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Introduction

This manual contains the logic diagrams for the current modeis of the CGP line of
Computervision Graphics Processors. This line includes the CGP-100 A, B. and C,
CGP-180, and CGP-200 A, B, and C. To use this manual first determine which
machine you are working on. Consult the family tree for a listing of boards that are
part of that system. Next determine which boards (modules) you are interested in
and then refer to the diagrams for the particular module. These are listed in the
Table of Contents. The logic diagrams for the Extended Address Central Processing
Unit (EACPU) and the Intelligent Control Panel (ICP) are shown in a separate
publication ‘‘Extended Address Central Processing Unit (EACPU)/Intelligent Con-
trol Panel (ICP) Logic Diagrams’’. Order No. 001-00567.
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Microprogram Flow Chart

Interpreting the Flow Charts

The flow charts are divided into three sections. The first 10 pages (Sheets 1-10) show the opera-
tion code for the CPU. The next four pages (Sheets 11-14) show the operation code for the FPU.
And the last 13 pages (Sheets 15-27) show the code for the microdiagnostics.

Symbols. The flow charts use three symbols: squares, diamonds, and ovals. The square
represents the RAD currently being executed. The diamond represents a test condition. The oval
indicates a decoding of the instruction. Flow lines connect these three symbols to indicate their
sequential relationship. Mnemonics and comments accompanying each square also help to
indicate the flow.
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Flow Chart Symbols
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FETCH 28 LOADIR 29 FALSE INDIR
ALCLD1 SHT.3 - v INCREMENT AUTOINDEX
:tg's-gi SHT3 PC+1—PC LOCATION AND LOAD IT
d ALC ’ INTO Q,I,MAR.
ALCNLD SHT.3
ALCSwon Snr. 3 ALU—,MAR releMEM —s [ IR INSTRUCTIO
MUL5  SHT 4 1 ? JUMP SHT. 2
STA SHT 2 H J . -
ISZ 10 SHT2 Roens EXSW SHT.10
DSZ2 10 SHTLZ INCREMENT PC.  READ NEXT INSTRUCTION TRUE ALCLDI g
MUL 8 SHT.4 STORE UPDATED PC. INTO IBUF, IR, ALcD2(H
DIV 13  SHTS IN 1BUF , MAR. ALENLD \ ¥
DIV 15 SHT.5S v
DIV 17 SHT.5 Pl A
) g%g 2:];2 DECODE1  2A oy e ) i
—» SKP1 SHT. ¢ ‘@1*+ PC—~PC - Dcme‘sm-,g . AUTO 51 FALSE
FPI5  SHT.II FP2, SHT.II a—Q
FP30  SHT.I3 FP4s SHT.II
FP43  SHT14 AT MAR FP8, SHLI
FP47 FP12s SHTI ALU—>MAR 1812
FP 4% oeC! FPg , SHTI ?
Fps2 [ SHL 14 : T [
FP 54 ALC INSTRUCTION ‘ soens DECR
INCREMENT PC, '
. STORE UPDATED PC, AUTOINDEX LOCATION TRUE —
. : IN T,MAR. TEST FOR INCREMENT CSZIEQIS
OR DECREMENT. 3
NOTE: DECR 53
1. THE ALC INSTRUCTION BRANCH IS 1-1—Q
IMPLEMENTED BY READING THE 4 »
WORD DECODE1 AND TESTING THE IBUF@-1
STATE OF IRG. IF [R@-%, A HARDWIRED ALU-MAR MEM ? FALSE
MICROWORD 1S FORCED TO FORM DEC 2 f
”FA’XD»}”ORD‘R PT IS PEMDING AT DR
2. 1 INTERRU E :
L, ) ~ X
DECODE 1" THE PC 1S NOT INCREMENTED : D EMENT A IO EX ITRUE
INTO Q,I,MAR.
INSTRUCTION FEZTCH
INDIRECT ADDREZZING
THIS ORAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTEAVISION | TOLERANCE & i
SO OF COMPUTERVISION CORPORNTION. |- b WITHUT PERAIS- E |ec073433 P
' D |[gEco# 2223 Wl LA
PR ANE) TS -
5 |Re.EiiT 20 2574 Je=]7 ]
ISYM REVISION DESCRIPTION (i« |APPD |DATE
™ CVP MICROFROGRAM
o el _ FLOW CHARTS
" COMPUTERVISION CORP : e NONE DS 12015
, BURLINGTON, MASS. 01803 W&L:&’ ¥e o~ lower | or 2 {smeers




IRPRTUNHURPRSIR

@ecD @Ecd

T A

s ARG M S AR LAYy et T e

PR L MR R RN 5 s

LDA 42 STA 40 152 4a DSZ 48 JSR 4c JUMP 4€
PC+1 —PC ACD — ACD PC+1 —PC PC+1 —PC PC+1—AC3 IBFE— PC

MEM—I ALU —» MEM MEM —T MEM —=1 MEM— IR

hoes Jmp LOADR LOADR MP JMP
RQENS FETCH Reens  ISZ 29 qeng 1228 FST JUMP Roewg DECODE1
[ [ | ~ I l .

INCREMENT PC STORE ACD IN MEM INCREMENT PC. INCREMENT PC. LOAD ADDRESS OF LOAD IBFE (EFA) IN
LOAD IBUF WIiTH SET CONDITION CCDES. READ OPERAND READ OPERAND NEXT INSTRUCTION PC AND STURE C(EFA)

OPERAND. SET UP R WITHNA. SET UP R WITH NA. IN AC 3. IN TR.

DECODE 1, SHT.1

LDAD 43 15210 l 4p DS219 a5
I—aACD I+1—Q I-1—Q
PC—~MAR . |ALU —=MEM ALY —~MEM

JMP - JRF JRF

XLCC | AR XLCC rerem XLCC  ppyeH

INCREMENT OPERAND
SET CONDITION
CODES SKIPNEXT

SET CONDITION CODES

SKIP NEXT INSTRUCTION
STORE OPERAND IFf OPERAND = @
IN ACD SET

CONDITION CODES

DECREMENT OPERAND ‘

CS21EQ01S
E

1522¢ 47
JMP
LOADIR

MOVE DATA MODIFY MEMO'RY

FETCH,SHT1 AND JUMP INSTRUCTIONS
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COMNES 87 MOVINC| 66 ADCSUB’ el ASNL ' 63 ADDLD 68 ADDNLD GA AND LD (3]

. CS-l—=TMP1 ACS—=TMP1 ACD-ACS-I=ACD ACD—=TMP1 ACS+ACD—~ACD ACD——TMP1{  |ACS-ACD—-ACD
i : (ALC) (ALC) (aLc) (ALC) {ALC),
; ‘ ~ ALU —»1 ALU—1 |- [ALU—>1 ALU—] ALU —T
. : : ' cJ
v ; moeng  DEC2 acens  DEC2 non  DEC2 FST Rqeng  DEC2 FST ANDNL { oeng  DEC2 *
— T T i ! B
COM/NES MOV/INC ADC/SUB WITH LOAD  ADC/SUB NO LOAD ADD WITH LOAD Q%D/ AND ANDWITH LOAD :
( LOAD ,
)
IS TRUE
. . ADCSUB 64 | ADDNLD c8 ANDNL 1 sc
( ' : TMP1-ACS 1 ~TMPL ACS+TMPL-=TMPL ACS-TMP1~TMP!
{ALC) (ALC) {ALO)
ALY —] ALY —] ALU—1
) . R
mOENS DEC2 RQEND DEC2 - |romng DEC Zl i «
. : ) . [ I |
, ‘ o RESULT TO TEMP1 |°  ADD NO LOAD . AND RO LOAD

@ecd!

ALCLDI 7 ALCLD2 73 ALCSWP 70 ALCNLD 77 ALCSWPNL 76
TMP1—> ACD ACD —> ACD SWPI1—=ACD TMP{ —>TMP1| SWPI—TMP1

! (SHF) (SHF) (SHF)
[ MEM—=I,IR MEM —>] IR MEM—] IR MEM —1,IR MEM — L,IR
MULBR MULBR "MULBR MULBR| MULBR
XLCC FeTCH XLCC  FeTeH XLCC FeTen ) XLCC  PeTcH

JR—

COM/NEG ADC/SuUB ALL ALC ALL ALC ALL ALC - ’
MOV /INC ADD/AND SWAP LOAD NO LCAD SWAP NO LOAD - DS2IEQIS
“ WITH LOAD WITH LOAD E
. - FETCH,SHT 1
- . ' DECODE1,SHT.A
’ ALC INSTRUCTIONS
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INPUT:
AC2= MULTIPLICAND

ACL=MULTIPLIER

MUL DA

MUL 1 o]}

”

Fr—>Q
ALU —CTR

FST “F

AC1—Q

RQENS

LOAD COUNTER

ACO=ADDITIVE CONSTANT

OQUTPUT:

AC2 = UNCHANGED

ACl= LOW ORDER WORD or‘Accp + (ACL* AC2)
ACP = HIGH ORDER WORD OF ACP +

281T= ({(AC1 EQ.2 ) .AND. (ACZ .EQ. P ))

N=MSB OF AC§
"C=NO CHANGE

6-9

AC1 % AC2)

LOAD MULTIPLIER
IN @ REG.

MULS oC

MULBR

MuUL 2

(RSLB@)

MULC
{COUNT= 2,Q15

RIGHT SHIFT @

MUL 2 D! MUL 5 D6
AC2ACH —ACH ACP — ACO
(RSLBQ, ALC)
MULC T
(COUNT=0,,Q154 a, ¥) FSEH f, ’;
MULBR XLCC JMP
DECTR  MUL4 FST  FETCH
q o0D: ADD Ac2 (00] SET Z,N BITS FROM
THEN SHIFT. HIGH RESULTS
- CLEAR O
MUL 4 D2 TRUE
Q@ —=ACI
AZERO
cJT ?
MULS
STORE LOW RESULT FALSE |
IN AC1.
MUL 3 D@
ACG —>ACD
(RSLBQ, ALC) [DS2IEQIS a
(|)%) MUL € 03 MUL 7 D4 MUL 8 DS
DECTR  MULER ACE —>ACP F5—=TMP@|  |PS-TMPP-TMPP
MUL 4
Q EVEN: SHIFT _— ALU—>PS 1
acce FST “F5” FST 2%
SET N BIT FROM LOAD PS MASK SET PS

HIGH RESULT.

IN TMPP.

UNSIGNED INTEGER

MULTI PLICATION
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REPRODUCED WITHOUT PERMIS— DECHMAL
f e
i SEESHT 1
O T Koot o v AEviSON, SEPCRETION AP0 [OaTE
Lo TITLE
ovon CvP MICROPROGRAM

WEXT ASTEMRLY _JoTy | o

COMPUTERVISION CORP.
AENOT

INGTON, MASS. 01803

wre SCALY
-::mm
NS TAr bees Wy,

FLOW CHARTS

ONE[™ DS2IEQI5

. P

[meer 4 or 2T oneers |
4-16 ]




PP SESTRNGNTS N

PR Y

0 g I S R

AR W aiinare 1

Div 2c pivi 20 : DIV3 2E Divs 2F Div 14 3A
“F—=Q AC1—>Q _ mﬁ%ﬁ%‘%ﬂ? 1—-Acg AC@-AC2~ACD
ALU—=CTR ALU—1
LOAD R JMP :
FST F” FST  DIviE o D1V FST  oivia FST
LOAD COUNTER LOAD LOW ORDER 00 tRST SUBTRACTION FALSE ERROR POSITIVE RESTORE AC@
DIVEDEND IN Q. RESULTS.
RESET CSAVE
SET QBIT.
Q DIV G 38 DIV1S 3c ' :
INPUT: OUTPUT: : TM"WWW’*{%’S AC2—>ACZ
AC® HIGH ORDER DIVIDEND IF AC# =Ac2 (ERROR) :
AC1 LOW ORDER DIVIDEND c-1 0= FETCH, SHT.1
AC2 DIVISOR Z7=(AC2 .EQ. §) Na=MSB OF AC2 . ?
: ELSE . - XLCC . ] xree JMP
Acé- QUOT! ENTR ) FST . FST FETCH
AC®= REMAINDE
AC2 UNCHANGED ‘ ‘ SET CARRY SET 2 BIT OF PS
c-9 ) ’ I DIVISOR = 0
2= (AC1 .EQ.Q) AND (ACH .EQ-§) SET N BIT IF
N= MSB OF AC1 ) AC2@=1
o= ¢ : CLEAR O EIT.
oIV | DIVIO 36 Divit 37 DIvI3 38
- —>»AC
AC2-ACO—ACD AC2—=ACH I+ACP —ACO Q (s}nv)
{LSLBY MDV
ALU I AZERO : ‘
O JRF ° TRUE xLcC IM
LOADR
pectr  “BRAR FST . Tnivis hoena  DIVI3 FST  FETCH
ADD CYCLE COUNT=0, NEGAT|yg RESTORE REMAINDER FALSE 22?’}‘ gg%r;spusr F ret
REMAINDER ¢
SET UP FOR REMAINDER QUOTIENT=§
Rssrogz sos(;lu BIT OF PS IF
LOAD -
CLEAR O AND €.
. . A DS2IEQIS
3
pDIvVs 31 {0,0) (on DIV 32 civie 33 DIV I2 34 DIvi? © 35
ACG-AC2--ACD 1—=ACP Q —=AC1 “F4"—>TMPD PS TMPB-TMPP
(LSLBQ .MDV)
4 - AZERO
1 ALY —>1 " > TRUE ALU —PS
MULBR " JRF : XLCC e . JMP
DECTR  DIVIg wens | DIVI3 FST FST F4 FST  feTen
SUBTRACT CYCLE COUNT-O POSITIVE FALSE SETNBITOF PS ~ LOAD CONSTANT AND CONSTANT WITH
REMAINDER i 1F Qg IN TMPH PS TO FORM CC BITS.

RESTORE REMAINDER.

UNSIGNED INTEGER DIVISION
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: H
CONDITION CODE BITSFOR I/O
! : :
' _ DIA,B,C DOA,B,C
{ @ READS MSKD
i INTA HALT
% I0RST N1
H SKP . INTEN
§ DI 84 [3]] 8E . SKP 80 INTDS
i ¢ |NO CHANGE | NO CHANGE | NO CHANGE
: PC+1—PC 0| NO CHANGE
. N|NO CHANGE| MSB.DATAIN|MSB DATA OUT
H - . Z|NO CHANGE| DATA IN=@ | DATA OUT =8
DATA —1 ACD —DATA ALU~T, MAR .
00T JMP . 1ouT RGENB '
I0IN pI1 10Ut FCTH p——
: DIA,B,C ' T SKPBN
: READS, INTA - DOA,B,C MSKO, HALT,NIO,INTEN,INTDS 2’.2‘;%%.
oot l oF a1 SKPODZ
- ACD—=ACD ¢
. MEM-L, IR
xLce JMP MULBR
; FST oIz FETCH
DIt 86 IORST 8s SET CONDITION CODE
A I—=ACD - SKIp DECODE 1, SHT.1
i 7 ? FALSE
XLCC 100T JMp '
FST IOIN bI2 : TRUE
i LOAD 'DATA IN ACD IORST
o SET CONDITICN CODE . . P
DI2 87
RQENE
0P JMP
: IOIN FETCH
: I _TZ2IEQIS
: (CONTROL FUNCTION,IF ANY) LE_
: FETCH, SHT. 1
]
.
B
:
:
: 1/0 INSTRUCTIONS
B
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AR st AR

JENEFRr N T

VAR

Joit BRI

deotr

ST LR B I NP AV PO

v

INTR 40 2¢

INTR 23 INTR 12 24 INTR 20 25
% —=TNRL PC—>PC TMP1+1—=TMP1
Au';—»MAR,lR PC—-IMEM ALU—=MAR
CION LOADR
|RENB raeng LOADIR

START MEMORY
AT ADDRESS #.

LOAD § W IR .

STORE CURRENT
PC.IN LOC. ¢
DISABLE INTERRUPTS,

START MEMORY
AT LOC.1

MEM —» |

DEFER

LOAD NEXT ADDRESS
IN IBUF

INDIR,SHT 1

INTR 3¢ 27 TRUE
IBFE—PC
ALU—=MAR IBUFP 4
FALSE
JRF
INDIR

LOAD ADDRESS IN PC.
AND START THAT MEMORY LOC,
TEST IF INDIRECT,

CONTAINS
CORPORATION AND 1S
COMPUTERVISION

LOADIR, SHT.1

L N Y

S AN AT

[DS2IEQIS
E

INTERRUPT
ummmz uhsgmﬂwllm TO COMPUTERVISION
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FUNCTION | DCHM@ | DCHM!
DATA OUT ? @
INCREMENT MEMORY [] 1
DATA N 1 ¢
GPU TRANSFER 1 i
DCH .35 DCHOUT 87 -
IBFE—Q IBFE—TMP1
DCHM & DCHM 1
.—- DATA—I MAR MEM—=]
GecD ' ? FALSE ? FALSE
DCHA cuT . T .
IOIN DCHIN Inm DCHINC .
SAVE IBUF TRUE SAVE IBFE (MEMORY ADDR) | TRUE i
DEVICE PUTS MEMORY READ MEMORY DATA INTO I,
ADDR IN I,MAR.
DCHING éo DCHO I gs - DCHRET 85 f
I+ 1—>TMPQ —=TMPg e—aQ
ALU—>MEM, T ALU—=DATA ALU=MAR, T —=@ECD)
JMP DCHO  ¢JT
DCHO 1 IOUT DECODEY DEC1
1
INCREMENT MEMORY _DATA OUT TRUE :
- " "SEND MEMORY DATA
TO DEVICE
|
DECODE 1 , SHT1
DCHIN g ' DCHINT g8 TRUE <+
. DCHRY %
Q TMPY 1—TMPO ‘ a—Q
batR 1 ALU--MEM iRg ALY MAR I
AN > FALSE B @ec
DCHI  CIT JRF
IOIN  GPUX DECODEY ' DEC1
DATA IN. DEVICE DATA :
DEVICEPUTSDATAINL. Lo o WRITTEN INTO MEMORY. ‘ DS2IEQIS
i E
GPUX .. _  GE FALSE oF
TRUE
f————————= DECOD1, SHT 1
. CTF ™mP
DCHRT y DECOD1
DATA CHANNEL
RN - THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVI!
m:’mmsmm!mm nmrmllos': x: ':‘"
- :xl*n 10
- 2 SEE SHT.1
o fr o Tl i v ~wevimew sescaTon e [t
oen TTE CVYP MICROPROGRAM
PART WONGER WEXT AssEmRLY_ Jarr FLOW CHART
MFG
E /  COMPUTERVISION CORP S TionePm DS2IEQIS

H
BT R 0 WSRO B O

BURLINGTON, MASS. 01803 SRR WY~ |eeer 8 or2 T sers
4-20
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EXAM, SHT..IOI

RIE X TR SR T

Y

£ XAMN, SHT. 10
DEP 2@@, SHT. 10
STOP  SHT.10
RST 288 F& HALT 63 FALSE [ 2 @5
MEM—I IR FS—IR, I DS—I -
CuF TRUE
TOIN T™P .
HALT HALT COND
READ MEMORY WAIT FOR CONSOLE LOAD FUNCTION SWITCHES LOAD DATA SWITCHES
INTO 1 IR FUNCTION REQUEST. N TR. IN IBUF
(DISPLAY CONTENTS
OF MEMORY IN DATA
LIGHTS,) ’
REGEX, SHT 10
SHT,25 [
APL €A €8 APL 288 20 21 22
FFY1—Q PC-PC—PC APL—=TMP® I+1—=TMP@ 1-Q—TMPD
(LsLBQ)
ALU—~I,MAR ALU—>MEM ALU-~MAR, 1 CNT, SHT.10
- JMP LOADR JRT
F N -
cc FF APL2PD RQENB CONT APL2
- CLEAR PC. I MAR STORE CONTENTS INCREMENT IBUF, TEST IF DONE
START MEMDRY. OF APL ROM IN MAR,
CLEAR CONSOLE FUNCTION MEMORY, . DS2IEQIS
F-F
LOAD 1gg,, w @ E

CONSOLE FUCNCTIONS 1
( RESET, HELT STATE, APL)
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IO N

[ F—ere JYTR N

EXAMN £3 REGDP EZ EXSW £8 EXSW1 £S
PC+] —=PC T— CONR I—=TMPP pPC—|—»PC
EXECUTE
EXAMINE NEXT ALU—>MAR = RST 290 SHT.9 :g‘;‘g;ﬁ“ SWITCHES ALU —»IR = DECODE1, SHT1
RQENS JMP JMP RAENB e
CCF ccF CCF JMP
RST2020 REGEX DECODE 1
INCREMENT PC. STORE IBUF(DATA SWITCHES) LOAD I {DATA SWITCHES} BACK UP PC
AND LOAD IT IN MAR. INTO REG SPECIFIED FROM IN IR AND EXECUTE.
CONSOLE. i .
EXAM & REGEX £1 STOP EF
IBFE—PC
REGISTER '
EXAMINE ALU—=MAR EXAMINE CONR—I, IR PC—=MAR
ROENG JIMP JMP
JMP CCF B
CCF  RrsT2gp HALT vorng  RST 222
LOAD I (DATA SWITCHES) STORE REG SPECIFIED FROM START MEM
IN B C. MAR. CONSOLE INTO I,IR
(FOR DISPLAY), HALT SHT. 3
AT PC OF NEXT
INSTRUCTION
DEP , € DEP 288 E7 CONT £
APL400, SHT. 2
DEPOSIT PC—MAR PC —MAR CONTINUE pC —MAR l
RQENS JMP JMP
CCF RST2p9 CCF LOADIR
LOAD RC, IN MAR. START MEMORY AT P C. LOAD PC IN MAR
: TO CHECK RESULTS. AND START EXECUTING,
DEPN £2 DEP 198 E5 START EE
PC+{—=PC [—=Q 1BFE—=PC DS2IEQLS
. E
DEPOSIT NEXT ALU —= MAR ALY —=MEM . START ALU —MAR,I LOADIR SHT 1
RIENS JMP IMP JMP
CCF perigs OEP 266 CCF LoADIR
INCREMENT PR C, STORE [BUF (DATA SWITCHES) LOAD IBUF {DATA SWITCHES)
N IN MA 1 . INTO PC. MAR AND START
AND LOAD R. N MEMORY. X ECuTIe,
CONSOLE FUNCTIONS TI
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THE DECODE 1 SHT. 1 ) - _
FPg D7 EP) o8 ’
PCel—PC :
MEM FPU FALSE ALLJ—MAR FPlG [ SHTIZ .
CJT -
RoENE  DEC | 22

TEST FOR .CALL EFA
FP BUF “SUBROUTINE.
BUSY

DECODE 1 SHT 1

FP2 o5 FP3 96 i
AC(S)—=FPU PC +1 —=Q Q ——=PC
NO DATA XFER )
— ALU —»MAR MEM—FPIR
: cJT
RQENS  DECODEY, QEC 3

LOAD FPU INSTRUCTION

@

DECODE 1 SHT. 1

A -

A O 5

e

FP4 87 FPS 88 FPG .93 FP7 9A
PC+2°—pC PC-1 — PC
FPU =MEM 1 u ALU—=MAR MEM—=FPIR ALU—>MAR —————————= FP IG, SHT.12 !
cJT e . RQENR CALL
roene  DECODE1L 02 FPUGO FPIG
UPDATE PC LOAD FPU INSTRUCTION CALL EFA SUBROUTINE
START FPU
DECODE1 SHT1
fps 9D FP9 9€ FP IO 13 EPI Ag TRUE
PC+1 —=Q Q——PC
FPU—~AC(S) Lo ALU—MAR MEM—>FPIR , P,
FSKIP R0EWg : :
FPUGO
caT DEC3 > =
RQENB DECODE 1 FST . FP Il [DS2IEQIS
LOAD FPU INSTRUCTION . START FPU TEST FPU BUSY : LE_
DECODE 1 SHT.1
FPI2 Al FPI3 A2 FPI4 A3 EPIS A4
PC+1——>Q Q —=PC I—— ACD
MAIN TENANCE L- ALU —=MAR tMEM —>MAINT MAINT DATA-] FETCH, SHT 1
. ' cJT ' JMP
' mageng DECOOE1 wogws  FETCH
LOAD FPU STORE FPy . .
MAINTENANGE REG - MAINTENACE DATA . FLOATING POINT INTERFACE

(ENTRY POINTS)

o
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(caLL) FPIG  ~  AS FPI7 AG . ' ~

FP1, SHT. 1l ACP —=TMFPP IBFE+ INR—Q

(seel) TRUE
MEM —1 A1, MAR £ 1BUFD INDIR, SHT 1

DEC 2 ?
Reeng  INDIR

READ 2ND WORD ADD OFFSET TO FALSE
OF INSTR- (OFFSET) INDEX

LEFT SHIFT ACY TEST FOR INDIRECT
INTO TuPP

FP 7' SHT. 1

FP23 A9
ACO + Q@ —Q

ALU—=MAR

RETURN|

1 WORD INDEXED

FP 24 A8

TMP¢ iQﬁQ (RETURN)

DEC 2 . ALU—=MAR ' FP2GA, SHT.I13

FP 40, SHT. 14

RETURN DS2IEDIZ
2 WORD INDEXED ’ . E

FP25 A7

TMP@ —=TMP(
(LSLB)

4 WORD INDEXED ‘ . . : FLOATING POINT INTERFACE
(EFA)
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(NON INDEXED)
MEM—=FPU

(ReTurn)
FP23, SHT. 12

FP 24, SHT.I2

™ AVENUE
BURLINGTON,

(.;WOMPU'I'ERVISION CORP.

WEXT assEweLY Jory L
A e ST EOIS
MASS. 01803 AL S [T~ S

|
i
i
FP 2GA Do FP27 R - FP28 93 FP23 a4 FP30 AA ;
. MEM—FPU !
PC-1 —PC PCy2"—> PC 1 —-TMPL 1 WORD, !
MEM—>1 ALU —MAR MEM—FPIR TMP1—>FPD1+—=(DEC 3 2 FETCH, SHT 1
FPUSO  JMP )
. JMP. RAENS *0z” faens DEC 3 FST FETCH ;
UPDATE PC LOAD FPU INSTRUCTION LOAD IRST WORD i
START MEMORY iN FPU START FPU ;
STORE FIRST WORD |
OF OPERAND IN IBUF :
MEM —FPU FP31 AB FP32 AC
2 WORDS
G 1 —TMPH
ALU —=MAR MEM—FPD2
JMP
ROEND FP30
LOAD 2ND WORD IN FPU .
(RETURN) . {RETURN) :
MEM —=FPY FP33 AD FP34 AE £p5s, FP35 AF " epss, FP3¢ 8g N
4 WORDS Q ﬂ—-TMP¢ SHT.14 SHT.14 :
;
ALU—MAR MEM —>FPD2 { MEM—-FPD3 MEM—FPD4 ' = i
CALL (CALL) CALL (CaLL) JMP
Raen FP 55 FP 55, Raeng  FPSS Raeng  FP30 ‘
S — SHT. 14 FPS5, <
LOAD 2ND WORD : LOAD 3RD WORD SHT.14 LOAD 4TH WORD .
IN FPU IN FPU IN FPU
NG DATA XFER
FP37 BI
ACD—FPD1
ACD—»FPU
JMP
FP 30
LOAD ACD IN FPY
FP38 B2 FP39 B3
ACD/ACDH1—FPU ACD—=FPD1 ACD+1—=FPD2
JMP s ’
Roews  FP 30 :
AGINT
LOAD ACD IN FPU LOAD ACD+1 IN FPU FLOATING SQINT ™ INTERFACE
(MEM—>FFL, a32 (S)=~FPU,
NO DAT+ XFZZR)
THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLERA]
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS— DECIMAL -
COMPUTERVISION CORORATION. .
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TRUE
FP40 98 FP4l sc
Q —=TMPZ PC+1 —»PC -
DEC 3 ' F.PD1—>MEM DEC 3 FETCH, sHTt
O FALSE 1 FPU—MEM
(NON DEXED RST cJT DEC 3 1 WORD
Fl
FPU—MEM) Pao Raens
TEST FPU BUSY STORE IRST WORD
{RETURN)
FP 23, SHTI2 ] -
FP24, sHr.12 FP42 B4 FP43 B85
TMP@+1-=TMP@
FPU—>MEM ALU MAR }— FPD2—MEM
4
2 WORDS JMP
: FETCH
i W (RETURN} : . .
STORE 2ND WORD FPSS, SHTIA . :
FP 44 B FP4S B7 (RFE‘?JSZ“) FP4G 88 FP47 B9
TMP@ +1 -TMP@ SHT. 14
FPU—~MEM ALU—MAR FPD2 —=MEM  FPD3 —MEM | FPD4—MEM
4 WORDS . v
CALL JMP
FPSS CALL FETCH [
RoENp CALL)  |Rraens FPS5 (caLL) RaENg )
STORE IRST WORD STORE 2ND WORD | FPS35,  STORE 3RD WORD FPS55, STORE 4TH WORD
SHT. 14 SHT.14
FP 48 BA FP49 BB
I— ACD
FPU-=ACD FPD1 1
JMP
FETCH
Roeng
STORE IRST WORD STORE 2ND WORD
- - FP50 BC FP 51 BD FP52 BE
C32 5
11— ACD [—ACD+1 ) C3SZIEQIS =
FPU-~ACD /ACD +1 FPD1 I FPD2 I - FPS5 C1 (RETURN)
JMP i .
FETCH FP34, SHT. 13 TMP@ «1 -TMF® FP35, SHT. 13
POENB FP 35, SHT. 13 FP 3G, SHT. 13
STORE IRST WORD STORE 2ND WORD
. FP4G, SHT. 14 —- -
FP53 8F FALSE FPsa oL} » ALU—-MAR FP46, SHT. 14
FP47, SHT. 14 RETURN FP47 , SHT. 14
PC+ — PC
-FSKIP .
s TRUE . .
JMP
CJF FETCH : .
FE“,FCH RAENB : : FLOAT POINT NTERFACE
TEST SKIP SKIP INCREMENT PC (FPU—MEM , FPL~4C(S),FSKIP)
THIS ORAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLER.
Imrmmmmrmummmmmms. DECIMAL.
$ION OF COMPUTERVISION CORPORATION. X =& .0l
MA ' Xax > 58010
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D
RESET . - HITHPZ FE HITMPL \F8 130
T CIT. . . . CIF CALL
HIJMP @ HITHMP1 © 4DIAG * LNKHDL
DOATMP TO A ang _SEE IF WE CAN c\ge%ss INg?_l: g% ngcNR% g_xgg~' ?—8“;‘55“2'3 H“'EDLEQRE ﬁklg\
— LOCATION iN PAGE PARGE BOUNDARY BY IC ENTRY, TERMINE WH
TO SEE THAT NEXT FALSE TMPING TO HIGH RAD FALSE IF NO TUMP 0CCURS. TRUE 70 GO TO NEXT, -yORT 733
ADDRESS CNTRL LOGIC IN PAGE 1.STOP IF NO
CAN HOLD A LARGE & JUMP OCCURS. FF F9
RAD. STOP IF NO TUMP -
OCCURS. - STOP - STOP STOP
(RETURN}
C ,
THMPTST 13 132 LDRHI1 \'F5 1FG .
TRUE
> T >
- LOADR TRF LOAD R JRT
LDRHI1 LORLOZ |1
CHECK THAT R-REG TUMP TO HIGH RAD, TRUE CHECK THAT R-REG TUMP T0 LOW RAD.
. CAN HOLD A HIGH RAD, IN PAGE @ CAN HOLD A LOW RAD, IN PAGE @ FALSE
—+» ~
133 ‘ Y
_STOP STOP
B 2 34 3
LDRLOG THMPRIN | 135 136 —
J DS2IE0I5
. E
TRU TRUE FALSE
> > F. —{SHT L)
MP LOADR TSRF TSRT
TMPRTN| THMPER1 ERRHDL ERRHDL
- RETURNTO TMPTST LOAD ERROR HALT MAKE SURE WE DO MAKE SURE WE DO
. ROUTINE. INTO R-REG, NOT JUuMP. FALSE NOT JUMP. TRUE
T T0
“ ERRHD Egnuo
: SHT 20 HT 2
. MICRODIRGNOSTIC ENTRY
N NEXT ADDRESS CONTROL
: LOGIC TEST
X A Immmmmmmmmm Toem
? WMWMWRMNEWMMTWWS- u.ca:;r;

T

XX

XXX 34.008

JRXXX -t.c:w
.

e

TR

SEE SHEET L
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ANGULAR » &
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SHK TITLE
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(RETURN)
137 138 JTSR1 139
(SHTIS) ——— >
TSRT © TSRT ISRT CALL) .
TSRHIL (Crg‘éh} 1. TSR1 ~ JSRHI1 (TSRH)II
BEGIN CHECKING THE BUMP THE _REPEAT THE TEST
. ...MICROSEQUENCER STACK STACK POINTER
RETURN) ' RETURN) _ ETUR
( 123 TSR2 138 ¢ i3C TSR3~ 13D & N 13E
TSRT _ “ISRF {cALL) " JTSRF cALL €aLL) CALL (cau
IsSR2 TSRHI1 *JSRHIl TSR3 TSRHI1 TSRHIL LNKHDL| LNKH
.. _BUMP THE REPERT THE TEST BUMP THE STACK POINTER REPEAT THE TEST AT THIS POINT WE WILL HAVE 20F 2
= 'STACK POINTER ONE FINAL TIME CHECKED THE R-REG & EACH HT 17
OF THE FOUR MICROSEQUENCER
STACK LOCATIONS TO HOLD
HIGH § LOW RAD'S,
(cALL) (RETURN)
. TSRHIL __ IF3 IF4
TRUE FALSE
TSRT RTNF y .
LOTSRL L, TMPER1 . [RETURN)
* LOAD A HIGH RAD RETURN T0 TRUE
ON THE STACK CALLING ROUTINE
z‘n:eroE
1
SHT 37)
cALL) RETURN
(ca) LOTSR1 181 ( ) 152 .
1 TRUE ! T TRUE _
TSRT (CALL) RTNT (RETURN)
LORTN1 ) LORTN1 JMPER1 .
LOAD A LOW RAD RETURN TO i _ .
_ ON THESTACK ; _ THE HIGH RAD ALSE [DS2IE0
. . E
10 . . LE]
(caw) : .mpex; |
LORTN1 183 : (SHT 20)
TRUE
RTNT
* TMPER1 (RETURN) . .
RETURN N THF 1A
RAD.STOP iF NO RE~ EALSE
TUEN, | o4
STOP ' NEXT ADDRESS CONTROL
. LOGIC TEST
THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERYISION TOLER;
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THIS SUBTEST CHECKS THE RZERO
TYEST CONDITION AND SOME BASIC ALY
(RETURN) FUNCTIONS € DATA PATHS, _
RZRTST 13F
-1 T0 B@ FRLSE CLR B# TRUE
> AZRO - AZRO D
ALU—1 ALU—T -
LOAD R o TSRT _ TSRF
ALUER1 ERRHOL ERRHDL
{0AD R WITH ERROR INIT Bg £ IBUF AND CLEAR B@ £ IBUF AND
HALT ADDRESS, ‘CHECK agao ON A NON- TRUE CHECK AZRO FOR A FALSE
ZERO ALU CONDITION, ZERO ALU OUTPUT
. R CONDITION, WE NOW
HAVE SOME CONFIDENCE |
THAT AZR0O CONDITION
WORKS. A MORE EXTEN-
SIVE TEST WILL BE
DONE LATER,GN AZRO.
Y 1 )
10 JO -
?RRHD. RRHOL
SKT Z(I:) HT 2¢)
. , : THE FOLLOW!ING SERIES OF TESTS CHECKOUT THE DATA PATH FROM THE ALU TO
THE IBUF THRU THE INTERNAL BUS FOR BIT PICK-UPS AND DROPS. B-PORT LOADS
ARE ALSO TESTED. ALSO SOME BASIC ALYU FUNCTIONS,INVERT, NEGATE (2'S COMPLI-
' .MENT),INCREMENT AND DECREMENT ARE TESTED.
. . C .
DATAL 142 NEGTS1 144 NEGTST2 146
IBUF—Q B3+1—B3 ~B§ —»B@ 8g+1—>Bg -B@ —»Bg
(IBUF=@) - (8g=1) (8B=-1) @®9-=9) (B8=9)
ALU—IBUF ALU—IBUF ALU—T ALU—T ALU —1
_ ISRF ISRT TSRT ISRF TSRF
ERRHDL ERRHDL ERRHOL . ERRHDL ERRHDL
CHECK DATA PATH FROM CHECK INCREMENT CHECK NEGATE INSTRUC- THECK INCREMENT CHECK NEGATE INSTRUC-
“TBUF TO ALU OUT WITH ALL FALSE INSTRUCTIONS WITH TRUE TIONS FOR BITS STUCK INSTRUCTIONS WITH FALSE TIONS FOR BITS STUCK FALSE
ZEROES. BRANCH IF ERROR, LS NO CARRY. BRANCH IF AT “8 BRANCH IF RE- ALL CARRIES, BRANCH AT 1% BRANCH IF RE- <
. . " ALUOUT =@; ERROR. SULT IS ZERO; ERROR. IF ALU'OUT Zf; ERAGR. SULT 15 #ZERO;ERROR, Y
E Eﬂp RRHD RHDL EREBDL RRHD
SHT z'C) SHT 20 EZR SHT 2¢) (SHT 20) Esmz(l)
\ DATAZ2 147 DECTS1 149 DECTS2 148 14C
DS2IE0I5
_~1—»Bg IBUF+1—Q B-1—Bp NOT Bp—» B¢ E
@Q=9) == (Bg=1)
_ALU—T ALU—1 ALU—I ALL—I
TSRT TSRF TSRT TSRT _CALL
ERRHDL ERRHDL ERRHOL " ERRHDL LNKHOL . ﬁ%’l%
TERE AL 1 R oo i T T Ry RO T, -- « S
' UF TO ALY OUT WITH NS . I ONS, i .
TRUE ]F:I?L LS. ukf:g DATA £ FALSE CARRIES, IE, TRUE IF RESULT = @; ERROR. TRUE NO CAR FALSE sﬁ'!r“"g
BRANCH IF # g ERROR, TH+IIZI10=-2
BRANCH IF =@;ERROR, ,
a
Eon ERE%DL RRHD!
RRH ERRHD ERRHDL
i SHT2C GHT20) . (GHT 20) . f(SHT 2C
AZRO TEST
DATA PATH AND BASIC
ALY FUNCTION TEST
TS ORAWING CONTANYS INFORMATION PROPRIETANY TO COMPUTERVISION | _TOLEMANCES |
CORPORATION AND (S NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- DECIMAL.
$I0M OF COMPUTERVISION CORPORATION. XX =k 01
ad s SEE SHEET L
. | T HAEAN zm—m.—.rg
Ve 4 ~ oD 2 T FLOW CHARTS
[ PART mMBER | WEXT ASSENSLY mﬁ'—w VP MICROPROGRQH
e
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) ROUTINE TOCHECK THE D+ 3 FUNCTION AND THE B~LATCH TO IBUF
DATA PATH.AFTER AUNNING THIS TEST, WE WILL HAVE CONFIDENCE
W THE ARITHEMETIC ADD, IN RZRG CONDITION, AND IN THE RBILITY
OF B@ AND G TO HOLD ANY DATA PATTERN. L
(RETURN) -
- _{RETURN) FALSE
{ADDTST 14D ADLOOP 1AE I5)
CLR—Q BG-1—»BY IBUF+Q —»B1 [ Q+1—»Q
Ay —I - > LBB,ALU—>T ALY —T TRVE ALU— MAR JRUE |
ISR ° LOADR ISAF TIF . CALL
REGINI (caLL) _ ADDER1 _ERRHDL ADLOOP - LNKHDI .
INIT QAND CRLL REGINI DECR B& AND LOAD IT ADD Q AND D,RESULT INCREMENT Q AND (cALL)
REGINI SUBROUTINE GHT 2¢) INTO B@ AND IBUF, SHOULD BE #. LOOP IF NOT DONE l(NK HDL
TO INIT FIRST 4 ALV LOAD R WITH ERRGR | FRLSE YET. SHT 2¢)
REGS (B@ -B3). HALT RDDRESS.
Y0
T ERRHDI
. (SHT 2¢
TTEST TO CHECK THE ALU
77T SUBTRACT FUNCTION.
(RETURN) (RETURN)
_SUBTST 152 153 156
-1 70 Q Ry ar1—q | A3-B3—>Q
TT UE
AU— T ALU—1 AU —I JR ALU—»T JRUE |
. CALL LOAD R TSRF JSRF CALL
REGINI SUBER1 ERRHDL ERRHDL LNKHDL
INIT @=-1 AND CALL THIS SUBTRACT FUNC- INC LAST RESULTS THIS INSTRUCTION
_ REGINI TO INIT FIRST TION TEST CHECKS _ AND TEST FOR 2. TESTS FOR BITS
4 QLU REGS, ""FOR BITS STUCK AT'S! BRANCH |F ERROR. lFaLSE "sggé:goar 1" BRANCH FALSE
(ALY ' (cALL)
REGIN] TO 70 NKHD!
(SHT 2¢) RRHDL, ERRHD SHT 2C
¥ HT 2¢) (SHT 2¢ ETURN
SHT 19)
DS2IEQIS
£
[
. ADD TEST
7 SUBTRACT TEST
THIS DRAWING AINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLER, S
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THIS ROUTINE CHECKS THE ABILITY OF ALL REGISTERS
TO CONTAIN ANY PATTERN,IT ALSO CHECKS FOR REGIS-
TER_ADDRESSING ERRORS, AND TESTS THE A-LATCH TO
IBUF DATA PATH. _ . ,
D T . 158 TO 166 ":STREG 1T TO IS
|
g —»51 ALU —I Y Bi+L—»Al LBR ALU—T CALL REGHDL
(RETURN) _ (RETURN)
: g —> B2 ALV — 1 B2+1 —»A2 LBA ALU—I CALL REGHDL FALSE
REGTST 157 : 17¢ 17T
. 8 —B ALY —>1 [B3:1 —>A3 1BA ALU—T CALL REGHDL
i .
- §—pg | | : i i N R [ T.8@-1—q
' H | TRUE _ I P [ ! RO NNUE
— ALU—T > ! , ! b AZRO > > , oo | | ALU—> MAR Az
‘ I
i ! i | f v | | |
LOAD R ] ] ! | N Eob TF -
REGER1 #— B4 AlU —»1 BM4+1 —> A4 LBA ALU—>T CALL REGHDL Hheo TRRRoL
INIT B AND LOAD Ay DECREMENT B@ T0 A ALL
PG I hH ERROR g —BI5 ALY —»1 FALSE BI5+1— AI5 LBA ALU—>I CALL REGHDL REGHDL NEw DHTA PATTERN (KDL
IF RESULT # ZERQC. ETUR
“SHT 20
TSRF
ERRHDL 10
c INIT ALL REGISTERS T0 CONTAIN &.TEST AND RRHDL INCREMENT EACH REGISER (EXCEPT Bg)
. BRANCH IF ERROR, - {SHT 2¢) © SEQUENCIALLY AND TSR TO THE REGHDL SUB-
ROUTINE TO CHECK THE TEST RESULTS. N
| &
cAu)
—» ' REGHDL  ICE ICF
1BUF+Bg—>Q
b—
3oL RETURN
AN
B BE # BRANCH IF ERROR,  |FALSE (RETURN)
, DS2IEQI5
E
T0
RRH
BT 2)
, ALU INTERNAL REGISTER TEST
A THIS DRAWING CONTAINS TOLER,

ey o,

CORPORATION AND IS NOT TO BE USED

INFORMATION PROPRIETARY 10 COMPUTERYISION
OR REPRODUCED WITHOUT PERMIS-

$ION OF CCORPORATION. XX w2 .00
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THE FOLLOWING TESTS CHECK THE LOGICAL FUNCTIONS OF THE ALU.
(RETURN)
: (RETURN)
LOGIC 178 ORTST 179 XORTST ¢
-1T0 Q A2 V B3I—Q Qit—>Q Ag V Bg—sQ Al ¥ B1—»§ A2 ¥ B3—>sQ
T AWW—T ] ALU —»1 > ALU—>I L ALU—1 | ALU— 1 ALU—1
CALL LOAD R ISRF _TISRF JSRF
REGINI _LOGER1 ERRHDL ERRHDL ERRHDL .
INIT G AND THE {CALL) "CHECK FOR BITS STUCK INCREMENT PREVIOUS CHECK FOR BITS STUCK XOR ALL 'S WITH IT- XOR*125 72 "252 PAT~
FIRST 4 ALU REGIS- EGINT AT B LOAD R WITH ER- RESULT TOSEE IFIT AT "1” BY ORING # . "SELF TO CHECK FOR, TERN T0 CHECK FOR
TERS. S SHT 20) ROR HALT LOCATION, WAS -1. FALSE WITH ITSELF, FALSE . BITS STUCK AT "1 FRLSE BITS STUCK AT * g/ TRUE
) BRANCH IF ERROR. ) RESULT SHOULD = &. RESULT SHOULD = -1,
_ BRANCH IF ERROR. . |
ﬁgam, nggo R???{D En?
RHD HDL, .
HT 20) “GHT 2 ,?su‘r 2('3. (SHT 26) . .
' .
ANDTST___ 1TF : 102
| or1—» Q R2 A B3—Q Al A B1—»Q Q+1—»Q
FALSE TRUE <
> ALU—> T ALU—I ALU—» I ALU—» T AZRO ' '
TSRF TISRF TSRT ISRF CALL
ERRHDL ERRHDL ERRHDL ERRHDL LNKHDL caLL)

INCREMENT Q 70 CHECK _AND"125"¢ "25Z PAT- AND ALL 1'S WITH IT- INCREMENT PREVIOUS NKHOL

THAT LAST RESULT FALSE TERN =0, CHECKS FOR FALSE SELF TO GET-1,THIS TRUE RESULT TO SEEIFIT FALSE ESHT 2

YIELDED THE EPECTED . BITS STUCK AT "1 CHECKS FOR BITS WAS -1, : RETUR

DATA, BRANCH IF ERROR, . BRANCH IF ERROR, _STUCK AT, BRANCH IF ERROR. SHT 2t

RRE(DL Rg?{DL quggm_ ERTRO DS2IEQIS
HDL
HT 2¢) SHT 2¢) SHT 26) (SHT 2¢) r—lg

LOGICAL ALU FUNCTION TEST

— DRAWING CONTAINS INFORMATION PROPRIETARV TO COMPUTERVISION TOLERANCES
mﬂoﬂ AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS— DECIMAL
I OF COMPUTERVISION CORPORATION. xx eeol
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* CHK T
AN FLOW LHHRTS
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3
!
i
i
D
RETURN) (RETURN) o i
i
FALSE :
SHFTST 183 SHF 1 185 FALSE SHF 2 188 ’
#20(8)— BS . A3—Q DEC BS #20(8)—>BS A3—Q DECR B5
- - _ {LsLBg ALC) TJRUE (LsLeq HOV) JRUE
ALU—T o o o ALU— L ' ALU— 1 | ALU—I - AlU—1I g ALU—I
CALL LOAD R CIF cTF
REGINI é‘é@]—h} SHFER1 SHF1 SHF2 —
INIT B5 COUNTER INIT B@ —B3 6HT 2¢) SHIET LEF T CONTENTS DECREMENT COUNTER. __INIT_COUNTER SHIFT LEFT CONTENTS DECREMENT COUNTER.
OF A3 INTO Q, 1 BIT AT DONE 2 BRANCH IF NOT. OF QINTO B3, . BRANCH T0 SHF2 IF NOT
ATIME, LORD R WITH . DONE, )
ERROR HALT, )
)
C
Y ~
<
SHEF3 188 FALSE 18E
*20(8)—>B5 A3 —Q DECR  BS A2+Q+1—>Q
(RSLBQ MDV) TRUE
o ALU—IT - g ALU—I - ALU—1 ALU—I
CTF ISRF CALL
SHF3 ERRHDL LNKHADL (cnug
INIT COUNTER T SHIFT RIGHT CONTENTS DECREMENT COUNTER. CHECK THAT Q CONTAINS KHDL B
~ OFA3INTOQ. BRANCH TO SHF3 IF THE DESIRED RESULT, w(SHT 2¢)
NOT DONE. BRANCH IF ERROR. ETURN
HT22 {DS2IE 0I5
E
TO
ERRHD),
(GHT 26
, .
A
SHIFT TEST
THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLFRANCES
&mﬂm ANO IS_NO\' TO BE USED OR REPRODUCED WITHOUT PERMIS— DECIMAL
SION OF COMPUTERYISION CORPORATION. XX % 0t
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TITLE
¥ I FLOW CHARTS
serr ot ey m CvP_MICROPROGRAM
§ /" COMPUTERVISION CORP. wammone oz NONE__ | DS2IEOIS
- Bedford, Massachusetts 01730 ENEAoumsd WV /% sweer 2] or 27 sweers e
433




7 ‘ 6 ‘ : 5 K 4 | 3 _ 2 1

“THIS SUBTEST INSURES THE INTEGRITY .
~OF THE CPU COUNTER,
(RETURN) : .
TCNTSTL  18F CNTST2 191 CTLOOP 192
. @—>Bg_. #357(8)—> BO DECR B#,CTR
| alu—eCcTR [ | ALU—>CTR > ALU—1 >
LOADR . TSRF_ .
_CTERL ERRHDL =
“TINIT COUNTER w"n'H TEST FOR BIT PICKUPS INIT COUNTER WITH DECREMENT BOTH
ALL @S, LOAD ERROR ON THE INPUT LINES, FALSE HIGHEST VALUE 1T THE COUNTER AND B@.
- HALT LOCATIONINTOR. IS 1T @2 BRANCH IF NOT; TAN HOLD.
: ERROR. Y ‘
TO
TER
SHT 27]
TZ= >
Y R0 0R1)
193
> CCTZ=0 > Y
ae1f
cIT |
MULTST
DO A MULTIWAY BRANCH
TO MULTST, MULTST+1, (CCT§ =B - 4—
_ORMULTST+2,DEPEND- | Q=8 Y
ING ON STATE'OF CCT2
. AND Q BIT. 1
MULTST  IFp 1FL 1F2
- TO - —» TO -
CTLOOP CTLOOP
TMP THP . TMP
CTLOOP CTLOOP DUNDEC :
ENTER INONE OF THESE TWO LOCATIONS IF WE ARE ENTER HERE WHEN DS2IEOIB
NOT THROUGH DECREMENTING THE COUNTER YET. COUNTER <. WE'RE 3
_DUNDEC 194 195
Ag ——BG
TSRF CALL
“ERRHD LNKHD CALL)
. JUMPHERE WHEN LNKHDL
= COUNTE HT 26)
. THAT a¢ —(b BRANCH FALSE RETURN
IF ERROR. SHT 23)
CPU COUNTER SUBTEST
THIS ORAWING CONT/ INFORMATION PROPRIETARY TO COMPUTERVISION TOLER.
CORPORATION AND IS S NOT T0 BE USED OR REPRODUGED WITHOUT FERMIS. BECIMAL
SION OF COMPUTERYISION CORPORATION. XX =& .01
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128/32K A/B-Port Memory Unit

Address Selection
Jumper Configuration
Memory Prioritizing
Refresh and Timing Logic
Data in Multiplexer

Data Out Latch

Parity Logic

Bus Control Logic

Bus Logic

Memory Address Logic
A-Port/B-Port Select Logic
Address Multiplexer Logic
Refresh Counter Logic
Row Address Strobe Clock
I/0 Logic

Memory Row A

Memory Row B

Memory Row C

Memory Row D

Memory Row E

Memory Row F

Memory Row G

Memory Row H

B-Port Connectors

4-57
4-57
4-58
4-58
4-59
4-59
4-59
4-60
4-61
4-61
4-62
4-62
4-62
4-62
4-63
4-64
4-65
4-66
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4-68
4-69
4-70
4-71
4-72



(

DA21E260-X CONFIGURATION TABLE

CONFIGURATION BLOCK F) 128K HARDWARE CONFIGURATION/APORT 128K ADDRESSING M

DUAL PORT.
DISTRIBUTED MODE

SINGLE PORT DUAL P!

GPU MODE

ORT. SINGLE PORT
DZK

POPULATED WITH

4K RAMS (MK 4027-3) USE CONFIGURATION | USE CONFIGURATION | USE COI

BLOCKS A.ALB BLOCKS A.ALC.D.E | BLOCKS

NF IGURATION
A.C.D.E

POPULATED WiITH DA21E250-02 DA21£260-01 DA21£28

18K RAMS (MK 4118-3)

0-01 DA21£2560-03

USE CONFIGURATION |USE CONFIQURATION |USE CONFIGURATION | USE CONFIGURATION

D R20 AND R22 INSERTED

2) INSERT JIMPER JP4

3) ADJUST POT R31 SUCH THAT TP HAS A 14.5 US REP RATE
4) INSERT JUMPERS JPS . JPL . JPL13

5) POPULATE MEMORY ARRAY WITH MK4118-3 MEMORY CHIPS
8) APORT 128K ADDRESSING CHART

D INSERT JUMPERS JP10. JP12. JPU
2) BPORT 128K ADDRESSING CHART

CONFIGURATION BLOCK H} BPORT 128K ADDRESSING CONFIGURATION

BLOCKS B.F

BLOCKS D.E.F.Q

BLOCKS E.F.H

BLOCKS AL|

CONFIGURATION BLOCK A) 32K HARDWARE CONFIQURATION (USING 4X RAMS)

D REMOVE R22

2) ADNUST POT R3t SUCH THAT TP HAS A 29 US REP RATE
3) INSERT JUMPERS: JP$-2 . JFL-2 . JPLI-2

4) POPULATE MEMORY ARRAY WITH MK4027-3 MEMORY CHIPS

CONFIQURATION BLOCK Al) APORT 32K ADDRESSING CHART

*APORT | AMCO | AMC1 [ AMC2 | AMC3 | **CLOSED CONTACTS

FIELD ON SWITCH PACK 1V
H H H H
1 H H H L 7.8
2 H H L H 8.8
3 H H L L 86.7.8
4 H L H H 5.8
5 H L H L 5.7.8
8 H L L H 6.8.8
7 H L L L $.8.7.8
] L H H H 4.8
1) L H H L 4.7.8
10 L H L H 4.8.8
n L H L L 4.86.7.8
12 L L H H 4.5.8
13 L L H L 4.6.7.8
4 L L L H 4.56.6.8
15 L L L L 4.6.6.7.8

* EACH FIELD NO. REPRESENTS ONE 32K SEGQMENT OF MEMORY
*s ALL OTHER CONTACTS ON SWITCH PACK 1V OPEN

CONFIGURATION BLOCK B) SINGLEPORT CONFIGURATION

1) CEPOPULATE PC BOARD AS PER BM21E260-02
2) ADD JUMPERS J3 . M5 . 7

CONFIGURATION BLOCK C) BPORT 32K MEMORY ROW SELECT
D INSERT JUMPERS: XP10-2 . P12-2 |, XPU4-2

CONFIQURATION BLOCK D) BPORT 32K ADDRESSING AND 1/0 DEVICE CODE CHART

*BPORT FIELD | BWCO | BMC] |Buc2 | BHCY

or OR | OR | OR | OR |**CLOSED’ CONTACTS
170 DEVICE CODE | BDSD BDEZ | BD53 |ON SWITCH PACK 128

° H " H H s

1 " H H L 4.8

] " 1] L N 3.8

3 H H L L 3.4.8

4 H L H H 2.8

5 H L H L 2.4.8

s " L L H 2.3.8

7 H ) L L 2.3.4.8

s t H H H 1.8

’ L " H L 1.4.8

10 v H L H 1.3.8

n L H L L 1.3.4.8

12 L L H H 1.2.8

13 L Y H L 1.2.4.8

" L L L H 1.2.3.8

1 L L L L 1.2.3.4.8

* EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY
*#+ ALL OTHER CONTACTS ON SWITCH PACK 126 AND $C OPEN

CONFIGURATION BLOCK E) LAST BOARD IN DAISY CHAIN

THE LAST DUAL PORT MEMORY BOARD IN A DAISY CHAIN
BPORT BUS SIGNALS. THE LAST DUAL PORT MEMORY IN A
CHAIN ONLY MUST HAVE THE FOLLOWING RESISTORS:

RP12 , RES PACK 12f

MUST TERMINATE
DAISY
RP8.RP7.RP8S.

*FIeD No. B0 | ANG1 | AMG? | ANC3 | AWC3 | on SIToH PAGK 1v
0.1.2.3 H H H H H
4,6.8.7 H H H H L [
8.8.10.11 H L} H L H 4
12.13.14.16 N H ] L L 4.8
16.17.18.18 H H L H H 3
20.21.22.23 H H L H L 3.6
24.25.28.27 R H L L H 3.4
28.29.30.31 H H L L L 3.4.8
32.33.34.36 H t R H H 2
38.37.38.39 H L H H L 2.8
40.41.42.43 H L H L H 2.4
44.45,48.47 H L H L L 2.4.6
48.49.60.81 H L L H H 2.3
62.563.54.56 H L L H L 2.3.%
668.57.68.59 H L L L H 2.3.4
60.81.82.83 H L L L L 2.3.4.5
64.65.66.87 L H H H H 1
68.68.70.71 L H H H L 1.8
72.73.74.7% L R H L H 1.4
76.77.78.78% L H H L t 1.4.6
80.81.82.83 L H L H H 1.3
84.85.88.87 L H L H L 1.3.8
88.88,80.91 L H L L H 1.3.4
$2.93.94.96 L H L t L 1.3.4.%
96.97.98.99 L L H H H 1.2
100.101.102.103 L L H H L 1.2.8
104.106.108.107 L L H L H 1.2.4
108.108.110.111 L L H L L 1.2.4.5
112,113.114. 115 L L L H H 1.2.3
116.117.118.119 L L L H L 1.2.3.6
120.121.122.123 L L L L H 1.2.8.4
124.126.128.127 L [ L L L 1.2.3.4.6

* EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY
(TO EXPAND BEYOND 15 FIELDS . IC 2X AND 2V . SHT.7 . MUST BE ADDED)

*+ ALL OTHER SWITCH CONTACTS ON SWITCH 1V ARE OPEN

CONF {GURATION BLOCK Q) 128K APORT/32K BPORT COMMON MEMORY
WITH JUMPERS JP10. JPL2. JP14, INSERTED

o s [ SO S
H H 18T 32K
H L 2ND 32K
L H JRD 32K
L L 4TH 32K

2) TO FORCE COMMON APORT/BPORT MEMORY
INDEPENDENT OF BMC2 AND BMC3

S [os | omuon seouEi o | awrcts
X X 18T 22K JP10. JP16. P18
X X 2ND 32K JP10, JP18
X X 3RD 32K »10, W16
X X 4TH 32K P10

WHERE X = DONT CARE

?IPE(:.RDT No. BMADO|BMAD] |BMAD2] BMCO | 8MC1 ;;ms':ﬁgn cgz‘g:gm
9C 128
0.1.2.3 H H | H H H [
4.5.8.7 H H H H L 2.8
£.9.10.11 H H H L H 1.8
12.13.14.16 H H H L L 1.2.8
16.17.18.19 H H L H H 7 )
20.21.22.23 H H L H L 7 2.8
24.26.28.27 H H L L H 7 1.8
28.29.30.31 H H L L L 7 1.2.8
32.33.34.386 H L H H H ] [
38.37.38.39 H L H H L ] 2.8
40,41.42,43 H L H L H s 1.8
44.45.48,47 H L H L L 8| 1.2.9
48,49.60,51 H L L H H 8.7 s
62.63.54.65 H L L H L $.7 2.8
66.567.58.69 H L L L H ..7 1.8
60.61.82,83 H L L L L 6.7 | 1.2.8
64.66.88.67 L H H H H 3 s
88.89.70.71 L H H H L 5 2.8
72.73.74.76 L H H L H 5 1.8
76.77.78.79 L H H L L 5 1.2.8
80.81.82.83 L H L K H 5.7 [
84.86.88.87 L H L H L 5.7 2.8
88.88,90.91 L H L L H 5.7 1.8
92.93.94.95 L H L L L 5.7 | 1.2.8
$8,97,98,98 L L H H H 5.6 [
100.101.102,103 | L L H H L 5.8 2.8
104,105,108,107 | L L H L H 5.8 1.8
108,108.110.111 | L L H L L 5.6 | 1.2.8
112,113,114, 116 L L L H H |6.8.7 [
116,117,118, 119 L L L H L |6.8.7 2.8
120,121.122,123 | L L L L H [6.8.7 1.8
124,125.128,127 | L L L L L [6.8.7 | 1.2.8

EACH FIELD NO.

(9C-2 MAY BE CLOSED TO DISABLE APORT)

CONFIGURATION BLOCK

1) DEPOPULATE BOARDS AS PER ASSEMBLY DA21E260-03

REPRESENTS ONE 32K SEGMENT OF MEMORY
ALL OTHER CONTACTS ON SWITCH PACK 126 AND 9C OPEN

1) 32K SINGLE PORT CONFIQURATION (USING 16K RAMS)

[DS21E252]

15
MISCELLANEOUS JUMPERS
1) FOR LDMAR STARTING APORT MEMORY CYCLE INSERTY JP-2
2) FOR MEMREAD STARTING APORT MEMORY CYCLE INSERT JP-1
3) FOR GPU MODE REQUIRING DISABLED APORT ,
CLOSE SWITCH 8C-2
4) APORT MUC/NON MUC OPERATION
JUMPER PLUG 4D
MUC OPERATION 1-18
2-16
14
4-13
NON MUC OPERATION | 6-12
8-11
7-10
s-9
§) APORT 1/0 DEVICE CODE
D STANDARD 24'. INSERT JP8 FOR Zﬁ.
TIIG BRAGIG SONTANE NECMMATION PREPRIETARY T __%!_. .
SOUFUTERVIGNN OMPORATION AND 16 NST TO L USLD @R REPRS- e
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