UAXSTATION 100 ENGINEERING SPEC REV 0.1 15 MARCH 1983
15 JUNE 1983

1. OVERVIEW

The V5100 workstation is 2 19° monochrome workstation designed for the
srofessional user. The VS100 consists of a corrorate standard multibox
containing an H7865 rower surrlysdisplay rprocessor modulesa fiber ortics
transmitter/receiver module a3nd 3 pitblit sccelerator module. The V5100 uses
3 19 in monitor (VR100) in a3 landscare format. The monitor has a screen
resoultion of 1088 sinel horizontally bs 864 rixels verticallus. The VS100
interfaces to 3 VAX 11/7XX CPU through a3 10MHz fiber ortic cable and 2 VAX
imstalled Unibus window module. The VS100 is surrlied with 3 LK201Cx kesboard
and 2 VS10X-EA mouse as ineput devices. An optional diditizing tablet VS10X-EA
is available.

2., PRODUCT DESCRIFPTIOMN AND FUNCTION

3. PRODUCT REQUIREMENTS

4, STANDARDSsREGULATIONS AND CERTIFICATION

The VS100 comrlies with the standsrds and redulations listed in the followinsg
subsections.,

4.1 FRODUCT SAFETY

DEC.STH, 119 - digitsl eproduct safets (covers UL 478y UL 114, CSA 22.2
NO. 154, YDE 0804y and IEC 435)

IEC 435 Safety requirements for data rrocessing ecuirtment
4,2 aC FOWER
LEC.STh,. 002 - AC rOWer wirings drounding, recertacles and namerlates

DEC.STD. 122 - AC rower line standard ( orerating frecuencw 47-63 Hzs
orFrerating voltages 87-128VAC or 174-256VAC ).

4.3 ELECTROMAGNETIC COMPATABILITY

ODEC. STD, 103 - electromasnetic comezbilitwy (EMC) harduware design
reauirements.,

FCL rules and rezulationsrs epart 15 - Radio freauency devicess subrart
J (level A )} .

INIRECTIVE EEC - 76/88%9-EMI/RFI recuirements for the British Isles

VIE 0871 level N-12 - Limits of radioc interference from radio frecuency
spearatus and instazllations.,



4,9

ACOUSTIC NOISE

DIN 45635 FT1 and PT16 - Measurement of zirborne noise emmited bw
machines

YDE 20658 FPart 2

DEC.std, 102y section 4 will surercede the zbove guidelines when
available

ERGONOMICS

ZN1/335 - Ergonomics requirements for disslay workstations im the office
enviroment.

ENVIRONMENT

DEC.std., 102 - Environment standard for comruters and rerirherals

( class By with orerating temrerature rande of 10 to 40 desgrees C snd
10 to 90 rpercent relative humiditu).

LANBUAGE

DEC.std. 107 - Didital standard for terminals kewboards

DEC. std. 148 - Multinationsal character—set

MISCELLANEOUS

DEC.std. 040 - Desisgn and certification of harduware sroducts to national -
and international redulsations and standards.

DEC.std. 092 - Color and finish standard
DEC.std. 105 - Disrlay workstation erdonomics
VIDE 0730 - office machine ecuirtment

VIE 0860 -~ video disrlay ecuirtment

CERTIFICATION AND APFROVAL

The V8100 is desisned such that it will obtain the followins 113t1n55»
certificationss and arrrovals!

{safety) listing adga3inst UL 478 and CSA 22.2y No 154

(safetw) certification of comeliance to IEC 435

" (EMI/RFI) international certification of complisnce to FCC level A and

VIE N-12 level



5. HARDWARE
Se1 DISFLAY FROCESSOR EBOARD
S5.1,1 DESCRIFTION

The disrlay srocessor module (OFM) in the VS100 contains the MC46BOOO
ceusprOodram ramserodram roms screen ramrand I70 eports. Connected to the disrlau
rrocessor module as daughter boards are the fiber ortic transmitter/reciever
(FOT/R) module and the Rit Blit Accelerator (BEA) module.

The timing for the DFM is derived from 3 79.96Mh=z ECL oscillator and
divided down to 40Mhz, 20Mhzs 10Mhz and other lower frequencies for use in the
sustem. The 80Mhz clock 3llows for 2 screen disrlavw of 1088 pixels horizontally
bu 844 rinels verticallw.

Communication with the host cepu (VAX11/7xx) is thru a3 fiber ortic cable
of us to 300 meters in lendgthr which connects to the Unibus Window Module (URW)
located im the VAX unibus backelane., The fiber oeptic interface orerates at =
10Mhz rate. All transmissions across the fiber ortic cable are initiated bw the
IFM’s 68000 cru or bw the EBA module. Transmissions to the VAX cru are 54 bits
in lendgth (16 data bitss 16 crc bitss 18 address bitss 1 control bit, 3 srare
hits). Recieved data from the VAX cru is 24 bits in lensth.(1é datas bitss 1
control bit arnd 7 seare bits). Data is transfered across the fiber link in
a BI-FHASE L encoding scheme. All data transmissions are sent with 3
14 bit CRC checksum.

The [IPM 2lso contains?

K erogrammable CRTC controller for generating the necessarw timinsg
signals for the VR100 moritor

two programmable USART’s for communication with the ortional
digitizing tablet and the LK201Cx kewvwbosard.

A discrete interface for the VUS10X-EA hand held mouse

A set of 5 LED‘s for fault indicsation. 4 led‘s are redy and 1 led
ig dreen. The led’s are located on the rear of the DIPM» and are
viewasble from the rear of the multibox.

A rower-us self test diagnostic used for testing of 211 mador rortions
of the OPM modules the EBA moduler the FOT/R modules and the LK201C¥
Keuboard. An extended set of tests are srovided for user tests of the
US10X~EA hand held mouses the VS10X-BA digitizing tablet, and zlidnment
of the VUR100 monitor.

Ilde loor self test that will run continuosly after rower-ur self test
is puns but before the user lods onto the VAX cru., Idle self-test
rrovide 2 continuous check of the functionality of the VS100.

The Micro-disgnostics a2lso has 3 MAINTANCE MODE which will enable the
user to run srecific tests and to test the I1/0 devices,



5+1.2, BLOCK DIAGRAM,LOISFLAY PROCESSOR EROARD
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The V5100 has 3 total of 456kb on board memorus a8llocated as follows!

PROGRAM RAM 128Kb

FROGRAM ROHM 16Kb

SCREEM RAM 312Kb (4.24 bits)

ANDRESS SPACE 000000-07FFFF FROGRAM RAM

UNIRUS
FRAME BUFFER RAM
FROGRAM ROM

080000~0FFFFF
100000-17FFFF
180000~1FFFFF

The V5100 can address 256Kb of unibus address srace



5+1.4., I/0 REGISTERS

The following devices are marrped into the I/0 seace (addr 23 = 1) of the
MC&800C corul

Tablet USART

Kewboard USART

Mouse position redister

Crt controller register

Suystem status redgister

test led redister

EBA "dgo® f/f

S5+.1.4.,1 CRT controller register

The CRT controller rrovides the necessary timing signals to the VUR100
monitors and the address for the start of the visible screen memory that will
he read out seauentially during refresh of the screen. The CRT controller has
two memors 3ddresses assigsned in the I/0 serace. The first is 3 rointer register
that is loaded with the value of the redister that data will be derosited in.
Their are 14 redisters available for use in the CRT controller.

The second redister is the data redister., Any data derosited in the datsa
register will be transfered to the register rointed to bw the address redister.

CTRC ADDRESS REGISTER

address = 800040 (HEX) write only

CRTC DATA REGISTER

address = B8000A4 (HEX) read/write
BIT 7 6 S 4 3 2 1 0
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REFER TO DEC. SPEC. A-PS-169463-00 FOR MORE DETAILED INFORMATION

The reauired rarameters for erorer oreration of the VR100 monitor at 2 screen
resolution of 1088 Horz ¥ ?460Vert rinels arel

RO = 45 R1 = 34
rR2 = 37 R3 = 04
R4 = 74 RS = 08
Ré = 72 R7 = 72
R8 = 00 R? = 11
R10 = 00 R11 = 00
R12 = 00 R13 = 00
Ri4 = Q¢ R15 = 00



Se1.4.,2

DISFLAY PROCESSOR STATUS REGISTER

The DISPLAY PROCESSOR STATUS resister is used by the MC48000 crpu to obtain the

status of events the have an

resister 15 2

bit

bit 7
bit 6
bit 5
bit 4
bit 3

pit 2

bit -1

bit 0

]

effect on

read onle® resister.,

the oreration of the VS100 sustem.

This

read only

(3v)
(O0v)
(3v)
(Qv)
(3v)
(Ov)
(3v)
(Qv)
(3v)
(Qv)
(3v)

O OO OO

| | | O N A IO [ 1

OFF

ON

OFF

ON

OFF

ON

link is srresent

link mot available
link error detected
rno link error detected
the UBW attemrted to

access non-existant VAX memorwy.
Illedable address from the BEA

or the DPM.

Used 35 3 status

bit to indicate the reason
for fzilure to dga3in access to
the UNI-BUS.

0 (Ov)
the
0 (Ov)
1 (3v)
0 (0v)
1 (3v)
mode
0 (0v)

wououon

address placed on the

uni-bus was 3 valid address,

BEA
BERA
not

rnot erresent
rresent
in manufacturing

the module is in 3

address = 8000C0O (HEX)
7 6 5 4 3 2
it 07 | 66 1 DS | D4 } D3 | D2
mouse rushbuttonsright. lodic
lodgic
mouse rpushbuttonsmiddle., lodgic
lodic
mouse rushbuttonsleft logic
lodgic
link available lodgic
lodic
link error lodgic
lodic
non-existant memory lodic
logic
logic
BBA rresent logic
lodgic
manufacturing mode logic
losgic

manufacturing enviroment.



5¢1.4.3

MOUSE POSITION REGISTER

The MOUSE FOSITION redister is used a3s 2 count/direction register bw the 468000
ceu. This register will contzin the value of irncrements that the mouse was moved
zince the last *"MOUSE POSITION REG® read by the &BO00O cru.

address = B00040 (HEX) read only
bit 15 _ 8 7 0
| Y7 ~=cmmmmmmcm e e e YO | X7—=mrmmrm e X0 1
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hit 15 = Y7 The M.S.B. of the Y rosition redister. Used to indicate
the direction of mouse movement in the vertical axis (Y amis).
logic 1 (3v) =
logic 0 (Ov) =
bit 14-8 = the value of the mouse movement in the *Y* direction

hit 7 = X7 The M.S.B. of the X position redister. Used to indicate the
direction of mouse movement in the horizontal axis (X axis).,
logic 1 (3v) =
, logic 0 (Q0v) =
hit 6-0 = the value of the mouse movement in the °*X" direction.



50104‘4

TEST LEDNS REGISTER

The TEST LED‘s redister is used to turn on/off the 4 red led’s and 1 gSreen led

located on the rear of the DPM board, These LED’s 3re used buy the micro-
diadnostics to indicate failure of any of the ma.Jor sections of hardware in

the US100 sustem.

RIT

bit 7

hit &

bit

(4]

bit 4

bit 3

bit

3

bit 1

bit O

i

address = B000B0O (HEX) WRITE ONLY
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RESERVED

RESERVED

TEST OK Used in the manbfacturins enviroment.Indicates
that the VS100 has successfully rassed burn-in
self test. NOTE self test takes aerrrox 20 sec.
lodgic 1 (3v) = test rassed. cleared on rower-ups

reset by the hostror external
init.

logic O (Ov) = test failed,

green led logic 1 (3v) = led off
logic 0 (Ov) = led on indicates the VS100 has

rassed power—-up self test

red led 3 lodic 1 (3v) = led off
logic 0 (Ov) = led on

red led 2 logic 1 (3v) = led off
logic 0 (0Ov) = led on

red led 1 lodic 1 (3v) = led off
logic 0 (Qv) = led on

red led O logic 1 (3v) = led off
lodgic 0 (Ov) = led omn

REFER TO SECTION 7.5 FOR A COMFLETE DESCRIPTION OF THE TEST LEDS ERROR CODES



5.1.4.5 TABLET USART

The TABLET USART regsister is 4 I/0 marred locations used to set-ur the 2661
USART for =rorer communications with the ortional VS10X-REA digitizing tablet.
The clock to the USART is 5.000Mhz., The normal communications baud rate to the
ta3blet is 94600 baud

address = 800020 (HEX) READ/WRITE
800022 (HEXD READ/URITE
800024 (HEX) READ/UWRITE
800026 (HEX) READ/WRITE
RIT 7 6 a 4 3 2 1 0
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REFER TO DEC.SPEC. A-PS-18623-00 FOR MORE DETAILED INFORMATION

NOTE! The clock inrut to the USART is 5.000Mh=

G.1.4.6 KEYBOARD USART

The KEYROARD USART redgister is 4 I/0 marred locations used to set-ur the 2661
USART for communications with the LK201Cx keuboard. The clock to the USART is
5,000Mhz. The baud rate for the LK201Cx keubosrd is 4800 baud..

address = 800000 READ/WRITE
800002 READ/WRITE
800004 READ/WRITE
800006 READ/WRITE
BIT 7 6 S 4 3 2 1 0

e o . G T T W T Wi P W S e M e SO MNE M. E Wb GUN WS M G WD (SRS GNS G U W WD MU WL AWA s Wen S e e eae
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REFER TO DEC.SPEC. A-PS5-18623~00 FOR MORE DETAILED INFORMATION

NOTE!: The clock insut to the USART is 5.000 Mnz



3+1+3 I/0 CONNECTOR DESCRIFTIONS

The following I1/0 connectors are located on the rear eanel of the YS100 DISPLAY
FPROCESS50R MOTULE.

F:1.45.1 MONITOR OUTPUT CONNECTORS

The VR100 monitor uses 3 sererate outruts. These outrPuts are rrovided throusgh
isolated ENC ture 50 ohm connectors. The levels of the outruts are:

video 0.0v-800 mv.
black = 0.0v
white = 0,700y
horz.sync 0.4v~2,4y
vert.sunc Q.4v—-2.,4y

9+1.5.2 TABLET POWER AND SIGNAL CONNECTORS

The tablet uses 2 connectors. one for rower and one for signals. The
connectors are industry standard D-SUR miniature tuere connectorss located on
the backeazanel of the IFM module.

? rin rower connector (femaley D-sub ministure)
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rin 1 +35v

i 2 +5v

in 3 N.C.

in 4 +12v

rin S N.C.

sin 6 -12v

rin 7 ground

#in 8 ground

in 9 chassis dround

25 rin signal connector (female» D-sub miniature)

D G L D M e S D W T G S G A G T WD MR T D MRS SR S S U Ge s WED SR T Y WP NS e SR SO GNP TR e P B S e s om S e e

Fin 1 safety dround

in 2 transmit

#in 3 receive

#in 7 signal ground

#in 12 reserved (test INIT)
i 13 reserved (test 0K )

2l1l other rins = n.c.



Fe1.5.3 MOUSE POWER/SIGNAL CONNECTOR

15 #in power/sisgnzal connector (femazaleys

[l-sub minizture)
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Fin
Finm
Fin
in
Fin
Ffin
fin
Fin
7in
rin
sin
Fin
Fin
Pin
Fin

Gel:5.4 KEYROARD

YA

YE

XE

XA

N.C.

+5V D.C.
N.C.

N.C.

GROUND
GROUND

N.Cf

RIGHT BUTTON
MIDDLE BUTTON
LEFT BUTTON
NOC’

FOWER/SIGNAL CONNECTOR

- — - o — . — = > W S — S S WD VD W W e W . -

RECEIVE
GROUND

+12v dc
TRANSMIT

RS-423 COMPATIELE



.16 INTERRUFTS

The MC&8000 uPF on the IFM has 7 levels of inmterrurt. Level
7+ the highest level is rnon-maskaple. Interrurt vector addresses are fixed.
Thne 7 levels of interrurt zre?

level 7 = BRBA non-existent memorw, Set whemn the BEA tries to address
non—existent memorw in the VAX cru, Cleared by clearing the
BEA "Ho® bit.( the BRA will then clear its memory request:
which will clear the LEVEL 7 interrust.

level 6 = VERTICAL SYNC, used 2s 3 watchdog timer., Set bw VERT, SYNC.

from the CRT controller, Cleared by RESET S5IX. (read from

address BOOOEQ (HEX)

LINK TRANSITION. indicates that the Fiber 0Ostic link has had

either LINK ERROR assertedr or that LINK AVAILARLE has

changed states. Cleared by either 3 rower-ur reset

(hardware) or 8 read from address 800040 (HEX)

level 4 = BEA DONE. Used to indicate that the BBA has comrleted an
oreration., Cleared bw the BRA when the 48000 uP clears the
RBA ‘*do* bit

n
i

level

level 3 = Tablet USART interrurt, Receiver buffer fullror transmitter
buffer empty.,
level 2 = Kesboard USART interrurt,. Receiver buffer fullsor
' transmitter buffer emeptwu,
level 1 = not used

S¢1.7 MANUFACTURING MODE

A Jumrer has been rrovided on the DFM module that will zllow for
3 duynamic functional burn-in of the zebra/bba/fotr in 3 manufacturing
environment., This Jumper reauires the use of loorback connectors on the
tablet i/0 rort (DEC, PT# 12-155346-00)ra3nd a3 loorback connector on the
kevboard rort (DEC.PT# 12-XXXXX-XX)., when in this moderthe micro-diadgnostics
will loor continuously on the rovwer—-ur self test, The unmit will halt a3t the
first occurance of 3 detected errors and diserlayw the test number in the
led indicators.



3.2 UNIBUS WIMDOW MODULE

201 FUNCTIONAL DESCRIPTION

(4}

The HM7452 module is 3 standard heisht hex size module used 3s 3an
interface between the VS100 and the VAX11/7XX crpu., The module connects to
the VAX unibus backrlane and recieves its rower from the VAX. The M7852 is
connected to the VS100 bw 3 2 channel fiber ortic cable. The M7452 has B8-16
bit resisters used for the transfer of data between the V5100 and the VAX ceru.
The VAX is allowed to address the control/status redisters onls.
The VUS100 can address either the control/status redisters or the UVAX memory.

The M7452 is an NPR device and is also carable of interrurts to the VAX. The
address randge of the module is selected by switches. The interrurt vector
addresses are rrogrammable., The Interrurt level is selected by 3 standard

BR chirs set a3t level ERS.

The unibus module is carable of surrorting one (1) VS100 communications
link The maximum lendgth of Fiber ortic cable that can used with the V5100 is
300 meters.

S.2.2 MAINTANCE MODE LOOFERACK

The M7452 module is provided with the carabilituy to rerform loorbachk
of datz while under srogram control. This is accomplished on two levels. The
first is an electricsl loorback of dats that has been encoded into bi-phase L
dats at an ECL voltase level.While in this moderthe XMIT ON bit should be
dis-asserted. this will rrevent dats from beindg transmitted to the VS100 disrlay
erocessor board. Alsorwhile in this modes the CRC denerator may be disabled.

The second level of loorback is the OPTICAL loorback. this mode recuires
that 3n ortical loorback connector (DEC FPT. # 12-yywwu-zz) be installed on the
fiber ortic connectors. While in this modes the XMIT ON bit must be asserteds
and the CRC dgenerator may be either asserted or de-asserted.

The loorhack srocess is started by first setting the arrrorriate bits
in CSR Osthen lozding the data to be loored back into CSRS. Loading of data
into CSRS will initiate the loorback seauence. Data will be loaded into CSRé.

If interruets are enabledsthe unibus module will interrurt the hostrwith the
vector address that was rreviouslu loaded onto CSR7.

5.2.3 SWITCH SELECTABLE BUS ADDRESSES

The base address of the M7852 is selectable through 3 set of switches

ioested on the module. The randse of addresses is 760000-777760 (BASE 8) The
numbering and location of the switches is as follows!?

UNIERUS

address bit 12 11 10 ? 8 7 6 3 4 ADDRESS
ON I ON I ON 1 ON | ON 1 I ON | ON | 1 ON | 760440(8)
OFF | 1 | i 1OFF | 1 10FF | I FFE120(18)

¢ - oo vy D o - - W e M S W e S 44 MO 0 AN am e miS G0N S W e WS G MY TYS W WS W W) WA wen e W b e S seem

switch rosition 1 2 3 4 S5 b 7 8 9



5.2.4 SOFT VECTOR ADDRESSES

The VECTOR addresses that the VUS100 uses to interrust the fhiost cru
are loaded by the DEVICE DRIVER rrior to ucode load., The vector address must
be loaded into CSR 7., The a2llowsble range of addresses is 000000-001774(RASE 8)

G.2.4 BLOCK DIAGRAM

- 2re e mws W oo w——e - - oo s wro > wor - o et - oo 2t e e - -

IUNIBUS | | FIBER |  ---1XMIT S§.R.1---> FIBER
I R N 1 OPTIC 1€=3] |=mmm————e [ OPTIC
IXCUR’S | | | XVUCR’S!  ---|REC S.R. l<--- CABLE
————————— ' B L L L Y pumpp——
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| CONTROL/STATUS |

| REGISTERS |
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CONTROL/STATUS REGISTER BIT ASSINGMENTS
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S5.2.6
1
CSR 0 |
BIT
BIT

circuitry

BIT

BIT

BIT

BIT

BIT

RIT
BRIT
BIT
BIT

BIT

BIT

14

13

11

10

Link Transtition
set wheni
1, 2 link error occurs
2, there is a chandge in the state of the link
available bit
cleared bu! The host CPU

Link Available indicstes the status of the fiber cable seauelch

set when! & sufficient level of light is detected bz the fiber
ortic receiver
cleared bu! The host CPU

Link Error
set when: 2 CRC error is detected bu the fiber ortic receiver
durindg datz recertion

cleared by! cleared when the host cru clears bit 15

Xmitter On used to control the state of the Fiber Orptic PIN
transmitter diode

set to 1 = lidght on

cleared to 0 = light off

Maintance Mode controls the state of the U.B.W, module. Allows
data to be loored back internallwy to the module
for testing purroses.

maintance mode enabled

= normal oreration of the module

set to a 1 =
cleared to O

Cre Disable used by diadnostics to disable the deneratiorn of
CRC checksums.

set to 1 = disable CRC deneration

cleared to 0 = enable CRC dgerneration

Maintance Done used to signal the end of a3 maintance mode
cycle

set to 1 = m2intance mode cucle done

cleared to 0 =
RESERVED

OWN

Interrurt Enable

RESERVED

FUNCTION COIE specifies an oreration to be rerformed by the
display Processor.,

GO0 bit



The V85100 micro-code will surrort the following 3 functions in ROM based
firmwarerand the 2 commands associated with the SEND PACKET functian.

BIT POSITION

CODE S 4 3 2 1 | FUNCTION
O 1ol oio0 10101 INTIALIZE
1 T-;-;-o-;-g~;*;-;-;-;— SEND PACKET
2 :“8‘;“8“7";‘;‘;“;“5’;“ START DISPLAY

e e o o . S W W ——— " S WS W . - v " o —

The "SEND PACKET® function has two sererate commands that
are suprrorted in the VS100, Thewy are!

1, REPORT STATUS -~ this command returns information 3bout the
displaw’s status and addressing enviroment to
the host.

2. MOVE OBJECT -~--- this command allows down~line loading of

the display micro-code into diseplaw locsl
memory.



343 "BIT BLIT ACCELERATOR
Fe3.1 FUNCTIONAL DESCRIFTION

The Elit Eit Accelerstor (BBA) is used to move data to snd from the Disrlay
Frocessor Screen memorw 23t high seeed inderendant of the Disrlayw Processor
CPU., The EBA recieves command sackets from the Disrplay rrocessor» and can
modifyrmanirulate and move datz for the Ppurpose of cuickly chanding visusallw
disrlaved information.

From 2 functional viewrointy the BEA is divided into two sections, One secton
‘interrets commandsrcompPutes addressesy and eprovides control and execution of
algorithms. The second section is used to Process bhit dats.

The following instructions are surprorted by the BRA firmware

A. COFY AREA
B. PRINT TEXT
C. VECTOR

D. HALFTONE

For 2 comrlete descrirtion of these instructionss refer to the WORKSTATION
GRAFPHIC ARCHITECTURE V1.0 sHANK LEVY MARCH 1, 1983

F+43.2 BLOCK DIAGRAMNM

to/from BEA address bus 23 bits

IiEM T e o e e o o e e e o e e o o e e e e -
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ISCRATCHI | ADDRESS |
1 PaD | 1 PATH {
I MEMORY!T = meeeececeeae-
| | , to all blocks
| mmmmm e -
. I
to/from UV REBA data bus 16 bits i
DFM P mmm———————— e e

- I MICRO CODE |

{ I 56 bits |
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5.4 FIBER OPTIC TRANSMITTER/RECEIVER MODULE (DEC.# 54-16010)
Tedsl FUNCTIONAL DESCRIFTION

The fiber ortic transmitter/receiver module is used to drive the fiber
ortic cable. The data inruts to the module are ECL level sidgnals, the data
outruts from the module are ECL level signals. Alsoc outrut from the module is
the link 3vailable signaly used to indicate that the lidght received is sbhove a
minimum value 3s determined bw the sauelch circuitry,

NOTE: the link available signal sssereted indicates that lisht is beind
received, It does not mean that the fiber ortic link is functional.,

S.4.2 BLOCK DIAGRAM

FIBER CABLE <~=ceeeceee o
(receive) ~=-==3|PIN e >l hybrid 1
| diode | { receiver |~=———eeee-- > ECL DATA 0QUT
1
|
| sauelch |==—-- I link | == * link
------------ I available | available
ECL DATA IN-~==-- >l driver |—==—- 1 L+sEsDy oo > FIBER CAELE
———————————————————— (trasmit)

the'FOT/R has four sections. These are! 1. the hubrid receivers 2. the

sauelch circuity 3., the link availasble circuit 3nd 4. the transmit L.E.D.
driver,

5.4.3 SIGNAL DESCRIFPTION

40 rin connectorsy Female

—_—— G . - - . - D M S - . i e W W e w—t—n

rins 1»25354 +35v
rins Sr6211912, GND .
29230+32+33»
349346937238 »
40
sins 7+8+9510 +12v
rins 135145154916 -12v

#ins 17+18+22y N.C.
23924925926,

2728
rin 19 link avail H
rin 20 link avasil L
rin 21 ®mit on H
sin 31 ecl tx data L
sin 35 ecl tx data H

#in 39 ecl bie data L



5.5 FIBER OFTIC CABLE

LEC.FT# 17-00333-01 unterminated
NEC.FT$ 17-00343-xx terminated (RC25B-y:0)

The fiber ortic cable used in the VYS100 is a two channel cable: that orerates

in 3 graded-index mode of oreration. the ortical fiber is 100nm in diameter:s
clad with dglass that is 140nm in diameter.

S.9.1 WEIGHT

The weight of the fiber optic cable is 100 lbs/km nominal,» 45ks/km nominial
5.5.2 COLOFR

The color of the outer Jacket of the cable is TéN (rer DEC., 216 » BEIGE)
5¢543 CABLE LENGHTS

The terminated cable is available in standard lendgths of!

DIGITAL PART NO. DIGITAL OPTION NO. LENGTH (-0Z+2%Z»+30cm.)
17-00343-02 BN25ER15 154 (49 fto)
17-00343-03 BN25R30 30M (98 ft.}
17-00343-04 BN25R6O 60M (197 f1.)°
17-00343-05 EN25B?0 P0M (295 fi)
17-00343-01 BN25B150 150M (492 fi.)
17-00343-06 BN25R300 300M (984 FT.)

The cable is available in the unterminated version onls on srecial order. The
DEC st$# for unterminated cable is 17-00333-01. All didgital cable that meets
these rurchase srecs will have the transmit cable clearluy identified. The
recieve cable will zlso be identified. The cable has the followind
charactersites?

mirmimum bend radiuss fiber cable with outer sheathind
» 3.0 inchessy > 7.6Cm

minimum bend radius fiber cable without outher sheathing
* 140 inchy > 2.54cm

the cable will withstand 2 crush force of 400LRS./linesar inch



9.4 VR100 monitor
S5.46.,1 DECSRIFTION

The monitor used with the VUS5100 is 3 19in (diadgonal) landscare mode
monochrome cathode raw tube(CRT) contzining all of the recessarwu electronics
for disrlawing hidgh resolution alrhanumeric/srashic video information. It
is AC rowered, self contzined in a2 comract slastic enclosure and receives
video and sunchronizindg sisgnals thru 2 3 conductor cable from the Y5100
multibox.

The monitor is equired with fault indicating LEDs (normallw on) and
is intended for mounting om a3 tilt/swivel base. Other kew festures of the

monitor arel
rear ranel mounted controls for brightness and contrast
self contained rower surrly
DCLI znti-glare screen costing
noise free oreration without 2 fan
meets class A FCC radistion levels
UL arerroved

Seb.2 VIEWARLE AREA
FORMAT
The viewable rresentation is 2 rectanglular format of
seuare rixels with 1088 rixels across the horizontal
dimension and 844 rivels across the vertical dimension.
F486:3 ACTIVE DISFLAY AREA!
With 2 solid white screen arrlied and at 3 maximum

signal level of 40 foot-lambertss the zsctive disrlaw
size shall be!

Horizontasl 354.3mm 4+~ 1.5mm 13.95in

Vertical 281.4mm 4+~ 1,.5mm 11.08in
screen asrect ratio 1.2631

F+6.4 FIXEL SIZE:
Horizontal +323m 0.0128 in
Vertical + 325mm 0.0128 in
rixel asrect ratio i1



I+643 FAULT IN
Tne VUR10
are norm

signals/

The LEDs

Sebe b FPOWER R

S.6.7 CONTROL

G.6.8 INPUTS

The inruts to th
ranel of the mon

5.6.8.1 VERTICAL

DICATING L.E.D.S

0 monitor is eruired with 4 fault indicating LEDs. These LEDs
2lly illuminated to indicate the fresence of the necessary
voltades for the rprorer oreration of the monitor.
indicate the following canditions:
VIDEQ minimum threshold of 300MV reauired
HORZ SYNC TTL level required
VERT SYNC TTL level reauired
B+ Voltade 80% of reuired B+ level for normal oreration

of the monitor is available
figure of back ranel

T+EB.S.

EQUIREMENTS

115v @ 1lame., 240v 2 ,3amp
fuse ture = 3JAG (U.85.)
Smm X 20mm (EUROFEAN)

SYyEXTERNAL

brightness
contrast

e VR100 monitor are BNC tyre connectors» located on the rear
itor.

V. sunc width = 0.1 to 0.5 Msec
V. sunc reriod = 16,6467 Msec
V. synec., Tr = <3ns., T = <3ns.
V, blankind interval 0.775 HMsec
V. unblank interval 15.9212 Msec
V, frequency = 60H=.,
S+.6.8.2 HORIZONTAL
He sunc width = 2-8 uSEC
He sunc, reriod = 18.4146 uSEC
H. sunc, Tr = <3ns, Tf = <3ns.,
H. blanking interval 4,804 uSEC
H. unblank interval 13.612 uSEC
He frequencyg = 54 .3KH=.,
5.6.8.3 VIDEO
Voh = (white level)
Vol = (black level)
Tr = < Ing.
Tf = < 3ns.



5:.6.9 POWER REQUIREMENTS

120v 2c @ lame
240 v 30 B .35 amr

Se6.10 FHYSICAL DIMENSIONS

height(w/0o tilt/swivel) = 14,75 in. (37.5cm)
width = 18.0 in. (45.7cm)

derth = 16,0 in. (40.6cm)
weight(w/0 tilt/swivel) = <43 1lb. (20.5 kd)

S.6,11 TILT/SWIVEL BASE
surrlied with each unit. customer installed

swivel randge = 340 dedgrees (limited bwy the cables)
tilt randge = -3 to +15 dedrees



5.7 MOUSE VS10x-EA

S.7+1 DESCRIPTION

The MOUSE is a3 hand held rointindg device used to select obdects on the disrlaw
scereens It is attsched to the diserlay processor module through 3 12ft. cable
with 2 male 15 rin D-sub miniture connector. Fower for the MOUSE is derived
from the disrlay Processor module, The MOUSE rrovides relative rosition data
to the disrlay rrocessor by means of cuadurature encode sidgnals for each axis
{X 3and Y)., The MOUSE 2lso has 3 buttons used to sidgnal events to the disrlau
rrocessor. The mouse buttons are numbered 1 thru 3 from left to ridht.

5.7.2 PHYSICAL DIMENSIONS

Height = 1.3 in (3.3cm)
Lendth = 3.73in (92.3cm)
Width = 2,75in (7.0cm)
Weight = <10o0z. (280dgr.)

cable lendgth
cable color

12 FT.
DEC 068 GREY

5:7.,3 SIGNAL DESCRIFTION
15 rin D-SUB miniature connector turermale
rin 1 thru 135
NOTE: cable shield is tied to the metal housindg of the connector.

S.7.4 ACCURACY

The VUS10x~-EA is carable of sroviding 200 rpulses/inch. The rate of movement of
the MOUSE is limited to 10 in/sec.

5+74+5 FOWER REQUIREMENTS
+5Vde +/-10% @ <150ma. protected by a circuit board mounted °"rico*fuse.

Note! the "pico® fuse is not customer serviceable.

D746 OPERATION



5.8 TABLET, W/5 EBUTTON PUCK DEC. PT. # 30-20037-01

5.8.1 DESCRIPTION

The VS10X~-BA diditizing tablet is nighly accurate absolute rositioning device
used to insfut coordinate da3tas to the disrlay rrocessor board., The diditizing
tablet is connected to the disrlaw srocessor bw two cables, One is 3 9 rin
cable used to surrly rower to the tablety and the second cable surrlies datz to
and from the tablet. The tablet itself is 3 micro-rprocessor controlled devices
with 8 hand held ruck which has 5 buttons for controlling the oreration of the
tablet.

The VS10X-BA is 2 diditizing sustem consisting of the following comronents

TABLET V510X~ChA
S BUTTON CURSOR VS10X-DA
12 FT POWER CAELE 17-00341-01
12 FT SIGNAL CABLE 17-00322-06

The diditizing tablet is 3 compruterized inesut device which sends X-Y
coordinate date to the VS5100 to indicate the rosition of the cursor on the
surface of the tablet to 3 high level of zaccuracy

T+8.2 ACCURACY

The accurazcy of the tablet is 1000 Lines/ineh a3t 22 deg.C +/- 4 dedg. C st
the serecified humidity and 3ltitude

REFEATABILITY +/ - 0,001 inch {(with cursor)

COORDINATE ORIGIN: absolute

5.8.3 OPERATION OF THE TABLET
The tzblet maw be orerated in any of the following modes of oreration
POINT?: stulus suwitch or cursor indicastes a2 single X-Y outrut

CONTINUOUS: Multirle X-Y e3irs are outrut 35 long zs the stulus
or cursor is in the proximite of the tablet. No switch
activation is recuired.

LINE! Multirle X-Y rzirs are outrut 23s long as the stwlus or cursor
switch is held down.

INCREMENTAL: Movement of the stulus or cursor of more thanm 0.01 inch
in line mode initiates outerut.



5.8.4 FHYSICAL DIMENSIONS
S5.8.4.1 DIGITIZING TABLET Us10X-CA

height 2.171 inm (S55mm) in level rosition
4,203 in (122mm) in tilt rosition

tilt andgle 14 des +/- 2 des.
width 16.75 in (425 mm)
derth 16.75 in (425 mm)
weight
5.8.4,2 USEABLE SURFACE SIZE
The surface is seamlessy oracue acrulic elastic
width 11.0 in (273.4 mm)
derth 11.0 in (273.4 mm)
S5.8.5 FOWER REQUIREMENTS

SV nC < 2.0 ame
+12¢ DC < 120ma
-12vV DC < 120ma

5.8.6 SIGNAL DESCRIFPTION
1/0 cables 25 rin maler 12ft. (3.7m)sDEC 048 =rey

FPin function

ground

transmit data
recieve data
reqauest to send
clear to send

data set rezady
dround

carrier detect

20 data terminsl ready
other Frins reserved for other functions

WU Gl

POWER CABLE, 9 sin femaler 12ft. (3.7m)» DEC 0648 drev
PIN FUNCTION

- - s S S W T > G WS VW WP G D WS D dun Ge St S GTS G S Sees e Sws

+12v DC

T -12v 0C
ground
ground
N+sCo
chassis dground

DN U D G e
z
>
(!
*

W
>
]
f
foud



RELIABILITY

The M.,T.B+F. shall be » 10,000 hrs.

DATA FORMAT

figure to be surrlied
SWITCH FPOSITION SETTINGS

figure to be surrlied



5.9 LK201-CA KEYBOARD
5.9.1 DESCRIPTION

The keuboard used with the VS100 workstation is the LK201Cx. This

kewboard is a rroduct sepecific variation of the D.E.C. standard LK201 familw
of keuboards. For 2 more detailed descriestion of the LK201 keuboards refer
to the documents listed in the zerrendis.

5.9.,2 MODEL DESIGNATIONS

All LK200 familu keuboards are designated bs 2 model number which

" describes the keuswitch grours imrlemented, keucar rlacementrand labelind.
The kesboards described here are designated LK201Cx

LK201 € =

A

| ---- alrhabetic describing keucar labels.

l ----- alerhabetic designating a3 VS100 srecific keuwboard.
MODEL NO. KEYROARD LEGEND
| Usiox-am 1 LK201-CA | USA/CANADA 1|
| Vsiox-aB | LK201-CB  IBELGUIN FLEWISHI
| US10X-AC | LK201-CC  ICANADA (FRENCH)I
| Usiox-aD 1| LK201-CD |  DENMARK 1
| US1oX-AE | LK201-CE  IUNITED KINGDOM 1
| Ustox-aF 1 LK201-CF | FINLAND |
| TVsiox-ag 1 LK201-CG 1  GERMANY 1
| Ustox-aH 1 LK201-CH | HOLLAND |
| ustox-al 1 LKzoi-cI 1 ITALY 1
| US10x-AJ 1 LK201-CJ  1JAPAN KATAKANA |
| usiox-ak | LK201-CK  ISWISS (FRENCH) |
| ustox-AL 1 LK201-CL  ISWISS (GERMAN) 1
T Ustox-aM 1 Lkzo1-cH | SWEDEN 1
| Ustox-AN 1 LK201-CN | NoRWAY 1
| Ustox-aP 1 LK2o1-CP |  FRANCE 1
| Vstox-as 1 Lkzoi-cs 1  seaiN i

i VS10X~-AZ | LK201-CZ I AUSTRALIA !

e - o e . - o et WS S MO S T S S WGP Se NS M W GNS SOES WSS S SN GRS SWS SE WG WD WA WAB WID TN D WM WD S FS W W S G GO i SR



5.9.3

5.9.3.1

5.9.3.3

5:.9.3.4

DIMENSION

The height from the desktor to the finsger contact surface of the home
row of keuws shall be 30mm. +/-1.0 mm,

The overall dimensions for the kesboard are !

width 21 inches S3.3cm
derth 6.75 inches 17 .2cm
heidght (including keucars) 2.0 inches Selem

The unsculrtured kedys are mounted on 2 curved base which will rproduce
3 sculrtured kesboard eprofile with unsculrtured keus.,

The weidght of the kesboard with the interconnecting cable is less than
5.0 lbs 2.3ks

COLOR

The function keus located on the tor row of keuss the cursor keus and
the six kews located directly sbove the cursors will be 3 neutral color
(DEC 217).The color of the remainder of the keus and the keubosard are
grew (DEC 068).

REFLECTANCE

The keucars reflect less than 45%Z of the incident lignt.

LEGEND

figure to be suprlied -
KEYBOARD INTERCONNECT

The kesboard interconnect cable is 16 ft in lenght. In an uncoiled

conditiony the cable is 19 ft. The kesboard cable uses 3 4 rin male
telerhone connector a3t each end.,



549335

KEYEOARD OFERATION

The orerator uses the keuwboard to transmit encoded kewing events to
buffer in tne workstation. A keving event is transmitted whent
1. ang key is newlwy rressed
2. any of 3 certain set of keus is derressed
3., certain kous are held down 2nd are denerating
auto rereathkeving events.

excert a3s a3llowed 3bover the release of a3 kew is not an event.

data is transmitted from and recieved bw the hkeusboard 2t a2 rate of
4800 baud.

transmitted data is in sindgle bute format for 3 given
kes. urpon receiving a3 reset command fron the V5100,

_ the keybosrd will serform 3 power—-ur self test and then

3.9.3.6

transmit 3 4 bute code to the VS100., The 4 butes
transmitted at power-ur are defined a3s follows?

first bute firmware 1.0,
second bute hardusare I.0.
third bute error code or 0 error code can

indicate RAM errorsROM checksum
error or kew down condition

fourth bute indicates srecific kew down if any

The user must identifw the kevwbhoard to the VS100 ie. what natursal
landuadgesy dermans:sfrench etec.reither in the set—-ur mode or throudgh
escare sequences when switching keucars or kesboards.

N KEY ROLLOVER
The keubozrd will transmit the last kew down even though other keus
not released., This will enable the workstation to exibit the N kew

rollover feature whent

1. *shantom keu" rossibilities do rnot exists.

are

2. The pbell of the kesboard can be prodrazmmed for various volume levels

3. The keuclick indicator can be rrodrammed to an ON or OFF condition.



5.10 FOWER SUPFLY - H7BéS
F+10.1 OFERATION

The H78B45 rower surrly is 3 sinsgle endedsswitech tures resulsted AC-LC
converter circuit, It utilizes 3 uni-directionsl transformer in 2 half
wave transformer courled mode, The unit orerates a3t 3 constant
freaquency and redulation is achieved by rPulse width modulation of the
inverter frimary current conduction time. Frimary enerdy storade is in
the inPput filter caracitors 3t arrroximately 300V DC, Discrete rulses
of known current are rrovided to the UDT rrimary winding with each
triddered period of oreration. This current is transformed by the UDNT
and is available a2t lower voltadge and higher current 3t the secondary
windinds of the UDT. Bw imcreasing or decreasing the rulse width » the
avasilable outrut voltade is affected corresrondinsgls, Hernces 3
constant outrut DL voltade is maintained with vareing lines and loads
bw incressing or decreasing the converter pulse width,

9+10.2 ELECTRICAL SPECIFICATIONS
3+10.2.,1 AC INPUT SPECIFICATIONS
3.10.2.2 LINE VOLTAGE
Line voltage inrut rande is selected by an orerator accessible switch

located near the AC inlet connector, This switch reacuires 3 smzll tools
such 3s 3 screwdriver to orerate. :

5+10.2.2.1 120V AC nominals single shaser 3 wire.
87V AC to 128V AC,

5,10.2.2.2 220V AC nominaly single shases 3 wire.
174V AC to 256V AC.

9+10.3 FREQUENCY

9.10.4 CURRENT

5.10.4,1 6A RMS Mawimum (87V AC inmeut for full rated
outrut)

5.10.4.2 4A RMS Maximum (174V AC inrput for full rated
cutrut)

9.10.5 FPOWER FACTOR

The rouwer factor ____RMS WATTS oo __ of the inrut shall be sgreater
RMS volts x RMS ames

than 0.60 at full outrut rower and 120V AC, 40 Hz line.



9.10.6 INRUSH CURRENT

At the first arrlication of inrut voltade to the rower surplyy the
stated surdge current maw be reached for 1/2 cucle of the inrut line.
Following that surdes there will be reretitive resks of exronentislls
decavwing amelitude for ur to 10 or more cuycles of the line until steady
state oreration is reached.

128V AC! 70Amprs (reak)

256V AC! 70Amrs (reshk)

5.10,7 OVERLOAD FROTECTION

5.10.7.1

3+10.,72

fin externally accessible circuit brezker is srovided to rrotect

the outeut wiring, The is rated at & Ames»230V AC 3nd covers
both inrut voltade randes.

The start-us transformer is rrotected agsinst overheatins
during 3 fault by 3 1/2 Amr»250V fa3st blow fuse, This fuse is
mounted on the circuit board and is servicesable omly bu
aualified rersonnel.

5.10.8 REAL INPUT FOUWER

320 watte inmput maximum a3t full rated DC outrut load.

5.10.9 EFFICIENCY

The ratio of DC outrut rower to real ineput rower 3t full rated
load shall be 0.7 minimum over either inrFut voltage rande.

5.10.,10 LINE VOLTAGE DISTURBANCE

5.10.10.1

5.10.10.1.1

5.10.10.1.2

UNDERVOLTAGE
UNDERVOLTAGE WITHSTAND

The sower supply is carable of withstanding ang undervoltade
condition for any duration without phusical damade or
dedgradation.

RIDE THROUWGH

The POK signal(reset to the VS100 mother board) shall remain

asserted durindg one half cucle of less thanm the minimum line
voltade.,



5.10.10.1.3

NOTE?

HIGH VOLTAGE TRANSIENTS

& srike is defined as a voltadge transientsy of either rolarity

and of either common or differential moder with 2 rise time (10%Z to 90 %)
of 9.1 microseconds or less and 3 T31l1l time (to 10%) of 10 microseconds or

more.

3.10,10.1.4

5.10.10.1.5

3+10,11
3+410.11.1

9.10,11.2

50100 1103

The aversdge rower of srikes shall not exceed 0.5 watts.
LOW ENERGY TRANSIENTS

The surply shall withstand 3 300V reak voltasde serike containing
not more than 0.2 watt-seconds of enerdy rer srike without
sustaining damage or degsradation to any rortion or component

of the surrly.,

HIGH ENERGY TRANSIENTS

The surrly shall withstand a2 1KV reazk voltage spike containing
not more than 2.5 watt-seconds of enerdy rer srike without
suystaining damadge or dedgradation to ang rortion or comronent of
the surply, This is 3 one-shotr non-reretitive transient.

ELECTROMAGNETIC INTERFERENCE SUSCEFTARILITY
AC POWER LINES
CW RF

The rower surpply shall orerate without sustem desgradation with
3 volts RMS surerimrosed on the AC rower interface. (311 three
limness rouwersneutral and dround).

TRANSIENTS

The rower surrly shall orerate without dedgradation when
transients with 3an enerdy level of 2.5 watt-seconds are
surerimrosed on 21l conductors ( rower neutral and dround) of
the rower cord For testing rpurrosesy the averadge transient
rower shall not exceed 0.5 watts.



5.,10.11.4

5.10.11.5

5.,10.13

3.10.14

RF FIELD STRENGTH

The rower suprlw shall orerate without dedradation in the
following fields»100% amrlitude modulated with 1000 Hz seuare
wave.

10KHz to 30M

Hz? 2v/meter
Z0MH=z to 1 GH=?

Sv/meter

EQUIPTMENT EMINATIONS

In 3 system configurationsy the interference voltade on 2ll
cornnection to commerical AC sower shall not exceed 80 db above
i microvolt @ 10 KH=zy decreasindg with fregquencs to S8 db above
1 microvolt @ 150 KHz-450 KHz and 48 db above 1 microvolt from
450 KHz to 30 MH=z. The interference field strength shall not
exceed the following levels at 30 meters from the ecuirtment:

Frequency level

10 Khz - 30 MHz 30uV/m (34dbuV/m)
30 MHZ - 1 GH=z 17uV/m  (254buV/m)

COOLING

Forced air is suprlied by 3 single 12V IC fan. Minimum airflow
thruy the farm is 27.0 C.F.M.» inderendant of the AC line inpPut
voltadge.,

ACOUSTIC NOISE

At the sustem level ( complete sustem box with 31l boards:1/0
devices attached and the power surrluy fan on )y the
recuirements are!

-noise rower emmission level < uuuy at zzzz=z

-front orerator sosition a-weighted sound rressure

-no rromenient tone or impulse noise

meazsurements shall be made a2nd rerorted in accordance with
DEC.STD. 102.4y which includes the recuirements of ANSI S51.29,
which in turn includes the repuirements of IS0 3741 throush
3744 and of IS0 4081 for noise measurements.

ACCESSIBILITY

The rouwer supply case ca3n be orened orile by the use of tools.



5.10.15

5.10.15.1

5.10.1

(4]

5

S.10.16

4

3

INPUT/0UTPUT CONNECTORS
AC LINE INPUT INTERFACE

AC line inrut is directluy tinto 3 line filters thru 3 three
rin IEC connector. An 18AUWG rower cord is resuired.

AC LINE OUTPUT INTERFACE

A switched AC line outrut is provided thru 3 lime filter to
provide rower to the VR100 monitor that is superlied with the
sdystem. The switched AC line outrut has 3 maximum rating of
1 AMP a3t 120v AC, Connection to the externsal device is thru a3
three pin IEC female connector.

OC OUTPUT CONNECTOR

The followindg voltadges are avaiiable a2t the rpower suprly outrut
connector.,

When viewed from the rear of the Fower surrlesyPIN 1 is on the
right.

VOLTAGE

s et w0s s o o e e a0 Sath ve Sade e ow aabe

-12V de
+12V de
+5V de
+5V dc¢
+5V dec
+5V dc
GND
GND
GND
GND
GNI
GND
GND



S5.11 MULTIROX
5.11.1 The VS100 is housed in a corrorate standard multibox
fidure to be surrlied

9.11.2 PHYSICAL DIMENSIONS

heidght = 6+65 in (16.%9cm)
width = 192.21 in (48.%9cm)
derth = 14.31 in (36.4cm)
weight = T+.B.S.

3.11.3 COLOR

The color of the multibox is DEC 0468 drewsy with DEC 217 dgreuw trim



6.0 FIRMWARE
6.1 ROM RESIDENT
A., SIZE --- 146k x 16 bits {word)
B. INSTRUCTIONS 3 basic commands
cory ares
move obJdect

start disrlay

C. FLOWCHART

T.B.S.
D. OPERATION

TWB.S,

642 RAM RESIDENT

A. SIZE

T.B.S,
B. INSTRUCTIONS

T.E.S,
€. FLOWCHART

T.B.S.

I, OPERATION

T+R.S,



MICRO DIAGNOSTICS
OVERALL MICROCODE STRATEGY

The V5100 microcode is defined as the 16.0 kilobute
rowerup/disgnostic rackader imrlemented in Motorola 468000 assembly
landuadery and resides in read-only memorw on the Disrlay Processor
Module. The microcode is resronsible for down-loading the disrlav
firmwares but is otherwise invisible to the host, Host (VAX-11)
disdgnostics are the rrorerty of the Macro Diadnostic epachkader but may
call the Micro Diagnostics via the Reset function, When the user lods
iny control over the 48000 uP shifts from the microcode to the disrlaw
firmware,

The microcode is comrrised of four mador sectionss

FPowerurs Idle Loors Command Loor and Maintenance Mode. The Fowerur
code is resronsible for testing and initialising 311 hardware on the
terminal end of the VUS100 system. The Idle Loor rperforms 3 modified
continuing seguence of the Fowerur codei and rolls between tests for
Host WGA commands» Mouse Login eventss and Kewboard Maintenance Mode
entry events., The Command Loor waits for and rrocesses WGA Commands
until the host sends the Reset Command to return the srocessor to the
Idle Loor, Maintenznce Mode is used srimarily to test the four
ineput/outrut devices that maw be zttached to the VS100 terminal:’

1, DEC LK201 Universal Kewboard

2., Philirs Monochrome 19*/60Hz P4 Landscare Monitor

3., Hawlevw 3-button Mouse FPointing Device

4, GTCO 11*® Digi-Pad Grarshic Tablet with S—-button Cursor {(ortionzl)

These devices require a3 human interfacer althoush the Kesboard and Table

also have self-tests which are called bw the Powerur code.



POWERUP SELF-TEST

Tests occur in order of incressing logic comrlexitws
in order to maximise error detection 2rd minimise the chance of =z
catastrorhic sustem fzilure. The &8000 remsins 2zt srioritwe level
seven (311 maskable interrurts disabled) until 511 I/0 control chiss
have been tested and initizlised. At this roint: the sriority level
is louwered to zero (2ll maskable interrurts enabled).

The Fowerur code should run less than tuwentw secondss?
the exrected cold-start warm—~ue time for the monitor. The Kewboard’s
70-millisecond Self-Test runs in earallels but is under the control
of the Kewyboard’s central eprocessing unit. At the end of FPouerur Self-
Test» one of two icons is disrlzvwed on 3n otherwise white screent!

1. Mouse Lodgin Icon -- diserlaved if there were no Fowerus errors.,
2+ Sustem Failure Icon -- dissrlzaued if there were Fowerur erraors.,

In addition» the kewboard’s bell is rung when the Mouse Login Icon is
disrlavedy to let the user know that the terminzl is reads for normal
oreration. Lodgins are disabled if there were errors on Powerurr but
are not disabled if errors are found durind Idle Loor, Once the user
hits 3 mouse button to loginy howevers there is the chance that the
link mav be down or mav g0 down while itransmitting the mouse event to
the host., 1In this casey the Mouse Login Icon is reslzced bs 2 third
icon? the Link Town Icon. Whenever this icon arrears on the screens
it is ur to the host to reinitiate communication witnh the terminal.

The Powerur code is structured so thast confidence is
built hierarchically., Each rrocedure first checks the error flags znd
skirs over the diazdnostic rortion if there were ane rrevious errors
(only the first detected error is rerorteds and further initizlisation
functions onle to enable entrance to Maintenance Mode), Tests are
executed in the following order!

A+ SIZE contained in the F/W roms arsr é&kb

B, OFERATION

on rouwer—-ur of the sustemsy the u-diasgrnostics will rerform =z
self test of the mother boards BEA board,FOT/R boardsthe fiber ortic
link and the UBW board. The test coverade is >»B0¥, Errors will be
rerorted by means of the leds located on the rear of the mother baoardy
and rerorted to the host CPU if rossible. on successful comrletion of
the rower-ur testsy the GREEN led on the motherboard will be lits =nd
the u dizdnostics will enter IDLE self test until the user rresses z
mouse button.

IC POWER SUPPLY

When rower is initislly sepelied to the Mothner Eosard:r an
internal RESET L sidgnal eprovides 3 100ms RESET signal to initislise the
harduware to 2 known state. If the H78462 Fower Surrly voltages are ot
within tolerances (DC OK nedgated)sy RESET L will be held true; therebw
rreventing the microcode from starting, The RESET L sisnal turns all
five Mother Board LED’s (1 Greenr 4 Red) onr which rrovides a test of
the LED’s themselves, At the end of RESET L {regzated)y the Fowerus
code blinks the LED’s off and on adain once. This =2ction 2lso causes
the state sequencers to remsr ROM from $000000 to $1380000,

MOTOROLA 48000 MICROPROCESSOR



Two checkerboard test ratterns ($55 and $AA)Y are useds

first for bute sa3th immediate datz and next for lonsword rpath immediate

datay usindg redister doO.

Once d0 has been verified for immedizte addressing, it
is reloaded with the first checkerboard rattern, $53555555.,

rattern is then cascaded throush 21l eisht dats redisters (d0-d7) and
311 seven zaddress redisters (20-36), The routine is then rereated with

40 initialised to the second checker-board ratterns $AAAAAAAA.
routine validates register RAM srace and redgister source and
destination effective addressing modes.,

The third ster is to test three lodical instructionss
*and'y "eor’s and "or'., After thats the sidgned multirsls 2nd divide
instructions are verifiedr and finally the left-shift and ridht-rotate
instructions are verified.

The final ster is to test bit manirulation using the
RCLRy BSETy and Scec instructions. This is a rarticularly imrortant
stersr 385 the diasdnostics rest heavilw on the functionalits of the
bit-oriented instructions to determine their ®=ath.

7+0.4 ROM CHECKSUM

The ROM verification routime comepares the truncated
8-hit comeputed checksum against the correct value (stored at the end
of ROM), This checksum is comruted bw 2 VAX-11 FORTRAN utilitw, and
is inserted into the final bute of the source file before creatins
the master set of ROM‘s.



7,0.5 PROGRAM MEMORY

A cursory memory test is =zerformed, wusing 3I2-bit
londgword instructions. The test is inm three basic sections!

1. Clear program memory (write 311 zeroes?. This rerforms 3m initial
check on continuits of memorw zddressing.

2, Restart at the besinning of memors, Rea2d the current longword for
311 =zeroes» write 211 oness read for 2ll ones 2nd srogress to the
next longword until end of memoru.

3. Restart at the bedinning of memorw. Read the current lonsword for
8l1 oness write checkerboard pattern #1 ($555353555)y resd to verifus
write checkerboard rattern #2 (3AAABAAAA)Y» read to verifyr clesr the
location (write 211 zeroes)» resd for 211 =zeroes and rrodgress to
the next londgword until end of memorwy.

7:0.6 VECTOR INITIALISATION

All 2356 excertion vectors z2re initialised to roint to
excerption-recovery code, Unimplemented vectors roint to 2 common
excertion handler which cleans up the stack znds when in Mzintenance
Mode» denerates an error messadge indicating which vector occurred and
what the value of the access address and erodgram counter wss.

7:0.7 HOTOROLA 4845 CRT CONTROLLER

The only read/write redister of the CRTC is the cursor
redisters which we test by writing and immedistely verifuing 211 dats
#a3tterns avazilablei decrementing from $FFFFFF to zero. Uron comrletion
of the disdnosticr redisters are initislised to define the screen size
2s 1088 rpixels wide by Bé4 pixels high (diving 2 epixel sersration of
areroximatels 1/78 inchesy or ,32546mm)$é a3s follows?

RO (1472/32)-1
R1 1088/32

R2 (1088/32)+3
R3 (0%X16)+6

R4 (200/12)-1
RS S

Ré& B64/12

R7 (864/12)%1-1

45 +totzl horizontsl characters rer line -1

34 disrlazyed horizontal characters rer line

37 horizontal sunce sosition in characters

06 wvertical/harizontsl sunc widths in characters
74 totsl vertical character rows rer screen ~1

05 addustment to vertical sync to force &0-Hz

72 disrlaved vertical character rows rer screen
72 wvertical sune rosition in charscter rows +1 -1

Wo#ononon o oonou R

R8 0 00 non-interlaced modes no skew

R9 12-1 11 sean lines mer character row -1
R10 o0 = 00 cursor start

R11 O = 00 cursor end

R1iZ O = 00 start sddress hish bwte

R13 ¢ = 00 start address low bute

R14 O = 00 cursor high bute

R1S O = 00 cursor low bute



7:.0.8 TABLET PORT

Internal looes-back mode is set on the Tablet USARTs and
the same scheme used to test the CRTC Cursor Redister is imrlemented
here on the dats holding redister, The internsl loor-back scheme
recuires that the mode redisters be set us for normal orerationss in
order to test the USART a3s it would normaliyg be used., Therefore:r the
Tablet USART is initialised sreceding the testr a3s follows!

Baud Rate <-- 92600

Parity Control Disabled
Asunchronous Receive/Transmit Mode
1 Stor Rit

8 Diataz Bits (Character Length)

I/0 <-- 16 ¢ Baud Rate -

The I/0 bit is initislised to 16 times the Baud Rate factor to account
for bute-lendgth characters., Following the testy the receiver is
enabled and the transmitter disabled. The transmitter must be enabled
erior to each transmit orerationy as transmit interrurts a3re cleared bw
disabling the transmitter,

7.0.9 KEYROARD PORT

Internal loor-back mode is set on the Kewsboard USART:
and the same scheme used to test the CRTC Cursor Redisters is imrlemented
here on the datz holding redister. The internal loor-back scheme reguires
that the mode registers be set ur for normal orerationss in order to test
the USART 235 it would normally be used. Therefores the Keuwboard USART is
initislised rreceding the testsr as follows!

Baud Rate <-- 4800

Farity Control Disabled
fisunchronous Receive/Transmit Mode
1 Stor Bit .

8 Data Bits (Character Lendth)

I/0 <-- 16 » Baud Rate

The 1/0 bit is initialised to 16 times the Raud Rate factor to account
for bute~lemgth characters. Following the tests the receiver is
eriabled and the transmitter disabled. The transmitter must be enabled
#rior to each transmit orerations as transmit interrusts are cleared by
disabling the transmitter.



7.0.,10 FIBRE OPTICS ELECTRICAL LOOP-BACK

The Fibre Control Redister is set for Electriczl Loor-
Back Moder and two checkerboard ratterns ($3555 and $AAAA)Y 3re then
written to the Host Control and 3tztus Resister individuzliz, After
writing each matterny NXM is chechked for error stztus on the sacket.
If NXM is okaws then the rattern is resd back from the loor-bachk
address, If the racket returns bad informations the datz will be
either 311 ones or 211 zeroes, Following this tests the Fibre Control
Register is set for Powerur State and Link_Available is checked, ITf
the host’s fibre light is ons the Link_Available software flas is set
and the terminal’s fibre light is set at the end of Fowerur (rrovided
that 2 Link Transition interrust is not received in the meantime).
Otherwises the terminal’s fibre light remains off unmtil 2 Link
Transition interrurt occurs. ANy time the Fibre Control Resister is
written tos it must be followed bw 2 1lms timer to 3llow the host time
to receive the new status,

7.0.11 VUSYNC VECTOR TIMEOUT

Interrurt are now enabled. If we do not receive a
veune interrurt within 100msy 2 failure is rerorted.

7.0.12 FRAME BUFFER MEMORY

The same scheme is used as inm the Program Memorw tests
though frame buffer memorw is tested in four auadrantssy for the sake of
sreed and modularite, Each uadrant of frame buffer memory is the same
size 3s Prodgram memordr so the frame buffer test sntazils four ecz2lls to
the common memory test,

7.0,13 BIT-BLOCK TRANSFER ACCELERATOR MODULE

The V5100 status redister is checked for the sresence of
the BRA. If the BRBA is rresenty four tests are euxecuted:

1. Scratchrad RAM -- 211 256 words
2, Corpuarea

3+ Halftones

4, Vectors



7.0.14 KEYBOARD SELF-TEST

A reaquest for the kewboard’s hardware ID times out after
i1 second. If the ID is receivedy we then call the kegboard’s self-test.
It is necessary to call the Self-Test azgainm a3t this roints 23s the results
the eprevious Self-Test could not be interrreted by the uninitiszslised
48000, The results of the current test are rerorted to the Kewsboard
LED‘sy amd to the 68000 via the following four-bute messade!

BYTE 1 KBID (Firmware) -- The Kevboard Il which is stored in firmware
BYTE 2t KEBID (Hardware) =-- The Keubozrd ID which is read from Jumrers

. in the harduare
BYTE 3! ERROR CODE (Self-Test)

GO Mo Errors
3n Kew down on Powerur
3E Self-Test Fzilurer RDOM or RAM
BYTE 4% KEYCODE (FPowsrur)
Q0 No keus down on Fowerus
WK Code for first kew douwn on Powerus

If the kevboard does not resrond with the hardware ID after one seconds
an error is assumed and rerorted.



741 IDLE LOOP

After successful comrletion of the Fowerur codes the
68000 continuously loors on 2 modified version of the same code until
the user either lods in or enters ¥Msintensrnce Mode., If Idle Loor fzils
3 testy it does not do any more testinmg until the next r3ss. All errors
are logded to the hosty but only the first error detected is rerorted to
the Mother Board and Kesboard LEDN‘s, The following tests are executed
during Idle Self-Test!

1, 48000 CPU (extended)

2., ROM Checksum

3. Prodgram Memory (truncated)

4, Vsunc Vector Time-0Out

5. Frame Buffer Memory (truncated)
6. BBA Scratchrad Memory

7+ Kegboard ID

Between testsy» Idle Loor rolls for mouse buttons (in which case the host
is informed)r host commands (in which case we branmch to the command
loor)y 3nd control/shift/f4 (in which case we branch to maintenance
mode), After 3 mouse button is hitr we initislise 2 counter angd inc-
rement it during vsune for five seconds. EHetuween testss we check this
flad to make sure the five minuts are rot ur, If we have not received a3
command from the host in that time» and link is =z2vailzbley we can sssume
the host is dead in the water and rPut the Link Down icon u® on the
SCTEen,



7.2

COMMAND LOOP

The host mav request the VUS100 to rerform WGA commands =t

this eroint. The following commands are defimed a2t microcode level?l

1.

2.

3.
4,

1.
]

-~

3.
4,
3.
7.
&,
8.

Reset (g0 to Idle Loor viz Fowerur diazsSnostics)

Send_Command_Facket (includes Move.Ob.Ject amd Rerort_Status Commands)
Start_Disrlauv_Firmware {(transfers control to the disrlzy firmware)
Init (initislise CSR’s and g0 to command loor)

Init initislises the Control/Status Redisters a2s follows?

CSR #0 (Control/Status Redgister) Untoucheds taboo!

CSR #1 (Interrurt Reason Redgister) BRit 1 <-- Init_Done

CSR #2 (Perirheral Event Redgister) Cleared

CSR #3 (Function Farameter Low) Unibus_-.Ram bsse address low
CSKR #$#4 (Function Parameter High) Unibus_Ram basse address hidgh
CSR #5 (Identification Redister) Bits 3-5 <-- hardware ID

CSR #6 (Unused Register) Cleared

CSR #7 (Interrurt Vector Register) Untouched’ tabqo!

CSR’s #5/6 are the X and Y Mouse/Tablet Cursor Position Redisters once the
disrlay firmuware has been downloaded., Refer to the Workstation Grarhics
Architecture document for detzils om the Control/Status Redisters,

After the first commands we wait in 3 loor for five

seconds for another command. If we do not receive another command in
that times we assume the host is dead in the waters sut ur the Link
Iown icons and exit the command loor to re-enter Idle Loor.



7.3 MAINTENANCE MODE

Severzl tests are available to test the inrut/outrut
devicesy 35 well as 3 serecial test for the fibre link. All tests in

Maintenance Mode require 2 human interfaces This mode is sntered by
turing <contrel/shift/f4: while in Idle Loor» 3nd reswults in the
following menu being rrinted to the screent

KXX¥XXk US100 Mzintenance Mode ~-- ture function keuy 4 to exit

Kewrad Ortions?

Jumr to Powerus
Keuboard Test
Mouse Test
Monitor Test
Tablet Test,
Ortical Loor-Rachk

NSO

Turind *"f4' exits the menu and returns to the Idle Loor.,

7:3.1 KEYBOARD FUNCTIONALITY TEST

Uron enterind the Kewboard Testy the followinsg
messade is srinted to the screen!

Xkkk%¥ VS100 Maintenance Mode -—- ture function kew f4 to exit

Kewrad Ortions?

Return to Main Menu
Kesboard ID Test
Keshoard Self-Test
Kewboard Loos—~Back
Keuboard Button Test

SO O

. If any of the tests is called and failssy the status is
rrinted benesth the mernu. The user is advised to execute tests 1-3
{which indirectly tests those keus)y then ture "4" to select the RButton
Test. A "Current Keucode! " sromrt will then arrear berneath the menu.
Ture each of the other keus on the kewboard EXCEPT for the *0* on the
kewrad, Then “*metronome® any kevs and twre *0' to exit 3and return to
the main mernu., The keucode for the key epressed will be sent to the
screen in decimal formaty by the "Current Keucode! ' headsr. HMetronome
8lso results in 3 code being displavedr 3s does the release of the shift
or control kews. The keuwboard buttorn test sits in 3 loor that rolls
for kevwboard keugcodes.



7:+3.2 MOUSE FUNCTIONALITY TEST

Uron entering this modey the following messasdge is
=rinted to the screent

¥XKXX VS100 Maintenance Mode -- tuyre function kew f4 to exit

Kewrad Ortions:

0 Return to Main Menu
1 Mouse Button Test
2 Mouse Cursor Test

There are bassicalle two asrects of the mouse that need
to be testedi directional/madgnitudinal accuracy of the cursors and
communication of mouse button events., If the Button Test is selected,
2 "Current Button! ® esromrt 3asrears beneath the menu and records the
number of the button that is currently beindg held down. If no button
is derressedy the line contains information on the last button it re-
ceived, The button test essentisally sits on a2 loor that rolls the
US100 status register for mouse buttons.

If the Cursor Test is selectedy the screen is erased
and 3 &4 3 464 eixel crosshair cursor is mzsked to the screen. The
cursor is urdated at everw frame interrurt to indicste movement of the
mouser and is initialised to the screen centre. A 64 ¥ 44 rixel black
rerirheral box is masked to each of the four corners of the screen at
an offset of 64 rixels in each direction (to allow rassade of the
crosshair cursor around the bhoxes)» adainst the standard drarnics
halftone backsground (halftone #9)., The mouse is used to move the
cursor ontor arounds 3nd inside each of the boxes? to test deneral
directional and magnitudinal correctness.



7.3.3 MONITOR TEST

Uron entering this testy the following mernu is rrinted
to the screent

¥KEKX VS100 Mzintenance Mode -~ ture function keuw f4 4o exit

Kewrad Ortionst

Return to Masin Menu
Universal Alignment Pattern
Stairster of Hazlftones
Toddle Screen Contents

[PV % I -

For ang ratterny the screen is sreserved until *0* is hit to emxit.

7+3:.3.1 TEST PATTERN #1 (Universzl Alidnmenrt Pattérn)

The first monitor test rattern sroduces a stationary
disdram on the screen for adiustments a2nd measurementsy in five stades!:

1. Perirhery Diadram?! The first and last pixel of =sa3ch row and column
are lit in order to define the active diserlaw arez for centring
addustments.,

2. Crosshatch Pattern! Centred a3t a3 vertical indentation of 42 rixels
(13.468mm)y and 2 horizontal indentation of 48 rixels (14.3Zmm)s is
2 black-on-white crosshatch ratterns comrrised of one-rixel wide
lines a3t 1/20 rpixel sracing (65.3513mm).,

3+ White Central Outer Box! A white rectangular box of dimernsions 508
rixels hish (198.01mm) bw 448 rixels high (145.8%mm) is centred 3t
the screen centre. The box is solids and is written directly to the
screen rather than masked onto the crosshatch, It is onlw 2 few
rivels shuy of beind tangent to the white rerirhersl circle.

4, Black Central Inner Box! A black sceuare box of dimension 112 rixels
(36+.47mm) is centred at the screen centre. The box is solids a2nd
is written directls to the screen rather tham masked onto the white
bot.

5. Centred Pehrirheral Circle! A white circle is sernerated about the
screen centre utilsing Michener’s adartation of EBresenham’s circle
sldorithm.,. The diameter is 768 rixels (250.1mm)» so tnat the
circle is onlw five rinels shy of beind tangent to the crosshatch
rerirhery.

7+3,3.2 TEST PATTERN #2 (Stairster of Halftones)

The second monitor test rattern is 2 stairster of 17
halftones» goind from left to right., The first halftone is blacks the
last hslftone is whites and the fifteen halftones in between are the
standard VUS100 halftones. Each halftone rattern srans the screen
height and is 64 rixels wide.

7+3:3.3 TEST FATTERN #3 {(Toddgle Screen Contents)
Redardless of which test was executed rreviouslusy this

command toddgles the entire current screen contemnts., This effectively
doubles the number of screen ratterns available., The rattern can 3lwaus



" be todgsled back to what it was by selecting this command again.

7:.3:4 TABLET FUNCTIONALITY TEST

Uron entering this mode, the following messade is
srinted to the screent

KX%k%¥ US100 Mzintenance Mode -- ture function kew f4 to exit

Kewrad Ortionsi

0 Return to Main Menu
1 Tablet Button Test
2 Tablet Puck Test

Similar to the Mouse Testr excert that the Tablet has 5
buttons numbered 0-4, For future adaptzbilitw to 1é-button rucks, 3
decimal conversion routine is used to rerort the button number.

7+3.5 FIBRE OPTICS OPTICAL LOOF-BACK TEST

Same as electrical loor-bachk test in rowerurs excert the
test is rerformed with the fibre light ony and 3 loor-back is reauired.



7.4.0 EXCEPTIONS & INTERRUFPTS

All two-hundred fiftue-six 68000 interrurts and
excertions are surrorted by the microcodes whether or not they can
be euxpected to occur, The 48000 rrovides two kinds of interrupts)
Auto-Vectored and Device-Vectored., The V8100 utilises the Auto-Vector
system, All unimrlemented interrurts and excertions result in the
generation of an error code/messadge.

7.4.1 EXCEFTIONS

Bus_Errors are denerated by sccessing non-existant
Unibus memory (if NXM is set)s when the link Soes down while accessindg
ledgitimate Unibus memory (not including CSR’sy which are aluaus
considered to be accessiblel)s or uhen the retry counter overflows.
Address_Errors occur when 3 word or londg-word orerand is asccessed at
an odd address.

Other excertions are initizlised even thoush unused:
in order to insure a3g2inst hardware/firmware/microcode buss. All
excertions other than bus errors are recovered from by use of the rte
instruction.



7.4.2 AUTO-VECTOR INTERRUFPTS

Seven levels of interrusts are available on the 68000,
in incressing level of srioritu. The highest level of inmterrurt is non-
maskable. The auto-vectors are sssigned as follows!

e oo - v e Soe ekt et i P | e e s e s e e e S we S e S W e S M SN OO GMeS M P WY We? NN MM e TS SR WeS ES GN R Mo 4 b S cews Man sen

| Level | Address(hex) | VS100 Device

T I e tmterener T
T a4 | Howse Carsor T
A | Nesbosrd Receive/Tramsmit
T T T T e T T Tebrer T
T | BBA Commend Done
s TR | Link_Transition or Link-Errer
e T T \Vertical sene T
I 3"EQS'QSSIE;E;Q;;Z'65;';;;322'32222;"'"‘

|

Keuboard and Tablet Interrurts occur under two
conditions! When the USART Holding Register receives a bute of
information from the devices 3 receiver interrurt is dgenerated.

Wwhen the USART Holdindg Redgister transmits 3 bute of information to
the devices 3 transmitter interrusrt is denerated, Receiver inter-
rurts are cleared bs reading the data from the Holdindg Redister.
Transmitter interrurts are cleared by disabling the transmitter.

Vertiecsl Sunc interruspts occur 3t everwy vertical suncs
that isy everus 1/60 second. Mouse Buttons are rolled during vertical
sunc handlings for the rurrose of rerporting lodin events to the host.
Vertical Sync interruprts are cleared by rerforming a read oreration
on address $8000E1L.

Mouse interrurts occur everuy time the mouse is moved.
The information is stored and used during vertical sznc handling to
urdate the mouse cursor when it is attached, Mouse interruris are
cleared by reading dats from the mouse cursor.

Link_Error Interrusrts z2re idnoreds but Link_Tramsition
Interrurts are used to determine whether or not to turn on the fibre’s
LED driver at the VUS100 end of the sustem. We store the information of
the current state in memorus and examine Link_Available to determine
whether to turn the LED on or off. Link.Transition occurs when the
state of the LED driver a3t the UBW end of the sustem chansges.

Each interrurts sets 2 flag indicating that it occurred.
{a.d.r» leveld sets the *link_transition® flasg). These flads are all
cleared on rOowerur.,



7.3 ERROR REPORTING

All diadnostics a2t 31l levels of microcode attemst to
rerort errors in each of three wausi

1. Error code to Mother Board LED‘s

2+, Error code to LK201 Kewboard LED’s
3 Error code to Host’s Interrurt Reason Register (C3R #1)

The error code is 2 nubble (4 bits) code identifuwing the test that
failed., The code is the same for 311 three error code outsrut forms.

FOWERUP! dreen led off, test # in LEDS. Code set in sdvance of test.

If errorr skir rest of roverur diadgnostics and freeze the led code
during idle loor tests. -

IDLE LOOP? dreen led ony test $ in LEDS, Code set in sdvance of test.
If errors rerlace led code with rowerur error code’? that isr green led
off and test # in leds, Ignore rest of idle loors freeze ledss but
start testing adgain at bedinning of next idle loor.

MANUFACTURING: read status for Jumper, Green led ony test # in leds.
No kevbosrd leds or rerorting to host or screen messadge (that isy loor
before resching *"rrocess_errors’)s Loor on ang test that failsr but
otherwise loor back to the bedinning of rowerur (a3fter first lockinsg
out interrurt 2nd relosding the stack).
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*0* is used to indicate that the LED is turned offi *1* is used to
indicate that it is on. The same code is used for the Keuvboard LEDS,
Mother Bosrd LEDS and Host Interrust Reason Redgister (with bits 14 and
15 turned on to indicate 2 diagnostic failure)., The Mother Board zalso
has 2 green LEDy which is used to indicate the mode that the machine is
orerating under. During Powerury the error code on the Mother Eoard is
set in advance of each test with the green LED turned off to indicate
that the test failed (in case it does not reach comrletion). Once the
Fowerur confidence test is done and we enter Idle Loors the error code
on the Mother Board is set in advance of sach test with the dHreen LED
turned on to indicate no errors. If the test finds a2 failuresr it
rerlaces the same error code with the Powerur error codes i.e.r» the
dgreen LED is turned off to indicate an error condition. Onlw the first
error detected is rerorted to the Mother Roard LEDS., Once an error is
detectedr it is rerorted to the Kewboard LEDS and the Host Interrurt
Reason Registers. Onlye the first error detected is rerorted to the
Kevboard LEDS, but 311 errors are rerorted to the Host (including bit
%4 set to indicate error during Idle Loor versus Powerur failurel.



7.6 MANUFACTURING MODE

Manufacturing Mode is entered uron rowerur when a3 Jumrer
is in =lace next to the Mother Board LED’s. In this moder loos~bach
cannectors are used 3t the kewboard and tablet roris for seecizl tests
that are available ONLY when the Jumper is in rlace and 3re executed in
#lace of the normal 1I/0 self-tests. At the end of the Powerur Self-
Testy the microcode Jumrs back to a3 location in ROM (to be determined)
and executes the entire self-test. This cucle continues indefinitelwy,

Manufacturing Mode is 2 srecial mode used bw the module
manufacturing facility during burn-in of the VYS100 Mother Board. A
Jumrer has been provided which the 68000 resads to determine whether the
module is in 3 manufacturing environment, When the Jumerer is in erlace:s
the normal Powerur sequence is slightly modifieds and error rerorting
is limited solelw to the Mother Board LED’s. For Manufacturing Mode to
function rrorerlyy the following loor-back connectors must be in rlace
BEFORE rower is seprlied!

Tablet 1/0 Pin 2 connected to Pin 3
Kevboard 1/0 Fin 2 connected to Pin 3
Fibre Ortics Orptical Loos-Bachk Connector in Place

The Bit Block Transfer Accelerstor Module is ortional?! The micro-
dizsdnostic checks for rresence of the module» a3nd skirs the ERA self-
test if the module is not rresent.

The following tests are modified as follows!

1., Fibre Ortics Looe~Back Test

The electrical loor-back test is now followed bw am ortical
loor-back testy which is the same excert for that it reguires

2 srecizl Jumrer to be in rlace.

2, Tablet USART Test
The internal loor-back test is now followed by a2n externsal
loor-back tests which is the same excert for that it recuires
a8 srecizl Jumrer to be in elace.

3, Kewboard USART Test
The internzl loor-bhack test is now followed by 3n external
loor-back tests which is the same excert for that it recuires
8 srecial Jumper to be in rlace.

The following tests are deleted:

1. Kegbozard ID Test
2+ Keuboard Self-Test



7.7 MC48000 MEMORY MAP
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7.8 VS100 STATUS REGISTER

Here is 2 mar of the VS100 resd-onlw status redister!

bit ¢ 7 6 35 4 3 210
| T R T T B Bl be Manufacturing Mode (0 = wesy 1 = no’
{ J T RS I S B Dbt BEA Present (0 = 4esr 1 = no)
I T T T B et NXM (0 = noy 1 = ues)
R T R e bt Retry_Overflow (0 = nos 1 = ues)
| R i Link_Avzilable (0 = noy 1 = uyes)
I | Y Left Mouse Button (0 = uwessy 1 = no)d
| ‘=-——= Centre Mouse Eutton (0 = uvess 1 = noj

-—=- Right Mouse Button (0 = gesy 1 = no’

Manufacturing Mode is set when the host is rerforming an electrical
loop-back on the fibre link 3t its own end. NXM is set when non-existant
UBW memors is zccessed from the 68000, If non-existant UBW memorw is
accessed from the BEA» 3 level?7 interrupt is denerated instead, The 48000
denerates 2 bus error when NXM is set» and it is the dutw of the microcode
to examine this resgister in the bus error routine to determine the nature
aof the bus error. . .

Mouse bhuttons denerate a zero code when derresseds» but
their status bits otherwise remain high. Link_Avzilable True means that
the LED is 1it a2t the UBW end of the fibre link.



7.8.1 MOUSE CURSOR

The mouse cursor redister contains two eight-bit
counters which keer track of the mouse’s horizontzl and verticsal
movement?

pit # 15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0
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7.8.2 MOTHER BOARD LED’s

There are five LED’s on the Mother BRoardi four red LED’s
and one green LED, The dreen LED is used to indicate 0K status of the
V5100y 3nd the red LED’'s are used to rerort error conditions.

bit #

~

]
--=- Red LED #3
-—=- Red LED #2

~-—--- Red LED #1

-——- Red LED #0
---— Green LED
===- Tied to Pin 4
=== Unused

-=-- Unused
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7+8.3 FIBRE CONTROL

The fibre control redister uses three bits. These are
write-only signalsy and are used by the harduware., XMIT ON causes the
hardware to light the LED at the Mother Board end of the fibre link.
The other two sidgnals are diagnostic sisgnals.

bit #
| Vs Xmit On (O = n0y 1 = wes)

-—== Maintenance Mode (0 = no» 1 = yes)
-~-~ Force CRC Error (0 = noy 1 = yes)
=== Unused
-=== Unused
-=-= Unused
-—== Unused
=== Unused
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The following bit ratterns are defined!
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7.8.4 USART’s (Motorola 2661 EPCI’s)

Each USART has four redisters that are accessible by the
68000, The mar is a3s follows?

Bute 1 Holding Redgister
Bute 3 Stztus Redister
Rute 5 Mode Redisters

Bute 7 Control Redister

The first time one writes to Bute Sy one accesses Mode Register 0.
Thereafters any reference to Bute 5 refers to Mode Redister 1. Bute 1
refers to the Transmit Holding Redister or the Receive Holdind Redisters
derending on whether one is rerforming 3 read or write oreration.

7.8.5 CRT CONTROLLER

The CRT Controller is two butes, Bute 1 is the address
rointer. BRute 2 is the datz redister., You must write the value of the
register vou wish to write to into the address rpointer before writing
the desired value of that resgsister into the CRTC’s data redister.



SOFTWARE

1.

2.

3.
4.,

OVERVIEW WBA/SDA
DESCRIFPTION
OPERATION

DEVICE DRIVER
The device driver for the VAXSTATION 100 disrlzw will

rermit 3 c2lling Pprogram to send command and srgument lists to the
VUS100 DISPLAY PROCESSOR. In addition to this basic functions the
driver can be instructed to start and stor the disrlavw processorsload
the processor microcode from VAX memors or disk» and lozad charazcter

fonts.



?.0 PERFORMANCE

1., HARDWARE LIMITS
A. memory access cucle time = 400ns.
E. screen memorg access time = 800ns.
¢, unibus memory access time =
i, fiber ortic
2, worst case unibus 3ccess time
3, vax memory cudcle time

2. SOFTWARE OVERHEAD

T.B.D,



10.0 MAINTAINABILITY
RELIABILITY
A. SYSTEM M.B.T.F.,
The sustem doal is 4000hrs
MTTR 2.0 hrs or less
MTTI 4.0 hrs or less

B, SUR-ASSEMEBLY M.B,T.F.

Calaulated MTRBF UNIT hrs X 1000
MOTHEREOARD 13.1
ALL VALUES ARE UsBoW, 21,9
F.0.T/R 278.0
CALCULATED USEING B.B.A ?2.53
H7865 23,9
MIL SFEC STANDARD MONITOR 15.5
LK201 66.8 ( less useade than
217 2 G.B, the PC350)
CARBLES 2000.,0
MOUSE 33.0
TILT/SWIVEL n/a
FIBER CARLE 87.71 (300ms3t min bend rad,)

Min bend radius = 3.0cm for whole cable
Min bend radius = 2,.0cm for sub-channel
(check the sepec.)

11.0 MAINTAINABILITY

No customer ma2intainable comronents. No customer adiustable controls



HUMAN FACTORS

FLOW CHART OF INTERFACE -- TO BE SUPFLIED



13.0 REFERENCE MATERIAL
DEC. STD. 158 UNIBUS SPECIFICATION
A-FS-17-00333-0-0 CABLE,FIBER OPTIC,TWO CHANNEL ,UNTERMINATED
A-FS-17-00343-0-0 CABLE,FIEKER OFTIC»TWO CHANNEL»TERMINATED
A-8P-H7865-0-0 POWER SUFPPLYs H7865yMULTIPLE OUTPUTsSV»+12V,-12V
A-FPS5-30-20240-0-0 MONITORsALFPHA/GRAPHIC VIDEOs 19 INCH> MONOCHROME
A-PS§-30-20037-0-0 TAERLET,y DIGITIZING
A-PS5-30-20038-0~-1 MDbSEvaAND HELD
A-SP-LK201-A-2 LK201 KEYBOARD DESIGMN SFECIFICATION
WORKSTATION GRAHPIC ARCHITECTURE Vi,0» 1 MARCH 1983y H LEVY
Driver spec --- latest coruy arril 82
firmware srec --- not available
uCode srec

Diazg srec level 2b



