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BYTE3 TO TEST (PC) TO CAR JUMP, TASKTERM JUMP, TASKTERM JUMP, TASKTERM
WORD @ BYTE 2 . o
( SEQD 18 SEQE 1A ACT 17 SEQF IE c
P
U
- . - & -~ 3
| ! ! | FPLA
| ! ! | DECISION
PASSCJS i PASS CJPP I PASSCRTN ! JUMP - "JMAP I “WUMP
SEQE | (SEQE+2 ! 1 :SEQF (HF) | ISEQF+2
JUMP TO SEQC, PUSH . | JUMP TO SEQE +2 | " pOP AND JUMP TO ADDR I JUMPTO sEQ F ENABLE TPLA, A &1\~ HF, ] “JUMP TO SEOF +2
B ADDR HI9 ONTO STACK | POP ADDR Hi4 I HI7 | TBP:7 = DON'T CARE |
4 . . l | ! EPLA QUTPUT-HC ]
( ' : : | DS21ELDLS
. l
| ERRIC _ 19 | ERRID _ 1B | ERRIE 1D | ERRIF 13 B
I I i |
| | } |
] 1 i |
| [ | |
- ‘—l
JuMP JUMP Jump M
TASKTERM  :gRRIC TASKTERM  :ERRID TASKTERM :gRRIE TASKTERM :i’;mr:
IF U-SEQ OID NOT JUMP IF U-SEQ DID NOT |F U-SEQ DD NOT 1F U-SEQ DD NBT
OR POP CORRECTLY TASKTERM JUMP, TASKTERM JUMP, TASYTERM JUMP, TASKTERM™M
CHECK FOR DIAGNOSTIC BAT ST
TEST U-S2Q FUNCTIONALITY IN~
CLUD\N" DECODE FPLA
A PROPRIETARY TO COMPUTERVISION TOLER
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i
|
|
b _ TEST EACH BIT OF THE FLAGS BYTE
! FLAGS BYTE TEST |, AND EACH BIT OF THE TEST BUS FOR D
. |INV BITTEST $ AND FOR4. TEST INV BIT.
|
I
]
}
29 8 I 22 23 za
\ MULTIWAY —
@-~ BRANCH ROM > > FLAG(@Z)=17
DECISION i
SH.2 |
PASS CIV I JuMP ae
{(HF) I ISEQE+4 FLAG(G)=0 ZERR 1M FLAG(®) =1
]
ENABLE MULTIWAY ' JUMP T0 SEQF +4 CLR FLAG @ TEST FLAGZ FOR @ TRUE SET FLAG §
BRANCR ROM, i ]
BABIL = HF, ! .
TB 4:T=DONT CARE, X
OUTPUT = HB '
! ERR1G 21 ERR1H 13D
i
[}
1
* ®—
SH. 3,45 &
Tume TASKTERM S UMP
TASKTERM oo ERR1H
IF U-SEQ DID NOT IF ANY FLAG BIT OR
JUMP, TASKTERM TEST BUS BIT 1S IN ERROR,
ORTHE INV BIT 151N
ERROR,THEN TASKTERM
25 26, 27 28 24 B
DS21E10LS
|B
FALSE
" FLAG(L) =17 ‘a SH.4
cTP cIP CIP
INV (ERR1H FLAG(L) =@ ‘ERR1H FLAG(L) =1 INV ‘ERR1H
TEST FLAG P FOR 1 CLR FLAG L TEST FLAGL FOR @& TRUE SET FLAG 1 TEST FLAGLFOR L
SH.3 SH.3
CHECK MULTIWAY BRANCH ROM, A
START FLAGS BYTE TEST,
TEST INV BIT
THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLER,
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- DECIMAL
B dd oo,
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2A 2B 2c 2D 2E

TRUE
@—0 > FLAG(2) =17
SH.3
cIP c3p
FLAG (2): @ SERRLH FLAG(2) =1 INV “ERRLH FLAG(3) =D
CLR FLAG 2 TEST FLAG 2 FOR @ SET FLAG 2 TEST ELAG 2FOR1 CLR FLAGS3 c
5H.3
2F 39 34 32 33
FALSE TRUE

FLAG(3)=17 > <

cIP cIP cCIP

*ERR 1H FLAG(3) =1 INV. tERR1H FLAGS) = CERRAR]
TESTFLAGS FOR @ TRUE SET FLAG 3 TEST FLAGS FOR L CLR FLAG 4 TEST FLAG4 FOR P
SH, 3 SH.3 B
24 x5 36 37 38 DS21E1DbLS
8
TRUE '
cIp cIp
FLAG (@) =1 INV ERRAN FLAG(S) =@ ‘ERR4H FLAG(S) =1
SET FLAG 4 TEST FLAG 4 FOR 1 FALSE CLR FLAG § TEST FLAG S FOR @ SET FLAG 5§
SH.3
CONTINUE FLAGS BYTE TEST
™IS CONT/ INFORMATION PROPRIETARY TO
CORPORATION AND IS NOT TO BE USED OR ITHOUT PERMIS—
$ION OF JON.
SEE SHEET 1
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8 7 6 ) 5 \ 4 4 | 3 2
D D
39 3A 38 3C 3D
TRUE -
] Y FLAG(G) =17
SHA
cIP cae cIP
INV ERR1H FLAG(L)= & :ERRLN FLAG (C) =1 INV SERRLH
(‘ TEST FLAG 5 FORY FALSE CLR FLAG 6 TEST FLAGC FOR @ SET FLAG @ TEST FLAG & FOR A FALSE
C SH.3 SH.3 SH.3 C
4‘
44

3E 3F

cJP
‘ERR1H

TEST FLAG T FORQ TRUE

CLR FLAG T

S5H.3

FLAG(T) =9

FALSE

4p

CIP
FLAG (T) =t INV “ERR1H
SET FLAG 7T TEST FLAG T FORL FAL3E

SH.3

SH. 6

FINISH FLAGS BYTE TEST

DSZ21E1065
' B

CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION
TION ANO IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS—
CORPORATION.

TOLER
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o I / 6 5 A 4 4 [ 3
WRITE CTRL ROM TEST > CHECK TO INSURE THAT ROM DATA CAN BE WRITTEN INTO
BYTES1 AND 2 OF THE TEST BYTE FILE (THIS VERIFIES WRT1 AND WRT2)
) 42 43 44 45 40 |
D D
@—.@ADR:HZQ ROM— HEATSTBYT2 (1) [MADR:H21] ROM
Sh§ EF] TEST A TEST
cJe cIP cIP
‘ERR 2 tERR3 INV tERRZ2
®TO TEST WORD F TEST BITP OF BYTE 1 TRUE TEST BITL OF BYTEZ TRUE HBP4 QPP TO TEST BITP OF BYTE 1 FALSE
] WORD F FOR @ WORD F FOR @ TEST WORD F WORD F FOR 1 . —
13E ERRS _I3F
( — —%
C Jump JuMP c
TASKTERM:ERR 2 TASKTERM :ERRS
IF WRITING TOBYTEL IF WRITING TO BYTE 2
IS IN ERROR,TASKTERM IS IN ERROR ,TASKTERM
(f
4
(h _> T 45 49 4A <—
L CHETSTRYT2(1)) [MADR:H2 3] RoM-»——n HRE)TSTBRYTL(Q) SH.T
HETEST {WRTY =17 :
cIP cIe cIp
INV "ERR3 INV {ERR2A INV "ERR3A
) B TESTBITLOFRYTE 2 WRTE —» WRITE TEST BIT@ OF BYTEL FALSE TEST BIT1 OF BYTE 2 FALSE B
WORD F FOR 1 NO BYTES , SO WORD F FOR1 WORD F FOR 1 DS21EL0LS
THIS IS A NOP 8
ERR2A _ MO0 ERR3A 14
- L
4
— TUMP Jump
TASKTERM :ERRZA TASKTERM (ERR3A
. IF WRTZ DID NOT IF WRT@ DID NDT
TEST WRITE CTRL RO™M
NHIBIT WRITING TO
{ INHIBIT WRITING TO BYTES 1 AND 2,
BYTE 1,TASKTERM BYTE 2 ,TASKTERM SIMULTANEOUSLY , CHECK A
TEST BYTE FILES
A [%m. e e o P
. XX =& 0]
ANGULAR = & 1°00" - —
“« s— B () a0 T e e[ T
cux TIEe
A e GPU MICRDPROGRRAM
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[TEST BYTE FILE ADGRESS TEST l_. CHECK TEST FILE ADDRESS LINES
D
48 4C 40 4E 4F 50
@-— [MaDR:HZF] ROM— [MADR : vzl RoM » MADR :H2I]ROM » [MADR : H2 I ROM »{[MADR :H2T[ROM — > HF]TSTBYT1 (©)
o [HF TesT g TEsT o] TEST [HE8] TEST Bl TEST -
: CIP
:ERR4
® TO TEST WORD F HBP4 @ TO TEST WORD E HBP4@ TO TEST WORD D HBP4P TO TEST WORD B HBZ4E TO TEST MORD 7 1;1%31"3 %‘TF%RO;; BYTE &
|
| [READ BYTE 3 TEST ]-—» CHECK BYTE3 TO BYTE 1, AND BYTE3 TD BYTEZ DATA TRANSFERS
1 P
]
st ' 52 s32 54 C
i
I
1
A ! TRUE
> REjTSTBYT2(1) [MADR:H2A]ROM:RD3 RATsTRYTL (@) MF TsTBYT2(Y) @ SH8
=47 —[HE] TEST =13
caIpP c3® cIP
‘ERR4 INV ‘ERRS INV :ERR5A
TEST RITL OF BYTE? TRUE a%%CDQS%Q)(ggJE%E TEST BIT@ OF BYTE L FALSE TESTRITL 0FBYTE R FALSE
L WORD F FOR 1 WORD F FOR L
WORD F FOR @ H2A = HBDOOC B
ERRG 142 ERRS 143 ERRSA 144
n— ) S DS24EL06S
B
JUuMP JUMP JuMP
TASKTERM :ERR 4 TASKTERM :ERR S TASKTERM: ERRSA
IFANY ADDRESS LINE FOR IF BYTE 3 -1 TRANSFER IF BYTE 3-2 TRANSFER
THE TEST BYTE FILE IN ERROR, TASKTEAM IN ERROR ,TASKTERM

IS5 IN ERROR,TASKTER™M

CHECK TEST BYTE FILE ADDRESSING,

TEST READ CTRL ROM BYTE 3

THHS DRAWING CONTAWNS INFORMATION PROPRIETARY TO COMPUTERVISION | _ TOLER,
|mnmnmswrmuzuseoonmmmnmus- DECIMAL
SION_OF CORPORATION. XX wa .0l
' XXX 40010
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[READ BYTE @ TEST}—» CHECK BYTE2 TOBYTE1 AND BYTE 2 TD BYTEZ
DATA TRANSFERS

JumMpP
TASKTERM :ERR GA

TF WRT 3 DID NOT WRITE
AP IN BIT 2 ,TASKTERM

i 8 | 6 5 v 4 3 2 | 1
[@R\TE CTRL R_OM TESTI_.CHECK TO INSUPRE THAT RCM DATA CAN RE WRITTEN
INTO BYTE 3 OF THE TMEM (THIS VERIFIES WRT 3)
55 56 57 58 £9 5A
@—- MADR:H2Z] IMEMIRD3 > 2]TSTRYTL (2) [MadR:H2E] ROM —> S [MADR H2ZJTMEM:RLS B|TSTRYT! (2)
SnT —s[2] TEST =17 IMEM —»[3] TEST
cIP c3p Jump
:WRTA INV :ERRL *WRTB
IMEM ADDR W22 BYTE 3 TEST BIT2 OF BYTEL HPOP@2P TO TMEM HZP2PZP TOTEST WORD S TEST BIT2 OF BYTEL FALSE WRT
TO TEST WORD 2 WoRD 2 FOR . TRUE Aoog & pepecd WORD 3 FORA JUAP TO WRTB
CONTENTS UNKNOWN IFBIT2: &, WAITE A 1
INTO BIT 2.
IF BIT2:1,WRITEA ¢
INTO BITZ,
WRTA 5B . 5C D ERR( T .45
. FALSE
[MADR:H2Z ROM: RD2 [MADR:122] IMEM:RD > 3] TSTBYTL (2) )
—IMEM —[z] TEST
c3P TUM®P
"ERRGA TASKTERM: ERR G
To IMEM ADDR H22 @ TO TEST WORD 3 TEST BIT2 OF BYTE1 TRUE IFWRT3 DID N6T WRITE
ROM ADDR H2Z = HpPFpE®) WORD 3 FOR @ A LINBIT2 ,TASKTERM
ERRGA 46

DS24E 1065
B

WRTB 5E

[MADR:HB]ROM:RD3

5F

[MADR HB]ROM:RD2

i

[MADR HE [IMEM—»

—IMEM

2 TO TMEM ADDR HB
(ROM ADDR HB= HEB10BD)

—IMEM

Rip1giy TO IMEM
ADDR HB

TEST

Hip1Pip TOTEST WORD 4

TEST WRITE CTRL ROM BYTE 3,
START READ CTRL ROM BYTE 2 TEST

THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO
NOT TO BE USED OR REPRODUCED
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CORPORATION.

COMPUTERVISION
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|
' [READ BYTE L TEST — CHECK BYTE1TOBYTER2 AND BYTEL TOBYTES
| DATA TRARSFERS
!
A L2 63 : (s 65 : b
!
!
|
®_. #] TsTaYTL(3) [MADR: HE] TMEM:RD3] 5] TSTBYT1(3) MADR :4]ROM .RD3 > [MADR:4]ROMADL # [MRDR:4] TMEM —»
vt =17 —s [5]TEST —IMEM —*IMEM ] TEST
' oy cIp
INV :ERRT INY TERRTA
TESTBIT3 OFBYTEL FALSE HIB1PLPTO TEST WORDS  TEST BIT3 OF BYTEL FALSE @ TO IMEM ADDR 4 HPB@BES TOIMEM HEBEBES TO TEST WORD 6
WORD 4 FOR 1 . WORD 5 FOR 1 (ROM ADDR 4 = HEEBBEBY ) ADDR &
ERR7 L M7 ERA7A © 48
4
Jump JUMP
TASKTERM: ERR T TASKTERM: ERR TA
IF BYTE 2-1 TRANSFER 1F BYTE 2-3 TRANSFER
IN ERROR, TASKTERM [N ERROR, TASKTERM
|
i [wmrg BYTE 3 TEST > CHECK THE VALIDITY OF NOT WRITING TOBYTE 3
i
|
&7 (A3 9 : A LB
|
!
i
[MADR:4] IMEM:RD3 [I]TsTRYTR (4) [MROR:H2Z]ROM:RDZ Eqaoa:nzﬂmm—o————@ SH. 19
— [T]TEST =47 —s IMEM IMEM:WRT @ _
cJp cyP
INV *ERRB INV < ERREA
DS21E100S
TEST BIT4 OFBYTER FALSE HESPEBPB TO TESTWORDT  TESTBIT4A OFBYTE2 FALSE @ T0O IMEM ADDR H22 WRTS —s WRITE NO B
WORD & FOR WORD 7 FOR 4 (ROM ADDR H22 = HEZRE R B) BYTES, SO THIS IS
A NOP
ERRB 49 ERRBA . 14A

JumMmp
TASKTERMIERAB

‘IF BYTE 1-2 TRANSFER
IN ERROR ,TASKTERM

JumMpP
TASKTERMIERRBA

IF BYTE 1-3 TRANSFER
IN ERROR,TASKTERM

FINISH READ CTRLROM BYTEZ TEST,
TEST READ CTRL ROM BYTE 1,
STARTADDITIONAL WRITE CTRL

ROM BYTED TEST

THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION TOLERANCES
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS— DECIMAL
S$ION_OF COMPUTERVISION CORPORATION. XX ek .0l
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]
1 [ALU TEST FIRST LOAD THE REGISTER FILES
| .
i
&C . LD ! . GE GF 401 L 01 -
p —sG ) ¢ —sRE 1+ AP —sR1 RLLS—sR2 RZ,LS —»R3 D
; v
FALSE '
@—»ﬁf\mazuzﬂmsn:aba 2] TST2YTL (2) > —¥ ¥
SH.9 —s[B]TEST =47
c3ip
‘ERRGB
® To TEST WORD & TESTBIT2 OF BYTE1 TRUE @ TO RY 1 TO R4 2TORZ 4 TO R3 _
WORDS® FOR @, : ——
LOAD @ TO G\ REG
ERR LB 14B
<
. 1
C
JUMP
TASKTERM {ERRGLB
IF WATG DID NOT INHIBIT
WRITING TO BYTE 3,TASKTERM
T2 T3 4 75 4 11 18 : <«
R3,LS —sR4 R4,LS —sRS RS,LS —s AL Ro,LS —sRT RT,LS —» R® RB,LS —=R9 R4, LS —sRIB '
> " »
8 TOR4 HIP TO RS H2® T0 RG Hap TORT HBP TO RB Wigy To R H20¢ TO RI\G B
DS21E10065]
1B
uL ] TA 7B C 7D
RIGLS —sRIl RILLS —sRI2 Ri2,LS —»RI3 RI3,LS —sRI4 R14,LS —»RIS
..——-—ﬂ - ,SH.U.
LDCOND
= r T 5 i FINISH WRITE CTRL ROM BYTE 3 TEST,
H4PP TO RII HEBgP TO RIiIZ Hi To RIS He TOo RI% H& To RIS, T ALU TEST
LATCH THE F = STAR £
CONDITION FALSE
THIS DRAWING CONTAINS PROP TO COMI TOLERANCE
\TION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- DECIMAL
$ION OF COMPUTERVISION CORPORATION. XX wk 0l
‘ R
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) [ALU r'Eg-ri-—» NOW USE THE REGISTER FILE , Q REG, AND ARITHMETIC SECTION
( T0 CHECK THE ALU OPERATION
7E TF 8g 81 82
D R1-Rg — Q R1-G —sF R2-R1—s Q RL-Q—»F D
FALSE
@-o F=07 > —
SH.1p
. cIp cTP
:ERRY LDCOND INV :ERR1P LDCOND
TRUE 170 Q @ 1O F 170Q FALSE 2 TO F,
— LATCH F:@ TRUE LATCR F+f TRUE —
-
ERRY ERRALD 14D
C ¥ SH, u,u@ W C
JUMP JUMP
TASKTERM: ERRQ TASKTERM :ERR1P
[F LATCHED CONDITION IF LATCHED CONDITION
F:% SET ERROR ;TASKTERM F:@ NDT SET ERRDR,TASKTERM
C S
83 84 85 86 XS
R3-R2—*Q R2-Q —»F R5-R4&—»Q R4 -Q—>F R7-Re—»Q
TRUE
L, el SH.I1Z
CIP c3P cIP
. B INV {ERR10 LDCOND INV :ERRA® LDCOND INV :ERR10
( 2ToQ FALSE P TO F, BTD O 2 TOF H29 TO Q DSZLE10 b5
- LATCH F =@ TRUE LATCH F=@ TRUE B
SH.11 SH. 12 SH. 1L

CONTINUE ALY TEST,
CHECK F:( LATCHED CONDITION

SEE SHEET 4
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D
88 eq 8A 8B 1o
R6~Q —F R4-RB—» Q RB-Q —F RUL-RIp—»Q RIP-Q —F B
C TRUE TRUE
SH.L1
cIe cIp
LDCOND INV :ERR1§ .jLoconn INV ‘ERRLP LDCOND
gTOF H®8 TO Q FALSE gTDF H2¢P TO Q FALSE gTO F C
LATCH F:=( TRUE LATCH F=p TRUE LATCH F=@ TRUE
SH. 1 SH.11
<
8D BE BF . ag qt
RIZ-RIZ—> RI2Z-Q —>F RIS-RI&—Q Ri4 -Q —F
TRUE TRUE I
} SH.13
cIp B
cJIP cIP
INV {ERRAQ LDCOND INV :ERRAP LDCOND INV “ERR1P DS21E1065]
HBGP TO Q FALSE gTOF HZ@pE TO Q FALSE ZT0F
LATCH F=@ TRUE LATCH F=@ TRUE
SH. 11 . SH.14
FINISH ALY ARITHMETIC TEST A
RO ON AND & RO 10 BE 0D R REPRODUCED WnOUT Pemurey [—LoLERANCES
SION OF CORPORATION. A =% 01
)~ ANGULAR * 3 1900 - —
s oo Qtiearn Jo v i et
TITLE
o GPU MICROPROGRAM
FLOW CHARTS
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[CHECK FBYT2 =@ AND FBYTZ =D [— ' [RoM To IBUS T0 ALU TESTSJ—'CHECK F3 AND OVR1
: LATCHED CONDITIONS
- )
( a2 93 94 as ! a6
- B9 — F Rz —sF : I8 .EXOR. Rif
D ’ —F
FALSE
@—¢ FBYT2=p ? »> FBYT3=p7 [MADR:HD] ROM—>
SH.12 s
cIP cCIP
LDCOND ‘ERR19A LDCOND :ERR1gB LD COND
¢ HIgPH TO F, TRUE 2 TO F, TRUE H4gg TO IB,
LATCH FBYT2 =P FALSE LATCH FBYT3 =g FALSE g T0F,
L LATCH F=@ TRUE
* ERRIBA 14E ERRIPB 14F
( . -
4
¢ TUMP JuMp
TASKTERM:ERR IPA TASKTERM:ERRIPB
IF FBYT2 =0 SETIN IF FBYT3=g SETIN
ERROR, TASKTERM ERROR,TASKTERM
917 as aq aa
( IB.EXOR, P IB,LS —sRI2 IR LRIz —F '
L —F
e TRUE
[MADR: G ]ROM —» [MADR: 2] ROM—» F3-17 [MADR:{] ROM —o f—u— 3] OVRL1:17 SH. 14
Ie IB IB :
INV cIpP cIP ciP
LDCOND :ERR1$C INV :ERR1L LDCOND INV :ERR12
HRZPeaC TO I B, FALSE H2 PDBOEF TO IB, FALSE H4P2Pge TOI B,
HEBOPE2P TOF H4PgEEE TO RIZ HZBYRBZS TO F,
B LATCH F3-1 TRUE LATCH OVR1-1 TRUE,
(THE 4 MSB’S OF F ARE LATCH F3=1 FALSE
( THE OVZRFLDW SLICE) [D521E10L5
- B
ERR1PC 150 ERALL 151 ERRI2 152
CHECK FBYTZ = 8 AND
FBYT3:¢ LATCH COND,
. CHECK F3 AND OVRL
\
] > — I LATCH COND BY USING
ROM TO IRUS TO ALY
JUMP JuMP JuMP DATA PATH
. TASKTERM: ERR1PC TASKTERM :ERR1L TASKTERM :ERR1Z
IF ROMTO LB T0 ALU IF F3 DID NOT GET IFOVRL DID NOT GET
IN ERROR, TASKTERM SET,TASKTERM SET, TASKTERM™M
A mANDISNO'I’TOIE ug&mmmmmg's‘m ‘I‘l;:,.al:m‘L
XX 4.0l
Shiiot,
m ot 0 L =y
beer 7o oo T A M

~—
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: [ALU OUTPUT TO IBUS TEST |
|
8 ac | a0 9E 9F
P —F ' 18— RI0 RI}——oF IB.EXOR. Rip—»F]
{
FALSE FALSE
@._, F3-17 OVRL=17 [MADR : H2B]ROM— [F‘LLALU — [MADR:Z] IMEM
: IR ADR: ¢ IMEM —»IB
&SR3
cre cIP
LDCOND $ERR11A :ERR1ZA LDCOND
TRUE HAAAAAA TO RI@ HAAAAAA TO IMEM HAAAAAAN TO 1B,
LA?CL-O(:/’R&J. FALSE TRUE ADDR 2 2 TO F,
’ LATCH F =@ TRUE
ERRILA - 153 ERRIZA 154
A
4 4
Jump JuMP

TASKTERM:ERR11A TASKTERM:ERRI2A

IF F3 REMAINED SET, IF OVR1 REMAINED

TASKTERM SET,TASKTERM

Ap

INV :ERR13

are

[BYPASS ALU 1O IBUS TESTp—P
Al

A2

'
I
f
|
|
I
t

Ri2l ALy —>» >
[HF] TEST

P
INV ‘ERR 4
FALSE H400pd® TO TEST TEST BIT1 OF BYTEL
WORD F WORD F FOR 1
ERRID I55
4
JUMP
(TASKTERM | ERR13
IF ALU QUTPUT 7D IBUS
IN ERROR,TASKTER M

FRACTIONAL 4 I/84
e IR SFE LucET 1
e Qzaca T s T
vr ‘GPU MICROPROGRAM
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: COMPUTERVISION CORP. et ] o e DS21E10065
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HD55555 T0 Q,

SET FLAG 7

ERR 14 156
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JUMP
TASKTERM  (ERR 14

IF REG TO IBUS
IN ERROR,, TASKTER™M

LEFT SHIFT Q AND
NOT TB7 SHIFTED INTO
THE 1LSB OF Q,HENCE
Q=HAARAMA

IB.EXOR. Q—=F

[MADR:H2H ROM
—1B

LDCOND
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2TOF,
LATCH F=0 TRUE
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{ [@ REG RIGHT SHir T——P
|
i
A AT A8 ll A9 AA
IB—»Q Q,L5 " I8.EX0R.Q—»F I Q,RSY __ o IB.EXOR. Q—»F
FL:’-\G (?)} Q : RE23) D
i
1
@—» [MADR: H7C] ROM ResoR:HZE RCM [MADR:H7C] ROM
—»I8 —»IB —»IB
SH. &
INV cIp cIP
FLAG(=@ :ERRIS LDCOND INV “ERR1S LDCOND
HZAAAAA T0 G, FALSE LEFT SHIFT Q AND HEE5555 10 IBUS, RIGHT SHIFT Q AND FALSE HeARAAN 10 IBUS,
CLEAR FLAG T NOT TB7 SHIFTED INTO @ CF, THE LSB OF R@ 1S @ TOF,
THE LSB OF G,HENCE LATZH F=¢ TRUE SHIFTED INTO THE LATCH F=¢ TRUE
Q=H555555 MSB OF Q ,HENCE _
Q=HZARAAR
ERR15 157
JUMP C
TASKTERM'ERRISA
IF QLEFT OHIFT
IN ERROR , TASKTERM
i
[REG FILE LEFT SHIFTF"
AB AC AD AE AF
IB—>Q Q,RS IB. EXOR.Q—»F IB,LS\ _ yan TB EXOR. RIl—bF
Rl(za)}—’Q Q) Ri <
I
TRUE i | . _
L—»{ [MADR: H2B ROM [M22R:H7D]ROM [MADR :H7C] ROM [MADR : H2C] RoM )
—— 5T —PpTB —»IRB —»IB -
SH. L6
g P
NV :ERRI5A LDZOND W : ERRISA LDCOND
T RIGHAT SHIFT Q AND HOBE555 10 18U5 HOAARAA IS LEFT H T
HAMARA T0 Q@ FALSE THE LSB OF R1 15 F ' SHIFTED AND THE MS8 FALSE Hos5o55 0 IBUS
SHIFTED INTO_THE LATCH F=¢ TRUE OF Q 1S SHIFTED INTO LATCH F=0 TRUE B
M5B OF Q, HENCE THE LSB OF REG, HENCE
Q =HD55555 RIl = H555555 [cs21E1065
ERRISA 158 B
_JuMP
TASKTERM _:ERRISA FINISH Q REG LEFT SHIFT
TEST Q REG RIGHT SHIFT .

IF Q RIGHT SHIFT
IN ERROR , TASKTERM

START TEST OF REG FILE LEFT SHIFT
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| {REG FILE RIGHT SHIF T |—
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I
|
B¢ B! B3 ! B4 D
]
F—Q 18,5 IB.EXOR. RA—F IBRrRs_\_,
o4 }—- Ri4 | 18 &Sy bR
TRUE TRUE
@-————~ F=07? Y [MADR: H7D)] RoM [MADR: H2B] RoM F=¢7 = [MADR HZB ] ROM
SH. IS —1B —18 —1
(i CIP .
TNV ERZG LDCOND NV ERRIG
g ToQ FALSE HDBE555 1S LEFT HAARAAA TO IBUS, FALSE HAAARRA 1S RIGHT |
SHIFTED AMD THE MSB 3YOF, SHIFTED AND NOT TB7
OF Q 1S SHIFTED INTO LATCH F=¢ TRUE IS SHIFTED INTO THE
THE 1 SB OF REG, HENCE MSB OF REG, HENCE
Ri4 = HAAAARA Rll= HDS5555
ERRIG 159
- - C
JUMP
TASKTERM  :ERRI6 |
IF REG LEFT SHIFT IN
ERROR, TASKTERM
<
B5 BG BY B8 Bl
TRB.EXOR.RII—~F 1B,RS. 3—>R\‘| IB. EXOR. Ri4—=F
FLAG(T)
[HADR :H70] ROM [MADR :H2C] ROM [MADR: H7CJROM *—{J}H. v
—1B —TIB —IB
B
™V cIP TP
LDCOND FLAG(7)=1 ERRIGA LDCOND TNV ‘ERRIGA DSCIEI065
SET FLAG 7 FALSE H555555 15 RIGHT H2AAAAA TO 18U, FALSE
SHIFTED AND NOT TB7 ® TO F, B
LATCH F=@ TRUE

HD55555 TO 1BUS,
@ TOF,
LATCH F=@ TRUE

1S SHIFTED INTO THE

MSB OF REG, HENCE Riu=

H2AAAAA

ERRIGA ISA

JUMp

TASKTERM :ERRIGA

IF REG RGHT SHIFY
IN ERROR TASKTERM

FINISH REG FILE LEFT SHIFT,

TEST REG FILE RIGHT SHIFT
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[TMAR AND SADR TEST—* LOAD THE IMAR AND ADDRESS THE ROM FROM IT,
USING THE SADR FIELD SELECT A MADR —IMAR COMBINATION TO ADDRESS THE ROM
BA BR BC D BE
R3 —F D
_ TRUE
[Flalu —»IMAR IMAR]ROM —» » [5IrsTBYTL (4) EMARI ROM —» SITSTBYT1 (5)
SH. 16 [5]TEST - [s]resr St
INV cIpP cJp
INCIMAR CERRALT INY 1ERR18
4 TO F, ROM ADDR 4 :Hp2@pad g%cpf,’:gaT ISMAR FALSE ROM ADDR 5:HP4Q0PG TEST BITS OF BYTE L FALSE :
- L) R R ]
4 TD LMAR TO TEST WORD & » 7EST BIT4 OF BYTEL TO TESTWORD & WORD & FOR1
WORD § FOR L ‘
ERRIT S8 ERRI® B¢
C
r
JuMP JumP
TASKTERM : ERRLT TASKTERM <ERR I8
IF IMAR ADDRESSED ROM , A IF INCIMAR 1IN ERROR,
INCORRECTLY ,TASKTERM TASKTERM
' (TADR BIT O TESTF— CHECK TD INSURE IT IS ADDRESSING <
' v ' IMEM BUT NOT ROM :
BF e cL | cz cs c4
IB—RP:WRT3 Rp-R2-1 —» F | @ —F
|
. _
TRUE v
» MADRL,IMARZ,  [F] ALu— [MADR:H2PE] ROM [MAbR:¢] IMEM-»———»@ SH.18
MADR3, T MAR®-: H3FA] [MADR:Z] IMEM —* TMEM [#] TesT
ROM —» IB cIP .
LDCOND INV <ERR19
ROM ADDR HIBD=HFF 2903 3-2-1=@ TO F, FALSE @TOF . ROM ADDR §-HBEBZ 0P IMEM ADDRJ = & DS21E106S
TO IR,HFF29@3 TO R@ BUT LATCH F =@ TRUE 2 TO TMEM ADDR 0 TO IMEM ADDR H2RY TO TEST WORD 4 )
ONLY WRT3 S0 RE=H2B3¢03 (ZIADR BITH =1, USED IN
(SEE DEFINITIONS FILE SADR IMEM ADDR BUT NOT
FIELD FOR EXPLANATION) o ROM ADDR)
ERR14 155
* CHECK 1MAR,
Tump | C HECK SADR FIELD,
TASKTERM :ERR19 CHECK IADR BITY
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:ERRZP INV <ERRZO
TEST BIT® OF BYTEL TRUE HBPPPAEP TO TEST TEST BITY CFBYTEL FALSE HBBPBPR TOSHF L HBBO8P8 TOSHFZ. HeeP8a@l TO SHFS
WORD 4 FOR @ WORD 4 WORD 4 FOR A
C C
ERRZP ISE
e
( -» Jump S
TASKTERM:ERRZ(
IFIADR BIT P 1IN
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D C
TRUE
@——- (MadR:n23]RoM —» [Flaty —> 18 [MaDR:H24]ROM — » SHFL —> 18 F=07 SHFZ —* 1B
SH.18 SHEA s
LSHF cIpP
MULGO LDCOND INV tERR 2! LDCOND
HEBBPBP3 TOSHFA 270 MULT CNTR, H4P4@4@ TO R H4@adag TO IB, FALSE H4%rﬂ’5:4¢ To IB
LEFT SHIFT DATA @ 10 E
ATCH F =
_ 3PLACES LATCHF=¢ TRUE L F=@ TRUE |
' ERRZ1 1S F
[—»
Jump
C TASKTERM-E RRZ! ¢
IF SHF1 LEFT SHIFT
IN ERROR,TASKTERM
ot Dz o3 : D4 oS
IB.EXOR,RE —sF IB.EXOR,Rp—»F
(L > TRUE <
» F:987 SHF3 —IB SHF¢ —IB SH. 29
cIP , cIP c3P
vy :ERR22 LDUDND INV "ERR23 LDCOND INV {ERR 24
FALSE Hagapap TO LB FALSE Hag4g4p TO IB
@TOF ZTOF
LATCH F-® TRUE LATCH F= TRUE
B E
DS21E1DCS
- ERRZ2?Z 169 ERR?22 161 ERR24 &2 B
— JuMP JUMP JUMP
TASKTERM :ERR 22 TASKTERM!ERRZS TASKTERM :ERRZ4
. IF SHF2 LEFT SHIFT IF SHF3 LEFT SHIFT IF SHF4 LEFT SHIFT
IN ERROR,TASKTERM IN ERROR,TASKTERM™M IN ERRORs TASKTERM
A
TEST SHIFTERS,LEFT SHIFT
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[SHIFTERS, RIGHT SHIFT TEST [—
DG D7 v D8 D2 DA . DB
Ry —»F IB —»RD IB.EXOR.RE—>F IB.EXCGR.Rf —F )
' D
‘TRUE
@-.Emnamzs]ﬂom FlALy —s 1B MADR:H25] ROM—s SHFT — IB F=07 SHF2 >R
snao  [SHFL,5HFZ,SHF3,5HF4 Ia
ASSEX cIpP
MULGD LDCOND INY :ERR25 LDCOND
HB8@EBP® TO ALL 4T0 MULT CNTR, HFC4pap TO R HFC4pad 1O 1R, FALSE HFC4p48 TO IB,
4 SHIFTERS RIGHT SHIFT DATA @ TO F, BToF,
WITH SIGN EXTEND LATCH F=@ TRUE LATCH F:@ TRUE -
PLA .
5 PLACES ERR2S 163
JumMP C
TASKTERM:ERR 2 S
IF SHF1 RIGKT SHIFT
IN ERROR,TASKTERM
DC oD DE DF ED
IB.EXOR.RP —F IB.EXOR.Rf—» F
TRUE <+
F=07 SHF3 —IB SHF4 —» IB SH.21
cIpP : cIP : caJe
INV (ERR 2L LDCOND INY JERRET LDCOND INV (ERRZ%
FALSE HFC 4p4P TO IB FALSE HFCL424Q TO 18
FTOF gT0OF
LATCH F:§ TRUE ' LATCH F= @ TRUE
B
DSZ2LEL100LS
ERR2L 164 ERRZT 165 ERR28 166 =
L Y
4 4 4 e
Jump Jump ' JUMP
TASKTERM:ERR 26 TASKTERM :ERRZT TASKTERM.ERR 23
IF SHF 2 RIGHT SHIFT IF SHF3 RIGHT SHIFT ‘ IF SHF4 RIGHT SHIFT
IN ERROR,TASKTERM IN ERROR, TASKTERM IN ERROR ,; TASKTERNM
TEST SHIFTERS, RIGHT SHIFT A
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O R 18 2E DLLD O REPROBIED AT Pense
SION OF COMPUTERVISION CORPORATION. XX & 0l
* I'%;x ::f%?;:!lo’
o T ZEE SHEET 4
bsw cm(D»O"'““ﬂ m""l’:"v'il REVISION DESCRIPTION APPO |ONTE
A enon GPU MICROPROGRAM
PART WOMBER WEXT ¥ mi"_? FLOW CHARTS
COMPUTERVISION CORP swumwe | o | DS21E1065
b %‘:Mmd.mafs;m 01730 o SARE EDSES. W, ~- sweet 27 or 2 5 sweETs




8 | 7 | 6 | 5 v 4 3 2 1
[ SHIFTER /MULTIPLIER TEST [+
(' £l E2 E3 E4 Es E% £7
. IR —RYg
D
MADR:H21] ROM—» »[MADR:H2 4] ROM [MADR:H2GJROM [MACR:HZ4] TMEM [MADR:H24] IMEM ————[MADR: H24] IMEM [MADR:H24] TMEM
Shap  |5HFLSHFZ,SHF3SHF4 —>IMEM —IB —sMUL 1 —sMUL2 — MUL3 —sMULS
¢ HeP4PPs8 TO ALL 4 HAZA4p4ap TO TMEM HBFDFEP TO RP Hapagap TO MLLL W484349 TO MULZ H4Z4p4D TO MUL3 H4Z4g40 To MUL4
SHIFTERS ADDR H24
. ES £ EA EB EC ED
IB.EXOR.Rp—>F IB.EXOR.RP —»F IB.EXOR.R$—>F
. : TRUE
( (MADR:HZT] ROM SHF1 —> I B F=07 | SHFZ —»IB SHF3 —»IB
. —IB ,
c MULT cIP cIp
MULGO LDCOND INV :ERR29 LDCOND INV {ERA30 LDCOND
48 TO MULT COUNTER HBFDFEP TO IB; FALSE HBFDFE® TO IR FALSE HBFDFEZ TO IB
MULTIPLY HB@4§P0 TIMES OTOF, P TOF, LATCR F=(0 TRUE @ TO F, LATCH F:p TRUE
R4p424@ USING 49 LATCH F:@ TRUE
MULT CYCLES ERR24Q 167 ERR3Q 168
;
( —»
4
JumMpP TUMP
TASKTERM ¢ ERR 2.9 TASKTERM : ERR 38
IF SHFi/MuLLl LOGIC IF SHF2/MuUL2 LOG1IC
IN ERROR,TASK TERM IN ERRORyTASKTERM
. B EE EF FP
( IB.EXOR.Rp—>F DS21E100L5
‘ B
TRUE TRUE
M SHFG —»TB F=Q07 =® SH 22
ERRX1 : ERR32 1GA
. cIp cIP
INV :ERR 31 LDCOND INV *ERR32
> HBFDFEP T0 IR, FALSE
@roF, TEST SHIFTER / MULTIPLIER LOGIC
) LATCH F=p TRUE
JUump
TASKTERM: ERAZL TASKTERMIERR32
IF SHF3/MULS LOGIC IF SHF4/MULA LOGIC
INERROR 4 TASKTERM IN ERROR,TASKTERM
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[U-SEQ LOOPING TEST|—* CHECKS DRANCHING ON CNTR CONTENTS
| F\ LOOP Fe 32 F&4 FS
t
D ® —sRIS R4-RIS —sF RIS +1 —RIS R4 - RIS —»F
FALSE TRUE
@__’ > F=p7 CNTR = PP
SH2
. LDCT] cIp RPCT
(m LDCOND ‘ERR 33 : L00P) LDCOND
® TO RIS 8-RIS TO F, TRUE gzgggnkﬁ';?; &:’?R AFTER FALSE 8-8:=p TOF,
. LOAD CNTR WITH T LATCH £ =9 TESTING FOR 8 LATCH F=@ TRUE
ERR33 168
(' v
i
C
Jump
TASKTERM : ERR33
IF U-SEQ LOOPING IN
ERROR,TASKTERM
|
':IBRI\N(_H VIA CNTR TEST F® CHECKS BRANCHING TO CNTR CONTENTS
( - Fo FALSE : F7 Fa REG FA
]
W) SH. 22
1
|
cIp LDCT JRP | LOCT
NV {ERR 33 CLRFLAGS :REG :ERR 34 : ()
: B RESET ALL FLAGS, TEST FLAG T FOR @, TRUE i RESET CNTR TO @
( CNTR LOADED wiITH AND U-SEQ SRKOULD ! DSZ21E10065
. ADDR OF LABEL REG JUMP TO ADDR IN (TS : =)
CNTR, WHICH IS :REG ; £o ERR™S “c
]
]
i
L 3
....... 4o
] TEST U-SEO. LOOPING
JUMP JUMP TEST U-SEG. BRANCH
] "ERR34 TASKTERM:ERR 34 VIA CNTR CONTENTS
IF U- SEQ INCORRECTLY IF U-SEQ [NCORRECTLY
- FALLS THRU, TUMP TD ERR34| JUMPS,TASKTERM
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[U-SEQ ADDRA TO IBUS |+ READ NEXT ADDR ONTO IBUS
FB FC D E RA FD FE
IB — RP IB —s RIS IB .AND.RIS—*R!15 RIS.EXOR.RP —s F
[MADR:HZE] ROM—> RA —»1IB [MADR: 123 ROM —>
I8 IB
Jump JuMP JUMP
(HD) TRA LDCOND (H1®1)
HPZZERD TO R@ JUMP TOADDR D TR (3:15)=HE TO RIS JUMP TO RA HIFFF@® T0 IB @T0F
(NEXT ADDR GOES TO IBUS) HBBOECP TO RIS LATCH F= @ TRUFE
1 i ’ JUMP AROUND ADDR
1 [DYNAMIC COND TES T - FOR NO ERRORS
i
1P\ : 1p2 103
: @ RL —»F
I
TRUE DYNAMIC N rRuE
F=p? F=07 SH.24
cap INY cIP cJpP
INV :ERR3S XCYC  (ERR3G XCYC  ZERR36A
FALSE BpTOF, 1TOF
EXTENDED U-CYCLE, FALSE EXTENDED U-CYCLE, TRUE
TEST DYNAMIC TEST DYNAMIC
CONDITION F: ¢ CONDITION F=
1]
ERR3S 160 ERR3( 1GE ERRILA \&F
Jump JuMP JumMpP
TASKTERM ERRZS TASKTERM ERR 3L TASKTERMZERRBM]
IF U-SEQ ADDR TO IBUS IF XCYC OR DYN COND IF XCYC OR DYN COND D321E1065
IN ERROR ;TASKTERM F=@ SET IN ERRDR, F-$ NOT SET IN ERROR, B
TASKTERM TASKTERM
CHECK READING U-SEQ ADDRESS
ONTD IRUS,
CHECK DYNAMIC CONDITIONS BYTE
F-@ CONDITION
I %mm%muusgwmrwmm %——
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[DIVIDE BITTESTH* CHECK TO INSURE THAT THE DIVIDE BIT ALTERS
THE FUNCTIDN OF THE ALU

\b4 135 {0l
IB+Rl —» F RIS,LS —sRI1S5

R3 —»RIS

@7

[MADR:H2Z] ROM —» >

SH.23 IB
- FLAG(T)—+TB7T
FLAG(T) = @ DIVIDE
CLR FLAG 1 H2® TOIB,NDTTBT=1, LEET SHIET RS

DIVIDE 81T SET,

CODE SHOWS H2R+HZB=H4P
TO F,AND DONT LOAD 1S
HOWEVER,WITH DIVIOE SET
THE HARDWARE WiLL Do
HRP-H2P:=9P TO RLS

AND NOT TBT RIGHT SHIFTED
INTO THE MSB OF RiS
HENCE,RLS=HBPBETDD

4 TO RIS HENCE RIS:=Q

Ri5 —F

g8

LDCOND

PTOF
LATCH F=00 TRUE

INV

cIpP
“ERR37

S5H.25

ERR3T )
I
JumMP
TASKTERM :ERRST

'IF DIVIDE BIT IN
ERROR, TASKTERM

CHECK DIVIDE B1IT

DSTI1ELCGS
B
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T -
I |IBSEL BIT TEST
[SELG BIT TEST !
]
. , '
199 1PA 198 e ) 16D 1PE _
IR — RiZ IR —* R§ A12.EXOR.Rp—F ! R1,LS —»*R1 D
' [TmAR] RB
@-—» [MADR:HZA]JROM— »[MADR: H2Z]RDM — > [MADR W23 ROM—
sH.24 Ia Ie IMAR
cIP
P2 - LDCOND INV :ERR 38 A IADRB
HEBPPCH TO RiZ P2 INVERTS TADR G TOF FALSE HBRUBE8 TO IB CODE SHOWS RL LEFT SHIFTED
Poodco SO H22 BECOMES H2A LASIZ”CH r’~o TRUE SO HPPS TO IMAR BUT TADRB LETS THE —
’ : ' IMAR SELECT THE B REG 50
‘HEOBPCP TO RP R® IS LEFT SHIFTED TO H1pd
WHICH IS LOADED IN R8
ERR3® 171
C
&
JuMPpP
TASKTERM : ERR38
IF SELL BIT IN
. ERROR,TASKTERM
1PF 116 4_
RB.EXOR.RY —sF
TRUE
» F=07? ‘@ SH.26
cJIP
LDCOND INV :ERR 39 .
PTOF, FALSE
LATCH F:0 TRUE DS21E1065
B
ERR3A 172
<
4
Tump CHECK SELG BIT,
TASKTERM: ERR 39 CHNECK BSEL BIT
IF BSEL BIT IN
ERROR ,TASKTERM
T s T T R
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