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CNT SHT.10
START SHT.10
INTR3§ SHT. 7

I1SZ2@ SHT.2
LDAI§ SHT.2

N
&P‘:{ﬁ \

. FETCH 28 LOADIR 29
ALCLD1 SHT.3
ALCLD2 SHT3 “TPC+1—=PC
ALCSWP SHT. 3
ALENLD, T3 ALU—=1,MAR {=lMEM— IR
MULS  SHT 4
STA SHT 2 FTCH
1SZ10  SHT2 / it Roens
DS210 SHIZ INCREMENT RC.  READ NEXT INSTRUCTION
MUL 8 SHT4 STORE UPDATED PC. INTO IBUF, IR,
DIV 13 SHTS IN 1BUF , MAR. .o
DIV {5 SHTS! Vs
DIV 17 SHTS
NIO SHT.G
pI2 SHT. G
SKP1 SHT. &
FPIS SHT. i}
FP 30 SHT. 13
FP43 SHT 14
FP47
£P 49 i
FP 52 js"”’ 14
FP 54

NOTE:

1. THE ALC INSTRUCTION BRANCH IS
IMPLEMENTED BY READING THE
WORD DECODE1 AND TESTING THE

—=lALU—I, MAR

INSTRUCTIO

g7
ALC\{ <
s

= ALU—1,MAR

INTR 30, SHT. 7

HARDWORD

SE( I<8.JQ5>HNR

DEGY
221

NOT ALC, ADD DISPLACEMENT

TO BASE TO FORM EFA,

FALSE

FPI7, SHT. 12 P_
INDIR 4fF INDR 19 S50
1—-Q IBFE—=Q
~QECD— MEM—>1 NAU?TO —GE ALU—> ] MAR
AN LT3 BN A
e, [ ot T sl
INCR 52
I+1 —Q
. ALU~IMARMEMK 1BUFD-1
o DEC zfjm
INDIR .} ™,

TRUE

DECODE 1 2A

B+ PC—~PC -

c1f .
D%mﬂ’

ALC msmucnon\
INCREMENT PC.

STORE UPDATED RC, )

IN T MAR.

STATE OF IR®. IF IRZ-@, A HARDWIRED

MICROWORD IS FORCED TO FORM
HARDWORD.

2. IF AN INTERRUPT IS PENDING AT

‘DECODE 1" THE PC 1S NOT INCREMENTED

JUMP SHT. 2
EXSW SHT.10
ALCLDI ) §

ALENLD
ALCSWPN) 3

SKP1 SHT.6
DCHOY, SHT.8
DCHIN{, SHT. 8
FP2,.
FP4's
FP8,
FPI2s
FP@ ; SHTI

SHT. 1)
SHTLI
SHT 1
SHT.H

AUTO Y

Q—=Q

ALU—MAR

CJT
DECR

RQEND
AUTOINDEX LOCATION

TEST FOR INCREMENT

OR DECREMENT.

INCREMENT Au"‘mmoéx._

LOCATION AND LOAD t
INTO Q,I,MAR.:

. om ”!‘f
» NAED
FALSE
1812
?
TRUE
DECR 53
1-1—Q
ALu-imarpem K 1BUFP

?
DEC 2 :
INDIR
DECREMENT AUTOINDEX
LOCATION AND LOAD IT
INTG Q,I,MAR.

FALSE

)

SZIEQIS

=

INSTRUCTION FETCH
INDIRECT ADDRESSING
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LDA 42 STA 40 152 4h 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 —1 MEM —=1 MEM—IR]T
) : RS e LOADR LOADR MP
RQENS . FETCH Rgeng I1SZ 29 mQENS  IS228 FST JUMP - ;
[ [ I l ] .
: : INCREMENT PC STORE ACD INMEM  INCREMENT PC.  INCREMENT PC. LOAD ADDRESS OF LOAD IBFE (EFA) IN
l : LOAD IBUF WiTH SET CONDITION CCDES. READ OPERAND READ OPERAND NEXT INSTRUCTION PC AND STUKE C(EFA)
(‘ . OPERAND. SET UP R WITHNA. SET UP R WITH NA. IN AC 3. N IR.
DECODE 1, SHT.1
LDA D 43 1s218 l 4B DsSzZ1p 49
I—=ACD I+1—=Q 1-1—>Q
PC—~MAR . |ALU —MEM ALU —MEM
e ap . JRF JRF
‘ ; Xee | SR XLCC gprem XLCC  gerem
N : - INCREMENT OPERAND DECREMENT OPERAND
. . SET CONDITION CODES

SKIP NEXT INSTRUCTION

STORE OPERAND IF OPERAND = @
IN ACD SET

CONDITION CODES

ES2HEOIS
E

(' ‘ 15226 47
¢ : .

pC— MAR
JMP
LOADIR
» °
-]
MOVE DATA MODIFY MEMORY
. » FETCH,SHT1 . AND JUMP INSTRUCTIGNS
________ . : THIS % CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION - TOLEW.
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XXX Qpio
D I
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COMNES g7 MOVINC| 66 ADCSuB 6! ASNL 63 ADDLD 68 ADD NLD GA AND LD 69
CS-1—=TMP1 ACS—=TMP1 ACD-ACS-I-ACD ACD—=TMP1 ACS+ACD—-ACD ACD—TMP1 ACS« ACD—-ACD
(ALC) (ALC) (ALC) (ALC) (rLc
ALY —1 ALYy —=1 . ALU —>1 ALU—=I ALY —1
cJ
RQENS DEC2 RQENB DEC2 RQENE DEC 2 FST Rqeng  DEC2 FST ANDNL | RQEND DEC2 5
I ] ] ! .
COM/NES MOV /INC ADC/SUB WITHLOAD ADC/SUB NO LOAD ADD WITH LOAD :‘DOD/ASDDAND WITH LOAD
- X LOA
TRUE
ADCSUB c4 ADDNLD cB ANDNL 1 6C
ITMP1-ACS1-TMP1 ACS+TMP{~TMPL ACS-TMP1--TMPL
. (ALcy (ALC) {ALO)
ALY —] ALY —>I ALU—>1
— DEC2 RQENE DEC2 RAENG DEC2 : e
| | |
RESULT TO TEMP1 ’ ADD NO LOAD - AND NO LOAD
@Eecd!
<
ALCLDI 7 ALCLD2 73 ALCSWP 70 ALCNLD 77 ALCSWPNL 76
TMP1—> ACD ACD — ACD SWPI—=ACD TMP1—TMP1 SWPI—TMP1
(SHF) (SHF) (SHF)
MEM—= 1 1R MEM —1 IR MEM—+I IR MEM —= 1 IR MEM__ S 1IR
M R MULBR "MULBR MULBR MULBR|
xee LR XLCC cetem XLEC fETCH XCC peren XLCC EETCH
COM/NEG ADC/SUB ALL ALC ALL ALC

ADD/AND SWAP LOAD

WITH LOAD

MOV /INC NO LOAD

ngPAlﬁ% LOAD A A ’ L_EDSZI EOIS E

FETCH,SHT |

DECODE , SHT.1

ALC INSTRUCTIONS

TO COMPUTERVISION | TOLER,
WITHOUT PERMIS DECIMAL
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MUL 1 )}

ACl—Q

RQENS

MUL DA
Fr—Q
- — o ALU—>CTR
. FST “F"
+0AD COUNTER

INPUT:

AC2= MULTIPLICAND
AC1=MULTIPLIER
ACO=ADDITIVE CONSTANT

ouUTPUT:

AC2 = UNCHANGED

ACl= LOW ORDER WORD OF AC@ + (ACL ¥ AC2)
AC1 % AC2)

AC® = HIGH ORDER WORD OF ACE +
2ZBIT= ((AC1 EQ.Z).AND, (ACZ .EQ.8 ))
N=MSB OF AC®

"C=NO CHANGE

09

LOAD MULTIPLIER
IN @ REG-

MUL 2 o (Of)

ACHACH —ACD
(RSLBQ, ALC)

MULBR
DECTR MUL4

Q 0DD: ADD Ac2 (00)
THEN SHIFT,

‘(lf)‘)

MUL 3 D@

ACG —>ACD
(RSLBQ, ALC)

DECTR  MULBR
MUL 4

Q EVEN: SHIFT

(RSLBQ)

MULBR
MUL 2

RIGHT SHIFT Q@

MULC
(COUNT= &,Q151

MUL S D6
ACP —~ ACD
FETCH
SHT.1
XLCC  JMP -
FST  FETCH .
SET Z,N BITS FROM
HIGH RESULTS
CLEAR O
MUL 4 D2 TRUE
Q —=>ACI
AZERO
cJT ?
) MULS
STORE LOW RESULT FALSE !
IN AC1.
«
[DS2IEQIS
E
(1,%) MUL € 03 MUL? D4 MUL 8 DS o
ACP —>ACP ‘F5"—>TMPQ PS-TMP@-TMPP
L ALU—>PS
XLC —_— JMP
ace FST FS FST  Tem
SET N BIT FROM LOAD PS MASK SET PS
HIGH RESULT. IN TMP@.
UNSIGNED INTEGER
MULT! PLICATION
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Div 2C Divl 20

Fr—Q ACL—Q
‘ ALU —=CTR

o LOAD R

FST F FST DIvIEe

LOAD COUNTER LOAD LOW ORDER
DIVEDEND IN Q.
RESET CSAVE

SET QBIT.

OUTPUT:
IF AC8 =>AC2 (ERROR)
-0_

INPUT:
AC@ HIGH ORDER DIVIDEND

AC1 LOW ORDER DIVIDEND c-1 =

AC2 DIVISOR Zy=({AC2 .EQ. §) N=MSB OF AC2
ELSE .

AC1= QUCTIENT

AC%= REMAINDER

AC2 UNCHANGED

c-9 ‘

Z= (ACi .EQ.Q) AND (ACH .EQ-§)

g béSB OF AC1

oiv?

AC2+-ACO—-ACO
(LSLBO MDV

ALU—T

MULEBR
DECTR DIV 1D
ADD CYCLE

Diva 31

ACG-AC2~ACD
(LSLBQ _MDV)

Div C

ALU —]

MULBR
DECTR DIVIg

SUBTRACT CYCLE

COUNT-3,GBIT-1

(0,1) ag)y

DIV 3 2E Divs 2F DIV 14 3a
ACP-ACR-ACL — ACP-AC2— Al
{LSLBQL MC 1—ACP ¢ o
TRUE
ALU—1 Q8IT-1
¢
JMPp
CJF FST FST
RQENB 0IvV7 DIV 14
DO 1RST SUBTRACTICN ERROR POSITIVE RESTORE ACS
FALSE RESULTS.
DIV 6 38 oIv1s ac
TMP@ -TMPB-TMPD .
(MDV) AC2—=>AC2Z
FETCH, SHT.1
XLCC XLCC  JMP
FST FST  FETCH
SET CARRY SET 2 BIT OF PS
IF DIVISOR =0
SET N BIT IF
AC2¢=1
CLEAR O BIT.
DIVIO 36 D 37 DIVI3 38
—>AC1
AC2—=ACH [+ACp—=ACO QA ow)
AZERO
; TRUE
T LOADR JRF XLCC JM
Fs DIV1e caeng | DIVI3 FST  FETCH
COUNT=0, NEGATjyg RESTORE REMAINDER STORE QUOTIENT IN AC{
memamoLR - IVE FALSE SET Z BIT OF PS F
SET UP FOR REMAINDER QUOTIENT=g
RESTORE SET N BIT OF PS IF
LOAD R ag-
CLEAR O AND C.
DS2IEQIS
€
[IE:] 32 Dtv1e 33 pIvi2 34 DIVI7 " 35
1—= ACS Q —*AC1 “F4"—>TMPD PS-TMPP-TMPD
AZERO ALG —PS
V4 TRUE xLce
" JRF ’ T cean FST JMP
ens  DIVI3 FST FST Fa FETCH
COUNT-0 POSITIVE FALSE SET N BIT OF PS LOAD CONSTANT AND CONSTANT WITH
REMAINDER tF Qg1 N THPE PS TC FORM CC BITS.
RESTORE REMAINDER.
UNSIGNED INTEGER DIVISION
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CONDITION CODE BITSFOR IfO
_ DIAB,C DOA,E,C
READS MSKO
INTA HALT
I0RST NIO
SKP INTEN
b1 l— 84 00 8E skP 80 INIRS
¢ |NO CHANGE | NO CHANGE | NO CHANGE
PC+1—PC 0] NO CHANGE [
N|NO CHANGE| MSB.DATAIN|MSB DATA OUT
. 2|NO CHANGE| DATA IN=@ |DATA OUT=0§
DATA —»=1 ACD — DATA ALU-T MAR
10D0T JMP ouUT ROENB |
IOIN DIt 10UT FCTH i L
DIA,B,C ‘ NIO,INTEN,INTDS §§§BB'Z‘
READS,INTA - DOA,B,C MSKO’HALT, 10, , 2RPoN
o1 | eF g SKPDZ
ACD—=~ACD o
MEM-L, IR
xLee JMP MULSR
FST pi2 FETCH
Di1 86 [ORST 85 SET CONDITION CODE
I—=ACD SKip DECODE 1, SHT.1
? FALSE
XLCC 1007 JMP .
FST I0IN [} ¢ TRUE
LOAD "DATA IN ACD IORST
SET CONDITICN CODE
DI2 87 l
ROENB
0P JMP
I0IN  FETCH
{
(CONTROL FUNCTION IF ANY) 3
FETCH, SHT.1
8
1/0 INSTRUCTIONS
THIS ORAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION T
1S NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- DECIMAL
CORPORATION. XX =i 01
i .'*IO
LY T T r]
o T | OEE SHIL 1 |
F "—r’fu mus:w:u: aPeD [oarE
) CVP MICF ZFROGRAM
PART NOWSER WEXT ASSEWBLY___laTY : FLOW (f”f‘_RT
COMPUTERVISION CORP OTRE = G205
BURLINGTON, MASS. 01803 o uAnF Ebors. T Jwer £ o2 ] ewpemy




INDIR,SHT.4
INTR 23 INTR 12 24 INTR 28 25 INTR 4D 2 INTR 38 27 TRUE
@ —TMPL PC—PC TMP1+1 —=TMF1 IBFE—PC
. y IBUFP 4
@ec D AL—MAR,IR PC—-IMEM ALU—=MAR MEM —» ALU—MAR s LOADIR, SHT.1
: € FALSE

CION LOADR DEFER JRF
" [RQENS rqing  LOADIR . INDIR -
LOAD NEXT ADDRESS LOAD ADDRESS IN PC. .l

START MEMORY

AT ADDRESS §.

LOAD § N IR

STORE CURRENT
PC.IN LOC. ¢

DISABLE INTERRUPTS,

START MEMORY
AT LOC.1

IN 1BUF

AND START THAT MEMORY LOC,

TEST IF INDIRECT.

DS2IEQIS
E

- INTERRUPT
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DCH pe

IBFE—Q

DATA—=],MAR

DCHA cJT
IOIN DCHIN

SAVE IBUF

DEVICE PUTS MEMORY

ADDR IN T,MAR.

FUNCTION | DCHM@ | DCHM1
DATA OUT ] [/
INCREMENT MEMORY [} 1
DATA IN 1 [
GPU TRANSFER 1 1
DCHOUT @7
IBFE—TMP1
DCHM B NEM—] DCHM 1
? FALSE ? FALSE
: cJT
RQENS DCHINC
TRUE SAVE 1BFE (MEMORY ADDR) | TRUE
READ MEMORY DATA INTO I,
; H
DCHINC 8D DCHO I 48 DCHRET 8% i
I+1—TMP I-=TMP Q—Q
¢ 2 FALSE ;
ALU—>MEM, T ALU~—=DATA ALU—MAR, T :
IMP DCHO cJT
DCHO 1 IOUT DECODE1 DEC1 H
INCREMENT MEMORY _DATA OUT TRUE !
- © SEND MEMORY DATA !
TO DEVICE :
DECODE 1 , SHTL.{ ‘
DCHIN ga DCRIN [} TRUE OCHRT &
Q TMPG I—MPP Q—Q
FALSE
DATA 1 M1 ALU—~MEM IR ALY MAR,1
e pehrL p FALSE ’ @ecH)
DCHI  CIT JRF
IOIN  GPUX DECODEA DEC1
DATA IN. ICE DATA
DEVICEPUTSDATAINT. Lo o WRITTEN INTO M EMORY, [DS2IEQIS
LE]
GPUX . gE FALSE oF
TRUE
RY = DECOD 1, SHT 1
c IMP
DgﬁRT DECOD1
DATA CHANNEL
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EXAM, SHT, IOi

EXAMN, SHT. 10}
DEP2@@, SHT. 10
STOP  SHT.10

REGEX, SHT 10 |

SHT.25 |

RST 289 Fe HALT $3 .25 #5
MEM—T,1R FS—IR, I 0S—I
IOIN  THP CIF ‘
HALT HALT COND
READ MEMORY WAIT FOR CONSOLE LOAD FUNCTION SWITCHES LOAD DATA SWITCHES
INTO 1 IR FUNCTION REQUEST. IN IR IN IBUF,
(DISPLAY CONTENTS .
OF MEMORY IN DATA
LIGHTS,) ¢
APL _fA 3 APL2gp 20 21 22 FALSE
FF+1—Q PC-PC—PC APL—>TMP@ [+1—TMPP 1-Q—~TMPD
(LsLBQ)
ALU—T,MAR ALU—>MEM ALU—>MAR, 1 CNT, SHT.10
ccF e Jup LOADR JRT TRUE
FF APL 208D RQENS CONT Ap,_mll
- : CLEAR RC, I MAR STORE CONTENTS INCREMENT IBUF, TEST IF DONE

START MEMORY.
CLEAR CONSOLE FUNCTION
F-F
LOAD Igg,, 1% Q

OF APL ROM IN
MEMORY.

MAR,

THIS DRAWING CONTAINS
0N

DS2IEQIS
E

CONSOLE FUCNCTIONS 1
( RESET,HALT STATE, APL)

INFORMATION PROPRIETARY TO COMPUTERVISION Toul
‘CORPORATION AND IS NOT TO BE USED OR REPRODUCED
OF COMPUTERVISION CORPORATION.
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EXAMINE NEXT

EXAMINE

DEPOSIT

DEPOSIT NEXT

EXAMN £3

PC+1—=PC

ALU—=MAR

RQENE JMP
RST202

INCREMENT P C.

AND LOAD ITIN MAR,

EXAM €

IBFE—PC

RST 2@ SHT.2

ALU—MAR

ROENB
JMP
CCF  RSTepg

LOAD I (DATA SWITCHES)

IN P C. MAR,

DEP E4

5

DEP 288 €7

PC—=MAR

RQEWR
CCF

LOAD RC, IN MAR.

DEPN E2

PC+1{—=PC

PC —=MAR

JUP
RST 209

START MEMORY AT P C.

TO CHECK RESULTS.

DEP 188 ES

[—Q

ALU —MEM

ALU —=MAR
RIENB JMP
CCF e P1P®

INCREMENT PR C,

AND LOAD IN MAR,

JMP
DEP 2¢8

STORE IBUF (DATA SWITCHES)

IN MEMORY.

REGISTER
DEPOSIT

REGISTER
EXAMINE

REGDP EZ

I—CONR

JMP

CCF  Regex

STORE IBUF(DATA SWITCHES)
INTO REG SPECIFIED FROM

CONSOLE.
REGEX E1
CONR—1,IR
JMP
CCF HALT

STORE REG SPECIFIED FROM

CONSOLE INTO I,IR
(FOR DISPLAY),

APL400, SHT. 3

CONTINUVE

STARY

CONT EC
JMP
CCF LOADIR

LOAD PC IN MAR

AND START EXECUTING,

START EE
IBFE—PC

ALU —~MAR,1

JMP

CCF  LoaDIR

LOAD IBUF (DATA SWITCHES)

INTO P.C”MAR AND START

EXECUTING,

$ION OF

EXSW £8 EXSW1 £9
I—=TMPP PC—I—»PC
EXECUTE
SWITCHES ~ ALU—IR ——= DECODE 1, SHT.{
RaE -
cere JMP
DECODE 1
LOAD I [DATA SWITCHES] BACK UP PC
IN 1R AND EXECUTE.
sToe EF )
PC—=MAR
. Jup
nQEN RST222
START MEM
HALT SHT. 9
AT PC OF NEXT
INSTRUCTION
DS21EQIS
E
—+ LOADIR SHT1
CONSOLE FUNCTIONS T
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DECODE 1 SHT. 1

FPg D7 7oy pa
1 PCrI——PC
MEM FPU— ALL}——MAR FPiG , SHT 12 .
CJT -
RQEND DEC ! %
: TEST FOR CALL EFA
FP BUF SUBROUTINE
BUSY v
DECCDE 1 SHT 1
FP2 35 FP3 96 B
AC(S)—FPU PC +1 —=Q Q —=PC
NO DATA XFER
—{ ALU —>MAR MEM—=FPIR
: CJT
RQEN® DECODEY), QEC 3

LOAD FPU INSTRUCTION

. DECODE 1 SHT.1

FP4 37 TRUE FP5 28 FPG 95 FP7 9A
PC +2—PC PC-1 —> PC
FPU »MEM 1o FBSY FALSE ALU MAR MEM —>FPIR ALU—>MAR ——————————= FP 16, SHT.I2 ' |
cJT ¢ - RQENE CALL )
Roens  DECCDE1 02 FPUGO FPIG ‘__
UPDATE PC LOAD FPU INSTRUCTION CALL EFA SUBROUTINE
START FPU
DECODE1 SHT1
FP8 9D FPS 3€E FP 10 9F FPN Ag TRUE
PC+1 —=Q q@——=PC
FPU~AC(S) Lul ALU—»MAR MEM—>FPIR Qe D
FSKIP RQENB
cuT Frueo DEC3 DS2IE0IS
RQENB DECODE1 FST FPI ) £
LOAD FPU INSTRUCTION . START FPU TEST FPU BUSY
DECODE 1 SHT. 1
FP12 AL FPI3 A2 FPI4 A3 £PI5 A4
PC+1—>Q Q —FC I ———> ACD
MAINTENANCE L—f ALU —>MAR MEM —MAINT MAINT DATA-I FETCH, SHT 1
. ) T " JMP
Raens DECODE1 Ragws  FETCH -
LOAD FPU STORE FPU . .
MAINTENANCE REG : MAINTENACE DATA FLOATING POINT INTERFACE
(ENTRY POINTS)
THIS DRAWING CONTAINS INFORMATION PROPRIETAXY TO COMPUTERVISION TOLER
CORPORATION AND 1S NOT TC BE USED OR REPROGUCED WITHOUT PERMIS- | DECINAL
$ION OF COMPUTERVISION CORPORATION. X *k Ol
: Xx 258000
+3roc!] T IETL
e ::-’T’ab“" %4731- TR BEIRFTION 2P0 | DATE |
oven T CYP MICROPROSGRAM
e FLOA CHAFT

[ PanT wassen wOXT assEmeLY _Jary
‘/ COMPUTERVISION CORP S HoneRm CS2IED13
ﬂhﬂ.m 01730 mu".ﬂ’ wT. ¥ nn‘in?m




7 6 5 v |
(CALL) FPIC AS FPI7 AG B
FP1, SHT. Ii ACG —=TMFPZ IBFE+ INR>Q D
(LsL8) TRUE :
- MEM —=1 ALU—T, MAR 1BUFP INDIR, SHT 1
FP7' SHT. I
DEC 2 ?
RQENS INDIR
READ 2ND WORD ADD OFFSET TO FALSE
OF INSTR- (OFFSET) INDEX
LEFT SHIFT ACY TEST FOR INDIRECT
INTG TMPS A
C.
FP23 A9
ACZ + Q —Q
ALU—=MAR T
RETURN|
1 WORD INDEXED
FP24 A8
TMPD +Q—@Q (RETURN)
- (GEC 2 ALU—=MAR | reocnomm
RETURN PP 40, St 18 [Osaeon
E

2 WORD INDEXED

FP25 A7
TMPB —TMP®
(LsLB)

4 WORD INDEXED

FLOATING POINT INTERFACE

(EFA)
I THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLER,
CORPORATION AND 1S NOT TO BE USED OR REPRODUCED DECINAL
SION OF COMP CORPORATION. XX =& .01
AT 1 XXX
JAXXX Q010
25 10 e
=7 CEE SHT 1
::/' A NEVISION DESCRPTION %0 [DATE
ewon TIME CVP  MICROPROGRAM
FLOU CHAERT

B/

MEXT ASSEMBLY Cind '0. — —
T ondm DS2I 012
0 SR EDecs.  (WT. —1+”  |sweer 12 or 21 swerrs

COMPUTERVISION CORP.
201 Burlington Rosd
Bedford, Massachusetts 01730




FP 26A D2 FP27 92 - FP28 33 FP29 94 FP30 AA
{NON INDEXED) . . T tuor] MEM—FPY.
MEM—sFPU pC-1 —PC PC+2"— PC I —+TMP1% 1 w0Rt>2
]
; MEM—>1 ALU —MAR MEM—FPIR | TMP1—>FPD1 DEC 3 f——————* FETCH, SHT.1
(ReTuRN) ’ d
FPUGO  JMP
FP23, SHT.|
23 2 JMP RQENS 02" _} Raens  DEC 3 FST FETCH
FP24,SHT.I2 UPDATE PC LOAD FPU INSTRUCTION LOAD IRST WORD START FPU
. START MEMORY IN FPU
STORE FIRST WORD ' _ —

OF OPERAND IN IBUF

MEM ~—>FPU FP3I AB FP32 AC
2 WORDS
Q  +1—TMPY
—w ALU —=MAR MEM—FPD2
JMP

ROERS FP 30
LOAD 2ND WORD IN FP

U

{RETURN) (RETURN)
£ P
MEM —»EPU FP33 AD FP34 AE FPSS, FP35 A ,;Zisla FP3C 8g
4 WORDS Q H—TvPg SHT.14 .
L _oALU—>MAR MEM —>FPD2 | —= MEM—>FPD 3 MEM—FPD4 S
CALL {CALLY) CALL (cALL) JMP
maewg TP 5% FP 55, Raens  FPSS | rpos, LRaens  FP30 . ,
LOAD 2ND WORD ~ASHTI4 10AD 3RD WORD | 3714 LOAD 4TH WORD l
IN FPU IN FPU IN FPU
NGO DATA XFER
FP37 Bi .
I IACD—=FPD1
ACD—FPU
' JMP
FP 30
LOAD ACD IN FPU
FP38 82 FP39 B3
ACD/ACOH—FPU |__acp——FPDI ACD+1—FPD2
JMP s
RIENB FP 30 . )
FLOATING HOINT 7 INTERFACE
LOAD ACD IN FPU LOAD ACD+1 IN FPU

(MEM—FEL, 332 (S)—=~FPU,

NO DAT/ XFITR)
THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLERANCE
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS-
SION OF COMPUTERVISION CORPORATION.
XXX Q0
LXXXX .gm
FRACTIONAL: 4

) SEE =-7 1 ]
:::7’- f—ﬂrsﬁ' REVES SESCPTFTION APP0 _[oATE
ENGR TME i SCFT T “FOGRAM

TN THART

PART NUMSER NEXT Assensiy  [ory o N ks
COMPUTERVISION CORP s w0 e - =015
BURLINGTON, MASS. 01803 e Tans KBty (WP v tewer 7 ora ol suerms
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FP40 98 Epal sc
Q —TMPB PC —=PC -
DEC 3 FPD1—>MEM FETCH, SHT1
FPU—+MEM
(NON INDEXED FST i~ 1 WORD
FP4 DEC 3
FPU—MEM) 0 Raens
TEST FPU BUSY STORE IRST WORD
{RETURN)
FP 23, SHT.I2 -
FP24, SHT.12 FP42 B4 FP43 B5 i .
TMP@ +1-=THP @
FPU—>MEM ALU ——=MAR |— FPD2—MEM
b
2 WORDS P
FETCH
ROENB - ,
RETURN : S
STORE 2ND WORD (RETURN) . .
FPS5, SHT.14
FP 44 BG FP45 B7 (RFE;'UsR_N) FP46 B8 FP47 B9
3
TMP@ +1 ~TMPP SHT. 14
FPU— MEM ALU—>MAR FPD 2 —MEM FPD3 ——MEM —al FPD4—MEM
4 WORDS . CALL JMP . |
FP55 CALL FETCH
Roeng (CALL) |mgeng  FPSS {caLL) Raeng
STORE IRST WORD STORE 2ND WORD | FP55, STORE 3RD WORD FPS5, STORE 4TH WORD
SHT. 14 SHT.14
FP 48 BA FP 43 -]
I— ACD
FPU-=ACD FPD1 1
JMP
FETCH
RQENG
STORE IRST WORD STORE 28D WORD
- " FPSO BC FP5! BD FP52 BE
C5ZIE0IS
1—ACD [—ACD+1 : L__E
FPU--ACD fACD +1 FPD1 ——I1 FPD2 I ' PSS c1 (RETURN)
JMP .
FETCH FP34, SHT. 13 TMP@+1-TMPG FP3S, SHT.I3
ROENE FP 35, SHT. 13 FP 3G, SHT. I3
STORE IRST WORD STORE 2ND WORD ~
: FP4G, SHT. 14 2 :
FP53 8F FALSE P54 ¥ G, ALU—MAR FP46, SHT. 14
FP47, SHT. 14 RETURN FP47 , SHT. 14
pC+l — PC :
FSKIP .
JMP
FETCH : : - .
F%JFEH RQENB : : : FLOAT POINT “TERFACE
TEST SKIP SKIP INCREMENT PC (FPU—~MEM , FP.~4T(S) FSKIP)
THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION
CORPORATION AND 1S NOT TO BE USED OR REPRODUCED WITHOUT PERMIS-
$ION OF COMPUTERVISION CORPORATION.
MA ¥
Cen MT “ S REON e oh aPPD |OATE |
encR f AL RIOGRM
PRAT WORBER | WEXT asseumLy _lavy FLL . CHART
. g/ COMPUTERVISION CORP — v ] LONERE T Z015
i Petanetts 01730 SRR ebers (Wt~ lseer 7 geil suerm
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D
RESET J.] HITMPY FE HITMPL IF8 4DIAG 130
T €T CTF CALL
HIJMP @ HITHMP1 ADIRG " LNKHDL
Do RIT)P TOR H(l;(.'é 2 SE% IF WE CAN CROSS zggljg Cr% m’g?omgg— %8“65“?5 HRTEDLE?R ﬁklﬁ\u
—_ LOCATION iN PR PAGE BOUNDARY BY | NTRY. ST TERMINE WRERE
TO SEE THAT NEXT FALSE TMPING T0 HIGH RAD FALSE IF NO TUMP OCCURS. TRUE 70 GO TO NEXT. ySHT 3‘5
ADDRESS CNTRL LOGIC IN PAGE 1.STOP IF ND
CANHOLD A LARGE g TUMP OCCURS. FF IF9
RAD. STOP IF NO TUMP -
OCCURS. STOP - STOP STOP
(RETURN)
C ' )
THPTST 13§ 132 LDRHI1 12 IFo .
© LOADR TRF LOAD R IRT
LORHI LORLOZ ||
CHECK THAT R-REG JUMP TO HiGH RAD. TRUE CHECK THAT R-REG JUMP TO LOW RARD.
, CAN HOLD A HIGH RAD, IN PAGE @ CAN HOLD A LOW RAD, IN PAGE @ FALSE
—» »
) 133 7 |
STOP STOP
B 34
LDRLOZ 2 THPRIN 1 135 13 —
/ DS2IE015
E
TRUE TRUE FALSE )
> - F » =(GHT L)
TMP LOAD R TSRF ISRT
TMPRTN TMPER1 ERRHDL ERRHDL
RETURN TO TMPTST LOAD ERROR HALT MAKE SURE WE DO MAKE SURE WE DO
ROUTINE. INTO R~REG, NOT TUMP FALSE NOT TUMP, TRUE
T0 0
" ERRHD EélRHD
SHT 24 HT2
MICRODIAGNOSTIC ENTRY
lr:lgé"{: Q_%g?ESS CONTROL
A THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERYISION TOLER:
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS— DECIMAL
$ION OF COMPUTERYISION CORPORATION. XX =4 O
ot b SEE SHEET L ]
T cu: . 1SVd| __ REVISON DESCAPTION [3#%5 [oxTE
~ e dag o FLOW CHARTS
ot wowEn VP MICROPROGRAM

[_wexT assewmy oty Lo
COMPUTERVISION CORP. TEHRE Rone 15 DS2IEQIS
m‘m‘mm D as ooy WY~ [sueer 15 or 27 werrs

, Massachusetts 01730
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{RETURN)
137 i 138 JSRL 132
(SHT15) ——— > 0
TSRT (A TSRT TSRT CaL :
TSRHIL \:Es;%‘ﬁh ! TSR1 TSRHIL (TSRL 1
BEGIN CHECKING THE BUMP THE _REPEAT THE TEST
_MICROSE QUENCER STACK STACK POINTER .
{RETURN) RETURN) (RETURN)
134 TSR2 138 ( 13 TSR3 130 13E
TSRT ISRF |(cAL L) " TSRF caLL {caLL) CALL (ca
ISR2 TSRHIL *JSRHII TSR3 TSRHI1 TSRHIL LNKHDL LNKH
BUMP THE REPEAT THE TEST BUMP THE STACK POINTER REPEAT FTHE TEST AT THIS POINT WE WILL HAVE %E‘Ifé
STACK POINTER ONE FINAL TIME CHECKED THE R-REG & EACH HT 17
OF THE FOUR MICROSEQUENCER
STACK LOCATIONS TO HOLD
. HIGH ¢ LOW RAD'S.
ALy (RETURN) C
) TSRHIL IF3 IF4
TRUE FALSE
TSRT RTNF f :
LOTSRL ek, TMPER1 RETURN]
LOAD A HIGH RAD RETURN T0 TRUE
ON THE STACK CALLING ROUTINE
T0 <
sn—?'rE 2 1)
{caLy) ) (RETURN)
LOTSR1 161 92
L_.__ TRUE L' TRUE
JISRT {caLL) RTNT (RETURN)
LORTN1 LORTNL JMPERL -
LOAD A LOW RAD RETURN TO F
ON THE STACK THE HIGH RAD ALSE DS2IE0I5
. E
TO
(caw) JMPER |
LORTN1 183 (sHT27)
TRUE
T
RTNT R N
THMPERL (RETURN) . ‘
RETURN TO THE LOW FALSE
RAD.5TOP iF NO RE-
TURN, 104
STOP NEXT ADDRESS CONTROL
LOGIC TEST
@mm CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLERANCES
.§ CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS— DECIMAL
SION OF COMPUTERYISION CORPORATION. XX & .0l
- ‘ o ::@31’:3“
e WD.DAVI;SOTZ 18 SEE SHEE 11 =
CITh e 2I13vM| __ REVISION DESCRIPTION [P0 [OATE
- TIMe
Py ENSR. 5 | {5/, FS_O\A/ CHHRT
i T T T CVP_MICROPROGRAM
Al
g /" COMPUTERVISION CORP. swwmme e, None o DS 21E0IS
Bedford, Massachusetts 01730 AN WY < omerllo or2(
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THIS SUBTEST CHECKS THE AZERO
TEST CONDITION AND SOME BASIC ALY

{RETURN) FUNCTIONS & DATA PATHS,
RZRTST 13F 140 14/
-1 70 B@ CLR Bg TRUE
> Azro  MPAE AZRO
ALU—1 ALU—I
LOAD R TSRT TSRF
ALUER1 ERRHDL ERRHDL
LOAD R WITH ERROR INIT Bg € IBUF AND CLEAR B@ € IBUF AND
HALT ADDRESS, ‘CHECK AZRO ON A NON- TRUE CHECK AZRO FOR A FALSE

ZERO ALU CONDITION, ZERO ALU OUTPUT . 3
. CONDITION, WE NOW
HAVE SOME CONFIDENCE )
: THAT AZRO CONDITION
WORKS, A MORE EXTEN-
SIVE TEST WILL BE

\J 1
70 -

ihen) (S

-
-

THE FOLLOWING SERIES OF TESTS CHECKOUT THE DATA PATH FROM THE ALY TO
THE TBUF THRU THE INTERNAL BUS FOR BIT PICK-UPS AND DROPS. B-PORT LOADS
ARE ALSO TESTED. ALSC SOME BASIC ALU FUNCTIONS,INVERT, NEGATE (2'S COMPLI -
MENT), INCREMENT AND DECREMENT ARE TESTED.

| Mo

NEGTS1 144 =i NEGTST2 146

DATAL 142
[ IBUF—Q Bg+1—Bg ~B@ —»B@ 8¢+1—>Bg -B@ —»Bg
(IBUF=g) (88=1) (88=-1) ®#=9) (8¢=8)
ALU —»IBUF ALU—TBUF ALY —1 ALU—1 ALU—1
ISRF ISRT ISRT ISRF TSRF
ERRHDL ERRHDL ERRHDL ERRHDL ERRHDL
CHECK DATA PATH FROM CHECK INCREMENT CHECK NEGATE INSTRUC- CHECK INCREMENT CHECK NEGRTE INSTRUC-
IBUF TO ALY OUT WITHALL INSTRUCTIONS WITH TRUE TIONQS FBORR BITS S;:TF\{CK INSTRUCTIONS WITH FALSE TIONS FOR BITS STUCK FALSE
AT @, BRANCH IF RE~ 4—

ALL CARRIES. BRANCH

FALSE NO CARRY. BRANCH IF AL CARRIES, BRANCH
; .

ZEROES. BRANCH IF ERROR,
ALU QUT =g ERROR.

AT “1” BRANCH IF RE-
SULT 15 #ZERO; ERROR, 1

SULT iS ZERO; ERROR.

DONE LATER,ON RZRO. S

TO Y
ERRHD ‘ RRUD RHDL ERRHDL ARRD
SHT 2¢, SHT2( @HTZ(,) (SHT 20) (!)
DATAZ 147 [Lg DECTSL 149 1= A | DECTS2 148 HC
DS2IE0)5
. -1—B84g IBUF+1—Q B-1—Bo NOT Bg— B¢ E
@=9) (Ba=-2) (88=1)
ALU—1 ALU— I ALU—»1 ALU—I
TSRT TSRF TSRT TSRT CALL
ERRHDL ERRHDL ERRHDL . ERRROL | LNKHDL - (e
INIT IBUF WITH ALL'LS” : CHECK DATAPATHF OM CHECK DECREMENT HECK™1'S™COMPLIMEN CHECK DECREMENT SHT 26
UF T UT WiT INSTRUCTIONS WITH v INSTRUCTICNS, BRANCH INSTRUCTION WITH
TRUE e g Hnlixucg asive FALSE CARRIES, IE, TRUE IF RESULT = @; ERROR. TRUE NO CAR FALSE fgﬁ'_rrul%
BRANCH IF #%;ERROR. H+HTHIZ 1111022
BRANCH IF =@;ERROR,
k-]
70 10 o~
RRHD ERRHD ERRHDL, ERRHDL RRHD
kESHT 26 SHT2C (SHT20) . (sHT 2¢) SHT 2¢

AZRO TEST
DATA PATH AND BASIC
ALU FUNCTION TEST

| OO AN e nET wroaem:nmmE %—'

$ION OF COMPUTERYISION CORPORATION, XX k.0
IMAT T XXX = 3.008
PGk o0,
Gad t EE SHEET
b ;‘(‘”’“""‘5"“ 3%%4%#??
V' 4 —~ nu!"-_)v i e FLOW CHHRT S
[ waat maeeen WEXT ASSENBLY _aTY : VP MICROPROGRQH
S/ compurenvuson CORP. NONE [ DSZIEOIS
Bt Ko trts 01730 m‘w ¥T 4 oerr 17 or 21 seers =
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8 7 6 |. 5 v 4
i - ROUTINE TG CHECK THE D+ 2 FUNCTION AND THE B~LATCH TQ IBUF
i DATA PATH. AFTER RUNNING THIS TEST, WE WILL HAVE CONFIDENCE
N THE ARITHEMETIC 40D, IN AZRO CONDITION, AND IN THE ABILITY
OF BZ AND Q 7O HOLD ANY DATA PATTERN.
(RETURN) -
. (RETURN) - . FALSE
D :ADDTST 14D ADLAOOP 14E L4 | B S ISl D
ot CLR—Q 83-1—» B8 IBUF+Q—»BL Q+1—Q
' ay—1 ’ ! > \ > LBB,ALU— T > ALY — T ALU-— MAR TRUE
TSR LOAD R ' . JSRF CIF CALL
- REGINI {caLL) ADDERY ERRHDL ADLOOP L NKHDL '
INIT QAND CALL REGINT DECR B# AND LOADIT ADD Q AND D,RESULT INCREMENT Q AND (cALL)
REGINI SUBROUTINE GHT 2¢) INTQ B@ AND IBUF. SHOULD BE &. LOOP IF NOT DONE '(NKHD’Ij
TO INIT FIRST 4 ALU LOAD R WITH ERROR FALSE YET. SHT 20
] REGS (8 -83). HALT QDDRESS. .
. T0
. . ERRHDL,
( - (SHT 2¢)
c . c
" TEST TO CHECK THE ALU
SUBTRACT FUNCTION.
(RETURN) ' (RETURN}
SUBTST 152 153 156
‘ ' : ~170Q A2-Bz-g > Q+1—>Q A3-B3—Q
f Q=-1) TRUE _
P ALU— I ALU— 1 > ALU— I ALU— 1 | ViR
cALL LOAD R TSRF TSRF CALL
REGINI SUBER1 ERRHDL ERRHDI LNKHDL
INIT @=-1 AND CALL THIS SUBTRACT FUNC- INC LAST RESULTS THIS INSTRUCT 10N
REGINI TO INIT FIRST TION TEST CHECKS | AND TEST FOR &. TESTS FOR BITS
4 ALY REGS, FOR BITS STUCK AT'Z: BRANCH [F ERROR. FALSE ?ggggogl' " 1" BRANCH FALSE
(CALL) ¢ ’ ' (car)
REGIN] : TO ~T0 KHDL)
iRRHDL ERRHD SHT 2C¢
(SHT 2¢) ETURN B
SHT 19)

B \V(SHT %) : SHT 2¢)
: DS2IEQIS
: E

»
-
) ADD TEST
. SUBTRACT TEST
_____ A T L R s [ ]
[MATERIAL » - E :::OI
W X XXX Ifu.?gl&‘
ANGULAR = & 1°00" -
b ::nmvmsm 3] bﬁﬁfgn.im AP0 [OATE
S = W CHARTS
b %/ ~— ear > T FLO ~
PART NUNOER NEXT ASSEMBLY g_!_: rg\/P MICROPHOGRHM
s s/ COMPUTERVISION CORP wewme e GONE [ DS2IEOIS
* Bedford, Massachusetts 01730 ""ﬁ‘.#"bu""é’ I".‘ H  |sneeri B or 27 surers .
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THIS ROUTINE CHECHS THE ABILITY OFALL REGISTERS

TO CONTAIN ANY PATTEARN,IT ALSO CHECKS FOR REGF
TER ADDRESSING EHRORS AND TESTS THE A-LATCH TO
IBUF DATA PRTH

158 T0 164 ‘STREG 16T T0 175
3
- ALU —»1 Y Bi+1 —s @A LBA ALU—ST CALL REGHDL
. (RETURN
(RETURN) g — B2 . au —I B2+1 —»A2 LBA ALU-—I CALL REGHDL ( ) FALSE
REGTST 157 ' - 176 17T
L 2 —8 ALU — 1 B3+1 —>A3 LBA ALU—T CALL REGHDL
I | I ] r o i f
- §—8p i I | | i [ B i BE-1—»Q
] | TRUE ] i | | ] P! i TRUE
ALU—T > ! , : - AZRO > > . ST | ALU—> MAR AZRO —
I
: I ‘ I I i Lo [
. LOADR 1 | : P I CIF CALL
REGER1 _ 5Bl AU — 1 Bi4+1 —» AU LBA ALU—T CALL REGHDL STREG 3 ERKRDL
roEmea ek ST
HALT ADDRESS. g—>BI5 . ALY —1 FALSE BI5+1—> A5 [BA ALU—I CALL REGHDL AND REPEAT THt TEeT ] I\EI("F“Z'C)
, IF RESOLT # ZERO.
SHT ao'f
JSAF
ERRHDL
INIT ALL REGISTERS T0 CONTAIN &.TEST AND RRHDL INCREMENT EACH REGISER (EXCEPT BB
BRANCR IF ERROR, SHT 2¢) " SEQUENCIALLY AND ISR TO THE REGHDL SUB-
ROUTINE TO CHECK THE TEST RESULTS. <
l .
(CALL)
" REGHDL  ICE \cF . ) <
IBUF+Bd—> Q
oL RETURN
e,
BE #.BRANCH IF ERROR,  |FALSE - gRETURN)
DS2IEQIS
E
REPD
SHT 26
ALY JNTERNAL REGISTER TEST
e 10 T B o oo o [ oemmczs ]
xX =4 .01
" * x'xxxx ::Zgznl:}" -
7 ANGULAR « & 1°00"
SEE SHEET L
I :ummm 3751’::‘-; . nzmsaoz) an:;vmn e APPD |OATE |
- T 1
. H— = C P D W C—ART
PART NONBER NEXT ASSENBLY m? CV MLROPROCRHH
S / COMPUTERVISION CORP s ] NOVE |y DSCIEOIS
f iy o 01730 Ve Sars Ehrs. (WY e |swexx 12 or 27 sueers ‘
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THE FOLLOWING TESTS CHECK THE LOGICAL FUNCTIONS CF THE ALY.
(RETURN)
(RETURN)
LOGIC 178 ORTST 179 XORTST 17C
[ -1T0 Q@ A2 V B3I—»Q Q11— Q / Ag vV BI—>a Al ¥ B1—@ A2 ¥ B3I—>Q D
TRUE FALSE
ALU—>T ] ALU—>1 > ALU—>1 RZRO ' ALU—1 ALU—>1 ALU—>1
CALL LOAD R ISRF ISRF _TSRF
REGINL LOGER1 ERRHDL ERRHDL ERRHDL .
INIT QG AND THE caLL CHECK FOR BITS STUCK INCREMENT PREVIOUS CHECK FOR BITS STUCK XOR ALL 15 WiTH IT- XOR 125 *Z *252 PAT-
FIRST 4 ALU REGIS- EGIPZI AT 6" LOAD RWITHER-  RESULT TOSEE IFIT AT 1" BY ORING # SELF T0 CHECK FOR TERAN TO CHECK FOR TRUE
YERS, - SHT 24) ROR HALT LOCATION. WAS ~1. FALSE WITH ITSELF. FALSE . BITS STUCK AT “1” FALSE BITS STUCK AT “ &/ RUI
) BRANCH IF ERROR. RESULT SHOULD = 8. RESULT SHOULD = -1, ]
BRANCH IF ERROR. N
) .
T0 TO O _TO
" ERRHDL. ERRHD RRHD ERRHDL, _
SHT 2¢) HT 2( SHT 2¢ {sHT 20) .
C
ANDTST  1TF ’ 182
| o—>Q A2 A\ B3—>Q AL A BI—Q Q+1—»Q
TRUE FALSE TRUE 4
> ALU— I ALU—1I ALU— I ALU—> T C ]
TSAF ISRF TSRT ISRF CALL
ERRHDL ERRHDL ERRHDL ERRHDL LNKHDL {cALL)
INCREMENT Q TO CHECK AND"1257¢ 252 PAT- AND ALL 1'S WITH IT- INCREMENT PREVIOUS KHOL
THAT LAST RESULT FALSE TERN =@ CHECKS FOR FALSE SELF TO GET-1.THIS TRUE RESULT TO SEE IF IT FALSE SHT 2C
YIELDED THE EPECTED BITS STUCK AT “1” CHECKS FOR BITS WAS -1 ETUR!*
DATA. BRANCH IF ERROR, . BRANCH IF ERROR, . STUCK ATg. BRANCH IF ERROR. -SHT 2
T0 YO T0
RRHDL RRHDL ERRHDL DS2IEOQ)
%HT 2¢) SHT 2¢) SHT 26) (SHT 2¢) DS2IEOIS E

THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLERANCES
‘CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- DECIMAL
SION OF COMPUTERYISION CORPORATION.

LOGICAL ALU FUNCTION TEST

AT B

i DAND DAVIDSON 3181 SEE SHEET 1
TN oHK [SYM REVIEION DESCRIFTION | APP0 | DATE
SEz . FLOW CHART
i - CROPROGRAM

B/

COMPUTERVISION CORP. ™ sewrwe e (ONE__ [ DS2IEOIS
ﬂcﬂ,M&s 01730 TR A o7 7 omerc0 or 27 sneers
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e * 4 ‘e
R G SR ot ¢ .: LI
J ot b :
R [ v LT X
[ “ B H
i #’ " . : ": :
L8l 1 :
) D
RETURN) (RETURN) 8 ;
» Y y . > 9 ) FALSE ;
. 7 P :
SHFTST 183 h SHF1 185 it SHF2 188 Lo ;
#20(8)—> BS . A3—Q %20(8)—>B5 A3—Q DECR BS
_ {LSLBG ALC) = _ _ (LsLBQ MDV) _ TRUE
ALU—T - - ALU— L > . ALU—T - > ALU—I > ALU—> I
CALL LOAD R _CIF
REGINI R«é‘é‘ﬁ SHFER1 SHF2 —
INIT B5 COUNTER INIT B -B3 GHT 2¢) SHIFT LEF T CONTENTS DECREMENT COUNTER. __INIT COUNTER SHIFT LEF T CONTENTS DECREMENT COUNTER.
OF A3 INTO @, 1 BIT AT DONE 2 SRANCH IF NOT. OF QINTO B3. . BRANCH TO SHF2 IF NOT
A TIME, LORD R WITH LR . Cor .
ERROR HALT, i )
T Y
C
Y ~ !
<
TSR 1 SHF3 188 I8E
#20(8)—»B5 A3—Q DECR  BS A2+Q+i—Q
(RSLBQ MDV)
T ALU—1 T T ALU—> I - ALL — I ALU—1
CIF ISRF CALL
SHF3 ERRHDL LNKRDL caug
INIT COUNTER T SHIFT RIGHT CONTENTS DECREMENT COUNTER. CHECK THAT Q CONTAINS : L B
_. OFA3INTOQ. BRANCH TO SHF3 IF THE DESIRED RESULT, HT 2¢)
NOT DONE, BRANCH IF ERROR. FALSE E RN |DSZIEO!5
E
ERRHD
(BHT 2
£
A
SHIFT TEST
A I W&:ﬁ To BE ugmwmlmlmmms- SO
AT Z::x ::%'os
{RACTONLS Vs
K ANGULAR » 3 1°00" =
T1i
o T alld —-———EE-E-HE;MM [a#75 [oare |
Tln.l
' i e i FLO\/\/ CHQRTS
et s CVP_MICROPROGRAM
E/ COMPUTERVISION CORP. swrone e NONE___ [ DS2IE 0I5 .
Bediord, Massachuserts 01730 R it eoers. (WY 7% |sueer 2] or 2.1 surers R
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7 6 [
_THIS SUBTEST INSURES THE INTEGRITY
OF THE CPU COUNTER,
(RETURN) '
CNTSTL  18F CNTST2 19} CTLOOP 192 D
v #357(8)—> BS DECR B@,CTR :
| alu—sCTR > AlU—CTR [ ALU—>T >
LOADR TSRE
.CTERL ERRHDL
_INIT COUNTER WITH TEST FOR BIT PICAUPS INIT COUNTER WITH DECREMENT BOTH
ALL $'S, LOAD ERROR ON THE INPUT LINES, FALSE PIGHEST VALUE IT THE COUNTER AND Bg.
HALT LOCATION INTO R, S 1T &2 BRANCH IF NOT; CAN HOLD, :
ERROR. y :
T0
TER
T 27,
CTZ=T >
\ %m OR1) c
193
> CCTZ=0 > ¥
aif
cIT |
MULTST
00 A MULTIWAY BRANCH
TO MULTST, MULTST+1, (CCT§ =0 ¢
OR MULTS T2, DEPEND- = Y
ING ON STATE'OF CCTZ
AND Q BIT. ‘
MULTST _ IFp 1F1 Ire
> - —» 710 > —» TO >
CTLOOP CTLOOP
™Me | TIMP , TMP B
CTLOOP CTLOOP DUNDEC .
ENTER INONE OF THESE TWO LOCATIONS IF WE ARE ENTER HERE WHEN DS2IEQL
NOT THROUGH DECREMENTING THE COUNTER YET, %%urgsa =@, WE'RE 5
NE. .
_DUNDEC 194 195
AP —>BY
JISRF CALL
“ERRHDL [NKHDL {CALL) :
© TUFP HERE WHEN LNKHDL . _
© COUNTER=0.TEST HT 2¢) . A
. THAT B¢ =@, BRANCH FALSE RETURN
IF ERRO SHT 23)
CPU COUNTER SUBTEST
THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION ToLER,
CORPORATION AMD IS NOT OR REPRODUCED WITHOUT PERMIS- DECIMAL
SION OF COMPUTERVISION CORPORATION. XX 2.0
T0 XXXX xilggl'o,"
RRHD) ANGULAR = 3 1900, —
gna CHe WWE
= :::'Z T s TIE FLOW CHARTS
PART NUNBER WNEXT ASSENSLY Lind r Cvp MICROPROGR HM
COMUTERVISION CORP |~ e e[ DO2IE OIS
g o o 01730 20 T T 190 A leger2? or 21 smeers L




8 7 6 5 L 4 4 3 | 2
TEST TC CHECK THE MEM/DATABUS “¢”
STATE,CHECK THE IR BITS #~7, AND
CHECK'THE “C* AND "CSRVE'TEST CON~
DITIONS,
(RETURN)
MISTST 19¢ - IRTST1 19 198
D
F— IBUF—> #3 g(8)—Q SWPL D—»Q
I8U Q TRUE Q \I’RUE
: $ - - - oo —
MEMBUS —> T [ DATABUS —» I AZERO . ALU—I ALU—> I, IR REGINL, 5H26
LOAD R : TSRF TSRF cALL
TFISERL ERRHDL | ERRHDL RE GIN|
— . LOAD IR 70 CHOOSE A® AS THE SOURCE REGISTER,
B3 AS THE DESTINATION REGISTER, AND 10
FALSE ' FALSE FORCE IRW FALSE,
TO —
RRHDL ARHDL
SHT 2¢) HT 26)
19C Rg A3 C
" ACS—»BACD ~l—>B8g #140(8)—> G SWPL D—» R RCS-—»BACD BF—»Q #200(8)—Q SWPI D—Q
RETURM Ag —»B3) {A3—80)
ICD,SH26 —— > - > ALU—> T > aLW—1, IR > ALU—> T M lawuvw—1LIR [
TSAT TSRT JSRF
ERRHDL ERRHDL ERRHDL , .
TRANSEER CONTENTS INIT B 70 PREPARE LORD IR TG CHOOSE A3 AS THE SOURCE REGISTER, TRANSFER CONTENTS TEST B3 =0, BRANCH SET A-SOURC=Al, B-DESTINATION=B2,FORCE
OF AG TO B3, TEST IR@ FOR NEXT TRANSFER. BG AS THE DESTINATION REGISTER, AND TO FORCE OF A3 TO BB.TEST IRS 1F NOT; ERROR. " IR@ = TRUE. -
_CONDITION, BRANCH IF TRUE IRS FALSE TEST CONDITION. CONDITION,BRANCH IF TRUE FALSE
TRUE; ERROR. TRUE; ERROR. : ) ! l¢
70 T0
RRHDL RRHD;_ RRHDL
HT 2¢) SHT 2¢ HY 26)
Y a4 9 B
ACS —»BACD g—>81 2114(8) — Q SWPI D —>R ACS ~—+BACD Bi+i —>Q DS2IE0IS
(A1-—B2) (A2 —>B1) TRUE E
> ALU — I > ALU — I > ALU—T,IR ALL —>1 ALU—» T, IR
TSRF ISRF TSRF
ERRHDL TOSTAT FRRLDL ERRHDL ERRHDL
TRANSFER CON'I‘SngITSG N E-NséxTToT%r;EN%nFREER SET RT%%UERCE‘ 58 A2, 8- qus;;:gréo%s@ri FoRce gggg%eglcgrgsﬁ NTS T:(-:)STT B FOR EXPECTED -
GF AL TO . d - X 1 CONTENTS. BRANCH iF
_TRUE,BRANCH IF ERROR,  [FALSE DITION, AN  AND BRANCH IF ERROR. TRUE TRUE,BRANCH IF ERROR.  |FALSE ERROR.THIS ALSO INITS FALSE
— IR FOR THE NEXT PART
OF THIS TEST.
TO T .
EQRHD %RRHDL RR?-!D ° . REE&DL
GHT 2 GHT 20) HT 2 %HT 2)
. MISCELLANEOUS TESTS
A ™S % CONTAI mm oRs ‘;gc PROPRIETARY TO murmvusnon TOLFRANCES
SIoN OF  COMPUTERVISION GORFORATION. WITHOUT PERMIS- xx DECMAL
AT 0 XXX =4.003
XXXX 'f.?zllo,“
Vo 2 ANGULAR » & 1900 :
- St ::D‘WNN 418 [STYM SEIEVIlSv::EmET : TON [APPD [OATE |
7 FLOW CHARTS
%o R s V422 FL N
PART NUNSER MEXT ASSENBLY iad E:‘ LVP H ‘C ROPROGRRM
SCALE owe
B/ SOMUTERVISON CoRe -:Lmﬁ,@]@c_ = DS2IE0IS
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7 6 5 v 4 2 1
(SHT&) {RETURN) 1
RTST2 AR 1AE, :
D
-1 —>54 -{ —»B5 J—>INR #o1—Q SwPI D—»R
FALSE
> ALy —» T IRT ALU—>1 > ALU —»1,1R
_CTAL TSRT TSRF
ReChu {cALL) ERRHDL [TOSTAT ERRHDL
“INIT B4 AND CALL REGINI NIT 85, TRANSFER @ TO BA. FORCE B-DEST =B85, FORCE C TRUE CONDITION.
REGINI TO INIT B@-B3. TEST IR7; BRANCH TRUE TEST; BRANCH IF ERROR. FORCE IR7 TRUE. FALSE
fF ERROR.
Y
I;rRHDL -
RRHDL
isn*rec) %smzc)
Cc
y
IAF B4
@ —>INR #g2—>Q SWPI D—R g —» INR #g3 —»Q SwWPL D —»Q
> ALY —» T ALU—> T > ALU— T, IR > ALU—> T > "ALU —» T > ALU— I, IR >
ISRF
ERRHDL )
TRANSFER B 10 B5. FORCE B-DEST= B2 TRANSFER § 10 B2. GRCE B-DEST=B3. <&
TEST IR7; BRANCH FALSE
IF ERROR,
70
ERRHDL
{(5HT 20)
B
| DSZ2IEOQIS
' E
185 187
g—>INR A2 Vv B3—»q A4 V BS—»Q
JRUE RS
e ALY —» I > ALU—I AU —s»1 GHT 25)
TSRF TSRF
ERRHDL ERRHDL
TEST THAT A4 AND

TRANSFER @ 10 B3,

TEST THAT A2

B3 BOTH CONTAN 8.

AND

BRANCH IF ERROR.

RRHOL
T 20)

FALSE

BS BOTH CONTAING.
BRANCH IF ERROR,

FALSE

:

ERRHDL
(BHT )

M\SCELLHNEOUS TESTS
l SRR W 1 N0 T3 8 e o AEPRLED Wt P [ seem
OF COMPUTERVISION GORPORATION. ax Cea Dl
' l"‘é\;! -: gogslo
diad L SEE SHEETY ]
e O D DAVIDSON |5 Bt e e ToTE |
s ~ ::57.}7.“3“‘)““‘ FLOW CHARTS
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Bl Momacierts 01730
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7 6 5 L 4 4 3 2 1
(SHT &)
CRYTST 188 CSAVTL IBA CSAVFL 180
-1 —» Bt DECR B1—> B1 #200(8)—»BZ SWPL D —» Bg #4((8)V BE—*%_ #177(8) —» BL
FALSE
ALy —»1 o ALU—> I o ALY —>»1 o ALY —>I ALY — 1, IR - ALU— 1
ISRT
TOSTAT ERRHDL
INIT BL. FORCE ~C " FALSE, SET UP co:qs*mm S IN'IR TO FORCE "CSAVE” TRUE. IORE CONSTANTS 10 BEGIN SET TING CON-
TEST "C”FALSE, BRANCH IF TRUE ERROR. TRUE FORCE “"CSAVE” TRUE. STANTS TO FORCE
*CSAVE" FALSE,
y
) RRHD
SUT 26
y
IBE iIc3 .
SWP1 D—»BL %377(5)v B1—» BY DECR B¢
[ » NOP >
o ALU—1 ALU—»LIR ALV —> 1
ISRT TSAF CALL caLL
ﬁﬁfmv_ ERRHDL ERRHDL " LNKHDL Eﬁ?—? ‘)L
MORE CONSTANTS 10 STILL TORE CONSIANTS WA FOR CSAVE 516~ SET UP TO FORCE TEST "CSAVE” TRUE f
FORCE “CSAVE ” FALSE, FALSE T0 FORCE “CSAVE” FALSE. NAL TO GET LATCHED. *CSAVE “ TRUE, TEST TRUE CONDITION SET UP IN FALSE
TEST "CSAVE" TRUE *CSAVE* FALSE CON- PREVIOUS iNSTRUCTION;
CONDITION SET UP DITION SET UP PRE- BRANCH IF ERROR,
PREVIOUSLY; BRANCH VIOUSLY ; BRANCH IF
iF ERROR, ERROR.
T 70 TO
ERRHD RRHD% RRHO!
(smz% SHT 2 SHT 26
RETURN CLEAN UP CODING PRIOR TO TUMPING
TO LOCATION 3 [DSZ'EO 5
|
CLNUP IC4 CLRPS 1C6 Ic7 lE
FS—>1 CLR BZB
TO
ALU —> TOSTAT—— CCF - »HALT
(BHT9)
CIF I P
CLRPS M HALT
TEST MODEZ (.LEHR ps ZE4S
BRANCH IF NOT. TRUE AL50 CLEAR
aoonass 'AND DATA
DISPLAY TO INDICATE
THE MICRODIAGNOSTIC
EXECUTED WITHOUT
‘ IC5 ERROR.
RESE
™Mp
] MISCELLANEQUS TESTS
CLEAN UP CODING
TH!S DRAWING CONTAINS INFORMATION PROPRIETARY TO colrurm ?umng_;
Imrmmlsmwuusmoa REPRODUCED WITHOUT PERIHS-~ DECIMAL
SION OF COMPUTERYISION CORPORATION. X! -t ,Ol
ke ' Ftllm 't 0:!&4
ind iRt Toe SEE SHEETL
CITh o D3N 15 8 ke REVISION OESCRPTION [a%p [oae |
TITLE I
AN FLOW \,HHRTS
Bedlle T s CVP_MICROPROGRAM
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7 6 5 4 4 3 | 2 1
DIAGNOSTIC SUBROUTINES
SUBROUTINE TO INITIALIZE
ALY REGISTERS B¢ THRU 83.
CALL . . o - .
SHif zg) REG!NI 18 | G ® [ e bl | ¢ C. ICD D
D s;-q go; —
el aQ) ! CLR B -1 —B1 #125(8) —» 82 SWPI DvB2 %252(8)—»B3 SwP1 DVA3
SHT 24) !
© ALU-—1 > ALU —» MAR > ALU— I > ALU —» 1 > ALU—>1 > ALU—> 1 ggu}gn)
| A
. RETURN| SHT 23)
INIT Bg=2. INIT B1=-1. LOAD 125(8) 0 B2. 125(8)V i25000[8)7¢ 82 LOAD 252(8) 70 B3 252 V 052000(8)70 B2 SHT 24)
B2 = oszszs(a;. B2=125252 (8). ;
THIS SUBROUTINE HAS A CALL AT
c THE END OF EVERY SUBTEST. c
CALL
s LNKMDL 108 LNK1 D1 D2 D3 D4 DS
SHT I
Tl FS —>IR DEFREV —» B¢ SWPI—3D SRCREV V BJ->B MICREV ~—» Q DS 106
SHT 19 JRUE ! FALSE »
20 ALY —>1 > LSLB —> B > ALU—s1 > ALU —»MAR STOP
HT 22 .
HT25 cTT
. RTNF . GO. | 07 <
> SAVE REGISTER AD~ DISPLAY THE DEFIN- *OR”IN THE SOURCE FILE DISPLAY THE MAJOR TEST SWITCH 15" OF
DRESS SWITCHES IN FALSE ITION FILE REVISION REVISION AND DISPLAY IT, MICROCODE REVISION THE DATA SWITCHES. TRUE
1R.TEST MODE ? RE- IN THE DATA DISPLAY IN THE ADDRESS DIS- BRANCH IF SWITCH 15
TURN IF NOT. PLAY, EQUALS 1, Y
RETURN)
ik
gm‘ 18 CONSOLE <
HT 19 .
SHT 20 DECODE COND
SHT 2l
B "
SHT 25 —
THIS SUBROUTINE HAS A CALL (sHT 27) DS2IEOIS
IN EVERY SUBTEST. E
s(ﬁﬁr"l'g ERRHDL D8 ERRL 109
i |
FS—»1IR ) DS
G| o R
SHT 21 1Bg 18¢ @ (SHT 27)
S 55 .
IRF IRF
JHE ERRL ERR2 )
TES] MODE2JUM TEST DATA SWIITCH"0” °
TO CONTENTS OF R FALSE TO SEE IF WE SHOULD [FaLSE
IF NOT. HALT ON ERROR,TUNP
T ADDRESS SPECIFIED A
IN'R-REGISTER IF 5C.
TO ADDRESS T0 ADDRESS
SPECIFIED IN SPECIFIED IN DIAGNOSTIC SUBROUTINE
A 'R~REGISTER. R-REGISTER, THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION | TOLERANCES
(TION ANC IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- DECIMAL
(GHT 2T) (sHT27) S e ¢ ON GoRFORATON. L
e oo g a2 SREETL 11|
e T FLOW CHARTS
T e CRR: W A
) PART MUNBER NEXT ASSENBLY QTY ';:J C\IP MKIROPROGRHM
g / COMPUTERVISION CORR P srome fome] NONE [ DS2IEOIS
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7 | 6 | 5 4 4 3 | 2 1
(SHT 16} (SHTZ) COND )
TMPERL 108 e, THPL g1 ALUERL 10D 1 (oura)] AZROL g12
| — (HT) ALUERL 100 AR e
“g1—»Q %82 —»Q
| ALU—MAR > > > (5T 5) ALU—* MAR > > > ———»(SHTI7)
THMP TMP ™P
sToP TRy st STOP  azRroL AZRTST
HT 24 COND . SHTZ)
GHT2) ADDER1 __ DF 188 T Aol 413 ¢ SUBERL  1f1 162 (syTay T SYBL 814
%P3 —»Q #04—> Q
| ALU —» MAR > > > —>5HTI8) ALU—sMAR | - L »{SHT 18)
MP ™ e e .
STOP aobL ADBTST TOP  SusL SUBTST
(SHTX COND ) _ (sHT2)
REGERL _ €3 €4 (sHTZ REGL 815 ' R1 €S 16G  (SHT2J T LOGICL @16
#05—>»Q #J, —»Qq
ALU —sHAR | > > >{SHT i) ALY —» MAR > > >(5HT2)
TP e |
STOP geGL REGTST stop TP ToeC
(sHT22) -
SHTZ, COND ) HT )
GHTZ)  rer) 1 8 (ora) HIFTL 817 CHTE)  rmr e 1A ooy CNTRL @18
#07T —> Q #10() —Q .
A —sMAR | > > —-EHT2) aw—smar > > —(5HT 22)
THP P S IMP P
STOP  SHiFTL SHETST STOP CNTRL CNTST4
{SHT2) '
| MISERL _ 1EB 1B (sHTZ) FMISCL 219
l #1{8) — Q
ALU—sMAR | > —(HT 23)
T THP L
stop TTRL MISTST E%S 2lt0) =
(SHT 2¢) - {SHT 2() I
LOOPTS __ @1g NODIAG o1F
? ——> (SHT 25) o (SHT 25)
.RETURN TMP
CLRPS

" ERROR HALTS AND COND LINKS

AINS INFORMATION PROPRIETARY TO COMPUTERVISION
IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS-
ION CORPORATION.

THIS DRAWING CON
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SEE SHEET 1
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128/32K A/B-Port Memory Unit

DS21E252

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
1/0 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
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DA21EZ.0-X CONFIGURATION TABLE

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

SINGLE PORT

DUAL PORT,
DISTRIBUTED MODE

DUAL PORT,
GPU MODE

SINQLE PORT
32K

POPULATED WITH
4K RAMS (MK 4027-3)

USE CONFIGURATION
BLOCKS A.AlB

USE CONFIQURATION
BLOCKS A.ALC.D.E

USE CONFIGURATION
BLOCKS A.C.D.E

POPULATED WITH
16K RAMS (MK 4116-3)

DA21E260-02
USE CONFIGURATION
BLOCKS B.F

DA21E250-01
USE CONFIGURATION
BLOCKS D.E.F.G

DA21E260-01
USE CONFIGURATION
BLOCKS E.F.H

DA2]E250-03
USE CONFIGURATION
BLOCKS ALl

CONFIGURATION BLOCK A) 32K HARDWARE

1D REMOVE R22
2) ADJUST POT

3) INSERT JUMPERS: JP9-2 . JPL1-2

CONFIGURATION (USING 4K RAMS)

R3! SUCH THAT TP HAS A 28 US REP RATE

. JP13-2

4) POPULATE MEMORY ARRAY WITH MK4027-3 MEMORY CHIPS

CONFIGURATION BLOCK_ A1) APORT 32K ADDRESSING CHART

*APORT | amco | AMC1 | AMC2 | AMC3 | **CLOSED CONTACTS
FIELD ON SWITCH PACK 1v

] H H H H 8

1 H H H L 7.8

2 H H L H 8.8

3 H H L L 6.7.8

4 H L H H 5.8

6 H L H L 5.7.8

€ H L L H 5.8.8

7 H L L L 5.8,7.8

8 L H H H 4.8

9 L H H L 4.7.8

10 L H L H 4.8.8

n L H L L 4.6,7.8

12 Lt L H H 4.56.8

13 L L H L 4.5.7.8

14 L L L H 4.,5.8.8

15 L L L L 4.5.8.7.8

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

CONFIGURATION BLOCK B) SINGLEPORT CONFIQURATION

)) DEPOPULATE PC BOARD AS PER BM21E260-02
7

2) ADD JUMPERS JP3 . JPB .

CONFIGURATION BLOCK C) BPORT 32K MEMORY ROW SELECT

1 INSERT JUMPERS: JP10-2 . JP12-2 . JPl4-2
CONFIGURATION BLOCK D) BPORT 32K ADDRESSING AND 1/0 DEVICE CODE CHART

*BPORT FIELD BMCO | BMCI |BWC2 | BHMC3

OR OR OR | OR OR **CLOSED® CONTACTS
170 DEVICE CODE |BD30 |BDS1 BD33 [ON SWITCH PACK 128

] H " H H H 8

1 H H H L 4.8

2 H H L H 3.6

3 H H L L 3.4.8

4 H L H H 2.8

§ H L H L 2.4.68

[] H L L H 2.3.8

7 H L L L 2.,3.4.8

8 L H H H 1.8

e L H H L 1.4.8

10 L 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 L H L 1.2.4.8

14 L L L H 1.2.3.8

16 L L L L 1.2.3.4.8

= EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY
** ALL OTHER CONTACTS ON SVWITCH PACK 12S AND 8C OPEN

CONFIGURATION BLOCK E) LAST BOARD IN DAISY CHAIN

THE LAST DUAL PORT MEMORY BOARD IN A DAISY CHAIN MUST TERMINATE
BPORT BUS SIGNALS. THE LAST DUAL PORT MEMORY IN A DAISY

CHAIN ONLY MUST HAVE THE FOLLOWING RESISTORS:

RP12 ,

RES PACK 12F

RPE.RP7.RPS,

1) 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 . JPL1 ., JP13
6) POPULATE MEMORY ARRAY WITH MK4118-3 MEMORY CHIPS

6) APORT 128K

ADDRESSING CHART

"FIELD o. 0 | o1 | RS2 | AWCS | AWT3 | o ‘SiToH PAGK 1V
0..2.3 H H H H H

4.6.8.7 H H H H L ]
8.9.10.11 H H H L H 4
12,13.14,16 H H H L L 4.5
18.17.18,18 H H L H H 3
20.21.22,23 H H L H L 3.5
24.26,28.27 H H L L H 3.4
28,29,30,31 H H L L L 3.4.5
32,33.34.36 H L H H H 2
38,37.38.39 H L H H L 2.6
40,41,42,43 H L H L H 2.4
44,45,48,47 H L H L L 2.4.6
48.49.60.51 H L L H H 2.3
52.63.64.56 H L L H L 2.3.6
68.57.58,69 H L L L H 2.3.4
80.61,82.83 H L L L L 2.3.4.56
84.85.688.87 L H H H H 1
68,69.70.71 L H H H L 1.6
72,73.74.76 L H H L H 1.4
76.77.78.78 L H H L L 1.4.8
80.81.82,83 L H L H H 1.3
84,85,86,87 L H L H L 1.3.6
88,89,90.91 L H L L H 1.3.4
92.93.94.86 L H L L L 1.3.4.5
96.97.98,99 L L H H H 1.2
100,101.102,103 L L H H L 1.2.6
104.106.108,107 | L L H L H 1.2.4
108,109.110,111 L L H L L 1.2.4.5
112,113.114,116 L L L H H 1.2.3
118.117,118.118 L L L H L 1.2.3.6
120,121.122.123 L L L L H 1,2.3.4
124,126,126.127 L L L L L 1,2,3.4.5

« EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY
(TO EXPAND BEYOND 16 FIELDS .

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

IC 2X AND 2V , SHT.7 .

CONFIGURATION BLOCK @) 128K APORT/32K BPORT COMMON MEMORY

WITH JUMPERS JP10, JP12, JP14. INSERTED

COMMON SEGMENT OF

BMC2 | BMC3 | JoorT 128K MEMORY
H | H 18T 32K
L 2ND 32K
L | H 3RD 32K
T | L aTH 32K

2) TO FORCE COMMON APORT/BPORT MEMGRY

INDEPENDENT OF BMC2 AND BMC3

BUCZ | BHC3 | 20T Loak MEMORY | INGERTED

X | x 15T 82K 10, Pl6, P16
X | x 2ND_ 82K #10. P16

X | x 3RD 32K #10. P15

X | x 4TH_ 32K 10

WHERE X = DONT CARE

MUST BE ADDED)

CONFIGURATION BLOCK H) BPORT 128K ADDRESSING CONFIGURATION

D INSERT JUMPERS JP10. JP12, JP14
2) BPORT 128K ADDRESSING CHART

*
?:’EC:_RDT No. BMADO|BMAD1 [BMAD2] BUCO |BMCI o;°§2?$§,.°,?{‘§£§’s
9C 128
0.1.2.3 H H H H H [
4.5.8.7 H H H H L 2.8
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
24.26.26.27 H H L L H 7 1.8
28,29,30.31 H H L L L 7 1.2.8
32.33.34.36 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 [ 1.8
44,45.46.47 H L H L L [ 1.2.8
48,48.60.51 H L L H H 8.7 s
§2.53.64.55 H L L H L 8.7 2.8
$8.67.58.59 H i L L H 8.7 1.8
80.81.82.83 H L L L L 6.7 1.2.8
€4.66.66.67 L H H H H 5 ]
€8.69.70.71 L H H H L 5 2.8
72,73.74.76 L H H L H 3 1.8
78,77.78.78 L H H L L 3 1.2.8
80,81.82,83 L H L H H 5.7 [}
84,85.86,87 L H L H L 6.7 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
96.97.98.89 L L H. | H H 5.8 [
100.101.102,103 | L L | H H L 5.6 2.8
104,106.106.107 | L L H L H 5.6 1.8
108.108.110,111 | L L H L L 5.8 1.2.8
112,113,114,116 L L L H H [6.8.7 s
118,117,118,119 L L L H L [5.8.7 2.8
120,121.122,123 | L L L L H [6.6.7 1.8
124,126,126,127 | L L L L L |6.8.7 1.2.8

EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY
ALL OTHER CONTACTS ON SWITCH PACK 1258 AND 8C OPEN

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

CONF IGURATION BLOCK

1) 82K SINGLE PORT CONFIGURATION (USING 18K RAMS)

1) DEPOPULATE BOARDS AS PER ASSEMBLY DA21£250-03

1) FOR LDMAR STARTING APGRT

MISCELLANEOUS JUMP

ERS

MEMORY CYCLE INSERT 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
-4
4-13

NON MUC OPERATION | E-12

8-
7-10
&9

5) APORT 1/0 DEVICE CODE

D STANDARD 24,. INSERT JP8 FOR 264

[DS21E252]
E
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MEMCYL/H
D30/H
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32K/128K Memory Unit

DS21E227 (Obsolete)

Block Diagram
Address Selection

B Port Connections
Data Input/Output
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. : B-Port Memory Management and Protection Unit
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