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USER SAFETY

This operation manual and this instrument use the following safety
symbols. Note the meaning of each of the symbols to ensure safe use of

this instrument. (Using symbols depend on instrument. Therefor all of
symbols may not be used.)

Indicates the presence of 1000V or higher.
Never attempt to touch this part.

Indicates the possibility of personnel injury &
or death. Never fail to follow the operating ?
procedure.
Do not proceed beyond a WARNING sign
until the noted conditions are fully ¢
understood and met

S
Indicates the existence of damage to this §:
instrument or connected equipment. Always ¢!
follow the operating procedure. A
Do not proceed beyond a CAUTION sign &
until the indicted conditions are fully £
understood and met.

—INOTE

TR

Describes technical terms used in this
manual

instrument, refer the relevant section of the -f
Opera’non Manual "




USE PRECAUTIONS

AC input voltage

Always use AC input voltage within a specified voltage range.

N
4 Power cable

Use the input power cord provided for the instrument.
-

nput fuse

Use input fuse suitable for the instrument.

nstrument covers

Never remove an instrument cover, as many instrument

components are dangerous to touch.
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The Kikusui DME1507 Digital Multimeter is a high-performance 5-/2
digit instrument designed for general purpose bench or systems
applications. Features of the DME1507 include :

Six measure function: DC voltage, AC voltage, DC current, AC
current, resistance, dBm measurement for DC
and AC voltage

True RMS AC voltage and current measurement

1V, 1mQ, InA resolution

Manual or autoranging

2-wire or 4-wire resistance measurement

Data logger, max/min reading storage

Relative mode

GPIB option
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1.1 Check at Unpacking

The instrument should be checked upon receipt for damage that might
have oceurred during transportation. Also check that all accessories have

peen provided.
Should the instrument be damaged or any accessory missing, notify your
2

Kikusui agent.

Accsessories Q'ty Check

Operation manual

AC power cable
Test lead (KTL-107) 1

CAUTION

. When the product needs to be transported, always use the
dedicated packing materials (those used for delivery). If
additional packing materials are required, contact your
Kikusui agent.

. Disconnect the power cord and other cables for packing.

1 2 Installation Conditions

Do not install this instrument in the following locations

EAreas exposed to inflammable materials

‘J'o prevent explosions or fires, do not use the instrument in any areas

exposed 0 inflammable materials such as alcohol or thinner.



B High-temperature areas or areas exposed to direct sunlight

Do not place the instrument near heating element, or heater, or in areas
exposed to rapid temperature changes.

Operating temperature range: 0-50C

B Humid areas

Do not place the instrument in any humid areas such as near a water
heater, humidifier, or water tap.

Operating humidity range: 10-80% RH

Areas exposed to corrosive gases

Do not use the instrument in any areas exposed to corrosive gases or sulfuric mist.

Dusty areas

Do not place the instrument in a dusty area.

Biocked ventilation air flow

Install the instrument in a location that allows sufficient space at the sides and

rear of the instrument for adequate air circulation.

Unstable place

Install the instrument in a place where is free from tilt or vibration.

B Areas exposed to magnetic or electric fields

Do not use the instrument in any areas exposed to strong magnetic or electric
fields.

1.3 Checking AC Input Power

The AC input power requirement is indicated on the rear panel of this instrument.
Check that AC line voltage is in the range.
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2.1 Precautions and Preparation for Use

2.1.1 Safety and Input Overload Protection

WARNING

- Applying the voltage exceeding the maximum allowable
input as shown in Table 2-1 to the instrument, electrical
shock and/or instrument damage may result. Do not use
the instrument exceeding the maximum allowable input.

Table 2-1  Maximum Allowable Input

Measurement
Mode _

DC voltage 1000Vdc or ac peak (less than 10 seconds per minute

on the 200mV and 2V ranges; 300Vrms continuous)

- {AC voltage 750Vrms, 1000Vpeak (less than 10 seconds per

minute on the 200mV and 2V ranges; 300Vrms

continuous) or 1000kVHz/input signal frequency,

whichever is smaller.

DCcurrent/  |2A, 250V fuse protected.

AC current

Resistance 450Vdc or ac peak 10 seconds per minute. 200Vrms

continuous.

Maximum Input Overload

2.1.2 Safety and Connections to Common (LO) Input Terminal

WARNING

- Exceeding the voltage (common mode voliage) beiween
common input terminal and earth ground is 500Vdc or ac
peak, electrical shock and/or instrument damage may
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result. Do not use the instrument exceeding the common
mode voltage is 500Vdc or ac peak.

2.1.3 Precautions for Measuring Current

WARNING

- Instrument damage and operator injury may result if the
fuse blows while current is being measured in a circuit
which exhibits an open circuit voltage greater than 600V.
Do not measure current in a circuit which exhibits an open
circuit voltage greater than 600V.

2.1.4 Warm Up

The DME1507 requires one hour's warm up to achieve specification
accuracy.

2.1.5 Overrange Indication

An input is overrange if it exceeds the full scale of the selected range.
DME1507 indicates an input is overrange by lighting the [OVER]
pattern on LCD display.

2.1.6 Error Messages

If the DME1507 detects an operator error, it displays an error message on
LCD display. Error codes are explained in Table 2-1

Table 2-2 Error Codes

Error Code Meaning
Err 0 CPU internal RAM error
Errl NVRAM error or not calibration
Err2 Data RAM error
Error facmC] & [Q] pressed simultaneity
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2.2 Power-ON Operation

@ Check that the [POWER] switch is [OFF] .

@ Check that the supply voltage is in the range which is indicated on
the rear panel.

@ Connect the provided power cable to the AC input connector on the
rear panel.

@ Connect the power cable to the power line.

CAUTION

- Do not supply voitage except for the indication on the rear panel.
The instrument is damaged and/or the internal fuse is blown.

® Tumthe [POWER] switch [ON] .

2.3 Basic Operation

This section describes basic operation of each measurement mode.

WARNING

- Improper operation procedure causes electrical shock and/
or instrument damage. Be sure to follow the operation
procedure as follows.

2.3.1 DC Voltage Measurements

@ Selectthe V] function on.

@ Select the [AC/DC) switchto [DC] position.

@ Set the range switch to the desired range. (If you have no idea about
the value of input signal being measured, we suggest you always start
at the maximum input range.) For automatic range selection, set the

[AUTO] button to [ON] .

@ Connect the test lead to the [LO] and [HI] (INPUT 2 WIRE)
terminals of the DME1507.

® Connect the test lead to the measuring points and read the displayed value.



2.3.2 AC Voltage Measurements

@ Select the [V] function on.

@ Select the [AC/DC] switch to [AC] position.

@ Set the range switch to the desired range. (If you have no idea about
the value of input signal being measured, we suggest you always start
at the maximum input range.) For automatic range selection, set the

[AUTO] buttonto [ON] .

@ Connect the test lead to the [LO] and [HI] (INPUT 2 WIRE)
terminals of the DME1507.

(® Connect the test lead to the measuring points and read the displayed value.

C 1 NOTE ¢ ]

- The DME1507 measures the true RMS value of AC
voltages and currents. In physical terms, the RMS (root-
mean-square) value of a waveform is the equivalent dc
value that causes the same amount of heat to be dissipated
in a resistor. Since the RMS value is the DC equivalent of
the original waveform, it provides a reliable basis for
comparing dissimilar waveforms.

- If the DME1507 input terminals are shorted while the AC
function is selected, the DME1507 displays a nonzero
reading ({typically 100 digits or less). Such readings are due
to random noise combined with the inherent nonlinear
response of computing-type RMS converters to very small
signals. The zero-input error is quickly reduced when the
input is increased. The RMS converter error and the
internally generated are noise both unrelated with the input
signal. Therefore, when a signal is applied, the resulting
reading is not the simple addition of the signal and the zero-
input error, but the square root of the sum of their squares.
This reduces the effect of the error.

Also refer to Appendix in this manual "Insignificant of
Inherent Meter Offset" (page 1-40).




2.3.3 DC Current, AC Current Measurements

@ Selectthe [A] function on.

@ Set the range switch to the desired range. (If you have no idea about
the value of input signal being measured, we suggest you always start
at the maximum input range.)

® If measuring DC Current, select the [AC/DC] switch to [DC]
position. If measuring AC Current, select the [AC/DC] switch to

[AC] position.

@ Connect the test lead to the [LO] and [2A MAX] terminals of the
DME1507.

(® Connect the test lead to the measuring points and read the displayed value.

2.3.4 Resistance Measurement

@ Selectthe [Q] function on.

@ Selectthe [AC/DC] switchto [DC] position.

® Set the range switch to the desired range. For automatic range
selection, set the [AUTO] buttonto [ON] .

@ Connect the test lead to the [LO] and [HI] (INPUT 2 WIRE)
terminals of the DME1507. If 4-wire measurements are to be made,
connect an additional set of leads to the [LO] and [} SENSE]
terminals.

(® Connect the test lead to the measuring points and read the displayed value.

[ 1 NOTE | ]

- The circuit to be tested must be in power-off status during
the resistance measurement. Any voliage drop across the
circuit to be tested will cause mistaken reading of
resistance measurement.

2.3.5 dBm Measurements

@ Selectthe [V] function on.
@ 1f measuring DC Voltage, select the [AC/DC) switch to [DC]
position. If measuring AC Voltage, select the [AC/DC] switch to
[AC] position.



(@ Set the range switch to the desired range. (If you have no idea about

the value of input signal being measured, we suggest you always start

at the maximum input range.) For automatic range selection, set the
[AUTO] buttonto [ON] .

Press the [dBm] button.

Connect the test lead to the [LO] and [HI] (INPUT 2 WIRE)

terminals of the DME1507.

(& Connect the test lead to the measuring points and read the displayed value.

© ®

; 1 NOTE ]

- The standard reference impedance of the DME1507 is 600
Q. dBm is defined as the power value that TmV is
consumed with 600Q. Thus with a 600Q reference
impedance the DME1507 will read 0dBm whenever
0.7748V is applied.

0dBm = 1mW = (0.7746V)’ / 600Q

2.3.6 Relative Mode

The relative mode allows you to store a reading as a relative reference
value. When the [REL] button is pressed, the DME1507 stores the
present reading and display subsequent measurements as the difference
between the measured value and the stored reading. The [REL]
annunciator is lit whenever an relative mode is in use.

The REL feature may be used in all functions. Since the display
represents a numeric difference, it always has a sign, even in the
resistance and AC functions. The REL mode can be canceled by pressing
the [REL] bution again.

If you change functions while an offset is stored, the [REL] annunciator
disappears and the offset temporarily disappears. However, when you retumn
to the original function, the offset is restored (and the [REL] annunciator
reappears) unless a new offset was established in another function.

Applications of the relative mode include correcting for test lead
resistance in 2-wire resistance measurements, nulling offset currents or

voltages, measuring voltage deviations, and matching resistors.



2.3.7 100 Point Data Logger Operation

The data logger can store up to 100 readings and store the minimum and

maximum readings recorded during the period that the data logger is

active. The procedure for operating the data logger is as follows :

® Connect the desired measurement configuration to the DME1507

@ Press and hold the [STO/CLR] button. The following reading rates
will scroll on the display:

Table 2-3 Reading Rates

STO 0 [every] Store data at every reading.

STO 1[I sec] Store one reading per second.
STO 2 [10sec] [Store one reading per ten second.
STO 3 {1 min] Store one reading per minute.
STO 4 [10 min] | Store one reading per ten minute.

STO 5 [1 hour] |Store one reading per hour.

STO 6 {trigger] | Store one reading every time [STO/CLR] is pressed.

® Release the [STO/CLR] button when the desired reading rate is
displayed.

@ To recall the data, press and hold in the [RCL] button. The display
scrolls through the data points and HIGH/LOW. Release the [RCL]
button at the desired data point and note the reading on the display.
The data pointer can be increased by steps of one by momentarily
holding in the [RCL] button.

2.3.8 Diode Test

The DME1507 can be used for testing semiconductor junctions, the
procedure as follows:

@ Selectthe [Q] function.

@ Select the [AC/DC] switchto [DC] position.

® Press the [200k] and [20M Q) button (diode symbols) in
simultaneously.

@ Connect the test lead to the [LO] and [HI] (INPUT 2 WIRE)
terminals of the DME1507.

(® Connect the test lead to the measuring points and read the displayed value.



The GPIB interface option turns the DME1507 into a full programmable
instrument for use with the IEEE Standard 488 interface bus (GPIB bus).
With the GPIB interface, the DME1507 can become part of an automated
instrumentation system. The DME1507 can be under interactive control
from a remote bus controller; or it can be set to the talk-only mode, connected
to a data logger or printer, and dedicated to a single task.

This manual assumes you know the basics of the GPIB interface bus. For
more information about the GPIB, refer to:

IEEE Std 488-1978
ANSI Std MCI.1

3.1 Interface Capabilities

By installing the option, the DME1507 implements the following GPIB
{General Purpose Interface Bus) interface functions, which are defined by
IEEE standard 488:

Table 3-1 Interface Capabilities

SH1 Source Handshake
AH1 Acceptor Handshake
TS Talker

TEO No Extended Talker
L4 Listener

LEO No Extended Listener
SR1 Service Request
RLO No Remote Local
PPO No Parallel Poll
DC1 Device Clear

DTl Device Trigger

El Open Collector

Cco No Controller




3.2 GPIB Bus Restrictions

The following restrictions apply to all GPIB systems:

I. A maximum of 15 devices can be connected in a single GPIB bus
system.

2. The maximum length of GPIB cable used in one GPIB system is the
lesser of either 20 meters or 2 meters times the number of devices in
the system.

3.3 GPIB Address Selection

The five address switches are located on the rear panel of the option
installed instrument. The GPIR address is set in binary, with Al the least
significant bit and A5 the most significant bit. Figure 3-1 shows the
factory-set address of "4" (binary 00100). Any address from 00 to 30
decimal (00000 to 11110 binary) is a valid GPIB address. The DME1507
will operate on whatever valid address is set on the address switches.

Figure 3-1 GPIB Address Switches

The GPIB address switches are read only upon power up. If the address is
changed, the DME1507 must be turned off and then powered up again
before the new address can be used.



3.4 Initial Conditions

The DME1507 initializes at power on programmed with the values listed
in Table 3-2.

Table 3-2. Default Values (Status Upon Power Up or After DCL or

SDC)
Mode Value Status
Data Logger BO Disabled
dBm DO Off
Function — Reflects front panel selection.
Range — Reflects front panel selection.
EOI KO Send EOI
SRQ MO Disabled
Trigger TO Continuous on Talk.
Terminator |W (CRLF) |CR LF
Data Format YO Send prefix.
Relative Z0 Off

3.5 Bus Commands and Messages

The Bus commands and messages understood by the DME1507 can be
separated into the three main classes described in the IEEE standard 488:
Universal, Uniline, Addressed.

3.5.1 Universal Commands

My Listen Address ( MLA )
The MLA command addresses the DME1507 to listen.

My Talk Address ( MTA )
The MTA command addresses the DME1507 to talk.
Unlisten ( UNL)

The UNL command unaddresses all current listeners.

Untalk (UNT)
The UNT command unaddresses the current talker.



Device Clear { DCL )
The DCL command may be used to clear the DME1507, setting it to a
known state. Note that all devices on the bus equipped to respond to a
DCL will do so simultaneous. When the DME1507 receives a DCL
command, it will return to the default conditions listed in Table 3-2.

Serial Poll Enable ( SPE )
The SPE command establishes the serial poli mode for the DME1507.
When addressed to talk, it will return a single eight-bit of status.

Serial Poll Disable ( SPD )
The SPD command terminates the serial poll mode for the DME1507,
returning it to the normal talker state where the DME1507 outputs
device-dependent data rather than status information.

3.5.2 Uni-Line Messages

Attention ( ATN )
The DME1507 monitors ATN at all times. When true, ATN places the
interface in the "Command Mode" where the DME1507 accepis (
handshakes) data on the Data lines and interpret it as Commands or
Addresses. When false, ATN places the interface in the "Data Mode"
where the active talker sources device-dependent Data to all active
listeners.

Interface Clear ( IFC)
The IFC line is used only the System Control halt to halt current
operations (communications) on the bus (i.e. unaddress all talkers and
listeners and disable Serial Poll). The Uni-line Message clears only the
interface (not the DME1507) by placing it in a known quiescent state.

Remote Enable (REN )
The REN line is used only by the System Controller to enable the
DMEI1507 to be subsequently placed in the remote programming
mode. When true, the DME1507 capable of remote operation are
placed in remote when addressed to lisien. When false, the DME1507
return to local operation.



3.5.3 Addressed Commands

Group Execute Trigger ( GET)
This command causes the DME1507 which has the GET capability
and is currently addressed to listen to initiate a pre-programmed
action. Refer to Trigger commands - T2, T3 (Table 3-3).

Selected Device Clear ( SDC)
The SDC command performs the same function as the DCIL. command
except that only the addressed device responds. This command is
useful for clearing only a selected instrument instead of all
instruments at once. The DME1507 returns to the default conditions
listed in Table 3-2 when responding to a SDC command.

Go To Local (GTL.)
This command causes the DME1507 currently addressed to listen to
return and to local control ( exit the Remote State ).

3.6 Device-Dependent Command Set

Device-dependent commands are the heart of DME1507 remote control.
They tell the DME1507 how and when to make measurements, when to
put data on the bus, when to make service requests, etc. The set of device-
dependent commands is listed in Table 3-3. The commands may be
eniered using either upper- or lower-case letters.

Device-dependent commands are device-dependent messages. For the
DME!507 to receive them, they must be sent the GPIB bus when the
DME1507 is in the remote and has been addressed as a listener.

The following paragraphs describe device-dependent commands in
alphabetical order.



Table 3-3 Device-Dependent Command Set

Mode Command Description
Data Logger BO Do not send stored reading. (default)
Bi Send stored readings.
Digital Calibration|C+n.nnnnnE=£nn n represents calibration value.
dBm DO dBm off (default)
D1 dBm on
EOI Ko EOI enabled. (default)
K1 EOI disabled.
SRQ Mode Mnn SRQ on error and/or data conditions.
Execute N Execute other device-dependent commands. *1
Range Volts Ohms
RO AUTO AUTO
R1 200m 2000
R2 2 2k
R3 20 20k
R4 200 200k
RS 750V AC/1000VDC 20MQ
Store SO Store calibration value.
Trigger TO Continuous on talk.
T1 One-shot on talk.
T2 Continuous on GET.
T3 One-shot on GET.
T4 Continuous on N.
T5 One-shot on N.
Status Word Uo Ouiput status word.
Terminator W {ASCII) ASCII character *2
W (LF) CR LF (default)
W (CR) LF CR
W (DEL) None
Prefix YO Enable output prefix.
Yi Disable output prefix.
Relative 70 REF off
Zi REF on

*1: The execute character is the last byte in the command string.
Refer to "3.6.7 Execute (N or n)" for detail.
*2: Example "W (ASCID)": means "WS"
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3.6.1 Bn (Data Logger Buffer)

Readings that have been stored in the Data Logger Buffer may be retrieved
and sent over the GPIB bus. The data in the data logger buffer is not
discarded when it is retrieved. The data remains in the buffer until
changed. The buffer is controlled by the B command as follows:

BO = Do not send stored readings and return the DME1507 to the
normal operation mode.
B1 = Send stored readings.
The readings are sent in the following format:

001, NDCV =+ 1.23456E+3
Data Pointer Data Format ( refer to Figure 3-2)

Where Data Pointer data means:

101 = Maximum reading stored ( n= HI in the Data Logger Buffer )
102 = Minimum reading stored (n= LO in the Data Logger Buffer )
001 = First reading stored (=01)

100 = 100th reading stored ( n=100)
000 = Not a buffered ( stored ) reading.
Refer to note 2.

This is the actual order in which the readings are sent.

- - NOTE = p—

1. A maximum of 102 readings ( comprising Min/ Max ) can be
stored by the DME1507.

2. After the Iast logged reading is sent, displayed readings are
sent until the BO command is given. These readings
represent the signal level applied to the DME1507 input.

3. The display does not reflect logged data while being
recalled over the bus.
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EExample - Fill the buffer (Data Logger) with readings.

@ Press the [STO/CLR] button and hold it in until the desired store
rate is displayed.

@ Release the [STO/CLR] button to select the store rate and start the
data logger.

(® When the buffer is full, press the [STO/CLR] button to stop the data
logger. The buffer is full when the [RCL] annunciator is blinking on
the display.

Enter the following sample program into the HP-9000 GPIB controller or

IBM PC/AT ( or compatible ) + HP 82300C and assign address #4

Program Comments

10 CLEAR 7 !Clear port

20 CLEAR 704 IClear instrument to default
functions

30 OUTPUT 704;"BIN" !Send stored reading
40 FOR I = 1 TO 102 !{Total 102 data.

50 ENTER 704;R$ 1Get data from DME1507
60 PRINT RS !Display the data

70 NEXT I

80 END

After entering the program press the HP-9000 RUN key to start the
program. After the RUN key is pressed the readings that were stored are
display on the HP-9000 CRT.

3.6.2 dBm (D or d)

1-22

The dBm function is the only function that can be programmed over the
GPIB bus. The DME1507 must be manually set to DC voltage function or
AC voltage function before dBm can be enabled. The dBm function is
controlled by sending one of the following commands over the bus :

D0 = dBm off

Dl =dBmon

Example -Using front panel controls place the DME1507 in the DC
voltage function and enter the following program:

10 REMOTE 704

20 OUTPUT 704:"DIN"



3.6.3 EOI (K or k)

The EOI line on the bus is usually set low by a device during the last byte
of its data transfer sequence. In this way, the last byte is properly identified
allowing variable length data words to be transmitted. The DME1507
normally sends EOI during the last byte of it's date string or status word.
The EOI response of the instrument may be sent with one of the following
commands:

KO = Send EOI during last byte
K1 = Sent no EOI

3.6.4 4 Range (R orr)

The volts and resistance range are programmable over the bus. The current
range are not programmable. The DME1507 must be manually set to the
volts (AC or DC) or resistance before the range command can be effective.
The range commands can be found in Table 3-3.

3.6.5 Triggering (T or 1)

Triggering provide a stimulus to begin a reading conversion within the
instrument. Triggering may be done in two basic ways:

In continuous mode, a signal trigger command is used to start a continuous
series of readings

In one-shot trigger mode, s separate trigger stimulus is required to start
each conversion.

The DME1507 has six trigger commands can be found in Table 3-3.

Upon power-up or after a DCL or SDC command, the TO mode is enabled.
In the TO and T1 modes, triggering is done by addressing the DME1507 to
talk. In the T2 and T3 modes, a GET command provides the trigger
stimulus. In the T4 and T5 modes, The execute (N) character triggers the
instrument.
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3.6.6 Prefix (Y ory)

The Prefix commands enable or disable prefix which the DME1507 can
append to all numeric data. The prefix data format shown as following :

512

PREFIX MANTISSA EXPONENT
{ 1 ]

I - I |
NACA=x1. 23456 E = 1
L1

DCV = DC volts
ACV = AC volts
DCA = DC current
ACA = AC current
OHM = resistance
DCM= DC dBm
ACD = AC dBm

N = normal value
O = overflow
Z = zero (relative on)

Figure 3-2 Prefix Data Format

3.6.7 Execute (N or n)

The execute command is implemented by sending a ASCH "N" or "n"
over the bus. It's purpose to tell the DMEI 3507 to execute the other device-
dependent command. Generally the "N* or "n" character is the last byte in
the command string.
Example: OUTPUT 704;"B IN"
Execute character

Also the execute (N) character controls instrument operation in the T4 and
TS trigger.

[ 1 NOTE ¢ ]

- Command string sent without an execute character will not
be executed at the time. They will be stored in the
command buiffer. The next time an execute character is
received, the stored commands are executed assuming all
commands in the previous string will valid.
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3.7 Service Request

The SRQ mask is a two-digit integer that specifies which conditions will
generate a service request. The SRQ mask is entered using the Mnn
command and can be read with the U0 command. The conditions
corresponding to each SRQ mask value are listed under M as follow:

00 = SRQ disable (default)

01 = SRQ on overflow

08 = SRQ on data available

16 = SRQ on busy for not ready to accept a new command.

32 = SRQ on (IDDCO) Illegal Device-Dependent Command Option is
received.
or (IDDC) Hllegal Device-Dependent Command Is received.
or the device is not in remote when a command is received.

The SRQ mask can enable any combination of serial poll register. If any

mask-enable bit in the serial poll register comes is set true, the SRQ bit
(bit7) is set true, generating a service request.

xample - Enter the following program the HP-8000 PC

Program Comments

10 REMOTE 704

20 OUTPUT 704; "M4ON" tfor SRQ on IDDCO or on
data available.

30 OUTPUT 704;"K2N" {program illegal command
operation.

40 S=SPOLL(704) Iperform serial poll

50 DISP "B7B6B5B4B3B2B1BO" !

60 FOR I = 7 TO 1 STEP -1

70 DISP BIT(S,I) tdisplay bit status into
suitable location

80 NEXT I

90 DISP

100 END
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3.8 Talk-Only Mode

1-26

The talk-only mode lets you take advantage of the remote capability of the
DME1507 without using an instrument controller. To put the DME1507 in
the talk-only mode:

@ Tum the DME1507 [POWER] switch [OFF] .

@ Set the rear panel [TALK ONLY] bit switch to [1] (the down
position).

@ Connect the DME1507 via the GPIB bus to your printer, data logger,
or other device.

@ Configure the other device as a listener only.

® Tum the DME1507 [POWER] switch [ON] .

® Configure the DME1507 with the front panel controls.

The default talk only mode rate is three reading per second. However, a
different talk rate can be selected by performing the following procedure
@ Press and hold the [STO/CLR] bution. The following talk rate scroll

on the display:

Rate Meaning

r=0 Every reading

r= one reading per second

r=2 one reading per 10 second

r=3 one reading per one minute

r=4 one reading per 10 minute

r=5 one reading per hour

r=6 one reading every time the [STO/CLR] button is pressed

(when in the data logger mode).

@ Release the [STO/CLR] button when the desired talk rate is desired.
The [STO] annunciator turns on and the instrument talks at the
selected rate. If r = 6 is selected, press the {STO/CLR] button every
time a reading is desired.

@3 Turn off the data store by pressing the [STO/CLR] button again.
The [STO] annunciator turned off.

Formatiing the DME1507 format is used the same one used for
addressable operation and is described in detail in paragraph 3.6.6.



= 1 NOTE = 1

- If the address switches are set io an even number then
prefix is sent with the reading. An odd address number sent
only the data.

3.9 Remote Calibration

If the GPIB Interface option is installed, the DME1507 can be calibrated
under remote control.

Through the use of the C command, the DME1507 enters the calibration
mode and the calibration value is transmitted to the instrument. The
calibration command is in the form:

C=*n.nnnnnExnn

where:

< n.nnnnn represents the mantissa (5 1/2 digits)

E +nn represents the exponent
Through the use of the SO command the calibration values entered can be
stored in NVRAM (Non Volatile RAM). This command also takes the
DME1507 out of the calibration mode.

— 1 NOTE = -

1. Only as many significant digits as necessary need to be
entered. For example for calibration of the 2V range with a
1.90000 input value, the following command would be used:

V1.9N

2. The correct calibration value must be connected to the
instrument before the C command is sent.

B Example- Remote Calibration with store to NVRAM

Program Comments

10 REMOTE 704 1Set up for remote
operation

20 OUTPUT 704;"C1.9N" !Starting calibration

30 OUTPUT 704;"SON" 1Store value IN NVRAM
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See Figure 4-1 and Figure 4-2.

POWER
Turns the power of the DME1507 on and off. It is tumed on at pushed.

Range switch
Used to select measurement ranges.
In diode test mode, press the [200k] and [20M Q] buttons (diode
symbols) in simultaneously.
In voltage measurement and resistance measurement mode, press in
the {AUTO]} button for automatic range selection.

Function switch
Used to select measurement mode.
In voltage measurement and current measurement mode, the [ac
DC(N)] button is used to select AC/DC. To select resistance
measurement or diode test mode, select [ Q(DC)] .
The [A] button is used to select current measurement mode.
The [ -»+] button is used to select resistance measurement or
diode test mode.
The [V] button is used to select voltage measurement mode.

LCD
5-1/2 liquid crystal display unit for displaying the reading value.
Displays measurement mode, range polarity and status.

CTRS
Adjusts contrast of the LCD.

[6] RCL

Used to recall the stored data in data logger operation.

STO/CLR
Used to select the reading rates in data logger operation.

dBm

Used to select dBm measurements.



[9] REL
Used to select relative measurement mode.
Q) SENSE 4WIRE input terminal
Used to detect voltage in 4-wire resistance measurement
INPUT 2WIRE input terminal
Used to perform voltage measurement or 2-wire resistance
measurement
2A MAX input terminal
Used to perform current measurement within 2A protect fuse.
Input fuse hoider
The AC input fuse is put in this.
AC connector
Used to connect the AC power cable.
CAL/NORM switch
Used to calibrate the DME1507 (local calibration; front panel
controlled). Select the [NORM] position in normal use.
GPIB connector
(Optional GPIB interface installed model only)
Used to control the DME1507 via GPIB bus.
GPIB address, Talk-Only switch
(Optional GPIB interface installed model only)
Used to set GPIB bus address.

To set Talk-Only mode, set the [TALK ONLY] bit switch to 1
(down position).
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Maintenance and checking should be periodically performed to keep an
initial performance of the instrument for a long term.

5.1 Cleaning

If the panel surface becomes dirty, gently wipe the surface using a soft
cloth dampened with a diluted, neutral detergent.

CAUTION

- Be sure to turn the [POWERY] switch [OFF] and remove
the AC power cable.

- Do not use volatile substances such as thinner or benzene.
Otherwise, the panel surface may become discolored,
printed letters erased, or the display may turn whitish.

5.2 Inspection

Input Power cable: Check the power cable for torn coverings, loose plugs
or connectors, or cracks.

WARNING

> The presence of a torn covering may result in electrical
shock. immediately stop using the instrument and replace
the torn cable with a new one.

For purchasing of accessories, contact your Kikusui agent.
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DC Voltage

Input Accuracy: (% of rdg+counts)
Range |ResolutionjResistance 24 Hr 1Yr

22 - 24T 18 - 28C

200mVY tpVv 1GQ 0.007 2% 0.016+3*
2V ouVv 1GQO 0.006+2 0.011+2
20V 100 V 10M Q) 0.006+2 0.015+2
200V ImV 1OMQ 0.006+2 0.015+2
1000V 10mV 10MQ 0.007+2 0.015+2

* Relative on
NMRR: Greater than 60dB at SOHz, 60Hz =+ 0.1%
Maximum allowable Input: 1000Vdc or ac peak (less then 10 second per minute on
the 200mV and 2V ranges; 300Vrms continuous).
dBm (ref 600Q) : Accuracy : (0.02dB + 1 count) above -78dBm
Resolution: 0.01dB above 0.5% of range

True RMS AC Voliage

Accuracy: % (% of rdg+counts) 1 Yr 18-28C
Range 20Hz - SOHz - 10kHz - 20kHz - 50kHz -
50Hz * 10kHz * 20kHz ** | 50kHz ** | 100kHz **

200mV | 1.50+200} 0.35+100| 0.6+200 | 1.5+250 54400
A 1.50+200 ] 0.35+100} 0.6+200 | 1.5-+250 34400
20V | 1.50+200} 0.35+100| 0.6-+200 | 1.5+250 3+400
200V | 1.50-+20010.35+100| 0.6+200 | 1.5+250 34400
750V {1.80+200} 0.75+100] 1.0+200 | 1.8+200 3-+400

* Above 1800 counts. ** Above 18000 counts.
Input Impedance: IM() shunted by <100pF
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Maximum Allowable Input: 750Vrms, 1000Vpeak (less then 10 seconds per minute
on 200mV and 2V ranges; 300Vrms continue) or
1000k VHz/input signal frequency, whichever is smaller.

dBm (ref 600)) : Accuracy : (0.02dB + I count) above -78dBm

Resolution : 0.01dB above 0.5% of range

DC Current
Range |Resolution{ Accuracy: (% of rdg+counts) 1 Yr 18-28TC
200 A InA 0.1+15
2mA 10nA 0.1+15
20mA 100nA 0.1+15
200mA 1A 0.2+15
2000mA 10pA 0.2+15

Overload Protection : 2A fuse (250V), external accessible.

True BMS AC Current

Range Accuracy: £(% of rdg+counts) 1 Yr 18-28T
20Hz-50Hz 50Hz-10kHz
200 e A 1.5+200 0.8+ 100
2mA {.5+200 0.8+ 100
20mA 1.5+200 0.8+ 100
200mA 1.5+200 0.8+ 100
2000mA 1.5+200 0.8+100

Overload Protection : 2A fuse (250V), external accessible,
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Resistance

Range Resolution Accuracy: (% of rdg +counts)
24 Hr 22-24T 1Yr 18-28C
2000 ImQ 0.01+2 0.02+3
2k 10m Q) 0.01+2 0.018+2
20k 100m ) 0.014+2 0.026+2
200k 19 0.014+2 0.026+2
2M 100 0.02+2 0.035+2
20M 10002 0.10+2 0.12+2

Configuration: Automatic 2- or 4- terminal.

Open-Circuit Voltage: +5V
Protection: 450Vdc or ac peak 10 seconds per minute. 250Vrms continue.

Diode Test: Display reads junction voltage up to 2.2V.

General

Display:

220,000 count LCD, polarity, function, range and status indication.

Ranging:

Test Current: 1. 6mA normal

Auto or manual on DC or AC volts, and resistance; manual on AC or DC amps.

Crest Factor: (ratio of peak value to RMS value), AC functions:

=3

Conversion Rate:

3 readings/second

Maximum Common Mode Voltage:

500Vpeak

Common Mode Rejection Ratio (1k (3 unbalance):

Greater than 120dB at DC, 50, 60Hz £ 0.1%. Greater than 60dB AC volts.

Temperature Coefficient (0-18°C and 28-50C)

#+(0.1 X applicable one year accuracy specification)/ C
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Environment:

Operating: 0-50°C; less than 80% relative humidity up to 35°C; linearly derate
3% RH/ C, 35-50C

Storage: -20-60C
Warmup time:

I hours to rated accuracy

Size:
230 (W) X 86 (H) X 280 (D) mm
Max.250 (W) X 105 (H) X 295 (D) mm
Weight:
2.4kg approx.
Power requirements:

100, 120, 220 or 240Vac £ 10% (250Vac maximum), selected one of 4 ranges
at factory shipment, 50 or 60Hz.

Power consumption:

10V A approx.
Accessories
Operation manual one copy
AC power cable one

Test lead (KTL-107) one

GPIB interface board (IFO1-DME)
Capability Code:
SHI, AHI, TS, TEO, L4, LEO, SR1, RLO, PP0, DC1, DT, El, CO
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MEASUREMENT TECHNIQUES

The information in this appendix offers you techniques in measurement
and interpretation of measurements that may extend the usefulness of this
instrument. These techniques - common throughout the electronics
industry - have been tailored specifically for this instrument.

1. Voltage Measurement Techniques

Converting Voltage Measurements

This instrument actually measures the true RMS value of an AC or
AC+DC signal. This is a feature that allows accurate measurement of
common waveforms like distorted or mixed frequency sine waves, square
waves, sawtooths, noise, pulse trains (with a duty cycle of at least 10%),
etc. In the past, the methods of AC measurement used have introduced
large errors in the readings. Unfortunately, we've all grown used to these
erroneous voltage readings and depend upon them to indicate whether or
not a piece of equipment is working correctly. The data contained in Table
A-1 should help you to convert between measurement methods.

Circuit Loading Error

Connecting most voltmeters to a circuit may change the operating voltage
of the circuit if it loads the circuit down. As long as the circuit resistance
(source impedance) is small compared to the input impedance of the
meter, the error is not significant. For example, when measuring voltage
with your meter (input impedance 10G(}), as long as the source
impedance is 1k Q or less, the error will be £0.0001%. If circuit loading
does present a problem, the percentage of error can be calculated using the
appropriate formula in Column A-1.
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Figure A-1  Voitage Conversion

PEAK VOLTAGE METERED VOLTAGE DC AND AC
AC ?NO,,%*;LED AC COMPONENT ONLY oo TOTAL RMS
WAVEFORM . . AC  lCOMPONENT|*TRUE RMS
pk - pk 0-pk “
RMSCAL | rouERMS | ONLY | .vadrad
SINE

OA\/ pesk | 2828 1.414 1.000 1.000 0.000 1.000

RECTIFIED SINE
(FULL WAVE)

pk
- 1.414 1.414 0.421 0.435 0.900 1.000

]

RECTIFIED SINE
(HALF WAVE)

N_N\E

I&

2,000 2.000 0.764 0.771 0.636 1.000

%
E

SQUARE

-

RECTIFIED
SQUARE

m pe-p | 1414 1.414 0.785 0.707 0.707 1.000

| ff

2.000 1.000 1.110 1.000 0.000 1.000

T
£

RECTANGULAR
PULSE

pk,
X pic-pic
OM 2.000 2.000 2.22K 2K 2D 240

sy T

TRIANGLE
SAWTOOTH

P 3.464 1.732 0.960 1.000 0.000 1.000
o pk-pk

T

* RMS CAL is the displayed value for average responding meters that are calibrated to display RMS for sine waves.
** Your Digital Multimeter
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1. DC Voltage Measurements

Loading Error in % = 100XRs/ (Rs+109)
Where: Rs= Source resistance in ohms of circuit being measured.

2. AC Voltage Measurements
First, determine input impedance, as follows:
_ 10°
J1+@=F-Rin- C)?

Where : Zin = effective input impedance
Rin = 10 ohms
Cin=100 X 10" Farads
F =frequency in Hz

Zin

Then, determine source loading error as foliows
Zs

Zg+Zin

Where : Zs = source impedance

Loading Error in % = 100X

Zin = input impedance (calculated)

Column A-1  Circuit Loading Error Calculations

Combined AC and DC Signal Measurements

The waveform shown in Figure A-1 is a simple example of an AC signal
riding on a DC level. To measure waveforms such as these, first measure
the RMS value of the AC component using the AC function of your meter.
Measure the DC component using the DC function of your meter. The
relationship between the total rms value of the waveform and the AC
component and the DC component is:

Total rms = y/ (AC component rms) * +(DC component )2
/\ Ns COMPONENT
DG LEVEL
7/ \/ \

Figure A-1 RMS Values

ov.
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Insignificance of Inherent Meter Offset

If you short the input of your meter while the AC voltage function is
selected, you may have a reading of less than 10 digits on the display. This
small offset is caused than 10 digits on the display. This small offset is
caused by the action of amplifier noise and offset of the true RMS
converter. This offset will not significantly affect any readings until you
try to measure signals almost at the floor of the meter. For example:

GIVEN: An offset of 40 digits (0.40mV, 200mV range)
Input signal = 10mV, 200mV range

Total rms = ¢/ 10%2+0.42
J100+0.16
J100.16

10.01mV

or using realistic offset for your instrument,

GIVEN: A typical offset of 20 digits (0.20mV, 200mV range)
Input signal = 10mV, 200mV range

Total rms = + 10240272
= 4 100 +0.04

= 4 100.04
= 10.00
the meter will read this as 10.00mV.

i

b1l

2. Resistance Measurement Technigues

Automatic Test Lead Compensation

When measuring low resistances, test lead resistance interferes with low
resistance readings and usually has to subtracted from resistance
measurements for accuracy.

3. AC Measurement Techniques

When, making precise measurements of AC signals, there are special
parameters that must be considered such as the type of AC converter the
meter uses (average, RMS, etc. ), crest factor, bandwidth, noise, etc.
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True BMS

In order to compare dissimilar waveforms, calculate Ohm's law statements
or power relationships, you must know the effective value of a signal. If it
is a DC signal, the effective value equals the DC level. If the signal is AC,
however, we have to use the root mean square or RMS value. The RMS
value of an AC current or AC voltage is defined as being numerically
equal to the DC current or voltage that produces the same heating effect in
a given resistance that the AC current or voltage produces.

In the past, average responding converters were the type of converter most
widely used. Theoretically, the RMS value of a pure sine wave is 1 2of
the peak value and the average value is 2/ = of the peak value. Since the
meters converted to the average value, the RMS value was

(I/J_ 2/ 2 7)= rr/(Z\/— 2) = 1.11 of the average value when measuring a
sine wave. Most meters used an average responding converter and
multiplied 1.11 to present true RMS measurements of sine waves. Rough
correction factors can be calculated for ideal waveforms if the signal being
measured is distortion free, noise-free, and a standard waveform. But if the
signal being measured deviate from a pure sine wave, the errors in
measurement rise sharply. Signals such as square waves, mixed
frequencies, white noise, modulated signals, etc., can not be accurately
measured.

Crest Factor

Crest factor is one of the parameters used to describe the dynamic range of
a voltmeter's amplifiers. The crest factor of a waveform is the ratio of the
peak to the RMS voltage. In waveforms where the positive and negative
half cycles have different peak voltages, the higher voltage is used in
computing crest factor. Crest factors start at 1.0 for a square wave (peak
voltage equals RMS voltage).

Your instrument has a crest factor range of =3.0 at full-scale. Going down
from full-scale, the crest factor capability increases from 3.0 to :
(Full-Scale X 3) / RMS Value (i.c., 6 at half-scale)

If an input signal has a crest factor of 3.0 or less, voliage measurements
will not be in error due to dynamic range limitations at full-scale. If the
crest factor of a waveform is not known, and you wish to know if it falls
within the crest factor of your meter, measure the signal with both your
meter and an AC coupled oscilloscope. If the RMS reading on your meter
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is 1/3 of the peak voltage on the waveform or less, then the crest is 3.0. For
readings at less than full-scale, use the preceding formula to determine the

maximum crest factor. At half-scale the maximum crest factor is:

(2X3)/1=6
WAVEFORM CREST FACTOR

SQUARE WAVE l i 10
SINE WAVE /\/ \ata
TRIANGLE 1732
SAWTOOTH

MIXED /\f\f‘f\[‘ 1414 02,0
FREQUENCIES

SCR OUTPUT

OF 100%-10% 1.414103.0
WHITE NOISE ! AL 3.0t04.0
AC COUPLED ﬂ ﬂ

PULSE TRAIN 3.0
SPIKE ‘JLW >90

Figure A-2 Crest Factor




The waveforms in Figure A-2 show signals with increasing values of crest
factor. As you can see from the series of waveforms, the value of
measuring a signal with a crest factor above 3.0 comprises large error.

For an AC coupled pulse train:

Crest Factor = v 1/D-1

Where D = duty cycle (the ratio of pulse width to cycle length). Reversing
this formula, we find that your meter can accurately measure pulse trains
at full-scale with a duty cycle above 10% without being limited by crest

factor.
Crest Factor = 3.0 = 4 1/D-1
9.0 = 1/D-1
10.0 = I/D
D= 1/10 = 10%
Bandwidth

Bandwidth defines the range of frequencies where the response by the
volumeter's amplifiers is no more than 3dB down (half-power levels).
Your instrument has a bandwidth of greater than 200kHz.

Slew Rate

Slew rate is also called the rate limit or the voltage velocity limit. It defines
the maximum rate of change of the output of the amplifiers for a large
input signal. Slew rate limitations are not a factor in measuring voltages
within specified frequencies and amplitude limits of this instrument.

Rise and Fall Time Effect on Accuracy

The rise and fall time of a waveform are the length of time it takes a
waveform to change between the points that are 10% and 90% of the peak
value. Errors due to rise to fall time can be caused either by bandwidth or
slew rate limitation. Slew rate should not affect your measurement with
this instrument.

Converting bandwidth to rise (fall) time is to divide 0.35 by the 3dB down
frequency. For your instrument this will be 0.35/200kHz = 1.75 s« 5. The
following example will help you to calculate errors due to this limitation
when measuring rectangular pulses. These calculations will be rough
because ideal waveforms are used in analysis.
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DC LEVEL

i

Figure A-3 Components of a Rectangular Waveform

|
4825;45!<——I
1.75 us
100 s

Figure A-4 Rise Time / Fall Time Exampie
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Ideally, the rectangular pulses would have zero rise and fall time and
would be the right angled waveform shown in Figure A-3, Part A. In
practice, every waveform has a rise and fall time and looks more like the
waveform in Figure A-3, Part B. When calculating the error caused by the
bandwidth of your instrument, we will assume that the rise and fall time
equals the slew rate of 1.75 u s. To do this we will calculate the values for
the theoretical signal with zero rise and fall time, then calculate the values
for a signal with the same period but with total slope periods equal to 1.75
¢ s. A comparison of the results will show the measurement error due to
the finite bandwidth. Using Figure A-3, Part B, for a reference, the total
RMS and DC levels are:

3t,+2t,

E total rms=A 3T

(toTty)
T
Since we can calculate two values, to find what your meter measures, use

Edc=A

the formula:

Eac rms =4/ (E total rms)? —(Edc)?
Let's look at the waveform in Figure A-3, Part B. When using your meter
to measure the AC component of the signal, the display will indicate the
RMS value of the AC signal riding on the DC level. (This DC level is the
average value of the waveform relation to the baseline.) The total RMS
value of the waveform can be calculated using the relationship:

E total rms = + Eac rms? + Fdc?

For our example let's use a 10kHz pulse train of 50 « s pulses with a peak
value of 1V. Ideally, the pulses would have a zero rise time as shown in
Figure A-4, Part A.

£ toral s 1 3(s0)+2(0) _[150+0 _ |1
total s =1y =750y | 300 | 2
E total rms = 0.707

50+0 50 o
100 7 100

Edc= 1(
So,

Eac rms =4/ (0.707) 2—(0.5) 2 =40.50 —0.25

Eacrms =+ 0.25 =0.5
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When the maximum distortion in rise (fall) time of 1.75 u s is assumed, the
signal becomes the trapezoid waveform shown in Figure A-4, Part B. In
this case,

_\/3(48.25)-&-2(1.75) _ [1a475+3350
E total rms = 3(100) —— 300
_ [s2s B
E total rms = 300 0.494 =0.703
4825 +175 50
Bde=|— o =12 =0.50
So,

Eac rms =4 (0.703) 2—(0.50) 2 =+/0.494 —0.25

Eacrms =4 0.244 =0.494
Note that the Edc stayed the same.

So, the errors are:  In E total rms: -0.6%

In Eac tms: -1.2%
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ACAT BRI, LTREBHENTIEA (L2S v,

BAASREI—F
ABBINEOBREI— F2 ITEA LSV,

-

RBIUCEES LA 2 - X% THA ISV,

B E A IS —
BeoRERIciL, BRI AERE RIZTTEFAEH D £7,
HE A=, B ST 23w,
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HAKEFDMELS0E, TLHAORYFBIUNYF1—, T2EY
AFATTUr—3a YBICEE S hi-BEgRos-128771 V5 v
'\7)1/3“)(_57’6‘3—0

DMEISOTOHFRIIROMY T,

- GREIEOHEIEREE . DCEE. ACERE. DCEW. ACE.
EH., DCB L PACEREDdBmillE

- ACOENEHEERES L UEHREE

- 1V, ImQ. InADSHEEE

- FEETRBETOL Y UVRE

© W E 2RI E

c F—FaH—, BRSEBDEREOALT

- HE—-F

- GPIBA 7Y 3 v



1.1 BAMRRE D 2 i%

BESBETICBEE LEVEERICEG U T vy, I
BEPELLRAFENTV B0 BHE,PO (230,

F—, BEIEREFTENE LS, BEVWRITCE ot
BEFCBHWEDE L ZS W,

i B & BEiIFzv7

Bk E
ANBREI-F
F A FY—F (KTL-107)

o § b [ e

et

CEIR AT BEAICE. DTEROBEEM RAAROR
i) EERLTLES W,

HWaM P PERBESICE. BBV ETTE A3 SHEER
CHEBVEDELEEL,

A, ADEEI- RLIURBSr— TR ER,. BT
LTLHEEN,

1.2 SR BB FR D&M

HTO LD RBFIIIARMSZHRBE L 2WIE L3,

E TP RSP
BEPAKKEFIERBITENSDITOT, ThI—WRLY
F- EOTBRPI DL . BLUZOFHEKATIIFER L2V TC
2E W,
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BSRICh 25, ESBXNY 318
- BESREOEL, BLIUERENSIIBLT2EMIIEI 2V
TLIEE N,
BhEBEEH © 0~50T
BEE DS WG
W Les. JNERR. KEDOEL % EBEOSVIEICIZEL 210
TLIEE W,
BEEEEE © 10~80%RH
BEAEMERETA
BEESHEIANCHE I A FOSVEECOMRIGEIT TS0y,
BIEZDBWNEFR
B DREOSVIEFIZIZEP VT FE W,

WA L OBV B
ABORELELATNS £ )12, +AREMERRLT 20,
BRI 7 B

BEWIGHRIREN S S EPICIEEL R VTS,

BRACEFROH 25
BRICENZBHARLERODHAGHTHER L 2NTZI W,

1.3 ACA T ER DI

FRRLERACAHERIX, BESAVCERSNTVE T, #
WMYLBEEFRESFNVOEREESoTWVAI L ZHERLTLE
B,



2.1 RSB EFERT DA

2.1.1 e & BANRE

B MR TRANBANEBAIBEREMT L. BE
BLUKBPIBETIBAYGY T, BAFRANERE
FHABLIGFENFRLEVT LSV,

F2-1 RAFEAD

WEE—F

BAATBER

BE

000VaeE Fidac P —F (200mvL v VB L O2VL
YT 1 S5 H 7 0 1085ET. 300Vms TILESRE)

ACERE 750Vms. 1000VE—72 (200mVV v VB LU2VDY
VYT 1SS 720 108K, 300Vims TidE )
L 1000kVHZ AT EBEik /M S v

DC&ET/ 2A. 250V 1 — AfRiE

ACER

Fiieo 450Vdc % 7-idace — 7 (1 H7-0 105, 250Vrms

TIEES)

242&SEEIE :/(LO)Ajjﬁ%%/\@?gnjb

T

Y=l
=]

CARLANBFET-RT 5L FREAONEREE (3E
F— REE) #500VdcE 7= idackl— 7 %8BA3 &, BE
HELUABPBETIENIHYET, ITT—FER
FBOOVACE % lact — 7 £ 8B4 B & 5 BV H I LBV
TLEEW,



2A3EBHAMEICEITBEFES

- FERREES600VEBA 3EROEFAEFICE 2 — XD
T 2E. BRESLURBIBETIBAIBYET,
FRERBEACOVEEAS LD LEBOERAERTHE
WTL S,

214 94— LT v 7 (F#) BE

DMEI507CiZ, HREEL*BLII T IBEOY+—L T v 7B
HELELLET,

215 F—iN—L > IR

ABiE, BRLEZLVY VDIV Ar —VEBRAEF—N—1L
e FET, DMEISOTTIZ, AZIN A —N—L o Tilhb e
LCDF 4 A 71412 [OVER] &£V ) LFENRy —raFERLTHD
+E3,

216 L5 —Ayt—-2

DME1S078 k5 — %5+ 5 &, LCDFA AT LA IS —
Avb—V%ERLET, 55— FEE222RLET,

+®22 I5—-3-F

ILF—a—F -
Err 0 CPU N RAM =5 —
Err 1 NVRAMI S —Z72i3KET S5 —
Err2 7—% RAM L5 —
Error {acpe] & [Q] #FEBICHRL:E




2 BEDEA

@ [POWER] AA v 5% [OFF] 2> TW»hI L EHERL TS
VAR

@ BT HEESBE/NANVDOERES STWAZ & 2 HERALE
T

B WHEOEEI— FEERE/ISRVOACAT IR FICHERL I T,

@ BEI-FE2HRECBET A VIERLET,

F B

CBESEXNMCRRINTWVBLUANDBEEE ANT 3 EAXE
BEUARABDE 1 —XEBBELET,

® [POWER] A4 vF% [ON] iZLZFT,

2.3 AAEAE

BHEE— FORRYLREFEIOVTZRENRFHL LT,

D

£
=

B REFIER. BES SURBOBEICOEFIEN
PHNET, DT TRDBEFIRICHE - TSV,

2.3.1 DCELATE

® A fvF [v] 2BRLEZTS

® [acpCl x4 vF% [DC] CBRELET,

@ LVyIARA /?%?ﬁ DLyIIHRELET, WHEGSO
ADEFITHOBEZILTRERANIOL Y I LEREL TL
7Ry, ) E@ﬁb//@?ﬁ@i a1z, [AUTO)] R U %
[oN] iRELE T,

@ A MY — F%DMEI507® [LO] 3 XU [HI] ONPUT 2
WIRE) AT Wi L $75

® FAM - FRHEAICERL, ERELRAND T,
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232 ACEXAE

@ #EERMvF [V] 2BRLET,

@ [aoDpC] A4 vF% [AC] CEELE T,

@ VUYIVAAL v FEFEOL Y VIEELET,. RUEETO
ANEFARRADZEIILTRRAIOLV IV 6EELTL
a3, ) BELV Y VEBROBEEIDIZ, [AUuTO) K7 %
[ON] 1ZREELE T,

@ 7 A Y —F%DMEI507® [LO] $ LU [HI] ONPUT 2
WIRE) Ao R L £ 3

® FAMI-FEHEESIERL, RAELHAND 7,

i 1 F R o« ]

- DME150713. ACEE S LUBROEDENE#SHAIL £
To PIERICE D &. HIFEHOERME (RMS) a3,
ML RBETIHESEORERE S € IERMEICHEY
LET, EXNMEE. COEHICTLANDEMICBYTIER
BTHD720. ENMEEFARLEL I3 FHUTCHHRTZZ
EDNTEET,

- ACKEBE % BIR L TU 3 & ZICDME1507D A /1 % 54
A¥5 &, DMEISOTREOSDE GBEIZ100MT) %
RRLET, COEILERTER. NS HESCHT
B EEAENETHBOEFT OGN E T o F L/ A
IHBAEHDINBZEICE>TEREINET, CcOEDO
APEEEG, AAPENTIEEHCEREINET, B
BEEBBOBELRBRE/ A XE. EB55BANEEE
OEEERES N ERA, COLEHESHEMENTS.
ZORRFERZOEESFEECOANEEFRIIMA 8IS
FhEST. ZRAOSD2BROMOFEFREENET, Chitk
WERIS-OPBERIERINET,

830 [BRTEIRB[BOEEAF 7wy b (2-4070¢—)
HSB LTIV,

ot




2.3.3DCER. ACERATE

O BEEXM v+ [A] 2BRLET,

@ VVIRA v FEFEOL VB ELET T, (HUEEFOD
ATEFAHDOBEELTRARAIOL Y V2L LTS
72w, )

® DCEHMEDEE, [ACUDC] 24 vF% [DC] X3 il,i
T, ACEMHIEDH &Ik, [aoDC] 24 v+ % [AC] |
BRELET,

@ FAFY— F#DMELI5079 [LO] B LU [2a MAX] A1
FERELE T,

® FAMI-FREELCERL. ERETHRARD T,

2.3.4 IKBIE

@ #gEAfvF [Q] 2BRLET,
@ [aopC] A4 vF% [DC] WKEELE T,
® 1///14 vFEFLEOL U VIERELT T, BEIL Y UER
&izit. fauTo] E¥ v % [ON] KEELE T,
@ -?x 1) — F%#DMEI507® [LO] 8L [HI] (INPUT 2
WIRE) AW FICEER L 9, 48NHIEOHE 12, LfJU@"E»
Y — F#2k%E [(Lo] BLU® [Q SENSE] }dw%u%nb

(s,
® FAMY - FEUEMICERL, RREEHRARD £,
E 3 & B u

-ERAENBE. HEABREBOTRE T 7ICLTILES
W, HRBROBROBMEABICEMNENS$3 & BAED
RNEICEY ZEUET,

2.3.5 dBm#ElE

@ #EAL vy T [V] 2ERLE T

@ DCEFE#MEDEE. [AcDC] A4 vF% [DC] KHEELZ
T AC%}—(HUE,O)% iz, f[acpc) A4 v F% [AC] 12
RELET,
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® v//x4/%%ﬁ§®v//r%%LiTo(&W%F%m
ANEPFAOFEINILTRERATOL X VhLEEEL TS
EE&Ww, ) BEL Y UVEROBESICE. [AUTO] F7 %
[ON] WKEEELE TS

@ [dBm)] EF¥ rEHLI T,

® ¥ A MY — F#DMEI507® [LO] 3 X' [HI] (INPUT 2
WIRE) ATiFizER L £ 7.

® FAMY—-FRHESICERL, BEREZRARD T3,

f ] 52 E I |

- DME1507 DdBmRITERE S > ¥~ 4 > X12600Q TV,
0dBmli. 600QICTMW KB I NB3BHEEERSNE
To DB, BMUERES L E— 4> IH600QTH
BDME1507 T 13, 0.7746VHEIDN & h 3 & FR{E20dBm
BN ET,

0dBm = 1mW = (0.7746V) / 600Q

aif

2.3.6 HEMEIEE—F

HHllEE— F2@ERTA L. RAEZHEMEEEL LTAITT
%4, [REL] K% U #WTLBEORRMENR PT SN, £1
VBOMENEIRIEAES A M7 LA-RRENCESL LTERAENE
3, HillEE— Fo@EHAPIzE [REL] S LCDF 4 A7V A IZR
rERET,

M ERRII TN TOMERECERTEE T, T1 AT LI
BHEOENSERENS -BIERIERCACHE L L TR
EF9,

HlET—- FELr 7235120 [REL] K7 v 2EHEHRLIT,
d Ty PEZAPTERTWS & BICHEBRELEET L L.
[REL] ETRHPELZ T, 20T 7&y M —BERRICERINET,
LA L., BEEOBETEIROA 7Ly FPBREENZVED, T
OWREICELERHOF 7y FHFEEY -y PERET,
(k& [REL] PEEREINET, )

HHHEE— Fid, 28ERlE oA MY — FIERORE. +
Ty VERIIEEFENCTIHE. BEREBIE. BLUE
MBO<yF v FER EIER TS EERTT,



2.3.7 100K A > bF—42 00— DEF

FeyOH— I EREXI0EETA N7 TE, FF—50i—
BT 274 7ORCRGLIRABELRNMED AT TEET,
7=y a0 —OREFIRITROEY T,
@ FET HHEHEYEDMEISOI R L3,
® [STO/CLR] X% v A#MULEITE ¥, T5 L TROEANDTT
KAEF4 AT LA Az O—VENRE T,
®2-3 F—-4OH—-ORAMYAR
STO O fevery] |TRTORRBETT—FEALT
STO 1 {1 sec] IHTECERET IEANT
STO2[10sec] |OBTLICERREZ 1EALT
STO3[lmin] |14 TEEREEZ IEALT
STO4[l0min] [I0 5T LICRREE 1BALT
STOS5[lhour] | 1ERRIZ L ICERMEZ 1EANT
STO 6 [trigger] | [STO/CLR] %48 X icFREZ 1EA LT

G FLETHLFEAWYARSERENLETHT [STOCLR] +¥
vERLET,

@ F—#%RUHTICX, [RCL] K& Y ERLET LT, 74
ATFVUA T =7 R4 Y b EHIGHLOWA A Z 0— L& E
¥, RETLF-IEA v DL BT [RCL] F% V&R
L. FAAT LA LOETHEEEER> TLEE W, T—F R
£y &t BRI [RCL] Ky v #BIAT v TODA7
O—VEEBEIENTEET,

23844 F—F7A b
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DMEI5074 L CLMBED 54 4+ — FBEEZRBRTEI T, K

DFMETIToTL ISy,

@ g1 vF [0 ZBRLET,

® [acpC] 24 v F% [DC] KEELET,

® [200k] & [2oMQ) OEY ¥ (FA4A—F<x—7{F&) &H
L Ed,

@ Fx MY — F%DME1507® [LO] ¥ & U° [HI] (INPUT 2
WIRE) AT TICEm L £ 7,

® FAMN)— FrlEaiciEsl., ETEERAMD £75



73 aYDGPIBA V5 72— A%fE) &, IEEE4S8IEHEAS ¥ ¥
7 z— AR (GPIB/NR) %{f-> T, DMEIS07T% 70/ I <7
OEHELELTHERETEE S, GPIBA V¥ 72— RIZL D,
DMEIS07% BEHMLEM S A 720 —8ET 2 EATHERICLD T
T, TNIZX DVDMEIS07% Y E— PRI Y P O— S X AR
HHOTICBES I TEET, £/, b—2F VY E—FIRE
L. F=%0F—F@7) v I28EL Ty IV AZ7EBIC
T52ELTEET,
ARIESHETIE, GPIBA V¥ 7 2 — ANSKIZET 5 EAHEE
EHHBALEE A, GPIBIZOWTOREMITLOEREL L1 BR
LTLZE N,

IEEE Std 488-1978

ANSI Std MC1.1

3.1 94 >% 71— AKEEE

DMEI1507i12 FE2OGPIB (General-Purpose Interface Bus = LA 1 >
FTx—RANA) DA VI Tz —AEREF TV a VERTHI L
WL DEFTTET T, INHDOREEIL, EEEBRERICERINT
WET,

$|31 L4271 —AKEEE

SHI J—ANs Foz—7%
AH1 T2 TlINy Fz—7
T5 b

TEO R —-%L

L4 R

LEO WEEY A F 2L

SR1 HF—¥ R I7TRA b
RLO YE—-PbTO—HNiL
PPO RS VNVE=NV2 L
DCl FINL RS YT

DTI FNAL A PYH

El F—Fravs ¥
Co aryrao—5%L
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3.2 GPIB/Y X (ZBHT B FIRR

FTRTHGPIBY AT AT TROGRAER S NE T,

1. 1AROGPIBNAY AT AT, REISEE CORBRZERTS
ESE IS

2. 1 EKDGPIB/NA Y AT LIV AGPBY — 7 VOB KRIZ20X —
PV, FE VAT AROBERX 2 A — PVKRETT,

3.3 GPIB7 F L Z&EIR

F 7L a v REELLEFUOE, BE/SAVICEDOOGPIBT F
LARA v FAMWTWES, GPIBT FL R4 + 1) TRES
R, AR TR Y b ASPBRERE Y b E%DET, H3-17
KL A (iR 00100) OLHHEREELRLET, TERD
00~30 (ZHEHD 00000~11110) T T XCGPIBOERT FL AT
+, DMEIS07i2. 7 FLARA v FTED LI BT FLARRE
LChERAESTHIIZHEL T 5,

TALK
1 2 4 8 18 ONLY

31 GPIBY KLZXXA yF

GPIBT FL AR A v FREBEFABIOAEAMONE T, T F
LAZEELSAIE. DMEISOTOEE 4 712 L THES VI
LTL2Z8v,

3.4 {HERIRRE

DMEI15071%. BiEH AR ICROEAITRTEIITO ST A ENE
T



£32 FINME (BFERAR, £/-EDCLEBVE

SDCT& D IREE)
E—F & REE
Py OH— BO FA4 =TV (FEHRE)
dBm DO * 7
HEaE — B/ SR VEREDBED
Loy — BE A NVBEORD
EOI KO EOI% %
SRQ MO FLE=TN
MO TO b= TER
—-3%—%|wW (CRLF) ICRLF
7 — F YO VA ERYEX S 3
HeE—F Z0 *7

35N 27 KLU Ay -

DMELS07ASEHT B /NA T Y FB LU A v — 13, IEEE488E
BIIERINTVEBLEED (o=, 22940, TF
L) IZBETEET,

351 1/ —=HiawF

My Listen Address (MLA)
MLA 2 <> Fit, DMEISOTASY A > E— Fil% b L el
9,

My Talkk Address (MTA)
MTAZI <> FiZ, DMEISO7TA b~ E— Filzh L) T F
Ly FLET,

Unlisten (UNL)
UNLI=> Fli. BEOTRTOYVRFDOT KLy v 7z
BLETS

Untalk (UNT)
UNTa<Y FiZ, BEOTRTO DT KLy Y T %R
BLET,

Device Clear (DCL)
DCLI <> Fii, DMEIS07% 7 1) 7 L CHHIRRBIRET 2K

217



CEETE T, NALTDCLICIBET A L) IR oNzT
RTOFNA AN, A7 Y TERETOTERELTIALS
v», DMEI1507i3, DCLI < ¥ F%& &7 5 £ &3 2ITR LT
7V MRBICED ET,

Serial Poll Enable (SPE)
SPEZ < ¥ FIXDMEISO7TH Y J 7T E—VE-FERELE
4, F—rE-FICRBEITFLy Iy rEnde, B0
¥y FRF—F ALED T3,

Serial Poll Disable (SPD)
SPDI 7 FIZDMEISOTD Y Y 7V E— v E— RTS8, &
EDF—ARECELET, THIZL D, DMEISOTIZAT—F A
BHTRBELTF-FEHATE LI T,

35224 A yvt—7

Attention (ATN)
DMEISOTIZEIZATNZ =% LTWE T, B (True) TH 5
L. ATNEA Y% 7x2—R% [a<wy FE-F]ZL,
DMEISOTASF— ¥ Wi o7 — ¥ #FF AR (K Fyrz—7
LT) . 2h%avwy FHAWET7T LA LTHRLET,
5 (False) OBAIIEATNIRA Yy 72—A% [F—FE—
Kl loLEd, SOLEETIFATOY—ANT 7747
DEYAFIZF—FEEDE T,

Interface Clear (IFC)
FC5 A Vi, YAFLaY ba—5ANALOBREOF R
L—say (BE) #hIbEEs (DI HTCDI—F LY
ZFDT FLy v I a#BELTY Y TNR=VET4E-T
VEB) EESFCERLET, T02=IA AV AvE—Y
. 4 ¥ %7 x—A (DMELS07TId7%VY) %, & AFILIREIS
BLZLZE 2T LET,

Remote Enable (REN)
RENS A Vit. YA F 43 ¥ b u—F 3 ZDHEDMELIS0T% Y
EFe b NTUFFIVTE—FZARLGND L HICTHEEITL
FEBRLET, B (True) OBAKIE, JAYIKT FLy v~
FEND EE— P IRV - 5 Y OFEERDMELSOTA ) £
M7 E9, 15 (False) THIIZDMELSOTIZT — AW AR
V=2 a VIZED T,
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38537 L XY F

Group Execute Trigger (GET)
ZOa<y P, GETHREEZE L. p2BEV AT FLy Y
YT ENTVRADMEISOTS, 5 Lo Tas T o8-8kt
AR Ed, PIFITY FOT2, T3 (3-3) #BBLTLE
Sy,

Selected Device Clear (8DC)
SDCI =Y FIIDCLa < FERBICEIfEL 345, 7T FL Yy
VI TENLTNARLZTHERIET S, L) APELDE
Fo SOIARY FE, 1BEICTRTOBBEZ Y 7T50TIE
%, BIRUERZTE2 7 ) 7T 2BICEHTY, DMELSO7
ASPCI < FILR LABE L, R32RLZF7 40 b
REZED £,

Go To Locak (GTL)
Ioaxy FERTHE, BEYARAVIITFLy v 7Ehn
TWADMEISOT# O —A Ny ba—VIZELES (JE—}
RE»LIRITET) o

3.6 7O075L0=FK

TUT T LT~F (FNN4 REKFEA<wY F) IZDMEIS07Y E— b
DY PA-VORLELZTEDTT, INH6OI—F (3<% F)
. DMEISOTIZH LTV ED L ) IZMERITH &, WoOF—%
EINZALANDL D, WOF—YAY 7T M ERTHARERERL
¥, O FLI-FOYRPMERIBIIRLET, ThHo
<Y FIERIFE, MNEDELLTHLANTEET,

TaT G L= FEFNS ZAKEA v 2=V TF, DMEIS07H5Z
DIAT Y FEZITHHEITIE. DMEISOTHF Y B— FCYAFIIT
FLy o T7snTwb e SIZGPIB/SATESNT I 2Tl
DEH A
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£33 TRYSLI-FYRb

E—F aw v R OB
F-yaH— BO APTLEREZREL RV (T 74V M)
BI AT LIZRRBERED
FT ¥ NVRKIE C=*n.nnnnnE tnn n I EETEDLT
dBm DO dBmoff (F7 IV b)
Dl dBm on
EOI KO EOL 4 +—7W (F7 4L 1)
Kl EOl 74 E—7
SRQ E—F Mnn IF7—B LU, FlE7— FIRETSRQ
E£17 N MOTOT S AT— FEETTE *1
vy BIE HT
RO AUTO AUTC
R1 200mV 2000
R2 2 2k
R3 20 20k
R4 200 200k
RS 750YAC/1000VDC 20M Q
Z+7 SO KEBE*AINTT5
WE) TO M= TEFZE (TT7ANVE)
T1 =TT av b
T2 GET Ci#t
T3 GETT7 > av b
T4 NTHEH
TS NT7vvavyh
AF—F 2T —F Uo AF—F AT — F&EHH
F—3It—% W (ASCID) ASCII 3UZE %2
W (LF) CRLF (F7#1})
W (CR) LF CR
W (DEL) Tl
YAERTYS YO TVITA AR A F—T W
Y1 TVTA v s AR ETAE—T W
Hre-F 70 REF off
Z1 REF on
. 0TS T AT FXEFORENA MICARS,
ML (367 FEFT (NT/idn) | 28BL TSN,
#2: Bl "W (ASCID": "WS" 2 BT 5
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3.6.1 Bn (Data Logger Buffer)

F—=F0H =Ny 77IZA T ENEREIZ, BESNGPIBA
ACEBLIENTEIT, F—Fubf—Ny 77RNOF—-FiL, B
BENTOIREINTTA, SOy 77k, ROLSIZBIT
FTHIIShE T,

BO =APMTLAEREELZEST. DMEISO7TZ BF DA N

V=3I arvE— FICET,

Bl = AP LERERZES,
HREEROERATESNE T,

001, NDCV # 1.23456E+3

F- I B VI OF—-FER (H3-288)
PRBLT— 9 RA DT FILIETROERY DD 7,

101 =R FT7SNTVERAERE (n=7T—F0F -1y

77 @ HI)

102 = AFTINTWERPRRE (n=T—50b—1y
7 7@ LO)

001 = RIMICAFTENTWELERME (n=01)

100 = 100FHICA T EINTWAERE (n=100)

000 = HZREIZ/NY 77 2T (A FTLARW) §
FE2. 20,
PR, BREFEONLEZEBEDOBRETT,

C 7 5§ a [ ]

1. DME1507I2 &1 . BEATIRBENRRE (Min/Max2 &
) BEXNFTEET,

2ERBILANPENLET—&/ELNEE. BOOTFE
BETIETCTI AT EICERRENTWBEIESN
FT. 2% . DMEISO7TICEIMENT VB ESD LAY
FARATLAIZERENET,

BRAMNPENEF 2N LICFUHSh TWBEIE.
FARATUADRRFEIBEHEINEL A,

anj
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BE Nyor (F-4208-) ERFETHELT.

D FLTAHAMTRENERENL T T, [STOCLR] K7 V%
BLEITETS

@ FLTHALNTRENERENLDS [STO/CLR] K7 ¥ ZH
L. F—sul—%EHITET,

@ Ny T - ot2b [STOICLRY) K& v E2/LTT -7
OH—FERXEE T, 74 AT LA LT [RCL] BRV AR
TNy 77—l ko TwET,

KDYy TFINTaF T Ak, HP-9000 GPIBZ > PO —F T /i
IBM PC/AT (Z7:1348:45) +HP82300CHTY, 7 FL R Il#4%
EH B TTLES N,

Ty G A axv b
10 CLEAR 7 IR— P 27T
20 CLEAR 704 WA 2 1) 7 L7 T 40 b OFEREIC

30 OUTPUT 704;"BIN" !X F7 ENIERT—F 8k
40 FOR T = 1 TO 102 & TINEDT—5

50 ENTER 704;R$ IDME1507%> b 77— ¥ % Bl{5%
60 PRINT RS 17— ¥ R RN

70 NEXT I

80 END

FUT S LD AHNGET L7 HHP-9000DRUNF —~ %I LTI DT
Or5ARREESEETT, RUNF—2 3L, AT INTWE
F e & HSHP-9000 D CRTIZER E N E T,

3.6.2 dBm (D% 7=13d)
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ABmIEEEIZGBIBNA R B L CT O 5 LA TE AH—DEETT,
DMEI1507 % F8R{E CDCEERLE T /2 IZACEEMRICEE L &
FuE, dBmid A A—TMIIT B ENTE A, dBmIRREIL,
KOIATY FOOBTNAENZATELZ LICIDHIHS NI T,
DO=dBm * 7
D1 =dBm # >~

B §E/Sx 0T O —VETDME507 £ DCEEREEEICEK
FL.ROTOISLEASBLET,

10 REMOTE 704
20 OUTPUT 704;"DIN"



3.6.3 EOl (K% /=i3k)

NALDEOLZ 1 vid, BE. F—IBEI—F v AORKNSL b
TH-IIRESNT T, TOLFICLTERNL MPELLERS
N, T2 7= FEIBELTH T IPEEINL LI IR T
WY, BEDMEISOTIE T~ XFEFNE /IR F—F AT FOD
BN P TEOIZ % D £5, RB|OEOI DXL, TiLoavy
FiZEo Tl T3,

KO =EOI% FA%/ ¥ 1 b TR

Kl =EQIZ#HEET

3.64 L > (RE/ILr

BELERL VTS5 AaTcEITH, ERLyJE7Turs
LTE EEA, DMEISO7 % FEHEECERE (ACE721EDC) /ol
BRERICGERELZITNE, L oyYawry FiZEETEEFEA, &
DTy FIZOoWTIIREIIZFERL T Z 0,

3.65 PUHY LT (T

FOHY Y TERBR TR RNEDERFFIAT 27200 ) 4L
HLEST, FUFY I OEEOE—-FIEH D 9,
WEEEE— FCIE, BB MY Voo y FREE L TCEREDOEEER
FREEEET,

Jrvay b PYHE=FTIE, FREPNOTHREHBS LB
D M) TR LEZ D ET,
DMEISOTICII6EBD F Y o< Fad h 3, E3-328BLT
{TEE W,

BER AR, T/2EDCLH A WIISDCIT Y FOH & TIZTOE—
FAA 2—=TWi2% 0 ¥, TOB L UTIE— FTit, DMEIS07%
F=ZWT7 FLy v T3 8I2X) PYFY Y IPETENE
To T2BLUT3E— FCIEGETa~< Y P MY K e E4, T4
BLUTSE- FTIE, EfTXE N) PERBEEZ YA LET,
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366 TUT714vUX (YEKILy)

T T4 vy RAaT Y Fid, DMEISO?T ST TOMET— ¥ 128
MTEBLT) 74y 7 A BEESE 2457 LT 1E-
TVIZLEY, TV 749 7 AOF—=FHBRITROEDY TS,

VA, 714 v 7 A 5 1/2I R ?‘él%t

I I | |
NACA+1. 234506 E £ 1
| ———

DCV = DCEFE
ACV = ACERE
DCA = DCEIR
ACA = ACER
OHM= L
DCM= DC dBm
ACD = AC dBm

N =@&¥0OE
0O =F—N—70-—
Zz =+XudEnE—-FiY)

HE3-2 FVT7r v 7 ADTF-aHK

3.6.7 £1T (NE/=ldn)
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FEFa<y Fid, NATASCUXFEO"N"E72id" 2% 5h Z LI X
DEFENTT, o< FOEBIZ, DMEISO7TIMO TO s 5
A= FREFIEBIETT, BENELIEIWONFRL, I7
VY RXEFIORBENL P e ET,
# OUTPUT 704;"BIN"
EfFa<vrF

T/, BT (N) ZT4B X UT50 M E— FCREOEEL
HELET,

E L ]

CEANESLTESNAITL FFHE., ZOLEICIE
EFEnT. AR ENy TIPIZAMPERET, S5
DAr7ENEARFE, REEFXFERTLEEZ
2. MEIOTEIROEARTOATL KB THD 1R
ELTEFTENET,

i

[ S




37 —ERYTITZ b

SRQVAZ L, EDL) REHTH—-ERY 7 X MYTONBED
PEIEET S 2HOERTYT, SRQVAZEMmI< > FifEioT
ABTEN, U0ax > FCHRAMABZ EFTEE T, FREFAD
SRQT A ZEIZHIET 2 R EEIMOBIIRES N, RO LI LE
BHDET,
00= SRQTAE-TN (F7+N})
0l = *}—/3—70—TSRQ
08= 7—%7~A{ 357 NTSRQ
16= FHEITY FZITANR v LT 1 D20D Y T —TSRQ
32= REFO7J 53— F+7Y 3> (IDDCO) ZETSRQ
FREARETT ST L3~ F (IDDC) F{ETSRQ
TTIX Y FRERICT S AP E— TRV ESRQ
SRQVAZIL, ED L) LHMARTHLEDT YT VR-VLI RS
TLAR—TNIITEE T, VYTAE=NLIRIFOVTR
PDORATAF—TNE Y FBE (True) 2% 5% &, SRQY v
(Ev 7)) P°E (True) ICERESNTH—ERY 7 TR PR
EhET,

RDTOYTZ LEHP-9000 PCICAD LET,

A AR IAT B

10 REMOTE 704

20 OUTPUT 704;"M4ON" IDDCOZ 727 —% 74 F TN

TSRQ
30 OUTPUT 704;"K2N" URIEI~=Y FEfE2 7079 A
40 S=SPOLL(704) 1D TR —VEET

50 DISP "B7B6BSB4B3B2B1BO" !
60 FOR I = 7 TO 1 STEP -1

70 DISP BIT(S,I) S ATBICE Y FRTF—F A%
FT

80 NEXT I

90 DISP

100 END
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38 h—UFJ—FE—-F

2-26

F— s F v —E— FTld, IV bPO—-TEBEFEHLLZTD

DMELS07D Y £— MEiE 2 FMBTE ¥, DMEISO7T% b—7 74~

Y—E— FIZTBRIITROBEY TT,

@ DME15070 [POWER] A4 v F% [OFF] 2L %7,

® ##E/SRVO [TALKONLY] ¥v hAA v F% [1] (FADIS
HELET,

@) GPIB/NATDMELSOTE 7Y ¥ %, F— 5 a#—HDbWIidlo
FNA AR LE T,

@ WOFNAAZRYAYF Y —ICBRELET,

G DMEL5070 [POWER} A4 vF% [ON] LT ¥,

® DMEISOTORIHE/SANVEREL LT,

F—2F Y —F— FOF7 4V METOREIZ1HLL) 3EHD
ERERTT, 72750, ROFMEICE Y ThDAo b—7 BEDLER
ETEET,

@ [STO/CLR] K% v 4#BLETET. THERDELI B =7
FENRFL AT LA ICA IR —VENET,

RE F=AUS

r=0 EFERE

r=1 17 h FREVE

r=2 1077 h FRELVE

r=3 17%7: ) ERELE

r=4 10 &7 ) R fELE

r=>5 1B L7 D RREVE

r=6 [STO/CLR] K ¥ v %+ T L ICEREE
(F—FuH—F—FDE X&)

@ FE+2 h—rBESERENIZS [STOCLR] K5 X ZHL
¥+, [STO] ERVET LT, REFWBRLICEETH—7
FEGLE T, r=6%BRL-EE T, HETLRRENR
TENSzE 512 [STO/CLR] R V2L TLEE W,

@ F—F AT EF 7T HEIZIE [STOCLR) K5 v &2 BER
LE¥, [STO] ERPERZET,

DMEISOTRR D T+ —< v 54 ¥ FTid, T FLyHF TR

L= ay CHEETADLRAUERASERENE T, SNIEDVT

12366 ERBL T3V,



[ R | 5%. E | 1}

T RUARA w FHPBEICEEIRTVAESICIR. B
BEVHSLEICTY 70 v 7APESRET, ZTHTIZ
F—alErEshEd,

pa]lil]

3.9 UE— FRIE

73 VOGPIBA ¥ 72— REE WA A . DMELSO7i2Y
E—- PV PO VTRKRETEL LR ET,
Ca<wr FE{ES EDMEISOTIIREE— FIZA D, BIEMED
DMEIS07I2% 5N T T, REI< > FOBRIZRDEY TF,

CtnnnnnnE+nn

727EL

+nnnnnn {TIREER (5-1/2 #7)

Exnn 128 EER
S0y FEERT AL, AN LHEMEEZNVRAM (RESE
RAM) ICA FTTEEF, £/, 207 FIZDMEISOTORKIE
E—-FERTIEET,

C ] ";E EE C |

1, DEBELEBOLNMEZTEAALTLLLESE N, HlAE
1.90000E WD ANETVL UV ERETARICR. XD
Jv FEEBLET,

V1.9N
2T, EVLVWREBEER-THHCOT L REEST
<7EEW,

2 JE-MREZETUTNVRAMICZ PP LET,

VA=A A axr}

10 REMOTE 704 1)E— MEEICERE
20 QUTPUT 704;"C1.9N" UWFIE# BHiA

30 QUTPUT 704; "SON" INVRAMIZEZ A b7
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2-28

H4-1, H42%BRL TS0,

[1] POWER
KEDEBERON/OFFT 5 A A v FTF, BLRAAMIRESON
T,

LYy IRAL v F
BEL VMY BRZERAL vy FTY,
FA4F—FFAME—FTIZ, [200k] & [2oMQ} (¥4
F—Fv—fFE) DAL v F2RBICBLTEE N,
fauTo] A4 v 5% [ON] 235 &, EBEME & EHNER
CHEBIL VIR Y,

Bz £ v F
HEE-FEERITBRXA v 5 T3,
faACDC()] A4 v Fik, BEBE. BREIEICBT 5ACDCE
BRLET, BANET @y 44— FFA M. [Q
DO)] ZERL TS,

[A] 24 v 7id, ERBEZERLE TS

(QB+] AL vFid, BIRUEEZESA A - FF A&
R{LETS

[Vl 24 vz, EEHEEZBRLE T,

4] LCD
MEBEERTDOO5-UMOESBERETT, WEE-
Fo VO VBEB L URGORELZERLE T,

(5] CTRS
LCDD IV M A MERETEERY 2-5TT,
[6] RCL

Fe O —H—BEIIBNVT, AT ENTVE F—F FFHS
E?X /f Vi ?“’C\\vg—o



STO/CLR
T u—F—BECBVT, AVTTHF—FOEAREDF
RNEBRTL2A v F T,
dBm
BmllEZITH L ECIORL v FEBLET,
[8] REL
DA v FEETEEANEUEE- FiIRh T,
(1 SENSE 4WIREA /13 F
SRAERNEZIT) L &, EBERBHERT2HFTI,
INPUT 2WIRE A 13 1
BEHE, 2BRNEPHEELT) L S FERATART T
24 MAX AT F
BRNELZT) LEIHEATAHRTFTY, 2A0EHEL 2 - X
A2 TWwWETF,
BEY 2 — RN ¥—
ANBEROV 2—- XA oTWET,
ACIFT ¥
ANEFRa— FERAI4A7 5T,
CAL/NORMA 1 v F
REORE (BHE/SRNVICLZRIE) 2175 E & IfEHT 2 A
42 FTF, BEIZ [NORM] OMBIZL TS0V,
GPIBI %7 %
(A7 aVDOGPIBA V¥ T2 — AR EEZELTVAEEFILO
Fo )
GPREZHAWVWTERBZ* IV I — VT 27200327 ¥ TT,
GPIB7 FVX, b= A —RAAf vF
(73 DGPIBA v ¥ 72— A%EZE L TWAETFTIO
Fo ) ,
GPIBRNRADT FLAZRBRET DAL v FTF,
b= F ) —F—Fi2T5120E,. [TALKONLY] 24 v F
(1] (FTEDICEREL£3,

pry
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1 Ev BE

L-bIE
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MLEFEFAELLE) WEEE SVE
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BRI h e R o0, EIICRT - AT o
TLEE W,

514 90—z

PNEVE L EOTENTESIE. A CED - hEER 2 b S PV
KO TELRN TSN,

- ¢ [POWER] 24 v F% [OFF] (CL. ANWERI—
REGLTLOBFANLTLLES VY,

CYLF RN Y LB EDEREDHBDIE, FRLEVT
(rEV, REDES., HRIXFOHEA. T ATL1O
BELERRITIENHNET,

5.2 mik%

ANBEI— F I EEORN. T T0Ob . ERERLVDA
BLTLEE W,

T
i

CWEBOBAGEN SN ETERBORBEISHYET, T<
IERERLELTIES W,

HESOBEAL., BEROTE /TS ERCBHuELE (72
AR
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FEE: £(RREDO% +H 7 )

LY | o | AR 2415 [ 14 H
22~24C 18~28T
200mV (WY 1GQ 0.007 -+ 2% 0.016+3*%
2V 10V 1GQ 0.006+2 0.011+2
20V 100,V | 1OMQ 0.006+2 0.015+2
200V lmV 10MQ 0.006+2 0.015+2
1000V 10mV 10MQ 0.007+2 0.015+2

* FHRHElEE— F 4 ¥

NMRR : 50 Hz, 60Hz = 0.1% T60dBEL B

BREBTAT . 1000VdeE 2idac¥—2 200mVL Y VB LU2VL VTR
143720 10 #5EH. 300Vrms CIEE5R)

dBm(ZEH#6000) ( HEE ¢t (0.02dB+ 17 M), -78dBmBL iz LT
SRR ¢ 001dB. LY D05%LL Iz LT

ACREDEMEEE = .
FEEE + (FETEO% +H 7 M) 14EH 18~28T
vy | 20Hz~ 50Hz~ 10kHz~ | 20kHz~ | 50kHz~
50Hz * 10kHz * | 20kHz ** | S5O0kHz ** | 100kHz **

200mvV | 1.50+200 | 0.35+100] 0.6+200 1.5+250 5400
2V 1.50+20010.35+100| 0.6+200 1.5+250 34400
20V 1.50+200 | 0.35+100] 0.6+200 1.5+250 34400
200V | 1.50+200}0.35+100| 0.6+200 | 1.5+250 | 3+400
750V | 1.80+200{0.75+100 | 1.0+200 1.8+200 3+400

* 18004 7 >~ PRLE  #¢ 180004 7 ¥ FLAE

ANAVE=F YA D IMQ+2%, 100pFEL T 5

BRESAT : 750Vms. 1000VE—2 (200mVI > VB LUVE ¥ VT

15372 0 1085317, 300Vrms T3 & 1000kVHZ A E
BEDNE VA,
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dBm (F:i600Q) : HEE =+ (002dB+1H 7> ), -78dBmEL EIZH LT
SEREE 1 0.01dB. L v TV D05%L iR LT

DCSF .
LY | o R+ (RREO% -+ ) 1FEH 18~28T
200 A} InA 0.1+15

2mA | 10nA 0.1+15
20mA | 100nA 0.1+15
200mA | tpA 0.2+15
2000mA | 104 A 0.2+15

BEFEE 2Ab 2—X (250V) , 70 ¥ bRV L D HBATEE

ACORQEMESHRE . . . .
Ly MR £ (ETREO% +H 7> ) HER 18~28T
’ 20Hz~ 50Hz 50Hz~ 10kHz
200 A 1.5+200 0.8+ 100
2mA 1.5+200 0.8+ 100
20mA 1.5+200 0.8+ 100
200mA 1.5+200 0.8+100
2000mA 1.5+200 0.8+ 100

BEFRE 2A 2—X (250V) . 7Y FSAR VK DIIRETEE

I
vy SREE MR + (BREO% +H7 V1)
24858 22~24TC 14EH] 18~28T

2000 im0 0.01+2 0.02+3

2k 10m Q) 0.01+2 0.018+2
20k 100m 0.014+2 0.026+2
200k 1Q 0.014+2 0.026+2
2M 100 0.02+2 0.035+2
20M 1000 0.10+2 0.12+42
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R . HEh MR F 2o FENR
HERERE  +5V
{33 2 450Vdc F 7zidac¥ — 7 (18720 10%) . 250Vrms TILEHE
FAA—FF AP 22VETCOESEESFR
SEEEIR - #1.6mA

— et
ESZN

+£220.000%4 7 » FLDC (E&FR) . BE. B, LY UBLU
REEE TR
[
DCE 7 IZACERES X RMME CIZ BB £ 213 F 8, ACE 2T
DCEHE TIEFE
BER (EWECHTAE - EOLE) | ACKERET
=3
THREE (BETEEFEE)
3@/ #
BAkaErryE—-FEE
500VE — 2
% E— FlEEE (CMRR) 1kQ ANFH
>120dB (DC: 50, 60Hz + 0.1%) . >60dB (ACEMRE)
BEEE (0~18TH L U28~50T)
+ (0.1 XBREEMHE [14] ) /T
B
BERRES#E : 0~ 50T (35 CE THIEE 80%kH) . #
WFAL—F4 7 3% RHWC (35~50C)
RIERE#E . -20~60TC
Tx—bT v TEHE

1 B CALER IR
ik

230 (W) X 86 (H) X 280 (D) mm

BATE 250 (W) X 105 (H) X295 (D) mm
g8

#12.4kg
BRET

100/120/220/240Vac DA & 0 TSI THHEICERE. SANEBEIL
FLTEI0%UA, 7272 LEA250VE T, 50/60Hz
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HEES

#10VA
18 i
R AE 15
BREI-F 1A
FA MY —F (KTL-107) tFK
AT 3l
GPIBA ¥ % 7= — A ¥—F (IFO1-DME)
g — ¥
SHi. AHI. T5, TEO. L4, LEO. SR1., RLO. PPO, DCI. DTI.
El. CO
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ATERMICOVT

S ITIE, HE L HEEOBRICLELBMICOVWTHBEL T,
INLOBEMIC L VAZE—RBEMNLZIDITHIENTEET,
NG, ENEFREM T, I TIRERSREFICEI L 223
ZfTVET,

1. EERERR

EFAEDHZEEEETS

AEEL, ACE7-IZACHDCEFTOEOEME (True RMS) FHIET
53T, TOWREICED. BALZDZVIREBORBEMEE L
B, B, ARE. OZEDE, /A4 X, VARG (Fa—
FAHFA T NI0BE) REO—BHRERY ERICHETEF
FTo CNETHACUEFETRERBEICRELEENTELCE
L7z, BEOEMEZHETE2VHEROWEEL RFONEEL
BRTBBICIZELR L L TRAIDF— 7 2 BF LTS,

EENDEFIC & BFRE

B ERRICERT A2 L CHEBICETSPPE L, —RIIED
HBOBMEEELSEL D T, BEETOANA VY E—F R & HE
UCHIBOERE (V—AAf Y E=F U R) IS8T E, BRER
ERTEET, FRISRBEELE (A rE—-¥ 2 210G6Q) %
BWBREHEOBIZY —A 4 v E—F Y APIkQLU T Th LR
ZIF0.0001%RMWME L D 3, RIE~OBRICI VEEIEL L%
ETIE, I57LANITRTEY LR EANTEEON L 7—Y
PEIETEE T,
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*rA-1 EEET#HR
E-28F HUEEE DC, AC
ACHTYVT AC RADH b =% Jlms
ANER pk -k 0- ok “RMS CAL AC DCRS D& =HOELHE=
BOEME ac? + dc?
EE
pk _L
o f\/ P-pk | 2.828 1.414 1.000 1.000 0.000 1.000
BREZRE (28
YAYA % 1.414 1414 0.421 0.435 0.900 1.000
’ T
BHRERE (EHE)
Pk J(_
Mpk_pk 2.000 2.000 0.764 0.771 0.636 1.000
FE
e
OI l ek | 2.000 1.000 1.110 1.000 0.000 1.000
BRAME
Opkl LI ka%k 1414 1.414 0.785 0.707 0.707 1.000
it ZAV P8
R =
X ph-pk
0 2.000 2.000 2.22K 2K 2D 240
s T
D=X/Y
K-n/D 7
ZEODIEYE
pk _‘JL.
/\/ 3.464 1.732 0.960 1.000 0.000 1.000
0 pR-p

" RMS CALIZ, EREORWEERRTE B L IREL LFHECEREBRORTETT,
CERFATENTNF A4S

2-38




1. DCEREHE
BEFFEEE%) = 100XRs/ (Rs+10)
72720 CRs=HMERKDO Vv —AEHR (Q)
2. ACERENE
BN, KR TANA v E=F U A% kDET,
10°
J1+@xF-Rin- Q)2
L i Zin=FHHATA v E—-F TR
Rin=10"0
Cin= 100X 10"°F
F =BE (Hz)
RICKRTY—ANEFIZI2EEZ kDT T,
Zg
Zs+Zin
L i Zs=V XA E-F R
Zin= ANA Y E—=F VR GHEEM)
IS LA-1 BBREFCLSBENIE

Zin=

BERFERE(%) = 100X

\C+DCHEEESORE

HA-HZRTERIIDCLV AV EICH LACETOBBELZFITYT, 2
D& HEREAUETHEICE, FTERBOACEEZE > TACK
FOENELPEL 7, DCHIIIDCHRETHEL £3, BEO
b= VrmsfE. ACKKS B L UDCHSDERIZKADEN T,

b— % brms = x/(ACE‘Zﬁ‘rms) t +(pCcHes) 2

N

HA-1 E3WE

ov
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BRTZZAXSZSOEEA 7€

ACEEMEXBRL VDL L EIRBOANZERIEE L, £
RMEFIOdigitsRIBICR B ENFRBHVET, ZDI ) RANSHTT
By ME, BIER A X0EB L EOFEELRBZOFT 7Ly M
LORELET, Z0FT7Ey ME, RBORNGIEELOES
FHMELZVR)EBREICKRELEEZEZ TEA, IR,

1R3E © 40 digits?® F 7+ v » (0.40mV., 200mV Ll ¥ )
AJHMEF = 10mV, 200mVL ¥ ¥
h =% brms = 102+0.42

= 4100 +0.16

= /100.16

= 10.0lmV
R, BEHLZLT 7Ry PTERET S L.
1RSE © 20digis® BFIH 22 F 7+ 2 b (020mV, 200mV L > Y)
ANEE =10mV. 200mvVL > ¥
F—%ms =4 1024+0.22
= /100 +0.04
= 4 100.04

= 10.00
AEBEIINZI0.00mVERTLE T,

2. WHUAITE FAi

T AU~ FOESHHEIE

BWETEEZ EE T A2BICIET A b — FEEOIERAFREILY
B 57-0, ERUEE,LS T A Y — FOBELFWTHEL
wrzhiEz) A,

3. AC BITEH
ACEEORBBAE I, RBPEHTS ACEREBOF AT (F

B, EWERLE) | EEE, FIRE, A XFE BRI A5
ZERLRZTIEZD LT A,

2-40



BENEME

BELERED LELEL - A0FEOHESD 2 VITEHOH
BAESETABRICIE. BROENEEMO 2T TR T A
DCEETHITEMEIIDCLANVER LAY ET, LIELEF
HACTH L, EWEDHHVIIRMS EHThAEEZFEALET,
ACERE -IZACEFEOEWEIX, —ENERNBETACERI L
BEC IV RETIANE LA LAY E L EESELDCERME
HEEEBRENICE LY, LERINTET,

CHE T, EHEDERERSSRIECEPRTVE L W
By IC. fikh FRIEOEMBEIIE -7 EOLN 28 %D, FHE
BY— 2 D2 2 2 ) £, FHERRIBOFNETIE, EZE
OMEIZBT BEMEI,

AN 2DI@Ia)y=nl QN 2)=FHEDLINEE 2> TE L,
pEROALEOE S TIXFHESEERBLFEA L T,
LNEET CERBEOEOEMEZ RO TV Lz, WHERTIC
FEaDRL, 74X BVEEER THIUE, HOBIERRTIH
S RETBORENTELZIZTTCT, LAL, MESNBESIH
B ERETRVEES, WEBRENEEICRERD I, T
. BEEER, K74 A X BERESEOESIIERICH
ETEEEA,

BER (JLALTPIE)

BERE W) O, BESOBIEROSAFIv 7Ly VRRTR
DIFERT 25 A — 5 O—ETT, BROEEEIY-7BED
EWEBEICHTAHETT, EOEFA 7NV EEDET A 7LD
¥ — 7 BEFERZIEOESINE, BWHOEEY AV THEER
kDI, FREOESEILI0 (K- BE L EHEEENFS
LW HENET,
AEOEEEIEL30 (FVRF—N) T, TVAT—VHHT
BB L, EEEIII0N S TRNETEMIC LN T,
(FVARTr—X3) | ERHE (0F Y NHN—T AT — IV TE)
ANEFOHEBEEIORBMCTHNIL, FVAF =V TOT LT
Iy LY VOBIBREIC L DMEEEEICEEREFELIE A B
BORESRAITHTH 2410, FUOFHIEOEREENICH LD
BRI OLICIE, FOEMHNBEACH Y T Y TOF TR
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- TORETEOEFTEHEL I T, MEBROENERTENT
DEFBOY — 7 BEDIBLUT THTEERILIOTT, 7IVA
b= VR CRRMEICIZRICET R 2 F > TRAESRL RO I
Fo N—T AT = VTORKESEIIROED TT,

2X3)/1=6
T e

Vkicyd I ‘ 1.0
13K /\/ 1.414
ZEDIZENE /\/ 1.732
WEEHH M 1.414~2.0
100%~10%
RIS AX 3.0~4.0
ACHyTY>T
L7=730 X5 3.0
XIS 7K >0.0




HA2RTERIE, BEEROEMNEMTA2E52ELTVET,
INS—EHOEEILDLPLED, BEEIBOZBILEFTOH
FIXEENKREL Y T,

ACH Yy T T LISV AFITIERD L H %D £9,

HEE =y 1/D-1
BRELD=Ta—F4F A7 (47 VEIZHT L9V AEOHT
) TF, TOREHZTHEDLHPYVEITH, FVAF—NT
Fa—F 444 7 NVH10%% B2 556, FETOFHRTESE
DOHIRZ K 7SV AF % ERBICHMETEE T,

WEE =30 =4 1/D-I
9.0 = U/D-1
100 = /D

D= /10 = 10%

IR L 12, BESTOBIESIC L AEEIBERT (Hh—737—
L) Lzt 20RE#HESVET, A8BI3200kH2% B R AT
BiEEELTHET,

AV a—=L—F

AYa—b—HME, YIv IEHLIVWIEERE L SHFEINTSE
D, REZADEFIIH T HBBEFHNORRENMREZERT S D
NTF, AYx—L— ORFEIL, REOREREES L UIRE
HRLROBEBEZHET 56, RELIILh A,

BELEETAUSEVSIUIBTIYER

WROME EAD) L L TADEERIL, ERSE -7 ED10%P5
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