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NOTE: This equipment has been tested and found to comply with the limits
for a Class B Digital Device, pursuant to Part 15 of the FCC Rules. These
limits are designed to provide reasonable protection against harmful inter-
ference in a residential installation. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed in accordance with the
instructions, may cause harmful interference to radio communications.
However, thereis no guarantee that interference will not occur in a particular
installation. If this equipment does not cause harmful interference to radio
or television reception, which can be determined by turning the equipment
off and on, the user is encouraged to try to correct the interference by one or
more of the following measures:

. Reorient or relocate the receiving antenna.
¢ Increase the separation between the equipment and receiver.

¢ Connect the equipment into an outlet on a circuit different
from that to which the receiver is connected.

*  Consult the dealer or an experienced radio/tv technician
for help.

NOTE: Changes or modifications not expressly approved by the party
responsible for compliance could void the user’s authority to operate this
equipment.

NOTE: The use of a non-shielded interface cable with the referenced device
is prohibited.
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KM-488-DD Programming Guide Introduction

CHAPTER 1
INTRODUCTION

1.1 GENERAL INTRODUCTION

Keithley MetraByte's KM-488-DD is an IEEE-488 interface board which allows programs
written on an IBM® PC/XT/AT/386™ or IBM PS2 models 25/30 to communicate with the
IEEE-488 bus. The KM-488-DD conforms to the 1978 IEEE-488 (GPIB) standard and thus, is
compatible with other IEEE-488 products currently offered by many other manufacturers.
Up to fourteen other devices may be connected to the IEEE-488 bus, including instruments,
printers, and other computers.

The KM-488-DD's design includes a Wait State Generator to adjust the bus timing. This
allows the KM-488-DD to perform within the operating specifications of the GPIB controller
chip, even on the fastest 386 or 486-based PC’s. The KM-488-DD can also be configured to
generate interrupts on any of 6 interrupt request lines and DMA transfers on channels 1, 2,
or 3. Figure 1-1 provides a functional block diagram of the KM-488-DD.

Keithley MetraByte’s software allows the KM-488-DD to be accessed either through the use
of the File I/O Commands or from the Call Interface, both of which can be used in programs
written in QuickBASIC™, BASICA, Microsoft™ C, TURBO™C, TURBO™ PASCAL, and
Microsoft™ PASCAL. The KM-488-DD is also compatible with a variety of third-party soft-
ware packages, such as Keithley Asyst’s Asystant GPIB.
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Figure 1-1. KM-488-DD Block Diagram

1.2 PROGRAMMING OVERVIEW

Keithley MetraByte’s driver for the KM-488-DD is a Terminate and Stay Resident driver
which provides a means of transferring data between your application program and the
GPIB bus. Once the driver is installed, the application program can access it either through
the DOS file facility or directly by program calls.

Programs which must be optimized for GPIB throughput should employ the CALL inter-
face. If throughput is not a consideration then the choice between the CALL interface and
the FILE interface is a matter of personal preference.

Programmers familiar with using file I/O (Opening files and transferring data between the
program and files) may be more comfortable with the FILE interface. The File I/O Com-
mand interface tends to distance the programmer a bit more from the "mechanics" of the
GPIB bus than the CALL interface. Programming can be as simple as writing strings to a
file opened for output or reading strings from a file opened for input. The File I/O Com-
mands are "English-Language” like representations of the GPIB commands. Through the
use of the CONFIG program, you can create series of facts about a particular GPIB device
(i.e., bus address and terminators) and refer to it as a Named Device through the File I/O

1-2



KM-488-DD Programming Guide Introduction

Command Interface. For example, the GPIB address 12 could have the name "SCOPE",
which when used implies the GPIB address 12 and whatever terminators were associated
with "SCOPE".

With the exception of the fact that Named Devices cannot be referred to directly through the
CALL interface, for most of the File I/O Commands there is an a CALL which performs an
equivalent function.

The following two sections are provided for those who wish to know a bit about how the
driver functions. You do not have to read these sections in order to employ the driver.
Most of what is described occurs automatically without the programmer’s knowledge.

FILE 1/O COMMAND INTERFACE

To employ the File 1/O Command Interface, the programmer will use the facilities of
his/her particular programming language to open a file for outputting to the driver and a
file for inputting from the driver.

Driver Commands/Direct Data Quiput

Transfers between the application program and the GPIB bus will be initiated by the appli-
cation program sending a command to the driver. Commands take the form of character
strings which are written to the driver output file opened through DOS (Groups of
commands and also data may be placed in one string; but the maximum string length is 255
characters.). This has the effect of calling DOS with a "Write to Device” request as shown in
Figure 1-2. DOS moves the character string one character at a time from the application pro-
gram into the command parser of the KM-488-DD device driver. DOS must make two calls
to the driver for each character that is transferred. This command transfer process is
relatively time consuming,.

Once the command is in the driver parser, the driver must interpret the command and jump
to a particular set of code within the driver which will carry out the appropriate function.

If the command is to output data to the GPIB bus, the data can be included in the string
along with the command and follows the same path as the command through DOS. The
amount of data than can be sent in this manner is limited by the string length and must also
pass through DOS character by character. The one exception is the "OUTPUT DEVICE;
data" command in which data can consists of an infinite number of characters. OUTPUT’s
of this type are halted when the EOL character sequence is encountered in the data stream
of characters.
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Figure 1-3. File IfO Interface - Direct Input Path

Buffered/DMA Data I/O

The amount of data that can be transferred by Direct I/0O is limited (except in the case of
"OUTPUT 05; data” and the transfer mechanism is relatively slow. Both these deficiencies
can be overcome by using buffered transfers. In this case, the command sent to the driver
contains information about the location in memory where data will sent to/received from
the GPIB bus. Once set up, the data will move directly between the program memory and
the GPIB bus via the KM-488-DD’s hardware. Figure 1-4 illustrates the case of data send. A
data entry would appear similar with the data passing through an ENTER routine in the

opposite direction.

In normal buffered transfers, the driver transfers the data between memory and the GPIB
bus via the KM-488-DD’s hardware. The PC’s DMA facility can be used to make a buffered
transfer. Although buffered transfers are generally faster, there will be some overhead in
setting them up so direct transfers are probably just as efficient if only small amounts of
data are involved. All transfers through the CALL interface are buffered.
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Figure 1-4. File I/O Commands - Buffered Output Path

CALL INTERFACE

To employ the CALL interface, the programmer uses the call facility of his/her particular
programming language. Typically, a Keithley MetraByte provided library(ies) or loadable
module is incorporated when building the application with a supported language. Appro-
priate batch files are provided to assist in remaking these libraries/modules.

When a call is made, the appropriate parameters contained in the call are placed on the cal-
ler’s stack for use by the driver and the program enters the code of the interface module as
diagrammed in Figure 1-5. The interface module for the particular language verifies that
the driver is installed and jumps directly to the driver command code which performs the
desired function. The amount of time required to get to the driver command code from the

application by means of the call interface is much less than that by means of the file inter-
face.

If data is to be transferred, then the call parameters include addresses of location(s) in pro-
gram memory where the data is to be found and/or sent. As opposed to the File /O Com-

mand Interface, the Call Interface always uses the faster buffered transfers (with or without
DMA).
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Kit488.D0
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Figure 1-5. Call Interface Path

1.3 SPECIFICATIONS
Specifications for the KM-488-DD are as follows:

Dimensions: One Short PC Slot size
Weight: 29 1b.

Data Transfer Rate:' > 300 KB per second
IEEE Controller Chip: NEC pPD7210

Power Consumption: < 650 mA

Operating Temperature: 0°to 50°C

Storage Temperature: -20°to +70°C

Humidity: 0 to 90% non-condensing

tGoverned by the slowest device on the GPIB bus.
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Wait States: Switch Selectable
1,230r4
1JO Base Address: Switch Selectable
&HO02E1, &H22E1, &H42E1, or &H62E1
DMA Capability: Switch Selectable
Channels 1,2, or 3 shareable
Interrupt (IRQ) Address: Switch Selectable
Levels 2 through 7

Device Interface Capabilities ~ SH1, AH1, T6, TEQ, L4, LEC, SR1, PP0, RLO, IDC1, DTT1, €0,
Supported E1/2,

Controller Subsets: C1, C2, C3, C4, and C10

Terminator: Software Selectable characters and/or EQlL

1.4 ORDERING INFORMATION

Table 1-1 provides additional ordering information, in the event that you need additional
KM-488-DI)'s or appropriate cables.
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Table 1-1. Ordering Information

Part Number Description

KM-488-DD Includes the KM-488-DD IEEE-488 Interface Board, Software (on
5.25" disks), and appropriate documentation.

KM-488-DD/3.5 Includes the KM-488-DD IEEE-488 Interface Board, Software (on
3.5" disks), and appropriate documentation.

KM-488-DD-BRD Includes the KM-488-DD IEEE-488 Interface Board and appropri-

ate documentation.
CGPIB-1 1 meter IEEE-488 cable.
CGPIB-2 2 meter IEEE-488 cable.
CGPIB-4 4 meter IEEE-488 cable.

1.5 HOW TO USE THIS MANUAL

This manual provides you with the information necessary to install and program the KM-
488-DD. It assumes you are familiar with the language in which you are developing your
application program. It also assumes that you are familiar with the GPIB protocol.

Chapter 2, "Installation and Configuration”, provides all the necessary information for you
to get the KM-488-DD "up and running”. It details how to unpack, inspect, and install the
KM-488-DD. It also describes how to install and configure the software. Jumper and switch
setting information is provided in case you should need to change the factory-selected
defaults.

Chapters 3 through 5 describe the use of the File /O Command Interface. Chapter 3 pro-
vides introductory information. Chapter 4 describes how to implement the commands in
each supported language: BASICA, QuickBASIC, C, Microsoft PASCAL, and TURBO
PASCAL. Chapter 5 describes each command in detail.

Chapters 6 through 11 described the use of the Call Interface. Chapter 6 provides introduc-
tory information. Chapters 7 through 11 provide a detailed description of each routine and
how it is called from each of the languages supported: BASICA, QuickBASIC, C, Microsoft
PASCAL, and TURBO PASCAL.
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Chapter 12, "Warranty Information”, describes Keithley MetraByte’s warranty and gives
instructions for returning the board to the factory.

The appendices contain additional useful information. Appendix A contains an ASCI
Equivalence Chart. This gives hexadecimal and decimal equivalents for the ASCII 128 Char-
acter Set. Appendix B is an IEEE-488 tutorial. Appendices C and D contain supplementary
information to the IEEE-488 tutorial (Device Capability Identification Codes and IEEE
Multiline Commands). Appendix E describes how to use the KM-488-DD Printer and COM
Port Re-Director. Appendix F describes the CONFIG.DAT file. Appendix G lists and
describes the Error Messages.
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Configuration

CHAPTER 2
INSTALLATION AND CONFIGURATION

This chapter outlines all of the steps necessary to get your KM-488-DD "up and running".
The chapter is broken up into four parts;

Part 1 - Hardware Instailation. This section describes how to unpack and inspect the
KM-488-DD, set its jumpers and switches, and install the KM-488-DD board(s).

Pan 2 - Initial Software Installation and Configuration. This section describes those
procedures which are to be used the first time you install and configure the KM-
488-DD software.

Part 3 - Driver Instailation. Once you have configured the software, you will need to
load the driver software before you can use the KM-488-DD. This section describes
how to load the driver from your AUTOEXEC.BAT file or manually from the DOS
prompt.

Part 4 - Software Re-Configuration. This section describes how to change your sys-
tem configuration once it has already been made.

Once you have installed the KM-488-DD and configured the software, you may want to run
the KIEEECMD.BAS program. This program will allow you to send File /O Commands
and see the results. Note, however, that this program can only be run in a single board
set-up. To run this program, make sure that BASICA is installed and from the DOS prompt,
type: BASICA KIEEECMD,
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Configuration

PART 1 - HARDWARE INSTALLATION

Before you can use your new KM-488-DD board you must unpack and install it correctly.
To do this, follow these steps:

. Unpack and Inspect the KM-488-DD. This seems like a trivial step; however it is cru-
cial that your board be unpacked correctly. This information is described in section
2.1

e Setthe Jumpers and Switches on the KM-488-DD. This step is unnecessary if you elect
to use the factory selected defaults shown in Table 2-1. If you want to change any of
these settings, consult section 2.2.

. Install the KM-488-DD. The KM-488-DD is installed in the same manner as any other
peripheral board. If you are unfamiliar with this process, follow the instructions in
section 2.3.

If you are installing multiple KM-488-DIY's in the same GPIB system, be sure to read Section
2.4, Multiple Board Installation Notes.

2.1 UNPACKING AND INSPECTION

Confirm that each item on the packing list has been shipped. It is a good idea to retain the
outer packing material in the event that the board must be returned to the factory for repair.

1. Then, if you haven’t already done so, unpack the board down to its anti-static
packaging.

2. Hold the board (in its anti-static bag) in one hand. Place the other hand firmly ona
metal portion of the system chassis. This procedure eliminates static electricity
build-up, thus preventing any possible damage to the board.

3. After allowing a moment for static electricity discharge, carefully unwrap the board
from the anti-static material.

4. Inspect the board for any possible shipping damage. If any sign of damage is detected,
return the board to the factory as described in section 12.2.

You are now ready to set the jumpers and switches on the KM-488-DD.
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2.2 JUMPERS AND SWITCHES

The KM-488-DD contains one DIP switch, two 12-pin jumper banks, and a single 3-pin
jumper. The locations of these are shown in Figure 2-1. The Base Address switch controls
the base address, interrupt address, and wait states. The jumper banks are used to select the
interrupt level and DMA Channel to be used. The single jumper is used to select the source
of the master clock signal. The default switch and jumper selections are listed in Table 2-1.

ook
JUMPER

) ’ r

¥1
-]
S MW] [ ] ]
-

INTERRUPT
LEvEeL DMA
JUIMPERS CHANNEL

Figure 2-1. Location of Jumpers and Switches

A program, INSTALL.EXE, is provided to assist you with setting the switches and jumpers.
To run the INSTALL program:

1. Inmsert Disk #1 "Installation and Setup” into your computer’s floppy drive.
2. Then, change the directory and from the DOS prompt, type:
INSTALL

It is a good idea to record all switch and jumper selections on the GPIB System Configura-
tion Worksheet found in the rear of this manual.
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Table 2-1. Default Jumper and Switch Settings

Switch/Jumper Default

Base Address Switch (S51)
Base Address 02E1 hex
Interrupt Address 02F7 hex
I/0 Wait States 1

Interrupt Level (J2) 7

DMA Channel (J3) 1

Clock (j4) 8 MHz. On-board

Switches

There is only one switch on the KM-488-DD board. This is the Base Address Switch.
Remember to record your switch selections on the GPIB System Configuration Worksheet
found in the rear of this manual.

The Base Address Switch (51) is a 7-slide, T o e v
DIP switch. When a rocker is moved to the I

ON position, this sends the signal low (logical 4 H H H H H H H
0). The 7 slide switches are used to select the

Base Address, Interrupt Address, and I/O
Wait States.
Figure 2-2. Base Address Switch

Interrupf Address. Switches 1, 2, and 3 (10, I1, and 12) are used to select the Interrupt
Response Level Address. This is the address to which the interrupting device must write
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to be reset. The address is 02Fx, where x is Vo2 s Vo2 s R
the interrupt level, from 2 to 7. The default oned ono Nt
selection is 7. To make another choice, confi- 4
gure the slide switches as shown in Figure
2-3. These switches only need to be set if the NIERAUPT WTERRRT WTERRUPT
. . LEVEL 2 LEVEL D LEVEL 4
KM-488-DD is used with software other than
that provided. o2 3 v 2 s T 2 3
¥ ¥ )
KTERRUPT INTERRUPT INTERRUPT
LEVEL & LEVEL § LEVELT
DEFALLT

NTERRURT
LEVEL NONE

Figure 2-3. Interrupt Selection

Base Address. Switches 4 and 5 (A14 and A13) set the address used by the computer to
communicate with the IEEE Controller Chip on the board.

Available base addresses (in hex) are; 02E1, s 4 s
22E1, 42E1, and 62E1. The default base ONet on-t
address is 02E1. To select another base ) H H 4 |i| ﬂ
address, move the switches to the positions

shown in Figure 2-4. pe, -

Figure 2-4. Base Address Selection

I/0 Wait States. The KM-488-DD is designed with a switch-selectable wail state generator.
Selectable wait states are provided to insure optimum performance and reliable operation at
the differing bus clocks found in personal computers. The default number of wait states (1)
should be correct for most personal computers. However, if you get garbled data or your
program crashes, you may need to adjust the number of wait states. Some general guide-
lines are presented in Table 2-2. The number of wait states is selected
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by setting switches 6 and 7 (marked W51 and o 7 s 7

WS2) on the DIP switch. You can select one, ot oneo

two, three, or four wait states. The default A H H 4 H ﬂ
number of wait states is 1. To select a differ-

ent number, set the switches to one of the SIATES aaits

MEFALLT)

positions shown in Figure 2-5.

L] T L] 7

W

2 WAIT 4 WAIT
STATES BTATES

Figure 2-5. 1/O Wait State Selections

Table 2-2. Waif States

Bus Clock Frequency Number of Wait States
<5MHz. 1 (default)
5 MHz < freq < 8 MHz. 2
8 MHz < freq £ 10 MHz. 3
10 MHz < freq. 4

Jumpers
There are two jumper blocks and a single 3-pin jumper on the KM-488-DD. These are used
to select the Interrupt Level, DMA Level, and the Clock Source. Remember to record your
jumper selections on the GPIB System Configuration Worksheet found in the rear of this
manual.

Interrupt Level. If you are using third-party software, note that the KM-488-DD is capable
of interrupting the PC under some circumstances. The interrupt level jumper (J2) defines
the interrupt level to be used. Valid interrupt levels (2 through 7) and the jumper positions
used are shown in Figure 2-6.

Be certain that the same Interrupt Level and the Interrupt Response Level (See Base Address
Switch.) are selected. If you are programming the KM-488-DD with Keithley MetraByte’s
KM-488-DD driver software, note that this software does not support these interrupts.

Thus, you should place the interrupt level jumper in the disabled position.
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000000 oooogo ooooo oogooo
00000 000 0lo ooobloo ooklooo
3 3 g 3 g 3 8

{NTERRUPT INTERRUPT INTERRUPT INTERRUPT

LEVEL 2 LEVEL3 LEVEL4 LEVELS
oldloooo oloococoo [eXel{oXeXoXe;
olloocoo 00000 000000
2 g 3 2 g R

INTERRUPT INTERRUPT INTERRUPTS

iEVEL® LEVEL7? DISABLED

{DEFAULT)

Figure 2-6. Interrupt Level Jumpers

DMA Level. DMA (Direct Memory Access) can be used to/from transfer data quickly
from/to a peripheral to the computer. The PC has four DMA channels of which one or
three may be selected. However, based on your system configuration they may not all be
available. Select an appropriate DMA level using the DMA Level Jumpers. Refer to Figure
2-7 for jumper positions.

BBOOOO o olololo o
0000 o ololo o
DMA DMA
CHANNEL 1 CHANNEL 2
(DEFAULT)
oooogg O 0 0 0Olojo
0000 Q00000
2 : g
DMA DMA
CHANNEL 3 DISABLED

Figure 2-7. DMA Level Jumpers
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Clock Source. The IEEE bus interface circuitry on the KM-488-DD board requires a master
clock signal. This clock is normaily connected to an on-board 8 MHz clock

oscillator. You can, however, elect to drive

this circuitry from the PC’s clock. Be aware %‘ ° °
. BUS

that the clock speed will vary according to the (DEFAWLT)

model of computer used. To select the clock
source, place the jumper block between the
appropriate pins. See Figure 2-8.

Figure 2-8. Clock Source Jumper

= NOTE: The BUS position may be required by certain third party software
packages.

2.3 BOARD INSTALLATION

This section provides general instructions for installing the KM-488-DD Board in an IBM
PC/XT/AT/286/386 or compatible. Some things, such as removing the computer’s cover,
are machine-dependent. Consult the documentation provided with your computer, if nec-
essary.

WARNING

DO NOT ATTEMPT TO INSERT OR REMOVE ANY ADAPTER BOARD WITH THE
COMPUTER POWER ON! THIS COULD CAUSE DAMAGE TO THE COMPUTER!

To install the KM-488-DD Board:
1. Turn the power to the PC and all attached options OFF.
2. Unplug the power cords of all attached options from the electrical outlets. Then, make

a note of where all the device cables are attached to the rear of the system unit. Discon-
nect the cables.
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3. Remove the cover of the PC. To do this, first remove the cover mounting screws on the
rear panel of the computer. Then, slide the cover of the computer about 3/4 of the way
forward. Tilt the cover upwards to remove.

4. Choose an available option slot. Loosen and remove the screw at the top of the blank
adapter plate. Then slide the plate up and out to remove.

5. Hold the KM-488-DD (in its anti-static bag) in one hand. With the other hand, touch
any metallic part of the PC/AT cabinet. This will safely discharge any static electricity
which has built-up in your body. Unwrap the KM-488-DD from the anti-static bag.

6. If you haven’t already done so, set the switches and jumpers as described in section 2.4,

7. Align the gold edge connector with the edge socket and the back adapter plate with the
adapter plate screw opening. Gently press the board downward into the socket. Re-
install the adapter plate screw.

8. Replace the computer’s cover. Tilt the front of the cover up and slide it onto the sys-
tem’s base, making sure the sides of the cover are under the rail along the sides of the
frame. Install the mounting screws.

9. Pluginall cords and cables. Turn the power to the computer back on.
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2.4 MULTIPLE BOARD INSTALLATION NOTES.

When installing multiple KM-488-DD in the same GPIB system, be sure to:
. Assign a different Base Address to each KM-488-DD
¢  Assign a different Interrupt Level to each KM-488-DD, if required by your software

¢ Assign a different DMA Level to each KM-488-DD, if required by your software
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PART 2 - INITIAL SOFTWARE INSTALLATION AND CONFIGURATION

The first time you install the KM-488-DD software and configure your KM-488-DD system,
you will run the SETUP batch file. Subsequent configurations are performed in a different
manner as described in Part 4 - Reconfiguring the Software.

Before you install the software, you will need to determine the following:

Which programming style are you going fo use? Decide whether you want to
develop your applications program using the File I/O Commands or Call Interface. If
absolutely necessary, you can write your program using both interfaces. If you are
having trouble deciding which programming style to use, refer to the Programming
QOverview in section 1.2 and glance through the reference chapters for each program-
ming style.

Also, know which language(s) you will be developing your programs in.

Do you want 1o be able to refer to example programs? A full selection of exam-
ple programs for each language and programming style is provided.

Will you need to recompille the Interface Modules? 1f so, you may want to access

the batch files which will do this for you automatically. These are considered source
files.

What kinds of ferminators do you want to use? A discussion of terminator types is
provided in Chapters 3 (for the File /O Commands) and 6 (for the Call Interface).
You may want to read these sections prior to configuring your system.

If you are programming via the File I/OQ Commands, do you want fo use
Named Devices? Named devices are discussed in Chapter 3. If you want to use
named devices, it is a good idea to determine what instruments will be part of your
system before you begin the SETUP program.

Have ready the GPIB System Configuration Worksheet before you begin the configuration
process. This worksheet can be found in the rear of this manual.
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2.5 INITIAL KM-488-DD SOFTWARE INSTALLATION AND CONFIGURATION

Follow the procedure outlined in this section if you are installing the KM-488-DD software
for the first time. (NOTE: If you have already installed the software and simply need to
change its parameters, see Part 4- Reconfiguring the Software.)

To begin, insert the KM-488-DD Installation and Setup Disk into the floppy disk drive on
your computer. Then:

1.

If necessary, return to the DOS prompt. This will look something like:
c:\

Change the directory to the drive containing the disk. In most instances, this will be
disk drive A: or B:. Thus, at the DOS prompt type:

A: - for the A: drive
or

B: - for the B: drive
Now, type:

SETUP

The SETUP program will now run. This program allows you to copy the KM-488-DD
software to your computer’s hard drive, configure the KM-488-DD(s), select default
terminators, and configure the other devices in your GPIB System.

I - Copying the Software to the Hard Drive
The first step in the SETUP program is to copy the KM-488-DD software to your hard
drive. This software consists of the KM-488-DD driver and language support files.
(A complete list of the files comprising the KM-488-DD software can be found in the
FILES.DOC file on the KM-488-DD Utility /Driver disk.) The SETUP program
prompts you for the necessary information by displaying the screen shown in Figure
29.
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Figure 2-9. Software Installation Screen

At any time, if you wish to abort from the Software Installation Screen, move the
highlight to EXIT. Select ABORT.

Select the Language(s). The first step is to select the language(s) which
you are going to develop your application programs in. Choice of lan-
guages include: C, Microsoft PASCAL, TURBO PASCAL, BASICA, and
QuickBASIC. Any combination of languages may be chosen. You must
indicate whether or not you want language support for each language
listed. To select/unselect a language:

»  Move the highlight to the language desired. (Use (&) or (3) or press
(Enter).)

e Use the (#) or (#) keys to select a YES or NO response. An example
is shown in Figure 2-10.

2-13



Software Instaliation and KM-488-DD Programming Guide
Configuration

Choose the Destination. Next, you will need to tell the SETUP program
which drive to copy the KM-488-DD software from and where to put the
software on your hard drive. The default path is C: \KM488DD. You can
elect to use this path or select another. To select a different one, type a
new pathname in typical DOS format, i.e., {drive}:\{main
directory}\(sub-directory]. The directory does not have to already exist
on your hard drive, The SETUP program will create the directory for
you.

Note that when the SETUP program copies the KM-488-DD software to
your hard drive, it will automatically create the necessary sub-directories.
For example, if you elected to copy the C support files and the example
programs, the tree structure that would be created would look like this:

CnKM488DD

R

L \EXAMPLES

At this time, you will also need to indicate whether or not you want the
Example Programs and Source Programs copied. There are example pro-
grams available for each language using both the File I/O Commands
and the Call Interface. The Source Programs consist of batch files which
can be used to produce executable versions of the example programs.
The example and source programs are further described in the file
FILES.DOC.

Select Programming Style. Next, you need to instruct the SETUP pro-
gram that you will be programming via the File I/O Commands, the Call
Interface, or both. To do this:

*  Move the highlight to File I/O Commands. (Use (¢) or (3] or press
(Enter).)

¢ Use the (4] or (+) keys to select a YES or NO response. Repeat this
procedure for Call Interface. Your selections will look something
like Figure 2-11.
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Figure 2-11. Select Command Style

Exit and Copy. If you want to discontinue or abort from the software
copying procedure, at EXIT select ABORT. Otherwise, review your
selections:

* Ifthey are all correct, select COPY. The program will prompt you to
insert the required disks.

* If your selections are incorrect, return to the selection and alter your
choice. Then, return to EXIT, select COPY, and follow the instructions.

Once the disk copying process has been completed, SETUP will advance
to the Device Configuration Screen.

CEOL Snpet L
3 i

Figure 2-12. Device Configuration Screen

In this part of the initial software installation process, you will configure the "devices”
which are part of your GPIB application. These devices include the KM-488-DD
board(s) and other GPIB instruments such as meters, scopes, and plotters. The config-
uration parameters needed vary according to your application and whether you are
configuring a KM-488-DD or a GPIB instrument. Note that the parameters selected
must agree with the actual board switch and jumper settings.
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For every KM-488-DD installed (you can have up to 4), you must assign it a CPU Base
Address, a GPIB Address, and select various operating parameters. If you are using
the File I/O Command Interface, you also have the option of setting other GPIB
devices as named devices. This means that for every device you can assign it a name, a
GPIB address, and the Bus terminators which it will recognize. The use of named
devices is especially helpful in applications where you have many devices which rec-
ognize different terminator sequences.

A GPIB System Configuration Worksheet is provided in the rear of this manual. You
may find it helpful to keep track of your system configuration. If you have more
devices than there are spaces allocated, simply photocopy the rear side of the work-
sheet.

Once you have completed your System Configuration, you will need to save the
parameters to the CONFIG.DAT file. This file is read into the KM-488-DD driver. The
CONFIG.DAT file is described in more detail in Appendix F.

2 - Configuring the KM-488-DD(s)
The first step is to configure the KM-488-DDx(s). Note that bypassing the configuration
forces the KM-488-DD to work with the default settings. To do this, use the (¢) and
keys to highlight the CONFIGURE option at the top of the System Configuration
Screen. Then, select CARD. The Card Configuration section of the screen will be
highlighted. (See Figure 2-13.)

Cantroller

Figure 2-13. Selecting the Card Option
Keys Used Within the System Configuration Screen
The keys listed below have the following general functions. Note that these functions

may change according to the option being configured. Be sure to watch the listing at
the bottom of the System Configuration Screen.

Changes the highlighted choice.
Moves to the next selection.
Moves to the previous selection.
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Takes action or moves on to the next selection.

If You Cannot Remember Your Switch/Jumper Seftings. Refer to your GPIB Sys-
tem Configuration Worksheet.

Adding Board Structures. iple KM-488-DDs, you will
need to add board structures. This is accomplished by moving the cursor
to the Card1 option and pressing (ing).

You are now ready to begin configuring your KM-488-DD(s).

Select the Board lo be Configured. If you have multiple KM-488-DDs,

you will need to select the board to be configured. Move the cursor to the
list of boards, using the cursor keys. Then press (#) or (¥) to move the
highlight to the board to be configured.

Select a Base Address. The KM-488-DD can be assigned any one of
four base addresses: 02E1 hex, 22E1 hex, 42E1 hex, and 62E1 hex. The
default base address is 02E1 hex. To select a different base address:

*  Press (*) to move to the CPU Base Address option. If the base
address displayed conflicts with (is also assigned to) another KM-
488-DD, it will appear in red.

*  Press (¥} or (#] to toggle through the list of valid base addresses.

¢ Press or (*) to select a base address and advance to the Pri-
mary Address option..

Assign a GPIB Primary Address. The KM-488-DD must be assigned a
unique GPIB Primary Address in the range 00 to 30. To define the GPIB
Primary Address, enter each digit separately. Then, press (Enter),

Enable/Disable Lightpen Interrupls. It is possible for lightpen interrupts
to occur under certain conditions. However, the Lightpen option must be
enabled for this to occur. Choose enable or disable by pressing the (4] or
keys. Then press or (#] to advance to the DMA Level option.
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Select a DMA Level. The KM-488-DD must be assigned one of the fol-
lowing DMA Levels: 0, 1, 2, 3, or none. If the DMA level selected conflicts
with that assigned to another board, it will be displayed in red. To select
an DMA level, toggle through the options by pressing (). When you
reach the desired value, press or (#] to select the value and advance
to the Mode option.

Choose a GPIB Operating Mode. The KM-488-DD is capable of acting
as either a Controller (System) or a Peripheral (non-System Controller).
You must indicate which function the KM-488-DD is to perform. Toggle
through the selections by pressing (#) or (¥). At the appropriate selection,
press or (#) to select the mode and advance to the CPU Clock
option.

Select o CPU Clock Speed. The IEEE bus interface circuitry on the
KM-488-DD board requires a master clock signal. This clock is normally
connected to an on-board 8 MHz clock oscillator. You can, however, elect
to drive this circuitry from the PC’s clock. The actual clock speed will
vary according to the model of computer used. The CPU Clock option is
used to select the clock speed. (Remember that source of the clock is
selected by Jumper J4. See section 2.2.) Clock speeds range between 1
MHz. and 8 MHz.

To select the clock speed:

*  Press (4 or (4] to toggle through the list of valid clock speeds. Note
that if the clock source is the on-board clock, you must select 8.

*  Press or (#) to select the clock speed and advance to the
Device Timeout option.

Setf a Device Timeout. This parameter sets the maximum amount of
time (in milliseconds) which is to elapse before a Device Timeout Error
occurs. The default value is 10 seconds. Valid Timeouts range from .1 to
65535.9 seconds. A timeout value of 0.0 will disable timeout checking.
To change the value, enter each digit separately. Then, press (Enter),

Be sure to specify all of the above parameters for each KM-488-DD board.
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3 - Choosing the Default Termingators
Next, you will need to select the default terminator sequences to be used. To begin,
use the (#) and (¥ keys to select the TERMINATORS option from the CONFIGURE
menu. The Default EOL and Bus Terminators section of the screen will be highlighted.
(See Figure 2-14.)

Figure 2-14. Selecting the Default EOL and Bus Terminators

The KM-488-DD driver recognizes two types of terminator sequences: Bus Termina-
tors and EOL Terminators. The Bus Terminators are used to delimit data transmitted
between the KM-488-DD driver and the GPIB Bus. The EOL terminators mark the end
of a character string which is being transferred between your application program and
the KM-488-DD driver. The KM-488-DD driver then replaces these EOL terminators
with a GPIB Bus Terminator sequence when communicating with the GPIB bus

devices. EQL Terminators are only used by the File 1/Q Commands. (See Chapter 3

for more information.) The default terminators are listed in Table 2-3.

| Input EEEE R

Output CR LF “ CR CR ON

EOL Terminators. You need not change the default EOL terminators if
you are using the Call Interface. (KM-488-DD Calls don’t recognize
EOL’s.)

The EOL Input Terminator(s) is appended to data sent from the KM-
488-DD to the application program. It consists of one or two ASCII char-
acters. (They don’t have to be printable.) To change the EOL Input
Terminator, press (3] to the 1st prompt. Enter the desired ASCII character
using the format described in the help screen. Do the same for the second
character. If no second character is desired, leave the space blank.

The EOL Output Terminator(s) are selected in the same manner as the
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EOL Input Terminators.

GPIB Bus Terminators. The BUS Input Terminator sequence marks the
end of data transferred from the GPIB bus to the KM-488-DD driver. This
terminator sequence can be comprised of one or two ASCII characters
and may include detection of an EOI signal. Any combination of ASCII
characters and EOI may be selected, including no termination or EOI
alone.

To change the Bus Input Terminator, press (#} to the 1st prompt. Enter
the desired ASCII character using the format described in the help screen.
Do the same for the second character. If no second character is desired,
leave the space blank. Then, press () to advance to the EOI prompt. Press
or (4] to select ON or OFF.

The BUS Output Terminator sequence delimits the data transferred from
the KM-488-DD driver to the GPIB bus. This terminator sequence is com-
prised of one or two ASCII characters and may include an asserted GPIB
EOI signal. Any combination of ASCII characters and EOI may be
selected, including no termination or EOl alone. If only EOI is used to
signal the end of an output data transmission, the EOI signal will be
asserted when the last data character is transmitted. Otherwise, the ter-
minator sequence character(s) is appended to the data characters and
EQ], if used, is asserted on the last terminator character sent.

The Bus Output Terminator Sequence is selected in the same manner as
the Bus Input Terminator Sequence.

If you are programming via the Call Interface and have completed configuring your
KM-488-DD(s) and selecting the default terminator sequences, you are ready to save
your configuration parameters to the CONFIG.DAT file. Proceed to Step 5. (You can
also go to step 5 if you don’t want to set-up any Named Device structures.) Other-
wise, continue to step 4.
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4 - Configuring the Named Devices
Named Devices can be used if you are using the File I/O Command Interface.
Create a New Device and Give it a Name. Each device must be
assigned a name. This name will be used to identify the set of characteris-

tics which you have selected. The name can be from 1 to 8 characters
long. Press (Enter).

= NOTE: Do not name "NAMED DEVICES" the same as any directory on the
current working disk. For example, if you have a directory called
C: \PROGS\DM}, do not create a named device called DMM.

Assign a GPIB Primary Address. The device must be assigned a GPIB
Primary Address in the range 00 to 30. To define the GPIB Primary
Address, enter each digit separately. Then, press (Enter).

Assign a GPIB Secondary Address, If desired. You can also assign the
device a secondary address. This secondary address must fall in the
range 00 to 31. To define the address, enter each digit separately. Then,
press (Enter),

GPIB Bus Terminators. As explained above, the BUS Input Terminator
sequence marks the end of data transferred from the GPIB bus to the KM-
488-DD driver. This terminator sequence can be comprised of one or two
ASCII characters and may include detection of an EOI signal. Any
combination of ASCII characters and EOI may be selected, including EOI
alone.

To change the Bus Input Terminator, press (#) to the 1st prompt. Enter
the desired ASCII character using the format described in the help screen.
Do the same for the second character. If no second character is desired,
leave the space blank. Then, press (3) to advance to the EOI prompt. Press
or (#) to select ON or OFF.

Remember that the BUS Output Terminator sequence delimits the data
transferred from the KM-488-DD driver to the GPIB bus. This terminator
sequence is comprised of one or two ASCII characters and may include
an asserted GPIB EOI signal. Any combination of ASCII characters and
EOI may be selected, including EOI alone. If only EOI is used to signal
the end of an output data transmission, the EOI signal will be asserted
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when the last data character is transmitted. Otherwise, the terminator
sequence character(s) is appended to the data characters and EQJ, if used,
is asserted on the last terminator character sent.

The Bus Qutput Terminator Sequence is selected in the same manner as
the Bus Input Terminator Sequence.

§ - Saving Your Configuration Parameters to CONFIG.DAT
When you have checked all of your configuration parameters and are ready to save
them to the CONFIG.DAT file, select SAVE, Then, enter the appropriate filename,
when prompted. The contents of this file can be reloaded by selecting the LOAD from
the top menu.
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PART 3 - DRIVER INSTALLATION

The KM-488-DD driver consists of two pieces of loadable/unloadable TSR (Terminate Stay
Resident) software. These are the VLEXE (or optionally the VIPARSE.EXE) driver and the
KM.EXE driver.

The VLEXE driver is a support program which provides the graphics display routines
required by the CONFIG.EXE and CFGFILES.EXE program. It also provides other software
routines required by the KM.EXE driver. If you are not going to use the CONFIG.EXE pro-
gram after the initial software configuration or you find that the VI.EXE program takes up
too much memory for your application, you can alternatively load the VIPARSE.EXE driver,
which is much smaller yet adequate for supporting KM.EXE.

The KM.EXE driver is the software driver for the KM-488-DD. The KM.EXE driver reads in
the contents of the software configuration file, CONFIG.DAT, which was created when the
SETUP program was run. The CONFIG.DAT file is re-generated every time the CON-
FIG.EXE program is run or may be modified manually. The CONFIG.DAT program is dis-
cussed in more detail in Appendix F.

When the KM.EXE driver is loaded, it creates and installs three DOS devices for each KM-
488-DD board configured. (It is important that you properly configure every KM-488-DD
board using the CONFIG.EXE program. This is the only way the KM.EXE driver will be
able to recognize the number of KM-488-DD’s used in your system.) Because BASICA and
QuickBASIC require a different device for input and output operations, two devices are
created for use with those languages. The third device is one which can be used in both
input and output operations. The device names are shown in Table 2-4. The use of these
devices is discussed further in Chapter 4.

Table 2-4. Assigned DOS Devices

Board Number | Input/Output Device | BASIC Input Device BASIC Qutput
Device
0 IEEE IEEEIN IEEEOUT
1 IEEE2 IEEEIN2 IEEEOUT2
2 IEEE3 IEEEIN3 IEEEOUT3
3 IEEE4 IEEEIN4 IEEEOUT4
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The VIand KM drivers are TSR programs can be loaded manually from DOS or can be
loaded from your AUTOEXEC.BAT file or another batch file. One advantage to loading the
drivers from a batch file (such as AUTOEXEC.BAT) is that the software is automatically
available once your computer has been powered-up. This is useful if you are frequently
going to run GPIB programs. However, the drivers do occupy memory and may interfere
with other programs you use. If this becomes a problem or you are only running GPIB
programs once in a while, you will probably want to load the drivers from the DOS prompt.
You can also elect to unload the drivers, while using memory intensive software, as
described in Section 2.9.

2.7 loading the KM-488-DD Driver from AUTOEXEC.BAT

When you load the driver via the AUTOEXEC.BAT file, your files will remain loaded until
you shut down the computer or manually unload the drivers from DOS. (See section 2.9.)
Note, however, that if you unload the drivers from DOS and need to re-activate them, you
will have to re-load the drivers from the command line as described in section 2.8. If they
are loaded via the AUTOEXEC.BAT file, they will automatically be re-loaded each time the
computer is powered-up.

If you choose to load the drivers directly from the AUTOEXEC.BAT file, start by copying
your existing AUTOEXEC.BAT file to a back-up file (e.g., AUTOEXEC.BAK). Then, bring
the AUTOEXEC.BAT file into EDLIN or some other word processor which will handle raw
ASCII text. Your AUTOEXEC.BAT file might look something like this:

path c:\;c:\dos;

prompt = $p$g

c:\mouse\mouse

Then:

1. If you want to use the CONFIG.EXE program, add a statement to load the VI or
VIPARSE driver.

Add theline [D:] [PATH] VIPARSE
or, in the case of VI

Add theline [D:] [PATH]VI [MONO]
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Where:

[D:]

[PATH]

[MONO]

Configuration

is an optional parameter which indicates the DOS drive where VI.EXE
or VIPARSE.EXE is installed. You must only include this if the VI driver
is not installed in the root directory.

is an optional parameter which represents the path to the directory in
which VLEXE or VIPARSE.EXE is installed. You must only include this
if the VI driver is not installed in the root directory.

is an optional parameter which must be included for computers with
monochrome displays. If this parameter is not include, it is assumed
that a color monitor is being used.

2. Then, install the KM driver.

Add theline [D: ] [PATH]KM<[D:] [PATH]FILE.EXT

Where:

[D:]

[PATH]

<

FILE.EXT

is an optional parameter which indicates the DOS drive where KM.EXE
or FILE.EXT exists. You must only include this if the corresponding file
is not resident in the same directory as the AUTOEXEC.BAT file.

is an optional parameter which represents the path to the directory in
which KM.EXE or FILE.EXT resides. You must only include this if the
corresponding file is not installed in the same directory as the AUTOEX-
EC.BAT file.

Instructs DOS to "pipe” the contents of FILE . EXT into KM at load time.
is the name of the configuration file to be "piped” into the KM-488-DD

driver. This file is created by the CONFIG program and is generally
called CONFIG.DAT, unless you have specified otherwise.

Your resulting AUTOEXEC.BAT file would look something like this:

PATH C:\;C:\DOS;

PROMPT = $PSG
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C: \MOUSE \MOUSE
C: \KM488DD\VIPARSE
C:\KM48BDD\KM <C:\KM488DD\CONFIG.DAT

2.8 Loading the KM-488-DD Driver from DOS

If you elect to load the drivers manually from DOS, you must remember to load the VI
driver first, then the KM driver.

To load the VI driver, at the DOS prompt, type:
[D:] [PATH]VIPARSE
or, in the case of V1

[D:] [PATH]VI [MONO]

Where:

[D:] is an optional parameter which indicates the DOS drive where VI.EXE
or VIPARSE.EXE is installed. You must only include this if the VI driver
is not installed in the current directory.

[PATH] is an optional parameter which represents the path to the directory in
which VI.EXE or VIPARSE.EXE is installed. You must only include this
if the VI driver is not installed in the current directory.

[MONO] is an optional parameter which must be included for computers with
monochrome displays. If this parameter is not include, it is assumed
that a color monitor is being used.

For example:
C:\KM4BBDD\VIPARSE

or

C: \KM488DD\VI
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Then, instail the KM driver.

Type the line [D:] [PATH] KM<[D:]} [PATH]FILE.EXT

Where:

[D:]

{PATH]

<

FILE.EXT

For example:

is an optional parameter which indicates the DOS drive where KM.EXE
or FILE.EXT exists. You must only include this if the corresponding file
is not resident in the current directory.

is an optional parameter which represents the path to the directory in
which KM.EXE or FILE.EXT resides. You must only include this if the
corresponding file is not installed in the current directory.

Instructs DOS to "pipe” the contents of FILE . EXT into KM at load time.

is the name of the configuration file to be "piped" into the KM-488-DD
driver. This file is created by the CONFIG program and is generally
called CONFIG.DAT, unless you have specified otherwise. Note that if
the configuration file is no specified, the software will use the default
values.

C: \KM488DD\KM<C: \KM4dBBDD\CONFIG.DAT

2.9 Unloading the KM-488-DD Driver from DOS

To unload the KM-488-DD driver software, first unload KM.EXE and then the VI software.
For example, make sure your path name is correct, then at the DOS prompt, type:

XM /U

Then:

VI /U or VIPARSE /U
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PART 4 - SOFTWARE RE-CONFIGURATION

Before you re-configure the software make sure the VI driver has been loaded, this can be
done manually (See section 2.7) or via your AUTOEXEC.BAT file (See section 2.8). To recon-

figure, the software:

1.  Switch to the directory where the KM-488-DD software is loaded.

2.  Atthe DOS prompt, type:
CONFIG

3.  Load the existing software configuration file (for example, CONFIG.DAT) by selecting
the LOAD option. Then, enter the appropriate filename when prompted.

4,  Modify the necessary parameters by using the same method described in Section 2.5,

steps 2 through 4.
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CHAPTER 3
INTRODUCTION TO PROGRAMMING VIA THE FILE I/O COMMANDS

Chapter 5 contains a detailed description of all of the KM-488-DD commands that are avail-
able for use through the DOS file interface. Chapter 4 deals with the idiosyncrasies of
employing the commands in the various languages supported (BASICA, C, Quick BASIC,
Microsoft PASCAL and TURBO PASCAL). This chapter gives an overview of the file inter-
face and an introduction to the more common commands that will be used in nearly every
application.

3.1 THE DOS FILE INTERFACE

When the KM-488-DD driver is installed, it creates three DOS devices for each KM-488-DD
board(card) specified in CONFIG.DAT. In addition, one file is created for each NAMED
GP’IB device. Likewise, DOS creates devices associated with other drivers such as disks,
COM ports, or printer ports. To keep track of the open devices (or files), DOS makes entries
in a table. This table must be large enough to hold the required number of open files; but if
it is larger than required , it is wasting computer memeory. DOS is optimized at power-up
through entries in the CONFIG.SYS file. The entry which controls the number of files which
can be opened is: FILES = n where n is some number. If errors are encountered about
insufficient files, check your CONFIG.5YS file. A good compromise is FILES=20.

Once the driver is installed, it is controlled by commands consisting of strings of characters
which are sent through the DOS file interface. The contents of these strings are discussed in
detail in Chapter 5. The way these commands are sent and received from the various sup-
ported programming languages is discussed in Chapter 4. As a side item, because the KM-
488-DD is a DOS device then, commands and data can be sent to the KM-488-DD driver
from the DOS command prompt by using the DOS ECHO command and data returned from
the driver by means of the DOS TYPE command. As an example, consider the RESET com-
mand.

RESET

When starting a program, it is a good idea to reset the driver by issuing a REST command to
the driver which returns the driver to its default conditions. If the KM-488-DD is also the
System Controller, the GPIB IFC line will be asserted for 500 usecs. From the DOS prompt,
the KM-488-DD device can be reset by issuing the following:

31
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ECHO RESET>IEEE Then press (Enter).

If the KM driver has not been previously installed, DOS will write RESET to a disk file
called IEEE, creating the file if one does not already exist. The presence of such a file does
not cause any problem with the driver installed, because DOS has a hierarchy and will try to
send a command to a driver before writing to a file. These erroneous files can always be
deleted. Itis necessary to delete them before installing the driver, however. Otherwise,
DOS thinks you are trying to delete a driver and will not allow it.

For a more complicated example, consider the following monitor display. This is entered
from the DOS prompt:

ECHO HELLO>IEEE> Then press (Enter).
TYPE IEEE  Then press (Enter).

copyright (¢) 1991 Keithley MetraByte Corp will be returned.

HELLO is one of the commands discussed in Chapter 5. Pressing in the ECHO line of
the above screen display uses the string HELLO followed by CR,LF (Carriage Return, Line
Feed) to be sent to the driver. The driver recognizes this as a command places the copyright
message followed by a carriage return line feed in a driver buffer associated with the device
IEEE. The DOS TYPE command reads the message from the IEEE device and displays it on
the monitor.

Observe that the above screen display remains on the monitor for a few moments and then
scrolls off the top. Depending on the FILL command used, the screen will fill with some
character or blanks. It will be necessary to press to regain control and return the
DOS prompt to the monitor. The reason for this behavior is discussed in the following
section.

FILL

The DOS TYPE command does not realize that the CR,LF appended to the end of the copy-
right message means an end of message. In fact, TYPE is used to display large files of text
with lots of CR, LF’s. When left on its own, TYPEwill continue to ask for characters from a
driver until it receives the ASCII character 26 (CTRL Z), the End of File designator. The
driver, on the other hand, knows that its buffer has been emptied and considers a further
request to be an OUT OF DATA error. The way the driver reacts to an OUT OF DATA error
is determined by the configuration and can be modified by means of the FILL command.
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The default for the FILL command is to return the NULL character (ASCII character 0). This
may be appropriate for a C language program where a NULL signifies the end of the string;
but, not for DOS’ TYPE which sends the NULL to the monitor and asks for another charac-
ter. Since NULL is displayed as a a blank space, eventually the screen in blanked.

To correct the problem, the FILL character can be changed to CTRL Z, for example from the
DOS prompt, type;

ECHO FILL $26>IEEE Then press (Enter),
ECHO HELLO>IEEE Then press (Enter).
TYPE YEEE Then press (Enter),

copyright (¢} 1991 Keithley MetraByte Corp will be returned, followed by:

C:\_

In the above example, the driver has been instructed to respond by returning CTRL Z every
time it is asked for data and its buffer is empty. The TYPE command recognizes CTRL Z to
mean that there is no more data and returns to the DOS prompt. Note there is a blank line
between message and the prompt because of the addition of the CR,LF appended to the
message by the KM-488-DD driver.

EOL

The optional characters that are appended to the strings sent from the application program
to the driver or returned from the driver to the application program are called End of Line
(EOL) terminators. The terminators send by the application program are called output ter-
minators and those returned to the application program are called input terminators. The
EOL terminators can be set up by CONFIG.DAT or altered from within a program by the
CONFIG. or EOL commands. The defaults are CR LF which are appropriate to most pro-
gramming languages.

Obviously, the EOL IN terminators are not appropriate for the DOS TYPE command; but a
CTRL X would be. Consider the following monitor display (Note: Enter this at the DOS
prompt.):

ECHO EOL IN $26>IEEE Then press (Enter),
ECHO HELLO>IEEE Then press (Enter),
TYPE IEEE Then press (Enter).
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copyright (c) 1991 Keithley MetraByte Corp will be returned, followed by:
c:\>_ Your DOS prompt.

Note in this case TYPE returns to a DOS prompt on the line immediately following the
copyright message because CTRL Z instead of CR,LF was appended to the copyright mes-
sage. Note also that TYPE will cease asking for character when CTRL Z is returned so the
error condition described in the previous section is never reached and the FILL character is
irrelevant.

Refer to Chapter 5 for a discussion of the options available for EOL and Chapter 4 for the
choice appropriate to a particular language. Usually if one programming language is being
used, EOL can be determined at configuration and never changed.

3.2 SELECTING THE GPIB BUS TERMINATORS

The GPIB BUS Terminators are used to delimit data transmitted between the KM-488-DD
driver and the GPIB Bus. There are two types of GPIB BUS Terminators: Input and Output.

The GPIB BUS Qutput Terminator sequence delimits the data transferred from the KM-
488-DD driver to the GPIB bus. This terminator sequence is comprised of one or two ASCII
characters and may include an asserted GPIB EOI signal. Any combination of ASCII
characters and EOI may be selected, including EOI alone. If only EOl is used to signal the
end of an output data transmission, the EOI signal will be asserted when the last data char-
acter is transmitted. Otherwise, the terminator sequence character(s) is appended to the
data characters and EQI, if used, is asserted on the last terminator character sent.

If the data to be sent to the GPIB bus passes through the File Interface (as opposed to being a
buffered transfer), the application program will typically append output EOL terminators to
the data. The EOL output terminator is intercepted by the driver and not sent to the GPIB
bus. If GPIB output terminator characters are used, they will immediately follow the data as
shown in Figure 3-1. Frequently both the GPIB and EOL terminators are CR LF so the
switch is not obvious.
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Figure 3-1. Terminators used with the File I/Q Commands

The GPIB BUS Input Terminator sequence marks the end of data transferred from the
GPIB bus to the KM-488-DD driver. This terminator sequence can be comprised of one or
two ASCII characters and may include detection of an EOI signal. Any combination of
ASCII characters and EOI may be selected, including ECI alone.

If only EOI is chosen to signal the end of input data, then all the characters received from the
bus device, including the one on which EOI was asserted will be returned to the application
program.

If only ASCII characters are used, then all the characters up to, but not including, the termi-
nator characters, will be returned.

However, if I1¢ch IS ar in inati ith EQI, the following will occur:
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. If EOIl is received and the complete ASCII terminator sequence has not been received,
all of the received characters are returned to the program.

. If the complete terminator sequence has been received, then all of the data excluding
the terminator sequence will be returned.

If the data received from the GPIB bus passes through the File Interface (as opposed to being
a buffered transfer) to the application program, the driver will typically strip the GPIB ter-
minators and append the appropriate input EOL terminators to the data as shown in Figure
3-1. Frequently both the GPIB and EOL terminators are CR LF so the switch is not obvious.

Because it is sometime convenient to send data in two "pieces” without terminators between
the pieces and because different GPIB devices use different GPIB terminators, there will be
cases where it will be necessary or desirable to change the GPIB terminators within a pro-
gram.

The OUTPUT command allows the same data to be sent to multiple GPIB devices. Because
the OUTPUT command can only append one set of terminators, care must be taken that all
of the listening devices will respond to the terminators used.

TERM

This command is used to change the default terminators used when transferring data
between the KM-488-DD driver and a GPIB bus device. The default input and output GPIB
BUS terminators are initially set by the CONFIG program. The sequence CR LF EOl is
appropriate for most GPIB bus devices.

3.3 RE-CONFIGURING THE DEVICES

The operating parameters of the KM-488-DID can be re-configured at run-time by issuing a
CONFIG command.

CONFIG

This command re-configures the operating parameters of the KM-488-DD. These include:

. GPIB Bus Terminators . GP1IB Bus Address
. Named Devices . EOL Terminators
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3.4 NAMED DEVICES

The KM-488-DD allows a GPIB device to be referred to by a name of up to 8 characters. The
device created will contain information about the device’s GPIB address and terminators
which will be employed automatically by the driver as is appropriate to the command
involved. Named devices can be set up through the configuration software an by means of
the CONFIG command within the program. For example, from the DOS prompt, typing:

ECHO CONFIG /N DMM 12 /T CR LF EOI>IEEE followed by
will allow a programmer to refer to a digital multimeter at GPIB address 12 as DMM.

Whenever data is sent or received from the meter, the GPIB terminators of CR, LF (Carriage
Return, Line Feed) accompanied by the EOI signal will be used.

3.5 CLEARING DEVICES

Devices can be returned to their power-up initial state (ranges and functions) by issuing a
CLEAR command. If the clear command contains addresses then only those devices are
cleared by means of the addressed GPIB selected device clear. If no addresses are sent, then
all the GPIB bus devices are cleared by means of the universal device clear. For example,
from the DOS prompt, type:

ECHO CLEAR DMM>IEEE followed by

3.6 TRANSMITTING DATA

Once you have selected the appropriate terminator sequences to be used, you will be able to
transmit data. Data is transmitted in one of two ways, either through Direct Qutput or
Buffered Output.

Direct I/O makes use of the QUTPUT command and the data to be sent on the GPIB bus is
sent through the File Interface along with the command. For example, to set a Keithley 196
to the ac volts range, send the following from the DOS prompt:

ECHO OUTPUT DMM; F1X>IEEE followed by

In this case, the data to be sent on the GPIB bus (F1X) is sent along with the command
(OUTPUT DMM;) through the file interface. This is convenient where a limited number of
characters (length of data plus the length of command is not more than 255 characters) and
the data are normal printable characters.
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DOS interprets certain characters such as CTRL Z in special ways, rather than passing the
character and those that might follow on to a device such as the monitor (which is con-
trolled by DOS CON device). This feature of DOS can be disabled by putting DOS into
RAW MODE via an INT 21 H DOS call. See IEEEIO.C for more details on Raw Mode

operations.

A better approach to sending any number of any kind of characters is to use the QUTPUT
#count BUFFER buffer addresscommand. In this case, the address of a program
data area containing the data and the number of bytes to be transmitted on the GPIB bus are
sent to the driver with the command. The data is then moved directly from the program
memory to the GPIB bus (without passing through DOS) either via the KM driver or by the
PC DMA controller, if the DMA option has been invoked. A further CONTINUE option is
available for DMA. In this case, the driver does not monitor the transfer, but returns control
to the application program. In this case, the application program can perform tasks while
the DMA proceeds in the background. At some point, the application program should use
the WAIT command to verify that transfer is complete.

Because their data does not have to pass through DOS, buffered transfers are generally
faster than unbuffered transfers when the amounts of data to be transferred are large
enough to warrant the time required to set up the buffered transfer. Because setting up the
data buffers is language-dependent, no example is given here. Refer to the appropriate sec-
tion of Chapter 4 and the appropriate example programs on the distribution disks to see
how buffered transfers are implemented.

3.7 RECEIVING DATA

Once you have selected the appropriate GPIB terminator sequences to be used, you will be
able to receive data. Data is received in one of two ways, either through Direct Input or
Buffered Input.

Direct I/O makes use of the ENTER command and the data to be received from the GPIB
bus is received through the File Interface. For example, to return a reading from a Keithley
196, the ENTER command is issued which tells the driver to receive data from a GPIB bus
device. The driver places the data in a driver buffer where the application program can
retrieve it through DOS. For example, from the DOS prompt, type:

ECHO ENTER DMM>IEEE followed by
TYPE IEEE followed by

NACV + 000.0163E+0 or something like it will be returned.

3-8



KM-488-DD Programming Guide Introduction to Programming via the File 1I/O
Commands

The same limitations of direct data transfer discussed in the previous section for QOUTPUT
also apply to ENTER. Again buffered inputs (with or without DMA )overcome these defi-
ciencies. To do a buffered input , use the ENTER ficount BUFFER buffer address
command. Refer to the previous section for general information on buffered transfers and
to the appropriate section of Chapter 4 and example programs on the distribution disks for
information pertaining to your programming language.

3.8 TIMEQUT

A TIMEOUT check is available to ensure that the commands which perform handshake data
transfers on the GPIB bus (i.e.,, ENTER, ENTER #count BUFFER buffer_address, QUTPUT,
OUTPUT #count BUFFER buffer_address, SEND, and SPOLL ), complete their data transfer
within a limited amount of time. This prevents the application program and/or GPIB bus
from hanging because a device was turned off or failed to function. The timeout can be
modified by the timeout COMMAND. For example, to set the timeout to 8.6 seconds, from
the DOS prompt type:

ECHO TIMEOUT 8.6 >IEEE followed by (Enter)

The timeout can be disabled by sending 0 for the timeout value; but this is not recom-
mended. The timeout should be long enough so that a data transfer can complete. This will
depend on the speed of the GPIB device and the amount of data to be transferred. In
normal buffered transfers or DMA without CONTINUE, this includes all the characters
transferred. Ina DMA with CONTINUE, the driver only monitors the first character trans-
ferred so the timeout applies only to that character. After the first character, the transfer
occurs automatically while the application program perform other tasks. At some point, the
application program will want to verify that the transfer is complete by issuing a WAIT
command. When the WAIT command is issued, the timeout function will start. Alterna-
tively, the buffered command can be used.

3.9 BUFFERED

The BUFFERED command can be used to determine the number of character transferred in
the last buffered transfer. This is particularly useful where a DMA with CONTINUE has
been initiated and the application program has worked on other tasks. By issuing the BUFF-
ERED command, the application program can determine the number of bytes transferred
thus far. If the number of transferred characters equals the expected number to be
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transferred, the application program knows the transfer is complete. Otherwise, the appli-
cation program can check back later or issue a WAIT and wait for the completion or a time-
out.

3.10 TRIGGER

GPIB devices can be triggered by a GPIB command to perform some function such as to
make a measurement. The Keithley 196 can be configured to make a measurement when
triggered and generate an SRQ (See the next section.) when the measurement is complete.
The following sequence initializes the 196 to that mode and triggers it to perform the mea-
surement. For example, from the DOS prompt type:

ECHO OUTPUT DMM; T3M8X>IEEE followed by
ECHO TRIGGER DMM>IEEE followed by

3.11 STATUS and SPOLL

Many GPIB bus devices have a status register which can be read by the controller by means
of the SPOLL (Serial poll) mechanism. To eliminate the need for the controller to SPOLL a
device when no change of status has occurred, many devices can assert an SRQ (service
request) line on a status change. In this way, the controller can be performing other tasks
while devices do not need attention. Furthermore, some instruments do not take kindly to
being queried while they are in the middle of something. Because all bus devices share the
same SRQ line, the controller may have to poll several devices before it arrives at the one
requesting service.

In the previous example, the 196 has been triggered to make a measurement and assert SRQ
when the measurement is complete. An application program can determine when an SRQ
is present by looking at the driver status. When the status reveals the presence of an SRQ, a
serial poll can be conducted which returns a status byte from the device polled. For exam-
ple, from the DOS prompt you would enter:

ECHO OUTPUT STATUS>IEEE followed by

TYPE IEEE followed by

C 00 G1 T S1 EQ0 TO CO PO OK will be returned.

TYPE IEEE followed by

88 will be returned.

3-10
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ECHO ENTER DMM>IEEE followed by
TYPE IEEE followed by
NACV+000.0163E+0 or something like it will be returned.
= NOTE: The commands BUFFERED, ENTER, HELLO, PPOLL, SPOLL, and

STATUS cause the driver to generate data to be returned to the application
program. It is necessary to return the data from one of these commands (such
as by TYPE IEEE) before a command from the group is issued again. Other-
wise, errors will occur.

A discussion of the returned status string is provided in Chapter 5, in the STATUS com-
mand description. The result of the SPOLL indicates the 196 is asserting SRQ as indicated
by DIO7 being asserted. The act of serial polling the 196 cause the 196 SRQ to be cleared so
a subsequent SPOLL would return 24. The meaning of the 24 is unique to the 196 and
indicates that the 196 has completed a measurement and is ready for another command.

3.12 LIGHTPEN INTERRUPTS

The KM-488-DD board is capable of being configured to generate hardware interrupts on
receipt of an SRQ. the KM-488-DD driver does not support hardware interrupts, but does
implement the lightpen "pseudo interrupt".

To employ the lightpen interrupt, the driver must be configured to accept interrupts at load
time via the CONFIG.DAT file. The driver will periodically check for the SRQ and set a flag
that is normally set when a lightpen is activated, if it detects the presence of an SRQ (It also
can flag many other conditions.). The application program must then check for the presence
of the lightpen interrupt.

In BASIC and Quick BASIC, if the PEN ON command is issued the lightpen interrupt will
be checked at the completion of each BASIC command (A FOR/NEXT loop is considered a
single command, so detection does not take place within a FOR/NEXT loop). If an interrupt
is detected, the program can jump to a routine which services the interrupt and then return
to the main routine. In other languages, it is necessary to decide your own strategy for
checking the lightpen interrupt.

3-1
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3.13 PPOLL and PPC

A few GPIB devices, such as the Sorenson HPD30-10 power supply, support a parallel poll
mode of operation. A device which support parallel polling can be configured to assert one
particular GPIB data line when the controller conducts the parallel poll. If different devices
assert different data lines, the controller can rapidly determine which device needs service
by issuing a parallel poll and then interpreting the result.

Many times the device’s parallel response is asserted when the device asserts SRQ. In most
cases, the controller will generally perform a serial poll of the device(s) which a parallel poll
has revealed needed servicing. This is to obtain more complete status information and to
cause the device to unassert its SRQ and parallel responses.

The following monitor display results from a parallel poll example for the Sorenson power
supply at GPIB address 01. The Sorenson is configured to generate an SRQ when it receives
an over-range value. It is also configured to generate a parallel response on the third data
line when an SRQ is generated and then sent an out of range value. From the DOS prompt,
you would enter:

ECHO SPOLL 01 >IEEE followed by

TYPE IEEE

66 will be returned.

ECHO OUTPUTO1;MSK 02>IEEE followed by

ECHO PPCO1; s8HOA>IEEE followed by

ECHO OUTPUTOL1;V 80.5>IEEE followed by

ECHO STATUS>IEEE followed by

TYPE IEEE

C 00 G1 T S1 EO0 TO CO PO OK will be returned.

ECHO PPOLL>IEEE followed by

TYPE IEEE
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4 will be returned.

ECHO SPOLL O01>IEEE followed by
TYPE IEEE

66 will be returned.

ECHO PPOLL>IEEE followed by
TYPE IEEE

0 will be returned.

The power supply generates an SRQ and a parallel poll reveals the third line is asserted by
returning the value 4. The SPOLL clears the SRQ and thus, the parallel poll response of the
Sorenson.

3.14 REQUEST

The KM-488-DD can function in the non-controller or peripheral mode. In this mode, the
KM-488-DD can set its serial poll response which can be read by a controller in charge. The
seventh bit, when set, is reserved to generate an SR(Q) when desired. The significance of the
other bits would be defined by the application. An SRQ without an address can be used to
determine if the SRQ has been serviced. If the value returned is 64, the SRQ is still pending,
if 0 the SRQ has been serviced by the controller and the KM-488-DD has automatically
stopped asserting the SRQ.

You must first unload the KM-488-DD driver and then reload it as a peripheral before veri-
fying the following example. At the DOS prompt, type:

ECHO EOL IN $26>IEEE followed by (Enter)

ECHO STATUS>IEEE followed by

TYPE IEEE

P 00 G1 I S0 EO0 TO CO PO OK will be returned.

ECHO REQUEST 64>IEEE followed by
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ECHO SPOLL>IEEE followed by

TYPE IEEE

64 will be returned.

The P returned by STATUS verifies the KM-488-DD is a peripheral and the I indicates that it

is in an idle state (not addressed to talk or listen). Sending a REQUEST with 64 sets the SRQ
and reading back a 64 indicates the SRQ has not been serviced.
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CHAPTER 4
USING THE FILE I/O COMMANDS

Chapter 3 introduced communicating with the KM-488-DD driver through the FILE inter-
face. Chapter 5 contains a detailed description listed in alphabetical order of all the com-
mands available. This chapter deals with the peculiarities of using the FILE interface in the
programming languages supported.

4.1 INBASICA

Driver
Configuration

Preparing the
Environment

Opening the
Driver

EOLIN - CRLF
EOLOUT -CRLF
FILL - ERROR

Opening the KM-488-DD driver’s /O devices (IEEEIN, IEEEOUT, etc.)
uses up BASIC’s limited default number of file handles. Usually, the
number of files available for a program is small (i.e. GW-BASIC Version
3.2 allows two user files). This is because BASIC needs at least three file
handles just to support the DOS STDERR, STDIN, STDOUT, STDAUX
and STDPRN devices. If your program needs several file handles beyond
the two normally used for IEEEIN and IEEEOUT, you must invoke the
BASIC interpreter with the :

BASICA /F:num

option, which will allocate data space for additional file opens. Consult
your particular BASIC manual for the correct value of num.

290 'Open the driver to receive commands from this
program

300 OPEN "IEEEOUT" FOR INPUT AS {#1

310 -

320 'Reset the Driver

330 IOCTL #1, "BREAK"

340

350 ’'Open the driver to return data to this program
360 OPEN "IEEEIN" FOR INPUT AS #2
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Typical
Code
Sequence

If the KM-488-DD driver is not installed, an error will result in Line 300
and DOS will open a file called IEEECUT. Exit BASICA, delete the file
IEEEOUT and install the driver. After the driver has been opened for
output, the BASICA program can send it commands. The JTOCTL will
abort any activity previously going on and clear the buffer for data to be
returned. RESET resets the driver to its default conditions.

Users with more than one KM-488-DD card installed will have to open
other devices to access the drivers for those cards. Consult the following

table for the appropriate device names:

Board Number | BASIC Input Device BASIC Output
0 IEEEIN IEEEOUT
1 IEEEIN2 IEEEOUT2
2 IEEEIN3 IEEEOUT3
3 IEEEIN4 IEEEOUT4

Once the files have been opened properly, the BASICA PRINT or INPUT
command is used to pass through the File I/O Command and communi-
cate with the KM-488-DD board. The PRINT command is used to pass
commands to the KM-488-DD and the INPUT command is used to read
data from the KM-488-DD. If an error occurs, the KM-488-DI's driver
will return an error code and error description. These error codes are
listed in Aprendix F

listed in Appendix F.

The EOL Input Terminator delimits the end of data which is passed from
the KM-488-DD to the application program, during an ENTER routine. If,
however, a character count is specified in the ENTER, only that number
of characters will be returned. (An EOL will not be appended to the
data.) In this instance, you will not be able to read the data by using the
BASICA INPUT function. You will have to use the BASICA

INPUTS (count, £file) function to read a specified number of charac-

tavra far oavare

‘\‘ﬂl
WETrS, 10T €X4INpae.

210 PRINT#1, "ENTER 16#10"
220 AS=INPUTS(10,2)

Refer to the example programs on the distribution disks.
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Ulilities for
Buffered
Transfers

The KM-488-DD driver supports four utilities to overcome certain BAS-
ICA deficiencies. These utilities are required for buffered transfers. The
utilities are described in section 4.3. They include GET.SEGMENT,
PACK.BYTES, UNPACK.BYTES, and SWAP.BYTES.

These driver utilities are accessed as CALLs from the BASICA program.
BASICA normally works with its own code area; but can jump to routines
outside its own environment through a segment and an offset. In this
case, the segment will be the location of the beginning of the driver in
memory and can be found by using the driver CODE ADDRESS com-
mand (See section 4.2). The value returned by this command is used with
the BASICA DEF SEG command to define the code segment. The
particular place for a specific CALL to jump within the driver is defined
by an offset from the beginning address. The following code segment
illustrates defining the code offsets and finding the driver location:

100 '’ Define the CALL offsets

120 GET.SEGMENT = 0

130 PACK.BYTES = §

140 UNPACK.BYTES = 10

150 SWAP.BYTES = 15

200 'The KM-488-DD driver has already been opened
210 PRINT #1, "CODE ADDRESS"

220 ’'Ask for segment location of driver

230 INPUT #2, IEEESEG%Y

'Return segment location of driver

240 -’

250 ’'Use BASICA DEF SEG to set code segment to
driver location

260 '

270 DEF SEG = IEEESEG%Y%

280

290 ’Call routine in driver to return segment
location of

300 'BASICA’s data memory.

310 -

320 DSEGY% = 0

330 ’All arguments of a BASICA call must be allo-
cated before

331 ’ before the call DSEG% can be used in
buffered transfers.

340 CALL GET.SEGMENT (DSEG%)

341 ’'DSEG% can be used in buffered transfars
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Buffered
Transfers

Data
Limitctions

4.3 ADDITIONAL BASICA ROUTINES.

NOTE: All arguments of a BASICA CALL must be allocated before the
CALL. Setting DSEG% = 0 in line 320 provides a storage space. Other-
wise, the driver may write the returned value to another area.

Buffered transfers are normally used to send large amounts of data and
will frequently represent numerical values. Thus, you can use integer
arrays. (Refer to section 4.2). It is possible to send characters; but note
that if transfers involving strings are used, they are limited to 256 charac-
ters in BASICA.

Data buffers are located by a segment and offset in BASICA. The seg-
ment location is obtained by means of GET.SEGMENT and the offset is
determined by the BASICA function VARPTR. Note that VARPTR should
be called immediately before the File I/O command.

Refer to the example program BDMAF.BAS for an example of buffered
transfers.

It is important to note that BASIC is limited to a single 64K segment of
data. This data space is shared by all data items (arrays, strings, vari-
ables) and the names and internal descriptors used by BASIC to manage
its own memory. This means that any BASIC program will normally be
limited to 64K of data items. It is possible to input and output data to
absolute addresses with commands such as the following:

100 PRINT #1, "ENTER 05 #100 BUFFER &H8000:0"

and then view the data using the BASICA DEF SEG and PEEK direc-
tives. It should be noted that this methed makes no assumptions about
the current contents of the memory at address &H8000:0, and that such
an operation may write over existing BASICA data, or the code in the
BASICA interpreter itself, thereby causing corrupted data and/or pro-
gram crashes. For applications requiring more than 64K of data space
and not using DMA, it is recommended that you perform repeated reads
into smaller arrays or switch to a language that supports FAR data areas,
such as QuickBASIC.

The following routines can be called directly from BASICA and QuickBASIC.
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CODE ADDRESS

Purpose Returns the segment address that points to the GET.SEGMENT,
PACK.BYTES, and UNPACK.BYTES routines.

Syniax CODE ADDRESS
Parameters  None.
Returns An integer from 0 to 65535 which represents the segment address.

Programming 1.  This routine is useful when defining the buffer address sequence before
Notes an ENTER #count BUFFER or OUTPUT #count BUFFER.

2. This routine needs only to be called once.
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GET.SEGMENT

Purpose Responds with data segment value of the BASIC variable space.
Offset 0

Syntax CALL GET.SEGMENT (dataseg%)

Parameters  None.
Returns dataseg$ is an integer variable which is set to the data space segment value.

Programming This routine is useful when defining the buffer address sequence before an
Notes ENTER #count BUFFER or OUTRPUT {icount BUFFER.
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10CTL

Purpose When followed by BREAK, it resets the KM-488-DD and its EOL terminators
to their defaults.

Syntax IOCTL#2, "BREAK"

Returns None.

Programming None.
Notes
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IOCTLS

Purpose This is a BASIC function which, when used with the IOCTL Read DOS-
command, can be used to define the current communication status of the
KM-488-DD. The IOCTL$ function can be utilized in other languages by
using MS-DOS FUNCTION calls.

= NOTE: BREAK represses lightpen interrupt emulation so that the next light-
pen status request returns a "no interrupt status”. Then, lightpen emulation
is restored.

Syntax AS=IOCTLS (#2)

Parameters  A$§ is a string variable to which the value is returned.

Refurns When executed, this routine returns one of the following values into the $a
variable:
0 This indicates that the KM-488-DD is ready to receive a com-
mand.

1 This indicates that the KM-488-D1 has data available for
i jcati . This must be read before
the program sends a new command (except I0CTL BREAK) or
SEQUENCE-DATA HAS NOT BEEN READ error will occur.,

2 This indicates that the KM-488-DD is waiting for data to output
to the IEEE bus. This data must be sent (via the PRINT state-
ment or equivalent) equipped with terminators. If the applica-
tion program tries to read data from the KM-488-DD before it is
ready will cause a SEQUENCE-NO DATA AVAILABLE error.

3 This indicates that the KM-488-DD is waiting for the application
program to execute a command.

Programming None.
Noles
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PACK.BYTES

This is a BASIC callable subroutine which packs discrete 8-bit data values (stored in a 16-bit
integer array) into sequential bytes. This routine is useful when an instrument can only
accept an 8-bit data value.

Syntax CALL PACK.BYTES (source% (0) ,dest% (0), count%)

Offset 5

Parameters  source# is the name of the integer array which contains the data to be con-
verted.

dest% is the name of the integer array in which the converted data is to be
stored.

count% is an integer which represents the number of elements comprising
the source$ array. (This is also the number of elements contained in the
dest$ array.)

Returns Result is stored in dest %.

Programming None.
Notes
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SWAP.BYTES

Purpose Exchanges the bytes contained in the elements of an integer array.
Offset 15

Syntax CALL SWAP.BYTES (array% (0), count¥)

Parameters array# is the name of the integer array whose bytes are to be "swapped".

count¥ is an integer representing the number of elements contained in the
integer array (array%).

Returns array$ will contain the newly formatted integer array.

Programming 1.
Notes

This routine exchanges the bytes which comprise the elements of an
array of integer variables. It may be required to perform a "byte swap”
when exchanging data between the KM-488-DD and various IEEE-488
bus device.

"Byte Swaps" are necessary because the KM-488-DDJ stores integer vari-
ables as two consecutive bytes. The lower byte contains the eight least
significant bits of the integer. Likewise, the higher byte contains the
eight most significant bits. Unfortunately, many IEEE-488 devices will
transfer the most significant byte of an integer variable first. Therefore,
the bytes which constitute the integer are opposite of the format in
which the KM-488-DD stores them. It is necessary to use SWAP.BYTES
before sending to, or after receiving from this type of device.

SWAP.BYTES must be called before a data transfer between devices
which store data in the opposite manner occurs.
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UNPACK.BYTES

Purpose Converts an integer array to consecutive 16-bit integers.

Offset 10

Syntax CALL UNPACK.BYTES (source%(0),dest%(0},count%)

Parameters  source% is the name of the integer array which contains the data to be con-
verted.
dest¥ is the name of the integer array in which the converted data is to be
stored.
count¥ is an integer which represents the number of elements comprising
the source# array. (This is also the number of elements contained in the
dest% array.)

Returns dest$% will contain the newly converted data.

Programming None.

Notes

411
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4.3 IN QUICKBASIC.

Driver
Configuration

Versions
Supported

Preparing the
Environment

Opening the
Driver

EOLIN - CRLF
EOL OUT -CRLF
FILL - ERROR

QuickBASIC 4.0 and higher

To program the KM-488-DD driver from within the QuickBASIC environ-
ment, invoke QuickBASIC with the "/1" option (load Quick Library Mod-
ule) followed by either KM488QB4.QLB (QuickBASIC 4.5 and older) or
KM488QB7.QLB (QuickBASIC 7 and newer) and the name of your
program. For example:

OB /1RM4880QB4 MYPROG.BAS (For A QuickBASIC 4.0 User)
QBX /1KM488QB7 MYPROG.BAS (For A QuickBASIC 7.0 User)

MYPROG.BAS is loaded in conjunction with a .QLB file for two reasons.
First, the .QLB file contains KUNPACK, KSWAP and KPACK routines for
manipulating byte data stored within integer BASIC arrays. Secondly,
KM488(QB4.QLB contains the function SSEGADD, which is intrinsic to
QBX. Therefore, SSEGADD is not included in KM488QB7.QLB, as this
would result in a multiply defined function. At any rate, the .QLB file
format is different for both QBX.EXE (BASIC 7.00) and QB.EXE (Quick-
BASIC 4.5 and older) and a working Quick Library for each is provided.

To create an executable MYPROG.EXE, link MYPROG.OB] with the
appropriate standard .LIB library file -- KM488(QB4.LIB for QuickBASIC
4.5 and older, KM488(JB7.LIB for BASIC 7.00 and above users.

’Open the driver to receive commands from this
program
OPEN "IEEEQUT" FOR OUTPUT AS #1

"Reset the driver

IOCTL #1, "BREAK"

PRINT#1, "RESET"

'Open driver to return data to this program
OPEN "IEEEIN" FOR INPUT AS #2

4-12



KM-488-DD Programming Guide Using the Flle {/O Commands

Typical
Code

Sequence

If the KM-488-DD driver is not installed, an error will result in the first
OPEN statement and DOS will open a file called IEEEOUT. If this should
occur, exit QuickBASIC, delete the file IEEEQUT and install the driver.
After the driver has been opened for output the program can send it com-
mands. The IOCTL will abort any activity previously going on and clear
the buffer for data to be returned. RESET resets the driver to its default
conditions.

Users with more than one KM-488-DD card installed will have to open
other devices to access the drivers for those cards. Consult the following
table for the appropriate device names:

Board Number | QBASIC Input Device QBASIC Qutput
Device
0 IEEEIN IEEEOUT
1 IEEEIN2 IEEEQUT2
2 IEEEIN3 IEEEQOUT3
3 IEEEIN4 IEEEOUT4

Once the files have been opened properly, the BASICA PRINT or INPUT
command is used to pass through the File /O Command and communi-
cate with the KM-488-DD board. The PRINT command is used to pass
commands to the KM-488-DD and the INPUT command is used to read
data from the KM-488-DD. If an error occurs, the KM-488-DDY's driver
will return an error code and error description. These error codes are
listed in Appendix F.

The EOL Input Terminator delimits the end of data which is passed from
the KM-488-DD to the application program, during an ENTER routine. If,
however, a character count is specified in the ENTER, only that number
of characters will be returned. (An EOL will not be appended to the
data.) In this instance, you will not be able to read the data by using the
BASICA INPUT function. You will have to use the BASICA

INPUTS (count, £fila) function to read a specified number of charac-
ters, for example:

210 PRINT#1, "ENTER 16#10"
220 A$=INPUTS (10,2)

Refer to the example programs on the distribution disks.
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Utilitles for
Buffered
Transfers

Buffered
Transters

The KM-488-DD driver supports three utilities to facilitate manipulating
data involved in buffered transfers. Buffered transfers move bytes
between the GPIB bus and contiguous locations in memory. There are
three utilities which aid in manipulating these bytes. They are:

KPACK (BYVAL source% (0), BYVAL dest% (0), count%) -
This routine packs discrete 8-bit data values (stored in a 16-bit integer
array) into sequential bytes.

KUNPACK (BYVAL source$%(0), BYVAL dest%(0), count$) -
This converts an integer array to consecutive 16-bit integers.

KSWAP (BYVAL array(0), count%) - This swaps the high and low
bytes stored in the integer array.

Buffered transfers are normally used to send large amounts of data and
will frequently represent numerical values. Thus, you can use integer
arrays. (Refer to section 4.3). It is possible to send characters; but note
that if transfers involving strings are used, they are limited to 256 charac-
ters in BASICA.

Data buffers are located by a segment and offset in BASICA. The seg-
ment location is obtained by means of GET.SEGMENT and the offset is
determined by the BASICA function VARPTR. Note that VARPTR should
be called jmmediately before the File I/O command.

Refer to the example program BDMAF.BAS for an example of buffered
transfers.

4-14



KM-488-DD Programming Guide Using the File 1/O Commands

4.3 IN MICROSOFT PASCAL

Driver
Configuration

Versions
Supported

Preparing the
Environment

Opening the
Device

EOLIN - CRLF
EOL OUT -CRLF
FILL - ERROR

4.0 and later

You must ensure that the driver is installed prior to opening the device
IEEE or Microsoft PASCAL will create a disk file called IEEE in the cur-
rent working directory.

When using the supplied function IEEEOpen, or any of the other func-
tions supplied in the source code files IEEEIO1.ASM and IEEEIO2.PAS,
you should invoke the PASCAL compiler in compile-only fashion, then
include the library KMPASIO.LIB in the link statement in the following
manner:

PAS1 MYPROG.PAS ;
PAS2
LINK MYPROG ,,, EKMPASIO ;

In Microsoft PASCAL, File I/0 to and from the KM-488-DD driver is
accomplished via the intrinsic PASCAL type TEXT. This type of file han-
dle allows files opened for input and output at the same time. Remember
that when you installed the KM-488-DD driver (See Chapter 2.), it created
three DOS devices for each installed KM-488-DD board. These devices
were IEEE, IEEEIN, IEEECUT. Because Microsoft PASCAL can use open
devices for read and write operations via a single handle, you should
only have to use the IEEE device. You can, however, use the IEEEIN and
IEEEQUT devices if needed.

The IEEE device can be opened in either of two ways. The first is to open
the file via the PASCAL ASSIGN command and assign the IEEE device to
a variable of type TEXT. The second is to use the IEEEOpen procedure
supplied in the file IEEEIO2.PAS. This is accomplished as follows:

VAR IEEE : TEXT:

(* EKM-488-DD Device Handle Variable *)
BEGIN
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Programming
Notes

(**** Open KM-488-DD Device for Input/Output *¥%%)
TeeaOpen (IEEE) ;
END.

The following is an example of opening the IEEE device yourself, without
the aid of the supplied IEEEOpen procedure:

(* Assign Dev. 'IEEE’ to Var. IEEE *)
Assign (IEEE, 'IEEE’) ;

(* Set Mode to Read/Write *)
IEEE.MOD := DIRECT ;

(* Rewind File for Output *)
Rewrite (IEEE)} ;

(* Reset PASCAL’s File Pointer *}

Seek (IEEE, 1)

1.  The IEEEIO2.PAS contains several useful procedures which can be
called from your application program. These include:

IEEEWrite ( ) Write a command string to the selected
KM-488-DD device.

IEEEReadStr () Read data from the KM-488-DD driver
into a STRING.

IEEEReadInt () Read an integer from the KM-488-DD
driver into an INTEGER.

IEEEOpen () Open the device IEEE and assign it to a
TEXT variable.

The IEEEIO1.ASM file also contains the following:

IOCTL ( ) Perform the IOCTL "BREAK" command
on the KM-488-DD driver. (See section
4.1., BASIC.)

If your program is to make use of these external procedures, they
should be declared either in your main source file, or in an ‘include’
file so that PASCAL can perform a syntax and argument type-check
during the compile process. You should declare these external
procedures as follows:
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PROCEDURE IeeeWrite (VAR Handle:TEXT; CONST Com-
mand: LSTRING) ; EXTERN ;

PROCEDURE IeaeaReadStr (VAR Handle:TEXT; VARS
Buffer: STRING) ; EXTERN;

PROCEDURE IeeeReadInt (VAR Handle:TEXT; VAR Sta-
tus: INTEGER) ; EXTERN:;

PROCEDURE IeeeOpen (VAR Handle:TEXT)} ; EXTERN;
PROCEDURE IOCTL (VAR Handle:TEXT) ; EXTERN;

Once you have successfully opened (or ASSIGNed) the IEEE device
for reading and writing, you can then send commands to the driver
and receive data either directly from the KM-488-DD driver (for
example, via the HELLO command) or from GPIB instruments
through the KM-488-DD driver (for example, via the ENTER com-
mand).

Writing commands to the KM-488-DD driver can be accomplished
either by using the WRITELN command, or by using the IEEEWTrite
procedure, provided in the KMPASIO.LIB library. Direct command
writes appear in the following fashion:

WRITELN (IEEE, ’'HELLO');
Rawrite (IEEE) (* Rawind after write ¥*)

The following is an example of using the supplied IEEEWTrite proce-
dure to send a command string to the KM-488-DD driver:

IEEEWrite (IEEE, 'HELLQ');

Notice that a PASCAL REWRITE command is issued following the
WRITELN command. This forces your PASCAL program to write
the command immediately, rather than buffering your command as
PASCAL's file internals would normally do in order to optimize
buffered writes to disk files. The procedure IEEEWrite automati-
cally performs the Rewrite operation for you.

If a syntax error or GPIB bus error occurs as a result of writing a
command to the KM-488-DD device, the error will appear in the

" ERRS’ filed of the TEXT variable directly after the Rewrite com-
mand is issued. Here is an example of writing a command checking
for an error:
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WRITELN (IEEE, ‘datadatadata’);

Rawrite (IEEE); (* Rawind after write *)

if (IEEE.ERRS ,. 0 ) THEN

WRITELN (' ERROR DURING COMMAND : data data data’);

The following is an example of performing the write using IEEEW-
rite :

TeeaeWrite (IEEE, ’'SPOLL SCOPE’);
IF (IEEE.ERRS <> 0) THEN
WRITELN ('ERROR DURING COMMAND : data data data’) ;

Note that IEEEWrite does not check the . ERRS’ filed of the IEEE
TEXT variable after writing your command string to the KM-
488-DD driver. Your program should check this record field for a
non-zero value just as it should do if you issue a Writeln of the
command directly.

2. Note that many of the arguments to the procedures in KMPA-
SIO.LIB are all declared as VAR XXX’ in the case of STRING vari-
ables. This type of declaration instructs the PASCAL compiler to
pass these arguments by reference, rather than by value. Passing
variables by reference passes the address of a variable, rather than
the contents of that variable into a procedure. This is always the
convention for calling KM-488-DD functions that will return a value
via a call.

When performing BUFFERED 1/0, as in the ENTER and OUTPUT
commands, it is necessary to supply the KM-488-DD driver with a
segmented (far) address of the location in which to store or retrieve
data to be transferred. PASCAL provides an intrinsic directive for
determining the segment and offset of variables. In this example,
data is being entered into the character array sdata from a device
at GPIB address 05. The intrinsic PASCAL 'ADS’ directive is used
to determine first the segment { ( ADS sdata) . S) and then the
offset ((DS sdata} .R) of the character array sdata.

IEEE.ERRS := (;

WRITELN (IEEE, 'ENTER 05 #10 BUFFER ', (ADS sda-
ta).8, ':’" , (ADS sdata).R’});

Rewrite (IEEE):;
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if {IEEE.ERRS <> 0) THEN

Using the File 1/O Commands

WRITELN ('Erroxr occurred during ENTER From Device

057);

The default input and output EOL (End of Line)} for PASCAL is the
Carriage Return/Line Feed pair. This is the default for the KM-
488-DD driver, and should not be changed unless you are running
other application programs requiring different EOL characters. For
example, a program written in C would possibly have the NULL (0)
character as a single character EOL sequence. Should you need to
reset the EOL terminator to the default, the IOCTL procedure is the
correct mechanism for doing so. The IOCTL command is issued as

follows:

IOCTL (IEEE) ;

The maximum allowable string length for a command string writ-
ten to any of the KM-488-DD devices is 256 characters, including
the two character EOL sequence. Any command requiring more
than 256 characters should be broken up into several commands,
each of which is issued separately. For example, a lengthy ‘SEND’
command can be sent as repeated smaller 'SEND’ commands:

IEEEWrite (IEEE, ‘SEND UNT UNL MTA LISTEN 10 DATA

1, 2, 3, 4');

is equivalent to:

IEEEWrite (IEEE, ’'SEND UNT')
IEEEWrite (IEEE, 'SEND UNL')
IEEEWrite (IEEE, ’'SEND MTA')

IEEEWrite (IEEE, ’'SEND LISTEN 10') ;
IEEEWrite (IEEE, ’‘SEND DATA 1')

IEEEWrite (IEEE, 'SEND DATA 3')

IEEEWrite (IEEE, ’'SEND DATA 2') ;

IEEEWrite (IEEE, ’'SEND DATA 4')

Consult the provided example programs for further details about
using the various GPIB control commands accessible via the KM-

488-DD driver.
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4.4 INTURBO PASCAL

Driver
Configuration

Versions
Supporied

Preparing the
Environment

EOLIN - CRLF
EOL OUT -CRLF
FILL - ERROR

Turbo PASCAL versions 4.0 and higher

To use these supplied functions in the file JEEEIO.PAS, you should
include the statement USES IEEEIO ; in your application program.
This statement tells the TURBO PASCAL compiler to inciude the code in
the IEEEIO.TPU module in the following form:

PROGRAM tdmaf ;
USES czxt, dos, Ieeell ; (* Varsion 4.0 Users replace
IEEEIO with IEEEIOV4 *)

(Note that several of the example programs used the CRT and DOS units
supplied with TURBO PASCAL).

Users of version 4.0 of TURBO PASCAL should 'TUSES’ the unit
IEEEIOV4.TPU, rather than jeeeio.tpu which is intended for users of Ver-
sion 5.0 and above. The .TPU file format is different for these two ver-
sions of TURBO PASCAL, although the source code used to create the
two .TPU modules is identical. To create the file IEEEIO.TPLI from the
source file IEEEIO.PAS, type the following compiler statement:

TPC IEEEIOQ.PAS

This statement will work for both versions of TURBO PASCAL, and in
each case will create a file called IEEEIOQ.TPU. The version 4.0
IEEEIO.TPU was renamed to IEEEIOV4.TPU for the sake of clarity.

To create an executable MYPROG.EXE, type:

TPC MYPROG.PAS
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Opening the
Driver

Programming
Notes

In TURBO PASCAL, File [/O to and from the KM-488-DD driver is
accomplished via the intrinsic PASCAL type TEXT. This type of file han-
dle allows files opened for input and output at the same time. Remember
that when you installed the KM-488-DD driver (See Chapter 2.}, it created
three DOS devices for each installed KM-488-DD board. These devices
were [EEE, IEEEIN, IEEEOUT. The IEEEIN and IEEEQUT devices should
be used for developing application programs in TURBO PASCAL.

The IEEEIN and IEEEOUT devices are used via the PASCAL ASSIGN
command. This command assigns each device to a variable of type TEXT.
This is accomplished in the JEEEIO.TPU unit in the following manner:

VAR IEEEIn, IEEEQut : TEXT;
{* KM-488-DD Device Handle Variables *)

(*****BEGIN MAIN *%kik)

BEGIN
Assign (Teealut, ' TeeeOut');
Rewrite (IeeaOut) ;

Agsign (Ieealn, ’'Ieeeln’);
Raeset (Ieeeln);
END.

You must ensure that the driver is installed prior to opening the device
IEEEOUT for output or TURBO PASCAL will create a disk file called
IEEEQUT in the current working directory.

1. Several commonly used functions are supplied in the TURBO PAS-
CAL UNIT ( TPU) file IEEEIO.PAS, which is compiled to produce
IEEEIO.TPU. The functions available are:

Routine ripti
IOCTL () Perform the IOCTL "BREAK" command
on the KM-488-DD driver. (See section
4.1., BASIC.)
IOCTLRead Performs a DOS int 21H function 44H sub-
function 2
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RawMode() Sets characters transfer to Binary.
ieeeComplete Closes IEEE Input and Output streams.
MAIN Opens the IEEEIN and IEEEQUT devices

for I/O operations, performs an IOCTL
"BREAK" ECL reset on the devices, sets
the command/data transfer mode to
binary, and performs a warm reset of the
driver and interface card.

2. Once you have successfully opened (or ASSIGNed) the IEEEIN and
TEEEOUT devices for reading and writing, you can then send com-
mands to the driver and receive data directly from either the KM-
488-DD driver (for example, by using the HELLO command) or
from the GPIB instruments via the KM-488-DD driver (for example,
by using the ENTER command).

Writing commands to the KM-488-DD driver can be accomplished
by using the WRITELN command in the following manner:

WRITELN (IEEEQut, ‘HELLO'):;

If a syntax error or GPIB bus error occurs as a result of writing a
commangd to the KM-488-DD device, the error will appear in the
global TURBO PASCAL variable IOResult directly after the Wri-
teLn command is issued. It is wise to check the IOResult variable
directly after the WriteLn command is issued. Here is an example
of writing a command and checking for an error:

WRITELN (IEEEOut, 'data data data data’);
if (IOResult <> 0) THEN

WRITELN (ERROR DURING COMMAND : data data data
data’);

2. Note that many of the arguments to the procedures in IEEEIO.PAS
are all declared as VAR XXX or VARS XXX in the case of string
variables. This type of declaration instructs the PASCAL compiler
to pass these arguments by reference, rather than by value. Passing
variables by reference passes the address of a variable, rather than
the contents of that variable into a procedure. This is always the
convention for calling KM-488-DD functions that will return a value
via a call.
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When performing BUFFERED 1/O as in the ENTER and OUTPUT
commands, it is necessary to supply the KM-488-DD driver with a
segmented (far) address of the location in which to store or retrieve
data to be transferred. TURBO PASCAL provides intrinsic directive
for determining the segment and offset of variables. In this exam-
ple, data is being entered into a character array sdata from a device
at GPIB address 05. The intrinsic PASCAL SEG and OF$S directives
are used to determine first the segment (SEG (sdata[0]}} and
then the offset (OFS(sdatal0])) of the character array sdata.

IOResult := 0;

WRITELN (IEEEOCut, "ENTER 05 #100 BUFFER ', SEG (sda-
ta[0}),’ :',OFS (sdata[0]});

If (IOResult <> 0) then

Writeln ('Error During Enter From Device 05'};

3.  Thedefault input and output EOL (End of Line) terminator for
PASCAL is the Carriage Return/Line Feed combination. The is the
default for the KM-488-DD driver, and should not be changed
unless you are running other application programs requiring differ-
ent EOL characters. For example, a program written in C would
possibly have the NULL (0) character as a single character EOL
sequence. Should you need to reset the EOL terminator to the
default, the IOCTL procedure is the correct mechanism for doing so.
The IOCTL command is issued as follows:

IOCTL(IEEE) ;

The maximum allowable string length for a command string writ-
ten to any of the KM-488-DD devices is 256 characters, including
the two character EOL sequence. Any command requiring more
than 256 characters should be broken up into several commands,
each of which is issued separately. For example a lengthy SEND
command can be sent as repeated smaller SEND commands:

IEEEWrite (IEEE, 'SEND UNT UNL MTA LISTEN 10 DATA
1, 2, 3, 4")

is equivalent to :

IEEEWrite (IEEE, ’'SEND UNT') ;
IEEEWrite (IEEE, ’'SEND UNL')
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ITREEWrite (IEEE, 'SEND MTA') ;
IEEEWzite (IEEE, 'SEND LISTEN 10°) ;
IEEEWrite (IEEE, 'SEND DATA 1')
IEEEWrite (IEEE, ‘SEND DATA 2') ;
IEEEWrite (IEEE, 'SEND DATA 3') ;
IEEEWrite (IEEE, 'SEND DATA 4') ;

Consult the provided example programs fro further details about

using the various GPIB control commands accessible via the KM-
488-DD driver.
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4.5 IN MICROSOFTC

Driver
Configuration

Versions
Supported

Preparing the
Environment

Opening the
Driver

EOL IN - NULL (0)
EOL OUT -LF
FILL - ERROR

Microsoft C version 4.0 and later

The IEEETO.C source file contains several routines to facilitate interfacing
applications to the driver. It is compiled using the following statement :

CL /c IEEEIO.C ;

This operation produces the file IEEEIOQ.OBJ which you can then link to
your application program to create an executable that takes advantage of
the various functions supplied in IEEEIQO.C. For example:

¢l /¢ ieeeio.c ;
¢l /c myprog.c ;
link myprog + ieeeio ;

( Note that your application should contain the line:

finclude "ieeeio.h" instructing the C compiler to include the file
IEEEIO.H which contains various definitions pertaining to the functions
and variables in the IEEEIO.C module )

File or device style 1/O to and from the KM-488-DD driver is accom-
plished either via a device handle of type FILE as defined in the STDIO.H
header file or by using the older UNIX-style integer file handle with the
lower level (open(), write(), read(), etc.) file internals in the C library.

Each of these file handles allows files opened for input and output at the
same time. For each installed card, the KM-488-DD driver provides three
devices whose operation is identical. They are:

fIEEE’, 'IEEEIN’ and ’'IEEEQUT’

The KM-488-DD driver provides three devices for languages such as
BASIC which cannot open devices for read and write operations via a
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single handle. Use of only the ‘IEEE’ device should suffice for all Micro-
soft C application programs, although the others, notably ‘TEEEIN’ and
‘IEEEOUT" are available should you need to use them.

The "IEEE’ device can be opened two ways. The first is to open the file
via a UNIX-style open and assigned the returned handle
to an integer variable. An example is given here:

int ieee ;
if ((ieee = open ("ieee", O RDWR | O BINARY)) == -1)
print£("\n Error Opening IEEE Device ") ;

The second method of opening the file involves defining a variable of
type FILE * and assigning it the value returned by the fopen() function as

shown here:

FILE *ieee ;

if ((ieee = fopen ("$KM488DD", "r+"))} == NULL)
{
printf ("\n Error Opening IEEE Device ") ;
exit (1) ;

}

In the file IEEEIO.C, several functions have been supplied to facilitate the
handling of the KM-488-DIY's devices, including the function ieeei-
nit () which opens the ‘IEEE’ device via a UNIX style integer handle.

ieeeinit () also puts the 'IEEE’ device into raw mode (No Carriage
Return/Line Feed Translation is performed as characters are passed
through DOS en route to your program from the KM-488-DD driver),
issues the IOCTL “BREAK" command to reset the default EOL’s to Car-
riage Return/Line Feed, commands a warm reset of the KM-488-DD
interface card and device, and sets the EOL (end of line) terminator
sequence to the NULL character (0) for inputs and Line Feed (0x0A) for
output.

When utilizing the UNIX style file open, you must ensure that the KM-
488-DD driver is installed prior to opening the device 'TEEE’ for reading
and writing, or Microsoft C's internal file routines will create a disk file
called IEEE in the current working directory. An alternative to this is to
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IEEEIO.C Func-
fions

Using the File I/O Commands

attempt to open the IEEE device for read-only operations. This type of
file open will fail if the target file does not currently exist (i.e. the KM-
488-DD driver has not been loaded).

Several functions are supplied in the IEEEIO.C module to facilitate inter-
facing an application program with the driver. These are:

ioctl_rd() Performs DOS int 21H function 44H subfunction 2
ioctl_wt() Performs DOS int 21H function 44H subfunction 3
segment () Returns Segment value of a pointer.

offset () Returns Offset value of a pointer.

ieeerd() Reads from specified IEEE device.

ieeewt () Writes to specified IEEE device.

_false_(} Does nothing; just returns false (0).

no_op() Does nothing,.

cklpint () Checks if Light Pen interrupt is pending.
rawmode () Sets character transfer to Binary.

ieeeinit ()
ieaeprtf ()

ieeescnf ()

Initializes KM-488.
Special printf().

Special scanf().

Once you have successfully opened (or "fopened)” the 'IEEE’ device for
reading and writing, you can then send commands to the driver and
receive data from either the KM-488-DD driver (i.e. the HELLO com-
mand) or from GPIB instruments via the KM-488-DD driver (i.e. the
ENTER command).

Writing commands to the KM-488-DD driver can be accomplished in

several fashions -- many of which are listed below. The intrinsic C func-
tions which use the FILE * style device handle include:

fprint£() ; Intrinsic C formatted file printf
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fwrite () : Intrinsic C buffered file write
fputs ()} Intrinsic C unformatted file puts
fpute() ; Intrinsic C character file write

The Intrinsic C functions which utilize the UNIX style integer file handle
include:

write() ; UNIX-style buffered file write

dos_write () UNIX-handle buffered file write

'i‘he IEEEIO.C customized device write functions include:

ieaewt () "IEEE’ specific write

ieeeprtf () 'IEEE’ specific variable arg write

Likewise, there are numerous ways of reading data from the KM-488-DD
driver via the ‘IEEE’, IEEEIN’ and 'TEEEQUT’ devices. They include the

Intrinsic C functions (using the FILE * style device handle):

fread () Intrinsic C buffered file read

fgets () Intrinsic C file gets()

fgetchar () Intrinsic C file getchar()

fgetc() Intrinsic C file getc()

facanf () Intrinsic C file scanf()

The intrinsic C functions using the UNIX style integer file handle include:
read () UNIX-style direct buffered read

dos_read () UNIX-style direct DOS file read

The IEEEIO.C customized device read functions include:

ieeerd () "IEEE’ Specific UNIX buffered read

ieeescnf () "IEEE’ Specific formatted read of up to five values
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Programming
Notes

Using the File 1/O Commands

Because the number of options available for communicating with the
KM-488-DD driver via the ‘IEEFE’, ‘IEEEIN’ and ‘IEEEQUT’ devices, it is
suggested that you consult the provided example programs for working
examples of these types of operations.

1.

When performing command writes viaa FILE * style file handle,
(fprintf, fwrite, etc.) issue a rewind () or ££1lush ()
directly following the command output. This insures that your
command is written to the ‘IEEE’ device immediately, rather than
buffered as is normally the case with disk file writes.

It is conventional to set the input EOL terminator to the NULL (0)
character, and the output EOL terminator to Line-Feed (0xA) or
Carriage Return/Line Feed (0Oxa, 0xD). When returning data to an
application program, the ‘IEEE’ (or ‘IEEEIN’) device will append
the default EOL terminator to the input data except in the case of

buffered inputs such as ENTER 01 BUFFER &H9000:0. Use

tha BOW son e b racar tha Aafaale nknre tn ~da
I.l.lc LN Ly LUIIIIIJ“II\.;I. (LR 8 =l L= § lllc Ul:l.au.u. Lcl l‘-ll‘-laLUlD LU Uul llccua

Notice that the ie@einit {) function in the IEEEIO.C module
performs this task automatically for you by setting the default input
terminator to the NULL (0) character and the default output termi-
nator sequence

to Line-Feed (0xA).

Understandably, it is often necessary to provide the KM-488-DD
driver with a far address of where to store or retrieve data used by
an application program. A far address is always needed in a
BUFFER operation, as the KM-488-DD has no knowledge of your
application program’s data areas. Microsoft C provides the
FP_SEG and FP_OFF macros for deriving the segment and offset
of a pomter, and the IEEEIO.C module contains two routines --
segment () ; and offset () ; which can perform the same task
using a pointer (near or far) as their argument.

Although C supports a %p format identifier in its printf-style string
writes, this option cannot be used because it does not adhere to the
more common &Hssss:&Hoooo segment:offset address specifica-
tion. The following is an example of issuing a BUFFER command
containing a far address to a data buffer:

if (ieeeprtf ("ENTER 01 #1000 BUFFER %d:%d \n",
segment (datarray), offset (datarray))
= -1)
{
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printf ("Error on writing to driver.\n")
exit (1) ;
}

4.  The maximum allowable string length for a command string writ-
ten to any of the KM-488-DD devices is 256 characters, including
the two character EOL sequence. Any command requiring more
than 256 characters should be broken up into several commands,
each of which is issued separately. For example, a lengthy ‘SEND’
command can be sent as repeated smaller ‘SEND’ commands :

ieeawt (IEEE, ’'SEND UNT UNL MTA LISTEN 10 DATA 1,
2, 3, 4')

is equivalent to :

ieeewt ("SEND UNT")

ieeewt ("SEND UNL")

ieaewt ("SEND MTA")

ieeewt ("SEND LISTEN 10") ;
ieeewt ("SEND DATA 1") ;
iecewt ("SEND DATA 2") ;
ieeewt ("SEND DATA 3") ;
ieeaewt ("SEND DATA 4") ;

Consult the provided example programs for further details about

using the various GPIB control commands accessible via the KM-
488-DD driver.

4-30



KM-488-DD Programming Guide Using the Flle |/O Commands

4.6 INTURBOC

Driver EOL IN - NULL (0}
Configuration
EOL OUT -LF
FILL - ERROR
Versions TURBO C version 4.0 and later
Supported
Preparing the The IEEEIO.C source file contains several routines to facilitate interfacing
Environment application programs to the driver. It is compiled using the following
statement:

tece - ¢ IEEEIOQ.C

and the resulting object file is linked to the object file created by compil-
ing your program.

If your program is to make use of these external procedures, it should
’#include’ the header file IEEEIO.H which is supplied with the KM-
488-DD driver. This header file is needed so that the Turbe C compiler
perform a syntax and argument type-check during the compile process.

Opening the File or device style I/O to and from the KM-488-DD driver is accom-

Driver plished either via a device handle of type FILE as defined in the STDIO.H
header file or by using the older UNIX-style integer file handle with the
lower level (open (), write (), read (), etc.) file internals in the C
library.

Each of these file handles allows files opened for input and output at the
same time. For each installed card, the KM-488-DD driver provides three
devices whose operation is identical. They are ‘IEEE’, ‘IEEEIN’ and
‘IEEEOUT".

The KM-488-DD driver provides three devices for languages such as
BASIC which cannot open devices for read and write operations via a
single handle. Use of only the 'IEEE’ device should suffice for all Turbo C
application programs, although the others, notably ‘IEEEIN’ and ‘IEEE-
OUT" are available should you need to use them.
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IEEEIO Functions

The "IEEE’ device can be opened two ways. The first is to open the file
via a UNIX-style open and assigned the returned handle to an integer
variable. An example is given here:

int ieaa ;

if ((ieeea = opan ("ieee", O RDWR | O_BINARY)) == -1)
print£f("\n Error Opening IEEE Device ")

The second method of opening the file involves defining a variable of
type FILE * and assigning it the value returned by the fopen () func-
tion as shown here:

FILE *jieae ;
if ((ieae = fopen("$KH488DD", "r+")) == NULL)
{
printf ("\n Error Opening IEEE Device ")
exit (1) ;
}

In the file IEEEIO.C, several functions have been supplied to facilitate the
handling of the KM-488-DD's devices, including the function ieeei-
nit () which opens the ‘IEEE’ device via a UNIX style integer handle.
ieeeinit () also puts the 'IEEE’ device into raw mode (No Catriage
Return/ Line Feed Translation is performed as characters are passed
through DOS en route to your program from the KM-488-DD driver),
issues the IOCTL "BREAK" command to reset the default EOL’s to Car-
riage Return/Line Feed, commands a warm reset of the KM-488-DD
interface card and device, and sets the EOL (end of line) terminator
sequence to the NULL character (0) for inputs and Line Feed (0x0A) for
output.

When utilizing the UNIX style file open, you must ensure that the KM-
488-DD driver is installed prior to opening the device ‘IEEE’ for reading
and writing, or Turbo C’s internal file routines will create a disk file
called IEEE in the current working directory. An alternative to this is to
attempt to open the IEEE device for read-only operations. This type of
file open will fail if the target file does not currently exist (i.e. the KM-
488-DD driver has not been loaded). Several functions are supplied in
IEEEIO.C to facilitate interfacing an application program with the driver.
These are:
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ioctl_xd()
ioctl_wt ()
segment ()
offsat ()
teeerd()
ieeawt ()
_false_()
no_op()
cklpint ()
rawmode ()
ieeeinit ()
ieeapztf ()

ieeascnf ()

Using the File IO Commands

Performs DOS int 21H function 44H subfunction 2
Performs DOS int 21H function 44H subfunction 3
Returng Segment value of a pointer.

Returns Offset value of a pointer.

Reads from specified IEEE device.

Writes to specified IEEE device.

Does nothing; just returns false (0).

Does nothing,

Checks if Light Pen interrupt is pending.

Sets character transfer to Binary.

Initializes KM-488.

Special printf().

Special scanf(),

Once you have successfully opened (or “fopened)" the 'TEEE’ device for
reading and writing, you can then send commands to the driver and
receive data from either the KM-488-DD driver (i.e. the HELLO com-
mand) or from GPIB instruments via the KM-488-DD driver (i.e. the
ENTER command).

Writing commands to the KM-488-DD driver can be accomplished in
several fashions -- many of which are listed below. The intrinsic C func-
tions which use the FILE * style device handle include:

fprintf () ;

furite () ;
fputs ()}

fputc() ;

Intrinsic C formatted file printf
Intrinsic C buffered file write
Intrinsic C unformatted file puts

Intrinsic C character file write
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The Intrinsic C functions which utilize the UNIX style integer file handle
include:

write() UNIX-style buffered file write

dos_write() UNIX-handle buffered file write

'i‘he IEEEIO.C customized device write functions include:

ieeewt () "IEEF’ specific write

ieeeprtf () ‘IEEE’ specific variable arg write

Likewise, there are numerous ways of reading data from the KM-488-DD
driver via the "IEEE’, IEEEIN’ and ‘JEEEOUT’ devices. They include the
Intrinsic C functions (using the FILE * style device handle):

fread() Intrinsic C buffered file read

fgets () Intrinsic C file gets()

fgetchar () Intrinsic C file getchar()

fgetc () Intrinsic C file getc(

fscanf () Intrinsic C file scanf()

The intrinsic C functions using the UNIX style integer file handle include:
read () UNIX-style direct buffered read

dos_read() UNIX-style direct DOS file read

The IEEEIQO.C customized device read functions include:

ieeerd() ‘IEEE’ Specific UNIX buffered read

ieeescnf () 'IEEE’ Specific formatted read of up to five values

Because the number of options available for communicating with the
KM-488-DD driver via the ‘IEEE’, ‘IEEEIN’ and 'IEEEQUT devices, it is
suggested that you consult the provided example programs for working
examples of these types of operations.
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Programming
Notes

1.

Using the File I/O Commands

When performing command writes viaa FILE * style file han-
dle, (fprint £, fwrite, eic.) issuea rewind () or ££lush ()
directly following the command output. This insures that your
command is written to the "IEEE’ device immediately, rather than
buffered as is normally the case with disk file writes.

It is conventional to set the input EOL terminator to the NULL (0)
character, and the output EOL terminator to Line-Feed (0xA) or
Carriage Return/Line Feed (Oxa, 0xD). When returning data to an
application program, the ‘IEEE’ (or IEEEIN’) device will append
the default EOL terminator to the input data except in the case of
buffered inputs such as "ENTER 01 BUFFER &H9000:0’. Use the
EOL command to reset the default terminators to your needs.
Notice that the ieeeinit(} function in the IEEEIO.C module performs
this task automatically for you by setting the default input termina-
tor to the NULL (0) character and the default output terminator
sequence to Line-Feed (OxA).

It is often necessary to provide the KM-488-DD driver with a far
address of where to store or retrieve data used by an application
program. A far address is always needed in a BUFFER operation,
as the KM-488-DD has no knowledge of your application program’s
data areas. Turbo C provides the FP_SEG and FP_OFF macros for
deriving the segment and offset of a pointer, and the IEEEIQ.C
module contains two routines -- segment() ; and offset() ; which can
perform the same task using a pointer (near or far) as their argu-
ment.

Although C supports a $p format identifier in its printf-style string
writes, this option cannot be used because it does not adhere to the
more common &Hssss:&Hoooo segment:offset address specifica-
tion. The following is an example of issuing a BUFFER command
containing a far address to a data buffer :

if (ieeeprtf ("ENTER 01 #1000 BUFFER %d:%d \n",
segment (datarray), offset {(datarray)) == -1)
{

print£("Error on writing to driver.\n")
exit (1) ;
}
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4.  The maximum allowable string length for a command string writ-
ten to any of the KM-488-DD devices is 256 characters, including
the two character EOL sequence. Any command requiring more
than 256 characters should be broken up into several commands,
each of which is issued separately. For example, a lengthy SEND
command can be sent as repeated smaller SEND commands :

iecawt (IEEE, ’'SEND UNT UNL MTA LISTEN 10 DATA 1,
2, 3, 4') ;

is equivalent to :

ieeewt ("SEND UNT")

ieaewt ("SEND UNL")

ieeawt ("SEND MTA"}

ieeawt ("SEND LISTEN 10")
jeeewt ("SEND DATA 1") ;
ieeewt ("SEND DATA 2") ;
ieeawt ("SEND DATA 3") ;
ieeewt ("SEND DATA 4") ;

Consult the provided example programs for further details about
using the various GPIB control commands accessible via the KM-
488-DD driver.
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CHAPTER 5
THE FILE I/O0 COMMANDS

This chapter provides detailed information about each of the commands provided with the
KM-488-DD driver. The File I/O Commands are listed within this chapter in alphabetical
order.

5.1 COMMAND DESCRIPTION FORMAT

Each command description is divided into several sections as described below.

Syntax This section describes the syntax required by each command. The com-
mands are implemented as described in Chapter 4. The following rules are
used in this section.

Command names and input parameters which are mandatory appear in
this typeface.

Parameters and delimiters which are optional appearin this typeface.

Square Brackets ([ ]) enclose a list of optional parameters. You may select
any combination of these options as described in the command-specific
parameters section.

Parameters  This section describes the input parameters. In some instances, multiple
parameters may be specified (for example, multiple device addresses).

Returns This part of the command description describes any data which will be
returned after execution of the command has been completed. Your applica-
tion program must read these responses. Errors will occur if it is not.

Programming This section describes any special programming considerations for the File
Notes I/0O Command.

Example This section provides an example of valid File I/O Command Syntax. This is
independent of the programming language. Refer to Chapter 4 for more
information regarding how to implement the File I/O Command in each lan-

guage.
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5.2 THEFILE I/O COMMANDS

Table 5-1 lists the available File /O Commands. It provides a brief description of the com-
mand and the corresponding action on the GPIB interface. In the pages following Table 5-1,
more detailed descriptions of each command are provided.

Table 5-1. List of File /O Commands

COMMAND NAME DESCRIPTION KM-488-DD MODE BUS ACTION
ABORT Halts bus activity. Sys Cont Assert [FC, then Unassert I[FC
Active Controller Assert ATN line, then MTA.
ARM Enables a lightpen interrupt con- Any —
dition(s).
BUFFER Defines direction of access within —_— -
memory buffers,
BUFFERED Reads the number of bytes last Any -
transferred by buffered ENTER or
OUTPUT command.
CLEAR Clears designated device(s). Active Controller For All Devices
Assert ATN, then DCL.
|Eot Selected Device(s)
Assert ATN, then UNL, MTA, LAG,
and SDC.
CODE ADDRESS Re‘til;ms a memory segment Any —
address.
CONFIG Alters driver parameters. Any -
DISARM Disables a lightpen interrupt Any —
condition(s),
DMA Define DMA, transfer mode. Any -
ENTER Read data from a bus device. Active Controller  |With Addregs
Assert ATN, UNL, MLA, TAG, Unas-
sert ATN, read data, and Assert ATN,
Without Address
Unassert ATN, read data, and Assert
ATN.
Peripheral Read data when addressed to listen
and ATN i3 unasserted.
ENTER BUFFER Reads data from a bus device into Active Controller With Address
a buffer. Assert ATN, UNL, MLA, TAG, Unas-
sert ATN, read data, and Assert ATN.
|Without Address
Unassert ATN, read data, and Assert
ATN.
Peripheral Determined by the Active Controller.
EOL Sets the EOL terminators. Any -
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Table 5-1. List of File I/O Commands

COMMAND NAME DESCRIPTION KM-488-DD MODE BUS ACTION
ERROR Enable/Disable error message Any -
display.
FILL Defines response if no data is Any -
available.
HELLO Reads KM-488-DD identification Any -
fstring.
LOCAL Allows designated device(s) tobe |  System Controller |Unasserts REM
locally programmed.
Active Controller Asserts ATN then UNL, MTA, LAG,
and GTL.
LOCAL LOCKOUT Disables the local button on a Active Controller Asserts ATN then LLO.
GPIB device.
OouUTPUT Transmits data to the designated Active Controller  |With Address
device(s). (If System Controller assert REN).
Then assert ATN, MTA, UNL, LAG,
Unassert ATN, and write data.
Without Addregs
(If System Controller assert REN).
Unassert ATN, write data.
Peripheral If System Controller, assert REN.
Then write data when addressed to
talk and ATN is unasserted
Write data when addressed to talk and
ATN is unasserted.
OUTPUT BUFFER Transmits contents of a memor Active Controller With Address
buffer to the designate device(s). (If System Controller assert REN).
Then assert ATN, MTA, UNL, LAG,
Unassert ATN, and write data.
Without Address
(If System Controller assert REN).
Unassert ATN, write data.
Peripheral If System Controller, assert REN.
Then as determined by the Active
Controlier.
Otherwise, as determined by the
Active Controller.
PASS CONTROL Assign another device as the Active Controller Assert ATN, UNL, MLA, TAG, UNL,
Active Controller. TCT, then Unassert ATN.
PPOLL Read the Parallel Poll response Active Controller | Assert ATN, then EQI, receive Parallel
from all bus devices. Pol! Response, then Unassert EOIL
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Table 5-1. List of File I/O Commands

COMMAND NAME DESCRIPTION KM-488-DD BUS ACTION
MODE
PPOLL CONFIG (PPC) IStructure the Parallel Poll Active Controller Assert ATN, UNL, MTA, LAG, PPC,
response string,. PPE,
PPOLL DISABLE Disables Parallel Polling for des- Actlve Controller Assert ATN, UNL, MTA, LAG,
(PPD) ignated device(s). PPC,PPD.
PPOLL UNCONFIG Disables Parallel Polling for all Active Controlier Assert ATN, then PPU.
(PPL) devices.
REMOTE Puts device(s) into remote state System Controller  JAssert REN
and optionally addresses them to
listen, System Controller and | Assert REN, then ATN and UNL,
Active Controller MTA, with address(es) LAG.
REQUEST Defines own Serlal Poll Response. Peripheral 1f Request for Service bit set
Assert SRQ.
0 b
nassert X
RESET Resets KM-488-DD to its default Any -
parameters,
RESUME Unasserts ATN. Allows Periph- Active Controller  |Unassert ATN.
eral to Peripheral transfers.
SEND Sends low-level bus commands Active Controller User defined
and data. This mode can use any
subcommand.
Peripheral User defined
This mode can use onl;
the DATA and EOI sub-
commands.
SPOLL Reads response(s) to serial poll. Any With Adr{Active Controtler)
Assert ATN, UNL MLA, TAG, SPE,
Unassert ATN, receive data. Assert
ATN, then SPD, UNT.
Without Adr(Active Controller) or
one.
STATUS Returns KM-488-DD status string. Any -
STOP Stops DMA CONTINUE trans- Any If Active Controller
fers. Asserts ATN.
None
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Table 5-1. List of File I/O Commands

COMMAND NAME DESCRIPTION KM-488-DD MODE BUS ACTION

TERM Sets the GPIB bus terminators. Any --

TIME OUT Sets timeout elapse. Any -

TRIGGER Triggers device(s). Active Controller With Address
Assert ATN, UNL, MTA, LAG, and
GET.
Without Address
Assert ATN, GET.

WAIT Waits for the current DMA con-

tinue transfer to complete.
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ABORT

Purpose The ABORT command allows the KM-488-DD to take control of the GPIB bus
by forcing all other devices on the bus to the idle state. The KM-488-DD
must be the Active Controller.

Syntax ABORT

Parameters None.
Returns None.

Programming If the KM-488-DD is both the Active and System Controller, ABORT asserts
Notes the IFC line to retain control of the bus, Otherwise, the KM-488-DD will
assert the ATN line, and then untalk and unlisten all devices.

Exomple This forces the KM-488-DD to regain control of the bus and put all GPIB bus
devices into an idle state.

ABORT
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ARM

Purpose
Syntax

Parameters

Defines the conditions under which the lightpen status becomes true.

ARM interrupt, interrupt...

interrupt specifies the conditions under which an interrupt may be gen-
erated. Multiple conditions may be selected. interrupt can be any
combination of the following:

SRQ
PERIPHERAL

*

CONTROLLER
*

TRIGGER

CLEAR

TALK*

LISTEN¥*

IDLE*

The lightpen status will become true when the KM-488-DDr's
internal Service Request Bit (SRQ) is set.

The lightpen status will become true when control is passed to
the KM-488-DD and it becomes the Active Controller.

The lightpen status will become true when the KM-488-DD
which has been acting as a Peripheral becomes the Active
Controller.

The lightpen status will become true when a KM-488-DD, act-
ing as a Peripheral, receives a GPIB Trigger command.

The lightpen status will become true when a KM-488-DD, act-
ing as a Peripheral, receives a GPIB Clear command.

The lightpen status will become true when the KM-488-DD,

acting as a Peripheral, is addressed as a Talker and can output
data to the GPIB.

The lightpen status will become true when the KM-488-DD,
acting as a Peripheral, is addressed as a Listener and can
accept data from the GPIB.

The lightpen status will become true when the KM-488-DD,

acting as a Peripheral, is unaddressed as a Talker or a Lis-
tener.

57



The File IO Commands KM-488-DD Programming Guide

ARM

CHANGE The lightpen status will become true when a change in
address status has occurred (i.e., a Talker becomes a Listener,
or a Peripheral becomes an Active Controller). This encom-
passes all of the above conditions which are marked with an
asterisk (*).

(= 4 NOIE: The conditions marked by an asterisk (*) will generate an interrupt
only when the KM-488-DD's address status has changed. This is indicated
by the state of the Address Change Bit in the Status byte. See the STATUS
command description for more information.

Returns None

Programming Lightpen emulation must be enabled at driver installation via the CON-
Notes FIG.DAT file. (Default is no lightpen emulation.)

Exomple This activates a lightpen interrupt when the KM-488-DD as a peripheral
receives a trigger or a clear command.

ARM CLEAR, TRIGGER
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BUFFER

Purpose

Syntax

Parameters

Returns

Programming
Noles

Example

Selects the direction in which memory is addressed for during buffered
transfers.

BUFFER direction

direction indicates which direction the memory is to be addressed.
Select either INCREMENT or DECREMENT where:

INCREMENT increases the buffer address after each byte is transferred.
DECREMENT decreases the buffer address after each byte is transferred.
None.

When using INCREMENT during a bus I/O operation, specify the lowest
address of the designated buffer in the command. Likewise, when using

DECREMENT, select the highest address.

This instructs the KM-488-DD to increment the buffer address during a buff-
ered transfer.

BUFFER INCREMENT
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BUFFERED

Purpose

Syntax
Parameters
Returns

Programming
Notes

Example

Returns the number of characters transferred in the last BUFFERED transfer
or, in the case of DMA transfers, the current transfer.

BUFFERED
None.
An integer from 0 to 1,048,575 (2%-1).

1. If the data was transferred using DMA with the CONTINUE option,
the integer returned represents the number of characters transferred
thus far into the operation.

2. It is useful to call this command after an ENTER #count BUFFER
term. This will help you determine if the expected number of charac-
ters has been received and/or the transfer has terminated as the result
of a detected terminator.

3. InBASIC, do not input the returned value into an integer variable, as
counts greater than 32K will cause an overflow.

This will return the number of characters transferred during the last buffer
transfer.

BUFFERED
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CLEAR

Purpose Resets device(s) to their power-up parameters. The KM-488-DD must be an
Active Controller,

Syntax CLEAR addr

Parameters  addr is the GPIB BUS address of the device to be reset. Multiple addresses
may be selected. addr is a primary address (00 - 30) with an optional sec-
ondary address {00 - 31), each of which must be specified as two digits, i.e.
05, 10, 0901, etc.

Returns None

Programming 1.  When no address is specified, the universal GPIB DCL (Device Clear)
Notes command will be issued and all bus devices will be cleared.

2. When an address(es) is specified, the corresponding device(s) is lis-
tened and sent a GPIB SDC (Select Device Clear) command.

Example This will issue a device clear to device 15.

CLEAR 15
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Purpose

Syntax

Parameters

Resets the KM-488-DD to its default operating parameters or to those

specified.

CONFIG options

options is a user-defined string. This string can be comprised of any of the

following options:

/Bnn

/T [term term
EOI}

/Bnn sets the primary GPIB bus address of the KM-
488-DD. nn is the primary GPIB address and can be any
value between 00 and 30. A secondary address is not
allowed.

Sets the input and output GPIB bus terminators. You can
select one or two GPIB bus terminators followed by EOI
or just EOL. If you just specify /T, the GPIB bus termina-
tors will be reset to no terminators.

Where:

term is an optional parameter which represents a GPIB
bus terminator byte to be used. This terminator byte can
be represented as any of the following:

$char where char is an integer representing the
hex or decimal equivalent of the terminator’s
ASCII representation. (See Appendix B for
ASCII Equivalents.) char must be prec-
eded by a dollar sign (§). Hexadecimal val-
ues must also be preceded by &H. For
example, $84 represents the letter "T" as does
$&H54.

CR This represents the Carriage Return character
(13 decimal, 0D hex).
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/TI [term
term EOI]

/TO [term
term EOI]

/B [term
term]

/EBI [term
term]

JEQ [term
term]

LF This represents the Line Feed character (10
decimal, 0A hex).
‘X where X represents a printable ASCII charac-

ter. The character must be preceded by an
apostrophe (*), for example: ’ B represents
the character B.

EOTI (End or Identify) is an optional GPIB BUS termina-
tor. If included, the KM-488-DD will detect/assert the
GPIB bus EOI line. (This would indicate that the last
character has been sent.} Data will continue to be read
until this terminator, a valid terminator sequence, or
both are detected. Use of the EOI terminator is further
described in Chapter 4.

Sets the input GPIB bus terminators. You can select one
or two GPIB bus terminators followed by EOI or just EOL
If you just specify /T1I, the input GPIB bus terminator
will be reset to none. texm and EOT are described above.

Sets the output GPIB bus terminators. You can select one
or two GPIB bus terminators followed by EOI or just EOL
If you just specify /TO, the input GPIB bus terminator
will be reset to none. term and EOT are described above.

Sets the input and output EOL terminators. term is
described above.

Sets the input EOL terminators.texrm is described above.

Sets the output EOL terminators. term is described
above.
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CONFIG (cont'd)

/N name addr Configures a named device. Sets its address to the given
{sec_addr] value and its GPIB bus terminators to the current GPIB
bus terminator settings.
name is the name of the device.
addxr is the primary GPIB address (00 to 30).
sec_addr is the secondary GPIB address (00 to 31).

If the options string is not given, then the configuration will revert to the
installation configuration.

Returns None

Programming String length cannot exceed 255 characters.

Notes

Example This would reset the KM-488-DD to its initial configuration.

CONE'IG
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DISARM

Purpose
Syniax

Parameters

Resets previously set conditions which cause lightpen interrupts.

DISARM interrupt, interrupt...

interrupt specifies which conditions should be reset. Multiple conditions
may be selected. interrupt can be any of the following;

SRQ

PERIPHERAL

CONTROLLER

TRIGGER

TALK

LISTEN

IDLE

CEANGE

The lightpen status will not change when the KM-488-DD)’s
internal Service Request Bit (SRQ) is set. See the SPOLL com-
mand for more information.

The lightpen status will not change when the KM-488-DD is
acting as a peripheral.

The lightpen status will not change when the KM-488-DD is
acting as an Active Controller.

The lightpen status will not change when a KM-488-DD, act-
ing as a Peripheral, receives a GPIB Trigger command.

The lightpen status will not change when a KM-488-DD, act-
ing as a Peripheral, receives a GPIB Clear command.

The lightpen status will not change when the KM-488-DD is
addressed as a Talker and can output data to the GPIB,

The lightpen status will not change when the KM-488-DD is
addressed as a Listener and can accept data from the GPIB.

The lightpen status will not change when the KM-488-DD is
not addressed as a Talker or a Listener.

The lightpen status will not change when a change in address

status has occurred (i.e., a Talker becomes a Listener, or a
Peripheral becomes an Active Controller).
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DISARM (cont'd)

Returns None,

Programming If interzrupt is not provided, then all conditions which will cause a light-

Notes pen interrupt to occur will be disabled.

Example This will disable the KM-488-DD from causing a lightpen interrupt condition
when the KM-488-DD becomes addressed as a talker, or when an SRQ
occurs.

DISARM TALK, SRQ
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DMA

Purpose
Syniax

Parameters

Relurns

Sets the DMA transfer mode.

DMA mode autoinitialize

mode is an optional parameter which determines the DMA mode to be used
in DMA transfers. This mode affects the way in which control is returned to
the PC bus during DMA transfers, mode choices include SINGLE and
DEMAND. If no mode parameter is given, SINGLE mode will be used.
SINGLE and DEMAND are defined as follows:

SINGLE - In this mode, when the DMA Request line is asserted the
DMA controller assumes control of the bus and transfers a single byte
of data. Control of the bus is then returned to the microprocessor.

DEMAND - In this mode, when the DMA Request line is asserted the
DMA controller assumes control of the bus. The DMA controller
retains control of the bus until the DM A request signal is unasserted.
Once this signal has been unasserted for more than one microprocessor
clock cycle, control of bus is returned to the microprocessor. This mode
allows the DMA controller chip to pass data at a slightly faster rate and
the microprocessor to access the bus when it is not needed.

AUTOINITIALIZE is an optional parameter which enables the DMA
AUTOINITIALIZE mode. Under normal circumstances, the DMA controller
transfers the specified number of bytes to/from the PC memory from the
given starting address and terminates when completed. When the AUTOIN-
ITTALIZE mode is enabled, the DMA controller will reset the original byte
count, reset the initial address, and repeat the transfer again. The
AUTOINITTALIZE option is only in effect until the ENTER BUFFER DMA
CONTINUE or OUTPUT BUFFER DMA CONTINUE routine has been com-
pleted. 1f the ENTER BUFFER DMA CONTINUE option is specified (See the
ENTER BUFFER command), the AUTOINITIALIZE option will only be in
effect for that transfer.

None.
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DMA (cont'd)

Programming 1.
Notes

All DMA AUTOINITIALIZE transfers must occur entirely within a
single DMA 64 KByte page. If a DMA buffer operation involves a
transfer of more than 64K or occurs across a DMA page boundary, the
AUTOINITIALIZE option affects only those bytes in the last transfer
occurring within one DMA page.

Also, note that DMA AUTOINITIALIZE transfers specified for buffers
that are located in more than a single DMA page are unpredictable.

It is impossible for a program to halt a DMA AUTOINITIALIZE opera-
tion unless the DMA CONTINUE option is selected. (See ENTER
BUFFER, OUTPUT BUFFER.) This is because the driver does not
return control to a program using non-CONTINUE operations until the
transfer completes.

Example This will program DMA transfers to occur in DEMAND, AUTOINITIALIZE
mode.

DMA DEMAND AUTOQINITIALIZE
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ENTER

Purpose
Syntax

Parameters

Allows the KM-488-DD to receive data from a GPIB bus device.

ENTER addr; [#count terml term2 EOI]

addr is an optional parameter which specifies the GPIB BUS address of the
device which is to send the data. If this parameter is included, the KM-
488-DD is also addressed to listen. If this parameter is not included, some
Active Controller must have already addressed a device to talk and the
KM-488-DD to listen. addr is a primary address (00 - 30) with an optional
secondary address (00 - 31), each of which must be specified as two digits, i.e.
05, 10, 0901, etc.

; is a delimiter. This delimiter must be used if only addr and a term are
specified. Otherwise, it is optional.

[#count terml term2 EOI] are the conditions which can be used to
terminate ENTER. You may specify a count OR a one or two character GPIB
bus terminator, with or without EOI OR just EOI alone. The parameters are:

#count is an optional parameter. It is a long integer representing the
number of characters to be read. It must always be preceded by a pound
sign (#). Valid counts are within the range 1 to 4294967295 (2°2-1) deci-
mal, or from 1 to FFFFFFFF hex. All hex values must be preceded with an
&H, i.e. #&H300 would specify 768 bytes.

tarml is an optional parameter which represents the first GPIB bus
input terminator byte to be used. This terminator byte can be represented
as any of the following:

$char where char is an integer representing the hex or decimal
equivalent of the terminator’s ASCII representation. (See
Appendix B for ASCII Equivalents.) char must be prec-
eded by a dollar sign ($). Hexadecimal values must also
be preceded by &H. For example, $84 represents the
letter "T" as does $&H54.

CR This represents the Carriage Return character (13 decimal,
0D hex).

LF This represents the Line Feed character (10 decimal,
0A hex).
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ENTER (cont'd)

'X where X represents a printable ASCII character. The
character must be preceded by an apostrophe (), for
example: / B represents the character B.

term2 is an optional parameter which represents the second GPIB bus
input terminator byte (in a two-byte terminator) to be received. This
parameter is represented in the same manner as the terml parameter.

EOI (End or Identify) is an optional GPIB BUS terminator. If included,
the KM-488-DD will check for the assertion of the GPIB bus EQI line.
(This would indicate that the last character has been sent.) Data will con-
tinue to be read until this terminator, a valid terminator sequence, or both
are detected. Use of the EQI terminator is further described in Chapter 4.

Retuins The returned data is device-dependent.

Programming 1.  If the KM-488-DD is a Peripheral, the addr parameter must not be

Notes included and an Active Controller must address a device to talk and
the KM-488-DD to listen before the ENTER command is called, unless
that bus has already been addressed.

2. Ifthe terml, term2, or EOI parameters are included, these settings
will override the default terminator and EOI selections made while
configuring your system. (See Chapter 2.) If not, the defaults are used.

3.  If both term characters and EQOI are specified then ENTER will termi-
nate on the condition which occurs first, i.e., the terminators or EOL

4. Ifa count is given, then only that number of characters will be
returned. No EOL terminator will be appended. If no count is given,
data will not be accepted after the KM-488-DD detects the GPIB BUS
input terminator(s) or EOL In this case, an EOL sequence will be
appended to the accepted data.

5.  If count is given, the sending device must have at least that number
of bytes to send. Otherwise, a time out will occur (if time out is
enabled) or the process will "hang".

Example This will read data from device 25 until a CR LF pair or EOI is detected.

ENTER; 25 CR LF EOI
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ENTER BUFFER

Purpose Reads data from a bus device into an area of memory.

Syntax ENTER addr ; {icount BUFFER buf_addr DMA CONTINUE term EOI
Parameters  addr is an optional parameter which specifies the GPIB BUS address of the

device which is to send the data. If this parameter is included, the KM-
488-DD is also addressed to listen. If this parameter is not included, the
Active Controller must have already addressed a device to talk and the
KM-488-DD to listen. addr is a primary address (00 - 30) with an optional
secondary address (00 - 31), each of which must be specified as two digits, i.e.
05, 10, 0901, etc.

; is a delimiter. This delimiter must be used if only addr and a termare
specified. Otherwise, it is optional.

#count is an integer representing the number of characters to be read. It
must always be preceded by a pound sign (#). Valid counts are within the
range 1 to 4294967295 (2*2-1) decimal, or from &H1 to &HFFFFFFFF hex. All
hex values must be preceded with an &H, i.e. #&H300 represents 768 bytes.

buf-addr represents the memory buffer address. buf-addr may be given
either as segment:offset (the colon is required), or as an absolute memory
address, where:

segment:offset - The segment and offset values must be separated by a
colon. The segment portion of the address represents a particular
64-KByte area of PC memory. This must in the range 0 to 65535 (&HO0
to &HFFFF hex). If this value is greater than 32767 and is printed out,
in languages without an unsigned integer type (such as BASICA), it
will be printed as a negative number. Nevertheless, the KM-488-DD
will properly interpret this value.

offset represents the actual address of memory location with regard to
the segment value. That is, the number of bytes from the segment:0th
location. The offset value must be an integer in the range 0 to 65535
(&HO to &HFFFF hex). As with segment, negative offset value will be
interpreted as an unsigned 16-bit integer.

absolute - This is a value which identifies a "real" address. Itisa
20-bit long integer in the range 0 to 1048575 (&HO0 to &HFFFFF). Con-
sult your language reference manual for manipulating address pointer
values in this fashion.
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ENTER BUFFER (cont'd)

Addresses of the format SEGMENT:OFFSET are converted te ABSO-
LUTE format by multiplying the segment value by 16 and adding the
offaet value.

DMA is an optional parameter which is used to enable DMA. Using DMA
will transfer data at a higher speed.

CONTINUE is an optional parameter which is used in conjunction with the
DMA parameter. When this parameter is specified, the KM-488-DD returns
control to the application program as soon as it can without waiting for com-
pletion of the transfer. The KM-488-DD will at least wait for the first byte to
check for time-out (Unless TIME OUT = 0) before continuing. DMA
CONTINUE execution concludes when the KM-488-DD completes its trans-
fer.

If CONTINUE is used and the DMA AUTOINITIALIZE has been enabled,
then the DMA transfer will continue until a STOP command is inveked or an
GPIB BUS input terminator is detected.

term is an optional parameter which represents the GPIB bus input termina-
tor byte to be used. This terminator byte can be represented as any of the

following:

$char where char is an integer representing the hex or decimal
equivalent of the terminator’s ASCII representation. (See
Appendix B for ASCII Equivalents.) char must be prec-
eded by a dollar sign (§). Hexadecimal values must also
be preceded by &H. For example, $84 represents the
letter "T" as does $&H54.

CR This represents the Carriage Return character (13 decimal,
0D hex).

LF This represents the Line Feed character (10 decimal, 0A
hex).

'X where X represents a printable ASCII character. The

character must be preceded by an apostrophe (), for
example: / B represents the character B.
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ENTER BUFFER (cont'd)

EOI (End or Identify) is an optional GPIB BUS terminator. If included, the
KM-488-DD will check for the assertion of the GPIB bus EQI line. (This
would indicate that the last character has been sent.) Data will continue to be
read until this terminator is detected. Use of the EQI terminator is further
described in Chapter 4.

Returns Data from the GPIB bus is placed directly in the program memory location.

Programming 1.
Notes

If the KM-488-DD is a Peripheral, the addr parameter must not be
included and an Active Controller must address a device to talk and
the KM-488-DD to listen before the ENTER command is called, unless
that bus has already been addressed.

During a DMA CONTINUE transmission, the KM-488-DD will only
check for a timeout after the first byte is transferred. It is important
that your application program check for completion of DMA CON-
TINUE transfers, especially before accessing the memory where DMA
is taking place.

The purpose of DMA CONTINUE is to allow the application program
to continue while the GPIB transfer takes place in the background
through DMA. At some point, when the ENTER data to be used, the
application program should issue a WAIT command. If the DMA
transfer is still in progress, the program should wait for completion;
otherwise, it can proceed immediately. The WAIT command also starts
the timeout check (if enabled), so that a timeout error will be found if
the transfer has "hung". Be sure to specify a timeout value that allows
for the entire DMA CONTINUE operation to complete.

If the designated memory buffer region crosses a 64 kbyte page bound-
ary, DMA CONTINUE will not return control to the application pro-
gram until a significant portion of the transfer is complete. This is
because the PC’s DMA controller is unable to continue a background
transfer that crosses a 64 KByte DMA page boundary. Thus, the trans-
fer must be divided into several intra-page transfers. When the last
transfer is begun, the KM-488-DD will return control to the application
program. The DMA AUTOINITIALIZE (See DMA command descrip-
tion.} option cannot be used if the buffer crosses a 64K page boundary,
without unpredictable results.

If texm or EOI is not specified, then the SEND device must send the

number of bytes specified by count. Otherwise, a timeout will occur
(if enabled) or the process will "hang".
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ENTER BUFFER (conf'd)

Example This will read 95 characters from device 19 into memory at &H40000.

ENTER 19§95 BUFFER &H4000:0
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EOL

Purpose This modifies the End-Of-Line (EOL) terminators selected at initial start-up
or selected by the CONFIG command. The EOL terminators are used in
transfers between the driver and the application program.

Syntax EOL dir term

Parameters  dir is an optional parameter which represents the EOL terminator to be pro-
grammed, where:
IN = the INPUT EOL terminator.
OUT = the OUTPUT EOL terminator
If this parameter is omitted, both the input and output EOL terminators will
be set as specified. See Chapter 3 for more information regarding the use of
EOL terminators.
term is an optional parameter which specifies either no terminators are to be
used or one or two ASCII character(s) to be used as the EOL. This terminator
character can be represented in any of the following manners:

$char where char is an integer representing the hex or decimal
equivalent of the terminator’s ASCII representation. (See
Appendix B for ASCII Equivalents.) Hexadecimal values
must also be preceded by &H. For example, $84 repre-
sents the letter "T” as does $&H54.

CR This represents the Carriage Return character (13 decimal,
0D hex).

LF This represents the Line Feed character (10 decimal, 0A
hex).

X where X represents a printable ASCII character. The
character must be preceded by an apostrophe ('), for
example: ’ B represents the character B.

NONE This specifies that no EOL terminator is to be used. This
is not recommended for operations that transfer binary
data equal to EOL’s, buffered transfers should be used.

Returns None.
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EOL (cont'd)

Programming 1.  If you elect to not use EOL Terminators (e.g., EOL NONE), be sure to
Notes consult Chapter 4.

2. When the application program sends a string to the driver, it will nor-
mally append the EOL output terminator to the string. When the
driver returns a string, it will append the EOL input terminator. It the
programmer’s responsibility to know what EOL’s are appended by a
programming language.

3.  EOL terminators are not used in BUFFERED transfers.

Example This will set the input and output EOL terminators to Line Feed.

EQOL LF

This will specify that no output EOL terminator is to be used.

EQOL OUT NONE

This will set that input EOL terminator to Carriage Return and Line Feed.

EOL IN CR LF

5-26



KM-488-DD Programming Guide The Flle I/© Commands

ERROR

Purpose

Syntax

Parameters

Returns

Example

Enables/disables display of error messages.

ERROR x

X is an optional parameter which determines whether the error message dis-
play function will be enabled or disabled. If ON is specified, the error mes-
sage display is enabled. If OFF is specified, the error message display is
disabled.

None.

This will disable display of error messages.

ERROR OFF
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Purpose

Syntax

Parameters

Returns

Defines the KM-488-DD driver’s response to a request for data when none is

available.

FILL x

x represents the fill condition. This can be any one of the following:

OFF. This type of response will not return any data characters or a DOS

error message.

ERROR. This type of a response will not return any data characters, but
will generate an Error Message. The error message number can then be
trapped by calling the STATUS command. (Refer to the STATUS command
for more information.)

ASCII indicates that a specific ASCII character be returned. This charac-
ter is designated according to the following conventions:

Schar

rx

where char is an integer representing the hex or decimal
equivalent of the terminator’s ASCII representation. (See
Appendix B for ASCII Equivalents.) char must be prec-
eded by a dollar sign ($). Hexadecimal values must also
be preceded by &H. For example, $84 represents the
letter "T" as does $&H54.

This represents the Carriage Return character (13 decimal,
0D hex).

This represents the Line Feed character (10 decimal, 0A
hex).

where X represents a printable ASCII character. The
character must be preceded by an apostrophe (), for
example: ’ B represents the character B.

If x is not specified, a NULL character will be returned when there is no data

available.

None.
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FILL

Exomple This will generate an error message and will not return any characters, if no
data is available when requested.

FILL ERROR
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HELLO
Purpose Returns an identification string from the KM-488-DD driver.
Syntax HELLO

Parameters  None.
Returns A string similar to the following;
copyright (c¢) 1991 Keithley MetxraByte Corp

Programming None.
Notes

Example This example would return the KM-488-DD's identification string.

HELLO
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LOCAL

Purpose

Syntax

Parameters

Returns

Programming
Notes

Exomple

Forces the specified bus device(s) to return to being programmed locally
from their front panels. Thj i -488-DD i

LOCAL addr, addr

addzr specifies the GPIB BUS device address(es) of the device(s) to be sent to
LOCAL. If this parameter is not included and the KM-488-DD is the System
Controller, all devices on the GPIB bus will be sent to LOCAL. If the KM-
488-DD is an Active Controller and this parameter is not included, only those
devices which have been previously addressed to listen will be sent to
LOCAL. Up to 15 device addresses can be given. addr is a primary address
(00 - 30) with an optional secondary address (00 - 31), each of which must be
specified as two digits, i.e. 05, 10, 0901, etc.

None

1. If the KM-488-DD is the System Controller and no address is given,
then the GPIB REN (Remote Enable) line is unasserted and all devices
are returned to Local. In order to return them to remote mode, it will
be necessary to issue a KLOL call, if Local Lockout is required.

2. As an Active Controller, the KM-488-DD can issue the GPIB GTL (Go
To Local) message to those devices specified. In this case, the GPIB
REN (Remote Enable) line remains asserted and devices will return to
remote when addressed to listen. If a KLOL (Local Lockout) call has
been issued previously, it should still be in effect when a device is
returned to Remote.

This would send device 25 to local.

LOCAL 25
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LOCAL LOCKOUT

Purpose

It w111 dlsable the GPIB bus dev1ces from bemg returned to local
control by means of the Local Remote button on the device.

o NOTE: This command issues an IEEE-488 bus signal, LOL. This signal is not
supported by all IEEE-488 bus devices.

Syntax LOCAL LOCKOUT

Altermate LOL

Synitax

Parameters None.

Returns None.

Programming 1.  The "LOCAL" button is disabled so that a device cannot be returned to

Noles local state for manual programming or control. The Active Controller
can return specific devices to "local with lockout state”, whereby an
operator can then use the front panel controls. When the device is
addressed to listen again, it returns to "remote with lockout state".
Thus, the effect of the LOL call will remain until the REN line is unas-
serted (LOCAL) by the System Controller.

2. Itis good practice to issue a LOL so that devices are under strict pro-
gram control. LOL can be issued before a device is put in remote and
will take effect when the device’s LOCAL button is set to remote.

Example This would send the Local Lockout command to all listening devices.

LOL
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OUTPUT

Purpose

Syniax

Parameters

Returns

Transmits data from the KM-488-DD to the GPIB bus.

OUTPUT addr #count;data

addr specifies the GPIB BUS device address(es) of the device(s) to which the
data is to be sent. Multiple device addresses can be given, separated by com-
mas. If this parameter is not included, the Active Controller must have
already addressed the KM-488-DD to talk and the GPIB Bus device(s) to
listen before the QUTPUT is issued. addr is a primary address (00 - 30) with
an optional secondary address (00 - 31), each of which must be specified as
two digits, i.e. 05, 10, 0901, etc.

; is a delimiter.

#count is an optional parameter. It is an integer representing the number
of characters to output. It must always be preceded by a pound sign (#).
Valid counts are within the range 1 to 4294967295 (2*-1) decimal, or from
&H1 to &HFFFFFFFF hex. All hex values must be preceded with an &H, i.e.
#&H300 would specify 768 bytes.

data is a string of characters to be sent to the GPIB bus. This string will be
terminated by the GPIB default output terminator, unless count is speci-
fied.

None.

Programming 1. The total number of character which can be contained in the data

Notes

string is unlimited. The length of the string is controlled only by
count# or the EOL character in the data.

2. If the KM-488-DD is the System Controller, it will automatically assert
REN.

3.  addr can only be specified if the KM-488-DD is the Active Controller.

4. If no character count is specified, the EOL output terminator will signal
the end of data. This EOL terminator will be replaced with the GPIB
Bus Output Terminator before the data is sent to the GPIB bus device.
If, however, a character count is specified, exactly that number of char-
acters will be accepted (regardless of whether it includes the EOL out-
put terminator) and sent to the GPIB bus device.
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OuTPUT

Example This example will send the string CAT to devices 9 and 25.

OUTPUT 09, 25;CAT
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OUTPUT BUFFER

Purpose Transmits data from an area of PC memory to the GPIB bus.

Syntax OUTPUT addr #count BUFFER buf-addr DMA CONTINUE EOQI
Parameters  addr specifies the GPIB BUS device address(es) of the device(s) to which the

data is to be sent. Muitiple device addresses can be given. If this parameter is
not included, the Active Controller must have already addressed the KM-
488-DD to talk and the GPIB Bus device(s) to listen before the OUTPUT is
issued. addr is a primary address (00 - 30) with an optional secondary
address (00 - 31), each of which must be specified as two digits, i.e. 05, 10,
0901, etc.

#count is an optional parameter. It is an integer representing the number
of characters to transmit. It must always be preceded by a pound sign (#).
Valid counts are within the range 1 to 4294967295 (2*-1) decimal, or from
&H1 to &HFFFFFFFF hex. All hex values must be preceded with an &H, i.e.
#&H300 would specify 768 bytes.

buf-addr is the memory buffer address. This address can be represented
in segment:offset or absolute format.

segment:offset - The segment and offset values must be separated by a
colon. The segment portion of the address represents a particular
64-KByte area of PC memory. This must in the range 0 to 65535 (&HO
to &HFFFF hex). In languages without an unsigned integer type (such
as BASICA), if this value is greater than 32767, it will be printed as a
negative number. The KM-488-DD will automatically interpret this
negative number as its corresponding positive value.

offset represents the actual address of memory location with regard to
the segment value. That is, the number of bytes from the segment:0Th
location. The offset value must be an integer in the range 0 to 65535
(&HO to &HFFFF hex). As with segment, a negative offset value will
be interpreted as an unsigned 16-bit integer.

absolutae - This is a value which identifies a “real” address. Itisa
20-bit long integer in the range 0 to 1048575 (&HO to &HFFFFF). Con-
sult your language reference manual for manipulating address pointer
values in this fashion.

Addresses of the format segment:offset are converted to absolute for-

mat by multiplying the segment value by 16 and adding the offset
value,
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OUTPUT BUFFER (cont'd)

Returns

Programming
Notes

Example

EOI is an optional parameter which specifies that the EOI signal is to be
asserted when the last data byte is transferred.

DMA is an optional parameter, which enables DMA. Using DMA will trans-
fer data at a higher speed.

CONTINUE is an optional parameter which is used in conjunction with the
DMA parameter. When this parameter is specified, the KM-488-DD returns
control to the application program immediately without waiting for comple-
tion of the transfer. The KM-488-DD will wait for the first byte to check for
time-out (Unless TIME OUT = 0) before continuing. DMA CONTINUE
execution concludes when the KM-488-DD completes its transfer.

If the DMA AUTOINITIALIZE (See the DMA command description.) option
is used, the DMA transfer will continue until a STOP command is issued.

None

1. AllDMA AUTOINITIALIZE transfers must occur entirely within a
single DMA 64 KByte page. See the notes regarding DMA pages pro-
vided in Chapter 3.

2. If the KM-488-DD is the System Controller, it will automatically assert
REN.

3.  addr can only be specified if the KM-488-DD is the Active Controller.

This syntax would send 512 characters (&H200) from memory location
&H10000 to device 21 using DMA.

CUTPUT 21 #&H200 BUFFER &H1000:0 DMA
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PASS CONTROL
Purpose Designates another controller to be the Active Controller. The KM-488-DD
Syniax PASS CONTROL addr

Parameters  addr specifies the GPIB BUS device address. addr is a primary address (00
- 30) with an optional secondary address (00 - 31), each of which must be
specified as two digits, i.e. 05, 10, 0901, etc.

Returns None

Programming If the KM-488-DD which is relinquishing its position as the Active Controller
Notes is also a System Controller, it retains its status as System Controller.

Example This example will pass control to device 19.

PASS CONTROL 19
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PPOLL

Purpose Initiates a Parallel Poll. The KM-488-DD must be an Active Controller.

= NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.
Syntax PPOLL

Paramelers None.

Returns An integer in the range 0 to 255 decimal that indicates the Data Lines which
have been asserted (DIO1-DIOS8).

Programming None.
Notes

Example This would initiate a parallel poll.

PPOLL
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PPOLL CONFIG

Purpose

Syntax

Allermnote
Syntax

Parameters

Configures the Parallel Poll response of a GPIB bus device. The KM-488-DD
must be an Active Controller,

NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.

PPOLL CONFIG addr;response

PPC addr, response

addr specifies the GPIB BUS device address of the device whose parallel
poll response byte is to be configured. addr is a primary address (00 - 30)
with an optional secondary address (00 - 31), each of which must be specified
as two digits, i.e. 05, 10, 0901, etc.

; is an optional delimeter.

response is an integer which represents the desired Parallel Poll Response
Byte. This decimal integer is of the following format:

Parallel Poll Response Byte
Bit 7 6 5 4 3 2 1 0

0 1 1 0 S P2 P1 PO

Where:

S is the parallel poll response value (0 or 1) that the device uses to
respond to the parallel poll when service is required. This bit is
generally set to 1.

NOTE: This value must correspond to the setting of the GPIB
bus device’s ist bit. Refer to the Device’s documentation for
more information.

P2P1 PO is a 3-bit value which tells the device being configured which
data bit (DIO1 through DIO8) it should use as its parallel poll
response.
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PPOLL CONFIG (cont'd)

Returns None,

Programming None.
Notes

Example This would configure device 12 to assert (= 1) DIO4 when it is parallel polled
and needs service.

PPOLL CONFIG 12; &HOB
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PPOLL DISABLE

Purpose Disables the Parallel Poll response capability of the specified GPIB bus
device(s). The KM-488-DD must be an Active Controller.

Syntax PPOLL DISABLE addr

Altemate PPD addr

Syntax

Parameters  addxr specifies the GPIB BUS address of the device(s) which is to be parallel
poll disabled. Multiple addr parameters can be included. addr is a primary
address (00 - 30) with an optional secondary address (00 - 31), each of which
must be specified as two digits, i.e. 05, 10, 0901, etc.

Returns None

Programming None

Notes

Example This will disable the ability of devices 2 and 14 to respond to a parallel poll.

PPOLL DISABLE 2,614
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PPOLL UNCONFIG

Purpose Disables the Parallel Poll Response of all GPIB bus device. The KM-488-DD
must be an Active Controller,

Syniax PPOLL UNCONFIG

Altemate PPU

Syntax

Parameters None.
Returns None.

Programming None.

Notes

Example This will disable the ability of all devices to respond to a parallel poll
response.
PPU
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REMOTE

Purpose Forces the GPIB bus device(s) to the REMOTE mode (ignore the bus).

lﬁ' NOTE: The KM-488-DD must be a System Controller to execute this com-
mand.

Synjax REMOTE addr

Parameters  addr is an optional parameter which specifies the GPIB BUS device address
to be sent to REMOTE. Multiple devices can be specified. addr isa pri-
mary address (00 - 30) with an optional secondary address (00 - 31), each of
which must be specified as two digits, i.e. 05, 10, 0901, etc.

Returns None.

Programming 1. If addr is included, those devices will be addressed to listened and the

Notes GPIB REN line will be asserted. Once this has happened, they will go
to REMOTE. If no addr is specified, the GPIB REN line will be
asserted. The next time a device(s) is addressed to listen by the Active
controller, it will go to REMOTE.

2. ltis good programming practice to issue a Local Lockout to prevent the
devices from being returned to local mode.

Example This will force devices 5 and 6 to the remote state and address them to listen.

REMOTE 05,06
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REQUEST

Purpose
Syntax

Parameters

Returns

Programming
Notes

Example

Sets the Serial Poll Response of a KM-488-DD which is a Peripheral.
REQUEST,; response

; is an optional delimeter.

response is an INTEGER in the range 0 to 255 which represents the serial
poll response and the state of the SRQ (Service Request) bit. This serial poll

response byte is of the following format:

Serial Poll Response Byte
Bit 7 6 5 4 3 2 1 0

DIO8 |RSV |DIOs |DIO5 |DIO4 [DIO3 |Di02 |DIO1

Where:

DI01-8 Bits 1 through 8 of this device’s Serial Poll Response Byte
(correspond to data lines DIO1-DIOS).

RSV If this bit is 1, the SRQ (Service Request) line will be asserted to
request servicing. Otherwise, SRQ will not be asserted.

None.

1. When the KM-488-DD is serial polled by the Active Controller, the SRQ
bit will be automatically cleared and SRQ unasserted (assuming they
were set).

2. Use the STATUS or SPOLL command to check if the Peripheral has
been serial polled (check the status of the SRQ bit).

This will generate an SRQ and set DIO1 and DIO2 in the Serial Poll Response
Byte.

REQUEST : 64 + 1 + 2
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RESET
Purpose Performs a "warm' reset of the KM-488-DD and the GPIB bus.
Syntax RESET

Parameters None.
Relurns None.

Programming This command is the equivalent of issuing the following commands:
Notes

s STOP ¢+ ERRORON

¢ DISARM ¢« FILLNULL

* CONFIG ¢ LOCAL

s ABORT ¢ REQUEST 0 (If Peripheral)

* BUFFER INCREMENT ¢ Clear CHANGE, TRIGGER, and
* DMA SINGLE CLEARSTATUS

+ TIMEQUT 10
Tt also clears all error conditions.

2. If the KM-488-DD is the System Controller, it will assert the GPIB IFC
(Interface Clear) line for at least 200 psecs.

Example This will clear all error conditions.

RESET
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RESUME

Purpose Initiates data transfers between two non-Active Controller GPIB devices, by
unasserting the ATN line. The KM-488-DD must be an Active Controller in

Syntax RESUME

Parametlers None.
Returns None.

Programming This command is normally called after a SEND command has addressed a
Notes talker and a listener.

Example This will unassert the ATN line.

RESUME
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SEND

Purpose
Syntax

Parameters

Sends GPIB commands and data from a string.

SEND; subcommand

subcommand can be any one of the following: CMD, UNT, MTA, MLA,
TALK, LISTEN, DATA, and EOIL. Multiple subcommands may be specified;
however, the length of the entire SEND command string cannot exceed 255
characters. The subcommands are as follows:

CMD - Sends information with the ATN line asserted. This indicates to
the bus devices that the characters are to be interpreted as GPIB bus
commands. The command may be sent as either a quoted string (e.g.,

" COMMAND' ) or as a numeric equivalent of an individual ASCII char-
acter (e.g., 13 decimal or 8HOD hex for a Carriage Return). Hex values
must be preceded by &H. Multiple quoted strings or ASCII values
bytes may be sent if they are separated by commas (e.g., SEND CMD
67,79,77,77,65,78, 68).

An EOI cannot be sent with this subcommand, because an EQI with
ATN asserted would initiate a Parallel Poll.

UNT - Untalks all devices by sending a GPIB UNTALK command with
ATN asserted.

UNL - Unlistens all devices by sending the GPIB UNLISTEN command
with ATN asserted.

MTA - Designates the KM-488-DD to address itself to talk by sending
the GPIB MTA (My Talk Address) command with the ATN line
asserted.

MLA - Designates the KM-488-DD to address itself to listen by sending
the GPIB MLA (My Listen Address) command with the ATN line
asserted.
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SEND (cont'd)

TALK addr - Addresses another GPIB device or KM-488-DD to talk
by sending a GPIB TAG (Talk Address Group) command with the ATN
line asserted. addr is an integer representing the GPIB BUS device

address of the device to talk. This integer ranges from 00 to 30 decimal.

LISTEN addr - Addresses another GPIB device(s) or KM-488-DDX(’s)
to listen by sending a GPIB LAG (Listen Address Group} command
with ATN asserted. addr is an integer representing the GPIB BUS
device address of the device(s) to talk. This integer ranges from 00 to
30 decimal. Multiple listeners can be specified. If addr is not specified,
all other devices on the GPIB BUS will be designated listeners.

DATA - Sends information with the ATN line unasserted. This indi-
cates to the bus devices that the characters are to be interpreted as data.
This is the technique which is to be used to send device-dependent
commands. (See the IEEE-4888 Tutorial in Appendix C for more infor-
mation.) The data may be sent as either a quoted string (i.e., “DATA’)
or as a numeric equivalent of an individual ASCII character (i.e., 13
decimal or 8HOD hex for a Carriage Return). Hex values must be prec-
eded by &H. Multiple quoted strings or ASCII values bytes may be
sent if they are separated by commas (e.g., SEND DATA

68, 65, 84, 65).

This sub-command is useful when you are sending commands which
are unique to your interface.

EOI - Sends information with the ATN line unasserted. EOI will be
asserted when the last character is transmitted. This information is
interpreted as GPIB bus data and may be sent as either a quoted string
(e.g., ' Xyz') or as a numeric equivalent of an individual ASCII charac-
ter (e.g., 13 decimal or &§HOD hex for a Carriage Return). Hex values
must be preceded by &H. Multiple quoted strings or ASCII values
bytes may be sent if they are separated by commas (e.g., SEND EOI
120,121,122).

Returns None.
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SEND (cont'd)
Programming 1.
Notes
2.
3.
4,
5.

The maximum length of the SEND command, including any subcom-
mands, is 255 characters. To SEND large amounts of data, use multiple
SEND commands.

SEND should only be used when a non-conforming device requires a
special command sequence or a2 non-standard GPIB command. Do not
use the SEND command unless you are extremely familiar with GPIB.

SEND would typically be used to address a device to talk and a second
device to listen (such as a scope sending its display to a plotter) so that
data passes between the devices without passing through the KM-
488-DD . In this case, a RESUME command must follow.

If a DATA subcommand is not included in the SEND string, be sure to
call RESUME immediately after SEND. This is necessary because the
ATN line must be dropped so that the transfer will proceed.

The KM-488-DD must be the Active Controller to send commands.
Any KM-488-DD can send data.

Example This will address the KM-488-DD to talk, unlisten all devices, and send the
bytes representing HI to device 19.

SEND MTA UNL LISTEN 19 DATA 'HI'

This will cause a device at address 5 to send data to a device at address 10. It
must be followed by a RESUME command.

SEND UNL TALK 05 LISTEN 10
RESUME

549



The Flle 1/O Commands KM-488-DD Programming Guide

SPOLL

Purpose
Syntax

Parameters

Returns

Initiates an Serial Poll.

SPOLL addr

addr is the GPIB bus address of the device to be Serial Polled. This parame-
ter can only be included if the KM-488-DD is the Active Controller. addr is
a primary address (00 - 30) with an optional secondary address (00 - 31), each
of which must be specified as two digits, i.e. 05, 10, 0901, etc.

fied, an mteger in the range 0 to 255 w1Il be returned to response The
definition of this integer varies from device to device; however, Bit 6 is
always used to indicate whether the device is in need of service. Consult the
manufacturer’s operator’s manual for more information.

If the KM-488-DD js an Active Controller and the parameter addr is not
specified, the KM-488-DD will read its internal SRQ status bit. This means
that response will contain an integer either of value 0 or 64 decimal. If
responsa is 64, a device is asserting SRQ.

ipheral, it will return an integer in the range 0 to
255. Thls mteger represents the contents of the KM-488-DD'’s serial poll
mode register and can be interpreted according to the format of the serial
poll response byte, as shown below. If bit DIO7 (decimal value 64) is
asserted, it signifies that the KM-488-DD has not been serial polled since issu-
ing the last REQUEST. This is the way a peripheral can know when the con-
troller has recognized its request for service.

Serial Poll Response Byte
Bit 7 6 5 4 3 2 1 0

DIO8 |PEND |[DIO6 ([DIO5 |DIO4 |DIO3 |DIO2 |DIOA

Where:

DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte (corre-
spond to data lines DIO1-DIO8).

PEND If this bit is 1, the SRQ (Service Request) line will be asserted to

request servicing. Otherwise, SRQ will not be asserted.
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SPOLL (cont'd)

Programming 1.  The internal SRQ bit status will not be reset if SRQ is unasserted for
Notes any reason other than an ABORT, RESET, or SPOLL.

2.  Ifan Active Controller conducts a serial poll (with or without an
address), the internal serial poll bit as indicated by Bit 6 of the Serial
Poll byte or S1 from the STATUS command will be cleared. So that a
subsequent SPOLL or STATUS will not reveal an SRQ until a new SRQ
is received.

3.  If two devices are simultaneously asserting SRQ, serial polling one of

the devices will cause that device to relinquish SRQ, but the presence of
the second device’s SRQ will cause a new SRQ to be detected.

Example This serial polls device 22.

SPOLL 22
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STATUS

Purpose Returns a character string describing the current operating state of the KM-
488-DD.

Syntax STATUS

Parameters None.

Returns A character string describing the current operating state. The string is of the
format shown in Table 5-2.

Table 5-2. Status String

Starting # of Cols. Name and Description
Col

1 1 Operating Mode - Tells if the KM-488-DD is acting as an Active
Contraller or Peripheral. Can be C or P whetre:

C = The KM-488-DD is an Active Controller
P = The KM-488-DD is a Peripheral

3 2 Bus Address - Gives the IEEE-488 Bus Address of the KM-488-DD.
This is a two-digit decimal integer ranging from 00 to 30,
6 2 Addressed State Change - Indicates if the device has changed

addressed state, L.e., if it has cycled between the Taiker, Listener, or
Active Controller states. This is reset whenever a STATUS is read,
This can be one of the following;

GO = There has not been a change in the addressed status.

G1 = There has been a change in the addressed status.

9 1 Current Addressed State - Indicates if the KM-488-DD is currently
acting as a Talker or Listener, or is Idle. Canbe T, L, or [, where:

T = The KM-488-DD is a Talker
L = The KM-488-DD is a Listener
1 = The KM-488-DD is Idle

1n 2 Service Request - Represents the current internal SRQ status where:

80 = SRQ not asserted
81 = SRQ asserted

If the KM-488-DD) is in the Active Controller mode, the internal SRQ
state initially reflects the state of the GPIB bus SRQ. Conducting an
SPOLL can clear this bit even though the SRQ line is still asserted.
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The Fitle 1/C Commands

Table 5-2. Status String

Starting
Col

# of Cols.

Name and Description

14

18

21

24

27

45

If the KM-488-DD is acting as a Peripheral, the internal SRQ state is set
by using the REQUEST command. It is cleared by a serial poll from
the Active Controller.

Error Code - Indicates whether or not an error has occurred. The
three characters consist of the letter 'E’ followed by a two digit error
code. ( A list of these error codes is provided in Appendix G) An

error code of () indicates no error has occurred.

Triggered State - Indicates if a Peripheral KM-488-DID has received a
GPIB trigger command. This is not updated during DMA CON-
TINUE transfers. Triggered State values are:

T0 = No trigger command has been received.
T1 = A trigger command has been received.

Cleared - Indicates if a Peripheral KM-488-1DID has received a GPIB
Clear command. This is not updated during DMA CONTINUE
transfers. Cleared values are:

C0 = No Clear command has been received.
C1 = A Clear command has been received.

Transfer Status - Indicates if a data transfer is in progress. Values
which may appear are:

PO = No transfer
P1 = DMA CONTINUE Transfer occurring
P2 = DMA AUTOINITIALIZE Transfer occurring

- Contains the Error Message Text associated with
the glven error code (EXX). These error messages are listed in
Appendix G.

Programming If the KM-488-DD is the Active Controller, the Service Request line may be
cleared (i.e., SO) as a result of a SPOLL, even when the SRQ line is still
asserted. See the discussion in SPOLL.

Notes

Example

This retrieves the status string,

STATUS
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STOP
Purpose Stops a DMA CONTINUE transfer.
Syntax STOP

Parameters None.
Returns None.

Programming 1.  If the DMA CONTINUE transfer has been completed, a STOP com-
Notes mand will have no effect.

2.  Use the BUFFERED command to determine the actual humber of char-
acters which were transferred before the STOP command took effect.

Example This will stop a DMA CONTINUE transfer.

STOP
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TERM

Purpose
Syntax

Parameters

Defines the GPIB bus terminator(s) to be used in ENTER and OQUTPUT calls.

TERM [dir terml term2 EOI] [NONE]

dir is an optional parameter which represents the GPIB BUS terminator to
be programmed, where:

IN = the INPUT GPIB BUS terminator sequence.
OUT = the OUTPUT GPIB BUS terminator sequence.

If this parameter is omitted, both the input and output GPIB BUS terminators
will be set as specified. See Chapter 3 for more information regarding the
use of GPIB BUS terminators.

terml is an optional parameter which represents the first GPIB bus termina-
tor byte to be used. This terminator byte can be represented as any of the
following:

$char where char is an integer representing the hex or decimal
equivalent of the terminator’s ASCII representation. (See
Appendix B for ASCII Equivalents.) char must be prec-
eded by a dollar sign ($). Hexadecimal values must also
be preceded by &H. For example, $84 represents the
letter "T" as does $&H54.

CR This represents the Carriage Return character (13 decimal,
0D hex).

LF This represents the Line Feed character (10 decimal, 0A
hex).

‘X where X represents a printable ASCII character. The

character must be preceded by an apostrophe (’), for
example: / B represents the character B.

term2 is an optional parameter which represents the second GPIB bus input

terminator byte (in a two-byte terminator) to be sent. This parameter is
represented in the same manner as the terml parameter.
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TERM (cont'd)

EOI (End or Identify} is an optional GPIB BUS terminator which indicates
that the EQI line will be asserted when the last character is transferred (OUT-
PUT). Data will continue to be read/transmitted until this terminator is
detected (ENTER). Use of the EOI terminator is further described in Chapter
4. See also Programming Note 3 below.

Returns None

Programming 1.  The terminators set by the TERM command will change the default set-
Notes tings for the GPIB terminators made during software installation.

2, The termination characters can also be modified by CONFIG.

3.  EOlis used differently in input operations than output. During an
ENTER, EOI indicates that input will be terminated upon detection of
the EOI bus signal; whereas during an OUTPUT it indicates that EOI
bus signal will be asserted during transfer of the last byte.

4. The terminator character(s), if specified, is appended to a message in
KOUTPUT and checked for in KENTER.

Example This sets the input bus terminator to Horizontal Tab with no EOI detection.

TERM IN $09
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TIME OUT

Purpose
Syntax

Parameters

Relurns

Programming
Notes

Example

Defines a timeout period.

TIME QOUT n.nn

n. nn is the number of seconds to allow before a time-out. This number
must fall within the range 0.00 to 65535.99 seconds. Timeout intervals must
be specified two decimal places. Any timeout below 1.00 must include a 0,
e.g. 0.61.

NOTE: Even though you can specify the timeout period to the nearest
1/100 second, the actual interval is always a multiple of 55 milliseconds due
to computer limitations. Thus, there is an uncertainty of 55 msec in the
actual time out interval. Time out intervals from 0.01 to 0.11 seconds are
rounded to 0.11 seconds. Larger intervals are rounded to the nearest
multiple of 55 msec.

None

1. If no timeout period is specified, the default of 10 seconds will be used.

2. Tosuppress Timeout checking, setn.nn to 0.

3.  Ifa DMA CONTINUE transfer is in progress, the KM-488-DD will
check for timeouts only for the first byte that is transmitted/received.
During other types of transfers, the KM-488-DD will check for a time-
out between transmission of bytes.

You must be certain to check that a DMA CONTINUE transfer has
been completed using the BUFFERED command.

This will disable timeout checking.
TIME OUT 0

This will set the timeout to 5 seconds.

TIME OUT 5
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TRIGGER

Purpose

Syntax

Parameters

Retumns

Programming
Notes

Example

Triggers the specified device(s). The KM-488-DD must be an Active
Controller,

TRIGGER addr

addr is an optional parameter which represents the GPIB bus address of the
device to be triggered. Multiple devices may be specified. If addx is not
specified, then the Active Controller must have previously listened the devi-
ce(s) to be triggered. addr is a primary address (00 - 30) with an optional
secondary address (00 - 31), each of which must be specified as two digits, i.e.
05, 10, 0901, etc.

None.

None,

This will issue a Group Execute Trigger (GET) to device 4.

TRIGGER 04
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WAIT

Purpose Forces the KM-488-DD driver to wait until a DMA CONTINUE transfer has
been completed before returning control to the application program.

Syntax WAIT

Parameters  None.

Returns None.

Programming 1.  The WAIT command is particularly useful in situations where an

Notes ENTER BUFFER DMA CONTINUE or OUTPUT BUFFER DMA CON-
TINUE specifies a terminator. (Remember that the DMA CONTINUE
function allows your application program to do some processing while
DMA is finishing in the background.)

2. Time out checking, if enabled, is performed while WAITing,

3. This is an explicit wait. The following commands perform an

implicit wait:

¢  ABORT ¢ PPOLL DISABLE

¢« CLEAR + PPOLL UNCONFIG
¢+ ENTER « REMOTE

+ LOCAL e REQUEST

¢ LOCAL LOCKOUT ¢ RESUME

¢« OQOUTPUT e SEND

* PASS5 CONTROL * SPOLL

e PPOLL + TRIGGER

e PPOLL CONFIG

Example This will force the KM-488-DD to wait fora DMA CONTINUE transfer to
complete before it returns control to the application program.

WAIT
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CHAPTER 6
INTRODUCTION TO PROGRAMMING VIA THE CALL INTERFACE

Chapters 7, 8, 9, 10, and 11 contain language-specific information and a detailed description
of all of the KM-488-DD calls. The calls are listed in alphabetical order. Each of the above
listed chapters describes the use of the call within one of the supported languages: BASICA,
QuickBASIC, Microsoft PASCAL, or TURBO PASCAL. This chapter provides an overview
of the call interface and an introduction to the more common commands.

6.1 ACCESSING THE CALL INTERFACE

Once the KM-488-DD driver is installed, CALLs can be issued from a program to access the
driver capabilities. (A list of all of the available calls can be found in the rear of this man-
ual.) With the exception of KDIAGOFF, all of the calls have two or more arguments. The
details of passing arguments are language-dependent and are discussed in the following
chapters.

All calls contain an input parameter board_nr and a returned value err_code.
board_nr is an integer 0-3 which selects the particular KM-488-DD that the command
affects and err_code is an integer which returns an error code after the call. You should
perform an error r check after each call. No error corresponds to 0. Refer to appendix G for a
listing of error numbers and their corresponding codes.

All data is transferred directly between the program data area and the driver; thus the
address of the program data structure where the data is to be found or sent is passed as a
parameter.

All calls such as KSTATUS, KENTER, or KOUTPUT which require a GPIB bus device(s) to
be addressed contain an address argument mygads. Address structures can contain from 1
to 15 devices or can specify no address where appropriate.

The calls KENTER and KOUTPUT contain an argument term_1ist which specifies the
GPIB terminators to be used.

In addition, there are some miscellaneous arguments (usually integers) which specify the
number of bytes to be transferred, a mode of operation, or a switch.

6-1



Intfroduction to Programming via the KM-488-DD Programming Guide
Call Interface

KRESET

When starting a program, it is a good idea to reset the driver by calling KRESET. This
returns the driver to its default conditions. 1f the KM-488-DD is also the System Controller,
the GPIB IFC line will be asserted for 500 psecs.

6.2 GPIB TERMINATORS

Data is sent from the application programs to GPIB bus devices and data is returned to
application program from GPIB bus devices. The GPIB BUS Terminators are used to delimit
data transmitted between the KM-488-DD driver and the GPIB Bus. There are two types of
GPIB BUS Terminators: Input and Output.

The GPIB BUS Qutput Terminator sequence delimits the data transferred from the KM-
488-DD driver to the GPIB bus. These terminator sequences can be comprised of one or two
ASCII characters and may include an asserted GPIB EOI signal. Any combination of ASCII
characters and EOI may be selected, including EOlI alone. If only EOl is used to signal the
end of an output data transmission, the EOI signal will be asserted when the last character
in the sequence is transmitted. Otherwise, the terminator sequence character(s) is appended
to the data characters, and EOI, if used, is asserted on the last character sent.

The GPIB BUS Input Terminator sequence marks the end of data transferred from the
GPIB bus to the KM-488-DD driver. This terminator sequence can be comprised of one or
two ASCII characters and may include detection of an EOI signal. Any combination of
ASCII characters and EOI may be selected, including EQOI alone.

If only EOI is chosen to signal the end of input data, then all the characters received from the
bus device, including the one on which EOI was asserted will be returned to the application
program.

In KENTER calls, if only ASCII terminator characters are used, then all the characters
including the terminator characters will be returned:. However, if ASCII characters are

selected in combination with EQ] and EOI is received and the complete ASCII terminator

sequence has not been received, all of the received characters are returned to the program.

Because it is sometimes convenient to send data in two "pieces” without terminators
between the pieces and because different GPIB devices require different GPIB terminators,
there will be cases where it will be necessary to change the GPIB terminators within a pro-
gram.
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The KOUTPUT call allows the same data to be sent to multiple GPIB devices. Because
KOUTPUT can only specify one set of terminators, care must be taken that all of the listen-

ing devices will respond to the terminators used. For other routines, you can modify the
GPIB terminator defaults using the KTERM call.

KTERM

This call is used to change the default terminators when transferring data between the KM-
488-DD driver and a GPIB bus device.

6.3 KCONFIG

This routine re-configures the operating parameters of the KM-488-DD. These include:

. GPIB Bus Terminators . GP1IB Bus Address
. Named Devices . EQL Terminators

6.4 CLEAR DEVICES

Devices can be returned to their power-up initial state (ranges and functions) by calling
KCLEAR. If the KCLEAR contains an address structure with addresses, then only those
devices are cleared (via the GPIB Selected Device Clear command). If the no address struc-
ture is selected, then all GPIB bus devices are cleared via the universal Device Clear.

6.5 TRANSMITTING DATA

Data is sent from the program to the GPIB bus by using the KOUTPUT (or in BASI-
CA/Quick BASIC KOUTPUTSTR and KOUTPUTBUFF). An address structure with ne
addresses can be used if the appropriate GPIB devices are addressed; otherwise an address
structure containing the address(es) of the device(s) to receive the data is used. In the latter
case, the receiving devices are addressed to listen and the KM-488-DD is addressed to talk.

A terminator structure is also a required argument and can either specify the existing driver
GPIB output terminators be used or override those terminators for the one call.

6.6 RECEIVING DATA

Data is received by the program from the GPIB bus by using the KENTER (or KENTER-
BUFF or KENTERSTR in BASICA or QuickBASIC). An address structure with no addresses
can be used, if the appropriate GPIB devices are addressed. Otherwise, an address structure
containing the address of the device to send the data is used. In the latter case, the sending
device is addressed to talk and the KM-488-DD is addressed to listen.
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A terminator structure is also a required argument and can either specify the existing driver
GPIB input terminators be used or override those terminators for the one call.

6.7 KIO

A timeout check is available to insure that the calls KENTER, KOUTPUT, KSEND, and
KSPOLL, which perform handshake data transfers on the GPIB bus, complete their data
transfer within a limited amount of time. This prevents the application program and/or
GPIB bus from hanging because a device was turned off or failed to function. The timeout
can be set in CONFIG.DAT or modified by the KTO call.

The timeout can be disabled by sending 0 for the timeout value; but this is not recom-
mended. The timeout should be long enough so that a data transfer can complete. This will
depend on the speed of the GPIB device and the amount of data to be transferred. In
normal buffered or DMA without CONTINUE transfers, this includes all the characters
transferred. Ina DMA with CONTINUE transfer, the driver only monitors the first charac-
ter transferred so the timeout applies to only that character. After the first character, the
transfer occurs automatically while the application program performs other tasks. At some
point, the application program will want to verify that the transfer is complete by calling
KWAITC. When KWAITC is issued, the timeout function will start. Alternatively, the
KBUFD call can be used for verifying the completion of a transfer.

6.8 KBUFD

The KBUFD call can be used to determine the number of characters transferred in the last
buffered transfer. This is particularly useful where a DMA CONTINUE transfer has been
initiated and the application program has worked on other tasks. By calling KBUFD, the
application program can determine the number of byte transferred thus far. If the number
of transferred characters equals the expected number to be transferred, the application pro-
gram knows the transfer is complete. Otherwise, the application program can check back
later or issue KWAITC and wait for the completion of a timeout.

6.9 KIRIGGER

GPIB devices can be triggered by a GPIB command to perform some function such as to
make a measurement. KTRIGGER is used to trigger the GPIB devices specified by address
argument.

6.10 KSTATUS AND KSPOLL

Many GPIB bus devices have a status register which can be read by the controller by means
of a serial poll mechanism. To eliminate the need for the controller to serial poll a device
when no change of status has occurred, many devices can assert an SRQ (Service Request)

64
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line on a status change. In this way, the controller can be performing other tasks while
devices do not need attention and furthermore, some instruments do not take kindly to
being queried while they are in the middle of something. Because all bus devices share the
same SRQ line, the controller may have to poll several devices before it arrives at the one
requesting service.
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e a measurement and assert SRQ
when the measurement is complete. An application program can determine when an SRQ
is present by looking at the driver status by means of the KSTATUS call. The status string
returned by KSTATUS is described in the KSTATUS call description. When the status
reveals the presence of an SRQ, a serial poll can be conducted by the KSPOLL call which
returns a status byte from the device polled. If the spoll byte indicates that DIO7 of the
GPIB bus is asserted, then the device is asserting SRQ. The act of serial polling a device
asserting SRQ causes the SRQ of the device to be cleared.

é.11 LIGHTPEN INTERRUPTS

The KM-488-DD board can be configured to generate hardware interrupts on receipt of an
SRQ. The KM-488-DD driver does not support hardware interrupts; but does implement
the lightpen "pseudo” interrupt.

To employ the lightpen interrupt, the driver must be configured to accept interrupt at load

time via the CONFIG.DAT file. Then, the driver will periodically check for the SRQ and set
a flag that is normally set when a lightpen is activated if the presence of an SRQ is detected.
The application program must then check for the presence of the lightpen interrupt.

In BASIC and QuickBASIC, if the PEN ON command is issued the lightpen interrupt will be
checked at the completion of each BASIC command. (A FOR loop is considered a single
command so detection does not take place within a FOR loop.) If an interrupt is detected,
the program can jump to a routine which services the interrupt and then return to the main
routine. In other languages, it is necessary to decide your own strategy for checking the
lightpen interrupt. (See IEEEIO.C for an example of testing the lightpen from C.)

6.12 KPPOLL and KPPC

A few GPIB devices support a parallel poll mode of operation. A device which supports
parallel polling can be configured to assert one particular GPIB data line, when the control-
ler conducts the parallel poll. Many times devices can be configured remotely over the GPIB
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bus by using the KPPC call. If different devices assert different data lines, the controller can
rapidly determine which device needs service by issuing a parallel poll and then interpret-
ing the result.

Many times the device’s parallel response is asserted when the device asserts SRQ. In most
cases, the controller will generally perform a serial poll of the device(s) which a parallel poll
has revealed needed service. This is to obtain more complete status information and to
cause the device to unassert its SRQ and parallel responses.

A parallel poll is conducted by the KPPOLL call.

6.13 KREQUEST

The KM-488-DD can function in the non-controller or peripheral mode. In this mode, the
KM-488-DD can set its serial poll response which can be read by an Active Controller. The
seventh bit, when set, is reserved to generate an SRQ when desired. The significance of the
other bits is user-defined. The KREQUEST call can be used to write the status byte. A
KSPOLL call with an address argument specifying no address can be used to determine if
the SRQ has been serviced. If the value returned is 64, then the SR is still pending, if 0 then
SRQ has been serviced by the controller and the KM-488-DD has automatically stopped
asserting the SRQ.
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CHAPTER 7
USING THE CALL INTERFACE IN BASICA

BASICA uses the CALL statement to access GPIB language extension for BASICA from
within a user program. Before any CALL statement can be executed, these things must
occur:

¢  Thelocation of the routines (offset addresses) must be specified
(see HEADER.BAS)

¢ The parameters used by the routine must be declared
*  The interface module (KM488BAS.BIN) must be loaded

The offset address of each KM-488-DD Routine must be identified so that BASIC knows
how many bytes from the start of the (BLOADed) KM488BAS.BIN file to jump to execute the
called routine. Each KM-488-DD interface routine must be assigned a variable which is set
to the offset for that routine. The offsets of the routines in KM488BAS.BIN are not user-
selectable. They have been defined for you in the file HEADER.BAS. For example, the offset
for the KABORT routine is always zero; therefore you must include the line KABORT = 0
before calling KABORT.

Note that any name can be used for these routines, as long as the alternate name matches
the offset of the desired function. For example, if we define KABT = 0 and KABORT = 0
within a program, the statements CALL KABT and CALL KABORT will physically execute
the same function.

Each KM-488-DD Interface Routine requires certain parameters to be provided. These
paramelers are always integer or string variables. They must be defined prior to executing
the CALL statement. The variable names must be enclosed within parentheses and follow
the function name within the CALL statement, for example:

BOARDNRY = 0 : ERRORFLAGY = 0
CALL KABORT (BOARDNRY%, ERRORFLAGY%)



Using the Call Interface in BASICA KM-488-DD Programming Guide

These call parameters are used to pass values into and out of the KM-488-DD driver. When
passing values into a call routine, you must equate a named variable of the appropriate type
with the desired value, and subsequently pass that variable name into the call.

The example below shows the proper way to initiate a CALL statement sequence. In this
example, the variable names BOARD% and ERRFLAG% have been used to pass the values 0,0
into the KABORT routine. Note that any legal BASICA name can be assigned to these vari-
ables. However, they must be the correct data type and value, and must be passed into a
callable routines in the same order as shown in the routine descriptions.

xx BLOAD "KM488DAS.BIN", O
xx KABCRT=(0:BOARD%=0:ERRFLAG%=0

"Gives offset of KABORT routine & variable definitions
xx CALL KABORT (BOARD%, ERRFLAG%) ‘uses call statement

Software A number of KM-488-DD configuration parameters are set via the

Configuration CONFIG program. (See Chapter 2.) Some of these can be modified within
a program (i.e., at runtime). The defaults for these are listed in Table 7-1.
There are other defaults you may have to re-program if you are using File
I/O Commands in the same program as the call interface routines.
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Programming
Notes

Table 7-1. Default KM-488-DD Operating Parameters

Parameter Default

Device Timeout 10.0 seconds

GPIB Bus Input Terminator CR LF with no EQI detection
GPIB Bus Output Terminator CR LF with no EOl assertion
EOL Terminators CRLF

The KCONFIG call can be used to reset the GPIB input and output bus
terminators.

The KTERM call can be used to change the default GPIB bus terminators
settings.

The KTO call can be used to change the default device timeout value.

1.  In BASICA, only variables may be passed into and out of functions.
Values are not allowed as CALL arguments.

2. You must also be sure to include all of the parameters for the Call
Interface Routine. The parameters must be the same data type and
appeatr in the same order as those given. You can, however, change
their names. BASICA has no means for checking that the exact
number of parameters are given or that the parameters of the
appropriate type. If an incorrect number or type of parameters are
specified, your program may crash.

3. Strings are limited to the BASICA maximum of 256 characters.

4.  Allintegers are treated by the KM-488-DD routines as unsigned val-
ues (0 to 65535). However, BASICA treats them as signed magni-
tudes (-32768 to +32767). When you need to express a value which
is greater than or equal to 32768, you will need to express it in one
of two ways:

* Convert it to a hexadecimal value. Be sure to prefix these val-
ues with &§H when equating them to a variable name. Legal hexade-
cimal values range from O to &HFFFF and can be used to represent
values from 0 to 65535.

¢ Use unsigned values from 0 to 32767 as is, but for values of
32768 to 65535 subtract 65536.
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5.  The file HEADER.BAS has been provided to assist you with defin-
ing CALL routine offsets. This is a BASICA source file which pre-
defines the offsets. It can be modified to suit your needs.

6. Do not name your variables with the same name as any of the KM-
488-DD routines.
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7.1 DESCRIPTION FORMALT.

The routines are described according to the following criteria.

Purpose

Offset

Syntax

Parameters

Returns

This section provides a "one-line" description of the routine. A more detailed
general description of each routine is provided in Chapter 3.

This section gives the BASICA offset for each routine.

This section gives the syntax for each routine. The provided syntax assumnes
that the input parameters are passed in as variables.

This section describes the input parameters. In some instances, an array of
multiple parameters may be specified (for example, multiple device
addresses).

MYGADS (N*2) is used in many calls. This is an array of n (1 to 15) pairs of
GPIB addresses which are required by the call. A GPIB address pair consists
of two integers. The first is the primary address of a device. The second is
the secondary address. If the first is set to -1, the device is assumed to not
exist. If no address is provided, it is assumed that the bus is already
addressed. When the KM-488-DD driver encounters a primary address =-1,
it assumes that there are no more addresses in mygads.

An example of a structure with two devices is:

DIM MYGADS%(5) + 2#3 -1

MYGADS%(0) = 3 ¢ first device - pri addr
MYGADSS (1) = -1 ’ first device -~ no sec addr
MYGADS%(2) = 15 ’ second device - pri addr 15
MYGADS%(3) = 2 ’ second device - sec¢ addr 2
MYGADS%(4) = -1 ’ third device doesn’t exist

If the KM-488-DD is a Peripheral (in which case the call will not require a
GPIB bus address), you will want to use the following MYGADS array:

MYGADS% (0) = -1 : MYGADS%(l) = -1 : MYGADS%(2) = -1

This section describes any values which are returned by the routine.
ERRCODE% - All calls except KUNPACK, KPACK, KSWAP, KDIAGON and
KDIAGOFF return an integer error code which will be 0 if no error was

detected. Itis good practice to check ERRCODE% after each call and provide
a routine to handle errors if they arise.
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Programming This section lists any special programming considerations for the routine.
Notes

Example This section gives a programming example using the routine. Note that all of
the examples given, assume that the offsets have been set. {The HEAD-
ER.BAS file which defines the BASICA call routine offsets definitively has
been included in the first section of the program.)
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KABORT

Purpose

Offset

Syntax

Parameters

Returns

Programming

Notes

Example

This routine allows the KM-488-DD to take control of the GPIB bus by
forcing all other devices on the bus to the idle state. The KM-488-DD must be

the Active Controller.
0

XX BOARDNRY =
XX ERRCCDE% =
XX CALL KABORT (BOARDNR%, ERRCODE%)

BOARDNRSY is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ERRCODE% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

If the KM-488-DD is both the Active and System Controller, KABORT asserts
the IFC line to retain control of the bus. Otherwise, the KM-488-DD will
assert the ATN line, and then untalk and unlisten all devices.

7790 BRDNUM% = 0 ' First GPIB Board

1572 '¥%%* Seiza Control of GPIB Bus *¥w»

1573 ¢

1575 CALL KABORT (BRDNUM%, ERRNUM%)

1580 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS%:STOP
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KARM

Purpose
Offset

Syntax

Parameters

Defines the conditions under which the lightpen status becomes true.

BOARDNRS%
ARMCODES
ERRCODES% =

CALL KARM(BOARDNR%, ERRCODE%, ARMCODE%)

gREE ©

BOARDNRS% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be
programmed.

ARMCODE% is a 16-bit integer describing on which conditions a light pen
interrupt may occur. The integer is of the format:

Blt 15-9 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC | PER | DET | SRQ | DEC | LA | TA | IDLE

Where:

ADSC Address Status Change. If this bit is set to 1, the lightpen status
will become true when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller). This encompasses all the conditions marked
with an asterisk (*) below.

cicr Controller in Charge. If this bit is set to 1, the lightpen status
will become true when the control is passed to the KM-488-DD
and it becomes the Active Controller.

PER* Peripheral. If this bit is set to 1, the lightpen status will become
true when the KM-488-DD passes control to another device and
becomes a Non-Active Controller.

DET Device Triggered. If this bit is set to 1, the lightpen status will

become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Trigger command.
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KARM (cont'd)

Returns

Programming
Notes

Using the Call Interface in BASICA

SRQ

DEC

LA*

TA*

IDLE*

Internal SRQ. If this bit is set to one, the lightpen status will
become true when the KM-488-DD's internal Service Request Bit
(SRQ) is set.

Device Cleared. If this bit is set to one, the lightpen status will
become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Clear command.

Listen Addressed. If this bit is set to one, the lightpen status
will become true when the KM-488-DD), acting as a Peripheral, is
addressed as a Listener and can accept data from the GPIB.

Talk Addressed. If this bit is set to one, the lightpen status will
become true when the KM-488-DD, acting as a Peripheral, is
addressed as a Talker and can output data to the GPIB.

Idle. If this bit is set to one, the lightpen status will become true
when the KM-488-DD, acting as a Peripheral, is unaddressed as
a Talker or a Listener.

NOTE: The conditions marked by an asterisk (*) will force the lightpen
status to true only when the KM-488-DIY's address status has changed. This
is indicated by the state of the Address Change Bit in the Status byte. See
the KSTATUS or KQUIKSTAT routine descriptions for more information.

ERRCODE# is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

The driver must be configured for lightpen emulation at load time via the
CONFIG.DAT "pipe" file, as the default for lightpen emulation is off.
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KARM (cont'd)

Example

KM-488-DD Programming Guide

770

1150
1160
1170
1180
1190
1195
1200
1210
1270
1271
1275
1280
1285
1290
1300

2000

3000

BRDNUM% = (0 ‘ First GPIB Board
! SET UP LIGHT PEN INTERRUPT

’

'Enable light pen interxrupt detection on SRQ

r

ON PEN GOSUB 2000

‘BASICA connection of subroutine to the light pen
PEN ON

‘BASICA command to turn on light pen interrupt
ARMCODE%=&H10

'KM-488-DD will signal light pen status hit on SRQ
ERRNUM = 0

CALL KARM(BRDNUM%, ERRNUM%, ARMCODES%)

IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUM%:STOP

!

other program operations

lightpen handler here

RESUME NEXT 'continue program
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KBUF

Purpose Selects in which direction the memory is to be addressed for both DMA and
non-DMA buffered transfers.

Offset 6

Syntax XX DIR% =
XX BOARDNR% =
XX ERRCODE% =
XX CALL KBUF (BOARDNR%, ERRCODE%, DIR%)

Parameters  BOARDNRSE is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

DIRS% selects the direction in which the buffer is to be read. If DIR% is equal
to 1, the buffer address will be incremented. If DIR% is equal to 0, the buffer
address will be decremented.

Returns ERRCODE® is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming If the buffer’s address is to be incremented during a bus I/O operation, be

Notes sure to use the lowest address in the designated buffer. Likewise, if it is to be
decremented, select the highest address.

Example 770 BRDNUM% = 0 ' First GPIB Board

780 DECRM% = 0 ! Decrement Memory Address On DMA
790 ERRNUM% = 0

1000 ’'Set Direction Of Memory Address Change With DMA
1010 CALL KBUF (BRDNUM%, ERRNUMS%, DECRM%)

1020 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS:STOP
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KBUFD

Purpose

Offset

Syntax

Parameters

Returns

Programming
Notes

Example

Returns the number of characters transferred in the last buffered transfer or,
in the case of DMA transfers, the current transfer.

9

XX BOARDNRY® =

XX ERRCODE% =

XX BCOUNTS =

XX CALL KBUFD (BOARDNRS, ERRCODE%, BCOUNT%)

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ERRCODES% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

BCOUNT#% represents the number of characters which were transferred dur-
ing the last buffered transaction. This will be an integer (16-bits) in the range
0 to 65,535.

1.  If the data was transferred in the DMA CONTINUE mode, KBUFD
returns the number of characters transferred thus far,

2. ltis useful to call this routine after a buffered KENTER has been per-
formed. This will help you to determine if the expected number of
characters has been received and/or the transfer has terminated as the
result of a detected terminator.

770 BRDNUM% ¢ ’ First GPIB Beoard

780 ERRNUM% 0

1000 ! %%% Raturn Number Of Bytes In Last GPIB BUS
1001 ! Data Transfer **»

1010 CALL KBUFD (BRDNUM%, ERRNUM%, XFER%)

1020 IF ERRNUM% THEN PRINT "IEEE Error ' ;ERRNUMS:STOP
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KCLEAR

Purpose

Offset

Synfax

Parometers

Returns

Programming
Notes

Example

The KM-488-DD must be an Active Controller. Resets device(s) to their
power-up parameters.

12

XX BOARDNR% =

XX ERRCODE% =

XX DIM MYGADS%() ‘for N address pairs

XX CALL KCLEAR (BOARDNR%, ERRCCODE%, MYGADS% (0))

BOARDNRSE is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

ERRCODE$% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. If MYGADS contains no addresses, then the universal GPIB DCL (De-
vice Clear) command is issued and all devices will be cleared.

2.  IfMYGADS contains addresses, then those devices specified will be lis-
tened and sent a GPIB SDC (Select Device Clear) Command.

770 BRDNUM% = (0 ' First GPIB Board
780 ERRNUM% = 0

600 DIM NOADR% (3)

620 NOADR%(0) = -1 ’ first primary address = NONE

1000 ’

1610 ’ With No Addresses Issue The Universal Device Clear
1620 CALL KCLEAR (BRDNUM%, ERRNUM%, NOADR% (0))

1630 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUM%:STOP
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KCONFIG

Purpose

Offset

Syntax

Parameters

Resets the KM-488-DD to its default operating parameters or to those
specified.

XX BOARDNRY =

XX ERRCODESY =

XX CFGSTRINGS =

XX STRINGLEN% =

XX CALL KCONFIG (BOARDNR%, ERRCODE%, CFGSTRINGS, STRING-
LEN%)

BOARDNR% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed. '

CFGSTRINGS is a user-defined string. This string can be comprised of any
of the following options:

/T [term term Sets the input and output GPIB bus terminators. You

EQOI} can select one or two GPIB bus terminators followed by
EOI or just EOL If you just specify /T, the GPIB bus
terminators will be set to none.

term is an optional parameter which represents a ter-
minator byte to be used. This terminator byte can be
represented as any of the following:

$char where char is an integer representing the
hex or decimal equivalent of the termina-
tor's ASCII representation. (See Appendix
B for ASCII Equivalents.) char must be
preceded by a dollar sign ().

Hexadecimal values must also be preceded
by &H. For example, $84 represents the let-
ter "T" as does $&H54.

CR This represents the Carriage Return charac-
ter (13 decimal, 0D hex).
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JTI [term term
EOI]

/TO [term term
ECI]

/B [term term]

Using the Call Interface in BASICA

LF This represents the Line Feed character (10
decimal, OA hex).
‘X where X represents a printable ASCII

character (32 to 254 decimal). The character
must be preceded by an apostrophe ('), for
example: ’ B represents the character B.

EOI (End or Identify) is an optional GPIB BUS termina-
tor. If included, the KM-488-DD will detect /assert the
GPIB bus EQI line. (This would indicate that the last
character has been sent.) Data will continue to be read
until this terminator, a valid terminator sequence, or
both are detected.

Sets the input GPIB bus terminators. You can select one
or two GPIB bus terminators followed by EOI or just
EOL If you just specify /TI, the input GPIB bus termi-
nator will be reset to none. term and EOI are described
above.

Sets the output GPIB bus terminators. You can select
one or two GPIB bus terminators followed by EOI or
just EOL If you just specify /TO, the input GPIB bus
terminator will be reset to none. term and EOT are
described above.

Sets the input and output EOL terminators. (Note that
this should only be used if the application program also
includes File I/O Commands.) term is described
above.

7-15



Using the Call Interface In BASICA KM-488-DD Programming Guide

KCONFIG (cont'd)
/EI [term Sets the input EOL terminators. (Note that this should
term] only be used if the application program also includes
File I/O Commands.) term is described above.
/EQC [term Sets the output EOL terminators.
term] (Note that this should only be used if the application

program also includes File I/O Commands.}

/N name addr  Configures a named device. Sets its address to the given

[secaddr] value and its GPIB bus terminaltors to the current GPIB
bus terminator settings. (Note that this should only be
used if the application program also includes File I/O
Commands utilizing the named device configurations.)

name is the name of the device.
addr is the primary GPIB address (00 to 30).

secaddr is the secondary GPIB address (00 to 31).

o NOTE: Do not crecate a named device with the same name as an
existing directory on the current working disk.

If CE'GSTRING is empty, then the configuration will revert to the load-time
configuration.

STRINGLENS is an integer from 0 to 255 which gives the length of the
CFGSTRING string.

Returns ERRCODES% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KCONFIG (cont'd)

Programming 1.  The /E, /EI, /EO, and /N options will only take effect if File I/O

Nofes

Example

Commands are used within the same application program as the call-
ables.

2. If you are converting an application program previously written using

the File I/O commands to callables, be sure to note that the CONFIG
string for the KCONFIG call does not include the "CONFIG" keyword
(i.e., as it would if you were using the CONFIG File I/O command).

3.  Primary and Secondary Addresses must each be two characters long,

e.g. 01 or 0209.
760 CONF$ = STRINGS (20, 32) finitialize string
770 BRDNUMS = 0 ' First GPIB Board

780 ERRNUMS = 0

1000 ’ %**%* Configure Terminators for Carriage Return,
1005 ’ Line Fead With EQI ¥*#%*

1010 CONFS = "/T CR LF EOI"

1020 STNLEN% = LEN (CONFS$) "Length of CONFS
1030 CALL KCONFIG(BRDNUM%, ERRNUMS%, CONFS$, STNLEN%)
1040 IF ERRNUM% THEN PRINT "IEEE Error ';ERRNUM%:STOP
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KDIAGOFF

Purpose Disables file diagnostics.
Offset 18

Syniax XX CALL KDIAGOFF ()

Parameters None.
Returns None.

Programming None.
Notes

Example 1000 CALL KDIAGOFF ()
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KDIAGON
Purpose

Oftset

Syntax

Parameters

Returns

Turns file diagnostics on. (Default is off)

21

XX FILENAME$ = "MYDIAG.DAT"

XX STRLEN% =

XX CALL KDIAGON (FILENAMES, STRLEN%)

FILENAMES is a string containing the name of the file to which the diagnos-
tic information is to be written.

STRLEN% is the length of the string representing the name of the file.

None.

Programming This will echo the value of call parameters into a file in readable form.

Notes

Example

760 DIAGONS STRINGS (10, 32) ’‘initialize stzring

1010 DIAGONS "DEBUG.DAT" 'Target Diagnostic File Name
1020 STNLEN% LEN (DIAGONS) 'Length of DIAGONS

1030 ’ Turn Driver Diagnostics On

1040 CALL KDIAGON (DIAGONS$, STNLEN%) ‘File Name & Length
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KDISARM

Purpose
Offset

Syntax

Parameters

Resets previously set conditions which cause lightpen interrupts.
24

XX BOARDNR%
XX ARMCODES%
XX ERRCODE%
XX CALL KDISARM (BOARDNRS%, ERRCODE%, ARMCODE%)

BOARDNRSY is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ARMCODE% is a 16-bit integer describing which conditions should be reset.
The integer is of the format:

Bit 15-9 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC | PER | DET | SRQ|DEC| LA | TA |IDLE

Where:

ADSC Address Status Change. If this bit is set to 1, light pen status
will not change when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller).

cic Controller in Charge. If this bit is set to 1, light pen status will
not change when the control is passed to the KM-488-DD and it
becomes the Active Controller.

PER Peripheral. If this bit is set to 1, light pen status will not change
when the KM-488-DD passes control to another device and
becomes a Non-Active Controller (Peripheral).

DET Device Triggered. If this bit is set to 1, light pen status will not

change when a KM-488-DD, acting as a Peripheral, receives a
GPIB Trigger command.
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KDISARM (cont'd)

SRQ Internal SRQ. If this bit is set to one, light pen status will not
change when the KM-488-DD's internal Service Request Bit
(SRQ) is set.

DEC Device Cleared. If this bit is set to one, light pen status will not
change when a KM-488-DD, acting as a Peripheral, receives a
GPIB Clear command.

LA Listen Addressed. If this bit is set to one, light pen status will
not change when the KM-488-DD is addressed as a Listener and
can accept data from the GPIB.

TA Talk Addressed. If this bit is set to one, light pen status will not
change when the KM-488-DD is addressed as a Talker and can
output data to the GPIB.

IDLE Idle. If this bit is set to one, light pen status will not change
when the KM-488-DD is unaddressed as a Talker or a Listener.

Returns ERRCODE% is a variable through which error codes are returned. If this

Programming
Notes

Example

variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

None.

770 BRDNUM% = 0 ' First GPIB Board
780 ERRNUM% = 0

1150 ’*%%* DISABLE LIGHT PEN INTERRUPT **%*

1160 '/

1170 ’'Disable light pen interrupt detection on SRQ
1180 -

1200 PEN OFF ‘BASICA command to turn off light pen
1270 DISARMY=§H10

1275 'KM-488-DD will clear light pen status bit of SRQ
1280 CALL XDISARM (BRDNUM%, ERRNUMS%, DISARMY)

128% IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUM%:STOP
1290 7

1920 CALL KDISARM (BRDNUM%, ERRNUMS%,6 DISARM%)
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KDMA

Purpose
Offset

Syntax

Parameters

Sets DMA transfer mode.
27

XX BOARDNR% =
XX DMAMCDE% =
XX ERRCODE% =
XX CALL KDMA (BOARDNR%, ERRCODE%, DMAMODE%)

BOARDNRSY is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

DMAMODES is a 16-bit integer which represents the DMA mode to be used. If
no DMAMODE% is given, then single mode without autoinitialization will be
assumed. The DMAMODE% integer is interpreted as follows:

Bit 15-3 2 1 0
0 SIN DEM AUTO

Where:

SIN SINGLE. When this bit is set to one, the SINGLE mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus and transfers a
single byte of data. Control of the bus is then returned to the
microprocessor.

DEM DEMAND. When this bit is set to one, the DEMAND mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus. The DMA con-
troller retains control of the bus until the DMA request signal is
unasserted. Once this signal has been unasserted for more than
one microprocessor clock cycle, control of bus is returned to the
microprocessor. This mode allows the DMA controller chip to
pass data at a slightly faster rate and the microprocessor to
access the bus when it is not needed. Note that SINGLE and
DEMAND mode cannot be used simultaneously.
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KDMA (cont’d)

Returns

Programming
Notes

Example

Using the Call Interface In BASICA

AUTO

AUTOINITIALIZE. When this bit is set to one, the AUTOIN-
ITIALIZE mode is selected. Under normal circumstances, the
DMA controller transfers the specified number of bytes to/from
the PC memory from the given starting address and terminates
when completed. When the AUTOINITIALIZE mode is
enabled, the DMA controller will reset the original byte count,
reset the initial address, and repeat the transfer again. The
AUTOINITIALIZE option is only in effect until the next
KENTER or KOUTPUT buffered transfer is completed. Addi-
tionally, if a KENTER or KOUTPUT transfer in DMA CON-
TINUE mode is selected, the AUTOINITIALIZE option will only
be in effect for that transfer.

None.

1.

All DMA AUTOINITIALIZE transfers should occur entirely within a
single DMA 64 KByte page. So, if a DMA buffer operation involves a
transfer of more than 64K or occur across a DMA page boundary, the
AUTOINITIALIZE option affects only those bytes in the last transfer
occurring within one DMA page.

Also note that DMA AUTOINITIALIZE transfers specified for buffers
that are located in more than a singie DMA page are unpredictable.

It is impossible for a program to halt a DMA AUTOINITIALIZE opera-
tion unless the DMA CONTINUE option is selected. This is because
the driver does not return control to a program using non-CONTINUE
operations until the transfer completes.

770 BRDNUMS = 0 ! First GPIB Board

800 ERRNUM: = 0

830 AUTOSINGS= 4 + 1 'Single Mode With Autoinitialize
1000 "*** Set Up DMA Mode To Single With Autoinitialize

* ok k

1010 CALL KDMA (BRDNUMS%, ERRNUM%, AUTOSINGS%)
1020 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUM%:STOP
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KENTERBUFF

Purpose Allows the KM-488-DD to receive data from a GPIB bus device into an inte-
ger BASIC array.

Offset

o
o

BOARDNRS =

ERRCODE$ =

DIM DATAS ()

COUNT% =

MODE% =

DIM MYGADSS ()

DIM TERMLISTS ()

CALL KENTERBUFF (BOARDNR%, ERRCODE%, DATA% (0),
COUNT%, MODE%, MYGADS%(0), TERMLISTS (0))

Syniax

KEREKEER

Parameters  BOARDNRS$ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

DATA% is an integer array large enough to accept the returned data. If a
non-zero COUNT¥ is specified, DATA% (COUNT%/2) will suffice for any
returned data. If COUNT% is 0 and terminator characters are used, then
DATA% () must be large enough to accommodate both data and terminators
returned by the device.

COUNT# is an integer representing the number of characters to be read.
Valid counts are within the range 0 to 65535 decimal, or from 0 to &HFFFF
hex. When 0 is used, the KENTER will stop when the termination specified
by TERMLISTS is satisfied.

MODE% is an integer which represents whether or not DMA is to be used and
if the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT DMA
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KENTERBUFF (cont’d)

Where:

CONT CONTINUE. This an optional mode which is used in conjunc-
tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. 1If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.

If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked or a pre-specified GPIB BUS input
terminator is detected.

DMA DMA. If this bit is set to one, then DMA will be used in the data
transfer. (See also the KDMA call description.)

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1,

TERMLISTS% (3) is an integer array which defines the GPIB bus terminators
to be used during the KENTERBUFF call. These terminators are used in con-
junction with COUNT to terminate the input process. Terminator choices
include whether or not EOI will be detected to signal the end of input and
which character sequence, if any, is to be detected as an end of message code.
The default terminator scheme is initially set up by the CONFIG.DAT file and
can be modified by calling KTERM and KCONFIG. TERMLIST can either
specify the use of the default terminators or temporary overrides.

TERMLISTS (3) is comprised of the following elements:

TERMLIST%1 (0 EOI detection. Possible values are:
y:
-1(&HFFFF} Use the default EOI setting.
0 Don’t Detect EOL
1 Detect EOL
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KENTERBUFF (cont'd)

TERMLISTS% (1) 1st GPIB bus terminator. Possible values are:

-1(&HFFFF) Use the default terminator. Note that
if the default first terminator is used,
the default second terminator will
also be used.

0to 255 Detect this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

TERMLIST% (2) 2nd GPIB bus terminator. Possible values are:

-1(&HFFFF) Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

0 to 255 Detect this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

The following TERMLIST can also be used:

DIM TERMLISTS (2)

TERMLIST(0) = -1
TERMLIST(1) = -1
TERMLIST (2) = -1
Returns ERRCODE% is a variable through which error codes are returned. If this vari-

able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KENTERBUFF (cont'd)

Programming 1.
Noles

If the KM-488-DD is a Peripheral, an active controller must address
KM-488-DD as a listener before KENTERBUFF is called. In this
instance, you should define MYGADS to include no addresses. This is
described in section 7.1.

If the KM-488-DD is the Active Controller, it will automatically address
itself as a listener and another device defined in MYGADS as the talker.
Since only one device can be a talker, the address group MYGADS can
contain only one address. If a device has been previously addressed to
talk and the KM-488-DD previously addressed to listen, then MYGADS
can specify no addresses (See section 7.1) and the bus will not be re-
addressed.

If COUNT% is specified as 0, then KENTER will terminate when the ter-
minator(s) specified by TERMLIST% is encountered.

If it is desirable to terminate on COUNT% only and not use the default
terminators, then you must select no terminator overrides in TERM-
LIST%, in addition to giving the count. In this case, a byte by byte
synchronous transfer is executed.

If both counts and termination are specified, the KENTER will termi-
nate on whichever condition is encountered first.

If the condition(s) for termination is not encountered and the device
has no more data, KTERM will timeout unless the timeout has been
disabled.

To manipulate the data, which is returned in the form of two data bytes
per integer location, you may need to use KUNPACK.
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KENTERBUFF (cont'd)

Example

KM-488-DD Programming Guide

370 BRDNUMS = 0 ' First GPIB Board

400

470 MODE% = 1 ' DMA mode flag -- 0: no DMA

480 ! 1: DMA Without CONTINUE
490 ! 3: DMA With CONTINUE

500 ERRNUMS = 0
890 DIM GADS%{(3) ’ Address Array for one device

900

910

920

1000
1090
1100
1110
1120
1130
1240
1280
1300
1800
2460
MODE

GADS% (0)
GADS% (1)
GADS% (2)

5 / first primary address = 5
~1 ¢ first secondary address = NONE
-1 ' second primary address = NONE

DIM TERM% (3) ' Default terminator array

TERM% (0) = -1 ‘Use default EOI

TERM% (1) = -1 ' Use default first terminator
TERM% (2) = -1 '/ Use default sacond terminatoxr
7

NUMD® = 1028 'Number of bytes to transfer
DIM DMAINS% (NUMD%/2) ’‘Array to hold DMA input data
r

‘Enter 1028 bytes from the device at GPIB address 5

CALL KENTERBUFF (BRDNUM%, ERRNUM%, DMAINS% (0), NUMD%,
%, GADS%(0), TERM% (0))
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KENTERSTR

Purpose

Otfiset

Syntax

Parameters

Allows the KM-488-DD to receive data from a GPIB bus device into a BASIC
data string.

(o]
w

BOARDNR% =

ERRCODES =

DATAS =

COUNTS =

MODES =

DIM MYGADSY% ()

DIM TERMLISTS ()

CALL KENTERSTR (BOARDNR%, ERRCODE%, DATAS, COUNTY%,
MODE%, MYGADS% (0), TERMLIST% (0))

BURUERERK

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range O to 3 and represents the board to be pro-
grammed.

DATAS is a string large enough to accept the returned data. If a non-zero
COUNT#% is specified, the string should be of lengthCOUNT%. If COUNT% is 0
and terminator characters are used, the string must be large enough to
accommodate both data and terminator characters returned by the device.

COUNT# is an integer representing the number of characters to be read.
Valid counts are within the range 0 to 256 decimal, or from 0 to &HFF. When
COUNT% is 0, the KENTERSTR will stop when the terminators specified by
TERMLISTS is satisfied.

MODE% is an integer which represents whether or not DMA is to be used and
if the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT DMA
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KENTERSIR (cont'd)

Where:

CONT CONTINUE. This an optional mode which is used in conjunc-
tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.

If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked or a pre-specified GPIB BUS input
terminator is detected.

DMA DMA. If this bit is set to one, then DMA will be used in the data
transfer.

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application, The
MYGADS structure is described in section 7.1.

TERMLIST% (3) is an integer array which defines the GPIB bus terminators
to be used during the KENTERSTR call. These terminators are used in con-
junction with COUNT to terminate the input process. Terminator choices
include whether or not EOI will be detected to signal the end of input and
which character sequence, if any, is to be detected as an end of message code.
The default terminator scheme is initially set up by the CONFIG.DAT file and
can be moedified by calling KTERM and KCONFIG. TERMLIST can either
specify the use of the default terminators or temporary overrides.

TERMLIST% (3) is comprised of the following elements:
TERMLISTS (0) EOI detection. Possible values are:
-1(&HFFFF)  Use the default EOI setting,.

0 Don’t Detect EQL.
1 Detect EOL
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KENTERSTR (cont'd)

TERMLISTS (1) 1st GPIB bus terminator. Possible values are:

-1{&HFFFF) Use the default termminator. Note that
if the default first terminator is used,
the default second terminator will
also be used.

0 to 255 Detect this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

TERMLISTS (2) 2nd GPIB bus terminator. Possible values are:

-1(&HFFFF) Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

0 to 255 Detect this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. {An ASCII
Equivalence Chart is provided in
Appendix A.)

The following default TERMLIST% can also be used:

DIM TERMLIST% (3)

TERMLIST%(0) = -1
TERMLIST% (1) = -1
TERMLIST% (2) = -1
Returns ERRCODE% is a variable through which error codes are returned. If this vari-

able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KENTERSTR (cont’d)

Programming 1.
Notes

If the KM-488-DD is a Peripheral, an active controller must address the
talker as a listener and some other device as the talker, before KEN-
TERSTR is called. In this instance, you should specify no addresses in
MYGADS%. This is described in section 7.1.

If the KM-488-DD is the Active Controller, it will automatically address
itself as a listener and another device defined in MYGADS% as the
talker. Since only one device can be a talker, the address group in
MYGADS$ can contain only one address. If a device has been pre-
viously addressed to talk and the KM-488-DD previously addressed to
listen, then MYGADS% can contain no addresses (See section 7.1) and
the bus will not be re-addressed.

If COUNT® is specified as 0, then KENTERSTR will terminate when the
terminator(s) specified by TERMLISTS (3) is encountered.

If it is desirable to terminate on COUNT% only, and not use the default
terminators, then you must select no terminator overrides in the
TERMLIST% (3) array. In this case, a byte by byte synchronous trans-
fer is executed.

If both counts and termination are specified, the KENTERSTR will ter-
minate on whichever condition is encountered first.

If the condition(s) for termination is not encountered, KTERM will
timeout unless the timeout has been disabled.
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Example

370 BRDNUM% = 0 ’ First GPIB Board

420 INDATS = STRING$(18,32) 'String for Data from DMM
470 MODE% = 0 /' DMA mode flag -- 0: no DMA

480 d 1l: DMA Without CONTINUE
490 ’ 3: DMA With CONTINUE
590 DIM EADS%(3) ' addressing array for ENTER command
600 EADS%(0) = 12 ' first primary address = 12

610 EADS% (1) -1 ' first secondary address = NONE
620 EADS% (2) -1 ' second primary address = NONE and
NONE to follow

630 ' ONLY ONE address is allowed for ENTER, EADS%(2)
magst = -1

640 ’

820 ' Terminator Arrays

830 -

840 DIM ETERM% (3) ' ENTER terminator array

850 ETERM% (0} -1 ' NO EOI OVERRIDE

860 ETERM% (1) &HD ' first terminator = CR

870 ETERMS% (2) &HA ' second terminator = LF

1800 ‘Enter the character string from the device at
1801 'GPIB address 12

1805 COUNT%=0

1806 ERRNUM% = 0

1810 CALL KENTERSTR (BRDNUM%, ERRNUM%, INDATS, COUNTS%,
MODE%, EADS% (0), ETERMS (0))

1920 XI¥ ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS%:STOP
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KERROR

Purpose
Offset

Syntax

Parameters

Returns

Programming
Notes

Example

Enables/Disables display of Error Messages.
39

XX BOARDNRS
XX ERRCODE%
XX ESWs =

XX CALL KERRCR (BOARDNR%, ERRCODE%, ESW%)

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ESW% is an integer which determines if error message display function will
be enabled or disabled. If ESW%=1, the error message display is enabled.
(This is the default.) If ESW%=0 is specified, the error message display is dis-
abled.

ERRCODE% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than O, then
an error did occur. The error codes are listed in Appendix G.

1, If KERROR has been used to enable error messages, the message will
only reveal that an error has occurred for the KM-488-DD calls. It does
not identify what type of error occurred. The KDIAGON routine for
should be used to help debug applications utilizing the KM-488-DD
calls, and the KSTATUS routine used for identifying the error number.

2. Programs can also check ERRCODE% after each call to identify the exact
nature of call errors.

770 BRDNUM% = 0 ' Fixst GPIB Board

780 ERRON% = 1 ’ Enable Error Display

800 ERRNUM% = 0

1000 / #%* Enable Error Display #*¥%¥*

1010 CALL KERROR (BRDNUM%, ERRNUM%, ERRON%)

1020 IF ERRNUM% THEN PRINT "IEEE Error ';ERRNUMS%:STOP
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KFILL

Purpose

Offset

Syntax

Parameters

Returns

Defines the KM-488-DD driver’s response to a request for data when none is
available.

NOTE: KFILL is provided for users who mix File I/O Commands and Calls
in the same program. It only affects inputs performed using the File I/O
Commands.

42

XX BOARDNR% =
XX ERRCODE% =
XX FILLSW% =
XX CALL KFILL (BOARDNR%, ERRCODE%, FILLSWS)

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

FILLSW% is an integer which represents the fill condition. (The default con-
dition returns a NULL character.) Valid integers are any one of the follow-
ing:

-1 OFF. The KM-488-DD driver will not return any data charac-
ters or a DOS error message, if no input data is available.

-2 ERROR. The KM-488-DD driver will not return any data
characters, but will generate an Error Message. The error
message number can then be trapped by calling the KSTATUS
routine. (Refer to the KSTATUS routine for more information.)

0-255 ASCIL The KM-488-DD driver will return the designated
ASCII character. (An ASCII Equivalence Chart is provided in
Appendix A.) Specify the decimal equivalent of the character
to be used.

ERRCODES% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KFILL (cont'd)

Example

770 BRDNUM% = 0 ' First GPIB Boaxrd

780 FILLCHARY = 88 ' Decimal equivalent of "X"

880 ERRNUM% = (

1000 7 *** Sat Fill Character To ‘X’ ¥%¥x%

1010 CALL KFILL(BRDNUM%, ERRNUM%, FILLCHARY)

1020 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS:STOP
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KHELLO.

Purpose Returns an identification string from the KM-488-DD driver.

Offset 45

Syntax XX BOARDNR% =
XX ERRCODEY% =
XX IDRESPONSES$ =
XX CALL KHELLO (BOARDNR%, ERRCODE%, IDRESPONSES$)

Parameters  BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns IDRESPONSES will contain a string similar to: copyright {(c) 1991
Keithley MetraByte Corp.
ERRCODE# is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1. The string into which the HELLO message is returned must be dimen-

Notes sioned prior to calling KHELLO. Otherwise, BASICA assumes that the

string of length 0 and calling KHELLO will result in destroying other
programmed data. (See the BASIC STRINGS function.)
Example 770 BRDNUMS = 0 'First GPIB Boaxrd

800 IDSTR$=STRINGS (50,0) ’String to hold ID from KHELLO
810 ERRNUM% = 0

1410 'Return ID from driver to verify its presence

1420 CALL KHELLO (BRDNUM%, ERRNUM%, IDSTRS$)

1430 IF ERRNUM% THEN PRINT "IEEE Error " ;ERRNUM%:STOP
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KLOCAL

Purpose

Offset

Syntax

Parameters

Relurns

Forces the specified bus device(s) to return to being programmed locally
from their front panels. mmnmmmmm&w

48

XX BOARDNR% =

XX ERRCODEY =

XX DIM MYGADS% ()

XX CALL KLOCAL (BOARDNR%, ERRCODE%, MYGADS)

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammecd.

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

ERRCODE is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error cedes are listed in Appendix G.

Programming 1.  If the KM-488-DD is the System Controller and if MYGADS does not

Notes

specify an address, then the GPIB REN (Remote Enable) line is unas-
serted and all devices are returned to Local. In order to return them to
remote mode, it will be necessary to issue a KREMOTE call. Likewise,
it will be necessary to issue a KLOL call, if Local Lockout is required.

2. As an Active Controller, the KM-488-DD can issue the GPIB GTL (Go
To Local) message to those devices specified by MYGADS. In this case,
the GPIB REN (Remote Enable) line remains asserted and devices will
return to remote when addressed to listen. If a KLOL (Local Lockout)
call has been issued previously, it should still be in effect when a device

is returned to Remote.
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KLOCAL (cont'd)

Example

370 BRDNUM% = 0 ’ First GPIB Board

500 ERRNUM% = 0

590 DIM GADS%(3) ' addressing array for KLOCAL command
600 GADS%(0) = 12 ' first primary address = 12

610 GADS8%(l) = -1 ' first secondary address = NONE

620 GADS% (2) = -1 ' no second device

2000 ' Send Device With GPIB Address Back To Local
2160 CALL KLOCAL (BRDNUM%, ERRNUM%, GADS% (0))

2170 IF ERRNUM% THEN PRINT "1IEEE Erroxr '";ERRNUMS:STOP
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KLOL

Purpose

Offset

Syntax

Parometers

Returns

Programming
Notes

Example

Cgmmugnlt w111 dlsable the GPIB bus dev1ces from bemg retumed to Local
Control by means of the Local/Remote button on the device.

51

NOTE: This routine issues an IEEE-488 bus signal, LOL. This signal is not
supported by all IEEE-488 bus devices.

XX BOARDNRY =
XX ERRCODES =
XX CALL KLOL{BOARDNR%, ERRCODE%)

BOARDNRSY is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ERRCODES is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. The "LOCAL" button is disabled so that a device cannot be returned to
local state for manual programming or control. The Active Controller
can return specific devices to "local with lockout state", whereby an
operator can then use the front panel controls. When the device is
addressed to listen again, it returns to "remote with lockout state".
Thus, the effect of the LOL call will remain until the REN line is unas-
serted (LOCAL) by the System Controller.

2. Itis good practice to issue a KLOL so that devices are under strict pro-
gram control. KLOL can be issued before a device is put in remote and
will take effect when the device is set to remote.

760 ERRNUMS
770 BRDNUMS
800’

1000 ’'Prevent Devices From Baeing Returned To Local Con-
trol

1010 CALL KLOL (BRDNUM%, ERRNUMS%)

1020 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS%:STOP

0

0 ‘ First GPIB Board
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KOUTPUTBUFF
Purpose Transmits data from the KM-488-DD to the GPIB bus from a BASIC array.
Offset 54
Syntax XX BOARDNRS =
XX MODE% =
XX ERRCODE% =
XX DIM DATA% () =
XX COUNT% =
XX DIM MYGADSS ()
XX DIM TERMLIST% ()
XX CALL KOUTPUTBUFF (BOARDNR%, ERRCODE%, DATA%(0), COUNT%,
MODE%, MYGADS% (0), TERMLIST% (0))
rrrnatare ANAADNND R ie an intaoor whirh ronraconte tho hnard idonti Hon niimhbaor
T lili I NN iy il W ek i B & U 4LT RLAL ‘lll‘-b‘-l LA R SYLW S Y Lt’l‘-a‘-l‘l.a LAl LAWILAAVA AVvAL ALVAL Lo Y i ALVALLLL WA

This is an integer in the range 0 to 3 and represents the board t
grammed.

o be pro-
DATAS% is an array of byte data to output.

COUNT#% is a long integer representing the number of characters to be output.
Valid counts are within the range 1 to 65535 decimal, or from 1 to &HFFFF

hex.

MODE% is an integer which represents whether or not DMA is to be used and
if the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT DMA
Where:
CONT CONTINUE. This an optional mode which is used in conjunc-

tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME QUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.
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KOUTPUTBUFF (cont'd)

If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked.

PMA DMA. If this bit is set to one, then DMA will be used in the data
transfer. (See also the KDMA call description.)

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

TERMLISTS% (3) is an integer array which defines the GPIB bus terminators
to be used during the KOUTPUTBUFF call. These terminators are used in
conjunction with COUNT#% to terminate the input process. Terminator
choices include whether or not EOI will be asserted to signal the end of input
and which character sequence, if any, is to be asserted as an end of message
code. The default terminator scheme is initially set up by the CONFIG.DAT
file and can be modified by calling KTERM and KCONFIG. TERMLIST can
either specify the use of the default terminators or temporary overrides.

TERMLISTS (3) is comprised of the following elements:
TERMLIST% (0) EOI assertion. Possible values are:

-1(&HFFFF)  Use the default EOI setting.
0 Don’t Assert EQL
1 Assert EOL

TERMLIST%{1) 1st GPIB bus terminator. Possible values are:

-1(&HFFFF) Use the default terminator. Note that
if the default first terminator is used,
the default second terminator will
also be used.
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Using the Call interface in BASICA

TERMLISTS (2)

0 to 255

Send this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. {An ASCII Equivalence
Chart is provided in Appendix A.)

2nd GPIB bus terminator. Possible values are:

-1(&HFFFF)

0to 255

Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

Send this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

The following default TERMLIST can also be used:

DIM TERMLIST%(3)

TERMLISTS (0)
TERMLIST% (1)
TERMLISTS (2)

Returns ERRCODES is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If the KM-488-DD is a peripheral, then an Active Controller must
Notes address the KM-488-DD as a talker. In this case, do not specify any
addresses using in MYGADS. (See section 7.1.).

2. If the KM-488-DD is both the System and Active Controller, and
MYGADS contains the device(s) to be addressed, the KOUTPUTBUFF
will automatically assert the GPIB REN (Remote Enable) line.
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KOUTPUTBUFF (cont'd)

3. If the KM-488-DD is the Active Controller and KOUTPUTBUFF is
called, it will automatically address itself as the talker and another
device(s) contained in MYGADS as the listener(s). If the devices have
been previously addressed, then MYGADS does not have to specify
addresses and the bus will not be re-addressed.

4. A non-zero COUNT% must always be specified.

5. If youdo not wish to append terminator characters, then be sure to set
the terminator defaults via CONFIG.DAT file or by calling KTERM or
KCONFIG and select no terminator overrides in TERMLIST%.

6.  If a listener does not accept a character, a timeout will occur unless the
timeout has been disabled .

7.  To manipulate outgoing data, which must be in contiguous bytes
within a BASIC integer array, use KSWAP and KPACK.
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KOUTPUTBUFF (cont'd)

Example 370 BRDNUMS = 0 ! First GPIB Board
470 MODE% = 1 ‘ DMA mode flag -- 0: no DMA
480 ' 1: DMA Without CONTINUE
490 f 3: DMA With CONTINUE
500 /

590 Address Structure For No Address Can Be Integer
600 NOADR% = -1 ' No first primary address

630 ' Multiple addresses are allcocwed with KOUTPUTBUFF
640

820 ' Terminator Array

830 ERRNUM% = 0

840 DIM TERM%(3) ’' KOUTPUTBUFF terminator array

850 TERM%(0) = -1 ' NO EOI OVERRIDE

860 TERM% (1) -1 ' use default first terminator

870 TERMS (2} -1 ' uge default second terminator

880

1240 NUMD% = 1028 ‘Number of bytas to transfer

1280 DIM DMAOUT% (NUMD%)

1281 ‘Array to hold DMA output waveform for scope
1300 /

1310 "*** Calculate DMAOUTS% **¥

1320 '/

1330 /

1650 ’*** Send DMAOUTS To Previously Addressed Device **¥
1680 CALL KOUTPUTBUFF (BRODNUM%, ERRNUM%, DMAOUT%(0),
NUMD%, MODE%, NOADR%, TERM%(0))

1690 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS%:STOP
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KOUTPUTSTR

Purpose
Offset

Syntax

Parameters

Transmits data from the KM-488-DD to the GPIB bus, from a BASICA string.
57

BOARDNR% =

MODES% =

ERRCODE% =

DIM TERMLISTS ()

DATAS =

COUNTS =

DIM MYGADSS ()

CALL KOUTPUTSTR (BOARDNR%, ERRCODES%, DATAS, COUNTS,
MODE%, MYGADS%(0), TERMLIST%(0))

KEREEKHEE

BOARDNRSY is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

DATAS is a string of data to output.

COUNT% is an integer representing the number of characters to be output.
Valid counts are within the range 1 to 65535 decimal, or from 1 to &HFFFF
hex. Note, however, that the limit for a BASICA string is 256 bytes.

MODE$% is an integer which represents whether or not DMA is to be used and
if the CONTINUE mode is to be used. This integer is interpreted as follows:

Bt 15-2 1 0
0 CONT DMA
Where:
CONT CONTINUE. This an optional mode which is used in conjunc-

tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0} before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.
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KOUTPUTSTR (cont'd)
If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked.
DMA DMA, If this bit is set to one, then DMA will be used in the data

transfer. (See KDMA for more information.)

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

TERMLISTS% (3) is an integer array which defines the GPIB bus terminators
to be used during the KOUTPUTBUFF call. These terminators are used in
conjunction with COUNT% to terminate the input process. Terminator
choices include whether or not EOI will be asserted to signal the end of input
and which character sequence, if any, is to be asserted as an end of message
code. The default terminator scheme is initially set up by the CONFIG.DAT
file and can be modified by calling KTERM and KCONFIG. TERMLIST can
either specify the use of the default terminators or temporary overrides.

TERMLISTS (3) is comprised of the following elements:
TERMLIST% (0) EOI detection. Possible values are:

-1(&HFFFF)  Use the default EOI setting.
0 Don’t Assert EOL
1 Assert EOL

TERMLIST (1) : 1st GPIB bus terminator. Possible values are:
-1(&HFFFF) Use the default terminator. Note that
if the default first terminator is used,

the default second terminator will
also be used.
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KOUTPUTSIR (cont'd)

Returns

0 to 255 Send this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII

value of the terminator character to
he uged. (An ASCITT F'rhnvn]pn_r‘p

e rATRas R4 aAR Shelheaa Al tlaa VATl

Chart is provided in Appendxx A)
TERMLIST(2): 2nd GPIB bus terminator. Possible values are:

-1{&HFFFF) Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

Gond this ASCTI charactor as the soc-

ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

]
-
[]

ra
i
wn

DIM TERMLISTS% (3)

TERMLIST% (0) = -1
TERMLIST% (1) = -1
TERMLISTS (2) = -1

ERRCODE# is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then

v avmnae ALA Anire Tha avene rnAdag nva lobod 30 A s nndd

)
all €rT0or GlG OCCUr,. 1 1Ne eITofr COQes are 11sved I.II nyl.}cuuu\ .

Programming 1.  If the KM-488-DD is a peripheral, then an Active Controller must

Notes

address the KM-488-DD as a talker and some other device(s) as the lis-

tener(s). In this case, do not specify addresses in MYGADS. (See section
7.1.).

2. If the KM-488-DD is both the System and Active Controller, and
MYGADS contains the device(s) to be addressed, the KOUTPUTSTR will

[y g | o el f b IRy

automatically assert the GPIB REN (Remote Enable) line.
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KQUTPUTSIR (conl'c)

o

If the KM-488-DD is the Active Controller and KOUTPUTSTR is called,
it will automatically address itself as the talker and another device(s)
contained in MYGADS as the listener(s). If the devices have been pre-
viously addressed, then MYGADS can specify no addresses and the bus
will not be re-addressed.

A non-zero COUNT#% must always be specified.

If you do not wish to append terminator characters, then be sure to set
the terminator defaults via CONFIG.DAT or by calling KTERM or
KCONTFIG and select no termiantor overrides in the TERMLIST%
array.

£

lict A
a listener does not acce

T
timeout has been disabled.

7-49



Using the Call interface in BASICA KM-488-DD Programming Guide

KOUTPUTSIR (cont'd)

Example 300 ERRNUMS = 0
370 BRDNUM% = 0 ' First GPIB Board
470 MODE% = 0 ' DMA mode flag -- 0: no DMA
480 ’ 1: DMA Without CONTINUE
490 ! 3: DMA With CONTINUE
§590 DIM GADS%(3) ’ addressing array for ENTER command
600 GADS% (0) = 05 ’ first primary address = 5
610 GADS% (1) -1 ’ first secondary address = NONE
620 GADS%(2) -1 ' no more devices
640 'Multiple addresses are allowad with KOUTPUTSTR
760 88 = STRINGS (100,32)
761 'must initialize string before call
770 '
820 ' Terminator Arrays
830
840 DIM TERMS%(3) ' KOUTPUTSTR terminator array
850 TERM% (0) -1 ’ NO EOI OVERRIDE

860 TERM% (1) = &HD ' firat terminator = CR
870 TERM% (2) = &HA ’' second terminator = LF
8o -’

1650 ‘'*** Saeand Message To Devica At GPIB Address 5

1660 S$="MESS 10:"+CHR$(34)+" INITIALIZE SCOPE"+CHR$ (34)
1670 COUNT%=LEN (S$)

1680 CALL KOUTPUTSTR (BRDNUM%, ERRNUM%, S§, COUNT%, MODES%,
GADS% (0) , TERM%(0))

1690 IF ERRNUM% THEN PRINT "IEEE Error "; ERRNUM%:STOP
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KPACK

Purpose This packs discrete 8-bit data values (stored in a 16-bit integer array) into
sequential bytes. This routine is useful when an instrument can only accept
an 8-bit data value, because the KM-488-DD driver can only transfer contigu-
ous bytes.

Syntax XX DIM SOURCE% ()
XX DIM DESTS% ()
XX COUNT% =
XX CALL KPACK (SOURCE% (0) ,DEST% (0) , COUNTY)

Offset 60

Parameters  SOURCE# is the name of the integer array which contains the data to be con-
verted.

DEST% is the name of the integer array in which the converted data is to be
stored.

COUNT% is an integer which represents the number of elements comprising
the SOURCE% array. (The number of elements needed in the DEST#% array is
COUNT%/2.)

Returns Result is stored in DEST%.

Programming 1. COUNT% cannot be 0.
Notes
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KPACK (cont'd)

Example

KM-488-DD Programming Guide

1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1370
1380
1390

NUMD% = 1024 'Number of bytes to KPACK

r

'Use arrays of integers (2 bytes) in BASICA

4

DIM OUTARRAY% (NUMD%) ' Data To Send To Device
DIM WORKB% (NUMD%/2) ‘ Temporary Work Buffer

Code To Fill OUTARRAY% () Here ....

Pack OUTARRAY% () Into Contiguous Bytes In
WORKB% () And KOUTPUTBUFF WORKB% (} Later

. W ™ ™M W o™

CALL KPACK (OUTARRAY% (0) , WORKB% (0), NUMD%)

’

* .... Code To KOUTPUTBUFF WORKB% () Here
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KPASCTL

Purpose

Offset

Syntax

Parameters

Returns

Programming
Notes

Designates another controller to be the Active Controller. The KM-488-D[D)
must be an Active Controller.

63

XX BOARDNR% =

XX ERRCODE% =

XX DIM MYGADSS ()

XX CALL KPASCTL (BOARDNR%, ERRCODE%, MYGADSS% (0))

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

ERRCODES is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

If the KM-488-DD which is relinquishing its position as the Active Controller
is also a System Controller, it retains its status as System Controller.
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KPASCIL (cont'd)

Example

370 BRDNUM% = O ' First GPIB Board

380 ERRNUM% = (

960 DIM PERIADS%(3) ' addressing array for PERIPHERAL
970 PERIADSS%(0) = 2 ' first primary address = 2

980 PERIADS%(l) = -1 ’/ first secondary address = NONE
990 PERIADS% (2} = -1 ' no more devices

2400 ' Pass Control To Device At GPIB Address 2

2410 CALL KPASCTL (BRDNUM%, ERRNUM%, PERIADS%(0))

2420 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS%:STOP
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KPPOLL

Purpose
Offset

Syntax

Parameters

Returns

Programming
Notes

Example

Initiates a Parallel Poll. The KM-488-DD must be the Active Controller,
66

NOTE: Many GPIB devices do not support parallel polling. Check your
device's documentation.

XX BOARDNRY =

XX ERRCODE% =

XX PPRTN% =

XX CALL KPPOLL (BOARDNR%, ERRCODE%, PPRTN%)

BOARDNRY is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ERRCODES is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

PPRTN#% is an integer variable which will contain an integer in the range 0 to
255 decimal. This integer indicates which Data Lines which have been
asserted (DIO1-DIOS).

None.

370 BRDNUM% = 0 ' First GPIB Board

1500 ERRNUM% = 0

1510 ' Conduct Parallel Poll

1570 CALL KPPOLL (BRDNUM%, ERRNUM%, PPRTN%)

1580 IF ERRNUMY% THEN PRINT "IEEE Error " ; ERRNUM% : STOP
1590 *

1600 PRINT

1610 PRINT "The Parallel Poll Returned = ";PPRTN%
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KPPC

Purpose

Offset

Syntax

Parameters

Configures the Parallel Poll response of a GPIB bus device._The KM-488-DID>
must be the Active Controller.

69

NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.

XX BOARDNR%
XX ERRCODES%
XX PPCCFG% =
XX DIM MYGADS% ()

XX CALL KPPOLL (BOARDNR%, ERRCODE%, MYGADSS% (0), PPCCFG%)

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

PPCCFG% is an integer which represents the Parallel Poll Response of the
device to be programmed. This integer is of the format:

Bit 7 6 5 4 3 2 1 0
0 1 1 0 § P2 P1 PO

7-56




KM-488-DD Programming Guide Using the Call Interface in BASICA

KPPC (cont'd)
Where:
S is the parallel poll response value {0 or 1) that the device uses to
respond to the parallel poll when service is required. This bit is
generally set to 1.
w NOTE: This value must correspond to the setting of the GPIB

bus device’s st (individual status) bit. Refer to the Device’s
documentation for more information.

P2P1 PO is a 3-bit value which tells the device being configured which
data bit (DIO1 through DIOS) it should use as its parallel poll
response.

Returns ERRCODES is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.
Notes
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KPPC (coni'd)

Example

KM-488-DD Programming Gulde

370
380
500
510
520
530
1240
1241
1250
1260
1270

BRDNUMS% = 0 ' First GPIB Board
ERRNUMS = 0
DIM GADS%(3) ‘ addressing array
GADS%(0) = 1 / first primary address = 1
GADS% (1) = -1 ' first secondary address = NONE
GADS% (2) = -1 ' no more devices
Configure Device At GPIB Address 1 To Respond
‘On DIO3 Line
PPCONFIG%=&HA
CALL KPPC (BRDNUM%, ERRNUM%, GADS%(0), PPCONFIG%)
IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS:STOP

7-58



KM-488-DD Programming Guide Using the Cdil Interface in BASICA

KPPD

Purpose
Ofiset

Syntax

Parameters

Returns

Disables the Parallel Poll response capability of the specified GPIB bus
device(s). = i

72

xx BOARDNRY =

xx ERRCODEY =

xx DIM MYGADS% ()

xx CALL KPPD (BOARDNR%, ERRCODE%, MYGADS% (0))

BOARDNRS# is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

ERRCODES is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes
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KPPD (cont'd)

Example

KM-488-DD Programming Guide

370
380
500
510
520
530

BRDNUMS = 0 / First GPIB Board

ERRNUM% = 0

DIM GADS%(3) ' addressing array

GADS%(0) = 1 ' first primary address =1
GADS%(1l) = -1 ’ first secondary address = NONE
GADS%(2) = -1 ' no more devices

1240 ’ Disable Davice At GPIB Address 1
1250 'From Responding To KPPOLL
1260 CALL XPPD (BRDNUM%, ERRNUM%, GADS% (0))
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KpPPU

Purpose Disables the Parallel Poll Response of all GPIB bus device(s). The KM-
‘no_nr\ PO SRS Y WY E AeY o S e |

Offset 75

Syntax xx BOARDNR% =
xx ERRCODE% =
xx CALL XPPU (BOARDNR%, ERRCODES)

Parameters BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns ERRCODE% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes

Example 370 BRDNUM% = 0 ' Firat GPIB Board

1500 ERRNUM% = 0

1510 ‘Disable Parallel Pcll Response Of All Devices
1570 CALL KPPU (BRDNUM%, ERRNUM%)

1580 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUM%:STOP
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KQUIKSTAT

Purpose Returns the KM-488-DD's status byte.
Offset 78

Syntax x% BOARDNR% =

xx ERRCODES =
xx QSTATY =
xx CALL KQUIKSTAT (BOARDNR%, ERRCODE%, QSTATY)

Parameters BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns QSTAT% is a pointer to the returned status integer. The status integer is of
the following format:

Bit 15-9 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC |PEND| DET | SRQ |DEC | LA | TA | DMA

Where:

ADSC Address Status Change. If this bit is set to 1, a change in address
status has occurred (i.e., a Talker becomes a Listener, ora
Peripheral becomes an Active Controller).

cic Controller in Charge. If this bit is set to 1, the KM-488-DD is an
Active Controller.

PEND SRQ Pending. If this bit is set to 1, the KM-488-DD has an S5SRQ
request pending.

DET Device Triggered. If this bit is set to 1, a GPIB Trigger com-
mand has been received.

SRQ Internal SRQ. If the KM-488-DD is an Active Controller and
this bit is set to one, a device is requesting service. If the KM-
488-DD is a Peripheral and this bit is set to one, then its SRQ
(issued by KREQUEST) has not been serviced.

DEC Device Cleared. If this bit is set to one, the KM-488-DDD has

received a GPIB Clear command.

7-62



KM-488-DD Programming Guide Using the Call Interface in BASICA

KQUIKSTAT(cont'd)
LA Listen Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Listener and can accept data from the GPIB.
TA Talk Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Talker and can output data to the GPIB.
DMA DMA. A DMA transfer is currently in progress.

ERRCODES% is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming None.
Notes

Example 370 BRDNUM% = 0 ’ First GPIB Board
1500 ERRNUM% = 0
1510 QSTATUSY = Q0 ' %*%* Return Status Word ***
1570 CALL KQUIKSTAT (BRDNUM%, ERRNUM%, QSTATUS%)
1580 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS:STOP
1590 ’
1600 RESULTS = QSTATUS% AND &H10
1610 IF RESULT% = 0 THEN PRINT "NO SRQ DETECTED" ELSE
PRINT "SRQ"
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KREMOTE

Purpose

<o

Oftset

Syntax

Parameters

Returns

Forces the GPIB bus device(s) to the remote mode.

NOTE: The KM-488-DD must be a System Controller to execute this
command.

81

xx BOARDNRY% =

xx ERRCODES% =

xx DIM MYGADS%()

xx CALL KREMOTE (BOARDNR%, ERRCODE%, MYGADS%(0))

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

ERRCODE% is a variable through which error codes are returned. If this vari-

able is set to 0, then no error occurred. If it is set to a value other than {, then
an error did occur. The error codes are listed in Appendix G.
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KREMOTE (cont’)

Programming 1.  If MYGADS does not specify an address, then the GPIB REN (Remote

Notes Enable) line is asserted. Devices will not be in the remote mode until
addressed to listen. If MYGADS contains address then those devices
will also be addressed to listen, so they will be put in remote.

2.  Itis good programming practice to issue a Local Lockout to prevent the
device(s) from being returned to Local mode.

Example 370 BRDNUM% = 0 ' First GPIB Board
500 ERRNUM% = 0
590 DIM GADS%(3) ' addressing array for KREMOTE command

600 GADS%(0) = 12 ’ first primary address = 12
610 GADS%(l) = -1 ’ first secondary address = NONE
620 GADS%(2) = -1 ' no more device

2000 ' Assert REN and Address Device At GPIB Address 12

To Listen
2160 CALL KREMOTE (BRDNUM%, ERRNUM%, GADS% (0))
2170 IF ERRNUMY% THEN PRINT "IEEE Error ";ERRNUMS:STOP
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KREQUEST

Purpose
Offset

Syntax

Parameters

Returns

Sets the Serial Poll Response of a KM-488-DD which is a Peripheral.
84

XX BCARDNR%
XX ERRCODES%
XX 8P% =

XX CALL KREQUEST (BOARDNR%, ERRCCDE%, SP%)

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

SP% is an integer in the range 0 to 255 which represents the serial poll
response of the device. This integer is of the following format:

BIt 7 6 § 4 3 2 1 0
DIO8 | rsv | DIO6 | DIO5 | DIO4 | DIO3 | DIC2 | DIOT

Where:

DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte
(correspond to data lines DIO1-DIOS).

Isv If this bit is 1, the KM-488-DD will generate a Service Request

(assert SRQ).

ERRCODES is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming 1.  The Active Controller can read the value of SP% by serial polling the

Notes

KM-488-DD. This will clear bit 6, if it was set.

2.  Use KQUIKSTAT or KSPOLL to check if the Peripheral has been serial
polled (checks the status of the SRQ bit).
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KREQUEST (cont'd)

Example 370 BRDNUM% = 0 ’ First GPIB Board
510 ERRNUMY% = 0
3100 'Set RSV. Don’t Set Any Other Bits In Status Byte
3110 RSV%=64
3120 CALL KREQUEST (BRDNUM%, ERRNUM%, RSV%)
3230 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUM%:STOP
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KRESET

Purpose

Offset

Syniax

Parameters

Returns

Programming
Notes

Example

Performs a "warm" reset of the KM-488-DD and the GPIB bus.

87

xx BOARDNRY%=
xx ERRCODE%=
xx CALL KRESET (BOARDNRY%, ERRCODE%)

BOARDNRSY is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ERRCODES% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1.  The KM-488-DD is reset to the following conditions:

e STOP ¢ ERROR ON
* DISARM e FILLNULL
¢ CONFIG e LOCAL
e« ABORT o REQUEST 0 (If Peripheral}
¢ BUFFER INCREMENT ¢ C(Clear CHANGE, TRIGGER, and
+« DMA SINGLE CLEAR
STATUS
e TIMEOUT 10

It also clears all error conditions.

2. If the KM-488-DD is the System Controller, it will assert the GPIB IFC
(Interface Clear) line for at least 500 psecs.

370 BRDNUMS = 0 ' First GPIB Board

510 ERRNUMS = 0

3100 * »x*x Reset Driver w*¥¥

3120 CALL KRESET (BRDNUM%, ERRNUMS%)

3230 IF ERRNUM% THEN PRINT "IEEE Erxrror ";ERRNUMS%:STOP
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KRESUME

Purpose

Offset

Syntax

Parameters

Returns

Programming
Notes

Example

Initiates data transfers between two non-Active Controller GPIB devices, by

unasserting the ATN line. The KM-488-DD must be an Active Controller in
! i funct

90

xx BOARDNRS

xx ERRCCDE%
xx CALL KRESUME (BOARDNRY, ERRCODE%)

BOARDNRSY is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ERRCODE% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

This routine is normally called after a KSEND has addressed a talker and a
listener. (See KSEND description.)

370 BRDNUM% 0 ' First GPIB Board

510 ERRNUM% 0

3100 ' *** Drop ATN Line After A Send Command **¥
3120 CALL KRESUME (BRDNUM%, ERRNUMS%)

3230 IF ERRNUM% THEN PRINT "IEEE Exror " ;ERRNUMS%:STOP
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KM-488-DD Programming Guide

Purpose
Ofiset

Syntax

Parameters

Sends GPIB commands and data from a string.

93

ERKEE

BOARDNR% =

ERRCODES$ =

STRINGLEN% =

SENDSTRS =

CALL KSEND (BOARDNR%, ERRCODE%, SENDSTRS$, STRINGLENS%)

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

SENDSTRS is a string which includes any of the following subcommands:
CMD, UNT, MTA, MLA, TALK, LISTEN, DATA, and EOIL. Multiple sub-
commands may be specified; however, the length of the entire SEND com-
mand string cannot exceed 255 characters. The subcommands are as follows:

CMD - Sends information with the ATN line asserted. This indicates to
the bus devices that the characters are to be interpreted as GPIB bus
commands. (See Appendix B.) The command may be sent as either a
quoted string (e.g., * COMMAND ) or as a numeric equivalent of an indi-
vidual ASCII character (e.g., 13 decimal or §HOD hex for a Carriage
Return). Hex values must be preceded by &H. Multiple quoted strings
or ASCII values bytes may be sent if they are separated by commas
(e.g.,CMD 67,79,77,77,65,78, 68).

An EOI cannot be sent with this subcommand, because an EQI with
ATN asserted would initiate a Parallel Poll. (Use EOI directly in
SENDSTRS.)

UNT - Untalks all devices by sending a GPIB UNTALK command with
ATN asserted.

UNL - Unlistens all devices by sending the GPIB UNLISTEN command
with ATN asserted.
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KSEND (cont'd)

MTA - Designates the KM-488-DD to address itself to talk by sending
the GPIB MTA (My Talk Address) command with the ATN line
asserted.

MLA - Designates the KM-488-DD to address itself to listen by sending
the GPIB MLA (My Listen Address) command with the ATN line
asserted.

TALK addr - Addresses another GPIB device or KM-488-DD to talk
by sending a GPIB TAG (Talk Address Group) command with the ATN
line asserted. Addr is an integer representing the GPIB BUS device
address of the device to talk. This integer ranges from 00 to 30 decimal
(addresses less than 10 must have a leading 0). A secondary address
may be appended to the primary address.

LISTEN addr - Addresses another GPIB device(s) or KM-488-DD(’s)
to listen by sending a GPIB LAG (Listen Address Group) command
with ATN asserted. Addr is an integer representing the GPIB BUS
device address of the device(s) to talk. This integer ranges from 00 to
30 decimal. (addresses less than 10 must have a leading 0). A second-
ary address may be appended to the primary address. Multiple listen-
ers can be specified.

DATA - Sends information with the ATN line unasserted. This indi-
cates to the bus devices that the characters are to be interpreted as data.
This is the technique which is to be used to send device-dependent
commands. (See the IEEE-488 Tutorial in Appendix C for more infor-
mation.) The data may be sent as either a quoted string (i.e.,  DATA')
or as a numeric equivalent of an individual ASCII character
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KSEND (conl'd)

(ie., 13 decimal or 8HOD hex for a Carriage Return). Hex values must
be preceded by &H. Multiple quoted strings or ASCII values bytes
may be sent if they are separated by commas (e.g., DATA

68, 65, 84, 65).

This sub-command is useful when you are sending commands which
are unique to your interface.

EOT - Sends information with the ATN line unasserted. EOI will be
asserted when the last character is transmitted. This information is
interpreted as GPIB bus data and may be sent as either a quoted string
(e.g., ' xyz')or as a numeric equivalent of an individual ASCII charac-
ter (e.g., 13 decimal or &HOD hex for a Carriage Return). Hex values
must be preceded by &H. Multiple quoted strings or ASCII values
bytes may be sent if they are separated by commas (e.g., EOT
120,121,122).

STRINGLENS% is an integer between 0 and 255 which represents the length of
the SEND string,.

Returns ERRCODES$ is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.
Notes

Typically, KSEND is used to send commands to initiate communication
directly between peripheral devices. For example, the KM-488-DD
driver might talk a scope and send a trace to a listened plotter.

The maximum length of the KSEND command, including any subcom-
mands, is 255 characters. To KSEND large amounts of data, use multi-
ple KSEND commands.

KSEND should only be used when a non-conforming device requires a

special command sequence or a non-standard GPIB command. Do not
use the KSEND command unless you are extremely familiar with GPIB.

The KM-488-DD must be the Active Controller to KSEND commands.
Any KM-488-DD can KSEND data.
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370 BRDNUMS

KSEND (cont'd)
5.
6.

Example

If a DATA subcommand is not included in the KSEND string, be sure
to call KRESUME immediately after the KSEND. This is necessary
because the ATN line must be dropped so that the transfer will pro-
ceed.

Do not include the word SEND within the KSEND string as you might
do in the FILE I/0 SEND command.

0 ' First GPIB Board

510 ERRNUM% = 0

2250
2251
2260
2270
2280
2290
2300
2310
2320
2330

Address The Device At Address 2 To Listen

‘And The Device At 12 to talk

88= "UNT UNIL LISTEN 02 TALK 12"

COUNT%=LEN (S88)

CALL KSEND (BRDNUM%, ERRNUM%, S$, COUNT%)

IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUM%Y%:STOP
I

f %#%* Drop ATN Line After A Send Command ***
CALL KRESUME (BRDNUM%, ERRNUM%)

IF ERRNUM$% THEN PRINT "IEEE Error ";ERRNUM%:STOP

7-73



Using the Call Interface in BASICA KM-488-DD Programming Guide

KSPOLL

Purpose

Offset

Syntax

Parametlers

Returns

If the KM-488-DD is an Active Controller, KSPOLL will check for an 5RQ or
conduct a serial poll. If the KM-488-DD is a Peripheral, KSPOLL will check if
the KM-488-DD’s SR(Q has been serviced.

96

XX BOARDNR% =

XX ERRCODE% =

XX DIM SPR% ()

XX DIM MYGADS (N*2)

XX CALL KSPOLYL (BOARDNR%, ERRCODE%, SPR%, MYGADS%{0))

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

MYGADS (N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

ERRCODES is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

SPR% is an integer or an array of unsigned integers with an entry for each
address in MYGADS. The value of the integer is 0 to 255 and corresponds to a
byte with the following bitmap:

Bit 7 6 5 4 3 2 1 0

DiO8 | SRQ | DIO6 | DIOS | DI04 | DIO3 | DIO2 | DIOY
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KSPOLL (cont'd)

Where:

DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte (corre-
spond to data lines DIO1-DIOS).

SRQ If this bit is 1, the SRQ (Service Request) line has been asserted

to request servicing. Otherwise, SRQ has not been asserted by
this device.

Bit 6 has the special significance of indicating an SRQ pending. The signifi-
cance of the other bits will be device-dependent.

Programming 1.
Notes

The most common use of KSPOLL is for the KM-488-DD, as an active
controller, to issue SPOLL with MYGADS% containing the address of a
single device. This addresses and serial polls the device and, upon
return, SPR% contains the serial poll response of the polled device. If
the SRQ bit in SPR¥% is set, the device had issued an SRQ. The other
bits in SPR% are device-dependent. Serial polling a device which is cur-
rently asserting SRQ will cause the device to unassert its SRQ.

The string returned by KSTATUS or the integer status word set by
KQUIKSTAT can be checked to determine the presence of an SRQ
before a serial poll is conducted. If only one device is asserting SRQ,
the effect of issuing KSPOLL will be clear to the internal SRQ pending
"bit", even if the polled device is not issuing the SRQ. It is also the case
when multiple devices are asserting SRQ and device not currently
asserting SRQ is polled. In this case, a subsequent use of KSTATUS or
KQUIKSTAT will not reveal a pending SRQ.

To aid in identifying which bus device(s) is currently requesting ser-
vice, a KM-488-DD which is the Active Controller, can serial poll as
many as 14 devices by issuing a KSPOLL call with MYGADS%
containing the address of more than one device. In this case, SPR%
should be an array of unsigned integers with an element for each
address. In this case, KSPOLL will serial poll each addressed device
and return the serial poll bytes in the SPR% array. This is a faster way
for discerning the source of an SRQ among several devices.
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Example

2.

350
360
370
380
900
910
920
930
940
950
960
970

KM-488-DD Programming Guide

If the KM-488-DD is a peripheral and KSPOLL is called with MYGADS%
having no addresses, SPR% will be the serial poll response (SP%) set by
KREQUEST - with the possible exception of the SRQ bit, which may
have disappeared as a result of an Active Controller having serial
polled the KM-488-DD since the last KREQUEST call. In the instance of
an Active Controller serial polling a peripheral KM-488-DD, the
peripheral KM-488-DD unasserts the SRQ line. For an example, see
KREQUEST. The state of the SRQ bit can also be determined from the
string returned by KSTATUS or the integer status word returned by
KQUIKSTAT.

If the KM-488-DD is the Active Controller and issues KSPOLL with
MYGADS% containing no addresses, SPR% will be 64 if a device is
asserting SRQ and 0 if not. This same result could have been deter-
mined from KQUIKSTAT or KSTATUS.

Note that if this call is issued when a SRQ is pending, it internally
“clears" the SRQ "pending" bit, even though the requesting device has
not been polled and is still issuing an SRQ. Thus, a subsequent
KSPOLL, KQUIKSTAT, or KSTATUS call would not reveal a pending
SRQ.

DIM SBYT%(2) ' Array To Receive SPOLL Bytes
DIM GADS%(5) ' Address Array for two devices
BRDNUM% = { ' First GPIB Board

ERRNUM% = 0

GADS%(0) = 5 / first primary address = 5
GADS%(l) = -1 ' first secondary address = NONE
GADS% (2) = 7 ' second primary address = 7
GADS%(3) = -1 ' second secondary address = NCONE
GADS%(2) = -1 ' no third device

4

! KSPOLL Both Devices In GADS% ()

I

2950 CALL KSPOLL (BRDNUM%, ERRNUM%, GADS%(0), SBYT%(0))
2970 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUM%:STOP
2980

2990 ' Test Device Dependent SBYT%() Results Here ...
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Purpose

Parameters

Returns a character string describing the current operating state of the KM-
488-DD.

99

XX BOARDNRY =

XX ERRCODE% =

XX STATS =

XX CALL KSTATUS (BOARDNR%, ERRCODE%, STATS)

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ERRCODES% is a variable through which error co 1

able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

in th
i€ Ul

STATS is a character string which describes the current operating state of the
KM-488-DD. The string is of the format shown in Table 7-2. STAT$ should
be 75 bytes in order to contain the longest message that might be returned. If
it is too short, data may be written in other regions of memory. You can
create STATS prior to a call via the BASICA STRINGS function.
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Table 7-2. Status String

Starting
Col

# of Cols.

Name and Description

1

- Tells if the KM-488-DD is acting as an Active
Controiler or Peripheral. Can be C or P where:

C = The KM-488-DD is an Active Controller
P = The KM-488-DD is a Peripheral

Bus Address - Gives the IEEE-488 Bus Address of the KM-488-DD.
This is a two-digit decimal integer ranging from 00 to 30,

- Indicates if the device has changed
addressed state, i.e., if it has cycled between the Talker, Listerer, or
Active Controller states. This is reset whenever a STATUS is read.
This can be one of the following:

G0 = There has not been a change in the addressed status,

G1 = There has been a change in the addressed status.

Current Addreased State - Indicates if the KM-488-DD is currently

acting as a Talker or Listener, oris Idle. Canbe T, L, or I, where;

T = The KM-488-DD} is a Talker
L = The KM-488-DD is a Listener
1 =The KM-488-DD is Idle

Service Request - Represents the current internal SR(} status where:

80 = SRQ not asserted
§1 = SRQ asserted

If the KM-488-DD is in the Active Controller mode, the internal SRQ
state indicates if a device is asserting SRQ.

If the KM-488-DD is acting as a Peripheral, the internal SRQ state is set
by using the KREQUEST call. Itis cleared by a serial poll from the
Active Controller and indicates it is asserting SRQ.
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Table 7-2. Status String

Starting
Col

# of Cols.

Name and Description

14

18

21

24

27

up to 45

Error Code - Indicates whether or not an error has occurred. The
three characters consist of the letter "E’ followed by a two digit error
code. ( A list of these error codes is provided in Appendix G.) An
error code of 00 indicates no error has occurred.

Triggered State - Indicates if a [EEE-488 trigger command has been
received or not. This is not updated during DMA CONTINUE trans-
fers, Triggered State values are:

TO = No trigger command has been received.
T1 = A trigger command has been received.

Cleared - Indicates if the [EEE Clear command has been received or
nat. Thisis not updated during DMA CONTINUE transfers. Cleared
values are:

C0 = No Clear command has been received.
C1 = A Clear command has been received.

Transfer Status - Indicates if a data transfer is in progress. Values
which may appear are:

PO = No transfer
P1 = DMA CONTINUE Transfer occurring
P2 = DMA AUTOINITIALIZE Transfer occurring

Error Message Text - Contains the Error Message Text associated with
the given error code (EXX). These error messages are listed in
Appendix G.

If the KM-488-DD is the Active Controller, the Service Request Status may be
cleared (i.e, S0) as a result of a KSPOLL, even when the SR(Q line is still
asserted. See the discussion in KSPOLL.
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370 BRDNUMS = ( ' First GPIB Board
380 STATS$=STRINGS (75,32)
390 ERRNUME = 0

3950
3960
3970
3971
3980
3990

r*%% Loop and chack status for SRQ **¥%

!

CALL KSTATUS (BRDNUM%, ERRNUM%, STATS)

' Request gtatus

IF ERRNUM% THEN PRINT "IEEE Erxror " ;ERRNUMY:STOP
IF (MID$ (STATS,12,1) <> "1") GOTO 3970
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KSTOP

Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

Stops a DMA CONTINUE transfer.

xx BOARDNR% =
xx ERRCODE% =
xx CALL KSTOP (BOARDNR%, ERRCODE%)

BOARDNRS% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ERRCODE% is a variable through which error codes are returned. 1f this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. If the DMA CONTINUE transfer has been completed, a KSTOP will
have no effect.

2. Use the KBUFD call to determine the actual number of characters
which were transferred before the KSTOP took effect.

370 BRDNUMS = 0 ' First GPIB Board

51¢ '

3100 ’ *** Stop DMA **«

3120 CALL KSTOP (BRDNUM%, ERRNUM%)

3230 IF ERRNUM% TEEN PRINT "IEEE Error " ;ERRNUMS:STOP
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KSWAP

Purpose
Offset

Syntax

Poarameters

Returns

Exchanges the bytes contained in the elements of an integer array.
105
XX DIM ARRAYS ()

XX COUNT% =
XX CALL KSWAP (ARRAY%(0),COUNT%)

ARRAY is the name of the integer array whose bytes are to be "swapped".

COUNTS is an integer representing the number of elements contained in the
integer array (ARRAY%).

ARRAY% will contain the newly formatted integer array.

Programming 1.  This routine exchanges the bytes within individual elements of an inte-

Notes

ger array. Byte swaps are necessary when communicating with devices
that transfer binary data (real or integer numbers) in high byte-low
byte order.

When such a device transfers data into a BASICA integer array, your
program must swap the bytes in each array location, as BASICA will
expect the bytes to be in low byte-high byte order in memory. Like-
wise, you must KSWAP data in an integer array that is being sent to a
device expecting high byte-low byte data. The KM-488-DD driver is
unable to perform the swap during a transfer, as it treats PC memory as
a linear sequence of bytes.
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1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370

DIM WORKB% (100)
COUNT% = 101 / WORKB% (100) HAS 101 ELEMENTS
’

! FILL WORKB% () WITH A SINE WAVE
FOR X = 0 TO 100

WORKB% (X) = 10 * SIN(X)

NEXT X

r

! KSWAP DATA FOR A DEVICE EXPECTING HB/LB
)

CALL KSWAP (WORKBS (0) , COUNT%)
r

f ... OUTPUT DATA TO DEVICE HERE .
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KTERM

Purpose

Offset

Syntax

Parameters

Changes the default GPIB bus terminator(s) to be used in ENTER and/or
OUTPUT calls.

108

xx BOARDNRS =

xx ERRCODE% =

xx DIM TERMLISTS ()

xx CALL KTERM (BOARDNR%, ERRCODE%, TERMLIST%{0))

BOARDNRSY is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

TERMLISTS () is an integer array which defines the GPIB bus terminators.
See Chapter 6 for more information regarding the use of GPIB bus termina-
tors. TERMLISTS () is comprised of the following elements:

TERMLIST% (0) Input/Output GPIB Terminators. Possible values

are:

-1 Change the Input Terminators.

0 Change both Input and Output
Terminators.

1 Change the Output Terminators.

TERMLIST% (1) EOI detection. Possible values are;

0 No EQOI setting.
1 Assert EOL
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KTERM (cont'd)

TERMLIST% (2) 1st GPIB bus terminator. Possible values are:

-1 Don’t use first or second GPIB bus
terminator.

0to 255 Use this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Terminator. The0
- 255 decimal value represents the
ASCII value of the terminator charac-
ter to be used. (An ASCII Equiva-
lence Chart is provided in Appendix
Al

TERMLISTS (3) 2nd GPIB bus terminator, Possible values are:

-1 No default second GPPIB bus termina-
tor.

0 to 255 Use this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Terminator.
The 0 - 255 decimal value represents
the ASCII value of the terminator
character to be used. (An ASCIIL
Equivalence Chart is provided in
Appendix A.)

Returns ERRCODE% is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming 1.  KTERM will change the default bus terminators set during software
Notes installation, as directed by TERMLISTS ().
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Example
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370 BRDNUM% = (0 '/ First GPIB Board
510 ERRNUMS = {

10190
1020
1030
1031
1040
1041
1050
1060
1070
1080
1540
1550
1560
1570

! Terminator Arrays

14

DIM DRVTERMS (4)

'usad by KTERM to initialize driver terminations
DRVTERMS (0) =0

! mset both input & output default terminators
DRVTERM% (1)= 1 ' Assert/Detect EOI
DRVTERM% (2} =-1 ' no first terminator character
DRVTERM% {3)=-1 ' no second terminator character
r

! %%% Initialize Driver Terminators ***
r

CALL KTERM(BRDNUMS%, ERRNUM%, DRVTERMS% (0))
IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS%:STOP
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KTO

Purpose Changes the timeout period.

Offset 11

Syntax XX BOARDNRY% =
XX ERRCODE% =
XX TVALS =
XX CALL KTO (BOARDNR%, ERRCODE%, TVAL%)

Parameters  BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

TVAL% is the number of 55 ms. timer ticks to allow before a time-out.
Returns ERRCODE#$ is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
Programming 1.  To suppress Timeout checking, set TVAL% to 0.
Notes
2. Ifa DMA CONTINUE transfer is in progress, the KM-488-DD will
check for timeouts only for the first byte that is transmitted /received.
During other types of transfers, the KM-488-DD will check for a time-
out between transmission of bytes.
You must be certain to check that a DMA CONTINUE transfer has
been completed.

3. Because BASIC has no "long" integer type, the maximum timeout avail-
able is approximately (65535/18.3) seconds.

Example 370 BRDNUM% = 0 ’ First GPIB Board

510 ERRNUM% = 0

1480 ’Set time out to 15 seconds

1490

1500 TIMEO%=15000\55 "Need Number Of Ticks With
55ms /eick

1510 CALL KTO (BRDNUM$%, ERRNUM%, TIMEO%)

1520 IF ERRNUM% THEN PRINT "IEEE Error ":ERRNUMS:STOP
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KTRIGGER

Purpose Triggers the specified device(s). The KM-488-DD must be an Active
Controller.

Offset 114

Syniax xx BOARDNR% =
xx ERRCCDE% =
xx DIM MYGADS% ()
xx CALL KTRIGGER {(BOARDNR%, ERRCODE%, MYGADS%(0))

Parameters BOARDNRY% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

MYGADS {N*2) represents the GPIB bus address of the device to be
accessed. MYGADS is a pointer to an array of n (n can range from 1 to 15)
pairs of GPIB addresses. You must tailor MYGADS to your application. The
MYGADS structure is described in section 7.1.

Returns ERRCODE% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming The devices listed in MYGADS will be triggered.
Notes
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KTRIGGER (cont'd)

Example

370 BRDNUMS% = 0
500 ERRNUM% = 0
590 DIM GADS%({3) ' addressing array for KTRIGGER command
600 GADS%(0) = 12 ’ first primary address = 12

! First GPIB Board

610 GADS% (1) -1 ' first secondary address = NONE
620 GADS%{(2) = -1 'no more devices

2000 ’'*** Trigger Device With GPIB Address 12 *¥¥
2160 CALL KTRIGGER (BRDNUM%, ERRNUM%, GADS% (0))

2170 IF ERRNUM% THEN PRINT "IEEE Error ";ERRNUMS%:STOP
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KUNPACK

Purpose
Offset

Synfax

Parameters

Relurns

Programming
Notes

Example

Unpacks consecutive byte values into a BASIC integer array.
117

XX DIM SOURCE% (N)

XX DIM DESTS (2*N)

XX COUNTS =

XX CALL KUNPACK (SOURCES% (0),DEST% (0), COUNT%)

SOURCES% is the name of the integer array which contains the data to be con-
verted.

DEST% is the name of the integer array in which the converted data is to be
stored. (It must be twice the size of SOURCE%.)

COUNT% is an integer which represents the number of bytes to unpack from
the SOURCE® array. (The number of elements needed in the DEST% array in
COUNT%/2.)

dest% will contain the newly converted data.

None.

1240 NUMD% = 1028 ’'Number of bytes to transfer
1250

1260 ‘We can only use arrays of integers (2 bytes)
1270 ’in BASICA

1280 DIM DMAOUT% (NUMD%/2)

1281 ’'Array to hold DMA output waveform from scope
1300

1390 DIM WORKB#% (NUMD%)

1391 ’'Working buffer for manipulating curve data
1400 '

3450 ‘Convert the byte array to word {(integer)
3460

3470 CALL KUNPACK (DMAOUTS (0), WORKB% (0), NUMD%)
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KWAITC

Purpose

Ofiset

Syntax

Parameters

Refumns

Programming
Notes

Example

Forces the KM-488-DD driver to wait untila DMA CONTINUE transfer has
been completed before returning control to the application program.

120

x*x BOARDNR%
xx ERRCODESY
xx CALL KWAITC (BOARDNR%, ERRCODEY)

BOARDNRS is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

ERRCODE#% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. Time out checking, if enabled, is performed while WAITing.

2. Thisis an explicit wait. The following calls perform an
implicit wait:

« KABORT « KPPOLL DISABLE
« KCLEAR ¢ KPPOLL UNCONEFIG
+ KENTER ¢ KREMOTE
« KLOCAL + KREQUEST
+ KLOCAL LOCKOUT * KRESUME
¢« KOUTPUT ¢ KSEND
» KPASS CONTROL ¢ KSPOLL
¢« KPPOLL * KTRIGGER
* KPPOLL CONFIG
370 BRDNUM% = 0 ' First GPIB Board
500 ERRNUM% = 0
900 ... START UP DMA CONTINUE HERE...

2100 ' *** Wait For DMA CONTINUE To Finigh ¥%%
2160 CALL KWAITC (BRDNUM%, ERRNUM%)
2170 IF ERRNUM% THEN PRINT "IEEE Exror "; ERRNUMS%:STOP

7-91



Using the Call Interface in BASICA KM-488-DD Programming Guide

This page intentionally left blank.

7-92



KM-488-DD Programming Guide Using the Call Interface

in QUICkBASIC

CHAPTER 8
USING THE CALL INTERFACE IN QUICKBASIC

Versions
Supported

File Header

Compiiing The
Program

Software
Configuration

QuickBASIC 4.0 and higher

Be sure to include the following line within your program:
/ $INCLUDE: ' HEADER,BI'

The inclusion of this file allows QuickBASIC to check that the correct
number and type of parameters are specified for each routine called.

Once your QuickBASIC application program has been written, you may
want to compile the program. Be sure to include full path names to the
various library files where needed.

From within the QuickBASIC Environment

Be sure that the appropriate .QLB file (KM488QB4.QLB or
KM488(QB7.QLB) is located where QuickBASIC can find it. Then, invoke
QuickBASIC by typing:

For OuickBASIC 4.x For QuickBASIC 7 x(QBX)
gd /Lkmd88gb4 yourprog gb /Lkmd88gb7 yourprog
where yourprog is the name of your program.

A number of KM-488-DD configuration parameters are set via the CON-
FIG.DAT file. (Gee Chapter 2 and Appendix F.) These govern the default
settings of the GPIB input and output bus terminators, lightpen interrupt
enable, device timeout period, and the KM-488-DLY's Base Address. The
defaults for these are listed in Table 8-1. There are other defaults you
may have to re-program if you are using File [/O Commands in the same
program as the library interface routines (calls).
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Table 8-1. Default KM-488-DD Operating Parameters

Parameter Default

Device Timeout 10.0 seconds

GPIB Bus Input Terminator CR LF with no EOI
GPIB Bus Output Terminator CR LF with no EOI
EOL Terminators CRLF

The KCONFIQG call can be used to reset the GPIB address, and the GPIB
input and output bus terminators.

The KTERM call can be used to change the default GPIB bus terminator
settings.

The KTO call can be used to change the default device timeout value.

To create a Standalone Program

This process compiles the QuickBASIC source code and links it to the
QuickBASIC and KM-488-DD library files. This process is slightly differ-
ent depending on the version of QuickBASIC used. (See your manual for
specifics.) The following example shows you how to link the files in
Version 4.x:

be /o /d yourprog.bas;
link yourprog,,,bcomdx.lib+kmd884bd;

where:
yourprog is the name of your program.
bcomdx. 1ib is the QuickBASIC Runtime library name.

km488gb4 . 1ib is the linkable QuickBASIC library file.
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Programming
Notes

in QUICKBASIC

Any parameters that are not modified by a call may be passed as
constants.

Parameters which are used to return values must be declared as
variables.

Integer variable names end with a percent sign (or are declared AS
INTEGER).

All integers are treated by the KM-488-DD routines as unsigned val-
ues (0 to 65535). However, QuickBASIC treats them as signed mag-
nitudes (-32768 to +32767). When you need to express a value
which is greater than or equal to 32768, you will need to express it
in one of two ways:

¢ Convert it to a hexadecimal value. Be sure to prefix these val-
ues with &§H when equating them to a variable name. Legal hexade-
cimal values range from 0 to &HFFFF and can be used to represent
values from 0 to 65535.

»  Use unsigned values from 0 to 32767 as is, but for values of
32768 to 65535 subtract 65536.

Do not name any of your variables with the same name as those
assigned to the KM-488-DD routines.
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in QuICkBASIC

8.1 DESCRIPTION FORMAT.

The routines are described according to the following criteria.

Purpose

Syntax

Parameters

Returns

This section provides a "one-line" description of the routine. A more detailed
general description of each routine is provided in Chapter 3.

This section gives the syntax for each routine. The provided syntax assumes
that the input parameters are passed in as variables.

This section describes the input parameters. In some instances, a structure or
array of multiple parameters may be specified (for example, multiple device
addresses).

MYGADS (N) is used in many calls. This is an array of n (1 to 15} GADS
(GPIB addresses) structures which are required by various calls for address-
ing the bus. A single GADS structure consists of two integers. The first is the
primary address of a device. The second is the secondary address. If the first
is set to -1, the device is assumed to not exist. If no addresses are provided, it
is assumed that the bus is already addressed.

An example of a structure with two devices is:

' $SINCLUDE : 'HEADER.BI’

DIM MYGADS (15) AS GADS

MYGADS (0) .PRIMAD = 3 ‘first device -- pri. adr., 3
MYGADS (0) .SECAD = -1 ’'first device ~-- no sec. adr.
MYGADS (1} .PRIMAD = 2 'gecond device -- pri. adr. 2
MYGADS (1) .SECAD = 8 ' second device -- sec. adr. 8
MYGADS (2) .PRIMAD = -1 " no third device

If the bus is not going to be addressed (i.e., the KM-488-DD is a Peripheral),
use the following mygads structure:

DIM NOADD({1l) AS GADS
NOADD (0) .PRIMAD = -1

This describes any data which will be returned after execution of the call.
has been completed.
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errcode% - All calls except KDIAGON, KUNPACK, KPACK, KSWAP, and
KDIAGOFF return an integer error code which will be 0 if no error was
detected. It is good practice to check errcode#% after each call and provide
a routine to handle errors if they arise.

Returns This section describes any values which are returned by the routine.

Programming This section lists any special programming considerations for the routine.
Notes

Excample This section gives a programming example using the routine.
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KABORT

Purpose

Syntax

Parameters

Retums

Programming
Notes

Example

This routine allows the KM-488-DD to take control of the GPIB bus by
forcing all other devices on the bus to the idle state. The KM-488-DD must be
the Active Controller.

CALL KABORT (boardnr%, eaerrcode%)

boardnr¥ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.,

exrrcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

If the KM-488-DD is both the Active and System Controller, KABORT asserts
the IFC line to retain control of the bus. Otherwise, the KM-488-DD will
assert the ATN line, and then untalk and unlisten all devices.

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

! Error code returned if any. 0 indicates no error
brdnum = 0 ¢ First GPIB Board

r%%xk Saiza Control of GPIB Bus *¥*¥%

r

errnum = 0

CALL KRABORT (brdnum, errnum)

IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KARM

in QUICKBASIC

Purpose
Syntax

Parameters

Defines the conditions under which the lightpen status becomes true.

CALL KARM(boardnr%, errcode%, armcode%)

boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be
programmed.

armcode% is a 16-bit integer describing on which conditions a light pen
interrupt may occur. The integer is of the format:

Bit 15-9 8 7 6 § 4 3 2 1 0
0 |ADSC| CIC | PER| DET | SRQ|DEC| LA | TA | IDLE

Where:

ADSC Address Status Change. If this bit is set to 1, the lightpen status
will become true when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller). This encompasses all the conditions marked
with an asterisk (*) below.

cict Controller in Charge. If this bit is set to 1, the lightpen status
will become true when the control is passed to the KM-488-DD
and it becomes the Active Controller.

PER* Peripheral, If this bit is set to 1, the lightpen status will become
true when the KM-488-DD passes control to another device and
becomes a Non-Active Controller.

DET Device Triggered. If this bit is set to 1, the lightpen status will

become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Trigger command.
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KARM (cont'd)

SRQ Internal SRQ. If this bit is set to one, the lightpen status will
become true when the KM-488-DD’s internal Service Request Bit
(SRQ) is set.

DEC Device Cleared. If this bit is set to one, the lightpen status will
become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Clear command.

LA* Listen Addressed. If this bit is set to one, the lightpen status
will become true when the KM-488-DD, acting as a Peripheral, is
addressed as a Listener and can accept data from the GPIB.

TA* Talk Addressed. If this bit is set to one, the lightpen status will
become true when the KM-488-DD, acting as a Peripheral, is
addressed as a Talker and can output data to the GPIB.

IDLE* Idle. If this bit is set to one, the lightpen status will become true
when the KM-488-DD, acting as a Peripheral, is unaddressed as
a Talker or a Listener.

] NOTE: The conditions marked by an asterisk (*) will force the lightpen
status to true only when the KM-488-DIY's address status has changed. This
is indicated by the state of the Address Change Bit in the Status byte. See
the KSTATUS or KQUIKSTAT routine descriptions for more information.

Returns errcode% is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. Ifit is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming The driver must be configured for lightpen emulation at load time via the
Notes CONFIG.DAT "pipe" file, as the default for lightpen emulation is off.
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KARM (cont'd)

Example

in QUICkBASIC

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

! Error code returned if any. 0 indicates no error

DIM armcode AS INTEGER ’' Integer to hold interrupt enable
mask

brdnum = 0 ' First GPIB Board

**% QET UP LIGHT PEN INTERRUPT **

!

"Enable light pen interrupt detection on SRQ

r

ON PEN GOSUB 2000

QB connection of subroutine to the light pen
PEN ON

‘OB command to¢ turn on light pen interrupt

armcode=§H10 ’'KM-488-DD will set light pen status bit on
SRQ

CALL KARM (brdnum, errnum, armcode)

IF errnum THEN PRINT "IEEE Errcor ";errnum:STOP

r
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KBUF

Purpose Selects in which direction the memory is to be addressed for both DMA and
non-DMA buffered transfers.

Syntax CALL KBUF (boardnr%, errcode%, dirs)

Parameters  boardnr# is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

dir% selects the direction in which the buffer is to be read. If dir% is equal
to 1, the buffer address will be incremented. If dir% is equal to 0, the buffer
address will be decremented.

Returns errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming If the buffer’s address is to be incremented during a bus I/O operation, be
Notes sure to use the lowest address in the designated buffer. Likewise, if it is to be
decremented, select the highest address.

Example DIM brdnum AS INTEGER ' Number of board to be
accessed.
! Error code returned if any. 0 indicates no error
DIM erxnum AS INTEGER
DIM memdixr AS INTEGER ' Direction to access memory
errnum = 0
brdnum = ¢ ’ First GPIB Board
memdir = 0 / Decrement Memory Addrass On DMA
! *%%* gat Direction Of Memory Address Change With DMA
Hhn
CALL KBUF (brdnum, errnum, memdir)
IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KBUFD

in QUICKBASIC

Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

Returns the number of characters transferred in the last buffered transfer or,
in the case of DMA transfers, the current transfer.

CALL KBUFD (boardnr%, errcode%, bcount¥%)

boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

errcode¥ is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

bcount % represents the number of characters which were transferred dur-
ing the last buffered transaction. This will be a long integer (32-bits) in the
range 0 to 1,048,575 (0 to 20%°-1).

1. If data is transferred in the DMA CONTINUE mode, KBUFD returns
represents the number of characters transferred thus far.

2. Itisuseful to call this routine after a buffered KENTER has been per-
formed. This will help you to determine if the expected number of
characters has been received and/or the transfer has terminated as the
result of a detected terminator.

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

" Error code returned if any. 0 indicates no error
DIM StxCnt AS LONG

errnum = 0

’ Number of characters to be transferred to/from memory
brdnum = 0 ’ Firat GPIB Board

‘Return # Of Bytes In Last GPIB BUS Data Transfer

CALL KBUFD (brdnum, errnum, StrCnt)

IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KCLEAR

Purpose The KM-488-DD must be an Active Controller. Resets device(s) to their

power-up parameters.

Synfax CALL KCLEAR (boardnr%, errcode%, mygads (0))

Parameters boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BL.

Returns errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1. Ifmygads contains no addresses, then the universal GPIB DCL (De-
Notes vice Clear) command is issued and all devices will be cleared.

2. If mygads contains addresses, then those devices specified will be lis-
tened and sent a GPIB SDC (Select Device Clear) Command.

Example ' $INCLUDE : ’'HEADER.BI’
DIM noadd(l) AS GADS
* this structure holds primary and
' secondary addresses of the devices for the group
DIM brdnum AS INTEGER f Number of board to be
accessed.
DIM exrrnum AS INTEGER
errnum = 0
' Erroxr code returned if any. 0 indicates no error
noadd (0) .primad = -1
" No first primary address, hence no addresses
r
r** With No Address Issue The Universal Device Clear--
Clear All Devicas**
CALL KCLEAR (brdnum, errnum, noadd(0))
IF arrnum THEN PRINT "IEEE Error ";errnum:STOP
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KCONFIG
Purpose Resets the KM-488-DD to its default operating parameters or to those
specified.
Syntax CALL KCONFIG(boardnr%, errcode%, cfgstring$, stringlen%)

Parameters boardnr% isaninteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

cfgstring$ is a user-defined string. This string can be comprised of any
of the following options:

/T {term term Sets the input and output GPIB bus terminators. You

EOI] can select one or two GPIB bus terminators followed by
EQI or just EOL If you just specify /T, the GPIB bus
terminators will be reset to none.

term is an optional parameter which represents a ter-
minator byte to be used. This terminator byte can be
represented as any of the following;:

$char where char is an integer representing the
hex or decimal equivalent of the termina-
tor’s ASCII representation. (See Appendix
B for ASCII Equivalents.) char must be
preceded by a dollar sign ().
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KCONFIG (cont’d)

KM-488-DD Programming Guide

/TI [term term
EQTI]

/TO [term term
EoTr]

/E [term term]

Hexadecimal values must also be preceded
by &H. For example, $84 represents the let-
ter "T" as does $&H54.

CR This represents the Carriage Return charac-
ter (13 decimal, 0D hex).

L¥ This represents the Line Feed character (10
decimal, 0A hex).

'X where X represents a printable ASCII char-

acter. The character must be preceded by
an apostrophe (), for example: ' B
represents the character B.

EOI (End or Identify) is an optional GPIB BUS termina-
tor. If included, the KM-488-DD will detect/assert the
GPIB bus EQI line. (This would indicate that the last
character has been sent.) Data will continue to be read
until this terminator, a valid terminator sequence, or
both are detected.

Sets the input GPIB bus terminators. You can select one
or two GPIB bus terminators followed by EOI or just
EOL If you just specify /TI, the input GPIB bus termi-
nator will be reset to none. term and EOT are described
above.

Sets the output GPIB bus terminators. You can select
one or two GPIB bus terminators followed by EOI or
just EQL If you just specify /TO, the input GPIB bus
terminator will be reset to none. term and EOT are
described above.

Sets the input and output EOL terminators. (Note that
this should only be used if the application program also
includes File I/O Commands.) term is described
above.
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J/EI [term term]

JBO [term term]

/N name addr
[secaddr]

Sets the input EOL terminators. (Note that this
should only be used if the application program
also includes File I/O Commands.} texm is
described above.

Sets the output EOL terminators.

(Note that this should only be used if the appli-
cation program also includes File I/O Com-
mands.)

Configures a named device. Sets its address to
the given value and its GPIB bus terminators to
the current GPIB bus terminator settings.

(Note that this should only be used if the appli-
cation program also includes File /O Com-
mands using named devices.)

name is the name of the device.
addr is the primary GPIB address (00 to 30).

secaddr is the secondary GPIB address (00 to
31).

=y NOTE: Do not create a named device with the same name as an existing
directory on the current working disk.

If c£gstring is empty, then the configuration will revert to the installation

configuration.

stringlen is an integer from 0 to 255 which gives the length of the

cfgstring string.

Returns errcodes$ is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KCONFIG (cont'd)

Programming 1. The /E, /EI, /EO, and /N options will only take effect if File I/O

Notes Commands are used within the same application program as the call-
ables.

2. Ifyouare converting an application program previously written using
the File I/O commands to callables, be sure to note that the CONFIG
string for the KCONFIG call does not include the "CONFIG" keyword
(i.e., as you would if you were using the CONFIG File I/O command).

3.  Primary and Secondary Addresses must each be two characters long,
e.g. 01 or 0209.

Excarmple DIM Stx AS STRING f 8tring to hold command

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

' Error codea raeturned if any. 0 indicates no error
DIM StxCnt AS INTEGER ' Integer to hold size of Str
errnum = 0

brdnum = 0 ' First GPIB Board

* Configure Terminators as Carriage Return, Line Feed
With EOI

Str = "/T CR LF EOI"

Strent = LEN(Strx) ‘Length of 8tr

CALL KCONFIG(brdnum, errnum, Str, StrCnt)

IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KDIAGON

In QuickBASIC

Purpose
Syntax

Parameters

Returns

Programming
Notes

Example

Turns file diagnostics on. (Default is off.)
CALL KDIAGON (filename$, strlent)

filename$ is a string containing the name of the file to which the diagnos-
tic information is to be written.

strlent is the length of the string representing the name of the file.
None.

1. This will echo the value of the call parameters into a disk file.

DIM Str AS STRING f String to hold command

DIM StxCnt AS INTEGER ' Integer to hold size of Str
Str = "DEBUG.DAT" fTarget Diagnostic File Name

StrCnt = LEN(Str) "Length of Str

Turn Driver Diagnostics On And Send Info To Disk File
CALL KDIAGON (Str, StrCnt) 'File Name & File Name Length
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Purpose Disables file diagnostics.

Syntax CALL KDIAGOFF ()
Parameters None.
Returns None.

Programming None.
Notes

Example CALL KDIAGOFF ()
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Purpose
Syntax

Parameters

Resets previously set conditions which cause lightpen interrupts.

CALL KDISARM (boardnr%, errcode%, armcode%)

boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

armcode% is a 16-bit integer describing which conditions should be reset.
The integer is of the format:

Bit 15-% 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC | PER | DET | SRQ | DEC| LA [ TA | IDLE

Where:

ADSC Address Status Change. If this bit is set to 1, light pen status
will not change when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller).

cic Controller in Charge. If this bit is set to 1, light pen status will
not change when the control is passed to the KM-488-DID and it
becomes the Active Controller.

PER Peripheral. If this bit is set to 1, light pen status will not change
when the KM-488-DD passes control to another device and
becomes a Non-Active Controller (Peripherab).

DET Device Triggered. If this bit is set to 1, light pen status will not
change when a KM-488-DD, acting as a Peripheral, receives a
GPIB Trigger command.

SRQ Internal SRQ. If this bit is set to one, light pen status will not

change when the KM-488-DI)'s internal Service Request Bit
(SRQ) is set.
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KDISARM (cont’d)

DEC Device Cleared. If this bit is set to one, light pen status will not
change when a KM-488-DD, acting as a Peripheral, receives a
GPIB Clear command.

LA Listen Addressed. If this bit is set to one, light pen status will
not change when the KM-488-DD is addressed as a Listener and
can accept data from the GPIB.

TA Talk Addressed. If this bit is set to one, light pen status will not
change when the KM-488-DD is addressed as a Talker and can
output data to the GPIB.

iDLE Idle. If this bit is set to one, light pen status will not change
when the KM-488-DD is unaddressed as a Talker or a Listener.

Returns errcode$% is a variable through which error codes are returned. If this

Programming
Notes

Exampie

variable is set to 0, then no error occurred. Ifit is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

None.

DIM brdnum AS INTEGER ‘ Number of board to be accessed.
DIM errnum AS INTEGER

! Error code returned if any. 0 indicates no error

DIM disarm AS INTEGER ' Integer to disable mask

errnum = 0

brdnum = 0 ' First GPIB Board

* DISABLE LIGHT PEN INTERRUPT

L

‘Digable light pen interrupt detaction on SRQ

PEN OFF 'QB command to turn off light pen interrupt
‘KM-488-DD will not set light pen status bit on SRQ
disarm=&H10

CALL KDTSARM {brdnum. errnum, disarm)

IF errnum THEN PRINT "IEEE Error ",errnum:STOP
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Purpose
Syniax

Parameters

Sets DMA transfer mode.
CALL KDMA (boardnr%, errcocde%, dmamode%)

boardnr$ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

dmamode% is a 16-bit integer which represents the DMA mode to be used. If
no dmamode% is given, then single mode without autoinitialization will be
assumed. The dmamode% integer is interpreted as follows:

Blt 15-3 2 1 0
0 SIN DEM AUTO

Where:

SIN SINGLE. When this bit is set to one, the SINGLE mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus and transfers a
single byte of data. Control of the bus is then returned to the
microprocessor.

Note that SINGLE and DEMAND mode can not be invoked
simultaneously.

DEM DEMAND. When this bit is set to one, the DEMAND mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus. The DMA con-
troller retains contro! of the bus until the DMA request signal is
unasserted. Once this signal has been unasserted for more than
one microprocessor clock cycle, control of bus is returned to the
microprocessor. This mode allows the DMA controller chip to
pass data at a slightly faster rate and the microprocessor to
access the bus when it is not needed.

Note that SINGLE and DEMAND mode can not be invoked
simultaneously.
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KDMA (cont'd).

AUTO

AUTOINITIALIZE. When this bit is set to one, the AUTOIN-
ITIALIZE mode is selected. Under normal circumstances, the
DMA controller transfers the specified number of bytes to/from
the PC memory from the given starting address and terminates
when completed. When the AUTOINITIALIZE mode is
enabled, the DMA controller will reset the original byte count,
reset the initial address, and repeat the transfer again. The
AUTOQINITIALIZE option is only in effect until the next
KENTER or KOUTPUT buffered transfer is completed. Addi-
tionally, if a KENTER or KOUTPUT transfer in DMA CON-
TINUE mode is selected, the AUTOINITIALIZE option will only
be in effect for that transfer.

Returns None.

Programming 1.
Notes

All DMA AUTOINITIALIZE transfers should occur entirely within a
single DMA 64 KByte page. So, if a DMA buffer operation involves a
transfer of more than 64K or occur across a DMA page boundary, the
AUTOINITIALIZE option affects only those bytes in the last transfer
occurring within one DMA page.

Also note that DMA AUTOINITIALIZE transfers specified for buffers
that are located in more than a single DMA page are unpredictable.

It is impossible for a program to halt a DMA AUTOINITIALIZE opera-
tion unless the DMA CONTINUE option is selected. This is because
the driver does not return control to a program using non-CONTINUE
operations until the transfer completes.
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Example DIM brdnum AS INTEGER ‘' Number of board to be accessed,
DIM errnum AS INTEGER
! Error code returned if any. 0 indicates no errox
DIM singleauto AS INTEGER ‘ Integer to hold DMA command
brdnum = 0 ’ First GPIB Board
errnum = (
singleauto = 4 + 1 ’‘Single/autoinitialize DMA Transfer
"*** Sat Up DMA Mode To Single With Autoinitialize ***
CALL DMA (brdnum, errnum, singleauto)
IF errnum THEN PRINT "IEEE Errorxr ";erxrnum:STOP
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KENTERBUF

Purpose Allows the KM-488-DD to receive data from a GPIB bus device into a Quick-
BASIC integer array.

Syntax CALL KENTERBUF (boardnr%, errcode%, data%(0), count,

mode%, mygads¥ (0), termlist% (0))

Parameters boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

data# is an integer array large enough to accept the returned data. Ifa
non-zerc count is specified, data% (count/2) will suffice for any
returmed data. If count is 0 and terminator characters are used, then data%
must be dimensioned to accommodate both data and terminators returned
by the device.

count is a long integer representing the number of characters to be read.
Valid counts are within the range 0 to 4294967295 (2*-1) decimal, or from O to
&HFFFFFFFF. When 0 is used, the KENTERBUF will stop when the termina-
tion specified by termlist is satisfied.

mode% is an integer which represents whether or not DMA is to be used and
if the CONTINUE mode is to be used. This integer is interpreted as follows:

BIt 15-2 1 ¢
0 CONT DMA
Where:
CONT CONTINUE. This an optional mode which is used in conjunc-

tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.
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KENTERBUF (cont'd)

If CONTINUE is used and the DMA AUTQOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked or a pre-specified GPIB BUS input
terminator is detected.

DMA DMA. If this bit is set to one, then DMA will be used in the data
transfer.

mygads (n) is an array of n {n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI,

termlist (3) is aninteger array which defines the GPIB bus terminators
to be used during the KENTERBUF call. These terminators are used in con-
junction with count to terminate the input process. Terminator choices
include whether or not EOI will be detected to signal end of input and which
character sequence, if any, is to be detected as an end of message code. The
default terminator scheme is initially set-up by the CONFIG.DAT file, and
can be modified by calling KTERM or KCONFIG. termlist can either
specify the use of the default terminators or temporary overrides.

termlist is comprised of the following elements:

termlist (0) : EOI detection, Possible values are:

-1{&HFFFF)  Use the default EOI setting.
0 Don’t Detect EOL
1 Detect EOI.

termlist (1) : 1st GPIB bus terminator. Possible values are:
~-1(&HFFFF) Use the default terminator. Note that
if the default first terminator is used,

the default second terminator will
also be used.
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Returns
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0to 255

Detect this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

termlist (2) : 2nd GPIB bus terminator. Possible values are:

-1(&HFFFF)

0 to 255

Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

Detect this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

The following default termlist can also be used:

DIM DTRM(3) AS INTEGER

DTRM(0) = ~1 ' Use the default EOI choice

DTRM (1)
DTRM (2)

-1 ’ Use the default first terminator
-1 ' Use the default second terminator

errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KENTERBUF (cont'd)

Programming 1.
Notes

in QUICKBASIC

If the KM-488-DD is a Peripheral, an active controller must address the
KM-488-DD as a listener before KENTERBUF is called. In this instance,
you should use the noadd structure in lieu of mygads. This is
described in section 8.1.

If the KM-488-DD is the Active Controller, it will automatically address
itself as a listener and another device defined in mygads as the talker.
Since only one device can be a talker, the address group mygads can
contain only one address. If a device has been previously addressed to
talk and the KM-488-DD previously addressed to listen, then mygads
can be noadd (See section 8.1) and the bus will not be re-addressed.

If count is specified as 0, then KENTER will terminate when the ter-
minator(s) specified by termlist is encountered.

If it is desirable to terminate on count only and not use the default
terminators, then you must select no terminator overrides in the ter-
mlist array, in addition to giving the count. In this case, a byte by
byte synchronous transfer is executed.

If both count and terminators are specified, the KENTERBUF will ter-
minate on whichever condition is encountered first.

If the condition(s) for termination is not encountered, KENTERBUF
will timeout unless the timeout has been disabled.

To manipulate the data, which is returned in the form of two data bytes
per integer location, you may need to use KUNPACK.
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KENTERBUF (cont'd)

Example

"$INCLUDE : 'HEARDER.BI'
DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER ' Erxrror code returned, 0 = no
error
DIM numd AS INTEGER " Number of bytes to transfer
DIM mode AS INTEGER ' DMA mode
! this structure will hold the primary and
' secondary addresses of the devices
DIM SCOPEadd(2) AS GADS
DIM SCOPEtxm (3} AS INTEGER
' Terminators for enter
DIM dmain(514) fArray to hold DMA input waveform from
scope
SCOPEadd (0) .primad = 5 ' first primary address = 5
SCOPEadd (0) .secad = -1 ‘' first secondary address =
SCOPEadd (1) .primad = -1
! second primary address = NONE and NONE to follow
brdnum = ) ' First GPIB Board
errnum = {
mede = 1 DMA mede flag -~ 0: no DMA
’ l: DMA Without CONTINUE
! 3: DMA With CONTINUE

r

NONE

SCOPEtrm(0) = -1 ‘ Use default EOI

SCOPEtxm(l) = ~1 7’ Use default first

SCOPEtrm(2) = -1 ' Use default second

numd = 1028 "Number of bytes to transfer
r

‘Enter 1028 bytes form the device at GPIB address 5
CALL KENTERBUF (brdnum, errnum, dmain{(0), numd, mode, SCO-

PEadd (0), SCOPEtrm(0)})
IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KENTERSTR

Purpose

Syniax

Parameters

in QUICKBASIC

Allows the KM-488-DD to receive data from a GPIB bus device.

CALL KENTERSTR (boardnx%, errcode%, data$, count, mode%,
mygads® (0), termlist%(0))

boardnr$ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

data$ is a string large enough to accept the returned data. If a non-zero
count is specified, the string should be of length count. If count is 0 and
terminator characters are used, the string must be large enough to accommo-
date both data and terminator characters returned by the device.

count is a long integer representing the number of characters to be read.
Valid count s are within the range 0 to 4294967295 (2%*-1) decimal, or from 0
to &HFFFFFFFF. Note however, that QuickBASIC strings have a maximum
length of 65535(&HFFFF). When count is 0, the KENTERSTR will stop
when the terminators specified by termlist have been detected.

mode% is an integer which represents whether or not DMA is to be used and
if the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 16-2 1 0
0 CONT DMA
Where:
CONT CONTINUE. This an optional mode which is used in conjunc-

tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.
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in QUICKBASIC
KENTERSTR (cont'd).
If CONTINUE is used and the DMA AUTQOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked or a pre-specified GPIB BUS input
terminator is detected.
DMA DMA. If this bit is set to one, then DMA will be used in the data

transfer.

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI.

termlist (3) is an integer array which defines the GPIB bus terminators
to be used during the KENTERSTR call. These terminators are used in con-
junction with count to terminate the input process. Terminator choices
include whether or not EOI will be detected to signal end of input and which
character sequence, if any, is to be detected as an end of message code. The
default terminator scheme is initially set-up by the CONFIG.DAT file, and
can be modified by calling KTERM or KCONFIG. termlist can either
specify the use of the default terminators or temporary overrides.

termlist is comprised of the following elements:

taermlist (0) : EOI detection. Possible values are:

-1(&HFFFF)  Use the default EOI setting.
0 Don’t Detect EOL
1 Detect EOL

termlist (1): 1st GPIB bus terminator. Possible values are:

-1{&HFFFF)  Use the default terminator. Note that
if the default first terminator is used,
the default second terminator will
also be used.
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Relurns

Using the Call Interface
in QUICKBASIC

termlist (2):

0to 255

-1(&HFFFF)

0to 255

Detect this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

2nd GPIB bus terminator, Possible values are:

Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

Detect this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

The following default termlist can also be used:

DIM DTRM(3) AS

DTRM (0) =
DTRM (1) =
DTRM(2) =

=1
-1 7
-1

INTEGER

Use the default EOI choice
Use the default first terminator
Use the default second terminator

errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KENTERSTR (cont'd)

Programming 1.
Notes

If the KM-488-DD is a Peripheral, an active controller must address the
KM-488-DD as a listener and some other device as the talker, before
KENTERSTR is called. In this instance, you should use the noadd
structure in lieu of mygadas. This is described in section 8.1.

If the KM-488-DD is the Active Controller, it will automatically address
itself as a listener and another device defined in mygads as the talker.
Since only one device can be a talker, the address group mygads can
contain only one address. If a device has been previously addressed to
talk and the KM-488-DD previously addressed to listen, then mygads

can be noadd (See section 8.1) and the bus will not be re-addressed.

If count is specified as 0, then KENTERSTR will terminate when the
terminator(s) specified by termlist is encountered.

If it is desirable to terminate on count only and not use the default
terminators, then you must select no terminator overrides in the ter—
mlist array, in addition to giving the count. In this case, a byte by

hvte svnchronous transfer is executed,

MY AR Oy ARG VIRISINL o RATL AL

If both count and terminators are specified, the KENTERSTR will ter-
minate on whichever condition is encountered first.

If the condition(s) for termination is not encountered, KENTERSTR will
timeout unless the timeout has been disabled.

Use the LONG function SSEGADD& ()} to obtain the address of a string,.

This function is intringic to QuickBASIC 7. X onlv. Tt is sunnlied for
I function ig intrinsic to QuickBALIC 7. X only. It 18 suppiled for

users of Versions 4.X in the files KM488QB4.LIB and KM488QB4.QLB.

Example ‘$INCLUDE : ‘HEADER.BI’

DIM
DIM

brdnum AS INTEGER ' Number of board to be accessed.
errnum AS INTEGER

' Error code returned if any. 0 indicates no error

DIM

DIM
DIM

DIM

numd A8 INTEGER ! Number of bytes to transfer

mode AS INTEGER " DMA mode

S8trCnt A8 INTRGER ' Integer to ho gize of 8tr
I

id o
Str AS STRING String to hold command
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KENTERSIR (cont'd)
DIM DMMadd (2) AS GADS ' this structure will hold the
primary and
' secondary addresses of the
devices

DIM DMMtrm(3) AS INTEGER ' Terminators for enter

DIM brdnum AS INTEGER ' This variable will contain the
board
! number to be accessed.

DMMadd (0) .primad = 5 ' first primary address = 5
DMMadd (0) .secad = -1 ' first secondary address =
DMMadd (1) .primad = -1
’ sacond primary address = NONE and NONE to follow
brdnum = 0 ' First GPIB Board
erxnum = 0
mode = 0 ' DMA mode flag -—- 0: no DMA
d 1: DMA Without CONTINUE
d 3: DMA With CONTINUE

I

NONE

DMMtxm{0) = -1 ' Use default EOI

DMMtrm(l) = -1 ' Use default first

DMMtrm(2) = -1 ' Use default second

numd = 0

"Number of bytes to transfer -- 0 means go until termina-
tion

r

Str = STRIKGS (20, 32)

’ Must be long enough to held returned data including
GPIB

! terminators

CALL KENTERSTR (brdnum, errnum, SSEGADD& (Str), numd, mode,
DMMadd (0), DMMtxrm{0))

IF errnum THEN PRINT "IEEE Error ";errnum: STOP
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in QuickBASIC

KERROR

Purpose
Syntax

Parameters

Returns

Programming
Notes

Example

Enables/Disables display of Error Messages.

CALL KERROR (boardnr%, errcode%, eswk)

boardnr#% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

esw is an integer which determines if error message display function will
be enabled or disabled. If esw%=1, the error message display is enabled.
(This is the default.) If esw¥=0 is specified, the error message display is dis-
abled.

errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. If KERROR has been used to enable error messages, the message will
only reveal that an error has occurred for the KM-488-DD calls. It does
not identify what type of error occurred. The KDIAGON routine
should be used to help debug applications utilizing the KM-488-DD
calls, and the KSTATUS routine used for identifying the error number.

2. Programs canalso check erxr_code% after each call to identify the
exact nature of call errors.

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

! Error code returned if any. 0 indicates no error
* 0 disables error display 1 enables

DIM errsw AS INTEGER

brdnum = 0 ' First GPIB Board

errnum = 0

erraw = 1 ' Enable Error Display

f *%¥ Enable Erxror Display ***

CALL KERROR (brdnum, errnum, errsw)

IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KFILL

in QUICKBASIC

Purpose

Syntax

Parameters

Returns

Defines the KM-488-DD driver’s response to a request for data when none is
available.

NOTE: KFILL is provided for users who mix File [/O Commands and Calls
in the same program. It only affects inputs performed using the File /O
Commands.

CALL KFILL(boardnr$%, errcode%, fillsw%)

boardnr#% is an integer which represents the board identification number.
This is an integer in the range O to 3 and represents the board to be pro-
grammed.

£i111sw% is an integer which represents the fill condition. (The default con-
dition is for the KM-488-DD driver to return a NULL character.) £illsw%
can be any one of the following:

-1 OFF. The KM-488-DD driver will not return any data charac-
ters or a DOS error message, if no input data is available.

-2 ERROR. The KM-488-DD driver will not return any data
characters, but will generate an Error Message. The error
message number can then be trapped by calling the KSTATUS
routine. (Refer to the KSTATUS routine for more information.)

0 - 255 ASCIL The KM-488-DD driver will return the designated
ASCII character. (An ASCII Equivalence Chart is provided in
Appendix A.) Specify the decimal equivalent of the character
to be used.

errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur, The error codes are listed in Appendix G.
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KFILL

Example DIM brdnum AS INTEGER ' Number of board to be
accessed.
DIM errnum AS INTEGER
* Error code returned if any. 0 indicates no error
DIM fillchar AS INTEGER ' ASCII value of £ill character
brdnum = 0 ' First GPIB Board
errnum = 0
fillchar = 88 ’ Decimal equivalent of "X"
r %%k gat Fill Character To X’/ *¥¥%
CALL KFILL (brdnum, errnum, fillchar)
IF errnum THEN PRINT "IEEE Erxror ";errnum:STOP
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KHELLO.

in QUICkBASIC

Purpose
Syntax

Parameters

Returns

Programming
Notes

Example

Returns an identification string from the KM-488-DD driver.

CALL KHELLO(boardnr%, errcode%, idresponse$)

boardnr$ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

idresponse$ will contain a string similar to: copyright (c) 1991
Keithley MetraByte Corp.

errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. The string into which the HELLO message is returned must be dimen-
sioned prior to calling KHELLO. Otherwise, QuickBASIC assumes that
the string is of length 0 and calling KHELLO will result in destroying
other programmed data. (See the QuickBASIC STRINGS$ function.)

DIM brdnum AS INTEGER ' Number of boaxrd to be accessed.
DIM earrnum AS INTEGER

! Error code returned if any. 0 indicates no error

DIM Str AS STRING ' String to hold returned message
brdnum = 0 'First GPIB Board

' Must be long enough to hold returned id

Str = STRINGS (50, 32)

r*%x* Return ID from driver to verify its presence **w»
CALL KHELLOQ (brdnum, errnum, Str)

IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KLOCAL

Purpose Forces the specified bus device(s) to return to being programmed locally
from their front panels. This routine can only be used if the KM-488-DD is
acting as a System or Active Controller,

Syntax CALL KLOCAL(boardnr%, errcode%, mygads (0))

Parometers boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI.

Returns errcodef is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If the KM-488-DD is the System Controller and if mygads does not

Notes specify an address, then the GPIB REN (Remote Enable) line is unas-
serted and all devices are returned to Local. In order to return them to
remote mode, it will be necessary to issue a KREMOTE call. Likewise, if
Local Lockout is required, it will be necessary to issue a KLOL call.

2. As an Active Controller, the KM-488-DD can issue the GPIB GTL (Go
To Local) message to those devices specified by mygads. In this case,
the GPIB REN (Remote Enable) line remains asserted and devices will
return to remote when addressed to listen. If a KLOL (Local Lockout)

call has been issued previously, it should still be in effect when a device
is returned to Remote.
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KLOCAL (cont'd)

Example

in QUICKBASIC

‘$INCLUDE : ’'HEADER.BI'

DIM brdnum AS INTEGER ' Numbexr of board to be accessed.
DIM errnum AS INTEGER ' Error code returned if any. 0
indicates no error

DIM DMMadd{2) AS GADS

' this structure will hold the primary

' and sacondary addresses of the devices

DMMadd (0) .primad = 5 ' first primary address =5
DMMadd (0) .secad = ~1 ‘/ first secondary address =
DMMadd (1) .primad = -1

’ second primary address = NONE and NONE to follow
brdnum = (¢ / First GPIB Board

arrnum = 0

r*#%* Sand Davice With GPIB Address Back To Local
CALL KLOCAL (brdnum, errnum, DMMadd(0))

IF errnum THEN PRINT "IEEE Error ";errnum:STOP

NONE
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KLOL

Purpose i 3 ; be used if the 88-DD jis an A e 0 em
Controller. It will disable the GPIB bus devices from being returned to Local
Control by means of the Local/Remote button on the device.

e NOTE: This routine issues an IEEE-488 bus signal, LOL. This signal is not
supported by all IEEE-488 bus devices.

Syntax CALL KLOL (boardnr%, errcode%)

Parameters boardnr$ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  The "LOCAL" button is disabled so that a device cannot be returned to

Notes local state for manual programming or control. The Active Controller
can return specific devices to "local with lockout state”, whereby an
operator can then use the front panel controls. When the device is
addressed to listen again, it returns to "remote with lockout state".
Thus, the effect of the LOL call will remain until the REN line is unas-
serted (LOCAL) by the System Controller.

2. Itis good practice to issue a KLOL so that devices are under strict pro-
gram control. KLOL can be issued before a device is put in remote and
will take effect when the device’s LOCAL button is set to remote.

Example DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER
f Error code returned if any. 0 indicates no error
brdnum = 0 ' First GPIB Board
'Prevent Devices From Being Returned To Local Control
errnum = 0
CALL KLOL (brdnum, errnum)
IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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in QuickBASIC
KOUTPUTBUF
Purpose Transmits data from the KM-488-DD to the GPIB bus.
Synlax CALL KOUTPUTBUF (boardnr%, errcode%, data%(0), count,

mode%, mygads (0), termlist (0))

Parameters boardnrf is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

data% is an array containing the data to be output.

count is a long integer representing the number of characters to be output.
Valid counts are within the range 1 to 4294967295 (2*-1) decimal, or from 1 to
&HFFFFFFFF.

mode% is an integer which represents whether or not DMA is to be used and
if the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT DMA
Where:
CONT CONTINUE. This an optional mode which is used in conjunc-

tion with DMA. When this bit is set to ene, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.
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KOUTPUTBUF (cont'd)
If CONTINUE is used and the DMA AUTQINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked.
DMA DMA., If this bit is set to one, then DMA will be used in the data
transfer.,

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI.

termlist is an integer array which defines the GPIB bus terminators to be
used during the KOUTPUTBUF call. These terminators are used in conjunc-
tion with count to terminate the output process. Terminator choices
include whether or not EOI will be asserted with the last byte and whether or
not a certain byte or sequence of two bytes will be sent as an end of message
code. The default terminator scheme is initially set-up via the CONFIG.DAT
file, and can be modified by calling KTERM or KCONFIG. termlist can be
used either to specify the use of the default terminators or to use temporary
override terminators.

termlist is comprised of the following elements:

termlist (0): EOI assertion. Possible values are:
-1(&HFFFF) Use the default EOI setting.
0 Don’t Assert EOLL
1 Assert EOL

termlist {1): 1st GPIB bus terminator. Possible values are:
-1(&HFFFF) Use the default terminator. Note that

if the default first terminator is used,

the default second terminator will
also be used.
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KOUTPUTBUF (cont'd)

in QUICkBASIC

0to 255 Send this ASCII character as the first
(GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence

Chart is provided in Appendix A.)
termlist (2): 2nd GPIB bus terminator. Possible values are:

-1{&HFFFF) Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

0 to 255 Send this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. {(An ASCII
Equivalence Chart is provided in
Appendix A.)

The following default termlist can aiso be used:

DIM DTRM({(3) AS INTEGER
DTRM(0) = -1 ’ Use the default EOI choice
DTRM(l} = -1 ’ Use the default first terminator

DTRM (2)

-1 ' Use the default second terminator

Returns errcode$% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.

Notes

If the KM-488-DD is a peripheral, then an Active Controller must
address the KM-488-DD as a talker and some other device(s) as the lis-
tener(s). In this case, use noadd formyagads. (See section 8.1.).

If the KM-488-DD is both the System and Active Controller, and
mygads contains the device(s) to be addressed, the KOUTPUTBUF
will automatically assert the GPIB REN (Remote Enable) line.
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KQUTPUTBUF (cont'd)

3. If the KM-488-DD is the Active Controller and KOUTPUTBUFF is called,
it will automatically address itself as the talker and another device(s)
contained in mygads as the listener(s). If the devices have been pre-
viously addressed, then mygads can be noadd and the bus will not be
re-addressed.

4. A non-zero count must always be specified.

5.  If you do not wish to append terminator characters, then be sure to set
the terminator defaults via CONFIG.DAT or by calling KTERM or
KCONFIG and select no terminator overrides in the texmlist array,

6.  If a listener does not accept a character, a timeout will occur unless the
timeout has been disabled.

Example DIM SCOPEtrm(3) AS INTEGER ‘ Terminators for output

DIM brdnum AS INTEGER
* This will contain the board number to be accessed.
DIM dmaout (514)
"Array to hold DMA output waveform for scope
noadd{(0) .primad = -1
! No first primary address, hence no addresses
brdnum = 0 ’ First GPIB Board
mode = 1 ' DMA mode flag -- 0: no DMA
f 1: DMA Without CONTINDE
' 3: DMA With CONTINUE

I

SCOPEtrm(0) = -1 ' Use default EOI
SCOPEtrm{l) = -1 ' Use default first
SCOPEtrm(2) = ~1 ' Use default second

numd = 1028 'Number of bytes to transfer
errnum = 0

r

r*%% Coda to £ill dmaout here **%*

4

CALL koutputBuf (brdnum, errnum, dmaout (0), numd, mode,
noadd(0), SCOPEtrm(0)})
IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KOUTPUTSIR.
Purpose Transmits data from the KM-488-1DD to the GPIB bus.
Syntax CALL KOUTPUTSTR (boardnr%, errcode%, data$, count, mode%,

mygads {0), termlist (0})

Parameters boardnr# is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

data$ is a string of data to be output.

count ¥ is a long integer representing the number of characters to be output.
Valid counts are within the range 1 to 4294967295 (2*>-1) decimal, or from 1 to
&HFFFFFFFF hex.

mode% is an integer which represents whether or not DMA is to be used and
if the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT DMA
Where:
CONT CONTINUE. This an optional mode which is used in conjunc-

tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.
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KOUTPUTSTR (cont'd)
If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked.
DMA DMA. If this bit is set to one, then DMA will be used in the data
transfer.

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n} is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI.

termlist is an integer array which defines the GPIB bus terminators to be
used during the KOUTPUTSTR call. These terminators are used in conjunc-
tion with count to terminate the output process. Termination choices
include whether or not EOI will be asserted with the last byte and whether or
not a certain byte or sequence of two bytes will be sent as an end of message
code. The default termination scheme is initially set-up via CONFIG.DAT
program, and can be modified by calling KTERM or KCONFIG. termlist
can be used to specify the use of the default terminators or a different termi-
nator.

termlist (3} is comprised of the following elements:
termlist (0): EOI detection. Possible values are:

-1(&HFFFF}  Use the default EOI setting.
0 Don’t Assert EOL
1 Assert EOL

termlist (1) : 1st GPIB bus terminator. Possible values are:

-1{&HFFFF) Use the default terminator. Note that
if the default first terminator is used,
the default second terminator will
also be used.
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Returns
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0 to 255 Send this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

termlist (2): 2nd GPIB bus terminator. Possible values are:

-1(&HFFFF) Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

0 to 255 Send this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. (An ASCH
Equivalence Chart is provided in
Appendix A.)

The following default termlist can also be used:

DIM DTRM{(3) AS INTEGER

DTRM(0) = -1 ’ Use the default EOI choice
DTRM(l) = -1 ‘' Use the default first terminator
DTRM{(2) = ~1 ' Use the dafault second terminator

errcode is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If the KM-488-DD is a peripheral, then an Active Controller must

Notes

address the KM-488-DD as a talker and some other device(s) as the lis-
tener(s). In this case, use the noadd structure in lieu of mygads. (See
section 8.1.).

2. If the KM-488-DD is both the System and Active Controller, and
mygads contains the device(s) to be addressed, the KOUTPUT will
automatically assert the GPIB REN (Remote Enable) line.
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KOUTPUTSIR (cont'd)

If the KM-488-DD is the Active Controller and KOUTPUT is called, it
will automatically address itself as the talker and another device(s) con-
tained in mygads as the listener(s). if the devices have been pre-
viously addressed, then mygads can be noadd and the bus will not be
re-addressed.

A non-zero count must always be specified.

If you do not wish to append terminator characters, then be sure to set
the terminator defaults accordingly. This may be accomplished via
CONFIG.DAT or by calling KTERM or KCONFIG and use no overrides
in the termlist.

If a listener does not accept a character, a timeout will occur unless the
timeout has been disabled.

Use the LONG function SSEGADD& () to obtain the address of a string,.

This function is intrinsic to QuickBASIC 7.X only. It is supplied for
users of Versions 4.X in the files KM488(QB4.LIB and KM488(QB4.QLB.
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KOQUTPUTSIR (cont'd)

Example ' $INCLUDE : 'HEADER.BI'
DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER
' Error code returned if any. 0 indicates no errox

DIM numd AS INTEGER ’ Numbexr of bytes to transfer
DIM mode AS INTEGER ! DMA mode
DIM Str AS STRING ! String to hold returned message

DIM SCOPEadd (2} AS GADS

' this structure will held the primary

' and secondary addresses of the devices for output
DIM SCOPEtrm(3) AS INTEGER ' Terminators for output
DIM brdnum AS INTEGER

‘ This variable will contain the board number to be

‘ accessed.

SCOPEadd (0) .primad = 5 ' first primary address = 5
SCOPEadd (0) .secad = -1 ' first secondary address =
SCOPEadd (1) .primad = -1

' sacond primary address = NONE and NONE to follow

NONE

brdnum = 0 ' First GPIB Board

errnum = (

mode = 1 ‘ DMA mode flag —- 0: no DMA
! 1: DMA Without CONTINUE
‘ 3: DMA With CONTINUE
’

SCOPEtrm(0) = -1 ' Use default EQI

SCOPEtrm(l) = -1 ‘' Use default first

SCOPEtm(2) = -1 ' Use default second

Str = STRINGS (20, 32)

Str = "HOR ASE:5E-4"

StxCnt = LEN(Str)

CALL KOUTPUTSTR (brdnum, errnum, SSEGADD& (Str), StrCnt,
mode, SCOPEadd (0}, SCOPEtrm(0})

IF erzrnum TEEN PRINT "IEEE Error ";errnum:STOP
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KPACK

Purpose This packs discrete 8-bit data values (stored in a 16-bit integer array) into
sequential bytes. This routine is useful when an instrument can only accept
an 8-bit data value, because the KM-488-DD driver can only transfer contigu-
ous bytes.

Syntax KPACK (souxrce% (0) ,dest’¥ (0}, counts)

Parameters  source$ is the name of the integer array which contains the data to be con-
verted.

dest% is the name of the integer array in which the converted data is to be
stored.

count# is an integer which represents the number of elements comprising
the source% array. (The number of elements needed in the dest% array is
count%/2.)

Returns Result is stored in dest%.

Programming 1. Both source% and dest% must be declared as COMMON-
Notes SHARED. The KM-488-DD driver assumes that each of these arrays
resides in QuickBASIC’s default data segment.
Example DIN numd AS INTEGER  Number of bytes to transfer
fArray to hold DMA output waveform
DIM dmaout (514) AS INTEGER
"Working array
DIM workb(1028) AS INTEGER
COMMON SHARED dmacut ()}, workb ()
numd = 1028 ‘Number of bytes to transfer
‘Convert the word (integer) working array into
' a packed array.

P (R T P T

CALL KPACK (VARPTR (workb{0)), VARPTR (dmaout {(0)), numd%)
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Purpose

Syntax

Paramelers

Relurns

Programming
Notes

Designates another controller to be the Active Controller. The KM-488-DD
must be an Active Controller.

CALL KPASCTL (boardnr%, errcode%, mygads(0))

boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS, You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI.

errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

If the KM-488-DD which is relinquishing its position as the Active Controller
is also a System Controller, it retains its status as System Controller.
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KPASCTL (cont'd)

Example

'$INCLUDE : 'HEADER.BI’
DIM brdnum AS INTEGER ' Number of board to bhe accessed.
DIM erxnum AS INTEGER

! Error code returned if any. 0 indicates no error
DIM PERIadd(2) AS GADS

' this structure will hold the primary and

" sacondary addresses of the device to take control
PERIadd (0} .primad = 2 ' first primary address = 2
PERIadd (0) .secad = -1 ' first secondary address = NONE
FPERIadd(l) .primad = -1

' second primary address = NONE and NONE to follow
brdnum = ¢ ' First GPIB Board
errnum = 0

¢t *%x* Passg To Davice At GPIB Address 2 **¥*
CALL RPASCTL(brdnum, errnum, PERIadd{0))
IF errnum THEN PRINT "IEEE Error ";arrnum:STOP
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Purpose

Syntax

Parcmeters

Returns

Programming
Notes

Example

Initiates a Parallel Poll. The KM-488-DD must be the Active Controller.

NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.

CALL KPPOLL (boardnr%, errcode%, pprtn%)

boardnrk is an integer which represents the board identification humber.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur, The error codes are listed in Appendix G.

pPprtn% is an integer variable which will contain an integer in the range 0 to
255 decimal. This integer indicates which Data Lines which have been
asserted (DIO1-DIOS).

None.

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

! Error code returned if any. 0 indicates no error

DIM ppresp AS INTEGER ' Parallel poll response

brdnum = 0 ’ First GPIB Board

r

I %%% Conduct Parallel Poll **%w%

errnum = 0

CALL KPPOLL (brdnum, errnum, ppresp)

IF errnum THEN PRINT "IEEE Error ";errnum:STOP
F

PRINT
PRINT "The Parallel Poll Returned = ";ppresp
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KPPC

Purpose Configures the Parallel Poll response of a GPIB bus device._The KM-488-DD
must be the Active Confroller.

=g NOTE: Many GPIB devices do not support parallel polling., Check your
device’s documentation.

Syntax CALL KPPC (boardnr%, errcode%, mygads(0), ppccfg¥)

Parameters boardnrs is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI.

ppccfg is an integer which represents the Parallel Poll Response of the
device to be programmed. This integer is of the format:

Bit 7 6 5 4 3 2 1 0
0 1 1 0 S P2 P1 PO
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KPPC (cont'd)
Where:
S is the parallel poll response value (0 or 1) that the device uses to
respond to the parallel poll when service is required. This bit is
generally set to 1.
S NOTE: This value must correspond to the setting of the GPIB

bus device’s ist bit (individual status bit). Refer to the Device’s
documentation for more information.

P2P1 PO is a 3-bit value which tells the device being configured which
data bit (DIO1 through DIOS) it should use as its parallel poll
response.

Relurns errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than (, then
an error did occur. The error codes are listed in Appendix G.

Programming None.
Notes
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KPPC (cont'd)

Example

f$INCLUDE : ‘HEADER.BI'
DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

' Error code returned if any. 0 indicates no errxor
DIM ppconf AS INTEGER ' Parallel poll configuration
DIM PWRadd (2) AS GADS

 this structure will hold the primary and

’ secondary addresses of the device to take to be confi-
gured
PWRadd (0) .primad = 1 ' first primary address =1
PWRadd (0) .secad = -1 ' first gecondary address =
PWRadd (1) .primad = -1

' gsecond primary address = NONE and NONE to £follow
brdnum = 0 / First GPIB Boazd

! Configure Device At GPIB Address 1 To Respond On DIQ3
Line *¥*
ppconf = &HA
errnum = 0
CALL XPPC (brdnum, errnum, PWRadd{(C), ppconf%)
IF errnum THEN PRINT "IEEE Error ";errnum:STOP

NONE
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Purpose

Syntax

Parameters

Returns

Disables the Parallel Poll response capability of the specified GPIB bus
device(s). -488- i

CALL XPPD (boardnr%, errcode%, mygads (0})

boardnr#% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.,

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BL.

errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes
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KPPD (cont'd)

Example f$INCLUDE : 'HEADER.BI’

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM exrrnum AS INTEGER

‘' BError code returned if any. 0 indicates no error
DIM PWRadd (2) AS GADS

! this structure will hold the primary and secondary

' addressas of the device to take to be disabled
PWRadd (0) .primad = 1 ' first primary address =1
PWRadd {(0) .secad = -1 ‘' first secondary address = NONE
PWRadd (1) .primad = -1

' sacond primary address = NONE and NONE to follow
brdnum = 0 ’ First GPIB Board
errxrnum = 0

! Disablae Device B GPIB Add #l1 From Responding To KPPOLL
CALL KPPD (brdnum, errnum, PWRadd(0})

8-58



KM-488-DD Programming Guide Using the Call Interface

in QUICKBASIC

KPPU

Purpose Disables the Parallel Poll Response of all GPIB bus device(s). The KM-
488-DD must be the Active Controller.

Syntax CALL KPPU(boardnr%, errcode%)

Parameters boardnr$ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns arrcoda$ is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes

Example DIM brdnum AS INTEGER ' Number of hoard to be accessed.

DIM errnum AS INTEGER

' Error code returned if any. 0 indicates no error
brdnum = 0 ' First GPIB Board
errnum = (

" Disable Parallel Poll Response Of All Devices
CALL KPPU(brdnum, errnum)
IF earrnum THEN PRINT "IEEE Error ";errnum:STOP
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KQUIKSTAT
Purpose Returns the KM-488-DD)'s status byte.
Syntax CALL KQUIKSTAT (boardnr%, errcode%, gstatt)

Parameters boardnrs is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns gstat% is a pointer to the returned status integer. The status integer is of
the following format:

Bit 15-9 8 7 6 5 4 3 2 1 0
0 [IADSC| CIC |PEND| DET | SRQ | DEC | LA | TA | DMA

Where:

ADSC Address Status Change. If this bit is set to 1, a change in address
status has occurred (i.e., a Talker becomes a Listener, or a
Peripheral becomes an Active Controller).

ciC Controller in Charge. If this bit is set to 1, the KM-488-DD is an
Active Controller.

PEND SRQ Pending. If this bit is set to 1, the KM-488-DD has an SRQ
request pending.

DET Device Triggered. If this bit is set to 1, a GPIB Trigger com-
mand has been received.

SAQ Internal SRQ. If the KM-488-DD is an Active Controller and
this bit is set to one, a device is requesting service. If the KM-
488-DD is a Peripheral and this bit is set to one, then its SRQ
(issued by KREQUEST) has not been serviced.

DEC Device Cleared. If this bit is set to one, the KM-488-DD has

received a GPIB Clear command.
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KQUIKSTAT(cont'd)
LA Listen Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Listener and can accept data from the GPIB.
TA Talk Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Talker and can output data to the GPIB.
DMA DMA. A DMA transfer is currently in progress.

Programming
Notes

Example

aerrcode% is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than O,
then an error did occur. The error codes are listed in Appendix G.

None.

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

! Error coda returned if any. 0 indicates no error
DIM gstatus AS INTEGER

' Number to hold the quick status work

brdnum = 0 ' First GPIB Board

aerrnum = 0

* %k% Raturn Status Word *¥¥

CALL KQUIKSTAT (brdnum, errnum, gstatus)

IF errnum THEN PRINT "1IEEE Error ";errnum:STOP

r

if (gstatus AND &H10)

THEN PRINT "NO SRQ DETECTED" ELSE PRINT "SRQ"
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KREMOTE

Purpose Forces the GPIB bus device(s) to the remote mode (ignore the bus).

& NOTE: The KM-488-DD must be a System Controller to execute this
command.

Syntax CALL KREMOTE (boardnr%, errcode%, mygads(0))

Parameters boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI.

Returns errcode$ is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KREMOIE (cont’)

Programming 1. Ifmygads does not specify an address (i.e., noadd is used), then the

Notes GPIB REN (Remote Enable) line is asserted. Devices will not be in the
remote mode until addressed to listen. If mygads contains address
then those devices will also be addressed to listen, so they will be putin
remote.

2. Itis good programming practice to issue a Local Lockout to prevent the
device(s) from being returned to Local mode.

Example $INCLUDE : 'HEADER.BI’
DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER
! RError code returned if any. 0 indicates no error
DIM DMMadd (2) AS GADS
" this structure will hold the primary and
" secondary addresses of the devices
DMMadd (0) .primad = 12 ' first primary address = 12
DMMadd (0) .secad = -1 ' first secondary address = NONE
DMMadd (1) .primad = -1
" sacond primary address = NONE and NONE to follow
brxdnum = ) ’ First GPIB Board
errnum = 0
'Assert REN + Address Device At Address 12 To Listen
CALL KREMOTE (brdnum, errnum, DMMadd(0)})
IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KREQUEST
Purpose Sets the Serial Poll Response of a KM-488-DD which is a Peripheral.
Syntax CALL KREQUEST (boardnr%, errcode%, sp%)

Parameters  boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

sp% is an integer in the range 0 to 255 which represents the serial poll
response of the device. This integer is of the following format:

Blt 7 6 5 4 3 2 1 0
DiO8 | rsv | DIOG | DIO5 [ DIO4 | DIO3 | DIO2 | DIOY

Where:
DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte
(correspond to data lines DIO1-DIOS).
rsv If this bit is 1, the KM-488-DD will generate a Service Request
(assert SRQ).
Returns errcode% is a variable through which error codes are returned. If this

variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming 1.  The Active Controller can read the value of sp by serial polling the
Notes KM-488-DD. This will clear bit 6, if it was set.

2. Use KQUIKSTAT or KSPOLL to check if the Peripheral has been serial
polled {checks the status of the SRQ bit).
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Example
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DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

* Error ccode returned if any. 0 indigcates no error
DIM srqreq AS INTEGER

! Integer to hold byte to request service

bxdnum = 0  First GPIB Board

I

! Set RSV But Don't Set Any Other Bits In Status Byte
srqreq = 64

errnum = 0

CALL KREQUEST (brdnum, errnum, srgreq)

IF errnum THEN PRINT "IEEE Error ";exrrnum:STCP
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KRESET
Purpose Performs a "warm" reset of the KM-488-DD and the GPIB bus.
Syntax CALL ERESET (boardnr%, errcode%)

Parameters  boardnr# is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns errcoda% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  The KM-488-DD is reset to the following conditions:
Notes

¢ STOP * ERRORON

* DISARM + FILL NULL

e CONFIG « LOCAL

* ABORT * REQUEST 0 (If Peripheral)

» BUFFER INCREMENT ¢ Clear CHANGE, TRIGGER, and
s DMA SINGLE CLEARSTATUS

« TIMEOUT 10
It also clears all error conditions.

2. If the KM-488-DD is the System Controller, it will assert the GPIB IFC
(Interface Clear) line for at least 500 usecs.

Example DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER
’ Error code returned if any. 0 indicates no error
brdnum = 0 ' First GPIEB Board
f
I %*k* Raget Driver Ww¥*
errnum = 0
CALL XKRESET (brdnum, errnum)
IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

Initiates data transfers between two nen-Active Controller GPIB devices, by

unasserting the ATN line. The KM-488-DD must be an Active Controllerin
o ot e

CALL KRESUME (boaxrdnr%, errcode%)

boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

aerrcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

This routine is normally called after a KSEND has addressed a talker and a
listener. (See KSEND description.)

DIM brdnum AS INTEGER ‘ Number of board to be accessed.
DIM errnum AS INTEGER

! Error code returned if any. 0 indicates no error
brdnum = 0 '’ First GPIB Board

r

f *%*x Drop ATN Line After A Send Command *#*%
errnum = 0

CALL KRESUME (brdnum, errnum)

IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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KSEND
Purpose Sends GPIB commands and data from a string.
Syntax CALL KSEND (boardnr%, errcode%, sendstr$, stringlen%)

Parometers boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

sendstx$ is a string which includes any of the following subcommands:
CMD, UNT, MTA, MLA, TALK, LISTEN, DATA, and EOL Multiple sub-
commands may be specified; however, the length of the gntire SEND com-
mand string cannot exceed 255 characters. The subcommands are as follows:

CMD - Sends information with the ATN line asserted. This indicates to
the bus devices that the characters are to be interpreted as GPIB bus
commands. The command may be sent as either a quoted string (e.g.,

’ COMMAND ) or as a numeric equivalent of an individual ASCII char-
acter (e.g.,, 13 decimal or &BOD hex for a Carriage Return). Hex values
must be preceded by &H. Multiple quoted strings or ASCII values
bytes may be sent if they are separated by commas {e.g., CMD
67,79,77,77,65,78, 68).

An EQOI cannot be sent with this subcommand, because an EQI with
ATN asserted would initiate a Parallel Poll.

UNT - Untalks all devices by sending a GPIB UNTALK command with
ATN asserted.

UNL - Unlistens all devices by sending the GPIB UNLISTEN command
with ATN asserted.

MTA - Designates the KM-488-DD to address itself to talk by sending
the GPIB MTA (My Talk Address) command with the ATN line
asserted.
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MLA - Designates the KM-488-DD to address itself to listen by sending
the GPIB MLA (My Listen Address) command with the ATN line
asserted.

TALK addr - Addresses another GPIB device or KM-488-DD to talk
by sending a GPIB TAG (Talk Address Group) command with the ATN
line asserted. addr is an integer representing the GPIB BUS device

address of the device to talk. This integer ranges from 00 to 30 decimal.

LISTEN addr - Addresses another GPIB device(s) or KM-488-DD(’s)
to listen by sending a GPIB LAG (Listen Address Group) command
with ATN asserted. addr is an integer representing the GPIB BUS
device address of the device(s) to talk. This integer ranges from 00 to
30 decimal. Multiple listeners can be specified.

DATA - Sends information with the ATN line unasserted. This indi-
cates to the bus devices that the characters are to be interpreted as data.
This is the technique which is to be used to send device-dependent
commands. (See the IEEE-488 Tutorial in Appendix C for more infor-
mation.) The data may be sent as either a quoted string (i.e., " DATA')
or as a numeric equivalent of an individual ASCII character (i.e., 13
decimal or §HOD hex for a Carriage Return). Hex values must be prec-
eded by &H. Multiple quoted strings or ASCII values bytes may be
sent if they are separated by commas (e.g., DATA 68, 65, B4, 65).

This sub-command is useful when you are sending commands which
are unique to your interface.
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Retlurns

Programming
Notes

EOT - Sends information with the ATN line unasserted. EOI will be
asserted when the last character is transmitted. This information is
interpreted as GPIB bus data and may be sent as either a quoted string
(e.g., ' xyz') or as a numeric equivalent of an individual ASCII charac-
ter (e.g., 13 decimal or & HOD hex for a Carriage Return). Hex values
must be preceded by &H. Multiple quoted strings or ASCII values
bytes may be sent if they are separated by commas (e.g., EOT
120,121,122).

stringlent is an integer between 0 and 255 which represents the length of
the SEND string.

errcodef is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1.

Typically, KSEND is used to send commands to initiate communication
directly between peripheral devices. For example, the KM-488-DD
driver might talk a scope and send a trace to a listened plotter.

The maximum length of the SEND command, including any subcom-
mands, is 255 characters. To SEND large amounts of data, use multiple
SEND commands.

SEND should only be used when a non-conforming device requires a
special command sequence or a non-standard GPIB command. Do not
use the SEND command unless you are extremely familiar with GPIB.

The KM-488-DD must be the Active Controller to send commands. Any
KM-488-DD can send data.

If a DATA subcommand is not included in the KSEND string, be sure
to call KRESUME immediately after the KSEND. This is necessary
because the ATN line must be dropped so that the transfer will pro-
ceed.

Do not include the word SEND within the SEND string as you might
do in the File I/0 SEND Command.
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Example

in QuICKBASIC

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

¢ Error code returned if any. 0 indicates no error

DIM StxCnt AS INTEGER ' Length of Str

DIM Str AS STRING ! 8tring to hold returned message
brdnum = 0 '’ First GPIB Board

r

"Address Device @ 2 To Listen + Device & 12 to talk
Str = "UNT UNL LISTEN 02 TALK 12~

StrxrCnt = LEN(Str)

errnum = 0

CALL KSEND (brdnum, errnum, Str, StrCnt)

IF errnum THEN PRINT "IEEE Error ";errnum:STOP

r

"Drop ATN Line After A Send Comnmand

CALL RESUME (brdnum, errnum)

IF errnum THEEN PRINT "IEEE Error ";errnum:STOP
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KSPOLL

Purpose If the KM-488-DD is an Active Controller, KSPOLL will check for an SRQ or
conduct a serial poll. If the KM-488-DD is a Peripheral, KSPOLL will check if
the KM-488-DDYs SRQ) has been serviced.

Synfax CALL KSPOLL(boardnr%, errcode%, spr%, mygads(0))

Parameters  boardnr$ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads (n) is anarray of n {(n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI.

Returns errcode#% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

spr% is an unsigned integer or an array of unsigned integers with an entry
for each address inmygads. The value of the integer is 0 to 255 and corre-
sponds to a byte with the following bitmap:

Bit 7 6 5 4 3 2 1 0

DiO8 | SRQ | DIOs | DIO5 | DI04 | DIO3 | DIO2 | DIOY
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Where:
DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte (corre-
spond to data lines DIO1-DIOS).
SRQ If this bit is 1, the SRQ (Service Request) line will be asserted to

request servicing. Otherwise, SRQ will not be asserted.

Bit 6 has the special significance of indicating an SRQ pending. The signifi-

cance

Programming 1.
Notes

of the other bits will be application dependent.

The most common use of KSPOLL is for the KM-488-DD, as an active
controller, to issue SPOLL with mygads containing the address of a
single device. This addresses and serial polls the device and, upon
return, spr contains the serial poll response of the polled device. If the
SRQ bit in spr is set, the device had issued an SRQ. The other bits in
sprare device-dependent. Serial polling a device which is currently
asserting SRQ will cause the device to unassert SRQ.

The string returned by KSTATUS or the integer status word set by
KQUIKSTAT can be checked to determine the presence of an SRQ
before a serial poll is conducted. If only one device is asserting SRQ,
the effect of issuing KSPOLL will be to clear the internal SRQ pending
"bit", even if the polled device is not issuing the SRQ. It is also the case
when multiple devices are asserting SRQ and a device not currently
asserting SRQ is polled. In this case, a subsequent use of KSTATUS or
KQUIKSTAT will not reveal a pending SRQ.

To aid in identifying which bus device(s) is currently requesting ser-
vice, a KM-488-DD which is the Active Controller can serial poll as
many as 14 devices by issuing a KSPOLL call withmygads containing
the address of more than one device. In this case, spr should be an
array of unsigned integers with one element for each address in
mygads. In this case, KSPOLL will serial poll each addressed device
and return the serial poll bytes in the spr array. This is a faster way
for discerning the source of an SRQ among several devices.
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Example

2. If the KM-488-DD is a peripheral and KSPOLL is called with mygads
equal to the no address structure (noadd), spr will be the serial poll
response (sp) set by KREQUEST - with the possible exception of the
SRQ bit, which may have disappeared as a result of an Active Control-
ler having serial polled the KM-488-DD since the last KREQUEST call.
In the instance of an Active Controller serial polling a peripheral
KM-488-DD, the peripheral KM-488-DD unasserts the SRQ line. For an
example, see KREQUEST. The state of the SRQ bit can also be deter-
mined from the string returned by KSTATUS or the integer status word
set by a KQUIKSTAT call.

3. If the KM-488-DD is the Active Controller and issues KSPOLL with
mygads equal to noadd, spr will be 64 if a device is asserting SRQ
and 0 if not. This same result could have been determined from
KQUIKSTAT or KSTATUS.

Note that if this call is issued when a SRQ is pending, it internally
“clears” the SRQ "pending" bit, even though the requesting device has
not been polled and is still issuing an SRQ. Thus, a subsequent
KSPOLL, KQUIKSTAT, or KSTATUS call will not reveal a pending
SRQ.

' $INCLUDE : 'HEADER.BI’

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

! Exrror code returned if any. 0 indicates no error

DIM sbyt (3) AS INTEGER ' Array to hold result of spoll
DIM devadd(3) AS GADS

' this structure will hold the primary and

' secondary addresses of the devices
devadd (0} .primad = 5 ' first primary address = 5
devadd (0} .secad = -1 ' first secondary address =
davadd(l) .primad = 7 ' second primary address = 7
devadd(l) .secad = -1 ' second secondary address = NONE
devadd (2) .primad = ~1 ‘no third device

brxdnum = 0 ! First GPIB Board

errnum = (

f serial poll devices in devadd(). results go in sbyt ()
CALL KSPOLL(brdnum, errnum, devadd (0}, sbyt(0))

IF errnum THEN PRINT "IEEE Error ";exrnum:STOP

NONE
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Purpose

Syntax

Paramefers

Relurns

Returns a character string describing the current operating state of the KM-
488-DD.

CALL KSTATUS (becardnri%, errcode%, stat$)

boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur, The error codes are listed in Appendix G.

errcode¥X is a variable through which error codes are returned. If this vari-

stat$ is a character string which describes the current operating state of the
KM-488-DD. The string is of the format shown in Table 8-2. stat$ should
be 75 bytes long in order to contain the longest message that might be
returned. If it is too short, data will be written over other regions of memory
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Table 8-2. Status String

Starting
Col

# of Cols,

Name and Deacripiion

11

Operating Mode - Tells if the KM-488-DD is acting as an Active
Controlier or Peripheral, Can be C or P where:

C = The KM-488-DD is an Active Controller
P = The KM-488-DD is a Peripheral

Bus Address - Gives the IEEE-488 Bus Address of the KM-488-DD.
This is a two-digit decimal integer ranging from 00 to 30.

- Indicates if the device has changed
addressed siate, i.e., if it has cycled between the Talker, Listener, or
Active Controller states. This is reset whenever a STATUS is read.
This can be one of the following:

GO0 = There has not been a change in the addressed status.

G1 = There has been a change in the addressed status.

Current Addressed State - Indicates if the KM-488-DD is currently

acting as a Talker or Listener, oris ldle. Canbe T, L, or I, where:

T = The KM-488-DD is a Talker
L = The KM-488-DD is a Listener
I = The KM-488-DD is Idle

Service Request - Represents the current internal SRQ status where:

S0 = SRQ not asserted
§1 = 5RQ) asserted

If the KM-488-DD is in the Active Controlier mode, the internal SRQ
state indicates if a device is asserting SRQ.

If the KM-488-DD is acting as a Peripheral, the internal SRQ state is set
by using the KREQUEST call. Itis cleared by a serial poll from the
Active Controller and indicates it is asserting SRQ.
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Table 8-2. Status String
Starting # of Cols, Name and Description
Col

14 3 Error Code - Indicates whether or not an error has occurred. The
three characters consist of the letter 'E’ followed by a two digit error
cade. (A list of these error codes is provided in Appendix G.) An
error code of 00 indicates no error has occurred.

18 2 Triggered State - Indicates if a IEEE-488 trigger command has been
reccived or not, This is not updated during DMA CONTINUE trans-
fers. Triggered State values are:

T0 = No trigger command has been received.
T1 = A trigger command has been received.

21 2 Cleared - Indicates if the [EEE Clear command has been received or
not, Thisis not updated during DMA CONTINUE transfers. Cleared
values are:

C0 = No Clear command has been received.
C1 = A Clear command has been received.

24 2 Transfer Status - Indicates if a data transfer is in progress. Values

which may appear are:

PO = No transfer

P1 = DMA CONTINUE Transfer occurring

P2 = DMA AUTQINITIALIZE Transfer occurring

27 up to 45 Error Message Text - Contains the Error Message Text associated with
the given error code (EXX). These error messages are listed in
Appendix G.

Programming If the KM-488-DD is the Active Controller, the Service Request Status may be
Notes cleared (i.e, S0) as a result of a KSPOLL, even when the SRQ line is still
asserted. See the discussion in KSPOLL.
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Exomple

DIM bxdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

' Error code returned if any. 0 indicates no error

DIM Stxr AS STRIRG * String to hold returned message
brdnum = 0 * First GPIB Board

errnum = (

Str = STRINGS (75, 32)

"#%* Loop and check status for SRQ ¥**

f

chkstatus:

CALL KSTATUS (brdnum, errnum, Str) ' Request status

IF errnum THEN PRINT "IEEE Error ";errnum:STOP

IF (MID$(Str,12,1) <> "1") GOTO chkstatus
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Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

Stops a DMA CONTINUE transfer.
CALL KSTOP (boardnr%, errcode%)

boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than §, then
an error did occur. The error codes are listed in Appendix G.

1. If the DMA CONTINUE transfer has been completed, a KSTOP will
have no effect.

2, Use the KBUFD call to determine the actual number of characters
which were transferred before the KSTOP took effect.

DIM brdnum AS INTEGER ' Number of board to be accessad.
DIM errznum AS INTEGER

! BError code returned if any. 0 indicates no error
brdnum = 0 ' First GPIB Board

r

! W%k Qtop DMA *¥¥

arrnum = 0

CALL KSTOP (brdnum, errnum)

IF errnum THEN PRINT "IEEE Error ";erxrnum:STOP
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KSWAP
Purpose Exchanges the bytes contained in the elements of an integer array.
Syntax CALL KSWAP (array% (0),count%)

Parameters  array# is the name of the integer array whose bytes are to be "swapped".

count ¥ is an integer representing the number of elements contained in the
integer array (array#%).

Returns array% will contain the newly formatted integer array.

Programming 1.  This routine exchanges the bytes within individual elements of an inte-

Notes ger array. Byte swaps are necessary when communicating with devices
that transfer binary data (real or integer numbers) in high byte-low
byte order.

When such a device transfers data into a QuickBASIC integer array,
your program must swap the bytes in each array location, as Quick-
BASIC will expect integers to be in low byte-high byte order in
memory. Likewise, you must KSWAPT data within an integer array that
is being sent to a device expecting high byte-low byte data. The KM-
488-DD driver is unable to perform the swap during a transfer, as it
treats PC memory as a linear sequence of bytes.

Example DIM WORKBUFFS (100)
DIM COUNT AS INTEGER

COUNT = 101 ’ WORKBUFF% (100) HAS 101 ELEMENTS
FOR X = 0 TO 100 ’ CALCULATE A SINE WAVE
WORKBUFF% (X) = 10 * SIN(X)

NEXT X

CALL KSWAP (WORKBUFF% (0), COUNT) ' SWAP THE INTEGERS

f ... OUTPUT DATA TO DEVICE NEXT ...
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Purpose Changes the default GPIB bus terminator(s) to be used in ENTER and/or
OUTPUT calls.
Syntax CALL KTERM (boardnr%, errcode%, termlist% (0))

Parameters boardnr$ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

termlist% (0) is an integer array which contains the new default GPIB
bus terminators for the KM-488-DD device specified by boardnr%. See
Chapter 6 for more information regarding the use of GPIB bus terminators.
termlist (4) is comprised of the following elements:

termlist (0) : Input/Output GPIB Terminators. Possible values

are:

-1 Change the Input Terminators.

0 Change both Input and Output
Terminators.

1 Change the Output Terminators.

termlist (1)} : EOI detection/assertion. Possible values are:

0 No EQI assert/detect.
1 Assert/Detect EQL
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termlist (2) : 1st GPIB bus terminator, Possible values are;

-1{&HFFFF) Don’t use first or second GPIB bus
terminator,

0 to 255 Use this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Terminator. The 0
- 255 decimal value represents the
ASCII value of the terminator charac-
ter to be used. (An ASCII Equiva-
lence Chart is provided in Appendix
A)

termlist (3): 2nd GPIB bus terminator, Possible values are;

-1(&HFFFF) Don’t use second GPIB bus termina-
tor.

0 to 255 Use this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Terminator.
The 0 - 255 decimal value represents
the ASCII value of the terminator
character to be used, (An ASCII
Equivalence Chart is provided in
Appendix A.)

Returns errcode% is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming 1.  KTERM will change the default bus terminators set during software
Notes installation as directed by texrmlist (0).
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Example

in QUICKBASIC

DIM brdnum AS INTEGER

' Number of board to be accessed.

DIM arrnum AS INTEGER

’ Error code returned if any. 0 indicates no error
DIM modterm(4) AS INTEGER

' ugsed to modify the default terminators

brdnum = 0 ' First GPIB Board

r

" Terminator Arrays
r

modterm(0) = 0’ reset both input & output terminators
modterm(l) = 1 ' Enable EOI assert/detect
medterm(2) = -1’ no terminator characters
modterm(3) = -1’ no terminator characters

* %*%% Initialize Driver Terminatoxrs ***
I

errnum = 0
CALL KTERM (brdnum, errnum, modterm(0))
IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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Purpose Changes the timeout period.
Syntax CALL KTO (boardnr%, erxrcode®, tval)

Parameters boardnr$ is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

tval is a long integer which contains the number of 55 ms. timer ticks to
allow before a time-out.

Returns errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If no timeout period is specified, the default of 10 seconds will be used.
Notes

2. To suppress Timeout checking, set tval to 0.

3.  If a DMA CONTINUE transfer is in progress, the KM-488-DD will
check for timeouts only for the first byte that is transmitted /received.
During other types of transfers, the KM-488-DD will check for a time-
out between transmission of bytes.

You must be certain to check that a DMA CONTINUE transfer has
been completed.

Example DIM brdnum AS INTEGER
' Number of board to be accessed,
DIM errnum AS INTEGER
! Exrror code returned if any. 0 indicates no exrox
DIM ticks AS LONG " Number of ticks to set time
brdnum = 0 / First GPIB Board
errnum = 0
"Set time out to 15 seconds
ticks = 15000 \ 55 'Where a tick is 55 msecs.
CALL KTO(brdnum, errnum, ticks)
IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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Purpose

Syntax

Parameiers

Refurns

in QuICkBASIC

Triggers the specified device(s). The KM-488-DD must be an Active
Controller,

CALL KTRIGGER (boardnr%, errcode%, mygads (0)})

boardnr#% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads (n) is an array of n (n can range from 1 to 15) GPIB bus addresses
to be accessed. mygads (n) is comprised of n structures of type GADS. You
must tailor mygads to your application. The GADS structure is described in
section 8.1 and defined in the QuickBASIC include file HEADER.BI.

errcodes is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming The devices listed in mygads will be triggered.

Notes
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Example

 $INCLUDE : 'HEADER.BI’

DIM brdnum AS INTEGER ' Number of board to be accessed.
DIM errnum AS INTEGER

! Error coda returned if any. 0 indicates no error

' this structure holds the primazry

' and secondary addresses of the devices

DIM DMMadd(2) AS GADS

DMMadd (0) .primad = 12 ' first primary address = 12
DMMadd (0) .secad = -1 ‘' first secondary address = NONE
DMMadd (1) .primad = -1

' second primary address = NONE and NONE to follow
brdnum = § ' First GPIB Board

errnum = 0

'Trigger Device With GPIB Address 12

CALL KTRIGGER (brdnum, errnum, DMMadd (0}))

IF errnum THEN PRINT "IEEE Error ";errnum:STOP
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Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

Converts an integer array to consecutive 16-bit integers.

CALL KUNPACK (source% (0)},dest%(0), count¥)

sourcef is the name of the integer array which contains the data to be con-
verted.

dest$ is the name of the integer array in which the converted data is to be
stored.

count#% is an integer which represents the number of elements comprising
the source% array. (The number of elements needed in the dest % array is
count%/2)

dest% will contain the newly converted data.

1.  Both source% and dest% must be declared as COMMON-
SHARED. The KM-488-DD driver assumes that each of these arrays
resides in QuickBASIC's default data segment.

DIM numd AS INTEGER ’ Number of bytes to transfer

DIM dmain%(514) 'Array to hold DMA input waveform
DIM workb% (1028) 'Working array

COMMON SHARED dmain% (), workb% ()

numd = 1028 'Number of bytes to transfer

'Convert the packed byte array into a word
! (integer) working array
CALL KUNPACK (VARPTR (dmain% (0)), VARPTR (workb%(0)}, numd)
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Purpose Forces the KM-488-DD driver to wait until a DMA CONTINUE transfer has
been completed before returning control to the application program.

Syntax CALL KWAITC (boardnr%, errcode%)

Parameters boardnr% is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns errcode% is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  Time out checking, if enabled, is performed while KWAITCing.
Notes

2. This is an gxplicit wait. The following calls perform an

implicit wait:
¢« KABORT « KPPOLL DISABLE
» KCLEAR ¢ KPPOLL UNCONFIG
» KENTER + KREMOTE
¢ KLOCAL e KREQUEST
¢  KLOCAL LOCKOUT ¢ KRES5UME
¢ KOUTPUT » KSEND
+  KPASS CONTROL e KSPOLL
» KPPOLL » KTRIGGER
¢ KPPOLL CONFIG
Example DIM brdnum AS INTEGER ' Number of board to be accessed.

DIM errnum AS INTEGER

! Error code returned if any. 0 indicates no error
brdnum = 0 / First GPIB Board

r

‘Code which issued a DMA with CONTINUE followed by
! additional code

 Wait For DMA To Finish

errnum = 0

CALL KWAITC (brdnum, errnum)

IF arrnum THEN PRINT "IEEE Error ";errnum:STOP
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CHAPTER 9

USING THE CALL INTERFACE IN MICROSOFT PASCAL

Versions
Supporied

File Header

Compiling The
Program

Software
Configuration

Microsoft PASCAL versions 3.0 and higher

Be sure to include the following lines within your program:
{$include: 'mp488dd.inc’}

mp488dd.inc is an “include" file with function/procedure prototypes,
structure definitions, and constants pertinent to the MICROSOFT PAS-
CAL call interface.

km488ifc.obj is a linkable module containing the functions and procedures
defined in mp488dd.inc. This module dispatches KM-488-DD calls into the
KM driver.

If either of these files resides in a directory other than the one in which
you are compiling your program, be sure to specify a complete path to
each file.

Typically, the following statements will suffice for compiling your pro-
gram provided you have adhered to the instructions in the file header
section:

PAS1 MYPROG;
PAS2
LINK MYPROG + KM4BS8IFC;

A number of KM-488-DD configuration parameters are set via the CON-
FIG.DAT file. (See Chapter 2 and Appendix F.) These govern the default
settings of the GPIB input and output bus terminators, lightpen interrupt
enable, device timeout period, and the KM-488-DD’s Base Address. The
defaults for these are listed in Table 9-1. There are other defaults you
may have to re-program if you are using File I/O Commands in the same
program as the library interface routines (calls).
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Programming
Notes

Table 9-1. Default KM-488-DD Operating Parameters
Parameter Default
Device Timeout 10.0 seconds
GPIB Bus Input Terminator CR LF with no EOIL
GPIB Bus Output Terminator CR LF with no EOI
EOL Terminators CRLF

The KCONFIG call can be used to reset the GPIB address, and the GPIB
input and output bus terminators.

The KTERM call can be used to change the default GPIB bus terminator
settings.

The KTO call can be used to change the default device timeout value.

1. Any values passed into a call in a variable may also be passed asa
constant or as the returned value of a function.

2. Parameters which are also used to return values must be declared
as variables.

3.  Any of the KM-488-DD routines which are used to receive data
require that a string or array be declared to store the received data.
The length of the string or size of the array should be sufficient to
store the number of bytes that are expected. In addition, when a
KM-488-DD routine requires a parameter specifying the maximum
number of data bytes to be returned, it is extremely important that
the amount of storage space allocated is at least as great as this max-
imum length parameter. Otherwise, data may be stored into
memory which has been allocated for use by other parts of your
program, or for use by DOS. This could lead to erroneous operation
and possibly a system crash.

4.  In Microsoft PASCAL, LSTRINGsS are actually a special type of
character array. The first byte of the array is used to store the num-
ber of bytes contained within the string. Hence, strings may range
from 0 to 255 bytes in length and the KM-488-DD routines which
pass data to or from strings are limited to 255 bytes maximum.
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When values are returned to the calling program via a LSTRING
variable, the string length must be calculated and placed in location
0 of the string, where Microsoft PASCAL normally stores it. The
string length must be calculated in this manner as the KM-488-DD
driver is unaware of which language is issuing the current call.

5. Do not name the variables in your application program with the
same name as any of the KM-488-DD routines.

6. Do not assign a program name which is the same name as any of
the KM-488-DD routines.
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9.1 CALL DESCRIPTION FORMAT

Each call description is divided into several sections as described below.

Syntax This section describes the syntax required by each call. The following rules
are used in this section.

Call names and input parameters appearin this typeface.

Parameters  This section describes the input parameters. In some instances, a structure or
array of multiple parameters may be specified (for example, multiple device
addresses).

mygads [n] is used in many calls. This is an array of n (1 to 15) structures
of type gads which contain the GPIB address information required by the
call. This GPIB address structure consists of:

TYPE
gads = RECORD
primad : INTEGER; (*primary address 0-30%)
sacad : INTEGER; {(*secondary address (-31%)
END;

When secad is set equal to -1, it indicates that no secondary address is
applicable. When primad is set equal to -1, it terminates the array.

You must tailor mygads to your application. The mygads structure is
defined in the include file mp488dd.inc. An example of a structure with two
devices is:

EXAM : ARRAY [0..2] OF GADS;

exam.primad[0] := 3 (* first device - pri addr 3¥%)

exam.secad[0] := -1 (* and no sec addr *)
exam.primad[l] := 15 (* second device - pri addr 15 ¥)
exam.secad{l] = 2 (* and sec addr 2 *)
exam.primad[2] := -1 (* there are only two devices ¥)
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1f the KM-488-DD is a Peripheral (in which case the call will not require a
GPIB bus address), you will want to use the following mygads structure:

VAR
no_add : ARRAY [0..2] OF GADS;
BEGIN
no_add.primad[0] := -1 (* there are no devices in group ¥)

This part of the callable description describes any data which will be
returned after execution of the callable has been completed.

err_code - All calls except KDIAGON and KDIAGOFF return an integer
error code which will be 0 if no error was detected. It is good practice to
check err_codae after each call and provide a routine to handle errors if
they arise.

This section lists any special programming considerations for the routine.

This section gives programming examples.
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KABORT

Purpose This routine allows the KM-488-DD to take control of the GPIB bus by
forcing all other devices on the bus to the idle state. The KM-488-DD must be
the Active Controller.

Syntax VAR

board nr : INTEGER;
err_code : WORD;

BEGIN

kabort (board nr, exr_code);

Parameters  board nris an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err_codae is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming If the KM-488-DD is both the Active and System Controller, KABORT asserts

Noles the IFC line to retain control of the bus. Otherwise, the KM-488-DD will
assert the ATN line, and then untalk and unlisten all devices.

Example CONST

CARDNUM =0 ; (* Card Number Parameter For Calls *)
VAR

ErrorFlag : WORD; (* Word To Hold Exror Code *)
BEGIN
kabort (CARDNUM, ErrorFlag):
IF (ErrorFlag > 0) THEN err handler (ErrorFlag)}:;
END .
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Purpose
Syntax

Parameters

Defines the conditions under which the lightpen status becomes true.

VAR
board nr : INTEGER;
arm code : INTEGER;
err_code : WORD;
BEGIN

karm({board nr, err_code, arm code);

board nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be
programmed.

arm_code is a 16-bit integer describing on which conditions a light pen
interrupt may occur. The integer is of the format:

Bit 15-9 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC | PER § DET | SRQ | DEC | LA { TA |IDLE

Where:

ADSC Address Status Change. If this bit is set to 1, the lightpen status
will become true when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller). This encompasses all the conditions marked
with an asterisk (*) below.

cic* Controller in Charge. If this bit is set to 1, the lightpen status
will become true when the control is passed to the KM-488-DD
and it becomes the Active Controller.

PER* Peripheral. If this bit is set to 1, the lightpen status will become
true when the KM-488-DD passes control to another device and
becomes a Non-Active Controller.

DET Device Triggered. If this bit is set to 1, the lightpen status will

become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Trigger command.
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KARM (cont'd)

SRQ Internal SRQ. If this bit is set to one, the lightpen status will
become true when the KM-488-DD)'s internal Service Request Bit
(SRQ) is set.

DEC Device Cleared. If this bit is set to one, the lightpen status will
become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Clear command.

LAY Listen Addressed. If this bit is set to one, the lightpen status
will become true when the KM-488-DD, acting as a Peripheral, is
addressed as a Listener and can accept data from the GPIB.

TA* Talk Addressed. If this bit is set to one, the lightpen status will

become true when the KM-488-DD, acting as a Peripheral, is
addressed as a Talker and can output data to the GPIB.

IDLE* Idle. If this bit is set to one, the lightpen status will become true
when the KM-488-DD, acting as a Peripheral, is unaddressed as
a Talker or a Listener.

o NOTE: The conditions marked by an asterisk (*) will force the lightpen
status to true only when the KM-488-DLY's address status has changed. This
is indicated by the state of the Address Change Bit in the Status byte. See
the kstatus or kquikstat routine descriptions for more information.

Returns err_codae is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming The driver must be configured for lightpen emulation at load time via the
Notes CONFIG.DAT "pipe" file, as the default for lightpen emulation is off.
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Example CONST
CARDNUM =0 ; {(* Card Number Parameter For Calls *)
SRQENAB = 16 ; (* BIT 4 -- SRQ Detection *)
VAR
ErrorFlag @ WORD; {* Word To Hold Error Code *)
BEGIN
(*
*** Enable Light Pen Interrupt Detection On SRQ *#*x%
*)

karm {CARDNUM, ErrocrFlag, SRQENAB);
IF (ErrorFlag > 0) THEN err_handlex (ExrorFlag);

END .
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KBUF

Purpose Selects in which direction the memory is to be addressed for both DMA and
non-DMA buffered transfers.

Syntax VAR

dir : INTEGER;
board nr : INTEGER;
err_code : WORD;

BEGIN

kbuf (board nr, err code, dir);

Parameters  board nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.
dir selects the direction in which the buffer is to be read. If dir is equal to
1, the buffer address will be incremented. If dir is equal to 0, the buffer
address will be decremented.

Relurns err_ code is a variable through which ervor codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming If the buffer's address is to be incremented during a bus [/O operation, be

Notes sure to use the lowest address in the designated buffer. Likewise, if it is to be

decremented, select the highest address.
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Example CONST
CARDNUM =0 ; (* Card Number Parameter For Calls *)
DECREMENT = 0 ; {* Decrement Memory Address on DMA *)
VAR

ErrorFlag : WORD; (* Word To Hold Erxor Code *)

BEGIN
(*
*%% St Direction Of Memory Addvress Change With DMA *#%
*)
kbuf (CARDNUM, ErrorFlag, DECREMENT);
IF (ErrorFlag > 0) THEN err_handler (ErrorFlag):
END.
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KBUFD

Purpose Returns the number of characters transferred in the last buffered transfer or,
in the case of DMA transfers, the current transfer.

Syntax VAR

board nr : INTEGER;
err_code : WORD;
beount : INTEGERA;
BEGIN
kbufd{board nr, err code, bcount);

Parameters board nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Relurns err_code is a variable through which error codes are returned. If this vari-

able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

becount represents the number of characters which were transferred during
the last buffered transaction. This will be a long integer (32- bits) in the range
0 to 1,048,575 (0 to 20°*-1).

Programming 1.  If the data was transferred in the DMA CONTINUE mode, the value

Notes

returns the number of characters transferred thus far.

2. Itisuseful to call this routine after a buffered KENTER has been per-
formed. This will help you to determine if the expected number of
characters has been received and/or the transfer has terminated as the
result of a detected terminator.
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KBUFD
Example CONST
CARDNUM =0 ; (* Card Number Parameter For Calls *)
VAR

ErrorFlag : WORD; (* Word To Hold Error Code *)
XferCount : INTEGER4;
{(* Number Of Bytes Moved In Last Transfer ¥*)
BEGIN
(*
Raturn Number Of Bytes In Last GPIB BUS Data Transfer
*)
kbufd (CARDNUM, ErrorFlag, XferCount);
IF (ErrorFlag > 0) THEN err_ handlerx(ErrorFlag);
END.
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KCLEAR

Purpose The KM-488-DD must be an Active Controller, Resets device(s) to their
power-up parameters.

Syniax VAR

board nr : INTEGER;

err_code : WORD;

mygads : ARRAY[0..n] OF GADS;
BEGIN
kclear(board_nr, erxr code, mygads);

Parameters  board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.
mygads [n] represents the GPIB bus address of the device to be cleared.
mygads is an array of n (n can range from 1 to 15) structures of type gads.
See section 10.1 for more information.

Returns err_ code is a variable through which error codes are returned. If this vari-

able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1. Ifmygads contains no addresses, then the universal GPIB DCL (De-

Notes

vice Clear) command is issued and all devices will be cleared.

2. Ifmygads contains addresses, then those devices specified will be lis-
tened and sent a GPIB SDC (Select Device Clear) Command.
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KCLEAR
Example CONST
CARDNUM =0 ; {* Card Number Parameter For Calls *)
VAR
add 12 : ARRAY[0..1l] OF gads;

{* Address Group {(Ona Davice At 12) %)
ErrorFlag : WORD;

(* Word For Coda Returned By Calls *)
(*
Address Structure For Meter At GPIB Address 12
*)
add 12[0] .primad:=12;

(* lat Instrument Has GPIB Address 12%)
add 12[0] .saecad:=-1;

(* -1 Indicates lst Instrumant Has No Secondary Add *)

add 12[1] .primad:=-1;

{(* -1 Indicates No 2nd Inatrument In Group *)
BEGIN
(* Return The Device To Its Power Up Condition
*)
kclear (CARDNUM, ErrorFlag,add 12[01);
IF (ExroxFlag > 0) THEN err handler(ErrorFlag);
END.
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KCONFIG

Purpose Resets the KM-488-DD to its default operating parameters or to those
specified.

Syntax VAR

board nr : INTEGER;
arr_ coda : WORD;
cfg_string : LSTRING(255);
stringlen : INTEGER;
BEGIN
kconfig(board nr, exr code, cfg_string, stringlen);

Parometers board nx isaninteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

cfg_string is a user-defined string. This string can be comprised of any
of the following options:

/T [term term  Sets the input and output GPIB bus terminators. You

EOI] can select one or two GPIB bus terminators followed by
EOI or just EOL If you just specify /T, the GPIB bus
terminators will be reset to their defaults.

term is an optional parameter which represents a ter-
minator byte to be used. This terminator byte can be
represented as any of the following:

$char where char is an integer representing the
hex or decimal equivalent of the termina-
tor’s ASCII representation. (See Appendix
B for ASCII Equivalents.) char must be
preceded by a dollar sign ($).
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/TI [term term
EoI]

/TO [term term
EOI]

/B fterm term]

Hexadecimal values must also be preceded
by &H. For example, $84 represents the let-
ter "T" as does $&H54.

CR This represents the Carriage Return charac-
ter (13 decimal, 0D hex).

LF This represents the Line Feed character (10
decimal, 0A hex).

‘X where X represents a printable ASCII char-

acter. The character must be preceded by
an apostrophe ('), for example: ' B
represents the character B.

EOI (End or Identify) is an optional GPIB BUS termina-
tor. If included, the KM-488-DD will detect/assert the
GPIB bus EQI line. (This would indicate that the last
character has been sent.) Data will continue to be read
until this terminator, a valid terminator sequence, or
both are detected.

Sets the input GPIB bus terminators. You can select one
or two GPIB bus terminators followed by EOI or just
EOL If you just specify /T1I, the input GPIB bus termi-
nator will be reset to none. texrm and EoI are described
above.

Sets the output GPIB bus terminators. You can select
one or two GPIB bus terminators followed by EOI or
just EOL If you just specify /TO, the input GPIB bus
terminator will be reset to none. term and EOT are
described above.

Sets the input and output EOL terminators. (Note that
this should only be used if the application program also
includes File I/O Commands.) term is described
above.
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/EI [term term] Sets the input EOL terminators. (Note that this should
only be used if the application program also includes
File /O Commands.) term is described above.

/EO [term term]

/N name addr [sec addr]

Sets the output EOL terminators.

(Note that this should only be used if the appli-
cation program also includes File I/0 Com-
mands.)

Configures a named device. Sets its address to
the given value and its GPIB bus terminators to
the current GPIB bus terminator settings.

(Note that this should only be used if the appli-
cation program also includes File I/O Com-
mands utilizing the named device
configurations.)

name is the name of the device.
addr is the primary GPIB address (00 to 30).

sec_addr is the secondary GPIB address (00
to 31).

<4 NOITE: Do not create a named device with the same name as an existing
directory on the current working disk.

If cfg_string is empty, then the configuration will revert to the installa-

tion configuration.

stringlen is an integer from 0 to 255 which gives the length of the

cfg_stringstring.

Returns err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KCONFIG (cont'd)

Programming 1.  The /E, /EX, /EOQ, and /N options will only take effect if File [/O
Notes Commands are used within the same application program as the call-
ables.

2. If you are converting an application program previously written using
the File I/O commands to callables, be sure to note that the CONFIG
string for the KCONFIG call does not include the "CONFIG" keyword
(i.e., as you would if you were using the CONFIG File I/O command).

3.  Primary and Secondary Addresses must be two characters long, e.g. 01
or 0209.

Example CONST
CARDNUM =0 ;
{* Card Numbaer Paramater For Calls ¥*)
VAR
ConfStr : LSTRING(70); (* For Command Used In KCONFIG ¥*)
ErrorFlag : WORD; (* Word For Code Returned By Calls
*)
BEGIN
(*
Configure Terminations for Carriage Return, Line Feed With
EQI *)
Confstr := /T CR LF EOI’;
kconfig (CARDNUM, ErrorFlag,confstr{l]),12);
IF (ErrorFlag > 0) THEN err handler(ErrorFlag);
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KDIAGON
Purpose Turns file diagnostics on. (Default is off.)
Syntax VAR
£ilename : LSTRING (255);
BEGIN

kdiagon{filenama, strlen(filenama));
Parameters filename is a string containing the name of the file to which the diagnostic
information is to be written.
strlen is the length of the string representing the name of the file.
Returns None.

Programming This will echo the value of the call parameters into a disk file.
Notes

Example CONST
CARDNUM =0 ;
{* Card Number Parameter Foxr Calls %)
VAR
tdatr : LSTRING(255);
{* String To Hold Target Diagnostic File Name *)
BEGIN
tdstr:='DEBUG.DAT’ ; {* Target Diagnostic File Name *)
(*
Turn Driver Diagnostics On And Send Info To Disk File
*)
kdiagon (tdstx[1], 9); {* File Name And File Name Length *)
END.
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KDIAGOFF
Purpose Temporarily disables file diagnostics.
Syntax kdiagof£ ()

Parameters None.
Returns None.

Programming None.
Notes

Example BEGIN
(*
*%* Disable File Diagnostics
*)
kdiagoff ()
END.

9-21



Using the Call Interface in KM-488-DD Programming Guide

Microsoft PASCAL
KDISARM
Purpose Resets previously set conditions which cause lightpen interrupts.
Syntax VAR
board nr : INTEGER;
arm coda : INTEGER;
err_coda : WORD;
BEGIN
kdisarm(board nr, err code, arm code);
Parameters board nr is an integer which represents the board identification number.

This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

arm_coda is a 16-bit integer describing which conditions should be reset.
The integer is of the format:

Blt 15-9 8 7 6 5 4 3 2 1 0
0 ADSC| CIC | PER | DET | SRQ|DEC| LA | TA | IDLE

Where:

ADSC Address Status Change. If this bit is set to 1, light pen status
will not change when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller),

cic Controller in Charge. If this bit is set to 1, light pen status will
not change when the control is passed to the KM-488-DD and it
becomes the Active Controller.

PER Peripheral. If this bit is set to 1, light pen status will not change
when the KM-488-DD passes control to another device and
becomes a Non-Active Controller (Peripheral).

DET Device Triggered, If this bit is set to 1, light pen status will not

change when a KM-488-DD, acting as a Peripheral, receives a
GPIB Trigger command.
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SAQ Internal SRQ. If this bit is set to one, light pen status will not
change when the KM-488-DIY's internal Service Request Bit
(SRQ) is set.

DEC Device Cleared. If this bit is set to one, light pen status will not
change when a KM-488-DD, acting as a Peripheral, receives a
GPIB Clear command.

LA Listen Addressed. If this bit is set to one, light pen status will
not change when the KM-488-DD is addressed as a Listener and
can accept data from the GPIB.

TA Talk Addressed. If this bit is set to one, light pen status will not
change when the KM-488-DD is addressed as a Talker and can
output data to the GPIB.

IDLE Idle. If this bit is set to one, light pen status will not change
when the KM-488-DD is unaddressed as a Talker or a Listener.

Returns err coda is a variable through which error codes are returned. If this

Programming
Notes

Example

variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

None.
CONST
CARDNUM = 0 ; {* Card Number Parameter For Calls *)
SRQENAB = 16 ; (* BIT 4 -- SRQ Detection *)
VAR
ErrorFlag : WORD; {* Word To Hold Error Code *)
BEGIN
(*

*** Disable Light Pen Interrupt Detection On SRQ ***
*)
kdisarm (CARDNUM, ErrorFlag, SRQENAB):;
IF (ErrorFlag > 0) THEN err_ handler(ErrorFlag};
END.
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KDMA
Purpose Sets DMA transfer mode.
Syntax VAR
board nr : INTEGER;
dma mode : INTEGER;
err_coda : WORD;
BEGIN
kdma (board nr, &err_code, dma mode);
Parameters  board nr isan integer which represents the board identification number,

This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

dma moda is a 16-bit integer which represents the DMA mode to be used. If
no dma_mode is given, then single mode without autoinitialization will be
assumed. The dma_mode integer is interpreted as follows:

Bit 15-3 2 1 0

0 SIN DEM AUTO

Where:

SIN SINGLE. When this bit is set to one, the SINGLE mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus and transfers a
single byte of data. Control of the bus is then returned to the
microprocessor.

DEM DEMAND. When this bit is set to one, the DEMAND mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus, The DMA con-
troller retains control of the bus until the DMA request signal is
unasserted. Once this signal has been unasserted for more than
one microprocessor clock cycle, control of bus is returned to the
mMicroprocessor.
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AUTO

This mode allows the DMA controller chip to pass data at a
slightly faster rate and the microprocessor to access the bus
when it is not needed. Note that SINGLE and DEMAND mode
can not be invoked simultaneously.

AUTOINITIALIZE. When this bit is set to one, the AUTOIN-
ITIALIZE mode is selected. Under normal circumstances, the
DMA controller transfers the specified number of bytes to/from
the PC memory from the given starting address and terminates
when completed. When the AUTOINITIALIZE mode is
enabled, the DMA controller will reset the original byte count,
reset the initial address, and repeat the transfer again. The
AUTOINITIALIZE option is only in effect until the next
KENTER or KOUTPUT buffered transfer is completed. Addi-
tionally, if a KENTER or KOUTPUT transfer in DMA CON-
TINUE mode is selected, the AUTOINITIALIZE option will only
be in effect for that transfer.

Returns None.

Programming 1.
Notes

All DMA AUTOINITIALIZE transfers should occur entirely within a
single DMA 64 KByte page. So, if a DMA buffer operation involves a
transfer of more than 64K or occur across a DMA page boundary, the
AUTOINITIALIZE option affects only those bytes in the last transfer
occurring within one DMA page.

Also note that DMA AUTOINITIALIZE transfers specified for buffers
that are located in more than a single DMA page are unpredictable.

It is impossible for a program to halt a DMA AUTOINITIALIZE opera-
tion unless the DMA CONTINUE option is selected. This is because
the driver does not return control to a program using non-CONTINUE
operations until the transfer completes.
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KDMA (cont’d)

Example CONST
CARDNUM = 0; (* Card Number Parameter For Calls *)
AUTO = 1; {* Auto Mode of DMA Transfer *)
DEMAND = 2; {(* Demand Moda of DMA Transfer ¥*)
SINGLE = 4; {* single Mcde of DMA Transfer *)
VAR
ErrorFlag : WORD; {* Word To Hold Error Code ¥}
BEGIN
(*

***k Set Up DMA Mode To Single With Autcinitialize ***
*)
kdma (CARDNUM, ErrorFlag, SINGLE+AUTO);
IF (ErrorFlag > 0) THEN err_handler(ErrorFlag);
END.
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Purpose

Syntax

Parameters

Allows the KM-488-DD to receive data from a GPIB bus device.

VAR

board nr : INTEGER;

arrcor_code : WORD ;

moda : INTEGER;

count : INTEGERA4;

mygads : ARRAY[0..l1l] OF gads;

darray : ARRAY[0..N-1] OF CHAR ;

term_list: ARRAY[0..2] OF INTEGER:
BEGIN

kenter (board nr, err code, darray, count, mode, mygads,
term list)

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

darray is a character array large enough to accept the returned data. Ifa
non-zero count is specified, the array should be of size count. If count is 0
and terminator characters are used, then darray must be large enough to
accommodate both data and terminators returned by the device.

count is a long integer representing the number of characters to be read.
Valid counts are within the range 0 to 4294967295 (2%2-1) decimal, or from 0 to
#FFFFFFFF hex. When 0 is used, the KENTER will stop when the termina-
tion specified by texm_ list is satisfied.

moda is an integer which represents whether or not DMA is to be used and if
the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT CMA
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Where:

CONT CONTINUE. This an optional mode which is used in conjunc-
tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME QUT = () before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.

If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked or a pre-specified GPIB BUS input
terminator is detected.

DMA DMA. If this bit is set to one, then DMA will be used in the data
transfer.

mygads [n] represents the GPIB bus address of the device to be reset.
mygads is an array of n (n can range from 1 to 15) structures of type gads.
You must tailor mygads to your application. The mygads structure is
defined in the include file mp488dd.inc and is described in section 10.1.

term_list [3] isan integer array which defines the GPIB bus terminators
to be used during the KENTER call. These terminators are used in conjunc-
tion with count to terminate the input process. Termination choices
include whether or not EQI will be detected with the last byte and whether
or not a certain byte or sequence of two bytes will be tested for as an end of
message code. The default termination scheme is initially set-up by the
CONFIG.DAT file, and can be modified by calling KTERM or KCONFIG.
termlist [3] can either specify the use of the default terminators or tem-
porary overrides.

termlist [3] is defined in the mp488dd.inc header file. termlist[3] is
comprised of the following elements:

9-28



KM-488-DD Programming Guide

KENTER (cont’d)

Using the CallInterface In
Microsoft PASCAL

termlist[0]:

termlist[1]:

taermlist[2]:

EQI detection. Possible values are:

-1(#FFFF)
0
1

Use the default EOI setting.
Don’t Detect EQIL
Detect EQL

1st GPIB bus terminator, Possible values are:

-1(#FFFF)

0 to 255

Use the default terminator. Note that
if the default first terminator is used,
the default second terminator will
also be used.

Detect this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. {An ASCII Equivalence
Chart is provided in Appendix A.)

2nd GPIB bus terminator. Possible values are;

-1(#FFFF)

0to 255
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Retlurns

Programming
Notes

The following default termlist can also be used:

VAR
dtrm : ARRAY[(0..2] OF INTEGER;
BEGIN
dtrm[0] := -1; (* Use the default EOI cholce ¥*)

dtrm[1l] := -1; (* Use the default first terminator ¥*)
dtrm[2] := -1; (* Use the default second terminator *)

err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. If the KM-488-DD is a Peripheral, an active controller must address the
KM-488-DD as a listener and some other device as the talker, before
KENTER is called. In this case, you should use the no_addr structure
in lieu of mygads. This is described in section 10.1.

2. If the KM-488-DD is the Active Controller, it will automatically address
itself as a listener and another device defined in mygads as the talker.
Since only one device can be a talker, the address group mygads can
contain only one address. If a device has been previously addressed to
talk and the KM-488-DD previously addressed to listen, then mygads
can be no_add (See section 10.1) and the bus will not be re-addressed.

3.  If count is specified as 0, then KENTER will terminate when the ter-
minator(s) specified by term_list [3] is encountered.

4.  Ifitis desirable to terminate on count only and not use the default
terminators, then you must select no terminator overrides in the ter-
mlist array, in addition to giving the count. In this case, a byte by
byte synchronous transfer is executed.

5.  If both counts and termination are specified, the KENTER will termi-
nate on whichever condition is encountered first.

6. If the condition(s) for termination is not encountered, KTERM will
timeout unless the timeout has been disabled.
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Example CONST
CARDNUM = ) ; (* Card Number Parameter For Calls *)
DMAXFER = 1;
(* Tranafer mode: non DMA = 0, DMA without
continue = 1, DMA with continua = 3 ¥)
NUMD = 1028; (* Number Of Bytaes To Transfar *)
VAR
ErrorFlag : WORD ; (* Word For Returned Error Code *)
add 05 : ARRAY[0..1] OF gads;
{(* Address Group For Davice & 05 ¥*)
sdata : ARRAY[0..NUMD-1] OF CHAR ;
{* Array For Data From Device *)
dtrm : ARRAY[0..2] OF INTEGER;
{* Array Of GPIB Terminators For "KENTER" And "KOUTPUT"
*)
BEGIN

(*
**% Addrasa Structure For Meter At GPIB Address 05
*)
(* Instrument Has GPIB Addrass 5 *)
add 05(0] .primad := 5 ;
(* -1 Indicates No Secondary Address *)

add 05[0] .secad := -1 ;

(* -1 Indicates No Other Instrument %)
add 05[1].primad := -1 ;

(*

Structura To Signal:
Use Dafault Terminators
Detect EOI On ENTER/Assert EQI On
Output
*)
dtrm{0] := 1 ; (* 1 : Assert EOI (KOUTPUT)/Detect EOI

{KENTER) *)
dtrm[l] := -1 ; (* -1 : Use Default 1lst Terminator *)
dtxrm[2] := -1 ; (* -1 : Use Default 2nd Terminator %)

WRITELN (' ENTER DATA FROM METER'):;

kenter (0, ErrorFlag, sdata[0], NUMD, DMAXFER, add 05[0],
dtxm[0]);

IF (ErrorFlag > () THEN err handler (ExrrorFlag);

END.
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Purpose

Syntax

Parameters

Relurns

Enables/Disables display of Error Messages.

VAR
board nr : INTEGER;
err_code : WORD;
@_sw : INTEGER;
BEGIN
kerror (board nr, err code, e _sw)

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

@ _sw is an integer which determines if error message display function will
be enabled or disabled. If @ _sw=1, the error message display is enabled.
(This is the default.) If @ _sw=0 is specified, the error message display is dis-
abled.

err_ code is a variable through which error codes are returned. If this vari-
ableTs set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If KERROR has been used to enable error messages, the message will

Notes

only reveal that an error has occurred for the KM-488-DD calls. It does
not identify what type of error occurred. The KDIAGON routine
should be used to help debug applications utilizing the KM-488-DD
calls.

2. Programs can also check exr__code after each call to identify the exact
nature of call errors,
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KERROR (cont'd)
Example CONST
CARDNUM =0 ; (* Card Number Paramater For Calls ¥)
ERR_ON = 1 ; (* Enable Error Display*)
VAR
ErroxFlag : WORD; (* Word To Hold Error Code *)
BEGIN
(*
*%* Enable Error Display ***
*)

kerror (CARDNUM, ErrorFlag, ERR ON);
IF (ExrorFlag > 0) THEN err_ handler(ExrrorFlag):
END.
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KFILL
Purpose Defines the KM-488-DD driver’s response to a request for data when none is

Syntax

Paramelers

available.

NOTE: KFILL is provided for users who mix File I/O Commands and Calls
in the same program. It only affects inputs performed using the File I/O
Commands.

VAR
board_nr : INTEGER;
arr_code : WORD;
£i1l sw : INTEGER;
BEGIN
kfill (board nr, err code, £ill sw)

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

£ill swis an integer which represents the fill condition. (The default con-
dition returns a NULL character.) Valid integers are any one of the follow-

ing:

-1 OFF. This type of response will not return any data characters
or a DOS error message, if no input data is available.

-2 ERROR. This type of a response will not return any data
characters, but will generate an Error Message. The error
message number can then be trapped by calling the KSTATUS
routine. (Refer to the KSTATUS routine for more information.)

0-255 ASCIL This type of response will return the designated
ASCII character. (An ASCII Equivalence Chart is provided in
Appendix A.) Specify the decimal equivalent of the character
to be used.
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Returns

Example

err_codae is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

CONST
CARDNUM =0 ; (*¥ Card Number Parameter For Calls *)
FILL SW = 88; {* Use "X’ As Fill Character *)

VAR

ErrorFlag : WORD; (* Word To Hold Error Code ¥*)

BEGIN
(*

**% Set Fill Character To "X’ ¥*¥
*)
k£ill (CARDNUM, ErrorFlag, FILL SW);
IF (ErrorFlag > 0) THEN err_handler(ErrorFlag);
END.
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KHELLO

Purpose Returns an identification string from the KM-488-DD driver.

Syntax VAR

board nr : INTEGER;
exr coda : WORD;
id response :LSTRING{255);
BEGIN
khello (board nr, err_code, id_response)

Parameters board nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Relurns id_responsae will contain a string similar to: copyright (c) 1991

Kelthley MetraByte Corp.

err_codae is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  The string into which the KHELLO message is returned must be

Notes

dimensioned prior to calling KHELLO. Otherwise, Microsoft PASCAL
assumes that the string is of length 0 and calling KHELLO will result in
destroying other programmed data.
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Example CONST

CARDNUM =0 ; (* Card Number Parameter For Calls *)

VAR

indat : LSTRING (255) ;

{(* Array To Hold Copyright Message *)

ErrorFlag : WORD; (* Word To Hold Error Code *)

i : INTEGER;

(*Procaedure To Determine String Length And Stuff It
In Location 0 *)
PROCEDURE char_count (VAR ch_ strng:LSTRING) ;
BEGIN
{* Chack For NULL or 255 Charactaers ¥*)
i:=1;
WHILE ((i<>255) AND (ch strng[i] <> CHR({0)})) DO i =i + 1 ;
{* Assign Calculated Count To String Location 0 ¥)
ch_atrng[0] := CHR(i - 1) ;
END ;

BEGIN
(*
*** Return Driver Copyright Message *x*%*
*)
khello (CARDNUM, ErrorFlag, indat[1l]):;
IF (ErrorFlag > 0) THEN ABORT('Error : Driver Not Instal-
led’,1,0) ;
char count (indat);
(* Update String Count In PASCAL’s Dascriptor *)
END.
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KLOCAL
Purpose Forces the specified bus device(s) to return to being programmed locally

Syntax

Parameters

Returns

from their front panels. This routine can only be used if the KM-488-DD is
acting as a System or Actjve Controller,

VAR

board nr : INTEGER;

err code : WORD;

mygads : ARRAY[0..l1l] OF gads;
BEGIN
klocal (board nr, err code, mygads);

board_nxr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads represents the GPIB bus address of the device to be sent to local.
mygads is an array of n (n can range from 1 to 15) structures of type gads.
You must tailor mygads to your application. The mygads structure is
defined in the include file mp488dd.inc and is described in section 10.1.

err_code is a variable through which error codes are returned. If this vari-
able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If the KM-488-DD is the System Controller and if mygads does not

Notes

specify an address, then the GPIB REN (Remote Enable) line is unas-
serted and all devices are returned to Local. In order to return them to
remote mode, it will be necessary to issue a KREMOTE call. Likewise,
if Local Lockout is required, it will be necessary to issue a KLOL call.

2, As an Active Controller, the KM-488-DD can issue the GPIB GTL (Go
To Local) message to those devices specified by mygads. In this case,
the GPIB REN (Remote Enable) line remains asserted and devices will
return to remote when addressed to listen. If a KLOIL (Local Lockout)
call has been issued previously, it should still be in effect when a device
is returned to Remote.
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KLOCAL (cont'd)

Example CONST
CARDNUM =0 ; (* Card Number Parameter For Calls
*)
VAR
add 12 : ARRAY[0..l1] OF gads;

{* Addrass Group (One Davice At 12) *)
ErrorFlag : WORD;
{* Word For Code Returned By Calls *)
(*
*%* Address Structure For Meter At GPIB Addressg 12 *%¥
*)
add 12[0] .primad:=12; (* lst Device Pri. Address 12 ¥)
add 12[0] .secad:=-1; (* lst Device No Sec. Address *)
add 12[1] .primad:=-1; (* -1 = No 2nd Device In Group *)
BEGIN
(*
*%* Sand The Addrassed Device To Local Control #*¥x%
*)
klocal (CARDNUM, ErrorFlag,add 12[0]);
IF (ExrrorFlag > () THEN err_ handler (ErrorFlag):

END.
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KLOL

Purpose

Syntax

Parameters

Returns

C_Qm;r_o_ugn It wnll dlsable the GPIB bus dev1ces from bemg returned to Local
Control by means of the Local/Remote button on the device.

NOTE: This routine issues an IEEE-488 bus signal, LOL. This signal is not
supported by all IEEE-488 bus devices.

VAR
board nr : INTEGER;
err code : WORD;
BEGIN
klol (board nr, err_ code)

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_coda is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  The "LOCAL" button is disabled so that a device cannot be returned to

Notes

local state for manual programming or control. The Active Controller
can return specific devices to "local with lockout state”, whereby an
operator can then use the front panel controls. When the device is
addressed to listen again, it returns to "remote with lockout state".
Thus, the effect of the LOL call will remain until the REN line is unas-
serted (LOCAL) by the System Controller.

2. Itis good practice to issue a KLOL so that devices are under strict pro-

gram control. KLOL can be issued before a device is put in remote and
will take effect when the device’s LOCAL button is set to remote.
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Example CONST
CARDNUM =0 ; (* Card Number Parameter For Calls ¥*)
VAR
ExrroxFlag : WORD ; (* For Returned Errcr Code 0 = QK *)
BEGIN

klol (CARDNUM, ErrorFlag):
{* Lock Out Local Control Of Devicas ¥*)

IF (ExrrorFlag > () THEN arr_ handler (ExrorFlag);
END.
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KOUTPUT

Purpose

Syntax

Parameters

Transmits data from the KM-488-DD to the GPIB bus.

VAR
board nr : INTEGER;
mode : INTEGER;
err code : WORD;
darray : ARRAY{[(0..N-1] OF CHAR;
count : INTEGER4:;
mygads : ARRAY[0..1l] OF gads;
term_list : ARRAY[(0..2] OF INTEGER;
BEGIN
koutput (bocard nr, err code, darray, count, mode, mygads,
term list)

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

darray is an array of data to output.
count is a long integer representing the number of characters to be output.

Valid counts are within the range 1 to 4294967295 (2°%-1) decimal, or from 1 to
#FFFFFEFFF hex.

mode is an integer which represents whether or not DMA is to be used and if
the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT DMA

Where:
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CONT CONTINUE. This an optional mode which is used in conjunc-
tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = () before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.

If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked.

DMA DMA. If this bit is set to one, then DMA will be used in the data
transfer.

mygads [n] represents the GPIB bus address of the device to receive the
data. mygads is a pointer to an array of n (n can range from 1 to 15} struc-
tures of type gads. You must tailor mygads to your application. mygads
structure is defined in the include file mp488dd.inc and is described in section
10.1.

term list[3] isaninteger array which defines the GPIB bus terminators
to be used during the KOUTPUT call. These terminators are used in conjunc-
tion with count to terminate the output process. Termination choices
include whether or not EQI will be detected with the last byte and whether
or not a certain byte or sequence of two bytes will be tested for as an end of
message code. The default termination scheme is initially set-up by the
CONFIG.DAT file, and can be modified by calling KTERM or KCONFIG.
taermlist [3] can either specify the use of the default terminators or tem-
porary overrides.

termlist [3] is defined in the mp488dd.inc header file. termlist [3] is
comprised of the following elements:

termlist[0]: EOQI detection. Possible values are:
-1(#FFFF) Use the default EOI setting.

0 Don’t Assert EQOIL
1 Assert EQL
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termlist[1l]:

termliat [2]:

1st GPIB bus terminator. Possible values are:

-1(#FFFF)

0 to 255

Use the default terminator. Note that
if the default first terminator is used,

the default second terminator will
also be used.

Send this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

2nd GPIB bus terminator. Possible values are;

-1(#FFFF)

0to 255

Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

Send this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. {(An ASCII
Equivalence Chart is provided in
Appendix A.)

The following default termlist can also be used:

VAR

dtrm : ARRAY{0,.2] OF INTEGER;

BEGIN

dtrm[0]
dtxrmil]
dtrmi2]

WOH O
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Returns err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If the KM-488-DD is a peripheral, then an Active Controller must
Notes address the KM-488-DD as a talker and some other device(s) as the lis-
tener(s). In this case, useno_add formygads. (See section 10.1.).

2. 1f the KM-488-DD is both the System and Active Controller, and
my_gads contains the device(s) to be addressed, the KOUTPUT will
automatically assert the GPIB REN (Remote Enable) line.

3.  If the KM-488-DD is the Active Controller and KOUTPUT is called, it
will automatically address itself as the talker and another device(s) con-
tained inmy gads as the listener(s). If the devices have been pre-
viously addressed, then my_gads can be no_add and the bus will not
be re-addressed.

4. A non-zero count must always be specified.

5. If youdo not wish to append terminator characters, then be sure to set
the terminator defaults via CONFIG.DAT or by calling KTERM or
CONFIG and select no terminator overrides in the termlist array.

6.  If a listener does not accept a character, a timeout will occur unless the
timeout has been disabled.
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Example CONST
DMAXFER = 1;
(* Transfer moda: non DMA = (0, DMA without
continue = 1, DMA with continue = 3 ¥*)

XFER = 0; (* Normal Non-DMA Style Transferxr ¥*)
NUMD = 1028; (* Number Of Points To OUTPUT *)
VAR

ExrorFlag : WORD :
(* Word To Hold Error Code Raturned By
Each Call (0 = false = no errors) %)

no_add : ARRAY[O0..1l] OF gads;
{* Addr Group Signaling No Addresaing ¥*)
dtrm : ARRAY[0..2] OF INTEGER;
{* Array Of GPIB Terminators For "KENTER" And "KOUTPUT" *)}
sdata : ARRAY[(0, .NUMD-1] OF CHAR;
(* Array Of Data To QUTPUT *)
BEGIN

(**%* Styructure For No Default Terminator/EQI Overrides **%%*)
dtrm[0] =1 ;

(* 1: Assart EOI (koutput)/ Detect EOI (kenter) ¥*)

dtrm[1l] := -1 ;

(* -1: Usa Daefault lst Terminator *)

dtrm[2] = -1 ; (* -1 : Use Default 2nd Terminator

*)

(* Address Structure For Not Readdressing The GPIB Bus #*%)

ne_add[0].primad = -1 ;

{(* -1 Indicatas No MNaw Addrass %)
no_add[0] .secad := -1 ;

(* -1 Indicatas No Secondary Address*)
no_add[l] .primad := -1 ;

(* -1 Indicates No Other Instruments ¥*)
(*

sdata Array Initialized Here

. %)
koutput (CARDNUM, ErrorFlag, sdata[0], NUMD, DMAXFER,
no_add{0], dtrm({0]);
IF (ErrorFlag > 0) THEN err_handler (ExroxFlag);
END.
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Parometers

Returns

Programming
Notes

TAR X AAMA TR

Designates another controller to be the Active Coniroller. The KM-488-DD

must be an Active Controller.

VAR
board nr: INTEGER;
err_code : WORD;
mygads : ARRAY[0..14] OF gads;

kpasctl{board nr, err_code, mygads);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address of the device to become the new
Active Controller. mygads is a pointer to an array of n (n can range from 1
to 15) structures of type gads. You must tailor mygads to your application.
mygads structure is defined in the include file mp488dd.inc and is described
in section 10.1.

err codae is a variable through which error codes are returned. If this vari-

able Ts set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

If the KM-488-DD which is relinquishing its position as the Active Controller
is also a System Controller, it retains its status as System Controller.
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Exampie CONST
CARDNUM =0 ; (* Card Number Parameter For Calls
*)
VAR
ErrorFlag : WORD; (* Word For Code Returnad By Calls
*)
add 02 : ARRAY[0..14] OF gads;
{* Address Group (One Device At 02) ¥*)
BEGIN

add 02[0] .primad:= 2;

(* 2 : 1lat Instrument Has GPIB Addrass 02%)

add 02[0] .secad:= -1;

(* -1 : lst Instrument Has No Secondary Address *)
add 02[1] .primad:=-1;

(* -1 : No 2nd Instrument In Address Group *)

(* PASS CONTROL TO SECOND KM-488-DD *)
WRITELN (' Pass Control To Second KM-488-DD’);
kpasctl (CARDNUM, ErrorFlag, add 02[0]);

IF (ErrorFlag > 0) THEN err handler (ExrroxFlag);
END.
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Purpose

=

Syntax

Parameters

Returns

Initiates a Parallel Poll. The KM-488 DD must be the Active Controller,

NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.

VAR
board nr : INTEGER;
err code : WORD;
pprtn : INTEGER;
BEGIN
kppoll (boaxrd nr, err cocde, pprtn):

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_coda is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

pprtn is an integer variable which will contain an integer in the range 0 to
255 decimal. This integer indicates which Data Lines which have been
asserted (DIO1-DIOS).

Programming None.

Notes
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KPPOLL
Exomple CONST
CARDNUM = 0 ; (* Card Number Parameter For Calls ¥*)
VAR

ErrorFlag : WORD;
{* Integer to Hold Error Code Returned By

Bach CALL (0 = false = no arrorj) ¥*)

pp_xesp : INTEGER; (* Integer For Parallel Response *)

(*
*** Conduct Parallel Poll And Print Result *¥%x*
*)

kppoll (CARDNUM, ErrorFlag, pp_resp):

IF (ErrorFlag > 0) THEN err handler (ErrorFlag);
WRITELN (' pp_resp= ’,pp_resp};

END .
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Purpose

Syniax

Parameters

Configures the Parallel Poll response of a GPIB bus device._The KM-488-DD
must be the Active Controller.

NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.

VAR
board nr : INTEGER;
err_code : WORD;
ppc_cfg : INTEGER;
mygads : ARRAY[(..l14] OF gads;
BEGIN
kppoll (board nr, err code, mygads, ppc_cfg);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address(es) of the device(s) to be confi-
gured. mygads is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygads to your application. mygads
structure is defined in the include file mp488dd.inc and is described in section
10.1.

ppc_cfq is an integer which represents the Parallel Poll Response of the
device to be programmed. This integer is of the format:

Bit 7 6 5 4 3 2 1 0
0 1 1 0 S P2 P1 PO
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Where:
S is the parallel poll response value (0 or 1) that the device uses to
respond to the parallel poll when service is required. This bit is
generally set to 1.
S NOTE: This value must correspond to the setting of the GPIB

bus device’s ist {individual status) bit. Refer to the Device's
documentation for more information.

P2P1 PO is a 3-bit value which tells the device being configured which
data bit (DIO1 through DIOB8) it should use as its parallel poll
response.

Returns err_coda is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programnming None.
Notes
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Example CONST
CARDNUM = 0 ; {* Card Number Parameter For Calls ¥*)
VAR
pp_eanab : INTEGER;
(* Integer For Parallel Poll Enabling*)
add 1 : ARRAY[0..1] OF gads;
{* Address Group (wlll have one device & 1) ¥*)
BEGIN
(*
Device Supporting PPOLL Is At Address 01
*)
add 1[0].primad := 1 ;
(* 1st Instrument Has GPIB Address 01 *)
add 1[0] .secad := -1 ;
(* -1 : lst Instrument Has No Secondary Addr *)
add 1[1].primad := -1 ;
{(* -1 : No 2nd Instrument In Address Group *)
(*
Configure Device To Assert DIO3 When SRQ Is Asserted
*)
pp_enab := 106;
kppc (CARDNUM, ErrorFlag, add 1[0], pp_enab) ;
IF (ErrorFlag > 0) THEN err_handler(ErrorFlag);
END.
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Purpose Disables the Parallel Poll response capability of the specified GPIB bus
device(s). The KM-488-DD must be the Active Controller.

Syntax VAR

boaxd nr : INTEGER;

err code : WORD;

mygads : ARRAY[0,.14] OF gads:;
BEGIN

kppd{board nr, err ccde, mygads);

Parameters  board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.
mygads [n] contains the GPIB bus address(es) of the device(es) to be dis-
abled. mygads is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygads to your application. mygads
structure is defined in the include file mp488dd.inc and is described in section
10.1.

Returns arr_code is a variable through which error codes are returned. If this vari-

ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes
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KPPD (cont'd)
Example CONST
CARDNUM =0 ; (* Card Number Parameter For Calls *)
VAR
ErrorFlag : WORD; (* Holds Returned Error Code *)
add 1 : ARRAY[0..1] OF gads;
{* Address Group (will have ona davice @ 1) %)
(*

Addrass Structure For Devicea At GPIB Address 01
*)
add 1[0].primad := 1 ;

{(* 1st Instrument Has GPIB Address 0l *)
add 1[0].secad := -1 ;

(* =1 : lst Instrument Has No Secondary Addr ¥*)
add_1[1] .primad := -1 ;

{* -1 : No 2nd Instrument In Address Group *)
(*

*** Digsable Parallel Poll Of Addressed Devices **%
*)

kppd (CARDNUM, ErrorFlag, add 1[0]):;
IF (ErrorFlag > 0} THEN err_ handler(ErrorFlag);
END.,
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KPPU

Purpose Disables the Parallel Poll Response of all GPIB bus device(s). The KM-
488-DD must be the Active Controller,

Syntax VAR

board nr : INTEGER;
arr code : WORD:;
BEGIN
kppu (board nr, err code);

Parameters  board nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err_code is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes

Example CONST

CARDNUM = 0 ; (* Card Number Parameter For Calls ¥)
VAR

ErrorFlag : WORD;
{* Integer to Hold Error Coda Raturned By Each CALL (0
= false = no error) ¥*)
BEGIN
(*
**%* Disable Parallal Poll Rasponse Of All Bus Devices ***

*)
kppu (CARDNUM, ErrorFlag):
IF (ErrorFlag > () THEN err handlar (ErrorFlag):
END.

9-56



KM-488-DD Programming Guide Using the Call Interface in

KQUIKSTAT

Purpose

Syntax

Parameters

Returns

Microsoft PASCAL

Returns the KM-488-DD's status byte.

VAR
board nr : INTEGER;
err _code : WORD;
gstat : INTEGER;
BEGIN
kquikstat (board nr, err code, gstat);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

gstat is a pointer to the returned status integer. The status integer is of the
following format:

Bit 15-9 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC |PEND| DET | SRQ | DEC{ LA | TA | DMA

Where:

ADSC Address Status Change. If this bit is set to 1, a change in address
status has occurred (i.e., a Talker becomes a Listener, or a
Peripheral becomes an Active Controller).

Cic Controller in Charge. If this bit is set to 1, the KM-488-DD is an
Active Controller.

PEND SRQ Pending,. If this bit is set to 1, the KM-488-DD has an SRQ
request pending.

DET Device Triggered. If this bit is set to 1, a GPIB Trigger com-
mand has been received.

SRQ Internal SRQ. If the KM-488-DD is an Active Controller and

this bit is set to one, a device is requesting service. If the KM-
488-DD is a Peripheral and this bit is set to one, then its SRQ
(issued by KREQUEST) has not been serviced.
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KQUIKSTAT(cont'd)
DEC Device Cleared. If this bit is set to one, the KM-488-DD has
received a GPIB Clear command.
LA Listen Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Listener and can accept data from the GPIB.
TA Talk Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Talker and can output data to the GPIB.
DMA DMA. A DMA transfer is currently in progress.

Programming
Notes

Example

err_coda is a variable through which error codes are returned. If this
variable is set to 0, then no etror occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

None.
CONST
ADSC = #100 ;
VAR
board nr : INTEGER;
err coda : WORD;
gstat : INTEGER;
BEGIN

QSTAT := 0 ; (* Initiallza QSTAT To 0 *)
kquikstat (board nr, err code, gstat);

IF (QSTAT AND ADSC) THEN
WRITELN (f ADDRESS STATUS CHANGED') ;
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Purpose

=

Synlax

Parameters

Relurns

Microsoft PASCAL

Forces the GPIB bus device(s) to the remote mode (ignore the bus).

NOTE: The KM-488-DD must be a System Controller to execute this
command.

VAR

board nr : INTEGER:

err code : WORD;

mygads : ARRAY[0..1l4] OF gads;
BEGIN

kremota (board nr, err code, mygads);

board nrisan mteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address(es) of the device(es) to be put in
the remote mode. mygads is a pointer to an array of n (n can range from 1 to
15) structures of type gads. You must tailor mygads to your application.
mygads structure is defined in the include file mp488dd.inc and is described
in section 10.1.

err_code is a variable through which error codes are returned. If this vari-

ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KREMOTE (cont’)

Programming 1. If mygads does not specify an address (i.e.,, no_addr is used), then

Notes

Example

the GPIB REN (Remote Enable) line is asserted. Devices will not be in
the remote mode until addressed to listen. If mygads contains address
then those devices will also be addressed to listen, so they will be put in
remote.

2. Itis good programming practice to issue a Local Lockout to prevent the
device(s) from being returned to Local mode.

CONST
CARDNUM =0 ; (* Card Number Parameter For Calls *)
VAR
ErrorFlag : WORD;
(* Integer to Hold Error Code Returned By Each CALL (0 = false
= no error) *)
add 05 : ARRAY[0..1] OF gads;
(* Addraess Group (will have one device § 05) ¥)
BEGIN
(*
*%*% Address Structure For Device At GPIB Address 5 *%%
*)
add 05[0] .primad := 5 ;
(* 1st Instrumant Has GPIB Address 05 ¥*)
add 05([0] .secad := -1 ;
{(* -1 : 1lst Instrument Has No Secondary Addr *)
add 05[1] .primad := -1 ;

(* -1 : No 2nd Instrument In Address Group *)
(*

Assert REN And Listen Specified Devices
*)

kremote (CARDNUM, ErrorFlag, add 05);
IF (ErrorFlag > 0) THEN err handler (ExrrorFlag);
END.
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KREQUEST

Purpose

Syntax

Parameters

Returns

Microsoft PASCAL

Sets the Serial Poll Response of a KM-488-DD which is a Peripheral.

VAR
board nr : INTEGER;
err_code : WORD:
sp : INTEGER;
BEGIN
krequest (board nr, err code, sp);

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.,

sp is an integer in the range 0 to 255 which represents the serial poll
response of the device. This integer is of the following format:

Bit 7 6 5 4 3 2 1 0
DIO8 | rsv | DIO6 | DIO5 | DIO4 | DIO3 | DIO2 | DIOY

Where:

DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte
{correspond to data lines DIO1-DIOS8).

rsv If this bit is 1, the KM-488-DD will generate a Service Request

(assert SRQ).

err_coda is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming 1.  The Active Controller can read the value of sp by serial polling the

Notes

KM-488-DD. This will clear bit 6, if it was set.

2, Use KQUIKSTAT or KSPOLL to check if the Peripheral has been serial
polled (checks the status of the SRQ bit).
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KREQUEST (cont’d)

Example CONST
CARDNUM =0 ;
(* Card Number Parameter For Calls *)
ASSERTSRQ = 64;
{(* Set Raserved SRQ Bit In Status Byte ¥*)
ErrorFlag : WORD;
{* Word For Code Raturned By Calls ¥*)
BEGIN
(*
k%% Genarate SRQ *¥*
*)
krequest (CARDNUM, ErrorFlag, ASSERTSRQ):
IF (ErroxFlag > () THEN err handler(ErrorFlag):;
END.
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Purpose

Syntax

Parameters

Returns

Performs a "warm" reset of the KM-488-DD and the GPIB bus.

VAR

board nr : INTEGER;
err_coda : WORD;

BEGIN

kreset (board nr, err code);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_code is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  The KM-488-DD is reset to the following conditions:

Notes

¢ STOP ¢ ERRORON

¢ DISARM * FILLNULL

* CONFIG * LOCAL

¢ ABORT * REQUEST 0 (If Peripheral)

s BUFFER INCREMENT e C(lear CHANGE, TRIGGER, and
¢+ DMASINGLE CLEAR

STATUS
+ TIMEOUT 10
It also clears all error conditions.

2. If the KM-488-DD is the System Controller, it will assert the GPIB IFC
(Interface Clear) line for at least 500 psecs.
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KRESET (cont'd)

Example CONST
CARDNUM =0 ; (* Card Number Paramater For Calls *)
VAR

ErrorFlag : WORD; (* Word For Code Returned By Calls %)
BEGIN
(*

**% Rasat Driver **
*)
kreset (CARDNUM, ErrorFlag) :
IF (ExrorFlag > () THEN

ABCORT (' Exrror In KRESET Call’, 1, 0)
END .

.
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Purpose

Syntax

Parameters

Relurns

Programming
Notes

Example

Initiates data transfers between two non-Active Controller GPIB devices, by
unasserting the ATN line. The KM-488-DD must be an Active Controllerin
order to use this function,

VAR
board nr : INTEGER;
exr code : WORD;
BEGIN
kresume (board nr, err code);

board nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_code is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

This routine is normally called after a KSEND has addressed a talker and a
listener. (See KSEND description.)

CONST
CARDNUM =0 ; {* Card Number Parameter For Calls *)
VAR
ErrorFlag : WORD; (* Word For Code Returned By Calls *)
BEGIN
(*
Drop ATN Line To Allow Inter-Paripheral Communication
*)
kresume (CARDNUM, ErrcrFlag):;
IF (ErrorFlag > 0) THEN err handler(ErrorFlag):
END.
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Purpose Sends GPIB commands and data from a string.
Syntax VAR

board nr : INTEGER;

err code : WORD;

stringlan : INTEGER;

sandstxr : LSTRING(255);

BEGIN

ksend (board nr, err_ code, sendstr, atringlen);

Parameters board nris an integer which represents the board identification number.

This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

sendstr is a string which includes any of the following subcommands:
CMD, UNT, MTA, MLA, TALK, LISTEN, DATA, and EOI. Multiple sub-
commands may be specified; however, the length of the gntire SEND com-
mand string cannot exceed 255 characters. The subcommands are as follows:

CMD - Sends information with the ATN line asserted. This indicates to
the bus devices that the characters are to be interpreted as GPIB bus
commands. The command may be sent as either a quoted string (e.g.,
* COMMAND' ) or as a numeric equivalent of an individual ASCII char-
acter (e.g., 13 decimal or #0D hex for a Carriage Return). Hex values
must be preceded by #. Multiple quoted strings or ASCII values bytes
may be sent if they are separated by commas (e.g.,, CMD
67,79,77,77,65,78,68).

An EOI cannot be sent with this subcommand, because an EOI with
ATN asserted would initiate a Parallel Poll.

UNT - Untalks all devices by sending a GPIB UNTALK command with
ATN asserted.
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UNL - Unlistens all devices by sending the GPIB UNLISTEN command
with ATN asserted.

MTA - Designates the KM-488-DD to address itself to talk by sending
the GPIB MTA (My Talk Address) command with the ATN line
asserted.

MLA - Designates the KM-488-DD to address itself to listen by sending
the GPIB MLA (My Listen Address) command with the ATN line
asserted.

TALK addr - Addresses another GPIB device or KM-488-DD to talk
by sending a GPIB TAG (Talk Address Group) command with the ATN
line asserted. addr is an integer representing the GPIB BUS device

address of the device to talk. This integer ranges from 00 to 30 decimal.

LISTEN addr - Addresses another GPIB device(s) or KM-488-DD(’s)
to listen by sending a GPIB LAG (Listen Address Group) command
with ATN asserted. addr is an integer representing the GPIB BUS
device address of the device(s) to talk. This integer ranges from 00 to
30 decimal. Multiple listeners can be specified. If addr is not specified,
all other devices on the GPIB BUS will be designated listeners.
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DATA - Sends information with the ATN line unasserted. This indi-
cates to the bus devices that the characters are to be interpreted as data.
This is the technique which is to be used to send device-dependent
commands. (See the IEEE-488 Tutorial in Appendix C for more infor-
mation.) The data may be sent as either a quoted string (i.e.,  DATA’)
or as a numeric equivalent of an individual ASCII character (i.e,, 13
decimal or #0D hex for a Carriage Return). Hex values must be prec-
eded by #. Multiple quoted strings or ASCII values bytes may be sent
if they are separated by commas (e.g., DATA 68, 65, 84, 65).

This sub-command is useful when you are sending commands which
are unique to your interface.

ECI - Sends information with the ATN line unasserted. EOI will be
asserted when the last character is transmitted. This information is
interpreted as GPIB bus data and may be sent as either a quoted string
(e.g., " xyz') or as a numeric equivalent of an individual ASCII charac-
ter (e.g., 13 decimal or #0D hex for a Carriage Return). Hex values
must be preceded by #. Multiple quoted strings or ASCII values bytes
may be sent if they are separated by commas (e.g., SEND EOI
120,121,122).

stringlen is an integer between 0 and 255 which represents the length of
the SEND string.

Returns err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.
Notes

Typically, KSEND is used to have to device transfer data without it
passing through the KM-488-DD. For example, a KM-488-DD might
talk a scope and send a trace to a listened plotter.

The maximum length of the KSEND command, including any subcom-

mands, is 255 characters. To KSEND large amounts of data, use multi-
ple KSEND commands.
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3. KSEND should only be used when a non-conforming device requires a
special command sequence or a non-standard GPIB command. Do not
use the KSEND command unless you are extremely familiar with GPIB.

4. The KM-488-DD must be the Active Controller to KSEND commands.
Any KM-488-DD can KSEND data.

5. Ifa DATA subcommand is not included in the KSEND string, be sure
to call KRESUME immediately after the KSEND. This is necessary
because the ATN line must be dropped so that the transfer will pro-
ceed.

6. Do not include the word SEND within the KSEND string as you might
do in the File I/O SEND command.

CONST

CARDNUM =0 ; (* Card Numbaer Parameter For Calls *)
VAR

snstr : LSTRING(255);
(* For Command Used In KSEND *)

ErrorFlag : WORD;
(* Word For Code Returned By Calls *)
BEGIN
(*
HAVE 196 DMM SEND READING TO A PERIPHERAL KM-488-DD
DMM Is At Address 12
Peripheral KM-488-DD Is At Address 02
*)
snstr := 'UNT UNL LISTEN 02 TALK 12°;
ksend (CARDNUM, Error¥Flag, snstr([l], 25);
IF (ExrorFlag > 0) THEN err_handler (ErrorFlag):
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KSPOLL
Purpose If the KM-488-DD is an Active Controller, KSPOLL will check for an SRQ or

Synlax

Parameters

Returns

conduct a serial poll. If the KM-488-DD is a Peripheral, KSPOLL will check if
the KM-488-DIYs SRQ has been serviced.

VAR
board nr : INTEGER;
err code : WORD;
spr : INTEGER;
mygads : ARRAY[0..14] OF gads;
BEGIN
kspoll (board nr, err_code, spr, mygads);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address(es) of the device(es) to be dis-
abled. mygads is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygads to your application. mygads
structure is defined in the include file mp488dd.inc and is described in section
10.1.

err code is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

spr is an unsigned integer or an array of unsigned integers with an entry for
each address inmygads. The value of the integer is 0 to 255 and corre-
sponds to a byte with the following bitmap:

Bit 7 6 5 4 3 2 1 0
DIO8 | SRQ | DIO6 | DIOS | DIO4 | DIO3 | DIO2 | DIOY
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KSPOLL(cont'd)
Where:
DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte (corre-
spond to data lines DIO1-DIOS).
SRQ If this bit is 1, the SRQ (Service Request) line will be asserted to

request servicing. Otherwise, SRQ will not be asserted.

Bit 6 has the special significance of indicating an SRQ pending. The signifi-

cance

Programming 1.
Notes

of the other bits will be application dependent.

The most common use of KSPOLL is for the KM-488-DD, as an active
controller, to issue KSPOLL with mygads containing the address of a
single device. This addresses and serial polls the device and, upon
return, spr contains the serial poll response of the polled device. If the
SRQ bit in spr is set, the device had issued an SRQ). The other bits in
sprare device-dependent. Serial polling a device which is currently
asserting SRQ will cause the device to unassert SRQ.

The string returned by KSTATUS or the integer word by KQUIKSTAT
can be checked to determine the presence of an SRQ before a serial poll
is conducted. If only one device is asserting SRQ), the effect of issuing
KSPOLL will be to clear the internal SRQ pending "bit", even if the
polled device is not issuing the SRQ. It is also the case when multiple
devices are asserting SRQ and a device not currently asserting SRQ is
polled. In this case, a subsequent use of KSTATUS or KQUIKSTAT will
not reveal a pending SRQ.

To aid in identifying which bus device(s) is currently requesting ser-
vice, a KM-488-DD which is the Active Controller can serial poll as
many as 14 devices by issuing a KSPOLL call with mygads containing
the address of more than one device. In this case, spr should be an
array of unsigned integers with an element for each address. In this
case, KSPOLL will serial poll each addressed device and return the
serial poll bytes in the spr array. This is a faster way for discerning
the source of an SRQ among several devices.
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KSPOLL (cont'd)

2.

If the KM-488-DD is a peripheral and KSPOLL is called with mygads
equal to the no address structure (no_addr), spr will be the serial
poll response (sp) set by KREQUEST - with the possible exception of
the SRQ bit. (This may have disappeared as a result of an Active Con-
troller having serial polled the KM-488-DD since the last KREQUEST
call.) In the instance of an Active Controller serial polling a peripheral
KM-488-DD, the peripheral KM-488-DD unasserts the SRQ line. For an
example, see KREQUEST. The state of the SRQ bit can also be deter-
mined from the string returned by KSTATUS or the integer status word
set by a KQUIKSTAT call.

If the KM-488-DD is the Active Controller and issues KSPOLL with
mygads equal to no_addr, spr will be 64 if a device is asserting SRQ

and 0 if not. This same result could have been determined from
KQUIKSTAT or KSTATUS.

Note that if this call is issued when a SRQ is pending, it internally
"clears” the SRQ "pending" bit, even though the requesting device has
not been polled and is still issuing an SRQ. That is, a subsequent
KSPOLL, KQUIKSTAT, or KSTATUS call will not reveal a pending
SRQ.
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KSPOLL (cont'd)
Example CONST
CARDNUM =0 ;
(* Caxd Numbar Parameter For Calls ¥*)
VAR
add 12 : ARRAY[0..1] OF gads;
(* Address Group (One Davice At 12) *)
ErroxrFlag : WORD; {* Word For Coda Returned By Calls *}
BEGIN
(*

*** Address Structure For Meter At GPIB Address 12 #*%
*)
add 12[0] .primad:=12;
(* 1st Instrument Has GPIB Address 12 *)
add 12[0] .secad:=-1;
{(* -1 Indicates lst Instrument Has No Secondary Add *)
add 12[1] .primad:=-1;
{* -1 Indicates No 2nd Instrument In Group *)
(*
Acknowledge/Remove SRQ Of The Device @ Address 12
*)
kspoll (CARDNUM, ErrorFlag, add 12[0], sbyt) :
IF (ErrorFlag > 0) THEN err_handler{ErrorFlag)
END.
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KSTATUS

Purpose Returns a character string describing the current operating state of the KM-
488-DD.

Syntax VAR,

board nr : INTEGER;
arr code . WORD;
stat : LSTRING(255);
BEGIN
kstatus (board nr, err code, stat);

Parameters board nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err_codae is a variable through which error codes are returned. If this vari-

able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

stat is a character string which describes the current operating state of the
KM-488-DD. The string is of the format shown in Table 9-2. stat should be
75 bytes in order to contain the longest message that might be returned. If it
is too short, data will be written over other portions of the program causing
problems.
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Table 9-2. Status String

Starting
Col

# of Cols.

Name and Description

11

- Tells if the KM-488-DD is acting as an Active
Controller or Peripheral, Can be C or P where:

C = The KM-488-DD is an Active Controller
P =The KM-488-DD is a Peripheral

Bus Address - Gives the IEEE-488 Bus Address of the KM-488-DD.
This is a two-digit decimal integer ranging from 00 to 30,

Addressed Status Change - Indicates if the device has changed
addressed state, 1.e,, if it has cyded between the Talker, Listener, or
Active Controller states. This is reset whenever a STATUS is read.
This can be one of the following:

GO = There has not been a change in the addressed status.
G1 = There has been a change in the addressed status.

Current Addregsed State - Indicates if the KM-488-DD is currently

acting as a Talker or Listener, or is [dle. Canbe T, L, or I, where:

T =The KM-488-DD is a Talker
L = The KM-488-DD is a Listener
I = The KM-488-DD is Idle

Service Roquest - Represents the current internal SRQ status where:

S0 = SRQ not asserted
81 = SRQ asserted

If the KM-488-DD is in the Active Controller mode, the internal SRQ
state indicates if a device is asserting SRQ.

If the KM-488-DD is acting as a Peripheral, the internal 5RQ state is set
by using the KREQUEST call. It is cleared by a serial poll from the
Active Controller and indicates it is asserting SRQ.
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Table 9-2. Status String

Starting # of Cols. Name and Description
Col

14 3 Error Code - Indicates whether or not an error has occurred. The
three characters consist of the letter 'E’ followed by a two digit exror
code. (A list of these error codes is provided in Appendix G} An
error code of 00 indicates no error has occurred.

18 2 Triggered State - Indicates {f a IEEE-488 trigger command has been
received or not. This is not updated during DMA CONTINUE trans-
fers. Triggered State values are:

T0 = No trigger command has been received.
T1 = A trigger command has been received.

2 2 Cleared - Indicates if the [EEE Clear command has been received or
not. This is not updated during DMA CONTINUE transfers. Cleared
values are:

C0 = No Clear command has been received.
€1 = A Clear command has been recelved.

24 2 Transfer Status - Indicates if a data transfer is in progress. Values
which may appear are:

PO = No transfer
P1 = DMA CONTINUE Transfer occurring
P2 = DMA AUTOINITIALIZE Transfer occurring

27 up to 45 Error Message Text - Contains the Error Message Text associated with
the given error code (EXX). These error messages are listed in
Appendix G.

Programming 1.  If the KM-488-DD is the Active Controller, the Service Request Status
Notes may be cleared (i.e, S0) as a result of a KSPOLL, even when the SRQ
line is still asserted. See the discussion in KSPOLL.

2. If the KSTATUS string is read into a variable of type LSTRING (as
opposed to a character array), the string length must be calculated
upon return from the KSTATUS call and inserted in location 0 of the
LSTRING variable. The string length can be calculated by searching
through the LSTRING (starting with location STRING[1]) fora NULL
character (0).
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KSTATUS (cont'd)
Example CONST
CARDNUM =0 ;
{(* Card Number Parameter For Calls ¥*)
VAR
indat : LSTRING(255); (* Array To Hold Status Massage
*)
ExxrorFlag : WORD; {(* Word To Hold Erroxr Coda *)
i : INTEGER;
(*

Proc. To Determine String Length And Put It In Loc.0
*)
PROCEDURE char_count (VAR ch_strng:LSTRING) ;

BEGIN
(*
Check For NULL or 255 Charactars
*)
i:=1;
WHILE ((i<>255) AND (ch_strng[i] <> CHR(0)}) DO
1 =41 +4+1;
(*

Assign Calculated Count To String Location 0
*)

ch_strng[0] := CHR(i - 1}
END;
BEGIN
(*
*** Raturn Status Massage **¥%
*)
kstatus (CARDNUM, ErrorFlag, st[l]) : (* Request Status *)
IF (ExrorFlag > 0) THEN err handler(ErrorFlag);
char_count (st);
WRITELN{’ STATUS :’, st);
END,
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KSTOP

Purpose Stops a DMA CONTINUE transfer.

Syntax VAR

board nr : INTEGER;
err coda : WORD;
BEGIN
kstop (board nr, err_code);

Parometers  board nr is an integer which represents the board identification number,
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err_codae is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1. If the DMA CONTINUE transfer has been completed, a KSTOP will

Notes have no effect.

2.  Use the KBUFD call to determine the actual number of characters
which were transferred before the KSTOP took effect.

Example CONST

CARDNUM =0 ; {* Card Number Parameter For Calls *)
VAR

ErrorFlag : WORD ;
{* Word To Hold Error Code Returnaed By Each Call (0 = false

= nE errors) ¥)
BEGIN
(*

*%k Stop DMA %
*)
kstop (CARDNUM, ErrorFlag):
IF (ErrorFlag > () THEN err handler (ErrorFlag):
END.
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Purpose

Syntax

Parameters

Changes the default GPIB bus terminator(s) to be used in ENTER and/or
OUTPUT calls.

VAR
board nr : INTEGER;
err code : WORD;
trm list[4]:; ARRAY [0...3] OF INTEGER
BEGIN
kterm{board nr, err code, trm liast);

board_nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

term list is an integer array which defines the GPIB bus terminators. See
Chapter 6 for more information regarding the use of GPIB bus terminators.
{termlist [4] is defined in the mp488dd.inc header file.) termlist [4]
is comprised of the following elements:

termlist[0}: Input/Output GPIB Terminators. Possible values

are:

-1 Change the Input Terminators.

0 Change both Input and Output
Terminators.

1 Change the Output Terminators.

termlist[1]: EQ]I detection/Assertion. Possible values are;

0 No assert/dectect EOI
1 Assert/Detect EOL
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KTERM (cont'd)

Returns

Programming 1.

Notes

KM-488-DD Programming Guide

termliat[2]: 1st GPIB bus terminator. Possible values are;

-1(#FFFF)

0to 255

Don’t use first or second GPIB bus
terminator.

Use this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Terminator. The0
- 255 decimal value represents the
ASCII value of the terminator charac-
ter to be used. (An ASCII Equiva-
lence Chart is provided in Appendix
Al

termlist[3]: 2nd GPIB bus terminator. Possible values are:

-1(#FFFF)

0to 255

Don’t use second GPIB bus termina-
tor.

Use this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Terminator.
The 0 - 255 decimal value represents
the ASCII value of the terminator
character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

err_code is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

KTERM will change the default bus terminators set during software

installation, as directed by termlist([].
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KTERM (cont'd)
Example CONST
CARDNUM =0 ; {(* Card Number Parameter For Calls *)
VAR

ErrorFlag : WORD ;
{* Word To Hold Error Code Returned By Each
Call (0 = false = no errors) ¥*)

trm lat : ARRAY[(..3] OF INTEGER;

(* Array Of GPIB Terminators For "KTERM" *)
BEGIN
(*

*%% Configure Terminators For BUS Operations
*)
(*
k%% Structure To Reset Configuratlon Terminators ***
*)
trm_lst[0] := 0 ;
{(* 0 Indicates Change Input AND Output Terminators ¥*)
trm 1st(l] :=1 ;
{(* 1 = Assert EOI On Output, Detect EQI On Enter *)
trm lst[2] := -1 ;

(* -1 Indicates No lst Tearminator *)
trm_1lst[3] := -1 ;
(* -1 Indicates No 2nd Tarminator *)

kterm{CARDNUM, ErrorFlag, trm lat[0]) :
IF (ErrcrFlag > () THEN err_ handler (ErroxFlag)
END.

9-81



Using the Cdll Interface in KM-488-DD Programming Guide

Microsoft PASCAL

KTO

Purpose Changes the timeout period.

Syntax VAR

beard nr : INTEGER
err_code : WORD;
tval : INTEGER4;
BEGIN
kto (board nr, exr code,tval);

Parameters  board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.
tval is the number of 55 ms. timer ticks to allow before a time-out.

Relurns err code is a variable through which error codes are returned. If this vari-
able Is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  To suppress Timeout checking, set tval to 0.

Noles

2. Ifa DMA CONTINUE transfer is in progress, the KM-488-DD will
check for timeouts only for the first byte that is transmitted /received. Dur-
ing other types of transfers, the KM-488-DD will check for a timeout between
transmission of bytes.

You must be certain to check that a DMA CONTINUE transfer has been com-
pleted.
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CONST
CARDNUM =0 ; (* Card Number Parameter For Calls *)
FIFTEEN = 273 ; (* 15 saconds at 18.2 ticks per
sacond *)
VAR
ErrorFlag : WORD ; (* Word To Hold Error Code Returned By
Each Call (0 = false = no aerrors)
*)
BEGIN
(*

Set Time Out To 15 Seconds (Approx 18.2 Ticks/Sec)
*)
kto (CARDNUM, ErrorFlag, FIFTEEN):;
IF (ErrorFlag > 0) THEN err_ handler(ErrorFlag);

END.
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KTRIGGER

Purpose

Syntax

Parameters

Returns

Programming
Notes

Triggers the specified device(s). The KM-488-DD must be an Active
Controller.,

VAR

board nr : INTEGER

arr_code : WORD;

mygads : ARRAY[0..14] OF gads;
BEGIN

ktrigger (board nr, err code, mygads);

board nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address(es) of the device(es) to be trig-
gered. mygadas is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygadas to your application. mygads
structure is defined in the include file mp488dd.inc and is described in section
10.1.

err_code is a variable through which error codes are returned. If this vari-
ableTs set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

The devices listed in mygads will be triggered.
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KTRIGGER (cont’d)
Example CONST
CARDNUM =0 (* Card Number Parameter For Calls
*)
VAR
add 12 : ARRAY[0,..1] OF gads;

(* Address Group (One Device At 12) *)
Errox¥Flag : WORD;
(* Word For Code Raturned By Calls *)
(*
*** Address Structure For Meter At GPIB Address 12 *#%

*)
add 12{0] .primad:=12;

(* 1st Instrument Has GPIB Addrass *)
add 12{0] .secad:=-1;

{(* -1 Indicates lst Instrument Has No Secondary Add *)
add_12[1] .primad:=-1;
{* -1 Indicates No 2nd Instrument In Group *)
BEGIN
(*
*k% Trigger The Device *#%

*)

ktrigger (CARDNUM, ErrorFlag,add 12[0]):;

IF (ErrorFlag > 0) THEN erxr handlar (ErroxFlag):
END.
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KWAITC

Purpose Forces the KM-488-DD driver to wait until a DMA CONTINUE transfer has
been completed before returning control to the application program.

Syntax VAR

board nr : INTEGER;
err code : WORD;
BEGIN
kwaitc (board nr, err_code);

Parameters board nrisan mteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err_code is a variable through which error codes are returned. If this vari-

able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  Time out checking, if enabled, is performed while KWAITCing.

Notes

2. This is an explicit wait. The following calls perform an
implicit wait:

¢ KABORT ¢ KPPOLL DISABLE

« KCLEAR * KPPOLL UNCONFIG
¢ KENTER * KREMOTE

» KLOCAL * KREQUEST

« KLOCAL LOCKOUT * KRESUME

¢ KOUTPUT « KSEND

e KPASS CONTROL ¢ KSPOLL

+ KPPOLL + KTRIGGER

+ KPPOLL CONFIG
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KWAITC (cont'd)
Example CONST
CARDNUM =0 ; (* Card Number Parameter For Calls ¥)
VAR
ErrorFlag : WORD; (* Word For Code Raturned By Calls *)
BEGIN
(*

**k* Wait For DMA To Finish *#*»
*)

(*

PMA CONTINUE started here.

*)

kwaitc (CARDNUM, ErrorFlag):

IF (ErrorFlag > 0) THEN

WRITELN (/Time Out Waiting For DMA To Findish’)

’

END,
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CHAPIER 10
USING THE CALL INTERFACE IN TURBO PASCAL

Versions
Supported

File Header

Compiling The
Program

Software
Configuration

Turbo PASCAL versions 4.0, 5.0 and higher

Be sure to include the following lines within your program:

{$I tp488dd.inc}
{$L kmd488tp.obj}

tp488dd.inc is an "include” file with function/procedure prototypes, struc-
ture definitions, and constants pertinent to the TURBO PASCAL call
interface.

km488tp.obj is a linkable module containing the functions and procedures
defined in {p488dd.inc. This module dispatches KM-488-DD calls into the
KM driver.

If either of these files resides in a directory other than the one in which
you are compiling your program, be sure to specify a complete path to
each file.

The {$V-1} is used throughout the example programs to relax string
checking during procedure and function calls. You may want to use this
metacommand in instances where a value is returned in a string and the
ultimate length of the string is unknown.

Typically, the following simple statement will suffice for compiling your
program provided you have adhered to the instructions in the file header
section:

tpc myprog.pas
A number of KM-488-DD configuration parameters are set via the CON-
FIG.DAT file. (See Chapter 2 and Appendix F.) These govern the default

settings of the GPIB input and output bus terminators, lightpen interrupt
enable, device timeout period, and the KM-488-DD’s Base Address. The
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Programming
Notes

defaults for these are listed in Table 10-1. There are other defaults you
may have to re-program if you are using File /O Commands in the same
program as the library interface routines (calls).

Table 10-1. Default KM-488-DD Operating Parameters

Parameter Default

Device Timeout 10.0 seconds

GPIB Bus Input Terminator CR LF with no EOI
GPIB Bus Output Terminator CR LF with no EOI
EOL Terminators CRLF

The KCONFIG call can be used to reset the GPIB address, and the GPIB
input and output bus terminators.

The KTERM call can be used to change the default GPIB bus terminator
settings.

The KTO call can be used to change the default device timeout value.

1.  Any values passed into a call in a variable may also be passed as a
constant or as the returned value of a function.

2. Parameters which are also used to return values must be declared
as variables.

3. Any of the KM-488-DD routines which are used to receive data
require that a string or array be declared to store the received data.
The length of the string or size of the array should be sufficient to
store the number of bytes that are expected. In addition, when a
KM-488-DD routine requires a parameter specifying the maximum
number of data bytes to be returned, it is extremely important that
the amount of storage space allocated is at least as great as this max-
imum length parameter. Otherwise, data may be stored into
memory which has been allocated for use by other parts of your
program, or for use by DOS. This could lead to erroneous operation
and possibly a system crash.
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4.  InTurbo PASCAL, strings are actually a special type of character
array. The first byte of the array is used to store the number of
bytes contained within the string. Hence, strings may range from 0
to 255 bytes in length and the KM-488-DD routines which pass data
to or from strings are limited to 255 bytes maximum.

When values are returned to the calling program via a string vari-
able, the string length must be calculated and placed in location 0 of
the string, where Turbo PASCAL normally stores it. The string
length must be calculated in this manner as the KM-488-DD driver
is unaware of which language is issuing the current call.

5. Do not name the variables in your application program with the
same name as any of the KM-488-IDD routines.

6. Do not assign a program name which is the same name as any of
the KM-488-DD routines.
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10.1 CALL DESCRIPTION FORMAT

Each call description is divided into several sections as described below.

Syntax

Parameters

This section describes the syntax required by each call. The following rules
are used in this section.

Call names and input parameters appearinthis typeface.

This section describes the input parameters. In some instances, a structure or
array of multiple parameters may be specified (for example, multiple device
addresses).

mygads [n] is used in many calls. This is an array of n (1 to 15) structures
of type gads which contain the GPIB address information required by the
call. This GPIB address structure consists of:

TYPE
gads = RECORD
primad : INTEGER; (*primary address 0-30%)
sacad : INTEGER; (*secondary address 0-31%)
END;

When secad is set equal to -1, it indicates that no secondary address is
applicable. When primad is set equal to -1, it terminates the array.

You must tailor mygads to your application. The mygads structure is
defined in the include file tp488dd.inc. An example of a structure with two
devices is:

EXAM : ARRAY [0..2] OF GADS;

exam.primad[0] := 3 (* first device - pri addr 3%)

aexam.secad[0] := -1 (* and no sec addr *)
exam.primad[l]) := 15 (* second device - pri addr 15 ¥)
exam,.secad[l] := 2 (* and sec addr 2 ¥%)
exam.primad(2] := -1 (* there are only two devices *)
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If the KM-488-DD is a Peripheral (in which case the call will not require a
GPIB bus address), you will want to use the following mygads structure:

VAR

no_add : ARRAY [0..2] OF GADS;
BEGIN

no_add,.primad[0] := -1
(* there are no devices in group *)

This part of the callable description describes any data which will be
returned after execution of the callable has been completed.

err_code - All calls except KDIAGON and KDIAGOFF return an integer
error code which will be 0 if no error was detected. It is good practice to
check err_code after each call and provide a routine to handle errors if
they arise.

This section lists any special programming considerations for the routine.

This section gives programming examples.
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KABORT

Purpose

Syntax

Parameters

Returns

Programming

Notes

Example

This routine allows the KM-488-DD to take control of the GPIB bus by
forcing all other devices on the bus to the idle state. The KM-488-DD must be
the Active Controller.

VAR

board_nr : INTEGER;
err code : WORD;

BEGIN
kabort (board nr, exr_ ccde):

board nrisan 1nteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

If the KM-488-DD is both the Active and System Controller, KABORT asserts
the IFC line to retain control of the bus. Otherwise, the KM-488-DD will
assert the ATN line, and then untalk and unlisten all devices.

CONST
CARDNUM =0 ;
(* Card Number Parameter For Calls ¥*)
VAR
ErrorFlag : WORD; (* Word To Hold Error Code ¥*)
BEGIN

kabort (CARDNUM, ErrorFlag);
IF (ErroxFlag > 0) THEN err handler (ErrorFlag):
END.
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Purpose

Syntax

Parameters

Defines the conditions under which the lightpen status becomes true.

VAR
board nr : INTEGER;
arm code : INTEGER;
err_code : WORD:
BEGIN
karm(board nr, err_code, arm_code);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be
programmed.

arm_code is a 16-bit integer describing on which conditions a light pen
interrupt may occur. The integer is of the format:

Bit 15-9 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC | PER| DET | SRQ | DEC| LA | TA | IDLE

Where:

ADSC Address Status Change. If this bit is set to 1, the lightpen status
will become true when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller). This encompasses all the conditions marked
with an asterisk (*) below.

cic* Controller in Charge. If this bit is set to 1, the lightpen status
will become true when the control is passed to the KM-488-DD
and it becomes the Active Controller.

PER* Peripheral. If this bit is set to 1, the lightpen status will become
true when the KM-488-DD passes control to another device and
becomes a Non-Active Controller.

DET Device Triggered. If this bit is set to 1, the lightpen status will

become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Trigger command.
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KARM (conf'd)

SRQ Internal SRQ. If this bit is set to one, the lightpen status will
become true when the KM-488-DD)'s internal Service Request Bit
(SRQ) is set.

DEC Device Cleared. If this bit is set to one, the lightpen status will
become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Clear command.

LA* Listen Addressed. If this bit is set to one, the lightpen status
will become true when the KM-488-DD, acting as a Peripheral, is
addressed as a Listener and can accept data from the GPIB.

TA* Talk Addressed. If this bit is set to one, the lightpen status wiil
become true when the KM-488-DD, acting as a Peripheral, is
addressed as a Talker and can output data to the GPIB.

IDLE* Idle. If this bit is set to one, the lightpen status will become true
when the KM-488-DD, acting as a Peripheral, is unaddressed as
a Talker or a Listener.

L NOTE: The conditions marked by an asterisk (*} will force the lightpen
status to true only when the KM-488-DD's address status has changed. This
is indicated by the state of the Address Change Bit in the Status byte. See
the kstatus or kquikstat routine descriptions for more information.

Returns err_codae is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming The driver must be configured for lightpen emulation at load time via the
Notes CONFIG.DAT "pipe" file, as the default for lightpen emulation is off.
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KARM (cont'd)

Example CONST
CARDNUM =0 ;
(* Card Numbear Parameter For Calls ¥*)
SRQENAB = 16 ;
(* BIT 4 -- SRQ Detection *)
VAR
ExrorFlag : WORD; (* Word To Hold Error Code *)
BEGIN
(*
*** Enable Light Pen Interrupt Detection On SRQ **¥
*)
karm (CARDNUM, ExrorFlag, SRQENAB);
IF (ErrorFlag > 0) THEN err_ handler (ErrorFlag)’
END .,
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KBUF

Purpose Selects in which direction the memory is to be addressed for both DMA and
non-DMA buffered transfers.

Syntax VAR

dir : INTEGER;
board nr : INTEGER;
err code : WORD;
BEGIN
kbuf (board_nr, err code, dir);

Parameters board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.
dir selects the direction in which the buffer is to be read. If dir is equal to
1, the buffer address will be incremented. If dir is equal to 0, the buffer
address will be decremented.

Returns err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming If the buffer’s address is to be incremented during a bus I/O operation, be

Notes sure to use the lowest address in the designated buffer. Likewise, if it is to be

decremented, select the highest address.
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KBUF (cont’d).

Example CONST
CARDNUM =0 ;
{(* Card Number Parameter For Calls ¥)
DECREMENT = 0 ;
(* Decremant Memory Address on DMA *)
VAR
ErrorFlag :

BEGIN
(*

WORD; {* Word To Hold Error Code ¥*)

*%% Sat Direction Of Memory Address Changa With DMA **w¥
*)

kbuf (CARDNUM, ErrorFlag, DECREMENT);

IF (ErrorFlag > 0) THEN err_ handler(ErrorFlag)’

END.
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TURBO PASCAL

KBUFD

Purpose Returns the number of characters transferred in the last buffered transfer or,
in the case of DMA transfers, the current transfer.

Syntax VAR

board nr : INTEGER;
err_code : WORD;
becount : INTEGER4;
BEGIN
kbufd (board nr, err code, bcount);

Parameters board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err coda is a variable through which error codes are returned. If this vari-

ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

beount represents the number of characters which were transferred during
the last buffered transaction. This will be a long integer (32- bits) in the range
0 to 1,048,575 (0 to 20™-1).

Programming 1.  If the data was transferred in the DMA CONTINUE mode, the value

Noles

returns the number of characters transferred thus far.

2. Itis useful to call this routine after a buffered KENTER has been per-
formed. This will help you to determine if the expected number of
characters has been received and/or the transfer has terminated as the
result of a detected terminator.
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KBUFD (cont'd).

Example CONST
CARDNUM =0 ;
{(* Card Number Parameter For Calls ¥*)
VAR

ErroxFlag : WORD; (* Word To Hold Error Code *)
XfexrCount : INTEGER4;
{* Numbar Of Bytes Moved In
BEGIN
(*
Return Numbar Of Bytes In Last GPIB BUS Data Transfer
*)
kbufd (CARDNUM, ErrorFlag, XferCount):
IF (ErrorFlag > 0) THEN err handler (ErrorFlag):
END.

.agt Trangfer *)
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KCLEAR

Purpose

Syntax

Parameters

Returns

The KM-488-DD must be an Active Controller. Resets device(s) to their

power-up parameters,

VAR

board nr : INTEGER;

err_code : WORD;

mygads : ARRAY[0..n] OF GADS;
BEGIN

kclear (board nr, err_code, mygads);

board nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] represents the GPIB bus address of the device to be accessed.
mygads is an array of n (n can range from 1 to 15) structures of type gads.
See section 10.1 for more information.

err_coda is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1. Ifmygads contains no addresses, then the universal GPIB DCL (De-

Notes

vice Clear) command is issued and all devices will be cleared.

2. If mygads contains addresses, then those devices specified will be lis-
tened and sent a GPIB SDC (Select Device Clear) Command.
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TURBO PASCAL
KCLEAR (cont'd)
Example CONST
CARDNUM =0 ;
(* Card Number Parameter For Calla *)
VAR
add 12 : ARRAY[O0..1l] OF gads;
{* Address Group (Ona Device At 12) ¥*)
ErrorFlag : WORD;
{* Word For Code Returned By Calls *)
(*
w*% Address Structure For Meter At GPIB Address 12 ¥»#*¥%
*)

add 12[0] .primad:=12;
{(* 1lst Instrument Has GPIB Address 12%)
add 12[0].secad:=-1;
(* -1 Indicates lst Instrument Has No Secondary Add
*)
add 12[1].primad:=-1;
{(* -1 Indicates No 2nd Instrument In Group ¥*)
BEGIN
(*
*%%* Raturn The Device To Its Power Up Condition #*#¥
*)
kclear (CARDNUM, ErrorFlag,add 12[0]):
IF (ErrorFlag > 0) THEN err_ handler (ErrorFlag):
END.
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KCONFIG

Purpose

Syntax

Resets the KM-488-DD to its default operating parameters or to those
specified.

VAR

err_c-c;'do : WORD;
cfg string : STRING:
stringlen : INTEGER;

BEGIN
kconfig (bocard nr, err code, cfg string, stringlen);

board nr is an integer which represents the board identification number.
This is an integer i h ange 0 to 3 and represents the board to be pro-
grammed.

cfg_string is a user-defined string. This string can be comprised of any
of the following options:

/T [term term Sets the input and output GPIB bus terminators. You
EOI] can select one or two GPIB bus terminators followed by

EUI (8] 9 jual. DUI ll yuu Ju.‘:l EPCLily [ .L, ulC \Jl 11) uua
terminators will be reset to their defaults.

termis an optional parameter which represents a ter-
minator bvtp to be used. This terminator hvh: can be

represented as any of the following:

$char where char is an integer representing the
hex or decimal equivalent of the termina-
tor's ASCII representation. (See Appendix
B for ASCII Equivalents.) char mustbe
preceded by a dollar sign ($).
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Using the Call Interface in
TURBO PASCAL

/TI [term term
ECI]

/TO [term term
EOI]

/B [term term]

Hexadecimal values must also be preceded
by &H. For example, $84 represents the let-
ter "T" as does $&H54.

CR This represents the Carriage Return charac-
ter (13 decimal, 0D hex).

LF This represents the Line Feed character (10
decimal, 0A hex).

'X where X represents a printable ASCII char-

acter. The character must be preceded by
an apostrophe ('), for example: ‘' B
represents the character B.

EOTI (End or Identify) is an optional GPIB BUS termina-
tor. If included, the KM-488-DD will detect /assert the
GPIB bus EOI line. (This would indicate that the last
character has been sent.) Data will continue to be read
until this terminator, a valid terminator sequence, or
both are detected.

Sets the input GPIB bus terminators. You can select one
or two GPIB bus terminators followed by EOI or just
EOL If you just specify /TI, the input GPIB bus termi-
nator will be reset to none. term and EOT are described
above,

Sets the output GPIB bus terminators. You can select
one or two GPIB bus terminators followed by EOI or
just EOL If you just specify /TO, the input GPIB bus
terminator will be reset to none. term and EOT are
described above.

Sets the input and output EOL terminators. (Note that
this should only be used if the application program also
includes File I/O Commands.) term is described
above.
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TURBO PASCAL
KCONFIG (cont'd)
/EI [term Sets the input EOL terminators. (Note that this should
term] only be used if the application program also includes
File I/O Commands.) term is described above.
/EO [term term] Sets the output EOL terminators.
(Note that this should only be used if the appli-
cation program also includes File I/O Com-
mands.)
/N name addr Configures a named device. Sets its address to
{sec_addr] the given value and its GPIB bus terminators to

Returns

the current GPIB bus terminator settings.

(Note that this should only be used if the appli-
cation program also includes File [/O Com-
mands utilizing the named device
configurations.)

name is the name of the device.
addr is the primary GPIB address (00 to 30).

sec_addr is the secondary GPIB address (00
to 31).

NOTE: Do not create a named device with the same name as an existing
directory on the current working disk.

If cfg_string is empty, then the configuration will revert to the installa-
tion configuration.

stringlen is an integer from 0 to 255 which gives the length of the
cfg_stringstring.

err_coda is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KCONFIG (cont'd)

TURBO PASCAL

Programming 1. The /E, /EI, /EO, and /N options will only take effect if File /O

Notes

Example

Commands are used within the same application program as the call-
ables.

2. If you are converting an application program previously written using
the File I/0 commands to callables, be sure to note that the CONFIG
string for the KCONFIG call does not include the "CONFIG" keyword
(i.e., as you would if you were using the CONFIG File I/O command).

3.  Primary and Secondary Addresses must be two characters long, e.g. 01

or 0209,
CONST
CARDNUM =0 ; (* Card Number Parameter For Calls ¥*}
VAR
ConfStr : STRING(70);

(* For Command Used In KCONFIG *)
ErrorFlag : WORD;
(* Word For Code Returned By Calls ¥*)
BEGIN
(*
Configure Terminations for Carriage Return, Line Feed
With EOI
*)
ConfStr := ' /T CR LF EOI’;
kconfig (CARDNUM, ErrorFlag,confatr{l],12):
IF (ErrorFlag > 0) THEN err_ handler (ErrorFlag);
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TURBO PASCAL
KDIAGON
Purpose Turns file diagnostics on. (Default is off.)
Syniax VAR
filename : STRING;
BEGIN
kdiagon (filename, strlen (filenama));
Parameters filename is a string containing the name of the file to which the diagnostic
information is to be written.
strlen is the length of the string representing the name of the file.
Returns None.
Programming This will echo the value of the call parameters into a disk file.
Notes
Example CONST
CARDNUM =0 ; {* Card Number Parameter For Calls
*)
VAR
tdstr : STRING;

(* String To Hold Target Diagnostic File Name ¥*)

BEGIN
tdstr:='DEBUG.DAT' ; (* Target Diagnogtic File Name *)
(*

*** Turn Driver Dliagnostics On And Send Info To Disk
Fila *¥**
*)
kdiagon (tdstx{l1l], 9);
{(* File Name And File Name Length ¥)
END.
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KDIAGOFF
Purpose Temporarily disables file diagnostics.
Syntax kdiagoff ()

Parameters None.
Returns None.

Progromming None.

Notes
Example BEGIN
( *%* Digable File Diagnostics
*
k:liagoff 0;
END.
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KDISARM

Purpose

Syntax

Parameters

Resets previously set conditions which cause lightpen interrupts.

VAR
board nx : INTEGER;
arm code : INTEGER;
err code : WORD;

BEGIN
kdisarm(board nr, err code, arm code):;

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grauuueu

arm_code is a 16-bit integer describing which conditions should be reset.
The integer is of the format:

Bit 15-9 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC | PER | DET | SRQ | DEC§ LA | TA { IDLE

Where:

ADSC Address Status Change. If this bit is set to 1, light pen status
will not change when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller).

Cic Controller in Charge. If this bit is set to 1, light pen status will
not change when the control is passed to the KM-488-DD and it
becomes the Active Controller.

PER Peripheral. If this bit is set to 1, light pen status will not change
when the KM-488-DD passes control to another device and
becomes a Non-Active Controller (Peripheral).

DET Device Triggered. If this bit is set to 1, light pen status will not

change when a KM-488-DD, acting as a Peripheral, receives a
GPIB Trigger command.
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KDISARM (cont'd)

Returns

Programming None.

Notes

Using the Call Interface In
TURBO PASCAL

SRQ

DEC

LA

TA

IDLE

Internal SRQ. If this bit is set to one, light pen status will not
change when the KM-488-DD)'s internal Service Request Bit
(SRQ) is set.

Device Cleared. If this bit is set to one, light pen status will not
change when a KM-488-DD, acting as a Peripheral, receives a
GPIB Clear command.

Listen Addressed. If this bit is set to one, light pen status will
not change when the KM-488-DD is addressed as a Listener and
can accept data from the GPIB.

Talk Addressed. If this bit is set to one, light pen status will not
change when the KM-488-DD is addressed as a Talker and can
output data to the GPIB.

Idle. If this bit is set to one, light pen status will not change
when the KM-488-DD is unaddressed as a Talker or a Listener.

err_codae is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0O,
then an error did occur. The error codes are listed in Appendix G.
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KDISARM (cont'd).

Example CONST

CARDNUM =0 ;
{(* Card Number Parameter For Calls *)

SRQENAB = 16 ;
(* BIT 4 -- SRQ Detection *}
VAR

ErrorFlag : WORD;
{* Word To Hold Error Code ¥*)
BEGIN
(*

**%* Digsable Light Pen Interrupt Detection On SRQ ¥¥¥

*)
kdisarm (CARDNUM, ErrorFlag, SRQENAB):
IF (ErrorFlag > 0) THEN err_ handler(ErrorFlag):
END,
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KDMA

TURBO PASCAL

Purpose

Syntax

Parameters

Sets DMA transfer mode,

VAR
board nr : INTEGER;
dma mode : INTEGER;
err_code : WORD;
BEGIN
kdma (board nr, &err code, dma mode):

board nrisan integer which represents the board identification number.
This is an integer in the range O to 3 and represents the board to be pro-
grammed.

dma_mode is a 16-bit integer which represents the DMA mode to be used. If
no dma_modae is given, then single mode without autoinitialization will be
assumed. The dma_mode integer is interpreted as follows:

Bit 15-3 2 1 0
0 SIN DEM AUTO

Where:

SIN SINGLE. When this bit is set to one, the SINGLE mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus and transfers a
single byte of data. Control of the bus is then returned to the
microprocessor.

DEM DEMAND. When this bit is set to one, the DEMAND mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus. The DMA con-
troller retains control of the bus until the DMA request signal is
unasserted. Once this signal has been unasserted for more than
one microprocessor clock cycle, control of bus is returned to the
microprocessor. This mode allows the DMA controller chip to
pass data at a slightly faster rate and the microprocessor to
access the bus when it is not needed.
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TURBO PASCAL

KDMA (cont'd)

AUTO

Note that SINGLE and DEMAND mode can not be invoked
simultaneously.

AUTOINITIALIZE. When this bit is set to one, the AUTOIN-
ITIALIZE mode is selected. Under normal circumstances, the
DMA controller transfers the specified number of bytes to/from
the PC memory from the given starting address and terminates
when completed. When the AUTOINITIALIZE mode is
enabled, the DMA controller will reset the original byte count,
reset the initial address, and repeat the transfer again. The
AUTOINITIALIZE option is only in effect until the next
KENTER or KOUTPUT buffered transfer is completed. Addi-
tionally, if a KENTER or KOUTPUT transfer in DMA CON-
TINUE mode is selected, the AUTOINITIALIZE option will only
be in effect for that transfer.

Returns None.

Programming 1.
Notes

All DMA AUTOINITIALIZE transfers should occur entirely within a
single DMA 64 KByte page. So, if a DMA buffer operation involves a
transfer of more than 64K or occur across a DMA page boundary, the
AUTOINITIALIZE option affects only those bytes in the last transfer
occurring within one DMA page.

Also note that DMA AUTOINITIALIZE transfers specified for buffers
that are located in more than a single DMA page are unpredictable.

It is impossible for a program to halt a DMA AUTOINITIALIZE opera-
tion unless the DMA CONTINUE option is selected. This is because
the driver does not return control to a program using non-CONTINUE
operations until the transfer completes.
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KDMA (cont'd).

Example

TURBO PASCAL

CONST
CARDNUM = 0; (¥ Card Number Parameter For Calls ¥*)

AUTO = 1; (* Auto Mode of DMA Transfer *)
DEMAND = 2; (* Demand Mode of DMA Transfer *)
SINGLE = 4; (* Single Mode of DMA Transfer *)

VAR
ErrorFlag : WORD; (* Word To Hold Error Code *)

BEGIN
(>
*** Sat Up DMA Mode To Single With Autoinitialize ***
*)
kdma (CARDNUM, ErrorFlag, SINGLE+AUTOQ):;
IF (ErrorFlag > () THEN err_ handler(ErroxFlag):;
END.

10-27



Using the Cail Interface in KM-488-DD Programming Gulde

TURBQ PASCAL
KENTER
Purpose Allows the KM-488-DD to receive data from a GPIB bus device.
Syntax VAR
board nr : INTEGER;
error_code : WORD ;
mede : INTEGER;
count : INTEGER4;
mygads : ARRAY[0..l1l] OF gads:
darray : ARRAY[O0..N-1] OF CHAR ;
term list: ARRAY[0..2] OF INTEGER;
BEGIN
kenter (board nr, err code, darray, count, mode, mygads,
term list)
Parameters board_nr is an integer which represents the board identification number.

This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

darray is a character array large enough to accept the returned data. If a
non-zero count is specified, the array should be of size count. If count is 0
and terminator characters are used, then darray must be large enough to
accommodate both data and terminators returned by the device.

count is a long integer representing the number of characters to be read.
Valid counts are within the range 0 to 4294967295 (2°2-1) decimal, or from 0 to
$FFFFFFFF hex. When 0 is used, the KENTER will stop when the termina-
tion specified by term_list is satisfied.

mode is an integer which represents whether or not DMA is to be used and if
the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT DMA
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KENTER (cont'd)

Where:

CONT CONTINUE. This an optional mode which is used in conjunc-
tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.

If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked or a pre-specified GPIB BUS input
terminator is detected.

DMA DMA. If this bit is set to one, then DMA will be used in the data
transfer.

mygads [n] represents the GPIB bus address of the device to be accessed.
mygads is an array of n (n can range from 1 to 15) structures of type gads.
See section 10.1 for more information.

term_ list[3] is an integer array which defines the GPIB bus terminators
to be used during the KENTER call. These terminators are used in conjunc-
tion with count to terminate the input process. Termination choices
include whether or not EOI will be detected with the last byte and whether
or not a certain byte or sequence of two bytes will be tested for as an end of
message code. The default termination scheme is initially set-up by the
CONFIG.DAT file, and can be modified by calling KTERM or KCONFIG.
termlist [3] can either specify the use of the default terminators or tem-
porary overrides.

termlist [3] is defined in the tp488dd.inc header file. termlist{3] is
comprised of the following elements:
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KENTER (cont'd)

KM-488-DD Programming Guide

termlist[0]:

termlist[1]:

termlist [2]:

EOI detection. Possible values are;

-1($FFFF) Use the default EOI setting.
0 Don’t Detect EOL
1 Detect EOL

1st GPIB bus terminator. Possible values are:

-1{$FFFF) Use the default terminator. Note that
if the default first terminator is used,
the default second terminator will
also be used.

0 to 255 Detect this ASCII character as the first

GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

2nd GPIB bus terminator. Possible values are;

-1{$FFFF) Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

0 to 255 Detect this ASCII character as the sec-

ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sSents tne AoL1l value Of Ine termina-
tor character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)
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KENTER (cont'd)

Returns

Programming
Notes

TURBO PASCAL

The following default texrmlist can also be used:

VAR

dtxrm : ARRAY[0..2] OF INTEGER;
BEGIN
dtxrm[0] := -1; (* Use the default EOI choice ¥*)
dtrm[l] := -1; (* Use the default first terminator *)
dtrm[2] := -1; (* Use the default second terminatoxr ¥*)

err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1.

If the KM-488-DD is a Peripheral, an active controller must address the
KM-488-DD as a listener and some other device as the talker, before
KENTER is called. In this case, you should use the no_addr structure
in lieu of mygads. This is described in section 10.1.

If the KM-488-DD is the Active Controller, it will automatically address
itself as a listener and another device defined in mygads as the talker.
Since only one device can be a talker, the address group mygads can
contain only one address. If a device has been previously addressed to
talk and the KM-488-DD previously addressed to listen, thenmygads
can be no_add (See section 10.1) and the bus will not be re-addressed.

If count is specified as 0, then KENTER will terminate when the ter-
minator(s) specified by term_list [3] is encountered.

If it is desirable to terminate on count only and not use the default
terminators, then you must select no terminator overrides in the ter-
mlist, in addition to giving the count. In this case, a byte by byte
synchronous transfer is executed.

If both counts and termination are specified, the KENTER will termi-
nate on whichever condition is encountered first.

If the condition(s) for termination is not encountered, KTERM will
timeout unless the timeout has been disabled.
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Example CONST
CARDNUM = 0 ; (* Card Number Parameter For
Calls *)
DMAXFER = 1; (* Transfer mode: non DMA = 0,

DMA without
continue = 1, DMA with
continue = 3 *)

NUMD = 1028; {(* Number Of Bytes To Transfer ¥*)
VAR
ErrorFlag : WORD ; {(* Woxd For Returned Error Ccde
*)
add_05 : ARRAY[0..1] OF gads;
(* Address Group For Davice @ 05 *)
sdata : ARRAY[O..NUMD-1] OF CEAR ;
(* Array For Data From Device *)
dtrm : ARRAY[0,.2) OF INTEGER;
(* Array Of GPIB Terminators For "KENTER" And
"KOUTPUT" *)
BEGIN
(*

**% Address Structure For Meter At GPIB Address 05
*)
add 05[0] .primad := 5 ;

(* Instrument Has GPIB Address 5 *)

add 05[0].secad := -1 ;

(* -1 Indicates No Secondary Addreas *)
add 05[1] .primad := -1 ;

{* -1 Indicates No Other Instrument ¥)
(*

Structure To Signal:
Use Default Terminators
Detect EOI On ENTER/Assert EOI On Output

*)

dtxrm[0] = 1 ;

(* 1 : Assert EOI (KOUTPUT)/Detect EOI (KENTER) *)
dtxrm[l] := -1 ; (* -1 : Use Default l1lst Terminatorxr *)
dtrm[2] := -1 ; (* -1 : Use Default 2nd Terminator ¥*)

WRITELN (' ENTER DATA FROM METER');

kenter (0, ExrrorFlag, sdata[0], NUMD, DMAXFER, add 0510],
dtrmi0]);

IF (ErrorFlag > 0) THEN err handler(ErrorFlag);

END.
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Purpose

Syntax

Parameters

Returns

Enables/Disables display of Error Messages.

VAR
board nr : INTEGER;
err_code : WORD;
e_sw : INTEGER;
BEGIN
kexror (board nr, err_code, e_sw)

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

e_sw is an integer which determines if error message display function will
be enabled or disabled. If e_sw=1, the error message display is enabled.
(This is the default.) If @_sw=0 is specified, the error message display is dis-
abled.

err_code is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If KERROR has been used to enable error messages, the message will

Noles

only reveal that an error has occurred for the KM-488-DD calls. It does
not identify what type of error occurred. The KDIAGON routine for
should be used to help debug applications utilizing the KM-488-DD>
calls.

2. Programs can also check err_codae after each call to identify the exact
nature of call errors.
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KERROR
Example CONST
CARDNUM =0
(* Card Number Paramater For Calls ¥*)
ERR_ON =1
(* Enable Error Display ¥)
VAR

ErrorFlag : WORD;

(* Word To Hold Exrrxor Code ¥*)
BEGIN
(*

*%*% Enable Error Display *¥¥
*)
kerrorxr (CARDNUM, ErrorFlag, ERR _ON):
IF (ErrorFlag > 0) THEN err_ handler (ErrorFlag):;
END.
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Purpose

Syntax

Parometers

Defines the KM-488-DD driver’s response to a request for data when none is
available.

NOTE: KFILL is provided for users who mix File I/O Commands and Calls
in the same program. It only affects inputs performed using the File I/O
Commands.

VAR
board nr : INTEGER;
err_code : WORD;
£ill sw : INTEGER;
BEGIN
k£fill (board nr, err code, £fill sw)

board nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

£ill swis an integer which represents the fill condition. (The default con-
dition returns a NULL character.) Valid integers are any one of the follow-
ing:

-1 OFF. This type of response will not return any data characters
or a DOS error message, if no input data is available.

-2 ERROR. This type of a response will not return any data
characters, but will generate an Error Message. The error
message number can then be trapped by calling the KSTATUS
routine. (Refer to the KSTATUS routine for more information.)

0-255 ASCIIL This type of response will return the designated
ASCII character. (An ASCII Equivalence Chart is provided in
Appendix A.) Specify the decimal equivalent of the character
to be used.
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Returns

Example

err_coda is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

CONST

CARDNUM =0 ; (* Card Number Parameter For
Calls *)

FILL SW = 88; (* Use 'X’ As Fill Character
*)
VAR

ErrozrFlag : WORD; {* Word To Hold Error Code
*)
BEGIN

(*
*k* Sat ¥ill Character To X' *¥x

*}

k£ill (CARDNUM, ErrorFlag, FILL SW);

IF (ErrorFlag > 0) THEN err handler (ErrorFlag);

END.,

10-36



KM-488-DD Programming Guide Using the Call Interface In

KHELLO

TURBO PASCAL

Purpose

Syntax

Parameters

Relurns

Returns an identification string from the KM-488-DD driver.

VAR
board nr : INTEGER;
err_code : WORD;
id response :STRING;
BEGIN
khello (board nr, err code, id response)

board nrisan mteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
gldlllllltﬁu

id_response will contain a string similar to: copyright (¢) 1991
Ke1thley MetraByte Corp.

err_code is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. Ifit is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  The string into which the KHELLO message is returned must be

Notes

dimensioned prior to calling KHELLO. Otherwise, Turbo PASCAL
assumes that the string is of length 0 and calling KHELLO will result in
destroying other programmed data.
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KHELLO (cont'd)
Example CONST
CARDNUM = 0 ; (* Card Number Parameter For Calls
*)
VAR
indat ¢ STRING:; (* Array To Hold Copyright
Massage *)
ExrorxFlag : WORD; (* Word To Hold Erxor Code ¥)
i : INTEGER;

(* Procaedure To Determine String Length And Stuff It In
Location 0 *})
PROCEDURE char_count (VAR ch_strng:STRING);
BEGIN

{(**** Chack For NULL or 255 Characters ¥*¥k¥*)

i:=1;

WHILE ((i<>255) AND (ch strng[i] <> CHR(0))) DO 1 := i
+ 1 ;

{(* Assign Calculated Count To String Location 0 *)

ch strng[0] := CHR(i - 1) ;

—
-

END;

BEGIN
(*
**¥* Return Driver Copyright Message #*#%%
*)
khello (CARDNUM, EzrrorFlag, indat[l]):
IF (ErrorxFlag > 0) THEN HALT (ErrorFLAG) ;
char_count (indat); (* Update String Count In PASCAL's
Descriptor *)
END.
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KLOCAL

TURBO PASCAL

Purpose

Syntax

Parameters

Returns

Forces the specified bus dev1ce(s) to return to being programmed locally
from their front panels. -488-

VAR

boaxd nr : INTEGER;

err_coda : WORD;

mygads : ARRAY[0..l} OF gads;
BEGIN
klocal (board nr, err code, mygads);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] represents the GPIB bus address of the device to be accessed.
mygads is an array of nn (n can range from 1 to 15) structures of type gads.
See section 10.1 for more information.

err_codae is a variable through which error codes are returned. If this vari-
able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If the KM-488-DD is the System Controller and if mygads does not

Noles

specify an address, then the GPIB REN (Remote Enable) line is unas-
serted and all devices are returned to Local. In order to return them to
remote mode, it will be necessary to issue a KREMOTE call. Likewise,
if Local Lockout is required, it will be necessary to issue a KLOL call.

2. As an Active Controller, the KM-488-DD can issue the GPIB GTL (Go
To Local) message to those devices specified by mygads. In this case,
the GPIB REN (Remote Enable) line remains asserted and devices will
return to remote when addressed to listen. If a KLOL (Local Lockout)
call has been issued previously, it should still be in effect when a device
is returned to Remote.
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Example CONST
CARDNUM =0 ;
(* Card Number Parameter For Calls ¥)
VAR
add 12 : ARRAY[0..1] OF gads;

(* Address Group (One Devica At 12) *)
ExrozxFlag : WORD;
(* Word For Code Returned By Calls ¥*)
(*
*%% Address Structure For Meter At GPIB Addressg 12 *#%

*)
add 12{0] .primad:=12;
(* lst Device Pri. Address 12 *)
add 12[0] .secad:=-1;
(* lst Device No Sec. Address ¥)
add _12(1] .primad:=-1;
(* -1 = No 2nd Device In Group *)
BEGIN
(*
*** Sand The Addressed Device To Local Control *%+*
*)
klocal (CARDNUM, ErrorFlag,add 12[0]);
IF (ErrorFlag > 0) THEN err handler (ErroxFlag):;
END.
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KLOL

TURBO PASCAL

Purpose

Syntax

Parameters

Relurns

Qmj;muen It w1]1 dlsable the GPIB bus dev1ces from bemg retumed to LocaI
Control by means of the Local/Remote button on the device.

NOTE: This routine issues an IEEE-488 bus signal, LOL. This signal is not
supported by all [EEE-488 bus devices.

VAR
board nr : INTEGER;
err code : WORD;
BEGIN
klel (board nr, err code)

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_codae is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  The "LOCAL" button is disabled so that a device cannot be returned to

Notes

local state for manual programming or control. The Active Controller
can return specific devices to "local with lockout state”, whereby an
operator can then use the front panel controls. When the device is
addressed to listen again, it returns to "remote with lockout state".
Thus, the effect of the LOL call will remain until the REN line is unas-
serted (LOCAL) by the System Controller.

2. Itis good practice to issue a KLOL so that devices are under strict pro-

gram control. KLOL can be issued before a device is put in remote and
will take effect when the device’s LOCAL button is set to remote,
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Example CONST
CARDNUM =0 (* Card Number Parameter For Calls
*)
VAR
ErroxFlag : WORD ; (* For Returned Error Code 0 = OK
*)
BEGIN

klol (CARDNUM, ErrorFlag}:

(* Lock Out Local Contxol Of Devices *)

IF (ErrorFlag > 0) THEN err_ handler (ErroxFlag);
END.
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KOUTPUT

TURBO PASCAL

Purpose

Syntax

Parameters

Transmits data from the KM-488-DD tc the GPIB bus.

VAR

board nr : INTEGER;

mode : INTEGER;

err_code : WORD:

darray : ARRAY{0..N-1] OF CHAR;

count : INTEGER4;

mygads : ARRAY{0..1l] OF gads:

term list : ARRAY[0..2] OF INTEGER;
BEGIN
koutput (board nr, err_code, darray, count, mode, mygads,
term list)

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

darray is an array of data to output.

count is a long integer representing the number of characters to be output.
Valid counts are within the range 1 to 4294967295 (2*2-1) decimal, or from 1 to
$FFFFFFFF hex.

modae is an integer which represents whether or not DMA is to be used and if
the CONTINUE mode is to be used. This integer is interpreted as follows:

Blt 15.2 1 0
0 CONT DMA
Where:
CONT CONTINUE. This an optional mode which is used in conjunc-

tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at
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KOUTPUT (cont'd)

least wait for the first byte to check for time-out (Unless TIME
OUT = 0) before continuing. DMA CONTINUE execution con-
cludes when the KM-488-DD completes its transfer.

1If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked.

DMA DMA. If this bit is set to one, then DMA will be used in the data
transfer.

mygads [n] represents the GPIB bus address of the device to be accessed.

mygads is an array of n (n can range from 1 to 15) structures of type gads.
See section 10.1 for more information.

term list[3] is an integer array which defines the GPIB bus terminators
to be used during the KOUTPUT call. These terminators are used in conjunc-
tion with count to terminate the output process. Termination choices
include whether or not EOI will be detected with the last byte and whether
or not a certain byte or sequence of two bytes will be tested for as an end of
message code. The default termination scheme is initially set-up by the
CONFIG.DAT file, and can be modified by calling KTERM or KCONFIG.
termlist [3] can either specify the use of the default terminators or tem-
porary overrides.

termlist [3] is defined in the tp488dd.inc header file. termlist[3] is
comprised of the following elements:

termlist [0]: EOI detection. Possible values are:

-1($FFFF) Use the default EOI setting.
0 Don’t Assert EOI
1 Assert EOL

termlist[1]: 1st GPIB bus terminator. Possible values are;

-1($FFFF) Use the default terminator. Note that
if the default first terminator is used,
the default second terminator will
also be used.
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0 to 255 Send this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

termlist[2]: 2nd GPIB bus terminator, Possible values are:

-1{$FFFF) Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

0 to 255 Send this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

The following default termlist can also be used:

VAR
dtrm : ARRAY[0..2] OF INTEGER;
BEGIN
derm[0] := -1; (¥ Use the default ECI choice *)
dtxm[l] := -1; (* Use the default first terminator ¥*)
dtrm[2] := ~1; (* Use the default second terminator *)
Returns err code is a variable through which error codes are returned. If this vari-

ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If the KM-488-DD is a peripheral, then an Active Controller must

Notes address the KM-488-DD as a talker and some other device(s) as the lis-
tener(s). In this case, useno_add formy_gads. (See section 10.1.).
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2.  If the KM-488-DD is both the System and Active Controller, and
my_gads contains the device(s) to be addressed, the KOUTPUT will
automatically assert the GPIB REN (Remote Enable) line.

3.  If the KM-488-DD is the Active Controller and KOUTPUT is called, it
will automatically address itself as the talker and another device(s) con-
tained inmy_gads as the listener(s). If the devices have been pre-
viously addressed, then my_gads can be no_add and the bus will not
be re-addressed.

4. A non-zero count must always be specified.
5.  If you do not wish to append terminator characters, then be sure to set
the terminator via CONFIG.DAT or by calling KTERM or KCONFIG

and select no terminator overrides in the termlist array.

6.  If a listener does not accept a character, a timeout will occur unless the
timeout has been disabled.
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Example CONST
DMAXFER = 1;
(* Transfer mode: non DMA = 0, DMA without
continue = 1, DMA with continue = 3 *)

XFER = 0;

(* Normal Non-DMA Style Transfar *)

NUMD = 1028;

(* Number Of Points To OUTPUT *)

VAR

ErrcrFlag : WORD ;

(* Word To Hold Error Code Returned By
Each Call (0 = false = no errors) *)

no_add : ARRAY[0..1] OF gads;

(* Addr Group Signaling No Addressing ¥*)

dtrm : ARRAY[0..2] OF INTEGER;

(* Array Of GPIB Terminators For "KENTER" And "KOUTPUT"
*)

sdata : ARRAY[0. .NUMD-1] OF CHAR;

(* Array Of Data To OUTPUT *)

BEGIN

(* Structure For No Default Terminator/EOQI Overrides *)
dtrm[0] =1 ; (* 1: Assert EOI (koutput)/ Detect EOI
(kantar) ¥}

dtzm[l] := -1 ; (* -1: Use Default lst Terminator

derm[2] := -1 ; (* -1 : Use Default 2nd Terminator
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(* Address Structure For Not Readdressing The GPIB Bus ¥*)
no_add[0].primad := -1 ; {(* -1 Indicates No New Address
*)
no_add[0] .secad = -1 ; (* -1 Indicates No Secondary
Addresas¥)

no_add[1l}].primad :
Instrumants *)
(v .

-1 ; {(* -1 Indicates No Othar

sdata Array Initialized Here

. %)
koutput (CARDNUM, ErrorFlag, sdata[0], NUMD, DMAXFER,
no_add[0], dtrm[O0]);
IF (ErrorFlag > 0) THEN err handler (ErrorFlag):;
END.
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KPASCIL

TURBO PASCAL

Purpose

Syntax

Parameters

Returns

Programming
Notes

Designates another controller to be the Active Controller. The KM-488-DD
must be an Active Controller,

VAR

board nr: INTEGER;

erxr code : WORD;

mygads : ARRAY[0..14] OF gads;
BEGIN

kpasctl(board nr, err_code, mygads);

board nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address of the device to become the new
Active Controller. mygads is a pointer to an array of n (n can range from 1
to 15) structures of type gads. You must tailor mygads to your application.
mygads structure is defined in the include file tp488dd.inc and is described
in section 10.1.

err_codae is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

If the KM-488-DD which is relinquishing its position as the Active Controller
is also a System Controller, it retains its status as System Controller.
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Example

CONST
CARDNUM =0 ; (* Card Number Parameter For

Calls *)
VAR

ErroxFlag : WORD; (* Word For Code Returned By
Calls *)

add 02 : ARRAY[D..14] OF gads;

(* Address Group (One Device At 02) *)
BEGIN

(* Address Structure For Peripheral At GPIB Address 02%)
add 02[0]) .primad:= 2;

(* 2 : 1st Instrument Has GPIB Address 02%)

add 02[0].secad:= ~1;

(* -1 : 1st Instrument Has No Secondary Address *)

add 02[1] .primad:=-1;

{(* -1 : No 2nd Instrument In Address Group *)

(¥*** PASS CONTROL TO SECOND KM-488-DD **%%)
WRITELN('Pass Control To Second EM-488-DD’);
kpasctl (CARDNUM, ExrorFlag, add 02[0]):

IF (ErrorFlag > 0) THEN err_ handler (ErrorFlag);
END.
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KPPOLL

TURBO PASCAL

Purpose

< 3

Syntax

Paramelers

Returns

Initiates a Parallel Poll. The KM-488-DD must be the Active Controller,

NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.

VAR
board nr : INTEGER;
err code : WORD;
pprtn : INTEGER;
BEGIN
kppoll (board nr, exr code, pprtn):

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

pprtn is aninteger variable which will contain an integer in the range 0 to
255 decimal. This integer indicates which Data Lines which have been
asserted (DIO1-DIOS).

Programming None.

Notes
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KPPOLL
Example CONST
CARDNUM = 0 ; (* Card Number Parameter For Calls ¥*)
VAR
ErroxFlag : WORD;
(* Intager to Hold Error Code Returned By
Each CALL (0 = false = no error) ¥)
Pp_resp : INTEGER; (* Integer For Parallel Response
*)
(*
*** Conduct Parallel Poll And Print Result *#%
*)

kppoll (CARDNUM, ErrorFlag, pp_resp):

IF (ErrorFlag > 0) THEN err handler (ErrorFlag):
WRITELN ('pp_resp= ',pp_resp);

END.
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KPPC

TURBO PASCAL

Purpose

Syntax

Parameters

Configures the Parallel Poll response of a GPIB bus device._The KM-488-DD
must be the Active Controller,

NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.

VAR
board nr : INTEGER;
err_code : WORD;
ppc_cfg : INTEGER;
mygads : ARRAY[0..14] OF gads;
BEGIN
kppoll (board nr, err_ code, mygads, ppc_cfq);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] represents the GPIB bus address of the device to be accessed.
mygads is an array of n (n can range from 1 to 15) structures of type gads.
See section 10.1 for more information.

Ppc_c£fq is an integer which represents the Parallel Poll Response of the
device to be programmed. This integer is of the format:

Bit 7 6 5 4 3 2 1 0
0 1 1 0 8 P2 P1 PO
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Where:
S is the parallel poll response value (0 or 1) that the device uses to
respond to the parallel poll when service is required. This bit is
generally set to 1.
W NOTE: This value must correspond to the setting of the GPIB

bus device’s ist (individual status) bit. Refer to the Device’s
documentation for more information.

P2 P1 PO is a 3-bit value which tells the device being configured which
data bit (DIO1 through DIO8} it should use as its parallel poll

response.

Returns err_ code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None,
Notes
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KPPC (cont'd)
Example CONST
CARDNUM =0 ;
{(* Card Nunber Parameter For Calls ¥*)
VAR
pp_enab : INTEGER;
{(* Integer For Parallel Pe¢ll Enabling¥*)
add 1 : ARRAY{[0..1] OF gads;

{(* Address Group (will have one device @ 1) *)
BEGIN
(*
Device Supporting PPOLL Is At Address 01
*)
add 1[0] .primad := 1 ;
{(* 1st Instrument Has GPIB Address 01 *)

add 1[0] .secad := -1 ;

{(* -1 : lst Instrument Has No Secondary Addr *)
add 1[1].primad := -1 ;

(* -1 : Ko 2nd Instrument In Address Group *)
(*

Configure Device To Assert DIC3 When SRQ Is Asserted
*)
pPp_enab := 106;
kppc (CARDNUM, ErrorFlag, add 1[0], pp_enab) ;
IF (ErrorFlag > 0) THEN err handler(ErrorFlag);
END.
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Purpose

Syntax

Parameters

Refurns

Disables the Parallel Poll response capability of the specified GPIB bus
device(s). The KM-488-DD must be the Active Controller,

VAR

board nr : INTEGER;

err code : WORD;

mygads : ARRAY[0..14] OF gads;
BEGIN

kppd (board nr, err_code, mygads) ;

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] represents the GPIB bus address of the device to be accessed.
mygads is an array of n (n can range from 1 to 15) structures of type gads.
See section 10.1 for more information.

err code is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes
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KPPD (cont'd)
Example CONST
CARDNUM =0 ; {(* Card Number Parameter For
Calls *)
VAR

ErrorFlag : WORD; (* Holds Returned Error Code¥)
add_1 : ARRAY[0..1l] OF gads;
(* Address Group (will have one device @ 1) *)

(*
Address Structure For Device At GPIB Address 01

*)
add 1{0] .primad := 1 ;

{(* 1st Instrument Has GPIB Address 01 *)
add 1{0].secad := -1 ;

{(* -1 : 1lst Instrument Has No Secondary Addr *)
add 1[1] .primad := -1 ;

(* -1 : No 2nd Instrument In Address Group *)
(*

*** Digable Parallel Poll COf Addressed Devices Wwk%
*)

kppd (CARDNUM, ErrorFlag, add 1[0]):
IF (ErrorFlag > 0) THEN err_handler (ErrorFlag);
END.
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Purpose Disables the Parallel Poll Response of all GPIB bus device(s). The KM-
488-DD must be the Active Controller.

Syntax VAR

board nr : INTEGER;
arr code : WORD;
BEGIN
kppu (board nr, err_code);

Parameters board nrisan mteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err_codae is a variable through which error codes are returned. If this vari-
able1s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes

Example CONST

CARDNUM = 0 ; {* Card Nunber Parameter For
Calls *)
VAR

ErrorFlag : WORD;
(* Integer to Hold Error Code Returned By Each
CALL (0 = false = no error) ¥)
BEGIN
(*
*%*% Digable Parallel Poll Response Of All Bus Devices
L 3.2
*}
kppu (CARDNUM, ErrorFlag):;
IF (ErrorFlag > () THEN err_handler(ErrorFlag):
END.
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KQUIKSTAT

Purpose

Syntax

Parameters

Returns

TURBO PASCAL

Returns the KM-488-DD's status byte.

VAR
board nr : INTEGER;
err code : WORD;
gstat : INTEGER;
BEGIN
kquikstat (board nr, err code, gstat):;

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

gstat is a pointer to the returned status integer. The status integer is of the
following format:

Bit 15-9 8§ 7 6 5 4 3 2 1 0
0 |ADSC| CIC |PEND| DET  SRQ| DEC} LA | TA | DMA

Where:

ADSC Address Status Change, If this bit is set to 1, a change in address
status has occurred (i.e., a Talker becomes a Listener, or a
Peripheral becomes an Active Controller).

Cic Controller in Charge. If this bit is set to 1, the KM-488-DD is an
Active Controller.

PEND SRQ Pending, If this bit is set to 1, the KM-488-DD has an SRQ
request pending.

DET Device Triggered. If this bit is set to 1, a GPIB Trigger com-
mand has been received.

SRQ Internal SRQ. If the KM-488-DD is an Active Controller and

this bit is set to one, a device is requesting service. If the KM-
488-DD is a Peripheral and this bit is set to one, then its SRQ
(issued by KREQUEST) has not been serviced.
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DEC Device Cleared. If this bit is set to one, the KM-488-DD has
received a GPIB Clear command.
LA Listen Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Listener and can accept data from the GPIB.
TA Talk Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Talker and can output data to the GPIB.
DMA DMA. A DMA transfer is currently in progress.

Programming
Notes

err_codae is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

None.
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Example CONST
ADSC = #100 ;
VAR

board nr : INTEGER;
err code : WORD;
gstat : INTEGER;
BEGIN
QSTAT := 0 ; (* Initialize QSTAT To QO *)
kquiksatat (board nr, err code, gstat);

IF (QSTAT AND ADSC} THEN
WRITELN (' ADDRESS STATUS CHANGED') ;
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KREMOTE

Purpose

Syntax

Parameters

Returns

Forces the GPIB bus device(s) to the remote mode (ignore the bus).

NOTE: The KM-488-DD must be a System Controller to execute this
command.

VAR

board nr : INTEGER;

err_code : WORD:;

mygads : ARRAY[0..14] OF gads;
BEGIN

kremote (board nr, err code, mygads);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] represents the GPIB bus address of the device Lo be accessed.
mygadas is an array of n (n can range from 1 to 15) structures of type gads.
See section 10.1 for more information.

err_ codae is a variable through which error codes are returned. If this vari-

able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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Progromming 1.

Notes

Example

Using the Call Interface In
TURBO PASCAL

remote.

2. Itis good programming practice to issue a Local Lockout to prevent the

device(s) from being returned to Local mode.

CONST
CARDNUM =0 ;
{(* Card Number Paramaeter For Calls ¥*)
VAR
ErrorFlag : WORD;

(* Integer to Hold Error Code Returned By Each CALL (0 =

false = no arror) ¥*)
add 05 : ARRAY[0..1l] OF gads;
(* Address Group (will have one device @ 05} *)

BEGIN
(*

*** Address Structure For Device At GPIB Address 5 %W«

*)
add 05[0] .primad := 5 ;
(* lst Instrument Has GPIB Address 05 *)

add 05[0].secad := -1 ;
{(* -1 : lst Instrument Has No Secondary Addr %)
add 05[1].primad := -1 ;
(* -1 : No 2nd Instrument In Address Group *)
(*

Assert REN And Listen Specified Devices
*)

kremote (CARDNUM, ErrorFlag, add 05);
IF (ErrorFlag > 0) THEN err_ handler (ErrorFlag);
END.
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KREQUEST

Purpose

Syntax

Parametlers

Returns

Sets the Serial Poll Response of a KM-488-DD which is a Peripheral.

VAR
board nx : INTEGER;
err code : WORD;
sp : INTEGER;
BEGIN
krequest (board nr, err code, sp);
board nr is an integer which represents the board identification number.

This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

sp is an integer in the range 0 to 255 which represents the serial poll
response of the device. This integer is of the following format:

Bit 7 6 5 4 3 2 1 0
LIO8 i rsv | DIOB | DIOS | DIO4 | DIO3 | DIO2 | DICH

Where:

DIC1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte
(correspond to data lines DIO1-DIOS).

rsv If this bit is 1, the KM-488-DD will generate a Service Request

(assert SRQ).

err_coda is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. Ifit is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming 1.  The Active Controller can read the value of sp by serial polling the

Notes

KM-488-DD. This will clear bit 6, if it was set.

2. Use KQUIKSTAT or KSPOLL to check if the Peripheral has been serial
polled (checks the status of the SRQ bit).
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Example CONST
CARDNUM =0 ;
{(* Card Number Parameter For Calls *)
ASSERTSRQ = 64;
{(* Set Rasarvad SRQ Bit In Status Byte ¥*)
ExrrorxFlag : WORD;
(* Word For Code Returned By Calls

BEGIN
(*
*** GCanerate SRQ **¥
*)
krequest (CARDNUM, ErroxFlag, ASSERTSRQ}:;
IF (ErrorFlag > 0) THEN err handler(ErrorFlag)

END.

*)
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KRESET

Purpose Performs a “warm" reset of the KM-488-DD and the GPIB bus.

Syntax VAR

board nr : INTEGER;
err code : WORD;
BEGIN
kreset (bcard nr, erxr_code);

Parameters board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err_coda is a variable through which error codes are returned. If this vari-

ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  The KM-488-DD is reset to the following conditions:

Notes

* STOP ¢ ERROR ON
» DISARM + FILLNULL
¢« CONFIG + LOCAL
¢ ABORT ¢ REQUEST 0 (If Peripheral)
¢ BUFFER INCREMENT e Clear CHANGE, TRIGGER, and
* DMA SINGLE CLEAR
STATUS
« TIMEOUT 10

It also clears all error conditions.

2. If the KM-488-DD is the System Controller, it will assert the GPIB IFC
(Interface Clear) line for at least 500 psecs.
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Example CONST
CARDNUM =0 ; (¥ Card Number Parameter For Calls ¥)
VAR
ErrorFlag : WORD;
{(* Word For Code Returned By Calls *)
BEGIN
(*
**% Rasat Driver ¥%w%
*)
kreset (CARDNUM, ErrorFlag) ;
IF (ErrorFlag > 0) THEN
HALT (ExroxFlag) ;
END.
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KRESUME

Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

Initiates data transfers between two non-Active Controller GPIB devices, by

unasserting the ATN line. The KM-488-DD must be an Active Controller in
’ his functi

VAR
board nr : INTEGER;
arr_code : WORD;

BEGIN

kresume (board nr, err_ code);

board nxisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_codae is a variable through which error codes are returned. If this vari-
able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

This routine is normally called after a KSEND has addressed a talker and a
listener. (See KSEND description.)

CONST

CARDNUM =0 ;

(* Card Number Parameter For Calls *)
VAR

ErroxFlag : WORD;
(* Word For Code Returned By Calls x)
BEGIN
(*
Drop ATN line To Allow Inter-Peripheral Communication
*)
kresume (CARDNUM, ErrorFlag);
IF (ExrorFlag > 0) THEN err handler (ExrorFlag);
END.
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Purpose

Syntax

Parameters

Sends GPIB commands and data from a string,.

VAR
board nr : INTEGER;
err code : WORD;
stringlen : INTEGER;
gsendstr ; STRING;
BEGIN
ksend (board nr, err code, sendstr, stringlen);

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

sendstr is a string which includes any of the following subcommands:
CMD, UNT, MTA, MLA, TALK, LISTEN, DATA, and EOI. Multiple sub-
commands may be specified; however, the length of the entire SEND com-
mand string cannot exceed 255 characters. The subcommands are as follows:

CMD - Sends information with the ATN line asserted. This indicates to
the bus devices that the characters are to be interpreted as GPIB bus
commands. The command may be sent as either a quoted string (e.g.,
* COMMAND' ) or as a numeric equivalent of an individual ASCII char-
acter (e.g., 13 decimal or #0D hex for a Carriage Return). Hex values
must be preceded by #. Multiple quoted sirings or ASCII values bytes
may be sent if they are separated by commas (e.g., CMD
67,79,77,77,65,78, 68).

An EOI cannot be sent with this subcommand, because an EQI with
ATN asserted would initiate a Parallel Poll.

UNT - Untalks all devices by sending a GPIB UNTALK command with
ATN asserted.
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KSEND (cont’d)

UNL - Unilistens all devices by sending the GPIB UNLISTEN command
with ATN asserted.

MTA - Designates the KM-488-DD to address itself to talk by sending
the GPIB MTA (My Talk Address) command with the ATN line
asserted.

MLA - Designates the KM-488-DD to address itself to listen by sending
the GPIB MLA (My Listen Address) command with the ATN line
asserted.

TALK addr - Addresses another GPIB device or KM-488-DD to talk
by sending a GPIB TAG (Talk Address Group) command with the ATN
line asserted. addr is an integer representing the GPIB BUS device

address of the device to talk. This integer ranges from 00 to 30 decimal.

LISTEN addr - Addresses another GPIB device(s) or KM-488-DD(’s)
to listen by sending a GPIB LAG (Listen Address Group} command
with ATN asserted. addr is an integer representing the GPIB BUS
device address of the device(s) to talk. This integer ranges from 00 to
30 decimal. Multiple listeners can be specified. If addr is not specified,
all other devices on the GPIB BUS will be designated listeners.
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DATA - Sends information with the ATN line unasserted. This indi-
cates to the bus devices that the characters are to be interpreted as data.
This is the technique which is to be used to send device-dependent
commands. (See the IEEE-488 Tutorial in Appendix C for more infor-
mation.) The data may be sent as either a quoted string (i.e,, * DATA’)
or as a numeric equivalent of an individual ASCII character (i.e., 13
decimal or #0D hex for a Carriage Return). Hex values must be prec-
eded by #. Multiple quoted strings or ASCII values bytes may be sent
if they are separated by commas (e.g.,, DATA 68, 65, 84, 65).

This sub-command is useful when you are sending commands which
are unique to your interface.

EOT - Sends information with the ATN line unasserted. EOI will be
asserted when the last character is transmitted. This information is
interpreted as GPIB bus data and may be sent as either a quoted string
(e.g., ' xyz’) or as a numeric equivalent of an individual ASCII charac-
ter (e.g., 13 decimal or #0D hex for a Carriage Return). Hex values
must be preceded by #. Multiple quoted strings or ASCII values bytes
may be sent if they are separated by commas {e.g., SEND EOI
120,121,122).

stringlen is an integer between 0 and 255 which represents the length of
the SEND string.

Returns err_coda is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.
Notes

Typically, KSEND is used to have to device transfer data without it
passing through the KM-488-DD. For example, a KM-488-DD might
talk a scope and send a trace to a listened plotter.

The maximum length of the KSEND command, including any subcom-

mands, is 255 characters. To KSEND large amounts of data, use multi-
ple KSEND commands.
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3. KSEND should only be used when a non-conforming device requires a
special command sequence or a non-standard GPIB command. Do not
use the KSEND command unless you are extremely familiar with GPIB.

4. The KM-488-DD must be the Active Controller to KSEND commands.
Any KM-488-DD can KSEND data.

5. Ifa DATA subcommand is not included in the KSEND string, be sure
to call KRESUME immediately after the KSEND. This is necessary
because the ATN line must be dropped so that the transfer will pro-
ceed.

6, Do not include the word SEND within the KSEND string as you might
do in the File I/0 SEND command.

Example CONST
CARDNUM =0 ;
(* Card Number Parameter For Calls *)

VAR
snstr : STRING(70);
{* For Command Used In KSEMD *)

ErrorFlag : WORD;
(* Word For Code Returnad By Calls *}
BEGIN
(*
HAVE 196 DMM SEND READING TO A PERIPHERAL KM-488-DD
DMM Is At Address 12
Peripheral KM-488-DD Is At Address 02
*)
snstr := 'UNT UNL LISTEN 02 TALK 12';
ksend (CARDNUM, ErrorFlag, snstrz[l], 25):
IF (ErrorFlag > 0) THEN err_handler (ErrorFlag) ;
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Purpose

Syntax

Parameters

Returns

If the KM-488-DD is an Active Controller, KSPOLL will check for an SRQ or
conduct a serial poll. If the KM-488-DD is a Peripheral, KSPOLL will check if
the KM-488-DD’s SRQ has been serviced.

VAR
board nr : INTEGER;
err code : WORD;
spr : INTEGER;
mygads : ARRAY[0..14] OF gads;
BEGIN
kspoll (board nr, err_code, spx, mygads);

board nrisaninteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] represents the GPIB bus address of the device to be accessed.
mygads is an array of n (n can range from 1 to 15} structures of type gads.
See section 10.1 for more information.

err_codae is a variable through which error codes are returned. If this vari-
able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

spx is an unsigned integer or an array of unsigned integers with an entry for
each address inmygads. The value of the integer is 0 to 255 and corre-
sponds to a byte with the following bitmap:

Bit 7 6 5 4 3 2 1 0

DIC8 | SRQ | DIO6 | DIOS | DIC4 | DIO3 | DIO2 | DIO1
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KSPOLL(cont'd)
Where:
DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte (corre-
spond to data lines DIO1-DIOS8).
SRQ If this bit is 1, the SRQ (Service Request} line will be asserted to

request servicing. Otherwise, SRQ will not be asserted.

Bit 6 has the special significance of indicating an SRQ pending. The signifi-
cance of the other bits will be application dependent.

Programming 1.
Notes

The most common use of KSPOLL is for the KM-488-DD, as an active
controller, to issue KSPOLL with mygads containing the address of a
single device. This addresses and serial polls the device and, upon
return, spr contains the serial poll response of the polled device. If the
SRQ bit in spr is set, the device had issued an SRQ. The other bits in
sprare device-dependent. Serial polling a device which is currently
asserting SRQ will cause the device to unassert SRQ.

The string returned by KSTATUS or the integer word by KQUIKSTAT
can be checked to determine the presence of an SRQ before a serial poll
is conducted. If only one device is asserting SRQ, the effect of issuing
KSPOLL will be to clear the internal SRQ pending "bit", even if the
polled device is not issuing the SRQ. It is also the case when multiple
devices are asserting SRQ and a device not currently asserting SRQ is
polled. In this case, a subsequent use of KSTATUS or KQUIKSTAT will
not reveal a pending SRQ.

To aid in identifying which bus device(s) is currently requesting ser-
vice, a KM-488-DD which is the Active Controller can serial poll as
many as 14 devices by issuing a KSPOLL call with mygads containing
the address of more than one device. In this case, spr should be an
array of unsigned integers with an element for each address. In this
case, KSPOLL will serial poll each addressed device and return the
serial poll bytes in the spx array. This is a faster way for discerning
the source of an SRQ among several devices.
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If the KM-488-DD is a peripheral and KSPOLL is called with mygads
equal to the no address structure (no_addr), spr will be the serial
poll response (sp) set by KREQUEST - with the possible exception of
the SRQ bit. (This may have disappeared as a result of an Active Con-
troller having serial polled the KM-488-DD since the last KREQUEST
call.} In the instance of an Active Controller serial polling a peripheral
KM-488-DD, the peripheral KM-488-DD unasserts the SRQ line. For an
example, see KREQUEST. The state of the SRQ bit can also be deter-
mined from the string returned by KSTATUS or the integer status word
set by a KQUIKSTAT call.

If the KM-488-DD is the Active Controller and issues KSPOLL with
mygads equal to no_addr, spr will be 64 if a device is asserting SRQ

and 0 if not. This same result could have been determined from
KQUIKSTAT or KSTATUS.

Note that if this call is issued when a SRQ is pending, it internally
"clears" the SRQ "pending" bit, even though the requesting device has
not been polled and is still issuing an SRQ. That is, a subsequent
KSPOLL, KQUIKSTAT, or KSTATUS call will not reveal a pending
SRQ.
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Example CONST
CARDNUM = 0 ;
(* Card Number Parameter For Calls *)
VAR
add 12 : ARRAY[0..1l] OF gads;
(* Address Group (One Device At 12) ¥)
ErrorFlag : WORD;
(* Word For Code Returned By Calls *)
BEGIN
(*
*** Address Structure For Meter At GPIB Address 12 %%
*)
add 12[0] .primad:=12;
(* lst Instrument Has GPIB Address 12 ¥)
add 12[0] .secad:=-1;
(* -1 Indicates l1st Instrument Has No Secondary Add
*)
add 12[1].primad:=-1;
{(* -1 Indicates No 2nd Instrument In Group ¥)
(*
Acknowledge/Remove SRQ Of The Device @ Address 12
*)
kspoll (CARDNUM, ErrorFlag, add 12([0], sbyt) :
IF (ErrorFlag > 0) THEN err handler (ErrorFlag) ;
END.
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Purpose

Syntax

Parameters

Returns

Returns a character string describing the current operating state of the KM-
488-DD.

VAR
board nr : INTEGER;
err_code : WORD;
stat : STRING:
BEGIN
kstatus (bocard nr, err code, stat):

board nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

stat is a character string which describes the current operating state of the
KM-488-DD. The string is of the format shown in Table 10-2. stat should
be 75 bytes in order to contain the longest message that might be returned. If
it is too short, data will be written over other portions of the program causing
problems.
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Table 10-2. Status String

Starting
Col

# of Cols.

Name and Description

11

Operating Mode - Tells if the KM-488-DD is acting as an Active
Controller or Peripheral. Can be C or P where:

C = The KM-488-DD is an Active Controller
P = The KM-488-DD s a Peripheral

Bus Address - Gives the IEEE-488 Bus Address of the KM-488-DD.
This is a two-digit decimal integer ranging from 00 to 30,

Addressed Status Change - Indicates if the device has changed
addressed state, .e., if it has cyded between the Talker, Listener, or
Active Controller states, This is reset whenever a STATUS is read.
This can be one of the following;:

GO = There has not been a change in the addressed status.
G1 = There has been a change in the addressed status. -

Current Addressed State - Indicates if the KM-488-DD is currently
acting as a Talker or Listener, or is Idle. Canbe T, L, or I, where:

T = The KM-488-DD is a Talker
L = The KM-488-DD is a Listener
I = The KM-488-DD is Idle

Service Request - Represents the current internal SRQ) status where:

§0 = SRQ) not asserted
§1 = SRQ asserted

If the KM-488-DD is in the Active Controller mode, the internal SRQ
state indicates if a device is asserting SRQ,

If the KM-488-DD is acting as a Peripheral, the internal SRQ state is set
by using the KREQUEST call. Itis cleared by a serial poll from the
Active Controller and indicates it is asserting SRQ.
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Table 10-2. Status String

Starting
Col

# of Cols.

Name and Description

14

18

21

24

27

up to 45

Error Code - Indicates whether or not an error has occurred. The
three characters consist of the letter 'E’ followed by a two digit error
code. ( A list of these error codes is provided in Appendix G.) An
error code of 00 indicates no error has occurred.

- Indicates if a IEEE-488 trigger command has been
recelved or not. This is not updated during DMA CONTINUE trans-
fers. Triggered State values are:

TO = No trigger command has been received.
T1 = A trigger command has been recelved.

Cleared - Indicates if the IEEE Clear command has been received or
not. This is not updated during DMA CONTINUE transfers., Cleared
values are:

C0 = No Clear command has been received.
C1 = A Clear command has been received.

Transfor Status - Indicates if a data transfer is in progress, Values
which may appear are:

PO = No transfer
P1 = DMA CONTINUE Transfer occurring
P2 = DMA AUTOINITIALIZE Transfer occurring

- Contains the Error Message Text assoclated with
the given error code (EXX). These error messages are listed in
Appendix G.

Programming 1.

Noles

If the KM-488-DD is the Active Controller, the Service Request Status
may be cleared (i.e, S0) as a result of a KSPOLL, even when the SRQ
line is still asserted. See the discussion in KSPOLL.

If the KSTATUS string is read into a variable of type STRING (as
opposed to a character array), the string length must be calculated
upon return from the KSTATUS call and inserted in location 0 of the
STRING variable. The string length can be calculated by searching
through the STRING (starting with location STRING[1]) fora NULL
character (0).
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Example CONST
CARDNUM =0 ;
{* Card Number Parameter For Calls ¥%)
VAR
indat : STRING(255):;

(* Array To Hold Status Message *)
ErrorFlag : WORD;
(* Word To Hold Error Code ¥*)
i : INTEGER;
(*
Proc. To Determine String Length And Put It In Loc.0
*)
PROCEDURE char count (VAR ch_strng:STRING) ;
BEGIN
(*
Chack For NULL ox 255 Characters
*)
i:=1;
WHILE ((i<>255) AND (ch_strng[i] <> CHR(0))) DO
i =4 4+ 1 ;
(*
Assign Calculated Count To String Location 0
*)

ch_strng(0] := CHR(i - 1) ;
END;
BEGIN
(*

*** Raturn Status Mesgage *¥*¥
*)
kstatus (CARDNUM, ErrorFlag, st[l]} : {(* Request Status
*)
IF (ErrorFlag > 0) THEN err handler(ErrorFlag):
char_count (st) ;
WRITELN('STATUS ', st);
END.
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Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

Stops a DMA CONTINUE transfer.

VAR
board nr : INTEGER;
err_code : WORD;

BEGIN
kstop (board nr, err_ code);

board nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_coda is a variable through which error codes are returned. If this vari-
able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. If the DMA CONTINUE transfer has been completed, a KSTOP will
have no effect.

2. Use the KBUFD call to determine the actual number of characters
which were transferred before the KSTOP took effect.

CONST
CARDNUM =0 ;
{(* Card Number Parameter For Calls ¥)
VAR
ErrorFlag : WORD ;
{(* Word To Hold Error Code Returned By Each
Call (0 = false = no errors) ¥*)
BEGIN
(*
*%% Stop DMA *#¥
*)
kstop {CARDNUM, ErrcrFlag):
IF (ErrorFlag > 0) THEN err handler (ErrorFlag):;
END.
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Purpose Changes the default GPIB bus terminator(s) to be used in ENTER and/or
OUTPUT calls.
Syntax VAR
board nr : INTEGER;
err code : WORD;
trm list[4]; ARRAY [0...3] OF INTEGER
BEGIN
kterm(board nr, err code, trm list);
Parameters board nrisan integer which represents the board identification number.

This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

term list isan integer array which defines the GPIB bus terminators. See
Chapter 6 for more information regarding the use of GPIB bus terminators.
(termlist [4] is defined in the tp488dd.inc header file.) termlist[4] is
comprised of the following elements:

termlist [0]: Input/Output GPIB Terminators. Possible values

are:

-1 Change the Input Terminators.

0 Change both Input and Cutput
Terminators.

1 Change the Output Terminators.

termlist{1l]: EOI detection/Assertion. Possible values are:

0 No assert/detect EQI
1 Assert/Detect EQL
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termlist[2]: 1st GPIB bus terminator. Possible values are:

-1{$FFFF) Don't use first or second GPIB bus
terminator.

0to 255 Use this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Terminator. The 0
- 255 decimal value represents the
ASCII value of the terminator charac-
ter to be used. (An ASCII Equiva-
lence Chart is provided in Appendix
A)

termlist[3]: 2nd GPIB bus terminator. Possible values are:

-1{$FFFF) Don’t use second GPIB bus termina-
tor.

0to 255 Use this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Terminator.
The 0 - 255 decimal value represents
the ASCII value of the terminator
character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

Returns err_coda is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming 1.  KTERM will change the default bus terminators set during software
Notes installation, as directed by termlist[].
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KTERM (cont'd)

Example CONST
CARDNUM =0 ;
{* Card Number Parameter For Calls *)
VAR
ExroxFlag : WORD ;
(* Word To Hold Error Code Returned By
Each Call (0 = false = no errors) *)

trm lst : ARRAY[0..3] OF INTEGER;
(* Array Of GPIB Terminators For "KTERM" *)
BEGIN
(*
*** Configure Terminators For BUS Operations
*)
(*
*** Structure To Reset Configuration Terminators *ww
*)
tzxm 1st[0] := 0 ;

(* 0 Indicates Change Input AND Output Terminators *)
trm 1lst[1l] := 1 ;

(* 1 = Assart EOI On Output, Detect EOI On Enter *)
trm lst[2] := -1 ;

(* -1 Indicates No lst Terminator *)

trm l1lst[3] := -1 ;

{* -1 Indicates No 2nd Terminator *)

kterm(CARDNUM, ErrorFlag, trm lst[0]) :

IF (ErrorFlag > () THEN err handler (ErrorFlag)

END.
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TURBO PASCAL

KTO

Purpose Changes the timeout period.

Syntax VAR

board nr : INTEGER
err code : WORD;
tval : INTEGER4;
BEGIN
kto(board nr, err_code, tval);

Parameters board nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.
tval is the number of 55 ms. timer ticks to allow before a time-out.

Returns err_code is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  To suppress Timeout checking, set tval to 0.

Notes

2. If a DMA CONTINUE transfer is in progress, the KM-488-DD will
check for timeouts only for the first byte that is transmitted /received. Dur-
ing other types of transfers, the KM-488-DD will check for a timeout between
transmission of bytes.

You must be certain to check that a DMA CONTINUE transfer has been com-
pleted.
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KTO

Example CONST
CARDNUM =0 ;
(* Card Number Parameter For Calls *)
FIFTEEN = 273 ;
(* 15 mseconds at 18.2 ticks per second ¥*)
VAR
ErrorFlag : WORD ;
(* Word To Hold Error Code Returned By
Each Call (0 = false = no errors) %)
BEGIN
(*
Set Time Out To 15 Seconds (Approx 18.2 Ticks/Sec)
*)
kto (CARDNUM, ErrorFlag, FIFTEEN):
IF (ErrorFlag > () THEN err handler (ErrorFlag);
END.
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KTRIGGER

Purpose

Syntax

Parameters

Retfurns

TURBO PASCAL

Triggers the specified device(s). The KM-488-DD must be an Active
Controller.

VAR

board nr : INTEGER

err_code : WORD;

mygads : ARRAY[0..14] OF gads;
BEGIN

ktrigger (board nr, err_ code, mygads);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] represents the GPIB bus address of the device to be accessed.
mygads is an array of n (n can range from 1 to 15) structures of type gads.
See section 10.1 for more information.

aerr_code is a variable through which etror codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming The devices listed in mygads will be triggered.

Notes
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KTRIGGER (cont'd)
Example CONST
CARDNUM =0 ; {(* Card Number Parameter For
Calls *)
VAR
add 12 : ARRAY[0..1] OF gads;

(* Address Group {One Device At 12) ¥)
ErrorFlag : WORD;
{* Word For Ccde Returned By Calls *)
(*
*** Address Structure For Meter At GPIB Address 12 »ww¥
*)
add 12[0] .primad:=12;
{(* 1st Instrument Has GPIB Address *)
add 12[0] .secad:=-1;
(* -1 Indicates lst Instrument Has No Secondary Add
*)
add_12[1].primad:=-1;
(* -1 Indicates No 2nd Instrument In Group ¥*)
BEGIN
(*
*** Trigger The Device »¥¥
*)
ktrigger (CARDNUM, ErrorFlag,add 12[0]):
IF (ErrorFlag > 0) THEN err_ handler (ErrorFlag);
END.
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KWAITC

TURBO PASCAL

Purpose

Syntax

Parameters

Returns

Forces the KM-488-DD driver to wait until a DMA CONTINUE transfer has
been completed before returning control to the application program.

VAR

board nr : INTEGER;
arr_code : WORD;

BEGIN

kwaitc(board nr, err code);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

arr_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G,

Programming 1.  Time out checking, if enabled, is performed while KWAITCing.

Notes

2. This is an explicit wait. The following calls perform an
implicit wait:

e  KABORT e KPPOLL DISABLE
e KCLEAR ¢ KPPOLL UNCONFIG
e KENTER ¢ KREMOTE

s KLOCAL s KREQUEST

» KLOCAL LOCKOUT e KRESUME

¢ KOUTPUT + KSEND

e KPASS CONTROL ¢ KSPOLL

e KPPOLL ¢ KTRIGGER

¢ KPPOLL CONFIG
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KWAITC

Example CONST
CARDNUM = 0 ;
(* Card Number Parameter For Calls ¥*)
VAR
ErrorFlag : WORD;
(* Word For Code Returned By Calls ¥*)
BEGIN
(*
**% Wait For DMA To Finisgh ¥*¥*
*)
(*
DMA CONTINUE started here.
*)
kwaitc (CARDNUM, ErrorFlag):;
IF (ErrorFlag > (0) THEN

WRITELN (' Time Out Waiting For DMA To Finish’) ;
END.
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CHAPTER 11
USING THE CALL INTERFACEIN C

Versions
Supported

Preparing the
Environment

File Header

Compiling The
Program

Software
Configuration

Microsoft C version 4.0 and later
TURBO C version 1.0 and later

The C support files and example programs are located on the C Release
Disk. Be sure that all of these files are copied to your working directory.

When you write your program, make sure to include the line:
#include "km4B88dd.h"

This header file contains all the necessary function prototypes, structures,
etc.

Compile your program in the normal manner, being sure to link it with
the library KM488IFC.OBJ. For example, when working in Microsoft C, at
the DOS prompt, type either:

cl yourprog.c /link kmd88ifc.obj
or

el /c yourprog.c:
link yourprog + kméB88ifc;

A number of KM-488-DD configuration parameters are set via the
CONFIG program. (See Chapter 2.) These govern the default settings of
the GPIB input and output bus terminators, lightpen interrupt enable,
device timeout periods, and the KM-488-DIYs Base Address. The
defaults for these are listed in Table 11-1. There are other defaults you
may have to re-program if you are using File /O Commands in the same
program as the library interface routines (calls).
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Programming
Notes

Table 11-1. Default KM-488-DD Operating Parameters

Parameter Default

Device Timeout 10.0 seconds

GPIB Bus Input Terminator CR LF with no EOL
GPIB Bus Output Terminator CR LF with no EOI
EOL Terminators CRLF

The KCONFIG call can be used to reset the GPIB input and output bus
terminators.

The KTERM call can be used to change the default GPIB bus terminators
settings.

The KTO call can be used to change the default device timeout value.

1.  Any arguments which are passed as values may also be passed as
constants.

2, "Strings" in C are actually character arrays. Thus, any KM-488-DD
routines which require a string for input or output will need a char-
acter array. The far address of this character array is passed into the
KM-488-DD Routine.

3. Any KM-488-DD routine which returns a value into a string
requires an additional parameter. This defines the total number of
bytes available as string space for storage of received data.

4.  For calls which return strings rather than data bytes, (e.g. KSTA-
TUS, KHELLOQ), it is very important that the number of bytes allo-
cated for storage within a character array is at least one greater than
the maximum byte count of the expected string. This extra byte is
necessary so that a NULL can mark the end of the received data. If
a routine attempts to receive more bytes than have been allocated
for storage into that variable, other internal program variables may
be overwritten, producing unexpected results or a program crash.

5. Note that function and parameter names in C are case-sensitive.
The KM-488-DD routine names must appear in lower-case.

6. Do not name any of your variables with the same name as any of
the KM-488-DD routines. This will cause a linker error.
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11.1 CALL DESCRIPTION FORMAT

Each call description is divided into several sections as described below.

Syntax

Parameters

This section describes the syntax required by each call. The following rules
are used in this section.

Call names and input parameters appearin this typeface.

This section describes the input parameters. In some instances, a structure or
array of multiple parameters may be specified (for example, multiple device
addresses).

mygads [n] is used in many calls. This is an array of n (1 to 15) structures
of type gads which contain the GPIB address information required by the
call. This GPIB address structure consists of:

struct gads {
int primad ; /*primary address 0-30%/
int secad ; /*secondary address 0-31%/
}:

When secad is set equal to -1, it indicates that no secondary address is
applicable. When primad is set equal to -1, it terminates the array.

You must tailor mygads to your application. The mygads structure is
defined in the include file km488dd.h. An example of a structure with two
devices is:

struct gads exam{3]

exam.primad[0] = 3 /* first device - pri addr 3w/
exam.sacad[0] = -1 /* and no sec addr */
exam.primad[l] = 15 /* second device - pri addr 15 */
exam.secad[l] = 2 /* and sec addr 2 */
exam,primad(2] = -1 /* there are only two devices */
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If the KM-488-DD is a Peripheral (in which case the call will not require a
GPIB bus address), you will want to use the following mygads structure:

struct gads no_add[1]
no_add.primad[0] = -1 /* there are no devices in group
*/

Returns This part of the callable description describes any data which will be
returned after execution of the callable has been completed.

err_code - All calls except KDIAGON and KDIAGOFF return an integer
error code which will be 0 if no error was detected. It is good practice to

check err_code after each call and provide a routine to handle errors if
they arise.

Programnming This section lists any special programming considerations for the routine.
Notes

Example This section gives a programming example using the routine.
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KABORT

Purpose

Syniax

Parameters

Returns

Programming

Notes

Example

This routine allows the KM-488-DD to take control of the GPIB bus by

forcing all other devices on the bus to the idle state. The KM-488-DD must be
the Active Controller.

int board nr;
int err_code;
kabort (board nr, &err_code):;

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_codae is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

If the KM-488-DD is both the Active and System Controller, KABORT asserts
the IFC line to retain control of the bus., Otherwise, the KM-488-DD will
assert the ATN line, and then untalk and unlisten all devices.

board nr = 0;

kabort (board nxr, &err code):
if (err_code) myerrorhandler (err_code):
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KARM

Purpose

Syntax

Parameters

Defines the conditions under which the lightpen status becomes true.

int board nr, arm code;
int err_ code:
karm(board nr, &err code, arm code):

board _nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be
programmed.

arm_code is a 16-bit integer descnbmg on which conditions a light pen
interrupt may occur. The integer is of the format:

Bt 15-3% 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC | PER { DET | SRQ | DEC| LA | TA | IDLE

Where:

ADSC Address Status Change. If this bit is set to 1, the lightpen status
will become true when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller). This encompasses all the conditions marked
with an asterisk (*) below.

cict Controller in Charge. If this bit is set to 1, the lightpen status
will become true when the control is passed to the KM-488-DD
and it becomes the Active Controller.

PER* Peripheral. If this bit is set to 1, the lightpen status will become
true when the KM-488-DD passes control to another device and
becomes a Non-Active Controller.

DET Device Triggered. If this bit is set to 1, the lightpen status will

become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Trigger command.
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KARM (cont'd)

Returns

Programming
Notes

SAQ

DEC

LA*

TA*

IDLE*

Internal SRQ. If this bit is set to one, the lightpen status will
become true when the KM-488-DD’s internal Service Request Bit
(SRQ) is set.

Device Cleared. If this bit is set to one, the lightpen status will
become true when a KM-488-DD, acting as a Peripheral, receives
a GPIB Clear command.

Listen Addressed. If this bit is set to one, the lightpen status
will become true when the KM-488-DD, acting as a Peripheral, is
addressed as a Listener and can accept data from the GPIB.

Talk Addressed. If this bit is set to one, the lightpen status will
become true when the KM-488-DD, acting as a Peripheral, is
addressed as a Talker and can output data to the GPIB.

Idle. If this bit is set to one, the lightpen status will become true
when the KM-488-DD, acting as a Peripheral, is unaddressed as
a Talker or a Listener.

NOTE: The conditions marked by an asterisk (*) will force the lightpen
status to true only when the KM-488-DD)'s address status has changed. This
is indicated by the state of the Address Change Bit in the Status byte. See
the kstatus or kquikstat routine descriptions for more information.

err_code is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

The driver must configured for lightpen emulation at load time via the CON-
FIG.DAT "pipe" file, as the default for lightpen emulation..
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KARM (cont'd)

Example #daefine LA 0Ox4
#define PERI 0x40

int err_code = 0;

int beoard nr = 0;

karm(board nx, &err code, PERI | LA);

if (err code) my errorhandler (err code)’
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KBUF

Purpose Selects in which direction the memory is to be addressed for both DMA and
non-DMA buffered transfers.

Syntax int dir, board nr;
int err_ code;
kbuf (board_nr, &err code, dir):;

Parameters board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.
dir selects the direction in which the buffer is to be read. If dir is equal to
1, the buffer address will be incremented. If dir is equal to 0, the buffer
address will be decremented.

Returns err_ coda is a variable through which error codes are returned. If this vari-
ables set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming If the buffer's address is to be incremented during a bus I/O operation, be

Notes sure to use the lowest address in the designated buffer. Likewise, if it is to be
decremented, select the highest address.

Example #dafine inc 1

f#define dec 0

int board nr;

int err _code = 0;

kbuf (board nr, &err_code, dec});

if (err_code) myerrorhandler (err_code);
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KBUFD

Purpose

Syntax

Paramelers

Returns

Programming
Notes

Example

Returns the number of characters transferred in the last buffered transfer or,
in the case of DMA transfers, the current transfer.

int board nr;
int err_code;
long bcount;
kbufd (board nr, &err_ code, &bcount);

board_nr is an integer which represents the board identification number.
This is an integer in the range O to 3 and represents the board to be pro-
grammed.

err_codae is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

bcount represents the number of characters which were transferred during
the last buffered transaction. This will be a long integer (32-bits) in the range
0 to 1,048,575 (0 to 20%-1),

1. If the data was transferred in the DMA CONTINUE mode, KBUFD
returns the number of characters transferred thus far.

2. Itis useful to call this routine after a buffered KENTER has been per-
formed. This will help you to determine if the expected number of
characters has been received and/or the transfer has terminated as the
result of a detected terminator.

long xfercount;

int board nr = 0, err_code = 0;

kbufd (board nr, &err code, &xfercount);

if (err_ code) myerrorhandler (erxr_code);

else printf("%lu Samples Transferred", xfercount);
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KCLEAR

Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

The KM-488-DD must be an Active Controller. Resets device(s) to their

power-up parameters,

int board nr;

int err_code;

struct gads mygads([n];

kclear (board nr, serr_code, &mygads);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] represents the GPIB bus address of the device to be cleared.
mygads is a pointer to an array of n (n can range from 1 to 15) structures of
type gads. You must tailor mygads to your application. The mygads struc-
ture is defined in the include file km488dd.h and is described in section 11.1.

err_codae is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. If mygads contains no addresses, then the universal GPIB DCL (De-
vice Clear) command is issued and all devices will be cleared.

2. Ifmygads contains addresses, then those devices specified will be lis-
tened and sent a GPIB SDC (Select Device Clear) Command.

struct gads mygads[2] = {(2, -1},
{-1, -1}}:
int board nr = 0, err_code = 0 ;
kclear (board nr, &err_code, mygads);
if (erxr_code) myerrorhandler (err_code);
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KCONFIG

Purpose

Syntax

Parameters

Resets the KM-488-DD to its default operating parameters or to those
specified.

int board nr, err_ code;

char cfg_string[50];

int stringlen;

kconfig(board nr, &serr code, sym name, stringlen);

board _nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

cfg_string is a far character pointer to a user-defined string. This string
can be comprised of any of the following options:

/T [term term Setsthe input and output GPIB bus terminators. You

EOI] can select one or two GPIB bus terminators followed by
EOI or just EOL If you just specify /T, the GPIB bus
terminators will be reset to their defaults.

termis an optional parameter which represents a ter-
minator byte to be used. This terminator byte can be
represented as any of the following:

§char where char is an integer representing the
hex or decimal equivalent of the termina-
tor’s ASCII representation. (See Appendix
B for ASCII Equivalents.) char must be
preceded by a dollar sign ($).
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Using the CallInterface In C

JTI [term term
EQOT]

/TO [term term
EQI]

JE [term term]

Hexadecimal values must also be preceded
by &H. For example, $84 represents the let-
ter "T" as does $&H54.

CR This represents the Carriage Return charac-
ter (13 decimal, 0D hex).

LF This represents the Line Feed character (10
decimal, 0A hex).

"X where X represents a printable ASCII char-

acter. The character must be preceded by
an apostrophe (), for example: ' B
represents the character B.

EOI (End or Identify) is an optional GPIB BUS termina-
tor. If included, the KM-488-DD will detect/assert the
GPIB bus EOI line. (This would indicate that the last
character has been sent.) Data will continue to be read
until this terminator, a valid terminator sequence, or
both are detected.

Sets the input GPIB bus terminators. You can select one
or two GPIB bus terminators followed by EOI or just
EOL If you just specify /TI, the input GPIB bus termi-
nator will be reset to none. term and EOT are described
above.

Sets the output GPIB bus terminators. You can select
one or two GPIB bus terminators followed by EO! or
just EOL If you just specify /TO, the input GPIB bus
terminator will be reset to none. termand EOT are
described above.

Sets the input and output EOL terminators. (Note that
this should only be used if the application program also
includes File I/O Commands.) term is described
above.
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KCONFIG (conl'd)

Relurns

/EI [term Sets the input EOL terminators. (Note that this should
term] only be used if the application program also includes
File I/O Commands.) term is described above.

/EOQ [term term] Sets the output EOL terminators.
(Note that this should only be used if the appli-
cation program also includes File I/O Com-
mands.)

/N name addr Configures a named device. Sets its address to
[sec_addr] the given value and its GPIB bus terminators to
the current GPIB bus terminator settings.
{(Note that this should only be used if the appli-
cation program also includes File I/O Com-
mands utilizing the named device
configurations.)

name is the name of the device.
addr is the primary GPIB address (00 to 30).

sac_addr is the secondary GPIB address (00
to 31).

NOTE: Do not create a named device with the same name as an existing
directory on the current working disk.

If cf£g_string is empty, then the configuration will revert to the installa-
tion configuration.

stringlen is an integer from 0 to 255 which gives the length of the
cfg string string,

err_codae is a variable through which error codes are returned. If this vari-
ables set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KCONFIG (cont’d)

Programming 1. The /E, /EI, /EO, and /N options will only take effect if File /O
Notes Commands are used within the same application program as the call-
ables,

2. If you are converting an application program previously written using
the File 1/0O commands to callables, be sure to note that the CONFIG
string for the KCONFIG call does not include the "CONFIG" keyword
(i.e., as you would if you were using the CONFIG File I/O command).

3.  Primary and Secondary Addresses must be two characters long, e.g. 01
or 0209.

Example char far *cfg = "/T CR LF EOI";
int board nr=0, err_code=0;

kconfig(board nr, &err_code, cfg, strlen(cfg)):
if (err_ccode) myerrorhandler (exr code}:
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KDIAGON
Purpose Turns file diagnostics on. (Default is off.)
Syntax char filename[]= "MYDIAG.DAT"

kdiagon (filename, strlen(filename));

Parameters  f£ilename is string containing the name of the file to which the diagnostic
information is to be written.

strlan is the length of the string representing the name of the file.
Returns This will echo the value of the call parameters into a disk file.

Programming None.
Notes

Example char FileName[] = "MYDIAG.DAT"
kdiagon (FileName, strlen (FileName)})
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KDIAGOFF
Purpose Temporarily disables file diagnostics.
Syntax kdiagoff ()

Parameters None.
Retumns None.

Programming None,
Notes

Example char FileName[] = "MYDIAG.DAT"
kdiagon (FileName, strlen(FileName)}

/* Digable File Diagnostics ¥/

kdiagoff()
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KDISARM

Purpose

Syntax

Parameters

Resets previously set conditions which cause lightpen interrupts.

int board nr, arm code;
int err_code;
kdisarm(board nr, &err_code, arm code);

board_nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

arm_coda is a 16-bit integer describing which conditions should be reset.
The integer is of the format:

Bit 15-9 8 7 6 5 4 3 2 A1 0
0 ADSG | CIC |PER[DET {SRQ|DEC| LA | TA |IDLE

Where:

ADSC Address Status Change., If this bit is set to 1, light pen status
will not change when a change in address status has occurred
(i.e., a Talker becomes a Listener, or a Peripheral becomes an
Active Controller).

cic Controller in Charge. If this bit is set to 1, light pen status will
not change when the control is passed to the KM-488-DD and it
becomes the Active Controller.

PER Peripheral. If this bit is set to 1, light pen status will not change
when the KM-488-DD passes control to another device and
becomes a Non-Active Controller (Peripheral).

DET Device Triggered. If this bit is set to 1, light pen status will not
change when a KM-488-DD), acting as a Peripheral, receives a
GPIB Trigger command.

SRQ Internal SRQ. If this bit is set to one, light pen status will not

change when the KM-488-DD)'s internal Service Request Bit
(SRQ) is set.
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KDISARM (cont'd)

DEC Device Cleared. If this bit is set to one, light pen status will not
change when a KM-488-DD, acting as a Peripheral, receives a
GPIB Clear command.

LA Listen Addressed. If this bit is set to one, light pen status will
not change when the KM-488-DD is addressed as a Listener and
can accept data from the GPIB.

TA Talk Addressed. If this bit is set to one, light pen status will not
change when the KM-488-DD is addressed as a Talker and can
output data to the GPIB.

IDLE Idle. If this bit is set to one, light pen status will not change

Returns

Programming
Notes

Example

when the KM-488-DD is unaddressed as a Talker or a Listener.

err code is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

None,

#define ASC 0x100;
#define DT Ox20;

/*Turn off lightpen active on ASC and DT¥*/
int board nr = 0, err_ code=0;
kdisarm(board | nr, &err _code, ASC | DT);

if (exxr_code) mye:zorhmdlar (exrx_code):
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KDMA

Purpose

Syntax

Parameters

Sets DMA transfer mode.

int board nr, dma mode;
int err_code:’
kdma (board nr, &err code, dma mode);

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

dma_mode is a 16-bit integer which represents the DMA mode to be used. If
no dma modae is given, then smgle mode without autoinitialization will be
assumed. The dma_mode integer is interpreted as follows:

Bit 15-3 2 2 0
0 SIN DEM AUTO

Where:

SIN SINGLE. When this bit is set to one, the SINGLE mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus and transfers a
single byte of data. Control of the bus is then returned to the
microprocessor.

Note that SINGLE and DEMAND mode can not be invoked
simultaneously.

DEM DEMAND, When this bit is set to one, the DEMAND mode is
selected. In this mode, when the DMA Request line is asserted
the DMA controller assumes control of the bus. The DMA con-
troller retains control of the bus until the DMA request signal is
unasserted. Once this signal has been unasserted for more than
one microprocessor clock cycle, control of bus is returned to the
microprocessor. This mode allows the DMA controller chip to
pass data at a slightly faster rate and the microprocessor to
access the bus when it is not needed.

Note that SINGLE and DEMAND mode can not be invoked
simultaneously.
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KDMA (cont'd).

Returns

Prograrmming
Notes

Example

AUTO

AUTOINITIALIZE. When this bit is set to one, the AUTOIN-
ITIALIZE mode is selected. Under normal circumstances, the
DMA controller transfers the specified number of bytes to/from
the PC memory from the given starting address and terminates
when completed. When the AUTOINITIALIZE mode is
enabled, the DMA controller will reset the original byte count,
reset the initial address, and repeat the transfer again. The
AUTOINITIALIZE option is only in effect until the next
KENTER or KOUTPUT buffered transfer is completed. Addi-
tionally, if a KENTER or KOUTPUT transfer in DMA CON-
TINUE mode is selected, the AUTOINITIALIZE option will only
be in effect for that transfer.

None.

1.

All DMA AUTOINITIALIZE transfers should occur entirely within a
single DMA 64 KByte page. So, if a DMA buffer operation involves a
transfer of more than 64K or occur across a DMA page boundary, the
AUTOINITIALIZE option affects only those bytes in the last transfer
occurring within one DMA page.

Also note that DMA AUTOINITIALIZE transfers specified for buffers
that are located in more than a single DMA page are unpredictable.

It is impossible for a program to halt a DMA AUTOINITIALIZE opera-
tion unless the DMA CONTINUE option is selected. This is because
the driver does not return control to a program using non-CONTINUE
operations until the transfer completes.

#define SINGLE 0x4
#define AUTO 0Ox1
int err code=0, board nr=0;

/* next (and only next) dma will be single and auto */
kdma (board_nr, &err code, SINGLE+AUTO);
if (err_code) myerrorhandler (err_code);
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KENTER

Purpose

Syntax

Parameters

Allows the KM-488-DD to receive data from a GPIB bus device.

int board nr, mode, err_code, term list[3];

char huge *data ptx;

unsigned long count;

struct gads mygads[n]:

kanter (board nr, &err code, data_ptr, count, mode, &my-
gads, &term list);

board nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

data_ptr is a pointer to the starting buffer position. Be sure to allocate an
area of memory large enough to accept the returned data. If a non-zero
count is specified, the data area can be equal to count. If count is 0 and
termination characters are used, the data area must be large enough to
accommodate both the data returned by the device and the termination char-
acters.

count is a long integer representing the number of characters to be read.
Valid counts are within the range 0 to 4294967295 (2*2-1) decimal, or from 0 to
OxFFFFFFFF hex. When 0 is used, the KENTER will stop when the termina-
tion specified by texm_1list is satisfied.

mode is an integer which represents whether or not DMA is to be used and if
the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT DMA
Where:
CONT CONTINUE. This an optional mode which is used in conjunc-

tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.
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KENTER (cont’d).
If CONTINUE is used and the DMA AUTOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked or a pre-specified GPIB BUS input
terminator is detected.
DMA DMA. If this bit is set to one, then DMA will be used in the data

transfer.

mygads [n] represents the GPIB bus address of the device to be reset.
mygads is a pointer to an array of n (n can range from 1 to 15) structures of
type gads. You must tailor mygads to your application. The mygads struc-
ture is defined in the include file km488dd.h and is described in section 11.1.

term 1list[3] is aninteger array which defines the GPIB bus terminators
to be used during the KENTER call. These terminators are used in conjunc-
tion with count to terminate the input process. Terminator choices include
whether or not EOI will be detected to signal end of input and which
character sequence, if any, is to be detected as an end of message code. The
default terminators scheme is initially set-up by the CONFIG.DAT file, and
can be modified by calling KTERM or KCONFIG. termlist can either
specify the used of the default terminators or temporary overrides. ter-
mlist is defined in the km488dd.h header file. termlist[3] iscom-
prised of the following elements:

termlist [0]: EOI detection. Possible values are:

-1{0xFFFF)  Use the default EOI setting.
0 Don’t Detect EOIL.
1 Detect EOIL

termlist[1]: 1st GPIB bus terminator. Possible values are:

-1(0xFFFF) Use the default terminator. Note that
if the default first terminator is used,
the default second terminator will
also be used.
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KENTER (cont'd)

Returns

KM-488-DD Programming Guide

0to 255

Detect this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

termlist[2]: 2nd GPIB bus terminator. Possible values are:

-1{0xFFFF)

0 to 255

Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

Detect this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

The following default termlist can also be used:

int dtrm[3];

dtrm[Q] = -1; /* Use the default EOI choice */

dtrm[l] = -1; /* Use the default first terminator */

dtrm[2] = -1; /* Use the default saecond terminator
(redundant since dtrm[l] = -1) */

err_code is a variable through which error codes are returned. If this vari-
able1s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KENTER (cont'd)

Programming 1.  If the KM-488-DD is a Peripheral, an active controller must address

Notes

Example

KM-488-DD as a listener and some other device as the talker, before
KENTER is called. In this instance, you should use the no_addr
structure in lieu of mygads. This is described in section 11.1.

2. If the KM-488-DD is the Active Controller, it will automatically address
itself as a listener and another device defined in mygads as the talker.
Since only one device can be a talker, the address group mygads can
contain only one address. If a device has been previously addressed to
talk and the KM-488-DD previously addressed to listen, then mygads
can be no_add (See section 11.1) and the bus will not be re-addressed.

3. If count is specified as 0, then KENTER will terminate when the ter-
minator(s) specified by term_list is encountered.

4.  Ifitis desirable to terminate on count only and not use the default
terminators, then you must select no terminator overrides in
term_list, in addition to giving the count. In this case, a byte by
byte synchronous transfer is executed.

5. If both count and terminators are specified, the KENTER will terminate
on whichever condition is encountered first.

6. If the condition(s) for termination is not encountered, KTERM will
timeout unless the timeout has been disabled.

/*Enter data with CR LF EOY from addr.12%*/

int board nr = 0, err code = 0, trmlist[3] = {1,13,10};
struct gads mygads[Z]- {{12,-1}, {-1,-1}};

unsigned long xfercount = 1000;

int mode = 0; /*don’t use DMA¥/

char datarray{1000] = {0}; /*target array*/

kenter (board nr, §err code,datarray, xfercount,mode,mygads,
termlist);

if (err_code) myerrorhandler (err_code);

11-25



Using the Call Interface in C KM-488-DD Programming Guide

KERROR

Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

Enables/Disables display of Error Messages.

int board axr, err_ code, e_sw;
kexrror (board nr, &err_code, e _sw)’

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

@_sw is an integer which determines if error message display function will
be enabled or disabled. If @_sw=1, the error message display is enabled.
(This is the default.) If @_sw=0 is specified, the error message display is dis-
abled.

err_coda is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1.  If KERROR has been used to enable error messages, the message will
only reveal that an error has occurred for the KM-488-DD calls. It does
not identify what type of error occurred. The KDIAGON routine for
should be used to help debug applications utilizing the KM-488-DD
calls.

2. Programs can also check exrr_code after each call to identify the exact
nature of the call errors.

#define err on 1

int board nr = 0, err _code = 0, err switch = err_on;
kerror (board nx, &err_ code, err sgwitch);

if (err_code) myerrorhandler (exr_code);
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KFILL

Purpose

Syntax

Parameters

Returns

Example

Defines the KM-488-DD driver’s response to a request for data when none is
available.

NOTE: KFILL is provided for users who mix File I/O Commands and Calls
in the same program. It only affects inputs performed using the File I/O
Commands.

int board nr, err_code, £fill sw;
kfill (board_nr, &err_code, fill sw);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

£ill swis an integer which represents the fill condition. (The default con-
dition returns a NULL character.) Valid integers are any one of the follow-
ing:

-1 OFF. This type of response will not return any data characters
or a DOS error message, if no input data is available.

-2 ERROR. This type of a response will not return any data
characters, but will generate an Error Message. The error
message number can then be trapped by calling the KSTATUS
routine. (Refer to the KSTATUS routine for more information.)

0- 255 ASCII This type of response will return the designated
ASCII character. (An ASCII Equivalence Chart is provided in
Appendix A.} Specify the decimal equivalent of the character
to be used.

err_code is a variable through which error codes are returned. If this vari-
able Is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

/* pad DOS inputs with "X’ character */
int err code = 0, board nx = 0, £ill_switch = (int) ‘X’;
kfill (board nx, &erxr_code, £fill switch};
if (err_code) myerrorhandler (erxr_code):
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KHELLO.

Purpose

Syntax

Parameters

Returns

Programming
Notes

Example

Returns an identification string from the KM-488-DD driver.

int board nr, err code;
char id response [50];
khello (board nr, &err_code, id response);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

id_response will contain a string similar to: copyright (c) 1991
Ke:Lthley MetraByte Corp.

err_code is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. Thestring into which the HELLO message is returned must be dimen-
sioned prior to calling KHELLO. Otherwise, C assumes the string is of
length 0 and calling KHELLO will result in destroying other
programmed data.

/* Array for ID String Returned by "KHELLO" commandk/

char idstr[50];
int err code = 0;

/* Return Driver Copyright Message*/

khello (0, &ErrorFlag, idstr);

if (ErrorFlag)
{

printf ("\n\nError : Driver Not Installed / Exit and
Install EKM.EXE");

exit (1)
}
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KLOCAL

Purpose

Syntax

Parameters

Returns

Forces the specified bus device(s) to return to being programmed locally

from their front panels. This routine can only be used if the KM-488-DD is
acting as a System or Active Controller.

int board nr, err_ code;
struct gads mgadsin]:
klocal (board nr, &err_ code, mygads);

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] represents the GPIB bus address of the device to be sent to
local. mygads is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygads to your application. The
mygads structure is defined in the include file km488dd.h and is described in
section 11.1.

err coda is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Progreimming 1.  If the KM-488-DD is the System Controller and if mygads does not

Notes

specify an address, then the GPIB REN (Remote Enable) line is unas-
serted and all devices are returned to Local. In order to return them to
remote mode, it will be necessary to issue a KREMOTE call. Likewise,
if Local Lockout is required, it will be necessary to issue a KLOL call.

2. As an Active Controller, the KM-488-DD can issue the GPIB GTL (Go
To Local) message to those devices specified by mygads. In this case,
the GPIB REN (Remote Enable) line remains asserted and devices will
return to remote when addressed to listen. If a KLOL (Local Lockout)
call has been issued previously, it should still be in effect when a device
is returned to Remote.

11-29



Using the Call interface InC KM-488-DD Programming Guide

KLOCAL (cont'd)

Example /* Address Group (will have one device @ 05) */

struct gads add 05[15] ;
int ErrorFlag = 0;

/* Address Structure For Device With GPIB Address 05 */

/* lst instrument has GPIB primary address 05, no second-
ary address */

add 05[0]) .primad = 05 ;

add 05[0] .secad = -1 ;

add 05[1].primad = -1 ; /* no 2nd instrument */
/* Put Device In Local Mode*/

klocal (0, &ErrorFlag, add 05) ;
if (ErrorFlag) err handler (ErrorFlag)
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KLOL

Purpose

Syntax

Parameters

Refurns

Programming
Notes

Example

Qm;mllgn It w111 dlsable the GPIB bus dev1ces from belng retumed to Local
Control by means of the Local/Remote button on the device.

NOTE: This routine issues an IEEE-488 bus signal, LOL. This signal is not
supported by all IEEE-488 bus devices.

int board nr, err_ code:
klol (board nr, &err code);

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_code is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1.  The"LOCAL" button is disabled so that a device cannot be returned to
local state for manual programming or control. The Active Controller
can return specific devices to "local with lockout state", whereby an
operator can then use the front panel controls. When the device is
addressed to listen again, it returns to "remote with lockout state".
Thus, the effect of the LOL call will remain until the REN line is unas-
serted (LOCAL) by the System Controller.

2. ltis good practice to issue a KLOL so that devices are under strict pro-
gram control. KLOL can be issued before a device is put in remote and
will take effect when the device’s LOCAL button is set to remote.

/* Integer To Hold Error Code Returned By Calls*/
int ErxorFlag;

/* Lock Out Local Control Of Devices */
klol (0, &ErroxFlag):

if (ErrorFlagqg)
err handler (ExrroxFlagq):
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Kourputr

Purpose

Syniax

Parameters

Transmits data from the KM-488-DD to the GPIB bus.

int board nr, mode, err_code, term ptr;

char huge *data ptx;

unsigned long count;

struct gads mgads([n];

koutput (board nr, &err code, data ptx, count, mode, &my-
gads, &term list):

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

data_ptrisa pointer to the starting buffer position.

count is a long integer representing the number of characters to be output.
Valid counts are within the range 1 to 4294967295 (2*-1) decimal, or from 1 to
OxFFFFFFFF hex.

mode is an integer which represents whether or not DMA is to be used and if
the CONTINUE mode is to be used. This integer is interpreted as follows:

Bit 15-2 1 0
0 CONT | DMA
Where:
CONT CONTINUE. This an optional mode which is used in conjunc-

tion with DMA. When this bit is set to one, the CONTINUE
mode will be used. If CONTINUE is specified, the KM-488-DD
will return control to the application program as soon as it can
without waiting for completion of the transfer. The KM-488-DD
will at least wait for the first byte to check for time-out (Unless
TIME OUT = 0) before continuing. DMA CONTINUE execu-
tion concludes when the KM-488-DD completes its transfer.
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KOUTPUT (cont'd)
If CONTINUE is used and the DMA AUTQOINITIALIZE has
been enabled, then the DMA transfer will continue until a
KSTOP routine is invoked.
DMA DMA., If this bit is set to one, then DMA will be used in the data
transfer.

term ptrisa pointer to termlist [3] integer array. (This is defined in
the km488dd.h header file.) This array defines the GPIB bus terminators to be
used in the KOUTPUT. termlist [3] is comprised of the following ele-
ments:

mygads [n] represents the GPIB bus address of the device to receive the
data. mygads is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygads to your application. mygads
structure is defined in the include file km488dd.h and is described in section
11.1.

term list[3] isaninteger array which defines the GPIB bus terminators
to be used during the KOUTPUT call. These terminators are used in conjunc-
tion with count to terminate the output process. Termination choices
include whether or not EOI will be asserted with the last byte and whether or
not a certain byte or sequence of two bytes will be sent as an end of message
code. The default terminator scheme is initially set-up via CONFIG.DAT,
and can be modified by calling KTERM or KCONFIG. termlist can be
used to specify the use of the default terminators or a different terminator.

termlist {31 is defined in the km488dd.h header file. termlist[3] is
comprised of the following elements:

tarmlist [0]: EOI detection. Possible values are:

-1(0OxFFFF)  Use the default EOI setting.
0 Don’t Assert EQOI.
1 Assert ECL

taermlist[1]: 1st GPIB bus terminator. Possible values are:
-1(0xFFFF) Use the default terminator. Note that
if the default first terminator is used,

the default second terminator will
also be used.
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KM-488-DD Programming Guide

tarmlist [2]:

0to 255

Send this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Input Terminator.
The 0 - 255 value represents the ASCII
value of the terminator character to
be used. (An ASCII Equivalence
Chart is provided in Appendix A.)

2nd GPIB bus terminator, Possible values are;

-1(0xFFFF)

0 to 255

Use the default terminator. Note that
if the default first terminator is used,
this will automatically be selected.

Send this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Input
Terminator. The 0 - 255 value repre-
sents the ASCII value of the termina-
tor character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

The following default termlist can also be used:

int dtrm[3];

dtrm[0] = -1; /* Use the default EOI choice */
derm[l] = -1; /* Use the default first terminator */
dtrm[2] = -1; /¥ Use the default second terminator
(redundant since dtrm[l] = -1) */
Returns err_code is a variable through which error codes are returned. If this vari-

able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If the KM-488-DD is a peripheral, then an Active Controller must
Notes address the KM-488-DD as a talker and some other device(s) as the lis-
tener(s). In this case, use no_add formy_gads. (See section 11.1.).

2. If the KM-488-DD is both the System and Active Controller, and
my _gads contains the device(s) to be addressed, the KOUTPUT will
automatically assert the GPIB REN (Remote Enable) line.
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KOUTPUT (cont'd)

Example

3. If the KM-488-DD is the Active Controller and KOUTPUT is called, it
will automatically address itself as the talker and another device(s) con-
tained inmy_gads as the listener(s). If the devices have been pre-
viously addressed, thenmy gads can be no_add and the bus will not
be re-addressed.

4. A non-zero count must always be specified.

5. If you do not wish to append terminator characters, then be sure to set
the terminator defaults via CONFIG.DAT or by calling KTERM or
KCONFIG and select no terminator overrides in term_list.

6.  If a listener does not accept a character, a timeout will occur unless the
timeout has been disabled.

/* Message To Display On Digital Scope Screen */

char :Lnit_mess[] = { "MESS 10:\" INITIALIZE SCOPE\""
};

int dtrm[3] ;

/* Address Group (will have one device @ 05) */
atruct gads add 05[15]

/* Address Structure For Scope With GPIB Address 05 */
add _05[0] .primad = 05 ;
add 05[0].secad = -1 ;
add 05[1).primad = -1 ; /* no 2nd instrument */

/* Array With Default Texminatozrs*/
dtrm[0] 1; /* Assert EOI On Last Qutput Byte*/
dtrm[1] -1 ; /* Do Not Override l1lst Terminator */
dtrm[2] -1 ; /* Do Not QOverride 2nd Terminator */

/* Write Initialization Message on Scope Screen */

koutput (0, &ErrorFlag, init mess, strlen(init_mess), 0O,
add 05, dtrm) ;
if (ErrorFlag) err handler (ErxrroxFlag);
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KPASCTL

Purpose

Syntax

Parameters

Returns

Programming
Notes

Designates another controller to be the Active Controller. The KM-488-DD
must be an Active Controller.

int board nr, err_code;
struct gads mwmgads[n];
kpasctl (board nx, &err_code, &mygads);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address of the device to become the new
Active Controller. mygads is a pointer to an array of n (n can range from 1
to 15) structures of type gads. You must tailor mygads to your application.
mygads structure is defined in the include file km488dd.h and is described in
section 11.1.

err_codae is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

If the KM-488-DD which is relinquishing its position as the Active Controller
is also a System Controller, it retains its status as System Controller.
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KPASCTL (cont'd)

Example /* Addrass Group (will have one device @ 02) w/
int ErrorFlag = 0;
struct gads add 02[2];

/* lst instrument has GPIB primary address 02 and no
secondary address */

add 02[0] .primad = 2 ;
add 02[0].secad = -1 ;
add 02[1l].primad = -1 ; /* no 2nd instrument ¥*/

/* Pass Control to a Peripheral KM-488-DD At Bus Address
02*/

kpasctl (0, &ErrorFlag, add 02);
if (ErrorFlag) err handler (ErrorFlag):;
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KPPOLL

Purpose

=

Syntax

Parameters

Relurns

Programming
Notes
Example

Initiates a Parallel Poll. The KM-488-DD must be the Active Controller,

NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.

int board nr, err_code, pprtn;
kppoll (board nr, &err_ code, &pprtn);

board nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.
err_codae is a variable through which error codes are returned. If this vari-
able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
pprtn is an integer variable which will contain an integer in the range 0 to
255 decimal. This integer indicates which Data Lines which have been
asserted (DIO1-DIOS).
None.
/* Integer For Parallel Poll Response */

int pp resp, ExrrorFlag:
/* Conduct Parallel Poll And Print Result */

kppoll (0, &ErrorFlag, &pp_resp):;

if (ErrorFlag) err_ handler (ErrorFlag):
printf ("\nParallel Poll Response = %u\n",pp resp);
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KPPC

Purpose

Syntax

Parameters

Configures the Parallel Poll response of a GPIB bus device._The KM-488-DD

NOTE: Many GPIB devices do not support parallel polling. Check your
device’s documentation.

int board nr, err code, ppc_cfg;
struct gads mgads[n];
kppoll (board nr, &err code, &mygads, ppc_cfqg);

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address(es) of the device(es) to be confi-
gured. mygads is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygads to your application. mygads
structure is defined in the include file km488dd.h and is described in section
1L1.

ppc_cfg is an integer which represents the Parallel Poll Response of the
device to be programmed. This integer is of the format:

Bit 7 6 5 4 3 2 1 0
0 1 1 0 S P2 P1 PO
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KPPC (cont'd)
Where:
S is the parallel poll response value (0 or 1) that the device uses to
respond to the parallel poll when service is required. This bit is
generally set to 1.
= NOTE: This value must correspond to the setting of the GPIB

bus device’s ist (individual status) bit, Refer to the Device’s
documentation for more information.

P2P1 PO is a 3-bit value which tells the device being configured which
data bit (DIO1 through DIOS) it should use as its parallel poll
response.

Relurns err_codae is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.
Notes
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KPPC (cont'd)

Exomple

/* Address Group (will have one davice @ 1) */

struct gads add 1[15] ;

int ErrorFlag;

int pp_enab; /* integer for parallel poll
enabling */

/* Set-up lst instrument with primary address 1 (hex 1),
no secondary address */

add 1[0] .primad=0x1;
add 1[0].secad=-1;
add 1[1].primad=-1; /¥ no 2nd instrument */

/* Configure Instrument At Address 01 To Assert DIO3
when SRQ is Asserted */

pp_enab = 106;

kppc (0, &ErrorFlag, add 1, pp_enab);
if (ErrorFlag) err handler (ErrorFlag):
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KPPD

Purpose

Syntax

Parameters

Returns

Disables the Parallel Poll response capablhty of the specified GPIB bus
device(s). -488-

int board nr, err code;
struct gads mgads|[n]:
kppd (boaxrd_nr, &err code, &mygads);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address(es) of the device(es) to be dis-
abled. mygads is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygads to your application. mygads
structure is defined in the include file km488dd.h and is described in section
11.1.

err_code is a variable through which error codes are returned. If this vari-
able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes
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KPPD (cont'd)

Example

/* Address Group (will have one daevice @ 1) %/
int ErrorFlag;
struct gads add 1{15];

/* Set-up lst instrument with GPIB primary address 1
(BEX 1) and no secondary address */

add _1[0].primad=0x1;

add _1[0] .secad=-1;

add 1[1].primad=-1; /* no 2nd instrument */
/* Disable Parallel Poll */

kppd (0, &ExroxFlag,add 1);
if (ErrorFlag) err_handler (ExrrorFlag);
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KPPU

Purpose Disables the Parallel Poll Response of all GPIB bus device(s). The KM-
488-DD must be the Active Controller.

Syniax int board nr, err_code:
kppu (board_nr, &err_ code);

Parameters board nrisan mteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err_codae is a variable through which error codes are returned. If this vari-
able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming None.

Notes

Example int board nr = 0, err code = 0 ;

kppu (board | nr, &err code) :
if (err_code) err handler (exx_code) ;
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KQUIKSTAT

Purpose

Syntax

Parameters

Returns

Returns the KM-488-DD'’s status byte.

int board nr, err code, gstat;
kquikstat (board nr, &err_code, &gstat):

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

gstat is a pointer to the returned status integer. The status integer is of the
following format:

Bit 15-9 8 7 6 5 4 3 2 1 0
0 |ADSC| CIC |PEND{ DET | SRQ | DEC | LA | TA | DMA

Where:

ADSC Address Status Change. If this bit is set to 1, a change in address
status has occurred (i.e., a Talker becomes a Listener, or a
Peripheral becomes an Active Controller).

cic Controller in Charge, If this bit is set to 1, the KM-488-DD is an
Active Controller.

PEND SRQ Pending, If this bit is set to 1, the KM-488-DD has an SRQ
request pending.

DET Device Triggered. If this bit is set to 1, a GPIB Trigger com-
mand has been received.

SRQ Internal SRQ. If the KM-488-DD is an Active Controller and
this bit is set to one, a device is requesting service. If the KM-
488-DD is a Peripheral and this bit is set to one, then its SRQ
(issued by KREQUEST) has not been serviced.

DEC Device Cleared. If this bit is set to one, the KM-488-DD has

received a GPIB Clear command.
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KQUIKSTAT(cont'd)
LA Listen Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Listener and can accept data from the GPIB.
TA Talk Addressed. If this bit is set to one, the KM-488-DD is
addressed as a Talker and can output data to the GPIB.
DMA DMA. A DMA transfer is currently in progress.

Programming
Nofes

Example

err_codae is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

None.

int board ar = 0, err_code = 0, stat = 0;
kquikstat (board nr, &err code, &qstat) ;
if (exr code) myerrorhandler (err_code) ;
alse
printf ("Quick Status Returned (Hex) : %x", stat) ;
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KREMOTE

Purpose

(= o

Syntax

Parameters

Returns

Forces the GPIB bus device(s) to the remote mode (ignore the bus).

NOTE: The KM-488-DD must be a System Controller to execute this
command.

int board nr, err code;
struct gads mgads([n];
kremote (board nr, &err_code, &mygads);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address(es) of the device(es) to be put in
the remote mode. mygads is a pointer to an array of n (n can range from 1 to
15) structures of type gads. You must tailor mygads to your application.
mygads structure is defined in the include file km488dd.h and is described in
section 11.1.

err_code is a variable through which error codes are returned. If this vari-

able’is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.
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KREMOTE (cont’)

Programming 1.  Ifmygads does not specify an address (i.e, no_addr is used), then

Notes the GPIB REN (Remote Enable) line is asserted. Devices will not be in
the remote mode until addressed to listen. If mygads contains address
then those devices will also be addressed to listen, so they will be put in
remote.

2. Itis good programming practice to issue a Local Lockout to prevent the
device(s) from being returned to Local mode.

Example /* Address Group (will have one device @ 05) */
struct gads add 05[15];
/* Address Structure For Device With GPIB Address 05 */
add 05[0] .primad = 5 ;
add 05[0].secad = -1 ;
add 05[1)] .primad = -1 ; /* no 2nd instrument */

FAd Put Device In Remote State */

kremote (0, &Error¥Flag, add _05):;
if (ErrorFlag) err_ handler (ErrorFlag);
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KREQUEST

Purpose

Syntax

Parameters

Returns

Sets the Serial Poll Response of a KM-488-DD which is a Peripheral.

int board nr, err_code, sp;
krequest (boazxd_nr, &err_ code, sp):

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

8p is an integer in the range 0 to 255 which represents the serial poll
response of the device. This integer is of the following format:

Bit 7 6 § 4 3 2 1 0
DIO8 | rsv | DIOs | DIO5 | DIO4 | DIO3 | DIO2 | DIO1

Where:

DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte
(correspond to data lines DIO1-DIOS).

rsv If this bit is 1, the KM-488-DD will generate a Service Request

(assert SRQ).

err_coda is a variable through which etror codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming 1.  The Active Controller can read the value of sp by serial polling the

Notes

KM-488-DD. This will clear bit 6, if it was set.

2.  Use KQUIKSTAT or SPOLL to check if the Peripheral has been serial
polled (checks the status of the SRQ bit).
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KREQUEST (cont'd)

Example int ErrorFlag = 0, pend = 0 ;

/* Generate SRQ and Wait for Controller to Respond */

krequest (0, éErrorFlag, 64);

printf ("Wait For Controller To Read SRQ\n\n");
do

{
kspoll (0, &ErrorFlag, no_add, &pend):
if (ErroxFlag) err_ handlex (ErrorxFlag);
printf("%i\n ", pend) ;

} while (pend == 64);
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KRESET

Purpose
Syntax

Parameters

Returns

Programming
Notes

Example

Performs a "warm' reset of the KM-488-DD and the GPIB bus.

int board nr, err_ code;
kresat (board nr, &erx_code);

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_code is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. The KM-488-DD is reset to the following conditions:

¢+ STOP * ERRORON

+ DISARM s FILL NULL

+ CONFIG » LOCAL

s ABORT ¢ REQUEST 0 (If Peripheral)

¢ BUFFER INCREMENT ¢ (lear CHANGE, TRIGGER, and
* DMA SINGLE CLEAR STATUS

* TIMEQUT 10
It also clears all error conditions.

2. If the KM-488-DD is the System Controller, it will assert the GPIB IFC
(Interface Clear) line for at least 500 psecs.

int board nr = 0, exrr _code = 0 ;

kreset (board nr, &err_ code)} ;
if (err_ code) myerrorhandler (err_cocde) ;
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KRESUME

Purpose

Syniax

Parameters

Returns

Programming
Notes

Example

Initiates data transfers between two non-Active Controller GPIB devices, by

unasserting the ATN line. The KM-488-DD must be an Active Controller in
order to use this function,

int board nr, err_code;
kresume (board nr, &err_code);

board nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_code is a variable through which error codes are returned. If this vari-
ables set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

This routine is normally called after a KSEND has addressed a talker and a
listener. (See KSEND description.)

/* Drop Attention Line If Active Controller To
Start Data Transfer */

int ErrorFlag = 0 ;

printf ("Drop Attention.\n")
kresume (0, 4ExrroxFlag)

if (ErrorFlag) err handler{ErrorFlag):

11-52



KM-488-DD Programming Guide Using the Call Interface inC

KSEND

Purpose
Syntax

Parameters

Sends GPIB commands and data from a string.

int board nr, erxr_ code, stringlen;
char far sendst:;
ksend (board nr, &err code, &sendstr, stringlen);

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

sendstr is a string which includes any of the following subcommands:
CMD, UNT, MTA, MLA, TALK, LISTEN, DATA, and EOL. Multiple sub-
commands may be specified; however, the length of the entire SEND com-
mand string cannot exceed 255 characters. The subcommands are as follows:

CMD - Sends information with the ATN line asserted. This indicates to
the bus devices that the characters are to be interpreted as GPIB bus
commands. The command may be sent as either a quoted string (e.g.,
’ COMMAND' ) or as a numeric equivalent of an individual ASCII char-
acter (e.g., 13 decimal or §HOD hex for a Carriage Return). Hex values
must be preceded by &H. Multiple quoted strings or ASCII values
bytes may be sent if they are separated by commas (e.g., CMD
67,79,77,77,65,78, 68).

An EOI cannot be sent with this subcommand, because an EOI with
ATN asserted would initiate a Parallel Poll.

UNT - Untalks all devices by sending a GPIB UNTALK command with
ATN asserted.

UNL - Unlistens all devices by sending the GPIB UNLISTEN command
with ATN asserted.

MTA - Designates the KM-488-DD to address itself to talk by sending
the GPIB MTA (My Talk Address) command with the ATN line
asserted.
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KSEND (cont'd)

MLA - Designates the KM-488-DD to address itself to listen by sending
the GPIB MLA (My Listen Address) command with the ATN line
asserted.

TALK addr - Addresses another GPIB device or KM-488-DD to talk
by sending a GPIB TAG (Talk Address Group) command with the ATN
line asserted. addz is an integer representing the GPIB BUS device

address of the device to talk. This integer ranges from 00 to 30 decimal.

LISTEN addr - Addresses another GPIB device(s) or KM-488-DD(’s)
to listen by sending a GPIB LAG (Listen Address Group) command
with ATN asserted. addr is an integer representing the GPIB BUS
device address of the device(s) to talk. This integer ranges from 00 to
30 decimal. Multiple listeners can be specified. If addxr is not specified,
all other devices on the GPIB BUS will be designated listeners.

DATA - Sends information with the ATN line unasserted. This indi-
cates to the bus devices that the characters are to be interpreted as data.
This is the technique which is to be used to send device-dependent
commands. (See the IEEE-488 Tutorial in Appendix C for more infor-
mation.) The data may be sent as either a quoted string (i.e.,  DATA' )
or as a numeric equivalent of an individual ASCII character (i.e., 30
decimal or §HOD hex for a Carriage Return). Hex values must be prec-
eded by &H. Multiple quoted strings or ASCII values bytes may be
sent if they are separated by commas (e.g., DATA 68, 65, 84, 65).

This sub-command is useful when you are sending commands which
are unique to your interface.
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KSEND (cont'd)

Relumns

Programming
Notes

EOI - Sends information with the ATN line unasserted. EOI will be
asserted when the last character is transmitted. This information is
interpreted as GPIB bus data and may be sent as either a quoted string
(e.g., ' xyz') or as a numeric equivalent of an individual ASCII charac-
ter (e.g., 13 decimal or 8HOD hex for a Carriage Return). Hex values
must be preceded by &H. Multiple quoted strings or ASCII values
bytes may be sent if they are separated by commas (e.g., SEND EOI
120,121,122).

stringlen is an integer between 0 and 255 which represents the length of
the SEND string.

err_coda is a variable through which error codes are returned. If this vari-
ableTs set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1.

Typically, KSEND is used to send commands to initiate communication
directly between peripheral devices. For example, the KM-488-DD
driver might talk a scope and send a trace to a listened plotter.

The maximum length of the KSEND call, including any subcommands,
is 255 characters. To KSEND large amounts of data, use multiple
KSEND calls.

KSEND should only be used when a non-conforming device requires a
special command sequence or a non-standard GPIB command. Do not
use the KSEND command unless you are extremely familiar with GPIB.

The KM-488-DD must be the Active Controller to send commands, Any
KM-488-DD can send data.

If a DATA subcommand is not included in the KSEND string, be sure
to call KRESUME immediately after the KSEND. This is necessary
because the ATN line must be dropped so that the transfer will pro-
ceed.

Do not include the word SEND within the KSEND string, as you might
do in the File I/O SEND command.
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KSEND (cont'd)

Example int ErrorFlag;
/* S8tring To Listen Peripheral Device 02 And Talk*/
/* Peripheral Device 12 */
char talk ligten(] = { "UNT UNL LISTEN 02 TALK 12" } ;
ksend (0, &ErrorxFlag, talk listen, strlen(talk listen)):
if (ErrorFlag) err_ handler (ErrorFlag):

kresume (0, éExrxorFlag);
if (ErrorFlag) err_ handler (ErrorFlag):
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KSPOLL

Purpose

Syntax

Parameters

Relurns

If the KM-488-DD is an Active Controller, KSPOLL will check for an SRQ or
conduct a serial poll. If the KM-488-DD is a Peripheral, KSPOLL will check if
the KM-488-DD's SRQ has been serviced.

int board nx, exr_code;

unsigned int spr(n]:;

struct gads mgads([n];

kspoll (boaxd nx, &err_code, &spr, &mygads):

board_nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address(es) of the device(es) to be dis-
abled. mygads is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygads to your application. mygads
structure is defined in the include file km488dd.h and is described in section
11.1.

err_ code is a variable through which error codes are returned. If this vari-
able s set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

spr is an unsigned integer or an array of unsigned integers with an entry for
each address inmygads. The value of the integer is 0 to 255 and corre-
sponds to a byte with the following bitmap:

Bit 7 6 5 4 3 2 1 0
DIO8 | SRQ | DIO6 | DIO5 | DIO4 | DIO3 | DIO2 | DiO1
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KSPOLL(cont'd)
Where:
DIO1-8 Bits 1 through 8 of this device’s Serial Poll Response Byte (corre-
spond to data lines DIO1-DIOS).
SRQ If this bit is 1, the SRQ (Service Request) line will be asserted to

request servicing. Otherwise, SRQ will not be asserted.

Bit 6 has the special significance of indicating an SRQ pending. The signifi-
cance of the other bits will be application dependent.

Programming 1.
Noles

The most common used of KSPOLL is for the KM-488-DD, as an active
controller, to issue KSPOLL with mygads containing the address of a
single device. This addresses and serial polls the device and, upon
return, spr will contain the serial poll response of the polled device. If
the SRQ bit in spr is set, the device had issued an SRQ. The other bits
in spr will be device-dependent. Serial polling a device which is cur-
rently asserting SRQ will cause the device to unassert SRQ.

The string returned by KSTATUS or the integer status word set by
KQUIKSTAT can be checked to determine the presence of an SRQ
before a serial poll is conducted. If only one device is asserting SRQ,
the effect of issuing KSPOLL will be to clear the internal SRQ pending
"bit". This is reflected in the returmed by KSTATUS or KQUIKSTAT.
This is true even if the polled device is not issuing the SRQ. It is also
the case with multiple devices asserting SRQ when a device not issuing
an SRQ is polled. In this case, a subsequent use of KSTATUS or
KQUIKSTAT would not reveal a pending SRQ.

To aid in identifying which bus device(s) is currently requesting ser-
vice, a KM-488-DD which is the Active Controller can serial poll as
many as 14 devices by issuing a KSPOLL call with mygads containing
the address of more than one device. In this case, spr should be an
array of unsigned integers with an element for each address. In this
case, KSPOLL will serial poll each addressed device and return the
serial poll bytes in the spr array. This is a faster way for discerning
the source of an SRQ among several devices.
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KSPOLL (cont'd)

2.

If the KM-488-DD is a peripheral and KSPOLL is called with mygads
equal to the no address structure (no_addr), spzr will be the serial
poll response (sp) set by KREQUEST - with the possible exception of
the SRQ bit, which may have disappeared as a result of an Active Con-
troller having serial polled the KM-4888-DD since the last KREQUEST
call. In the instance of an Active Controller serial polling a peripheral
KM-488-DD, the peripheral KM-488-DD unasserts the SRQ line. For an
example, see KREQUEST. The state of the SRQ bit can also be deter-
mined from the string returned by KSTATUS or the integer status word
set by a KQUIKSTAT call.

If the KM-488-DD is the Active Controller and issues KSPOLL with
mygads equal to no_addyr, spr will be 64 if a device is asserting SRQ
and 0 if not. This same result could have been determined from
KQUIKSTAT or KSTATUS.

Note that if this call is issued when a SRQ is pending, it internally
"clears" the SRQ "pending" bit, even though the requesting device has
not been polled and is still issuing an SRQ. Thus, a second KSPOLL or
subsequent KQUIKSTAT or KSTATUS calls would not reveal an SRQ
pending.

Example /* Address Group (will have one device @ 05) */

struct gads add 05[15];
int DevReady = 0x10 ; /* Device Specific Value*/
int sbyt ; /* integer to hold byte returned by

uspoll " */

/*

Address Structure For Device With GPIB Address 05 */
add _05[0].primad = 05 ;
add 05[0}.secad = -1 ;
add 05[1] .primad = -1 ; /* no 2nd instrument */
do
{
kspoll (0, &ExrroxrFlag,add 05, &sbyt);
if (ErrorFlag) err handler (ErrorFlag);
} while (! (sbyt & DevReady)) :
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KSTATUS

Purpose

Syntax

Parameters

Returns

Returns a character string describing the current operating state of the KM-
488-DD.

int board nr, err code;
char stat[70];
kstatus (board nr, serr code, stat):;

board nrisan mteger which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_code is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

stat is a character string which describes the current operating state of the
KM-488-DD. The string is of the format shown in Table 11-2. stat should
be 75 bytes in order to contain the longest message that might be returned. If
it is too short, data will be written over other portions of the program causing
problems.
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Table 11-2. Status String

Starting
Col

# of Cols,

Name and Description

1

- Tells if the KM-488-DD is acting as an Active
Controlier or Peripheral. Can be C or P where:

C = The KM-488-DD ts an Active Controller
P = The KM-488-DD is a Peripheral

Bus Address - Gives the IEEE-488 Bus Address of the KM-488-DD.
This is a two-digit decimal integer ranging from 00 to 30.

Addressed Status Change - Indicates if the device has changed
addressed state, 1., if it has cycled between the Talker, Listener, or
Active Controller states. This is reset whenever a STATUS is read.
This can be one of the following;

GO = There has not been a change in the addressed status.

G1 = There has been a change in the addressed status.

Current Addressed State - Indicates if the KM-488-DD is currently

acting as a Talker or Listener, or is Idle. Canbe T, L, or I, where:

T = The KM-488-DD is a Talker
L = The KM-488-DD is a Listener
I = The KM-488-DD is Idle

Service Request - Represents the current internal SRQQ status where:

S0 = SRQ) not asserted
§1 = SRQ asserted

If the KM-488-DD is in the Active Controller mode, the internal SRQ
state indicates if a device is asserting SRQ.

If the KM-488-DD is acting as a Peripheral, the internal SRQ state is set
by using the KREQUEST call. Itis cleared by a serial poll from the
Active Controller and indicates it is asserting SRQ.
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KSTATUS(cont'd)
Table 11-2. Status String
Starting # of Cols. Name and Description
Col

14 3 Error Code - Indicates whether or not an error has occurred. The
three characters consist of the letter ‘E’ followed by a two digit error
code. ( A list of these error codes is provided in Appendix G} An
error code of 00 indicates no error has occurred.

18 2 Triggered State - Indicates if a IEEE-488 trigger command has been
received or not. This is not updated during DMA CONTINUE trans-
fars. Triggered State values are:

TO = No trigger command has been received.
T1 = A trigger command has been received.

21 2 Cleared - Indicates if the I[EEE Clear command has been received or
not. This is not updated during DMA CONTINUE transfers. Cleared
values are:
€0 = No Clear command has been received.
€1 = A Clear command has been recetved.

24 2 Transfer Status - Indicates if a data transfer is in progress. Values
which may appear are:

PO = No transfer
P1 = DMA CONTINUE Transfer occurring
P2 = DMA AUTOINITIALIZE Transfer occurring

27 up to 45 - Contains the Error Message Text associated with
the given error code (EXX). These error messages are listed in
Appendix G.

Programming If the KM-488-DD is the Active Controller, the Service Request Status may be

Notes

cleared (i.e, S0) as a result of a KSPOLL, even when the SRQ line is still
asserted. See the discussion in KSPOLL.

11-62



KM-488-DD Programming Guide Using the Call Interface in C

KSTATUS (cont'd)
Example void err handler (int err_num}
{

/* For Status String Returned By "STATUS" Cormand */
char st[75];

/* integer to hold error code returned by each
CALL (0 = false = no error) */

int ErroxFlag:;

print £ ("\nExror #%d -- Consult List In

KM488DD.H", err_num);

kstatus (0, &ErrorFlag, st);

printf("\n%s\n",st + 26); /* Print Error Message */
exit (erx_num) ;

}
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KSTOP
Purpose Stops a DMA CONTINUE transfer.
Syntax int board nr, err code;

kstop (board nr, &err_ code);

Parameters  board nr isan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

Returns err_codae is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  If the DMA CONTINUE transfer has been completed, a KSTOP will
Notes have no effect.

2. Use the KBUFD call to determine the actual number of characters
which were transferred before the KSTOP took effect.

Exomple int board nr = 0, err_code = 0 ;
kstop (board nr, &ex:r:__code) ;
if (err_code} myerrorhandler (exrr code) ;
else printf("DMA BHalted")
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KTERM

Purpose

Syntax

Parameters

Changes the default GPIB bus terminator(s) to be used in ENTER and/or
OUTPUT calls.

int board nr, err_code;
unsigned int trm list([4]:
kterm(board nr, &err_code, &trm list);

board_nrisan integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed,

term_list is an integer array which defines the GPIB bus terminators. See
Chapter 6 for more information regarding the use of GPIB bus terminators.
(termlist[4] is defined in the km488dd.h header file)) If you wish to
modify the termlist [4] array, it is comprised of the following elements:

termlist[0]: Input/Output GPIB Terminators. Possible values

are:

-1 Change the Input Terminators.

0 Change both Input and Output
Terminators.

1 Change the Qutput Terminators.

termlist[1l]: EOI detection/assertion. Possible values are:

0 No EOQI assert/detect.
1 Assert/Detect EQL.
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KTERM (cont'd)

termlist[2]: 1st GPIB bus terminator. Possible values are:

-1(0xFFFF) Don’t use first or second GPIB bus
terminator.

0to 255 Use this ASCII character as the first
GPIB bus terminator instead of the
default first GPIB Terminator. The0
- 255 decimal value represents the
ASCII value of the terminator charac-
ter to be used. (An ASCII Equiva-
lence Chart is provided in Appendix
A)

termlist [3]: 2nd GPIB bus terminator. Possible values are:

-1(0xFFFF) Don’t use second GPIB bus termina-
tor.

0 to 255 Use this ASCII character as the sec-
ond GPIB bus terminator instead of
the default second GPIB Terminator.
The 0 - 255 decimal value represents
the ASCII value of the terminator
character to be used. (An ASCII
Equivalence Chart is provided in
Appendix A.)

Returns err_codae is a variable through which error codes are returned. If this
variable is set to 0, then no error occurred. If it is set to a value other than 0,
then an error did occur. The error codes are listed in Appendix G.

Programming 1.  KTERM will change the default bus terminators set during software
Notes installation, as directed by termlist.
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KTERM (cont'd)

Example int ErrorFlag, trm lst[4];

/* Change Configuration Termination to EOI Without
Tarmination Characters */

trm 1st[0]=0; /* change input and output termi-
nators */

trm lstfl]=1; /* 1 indicates assert EQI ¥/

trm lst[2]=-1; /* -1 indicates no lst terminator
*/

trm lat(3])=-1; /* -1 indicates no 2nd terminatoxr
*/

/* Change Input and Qutput GPIB Message Termination
to EOI Only */

kterm(0, sErrorFlag,trm lst);

if (ErzorFlag) err handlex (ErrorFlag};
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KTO

Purpose

Syntax

Parameters

Refurns

Programming
Notes

Example

Changes the timeout period.

int board nr, err_ code;
int long tval;
kto(board nr, &err_code,tval):’

board_ nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

twval is the number of 53 ms. timer ticks to allow before a time-out.

err_codae is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

1. To suppress Timeout checking, set tval to 0.

2, Ifa DMA CONTINUE transfer is in progress, the KM-488-DD will
check for timeouts only for the first byte that is transmitted /received. Dur-
ing other types of transfers, the KM-488-DD will check for a timeout between
transmission of bytes.

You must be certain to check that a DMA CONTINUE transfer has been com-
pleted.

ungigned int ErrorFlag = 0 ;
/* 8Set Time Out To 15 Seconds (Approx 18.2 Tick Counts
*/

/* Per Second) ¥/

kto(0, &ErrorFlag, (unsigned long) 0x00000111);
if (ErrorFlag) err_handler (ErrorFlag);
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KTRIGGER

Purpose

Syntax

Parameters

Returns

Triggers the specified device(s). The KM-488-DD must be an Active
Coniroller.

int board nr, erxr_code;
struct gads mgads[n];
ktrigger (board nr, &err_coda, &mygads):;

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

mygads [n] contains the GPIB bus address(es) of the device(es) to be trig-
gered. mygads is a pointer to an array of n (n can range from 1 to 15) struc-
tures of type gads. You must tailor mygads to your application. mygads
structure is defined in the include file km488dd.h and is described in section
11.1.

err_coda is a variable through which error codes are returned. If this vari-
able is set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming The devices listed in mygads will be triggered.

Notes
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KTRIGGER (cont'd)

Example /* Address Group {(will have one device @ 12) */
struct gads add 12([15];
/* Address Structure For Meter With GPIB Address 12 */
add 12([0].primad = 12 ;
add 12[0] .secad = -1 ;
add 12[1].primad = -1 ; /* no 2nd instrument */
/* Trigger DMM To Parform A Measurement */

ktrigger (0, &ErrorFlag, add 12);
if (ErrorFlag) err handler (ExrrorFlag);
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KWAITC

Purpose

Syniax

Parameters

Returns

Forces the KM-488-DD driver to wait until a DMA CONTINUE transfer has
been completed before returning control to the application program.

int board nr, err_ code;
kwaitc (board nr, &err_code);

board nr is an integer which represents the board identification number.
This is an integer in the range 0 to 3 and represents the board to be pro-
grammed.

err_ code is a variable through which error codes are returned. If this vari-
ableis set to 0, then no error occurred. If it is set to a value other than 0, then
an error did occur. The error codes are listed in Appendix G.

Programming 1.  Time out checking, if enabled, is performed while KWAITCing.

Notes

Example

2. This is an explicit wait. The following commands perform an
implicit wait:

¢ KABORT ¢ KPPOLL DISABLE

* KCLEAR e KPPOLL UNCONFIG
» KENTER « KREMOTE

» KLOCAL ¢ KREQUEST

» KLOCAL LOCKOUT + KRESUME

* KOUTPUT ¢ KSEND

+ KPASSCONTROL * KSPOLL

e KPPOLL ¢ KTRIGGER

» KPPOLL CONFIG

int board nr = 0, exr_code = 0 ;
kwaitc(board nr, &err code) ;

if (err_code} myerrorhandler (err_code} ;
else printf ("DMA Continue Completed")
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CHAPTER 12
WARRANTY INFORMATION

12.1 WARRANTY

All products manufactured by Keithley MetraByte are warranted against defective materials
and workmanship for a period of one year from the date of delivery to the original pur-
chaser. Any product that is found to be defective within the warranty period will, at the
option of Keithley MetraByte, be repaired or replaced. This warranty does not apply to
products damaged by improper use.

_—mm——— e —

CAUTION

Keithley MetraByte Corporation assumes no liability for damages consequent to the use
of this product. This product is not designed with components of a level of reliability suit-
able for use in life support or critical applications.
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12.2 RETURN TO FACTORY INFORMATION

Before returning any equipment to the factory for repair, you must first call the Technical
Support Department at (508) 880-3000. They will try to diagnose and solve your problem
over the phone. If they ascertain that the unit has to be returned to the factory for repair,
they will issue a Return Material Authorization (RMA) number. Note that if the board is to
be repaired under warranty, the Technical Support Department will need your invoice num-
ber and the date the board was purchased. Please reference the RMA number on any corre-
spondence regarding the board.

When returning the Board for repair, please include the following information:
1. A brief description of the problem.

2. Your name, address, and telephone number.

3.  Theinvoice number and the date when the board was purchased.

4.  Repackage the board in its original anti-static wrapping (Handle
it with ground protection.) and ship it back to:

Repair Department
Keithley MetraByte Corporation
440 Myles Standish Boulevard
Taunton, Massachusetts 02780

Telephone:(508)880-3000
Telex:503989
FAX:(508)880-0179

Be sure to reference your RMA number on the outside of the package!
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ASCII CODE EQUIVALENCE CHART

ASCII CHARACTER | HEX ’ DEC “ ASCII CHARACTER HEX |DEC
NUL 00 0 ! (Exclamation Point) 21 33
SOH (Start of Heading) 01 1 " (Quote Mark) 22 34
STX (Start of Transmission) | 02 2 # (Pound Sign) 23 35
ETX (End of Transmission) | 03 | 3 $ (Dollar Sign) 24 36
EOT (End of Text) 04 4 % (Per Cent Sign) 25 37
ENQ (Enquiry) 05 5 & (Ampersand) 26 38
ACK (Acknowledge) 06 | 6 " (Apostrophe) 27 39
BEL (Bell) 07 7 ( (Left Parenthesis) 28 40
BACKSPACE 08 8 ) (Right Parenthesis) 29 41
HT (Horizontal Tab) 09 9 * (Asterisk) 2A 42
LF (Line Feed) 0A | 10 + (Plus Sign) 2B 43
VT (Vertical Tab) CB | 11 , (Comma) 2C 44
FF (Form Feed) 0C | 12 - (Minus Sign) 2D 45
CR (Carriage Return) 0D | 13 . (Period) 2E 46
SO (Shift Out) OE 14 / (Slash) 2F 47
SI (Shift In) OF | 15 0 30 48
DLE (Data Link Escape) 10 16 1 31 49
DC1 (Data Control 1) 11 17 2 32 50
DX2 (Data Control 2) 12 | 18 3 33 51
DC3 (Data Control 3) 13 | 19 4 34 52
DC4 (Data Control 4) 14 | 20 5 35 53
NAK (Not Acknowledge) 15 | 21 6 36 54
SYN (Synchronous Idle) 16 | 22 7 37 55
ETB (End of Trans. Blank) 17 | 23 8 38 56
CAN (Cancel) 18 24 9 39 57
EM (End of Medium) 19 [ 25 : (Colon) 3A 58
SUB (Substitute) 1A | 26 ; (Semi-Colon) 3B 59
ESC (Escape) 1B | 27 < (Less than) 3C 60
FS (File Separator) 1C | 28 = (Equal) aD 61
GS (Group Separator) 1D | 29 > (Greater than) 3E 62
RS (Record Separator) 1E | 30 ? (Question Mark) 3F 63
US (Unit Separator) i1F | 31 @ (At, per sign) 40 64
SP (Space) 20 | 32 A 41 65
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ASCII CHARACTER

HEX

N”XS<OCHOWROJIOZEr R——=TOTHIOw

[ {Left Bracket)
\ {Backslash)

1 (Right Bracket)
A (Caret)
_{Underline)

’ (Accent, Grave)
a

b

42
43
44
45
46
47
48
49
4A
4B
4C
4D
4E
4F
50
51

52
53
54
55
56
57
58
59
5A
5B
5C
5D
SE
5F
60

61

62

ASCII CHARACTER

DEC HEX D@I
66 C 63 99
67 d 64 100
68 e 65 101
69 f 66 | 102
70 g 67 | 103
71 h 68 104
72 i 69 105
73 j 6A | 106
74 k 6B 107
75 1 6C | 108
76 m 6D | 109
77 n 6E 110
78 0 6F | 111
79 p 70 | 112
80 q 71 | 113
31 r 72 114
82 S 73 | 115
83 t 74 116
84 u 75 117
85 v 76 | 118
86 w 77 119
87 X 78 | 120
88 y 79 1 121
89 Z A ) 122
90 { (Left Brace) 7B | 123
91 | (Vertical Slash) 7C | 124
92 } (Right Brace) 7D | 125
93 ~ (Tilde) 7E 126
94 DEL (Delete) 7F | 127
95
96
97
98
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IEEE-488 TUTORIAL

The evolution of electronics over the past few decades has lead to concepts and implemen-
tations of test/measurement and control systems of continually increasing complexity and
sophistication. For example, measurement started out as "go no go" tests equivalent to
plugging a lamp into an electrical outlet to determine if the outlet is "hot". Next, meters
appeared which yielded a single number characterizing a quantity and then oscilloscopes
which displayed how signals varied with time. Today, logic and spectrum analyzers allow
us to further manipulate and display the data in a variety of specialized ways.

At the same time, our expectations on collecting, saving and manipulating the results of
measurements has escalated from writing down meter readings and hand calculations to
automated storage of and complicated computations on large numbers of measurements.
Many instruments have these capabilities "built-in"; thus freeing the system controller from
having to handle complex calculations. A modern test/measurement or control system can
be represented as:

DEVICE MEASURING

SOURCES -———p‘ or —ﬁ DEVICES
PROCESS

!
‘L

CONTROL
and STORAGE

COMPUTATION

A typical test would be to measure the "frequency response” of a device. The source would
be capable of supplying a sine wave of varying frequency to the input of the device and the
measuring device would measure the magnitude and phase of the output. In an automated
system, the CONTROL box would step the source through a range of frequencies. At each
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frequency the control would request the measuring device(s) to return a value and the
results could be stored and used to calculate the "transient” response of the device, for exam-

ple.

Traditional test instruments have provided the basic measurement functions for years. For
example, there are oscillators which generate sine waves of various frequencies and meters
to measure responses, The essence of today’s system is that the different functional units of
the system can communicate with each other as required and be run automatically by a con-
troller. To accomplish this goal, a bus has been defined which allows instruments to be
interconnected and to communicate with each other through a standard hardware
arrangement. This bus is often referred to as the GENERAL PURPOSE INTERFACE BUS
(GPIB). It is also identified as the IEEE-488 bus because it has been standardized in specifi-
cations from the Institute for Electrical and Electronic Engineers.

B.]1 TOPOLOGY.

An JEEE-488 system allows different manufacturers’ devices to be connected. Systems can
be connected following a star or linear-type topology or using a combination of both. The
system should adhere to the following constraints:

. No more than 15 devices can be connected by a single bus.

. The total transmission length cannot exceed 20 meters or 2 meters times the number
of devices (which ever is less).

. The data rate through any signal line must be less than or equal to one megabyte
per second.

B.2 THE SYSTEM.

The simplest IEEE-488 system consists of a single device sending data to another, such as a
meter outputting data to a printer. A more typical IEEE-488 bus system (See Figure B-1.) is

comprised of up to 15 devices, each of which acts as one or more of the following: Control-
ler, Listener, and Talker.

There are a variety of interface functions which GPIB devices can support at various levels.
The IEEE standard recommends that a label listing the device codes be placed on the instru-
ment near the IEEE connector. Codes consisting of 1 or 2 letters indicating the function type
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followed by a number indicating the level of support are used to characterize the device. If
the number is 0, it means that the function is not supported. Each device's applicable device
codes should be listed within its manual or specification. Appendix D lists the device codes.

DEVICE G OEVICE B
TALKER LISTENER

PEVICE A
TALKERLISTENER

Figure B-1. Typical System

Listeners

A Listener is any device which is able to receive data when properly addressed. There can
be up to 14 active listeners on the bus concurrently. Some devices can also be a talker or
controller; however, only one of these functions can be performed at a time.

Talkers

A Talker is any device which can transmit data over the bus when properly addressed.
Only one device can transmit at a time. Some devices can also be a listener or controller;
however, a device can perform only one of these functions at a time.

Controllers

Most IEEE-488 systems contain at least one IEEE-488 Controller (e.g., the KM-488 board).
There may be more than one Controller per system, but only one can be active at any given
time. This function is very important because the Active Controller has the ability to medi-
ate all communications which occur over the bus. In other words, the Active Controller des-
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ignates (addresses) which device is to talk and which devices are to listen. The Active
Controller is also capable of relinquishing its position as Active Controller and designating
another Controller to become the Active Controller.

There is always one System Controller in an IEEE-488 system. The System Controller is
defined at system initialization either through the use of hardware switches or by some type
of configuration software, and usually would not be changed. This System Controller can be
the same controller as the one which is the current Active Controller or an entirely different
one. If the controller is both a System Controller and an Active Controller and it passes con-
trol to another controller, the system controller capability is not passed along with it.

The System Controller has the unique ability to retrieve active control of the bus or to enable
devices to be remotely programmed. It takes control of the bus by issuing an IFC (Interface
Clear) message. The System Controller issues this message by asserting the IFC Control line
(See section B.3.) for a period of at least 200 psecs.

Likewise, devices cannot be put into the remote state (can be programmed from the GPIB
bus rather than from the normal controls) unless the System Controller is asserting the REN
(Remote Enable) line. (See section B.3.) With REN asserted, a device will go into the remote
state the first time it is addressed to listen by any Active Controller. All the devices will
return to local control if the System Controller unasserts REN.

[f an IEEE-488 device is not a System Controller or an Active Controller, then it will be
referred to as a device. In this capacity, it can be idle, act as a talker and/or listener, when it
has been addressed or unaddressed by the Active Controller.

—— DI ’—1} DIOS

DATA Doz 2 DIOS DATA

LINES DIO3 3 15 nio? LINES
—  DIo4 4 16 DIO8
Eol 5 17 REN
[ Dav 6 18 aND
HANDSHAKING NRFD 71 GND
LINES NDAC 5 20 anD
- IFC 9 2 aND
SRO 10 22 aGND
ATN 2 aND

SHIELD 12 SIGNAL GROUND
/

Figure B-2. IEEE-488 Bus Connector
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B.3 BUS LINES.

The IEEE-488 bus is a parallel bus containing 24 lines, 16 of which are signal lines. (See Fig-
ure B-2.) These 16 lines consist of eight data lines, five control lines, and three handshake
lines. The manner in which the bus lines are used is described in the section B.5.

Dalta Lines

The Data Lines (DIO1 through DIO8) are used to convey messages such as: device
addresses, Parallel Poll Responses, IEEE-488 Interface Commands, or Data/Device Dependent
Commands. They are discussed extensively in section B.4.

Control Lines

The control Lines perform a variety of control, request, and coordinating functions which
assure the orderly flow of information on the bus. The IEEE standard refers to any bus
activity as being a "message”. Messages used to control bus functions, as opposed to send-
ing data between devices, are called interface messages. Asserting a control line is said to
send a uniline interface message because a specific effect usually occurs as the result of the
assertion. Table B-1 briefly describes the control lines and lists their name, associated acro-
nyms and functions. Their functions will be elaborated in subsequent sections.
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Table B-1. Control Lines
Acronym Line Name Function

ATN Attention This line can only be asserted/unasserted by the Active Controller. Tt designates
whether the current data on the data lines is data or a command. When this line
is set low({true), it indicates that the information to follow represents commands
and/or addresses, When this line is set high {(false), the active talker is transmit-
ting device-dependent data to all actjye listeners.

This line is also used with EO to conduct a parallel poll.

EOI End or Identify Signals that the last data byte of a multibyte sequence is being transferred. This
line is also used in conjunction with the ATN line to initiate parallel polling.

[FC Interface Clear When this line is asserted (set low), the bus is cleared and ail talkers/listeners
are placed in an idle state, This is a pulse of 200 u or more. This line can only be
asserted by the System Controller.

REN Remote Enable If this line is asscrted, bus devices can be programmed via IEEE bus commands
issued from an aciive talker. This line can only be asserted by the System Control-
ler.

SRQ Service Request This line when asserted Indicates that service is required from the Active Control-
ler. SRQ can be asserted by any bus device which supports the function.

Handshake Lines

There are three Handshake Lines which are used to coordinate data transfers between talk-
ers and listeners on the bus. Table B-2 briefiy describes the Handshake lines. It lists their
names, associated acronyms, and functions.

Table B-2. Handshake Lines

Acronym Line Name Function
DAV Data Valid This signal is used to inform the system that valid data is ready for transmission.
NDAC Not Data Accepted Indicates if all devices accepted the data or not. As each listener receives data, it
will set its NDAC line high. Once all intended listeners have accepted the data,
the NDAC line to the talker will be set high.
NRFD Not Ready For Data Indicates whether or not the listeners are ready to receive data. When each
Uistener is ready, it sets its NRFD line high.




KM-488-DD Programming Guide Appendix B
IEEE-488 Tutorial

Section B.4 describes the use of the handshaking lines. Figures B-3 and B-4 illustrate the
Handshaking Sequence.

151 DATA BYTE OND DATA BYTE
DOt THRUDIOS ] TALKER
DAV SOURGE
NOT
VALID
VALID VALID YALKER
T —_
[ ALL [ ALL
NRFD ACCEPTCR L
READY | READY
LISTENER(S)
I ,_! - LI ACCEPTED
NDAG ACCEPTOR i
- LISTENER(S)
11 n t2 B 4 5 6

Figure B-3. Handshake Timing
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SOURCE ACCEPTOR

BRROR
CONDITION

PUTAHANGR DATA ( D )
ONDIO LINES &

DELAY BOR LINES
TO SETTLE

SET NDAC LOW ’

Figure B-4. Transmission of Data from Talker to Listener

B-8



KM-488-DD Programming Guide Appendix B
IEEE-488 Tutorial

Preliminary: Source checks for listeners and places data byte on data lines.

ty: All acceptors become ready for byte. NRFD goes high with slowest
one.

ty: Source validates data (DAV low)

t;: First acceptor sets NRFD low to indicate it is no longer ready for a
new byte.

t; NDAC goes high with slowest acceptor to indicate all have
accepted the data.

ty: DAV goes high to indicate this data byte is no longer valid.
ty: First acceptor sets NDAC low in preparation for next cycle.
t;: Back to t; again.
te: Back to tyagain.

All devices that are to be "sources” i.e., be talkers and send data on the GPIB must be able to
perform the "source” handshake functions of responding to the NRFD and NDAC lines and
controlling the DIO lines and DAV as described above. In terms of the codes of Appendix
D, they must have SH1 capability. Devices listed as SHO cannot act as sources.

Likewise, all devices which are to be "acceptors”, i.e. be listeners and receive data on the
GPIB must be able to perform the "acceptor" handshake of responding to the DIO lines and
DAYV and controlling NDAC and NRFD as described above. They must have the AH1
capability as defined in Appendix D. Devices listed as AHO cannot act as acceptors.

B.4 BUS FUNCTIONS

The purpose of the IEEE-488 Bus is to provide a mechanism for the orderly flow of informa-
tion between bus devices. To accomplish this, the IEEE-488.1 specification refers to two
types of messages as occurring on the bus. This first is interface messages which manage
the interface itself and the second are device dependent messages which are used to transfer
information between bus devices.
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Interface messages are summarized in Appendix C and can be placed in two groups. The
first group consists of the so-called "Uniline Interface Messages" introduced in B.3 which are
sent by the controller asserting the special control lines. The second group, the so-called
"multiline interface messages”, which are treated separately in section B.5. The Active Con-
troller sends multiline interface messages by asserting the ATN line and placing data on the
DIO lines. The multiline interface messages are broken up into 5 groups: Addressed,
Universal, Listen Address Group, Talk Address Group, and Secondary Address Group.

The second type of message is the device-dependent message and is sent by the Active Talker
by placing data on the DIO lines (the ATN line will not be asserted). Device-Dependent
messages are not discussed in this section.

The major functions performed by these messages are: System Initialization and Control,
Device Addressing, Sending and Receiving Data/device Commands, Requesting Service,
Polling and Triggering. These functions are described within this section.

System Initialization

When a typical IEEE-488 system is initialized, there will be one device which will be the Sys-
tem Controller. The System Controller will usually assert the Interface Clear line (See section
B.3.) for at least 200 psecs. to make sure it has control of the IEEE-488 bus and that no device
is addressed to be an active talker or active listener. The System Controller will then unassert
IFC.

Typically the system controller will assert the Remote Enable line (REN , See Section B.3) so
that bus devices will go to remote when they are addressed to listen. When a device is in
remote it can receive instructions remotely over the GPIB bus which will program its func-
tions and ranges rather than locally from panel controls on the device. The controller might
also issue a Local Lockout message (LLO, see Section B.5) which prevents an operator from
returning a device to local control. In this way, the devices are completely under bus con-
trol.

All Devices can be put back into local by the System Controller unasserting REN or by any
active controller issuing a Go To Local (GTL See section B.5) message to specific devices. In
the latter case, devices will go back to remote the next time they are addressed to listen. The
remote/local capability of a device is specified by the RL code of Appendix D.
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The Active Controller can also issue device clear commands which will return the device(s) to
its initial power-up programming state, for example, its original range and function. In
some cases this means returning to factory-set default values while in others it means
returning to previously saved operator-chosen settings. The functionality of a device is spe-
cified by its DC functionality of Appendix D.

Passing Control

Control can be passed to another controller by addressing a prospective controller to listen
and then issuing a Take Control (TCT, See Section B.5.) message. Care must be taken that
the prospective controller is capable of accepting control because generally no error will be
detected if it is not. Having issued the message the previous controller becomes an inactive
controller and a normal bus device. A system controller can always seize control by assert-
ing [FC.

The function codes of Appendix D which describe controller function start with C. Multiple
numbers are used. CO indicates no controller capability, whereas C1-C5 would indicate
complete capability.

Addressing a Device

Devices are addressed by the Active Controller issuing multiline interface messages from
either the talk address group (TAG) or listen address group (LAG) as described in section
B.5. Normally, up to 15 IEEE bus devices can be configured within one IEEE-488 system. In
order to avoid data conflicts, each device is assigned a unique primary address in the range
0 to 30. Some devices can support more than one address although usually the device will
present only one electrical load to the bus.

Because there can only be one talker at a time, a talker will be unaddressed automatically
when another device is addressed to talk. However, there will be times when the controller
will want to untalk a device without addressing another. It will always be necessary to
unaddress listeners that no longer should be listening because it is possible to have any
number of devices listening at the same time. Within each of the LAG and TAG groups is
either an unlisten or an untalk command. The talk and listen function codes of talkers and
listeners as listed in Appendix D begin with T and L respectively.

Secondary addresses are used to extend the total number of addresses on the bus. (Second-
ary addresses also must fall within the range 0 to 31.) Devices which employ a secondary
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address(es) in addition to their primary address and are said to be extended talkers and/or
extended listeners. The function codes describing these functions are TE and LE and listed
in Appendix D.

Frequently secondary addressing is used to access additional operating modes on a single
device or a specific device within a rack of devices where the rack is assigned the primary
address. In either case, the electrical load to the IEEE-488 bus should only be the equivalent
of 1 device. To access such a device, a command from the LAG or TAG group would be
issued for the primary address and followed immediately by a command from the second-
ary command group as described in Section B.5.

= NOTE: Most IEEE instruments are assigned a device address by setting hard-
ware DIP switches, front panel controls, or by running some type of setup
software.

Sending and Receiving Data/Device Commands

Data/Device Commands is a message which is sent over the bus with ATN unasserted. For
example, a multimeter might send the results of several readings to a printer or display.
Data can be sent by any device on the bus which is a talker.

The Device Commands control what tasks the IEEE-488 instrument performs. For example, a
sequence of these commands might set a meter to a particular measuring range. These com-
mands are device-specific. That is, the command required to set the voltage range of one
manufacturer’s multimeter cannot necessarily be used to set the voltage range on a
multimeter produced by another company. The device(s) which is addressed to listen can
distinguish Device Commands from data because certain character or command sequences
are included.

Newer devices which conform to the IEFE-488.2 and or SCPI (Standard Commands for Pro-
grammable Instruments) specifications may have more standardized command sets. Con-
sult the documentation accompanying the device for its command set. Device Commands can
be issued by any device on the bus which is a talker.
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Message Terminators

A Message Termination scheme is required if messages of unknown length are to be sent in
order for the receiving device to know when the data transmission has ended. One way of
terminating a message is to employ the End or Identify (EOI} line. (See Section B.5) The
device transmitting the data will assert the EOI when it puts the last data byte on the DIO
lines. The receiving device then recognizes that the byte it receives with the EOI will be the
last.

As second termination scheme is for the transmitting device to append one or two charac-
ters (which would normally not appear in the message) to the end of the message. The char-
acters causing a carriage return and line feed are frequently used where the message is a
string of text. If the message consists of values between 0 and 255 then termination
characters cannot be used because they might be mistaken for data (Carriage return = 13,
line feed = 10). In this case, an EOI would have to be used or frequently the number of data
bytes to be sent is known so that the receiver could accept that amount of data.

Usually devices provide some flexibility in the terminators they support. By means of
switches or programming one can choose whether or not termination will be used and if so,
whether termination characters and/or EOI will be used.

TRIGGERING

The Active Controller can issue the addressed multiline message of Group Enable Trigger
(GET) which will cause devices to start executing some function such as to make a measure-
ment. This allows the active controller to synchronize various activities. Whether a device
support trigger functions is defined by its DT capability code of Appendix D. See Section
B.5 for further information on GET.

REQUESTING SERVICE

The service request line (SRQ) introduced in Section B.5 provides a means for bus devices to
request service from the Active Controller. When a device requires service, as for example,
when it has completed a task, the device will assert the SRQ line. All bus devices share the
SRQ line so it will be necessary for the controller to use the polling techniques of the next
section to determine which device is responsible for the SRQ. It is also because a device will
not unassert the SRQ line until it has been serially polled.

The service request capability of the device is defined by the SR code of Appendix D and the
controller must have C4 capability in order to respond to the SRQ.
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Polling

Polling is used on the IEEE-488 bus to ascertain if a device needs service. For example, if it
needs to pass data to the Active Controller. There are two types of polling which are used on
the IEEE-488 interface: serial and parallel. Often, they are used in combination. For exam-
ple, sometimes parallel poll is followed by a serial poll. This enables the Active Controlier to
determine the type of service needed by a device.

Serial Polling

Serial polling permits the Active Controller to find out whether any device(s) needs service.
The Active Controller serial polls one device at a time by first issuing the serial poll enable
(SPE) multiline message of Section B.5. Now when a device is addressed to talk the device
will return a special status byte. If the bit returned on DIO-7 is 1, the device requires ser-
vice. The other bits indicate user-defined status and can indicate why the SRQ was asserted.
The controller can conduct a serial poll even when an SRQ is not generated in order to
determine the status information. If a device has asserted SRQ), it must be polled before it
will release SRQ).

At the end of a serial poll, the controller will issue the serial poll disable (SPD) message of
Section B.5 and the next time the device is addressed to talk, it will return to its normal data.

Devices must have the talker (T) or extend talker (ET) capability as listen in Appendix D in
order to return a status byte.

Parallel Polling

Parallel Polling allows the Active Controller to check the status of up to 8 devices (or groups
of services) at the same time to determine which device(s) may require service. When the
Active Controller asserts both the ATN and EOI lines, devices which support parallel polling
will return a status bit via one of the DIO lines. If the parallel poll indicates a device needs
attention, the Active Controller may have to conduct a serial poll of the device to determine
the reason the device requires service.

There must also be some mechanism to clear the bit the device returns for a parallel poll.

Frequently this bit is tied to the SRQ request. In this case, a device generates a SRQ at the
same time it sets the bit that will be returned by the parallel poll. The Active controller con-
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ducts a parallel poll to rapidly determine the device requiring service and then a serial poll
to gain more information about the cause of the SRQ and to clear the SRQ and the bit that
will be returned by parallel polling.

Depending on the device the DIO line assignment will be allocated by the controller or by
switches or jumpers on the device. If the device can be assigned a line by the controller, the
controller will do so by issuing a parallel poll configure (PPC) interface message followed
by a parallel poll enable (PPE) interface message.

A relative few number of devices support parallel poll. Their capability including the man-
ner of DIO assignment is specified by the PP code Appendix D. Only certain controller C
codes support parallel poll.

B.5 BUS INTERFACE COMMANDS.

Bus commands are issued by the Active Controller. There are five types of bus commands:

Universal

Listen Address Group (LAG)
Talk Address Group (TAG)
Addressed Commands
Secondary Commands

* & & 2

These are described within this section. Also refer to Appendix C for an ASCII table con-
taining a complete interface message summary.

Universal Commands

Devices on the bus respond to these commands whether they have been addressed or not.
However, the commands may affect different devices in different manners. Note too that all
commands are not necessarily supported by all devices. The interface capability codes of
Appendix D are used to specify the functionality of a device. In order to issue one of these
commands, the Active Controller must go through the following sequence:

. Assert the ATN line.
. Place the desired command byte on the data bus.

Descriptions of the Universal Commands are shown in Table B-3.
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Table B-3. Universal Commands

Acronym Command Name Description

DCL Device Clear This command re-initializes the device. This is device-dependent.

LLO Local Lockout This command disables the device’s front panel LOCAL button.

SPE Serial Poll Enable This command enables serial poll mode. When addressed to talk, the device will

return a single status byte,

SPD Serial Poll This command disables serial polling. Upon being addressed, a device will
Disable return to its normal state and begin outputting device-dependent data.

FPU Parallel Poll Unconfi- | This command resets all parallel poll devices to the idle state (They will not
gure respond to a parallel poll.),

Talk Address Group (TAG)

The Talk Address Group (TAG) message defines the specified device to be an active talker.
Only one device can be an active talker at a time. The message contains the primary address
(0 to 30) of the device which is to talk. This address consists of a primary address in the
range 0 to 30. (Address 31 can be used to UNTALK all devices.) This may be accompanied
by a secondary address in the range 0 to 31.

Generally, when an Active Controller issues a TAG command, it:

. Asserts the ATN line.

. Untalks all devices.

. Sends a TAG.

. Unasserts the ATN line.

. The talker then sends its data.

Listen Address Group (LAG)

The Listen Address Group (LAG) command defines the specified device(s) to be an Active
Listener. A command from this group contains the bus address of the device to be listened.
This address consists of a primary address in the range 0 to 30. This may be accompanied
by a secondary address in the range 0 to 31. Note that sending a primary address of 31 will
unlisten all devices. Generally, when an Active Controller issues a LAG command, it:
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. Asserts the ATN line.

. Unlistens all devices.

. Sends a LAG with the address(es) of the device(s) to listen.
. Unasserts the ATN line.

. Sends data.

Addressed Commands

These commands are issued by the Active Controller and affect only those devices which
have been properly addressed. Not all devices support these commands.

In order to issue an Addressed Command, the Active Controller must go through the following
sequence:

. Assert the ATN line.
. Address the device(s) to listen.
. Place the command byte on the data bus.

The addressed commands are shown in Table B-4.
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Table B-4. Primary Addressed Commands
Acronym Command Name Description

GET Group Execute Trigger | This command allows you to trigger a group of devices concurrently.

SDC Selected Device Clear | This initializes the addressed device to its reset state. This is device-dependent.

GTL Go to Local This command allows the device to be programmed locally, i.e.. through the
switches on the front panel. Once the device is addressed to listen again, it will
exit the local mode.

PPC Parallel Poll Configure | When combined with the use of the secondary commands PPE and PPD, this
command enables/disables the addressed device to be remotely parallel polled
by the controller.

TCT Take Control This allows the agtive controller to pass control to another controller on the
system. The second controller then becomes the active controller.

Secondary Commands

Secondary commands are sent immediately following a PPC (Parallel Poll Configure), TAG
(Talk Address Group), or LAG (Listen Address Group). Secondary commands following a
member of the TAG or LAG cause the device identified by the primary and secondary
address to be an active talker or listener. The sequence would be:

Assert the ATN line.

Place a member of the TAG or LAG group containing the primary address on the

data bus.

Place a secondary command containing the secondary address on the data bus.

Unassert the ATN line,

Secondary commands following PPC are divided into the Parallel Poll Enable group and the
Parallel Poll Disable group. Recall that PPC requires devices to be addressed as listeners.
The sequence in this case will be:

Assert the ATN line.

Address the appropriate device(s) to listen (including a secondary address if

required).
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. Place PPC on the data lines.

. Place a command from the PPC group (to enable) or from the PPD group (to dis-
able) on the data lines.

. Unassert the ATN line.

Any member of the PPD group will disable the addressed device(s) from responding to a
parallel poll. To enable a device(s) to respond to a parallel poll, the 3 lowest bits of the PPE
command form a code of 0 to 7 which tells the device to control the data line 1 to 8 whena
parallel poll is conducted. Setting the 4th lowest bit of the PPE command tells the device to
assert its assigned line when service is required while setting the 4th lowest bit low will
cause the device to assert its line when service is not required.

B.6 REFERENCE DOCUMENTS.

If you require more detailed information than this tutorial provides, refer to the following
documents:

. ANSI/IEEE 488.1-1987, IEEE Standard Digital Interface for Programmable
Instrumentation

e ANSI/IEEE 488.2-1987, Codes, Formats, Protocols and Common Commands for
Use with IEEE 488.1-1987

The above two documents are available from:
IEEE Service Center
445 Hoes Lane

Piscataway, N.J. 08855
(800)678-IEEE
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*  Standard Commands for Programmable Instruments Manual

This document is available from:
SCPI Consortium
8380 Hercules Drive, Suite P3
La Mesa, California 92042
(619)697-5955
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Appendix D
Device Capability Codes

DEVICE CAPABILITY CODES
AH Function Allowable Subsets
Idaentification Descripiion Other Function Subsets
Required

AHO No capability None

AH1 complete _ None

SH Function Altowable Subsets

Identification Description Other Function Subsets

Required

SHo
SH1

No capabilit
Comcg?ete cgpabil'rty

None
T1-T8,TE1-TES, or C5-C28

T Function Allowable Subsets

ldentification Description Other Function Subseis
Reguired
Basic Serial Talk Unaddress
Talker Poll Only if MLA
Mode

TO N N N N None
T Y Y Y N SH1 and AH1
T2 Y Y N N SH1 and AH1
T3 Y N Y N SH1 and AH1
T4 Y N N N SH1 and AH1
T8 A Y Y Y SH1 and L1-L4 or LE1-LE4
T6 Y Y N Y SH1 and L1-L4 or LE1-LE4
T7 Y N Y Y SH1 and L1-L4 or LE1-LE4
T8 A N N Y SH1 and L1-L4 or LE1-LE4
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Identification Description Other Funclion Subsets
Required
Basic Serial Talk Unaddress
Talker Poll Only if MSA
Mode A{(LPas)
TEO N N N N Néne
TE1 Y Y Y N SH1 and AH1
TE2 Y Y N N SH1 and AH1
TE3 Y N Y N SH1 and AH1
TE4 Y N N N SH1 and AH1
TE5 Y Y Y Y SH1 and L1-L4 or LE1-LE4
TES Y Y N Y SH1 and L1-L4 or LE1-LE4
TE7 Y N Y Y SH1 and L1-L4 or LE1-LE4
TES Y N N Y SH1 and L1-L4 or LE1-LE4
RL Function Allowable Subsets
Identification Description Other Funcfion Subsets
Required
RLo No ca?ab'llity None
RL1 Complete capability L1-L4, or LE1-LE4
RL2 No Local Lackout L1-L4, or LEI-LE4

PP Function Allowable Subsets

Identification Description Other Function Subsets
Required

PPO No capability None

PP1 Remole capability L1-L4, or LE1-LE4

PP2 Local Configuration None

DC Function Allowabla Subsets

[dentification Description Other Function Subsets
Required

DCO
DC1
DC2

No cafability
Complete capabilily
Omit Selective Device Clear

Nene
Li-L4, or LE1-LE4
AH1
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Device Capability Codes

DT Function Allowable Subsels

Identification Description Other Function Subsets
Required

OT0 No capability None

DT Comg ate ciabil'nz L1-L4, or LE1-LE4

L Function Allowable Subsets

Identification Description Other Function Subsets Required
Basic Listen Unaddress
Listener Only Mode if MTA

Lo N N N None

L1 Y Y N AH1

L2 Y N N AH1

L3 Y Y Y AH1 and T1-T8 or TE1-TES

L4 Y N Y AH1 and T1-T8 or TE1-TES

L Function (wirh Address Extension) Allowable Subsels

Iderdilication Description Other Function Subsets Required
Basic Listen Unaddress
Listener Cnly Mode it MSA »
(Teas)*
LEO N N N None
LE1 Y Y N AH1
LE2 Y N N AH1
LE3 Y Y Y AH1 and T1-T8 or TE1-TES
LE4 Y N Y

AH and T1-T8 or TE1-TEB

Fﬁeplaced by MTA when used togather with the T function

SR Function Allowable Subsets

Identification Description Cther Funclion Subsets
Required
SRo No capability None
SRi1 Complete Capability 'TI'E ,T2,75,78,TE1,TE2, TES,or
6
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C Function Allowable Subsets

identification *  Capabilities Notes
System SendIFCor  Send REN Respond to Send |.F, Receive Pass Control  Pass Control  Parallel Poll Take Control
Controller TCT SRQ Messages Control 10 Seff Synchronously

co N N N N N N N N N N

Ci Y 1

G2 Y 16

C3 Y 1

¢4 Y 1

C5 Y Y Y ¥ Y Y 23

Ce Y Y Y Y Y N 23

c7 A Y Y Y N Y 23

c8 Y Y Y Y N N 23

Ca Y Y Y N Y Y 23

[254) Y Y Y N Y N 23

c1 Y Y Y N N Y 23

ci2 Y Y Y N N N 23

13 Y Y N N Y Y 2

Ci4 Y Y N N Y N 2

Ci5 Y Y N N N ¥ 2

c16 Y Y N N N N 2

C17 Y N Y Y Y Y 234

c18 Y N Y Y Y N 234

C18 Y N Y Y N Y 234

o) Y N A Y N N 234

C21 Y N Y N Y Y 234

c22 Y N Y N Y N 234

c23 Y N Y N N Y 234

C24 Y N Y N N N 234

C25 Y N N N Y Y 25

C2% Y N N N Y N 25

car Y N N N N Y 25

C28 Y N N N N N 2.5

* Typical notation 1o describe a controller consists of the letter C followed Dy one or more of the numbers indicating the subsets selected. For example: G1,2,3.4.8.

NOTES:

1 One or more of subsets C1 through C4 may be chosen in any combination with any one of C5 through C28.

2 Only one subset may be chosen from C5 through G28.

3 The CTRS state must be included in devices which are 1o be operated in multicontrolier systems.

4 These subsets are not allowed unless C2 is included.

5. These subsets are intended 1o be used in devices and systems where no conirol passage is possible.

6. When a system controlier asserss IFC during the time another physical device is operating as controller-in-charge, the system controller shoutd refrain from active assertion of fhe source handshake and

ATN until the rmoval of the IFC message to preclude multiple controlier sontention.
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PRINTER AND SERIAL PORT RE-DIRECTION

The KMLPT and KMCOM utilities automatically redirect communications destined for
printer or serial ports to specified IEEE-488 bus devices. This is useful in that it allows
application programs which are unaware of the IEEE-488 bus to control bus devices as if
they were printer (KMLPT) and serial (KMCOM) devices.

Before you use these programs, you must understand the difference between logical and
physical printer port devices. A physical device is the actual port which is installed in the
computer. For example, you might have two parallel printer ports and one serial communi-
cations port installed in your computer. These are the physical devices. Physical devices are
depicted by using the port name. For example, the first printer port identified by the
computer is referred to as LPT1, the second LPT2, etc.

A logical device is a device which is currently configured to receive the data to be printed.
Logical devices are represented using a colon, for example LPT1:. (This would indicate the
device which is currently configured to receive the data to be printed.)

The computer maintains two tables, each of which has four entries. These tables are used to
assign a physical device to a logical device. For example, if two printer ports and one serial
port were installed, these tables would initially appear as:

Printer Assignments Serial Port Assignments
LPT1: LPT1 COM1: COM1
LPT2: LPT2 COM2: None
LPT3: None COM3: None
LPT4: None COM4: None

PARALLEL PORT RE-DIRECTION.

Parallel Port re-direction is accomplished by using the KMLPT utility. This is a unidirec-
tional re-director which intercepts a character from the DOS BIOS and writes it to the GPIB
via an LPT: port. This accomplished by assigning the logical LPT: port to a GPIB device
address.

The next sections describe how to load /unload the KMLPT re-director from the DOS com-
mand line. If you need help loading KMLPT, from the DOS command line, type:
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KMLPT /HELP

The KMLPT utility is invoked as follows:

1.

2.

Change to the directory where your KM-488-DD software is located.
At the DOS prompt, type:

KMLPT nl /A&Hioaddr /Baddr /t

Where:

nl ... n4areup to 4 optional device parameters. Each is of the format
IEEEppss or LPTn where:

IEEEppss identifies the IEEE-488 device. ppss is the address of the IEEE-488
device. pp is the address of the IEEE-488 device. This is a primary address,
with a secondary address (ss) if needed. For example, you might specify the
device IEEE2022.

LPTn identifies a physical printer port where n is the printer port number, i.e.
LPT1.

/A&Hioaddr is a requried parameter which follows the nl parameter. It specifies
the I/O Base Address (in hex) of the KM-488-DD.

/Baddr is an optional parameter which follows the n1 parameter. It specifies the
IEEE-488 Bus address (0 to 30 decimal) of the IEEE-488 interface board and must be
included if the IEEE-488 interface board is not located at the default address of 0 deci-
mal.

/t is an optional parameter which specifies the timeout period. This can be any

value between 1 to 30 seconds. The default value is 1 second. The timeout period
should be set long enough to allow for the slowest plotter function.
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Noles

. If KMLPT is executed with no arguments, then it just displays the current
logical printer port assignments.

. If one or more arguments are provided, then the first logical printer port
(LPT1:) is re-directed to the physical device by the first argument, the next
logical port (LPT2:) is re-directed to the next specified physical, and so on.

. If less than four devices are specified, then the remaining logical printers are
re-directed to any unused physical parallel printer ports.

Examples

These examples assume that your PC has two functioning LPT ports.

KMLPT IEEEO05 /A&H2ElL Configures LPT1: for output to IEEE device
05 on an interface card located at 2E1 (hex).

KMLPT LPT1 IEEEOS Resulting Printer Port Tabl
/A&H2EL LPT1: LPT1

LPT2: IEEED5

LPT3: LPT2

LPT4; None
KMLPT IEEE(OS5 IEEE1201 wm
/A&H2E1 LPT1: IEEEQS

LPPT2: IEEE1201

LPT3: LPT1

LPT4: LPT2

Resulting GPIB Bus Activity
When the KMLPT changes from one GPIB bus address to another, the GPIB activity will be
as follows: REN is asserted followed by the ATN line, then the following bus "commands"”

are sent UNT, UNL, MTA, LA. ATN is unasserted and the data is sent.

If the GPIB bus address used by the KMLPT re-direct driver remains the same, the data is
simply sent over the bus.
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UNLOADING KMLPT FROM DOS.

To unload the KMLPT utility from the DOS command line:
1.  Change to the directory where your KM-488-DD software is located.

2. Atthe DOS prompt, type:

KMLPT /U
Notes
. If the driver is already resident and re-direction is requested, the printer

assignments are altered and reported.

. Both of the KMCOM and KMLPT drivers may be loaded at the same time
and name the same IEEE addresses. The drivers must be unloaded in reverse
order of loading,.

. If any other TSR is loaded after the re-director, it will not be possible to

unload the re-director until subsequent drivers are unloaded.

. The IFC message is sent when the driver loads.

SERIAL PORT RE-DIRECTION.

Serial Port re-direction is accomplished in the same manner as Parallel Port re-direction.
The only difference is that you use the KMCOM utility. This is a bi-directional redirector
which intercepts a character request from DOS BIOS and reads/writes the data from/to the
GPIB. If data is read from the GPIB, the driver will execute synchronous inputs. This
insures that data will not be lost if a different GPIB bus address from the previous one is

used. Note, however, that some devices may "flush” their output buffer when they are "un-
addressed".

The next sections describe how to load and unload the KMCOM re-director from the DOS
command line. If you need help loading KMCOM, from the DOS command line, type:

KMCOM /HELP
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LOADING OR CHANGING KMCOM FROM DOS.

Printer and Serlal Port Re-Direction

To load the KMCOM utility from the DOS command line:

1.

2.

Change to the directory where your KM-488-DD software is located.
At the DOS prompt, type:

KMCOM nl /Icaddr /Baddr /t

Where:
2 NOTE: Parameters must appear in all UPPER CASE or all lower case.
1 ix
nl ... n4designates a GPIB or COM port device. Up to a total of 4 devices may
be specified.

GPIB bus devices are denoted as IEEEpps s, where:
IEEEppss identifies the IEEE-488 device. pp is the address of the IEEE-488
device. This is a primary address, with a secondary address (88)if needed. For
example, you might specify the device IEEE2022.

COM port devices are denoted as COMn, where:
COMn identifies a physical printer port where n is the printer port number
{1,2,3,0or 4), i.e. COM1.

/A&Hioaddr is a required parameter which follows the nl parameter. It specifies
the I/O Base Address (in hex) of the KM-488-DD.

/Baddr is an optional parameter which specifies the IEEE-488 Bus address (0 to 30
decimal) of the KM-488-DD. It must be included if the IEEE-488 interface board is not
located at the default address of 00 decimal.

/'t is an optional parameter which specifies the timeout period. This can be any

value between 1 to 30 seconds. The default value is 1 second. The timeout period
should be set long enough to allow for the slowest plotter function.
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Notes

. If KMCOM is executed with no arguments, then it just displays the current logical
printer port assignments.

. If one or more arguments are provided, then the first logical COM port (COM1:) is
re-directed to the physical device by the first argument, the next logical port
(COM2:) is re-directed to the next specified physical, etc.

¢ If less than four devices are specified, then the remaining logical COM ports are re-
directed to any unused physical COM ports.

. For the serial or parallel port to be re-directed effectively, the application program
should be configured to send its output to a disk file rather than directly to the
printer or plotter. If, for example, a file such as coml . dat is specified, the pro-
gram will act as if it were writing the data to a genuine file. However, the output
will really be sent to the IEEE bus device to which COM1 was re-directed. The
program may even issue a warning message that the specified file exists and will be
overwritten. If it does, instruct it to delete or overwrite the file.

<3 NOTE: When using COM port re-direction, it may be necessary to use the DOS
MODE command to set the serial printer’s parameters (baud rate, etc.). If the
re-direction takes place before the printer is initialized, the MODE command
should be invoked on the logical device (i.e., COM2:) to which the physical
device has been re-assigned.

" NOTE: The DOS BIOS system always monitors the communications lines com-
ing from the serial printer; therefore, the DSR, CD, RTS, etc. signals must be
correctly terminated in order to communicate with the RS-232C printer.
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These examples assume that your PC has two functioning COM ports.

KMCOM IEEEO5 /A&E2El

KMCOM COM1 IEEEQS
/A&H2EL

KMCOM IEEEO5 IEEE1201
/A&H2E1

Resulting GPIB Bus Actlivity

Configures COM1: for output to IEEE device
05 on an interface card located at 2E1 (hex).

COMI: COM1
COM2: IEEEOQ5
COM3: COM2
COM4: None

R ing Printer Port Tabl
COM1: IEEEQ05
COM2: IEEE1201
COM3: COM1
COM4: COM2

When the KMCOM changes from one GPIB bus address to another, the GPIB activity will

occur as follows:

On a Write

REN is asserted followed by the ATN line, then the following bus "commands" are sent
UNT, UNL, MTA, LA. ATN is unasserted and the data is sent.

Ona Read

REN is asserted followed by the ATN line, then the following bus "commands" are sent
UNT, UNL, MLA, TA. ATN is unasserted and the data is received.

If the GPIB bus address used by the KMCOM re-direct driver remains the same, the data is

simply sent or received over the bus.
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UNLOADING KMCOM FROM DOS.

To unload the KMCOM utility from the DOS command line:

1. Change to the directory where your KM-488-DD software is located.
2. Atthe DOS prompt, type:

KMCOM /U

Notes

. If the driver is already resident and re-direction is requested, the COM port
assignments are altered and reported.

. Both of the KMCOM and KMLPT drivers may be loaded at the same time
and name the same IEEE addresses. The drivers must be unloaded in reverse
order of loading.

. If any other TSR is loaded after the re-director, it will not be possible to
unload the re-director until subsequent drivers are unloaded.

. The IFC message is sent when the driver loads.

APPLICATION NOTES

You may encounter several problems which attempting to send plotter files to your
GPIB plotter. For example, Direct Qutput to I/O ports can be a problem because
many applications will use their own I/O driver routines rather than the DOS BIOS
routines that the redirector intercepts. These routines will directly route the data to a
hardware 1/Q card. This is particularly true with COM ports or input devices which
are installed on COM ports.

Another problem which may occur is that communications are successfully estab-
lished with the requested port; however a plotter error occurs. This is usually caused
by the fact that the application thinks that it is talking to an R5-232C plotter and has
interspersed software handshaking commands, with the plotter graphics commands,
that the GPIB plotter does not understand. To avoid this problem, determine if your
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application will allow you to turn off this hardware handshaking. If you can, strip
out the R$-232 handshaking commands and send a pure plot file to a port (i.e., use
indirect output).

If you are Indirectly Qutputting your plot files, try to name your file something
which includes an I/O port name (e.g., COM3.X). However, this may result in the
program searching the DOS device driver list and finding a matching device name. If
this happens, the application may refuse to create a file with the same name as a
device. If all else fails, create a plot file, exit the application, and send the plot file to
the re-directed device.

EXAMPLE PROGRAM.

An example program in BASICA, COMTEST.BAS, is provide on the KM-488-DD Disks.
This example program illustrates how to use the KMCOM re-director feature.

A plot file, HPEXAMPL.PLT, is also provided on the KM-488-DD Disks. This file can be
printed to an HP plotter using the KMLPT Re-Direct Driver.



Appendix E KM-488-DD Programming Guide
Printer and Serial Port Re-Direction

(This page intentionally left blank.)

E-10



KM-488-DD Programming Guide Appendix F
The CONFIG DAT File

THE CONFIG.DAT FILE

The CONFIG.DAT file is generated by the SETUP or CONFIG programs. It must be "piped”
into the KM-488-DD driver file when the driver is loaded. (This process is explained further
in Chapter 2.) To pipe in the file, at the DOS prompt, type:

KM < CONFIG.DAT

The CONFIG.DAT file is of the following format;

COMMENT

COMMENT

COMMENT AERERAERAE AR A A AR A AR AR ARERRTRAT RN A AR RAAR NIRRT R hdkkkdkhdkkdkhdkhdihiikk
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT ANERAEEEARARRR A AR AR RN RERN TR TR RN EANARAR A AA Ak a bk kkhhkn
COMMENT

COMMENT

COMMENT This file accomplishes the following commands :

COMMENT

COMMENT CONFIG /COUNT 1

COMMENT CONFIG /CARD 1 /R&H2El /SC /BOO /I /F8 /D3

COMMENT CONFIG /E CR LF /E §13 810 /T CR LF EOI /T $13 $10 EOI

COMMENT TIMEQOUT 15.0

COMMENT

COMMENT For clarity, the commands have been broken down into individual
COMMENT parameters and explained separately.

COMMENT

COMMENT

CONFIG.DAT : Optional KM-488-DD Driver Configuration File
PURPOSE : To Configure The KM-488-DD Driver When It Is Loaded
OPTIONS : See The Conflquration Optlons Discussed Below

TO USE -- Type :

KM < CONFIG.DAT (Enter)

* % % % % % % ¥ ¥ F * * *
* % % % % % ¥ ¥ * * X X ¥

At The DOS Prompt
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CONFIG /COUNT 1

COMMENT

COMMENT

COMMENT **AhkkikAhddhdrrhkh ke hh kv R dd ke ke ke Rk hrkkAk ke khk kb khkdndik
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT *A* ek hkkRa kAR A ARERNC AR NANERRRARE NI RRANCARERAERARARRARERKNR N KAk ko kor
COMMENT

COMMENT

"/COUNT n" : Configure The Number Of KM-488-DD Boards Installed
PURPOSE : Tells The KM Driver How Many Boards Are Installed
OPTIONS : Possible Values For n Are 1, 2, 3 or 4

DEFAULT : If Not Specified, KM.EXE Assumes 1 Card Is Installed

SPECIAL : If Specified, It Must Be The First Line In CONFIG.DAT

 * X % ¥ ¥ % F F X *
¥ % % % % % % % * X *

CONFIG /CARD 1

COMMENT

COMMENT

COMMENT AR EER TR R RN AN R TR RN L AN RN RN R ARk A N AR AR NAT AR AN DR Rhhd
COMMENT * *
COMMENT * "/CARD n" : Specify Card To Which Hardware Paramaters Are Appliad*
COMMENT *
COMMENT
COMMENT
COMMENT
COMMENT

* PURPOSE : Salect Which Card To Configure

*
*
*

COMMENT * DEFAULT : No Default -- Must Be Speaified For :

n
*
*
*
*

OPTIONS : Possible Values For n Are 1 - 4 For n Installed Cards

COMMERT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT *rakdkh kA AW rhk kA AR AR AR A ARk RN A AR RN ARk R Ak Ak kk kAR

COMMENT

"/B", u/scn’ n,Fn’ H/Iu & "/D"

SPECIAL : Must Appear Az First Parameter On A Line

* % & % ¥ X % % ¥ ¥ *

CONFIG /CARD 1 /A &H2EL

COMMENT

COMMENT Fkhhkhdhhddkdhdhddhhdhhhah s Ak AR AR KRRk A Ak hk kAR kA AR AR A AN
COMMENT * *
COMMENT * "/A &Honnn" : Specify Base Address For KM-488-DD Interface Card *
COMMENT * *
COMMENT * PURPOSE : Select Base Address Of KM-488-DD Card In PC I/O Space *
COMMENRT * *
COMMENT * OPTIONS : &H2El, &H22El, &H42E1l, &H62E) *
COMMENT * *
COMMENT * DEFAULT : Unless Specified, KM.EXE Assumes Each Card Is At GH2El *
COMMENT * *
COMMENT * SPECIAL : The “&4H" Means Number Is Hexidecimal And Must Ba Used *
COMMENT * *

COMMENT *hdhahhkarkakhhhhhkh ket kA kA ARk R ARk kR R r Rk k kAR kA AR R AR AR R kb kk ok ok
COMMENT
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COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENRT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

The CONFIG.DAT File

CONFIG /CARD 1 /sSC

HRAERERNRAEERERRRNRNRRER RN RENERNRERERERRERRR A AR A RN AR Nk ke kb xhdkdk
*

* “/SC" or "/SCO" : Speolfy Controller Status Of KM-4868-DD Card
*
PURPOSE : Configure KM-488-DD As System Contreller Cr Peripheral

OPTIONS : "/SC" = System Controller "/SC0" = Peripheral

SPECIAL : none

S % % ¥ % % % ¥ F * ¥*

*
*
*
*
* DEFAULT : "/SC" Or System Controller
*
*
*

EREAIAAERERR AR AR TR RAR RN AR AR Rk Rk kAR k XA R hkkhdhx

CONFIG /CARD 1 /BOO
AR AR A AT RR AN AN AN AR R RN AR AN A AR NN AR AR A AR AR AN Rk kA AR AR
"/Bnn" : Specify GPIH Address nn Of KM-488-DD Interface Card
PURFOSE : Conflgure Driver To Address KM-488-DD Card At Addr. nn
QPTIONS : nn Is A Degimal Number From 00 To 31

DEFAULT : GPIB Address 00

SPECIAL : Leading Zero Is Required On Addresses Less Than 10

* ¥ ¥ * % * % ¥ ¥ % »
* % ¥ F % % % % ¥ ¥ ¥

AR RERN TR A AR AN RN ERNERNTE AR TR TR AR AR AR ARk kA Ak k kA hddkdd

CONFIG /CARD 1 /I
R AN AR AR RN AN AR R R AR N AN RN AT EARAREANE RN I RARAAR AR AR A&
“/I" or "/ID" : Light Pen Emulation

PURPOSE : Enable/Disable Light Pen Emulation In KM-488-DD Driver
OPTIONS : "/I" = Enable Light Pen "/I0" = Disable Light Pen
DEFAULT : Light Pen Enmulation Off

SPECIAL : Emulation Must Be Enabled For KARM And ARM Commands

* * % * * ¥ #* * ¥ X ¥
* ¥ % * * X ¥ * ¥ N ¥

HREER TR I ERER AR AR R TR TR RN ERAAR AR RA R AR A bk hhh ko hdhdkkh
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CONFIG /CARD 1 /F8
COMMENT
COMMENT *Wdhkd AR dd Ak ki r AR A AR R ARk AR R R AR Ak R R A Ak h AR A sk sk e ok

COMMENT » *
COMMENT * "/Fn" : Clock Frequency *
COMMENT * *
COMMENT * PURPOSE : Match 7210 Timing To Input Clock Frequency *
COMMENT * *
COMMENT * OPTIONS : n Is A Decimal Number From 1-8 Signifying MegaHertz *
COMMENT * *
COMMENT * DEFAULT : "/F8" Or 8 Megahertz *
COMMENT * *
COMMENT * SPECIAL : When Using On Board KM-483-DD Crystal, Specify "/F8" *
COMMENT * *

COMMENT krdhkdhddhhhhk ko hd ke kA kb A A Ak kR AR NN AR RAFRERNE RN AARKNRAN R AN,
COMMENT
CONFIG /CARD 1 /D1

COMMENT

COMMENT #xhkdhkdhdhkddhhhhhkrhhkhdh Ak kb r kA kAN AR AR A TR AT AR NENARRRRNRER
COMMENT * *
COMMENT * "/Dn" : DMA Level *
COMMENT * ®
COMMENT * PURPOSE : Specify The DMA Level Used By The KM-488-DD Card *
COMMENT * *
COMMENT * OPTIONS : "/Dl" = Laval 1, "/D3" = Laval 3, "/D" = No DMA Used *
COMMENT * *
COMMENT * DEFAULT : DMA Level 1 *
COMMENT * *
COMMENT * SPECIAL : DMA Levels Are Not Shareable Betwean Cards *
COMMENT * *

COMMENT *Hxkh kA h Ak A Ak AN AWk AN A AR AT AN AR E R AR NI NERRNANNRRR NN ANRRRAR AR RN R *

COMMENT

COMMENT

COMMENT The Following CONFIG Statemaents Each Set The EOL Sequence To
COMMENT Carriage Return (0D Hex) / Line Feed (0OA Hex)

COMMENT

COMMENT

CONFIG /E CR LF
COMMENT
COMMENT
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COMMENT
CONMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
CCMMENT
COMMENT
COMMENT
COMMENT
COMMENT

COMMENT
COMMENT

The CONFIG.DAT File

CONFIG /E $13 §£10

L L L Y L P e T L e T L
"/E aoll eol2" : Configure Dsvice End Of Line (EOL) Terminators

PURPOSE : Spacify Character(s) That Signify EOL To KM-488-DD

OPTIONS :
"/B" = No EOL Deatectlon Ocours In KM-488-DD Driver
"/E aoll" = Character eo0ll S8ignifies Hnd Of Line

"/E ecll eocl2" = Characters ecll and eol2 together mean ECL
where eoll and eocl2 are one of the following :

$nnn : ASCII Character nnn (0 <= nnn <= 255)

'X : Printable ASCYI Charaoter X
CR : Carriage Return (13 Decimal)
LF : Line Feed {10 Dacimal)

SPECIAL : Using "/EI" Instead Of "/E" Sets Input EQOL's Only
Using "/EO" Instead Of "/E" Sets Output EOL's Only

* % % % % % % ¥ 3k F ¥ N F ¥ ¥ ¥ ¥ ¥ F F ¥
* & % F % ¥ ¥ ¥ % * ¥ % % F % % F F * X *

khkkkkkhkkhkhkhkkhhkhhkhkhhkhhkhkhrAhkrA AT AR AR AR AkrA A A AR IAR A AR AR A A bk hdhhkdhih

The Following CONFIG Statements Each Set The Terminator Sequence To
Carriage Return (0D Hex) / Line Feed (OA Hex) w/EOI Asserted

CONFIG /T CR LF EOY

CONFIG /T $13 $10 EOI
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COMMENT

COMMENT

COMMENT AR REN AR RRANAREATAERRNERNRERRA A AR AAR AN AN RARRENARAARRRARAE RN AR AR AR
COMMENT * *
COMMENT * "/T trml trm2" : Configure Device Bus Terminators *
COMMENT * *
COMMENT * PURPOSE : Specify Terminators To Send (OUTPUT) / Detect (ENTER) *
COMMENT * *
COMMENT * OPTIORS *
COMMENT * *
COMMENT # njoe = Send/Detect No Terminators *
COMMENT * "/T trml® = Sand/Detect trml *
CONMENT * "/T trml trm2" = Send/Detect trml & trm2 *
COMMENT * w/T BOI" = Send/Detect Last Data Byte w/ECI Assarted *
COMMENT * "/T trml" = Send/Detect trml with EOI Rsserted *
COMMENT * "/T trml trm2 EOI" = Send/Detect trml & trm2 w/EOI Assarted *
COMMENT * *
COMMENT * where trml and trm2 are one of the following : *
COMMENT * *
COMMENT * Snnn : ASCII Character nnn {0 <= nnn <= 255) *
COMMENT * 'X : Printable ASCII Character X *
COMMENT * CR : Carriage Return (13 Decimal) *
COMMENT *  L¥F : Line Faeed {10 Decimal) *
COMMENT * *
COMMENT * SPECIAL : Using "/TI" Instead Of "/T" Sets Input trm’s Only *
COMMENT * Using “/TO" Instead Of "/T" Sets Output trm’s Only *
COMMENT * *
COMMENT *ARA*hRAAARRNERRRRERAXNRA KR NRRAIRAAKRAERRE NG R AR I AR AR kI ok kh Ak kdhk
COMMENT

COMMENT

COMMENT Set The Timecut To Fifteen Seconds

COMMENT

COMMENT

TIMEOUT 15.0

COMMENT

COMMENT HRARERARNRE AR TARAARTNRRAAANAAR AR ARk drdk b i ik ordrdkd bk dedrdkdedk Ak khk ik
COMMENT * *
COMMENT * "TIMEOUT nnnnn.n" : Set The Device Timaocut Value *
COMMENT * *
COMMERT * PURPOSE : Specify How Long To Wait For A Device Resaponse *
COMMENT * *
COMMENT * OPTIONS : nnnnn.n Is A Number Between 0.1 And 65535.9 *
COMMENT * *
COMMENT * SPECIAL : "TIMEOUT 0" Turns Timeout Checking Off. *
COMMENT * Timeout Values Leas Than 0.1 Are Rounded Up Teo .1 *
COMMENT * *
COMMENT 9 v e e o ke ke e o e e R e e T T R e i e e e A i o o i e I W T e e 3 o ok e e o e ok e ol o ok o ke ok Aok
COMMENT

COMMENT

COMMENT Create Twc Named Devices -- One, An Oscllloscope At GPIB Address 01
COMMENT And Tha Other A DMM At Primary Address 02 And Secondary Address 14
COMMENT
COMMENT

CONFIG /N SCOPE 01 /N DMM 0214
COMMENT
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COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

The CONFIG.DAT File

TR AR TN R A RN AR AR AAERR AR AN ARARAARAAAAAR AR R AR d ek A dde ke kokk

"CONFIG /N devname addr" : Create A Symbolic Or "Named" Device
PURPOSE : Provide A Symbolic Alias For A GPIB Device

OPTICNS : devname is a name consisting of up to eight characters.
The first character must not be a digit.

addr = the device's GPIB address in the form xxyy
whara @

%X 1s in the range 00 - 30
¥y 1s in the range 00 - 31 and is optional

* OF * ¥ ¥ ¥ F ¥ X % X ¥ A+ * X *

SPECIAL : Named Devices Are Assigned The Current Default

Terminators As They Exist When CONFIG /N Is Encountered*
*

* % % * F X N X F F F X F X F X X ¥

AR AR AR A AT AR AN AR A AN RA R AARAAANAAERAARERAERARRNARRNRNRRNRAAAR AR AR AR,
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Error Messages

INDEX OF ERROR MESSAGES

02

03

04

05

06

07

08

09

10

TIME OUT - NOT ADDRESSED TO
LISTEN

AUTOINITIALIZE MODE NOT ALLOWED

NOT USED

TIME OUT ERROR ON DATA READ

NOT USED

INVALID CHANNEL FOR DMA

TIME OUT ON DMA TRANSFER

TIME OUT - NOT ADDRESSED TO TALK

TIME OUT OR BUS ERROR ON WRITE

SEQUENCE - NO DATA AVAILABLE

DESCRIPTION

No error has occurred.

The KM-488-DD, acting as a
Peripheral, did not receive data
within the TIME OUT period.

DMA with AUTOINITIALIZE is
not allowed if the buffer crosses
a 64 KBYTE page boundary.

Expected bus data was not
received within the TIME QUT
period.

DMA transfer requested but the
KM-488-DID was not configured
for DMA.

Expected bus transfer did not
occur during TIME OUT period.

The KM-488-DD, acting as a
Peripheral, could not output data
within the TIME OUT period.

Error occurred transferring a
data byte to a bus device.

Application program requested
data from the KM-488-DD; but
no data was available.
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DESCRIPTION
SEQUENCE - DATA HAS NOT BEEN Application program attempted
READ to write data or commands to the
KM-488-DD without reading
back a response to the previous
command.
12 SYSTEM ERROR - ON PEN INTS Internal System Error. Report to
ALREADY ON Factory. See Section 12.2,
13 SYSTEM ERROR - INVALID ON PEN Internal System Error. Report to
INIT Factory.See Section 12.2.
14 SYSTEM ERROR - LIKELY MEMORY Internal System Error. Report to
CORRUPTION Factory. See Section 12.2.
15 SYSTEM ERROR - ON PEN INTS Internal System Error. Report to
ALREADY OFF Factory. See Section 12.2.
16 BOARD DOES NOT RESPOND AT SPECI- |The KM-488-DD can’t communi-
FIED ADDRESS cate with the IEEE interface
board. Make sure that the board
address configuration and that
the software installation parame-
ters are correct.

17 TIME OUT ON COMMAND (MTA) My Talk Address could not be
sent within the TIME OUT
period.

18 TIME OUT ON COMMAND (MLA) My Listen Address could not be
sent within the TIME OUT
period.

19 TIME OUT ON COMMAND (LAG) Listen Address could not be sent
within the TIME OUT period.

20 TIME OUT ON COMMAND (TAG) Talk Address could not be sent
within the TIME OUT period.
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21

22

23

26

27

28

29

30

31

TIME OUT ON COMMAND (UNL)

TIME OUT ON COMMAND (UNT)

ONLY AVAILABLE TO SYSTEM CON-
TROLLER

RESPONSE MUST BE 0 THROUGH 15
NOT A PERIPHERAL
S¥YSTEM ERROR - TIME INTS ALREADY

ON

SYSTEM ERROR - INVALID TIMER
INIT

SYSTEM ERROR - TIMER INTS
ALREADY QFF

ADDRESS REQUIRED

TIME OUT VALUE MUST BE FROM 0 TO
65535

MUST BE ADDRESSED TO TALK

ERROR NO. | ERROR TEXT

Appendix G
Error Messages

DESCRIPTION

nlisten could not be sent within
the TIME OUT period.

Untalk could not be sent within
the TIME OUT period.

The KM-488-DD must be a Sys-
tem Controller to execute this
command.

The response parameter has a
range of 0 to 15.

The KM-488-DD must be a
peripheral.

Internal system error. Report to
factory. See Section 12.2.

Internal system error. Report to
factory. See Section 12.2.

Internal system error. Report to
factory. See Section 12.2.

Command/Call requires an
address.

The TIME OUT period must be
within the specified range.

The KM-488-DD must first be
addressed to talk (via MTA).
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ERROR NO.

DESCRIPTION

ERROR TEXT

32 VALUE MUST BE BETWEEN 0 AND 255 |Data bytes must be 8-bit integers.

33 INVALID BASE ADDRESS I/O Port Base Addresses must be
hexadecimal values which end in
0,1, or8.

34 INVALID BUS ADDRESS GPIB Bus Addresses must be in
the range O to 30.

Il 35 BAD DMA CHAN NO. OR DMA NOT DMA requested, but an invalid
ENABLED DMA channel is assigned.

36 NOT AVAILABLE TO A PERIPHERAL A command which cannot be
used in the Peripheral mode has
been sent.

37 INVALID PRIMARY ADDRESS GPIB primary bus addresses

must be in the range of 0 to 30.

38 INVALID SECONDARY ADDRESS GPIB secondary bus addresses
must be in the range of 0 to 31.

39 INVALID - TRANSFER OF ZERO BYTES |A count of zero bytes is not
valid.

40 NOT ADDRESSED TO LISTEN The KM-488-DD has not been

addressed to listen properly.

41 COMMAND SYNTAX ERROR The command syntax given is
incorrect.
42 UNABLE TO CHANGE MODE AFTER The KM-488-DD can only be con-
BOOTUP figured as a System Controller or

non-System Controller at initial
start-up. This must be done dur-
ing the installation process.




KM-488-DD Programming Gulde

47

48

49

50

51

52

53

ERROR TEXT

TIME OUT WAITING FOR ATTENTION

VALUE MUST BE BETWEEN 1 AND 8

TIME OUT - CCNTROL NOT ACCEPTED

UNABLE TO ADDRESS SELF TO TALK
OR LISTEN

TIMEOUT ON COMMAND

SPECIFIED BOARD HAS KOT RBEEN
INITIALIZED

SEQUENCE REQUIRES ACTIVE CON-
TROLLER

DATA SEQUENCE ERROR

G-5
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When in the peripheral mode,
the KM-488-DD did not sense
that ATN was unasserted within
the given timeout period.

The KM-488-DD clock source fre-
quency must be between 1 and 8.

No device took control of the
GPIB bus after a PASS CON-
TROL.

A TALK or LISTEN subcom-
mand is a SEND command speci-
fied the controller’s own address.
Use MTA or MLA instead.

A Time out error occurred dur-
ing a SEND CMD.

Check Base Address settings.

KM-488-DD needs to be an
Active Controller.

Application program attempted
to write data or commands to the
KM-488-DD without reading
back a response to the previous
command.
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CALL

Summary of Callls

SUMMARY

ROUTINE?

DESCRIPTION

kabort{board_nt, err_code)

karm(board_nr, err_code, arm_code)
kbuf(board_nr, err_code, dir)

kbufd(beard_nr, err_code, becount}

kclear(board_nr, err_code, mygads)

keonfig(board_nr, err_code, sym_name, stringlen)
kdisarm(board_nr, err_code, arm_code)

kdiagoff()

kdiagon{filename)

kdma (board_nr, err_code, dma_mode)

kenter(board_nr, err_code, data_ptr, count, mede, mygads, term_list)
kerror{board_nr, err_code, ¢_sw)

kfill(board_nr, err_code, fill_sw)

khello(board_nr, err_code, id_response)

klocal(board_nr, err_code, mygads)

klol{board_nr, err_code)

koutput(board_nr, err_code, data_ptr, count, mode, mygads,
term_ptr)

kpasctl{board_nr, err_code, mygads)

kppell{board_nr, err_code, pprin)

kppc(board_nr, err_code, mygads, ppc_cfg)
kppd(board_nr, err_code, mygada)
kppu(board_nr, err_code)
kquikstat(board_nr, err_code, qstat)

kremote(board_nr, err_code, mygads)

Forces the KM-488-DD to take control of the GPIB

bus.
Enables a lighipen interrupt condition({s).
Defines direction of access within memory buffers.

Reads the number of bytes last transferred by
buffered ENTER or OUTPUT command.

Clears designated device(s).

Resets KM-488-DD default parameters.
Disables a lightpen interrupt condition(s).
Disables kdiagon.

Writes diagnostic information to a disk file
Define DMA transfer mode.

Read data from a bus device.
Enable/Disable error message display.
Defines response if no data is available.
Reads KM-488-DD identification string,

Allows designated device(s) to be locally pro-
grammed.

Disables the local button on a GPIB device.

Transmits data to the designated device(s).

Assign another device as the Active Controller.

Read the Paraliel Poll response from all bus
devices.

Structure the Parallel Poll response.

Disables Parallal Polling for designated device(s),
Disables Paralle! Polling for all devices.

Returns the KM-488-DI's status word.

Puts device(s) into remoie state and optionally
addresses them to listen.

tThere are other routines available which can only be called from BASICA or QuickBASIC
programs. See Chapters 7 and 8 for more information.
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ROUTINE

DESCRIPTION

krequest{board_nr, err_code, ap)
kreset{board_nr, err_code)
kresume(board_nr, err_code)

ksend(board_nr, err_code, sendstr, stringlen)

kspoll(board_nr, err_code, spr, mygads)

kstatus(board_nr, err_code, stat}

kstoptboard_nr, err_code)
kterm{board_nr, err_code, trm_list)
kto(board_nr, err_code, tval)
ktrigger(board_nr, err_code, mygads)
kwaitc(board_nr, err_code)

Defines own Serial Poll Reponse.
Resets KM-488-DD to its default parameters.
Unasserts ATN. Allows Peripheral to Peripheral

transfers,

Sends low-level bus commands and data.

Reads response(s) to serial poll.
Returns KM-488-DDD status string,.

Stops DMA transfers.

Sets the GPIB bus terminators.
Sets timeout elapse.

Triggers device(s).

Waits for the current DMA continue transfer to
complete.
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Summary of File 1O Commands

FILE I/0 COMMAND SUMMARY

COMMAND

DESCRIPTION

ABORT

ARM interrupt
BUFFER direction
BUFFERED

CLEAR addr

CONFIG options

DISARM interrupt

DMA mode autoinitialize

ENTER addr; [#count term1 term2 EQI EOI]
ENTER adir ; #count BUFFER buf_addr DMA CONTINLIE term EQI
EOL dir term

ERROR x

FILL x

HELLO

LOCAL addr

LOCAL LOCKOUT
OUTPUT addr #count;data
OUTPUT addr #count BUFFER buf-addr [DMA [CONTINUE)] EOI

PASS CONTROL addr
FPOLL

PPOLL CONFIG addr;response
PPOLL DISABLE addr

PPOLL UNCONFIG

REMOTE addr

REQUEST ; response

RESET

RESUME

SEND; subcommand

Forces the KM-488-DD to take control of the GPIB
bus.

Enables a lightpen interrupt condition(s).
Defines direction of access within memory buffers.

Reads the number of bytes last transferred by
buffered ENTER or QUTPUT command.

Clears designated device(s).

Resets the KM-488-DD to its defaults,
Disables a lightpen interrupt condition(s).
Define DMA transfer mode.

Read data from a bus device.

Reads data from a bus device into a buffer.
Sets the language EOL terminators.
Enable/Disable error message display.
Defines response if no data is available.
Reads KM-488-DD identification string,

Allows designated device(s) to be locally pro-
grammed.

Disables the local button on a GPIB device.
Transmits data to the designated device(s).

Transmits contents of a memory buffer to the des-
ignated device(s).

Assign another device as the Active Controller,

Read the Parallel Poll response from all bus
devices,

Structure the Parallel Poll response string,
Disables Parallal Polling for designated device(s).
Disables Parallel Polling for all devices.

Puts device(s) into remote state and optionally
addresses them to listen.

Defines own Serial Poll Reponse.

Resets KM-488-DD to its default parametors.

Unasserts ATN, Allows Peripheral to Peripheral
transfers.

Sends low-level bus commands.
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COMMAND DESCRIFTION
SPOLL addr Reads response(s) to serial poll.
STATUS Returns KM-488-DD status string.
STOP Stops DMA transfers.
TERM; dir term1 term2 EOI Sets the GPIB bus terminators.
TIME QUT n.nn Sets timeout elapse.
TRIGGER addr Triggers device(s).
WAIT Waits for the current DMA continue transfer to
complete.
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GPIB SYSTEM CONFIGURATION WORKSHEET
KM-488-DDs

—

GPIB Primary]| Lightpen Mode CPU Clock
Address Interrupt
Enabled?
Disabled X Controller | 8
1
2| II
3 ]
TERMINATOR DEFAULTS
Terminator GPIB
18T 2ND EOI
DEFAULTS CR LF ON

(Input and Output)
Input

“ Output -
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DEVICES
Device Name || GPiB Primary || GPIB Second-
Address ary Address

GPIB Input Termlnator GPIB Output Terminator

1ST 2ND EOI
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