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CHAPTER 1
INTRODUCTION



INTRODUCTION

The purpose of the VAX Maintenance Handbook is to provide a
compact, quick-reference source of troubleshooting, maintenance,
operating, and programming information that 1is frequently
referenced by DIGITAL field service, manufacturing, training, and
engineering personnel.

This second volume of the VAX Maintenance Handbook is devoted
exclusively to information on the VAX-11/780 processor.




VAX-11/780 HARDWARE MANUALS

Title

VAX-11/78% Power System Technical Description
VAX-11/788# System Installation Manual

DS788¢ Diagnostic System User's Guide

DS78A Diagnostic System Technical Description

FP78¢ Floating-Point Processor Technical
Description

REPA5/REP@#6 Subsystem Technical Documentation

VAX-11/78¢ Central Processor Technical
Description

VAX-11/780 Memory System Technical Description
DW78@¢ UNIBUS Adapter Technical Description
KC78@ Console Interface Technical Description
VAX-11/78@ Software Handbook

VAX-11/78# Architecture Handbook

VAX-11/78¢ Multiport Memory Subsystem

DR788 General Purpose Interface User's Guide

VAX-11/78¢ TB, Cache, SBI Control Technical
Description

VAX-11/780% RH78¢ Technical Description Manual

VAX Diagnostic System User's Guide

Hardcopy manuals can be ordered from:

Digital Equipment Corporation
444 whitney Street
Northboro, MA 01532

Document Number
EK-PS780-TD-801
EK-SI9808-IN-081
EK-DS788-UG-001

EK-DS7808-TD-0@2
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EK-DW780-TD-001
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EK-MM788-TD
EK-RH788-TD

EK-VX11D-UG-001

Attention: Printing and Circulation Services (NR2/M15)

Customer Services Section

For information concerning microfiche libraries, contact:

Digital Equipment Corporation
Micropublishing (E46)

12 Crosby Drive

Bedford, MA 01730
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VAX-11/780 BLOCK DIAGRAM

CENTRAL PROCESSING UNIT
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KA780 CPU MODULE UTILIZATION CHART

MODULE UTILIZATION KA780

29 | MB236 CiB
28 | M8289 FCT e
27 | m8288 FAD L4
26 | mM8287 FML L
25 | M8286 FMH (]
24 | M8285 FNM L
23 | M8235 usc
22 | M8234 PCS
21
20 | M8233 or M8238 WCS
19
18 | M8233 or M8238 0Cs o
17
16 | M8232 CLK
15 | M8231 ICL
14 | M8230 CEH
13 | M8229 DAP
12 | M8228 DCP
1 | mM8227 DDP
10 | M8226 DEP

9 | M8225 DBP

8 | M8224 IRC

7 | mM8223 1DP

6 | M8222 TBM

5 | M8221 cbm

4 | M8220 CAM

3 | M8219 SBH

2 | m8218 SBL

1| M8237 TRS

e WHEN NOT INSTALLED USE
BLANK MODULE 7014103

TK-8346
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1D BUS
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MD BUS - MEMORY DATA BUS I:‘
ID BUS - INTERNAL DATA BUS
Q8us
€S 8US - CONTROL STORE BUS l l |
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UPC - MICROPROGRAM COUNTER AND 8K BLV-11
N
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SBLB.J

TBMK (1
;SOM BMK (11 09) Timeout | S8LB. TIMEOUT ADRS 117 021 A
ADDRESS
/\ SBLB.J REGISTER
PA ADDRE! NG s8
A
BUS PA (17:02] REGAIgT:RSS S$BLB.J ADDRESS REG (17 02) LE
TRANSMIT SBLA TRANS DATA (15 00)
Mux
s8I BUS $BI 8 (15 00)
SBLE RECEIVE DATA (15000 | xceiv
SBLJ ADDRESS REG (17 12. 08 02)
8YTE 10 PAR
BUS PA {17 12. 08 02) [ ADORESS
@
] SBLC READ DATA (15 11_07 00) s
a "
b
SBLY.
SBLJ ADDRESS REG (1109
A K
SBLB PA (11 09) ARB LLLY
LOGIC
TRSELS 4. 2.1
SBLC READ DATA (10 08)
SBLC
S8LC
8US MD (15.00) SBLC READ DATA (15 00)
MD
READ DATA
8US MD BYTE (1 0) PAR| BUS
[ DRIVER REGISTER
& L
[=]
3 SBLC
BUS MD (15 00} WRITE DATA | SBLC WRITE DATA (15 00!
REGISTER
SBLA
FROM
INTERRUPT _ICLB IPL ACT (1 O} SBLB J TIMEOUT ADRS (17 02)
CONTROL ISR
LOGIC DECODE SBLN PARITY REG (15 00)
IMISC MAINTENANCE CONDITIONS)
SBL FH
(MISC ERROR CONDITIONS)
SBLM SBLN SBLN
8US 1D {15 00) [I:) .
XCEIV s8I
CACHE
R
ReCiTeR Nederen e PARITY ERROR
SBLS REGISTER
CDM/CAM (G1.GO} BYT(2 0) PAR 0D SBLF 1D RECEIVE (15 00! 13 SBLS 1D BUFF 115 00} ¥ ¥
FROM _CDM/CAM (G1.GO) (B3:80)PAR ODD BUFFER
CACHE saLr
TBMN BUF UADS. UFS L
FROM TBMN BUF UMCT {3°0) u CODE
8 CONTROL

T ane
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UFS

UADS SBHR SBHR SBHR SBHC \
FROM TBMN BUFF UMCT (3:0) 4 CODE | ROM ADR I FuNCTION FUNCTION | SBHR FUNCTION CODE (3 0) SBHD
e LATCH ROM LATCH TRANSMIT| _ SBHC TRANS DATA (31 18]
MuUX
BUS SBI 8 (31:16)
SBHD RECEIVE DATA (31:18) | SBI
SBHR SBHD REC PAR (7:4) XCEw
FUNCTION +3
DECODE SBHB
SBHB
CONTROL MASK
LOGIC Mux sel BUS S8I M (
SBHA XCEIV
BUS PA (29:18) A ADDRESS | SBHA ADDRESS REG (2918} SBHB RECEIVE MASK (3.0)
| REGISTER | SBHA _
- SBHB a
2 TIMEOUT |_SBHA TIMEQUT ADRS (29 18) e
< ADDRESS
a REGISTER DECODE
BUS PA (29 18) SBHK
7 ILO ADRS! SILo
{/ SBHD READ DATA (27 16) [ )| Siko.
CNTS
SBHK
PN SBHB
BUS MD (31:16) SBHB WRITE DATA (3116} SBHE
BUS MD BYTE (3:0) MASK | WELTE 2ATA SBI SILO P10
(HIGH FAULT
BITS)* F
" SBHD SBHD S8l BUS SBI 1D (4:0)
2|, BUS MD 31.18) SBHD READ DATA (31.16) XCEtV ALERT
2 vD WC ADR) RS a0
BUS MD BYTE (3:2) PAR BUS iarialie A4
BUS MD BYTE (3.0) Mask_| CPIVER 3
N\ ; san) SBHE SBI ALERT R 10 INTERRUPT
SBHH SBHA TIMEOUT ADRS (29:18) . SRIAMT CONTROL LOGIC
SBHK SILO DATA (28.18) REQ(7:4} R few
BUS ID (31.16) D
XCEIV D
BUS
w MUX
a SBHP
: 1__SBHF SBHF X SBHF
- ICLJ ID RIGHT ADDR {56 O} 13 BHP MAINTENANCE COMPARATOR FAULT/STATUS
1CLJ 1D RIGHT WRITE CONTROL S REGISTER REGISTER REGISTER
DECODE SBHH.J 1D RECEWVE 131 16 [ 1D ¥ ¥ ¥
<
BUFFER |SBHP ID BUFF (31 16) *LOW BITS ARE LOCATED ON TAM

Tx.0337

WVHHYIA 2019 (HES) S118 HDIH T041NOD 18S



cl

cAMC
CAMA CAMP GO WRITE EN H CAMC GO
WRITE ENABLE L
FROM  rovi (11 9) CAMB BLOCK WRITE L AMC
T8 DATA————————#] CAMC.D.E
MATRIX PA CAMC PA LATCH (11 3) ) CAMC PA BUFF (11 31 we
8US g:;;/csns ! BYTE | CAML GO 8YT (2 0) PAR EV. 00 TOV BUS AND
LATCH L___/ PARITY SBI CONTROL
BUS PA (83 CHECK CAMK
GO
TAG
MATRIX
CAM GO TAG PAR 2 0)
a TO CACHE
@ bIN DoOuT CAM GO TAG (28:12) COKPARATOR CAMK GO MATCH DATA MATRIX AND
kS (CAME CAME VALID 0 SBI CONTROL
CAMB LATCH VALID BIT CAMO GO
BUS PA (28:12) PA CAMB PA LATCH {29-12) WRITE EN_ | TOCACHE DATA
8Us WRITE[C2os sy MATRIX AND
LATCH CAMK. PULSE | wRITE €N, [ TRANSLATION
PARITY| CAMB TAG PAR 12.0} EV LoGic BUFFER
GEN
-
CAM F, HJ
FROM camp - CAMJ VALID 1
81 SBLR VALID 10 CACHE
AG (2812 1
CONTROL l-eoin  DOUT CAM G1 TAG | ) COMPARATOR CAMK G MATCH OATA MATRIX AND
CAMG1TAG PAR (2.0] SBI CONTROL
Gl CAMK
TAG
TRIX
CAMF ma
,_ ™~ BYTE  |CAML G) BYT (2:0) PAR EV.0D) TO V BUS AND
DRiveRs)SAME PABUFF 11 3) PARITY $B1 CONTROL
Lj we. CHECK
CAMF
CAMP G1 WRITE EN H CAMF G1 WRITE
CAMB BLOCK WRITE L ENABLEL cam
caMB
CPLECLT3TOL H CLOCK CAMM CPT (30) L H
CPLECLTITOL. H,J | CAMMCPY 3OIL H
il
SBHF REV Losic
PAR(20) | opgr | CAMB DISABLE GO B2 80
CAMB DISABLE G1 B2 BO USED TO FORCE READ
FRoM PARITY ERRORS DURING
SBI CONTROL cv DIAGNOSTICS

SBHF REV
PAR 3

CAMB BLOCK WRITE L

T oa30
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COMU CDMD,F.J.K COMR
cove CDMR GO (B3:80) PAR EVEN. ODD
2] us Pa 1102 | pa CDMH ADDR_LATCH {11.02) COMC ADDR LATCH (11 02) PARITY - TO v BUS AND
2 s ORIVERS A GO CHECK SB1 CONTROL
< B en DATA LOGIC
MATRIX COM READ DATA GO (31:00)
—=loin
oout CDM RD BYTE PAR GO (3.0}
WP
from  (CAMP GO WRITE EN W COMB GO BYTE (3:0) WP L 8US MD (31.00)
CACHE

A DRESS|came 61 whITE EN |

MATRIX

CP LEC (T3:TO)

:Do CDMB G1 BYTE{3.0) WP L

CDME ADDR LATCH (11:02}

MNP

CAMK GO MA’

\TCH.

PARITY

CDMs

CHECK
CDM READ DATA G1 (31-00)

obout

COM RD BYTI

E PAR G1 (3:0)

CDMA BYTE{3 0) PAR

COMA

BUS MD BYTE (3:0) PAR

BUS MD BYTE (3:0) PAR

CDMR G1 {B3:B0} PAR EVEN, QDD

TO V BUS AND
$81 CONTROL
LOGIC

AN

MD BUS

CDMA WRITE DATA (31.00) | MD

BUS MD {31 00)

CDMA MASK (3:0) H

DATA
LATCH

BUS MD BYTE (3.0} MASK

ComuU

cLOCK CDMU (CPT3:CPTO}

LOGIC

0393
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BUS CS (47 42) Icis TBMN UMCT (3:0). UADS, UFS

TBMN

TO TB CONTROL

LOGIC AND

TBMK PA MUX SEL O

PA
BUS|

cs RECEIVERS THE B! CONTROL TBMD VIAT ADRS BUFF A
aus
TBMA
VAMX (29:14) TBMA VA MUX (20 14) BUFF 12912 Jemy
FROM / 129 121 BUS PA (29 12)
DATA
PATHS TOMF
VAMX (1389. 31) TBMF VA MUX (139, 31] B
DRIVER: 28 12)
TBME
o G0 TBML
A pata TBMP TBMM
E— SR I (11:09) \l
Tl IPA DATA IN (:
DOUT| TBMF GRPO DATA 1209) |\ '\ TBMP GRP 0 DATA (2009) (11 09) BML IPA D, 29 09)
(11091
]
DIN
o TBMC G1 MATCH BUFF _|
TBMF 1 TBMF GO PAR {2 11 EV. 0D TBMT MME BUFF
et PARITY P
CHECK TEMN
10 v BUS (oGIC
TBMH |78MH G1 PAR (2 1] EV. o\o\
~>{ PARITY P TBMM IPA (29 08)
TBMH CHECK
Gt REGISTER
A DATA T8MR (1109
i}
MATRIX| | 1amu GRe1 DATA 1209) __TBMR SRP1 DATA (29 09}
TBME TBME REC 1D DOUT| VERS
——.{20.00)
TBMM 1PA (08 02)
TBME REC ID DiN T o
XCVER PAR (2:0) TBMH GRP O DATA (11 08}
TBMH GAP 1 DATA (11 09) TBMK PA (11091
TBMT TBMK
T8 |remx TRaNs DATA 20 0o [NEMY o e MY 1100
iCLJ 1D RIGHT $BL8 $BI PA (11 09)
ADOR (5:0) REG 0
D
ICLS 10
ONTRO i TBMT ER REG 1 (20 00) TBMK SEL 1PA
RIGHT WRITE |5ecopE REG CAMU TB GRP 0 MATCH
TBMD SEL ID MUX CAMU T8 GRP 1 MATCH
b [Temuen TRMT.0
REG 0 20.00]
VA (08 021 BUS PA 108 021
FROM DATA PATH FROM CAMV PROTECT
T8 ADDRESS CODE (3.0)
MATRIX | [8MB PROTECT CODE OK___ 1, oporecTion TBMC NOT SB1 CYCLE
CBHH CUR [ cops i TEME CAUSE PROT TRAP __ 000 LOGIC TBMK SEL IPA
FROM MODE (10}
PSL *

TBMB

ree
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CAMP DISABLE GO (AZ:AQ) CAMY
—f
CAMS AD PAR
TBMF GRP OWP L - 2.0 ESOOD TO V BUS
CAMS PARITY e & {0GIC AND
W s (= CHECK T8 REGISTER 0
VAMX (31, 13:9) A
o CAMS GRP 0 PROTECT (3.0)/MODIFY
TAG CAMS GRP 0 VALID
maTrix POUT] | | cams GRP 0 ADRS (30.15)
FROM PV P
CAM! CAMU TB GRP 0 MATCH
DATA Y | oin | [cAMS GRP 0 PAR (2 0) OMPARATO G 4 3
PATHS CAMU TB PAR (1.0}
"
DEP VAMX (30:14) RS CAMR VA MUX (30 15} BUFF cAMU
CAMY
- T0
camv protecT (3.0) | 78
DRIVER TBMA VA MUX (30:15) BUEF DATA
ON TeM MATRIX
CAMY
CAMU .
BUS ID (31:26) CAMV REC ID (3126}
10 -
Bus|BUS iD PTY 3 RECEIVERS| CAMV REC PAR 3 cAMT
CAMU TB GRP 1 MATCH
Lo CAMT GRP | PAR (2 0) COMPARATOR J
CAMT GRP 1 ADRS (30:15)
G1 oouT
TAG AMT GRP 1 VALID
MATRIX
Lc:m GAP 1 PROTECT (3 01/ MODIFY
A
camp we cs CAMT G1 AD PAR ToVBUS
—CANE -
. h2r0 TOTB PARITY p——ROIEVOD . ocicanD
DISA/ —
FhOM; TBMT FORCE ERR (2.0) oECODER | CAME DISABLE GO (AZA0), O™ CHECK T8 REGISTER O
AAARALEILLELIUN ADDH ]
e CAMP DISABLE Gt (A2 AD) _ it oo
CAMU
TBMF GRP 1 WP L 1k 0342

CAMP DISABLE G1{A2A0) L
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SHF B6 7 0. VAL

SHF 85 7 0, VAL

1DPF

IDPE

TSHF B4 7°0. VAL [SHF 83 7:0. VAL TSHF B2 7 0. VAL ISHF 81 7:0. VAL

1DPL

10PD SXT

SHF BO 7 0.
VLA

1DPH /SHF MUX 'SHF MUX 'SHF MUX SHF MUX /sm: MUX
B B84 83 B2 81
86 165 164 Farfmstealna [eeles |B3ls2 [bs (83 le2 |81 |pa[e2 [B1 80
DMX B2 T
@
2
@
omxeiro |2
DMX
MX BO 7:0
oumx | 2MX B0
B7 86 |BUF 85 |BUF B4 |BUF B3 |BUF B2 [BUF 81 [BUF BO eur v
VA VAL BG 7.0 VAL|BS 7:0 34 70 VAL|B3 7:0 VAL|B2 7.0 VAL|81 7.0 AL|BO 7.0
BUFFER BYTE 7 BYTE 6 BYTE 5 BYTE 4 BYTE 3 BYTE 2 BYTE 1 8YTE O BUF B1 70 | | NSTRUCTION
REGISTER (B7) |DPC (86) ,D,,c (BS) |ppc (84) ,DPB (83) o8 (82) o8 B ppa (B0} (ppa REGISTER
IMx 80 7:0 | DECODE
SHF B7 VAL SHF B6 VAL SHF B5 VAL SHF B4 VAL SHF B3 VAL SHF B2 VAL SHF B1 VAL LOGIC
IMX IMX IMX IMX IMX IMX SHF BO VAL TRC
87 86 85 B4 B2 81
BUF B7 7.0 SHF ss 7.0 SHF BS 70 SHF B4 7.0 SHF B3 7:0 SHF B27.0 SHF B1 7:0 SHF BO 7.0
RMD B3 7:0 RAMD 82 7.0 AMD B17:0 AMD B0 7.0
1BA 1 Yo Y2 Y3
MEMORY DATA BYTE SHIFTER (25510) 10PN
1BAO—% (3 12 -1 10 11 12 13
] ¥ BUS MD 07:00 (BYTE 0)

I t

[

BUS MD 15: 08 (BYTE 1)

BUS MD 23:16 (BYTE 2)

BUS MD 31:24 (BYTE 3)

MEMORY DATA
(MD) BUS

Tx 0298

WVHOVIA %2079 H344N8 NOILONYLSNI



Ll

IRCC

EXECUTION
POINT

ICOUNTER

INSTRUCTION I

BUFFER
REGISTER

CONDITION IRCF
& — —_—————
CODES | MODE MUX
BRANCH BR COND 2 0. VAX
DECODE 4
LOGIC I BR INSTR
——————
CONTEXT [Rcs
CTX
X300 f speciFier '
DECODE ,_ SPECIFIER DECODE BITS
Loaic I SEL SPC
1RCC l
EXECUTION ' VAX_DECODE 7.0
ADDRESS |
ROM SEL EXEC
—1,-. cix3o
EXC CT 2.0
IRCA l
|_. POP-11
EXECUTION I CM DECODE 7.0
ADDRESS CM MODE (VAX)
ROM
IDPA IRCC
BYTE 1 I sveo ]

SRC MODE
—

DST MODE

SEL SRC

IRCA

CM EXEC

IBUF EN (07:00)
(CALL = 3)

SERVICE
18 STALL,
ERRORS

T0
MICROSEQUENCER

DECODE
ADRS 07 00

TRAP.
INTERRUPT,
T8 MISS

Tx 0490

WVYHOVIA 32079 3a023d NOILONYLSNI



8l

BUS CS {15:13]

EXP EXPONENT SECTION

1

———— — — — ———

VAX MODE

TBUF ADDRESS

<p-

BUS CS [29:26]

BUS CS [17:16]

ARITHMETIC SECTION

BUS CS (63:58]

N
FLOATING POINYOPERANDS———————I ] 1
PC

(SD, EALU EXP, DREGI

BUS CS {87.85|

SHF

8US CS (69:66]
K [uata 7]

)

INTERFACE J
S SECTION )
BUS CS (34:32

————————* VA 08 02

JBUS €S (34:32]

VAMX 31.16
TO ARITHMETIC SECTION

VAMX 1509

BUS CS 34 32|

BUS CS (84:82]

BMX

BUS CS [81:801

i

RLOG -
STACK LATCHC LATCHB LATCH A
T6x0 (c (L8) (LA}
isten| Lofnecisten| LdrecisTen
PC SET C SET B SET A
¥ (RC) (RB) (RA}
RA ADDRESS. i6X32 16 X 32 16 X 32
KMX 03.00, ¥

ADD/SUB BIT

BUS CS (29261 BUS G5 (41 361

SCRATCH PAD REGISTER SETS

£C 0300
BUS CS (25] BUS CS {95 921
R, JE— — e e FLEZEN
DATA SECTION
TO/FROM [
FLOATING [T DAL MO
POINT 8US
ACCELERATOR
BUS CS (57551 MEMORY
BUS CS [77] CONSTANT———— D NIBBLE SWAP| DATA
BUS CS {54:511 BUS CS (91881
I UOK
amx
I Q INTERNAL
I DATA
B o 10
l EIV| BUS
RBMX W

e a2t

WVYHOYIAQ %0018 H1Vd Vivad
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©

—

|
|
|
|
|
|
l_

|
|
|
L

$BI CLOCK = STOPPED H
OSCAXF H
l }— TPANH l
FREQUENCY { OSC2XF1R GATEDCLK H TP (01 H S8ITP H
SBITP L
GENERATION | 0SC2XF1 L START/sTOP/sTEP | GATEDCLK L} sequence PCLK (1) H oRIVER
AND OSC2XF2 L CONTROL GENERATOR PCLK (0) H SBIPCLK H
SELECTION — PDCLK U1 1 SBIPCLK L
(CLKM) (CLKN) (CLKS) PocLk @ n ] (CLKS! SBIPDCLK H
SBIPDCLK L
JUMPERS
EXT OSC H sle 3
EXTERNAL OSCILLATOR x| % = L
3 § 5 ‘'—— | TocPucLocK
BRKMAT L POWER UP FAKEFAIL L — DISTRIBUTION
FROM MICROSEQUENCER l l SEQUENCER FAKEDEAD L L .
FROL {CLKP} - —_—
FRI L PROSYNC (1} H
CONTROL
Y| H
FROM PROCEED L SIomAL STSSYNC (0)
— I SBIDEAD L
CONSOLE sTSL SYNCRONIZER |SBESYNC (D H POWER FAIL FETS
INTERFACE sas L (CLKT) |SOMM ENAB (1) H (CLKR) — S81 FAIL L
SOMM L ? ? T?T T T T PSDCLO L
12341 23a PSACLO L.
—

DCLO ACLO

FROM POWER SUPPLIES

CPU CLOCK DISTRIBUTION

INDICATOR
LEDS
{CLKJI

[_ DRIVERS

{CLKB,

SBITPH :j
SBITP L RECEIVER [—%| DECODERS

SBIPCLK H ——f  a——

SBIPCLK L ——f ——
SBIPDCLK H ———af (CLKA) {——pl (CLKA)
SBIPDCLK L i —

CcLKCE,
CLKD,
') CLKE,
. CLKF, |—
.

CLKH, -
CLKJ)Y

PSEUDO - ECL
CLOCK SIGNALS
TO CPU MODULES

|
1

CPU POWER FAIL SEQUENCER

POWER FAIL

CNSL RESET L——% 5.0 enGER
QBUS ACLO L———e
BAT DCLO H———
ACK PWR FAIL L~

(CLKK, CLKL]

p——————CPU DCLO L
———-——CPU ACLO L
f—————P FAILINT (1) H
% ACLOOR FAIL H
[—————SYSINITAL
= SYSINITB L
[——————®SYSINITH
}——————— UPROG INIT H

MAINT PF TEST POINT L—-—]

|
|
|
|
|
|
|
|
|
|
l

Tx0724
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0c

WCS WR CYCLE

DATA

SELECTOR
WCS ADRS 12 (
WCS ADRS 11
WCS ADRS 10
WCSA -~ WCSA
J5 e +
+—+ DATA
DER
DECOOE 4 SELECTOR
M
N

WCSA

ENCODER

BUS UPC 12
BUS UPC 11

CLK DELAYED

—1]

8US UPC 10—

BD SEL 70

BUS 1D 0700,

€S BUS

WCS EVEN PAR

EVEN 0DD
PARITY GEN

WCS PAR INV
DATA 31 00|

DATA 31 00 WR DATA 3100

WCSB

BUS 1D 31 00

D BUS

TO INTERRUPT
CONTROL LOGIC

Taus CS UPAR 2 0 BUS CS 95 00
wes
wes ) wes] K.LMN YErng
WA SEL
1K o3 PARITY wte—32 DATA 32 DATA 32 DATA——e
CSA 09 00
CE WE WE WE
ADDRESS
MUX
8US UPC
0900 s adRs
CSWRI9564)  CSWR(6332)  CSWR 3100l 0900

WR SEL

oz

WVYYOVIA MI018 (SOM) 3HOLS TOHLNOD 378VLIHM
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PARITY ERROR INDICATORS
TO TRAPS AND INTERRUPT CONTROL

PARITY
CHECKERS

BUS CS UPAR 2.0 BUS CS 95.00
BUS CS >
Taus CS UPAR 2.0 8US CS 85:00
cLk
-
24 1AK re— 3 PARITY 32 DATA 32 DATA 32 DATA—
BUS UPC 12 -+ J3 1Kl 3 pariTY 32 DATA 32 DATA 32 DATA —
I
BUS UPC 11—»f 1 oara ‘F
DECODER [~ <eircron 2 K _le—3 paniTy 32 DATA 32 DATA 32 DATA ——of
BUS UPC 10 -] el e
—f
CLK DELAYED —» —1 m 1K Je—3 PARITY 32 DAT, 32 DATA 32 DATA —
J5
BUS UPC 09:00

Tk-0243

WVHOVIA X2078 (SOd) 3HOLS TOHLNOD WOYd
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INSTRUCTION
DECODE
LOGIC

uscJ <:

CS BUS

<

I 1

PROM

WRITABLE
CONTROL STORE CONTROL STORE
|PCS) IWCS)

uPC 07 00

r— 1

4:>

[ CLK

UPC LOOP
LATCH

uscL
UPC BUS >

USCF

ECO DISPATCH 06

V BUS
SERIAL OUTPUT
SHIFT REGISTER

V BUS CHANNEL O

VARIOUS USCF usCF
— rco o
cPy UPC MUX UPCSY REG MICROSEQUENCER
CONDITIONS —+] SEQUENCER INPUTS
LEDS
FROM FPA FPA OR CiB UPC 12 oL
OR CONSOLE USCH SYNC PULSE
NUA BUS 4>
<lﬁ -
BREAK
(CONSOLE MAINT)
K M
RETUAN COMPARE BREA! ATCH
-
DECISION RETURN
POINT BRANCH Usuam2
RETURN
CALL BRANCH
NOP MUX'S
r USTACK REG 1 IVUPC BREAK REG
BRANCH USCK
bEcoot usca ENABLE MICRO usce
BRANCH DECODE STACK wCs
INPUT 16 X 16) ADDRESS TO WCS
USCA SETS AND
CONTROL
USUB REG J UJIMP REG ]
< CS BUS 1D BUS

rx 0234

WVYHOVIG X2019 H3DNINOISOHIIN



574

1D ADDRS

o CLCINTR
ACK

10 BUS ADDRS AND DIRECTION

1D BUS DATA

SCP SWITCHES

——————————————= CNSL RESET
= ROM NOP, UPC12
————————————=CLK CNTRLS

[———————= VBUS CNTRL

[V BUS CLK

V BUS DEL CLK

T
INATOR

[ AND ORTRL Vv BUS SER DATA——‘ [_._.m: SIGNALS —
TBUS
XCVRS
o N ' CIBA B
+5V|CIBCD.E cise CiBE DATA CIBK L
© (ee\ | rov ]
MUX [acons nec] =
sYS
10
INPUTS CIBAB
S
2
amux 2|12
D « 4
DATA el [8
MUX <S5
sl s
< |5
S| |a
2| |13
cisp EINES
ol |°
ciBs cies ciBoE | ciBeo
Tie| |miE| JrDY] [oNE ‘”ﬁ(')‘) cie)
Q8US
PROTOCOL
LoGic
I I I I CLOCKS, ENABLES
Jiosus
TERM.
INATOR

WVYHOVIA 0079 adv0od 30V4H3LNI 3TOSNOD



ve

FCT w8289 SLOT 28
FPA CONTROL. SIGN PROCESSOR.
EXPONENT PROCESSOR

FAD M8288 SLOT 27
FRACTION ADDER

EXPONENT

FMH/FML M8286:MB287 SLOT 25/SLOT 2
FRACTION MULTIPLIER

32

FNM M8285 sSLOT 24
FRACTION NORMALIZER

' |
o renence| 64
I DOUBLE
| s PRECISION
l / FALU | 32 CARRYS
l 64 64 I QUOTIENT
I ASHF l
) ; |
SIGN PROCESSOR I 64
M
|NRO SHF ADER l
EALU -t-#{ SIGN I MUX |
PROCESSOR
0PCODE ++{ L0GIC 57
I a I
s s fea ) ' | 64 4 l l
AR [ARX l
l 10 1 0
E‘g s . I |
BUS I l
FPA I l
5 FALU
25320 7| 2]
EALL SIGN BUS MUX 4 o8 I
out out FPB l I
1 32 '
5
[ 1 l
1 [ [80SFPA 3300 - A B
1 32 I XFER
FPA CONTROL N 1 susFra -33:00 l
8 CONTROL I D—.uMATCH 32
TOALL
g:ECgEF)leRS CONTROL ROM | Fpa LOGIC l UBRK l ALa
STORE ol DATA —.l GRA
512x48 BUF I BUS
| ' DRIVERS
— | XMTR
NEXT ADDRESS | I
32
S |
| ' I

[P
CSBUS- 9500 -

SYSTEM ID BUS - 31:00

BUS DFMUX - .31 00 - (T.S)
% 0a3e
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KA780 TR AND SYSTEM ID REGISTER JUMPERS

b a £ 3 1l n r t v x z bb dd ff 3jj 11 nn rr tt wv

a c e h k m P s u w y aa cc ee hh kk mm pp ss uu

B VW B VW B w B vV

= I 1 1 F ]

| I } L ] 1L —

A Jle uv A Ji1 uu A Jl2 U A J13 uu
System ID Register
Remove Jumper to Assert Bit

TR Arbitration Level
Bit Jumper signal
] Ji3 vv
1 Jl3 1T

TR TR TR TR 2 J13 RR

Signal { SEL SEL SEL SEL 3 J13 NN

Name 8 4 2 1 4 J1l3 LL SYSTEM
5 J13 33 SERIAL

Jle Jlé Jle Jie Wire Wrap 6 Ji3 FF NUMBER

TR$ J F D B FO2M2 to 7 Ji3 DD
8 J13 BB

1 - - - - Fa2Cl 9 J13 Z

2 - -- -- I F@2D1 1@ J13 X

3 -= - I - FO2E1 11 Ji3 v

1 - - I 1 FO2F2 12913 T ) MRS

5 - I -- -- FO2H2 13 J13 R PLANT

6 - I - I FB2J1 14 J13 N } ID

7 - I I - F@232 15 J13 L

8 - 1 1 I Fa2ml 16 Ji3 g

9 I -- -- - FO2N1 17 Ji3 F

18 I - -- I F@2P1 18 Jl3 p CPU

11 I - I - Fo2pP2 19 J13 B CLUSTER

12 1 - I I F@252 28 Jl2 vv ECO

13 I I - - Fo2T2 21 Jl2 TT LEVEL

14 I I - I Fp2U1 22 J12 RR

15 I I I - Fo2u2 23 J12 NN

16 I 1 I e 24 Jl2 LL
25 Jlz JJ SYSTEM
26 Jl2 FF TYPE
27 Jl2 DD 01-11/788
28 J12 BB 92=?
29 Ji2 z 83=2
3¢ Jl2 X
31 Jiz v

SYSTEM IDENTIFICATION REGISTER (SID)

2423 1918 1514 1211

8

TYPE NUMBER LETTER PLANT SERIAL NUMBER

ECO LEVEL

Tnans

25



KA780 WCS JUMPERS

WCS Optional WCS
Slot 2@ Slot 18
Jll J11
VW TT RR NN LL FF DD BB Z X
P-1K | - I I I - -—- 1 I I --
1-2K | -- 1 I - I - I I -1
2-3K | - 1 - 1 I - I -- I 1
3-4K | == -~ I I I - -- 1 I I
4-5K | I 1 I I -= I I I I --
5-6K | I I I - I I I I -- I
6-7K | I I -— 1 I I I -——- I I
7-8K | I -- I I I I -- 1 I I
PCS
Slot 22
Jl2

NOTES:
1. Addresses §-4K are reserved for PCS.
2. M8233 starting addresses are in 1K increments.

3. MB8238 starting addresses are in 2K increments and begin on
even boundaries only.
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CHAPTER 3
MICROCODE




CONTROL STORE FIELD MAP

. . . .
15 14 13 12} 11 10 09 08} 07 06 OS5 04} 03 02 0t 00}

- —

S e e et T e e D e SO D S et
EALU | JMP !

L s e e e e B D e e D et S D St

* L * L L
! 31 30 29 28} 27 26 25 24} 23 22 21 20} 19 118 17 16}
e e et i e B D e i e D e e ]
t IEK MSC 1 VAK FEK | SCK| CCK i EBMX | SMX |
e e e D e T B s e D e S

. * L] L *
{1 47 46 45 44) 43 42 41 40} 39 38 37 36! 35 34 33 32!
-

B e S e

———+ R amanted 4 b4
JADS} MCT/CID
[ ORIy

SPO H PCK H
e D i st SEL Ry

4 - 4
-
)

+--4

- . L * L
1 63 62 61 60} 59 58 57 56, 55 54 53 52} 51 50 49 48}
e et e D e S e e i St TE LN S S
H KMX H SI/ACM | QK H SGN !
s e e St e St e e e L S T

- » - . -
179 78 77 76, 75 74 73 72! 71 70 69 68! 67 66 65 64}

D S rart Satatd e T e it Dt e s e e et

H DT  (RMX; BEN \ ACF |} ALY 'y sus |
D e et et e e e D s et TL S SR S LR T
. Ld * * *

195 94 93 92} 91 90 89 88} 87 86 B85 8B4} 83 B2 81 80|
B e e s i s e ), o ) o 0 e s G e o e e o e 2 e e e
H 18C H DK H SHF H BMX } OAMX |

L4 ==+ + . + 4 + . + + -+ L ins Soantel ks St/

29



MICROCODE ROUTINES THAT SUPPORT CONSOLE SOFTWARE
STARTING ADDRESSES

“CONSCOLE MICRO-CODE*"

sMICRO-CODE ROUTINES TO SUPPORT CONSOLE SOFTWARE.
JROUTINES €XPECT DATA IN RXDB, AND IN ID[T1],ID[T2]
JAND THEY RETURN DATA IN TXDB, STATUS IN ID{D.SV],
JAND ADDITIONAL INFORMATION IN ID[T3].

sPC IS USED WHENEVER R1S IS REFERENCED.

;NO EFFORT IS MADE TO SAVE INTERNAL REGISTERS,

: INFORMATIGN AND PARAMETERS NEEDED FROM THE CONSOLE,
JARE LOADED IN ID{RXCS] AND ID{T1],ID[T2].
JRESULTING DATA IS LCADED IN ID[TXD8] AND ID{T73],
JAND STATUS INFORMATION IS LOADED IN ID[D.SV].
{ROUTINE: START-ADDRESS: PARAMETERS:{* MEANS SUPPLIED BY CONSOLE)

EXAMINE MEMORY 120 ID[T1]=BYTE,WORD/LONG-PARAMETER »
ID[RXDB]=VIRTUAL ADDRESS +*
ID[TXDB]=ME%IRY DATA

ID[T3]=PHYSICAL ADDRESS
10{D.5V]=STATUS-CODE

DEPQOSIT MEMORY 121 1D{T1]=BYTE/WORD/LONG-PARAMETER =+
ID{RXDB|=VIRTUAL ADDRESS =
10{T2|=MEVCRY DATA =
ID{ TXDB]=PHYSICAL ADDRESS
ID{D.SV]=STATUS-CODE

EXAM.GEN.REG. 122 ID(RXDB]=REGISTER NUMBER +
ID[TXDB] <REGISTER DATA

DEPO.GEN.REG. 123 ID[RXDB|=REGISTER NUMBER «
ID[T2]=REGISTER DATA =

EXAM.PROC.REG. 124 ID[RXDB}=REGISTER NUMBER »
ID[TXDB]=REGISTER DATA

DEP.PROC.REG. 125 ID[RXDB]=REGISTER NUMBER *
ID[T2]=REGISTER DATA »

CONTINUE 127

;QUAD-CLEAR 129 ID[RXDB)=QUAD-ADDRESS +

;SBI-UNJUAM 12A

30



LE

BEN Name UPC<@2> UCP<D1> UPC<@0>
[ NOP ] [ 2
1 Z ] ] ALU Z
2 ROR LA<G1> PSL<C> LALOD>
3 C31 @ ALU C31 ]
4 IRC.ROM IRC.ROM IRC.ROM IRC.ROM
5 IB.O IB.0O
6 ACCelerator ACC UB2 ACC UB1 ACC UB®
7
8 DATA TYPE @ = Normal 2 = Field Src Read + ASRC + ASRC +
VAX 1 =0Q0+0D 3= Addr Src Modify VSRC Q + D
8 END DP1 Read + D Class J Class +
-11 Modify DM27
9 IR2-1 [ IR<2> IR<K1>
VAX
9 PC Modes [ SM or DM Dst R
-11 47 + 57 .eq. PC
A REI Mode .1lt.
ASTLVL
B IB TEST @ = TB Miss 2 = Stall [ 1B IB ERROR +
1 = Error 3 = Data OK running DATA VALID
C MUL SC.ne.o? D<Al> D<AB>
D SIGNS Q<31> D.ne.® D<31>
E INTERRUPT AC Low Internal Interrupt
Interrupt Request
F Decimal [ D<7:6> D<3:9>=
38-39 98 + @D

SNOILONN4 3718VN3 HONVYE 30000HIIN



A

BEN Name UPC<o3> UPC<02> ucp<gl> UPC<@0>
10 uTrap Vector UVECT<3> UVECT<2> uVECT<1> UVECT<2>
11 Last -PSL<FPD> Nested Wr Chk* ~Read+
Reference Error -Intlk Intlk
12 EALU CC EALU N EALU Z SC.ne.p Sign Src
13
14 sC @ = Zero = 1-31 '] SC<9:8> sC.gt.® SC<9:5>
1 = Neg = .gt.31 .ne.g .ne.g@
15 ALUl-¢ (previous cycle) Rlog ALU<L1: 8> ALU<@1> ALU<O@O>
Empty .eq.0
16 STATE7-4 STATE<7> STATE<6> STATE<S> STATE<4>
17 STATE3-¢ STATE<3> STATE<2> STATE<1> STATE<®>
18 D Bytes D<31:24> D<23:16> D<15:8> D<7:0>
.ne.g .ne.gd .ne.g .ne.g
19 D3-9 D<A3> D<@2> DKo1> D<@o>
1a PSL CC PSL<N> PSL<Z> PSL<V> PSL<KC>
1B ALU CC ALU N ALU Z IR<B> ALU C31
BEN Name UPC<@4> UPC<03> UpC<e2> UPC<@1> upPC<o@>
1C PSL Mode -VAMX<31> -VAMX<38> -Console -PSLCIS>* Kernel
Mode -PSLKCM> Mode
1D Translation PTE Data [} TB Miss + TB Miss +
Test -valid Aligned Access Viol. lst Modify
1E

1F

(LNOD) SNOILINNL 379VN3 HONVHE 3A020HIIN



MICROTRAP VECTORS

Number

100
1@l
192
103
104
105
106
107
108
109
1gA
10B
18C
10D
10E
10F

Function

System Initialization
Unaligned Data Trap

Page Trap

Modify Bit

Protection Violation
Translation Buffer Miss
Reserved Floating Operand
Translation Buffer Parity Error
Cache Parity Error
Reserved

Reserved

Reserved

RDS Error

Timeout or Error Confirm
0dd Address Error

Control Store Parity Error
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MICROCODE MEMORY CONTROL FUNCTIONS

— irap on -
YR VAT A o] S Y = utrap on congdition
PrupCcl jBC X aAaTOT 5 * = utrap on cond:tion uniess MSC/
I VNI HISIMC P L 308BC I SECOND.REF or RETRY.NO.TRAP
A Vi C} EIA'TI E A I JAPPE!l N =donotutrap cn condition
D MCT Fi/, T! C,ViS S GGFDAAR, - = hardware benaviour undefined.
S 3210 S!P] N} KIEIS S E NW®RFKRR,; ucode must prevent condition
-------- B e e e e bt
0 0C0C O!VI ! RININNNNNNY NN, TEST.RCHK
0 0001 0!V |} ININNNNNNNNN MEM.NOP
0 0010 0,V! I WININ N NNNN N Ni TEST.WCHK
0 0011 07 ¢+ 1 i
00100 0} | ! | | :
0 0101 O}V W! INTY = = N= YN Y| aRITE.V.NOCHK
0 0110 0!V! W! W!Y!IY ¥ » % Y Y Y N Y! WRITE.V.WCHK
0 0111 0 Vi Iw; INj= = = = = = Y N Y] LOCKARITE.V.XCHK
0 1000 0!V! R! RIY!Y Y *» s N Y Y Y Y! READ.V.RCHK
0 1001 OV} R! INJY N - - N = Y Y Y] READ.V.NOCHK
0 101C OiV) Ry WIYIY Y » » ¥ Y Y Y Y| READ.V.WCHK
0 1011 O;V}] RIIBIY!Y Y Y Y Y Y Y Y Y| KEAD.V.IBCHK
0 1100 OiV! R} RININ N N NN Y NN N} READ.V.NEWPC
0 1101 O(V!IR! INJY N = = N - Y Y Y, LOCKREAD.V.NOCHK
0 1110 OIVIIR] WiY Y Y Y - Y Y Y| LGCKREAD.V.WCHK
0 1111 0} |} H N K
1 0C00 O] |HOLD ININ N N N NN NN N} SB8I.HOLD
1 0CO1 O] JUNJUAMININ N N N N N N N N! SBI.HCLD+UNJAM
1 0010 O P]INVALININ N N N N N N N Nj INVALIDATE
1 0011 O/P] VAL ININ N N N NN NN N! VALIDATE
1 0100 O}PJEXTWRININ N N N N N NN Y! EXTWRITE.P
1 0101 0P} W INJNNNNNNNNY, WkITE.P
1 0110 0} ! b H
1 0111 OP} IW {NINNNNNNNNY, LOCKWRITE.P
11000 0} | ' |
1 1001 0P} R ININ N NNNNNY Y READ.P
11010 0} ! vt i
1 1011 O}P} ISR ININ N N NNNNN Y| READ.INT.SUM
11100 0} | I 1
1 1101 OiP] IR [NIN NN NNNNY Y LOCKREAD.P
1t 1110 0} | I
1 1111 0,1 R ININNNNNNNNN, ALLOW.IB.READ
0 XXXX 1) I INNNNNNNNN! NO MEMORY OPERATION
1 XXXX 1,1} R ININ N NNNNNNN| CEFAULT: ALLOW I3 READ

Abort Ref on Trap? A A A A A AR A (A=any, R=read)
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USPO Field
Hex BUS Cs
Value 41 49 39 38 37 36 35 Scratch Pad Operation
#0-85 ] a a [} X X X No operation
[43 [ [ a ? 1 1 [} Load LC ;Address = SC@3:00
a7 [ [} 2 n 1 1 1 Write RC, RB ;Address = SC@3:080
A8-0F [4) 0 [} 1 A o] N Load LA, LB ;Address determined
by ACN value
16-17 4 n 1 [4] R N Load LA ;Address = General
Register (R@-R7)
18-1F [ [ 1 1 A C N Write RA, RB ;Address determined
by ACN value
20-2F [} 1 4] R N Load LC ;jAddress = Temporary
Register (T@-TF)
30-3F a 1 1 R N Write RC iAddress = Temporary
Register (Tg-TF)
40-4F 1 ] ] R N Load LA, LB ;Address = General
Register (RO-RF)
50-5F 1 %] 1 R N Write RA, RB ;Address = General
Register (R@-RF)
60-6F 1 1 ) R N Load LA, LB ;Address = General
Register (R1)
and Write RC ;Address = Temporary
Register (T@-TF)
70-7F 1 1 1 R N Load LC ;Address = Temporary
Register (TO-TF)
Write RA, ;Address = General
RB Register (R1)

NOILVY3dO Avd HOLVHOS
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.TOC " Machine definition : ACF, ACM, ADS, ALU, AMX"

ACF/=<71:70>, .DEFAULT=0
NOP=0Q
SYNC=1
TRAP=2
CONTROL=3

ACM/=<57:55>
PWR,UP=0
ABORT=1
POLY.DONE=6

ADS/=<47:47>
VA=0
IBA=1

ALU/=<69:66>, .DEFAULT=0F
A=B=00
A=-B.RLOG=0}
A~B=1=02
INST,DEP=03
A+B+1=04
A+B8=05
A+B.RLDG=06
ORNOT=07
XOR=04
ANDNOT=09
NOTA=0A
A+B+PSL.C=0R
OK=0C
AND=0D
B=0E
A=0F

AMX/=<81:80>
LA=0
RAMX=1
RAMX,.SXT=2
KAMX . 0XT=3

JACCELERATOR CONTROL

3ACCELLERATOR=DEPENDENT COUNTROL FUNCTION
JACCELERATOR MISCELLANEOUS CONTROL

sRETURN ACCEL TO MONITORING IRD

3 ADDRESS SELECT

;ALU CONTROL FUNCTIONS

3 INSTRUCTION DEPENDENT

tR .GR. .NOT,. B
iA .XOF, B

iA JAND. .NOT. B
3.NOT. A

}A (OR, B
!A JAND, B

JAMX TO ALU

;RAMX SIGN EXTENDED ACCORDING TO DT
JRAMX ZERN EXTENDED. OUXT(L)=0

SNOILINIZ3Q 7314 NOY TOHLNOD
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+T0C . Machine definition t BEN, BMX"

BEN/=<76172>, .DEFAULT=0
oP=0
=1
ROR=2
C3i=3
IRC,ROM=4
1B,0=8
ACCEL=6
DATA.TYPE=8S

END,.DP1=8
IR2=1%9
PC.MUDES=9
REI=0A
SRC.PC=0A
IB.TEST=0B

MUL=0C
SIGNS=0D
INTERRUPT=0E
DECIMAL=OF
UTRAP=10
LAST.REF=11

EALU=12
5C=14
ALUL=0%15

STATE7=4=16
STATE3~0=17
D.BYTES=18
D3-0x19
PSL.CC=1A
ALU=1B
PSL.MODE=1C
TB.,TEST=1D

BMX/=2<84382>
MASK=0
PC.OR.LB=1
PACKED.FL=2
LB=3
LC=4
PC=5
KMX=6
REMX=7

JBRANCH ENABLE

$NO BRANCH

7 ALU Z

$LA<1>, PSL<C>, LA<O>

4 ALU C31, O

3OUTPUT OF EXTENDED IRC=-ROM

+IB 0 READY

$CODE FROM ACCELERATOR

#(VAX MODE) %, ASRC+VSRC, ASRC+0Q+D

H 0==NORMAL, 1==QUAD OR DOUBLE

H 2=~FIELD, 3-=-ADDRESS

7(=11 MODE) *, O CLASS, J CLASS+D¥27
3 (VAX MODE) ¥, IR<2:1>

3(=11 MODE) %, SM4T7+SM57+DM47+DMS7, DST R=PC

3 (VAX MODE) MODE.LSS.ASTLVL, ¥, ¥
3(=11 MODE) SRC R=PC

3 0--T8 MISS, 1=-=ERROR

3 2--STALL, 3=-=DATA OK

3SC.NE,0, D<1:0>

3Q0<31>, D.NE.O, D<31>

JAC LOW, INTERNAL INTERRUPT, INT REQ
30, D BYTE 0 VALID DIGIT, D2=0 NEG SIGN
3MICROTRAP DISPATCH VECTOR

;-FPD, NESTED ERROR, LOW TWO BITS:

3 0==READ INTERLOCK, 1==READ, READ CHK
} 2==WRITE, 3==READ, WRITE CHK

JEALU N, EALU 2, SC,NEQ.O0, SS
3SC<9:8>,NE.O, SC.GT.0, SC<I:5>,NE.O
3JRLOG EMPTY, ALU<13:0>=0, ALU<1>, ALU<O>
3 (ALU BITS FROM PREVIOUS STATE)
$STATE <7:4>

3STATE <3:0>

JBYTES 3, 2, 1, 0 OF D,NE.O

3b<3:10>

3N,Z,V,C OF PSL

JALU N, ALU Z, 1R<0>, ALU C31
$=VA<31130>, =CONSOLE, IS+CM, KERNEL
sPTE VALID, ALIGNED, QUAD, +

; 0==TRANSLATION OK, 1-=WR CHK AND M=0
3 2==ACCESS VIOLATION, 3==TB MISS

$BMX TO ALU

3A 0 IN THE BIT SELECTED BY 5C<4:0>
3LB UNLESS R=PC, THEN PC

#PACKED FLOATING

:D OR @
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« 1UL - machine def

inlitiocn ¢ CCK, CIb, OK, DT"

CCK/=<22:20>,.DEFAULT=0 ;CONDITION CODES

NOP=0

LOAD.UBCC=1

SET.V=2
NeAMX,Z21ST.VCLVC=3
ROR=4

NZ.ALU.VC.O0=S
NZLALU.VCLVC=6
CoAMX0=6

INST.DEP=7?

CID/=<45:42>
NOP=1
ACK=S
CONT=7
READ,.SC=9
READ,KMX=0H
WRITE.SC=U0D
WRITE.KMX=0F

DK/=<91:88>, .DEFAULT=0
NOP=0
LEFT2=1
RIGHT2=2
DIvV=4

LEFT=5
RIGHT=6
SHF=8

SHF .FL=9
ACCEL=0A
BYTE .SwAP=0B
Q=0C
DAL.SC=0D
DAL ,SV=0E
CLREOF

DT/=<79:78>, ,DEFAULT=0

LONG=0
WORD=}
BYTE=2
INST.DEP=3

ihNote : * = RESERVED OPERATION,

P L Lt T T T Y PR Ry +

H NATIVE MODE PSL . I

I z t v c N |
jemememcencat cmwma cnmpa poome
: N | z tvica N |
] N | Z v ca N |
s« VALIDITY=<CVID>; N | z t193¢C * |
i AMX SIGN | Z.,and.(ALU.eg.0) | V | C | AMX SIGN |
¢« VALIDITY=<VOD>} * | * | * | * | ALU SIGN |
;7 ALU SIGW ) ALU,eq.0 I 0 1 0 | ALU SIGN |
re VALIDITY=<VI>; ALU SIGN | ALU,eq.0 v ci
s« VALIDITY=S<VO>; | | | | N |
H Instruction dependent

T

COMPATIBILITY MODE PSL

areepeccjencnaenad

z

femccvmcnnccca e e ey

¥4
z
*
Z.and.(ALU.eg,0)
ALU.eq,0
ALU.eq.0

-

meesesfocencesne tomepm—at +
JCONSOLE & ID BUS CONTROL IF FS/1

}DEFAULT, ALLOW AUTO 1B READ

3SET CONSOLE ACKNOWLEGE FLAG

§CLEAR CONSOLE MODE

$READ ID BUS REG SELECTED BY SC

JREAD ID BUS REG SELECTED BY UKMX

JWRITE REG SELECTED BY SC

JWRITE REG SELECTED BY UKMX

sDEFAULT, HOLD

;DOUBLE SHIFT LEFT

$DOUBLE SHIFT RIGHT

$IF NOT ALU CRY, SHIFT LEFT

3 ELSE LOAD FROM SHF

3SHIFT LEFT

JSHIFT RIGHT

#LOAD SHF MUX, INTEGER FORMAT
JLOAD SHF MUX, UNPACKED FLOATING FORMAT
JLOAD ACCELERATOR DATA FROM DF BUS
PREFLECT BYTES AROUND BIT 16

sLOAD @ THRU DAL

$LOAD DALI(SC]

JLOAD DAL(SHF VAL]

3LOAD ZEROS

3DATA TYPE

$CONTROLS AMX SIGN/ZERO EXTENDER, SHF AMOUNT,
;CONDITION CODE SETTING, AMND MEMORY REFERENCES
JDEFAULT

3 INSTRUCTION DEPENDENT =
JANY OF ABOVE, OR QUAD/DOUBLE

v

v
*
v
0
0

v

"ALU SIGN®™ AND "AMX SIGN"™ ARE SIZE DEPENDENT

cecemcncney

C
C
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. TOC " Machine definition : EALU, EBMX, FEK, FS, IEK, 1bC"

EALU/=<15:13>
Az0
OR=1
ANDNOT=2
B=3
A+B=4
A=B=5
A+1=6
MABS ,A=B=7

EBMX/=<19:18>
FE=0
KMx=1
AMX.EXP=2
SHF . VAL=3

FEK/=<24:24>, ,DEFAULT=0
NOP=0
LOAD=1

F§/=<42:42>
MCT=0
C1D=1

IEK/=<31:30>
NOP=0
ISTR=1
IACK=2
EACK=3

IBC/=<95:92>, ,DEFAULT=0
NOP=0
STOP=1
FLUSH=2
START=3
CLR.C.,174
CLR,2,3s5
BDEST=7
CLR,0=0C
CLR,.1=0D
CLR,0=3=0F
CLR,1=5,COND=OF

JEXPOUNENT ALU

7=ABS(A=B)

JEBMX TU EALU
sDEFAULT

JSHIFT VALUE

JFE REGISTER CONTROL
3DEFAULT, HOLD

$FUNCTION SELECT FOR 43-46
JENABLE MEMORY CONTROL
JENABLE 1D BUS AND CONSOLF CUNTRO!,

JINTEKRUPT AND EXCEPTION ACKNOWLEDGE

s STROBE INTERRUPT REQUESTS
3 INTERRUPT ACKNOWLEDGE
JEXCEPTION ACKNOWLEDGE

71BUF CONTROL FUNCTIONS
JDEFAULT

JFLUSH IB AND LOAD IBA

3CLEAR BYTES 0,1 (=11 OPCODE)
sCLEAR BYTES 2,3 (-11 ISTREAM DATA)
$TRANSFER BRANCH DISPLACEMENT
3CLEAR BYTE 0 (VAX OPCODE)

;CLEAR BYTE 1 (VAX SPECIFIER)
3CLEAR BYTES 0~3 (=11 OP & DATA)
$CLEAR BYTES 1=5 CONDITIONALLY

CLEAR NOTHING. IF A SELF~CONTAINED
SPECIFIER, CLEAR IT, IF IMMECIATE,

ISTREAM LITERAL.

IF THERE IS NO SPECIFIER EVALUATION,

ABSOLUTE, OR DISPLACEMENT, CLEAR THE

{LNOJ) SNOILINIZ3A A731d WOYH TOHLNOD
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.TOC

ID.ADDR/=<63:58>

. Machine definition H
;1D BUS

IBUF=0 :RD

DAY.TIME=] JHD+Wk

5Y5,.,1D=3 JRD

RXCS=4 SRD+WP

RXDB=S JRD

TXCS=6 #RD+WR

TXDB=7 PwR

DG=8

NXT,PER=9 IWR

CLK.CS=0A JRD+WR

INTERVAL=0B ;RD

CES=0C 7RD+WR

VECTOR=0D JRD+WR

SIR=0F $RD+WR

PSL=0F PRD+WR

TBUF=10

TBERO=12

TBER1=13

ACC.0=14

ACC.1=15

ACC.2=16

ACC.Cs=17

SILO=18

SB1.ERR=19

TIME.ADDR=1A

FAULT=18

COMP=1C

MAINT=1D

PARITY=1E

USTACK=20

UBREAK=21

wCS.ADDR=22

WCS.DATA=23 IWR

ID.ADDR, J"

ADDRESS

JSPECIFIER/LITERAL DATA FROM IB
;CURRENT TIME OF DAY...

7 MUST READ UNTIL STOPS CHANGING
FSYSTEM IDENTIFICATIGN

7CONSOLE RFCIEVE CONTROL/STATUS
;CONSOLE RECIEVE DATA BUFFER

i (TO=-1D REGISTER)

#CONSOLE TRANSMIT CONTROL/STATUS
7CONSOLE TRANSMIT DATA BUFFER

? (FROM=ID REGISTFR)

?DATA PATH D/Q REGISTERS (MAINT ONLY)
#INTEKVAL CLOCK NEXT PERIOD REGISTER
JINTERVAL CLOCK CONTROL/STATUS
JCURRENT INTERVAL COUNT

;CPU ERROR/STATUS

JEXCEPTION & INTERRUPT CONTROL
;SOFTWARE INTERRUPT REGISTER
JPROCESSOR STATUS LONGWORD
;TRANSLATION BUFFER DATA

;TB ERROR/STATUS 0

3TB ERROR/STATUS 1

JACCELERATOR REGISTER 20
JACCELERATOR REGISTER #1
#ACCELERATOR REGISTER %2
$ACCELERATOR CONTROL/STATUS
$NEXT ITEM FROM SBI HISTORY

$SBI ERROR REGISTER

3SBI TIMEQUT ADDRESS
;FAULT/STATUS

$8B1 SILO COMPARATOR

7SBI MAINTENANCE

JCACHE PARITY

$MICROSTACK

JMICRO BREAK

JWRITING WCS COUNTS ADDRESS
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;1D BUS ADDRESSES CONTINUED.

+CREF

J/=<1230>, .NEXTADDRESS

«NOCREF

POBR=24
P1BR=25
SBR=26
KSP=28
ESP=29
S55P=2A
uspP=28
Isp=2C
FPDA=2D
D.SV=2E
Q.SV=2F
T0=30
Ti=31
T2=32

P1LR=3D
SLR=3E

ADDRESSES 24=3F ARE RAM LOCATIONS

;PROCESS SPACE 0 BASE REGISTER
#PROCESS SPACE 1 BASE REGISTER
;SYSTEM SPACE RASE REGISTER
JKERNEL STACK POINTER

JEXEC STACK POINTER
;SUPERVISOR STACK POINTER
JUSER STACK POINTER

#INTERRUPT STACK POINTER

iGENEKAL TEMPS

$PROCESS CONTROL BLOCKk BASE
iSYSTEM CONTKROL BLOCK BASE
;PROCESS 0 LENGTH REGISTER
;PRUCESS 1 LENGTH REGISTER
#SYSTEM LENGTH REGISTER

JNEXT MICRO WORD ADDRESS
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.TOC " Machine definition : KMX"
KMX/=<63:58> JCONSTANTS QK & FROM FK
0 ;48 FROM FK

SP1.CON=S
SP2.CON=6
ZERO=6
sC=7

.14=8
+R0=9
+34=0A
.28208
.40=0C
.50=0D
<TFFO=0E
<EF=0F
.80=10
.8000=11
FF=12
+FF00=13
<1E=14

. 3F=15
<TF=16
«7=17
F=18
£10=19
+FFE8=1A
.FFF0=1B
JFFF8=1C
+20=1D
+30=1E
«18=1F
.3FF=20
.C=21
.D=22
+1F=23
«1F00=24
.B0=25
.E003=26
.7C¢=27

H SPARE=2A
+DFCF=28
+4000=2C

##1 FROM FK

3#2 FROM FK

3#3 FROM FK

3%#4 FROM FK

$SPECIFIER 1 CONSTANT

$SECIFIER 2 CONSTANT (~11 MODE)

$ OR ZERDS (VAX MODE)

$8C(9:0) FRUM FK

38 = 3F: CONSTANTS (1 CYCLE SETUP IF ALU IN ARITH MODE)
JDECIMAL VALUE OF CONSTANT

120 (AF,JL,MH)
1160 (AF,JL)

352 (AF)

340 (AF)

364 (AF,JL,MH,TF)
;80 (AF ,MH)

:? (TF) *$%*MACHINE=DEPENDENT!!!
;239 (JL)

3128 (AF,JL,MH,TF)
3=32768 (AF)

3255 (MH,TF)

3=256 (MH,AF,JL)
330 (AF)

363 (MH,AF,TF)
3127

37 (AF, MH)

315 (MH,CM,AF,TF)
316 (MH, AF,JL, TF)
1-24 (MH,TF)

=16 (CM,JL,TF,MH)
3-8 (CM,TF ,MH)
332 (CM,JL,MH,TF)
348 (CM,AF ,MH,TF)
124 (MH,AF,TF)
31023 (CM)

112 (CM,JL,TF,MH)
313 (TF)

131 (AF,JL,MH,TF)

37936 (JL,MH)
5176 (MH)

H M)
1124 (AF)
3=32 L)
196 (TF)

i? (JL)
H (TF)*%$*MACHINE-DEPENDENT!!
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+FFF1=20D
«19=2E
+FFF9=2F
+FFFF=30
.88=31
+3030=32
+F0=33
.CO=34
.6=35
9236
+FFF6=37
<FFF5238
«1A=39
«24=3A
+1B=38
+FFFC=3C
+A=3D
+7E=3E
SPARE=3F

(AF)**¥¥MACHINE~DEPENDENT!!
(AF)

(AF)
(MH,JL, TF)
(AF)

(TF)

(TF)
(TF,MH)
(CM,JL,TF)
(cm)

(CM)

cM)
(CM,AF,TF)
(CM,MH)
(CM,AF,TF)
(CM,TF,MH)
(AF , MH)
(AF,TF)
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. Machine definition

MCT/=<47:42>, ,DEFAULT=3E

TEST.RCHX=00

MEM ,NOP=02
TEST.WCHK=04
WRITE.V.NOCHK=0A
WRITE,.V.WCHK30C
LOCKWRITE,V,XCHK=0E
READ,V.RCHK=10
READ,.V.NOCHK=12
READ,V,WCHK=14
READ,V.IBCHK=16
READ,V.NEWPC=18

LOCKREAD.V,NOCHK=1A
LOCKREAD.V.WCHK=1C
SBI.HOLD=20
SBI.HOLD+UNJAME22
INVALIDATE=24
VALIDATE=26
EXTWRITE,P=28
WRITE,P%2A
LOCKWRITE,P=2E
READ.P=32
READ,INT.SUME36
LOCKREAD.P=3A
ALLOW.IB.READ=3E

MSC/=<29:26>, .DEFAULT=0

NOP=0
CHK,CHM=01
CHK,FLT.OPR=02
CHK,.ODD.ADDR=03
IRD=04
LOAD.STATE=05
LOAD.ACC.CC=06
READ.RLOG307
CLR.FPD=308
SET.FPD=09
CLR.NEST,ERR=0A
SET.NEST.ERR=0B
SECUND.REF=0C
RETRY ,NO.TRAP=0D
RETRY.TRAPSOE
INH,CM,ADDK=0F

MCT, MSC®

JMEMDRY CONTROL

JTEST TBUF WITH READ CHECK
JNEITHER CPU NOR 1B GETS MEM CYCLE
JTEST TBUF WITH WRITE CHECK
JWRITE, INHIBIT TRAPS

JWRITE, NORMAL VARIETY

JINTERLOCK WRITE, VIRTUAL ADDRESS
SREAD, NORMAL VARIETY

IREAD, INHIBIT TRAPS

JREAD FOR MODIFY

JREAD, CHECK CONTROLLED BY IBUFFER
JBEGIN NEW INSTRUCTION STREAM

3 DATA GDES TO INSTRUCTION BUFFER
;INTERLOCK READ, INHIBIT CHECK
$INTERLOCK READ, NORMAL VARIETY
3STOP ALL SBI ACTIVITY

JRESET SBI

JCLEAR CACHE ENTRIES
$MICRODIAGNOSTIC FORCE VALID
SEXTENDED WRITE TO CLEAR MOS ERRORS
JWRITE, PHYSICAL

s INTERLOCK WRITE, PHYSICAL

JREAD, PHYSICAL

$INTERRUPT SUMMARY READ

JINTERLOCK READ, PHYSICAL

JGIVE IB A CYCLE IF IT WANTS ONE

JDEFAULT
JCREATE NEw PSL FOR CHM
JUTRAP IF ALUKIS>=1, ALU<1437>=0

3THIS STATE IS INSTRUCTION DECODE

:TAKE CONDITION CODES FROM ACCELERATOR
3 (AND POP RLOG STACK)

SCLEAR PSL<FPD> BIT

3SET SAME

;CLR NESTED ERROR FLAG IN CPU STATUS
?SET SAME

3OF UNALIGNED DATA REFERENCE

JAPPLY SAVED CONTEXT, INHIBIT TRAPS
3APPLY SAVED CONTEXT TO THIS REF
3ALLOW USE OF FULL 32-BIT ADODRESS
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.TOC . Machine definition : PCK, OK, RAMX, RBMX"

PCK/=<34:32>, ,DEFAULT=0

NOP=0

PC.VA=1
PC.IBA=2

VA+4=)

PC+134

PC+235

PC+436

PC+N=7

QK/=<54:51>, ,DEFAULT=0
NOP=0
LEFT2=1
RIGHT2=2
LEFT=5
RIGHT=6
SHF=8
SHF ,FL=9
DEC.CON=0A

ACCEL=08
D=0C
ID=0E
CLR=0F

RAMX/=<77:77>, .DEFAULT=0
D=0
Q=1

RBMX/=<77:77>
Q=0
D=y

#ADDRESS COUNT CONTROL
IDEFAULT

SVALVA+4

JPCPCel

1PCLPC+2

$PC_PC+4

JPC.PC+#N, N IS DETERMINED BY INSTR BUFFER

$DEFAULT, HOLD
3DOUBLE SHIFT LEFT 2
;DOUBLE SHIFT RIGHT 2

JLOAD SHF, INTEGER FORMAT

LOAD SHF, UNPACKED FLOATING FORMAT
sDECIMAL CONSTANT = 6°S IN EACH NIBBLE
sFOR WHICH ALU CRY OUT IS FALSE

3LOAD ACCELERATOR DATA FROM DF BUS

JLOAD ID BUS
}LOAD ZERO

}DATA PATH MIXER TO AMX
JDEFAULT

?DATA PATH MIXER TO BMX., SAME BIT AS RAMX
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.TOC " Machine definition : SCK, SGN, SHF, SI, SMX"

SCK/=<233:23>, ,DEFAULT=0
NOP=0
LOAD=1

SGN/=<503:48>, .DEFAULT=0

NOP=O

LOAD,S8=1
SS.FRUM.SD=2
NOT.SD=3
SD.FROM.55=4
55.X0R.ALU=S
ADD,SUB=6
CLR.SD+55=7

SHF/=<87:85>, ,DEFAULT=0
ALU=0
LEFT=1
RIGHT=2
ALU.DT=3
RIGHT2=4
LEFT3=5

S1/%¥<57355>, .DEFAULT=3

DIVD=0
ASHR=1
ASHL=2
ZERO=3
H SPARE=4
DIV=S
MUL4=6
MUL~=7

SMX/=<17:16>
EALU=0
FE=1
ALU=2
ALU,EXP=3

3SC REGISTER CONTROL
3DEFAULT, HOLD
JLUAD SMX<09:00>

$SIGN CONTROLS
JDEFAULT
3SS.ALU<15>

3SD.ALU<15>, SS.SS.XOR,ALU<CI5>
$SD_ALU<15>, S55.8S.XUR,ALU<15>,X0OR.IR<1>
JCLEAR BOTH

;ALU SHIFTER CONTROLS

;DEFAULT, SHF.ALU

$SHFLALU(L1), INSERT SI CNTL
$SHF.ALU(R1), INSERT SI CNTL

3 SHF.ALU(DT: LO,L1,L2,L3), INSERT O
3}SHF_ALU(R2), INSERT SI CNTL

3SHF.ALU(LY)

;SHIFT INPUT CONTROLS

H SHF D Q

: o= - -

H PSL<KN> Q31 ALU C31
3 ALU 31 QO Q31

B 0 o D31

’ 0 (4] 0

H G31 031 ALU €31
: 0 ALV 0,1 0

B 1 ALU 0,1 1

JMIXER TO SC
JEALU <9:0>
;FE<9:0>
1ALU<09:00>
$PALU<14:07>
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.TOC " Machine definition : SPO, SPO.AC, SPO.ACN, SPO.ACNi1, SPO.R®

SP0/=<41135>, .DEFAULT=0
NOP=0
LOAD.LC.S5C=6
WRITE,RC.SC=7

SPO,AC/E<41138>
LOAD.LAB=1
LOAD.LA=2
WRITE.RAB=3

SPO,ACN/=<37:35>

SP1.5P1=0
SP2.5P2=1
SP2,.5P1=2
PRN=3
PRN+1=4
§C=5
SP1+126

SPD,ACN11/=<37:35>

SRC.SRC=0
DST.DST=1
DST.SRC=22

H SRC,SRC=3
SRC.OR.1%4
SC=5

SPO.R/=<41:39>
LOAD,.LC=2
WRITE,RC=3
LOAD.LAB=4
WRITE,RAB=S
LOAD,LAB1 .WRITE.RC=6
LOAD.LC.WRITE.RAB1=7

$SCRATCH PAD UPCODE, 7 BITS
3DEFAULT

JLOAD LC, ADR=SC{03:00)
JWRITE RC, ADR=SC(03:00)

$4 FUNCTION BITS OF SPO FIELD
3LOAD LA, LB FROM R(ACN)
3LOAD LA.RN, HOLD LB

3WRITE RA, RB (ACN)

JAC NUMBER IN SPO FIELD
RA

$VAX MODE RR

30 SP1 R SP1 R

2% SP2 R SP2 R

12 SP2 R SP1 R

33 PRN PRN

14 PRN+1 PRN+1

121 §C<03:00> SC<03300>
36 SP1 F+1 SP1 R+y

$AC NUMBER IN SPO FIELD == 11 MODE

’=11 MODE RA RB

H 0 SRC R SRC R

? 1 DST R DST R

? 2 DST R SRC R

i 3 SRC R SRC R

H 4 SRC R .OR. 1 SRC R ,OR, 1
H 5 5€<03:00> §C<03:00>

$SCRATCH PAD FUNCS WITH LOW 4 BITS OF SP AS ADR
JLOAD LC, ADRES5PO.RN

JWRITE RC

JLOAD LA, LB

JWRITE RA, RB

JLOAD LA, LB[R1), AND WRITE RCIRN]

JLOAD LC(RNl, AND WRITE RA, RB([R1)
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" Machine definition ¢ SPO,RAB, SPO.RC, SUB, VAK"

SPO.RAB/=<38:35>

RO=0
R1=1
R2E2
R3=3
R4=4
R5=5
R6=6
R7=7
AP=0C
FP=0D
SP=0E
R15=0F

SPO,RC/=<38835>

TO=0

Ti=1

T252

T3=3

T4=4

T53%

T6=6

T7=7
LC.sv=8
VA,Sv=9
PTE.VAZO0A
PTE.PA=0B
PC.SV=0C
SC.SV=0D
VA.REF=0E
MBIT.VA=0F
PTE.MASK=OF

SUB/=<65:64>, ,DEFAULT=0

NOP=0O
CALL=1

RET=2

SPEC=3

VAK/=<25125>, ,DEFAULT=0

NOP=O
LOAD=1

JRA/RB LOCATIONS

JR12 = ARGUMENT LIST POINTER

$R13 = STACK FRAME POINTER

$R14 = STACK POINTER

JR15 = PC, TO SOFTWARE, SCRATCH TO UCODE

JRC LOCATIONS

JMEM MGMT SAVES LC HERE

3SUBROUTINE CONTROL

#DEFAULT

$PUSH UPC OF THIS MICROINSTRUCTION
? ONTO USTACK

$"CR" TOP OF USTACK TO UPC

3 AND POP USTACK

JREPLACE LOW 8 BITS OF NEXT

3 UPC WITH SPECIFIER DECODE FROM

$ INSTRUCTION BUFFER

?DEFAULT
JLOAD VA
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. TOC " Machine definition ¢ Validity checks*

+SET/VO=<,NOT(<NATIVE>]}>

SET/V1=<NATIVE>
.TOC " Macro detinition : Regions"
} 4ececcemtecccirucocncrcnnccncaacnnny
] 01 ok | [}
30 | | |
1) | ] [}
P I 1 ]
L] | to | PCS i
P I I 1
2 1 I |
[ 1 | |
31 4095 | 4k | )
3+ + + - +
+SET/WCSRIL=1000 ; | 4096 | 4k | !
+SET/WCSRIH=113F ;1 | i t | Note : 1140 to 1iFF {s
3 {1 to | DEC’S WCS region 1 the FPLA trap
+SET/WCSR2L=1200 ; | 1 | | address region
SET/wCSR2H=17FF ; | 6143 | 6k | !
H + + -+
+SET/WCSR3L=1800 ; | 6144 | 6k | I
[ | | |
H | | to | User or G&H wCS |
i | | |
+SET/WCSR3H=1BFF : | 7167 | 7x | [}
: o+ + +
B 1C00 ; | 7168 | 7k | [}
3 ) | |
i | to | User wCs |
3\ [} 1 t
$ 1 8191 | BK | [}
H 1FFF 3 + + +
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.T0C "

ALU_=1
ALU-OCA)}
ALU.O+D
ALULU+D+1
ALUZO+K (]
ALULO+K[]+1
ALULO+LB+1
ALULO+LC
ALULO+LC+1
ALU_O+MASK+1
ALU-040
ALULO+Q+1
ALULO=D
ALULO=D~1
ALULO=KI]
ALU_O=K([]=-1
ALU-O-LB
ALULO-LC
ALULO=LC=1
ALULO-Q
ALU.O=-0-1
ALU.O(]ID
ALULO(ILC
ALULD

ALU-D(B)
ALULD+K (]
ALU-.D+K[]+1
ALULD+K([],.RLOG
ALU_D+LB
ALULD+LC
ALULD+LC+1
ALULD+LC+PSL.C
ALU.D+Q
ALU_D+Q+1
ALU.D+Q+PSL.C
ALULD+RLOG
ALULD=K[]
ALUD=K{])~=1
ALU.D=LB
ALU_D-LB.RLOG
ALU_D=LC
ALU_D=-LC~1
ALU.D=Q
ALULD=Q=1
ALU.D.OXTI)
ALULD.OXTL)+K (]
ALULDLOXTLJ+LC
ALULD.OXTL)+0
ALULDL.OXT(]}=K[]

macro definition

: Register transfer macros”

"AMX/RAMX,0XT,DT/LONG,ALU/NOTA"
"AMX/RAMX,0XT,DT/LONG,ALU/A"
"AMX/RAMX,0XT,DT/LONG,RBMX/D,BMX/RBMX,ALU/A+B"
"AMX/RAMX.OXT,DT/LONG,RB¥X/D,BMX/RBMX,ALU/A+B4L"
"KMX/@1,BMX/KMX,APX/RAMX.OXT,DT/LONG,ALU/A+B"
"KMX/@1,BMX/KMX,AMX/RAMX,0XT,DT/LONG,ALU/A+B+1"
"AMX/RAMX.0XT,DT/LONG,RMX/LB,ALU/A+B+1"
"AMX/RAMX,0XT,DT/LONG,BMX/LC,ALU/A+B"
"AMX/RAMX,OXT,DT/LONG,BMX/LC,ALU/A+B+L"
*AMX/HAMX,0XT,DT/LONG,BMX/MASK,ALU/A+B+1"
"AMX/KAMX ,0XT,DT/LONG,RBMX/0,BMX/RBMX ,ALU/A+B"
“AMX/RANX.OXT,DT/LONG,RBMX/Q,BMX/RBMX,ALU/A+B+1"
"AMX/RAMX,0XT,DT/LONG,RBMX/D,BMX/RBMX,ALU/A=B"
"AMX/RAMX,0XT,DT/LONG,RBMX/D,BMX/RBMX,ALU/A=B=1"
"AMX/RAMX,0XT,DT/LONG,KMX/81,BMX/KMX,ALU/A=BR"
"KMX/@1,BMX/KMX,AMX/RAMX ,0XT,DT/LONG,ALU/A=B=~1"
"AMX/RAMX,0XT,DT/LONG,BMX/LB,ALU/A~B"
"AMX/RAMX,0XT,DT/LONG,BMX/LC,ALU/A=B"
"AMX/RAMX.0XT,DT/LONG,BMX/LC,ALU/A=B=1"
"AMX/RAMX.O0XT,DT/LONG,RBMX/Q,BrX/RBMX,ALU/A=B"
"AMX/KAMX . OXT,DT/LONG,RBMX/Q,RMX/RBMX,ALU/A"B=1"
"ALU/@1,AMX/RAMX ,0XT,LONG,BMX/REMX,RBMX/D"
"ALU/@1,AMX/RAMX,OXT,LONG,BMX/LC"
"RAMX/D,AMX/RAMX,ALU/A"

"RBMX/D,BMX/RBMX,ALU/B"
"RAMX/D,AMX/RAMX,KMX/@1 ,BMX/KMX ,ALU/A+B"
“RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A+B+1"
"AMX/RAMX,RAMX/D,KMX/@1,BMX/KMX,ALU/A+B.RLOG"
"RAMX/D,AMX/RAMX ,BMX/LB,ALU/A+B"
“RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B"
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/A+R+1"
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B+PSL.C"
"RAMX/D,AMX/RAMX,RBMX/0Q,BMX/RBMX,ALU/A+B"
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/REMX,ALU/A4B+1"
"ALU/A+B+PSL,.C,AMX/RAMX,RMX/RBMX,RBMX/0,RAMX/D"
"ALU/A+B,AMX/RAMX,RAMX/D,BMX/0,»SC/KEAD.RLOG"
"RAMX/D,AMX/RAMX,KMX/@1,HMX/KMX ,ALU/A~B"
"RAMX/D,AMX/RAMX ,KMX/@1 ,BMX/KMX ,ALU/A=B=1"
"RAMX/D,AMX/RAMX,BMX/LB,ALU/A=B"
"RAMX/D,AMX/RAMX,BMX/LB,ALU/A=B . RLOG"
"RAMX/D,AMX/KAMX ,BMX/LC,ALU/A=B"
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A=B=~1"
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A=B"
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A=B=~1"
"RAMX/D,AMX/RAMX.0XT,DT/81,ALU/A"

“RAMX/D,AMX/KRAMX,OXT,DT/®1,KMX/02,BMX/KMX ,ALU/A+B"

"ALU/A+B,AMX/RAMX,0XT,DT/@1,RAMX/D,BMX/LC"

"ALU/A+B,AMX/RAMX,0XT,DT/@y,RAMX/D,BMX/RBMX,RBMX/Q"
"RAMX/D,AMX/RAMX.OXT,DT/01,KMX/82,BMX/KMX,ALU/A=B"
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ALULD.OXTI]=-Q
ALULD.OXT(].AND K[}
ALU_D.OXT() JANDNOT.K(]
ALULD,OXT().OR,Q
ALU_D.AND.K[]
ALULD.AND.MASK
ALULD.ANDNOT . K(]
ALULD,ANDNOT,MASK
ALU.D.,ANDNOT.Q
ALU_D.OR.KI[)
ALU.D.OR.LC
ALU.D.OR.Q
ALULD.OR.RCI[]
ALU.D.ORNOT,MASK
ALU.D.SXT()
ALULD.SXT(1+K[}
ALULD.SXT[)+G
ALU.D.SXT[],ANDNOT,.K[]
ALULD.SXTI[).AND.KI[]
ALULD.XOR.K{]
ALULD.XOR.LC
ALULD.XOR.Q
ALULD,XOR.RCI]
ALULD.XOR.RI(]
ALU.DIIK{)
ALU.DIILB
ALULDIILC

ALU.D[]Q

ALU.K(}

ALULLA

ALU_LA+K(]
ALU_LA+K([1+1
ALULLA+K(].RLOG
ALU_LA+LB
ALULLA+LC
ALULLA4LC+1
ALULLA+LC+PSL.C
ALULLA+Q

ALULLA=D
ALU_LA=D=1
ALU-LA=K[]
ALU_LA=K([]=-1
ALULLA=K (] .RLOG
ALULLA=LC

ALU.LA=C
ALU_LA=~Q=1
ALULLAAND.K(]
ALULLA.AND.LC
ALU_LA.ANDNOT.K(]
ALU_LA.ANDNOT.MASK

"RAMX/D,AMX/RAMX,0XT,DT/@1,RBMX/Q,BMX/RBMX,ALU/A=B"
"RAMX/D,AMX/RAMX,OXT,DT/@1,KMX/@2,BMX/KMX,ALU/AND"
"ALU/ANDNOT,AMX/RAMX.0XT,DT/@1,RAMX/D,BMX/KMX ,KMX/@2"
"RAMX/D,AMX/RAMX.0XT,DT/@1,BMX/RBMX ,ALU/OR"
"RAMX/D,AMX/RAMX ,KMX/@1 ,BMX/KMX,ALU/AND"
"RAMX/D,AMX/RAMX ,BMX/MASK ,ALU/AND"

“KAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/ANDNOT"
"KAMX/D,AMX/RAMX ,BMX/MASK,ALU/ANDNOT"
"RAMX/D,AMX/RAMX ,KBMX/Q,BMX/RBMX ,ALU/ANDNOT"
"RAMX/D,AMX/KAMX,KMX/@1,BMX/KMX,ALU/OR"
"RAMX/D,AMX/RAMX,BMX/LC,ALU/UR"
"RAMX/D,AMX/RAMX,RBMX/0,BMX/RBMX ,ALU/OR"
"KAMX/D,AMX/RAMX,SPO.R/LOAD,LC,SPO,RC/R1,BMX/LC,ALU/OR"
"RAMX/D,AMX/RAMX,BMX/MASK,ALU/ORNOT"

"RAMX/D,AMX/RAMX ,SXT,DT/@1,ALU/A"

"RAMX/D,AMX/RAMX .SXT,DT/@1,KMX/82,BMX/KMX,ALU/A+B"
"RAMX/D,AMX/RAMX.SXT,DT/@1,BMX/RBMX ,ALU/A+B"
"RAMX/D,AMX/RAMX ,SXT,DT/®1,ALU/ANDNOT,BMX/KNX ,KMX/@2"
"RAMX/D,AMX/RAMX ,SXT,DT/81,KMX/82,BMX/KMX,ALU/AND"
"RAMX/D,AMX/RAMX ,KMX/R@3,BMX/KMX,ALU/XOR"
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/XCR"
"RAMX/D,AMX/RAMX,RBMX/0Q,BMX/RBMX,ALU/XOR"
"KRAMX/D,AMX/RAMX,SPO,R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/XOR"
"RAMX/D,AMX/RAMX,SPO.R/LOAD,LAB,SPO,RAB/@1,BMX/LB,ALU/XOR"
"RAMX/D,AMX/RAMX ,KMX/82,BMX/KMX,ALL/@1"
"ALU/@1,AMX/RAF¥X,RAMX/D,BMX/LB"

"RAMX/D,AMX/RAMX ,BMX/LC,ALU/@1"
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/RL"
"KMX/@1,BMX/KMX,ALU/B"

"AMX/LA,ALU/A"

“AMX/LA,KMX/@1,BMX/KMX,ALU/A+B"
"ALU/A+4B+1,AMX/LA,BMX/KMX ,KMX/@1"
"AMX/LA,KMX/@1,BMX/KMX,ALU/A+B ,RLOG"
"AMX/LA,BMX/LB,ALU/A+B"

"ALU/A+B,AMX/LA,BMX/LC"

“ALU/A+B+1,AMX/LA,BMX/LC"
"ALU/A+B4+PSL.C,AMX/LA,BMX/LC"
“"ALU/R4B,AMX/LA,BMX/RBMX ,RBMX/Q"
"AMX/LA,RBMX/D,BMX/RBMX ,ALU/A=B"
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A=B~1"
"AMX/LA,KMX/@1,BMX/KMX,ALU/A=B"
"AMX/LA,KMX/81,BMX/KMX,ALU/A=B=1"
"AMX/LA,KMX/@1,BMX/KMX,ALU/A=B,RLOG"
"ALU/A=B,AMX/LA,BMX/LC"
“ALU/A=B,AMX/LA,BMX/RBMX,RBMX/Q"
“ALU/A=B=1,AMX/LA,BMX/RBMX,RBMX/Q"
"AMX/LA,KMX/81,BMX/KMX,ALU/AND"
“ALU/AND,AMX/LA,BMX/LC"
"AMX/LA,KMX/81,BMX/KMX,ALU/ANDNOT*
"AMX/LA,BMX/MASK,ALU/ANDNOT"
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ALU_LA.OR.KI[]
ALU.LA.XOR,LC
ALU.LALID
ALULLA[ILB
ALU.LAL)Q

ALU.LB

ALU.LC
ALU.NOT.D
ALU.NOT.K{]
ALU_NOT.RCI[]
ALULPACK,.FP
ALU.PC

ALU.G

ALU.O(B)
ALULQ+K{)
ALULG+K[1+1
ALU.G+LB
ALULG+LB+1
ALULQ+LC
ALULQ+LC+1Y
ALU_Q+LC+PSL.C
ALU_G+MASK
ALUZQ=D
ALU.G=D~-1
ALULO=K[]
ALU.O-LB
ALU.G-LC
ALU_G=MASK=1
ALULQ.OXT(]
ALULQ.OXT(]+D
ALULG.OXT[])+D+1
ALULQ.OXT[)+K (]
ALU.Q.OXTI[]=D
ALU_Q.OXTL)=-K{]
ALULQ.OXTL).ANDNOT K (]
ALU-Q.OXT[].OR.KL)
ALU.Q.0XT(}.OR.D
ALU.Q.AND.D
ALULQ.AND.K(]
ALU~.G.ANDNOT.K(]
ALU.QG.ANDNOT,MASK
ALU.Q.ANDNOT,R{]
ALU.Q.OR.K[]
ALU-Q.OR.LC
ALU.QG.ORNOT,.K{]
ALU-Q.S5XT(]
ALUSG.SXT(1+K(}
ALU-G.SXT()+LB
ALU_Q.SXT()+LB+1
ALULG.SXT[)+PC

"ALU/OR,AMX/LA,BMX/KMX,KMX/81"
"AMX/LA,BMX/LC,ALU/XOR"
"AMX/LA,RBMX/D,BMX/RBMX,ALU/&L"
"AMX/LA,BMX/LB,ALU/R1"
"AMX/LA,RBMX/Q,BMX/RBMX,ALU/81"

"BMX/LB,ALU/B"

"BMX/LC,ALU/B"

“ALU/NOTA,AMX/RAMX,RAMX/D"

"BMX/KMX ,KMX/@1,ALU/ORNOT ,AMX/RAMX,0XT,DT/LONG"

"SPO,R/LOAD.LC,SPO.RC/@1,BMX/LC,AMX/RAMX OXT,DT/LONG,ALU/ORNOT"

"BMX/PACKED.FL,ALU/B"

*BMX/PC,ALU/B"

"RAMX/Q,AMX/RAMX ,ALU/A"

"RBMX/Q,BMX/RBMX ,ALU/B"

"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A+B"
"ALU/A+B+1,AMX/RAMX ,RAMX/Q,BMX/KMX ,KNX/@1"
“RAMX/Q,AMX/RAMX,BMX/LB,ALU/A+B"
"RAMX/Q,AMX/RAMX,BMX/LB,ALU/A+B+1"
"RAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B"
"ALU/A4B+1,AMX/RAMX,RAMX/0Q,BMX/LC"
“ALU/A4B4PSL.C,AMX/RAMX,RAMX/Q,BMX/LC"
"ALU/A+B,AMX/RANX,RAMX/Q,BMX/MASK"
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A=B"
"ALU/A=B=1,AMX/RAMX,RAMX/Q,BMX/RBMX, RBMX/D"
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A=B"
"RAMX/Q,AMX/RAMX ,BMX/LB,ALU/A=B"

"RAMX/Q,AMX/RAMX ,BMX/LC,ALU/A=B"
"ALU/A=B=1,AMX/RAMX,RAMX/Q,BMX/MASK"
"RAMX/Q,AMX/RAMX,0XT,DT/A@1,ALU/A"
"ALU/A+B,AMX/RAMX,OXT,DT/@1,BMX/RBMX,RBMX/D,RAMX/Q"
"ALU/A+B+1,AMX/RAMX,0OXT,DT/@1,BMX/RBMX,RAMX/Q,RBMX/D*
"ALU/A+B,AMX/RAMX,0XT,DT/€1,RAMX/Q,BMX/KMX,KMX/02"
"ALU/A=B,RAMX/Q,AMX/RAMX.0XT,DT/@1,BMX/RBMX"
"ALU/A=B,AMX/RAMX,OXT,DT/@1,RAMX/Q,BMX/KMX,KNX/B82"
"ALU/ANDNOT,AMX/RAMX ,0XT,DT/R1,RAMX/Q,BMX/KMX, KMX/@2"
"ALU/OR,AMX/RAMX,0XT,DT/@1,RAMX/G,BMX/KMX ,KNX/@2%
"ALU/CR,AMX/RAMX,0XT,DT/8%,RAMX/Q,BMX/RBMX,RBMX/D"
“AMX/RAMX,RAMX/Q,BMX/RBMX,RBMX/D,ALU/AND"
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX ,ALU/AND"
*"RAMX/Q,AMX/RAMX,KMX/@1,BNX/KMX,ALU/ANDNOT"
“RAMX/Q,AMX/RAMX,BMX/MASK ,ALU/ANDNOT"

"ALU/ANDNOT,AMX/RAMX,RAMX/Q,BMX/LB,SPO.R/LOAD,LAB,SPO,RAB/81"

“RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR"
"RAMX/Q,AMX/RAMX,BMX/LC,ALU/OR"

*ALU/ORNOT ,AMX/RAMX ,RAMX/Q,BMX/KMX ,KMX/R1"
"ALU/A,AMX/RAMX,SXT,DT/81,RAMX/Q"
"RAMX/Q,AMX/RAMX,SXT,DT/81,KMX/@2,BMX/KMX,ALU/A+B"
"RAMX/G,AMX/RAMX ,8XT,DT/@1,BMX/LB,ALU/A+B"
"RAMX/Q,AMX/RAMX,SXT,DT/@1,BMX/LB,ALU/A+B+1"
"RAMX/Q,AMX/RAMX,SXT,DT/@81,BMX/PC,ALU/A+B"
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ALU_G.SXT().ANDNOT.K(]
ALU.G,XOR.D
ALULQ.XOR.K[]
ALU_0.XOR,LC
ALU_Q,XOR,RC(]
ALU_Q()D

ALU_R(DST)
ALULR(SC).ANDNOT.K(]
ALU_R(SP1)+K[).RLOG
ALU_RC(SC)

ALULRCI)

ALULRLOG

ALULRI]

ALULR()=KI[]
ALULR{].AND.KI[)
ALU_RL].AND.LC
ALULR(].ANDNOT.K{]
ALULR[]) .ANDNOT.MASK
ALU_R[].OR.K[)
ALU_R[).ORNOT.K[]
ALUZR[}.XOR.K(}

CACHE,P.D{)
CACHEL).D
CACHE_D(QUAD)
CACHE_D.INST,.DEP
CACHE.DI(]
CACHELD(],Lk
CACHE.D[].NOCHK

0&0.D+0Q
D&RC[I_PC
D&VALALU
D&VALD+LC
D&VALD+G
DE&VALD=KI[]
D&VA_LA
D&VA.LB
D&VALQ
D&VA_Q+LB,PC

D()1.CACHE
O(}CACHE.IBCHK
D{)_CACHE.LK
D{).CACHE .NOCHK
D()_CACHE,.P
DI).CACHE,WwCHK

'ALU/ANDNOT,AMX/RAMX.SXT,RAHXIO,BHX/KHX,KNX/GZ,DT/OI“
“RANX/O.IMX/RAHX,BMX/RBHX.RB”X/D,ILU/XDR'
'FAMX/Q,AHX/RAMX,KMX/OI,BNX/KHX,ALU/XOR'
"RAMX/Q,AMX/KAMX,BMX/LC,ALU/XOR"
'RANX/Q,AMX/RAMX,SPD.R/LDAD.LC,SPO.RC/GI,BHX/LC,ILU/XUR'
"RAMX/G,AMX/RAMX,RBHX/D,BHX/RBMX,ALU/O!'
'SPO.AC/LDAD.LAB,SPO.ACNIl/DST.DST,ANX/LA,ALU/A'
"SPO.AC/LOAD.LAB,SPO.ACN/SC,AHX/LA,KVX/OX,BMX/KNX,ALU/AHDNDT'
"SPO.AC/LOAD.LAB,SPO.ACN/SP[.SP],AHX/LA,KHX/.I,BHX/KHX,ALU/AOB.RbOG'
"SPO/LOAD.LC,SC,BMX/LC,ALU/B"
'SPO.R/LOAD.LC,SPO.RC/OI,BHX/LC,ALU/B'
"8MX/0,ALU/B,MSC/READ.RLOG"
“SPU.R/LUAD.LAB,SPO.RAB/@I,AHX/LA,ALU/A'
'SPO.R/LOAD.LAB,SPD.RAB/@I:ANX/LA,KHX/OZ,BNX/KNX,ALU/A-B'
'SPO.R/LDAD.LAB,SPD.RIB/'I,ANX/LA,KHX/G!,BNX/KHX,ALU/AND'
'SPO.R/LOAD.LAB,SPO.RAB/B!.ANX/LA,BHX/LC,ALU/AND"
“SPD.R/LOAD.LAB,SPO.FAB/OI,ANX/LA.KHX/OZ,BHX/KHX;ALU/ANDNOT'
'SPO.R/LOAD.LAB,SPO.RAB/GI,lHX/LA,QHX/MASK,ALU/ANDNOT'
'SPD.R/LDAD.LIB.SPO.RRB/G!,AMX/LA,KNX/OZ,BHX/KNX,ALU/OR'
'ALU/URNUT,AMX/LA,BkX/KHX,SPU.F/LOAD.LAB.SPO.RAB/Gl,KIX/.I'
"SPO.R/LOAD.LAB,SPO.RAB/!I,lnX/LA,KMX/OZ,BNX/KNX,ALU/XOR'

“VAK/NOP,MCT/WRITE.P,DT/@1,DK/NOP"
"VAK/NOP,HCT/VRITE.V.VCHK,NSC/O!,DK/NOP'
"MCT/EXTWRITE.P,LONG,VAK/NOP,DK/NOP"
'VAK/NDP,HCT/HRITE.V.ﬂCHK,DT/INST.DEP,DKlNOP'
'VAK/NDP,HCT/HRIT!.V.HCHK,Dl/@l,DK/NOP’
'VAK/NDP,"CT/LOCKVRITE.V.XCHK,DT/Ol,DKINOP'
"VAK/NOP,MCT/WRITE,V,NOCHK,DT/81,DK/NOP"

”RAHX/D,AMX/RIHX,RBMX/Q,B”X/RBMX,ALU/A?B,SHF/ALU,DK/SHF,QK/sNF'
'BMX/PC,ALU/B,SHF/ALU,DK/SHF,SPO.R/VRITE.RC,SPD.RC/GI'
"VAK/LOAD,SHF/ALU,DK/SHF*"
'RA”X/D,AMX/RANX,BHX/LC,ALU/AOB,VAK/LOAD,SHF/ALU,DKISHP'
"D.D+Q,VAK/LOAD"
'RA”X/D,AMX/RAKX,KHX/@X,BMX/KHX,ALU/A-B,VAK/LU!D,SHF/ALU,DK/SNF'
'!MX/LA,ALU/A,VAK/LORD,SHF/ALU,DK/SHF'
"BMX/LB,ALU/B,VAK/LOAD,SHKF/ALU,DK/SHF"
”RAMX/Q,AHX/RAMX,!LU/A,VAK/LOAD,DK/O‘
'RAMX/O,AMX/FAMX,BHX/PC.OR.LB,ALU/IOB,VAK/LOAD;SHF/ALU,DKISHF'

'VAK/NOP,MCT/READ.V.RCHK,DT/O],DK/NDP'
“VAK/NOP,MCT/READ.V.IBCHK,DT/OI,DKINDP”
'VAK/NOP,HCT/LDCKREAD.V.HCHK,DT/ﬂl,DK/NGP'
'VAK/NOP,MCT/READ.V.NOCHK,DT/ﬁi,DK/NOP'
"VAK/NOP,MCT/READ.P,DT/@1,DK/NOP"

"VAK/NOP ,MCT/READ,V,WCHK,DT/81,DK/NOP"
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VS

0.0

DLO+K[)+1
DLO+LC+1

D.0=D

D.0=K(]

D.0-0Q

D.0=0=1
D-ACCEL&SYNC
D.ALU
D.ALU(FRAC)
D-ALU.LEFT
D-ALU.LEFT2
D-ALU.LEFT3
D-ALU.RIGHT
D-ALU.KIGHT2
D_BLANK
D.CACHF . INST.DEP
D-CACHE.LK(]
D.CACHE . WCHK (]
D-CACHE L]
D.D{(FKAC)
0_D+K(]
DD+K(]+1
0.D+LB

D_D+LC
D_D+LC+PSL.C
D.D+Q

D.D+0+1

D.D=K L]

D.D=LC

p-D=G

0.D=Q=1
~D.OXT(]

=D OXTOY4K(]
<D,OXT(1+0
«D.OXTL)+0+1
-D.OXTL] ANDNOT.K{]
-D.0XT[).0R.Q
D-D.OXTL).XDR.Q
D-D.OXT[].XCR,RC(]
D.D.AND.KI]
D.D.AND.K[] L LEFT2
D.D.AND.K[] . RIGHT
D-D.AND.LC
0_D.AND.MASK
V.D.AND.O
D.D.AND,RCI{]
D_D.ANDNOT.K[]
D.D.ANDNOT.LC
0-D.ANDNOT.PSWZ
D-D.ANDNOT.Q

D.
o]
D
D,
D
[}

"DK/CLR"
"AMX/RANX.OXT,DT/LUNG,KMX/GL,BNX/KNX,ALU/AOBO],SHF/ALU,DKISHF'
'AHX/RAMX.OXT,DT/LONG,BNX/LC,ALU/A&B#!,SHF/ALU,DK/SHF'
'ANX/RAMX.OXT,DT/LUNC,RBMX/D,BMX/RGHX,ALU/I-B.SHF/ALU,DK/SHF’
'AMX/&AFX.OXT,DT/LONG,KMX/DX,BMX/KMX,ALU/A-B,SHP/ALU,DK/SHF'
"AMX/RANX.OXT,DT/LUNG,RFVX/Q,BMX/RBIX,ALU/A‘B,SNF/ALU,DK/SHF'
"ALU.O0=Q-1,D.ALU"

"DK/ACCEL,ACF/SYNC"

"SHF/ALU,DK/SHF"

"SHF/ALU,DK/SHF FL"

"SHF/LEFT,DK/SHF"

“SHF/ALU.DT,DT/LONG,DK/SHF"

“SHF/LEFT3,DK/SHF"

"SHF/RIGHT,DK/SHF"

*SHF/RIGHT2,DK/SHEF"

"D.K(.201"

'VAK/NOP,MCT/READ.V.IBCHK,DT/INST.DhP,DK/NOP'
'VAK/NDP,MCT/LDCKREAD.V.kCHK.NSC/@I,DK/NOP'
'VAK/NOP,MCT/READ.V.HCHK,HSC/G!,DK/NOP'
"VAK/NOP,MCT/READ.V.RCHK,MS5C/@1,DK/NOP"
”RAHX/D,AMXIFAMX,ALU/A,SHF/ALU,DK/SHF.FL'
”RAMX/D,AMX/RAHX,KHX/OI,BFX/KHX.ALU/A*B,SNF/ALU,DK/SHF'
'RAHX/D,AMX/RAHX,KHX/OI,BMX/KFX,ALU/A#BVI,SHF/ALU,DK/SHF'
'RAHX/D,AMX/P!MX,BHX/LB,ALU/IOE,SKF/ALU,DK/SHF“
'RAHX/D,AMX/RAMX,BMX/LC,ALU/A'B,SHF/ALU,DK/SHF'
'RAHX/D,AHX/RAMX,BMX/LC,ALU/AOBOPSL.C,SHF/ALU,DK/SHF'
'RAMX/D,AMX/RAMX,RBMX/O,BMX/RE"X,ALU/AOB,SHF/ALU,DK/SHF'
'RANX/D,AMX/RAMX,RBHX/O,BMX/RBMX,ALU/AQB'],SHF/ILU,DK/SHF"
'RAMX/D,ANX/RAMX,KMX/Q!,QMX/th,ALU/A-B,SHF/ALU,DKISHF'
'RAHX/D,AMX/RAMX,BHX/LC,ALUIA-B,SHF/ALU,DK/SHF'
"RAMX/D,AMX/R!MX,RBMX/O,BMX/kB#X,ALU/A-B,SHF/ALU,DK/SHF'
'RANX/D,IMX/RAHX,RBMX/O,BMX/RBFX,ALU/A-B'I,SHF/ALU,DK/SHP'
"kAHX/D,AMX/RAMX.OXT,DT/DI,ALD/A,SHF/ALU,DK/SHF'
'RAHX/D,AMX/FAMX.OXT,DT/FI,KHX/Bz,BHX/KHX,ALU/AOB,SHF/ALU,DK/SHF'
'ALU/A?B,AMX/RAHX.OXT,DT/P],BNX/RB“X,RBNX/Q,D-ALU“
”RAMX/D,AMX/PIMX.OXT,DT/RI,BHX/PB"X,ALU/A0841,D-ALU‘
'RAHX/D,AMX/RAMX.OXT,DT/PI,KMX/GZ,BHX/KNX,ALU/ANDNOT,SHF/ALU,DKISHF'
"RAHX/D,AMX/RAMX.OXT.DT/Gl,RB"X/Q,BNX/RBHX,lLU/UR,SHF/lbU,DKISHF'
'DK/SHF.ALU/XOF,SNF/ALU,A“X/RAHX.OXT,RAHX/D,DT/QI,RBHX/O,BNX/RBNX'
'RAMX/D,AHX/RAHX.OXT,DT/OI,SPO.R/LOAD.LC,SPD.RC/OZ,B!XILC,ALU/XUR;SHF/ALU,DK/SHF'
'RAHX/D,AHX/RAMX,KHX/Ol,BMX/KHX,ALU/AND,SHF/ALU,DK/SHF"
"RAHX/D,AHX/HAMX,KMX/@X,BMX/KMX,ALU/AND,SHF/ALU.UT,DT/LONG,DK/SHF'
'kANX/D,AHX/RAuX,KHX/@l,BMX/KHX,ALU/AND,SNF/RIGNT,DK/SHF'
"RAMX/D,AHX/RAHX,BHX/LC,ALU/AND,SHF/ALU,DKISHF'
'HAHX/D,AHX/RAKX.BMX/FASK.ALU/AND:SHF/ALU.DKISHF'
"PAHX/D,AHX/RAHX,RBHX/O,BHX/RBHX,ALU/AND,SHF/ALU,DK/SHF'
'RAMX/D,th/PAMX,SPO.R/LOAD.LC,SPD.RC/@I.BNX/LC,ALU/AND,SHF/ALU,DK/SHF'
”RAMX/D,AMX/RAHX,KMX/G[,BHX/KHX,ALU/ANDNOT,SHF/ALU,DK/SHF'
"RAMX/D,AMX/FANX,BNX/LC,ALU/ANDNOT,SHF/ALU,DK/SHF'
'DK/SHF,ALU/ANDNOT,AHX/RAHX,FAMX/D,BHX/KHX,KHX/.4,SHF/ALU'
'RAHX/D,AHX/RAHX,RBHX/O,BFX/RBMX,ALU/ANDNDT,SHF/ALU.DK/SHF'
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D.D.ANDNOT.RCI]
D-D.LEFT
D.D.LEFT2
D.D.OR.ASCII
D-D.OR.K{]
D-D.OR.PSWC
D_D.OR.PSWV
D.D.OR.G
D.D.OR.RCI)
D.D.OR.RI]
D.D.ORNOT.MASK
D.D.RIGHT
D-D.RIGHT(B)
D.D.RIGHT2
D.D.SWAP
D.D.SXTI]
D.D.SXTL[]}.RIGHT
D.D.XOR.K(]
D-D.XOR.LC
D.D.XOR.0
D-DAL,NORM
D.DAL.SC
D-DIKD)
D.D{IMASK
p.D(]Q
D_INT.SUM
b.k(]
D_K([].RIGHT
DuK1}+RIGHT2
DLA
D.LA(FRAC)
D-LA+D+PSL.C
D.LA=D
D.LA=K(]
D.LA.AND.KI[]
DoLA.RIGHT
D-LB

D_LB.PC

D.LC
D_LC(FRAC)
D.NOT,D
D_NOT.KI[]
D.NOT.MASK
D.NOT.Q
D.NOT.R(]
D.PACK,.FP
D.PACK.FP,LEFT
D-PC
D.PC.LEFT
DG

"RAMX/D,AMX/RAMX,S5PO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/ANDNOT,SHF/ALU,DK/SHF"
"DK/LEFT"

"DK/LEFT2"

"D.D.OR.K[,30])"

"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/OR,SHF/ALU,DK/SHF"
"DK/SHF ,ALU/OR,AMX/RAMX,RAMX/D,BMX/KMX,KMX/.1,SHF/ALU"
"DK/SHF ,ALU/OR,AMX/RAMX ,RAMX/D,BMX/KMX ,KMX/.2,SHF/ALU"
"RAMX/D,AMX/RAMX ,RRMX/Q,BMX/RBMX,ALU/OR,SHF/ALU,DK/SHF"
"RAMX/D,AMX/RAMX,SPO,R/LOAD.LC,SPO.RC/R1,BMX/LC,ALU/OR,SHF/ALU,DK/SHF"
"ALU/OR,AMX/RAMX,RAMX/D,BMX/LB,S5P0.R/LOAD.LAB,SPO.RAB/@1,DK/SHF"
“RAMX/D,AMX/RAMX ,BMX/MASK,ALU/ORNOT, SHF/ALU,DK/SHF"
"DK/RIGHT"

*"RBMX/D,BMX/RBMX,ALU/B, SHF/RIGHT,DK/SHF"

"DK/RIGHT2"

"DK/BYTE.SWAP"
"RAMX/D,AMX/RAMX.SXT,DT/®1,ALU/A,SHF/ALU,DK/SHF"
"RAMX/D,AMX/RAMX .SXT,DT/@1,ALU/A,SHF/RIGHT,DK/SHF"
"RAMX/D,AMX/RAMX ,KMX/83,BMX/KMX ,ALU/XOR,SHF/ALU,DK/SHF"
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/XOR,SHF/ALU,DK/SHF"
"RAMX/D,AMX/RAMX ,RBMX/0,BMX/RBMX,ALU/XOR,SHF/ALU,DK/SHF"
"DK/DAL.SV"

"DK/DAL.SC"

"RAMX/D,AMX/RAMX ,KMX/@2,BMX/KMX,ALU/@1,SHF/ALU,DK/SHF"
"RAMX/D,AMX/RAMX ,BMX/MASK,ALU/@1,SHF/ALU,DK/SHF"
"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/@1,SHF/ALU,DK/SHF"
"MCT/READ.INT,SUM,DK/NOP"
"KMX/@1,BMX/KMX,ALU/B,SHF/ALU,DK/SHF"
"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT,DK/SHF"
"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT2,DK/SHF"
"AMX/LA,ALU/A,SBF/ALU,DK/SHF"
"AMX/LA,ALU/A,SHF/ALU,DK/SHF.FL"
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B+PSL.C,SHF/ALU,DK/SHF"
"DK/SHF ,ALU/A=B,AMX/LA,BMX/RBMX,RBMX/D,SHF/ALU"
"AMX/LA,KMX/@1,BMX/KMX,ALU/A=B,SHF/ALU,DK/SHF"
"AMX/LA,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU,DK/SHF"
"AMX/LA,ALU/A,SHF/RIGHT ,DK/SHF"
“BMX/LB,ALU/B,SHF/ALU,DK/SHF"
"BMX/PC.OR.LB,ALU/B,SHF/ALU,DK/SHF"
"BMX/LC,ALU/B,SHF/ALVU,DK/SHF"
"BMX/LC,ALU/B,SHF/ALU,DK/SHF.FL"

"RAMX/D,AMX/RAMX ,ALU/NOTA,SHF/ALU,DK/SHF"
"KMX/@1,BMX/KMX,AMX/RAMX.0XT,DT/LONG,ALU/ORNOT,SHF/ALU,DK/SHF"
"BMX/MASK,AMX/RAMX,0XT,DT/LONG,ALU/ORNOT,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,ALU/NOTA,SHF/ALU,DK/SHF"

"LA_RA[®1) ,AMX/LA,ALU/NOTA,D.ALU"
"BMX/PACKED.FL,ALU/B,SHF/ALU,DK/SHF"
"BMX/PACKED.FL,ALU/B,SHF/LEFT,DK/SHF"
"BMX/PC,ALU/B,SHF/ALU,DK/SHF"
"BMX/PC,ALU/B,SHF/LEFT,DK/SHF"

"DK/Q"
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D-Q(FRAC)

DaQ=K[]=1
D.Q=PCSV
0.0Q,0XT(]
D.O.AND.KI[]
0.0.AND.LC
D.Q.AND.MASK
D.G.AND.RC(]
D.G.ANDNOT.D
D.Q.ANDNOT.K{]
D-Q.ANDNOT,MASK
D.Q,ANDNOT,.PSWC
DaQ.ANDNOT,.PSWN
D.Q.ANDNOT,PSWZ
D.Q.LEFT
D.G,OR.K[]
D.G,0R.PSWC
D.G,0R.RC(]
D—QG.ORNDT.MASK
DaQ.RIGHT
DaQ.RIGHT2
D-Q.SXT()
D.C.XOR.KCI{]
p-@llD

D.GLIKE)
D_GLIMASK
DaR{PRN+1)
D.R(SC)
DaR{SP1+1)
DRC(SC)

D.RC(]

D-RLOG
D.RLOG.RIGHT
D_R[)
D.RIJ(FRAC)
DoR{].AND.K[]
DoR(},0R,K[]
D-R([}.ORNOT.K[]

EALU.D(EXP)
EALU_FE
EALU.K(]
EALU-R[)(EXP)

"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,DK/SHF .FL"

“RAMX/Q,AMX/RAMX ,RBMX/D,BMX/RBMX,ALU/A+B,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A+B,SHF/ALU,DK/SHF*
“RAMX/Q,AMX/RAMX ,BMX/LB,ALU/A+B,SHF/ALU,DK/SHF"

"RAMX/Q,AMX/RAMX ,BMX/PC,ALU/A+B,SHF/ALU,DK/SHF"

"RAMX/Q,AMX/RAMX ,RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/KBMX,ALU/A=B~1,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX ,KMX/R1 ,BMX/KMX ,ALU/A~B,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,KMX/B1,BMX/KMX ,ALU/A=B~1,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,BMX/0,MSC/READ.RLOG,ALU/A=B,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX.OXT,DT/81,ALU/A,SHF/ALU,DK/SHF"

"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX ,ALU/AND,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,BMX/LC,ALU/AND,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/AND,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,SPO,R/LDAD,LC,SPO.RC/®81,BMX/LC,ALU/AND,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/ANDNOT,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX ,ALU/ANDNOT, SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/ANDNOT ,SHF/ALU,DK/SHF"

"DK/SHF ,ALU/ANDNOT ,AMX/RAMX ,RAMX/Q,BMX/KMX ,KMX/ .1,SHF/ALU"

"DK/SHF ,ALU/ANDNOT ,AMX/RAMX ,KAMX/Q,BMX/KMX ,KMX/ 4B ,SHF/ALU"

“DK/SHF ,ALU/ANDNOT ,AMX/RAMX ,RAMX/Q,BMX/KMX ,KMX/.4,5HF/ALU"
"RAMX/Q,AMX/RAMX ,ALU/A,SHF/LEFT,DK/SHF"
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR,SHF/ALU,DK/SHF"

"DK/SHF ,ALU/OR,AMX/RAMX ,RAMX/Q,BMX/KMX,KMX/,1,SHF/ALU"
“RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/OR,SHF/ALU,DK/SHF*"
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/ORNOT,SHF/ALU,DK/SHF"

"RAMX/Q,AMX/RAMX ,ALU/A,SHF/RIGHT,DK/SHF"
"RAMX/Q,AMX/RAMX,ALU/A,SHF/RIGKT2,DK/SHF"

“RAMX/Q,AMX/RAMX ,SXT,DT/@1,ALU/A,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,SPO,R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/XOR,SHF/ALU,DK/SHF"
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/R1,SHF/ALU,DK/SHF"
"ALU/®1,SHF/ALU,DK/SHF,BMX/KMX ,KMX/82,AMX/RAMX,RAMX/Q"
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/81,SHF/ALU,DK/SHF"
"SPO.AC/LOAD,LAB,SPO,ACN/PRN+1,AMX/LA,ALU/A,SHF/ALU,DK/SHF"
"SPO,AC/LOAD.LAB,SPO.ACN/SC,AMX/LA,ALU/A,SHF/ALU,DK/SHF"
"SPO.AC/LOAD.LAB,SPO,ACN/SP1+1,AMX/LA,ALU/A,SHF/ALU,DK/SHF"
"SPO/LOAD.LC.SC,BMX/LC,ALU/B,SHF/ALU,DK/SHF"
"SPO,R/LDAD.LC,SPO,RC/81,BMX/LC,ALU/B,SHF/ALU,DK/SHF"

"BMX/0,MSC/READ ,RLOG,ALU/B,SHF/ALU,DK/SHF"

"BMX/0,MSC/READ ,RLOG,ALU/B,SHF/RIGHT,DK/SHF"
"SPO.R/LOAD.LAB,SPO.RAB/®1,AMX/LA,ALU/A,SHF/ALU,DK/SHF"
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/ALU,DK/SHF ,FL"
“SPO.R/LOAD.LAB,SPO,RAB/@1,AMX/LA,KMX/@2,BMX/KMX,ALU/AND,SHF/ALU,DK/SHF"
*SPO.R/LOAD,.LAB,SPO.RAB/@1,AMX/LA,KMX/@82,BMX/KMX,ALU/OR,SHF/ALU,DK/SHF"
"LAB.R[@1),AMX/LA,BMX/KMX,KMX/@2,ALU/ORNOT,DLALU"

"RAMX/D,AMX/RAMX ,EBMX/AMX .EXP,EALU/B"

"EBMX/FE,EALU/B"

“KMX/®81,EBMX/KMX,EALU/B"
"SPO.R/LOAD.LAB,SPO,RAB/@1,AMX/LA,EBMX/AMX.EXP,EALU/B"
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EALULSC "EALU/A®

EALULSC+FE "EBMX/FE,EALU/A+B"
EALULSC+K (] "KMX/@1,EBMX/KMX,EALU/A+B"
EALU_SC~FE “"EBMX/FE,EALU/A=B"

EALU.SC=KI[]
EALULSC.ANDNOT.K ()

"KMX/81,EBMX/KMX ,EALU/A=B"
"KMX/@1,EBMX/KMX,EALU/ANDNOT"

(LNOJ) SOHOVIN 3A0J0HIIN NILSAS

EALULSTATE "EALU/A,MSC/LOAD.STATE"

FE&SCKI[] "KMX/@1,EBMX/KMX,EALU/B,FEK/LOAD,SMX/EALU,SCK/LOAD"
FE_O(A) "AMX/RAMX,0XT,DT/LONG,EBMX/AMX ,EXP,EALU/B,FEK/LOAD"
FE.D(EXP) “"RAMX/D,AMX/RAMX ,EBMX/AMX .EXP,EALU/B,FEK/LOAD®
FE.EALU "FEK/LOAD"

FE.K[] "KMX/@1,EBMX/KMX,EALU/B,FEK/LOAD"

FELLA(EXP) "AMX/LA,EBMX/AMX EXP,EALU/B,FEK/LOAD"
FE.NABS(SC~FE) "EALU/NABS .A=B,EBMX/FE,FEK/LOAD"

FE_NABS (SC~LA(EXP)) “"AMX/LA,EBMX/AMX EXP,EALU/NABS .A=B,FEK/LOAD"
FE.Q(EXP) "RAMX/Q,AMX/RAMX ,EBMX/AMX ,EXP,EALU/B,FEK/LOAD"
FE_R[](EXP) "SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,EBMX/AMX.EXP,EALU/B,FEK/LOAD"
FE.SC "EALU/A,FEK/LOAD"

FE.5C+1 "EALU/A+1,FEX/LODAD"

FELSC+FE "EBMX/FE,EALU/A+B,FEK/LOAD"

FE.SC+KI[] "KMX/@1,EBMX/KMX,EALU/A+B,FEK/LOAD"

FE_SC+LA(EXP) "AMX/LA,EBMX/AMX EXP,EALU/A+B,FEK/LOAD"

FE.SC-FE "EBMX/FE,EALU/A=B,FEK/LOAD"

FE_SC=K(] "KMX/@y ,EBMX/KMX,EALU/A=B,FEK/LOAD"

FE.SC=LA(EXP) "AMX/LA,EBMX/AMX.EXP,EALU/A=B,FEK/LOAD"
FE.SC=SHF,VAL "EBMX/SHF.VAL,EALU/A=B,FEK/LOAD"

FE.SC.ANDNOT.FE "EBMX/FE,EALU/ANDNOT ,FEK/LOAD"

FE.SC.ANDNOT.K(] "KMX/@1,EBMX/KMX,EALU/ANDNOT,FEK/LOAD"

FE.SC.OR.K[] "EALU/OR,EBMX/KMX,KMX/R1,FEK/LOAD"

FELSHF,VAL "EBMX/SHF VAL ,EALU/B,FEK/LOAD"

FELSTATE "MSC/LOAD.STATE,EALU/A,FEK/LOAD"

ID(SC).D "CID/WRITE.SC"

Io0l.p "CID/WRITE .KMX,ID.ADDR/@L"

ID.DENO,.SYNC "CID/WRITE.KMX,ADS/IBA,KMX/SP1,CON"

ID.D.SYNC "CID/WRITE.KMX,ADS/IBA,KMX/SP1,CON,ACF/SYNC"

K(1 "KMX/01"

LAB.R(DST) "SPO,AC/LOAD,LAB,SPO,ACN11/DST.DST"

LABLR(PRN) "SPO.AC/LOAD.LAB,SPO,ACN/PRN"

LABLR(PRN+1) "SPO.AC/LOAD,LAB,SPO.ACN/PRN+1"

LAB.R(SC) "SPO.AC/LOAD.LAB,SPO,ACN/SC"

LAB_R(SP1) "SPO.AC/LOAD.LAB,SPO.ACN/SP1.SP1"

LABLR(SP1+1) "SPO.AC/LOAD.LAB,SPO.ACN/SP1+1"

UAB.R1&RC (] .0 “ALULO(A)  LAB_RI&RC[@1]_ALU"

LAB_R1&RC(].0+LC+1 "ALU/A+B+1,AMX/RAMX,0XT,DT/LONG,BMX/LC,SPO.R/LOAD.LAB1 ,WRITE.RC,SPO.RC/@1,SHF/ALU"

LABoR1&RC(}).0=D *"SPU.R/LOAD,.LAB} ,WRITE,RC,SPO.RC/@1,ALU/A=B,AMX/RAMX,0OXT,DT/LONG,BMX/RBMX,RBMX/D,SHF/ALU"
LABLR1&RC(].ALU "SPO.R/LOAD.LAB] ,WRITE.RC,5PO.RC/@4,SHF/ALU"
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LAB-R1GRC[J.ALU.RIGHT2
LAB_RI1&RCI[I.D+LC
LABLRI1&RC[J.D,OXTLI+KI[]
LAB_R1&RCL[I_0~KI[]
LAB.RI[]

LA-R(DST)&LBR(SRC)
LA_R(SP2)§LB_R(SP1)

LA_RAL]

LC-RC(SC)

LC_RC(]
LC-RCLI&RI_(LA+LB)  LEFT
LCoRCI}&R1-(LA+LB+PSL.C) ,LEFT
LC.RCIJ&R1.(LA+LB.RLOG).LEFT
LC.RC[J&R1_(LA=LB).LEFT
LC-RC(J&R1_(LA-LB,RLOG).LEFT
LC.RCLI&R1_ALU

LC~RCLJ&R1.D
LC_RCIIER1.LA+K(]
LC_RCI)&RI_LA~K(]
LC-RC[]l&R1.LB

LC-RC[J&R1.0Q

N&Z_ALU
N&Z_ALU.V&C.O
NoAMX . Z.TST
PC&VALALU
PC&VA_D
PCEVA_D+KI[]
PC&VAD=KI[]
PC&VALD=PC
PC&VA_D.OXTI[]
PC&VALD.OXT[)+PC
PC&VA_D.SXT[]+PC
PC&VALKI(]
PC&VALPC

PC&VA_Q
PC&VAQ+PC
PC&VALQ=D
PC&VA_Q=-KI[]
PC&VALQ.SXT()+PC
PC&VA_RCI(]
PC&VALR[).ANDNOT.K(]

PC.PC+1
PC.PC+2
PC_PC+4
PCLPC+N
PC_Q+PC
PC.VA

"SPU.R/LOAD.LAB1,WRITE,RC,SPO.RC/@1,SHF/RIGHT2"
"ALULD+LC,LAB.R1&RC[R1].ALU"
"ALU.D,OXT[@2)+K([@3],LAB.R1&RC[@1].ALU"
"ALU.Q=-X (82} ,LAB.R1&RC[BI]_ALU"
"SPO,R/LOAD.LAB,SPO.RAB/@L"

*SP0O,AC/LOAD ,LAB,SPO.ACN11/DST.SRC"”

"SPO.AC/LOAD.LAB,SPO.ACN/SP2.SP1"

"5P0,AC/LUAD,LA,SPO.RAB/@1"

"SPO/LOAD.LC.SC"

"SPG,KR/LOAD.LC,SPO.RC/@1"
"AMX/LA,BMX/LB,ALU/A+B,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/01"
“AMX/LA,BMX/LB,ALU/A+B+PSL.C,SHF/LEFT,SPO.R/LOAD.LC.#wRITE.RAB1,SPO.RC/01"
"AMX/LA,BMX/LB,ALU/A+B.RLOG,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/01"
“AMX/LA,BMX/LB,ALU/A=B,SHF/LEFT,SPO,R/LOAD.LC.WRITE,RAB],SPO.RC/@1"
"AMX/LA,BMX/LB,ALU/A~=B,RLOG,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/01"
"SPO.R/LOAD.LC,WRITE,RAB1,SPO.RC/81,SHF/ALU"

"ALU.D,LC~RCI81)&R1.ALU"
"SPO,R/LOAD,LC.WRITE.RAB1,SPO,RC/@1,SHF/ALU,ALU/A+B,AMX/LA,BMX/KMX KMX/82"
"ALU.LA=K[@2],LC.RC{R1]I&RILALU"

“ALU-LB,LC.RCL@1}&R1_ALU"

"SPO,R/LOAD.LC.WRITE ,RAB1,SPC.RC/@1,SHF/ALU,ALU/A,AMX/RAMX,RAMX/QG"

"CCK/NZoALU,VCoVC®

"CCK/NZ_ALU.VC.O"

"CCK/NAMX,Z.TST.VC.VC"

"VAK/LOAD,PCK/PC_VA"
"RAMX/D,AMX/RAMX,ALU/A,VAK/LOAD,PCK/PC_VA"

“RAMX/D,AMX/RAMX ,KNX/@1,BMX/KMX,ALU/A+B,VAK/LOAD,PCK/PC_VA"
“RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B,VAK/LOAD,PCK/PC.VA"
"RAMX/D,AMX/RAMX,BMX/PC,ALU/A=B,VAK/LOAD,PCK/PC_VA"
“RAMX/D,AMX/RAMX,0OXT,DT/@1,ALU/A,VAK/LOAD, PCK/PC.VA"
"RAMX/D,AMX/RAMX.OXT,DT/®1,8MX/PC,ALU/A+B,VAK/LOAD,PCK/PCaVA"
"RAMX/D,AMX/RAMX,SXT,DT/@1,BMX/PC,ALU/A+8,VAK/LOAD,PCK/PCLVA"
"KMX/@1,BMX/KMX,ALU/B,VAK/LOAD,PCK/PCVA"
"BMX/PC,ALU/B,¥AK/LOAD,PCK/PC.VA"
"RAMX/Q,AMX/RAMX,ALU/A,VAK/LOAD,PCK/PC_VA"
"RAMX/Q,AMX/RAMX,BMX/PC,ALU/A+B,VAK/LOAD,PCK/PC_VA"
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A~B,VAK/LOAD,PCK/PC.VA"
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B,VAK/LOAD,PCK/PC_VA"
"RAMX/Q,AMX/RAMX.SXT,DT/@1,BMX/PC,ALU/A+B,VAK/LOAD,PCK/PC_VA"
"SPO.R/LOAD.LC,SPO,RC/@1,BMX/LC,ALU/B,VAK/LOAD,PCK/PC_VA"

"SPO.R/LOAD.LAB,SPO.RAB/®1,AMX/LA,KMX/@2,BMX/KMX,ALU/ANDNOT, VAK/LOAD,PCK/PC_VA"

"PCK/PC+1"

"PCK/PC+2"

"PCK/PC+4"

"PCK/PC+N"
"ALU/A+B,VAK/LOAD,PCK/PC_VA,BMX/PC,AMX/RAMX,RAMX/Q"
"PCK/PC_VA"

{LNOJ) SOHIVW 3AOJ0HIIN WIALSAS
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PC.VIBA
PSLKCO_AMXO

Q&VA_ALU
Q&VALD
Q&VALD+LC
Q&VA_LA
Q&VALQ+LB,.PC

QD.(Q+LB)D.RIGHT2
QD-(G+LCID,RIGHT2
0D_(Q-LB)D.RIGHT2
QD.(Q=-LCID.RIGHT2
QD.GD.RIGHT2

0.0

Q.0+LC+1
Q_0+MASK+1
Q.0+PC.RLOG

Q.0-D

0a0~KI[]}

0.0=LC

G.0=Q
Q-ACCEL&SYNC
Q.ALU

QLALU(FRAC)
Q-ALU.LEFT
Q.ALU.LEFT2
QuALU,LEFT3
Q.ALU.RIGHT
Q-ALU.RIGHT2

Q.D

0.D(FRAC)(B)
0.D+K[]

QuD+K[}+1
Q.D+K[).LEFT
QD+LC

Q.D=KI[)

Q.D~LC

0.D=0

Q.D.OXTL]
0.D.OXT(}+K([) ,LEFT
G_D.OXT[].OR,PACK,.FP
Q-D.AND.KI]
G.D.AND K[} .RIGHT
Q.D.AND.K[],RIGHT2
Q.D.AND.RC(]
G.D,ANDNOT.RCI[]
Q.D.LEFT3
Q.D,OR,KI[)

"PCK/PC.IBA"
"CCK/C_AMXO"

"VAK/LOAD,SHF/ALU,QK/SHF"
“RAMX/D,AMX/RAMX,ALU/A,VAK/LOAD, SHF/ALU, QK/SHF"
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B,VAK/LOAD,SHF/ALU,QK/SHF"
"AMX/LA,ALU/A,VAK/LOAD,SHF/ALU,QK/SHF"

"RAMX/Q,AMX/RAMX ,BMX/PC.OR.LE,ALU/A+B,VAK/LOAD,SHF/ALU,QK/SHF"

"ALU-G+LB,Qu.ALU.RIGHT2,D.D,RIGHT2"
"ALU~GQ+LC,0.ALU.RIGHT2,D-D.RIGHT2"
“ALU.Q=LB,Q.ALU,RIGHT2,D.D,RIGHT2"
"ALU.G=LC,0_ALU,RIGHT2,D.D.RIGHT2"
"ALU.Q,Q.ALU,RIGHT2,D.D,RIGHT2"

"OK/CLR"
"ALU/A+B+1,AMX/RAMX,0XT,DT/LONG,SHF/ALU,QK/SHF,BMX/LC"
"AMX/RAMX,0XT,DT/LONG,BMX/MASK,ALU/A+B+1,SHF/ALU,QK/SHF"
"AMX/RAMX.O0XT,DT/LONG,BMX/PC,ALU/A+B,.RLOG,SHF/ALU,QK/SHF*
"AMX/RAMX.0XT,DT/LONG,RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,QK/SHF"
"AMX/RAMX.O0XT,DT/LONG,KMX/R1 ,BMX/KMX, ALU/A -8, SHF/ALU,OK/SHF'
"AMX/RAMX. OXT,DT/LUNG BMX/LC,ALU/A=B,SHF/ALU,QK/SHF"
'AHX/RAHX.0X1,DT/LONG,RBHX/Q,BHX/RBMX,ALU/A-B,SHF/ALU,GKISHF"
"QK/ACCEL,ACF/SYNC"

“SHF/ALU,QK/SHF"

"SHF/ALU,QK/SHF ,FL"

"SHF/LEFT,QK/SHF"

"SHF/ALU.DT,DT/LONG,QK/SHF"

"QK/SHF ,SHF/LEFT3"

"SHF/RIGHT,QK/SHF"

"SHF/RIGHTZ2,QK/SHF"

"QK/p"

"RBMX/D,BMX/RBMX,ALU/B,SHF/ALU,QK/SHF ,FL"
"RAMX/D,AMX/RAMX ,KMX/@1 ,BMX/KMX ,ALU/A+B,SHF/ALU,QK/SHF"
"RAMX/D,AMX/RAMX ,KMX/@1 ,BMX/KMX ,ALU/A+B+1,SHF/ALU,QK/SHF"
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX ,ALU/A+B,SHF/LEFT,UK/SHF"
"HAMX/D,AMX/RAMX,BMX/LC,ALU/A+B,SHF/ALU,QK/SHF"
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/R=B,SHF/ALU,QK/SHF"
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A=R,SHF/ALU,QK/SHF"
"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX ,ALU/A=B, SHF/ALU,QK/SHF"
“RAMX/D,AMX/RAMX.0XT,DT/R@1,ALU/A,SHF/ALU,QK/SHF"

"RAMX/D,AMX/RAMX.0XT,DT/@1,KMX/@2,BMX/KMX ,ALU/A+B,SHF/LEFT,QK/SHF"

"RAMX/D,AMX/RAMX,0XT, DT/S!,B"X/PACKED FL,ALU/OR,QK/SHF"
"RAMX/D, AHX/RAHX,KMX/GI BMX/KMX,ALU/AND,SHF/ALU,QK/SHF"
"RA“X/D,AMX/RAHX,KMX/D!,BMX/KNX,ALU/AND,SHF/RIGHT,QK/SHF'
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/AND,SHF/RIGHT2,QK/SHF "

"RAMX/D,AMX/RAMX,SPO,R/LOAD, LC,SPO.RC/@1,BMX/LC,ALU/AND,SHF/ALU,QK/SHF"
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SP0.RC/@1,BMX/LC, ALU/ANDNOT SHF/ALU,QK/SHF"

"RAMX/D, ANX/RANX,ALU/A SHF/LEFT3 CK/SHF"
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX ,ALU/OR,SHF/ALU,QK/SHF"

{LNOJ) SOHOVIN 3A0J0HIIN WILSAS
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Q_D,0R.RC[]
GD.RIGHT
Q.D.RIGHT2
0-D.SXT{]
Q_D,XOR.Q
Q.DEC.CON
Q.IB.BDEST
Q.IB.DATR
Q-1ID(SC)
Q.ID{)

Q-K([]

QK[)+1
Q-K[},CTX
Q.K[).RIGHT
QLK (). RIGHT2
QaLA

Q.LA+K(]
Q.LA+Q
Q_LA=K(]
Q_LA,AND.K{)
Q-LA,ANDNUT.RCL]
Q.LB

GuLC

QuNOT.Q
Q_NOT.R{]
Q.PACK.FP

G.PC

QG-Q(FRAC)
Q-Q(FRAC) (B)
Qa0+D

Qu0+K ()
QLQ+K[]+1
0.Q+LC

Q.Q+PC

Q-0=0D

QuO=D=-1
0.0=K(]
QuG=K{)=1
0.0-LC
0.0-LC~1
Q_Q=MASK=1
Q-Q,0XTL)=K{]
Q.0,0XT(]LEFT
Q.Q,0XT{]),0OR.D
Q-Q.AND.KI[]
Q-Q.AND,K[) RIGHT2
0-Q.AND.K[{].RIGHT
QaQ.AND.R(]
Q-G.AND.RCI[]
Q.C.ANDNOT.D
Q.Q.ANDNOT.K (]

'RAHX/D,AHX/PIMX,SPO.F/LOAD.LC,SPO.RC/@!,B”X/LCylLU/DF,SHF/ALU,QK/SHF'

"RAMX/D,AMX/RAMX,ALU/A,SHF/RIGHT,QK/SHF"
"FANX/D,AMX/RAHX,ALU/A,SNF/RIGHT2,QK/SHF'
"RAMX/D,AMX/RAMX.SXT,DT/OI,ALU/A,SHF/ALU,OK/SHF'
”QK/SHF,ALU/XOR,AMX/RAHX,RAMX/D,BHX/RBMX,RBMX/Q,SHF/ALU'
"QK/DEC,CON"

»I1BC/BDEST,0K/1D,MCT/ALLOW,IB.RFAD"
“QK/ID,MCT/ALLOW.IB . READ"

“CID/READ.SC,0K/ID"

"CID/READ.KMX,1D.,ADDR/@1,0K/ID"
WKMX/@1,BMX/KMX,ALU/B,SHF/ALU,GK/SHF"
'AMX/RAHX.OXT,DT/LONG,KHX/PI,BHX/KMX,ALU/A#BOl,SNF/ALU,QK/SHF'
"KNX/G[,BHX/KMX,ALU/B,SHF/ILU.DT,DT/INST.DEP,QK/SHF'
“KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT,QK/SHF"
"KMX/DI,BHX/KHX,ALU/B,SHF/PIGHTZ,QK/SHF"
"AMX/LA,ALU/R,SHF/ALU,QK/SHF"
“AMX/LA,KHX/BI,BMX/KMX,ALU/A*B,SHF/&LU,OK/SHF'
"AMX/LR,RBHX/O,BMX/RBHX,ALU/AOB,SHF/ALU,QK/SHF'
'AMX/LA,KHX/BI,BFX/KMX,ALU/A-B,SHF/ALU,QK/SHF'
“AHX/LA,KNX/GI,BHX/KHX,ALU/AND,SHF/ALU,QK/SHF'
'ANX/LA,SPD.R/LOAD.LC,SPO.RC/PI,BHX/LC,ALU/ANDNUT,SHF/ALU,QK/SHF'
“BMX/LB,ALU/B,SHF/ALU,QK/SHF"
"BMX/LC,ALU/B,SHF/ALU,GK/SHF"
'RAMX/Q,AMX/RAMX,ALU/NOTA,SHF/ALU,QK/SHF"
"LA_RA[@1],AMX/LA,ALU/NOTA,QuALU"
"BMX/PACKED.FL,ALU/B,SHF/ALU,OK/SHF"
"BMX/PC,ALU/B,SHF/ALU,GK/SHF"
'RAMX/O,ANX/RAMX,ALU/A,SHF/ALU,OK/SHF.FL'
"HBMX/Q,BHX/RBMX,ALU/B,SHF/ALU,GK/SHF.FL"
"RAMX/Q,AMX/RANX,RBMX/D,BMX/RBHX,ALU/A#B,SHF/ALU,QK/SHF“
"RAHX/O,AHX/RAHX,KNX/GI,BNX/KHX,ALU/AOB.SHF/ALU,QK/SHF‘
'RANX/Q,ANX/RAM!,KHX/BI,BNX/KMX,ALU/AQBOI,SHF/ALU,DK/SHF'
"RAMX/O,AMX/RAKX,BMX/LC,ALU/AOB,SHF/ALU,GK/SHF'
'RAMX/Q,AMX/FAMX,BFX/PC,ALU/A*B,SHF/ALU,QK/SHF“
'RAMX/Q,AHX/RAHX,REMX/D,BMX/FEFX,ALU/A-B.SHF/ALU,QK/SHF'
"RAHX/0,AHX/RAHX,RBMX/D,BMX/RBMX,ALU/A-B-!,SHF/ALU,OK/SHF'
'RANX/O,AMX/RAHX,K"X/Fl,BHX/KMX,ALU/A-B,SHF/ALUrQK/SHF'
'RAHX/Q,AHX/RAMX.KMX/P!,BHX/KHX,ALU/A-B-l,SHF/ALU,GK/SHF"
"RAMX/Q,AHX/PAHX,BMX/LC,ALU/A'B,SHF/ALU,OK/SHF'
”RANX/O,AMX/RI!X,BMX/LC,ALU/A-B-I,SHF/ALU,QK/SHF”
'RAHX/G,AHX/R!HX,BNX/MASK,ALU/A-B-I,SHF/ALU,QK/SHF'
'RAMX/Q,AHX/RAHX.OXT,DT/DI,KHX/ﬁZ,BHX/KHX,ALU/A~B,SHF/ALU,0K/SHF'
'RAMXIQ,AHX/FAMX.OXT,DT/BI,ALU/A,SHF/LEFT,QKISHF'
'FAHX/O,AMX/RANX.OXT,DT/G],RB"X/D,BHX/RBHX,ALU/OK,SHF/ALU,OKISHF'
"RnMX/O.AMX/RAhX,KMX/Sl,B"X/KFX,ALU/AND,SHF/ALU,QK/SHF'
“RANX/Q,AHX/RAHX,KHX/GI,B"X/KHX,ALU/AND,SHF/RICHIZ,OK/SHF'
'FAHX/Q,ANX/RAMX,KMX/?l,BMX/KNX,ILU/AND,SHF/RIGHT,OK/SHF'

'RAHX/O,AHX/RAHX,SPO.R/LOAD.LAB.SPD.RAB/OI,BNX/LB,ALU/AND,SHF/ALU,OK/SNF‘
"NAMX/O,AMX/RAMX,SPD.R/LGAD.LC,SPO.RC/Ol,BNX/LC.ALU/AND,SHFIALU.QK/SHF'

"RAMX/O,AIX/RAMX,RBMX/D,BNX/RBMX,ALU/ANDNDT,SHF/ALU,GK/SHF'
’FAMX/O,AHX/RAHX,KNX/BI,BHX/th,ALU/ANDNOT.SHF/ALU,QK/SHF'

(LNOD) SOHOVIN 3A0J0HIIN WILSAS
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QaQ,ANDNOT,RC(]
QuQ,LEFT
Q.0.LEFT2
Q.Q.0R.K(]
G.Q,0RNDT,MASK
0-Q.RIGHT
0-0.RIGHT2
Q-Q.8XT(]

Q.0 XOR.K[]
G-R{PRN),ANDNOT.Q
Q_R(PRN+1)
Q.R(PRN+1).AND.Q
Q-R(SC)
QuR(SRC!{1),AND.K[)
GLRC(SC)

QuRC{]
QLRC[](FRAC)
QuR()

QLR () (FRAC)
QeR[).AND.K(]
Q.R{}.AND.K[].,RIGHT
Q.R{1,ANDNDT,.K[]}
Q.R().OR.K[]

QaSC

QuSHF

R(DST).ALU
R(DST).D

R(DST).D.SXT[).RIGHT

R(PRN).0+D.RLOG
R(PRN).ALU
R(PRN).D
R(PRN).D+K[].RLOG
R(PRN}.D=K[].RLOG
R(PRN).D,OR.Q
R(PRN).D(1Q
R(PRN).K(]
R(PRN}.LA+K (] ,RLOG
R(PRN}.LA+Q
R(PRN).LA=K[].RLOG
R(PRN).LA[IMASK
R(PRN).LC
R(PRN}.PACK,.FP
R(PRN}.OQ
R(PRN).G+K (] RLOG
R(PRN).O=K[]).,RLOG
R(PRN+1).ALU
R(PRN+1).D
R(PRN+1).D.0R.Q

"RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SP0.RC/@1,BMX/LC,ALU/ANDNOT,SHF/ALU,GK/SHF"
"GK/LEFT"

"GK/LEFT2"

"RAMX/Q,AMX/RAMX,KMX/R1,BMX/KMX ,ALU/OR, SHF/ALU,QK/SHF"

"RAMX/G,AMX/RAMX ,BMX/MASK,ALU/ORNOT,SHF/ALU,QK/SHF"

"GK/RIGHT"

"GK/RIGHT2"

"RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/ALU,QK/SHF"

"RAMX/Q,AMX/RAMX ,KMX/R1,BMX/KMX ,ALU/XOR, SHF/ALU,UK/SHF"
"SPO,AC/LOAD,LAB,SPO,ACN/PRN,AMX/LA,RAMX/Q,BMX/REMX ,ALU/ANDNOT,SHF/ALU, OK/SHF"
"SPO.AC/LOAD,LAB,SPO.ACN/PRN+1 ,AMX/LA,ALU/A,SHF/ALU,GK/SHF"
"SPO,AC/LOAD.LAB,SPO,ACN/PRN+1,AMX/LA,RBMX/C,BMX/RBMX,ALU/AND,SHF/ALU,0K/SHF"
"ALU/A,SHF/ALU,AMX/LA,SPO.AC/LOAD,LAB,SPQ.ACN/SC,uK/SHF"

"SPO,AC/LOAD,.LAB,SPO.ACN11/SRC,OR.1,AMX/LA,KMX/@1 ,BMX/KNX,ALU/AND,SHF/ALU,QK/SHF"

"ALU/B,SHF/ALU,BMX/LC,SPO/LOAD,LC,S5C,QK/SHF"
"SPO,R/LUAD,LC,SPO.RC/R1,BMX/LC,ALU/B,SHF/ALU,QK/SHF"
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SHF/ALU,QK/SHF ,FL"
"SPO,R/LOAD,LAB,SPD.RAB/@1,AMX/LA,ALU/A,SHF/ALU,UK/SHF"
“SPO,R/LUAD.LAB,SPU.RAB/R1,AMX/LA,ALU/A,SHF/ALU,UK/SHF ,FL"
"SPO.R/LOAD,LAB,SPO,RAB/@1,AMX/LA,KMX/@2,BMX/KMX,ALU/AND,SHF/ALU,QK/SHF"
“SPO.R/LOAD,LAB,SPO,RAB/@1,AMX/LA,ALU/AND,BMX/KMX,KMX/@2,SHF/RIGHT,OK/SHF"
“SPO.R/LOAD.LAB,SPO.RAR/@1,AMX/LA,KMX/R2,BMX/KMX,ALU/ANDNOT, SHF/ALU,QK/SHF"
"ALU/OR,AMX/LA,SPO.R/LOAD.LAB,SPO.RAB/@1,BMX/KMX ,KMX/@2,QK/SHF"
"ALU/B,BMX/KMX ,KMX/SC,SHF/ALU,QK/SHF"

"QK/SHF"

"SHF/ALU,SPO.AC/WRITE,.RAB,SPO,ACN11/DST.DST"
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,5P0O.AC/ARITE.RAR,SPO,ACN11/DST.DST"
"RAMX/D,AMX/RAMX .SXT,DT/@1,ALU/A,SHF/RIGHT,SPO.AC/WRITE,RAB,SPD,ACN11/DST,DST"

"ALU/A+B.RLOG,BMX/RBMX,RBMX/D,AMX/RAMX,0XT,DT/LONG,R(PRN)_ALU"
"SHF/ALU,SPO,AC/WRITE,RAB,SPO,ACN/PRN"
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO,ACN/PRN"
"RAMX/D,AMX/RAMX,KMX/81,BMX/KMX,ALU/A+B,RLOG,DT/LONG,R(PRN).ALU"
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B,RLOG,NT/LONG,R(PRN).ALU"
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/OR,R(PRN).ALU"

"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/@1,R(PRN)_ALU"
"KMX/@1,BMX/KMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN"
"AMX/LA,KMX/@1,BMX/KMX,ALU/A+B,RLOG,DT/LONG,R(PRN)ALU"
"AMX/LA,RBMX/Q,BMX/RBMX,ALU/A+B,SHF/ALU,SPO.AC/WRITE.RAB,SPO,ACN/PRN"
"AMX/LA,KMX/81,BMX/KMX,ALU/A=B,RLOG,DT/LONG,R(PRN)ALU"
"AMX/LA,BMX/MASK,ALU/81,SHF/ALU,SPO.AC/WRITE,.RAB,SPO,ACN/PRN"
"BMX/LC,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN"
"BMX/PACKED.FL,ALU/B,SHF/ALU,SPO,AC/WRITE.RAB,SPO.ACN/PRN"
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN"
"RAMX/G,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A+B,.RLOG,DT/LONG,R(PRN).ALU"
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A-B.RLOG,DT/LONG,R(PRN)_ALU"
"SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN+1"
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO,ACN/PRN+1"
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX ,ALU/OR,SHF/ALU,SPO.AC/WRITE,RAB,SPO,ACN/PRN+1"
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R(PRN+1).K()
R(PRN+1).LA
R(PRN+1).LC
R(PRN+1).0Q

R(SC)-ALU
R(SC).D
R(SCI_K{}
R(SC).LA
R(SC)aLA+D
R(SC).LA=D
R(SC).LC
R(SC)-Q

R(SP1)-ALU
R(SP1).D
R(SP1)-KI[]
R(SP1).PACK,.FP
R(SP1).0
R(SP1+1).LC
R(SP1+1).0

R(SRC!1)_ALU
R(SRC!1)_D(B)
R(SRC).ALU
R(SRC).D
R(SRC)-D(B)
R(SRC)-D+K{].RLOG
R(SRC).D=K [} .RLOG
R(SRC).LC
R(SRC).C

R6.D+K[] .RLOG
R6_LA+K[].RLOG
R6.LA=K(].RLOG

RC(SC)-0-LC
RC(SC)-ALU
RC(SC)_ALU.RIGHT
RC(SC).D
RC(SC).Q

RCLI&VALD+C
RC(1.0
RC(I.0+K(]+1
RC(1..O0+LC+1

'KNXI@t,BHX/KHX,ALU/B,SHF/ALU,SPO.AC/HRITE.RAB,SPO.ACN/PRNQI'
'ANX/LA,ALU/I,SHF/ALU,SPD.ACIWRITE.RAB,SPO.ACN/PNN#l'
"BMX/LC,ALU/B,SHF/ALU,SPO,AC/WRITE.RAB,SPO.ACN/PRN+1"
'RAHX/O,AHX/&AMX,ALU/A,SHF/ALU.SPO.AC/NRITE.RAB,SPO.ACN/PRNOX'

"SHF/ALU,SPO,AC/WRITE.RAB,SPO,ACN/SC"
'RANX/D,AHX/RAHX,ALU/A,SHF/ALU.SPO.AC/URITE.RAB,SPO.ACN/SC“
'KHX/Ei,BNX/KNX,ALU/B,SHF/ALU,SPO.AC/HRITE.RAB,SPD.ACN/SC'
'AHX/LA,ALU/A,SHF/ALU,SPO.AC/HRITE.RAB,SPO.ACN/SC"
'AﬂX/LA,RBHX/D,BKX/RBNX,ALU/A'B,SHF/ALU.SPO.AC/HRITE.RAB,SPO.lCN/SC'
'AHX/LA,RBHX/D,BHX/RBMX,ALU/A-B,SHF/ALU,SPO.AC/URIIE.RAB,SPO.ACN/SC'
"ALU.LC,R(SC).ALU"
'RAHX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPU.AC/HRITE.RAB,SPO.ACN/SC'

"SHF/ALU,SPQ,AC/WRITE.RAB,SPO.ACN/SP1,SP1"
'RAHX/D,ANX/RAHX,ALU/A,SHF/ILU,SPO.AC/hRITE.RAB.SPD.ACN/SPl.SPl'
'KHX/BI,BHX/K”X,ALU/B.SHF/ALU,SPU.AC/NRITE.RAB.SPO.ACN/SPl.SPl'
'BMX/PACKED.FL,ALU/B.SHF/ALU,SPO.AC/HRITE.R!B,SPU.ACN/SPX.SP!'
’RAHX/O,AHX/RAHX,ALU/A,SHFIALU,SPO.AC/HRITE.PAB,SPO.ACN/SPI.SPt”
'BMX/LC,ALU/B,SHF/ALU,SPO.AC/HRITE.RAB,SPO.ACN/SPltl‘
’RAMX/Q,AMX/RAHX.ALU/A,SHF/ALU,SPU.AC/HRITE.RAB,SPO.ACN/SPIQ!'

“SHF/ALU,SPO,AC/WRITE ,RAB,SPO.ACN11/SRC.OR.1"
"HBNX/D,BMX/RBHX,ALU/H,SHF/ALb,SPO.AC/HRITE.RAB,SPO.ACNll/SRC.OR.l'
"SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNT1/5KC.SRC"
'RAMX/D.lHX/RANX,ALU/A,SHF/ALU,SPD.lC/WRlTE.RAB,SPO.ACNlI/SFC.SRC'
"RBHX/D,BNX/RBHX,ALU/B,SMF/!LU,SPO.AC/NRITE.RAB,SPD.ACNII/SRC.SRC'
'RAHX/D,AHX/RAMX,KMX/OI,BNX/KHX,ALU/I#B.RLOG,DT/WURD,R(SRC)-ALU“
'RANX/D,AHX/RAHX,KMX/GI,BHX/KHX,ALU/A-B.RLOG,DT/WORD,R(SRC)-ALU"
“BMX/LC,ALU/B,R(SRC).ALU"
‘RAHX/O,AMX/RAHX,ALU/A,SHF/ALU,SPD.AC/kRITE.RAB,SPO.ACNl1/SRC.SRC'

"SPD.R/HR!TE.RAB,SPO.RAB/RS,RAMX/D.AMX/RAHX,KMX/BI,BMX/KMX,ALU/AQB.RLOG,SHF/ALU'
“AMX/LA,BNX/KNX,KHX/@I,ALU/AQB.RLOG,DT/HORD,SHF/ALU,SPO.R/HRITE.RAB,SPG.RlB/RG'
'AMX/LA,BHX/KHX,KMX/GI,ALU/A'B.RLOG.DT/NORD,SHF/ALU,SFO.R/HRITE.RAB,SPD.RAB/P6'

*ALULO=LC,RC(SCI_ALU"
"SHF/ALU,SPO/WRITE.RC.SC"
"SPO/WRITE.RC.SC,SHF/RIGHT"
"ALU.D,RC(SC).ALU"
"ALU-Q,RC(SC)oALUL"

‘FAMX/D,ANX/RAMX,RBMX/G,BHX/RBFX,ALU/A#B,VAK/LDAD,SHF/ALU,SPO.R/HRXTE.RC,SPO.FC/‘I”

'AMX/PANX.OXT,DT/LDNG,ALU/I,SNF/ALUrSPO.R/NRITE.RC,SPO.RC/GX'

'AMX/RAMX.OXT,DT/LONG,KKX/Q2,BHX/KHX,ALU/A&BOIySHF/ALU,SPG.R/MRITE.RC,SPU.RC/O['

"AHX/R!HX.OXT,DT/LONG,BnX/LC,ALU/A&BOI,SHF/ALU,SPD.R/HRITE.RC,SPO.RCIOl'
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RCLI_0O+MASK+1 'AHX/RANX.OXT,DT/LUNG,B“X/HASK,ALU/A&BQI,SHF/ALU,SPO.R/HRITE-RC,SPO.RC/ﬂl'
RC{).0+MASK+1 . RIGHT2 'AHX/RAHX.OXT,DT/LONG,BNX/MASK,ALU/A%H#!,SHF/RIGBTZ,SPO.R/HRITE.RC,SPU.PC/@!'
RC[1.0=D 'AHX/RAMX.OXT,DT/LONG,RBNX/D,BHX/RBMX,ALU/A-B,SHF/ALU,SPD.ﬁ/WRITE.RC,SPO.RC/!!'
RC{}.ALU "SHF/ALU,SPO,R/WRITE.RC,SPO.RC/@1"



€9

RC()J-ALU.LEFT
RC[)oALU.LEFT2
RC{)JLALU.LEFT3
RCI)I.ALU.RIGHT
RCUJ.ALU.RIGHT2
RC().D
RC{).D(B)
RC{).D+K[])
RCL).D=K[]
RCLI.D.OXTI)
RCL}.D.AND.K([}
RC{}.D.AND.MASK
RC{].D.ANDNOT.Q
RC{}.D.CTX
RCIJ_D.LEFT
RC().D.LEFT3
RCI}J.D,OR.KI[]
RC{)_D.OR.0Q
RC().D.ORNOT, K{)
RC{).D.SXT()
RCL).K(]
RC{JK[}+1
RCL1.K[].LEFT2
RCLI_K[].LEFT3
RCLI_K[]1.RIGHT2
RCL).LA
RCII.LA+LB.CTX
RC{).LA=KI[]
RCIJoLA.AND.K(]
RCIJ.LA.CTX
RCL)_LB
RCI)_LB.LEFT
RCI1.LC
RCL]_NOT.OQ
RC{)_PACK.FP
RCL)oPC

RC(1.Q

RC{].0+1
RC{].Q+K (]
RC(].Q+LC
RC{1.G+PC
RC{1_G+PC+1
RCL1-Q=K(]
RC(}.Q=LC
RC{).Q=MASK=1
RCI{}-G.,0XT[]
RCI)-Q.AND.KI[]
RC[J.0.ANDNOT,K([]
RC[).Q.LEFT
RC{)-G.LEFT3

"SHF /LEFT,SPO.R/WRITE.RC,SPO.RC/@1"
"SPO.R/WRITE.RC,SPO.RC/®1,SHF/ALU.DT,DT/LONG"
"SPO,R/WRITE,RC,SPO,RC/®1,5HF/LEFT3"

"SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/®1"
"SHF/R1GHT2,SPO.R/WRITE.RC,SPO.RC/81"

"RAMX/D,AMX/RAMX ,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
"RBMX/D,BMX/RBMX,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPU.RC/@1"

"RAMX/D,AMX/RAMX ,BMX/KMX,KMX/82,ALU/A+B,SHF/ALU,SPO.R/WRITE.RC,SPO,RC/01"
"RAMX/D,AMX/RAMX ;,BMX/KMX ,KMX/82,ALU/A=B,SHF/ALY,SPO.R/WRITE.RC,8PO,RC/@1"
“RAMX/D,AMX/RAMX,0XT,DT/@82,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
"RAMX/D,AMX/RAMX ,BMX/KMX,KMX/82,ALU/AND,SHF/ALU,5PO0.R/WRITE.RC,SPO,RC/01"
"RAMX/D,AMX/RAMX ,BMX/MASK,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/81"
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/ANDNOT, SHF/ALU,SPO.R/WRITE,.RC,SPO,RC/QL"
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU.DT,DT/INST.DEP,SPC.R/WRITE,RC,SPO.RC/0Q1"
“"RAMX/D,AMX/RAMX ,ALU/A,SHF/LEFT,SPO.R/WRITE,RC,SPU.RC/@1"
"RAMX/D,AMX/RAMX,ALU/A,SHF/LEFT3,SPO,R/WRITE.RC,SPO.RC/@1"
"RAMX/D,AMX/RAMX ,KMX/82,BMX/KMX ,ALU/OR,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
*RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/OR, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
"SPO.RC/®1,SPO.R/WRITE,RC,ALU/ORNOT,AMX/RAMX,RAMX/D,BMX/KMX,KMX/82,5HF/ALU"
"RAMX/D,AMX/RAMX ,SXT,DT/@2,ALU/A,SHF/ALU,SPO,R/WRITE.RC,SP0O,RC/@1"
"KMX/@2,BMX/KMX,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
"AMX/RAMX,0XT,DT/LONG,KMX/@2,BMX/KMX,ALU/A+B+{,SHF/ALU,SPO.R/WRITE,RC,5PO.RC/@1"
"KMX/82,BMX/KMX,ALU/B,SHF/ALU.DT,DT/LONG,SPU.R/WRITE.RC,SPO,RC/01"
"KMX/@2,BMX/KMX,ALU/B,SHF/LEFT3,SPO.R/WRITE.RC,SPO.RC/01"
"KMX/82,BMX/KMX,ALU/B,SHF/RIGHT2,SPO.R/WRITE.RC,SPO.RC/@1"
"AMX/LA,ALU/A,SHF/ALU,SPO.R/WRITE,.RC,SPO.RC/01"
"AMX/LA,BMX/LB,ALU/A+B,SHF/ALU.DT,DT/INST.DEP,SPO.R/WRITE.RC,SPO.RC/81"
"AMX/LA,KMX/@2,BMX/KMX ,ALU/A=B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
"ALU.LA,AND.K{A2],RC[@1].ALU"
“AMX/LA,ALU/A,SHF/ALU,.DT,DT/INST,.DEP,SPO.R/WRITE.XC,SPO,RC/01"
"BMX/LB,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/AL"
"BMX/LB,ALU/B,SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" Wl
"BMX/LC,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
"RAMX/Q,AMX/RAMX,ALU/NOTA,RC[@1])_ALU"
"BMX/PACKED.FL,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
"BMX/PC,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1L"
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPC.RC/81"
"ALU.0+0Q+1,RC(81).ALU"

"RAMX/Q,AMX/RAMX ,BMX/KMX ,KNX/82,ALU/A+B,SHF/ALU,SPO.R/WRITE,RC,SPO,RC/81"
"ALU/A+B,RAMX/Q,AMX/RAMX,BMX/LC,SPO.R/WRITE.RC,SPO.RC/0O1"
"RAMX/0Q,AMX/RAMX,BMX/PC,ALU/A+B,SHF/ALU,SPO.R/WRITE.RC,SPO,RC/01"
"RAMX/G,AMX/RAMX,BMX/PC,ALU/A4B+1,SHF/ALU,SPO.R/WRITE,RC,SPO,RC/01"
"RAMX/Q,AMX/RAMX,BMX/KMX ,KMX/@2,ALU/A=B,SHF/ALU,SPO.R/WRITE,RC,SPO,RC/@1"
"ALU/A=B,RAMX/Q,AMX/RAMX ,BMX/LC,SPO.R/WRITE,RC,SPO.RC/@1"
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/A~B=~1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/01"
"RAMX/Q,AMX/RAMX,0XT,DT/@2,ALU/A,SHF/ALU,SPO,R/WRITE.RC,SPO.RC/@1"
"RAMX/Q,AMX/RAMX ,BMX/KMX ,KMX/82,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO,RC/81"
"RAMX/Q,AMX/RAMX,BMX/KMX,KMX/82,ALU/ANDNOT,SHF/ALU,SPO,R/WRITE,RC,SPO.RC/81"
"RAMX/Q,AMX/RAMX,ALU/A,SHF/LEFT,SPO.R/WRITE,RC,SPO.RC/@1"
“KAMX/Q,AMX/RAMX ,ALU/A,SHF/LEFT3,S5PO.R/WRITE.RC,SPO.RC/01"
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RC[J=G.RIGHT
RC[]1-G.RIGhT2
RCI1-Q.5XTI)
HC[J_KLOG.RIGHT

RIJ&VALLA+KI[])
RIJ&VALLA=KI[)
R{J&VALLA=K[] ,RLOG
RII&VALQ=K[]
RI1-0
R[1-0+LB+1
R{1.O=1

R()J0=D
R().0=K1]
R(}.0-LB
R{1.0«0

RII.ALU
R{)_-ALU.LEFT
R{}-ALU.LEFT3
R{}-ALU.RIGHT
RIJ-ALU.RIGHT2
R{}l.D

R{1.D+K{]
RI{}.D+G
RI1.D+Q+1
R{).D=KI[]
R()J.D=-LC~1
R{1.D=Q
R{1-D.AND.K(]
RIJD.OKR,LC
R[)_D.OKR,PACK.FP
R[].D.OR.Q
R{I_KL)

R{I_LA

R{).LA4D
R[).LA+D+1
RO)_LA+K(])
R{J.LA+K[]+1
R{).LA+K{]) ,RLOG
R{)J.LA+4LC
RIJ.LA+MASK+1
R{)_LA+Q
R[).LA=D
R{J_LA=KI[]
R{}_LA=K[],RLOG
RI}LLA=MASK=1
R{1.LA=G
ROJ_LA.AND.KIL]
R{J.LA.OR.D
R[J.LA,ORNOT,MASK

"RAMX/Q,AMX/RAMX ,ALU/A,SHF/RIGHT,SPO,R/WRITE,RC,SPO.RC/1"
“ALU.Q,SHF/RIGHT2,SPO.R/WRITE .RC,SPO,RC/Q1"

“RAMX/Q,AMX/RAMX ,SXT,NT/®2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/R1"
"BMX/0,MSC/READ.RLOG,ALU/B,SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/A1"

“AMX/LA ,KMX/@2,BMX/KMX,ALU/A+b,VAK/LOAD,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"
“AMX/LA,KMX/@2,BMX/KMX,ALU/A~B,VAK/LOAD,SKF/ALU,SPO.R/WRITE.RAB,SPO,RAB/@1"

"AMX/LA,KMX/®82,BMX/KMX ,ALU/A=B .RLOG,DT/LONG, VAK/LUAD,SHF/ALU,SPO.R/WRITE . RAB,SPO.RAB/OL"

"RAMX/G,AMX/RAMX,KMX/@2,BMX/KMX,ALU/A=B,VAK/LOAD,SPO.R/WRITE.RAB,SPO,.RAB/O1"
*SPO,R/WRITE.RAB,SPO.RAB/@1,AMX/RAMX ,0XT,DT/LONG,ALU/A,SHF/ALU"
“AMX/RAMX.0XT,DT/LONG,BMX/LB,ALU/A+B+1,SHF/ALU,SPO.R/WRITE ,RAB,SPO,RAB/R1"
"AMX/RAMX ,OXT,DT/LONG,BMX/KMX ,KMX/.1,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@L"
"AMX/RAMX,0XT,DT/LONG,RB¥X/D,BMX/RBMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/O1"
*"AMX/RAMX,0XT,DT/LONG,KMX/®82,BMX/KMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"
"AMX/RAMX,0XT,DT/LONG,BMX/LR,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/RL"
"AMX/RAMX,.0XT,DT/LONG,RBMX/Q,BMX/RBMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/A1"
"SHF/ALU,SPU,R/WRITE.RAB,SPO.RAB/@1"

"SPO.R/WRITE,RAB,SPO.RAB/@1,SHF/LEFT"

"SPO.R/WRITE,RAB,SPO,RAB/@1,SHF/LEFT3"

"SHF/RIGHT,SPU.R/WRITE . RAR,SPO.RAB/@1"

"SPO.R/WRITE,KAB,SPO,RAB/@1,SHF/RIGHT2"
"SPO.R/WRITE.RAB,SPO.RAB/R1,RAMX/D,AMX/RAMX ,ALU/A,SHF/ALU"
"SPO.R/WRITE,RAB,SPO.PAB/@1,RAMX/D,AMX/RAMX ,KMX/82,BMX/KMX,ALU/A+B,SHEF/ALU"
"SPO.R/WRITE,RAB,SPO.RAB/@1,KAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX ,ALU/A+B,SHF/ALU"
"SPO,R/WRITE.RAB,SPO.RAB/@1,RAMX/D,AKX/RAMX ,RBMX/Q,BMX/RBMX ,ALU/A+B+1,SHF/ALU"
"SPU.k/WRITE,RAB,SPO.RAB/@1,RAMX/D,AMX/RAMX ,KMX/@2,BMX/KMX , ALU/A~B,SHF/ALU"
"ALU_D=LC-1,R[@1}_ALU"

"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/A=B,SHF/ALU"
"SPO.R/WRITE.RAB,SPO.RAB/®1,ALU/AND,AMX/RAMX,RAMX/D,BMX/KMX ,KMX/R2,SHF/ALU"
"SPO,K/WPITE,RAB,SPO.RAB/R1,ALU/OR,AMX/RAMX,RAMX/D,BMX/LC,SHF/ALU"
“SPO,R/WRITE,RAB,SPO.RAB/@1,ALU/OR,AMX/RAMX,RAMX/D,BMX/PACKED.FL, SHF/ALU"
"SPO.K/WRITE.RAB,SPO.RAB/@1,KAMX/D,AMX/RAMX ,RBMX/G,BMX/RBMX ,ALU/OR,SHF/ALU"
"BMX/KMX,KMX/@2,ALU/B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/€1"
"SPO.R/WRITE,RAB,SPU.RAB/@®1,AMX/LA,ALU/A,SHF/ALU"
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A+E,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/BL"
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/O1"
®AMX/LA,BMX/KMX ,KMX/@2,ALU/A+B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/G1"
“AMX/LA,BMX/KMX,KMX/@2,ALU/A+B+1,R[@81)_ALU"
“ANX/LA,BMX/KMX,KMX/R2,ALU/A+B.RLOG,DT/LONG,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/ 81"
*AMX/LA,BMX/LC,ALU/A+B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"
"AMX/LA,BMX/MASK,ALU/A+B+1,R(81].ALU"
"AMX/LA,RBMX/Q,BMX/RBMX,ALU/A+B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"
"AMX/LA,BMX/KMX,KMX/82,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"
"AMX/LA,BMX/KMX,KMX/@2,ALU/A=B,RLOG,DT/LONG,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/6L"
"ALU/A=-B=1,AMX/LA,BMX/MASK,SPO.R/WRITE.RAB,SPO.RAB/@1,SHF/ALU"
"AMX/LA,RBMX/Q,BMX/RBMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"
"AMX/LA,BMX/KMX,KMX/82,ALU/AND,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/@1"
"AMX/LA,RBMX/D,BMX/RBMX,ALU/OR,SHF/ALU,SPO.R/WRITE,RAB,SPO.RAB/@1"
"AMX/LA,BMX/MASK,ALU/ORNOT,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/AL"
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R{).LB

R{J.LC
R{J_LC.RIGHT
R{INOT.O
R{J.NOT.D
R{)J.NOT,MASK
R({}.NOT.Q
R{)_PACK.FP
R{}1-0

R{1.Q+1
R(}.Q+5
RI1.O+K (]
R(]1_0+LE
RI]1Q+LC
R(]1.Q-D
R{1.Q-D=1
RI1.Q=K[]
R[)J~Q=K[].RLOG
R{).Q-LC
R{J.Q.AND.K()
RI{J~OQ.ANDNOT.K(]
R[].Q.OR.D
R[)J-QG.ORNOT,.K(]
R{J_Q.RIGHT.!
R{J-RLOG,RIGHT,1

SCASTATE.STATE=RL](EXP)
SC.0(A)
SC.0=K[]
SC.LALU
SC.ALUCEXP)
SC.D

SC.D(EXP)
SC.D(EXP)(A)
SC.D(EXP) (B)
SC.D=K[}
S5CD.OXT()=K[}
SC.D.OXT[].XOR.KI[}
SC.D.AND.K[]
SC.D.0R.K(]
SC-D.SXT(}
SC_EALU

SC_FE

SC.K[]
SC.K{].,ALU
SC.LA
SC_LA.AND.K[]
SC.LC(EXP)
SC.NABS(SC=FE)
SC.PSLADDR

"BMX/LB,ALU/B,SHF/ALU,SPO.R/WKITE.KAB,SPO.RAB/QL"
"BMX/LC,ALU/B,SHF/ALU,SPO,R/WRITE.RAB,SPO.RAB/AL"
"BMX/LC,ALU/B,SHF/RIGHT,SPO.R/WRITE .RAB,SPO,RAB/@L"
"AMX/RAMX,0XT,DT/LONG,ALU/NOTA,R[A@1]_ALU"
"RAMX/D,AMX/RAMX,ALU/NOTA,R[@1]_ALU"
"BMX/MASK,AMX/RAMX.0XT,DT/LONG,ALU/ORNOT,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@L"
"KAMX/G,AMX/RAMX,ALU/NOTA,R(®1])_ALU"

"BMX/PACKED ,FL,ALU/B,SHF/ALU,SPD.R/WRITE,RAB,SPO.RAB/R1"
"SPO.R/WRITE,RAB,SPO.RAB/R1,KAMX/Q,AMX/RAMX ,ALU/A,SHF/ALU"
"ALU.O+Q+1,R[@1)_ALU"
"SPO.R/WRITE.FAB,SPO.RAB/®1,ALU/A+B+1,BMX/KMX,KMX/44,AMX/RAMX,RAMX/Q, SHF/ALU"
"SPO.R/WRITE.RAB,SPN.RAB/@1,RAMX/Q, AMX/RAMX,BMX/KMX,KMX/®2,ARLU/A+B,SHF/ALU"
"SPULR/WRITE,RAB,SPO.RAB/R@1,ALU/A+B,AMX/RAMX,BMX/LB,RAMX/Q,SHF/ALU"
"SPO.R/WRITE,RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B,SHF/ALU"
“SPO.R/WRITE.RAE,SPO.RAB/A1,RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU"
"SPO.R/WRITE,RAB,SPU.RAB/@1,ALU/A=B=1,AMX/RAMX,RAMX/Q,BMX/RBMX,RBMX/D,SHF/ALU"
"SPO.K/WRITE,RAB,SPO.RAB/®1,RAMX/Q,AMX/RAMX,BMX/KMX ,KMX/@2,ALU/A=B,SHF/ALU"

"RAMX/Q,AMX/RAMX ,BMX/KMX,KMX/@2,ALU/A=B.RLOG,DT/LONG,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/081"

"SPO.R/WRITE,.RAB,SPO.RAB/R1,RAMX/Q,AMX/RAMX,BMX/LC,ALU/A=B,SHF/ALU"
“ALU/AND,SPO,R/WRITE.RAB,SPO.RAB/@1,AMX/RAMX ,RAMX/Q,BMX/KMX ,KMX/82"
"SPO.R/WRITE,RAB,SPO,RAR/@1,ALU/ANDNOT,AMX/RAMX ,RAMX/Q,BXX/KMX,KMX/92,EHF/ALU"
“SPO.R/WRITE.RAR,SPO.RAB/R1,ALU/OR,AMX/RAMX,RAMX/Q,BMX/RBMX ,RBMX/D,SHF/ALU"
"SPO.R/WRITE.RAB,SPO.RAB/®1,RAMX/Q,AMX/RAMX ,BMX/KMX ,KMX/@2,ALU/ORNOT,SHF/ALU"
"ALU.Q,SHF/RIGHT,SPO.R/WRITE.RAB,SPO,RAB/@1"
"BMX/0,MSC/READ.RLOG,ALU/B,SHF/RIGHT,SPO.R/WRITE.RAB,SPO.RAB/81"

"LAB_K{@1) ,AMX/LA,EBMX/AMX EXP,MSC/LOAD.STATE ,EALU/A=B,SMX/EALU, SCK/LOAD"
"AMX/RAMX,0XT,DT/LONG,EBMX/AMX ,EXP,EALU/B,SMX/EALU,SCK/LOAD"
"BMX/KMX,KMX/@1,AMX/KAMX.0XT,DT/LONG,ALU/A=B,SMX/ALYU,SCK/LOAD"
"SMX/ALU,SCK/LDAD"

"SMX/ALU.EXP,SCK/LOAD"
"RAMX/D,AMX/RAMX,ALU/A,SMX/ALU,SCK/LOAD"
"RAMX/D,AMX/RAMX,ALU/A,SMX/ALU,EXP,SCK/LOAD"
"RAMX/D,AMX/RAMX ,FBMX/AMX ,EXP,EALU/B,SMX/EALU,SCK/LOAD"
"KBMX/D,BMX/RBMX,ALU/B,S¥X/ALU,EXP,SCK/LOAD"

"RAMX/D,AMX/RAMX ,KMX/®1,BMX/KMX ,ALU/A=B,SMX/ALU,SCK/LOAD"
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A=B,SMX/ALU,SCK/LOAD"
"RAMX/D,AMX/RAMX,0XT,DT/@1,BMX/KMX,KNX/@82,ALU/XOR,SC_ALU"
"RAMX/D,AMX/RAMX ,KMX/R1,BMX/KMX,ALU/AND,SMX/ALU,SCK/LOAD"
"RAMX/D,AMX/RAMX,KMX/81,BMX/KMX,ALU/OR,SMX/ALU,SCK/LOAD"
"RAMX/D,AMX/RAMX ,SXT,DT/®1,ALU/A,SMX/ALU,SCK/LOAD"
"SMX/EALU,SCK/LOAD"

"SMX/FE,SCK/LOAD"

"KMX/@1,EBMX/KMX,FALU/B,S*X/EALU,SCK/LOAD"
"KMX/@1,BMX/KMX,ALU/B,SMX/ALU,SCK/LOAD"
"AMX/LA,ALU/A,SMX/ALU,SCK/LOAD"
"AMX/LA,KMX/@1,BMX/KMX,ALU/AND,SMX/ALU,SCK/LOAD"
"BMX/LC,ALU/B,SMX/ALU.EXP,SCK/LOAD"
"EBMX/FE,EALU/NABS,A~B,SMX/EALU,SCK/LOAD"
"SMX/EALU,EBMX/KMX,SCK/LOAD ,KMX/  F,EALU/B"
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sc.Q

SC.Q(EXP)
SC.Q(EXP)(B)
SCaQ+K (]
SC.Q=K()
SC.Q.AND,K(}
SC.0.0R.KI[)
SC-0,SXT(]
SCoRCI)
SC.RC LI (EXP)
SC.RI[1}
SC-RI)(EXP)
SC_R[J.AND.K(]
5C.SC+1
SC.SC+EXP(C)(A)
SCSCH+FE
S5C.SC+X[)
SC.SC+SHF VAL
SC.SC-FE
5C-SC-K ()
$C.SC=SHF.VAL
SC_SC.ANDNOT.FE
5C.SC,ANDNOT.K (]
SC.SC.OR.K[]
SC.SHF.VAL
SC.STATE
SC-STATE,ANDNOT.K[]
S5C.STATE.OR,K{]
SD_NOT.SD

5D-SS

55.065D.0
SS-ALU15

55.5D
55.55,X0R.ALU1SESD.ALULS
STATE.O(A)
STATE-AMX ,EXP
STATE.D(EXP)
STATE.FE
STATE-FIRST
STATE.INNEROBJ
STATE.INNERSRC
STATE.K ()
STATE-OUTER
STATE-PREDEC
STATE.O(EXP)
STATE-SC.VIA.KMX
STATE.SKPLONG
STATE.STATE+1
STATE.STATE+FE
STATE-STATE+K(]

"RAMX/Q,AMX/RAMX,ALU/A,SMX/ALU,SCK/LOAD"
"RAMX/Q,AMX/KAMX ,EBMX/AMX ,EXP,EALU/B,SMX/EALU,SCK/LOAD"
"RBMX/Q,BMX/RBMX,ALU/B,SMX/ALU.EXP,SCK/LOAD"
"RAMX/Q,AMX/RAMX,BMX/KMX,KMX/@1,ALU/A+B,SMX/ALU,SCK/LOAD"
"RAMX/Q,AMX/RAMX,BMX/KMX ,KMX/81,ALU/A~B,SMX/ALU,SCK/LOAD"
"RAMX/Q,AMX/RAMX ,BMX/KMX,KMX/@1,ALU/AND,SMX/ALU,SCK/LOAD"
"RAMX/Q,AMX/RAMX,BMX/KMX ,KMX/@1,ALU/OR,SMX/ALU,SCK/LOAD"
"RAMX/G,AMX/RAMX.SXT,DT/@1,ALU/A,SMX/ALU,SCK/LOAD"
"SPO.R/LDAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SMX/ALU,SCK/LOAD"
"SPO.R/LOAD.LC,SPO.RC/R1,BMX/LC,ALU/B,SMX/ALU.EXP,SCK/LOAD"
"SPO.R/LOAD.LAB,SPO,RAB/@1,AMX/LA,ALU/A,SMX/ALU,SCK/LOAD"
"SPO.R/LOAD.LAB,SPO,RAB/@1,AMX/LA,ALU/A,SMX/ALU,EXP,S5CK/LOAD"

"ALU/AND,AMX/LA,SPO,R/LOAD,LAB,SPO.RAB/81,BMX/KMX,KMX/82,SMX/ALU,SCK/LOAD"

*EALU/A+1,SMX/EALU,SCK/LOAD"
"EALU/A+B,EBMX/AMX,.EXP,SMX/EALU,SCK/LOAD,AMX/RAMX,RAMX/Q"
"EBMX/FE,EALU/A+B,SMX/EALU,SCK/LOARD"
"KMX/81,EBMX/KMX,EALU/A+B,SMX/EALU,SCK/LOAD"
"EALU/A+B,EBMX/SHF.VAL,SMX/EALU,SCK/LOAD"
"EBMX/FE,EALU/A-B,SMX/EALU,SCK/LOAD"
"KMX/@1,EBMX/KMX,EALU/A=B,SMX/EALU,SCK/LOAD"

"EBMX/SHF .VAL,EALU/A=B,SMX/EALU, SCK/LOAD"
"EBMX/FE,EALU/ANDNOT,SMX/EALU,SCK/LOAD"
"KMX/81,EBMX/KMX,EALU/ANDNOT,SMX/EALU,SCK/LOAD"
"KMX/81,EBMX/KMX,EALU/OR,SMX/EALU,SCK/LOAD"

"EBMX/SHF .VAL,EALU/B,SMX/EALU,SCK/LOAD"
“EALU/A,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD"

"EALU/ANDNOT ,EBMX/KMX,MSC/LOAD ,STATE,SMX/EALU, SCK/LOAD,KMX/@1"
"EALU/OR,EBMX/KMX,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD,KMX/81"
"SGN/NOT,.SD"

"SGN/SD.FROM,.55"

"SGN/CLR.SD+Ss"

"SGN/LOAD.SS"

"SGN/SS.FROM,SD"

"SGN/S55.X0OR.ALU"

"AMX/RAMX.O0XT,DT/LONG,EBMX/AMX ,EXP,EALU/B,MSC/LOAD.STATE"
"EBMX/AMX.EXP,EALU/B,MSC/LOAD.STATE"
"RAMX/D,AMX/RAMX ,EBMX/AMX .EXP,EALU/B,MSC/LOAD,STATE"
"EBMX/FE,EALU/B,MSC/LOAD.STATE"

"STATE.K[ZERO]" JEDITPC STATES
“STATE.K(.11" }MATCHC STATES
"STATE-K(.3]"

"KMX/®1,EBMX/KMX ,EALU/B,MSC/LOAD.STATE"

"STATE.K(ZERO]"

"STATE.K(.80)"

“RAMX/Q,AMX/RAMX,EBMX/AMX .EXP,EALU/B,MSC/LOAD,STATE"
"MSC/LOAD.STATE,EALU/B,EBMX/KMX ,KNX/SC"

"STATE-K{.4]" #SKPC STATES
"EALU/A+1,MSC/LOAD.STATE"
"EBMX/FE,EALU/A+B,MSC/LOAD.STATE"
"KMX/81,EBMX/KMX,EALU/A+B,MSC/LOAD.STATE"
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VALQ+LC ”RAFX/Q,AHX/RAMX,BMX/LC,ALU/A+B,VAK/LOAD“

VA_Q+PC "RAMX/G,AMX/RAMX,BMX/PC,ALU/A+R,VAK/LOAD"

VALQ-K{] 'RAMX/O,AHX/RAMX,KHXIﬁl,BMX/KMX,ALU/A-B,VAK/LOAD'
VA.Q=LB 'RAMX/O,AHX/FAMX,BHX/LH,ALUII-B,VAK/LOAD'
VALQ.ANDNOT.K[] "RAMX/Q,AMX/RANX,KHX/@X,BMX/KNX,ALU/ANDNOT,VAK/LDAD'
VALRCI] 'SPU.R/LUAD.LC,SPO.RC/ﬂl,BHX/LC,ALU/B,VAK/LOAD"

VALRL(]) 'SPU.R/LOAD.LAB,SPO.RAB/BI,AHX/LA,ALU/A,VAK/LOAD"
VALVA+4 "PCK/VA+4"

.TOC " macro definition : Non=transfer macros"

B.FORK "LAB.R(SP1),0K/ID,CLR.IB.COND,PC.PC+N,SUB/SPEC,J/B.FORK"
BYTE “DT/BYTE"

C.FORK *SUB/SPEC,J/C,FORK"

CACHE,INVALIDATE "MCT/INVALIDATE,VAK/NOP"

CALL "SuB/CALL"

CALLQ) *CALL,J/81"

CHK.FLT.OPR *"MSC/CHK,.FLT,OPR"

CHK.ODD.ADDR *MSC/CHK,.ODD,ADDR"

CLK.UBCC "CCK/LOAD.UBCC"

CLR.FPD "MSC/CLR.FPD"

CLR.IB.COND *IBC/CLR.1=5,COND"

CLR.1B.OPC "1BC/CLR.O,IEK/ISTR"

CLR.IB,.SPEC "IBC/CLR.1"

CLR,IBO=1 "IBC/CLR,0.1,IEK/ISTR"

CLR,IBO=3 "IBC/CLR.0O=3" ;DISCARD =131 INSTR & OPERAND
CLR.IB2-3 "IBC/CLR.2.3" ;311 MODF DISCARD ISTREAM OPERAND
CLR.I1B2=5 “IBC/CLR,1=5,COND" 32ND PART OF Q/D IMMEDIAIE
CLR,NEST.ERR "MSC/CLR.NEST,ERR"

CLR.SD&SS *SGN/CLR.SD+S5"

E.FORK "SUB/SPEC,J/E.FORK"

EXCEPT.ACK "IEK/EACK"

FLUSH.IB #IBC/FLUSH,VAK/LOAD,IEK/ISTR"

G.FORK "SUB/SPEC,J/G.FORK"

INHIBIT.IB "MCT/MEM.NOP"

INTRPT.ACK "IEK/IACK"

INTRPT.STROBE "IEK/ISTR"

IRD "IRDO,CLK.UBCC,IRDI,SUB/SPFC,J/A.FDRK'

IRD.11 'LA-R(DST)&LB-R(SFC),D-LB.PC.VAK/LOAD.O-IB.DATA,SC-K[.10],PCK/PC*N,NSC/IRD,SUB/SPEC,J/DPO“
18DO 'LI-R(SPZ)&LB_P(SPI),D&VA-LB,SC-ALU(EXP),FE-LA(EXP),SS-ALU]S'

1RD1 'HSC/IRD,GK/ID,MCT/ALLUN.IB.READ,IBC/CLR.1-5.CUND,PCK/PCON'

(LNOD) SOHOVIN 3A0J0HDIN WILSAS



69

LOAD.ACC.CC
LOAD.IB
LOAD.IB.11
LONG

MEMORY ,NOP
MUL.OXT
MUL.1XT
MULM.DONE
MULP.DONE

PULY.DONE

RETURNO
RETURN1
RETURN10
RETURN100
RETURN10C
RETURNLOE
RETUKN12
RETURN1SB
RETURNIF
RETURN2
RETURN20
RETURM24
RETURN3
RETURN4
RETURN40
RETURNG60
RETURNG1
RETURNS
RETURNY
RETURNF
RETURN (]

"MSC/LOAD.ACC,CC"
"VAK/NOP,MCT/READ,V .NEWPC"
“VAK/NOP,MCT/READ.V,NEWPC"
"DT/LONG"

"MCT/MEM.NOP"
"SI/MUL+,SCaSC=K[.1),BEN/MUL"
"SI/MUL=,SC.SC=K[.1],BEN/MUL"
"D.D.RIGHT2,SI/MUL=,INTRPT,STROBE"
"D.D.RIGHT2,SI/MUL+,INTRPT,STROBE"

"ACF/CGNTROL,ACM/POLY,.DONE"

“SUB/RET,J/0"
"SUB/KET,J/1"
"SUB/RET,J/10"
"SUB/RET,J/100"
"SUB/RET,J/10C"
"SUB/RET,J/10E"
"SUB/RET,J/12*
"SUB/RET,J/18"
"SUB/RET,J/1F"
"SUB/RET,J/2"
"SUB/RET,J/20"
"SUB/RET,J/24"
"SUB/KET,J/3"
"SUB/RET,J/4"
"SUB/RET,J/40"
“SUB/FET,J/60"
"SUB/RET,J/61"
“SUB/RET,J/8"
"SUB/RET,J/9"
"SUB/RET,J/0F"
"SUB/RET,J/@1"
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SET.CC(BYTE)
SET,CCCINST)
SET.CC(LONG)
SET.CC(ROR)
SET.CC(WORD)
SET.FPD
SET,NEST.ERR
SET,PSL.C(AMX)
SET.V

SPEC

SPECG
START.IB
STOP.IB

TEST.TB.RCHK
TEST,TB.WCHK
TRAP,ACC(]

WORD
WRITE,.DEST
WRITE.G.DEST

"CCK/INST.DEP,DT/BYTE"
"CCK/INST.DEP,DT/INST.DEP"
“CCK/INST.DEP,DT/LONG"
"CCK/ROR"
"CCK/INST.DEP,DT/WORD"
"MSC/SET.FPD"
"MSC/SET.NEST.ERR"
“CCK/C_AMXO"

“CCK/SET.V"

”LAB-R(SPI),Q-IB.DATI,CLR.IB.COND,PC-PCON,NCT/ALLO#.
'LIE-R(SPI),G-XB.DATA,CLR.!B.COND,PC-PC’M.NCT/ALLDN.

“IBC/START"
"IBC/STOP"

*MCT/TEST.RCHK,VAK/NOP"
"MCT/TEST,.WCHK,VRK/NOP"
"ACF/TRAP,ACH/@1"

*"DT/WORD"

IB,READ,SUB/SPEC,J/C.FORK"
1B,READ,5UB/SPEC,J/G.FORK"

’LAB-R(SPI),QKIID,CLR.IB.COND,PC-PC*N,SUB/SPEC,J/hRD'
"LAB.R(SP1), QK/ID,CLR.IB.CUND,PC-PCQN,SUB/SPEC,J/MRG"
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.TOC "

AC.LOW?
ACC,SYNC?
ACCEL?
ALIGNED?
ALU.N?
ALU1=0?
ALU?

BCDSGN?

c3t?
CONSOLE,.MODE?

D(1)?
D.BO?
D.B1?
D.B2?
D.BYTES?
D.NE.O?
D0?
D2=07
D27
D3=0?
03172

03?2
DATA.TYPE?
DBL?

EALU.N?
EALU,.Z?
EALU?
END,.DP1?

FPD?

IB.TEST?

INT?
INTERRUPT.REQ?
IR0.C317

IRO?

IR1?

IR2~17

LAST.REF?

MODE,.LSS.ASTLVL?
MUL?

Macro definition

3 Branch enable macros”

"BEN/INTERRUPT"
"BEN/ACCEL"
“BEN/ACCEL"
"BEN/TB.TEST"
“BEN/ALU"
"BEN/ALU1=0"
"BEN/ALU"

"BEN/DECIMAL"

"BEN/C31"
"BEN/PSL,MODE"

"BEN/MUL"
"BEN/D.BYTES"
“"BEN/D.BYTES"
"BEN/D.BYTES"
"BEN/D.BYTES"
"BEN/SIGNS"
"BEN/D3-0"
"BEN/D3=~0"
"BEN/D3=0"
"BEN/D3-0"
"HEN/SIGNS"
"BEN/D3-0"
"BEN/DATA.TYPE"
"BEN/DATA.TYPE"

"BEN/EALU"
"BEN/EALU"
"BEN/EALU"
“BEN/END.DP1"

"BEN/LAST.REF"

"BEN/IB,TEST"
"BEN/INTERRUPT"
"BEN/INTERRUPT"
"BEN/ALU"
"BEN/ALU"
"BEN/IR2=-1"
"BEN/IR2-1"

*BEN/LAST.REF"

"BEN/REI"
"BEN/MUL"

3,J3/73"
3,J3/73"

3,J5/717"
3,J4/07"

1,J2/20

7,J571B"

3,J4/0E"
3,J4/70D"
1,J4/08"
3,J3/5"
3 sJ4/0E"
$,J4/08"
1,J4/708"

5,Jd3/76"
3 ,J4/07"

3,J4707"
1,J4/08"

3,J4/707"

3,J3/5"

3,J4/00"
3.J3/6"

3,J3/3"

sPREFERED FORM
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NEST.ERR?

PC.MODES?
PSL.C?
PSL.CC?
PSL,MODE?
PSL.N?
PSL.V?
PSL.2?
PTE.VALID?

03172
QUAD?

RLOG.EMPTY?
ROR?

5C,GT.0?
SC.NE.O?
5C?
SIGNS?
SRC.PC?
s8?
STATE(T7)?
STATEO?
STATE1=07?
STATEL?
STATE2?
STATE3=0?
STATE3?
STATE4?
STATES?
STATE6?
STATE7=47

TB.TEST?

VA31-307
VA31?

z?
ZO0NED?

"BEN/LAST.REF"

"BEN/PC.MODES"
"BEN/PSL.CC"
"BEN/PSL.CC"
"BEN/PSL.MODE"
"BEN/PSL.CC"
"BEN/PSL.CC"
"BEN/PSL.CC"
"BEN/TB.TEST"

"BEN/SIGNS"
"BEN/DATA.TYPE"

"BEN/ALU1=0"
"BEN/ROR"

"BEN/SC"
"BEN/MUL"
"BEN/SC"
"BEN/SIGNS"
"BEN/SRC.PC"
“BEN/EALU"
“STATE7=42"
"BEN/STATE3~0"
"HSEN/STATE3=0"
“BEN/STATE3~0"
"BEN/STATE3=0"
"BEN/STATE3=0"
"BEN/STATE3=0"
"BEN/STATE7-4"
"BEN/STATET=4"
"BEN/STATE7=4"
"BEN/STATE7-4"

"BEN/TB,TEST"

"BEN/PSL,MODE"
"BEN/PSL.MODE"

"BEN/Z"
"BEN/DECIMAL"

;,J4/0B"

$,J4/0E"

3,Ja/7"
3,J4/0D"
3,J4/0B"
3, J5/0F"

3,J3/3"

3eJ4/7"

1,J3/3"
3COMP MODE, BEN ON SRC R = PC
1,J4/0E"
$,J4/0E"
3,J4/0C"
7,J4/0D"
1,J4/08"

3,J4/07"

$,J5/07"
2,J5/0F"

1,J271"
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FPA CONTROL WORD FIELDS

47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32
[\ v J\ v I\ LN )
NEXT ADDRESS BRANCH EALUA EALUB
ENABLE  INPUT  INPUT
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
¢ Y ) — v N I\ )
EALU MCTL  EXPONENT MISCELLANEOUS SCRATCH
CONTROL PROCESSOR CONTROLS PAD
FP SYNC CONTROL  walT NORM, CONTROL
REGISTER
1514 13 12 11 10 03 08 07 06 05 04 03 02 01 00
L .. I\ J N J
Y Y Y Y
BUSA —BUSB FRACTION SIGN LATCH MULTIPLIER
DATA SOURCE PROCESSOR CONTROL OPERAND
CONTROL CONTROL
REMAINDER
REGISTER
CONTROL

73

TK-0613



sFIELDS ARRANGED FROM HI TO LO ORDER BITS

LRTCL
CREXADEZCIMAL

NAD/=0C,9,39,+

BEN/=C,3,26,D

~
L AMXC,/=2,2,34,D

BMXC/=0,2,32,D

JNEXT ADDRESS DEFAULT IS THE FOLLOWING
sMICRO WCRD

'
ERANCH ENAELE

yDEFAULT
;SEE TABLE FOR EXPLANATION

v

TEALU A INPUT

PSEL LA TO FALY
sSEL LB 7D kAL
JSEL PR TO EAL
sADD. COMDITICNAL

JEALU B INFPUT

;RCA NCRVALIZATION CONSTANT

30(16) NUTATION

SNOILINI43A @7314 WOYH TOHLNOD Vdd



i
H
v

v

MCTL/=0,1,28,D

N

N
c

T
H

iwon

27=0
NT=1 H

EAC/=0,4,24,D

PASS AM_X
AMX MING
AMX PLUS

JEALU=3F*

START A ULTIPLY

EXPFONENT °2RCCES50R CONTROLS

POLY ARG EXP REG CETS EALU
PRODUCT £XP REG GETS EALU
LOAD PX & «R

LB GETS BUS B

LB GET: 5U5, XR GETS EALU
LB_BUS, “R_EALU

LB_BUS, CSraxXK_EALU

LA_BUS A
LA_BUS, XR_ZALU
LA_BUS, PR_ZALU

LA_BUS. FRSXR_EALU

LA_BUS A, LS_BuS B

LA_BUS &, L2_BUS B, XR_EALU
LA_BUS A, L3_3US 3, PR_EALU
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WAIT/=0,1,23,D

NOP=0 H
WAIT=1 JENABLE 3TALL
MmsSC/=C,3,20,D :MISCELLANEQUS CONTROLS
NQF=0 H
P.ACD=1 ;P0LY ADO FOR SIGN PROCESSOR
MC=2 :SET ERRIF 81T FOR RESRVD OPND
FR.0=3 JCLEAR RIWINWDER REGISTER
cc=2 ;ERROR CONDTITIONS
LDSX=5 ;LOAD SIG. TOF X FOR POLY
IRC=6 sINSTRUCTIZN 3RANCH 0
IR1=7 s INSTRUCTiON BRANCH 1
NRC/=3,2,18.,0D sNORMALIZER RECESTER
NOP=3 H
SL=2 sSHIFT LEFT (NORMALIZE)
LD=0 ;LCAD BUS A, BUS B
SCR,/=0,2,16,D ;FPA SCRATCH PAD CONTROLS
CPU=0 ;REGISTER ADCRESS FROM CPU
DPR.R=1 1SP2+1 ,PRN+1
R.R=2 ;SP1,5P2

DP=3 i PRN+1, PRN
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BSC,/=8,4,12,D i DATA SOURCE FOR BUS A AND BUS B

INTH=3 s INTEGER FRCODUCT HI TO BUS A
NL=4 NSHFL TC BUS A, BUS A TO BUS B
NH=5 yNSHFH & ZXP TO BUS A, A 70 B
PQ=6 iPROD/QUTTH 73 BUS A, P,/QL TO BUS B
INTL=7 JINTEGER PRCTL TC BUS A
10=8 yID BUS TC BUS A, B
LR=2 ;IBUF DAL REGISTER TO BUS
ID.RE=0A ;10 TO BUs 4, RSB TO BUS B
R=0B sRA TO BUS A, RB TO BUS B
FAL.X=0C sHARDWARE DETERWMINED
FAL.LH=0D JFALUL T3 3Us A, FALUH TO BLS B
FAL.HL=CE FALUH TC 3SUS A, FALUL TO BUS B

FADC/=2C,4,8,D s FRACTICH PROCESSOR CONTROLS
AR=0 ;s LOAD AR, ARO
BR1=1 ;LCAD BR1
AR1=2 3 LCAD AR?
R1=3 ;s LOAD AR, BRY
SR=4 ;s LCAD BR1,EBRO
ERO=% s LOAD BRO
ARO=6 i LDAD ARZ
RC=7 ;LCAD BR2., ARO
LC=8 ;LOAD 2R, BR
A.Z=0A HARDWARE DETERMINED ADD/SUB
A=CC sOUTPUT AR
3=0D ;OUTPUT BR

SGNC/=0,3,5,D ;SIGN LATCH CCINTROLS
NOF 2 sSIGN LATCTHES UNTHANGED
LGS TBUS A(13) T2 Sa

+IF SUB, SA<- NOT SA ; ELSE SA <~ SA
TRESULT SIGN 756 SA

[T

me
W

Ur e it

» >
DU
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;BUS B(1%: TC o8

;BUS A(1%: TO SA BuUS 3(:5) TO S8
;SE TD SA

JSA XOR A TO SA

LRR/=C,1,3,2 JREMAINDER REGISTER CONTROLS
NOP=0 H
LD.3R= ;LOAD REMAINDER REGISTER
oPLD/=6,4,0.D sMULTIPLIER CPERAND CONTROLS
NCP=0 M
MC=1 s LOAD MULTIPLICAND
MCc1=2 ;s LOAD UPFZR HALF OF MULTIPLICAND
MC.P0=4 s LOAD DP LTw HALVES
KZ0=5 s LOAD LOwiR RALF OF MULTIFLICAND
LOR.R=8 s LOAD ALL “0OR R-R
WCI.VWP1=0A JLOAD M'CLuD INTEGEREMULTIPLIER HIGH FRACTION
fC1=08 s LOAD MULTIPLIC:ND INTEGER
MP=0C ;LOAD MULTIFLIER
MPO=0D ;LOAD LONZR HALF OF MULTIPLIER
Mp1=0E sLOAD MULTIP_IER, HIGH FRACTION
INIT=0F sCONTROL INITIALIZATION

oy ok ok ok ok ok gk K ok KK K K K K ok K ok K Kk KRR KKK xR o

H I »
H * BEN TABLE *
* *

o ok sk kA ok ok ok ak K A K R K K K K K Rk ok 3 koK RO ROR R e ok K b R A

T BEN LADTS<2> UJADRS<1> UADRS<D>

;0 0 0 2 (NOP)
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13 RSV H

;4 POLY DONE L

H) (A OR B)=0 H
16 0

37 [¢)
"TRANSFER MACRO

AR_PROD
BFCRK
BUS_0
CPU_ANSH
CPU_ANSL
EALU_PR
EALU_PR-XR
ERCH
Foa.IRD
FI57NC
IRD
Li&FR_LB
LIEPR_PR-K
LASSA_O
L4_0
ta_Le
LA_PR

LA _PR+K
La_Fa=K
LS
LB_FR

IRBR1 L IRBRO L (OPCODE SRANCH)

SWR H SwR H (NCOMALIZATION SHIFT WITHIN RANGE)
B=0 H A=0 H (ZEROES AND RESERVED OPERANDS)
CPSYNC H FLOAT H (SYNCHRONIZATION WITH CPU)
SUB=*ED<2 H SU3+00YJEBLE*ED>8 H (EXP. DIFF.)

0 MUL/DIV DONE H

[PR=0+PR<9>] L PF<8> H (OVER/UNDERFLOW IN POLY)
DEFINITICNS"

"BSC/PQ, FADC/AR"

"MSC/IRT,MNAD 100, WAIT/WAITY
WBSC/NL, EALUC/K3FF, AMXC/ FR"
WENMXC/NK. 35CNH, AMXC/PR, EALUC/A"
“BMXC/NK , 535 /NL, AMXC /PR, EALUC/A"
NAMXC/PR,SALUCS A"

WAMXC /PR, SMAL/XR,EALUC, A-B"

Ut

"rRSC/CCn

"GCR/R.R. :ADu/R1,MSC/IRO.ESC/R.SGNC/LDS,DPLD/LDR.R.EAC/LDAB“
"FRSYNC/F=5"

WNAD/OAZ . EALUC/3,FEDC/LD, SGNC/A.RES,BSC/NH, OPLD/INIT,MSC/RR.O"
"BEC/NH, Lx T LB .EALU«/H.»NC/PR Lar

"AMKC/PR EALUC, AL SAC/#80,BSC/NH,EAC/PR.LAY

CEALUC/KSF F,E‘KC,NK.S C/NH,EAC/LDA,SGNC/A.RES,AMXC/PR"
YEALUC/K3 T,L 4T Nn, B3C /N, EAC/LDA, AMXC/PR"

WAMXC/LB . XS LB, ‘ﬁ'uh/A 3SC/NH,EAC/LDA"

"ANXL/PR,LA UC/ABMXCT/LB,BSC/NH,EAC/LDA"
VAMXC/PR, A+B,EFXC/420,8SC/NH,EAC/LDA"
YANKC/PR, A-8,EWMXC,/ =260 ,BSC/NH,EAC/LDA"
"EALUC/Y C/NK,BSC/NL,EAC/LDB,SGNC/LDSB“
"AMXC/PR, ‘AL, BWMXC/LB,ESC,/NH,EAC/LDB"
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LB_Fi-K
LGAD. KD
LOAD. A1
LCAD. B
LOAD.BO
LCAD. D1
LOAD. COEFH
LOAD.COEFL
LEAD. MR
LCAD.208
MCO_NSHFL
MC1_NSHFH

Mo B9
MINLIT

NOP

NCIM. PQ
NORM. SUM
NR_AR
NR_HR
NR_FD
NR_PFCD
NR_QUCT
STLYL.ADD
P2_0
PR_CLND
FR_K

PR_LA
PR_LA~K
PR_LA+LB
PR_LA+NROM
PR_LE

"AMXC/PR,YALUC/A-B,BMXC/¥80,BSC/NH,EAC/LDB"
"FADC/ARD,OFL "Co

“FACC/ARY ,EAL/LTA,SGNC,/LOSA,OPLD/LDR.R"
"FADC/BR,EXL LD2.SGNC/LDSB,0PLD/MP"

"FADC/BR2.C2_3/m20"
“"FADC/BR1.EAZ/LDE,SGNC/LDSB,0PLD/MCI.MP1"
"BSC/1D, :C.BR1,EAC/LLB,SGNC/LDSB"
YBSC/ID,FALC BRO"
"SGNC/LD3,7ACC/Rk1,EAC/LDAB,OPLD/LDR.R"

"BSC/R,SC5.DFZ.R,FADC/RO"
"BSC/NL,CRLD ‘MCO"
"BSC/NH,0PLD MC1™
CMITL/CNT
“BSC/FAL.HL,FADC/B,0PLD/NC"
“OPLD/INIT"

"BEN/O"
"EAC/LDP?,S(NC,/A.RES,ESC/NH,MSC/CC,EALUC/A+B, AMXC /PR, BMXC/NK"
"EAC/LDPR,SUNC/A.RES.ESC/WH,MSC/P.ADD,EALUC/A+B,AMXC/PR, BMXC/NK*
"FADC/A,: FAL. =L ,NRC,/LD"

"FADC/B, & HL,NRC,/ LD

“FADC/A. S, FAL.X . NRC/LD"

"B8SC/PQ,"

"8SC/PQ, L

"MSC/P.ADD

"AMXC/LEB ., L
YAMXC,/COM L, E LU AL EAS/LEERY
"BMAC/#83 .5 AL LC/h3FF,EAC/LDPR
YANMXC/LA .8 ;AL EAC/LDPR

"AMXC/LA L ES A+5, EMXC, #8280, EAC/LDPR"
"AMXC/LA E,EALUC/A+3,EAC/LDPR"
YANMXC/LA, L A, ZALUC/A+3,EAC/LDFR"
"AMXC/LB.ZA JALEAC/LDFR"
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TRANSFER MACRO

PR_LB+K
PR_LEB-K
PR_LB=-XR
PR_FR+K
PR_SR+NRCOM
PR_PR+XR
PR_PR=-K
PP_UNDR
FR_MR+LB
RR_NR

RS
SA_SA.XGR.SUB
SA_5A.XCR.SX
SA_s8

SA_SR

SX_SA

wAlIT

XR_LA

DEFINITIGHS

WAMXC/LB.ELLUC/A+B, BMXC/#E0,EAC/ I.LDPR"

"ANXC/LB.“ALLC, A-E,EMXC/#80,EAC/ .DPR"

"AMXC/LB.ZWxS XR,EALUC/A~B,EAC/LDPR"

" AMXC/PR . ¢ #&C,EALUC/A+B,EAC/LDPR"
Nw, EALUC/A+G,EAC/LDPRY

AR,EALUC/A+B,EAC/LDPR"

C/PR. 480 ,EALUC/A-B,EAC/LDPR"

VWEAC/LOPR, Z4LUC, R3FF"

wEAC/LDRR, AvAC/ LB, EMXC/XR,EALUC/A+B"

WIRR/LD.RS"

“MSC /MO

PSENC/ AL SNAY

"SGNC/ALXOR. X"

"SGMC/A.

“SGNC/A.EE5"

"MSC/LES A"

"WAIT/WAIT*®

"AMXC/LA,EALUC/A,EAC/LDXR"

"BRANCH MACRO DEFINITIONS*

{A.0R.E).0?
CPSYNC?
DIV.DCNE?
ERRCR?
EXP.DIFF?
FLOAT?
MUL.CONE?
CECODE?
SwR?
ZERD3ZS?
POLY.DONE?

“BEN/5"
"BEN/4"
"BEN/B"
“BEN/7"
"3EN/5"
“BEN/4"
"BEN/6"
"BEN/1"
nREN/2Y
"BEN/3"
“BEN/4"
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CIB Q-BUS REGISTERS (LOWER)

IDBUS  QBUS
ADDRESS ADDRESS 15 0
- 173000 ROM 0 [ ROM 0 DATA <15:0> IR/O
15 0
- 173002 ROM 1 | ROM 1 DATA <15:0> —Ia/o
15 0
- 173004 SPARE L SPARE ITIMEOUT
15 0
—~ 173006 1D DATALO [ ID DATA <15:0> IR/O
15 0
- 173010 IDDATAHI I ID DATA <31:16> In/o
15 0
- 173012 SPARE L SPARE JTIMEOUT
15 8 7 6 0
04 173014 RX DONE [0 o|R*X Io of RW
DNE I
16 8 7 6 ]
TX ol
06 173016  TX READY [ 0
|0 0 npvl o|rmw

BASE ADDRESS ON M8236:
W1 INSTALLED — 1730XX
W1 REMOVED — 1630XX
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CIB Q-BUS REGISTERS (UPPER)

1D BUS
ADDRESS

(05)

{05}

{07}

{07)

asus
ADDRESS
15 00
173020 TOID LO ' T0 1D <15:0> J AW
15 00
173022 TO D HI | TOID <31:16> | RIW
15 00
173024 FMIDLO r FM ID <15:0> ‘ R/O
15 00
173026 FMID HI [ FMID <31:16> I RIO
514 g8 7 6 00
) RCV 1D ADDRS <5:0> aw
173030 IDC/S r] |INVERTED AND READ ONLY
D D
CYCLE MAINT
RCV D
WRITE WRITE
asus
ADDRESS

06

02 o1 00

15 14 13
173032 MCR [ [/I/[

[ 1 o

cPU MAINT
RESET  RET
ENAB
HLT
REQ

15 14 13 12 11 10

II/I]l l

STAR SOMM

T

INTR
DISAB

upC12 ROM

NOP

09 08 07 06 05 04 03

I
PRO-
CEED

SBC

o e AT IATTI TT A ]

FLPY RUN RDY
ON IE
BOOT CNSL HALT
CMND STATE
15 08 07 06

01 00
l RAW
AUTO RST| LOCK

REMOTE

02 01 00

173036 V-BUS | V BUS SER CHNL <7:0>

[ TTTT T LT fow
]

v v
1 3 SLFTST CLK

CPT CPT 0 \2
0 2 LOAD

TX-0205

86



EXPLANATION OF VERSION NUMBERS FOR CONSOLE BOOTING

When WCS has been reloaded, the console terminal prints out
revision status, for example:

VER: PCS=@1 WCS=pE-10 FPLA=QE CON=V@7-08-L KE788 PRESENT

The PCS code refers to the revision number of the programmed
control store (ROM). The WCS (writable control store) code
contains two numbers. The primary version number (in this case,
PE) refers to the FPLA number that is required for this WCS
version. The secondary version number (in this case, 18) refers
to the version of WCS that has been loaded.

The FPLA (field programmable logic array) code refers to the FPLA
chip revision that is currently installed in the VAX-11/78@¢ CPU.
This chip causes the microprocessor to retrieve microwords from
WCS instead of from PCS when specific locations are addressed.

The CON (console) code refers to the revision number of the
console software that has been loaded into the LSI-11 memory.

Two types of mismatch may occur. If the WCS revision does not
match the FPLA revision, the console program issues a warning. If
the WCS revision does not match the PCS revision, however, the
mismatch is fatal.
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CONSOLE HELP FI

VAX-11/780 CONSOLE HELF

LE

FILE REV. 8 March 29r 1982

SYNTAX? ALL COMMANDS ARE TERMINATED BY CARRIAGE RETURN.
EXAMINE’ ANDI ‘DEFOSIT’ <QUAL> SWITCHES FOR ADDRESS SFACE
/P’ = FHYSICAL MEMORY(THE DEFAULT)
/¥’ = VIRTUAL MEMORY
“/1° = INTERNAL (PROCESSOR) REGISTERS
/G’ = GENERAL REGISTERS O THRU F(RO THRU FC)
‘/VB’ = VBUS REGISTERS
/1D’ = IDBUS REGISTERS
EXAMINE’ AND ‘DEFOSIT‘ <QUAL: SWITCHES FOR DATA-LENGTH @
‘/B° = BYTE (8 BITS)
/W7 = WORD (2 BYTES)
7/L7 = LONGWORD (2 WORDS)
/Q% = QUADWORD (4 WORDS)
<ADDR: IS A <NUMEER:s OR ONE OF THE FOLLOWING SYMBOLIC ADDRESS
‘ROPRIYR2ro0svsssR11sAFyFFsSFyFC’  (GENERAL REGISTERS)
‘FSL’ = FROCESSOR STATUS WORD
X’ = LAST ADDIIRESS .,
e = ADDRESS FOLLOWING ‘LAST’ (%) ADDRESS
s = ADIRESS FRECEEDNING ‘LAST’(X) ADDIRESS
‘e’ = USES LAST EXAMINE/DEPOSIT DATA FOR ALIIRESS
“NUMBER> = STRING OF DIGITS IN CURRENT DEFAULT RADIX»
OR STRING OF DIGITS FREFIXED WITH A DEFAULT RADIX
QUERRIDE (%0 FOR OCTALs %X FOR HEX).
‘ROOT ~-B0O0OTS THE CFU FROM DEFAULT DEVICE
BOOT <LEVUNAM: -TAKES THE FIRST THREE ALFHANUMERIC
CHARS OF <DEUNAM:s AND EXECUTES THE
INDIRECT FILE ’/<DHEVUNAM:>ROO0.CMD’
‘CLEAR STEF’ ~ENABLE NORMAL (NO STEF) MODE
‘CLEAR SOMM’ ~CLEAR ’*STOF ON MICRO-MATCH’ ENAELE.
NOTE: ID REGISTER 21 IS THE
MICRO-MATCH REGISTER.
“CONTINUE- ~ISSUES A CONTINUE TO THE ISF
DEPOSITL/<SWITCH(ES)»1 <ADDK:> <DATA:‘ ~DEFOSIT <DATA: TO <ADDRESS:
“ENABLE [1X13° ~ENABLES CONSOLE SOFTWARE TO ACCESS
FLOFFY DRIVE 1 ON THOSE SYSTEMS WITH
IUAL FLOFFIES.
YEXAMINEC/ZSWITCH(ES) =1 <ADDR:> ¢ ~DISFLAY CONTENTS OF <ADDRESS:
“EXAMINE IR’ ~EXAMINE INSTRUCTION REG(IR). DISFLAYS
OF-CODEy SFECIFIER, EXECUTION FOINT
COUNTER
‘HALT -HALTS THE ISP
“HELF* ~FRINTS THIS FILE
“INITIALIZE’ ~INITIALIZES THE CFU
“LINK? ~CAUSES CONSOLE TO REGIN COMMAND
LINKING. CONSOLE FRINTS REVERSED
FROMFT TO INDICATE LINKING. ALL
COMMANDS TYFED BY USER WHILE LINKING
ARE STORED IN AN INDIRECT COMMAND
FILE FOR LATER EXECUTION. CONTROL-C
TERMINATES LINKING.(SEE FPERFORM)
‘LOALLC/START ¢ <ANDR>] <FILENAME:" -LOAD! FILE TO MAIN MEMORY» STARTING AT
AIDRESS Oy OR <ADDR: IF SPECIFIED
“LOAD/UCS <FILENAM -LOAD FILE SFECIFIED TO WCS
NEXT <NUMBER:* ~<NUMBER> STEF CYCLES ARE DONE, TYFE
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CONSOLE HELP FILE (CONT)

OF STEF DEFENDS ON LAST ‘SET STEF’

COMMAND

‘PERFORM’ -EXECUTE A FILE OF LINKED COMMANDS
FREVIOUSLY GENERATED VIA A ‘LINK’
COMMANL .

‘QCLEAR <ADDRESS::’ -DOES A QUAD CLEAR TO <ADDRESS>,;WHICH

1S FORCED TO A QUAD WORD BOUNDARY.
(CLEARS ECC ERRORS)
REBOOT” -CAUSES A CONSOLE SOFTWARE RELOALD
‘REPEAT <ANY-CONSOLE-COMMANILL:’ -CAUSES THE CONSOLE TO REFEATEDLY
EXECUTE THE <CONSOLE-COMMAND:» UNTIL
STOFFED RY A CONTROL-C (7C).

/SET CLOCK SLOW ~SET CFU CLOCK FREQ TO SLOW.
SET CLOCK FAST’ -SET CFU CLOCK FREQ TO FAST
“SET CLOCK NORMAL ~SET CFU CLOCK FREQ TO NORMAL

“SET DEFAULT <OFTION:Ly.ssr<OFTION:1" ~SET CONSOLE DEFAULTS
NOTE: <OFTIONS> ARE?
OCTAL yHEXsFHYSICAL s VIRTUAL » INTERNAL
GENERAL » VRUSy IDBUS » RY TE » WORTI» LONG y QUAT
‘SET RELOCATION?<NUMBER:’ ~FUT <NUMBER> INTO CONSOLE RELOCATION
REGISTER. RELOCATION REGISTER IS
ADDED TO EFFECTIVE ALLRESS OF
PHYSICAL AND' VIRTUAL EXAMINES ANL

DEFOSITS.
‘SET SOMM’ ~SET ‘STOF ON MICRO-MATCH’ ENABLE
/SET STEF BUS’ ~ENARLE SINGLE RUS CYCLE CLOCK MOLE
‘SET STEF INSTRUCTION' -~ENABLES SINGLE INSTRUCTION MODE
SET STEF STATE’ ~ENABLE SINGLE TIME STATE CLOCK MODE
‘SET TERMINAL FILL - NUMBER:’ ~SET FILL COUNT FOR # OF BLANKS

WRITTEN TO THE TERMINAL AFTER <CRLF:
~FUT CONSOLE TERMINAL INTO ‘FROGRAM

1/0’ MODE

7GHOW ~SHOWS CONSOLE ANDI CPU STATE

“SHOW VERSION’ -SHOWS VERSIONS OF MICROCODE AND
CONSOLE

‘START <ADDRESS:’ ~INITIALIZES THE CFU,DEFOSITS<ALDRESS:
TO FCy ISSUES A CONTINUE TO THE ISF.

TEST” ~RUNS MICRO-DIAGNOSTICS

TEST/COM’ ~LDADS MICRO-DIAGNOSTICSs AWAITS
COMMANDS

‘UNJAM ~UNJAMS THE SRI

‘WCs” ~CALLS MICRO-DEBUGGER. WCS MICRO-

DERUGGER FLOFFY MUST BE INSERTED
IN CS1. ELSEs "FILE NOT FOUND®" ERROR.
(FOR DEBUGGER HELF» INSERT WCS DERUG
FLOFFY, THEN TYFE ‘@WCSMON.HLF‘)
“WAIT DONE” ~WHEN EXECUTED FROM AN INDIRECT
COMMANDY FILEy THIS COMMANDI WILL CAUSE
COMMAND FILE EXECUTION TO STOF UNTIL?
A) A ‘DONE‘ SIGNAL IS RECEIVED FROM
THE FROGRAM RUNNING IN THE VAX
(COMMANI! FILE EXECUTION WILL
CONTINUE)» QR
THE VAX-11/780 HALTS, OR OFER-
ATOR TYFES A CONTROL-C ("C ¢
COMMAND FILE EXECUTION WILL
TERMINATE) .
/7P (CONTROL-F) -FUT CONSOLE TERMINAL INTO ‘CONSOLE
1/0‘ MODE
(UNLESS MODE SWITCH IN ‘DISABLE’)
‘@<F ILENAME: -FROCESS AN INDIRECT COMMAND FILE

R
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CONSOLE ABBREVIATION RULES

VAX-11/780 CONSOLE ABBREVIATION RULES

REV-6 12-AFR-79

THIS FILE SHOWS THE SHORTEST UNIQUE COMMAND! ANII QUALIFIER STRINGS.

COMMAND
‘ROOT
‘CLEAR SOMM
‘CLLEAR STEF*
“CONTINUE”
“DEFOSIT <ADDRESS> <DATA:‘
TENARLE I1X1$°
“EXAMINE < ADDRESS:’
‘HALT
“HELF '
JINITIALIZE'
“LINK’
‘LOAD <FILENAME:’
NEXT <NUMRER:’
“FERFORM
‘QCLEAR <ANDRESS>~
“REROOT”
‘REFEAT < CONSOLE-COMMANI:“
‘SET CLOCK FAST”
“SET CLOCK SLOW’
‘SET CLOCK NORMAL‘
SET RELOCATIONS<NUMBER:”
“SET SOMM’
‘SET STEF RUS”
‘SET STEF STATE”
‘SET STEF INSTRUCTION’
‘SET TERMINAL FILL:<NUMBER:‘
‘SET TERMINAL FROGRAM’
‘SET DEFAULT <OPTION-LIST>’
GHOW
‘SHOW VERSION’
START <ADDRESS:’
‘TEST'
“UNJAM
‘WAIT DIONE“
‘WCS’
‘@ F ILENAME:"

QUALIFIERS
/RYTE
/WORD
/LONG
/QUAT
/0CTAL
/HEX
/FHYSICAL
/VIRTUAL
/INTERNAL
/GENERAL
/VRUS
/IDRUS
/WCs
/NEXT < NUMBER
/COMMAND
/START ! <ALDRESS>

SHORTEST ABBREVIATION RECOGNIZED

e
‘DN “ALDDRESS:
“EN DX13%7

‘E < ALIIRESS:’
He

‘HE "

1

LIv

‘L <FILENAME:’
‘N < NUMBE
ey

‘@ “ADDRESS:’
‘RER’

‘R < CONSOLE-COMMAND: <
‘SE C F’

‘SE C 8§

‘SE C N’

“SE RI<NUMERERX "’

‘SE 807

‘SE § B’

‘SE § 87

‘SE § I’

‘SE T FI<NUMBER:"
‘SE T FR’

‘SE I <OPTION-LIST>'
rGH’

‘SH vV’

‘S <ADNDRESS:>’

e

e
‘WA D’

G
‘@<FILENAME:"

SHORTEST ARBREVIATION RECOGNIZED

/B

/W

/L

/Q

/0

/H

/B

/¢

/1

/G

/VR

/1D

/WC
/NINUMBER:
/C

/S ADDRESS:
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ERROR MESSAGE HELP FILE

1VAX~11/780 ERROR MESSAGE HELF FILE REV-4 12-AR-79
THIS FILE LISTS ALL THE FOSSIELE CONSOLE ERROR MESSAGESs INDICATING
CAUSE» AND FOSSIELE CORRECTIVE PROCEDURES (IF NOT SELF-EXFLANATORY)

SYNTACTIC ERRORS ¢
P TEXT-STRING:’ IS INCOMFLETE ! THE <TEXT~STRING: IS NOT A COMFLETE
! CONSOLE COMMAND

?/<TEXT-STRING>’ IS INCORRECT ! THE <TEXT-STRING> IS NOT RECOGNIZED
! AS A VALID COMMAND

PFILE NAME ERR ! A <FILE~NAME> GIVEN WITH A COMMAND
! CAN NOT BE TRANSLATEL TO RADSO.
! (<FILE-NAME> IS INVALID.)

THE CONSOLE DETECTEDR AN ERROR IN THE
FORMAT OF AN INDIRECT COMMAND FILE.
FOSSIBLE ERRORS ARE! 1) MORE THAN 80
CHARACTERS IN AN INDIRECT COMMAND LINE
OR 2) A COMMAND' LINE DI NOT END

WITH A CARRIGE RETURN AND LINE FEED.

?IND-COM ERR

COMMAND-GENERATED' ERRORS ¢

A <FILE-NAME: GIVEN WITH A ‘LOAD”

OR ‘@’ COMMAND DOES NOT MATCH ANY
FILE ON THE CURRENTLY LOADED' FLOFFY
OISC. CAN ALSO BE GENERATED RY
‘HELF‘y"BOOT’» OR AN ATTEMFTED WCS
LOAD IF HELF FILE» BOOT FILE,» OR WCS
FILE IS MISSING FROM FLOFFY.

PFILE NOT FOUND

?NO CPU RESFONSE ! CONSOLE TIMED-OUT WAITING FOR A
! RESPONSE FROM CFU. (RETRY. INDICATES
! POSSIBLE CFU-RELATED HARDIWARE FAULT.)

PCPU NOT IN CONSOLE WAIT LOOF, ! A CONSOLE COMMAND REQUIRING ASSISTANCE
COMMAND' ABORTELD ! FROM THE CFU WAS ISSUED WHILE THE CFU
! WAS NOT IN THE CONSOLE SERVICE LOOF.
! (HALT CFU3; RE-ISSUE COMMAND.)

?CPU CLK STOF» COMMAND ARORTED A CONSOLE COMMAND THAT REQUIRES THE
CFU CLOCK TO BE RUNNING WAS ISSUED
WHILE THE CLOCK WAS STOPFED.

(CLEAR STEF MODE3 RE-ISSUE COMMAND.)

PCANT DISABLE BOTH FLOFPFIES, ! AN ATTEMFT WAS MADE TO DISABLE EOTH
FUNCTION ABORTED ! THE REMOTE AND LOCAL FLOFFY.

FLOFPY-GENERATEL' ERRORS ¢

THE CONSOLE FLOFFY DRIVER DETECTED

AN ERROR., CODES ARE AS FOLLOWS:?

(CODES ALWAYS FRINTED IN HEX RADIX)

CODE=1 FLOFFY HARDWARE ERROR
(CRC+PARITYSETC)

CODE=2 FILE NOT FOUND

CODE=3 FLOFFY DRIVER QUEUE OVERFLOW

CODE=4 CONSOLE SOFTWARE REQUESTED
AN ILLEGAL SECTOR NUMBER

?FLOPFY ERRy CODE=X
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ERROR MESSAGE HELP FILE (CONT)

PFLOFFY NOT READY !

THE CONSOLE FLOFFY DRIVE FAILED TO
BECOME READY WHEN EOOTING. (RETRY.)

?NO BOOT ON FLOFFY

PFLOPFY ERROR ON BOOT

CONSOLE ATTEMFTED TO ROOT FROM A
FLOFFY THAT DOES NOT CONTAIN A VALID
ROOT ELOCK. (CHANGE FLOFFY DISK.)

MICRO-ROUTINE ERRORS @

PMIC-ERR ON FUNCTION

A MICRO-ERROR OCCURRED IN THE CFU
WHILE SERVICING A CONSOLE REQUEST.
SEI ERROR REGISTERS ARE DUMFED AFTER
THIS MESSAGE IS PRINTELD.

(ACTION DEPENDANT ON ERROR.)

?INT-REG ERR

A MICRD-ERROR OCCURRED WHILE ATTEMF-
TING TO REFERENCE A CFU INTERNAL
(FROCESSOR) REGISTER. AN ILLEGAL
ADDRESS WILL CAUSE THIS ERROR.

PMICRO-ERRy CODE=X

AN UNRECOGNIZED' MICRO-ERROR OCCURRED.
THE CODE RETURNED BY THE CFPU IS NOT IN
THE RANGE OF RECOGNIZED ERROR CODES.
‘X’ IS THE CODE THAT WAS RETURNED BRY
THE CFU,

PHMEM-MAN FAULT»COLE=XX

A VIRTUAL EXAMINE OR DEFOSIT CAUSED
AN ERROR IN THE MEMORY MANAGEMENT
MICRO-ROUTINE. °XX’ IS A ONE BYTE
ERROR CODE RETURNED RY THE ROUTINE»
WITH THE FOLLOWING BIT ASSIGNMENTS?

BIT 0 = LENGTH VIOGLATION(RITS NUMEBERED
FROM RIGHT)

BIT 1 = FAULT WAS ON A PTE REFERENCE

RIT 2 = WRITE OR MODIFY INTENT

BIT 3 = ACCESS VIOLATION

EITS 4 THRU 7 SHOULD BE IGNORED

CFU FAULT-GENERATED ERRORS ¢ !

PINT-STK INVLD !

THE CFU HALTED BECAUSE THE INTERRUFT
STACK WAS MARKED INVALID.

PCPU DBLE-ERR HLT

A MACHINE CHECK OCCURRED REFORE A
FREVIOUS MACHINE CHECK HADI BEEN
HANDLED, CAUSING THE CFU TO EXECUTE

A ‘DOUBLE ERROR’ HALT. (EXAMINE ID REG
30-3F (HEX)3 DATA INDICATES CAUSE OF
MACHINE CHECK .)

?ILL I/E VEC !

THE CPU DETECTED AN ILLEGAL INTERRUFT/
EXCEFTION VECTOR.

PNO USR WCS !

CFU DETECTED AN INTERRUFT/EXCEFTION
VECTOR TO USER WCS AND NO USER WCS
EXISTS.

PCHM ERR t

A CHANGE MODE INSTRUCTION WAS ATTEMP~
TED FROM THE INTERRUFT STACK.
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ERROR MESSAGE HELP FILE (CONT)

INT PENDING

THIS IS NOT ACTUALLY AN ERROR» EBUT
INDICATES THAT AN ERRDR WAS FENDING
AT THE TIME THAT A CONSOLE-REQUESTED
HALT WAS FERFORMED. CONTINUE CFU TO
CLEAR INTERRUPT.

INDICATES THAT THE VAX-11/780 MICRO-
MACHINE HAS FAILED TO STROBE INTER-

RUPTS WITHIN THE MAXIMUM TIME PERIOD
ALLOWED .

VERSION MISMATCH ERRORS @ t

THE MICROCODE IN WCS IS NOT COMPATIELE
WITH THE FFLA. THIS MESSAGE IS FRINTED
ON EACH ISF START OR CONTINUE,BUT NO
OTHER ACTION TAKEN BY CONSOLE.

THE MICROCODE IN FCS IS NOT COMFATIELE
WITH THAT IN WCS. ISP START AND CON-
TINUE ARE DIISAEBLED BY CONSOLE.

PRINTED WHEN CONSOLE MODE SWITCH
ENTERS A ‘REMOTE’ FOSITION, AND THE
REMOTE SUFFORT SOFTWARE ROUTINES ARE
NOT INCLUDED IN THE CONSOLE.

CONSOLE-GENERATED ERRORS ¢ !

PTRAF-4y RESTARTING CONSOLE !

THE CONSOLE TOOK A TIME-QUT TRAF.
CONSOLE WILL RESTART.

PUNEXPECTED TRAF !
MOUNT CONSOLE FLOFFYs THEN TYFE ~C!

CONSOLE TRAFFED TO AN UNUSED' VECTOR.
CONSOLE REROOTS WHEN ~C TYFED.

?QR-BLKD” !
1

CONSOLE 'S TERMINAL OQUTPUT QUEUE IS
BLOCKED. CONSOLE WILL REEOOT.
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CONSOLE REMOTE ACCESS HELP FILE

UAX-11/780 CONSOLE - REMOTE ACCESS HELF FILE REV-02 26-JUL-78B

“ENABLE TaLK‘ ~ESTARLISH TERMINAL TO TERMINAL COMMUNICATION
EETWEEN LOCAL ANII REMOTE TERMINAL. KEYS
STRUCK ON ONE TERMINAL ARE FRINTED ON THE

{OTHE CONTROL-F TERMINATES TALK.
ENABLE ECHO’ -CAUSES CHARACTERS TYFED IN TALK MODE T0 RE
ECHOED RACK TO THE ORIGINATING TERMINAL.
ENABLE LOCAL COFY’ ~CAUSES THE LOCAL TERMINAL TO GET A COFY OF

OF QUTFUT BEING SENT TO REMOTE TERMINAL.

ENABRLE LOCAL CONTROL ‘-ALLOWS LOCAL TERMINAL TO CONTROL SYSTEM WHEN
CONSOLE SWITCH IS IN REMOTE POSITION(S). DIS-
AELED BY A CONTROL-F FROM THE REMOTE TERMINAL.

‘ENABLE CARRIER ERROR ‘-CAUSE CONSOLE TO FPRINT ‘PCARRIER LOST’ WHEN A
LOSS OF CARRIER IS DETECTED AT REMOTE INTERFACE.

‘DISABLE ECHO —INHIBITS ECHO OF CHARACTERS TYFED IN TALK MODE.

‘DISABLE LOCAL COPY’ ~IISABLE LOCAL TERMINAL FROM RECEIVING COFY OF
OQUTFUT TO REMOTE TERMINAL.

‘HISABLE CARRIER ERROR‘-CAUSES CONSOLE TO INHIBIT PRINTING OF CARRIER
LOST MESSAGE WHEN LOSS OF CARRIER DETECTED.

‘ENARLE LOCAL FLOFFY’ -(AFFECTS FROTOCOL DFERATION ONLY) ON AN ATTEMPT
TO OFEN A FILE, THE DIRECTORY OF LOCAL FLOFFY
WILL BE SEARCHED FIRST. IF FILE IS NOT FOUNID,
REMOTE’ FLOFFY’S DIRECTORY IS SEARCHED FOR FILE.

‘DISABLE LOCAL FLOFFY ‘—(AFFECTS FROTOCOL DFERATION ONLY) ON AN ATTEMFT
TO OFEN A FILEy THE FILE IS SEARCHED FOR ON
THE ‘REMOTE’ FLOFFY ONLY.

‘IISARLE REMOTE FLOFFY’-ON AN ATTEMFT TO OFEN A FILE, ONLY THE DIRECTORY
OF THE LOCAL FLOFFY WILL BE SEARCHED. THIS COMMANI
ANIt “DNISABRLE LOCAL FLOFFY‘ ARE MUTUALLY EXCLUSIVE.

'ENAELE REMOTE FLOFFY’ ~ALLOWS THE DIRECTORY OF THE ‘REMOTE’ FLOFFY TO EE
SEARCHED ON AN ATTEMFT TO OFEN A FILE.
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MICRODEBUGGER HELP FILE

MICRO-DERUGGER HELF FILE REV 2.0y Arril 13, 1982

DERUGGER COMMANDS (ALL TERMINATED EY CARRIAGE RETURN)

‘E/F <ADDRESS:” ~EXAMINE FHYSICAL MEMORY

‘E/ID <ADDRESS:>’ -EXAMINE ID BUS REGISTER

‘E <ADDRESS: -EXAMINE WCS LOCATION, DISFLAY ALL FIELDS
‘E <ADNRESS: <FIELINAME-1:y<FIELUNAME-2:yyyy<FIELINAME-NY

EXAMINE WCS LOCATION, DISPFLAY ONLY FIELDS
THE FIELDS SPECIFIED.

NOTE? <FIELDNAMES: = ACFy ACM»ADS»ALUy BENs EMX»CCKyCID, DK s DT yEAL
EBMyFEK»FS» IBCy IEKyUJMs KMXrMCT y MSCyPCK» QK
RMX»SCK»SGNySHF » SI»SMXySFOyUSUyVAK

‘E RA <ADDRESS!’ -EXAMINE AN RA REGISTER

‘E RC <ADDIRESS:’ -EXAMINE AN RC REGISTER

‘E {SYMBOLIC-NAME:’ ~EXAMINE ONE OF THE SYMBOLICALLY NAMED
REGISTERS

NOTE: <SYMBOLIC-NAMES:> = DRsFERsIFAsLAsLEsLCyQsRL»SCsSRsUFC
‘0/F <ADDRESS: <DATA:‘ -DEFOSIT <DATA> TO FHYSICAL MEMORY

‘D/1I0 <ADDRESS: <DATAX’ -DEFOSIT <DATAx TO ID BUS REGSITER

‘D <ADDRESS» <FIELDNAME-1> <DATA-1>y<FIELONAME-2> <“DATA-2%r.etesses
-DEFOSIT TO WCS LOCATIONs FUTTING <DATA-13
INTO <FIELDNAME-13»y ETC. UNSPECIFIED FIELDS
ARE UNCHANGEID.
NOTE: THE ‘/Z’ QUALIFIER MAY BE USED TO CAUSE ALL UNSFECIFIED
FIELDS TO BE CLEARED.

‘Il RA “ADDRESS> <DATAX’ ~DEFOSIT <DATA> TO AN RA REGISTER
‘D RC <ADDRESS> <DATA:’ ~DEFOSIT <DATA: TO AN RC REGISTER

‘D “SYMBOLIC-NAME: <DATAX’ ~DEFOSIT <DATA:» TO ONE OF THE SYMBOLICALLY
NAMED REGISTERS(SEE LIST AROVE).

NOTE: DEFOSITS TO THE RLOG STACK(RL)> ARE NOT SUFPORTEIl.

‘CONTINUE" -RESUME MICRO-INSTRUCTION EXECUTION AS
SPECIFIED BY CONTENTS OF MICRO-FC(UFC)

‘START <ADDRESS>’ ~START MICRO-SEQUENCER AT <ADDRESS:.

‘HALT” ~HALT THE MICRO-SEQUENCER

‘SET SOMM’ -SET THE ‘STOF ON MICRO-MATCH’ ENAELE

‘CLEAR SOMM’ ~CLEAR THE ‘STOF ON MICRO-MATCH’ ENAELE

’SET STEF’ ~ENABLE SINGLE MICRO-INSTRUCTION STEF MOLE.

START OR CONTINUE WILL ALLOW ONE MICRO-
INSTRUCTION TO EXECUTEs THEN HALT THE
MICRO-SEQUENCER.

‘CLEAR STEF’ ~DISABLE SINGLE MICRO-INSTRUCTION STEF MOLE,
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MICRODEBUGGER HELP FILE (CONT)

‘OFEN “FILENAME™’ -OFEN SFECIFIED FILE ON FLOFFY DLRIVE O

OPEN DX1:<FILENAME:’ —OFEN SFECIFIED FILE ON FLOFFY DRIVE 1
NOTE? “OFEN’ IS USED TO SFECIFY A FILE CONTAINING THE MICRO-CODE
CURRENTLY LOADED IN THE WCS FORTION OF THE CONTROL STORE.
(ADDRESSES 1000(14) & UF IN THE CONTROL STORE)
THIS FILE WILL RE USED FOR ALL EXAMINES OF THE WCS»
SINCE THE WCS IS NOT DIRECTLY READAELE.

RETURN’ ~RETURN TO THE CONSOLE FROGRAM.

[0 NOT USE THE RETURN COMMAND ¢
UNLESS THE CONSOLE FLOFFY IS IN CS1. !

T0 RETURN TO THE CONSOLE FROGRAM, REMOVE
THE WCS DERUG FLOFFY, INSERT THE CONSOLE
FLOFFYs THEN TYFE ‘RETURN <CR:’.

]

|

)

+ —
+




LSI-11 CONSOLE ODT COMMANDS

Format
RETURN

LINE FEED

or ]

or -

t/
/

$n or Rn

r; G or rG

nL

;P or P

RUBOUT or
DELete

M

Description
Close opened location and accept next command.

Close current location; open next sequential
location.

Open previous location.
Take contents of opened location, index by
opened location plus 2, and open that

location.

Take contents of opened location as an
absolute address and open that location.

Open location r.
Open last location.

Open general register n (8-7) or S (PS
register).

Go to location r, initialize the bus, and
start program.

Execute bootstrap loader using n as device CSR
address.

Proceed with program execution.

Erase previous character. Response is a
backslash \ (134) each time RUBOUT is entered.

Maintenance. Display of an internal CPU
register follows the M command. Only the last
digit displayed is significant, indicating how
the CPU entered the Halt (ODT) mode, as
follows:

Last

Digit Halt Source

@ or 4 HALT instruction or BHALT L bus
signal asserted.

lors Bus error occurred while getting

device interrupt vector.
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LSI-11 CONSOLE ODT COMMANDS (CONT)

CTRL-SHIFT-S

Last

Digit Halt Source

2 or 6 Bus error occurred while doing
memory refresh.

3 Double bus error occurred (stack was
nonexistent value).

4 Reserved instruction trap occurred
(nonexistent micro-PC address
occurred on internal CPU bus).

7 A combination of 1, 2, and 4
occurred.

For manufacturing tests only. Escape this

command function by typing NULL and @ (@208 and

100).
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CONSOLE SUBSYSTEM CONFIGURATION

MICROSEQUENCER =

1D BUS

CLOCK CONTROL

[——‘ V BUS

99

CONSOLE/CPU
INTERFACE
CONTROL
[ ak ] PANEL
ROM
) Q-BUS
A 'y 1|
4 Y Y ] \
RXV11
LsI-11 4K MEM FLOPPY DLV-11 DLV-11
CONTROLLER (OPT)
EIA CONNECTION
RX01 TERMINAL FOR REMOTE
TERMINAL

TK-0192



00l

JUMPER IN/OUT RESULT

w1 - RESIDENT MEMORY AT A BANK 0
w2 I RESIDENT MEMORY AT A BANK 0
w3 - LTC INTERRUPT ENABLED
w4 - MEMORY REFRESH ENABLED
W5 - POWER UP AT 173000
W6 | POWER UP AT 173000
W7 & W8 PRECONFIGURED*
w9 - ENABLE REPLY FROM RESIDENT MEMORY
w10 | DISABLE REPLY FROM RESIDENT MEMORY DURING REFRESH
w11 | ENABLE ON BOARD MEMORY SELECT
_n n
D - 11 18
[ —
*ws I | w1
— w2
/ l_\
W7 S—
w3
— W5
w1o___|/| Il:/
/ I\-\WG
w4 —
w9
H M r 1

M7264 ETCH REV. E { AND LATER)

*FACTORY CONFIGURED DO NOT CHANGE (W7 & W8)

TK-0700
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MSV-11B MODULE JUMPER CONFIGURATION

JUMPER IN/OUT RESULT
w1 ! MEMORY BANK
SELECT 1
w2 [ (20000-37776)
w3 —
w4 - ENABLES BRPLY

DURING REFRESH

AYatd

] [

TK-0702
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col

M9400-YE Backpanel
BCOS5L-10
N J8
Red Stripe Red Stripe
Left, Smooth Down, Ribbed
BCO5L-10
Side Up Side to Backpanel
J2-—mmmmmmmmm——m—m J7

Configuration of RXV-11 (M7946)
Should be preconfigured for:

Address: 177170-177172

Vector: 264

Ribbon cable should be installed with
red stripe toward center of module.

SNOILOINNOD 3718V JA-00V6N



DLV11 JUMPER CONFIGURATION

JUMPER IN/OUT

NP
2SB I
NB2
NB1
PEV
FEH
EIA

FR3
FR2

FR1 |
CL4-CLO !

RESULT

NO PARITY

1STOPBIT

8 DATA BITS

8 DATA BITS

DON'T CARE PARITY EVEN/ODD
NO HALT ON FRAMING ERROR
NO EIA OPERATION

SELECTS 300 BAUD

SELECTS 300 BAUD

SELECTS 300 BAUD

20 MA ACTIVE XMIT. & RECEIVE

VECTOR JUMPERS SET TO 60-64

V7=1, V6=1, Vb=— V4=1,V3=1

ADDRESS JUMPERS SET TO 177560-177566
A12=—, A11=—, A10=—, A9=—, AB=—,

A7=|, A6=—, Ab=—, Ad=—, A3=|

CL2 CL3

CL4 FRO FR1

FR2

TP2 \\

v3

=

=

V4\

v7 \
\

S/

FR3

PEV

NB1

NB2
258

NP

AN

| FEH

=

A7
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DLV11-E JUMPER CONFIGURATION

DLV lIE

R3 R2 R1 RO
- -

T3IT2T1TO
[
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Q-BUS SIGNAL DESCRIPTION

1/0 Transfer Control Signals

Name

Description

BSYNC L

BDIN L

BDOUT L

Synchronize - The bus master (LSI-11 processor) asserts BSYNC L to in-
dicate that it has placed an address on BDAL <15:00> L. The transfer is in
progress until BSYNC L is negated.

Data Input - The LSI-11 asserts BDIN L for two types of operations:

1. When it is asserted during BSYNC L time, BDIN L
specifies an input transfer with respect to the proces-
sor. It requires BRPLY L as a response. The proces-
sor asserts BDIN L when it is ready to accept data
from the slave device.

2. When the processor asserts BDIN L without BSYNC
L, it is requesting an interrupt vector from an inter-
rupting device.

Data Output - When the LSI-11 processor asserts BDOUT L, valid data is
on the bus for an output transfer from the processor to an 1/0 slave device.
The slave device deskews BDOUT L (pauses) before latching the data. The
slave device responding to the BDOUT L signal must assert BRPLY L to
complete the transfer.
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Q-BUS SIGNAL DESCRIPTION (CONT)

1/0 Transfer Control Signals

Name

Description

BWTBT L

BRPLY L

Write/Byte - The LSI-11 processor uses BWTBT L to control bus cycles in
two ways:

1. The processor asserts BWTBT L on the leading edge
of BSYNC L to indicate that an output sequence
(DATO or DATOB}) is to follow.

2. The processor asserts BWTBT L together with
BDOUT L, on a DATOB cycle. for byte addressing.

Reply - A slave device asserts BRPLY L in response to BDIN L and
BDOUT L on data transfers and in response to BIAKO L during interrupt
transfers. BRPLY indicates that the slave has asserted input data on the bus,
accepted output data from the bus, or asserted an interrupt vector on the
bus.

Interrupt Control Signals

BIRQ L

BIAKO L
and BIAKI L

Interrupt Request - A device asserts this signal when its interrupt enable and
interrupt request flip-flops are set. BIRQ L informs the processor that a
device has data to send to the processor (input) or that the device is ready to
accept output data from the processor. If the processor’s PS word bit 7 is 0,
the processor responds by acknowledging the request, asserting BDIN L and
BIAKO L.

Interrupt Acknowledge Output and Interrupt Acknowledge Input - The pro-
cessor asserts this signal in response to an interrupt request (BIRQ L). The
processor asserts BIAKO L which is routed via the Q bus to the BIAKI L pin
of the first device on the bus. If this device is requesting an interrupt (assert-
ing BIRQ L), it will block the passing of BIAKO L to the next device and
then place the interrupt vector on the bus. At the same time the device will
negate BIRQ L and assert BRPLY L. If the device is not asserting BIRQ L, it
passes BIAKI L to the next device via its own BIAKO L pin and the BIAKI
L pin of the lower priority device.

Address and Data Signals

BDAL <15:00> L

BBS7 L

These 16 lines form the data/address path. Address information is first
placed on the bus by the bus master (processor). The processor then either
receives input data from or transmits output data to the addressed slave
device or memory location over the same 16 bus lines.

Bank 7 Select - The bus master asserts BBS7 L when an address in the upper
4K bank (address in the 28K-32K range) is placed on the bus. BSYNC L is
then asserted, and BBS7 L remains active for the duration of the addressing
portion of the bus cycle.
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Q-BUS SIGNAL DESCRIPTION (CONT)

Initialization, Power Fail Signals

Name

Description

BPOK H

BDCOK H

BINIT L

Power OK - The power supply asserts this signal when primary power is
normal. If BPOK H is negated during processor operation, the processor
initiates a power fail trap sequence.

DC Power OK -~ The power supply asserts this signal when there is sufficient
dc voltage available to sustain reliable system operation.

Initialize - The processor asserts BINIT L to initialize or clear all devices
connected to the Q bus. The signal is generated in response to a power up
condition (the negated condition of BDCOK H).

Halt and Refresh Signals

BHALT L

BREF L

Processor Halt - When BHALT L is asserted, the processor responds by
halting normal program execution. External interrupts are ignored, but
memory refresh interrupts are enabled if W4 on the processor module is
removed. When the processor is in the halt state, it executes the ODT micro-
code, invoking console device (terminal) operation.

Memory Refresh - This signal can be asserted by a processor microcode-
generated refresh interrupt sequence (when enabled) or by an external device.
BREF L forces all dynamic MOS memory units to be activated for each
BSYNC L/BDIN L bus transaction.
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CONSOLE BOOT/TROUBLESHOOTING FLOW

If the console program does not start and run properly when the
VAX-11/788 system is powered up, and a problem in the console
subsystem is suspected, proceed as follows.

Action Response

Turn dc off.
Turn ac off.
Push HALT/ENABLE switch
down (HALT).

Turn ac on.

Turn dc on. DC ON (LED on LSI-11 control panel)
173000
@ (printed on terminal)
RUN (light flashes)

If the responses are incorrect, go to the Console DC ON Flowchart.

Examine location 173008 173008/000137
(type 173808/).

Examine location 837776 837776/XXXXXX
(type 837776/).

If the response is not correct, go to the Examine 173008
Flowchart.

push HALT/ENABLE switch
up (ENABLE) .

Ensure that diskette ZZ-ESZAB
is installed properly in the
floppy disk drive.

Type 144200G. BOOT

This command executes the ROM resident quick check console
subsystem diagnostics. On successful completion of these tests,
the ROM code boots the console program from the floppy disk. If
the boot fails, go to the 140289G Console Boot Failure Flowchart.
The program listing for the ROM resident diagnostics (ESKAA.DOC)
should be referenced when using this flowchart.

108



CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT)

CONSOLE DC ON FLOWCHART

DC ON, RUN LIGHT FLASH,

AND/OR 173000 PRINTOUT DID NOT OCCUR

NO. GO TO POWER FLOW

1S DC ON LED ON?

YES. DID THE
RUN LIGHT FLASH?

YES. WHAT WAS]
PRINTED?

200X
@ WAS PRINTED
CPU JUMPER (S WRONG OR CPU IS BAD

PRINTOUT GARBLED, CHECK BDALO
ASSERTED AND GO TO TERMINAL FLOW

ONE OF THE FOLLOWING
SIGNALS IS ASSERTED

NOTHING

BPOK H IS NOT ASSERTED
WAS PRINTED ——

GO TO TERMINAL FLOW

NO. REMOVE M9400-YE. DOES
TERMINAL PRINT 173000 ON POWER UP?

BOMR L
BREF |
BSACK L
BDOUT L
BRPLY L
BDIN L
BSYNC L
BOMG O L
8DAL 1L

NO. CHECK POWER SUPPLY TO
BACKPLANE CABLE
NO. CHECK BDCOK H NOT

YES. THE HALT SWITCH IS

YES. WAS
PROMPT PRINTED?
| TROMPT PRINTED?

YES. CPU IS BAD

NO, REMOVE M9400-YE,
POWER UP, DID
PRINTOUT OCCUR?

NOT ASSERTING BHALT L

ASSERTED

NO. CPU IS BAD
_—

YES. CABLING IS INCORRECT

escaismo

YES. CABLING OR CIB !S BAD

NO. CHECK JUMPER
CONFIGURATION AGAINST

KC780 PRINT SET

EXAMINE 173000 FLOWCHART

LOCATION 173000 OR LOCATION 037776

DID NOT RESPOND CORRECTLY

RESPONSE

17300077
@

INTERPRETATION

THE CABLES ARE NOT CORRECTLY MOUNTED.
OR THE CIB IS NOT WORKING

INOBDALT L BDAL 15 L,
BINIT L OR BOMGO L
IS ASSERTED

|

Txoare

|
|
'
|
1
4
t
1
i
'
(
'

GARBLED RESPONSE

THERE IS A BAUD RATE PROBLEM BETWEEN THE
TERMINAL AND THE DLV11 INTERFACE

WHAT WAS RESPONSE?

NO RESPONSE

THERE IS A PROBLEM IN THE DLV11, THE CABLE.

OR THE TERMINAL TRANSMITTING CIRCUIT (TERMINAL TO DLV 1}

03777677
@

THE TOP OF MEMORY BANK 1 DOES NOT RESPOND
CHECK JUMPER CONFIGURATION AGAINST KC780
PRINT SET

S EEEEEE e
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oLl

DEVICE DID NOT BOOT WHEN 140200 WAS TYPED

WHAT WAS PRINTED?

REPLACE FAILING
MEMORY. (NOTE

WORKING, CPU MAY BE BAD)
VERIFY THAT REFRESH
141236 OR 141262 R2 CONTAINS FAILING ADDRESS IS WORKING CORRECTLY AT
@ @ R3 CONTAINS EXPECTED DATA FAILING LOCATION
CHECK
140332 “141076 ~ THE CPU TEST FAILED. NOT WORKING.  CONFIGU
@ 70 g~ REPLACE THE CPU - RATION

VERIFY THAT FLOPPY
“FLOPPY NOT READY” DOOR IS CLOSED

CLOSED. THE DRIVE IS BROKEN. RUN DZRXA AND DZRXB DIAGNOSTICS

TRY ANOTHER DOESIT
“NO BOOT ON VOLUME" DISKETTE, BOOT?

NOT CLOSED, CORRECT PROBLEM

YES, THE FIRST DISKETTE IS EITHER BAD OR THE WRONG ONE

THE FLOPPY CAME READY,
BUT DID NOT READ

NG. THE DRIVE IS BROKEN, RUN DZRXA AND DZRXB DIAGNOSTICS

“FLOPPY ERROR” A BLOCK

NOTHING PRINTED BAD CPU
HALT CPU.

NOTHING PRINTED ~ WHAT WAS PRINTED
“XXXXXX BAD CPU SEE LISTINGS (ESKAA.DOC).
@ OR BAD CIB. XXXXXX = CURRENT LOCATION + 2

“000104 (. 000002 THE LTC SWITCH IS ON.

@” @ OR BEVNT L IS NOT CLAMPED LOW BY THE LTC SWITCH

1402186 BHALT L IS STILL ASSERTED

@ OR BDAL 9L OR BDAL10 IS ASSERTED

173000 A DOUBLE BUS ERROR HAS OCCURRED, SET R6 TO

@” 1000, TYPE 173000G. AND THEN REENTER THIS TROUBLESHOOTING PROCEDURE

“XXXXXX BAD CPU

@ OR CiB SEE LISTINGS (ESKAA DOC), XXXXXX = CURRENT LOCATION + 2

TK.0375
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT)

CONSOLE POWER TROUBLESHOOTING FLOWCHART

CONSOLE DC POWER FAILURE

NO. CORRECT THE FAULT

18 AC PRESENT
AT POWER SUPPLY?

YES. IS THE BOX WIRED
CORRECTLY FOR AC?

YES. ONE MODULE IS SHORTING DC. REPLACE
MODULES UNTIL THE BAD ONE IS LOCATED

NO, CORRECT THE FAULT
e

ARE CABLES CONNECTED FROM POWER

YES. REMOVE THE MODULES
FROM THE BOX IS DC ON?

NO,

YES. DISCONNECT THE POWER
SUPPLY-TO- BACKPLANE
CABLES 1S DC_PRESENT?

, ARE VOLTAGES
CORRECT AT

BACKPLANE?

YES. BAD POWER SUPPLY
ittt b S

YES. BAD BACKPLANE

o

OﬂJPPLY TO FRONT PANEL AND BACKPLANE?

NO, CORRECT THE FAULT

NO. BAD POWER SUPPLY

CONSOLE TERMINAL TROUBLESHOOTING FLOWCHART

CONSOLE TERMINAL FAILURE

REMOVE DLV11
AND ENSURE THAT
BAUD RATE IS
COMPATIBLE WITH LA38

NOT

COMPATIBLE. CORRECT FAULT
e

NO, REPAIR TERMINAL
COMPATIBLE.
WILL TERMINAL
WORK IN LOCAL?

NO (ElA),

WHILE CYCLING DC ON

THE WHITE WIRE?

YES. IS TERMINAL 20MA CURRENT LOOP?

YES, WHILE PRESSING A KEY ON THE TERMINAL

IS THERE ACTIVITY ON THE CABLE PIN M?

o

NO. BAD TERMINAL
OR CABLE

\

IS THERE ACTIVITY ON
THE DLV11 BERG PIN F?
NO. BAD DLV11

@'— YES, WHILE CYCLING DC ON
IS THERE ACTIVITY ON

NO. BAD DLV11 OR CABLE LOOP

YES. WHILE PRESSING A KEY ON

THE TERMINAL, IS THERE
ACTIVITY ON THE GREEN WIRE?

YES. BAD TERMINAL.
FORMAT BUAD RATE

NO. REPAIR TERMINAL
OR CABLE LOOP

11

YES. BAD BAUD RATE,
FORMAT TERMINAL

Tr-0377
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT)

If using the flowcharts fails to help locate a problem, run the
RXDP package diagnostics (diskette AS-F824C-MC).

Program Name Function

VDVA DLV-11E Test

vDVC DLV-11F Test

VKAA LSI-11 CPU Test

VKAB LSI-11 EIS Instruction Test
VKAE DLV-11 Test

VKAF DRV11l Test

ZKMA Memory Test

ZLAC LA36 Test

ZRXA RX1l Disk Exerciser
ZRXB RX11l Interface Tests

The following figure shows the flow of events in the LSI-11 boot
sequence.
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CONSOLE BOOT/TROUBLESHOOTING FLOW {CONT)

LSi-11 BOOT AT 173000 FLOWCHART, PART 1

START

START

START ADDRESS +
140.000

+

ASSIGN
TERMINALS
ADDRESSES

MEMORY . REVERSE
TEST (200) TERMINAL
1 ADDRE
CHECK FIRST
4K
DUAL (1234)*
ADDRESS GOOD DATA R3
TEST BAD DATA (R2)
WALKING (1260)*
011 110 GOOD DATA R3
TEST BAD DATA (R2)
DO REST
OF MEMORY
*ADDRESSES OFFSET
FROM 140,000

13

(204) l goor Ime)

DOUBLE TEST 1
BUS ERROR
TEST (330)*
CHECK BYTE TEST 2
SINGLE OP
INST DEST
MODE 0 (372)
CHECK SOURCE  |TEST 3
MODE DOUBLE
OP WORD
INST DEST MODE o | (436)
JMP INST TEST 4
DEST MODE
136 1462)
TSTB & TST TEST 5
DEST MODE
1246 (552)
CHECK BYTE  |TEST 6
DOUBLE OP
INST DEST
MODE 0 (600)
T-0380



vil

BOOT LSI
BUT NOT
VAX-11/780

I

SET PWR-UP/
CRASH FLAG

(REBOOT)

{1330)

TEST 7" WoRD INST

DEST MODE # 0O
USE MEMORY
500 & 502

TEST 8 BYTE DEST
MODE # 0 (1046)
LOC 500

TEST 9 CHECK JSR
DEST MODE 1074=JSR
7 1116 = RTS

(752)

TEST 10.11 READ BOOT

BLOCK FROM

FLOPPY

PRINT
MESSAGE

W

FOR CONSOLE
KEY

READ s
SOME MORE

NO
READ
DIRECTORY

FIND
DIRECTORY

YES
LOAD
CONSOLE

CLEAR

INIT
VAX-11/780
LOAD
VAX-11/780

l

“8-170
ERROR"
DISPLAY

“B-NO
CONSOLE”
DISPLAY

-

CONSOLE
PROGRAM

X 0381

Z 14Vd ‘LHYHOMOT14 000€4L 1V 1004 LL-IST

(LNOJ) MOT4 ONILOOHS3I19N0Y1/1008 3T0SNOD



CHAPTER 5
INTERNAL REGISTERS




PROCESSOR REGISTER ADDRESSES

HEX  DEC

00 0 KSP Kernel stack pointer

01 1 ESP Executive stack pointer

02 2 SSP Supervisor stack pointer

03 3 use User stack pointer

04 4 ISP Interrupt stack pointer

05 5 reserved

06 6 reserved

07 7 reserved

08 8 POBR PO base register

09 9 POLR PO length register

0A 10 P1BR Pl base register

0B 11 PILR Pl length register

oc 12 SBR System base register

0D 13 SLR System length register

OE 14 reserved

OF 15 reserved

10 16 PCBB Process control block base

11 17 SCBB System control block base

12 18 IPL Interrupt priority level

13 19 ASTR AST level register

14 20 SIRR Software interrupt request register WO
15 21 SISR Software interrupt summary register

16 22 reserved

17 23 reserved

18 24 ICCs Interval clock control/status

19 25 NICR Next interval count register WO
1A 26 ICR Interval count register RO
1B 27 TODR Time of day register

1C 28 reserved

1D 29 reserved

1E 30 reserved

1F 31 reserved

20 32 RXCS Console receive control/status

21 33 RXDB Console receive data buffer RO
22 34 TXCS Console transmit control/status

23 35 TXDB Console transmit data buffer WO
24 36 reserved

25 37 reserved

26 38 reserved

27 39 reserved

28 40 ACCS Accelerator control/status

29 41 ACCR Accelerator reserved

2A 42 reserved

2B 43 reserved

2C 44 WCSA Writable control store address

2D 45 WCSD Writable control store data

2E 46 reserved

2F 47 reserved

30 48 SBIFS SBI fault/status

31 49 SBIS SBI silo RO
32 50 SBISC SBI silo comparator

33 51 SBIMT SBI maintenance

34 52 SBIER SBI error register

35 53 SBITA SBI timeout address RO
36 54 SBIQC SBI quadword clear WO
37 55 reserved

38 56 MME Memory management enable

39 57 TBIA Translation buffer invalidate all wo
3a 58 TBIS Translation buffer invalidate single WO
3B 59 reserved

3C 60 MBRK Microprogram breakpoint

3D 61 PMR Performance monitor register

3E 62 SID System identification RO
3F 63 reserved
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PROCESSOR REGISTER BIT CONFIGURATIONS

REG =

DEC. HEX NAME 1D#
0 00 ks 28 KERNEL STACK POINTER
1 01 Esp 29 EXECUTIVE STACK POINTER
2 02 ssP 2a SUPERVISOR STACK POINTER
3 03 UsP 28 USER STACK POINTER

4 04 1sp 2c INTERRUPT STACK POINTER

31
[ VIRTUAL ADDRESS OF TOP OF STACK

LIS

g 08 POBR 24 PO BASE REGISTER
RESERVED OPERAND FAULT IF VLA <2°*31
10 oA piBR 25 Pl BASE REGISTER
RESERVED OPERAND FAULT IF VLA < 2**31-2**21
31 02 01 00
L VIRTUAL LONGWORD ADDRESS I MBZ I

9 09 POLR 3c PO LENGTHREGISTER
LENGTH OF POPT IN LONGWORDS
11 o8 piLR 30 Pl LENGTH REGISTER
2**21 - LENGTH OF P1PT IN LONGWORDS

13 00 stk 3e SYSTEM LENGTH REGISTER

LENGTH OF SPT IN LONGWORDS
RESERVED OPERAND FAULT {F MBZ #0

31 22 21 00

l MBZ LENGTH IN LONGWORDS

TK-0709
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT)

REG. # #+
DEC. HEX NAME ID

16 10 PCBB 3A PROCESS CONTROL BLOCK BASE
RESERVED OPERAND FAULT IF MBZ # 0.

3130 29 02 01 00
|MBZl PHYSICAL LONGWORD ADDRESS OF PCB IMBZ]

17 11 scBB 38 SYSTEM CONTROL BLOCK BASE
RESERVED OPERAND FAULT IF MBZ # 0.
313029 02

MBZ] PHYSICAL PAGE ADDRESS OF SCB

2
8

MBZ

18 12 IPLR OF INTERRUPT PRIORITY LEVEL REGISTER
31 0504 00

[ =

19 13 ASTR 0C AST LEVEL REGISTER

RESERVED OPERAND FAULT IF NOT VALID i.E., MBZ #0.
31 0302 00

r MBZ STLVLI

12 oc SsBR 26 SYSTEM BASE REGISTER

RESERVED OPERAND FAULT IF MBZ +# 0.
313029 02 01 00

LU 74 PHYSICAL LONGWORD ADDRESS lMBﬂ

TKO711
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT)

REG. #
DEC. HEX NAME ID#

24 18 Iccs 0A INTERVAL CLOCK CONTROL/STATUS

3130 161514 080706050403 0100
Ll [ HEREEERN
L | [T«
RUN
ERR WC{ERR
WC{!NT XEGR
IE seL cuk [ WO

BITS 4, 5 ARE 11/780 SPECIFIC

25 19 NICR 09 NEXT INTERVAL COUNT REGISTER
31

00
NEXT INTERVAL (1 MICROSECOND INCREMENTS, TWO'S COMPLEMENT) j

WRITE ONLY

26 1A IcR 08 INTERVAL COUNT REGISTER
RESERVED OPERAND FAULT IF WRITE
31

I INTERVAL COUNT (1 MICROSECOND INCREMENTS)

I8

READ ONLY

27 18 TODR 0t TIME OF DAY REGISTER
31 00

l TIME OF DAY (10 MILLISECOND INCREMENTS) I

20 14 SIRR SOF TWARE INTERRUPT REQUEST REGISTER
RESERVED OPERAND FAULT IF READ
31 0403 00

| fo ]

WRITE ONLY

21 15 SISR 0 SOFTWARE INTERRUPT SUMMARY REGISTER

31 1615 0100

MB2 SOFTWARE INTERRUPT REQUEST ”
FEDCBAO987654321

MBZ

TK0710
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT)

REG.#
DEC HEX NAME

32 20 RXCS

33 21 RXDB

35 23 TXDB

ID#
04

05

07

CONSOLE RECEIVE CONTROL/STATUS

31 08070605 00

r MBZ IEI MBZ j
DONE

CONSOLE RECEIVE DATA BUFFER

RESERVED OPERAND FAULT IF WRITTEN

31 2423 1615 0807 00

[ BYTE 3 l BYTE 2 i BYTE 1 I BYTEO J

READ ONLY

CONSOLE TRANSMIT CONTROL/STATUS

31 08 070605 00

[ M8Z l IIEI MBZ I
REA!DY

CONSOLE TRANSMIT DATA BUFFER

RESERVED OPERAND FAULT IF READ

31 2423 1615 08 07 00

[ BYTE 3 1 BYTE2 l BYTE 1 BYTE 0 ]

WRITE ONLY
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT)

REG.#
DEC HEX NAME ID#

40 28 AcCCs 17 ACCELLERATOR CONTROL/STATUS

3130 282726 161514 00
(1 || || ACC TYPE |
ERR RES OPR ACC ENA

41 29 ACCR 16 %?CELLERATO% %AINTENANCE

16151413 09 08 00
[ I TRAP ADDRESS l l ~l
WRT WRT MICRO BREAK (WRITE)
TRP BRK CURRENT ADDRESS (READ)
ADD
MIC MAT

44 2c WCSA 22 WRITEABLE CONTROL STORE ADDRESS

31 1615141312 00
L MBZ I l l WCS ADDRESS ]
PINV I
MOD 3
CTR

45 2D WcSD 23 WRITEABLE CONTROL STORE DATA
WRITE: WCS DATA
READ: WCS PRESENT

31 00
31 00
l WCS PRESENT ]

0706 0504 03020100)

TK-0708
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT)

REG.#
DEC HEX NAME ID#

30 SBIFS 1B SBI FAULT/STATUS

48
3130292827 2625 201918171615 00
MBZ MBZ

PTY MLT FLT LFLT SILO LOCK } WC
FLT | xwT WC{LTH 1
UNX  XMT FLT FLTSIG}R/O
RD  FLT INT
EN
R/O
49 31 sSBIS 18 SBISILO
313029 2524 2221 18171615 00
SBI .
SBIID | Pag SBI TR <15:0>
AFTl_INT SBI <M3:M0> Lser
FLT  LOC OR CNF < 1:0>
<B31:828>
50. 32 SBISC 1C SBI SILO COMPARATOR
313020282726 2322 2019 1615 00
R COMP| COUNT
[ I I [ ITAG ]FIELD MB2Z ]
1 COMP CMD
INT COND  OR MASK
EN LOCK
cMP LCK  copes
stto “uN
LOCK  CND
*CLEARED ON ANY WRITE TO SBISC
51 33 SBIMT 1D SBI MAINTENANCE
3130292827 23222120 1716 151413121110090807 00
MAINT 1D MBZ
['TT ro 1 REL F| FI L
F R F
WRT [MLT sBl | CACHE [miss|REP F TmE OUT
SEQ |XMIT INv | PAR Gl |Gt GO MAT
FIELD (' ¢ R/
REV F EN G1 MAT 0
SBI  UNEX SBI oo MISS REP
PO RD INV GO GO REV SBI P1
- — DSBL SBI CYC
R/O
R/O

123
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT)

REG.#
DEC HEX NAME ID#

52 34 sBier 19 SBI ERROR REGISTER

31 16 15}14|13l12|11 loIoeloelo7losloso4|o3[ozlm ﬁ
RDS CRD INT EN—J-
CRD
we RDS
CP TIME OUT
R/0{CP TIME OUT STATUS
MBZ
n/o{cp SBI ERR CNF
1B RDS
WCY 18 Time ouT
18 TIME OUT STATUS
R/O 1B SBI ERR CNF
MLT ERR
NOT BSY
MBZ

53 35 SBITA 1A SBI TIMEOUT ADDRESS
RESERVED OPERAND FAULT IF WRITE

31302928 27 00
]ol PHYSICAL ADDRESS < 29:2>
MODE READ ONLY
PROT
CHK
54 36 SBIQC SBI QUAD CLEAR
RESERVED OPERAND FAULT IF READ
RESERVED OPREAND FAULT IF MBZ # 0
3130 29 0302 00
IMB7| PHYSICAL QUADWORD ADDRESS | MBZ I

WRITE ONLY
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT)

REG.#

DEC HEX NAME
56 38 MME
57 33 TBIA
58 3A TBIS
60 3C° MBRK
61 3D PMR

62 3E SID

D#

21

03

MEMORY MANAGEMENT ENABLE
WRITE 1 ALSO CAUSES MICROCODE TO INVALIDATE TB.

31 0100
B ]
MME

TRANSLATION BUFFER INVALIDATE ALL
RESERVED OPERAND FAULT IF READ
31 00

MBZ

WRITE ONLY

TRANSLATION BUFFER INVALIDATE SINGLE
RESERVED OPERAND FAULT IF READ
31 ]

l VIRTUAL ADDRESS

WRITE ONLY

MICROPROGRAM BREAKPOINT
31 1312 00

[ MICRO PROGRAM ADDRESS l

PERFORMANCE MONITOR REGISTER
RESERVED OPERAND FAULT IF >1
31 01 00

I MBZ

SYSTEM IDENTIFICATION
RESERVED OPERAND FAULT IF WRITE
31 2423 1514 1211

FYSTEM TYPE ECO LEVEL l SYSTEM SERIAL NUMBER

MFG
PLANT
READ ONLY

TK-0704

125



9zl

31/16 l 30/14 |29/13 I 28/12 l27/11 |26/10 125/09[ 24/08

23/07 ‘ 22/06 I 21/05 I20/04 I 19/03 I18/02 |17/01 l 16/00

REG.NAME | REG.ID NO. | INT.REG.NO.
1BUF 00 Data Byte 3 Data Byte 2
31 ! 30 I 29 | 28 I 27 | 26 | 25 | 2 23 | 22 I 21 ] 20 | 19 | 18 I 17 l 16
Data Byte 1 Data Byte O
15|14l13[12|1111o|9[e 7 | s | |« ] 3] 2] 1] o
DAY.TIME | 01 1B TODR Time Byte 3 Time Byte 2
31 | 3 l 29 ] 28 27 | 26 I 25 I 24 23 | 22 | 21 l 20 | 19 l 18 | 17 l 16
Time Byte 1 Time Byte O
15 | 14 | 13 12 | 11|10 | 9 | 8 7 | 8 | |4 | 3 | 2] 1] o
SYS.ID 03 3ESID Type ECO Level
31 0 | 2 l 28 27 | 26 ! 25 l 24 23 | 22 | 2| | 19 I 18 l 17 | 18
ECO
Level Plant Serial Number
15 1w | 13 ] 12 1m]w | 9| 8, 7] 6} 5|4 ]3] 2]1]o0o
RXCS 04 20 RXCS 0 [} 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Intrpt
0 [} 4] 0 0 ] 0 0 Dene | Enable 0 [} 0 0 0 0
RXDB 05 21 RXDB Data Byte 3 Data Byte 2
31 | 30 | 29| 28 |2 I % | 25 | 2 23 ] 22 I 21 | 20 l 19 l 18 | 17 | 16
Data Byte 1 Data Byte 0
12 1 4 2 i 1 l 0

15[14|13

Tl

dVWN sNa-ail
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REG. NAME | REG. ID NO.| INT. REG. NO. | 31/15 | 30/14 | 29/13 | 28/12 | 27/11{26/10 | 25/09 | 24/08 | 23/07 | 22/06 | 21/05 |20/04 | 19/03 | 18/02 | 17/01 | 16/00
TXCS 06 22 TXCS ] 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0
intrpt

[} 4] 1] 1] 0 (1] 0 0 Ready | Enable 0 0 0 0 [} 0
TXD8 07 23 TXDB Data Byte 3 Data Byte 2

31 | 30 I 29 28 l 27 1 26 | 25 I 24 23 | 22 | 21 | 20 19 | 18 | 17 | 16

Data Byte 1 Data Byte 0

1B | 1w ] 1312 ] 1m0 ]| 9 | 8 7 | e | 5] 4] 3] 2]1]o
Q ite)
? % 31 | 30 | 29 1 s | 2 | 26 | 2%(refiwz4o(w|me23 | 22 | 21 | 20 | 19J 18 J 17 [ 16

D{read) Q{write}

15 | 14 | 13 | 12| 1n]wo | 9 | 8 7 6 s |4 | 3| 211 ]o
NXT. PER 09 19 NICR Next Interval

31 l 30 | 29 l 28 | 27 | 26 | 5 | 2 1 23 | 22 l 21 | 20 | 19 l 18 | 17 | 16

Next Interval

15|14|13l12111l1o|9 8 7|6I5|4I3|2|1I0

CLK.CS 0A 18 1CCS 0 0 0 o 0 0 0 )] 0 0 0 0 0 o 0 0
Intrpt | Intrpt | Single

Error ] 1] 0 0 1] 0 0 Req | Enable| Clock | Xfer 4] 0 0 Run
INTERVAL | 0B 1A ICR Count (microseconds)

31 | 30 [ 29 1 28 I 27 | 26 1 % | 24 | 2 | 22 | 21 I 20 | 19 | 18 | 17 ‘ 16

Count (microseconds}
14 10 8

| ]

1 9

7|e|5|4|3J2|1|o

(LNOQ} dVIN SNa-al
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REG. NAME | REG. ID NO.| INT. REG. NO. | 31/15 | 30/14|29/13 | 28/12(27/11]26/10 | 25/09 | 24/0823/07 | 22/06 | 21/05 | 20/04 | 19/03 | 18/02|17/01 [ 16/00
13 ASTR Nested
CES oc 3D PME 0 0 0 0 0 0 0 ] 4] 0 0 0 0 0 0 |Error
Control Store Parity Error EALU|EALU ALU | ALU | ALU Arithmetic Perf
Summa-lv 2 1 ] N 2z N r4 c31 Trap Code Mon En AST Level
VECTOR oD Prior
0 o '] 0 0 4] Valid Priority Number of Ones
ecmr
0 0 0 0 0 0 0 08 | 07 | 06 | 05 | 04 | 03 | 02 o1 | 0
SIR 0E 15 SISR Interrupt Priority Level
0 0 0 0 0 [¢] ] 0 [¢] [} Active
Software Interrupt Register
Fl eElo| c|B] A L8l 7| s | 4t 3 [ 2] v]o
PSL OF 12 IPL Compat| Trace FPD |Intrpt Current Previous Interrupt Priority Level
Mode | Pend 0 0 Stack Mode Mode 0
Decmal| Float | Intger Condition Codes
0 0 0 0 4} 0 0 0 |[Ovrflo | Undflo| Ovrflo | T z vi]ece
TBUF 10 Page Frame Number
Valid Protection Code Modify 0 o] 0 0 0 20 19 | 18 l I 16
Page Frame Number
15 l 14 | 13 l 12 l | 10 I 9 6 I 5 | 4 | 3 ] 2] l

(LNOD) dVIN SN8-al



6zt

REG. NAME | REG. ID NO.[INT. REG. NO. | 31/15 | 30/14|29/13 | 28/12|27/11 | 26/10 |25/09 24/08 | 23/07| 22/06 |21/05 |20/04 [19/03 | 18/02 | 17/01|16/00
TBERO 12 Replace|Force Replace | Force | TB Misc
0 0 0 0 3} 0 0 0 0 0 0 Both | G1 GO G1 GO
Last Reference TB Hit Force TB Mem
FS | ADS IMCT3 |mcT 2| MCT 1| MCT olmwcuk AR | G1 | GO 0 Parity Error Man En
TBER1 13 TB Parity Error Bits
0 0 0 0 0 3} 0 0 4} 0 0 102 | 1D1 | 100 | QD2 | ap1
TB Parity Error Bits CPTB Last Bad IPA
0Do ] 1A2 | 1A1 | 1A0 IOAZ ' 0A1 |0A0 PE 0 |TPwWrg © IPA | Miss l PE IPro( EIAutoL
ACC.MN 16 Write Trap Address
TrpAd| © 0 0 0 0 0 0
Write | Micro Micro-break (write)
uBreak | Match [} 0 0 o 0 Current Address (read)
ACC.CS 17 28 ACCS Resrvd
Error 0 0 0 |Oprand 1] 0 (1] 0 0 0 0 1] 0 Q 0
Accel Accelerator Type
Enable| 0O 0 0 0 0 0 0 0 0 0 0 o ] o | o]
SILO 18 31SBIS After | sBI s8I 1D SBI TAG SBI SBI
Fault |Intk | 4 l 3 | 2 | l 0 2 1 0 M3/E31IM2/B3OIM1/B29|M0/B28 CNF 1ICNFO
SBI TR
15 |14 |13 |12 |11 |10 ]9 8 7 6 |5 |4 |3 | 2 | 110
SBLERR 19 34 SBIER
0 0 0 0 0 0 0 0 [} 0 0 0 0 0 0 0
RDS CP [CPTO [CPTO CPEr| 1B 1B |IBTO [IBTO [IBErr |Mult Not
IntEn | CRD [RDS 70 [sTt | sTO | O CNF(RDS | TO | STt [ STO | CNF |Error |Busy | ©

(LNOD) dVIN SN8-ai
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REG. NAME | REG. ID NO. | INT. REG. NO. {31/15 | 30/14 | 29/13 | 28/12{27/11 lzs/mlzs/os‘ 24/08|23/07 | 22/061 21/05 1 20/041 19/03] 18/02]17/01 |1G/00
TIME.ADR 1A 35SBITA Mode Prot Physical Address
0 | Check 0o |20 |28 | 27| 26 |25 | 24|28 |22 [ 21 |20 |19 |8
Physical Address
17 | 16 15 | 1413 |12 |1} 10|98 | 7 | 6 | 5 |4 |3 |2
FAULT 18 30 SBIFS Parity Unexp Mult  [Xmit Fauit | Fauit | Fault [Fault
Fault 0 RD 0 | Xmit [Fault | EFP Spare 0 4] 0 0 Latch | Int En|Signal | Lock
0 0 0 0 0 0 0 (¢ 0 0 [ 0 0 0 0 0
COMP 1c 32 SBISC Silo Silo Lock Cond Lock| Compare Compare Count
Lock Int En Uncond Code Command or Mask Tag
0 [d] 0 0 l 0 ] ‘ 4] I 0 l o 0 l "] I 0 0 | 0 | 0 I 0
MAINT 1D 33SBIMT Rev Wr Seq | Unexp | Mult Maintenance |D Force Enable Reverse Cache Parity Force
PO Fault RD Xmit 4 0 SBI Invalid Miss GO
Force Force Force Disabl [ Rev G1 GO | Force
MissG1| Rep GO| Rep G1| SBI P1  |Match [ Match TO 0 ] 0 0 0 0 0 0
PARITY 1€
0 0 0 1] 0 0 0 0 0 0 ] 0 0 0 0 0
Any ce Data Parity OK Address Parity OK
Error | Error [ G1BO l G181 Im B2 |G1 B3IGO aol ] B1IGO sz| GO B3{ GO BO | GO 81 l GO azlm BO|G1 mlm B2

(LNOJ) dVIN SNE-Al



el

REG. NAME | REG. IDNO. | INT. REG. NO.| 31/15 30/14 | 29/13|28/12 | 27/11 | 26/10 | 25/09 | 24/08 | 23/07 22/06 | 21/05 | 20/04 | 19/03 | 18/02| 17/01 | 16/00
USTACK 20
0 0 [¢] 0 0 0 [¢] [¢] 0 0 0 0 0 0 0 0
Contro! Store Address
12 " | w0 9 8 7 | s 51 4 | 3 | 2] 0
UBREAK 21 3C MBRK
[+] 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 0
Control Store Address
0 0 o j12 | n 0| s 8 | 7 6 | s ENEIE 0
WCS ADDR. | 22 2C WCSA
0 4] ] 0 0 0 0 0 0 0 0 0 0 0 1] o
Invert Mod 3 Control Store Address
Parity Counter | 12 | 11 | 10 | o | 8|7 6 | 5 4 |3 | 2] 0
WCS DATA |23 2D WCSD Data Data Data | Data Data Data Data Data | Data Data | Data | Data Data Data | Data Data
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Data Data | Data | Data | Data | Data Data | Data [ Data | Data | Data Data Data Data | Data | Data
15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

(LNOD) dVW Sng-al



ID-BUS MAP (CONT)

Scratch Pad Locations

Name Addr IR No. Symb Name Addr IR No. Symb
POBR 24 08 POBR T2 32
P1BR 25 0A PiBR T3 33
SBR 26 oC SBR T4 34
KSP 28 00 KSP T5 35
ESP 29 01 ESP T6 36
SsP 2A 02 SSP T7 37
usp 28 03 use T8 38
1sp 2C 04 isP T9 39
FPDA 20 PCBB 3A 10 PCBB
D. SV 2E scsB 3B 1 SC8B
Q.sv 2F POLR 3C 09 POLR
T0 30 PILR 3D 08 P1LR
m™ 3 SLR 3E ob SLR
1457 .BIN
1458
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ID-BUS REGISTER BIT CONFIGURATIONS

ID#: 00 NAME: IBUF
Bit Fields Description
<31:00> Data in Instruction Buffer
Bytes <3:8>
Read Only
Located on M8223 (IDPL)
ID#: 921 NAME: TIME OF DAY
Bit Fields Description
<31:00> 32 bit counter
19¢ Hertz rate
Read/Write
Located on M8224 (IRCN)
ID#: 03 NAME: SYSTEM ID
Bit Fields Description
<31:24> System Type
#1=VAX-11/788@
<23:15> ECO Level
<14:12> Manufacturing Plant
<11:00> System Serial Number
Read Only
Selected by jumpers on backpanel
Read from M8236 CIBC,D,E
ID#: P4 NAME: RXCS
Bit Fields Description
<87> Done
Set by console software signifying
data available in RXDB
Read Only
<@6> Interrupt Enable

Allows interrupt when Done set
Read/Write

Located on M8236 (CIBE)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

ID#: @5 NAME: RXDB
Bit Fields Description
<31:8> Data from Console Subsystem
Read Only
Located on M8236 (CIBC,D,E)
ID#: 06 NAME: TXCS
Bit Fields Description
<g7> Ready
Set by console to indicate ready to
receive data
Read Only
<p6> Interrupt Enable
Allows interrupt when Ready set
Read/Write
Located on MB236 (CIBE)
ID#: @7 NAME: TXDB
Bit Fields Description
<31:8> Data to console subsystem
Write Only
Located on M8236 (CIBC,D,E)
ID¥: @8 NAME: DQ
Bit Fields Description
<31:00> Read: D Register

Write: Q Register

Read/Write

Located on:

<7:006> MB228 (DCPC)
<15:08> M8227 (DDPC)
<31:16> M8226 (DEPL,M)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

ID#: 29 NAME: NEXT INTERVAL COUNTER
Bit Fields Description
<31:00> Data loaded into interval counter

on overflow or XFER bit in CLK CONTL REG

Write Only
<31:16> M8238 (CEHP)
<15:80> M8231 (ICLS)

ID#: @A NAME: INTERVAL CLOCK STATUS
Bit Fields Description
<15> Error

Over run second overflow before first
serviced.

Read/Write 1 to clear

<@a7> Interrupt Request

Set when counter overflows
Read/Write 1 to clear

<P6> Interrupt Enable

Enables interrupt on overflow
Read/Write

<85> Single CLK

Advance counter on step

Write Only

<g4> XFER

Forces next interval to counter
Write Only

<Ba> RUN

Allows counter to increment at 1 microsecond
rate

Read/Write

Located on M8231 (ICLS)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

ID$#: OB NAME: INTERVAL COUNTER
Bit Fields Description
<31:90> 32 Bit Up Counter
At 1 microsecond rate
Read Only
<31:16> M823¢ (CEHP)
<15:9@8> M8231 (ICLS)
ID#: oC NAME: CPU ERROR STATUS (CES)
Bit Fields Description
<16> Nested Error
Used by Memory Management Microcode
Read Only
Located on M8230 (CEHP)
<15> Control Store Parity Error Summary
"OR" of Control Store Parity Error Bits
Read Only
Located on M8231 (ICLS)
<14:12> Control Store Parity Error Bits
<14>=Group 2
<13>=Group 1
<12>=Group @
Read Only
Located on M8231 (ICLS)
<11> E ALU N
<18> E ALU Z
<09> ALU N
<98> ALU Z
<P7> ALU C31
Read/Write

Located on M8231 (ICLS)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<P6:04>

<@A3>

<92:01>

Arithmetic Trap Code
7=Decimal Divide by @
6=Decimal Overflow
5=Float Underflow
4=Float Divide by @
3=Float Overflow
2=Integer divide by @
l=Integer Overflow
#=No Trap Pending

Read/Write
Located on M8231 (ICLS)

pPerformance Monitor Enable
Loaded or read by microcode

Read/Write
Located on M8231 (ICLS)

AST Level
Used to deliver AST SIR during RET

Read/Write
Located on M8231 (ICLS)

ID#: @D
Bit Fields

<25>

<24:21>

<20:16>

NAME: VECTOR
Description
Prior valid

Indicates at least one bit was set in last
priority field

Read Only
Located on M8239 (CEHP)

Priority

Priority encoded value of bits <31:16> of
bit mask last written into vector register

Read Only
Located on M8238 (CEHP)

Number Of Ones

Number of ones last written
into vector register

Read Only
Located on M823@ (CEHP)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<P8:00> Vector
Hardware generated vector

Read Only
Located on M8231 (CEHJ)

ID#: OE NAME: SOFTWARE INTERRUPT REGISTER
Bit Fields Description
<20:16> Interrupt Priority Level Pending

Level of highest interrupt active
at last interrupt strobe time

Read Only
Located on M823# (ICLS)

<15:01> Software Interrupt Register
Pending software interrupt flags

Read/Write
Located on M8231 (ICLS)

ID#: @F NAME: PROCESSOR STATUS LONGWORD
Bit Fields Description
<31> Compatibility Mode

CPU executing PDP-11 mode instructions

Read/Write
Located on M8238 (CEHP)

<38> Trace Pending

At end of an instruction and if trace pending
equal a trace trap is initiated

Read/Write
Located on M8238 (CEHP)

<27> First Part Done

Microcode sets this bit at defined points
within certain instructions, stating that
instruction may be restarted from that point
if an interrupt of instruction occurs.

Read/Write
Located on M8238 (CEHP)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<26> Interrupt Stack
Indicates CP operating on interrupt stack

Read/Write
Located on M823@ (CEHP)

<25:24> Current Mode

Current operating mode of software
3=USER

2=SUPERVISOR

1=EXECUTIVE

@=KERNEL

Read/Write
Located on M823@ (CEHP)

<23:22> Previous Mode

Previous operating mode (before change
mode instruction)

3=User

2=Supervisor

1=Executive

@#=Kernel

Read/Write
Located on M8238 (CEHP)

<20:16> Interrupt Priority Level

Current interrupt priority level of CPU

Read/Write

Located on M823#9
<@7> Enable decimal overflow exceptions
<@6> Enable floating underflow exceptions
<@5> Enable integer overflow exceptions

Read/Write

Located on M8231 (ICLS)
<04> T bit

Results in setting Trace Pending

<@3> N bit
<@2> Z bit
<@1> V bit
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<p8> C bit
Read/Write
Located on M8231 (ICLS)

ID#: 190 NAME: TRANSLATION BUFFER DATA REGISTER

Bit Fields Description

<31> valid
Allows TB hits with VA<13:9> and 31
used as index and address<3@¢:14>
equals VA MUX<3@:14>
Write Only
Located on M822¢ (CAMV)

<30:27> Protection Code
Define Protection of Address

Kernel Exec Super User

ﬂﬁﬂa * * * *
gesgl Unpredictable
0010 R/W * * *
9811 RO * * *
6100 R/W R/W R/W R/W
2101 R/W R/W * *
6110 R/W R@ * *
9111 RO RO * *
1000 R/W R/W R/W *
1001 R/W R/W RP *
1616 R/W RO R@ *
1911 R@ RO RO *
11069 R/W R/W R/W Ro
1101 R/W R/W RO RO
1118 R/W RO R2 RO
1111 RO R@ R@ RO
* No access
R/W Read/Write
RO Read
Write Only
Located on M8220 (CAMV)

<26> Modify

Notes a modified page

Write Only
Located on M822@ (CAMV)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<208:0> Page Frame Number

When translation occurs these bits become
page numbers, i.e., PA<29:89>

Write Only

Located on M8222 (TBME)
ID§: 12 NAME: T BUFF REG @
Bit Fields Description
<20:18> Force Replace

Directs TB writes to defined groups
2@=Write Both

19=Force Replace Group 1

18=Force Replace Group @

Read/Write
Located on M8222 (TBME)

<17:16> Force Miss

Force TB miss on defined group
17=Group 1
16=Group #

Read/Write
Located on M8222 (TBME)

<15:98> Last Reference

Data on last non-nop memory reference
<15> Status of uFS bit
<14> Status of uADS bit
<13:10> Status of uMCT field
<@9> 1 means IB WCHK existed on an IB reference
<#8> 1 means reference delayed one cycle by IB
auto reload

Read Only
Located on M8222 (TBME)

<A7:06> TB Hit

Indicate which group was a TB hit
7=Group 1

6=Group @

Read Only
Located on M8222 (TBME)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<@4:01> Force TB Parity Error
Allows bad parity to be generated

No errors

No errors

Group @ Data Byte
" "

Ad

2 333 3 3 3 3 3 3
L~ T I B

2 a2 3 2 3aQu 2 = =z
~
©
1]
1]
-]
<
1]

N =R NS

No errors
No errors

MEBUOUOTIPOOIRANBWN S

Read/Write
Located on M8222 (TBME)

<00> MME
Enable Memory Management

Read/Write
Located on M8222 (TBME)

ID#: 13 NAME: TBUFF REG 1
Bit Fields Description
<20:09> TB Parity Error Status

20=1 Group
19=1 "

18=1
17=1
16=1
15=1
14=1
13=1
12=1
11=1
19=1
9=1

Data Byte
" "

2
1
[}
2
"1
"]
t
"
"
"
"
"

Address Byte

W NN =N

1
1
1
@
[}
|4
1
1
1
]
2
[}

Read/Any Write Clears
Located on M8222 (TBME)
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ID-BUS REGISTER BIT CONFIGURATIONS {(CONT)

<@g8> CP TB Parity Error
Indicate TB microtrap has been requested

Read/Any Write Clears
Located on M8222 (TBME)

<P6> Last TB Write Pulse

Indicates which TB group was last written
@=Group @

1=Group 1

Both - Unpredictable

Read Only
Located on M8222 (TBME)

<04> Bad IPA
Contents of IPA are not meaningful

Read Only
Located on M8222 (TBME)

<83:00> IPA Info

Status of last load from IPA

3=1 TB miss on load

2=1 TB parity error

1=1 Protection violation or miss

#=1 Automatic hardware initiated load

Read Only
Located on M8222 (TBME)

ID#: 16 NAME: ACCELERATOR MAINTENANCE
Bit Fields Description
<31> Write Trap Address

When set clocks trap address register

Write Only
Located on M8286 (FMHR)

<23:16> Trap Address

Use to form ROM address on
ACC trap

Read/Write
Located on M8286 (FMHR)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<15> Write Micro Match

Setting clocks micro match register from
bits <8:8> of this register

Write Only
Located on M8287 (FMLP)

<14> Micro Match
Indicates a micro match has occured

Read Only
Located on M8287 (FMLP)

<g8:00> Micro Break/Current Address

Writes micro break register
Reads current micro program counter

Read/Write
Located on M8287 (FMLP)

ID#: 17 NAME: ACCELERATOR CONTROL STATUS
Bit Fields Description
<31> Error

Read/Any write to this register will clear
Located on M8286 (FMHR)

<27> Reserved Operand
Minus zero error

Read Only
Located on M8286 (FMHR)

<15> Accelerator Enable
1=Enable Accelerator
@=Disable Accelerator

Read/Write
Located on M8287 (FMLP)

<p3:606> Accelerator type
21=FPA

Read Only
Located on M8287 (FMLP)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

ID#: 18 NAME: SILO

Bit Fields Description

16 location SILO used to store SBI activity
<31> After Fault

First entry after fault cleared

Read Only
Located on MB219 (SBHJ)

<38> SBI Interlock

Read Only
Located on M8219 (SBHJ)

<29:25> SBI ID<4:8>

Read Only
Located on M8219 (SBHJ)

<24:22> SBI TAG<2:8>

Read Only
Located on M8219 (SBHJ)

<21:18> SBI MASK<3:8#> or SBI<KB31:B28>
Silo written with SBI<B31:B28> when SBI TAG
equals command address. Otherwise SBI <M3:Mp>

are written

Read Only
Located on M8219 (SBHJ)

<17:16> SBI CNF<1:8>

Read Only
Located on M8219 (SBHJ)

<15:098> SBI TR<15:00>

Read Only
Located on M8237 (TRSF)

ID#: 19 NAME: SBI ERROR REGISTER
Bit Fields Description
<15> RDS Interrupt Enable

Enable interrupt for RDS errors

Read/Write
Located on M8218 (SBLH)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<14>

<13>

<12:18>

<8>

<A7>

<B6:04>

CRD

RDS

Received corrected read data from memory

Read/Write 1 to clear
Located on M8218 (SBLH)

Received read data substitute from memory

Read/Write 1 to clear
Located on M8218 (SBLH)

CP Timeout Status

12=]1 Timeout for CP requested cycle

11 19

¢ 0 No device response

g 1 Device busy

1 @ Waiting for read data
1 1 Impossible code

12 - Read/Write 1 to clear

Also clears bits<l1:10>, 98, 82
<11:108> Read Only

Located on M8218 (SBLH)

CP SBI Error Confirmation

Set when CP requested cycle receives error
confirmation to command address transfer

Read Only
Write 1 to bit 12 to clear
Located on M8218 (SBLH)

IB RDS

Read data substitute for IB data

Read/Write 1 to clear
Located on M8218 (SBLF)

IB Timeout Status

#6=1 Timeout for IB requested cycle

25 04

] '] No device response

[} 1 Device busy

1 [] Waiting for read data
1 1 Impossible code

6 - Read/Write 1 to clear
Also clears bits<5:3>
05:84 - Read Only

Located on M8218 (SBLE)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<@3>

<@2>

<Al>

IB SBI Error Confirmation

Set when IB requested cycle receives error
confirmation

Read Only
Write 1 to bit 6 to clear
Located on M8218 (SBLF)

Multiple CP Error

Set with pending CP timeout or CP SBI error
confirmation not serviced

Read Only
Write 1 to bit 12 to clear
Located on M8218 (SBLF)

SBI Not Busy

Read Only
Located on M8218 (SBLF)

ID#: 1A

Bit Fields

<31:38>

<29>

<27:008>

NAME: TIMEOUT ADDRESS
Description

Latches physical address on SBI timeout; will
not latch for IB data timeouts

Read Only
Latched until CP timeout
Error bit (SBI ERR REG bit 12)=1

Mode

Kernel
Executive
Supervisor
User

-l W W
S-S Ww

Located on M8219 (SBHJ)
Protection Check

Equal @ for references not subject to
hardware protection check

Located on M8219 (SBHJ)
Physical Address
<27:00>=PA<29:02>

Located on <27:16> (SBHH,J)
<16:88> (SBLF,H)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

ID#: 1B NAME: SBI FAULT STATUS REGISTER
Bit Fields Description
<31> Parity Fault

SBI Parity Fault

Read Only

Located on M8219 (SBHJ)
<29> Unexpected Read Data Fault

Read Only

Located on M8219 (SBHJ)
<27> Multiple Transmitter Fault

Read Only

Located on M8219 (SBHJ)
<26> Transmitter During Fault

Read Only

Located on M8219 (SBHJ)
<25> Error First Pass

Set by microcode first time through fault
handling code; used to note double errors

Read/Write
Located on M8219 (SBHJ)

<24> Spare

Read/Write
Located on M8219 (SBHJ)

<19> Fault Latch
Set from SBI fault

Read/Write 1 to clear
Located on M8219 (SBHH)

<18> Fault Interrupt Enable
Interrupt on SBI fault enable

Read/Write
Located on M8219 (SBHH)

<17> SBI Fault Signal

Read Only
Located on M8219 (SBHH)
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1D-BUS REGISTER BIT CONFIGURATIONS (CONT)

<16> Fault Silo Lock
Indicates SBI Silo locked from SBI fault
Read Only
Write 1 to bit 19 to clear
Located on M8219 (SBHH)
ID#: 1C NAME: SILO COMPARATOR
Bit Fields Description
Allows lock of silo on predetermined data other
than fault
<31> Comp Silo Lock
A, Lock unconditional (see bit 29)
Locks when counter (bits 19:16) equals F
B. Conditional lock
Lock when certain conditions exist.
Comparator looks at SBI. When match, compare
signal is generated which allows counter to
increment.
When counter equals F, silo will lock
Unlock by writing number equals F into
counter
Read Only
Clear by writing number not equal F to
counter
Located on M8219 (SBHJ)
<36> Silo Lock Interrupt Enable
Read/Write
Located on M8219 (SBHJ)
<29> Lock Unconditional
Enables silo lock when counter equals F
Read/Write
Located on M8219 (SBHJ)
<28:27> Conditional Lock Codes
28 27
¢ @0 No compare
g 1 ID only
1 @2 ID TAG
11 ID TAG, command function or mask

Read/Write
Located on M8219 (SBHJ)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<26:23>

<22:208>

<19:16>

Compare Command or Mask<3:8>

Read/Write
Located on M8219 (SBHJ) (SBHH)

Compare Tag<2:8>

Read/Write
Located on M8219 (SBHH)

Count Field<3:8>
When equals F, allows silo lock

Read/Write
Located on M8219 (SBHH)

ID#: 1D
Bit Fields

<31>

<38>

<29>

<28>

<27:23>

<22>

NAME: MAINTENANCE REGISTER
Description
Force P@ Reversal on SBI

Read/Write
Located on M8219 (SBHJ)

Force Write Sequence Fault

Read/Write
Located on M8219 (SBHJ)

Force Unexpected Read Data Fault
Causes transmit of SBI TAG=@, Maintenance
ID, Undefined Data, good parity for
unexpected read data in a selected nexus

Read/Write
Located on M8219 (SBHJ)

Force Multiple Transmitter Fault
Maintenance ID<4:0>
Used to force unexpected read data faults

Read/Write
Located on M8219 (SBHJ) (SBHH)

Force SBI Invalidate

Forces writes done by CPU on SBI to
become cache invalidates

Read/Write
Located on M8219 (SBHH)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<21>

<20:17>

<16:15>

<14:13>

Enable SBI Invalidate

Allows SBI writes to invalidate cache

Must be =1 for normal operation

Read/Write
Located on M8219 (SBHH)

Reverse Cache Parity

20 19 18 17 Reverse Parity
[} 2 4 %] No P

[ [ ] 1 Group 1 Byte
[/} [%] 1 [%] Group 1 Byte
[} [’} 1 1 Group 1 Byte
[} 1 4 ] Group @ Byte
[} 1 /] 1 Group # Byte
%] 1 1 %] Group B Byte
] 1 1 1 Unused

1 ] 4 [} Group 1 Byte
1 14 ] 1 Group 1 Byte
1 [} 1 ] Group 1 Byte
1 [/} 1 1 Group 1 Byte
1 1 ] ] Group 4 Byte
1 1 [4] 1 Group @ Byte
1 1 1 [} Group # Byte
1 1 1 1 Group 4§ Byte
Read/Write

Located on MB8219 (SBHH)

Force Cache Miss

16 15

e 0 No miss forced

g 1 Force miss Group 1
1 @ Force miss Group @
1 1 Force miss Groups
Read/Write

2,1

Located on <16> M8219 (SBHH)
<15> M8218 (SBLH)

Cache Replacement

14 13

g @ Random

g 1 Group 1 always
1 0 Group @ always
11 Undefined
Read/Write

Located on M8218 (SBLH)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<12> Disable SBI
When set, no SBI cycles will be started
Read/Write
Located on M8218 (SBLH)
<11> Force Pl Reversal on SBI
Read/Write
Located on M8218 (SBLH)
<1¢4:09> Cache Match
1#=1 Group 1 cache match
#9=1 Group @ cache match
Read Only
Located on M8218 (SBLH)
<p8> Force Timeout
Forces read timeouts
Read/Write
Located on M8218 (SBLH)
ID#: 1E NAME: CACHE PARITY ERROR REGISTER
Bit Fields Description
<15:14> Error

Bit Bit

15 14

) 1 No error

1 [} IB read reference caused error

1 1 CP read reference caused error

15 Read/write 1 clears entire register

located on M8218 (SBLH)
14 Read only. Located on M8218 (SBLH)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

<13:06> Data Parity O.K.
If set, parity 0O.K., bit 15 must be set for
meaningful information
13 Parity OK CDM Group 1 Byte @
12 " " " " 1 " o
1 l L L] " LJ 1 L 2
10 " " " " 1 w3
9 " " " " 2 " g
8 " " " " 2 "
7 L L " L a L 2
5 n " " n P Y
Read Only
Located on M8218 <13:8> (SBLH)

<7:6> (SBLF)

<A5:80> Address Parity O.K.
If set, parity 0.K., bit 15 must be set for
meaningful information
5 Parity OK CAM Group @ Byte @
4 " " " n P . o1
3 " L] L L 0 L] 2
2 " " " " 1 " g
1 " " " " 1 LI
ﬂ L L] n " 1 n 2
Read Only
Located on M8218 (SBLF)

ID#: 20 NAME: USTACK

Bit Fields Description

<15:08> Reading pops top address from micro stack

Writing pushes address on micro stack

<15:08> = Control Store Address<15:00>
Read/Write
Located on M8235 (USCD)

ID#: 21 NAME: UBREAK

Bit Fields Description

<12:08> Data used to compare micro PC for scope sync

or stopping system clock when SOMM set

Read/Write

Located on M8235 (USCD)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

ID#: 22 NAME: WCS ADDRESS
Bit Fields Description
<15> Invert Parity

When set inverts WCS parity

Read/Write
Located on M8235 (USCD)

<14:13> Modulo 3 Counter

Counter used to point to which 32 bit
quantity of WCS is to be written

Read/Write
Located on M8235 (USCD)

<12:00> Control Store Address
Use to address WCS for writing

Read/Write
Located on M8235 (USCD)

ID#: 23 NAME: WCS DATA
Bit Fields Description
<31:00> Data

Used to write data into WCS

<P7:08> Number of WCS Boards Present
8=1 #-1K Present
1= 1-2K "
2= 2-3K v
3= 3-4K "
4= 4-5K "
5= 5-6K "
6= 6-7K "
7= 7-8K "

<31:8>Write Only
<7:@>Read/Write
Located on M8233 (WCSB)
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT)

ID¢

24
25
26

28
29
2A
2B
2C
2D
2E
2F
30
31
32
33

35
36
37
38
39
3a
3B
3C
3D
3E

Name

POBR
P1BR
SBR

KSP
ESP
SSP
usp
Isp
FPDA
D.SY
Q.8Y
T0
T1
T2
T3
T4
T5
T6
T7
T8
T9
PCBB
SCBB
PALR
P1LR
SLR

All Registers

<31:24> MB239
<23:16> M8230
<15:08> M8231
<@7:00> M8231

ID registers 24 through 2F
stored in A temps on CEHK,

ID registers 3¢ through 3E
stored in B temps on CEHK,

<31:08>

CEHN
CEHM
ICLR
ICLP

are
ICLL

are
ICLL

All registers are Read/Write
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SILO REGISTER INTERPRETATION

The SBI silo is a read only register file that provides temporary
storage of various SBI signals for the last 16 SBI cycles.

The assertion of fault by any nexus locks the silo, sets fault
silo lock in the fault register, and makes the data available
through the silo register. The silo may also be locked through
the use of the SBI comparator register, but comp silo lock will
set in the comparator register rather than fault silo lock.

Examining the silo register when the silo is not locked will
result in all zeros being returned.

Following is a breakdown of the silo register and a description of
the various fields.

AFTER Fault Set for first entry after fault clears.

(31)

SBI Interlock The interlock 1line is asserted by the
(INTLK 30) commander nexus when issuing the interlock

read and then by memory when asserting the ACK
confirmation.

Identifier Field Identifies the logical source or destination
(ID 29:25) of information, depending on the TAG type.

TAG Type ID

Command address Source

Write data Source

Interrupt summary read Source

Read data Destination

ID code corresponds to the TR line at which
the device operates.

ID Code Device TR

20001 Memory Adapter 1 1

0011 UNIBUS Adapter 1 3

21000 MASSBUS Adapter 1 8

91001 MASSBUS Adapter 2 9

10000 Processor 16
TAG Field Defines the transmit or receive information
(TAG 24:22) types.

TAG Type

(1)) Read Data

211 Command Address

191 Write Data

11e Interrupt Summary Read
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SILO REGISTER INTERPRETATION (CONT)

Function Field
(F 21:18)

Mask Field
(M 21:18)

Confirmation Code
(C 17:16)

Arbitration Field
(TR Lines 15:92)

Used with command address TAG to specify the
command type. Silo bits 21:18 are written
with function bits B31:B28 when the SBI
specified a command address, otherwise SBI
mask bits are written here.

Function Function
Code Definition
0000 Reserved
9001 Read Masked
0010 Write Masked
9011 Reserved
0100 Interlock Read Masked
9141 Reserved
2110 Reserved
2111 Interlock Write Masked
1000 Extended Read
1601 Reserved
1a10 Reserved
1911 Extended Write Maskked
1100 Reserved
1101 Reserved
1110 Reserved
1111 Reserved
Primary function: Specify particular data

bytes of an addressed location for an
operation.

Mask Byte
200l [}
0010 1
2109 2
1000 3

Second function: Specify particular read data
types during a read.

Mask Data Type
0000 Read Data

8001 Corrected Read Data
1Y) Read Data Substitute

00 No response (N/R) or unasserted
g1 Acknowledge (ACK)

11 Error (ERR)

16 Busy

NOTE: No response is normal when there is no
activity on SBI.

Indicates the TR devices that are requesting
access to and control of the SBI.
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SILO REGISTER INTERPRETATION (CONT)

Example of Interpreting a Deposit Byte:

D/B 506 AA

The following would appear in the silo register if it was locked.

R E/ID 18
Cycles Silo
C1 I1DPOePRQ18 20CBRAAL
c2 ID@BEe0018 21440000
Cc3 ID@PPP0d18 0010000
C4 ID@PeP0018 00C10000

Bit Breakdown

ID = CPU, TAG = C/A, FUN =
MASK, TR = HOLD

ID = CPU, TAG = WRITE DATA,

= BYTE @
CNF = ACK
CNF = ACK

These cycles correspond to the following figure.

81 CYCLES
[ —— —% o1

{Co-4)

+ 2 3 J|= "4—-‘

TRANSMITTER | TRANSMITTER | TRANSMITTER | RECEIVER RECEIVER
COMMANDER NEXUS NEXUS NEXUS NEXUS NEXUS
(ARBITRATION) | (INFORMATION) | (INFORMATION) |{CONFIRMATION)| (CONFIRMATION}
ASSERTS
TR ON
sBI
NO HIGHER STROBES STROBES
TR# ASSERTS ACK INTO ACK INTO
ASSERTED DATA LATCHES LATCHES
ASSERTS
C/A AND
HOLD
¥
sl T T |
TIME To TT T2 T3 TO T T2 T3 To T1 T2 T3 TO Ti T2 T3 TO 71 T2 T3 T0
aveN | | | [ ]| [
ASSERTS
C/A ACK
STROBES STROBES
C/AINTO DATA INTO DAAS; 'ZLSK
LATCHES LATCHES
S8I LINE RECEIVER RECEIVER TRANSMITTER TRANSMITTER
RESPONDER SAMPLING NEXUS NEXUS NEXUS NEXUS
(INFORMATION] {INFORMATION) | (CONFIRMATION) | (COCNFIRMATION)

WRITE

MASK

Tx-0080
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MICROCODE MACHINE CHECK ERROR LOGOUT

At any machine check, the error handling microcode attempts to
log out the following information. Ordinarily, it appears on the
stack as shown, but if a double error halt occurs, the operator
can find the same information in the ID-bus temporaries. This
information is VAX-11/788 specific, of course, and does not apply
to other members of the family.

Memory D
Data Location Location Notes
Byte Count (SP) None 4p (dec) = 28 (hex)
Summary Parameter (SP)+4 18 (30) See below
CPU Error Status (SP)+8 Tl (31) See CES register format
Trapped UPC (SP)+12 T2 (32) Microcode error location
VA/VIBA (SP)+16 T3 (33) Virtual address
D register (SP)+20 T4 (34)
TB ERR 0 (SP)+24 T5 (35) See TBER# format
TB ERR 1 (SP)+28 T6 (36) See TBER1 format
Timeout Address (SP)+32 T7 (37) Physical addr/4
Parity (SP)+36 T8 (38) See PARITY format
SBI Error (SP)+4¢9 T9 (39) See SBI.ERR format
pPC (SP) +44 None
PSL (SP)+48 None

The summary parameter is a longword. Byte 1 is a flag, which is
nonzero if a CP timeout or CP error confirmation interrupt was
pending at the time the machine check occurred. The interrupt, if
any, has been cleared. Byte zero indentifies the type of machine
check:

g9 - CP Read Timeout or Error Confirmation Fault
@2 - CP Translation Buffer Parity Error Fault

#3 - CP Cache Parity Error Fault

5 - CP Read Data Substitute Fault

gA - IB Translation Buffer Parity Error Fault

@C - IB Read Data Substitute Fault

gD ~ IB Read Timeout or Error Confirmation Fault
@F - IB Cache Parity Error Fault

F1 - Control Store Parity Error Abort

F2 - CP Translation Buffer Parity Error Abort

F3 - CP Cache Parity Error Abort

Fd - CP Read Timeout or Error Confirmation Abort
F5 - CP Read Data Substitute Abort

F6 - Microcode "not supposed to get here" abort

"IB" refers to memory reads generated by the instruction buffer in
the process of prefetching the instruction stream. In these
cases, the address stored at (SP)+16 is from VIBA. "CP" refers to
memory references explicitly requested by microcode and whose
address comes from VA.
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DOUBLE ERROR HALT

The CPU will halt if it finds on entry to the error handling
microcode that EFP is set.

The information on the first error will be in ID[38-39] and

U-STACK (trapped microaddresses). Unpredictable on CS parity
errors.

The information on the second error will be in the associated
error/status registers.

The CPU will be halted after leaving a double error halt code in
ID[D.SV] = ID(2E).

ID No.
SUMMARY PARA. T@ 30
CES T1 31
TRAPPED UPC T2 32
VA/VIBA T3 33
D-REG T4 34
TBER® T5 35
TBER1 T6 36
TIME.ADDR T7 37
PARITY T8 38
SBI.ERR T9 39
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V-BUS CHANNEL CONFIGURATION

V BUS RELATED
CHANNEL MODULES
f_&“\ r A N
usc
0 M8235
I l
CEH
1 M8230
|
DAP IcL
2 M8229 M8231
] |
TBM IDP IRC
3 M8222 M8223 M8224
|
CAM CDM
4 M8220 M8221
| |
SBL SBH
5 M8218 M8219
! |
FCT FAD
6 M8289 m8288
| |
7 RESERVED
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V-BUS DIRECTORY

CHAN arT arr Nwh MODULE 1,8, SIGNAL NAME
{~F XY (rCTAL)
4up AR ArAAD uSCF “B21s cora USCF UPCSV @m H
v (any 2oy USCF MR218 cPTR USCF UPCSV A1 ™
Yo LERS] 2ap02 SCF MR235 rPTR USCF UPCSY 92 W
(-] fral3 PIRAY uscr MRa23S cPT USCF LUPCSV @3 H
(1] BRI Aty HISCF Ma21s cete USCF UPCSV @4 W
00 EREL Arag USCF MB235 cPTR USCF UPCSV 25 H
'T’) ERTY ) USCF MB8235 cPTH USCF UPCSY 6 K
LI RPN anpay 1SCF M8235 cPYR USCF UPCSV a7 M
(24 Ay R Avpta USCF MR21S cere USCF UPCSV ¥8 W
Y] IREL] LETXE 1SCF ME23Y cPTA USCF UPCSV 09 W
vo LEPY) g1 USCF Ma21s cPTA USCF UPCSV 1@ W
(] GRNL] ArALy USCF MR235 ceTa USCF UPCSV 11 W
ve eAve Avatd USCF mMB235 cPTa USCF UPCSv 12 W
ve ann nants "SCR MR23S CPTX USCR STALL H
ve ninE 210116 uscs MB235 CPTX USCR UTRAP M
[1J wAAF vARL? uscJd MR23S CPTX USCJ ECO NISPATCH P& W
[ paya Avi2e USCE “B235  (oT} USCE ID BUS XCVR EN L
[T 2n1y “ig21  1SCE MB235  CPT3 USCE CS wR (31:18@) H
0 “ng2 neag? USCE mM8215 cePT3 USCE CS wk (63332) W
@9 ouyy frp2y USCE MR213S cPT3 USCE CS wR (95164) H
va “atd nap24y USCE ME235 cPTYX USCE wCS wR CYCLE ™
va we1s 0rA2%5 ISCE 48235 €ery USCE WCS MEM aVAIL L
va il e “in2e uscL mR235 CPTY FCTX ACC OVEPRIDE |
vo ¢nl? ayn2y LUSC™ MAR23S CPTx USCM IBUF FN (@712@2) L
on AUtR WAAla usCH Ma23s CPTx A
29 w19 wardy 1SCN MB23s CPTX ICL® ALY Z (1) H
L] “ora [ Y HSCN MR235 CFTX CCPA LAROM W
L4 ¥R avaly usew Mg231s CPTx 0
oe P avaly USCN MR213S cPTX 3
L4 nMD #2318 LSEN MB21S CPTX F
¢o AULE a2a3e USEN MA23S cPTY ACCA URP w
ve Q21F 20037 uscw MB82358 cerx J
29 [24rddd wedn HSCN MA23S cPTX X
ve et aenuy usetn MB21s CPTX CEHR PSL C RIT H
op rae2 angade usen “M8238 CPTX ICLK ALU C (1) w
0o w2y ERETS USCN MB23S cerx N
T} ¢a2u RrAba usex MR23S CPTY P
ve P28 LRI uscwn MB23S £eTX 4CCA UBY H
ve a6 PR uscwy MB23S coTx S
v an27 LRI uscH MR235 €oTx T
0o wa2R nease USCN MR235 ceTx DCPA LAY W
@0 2429 aaasy USCN MB238 oty v
00 (X243 4052 USCN M8235 cPTX X
¢ paer anpsy 1ISCN “823s CPTx ¥
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V-BUS DIRECTORY (CONT)

29 an2c ARAS4  USCN MB235  CPTX ACCA UB2 H

[1d an2n ¥PAsS  USCN MB235  CPTX CEWE UTRAP VECT 8 W
ép A02E avese USCN M8235 CPTX TBMD LAST REF CODE 1 W
de a02F aras57  USCN Mp238  CPTX NAPD S8S(1) H

L] aa3e LYY USCN mM8235 CPTX 0o

L 2031 22061 USCN M8235  CPTX CEHE UTRAP VECT § H
[} nn32 72362  USCN MB235  CPTX TBMD LAST REF CODE @ M
L) nesy wadey  USCN MA23S§  CPTX DOPS SC N,E, @ H

oo a3y LoLIY Uscw m8235 cPTX JJ

(L] 8a3s 2006% USCN M823s cPTY CEHE UTRAP VECTY 2 H
['T] @36 neB66  USCN M8235  CPTX CEMF NESTED ERR (1) W
[.L] a3y 20067 USCN M823S CPTX ICLK EALU 2 (1) H

(L] 2038 eea7e uscw M823% CPTX NN

(1] 8939 20971  USCN M8235  CPTX CEME UTRAP VECT 3 W
(-1} 2934 aeer2 USCN M8235§ CPTX CEHH FPD BIT |

0 8a3p 209073 USEN MB23S CPTX ICLK EALU N (1) W

(L] ee3c 20874  USCN M8235  cPTX 1T

e 203D 2ee7s USCN MB235 cPTX USCN BEN EN (1B314) W
L] PR3E 20876  USCN M8235  CPTX USCN BEN EN (1F11C) w
8o 2n3F P@077  USCN M8235  CPTX USCN BEN EN (13110) H
29 voup 82108  USCN M8235  CPTX USCN BEN EN (R7122) W
[L] eauy ney0y USCN M8 23S cPTX USCN BEN EN (@F108) H
[{:] ead2 2102 usce MB23s CPTX USCP BRBITA(1F3IC) W
[ '] 2043 ee1a3 usce M823% CPTX ICLE BRBITO(18114) H
(L] LT} 20104 usce M823s CPTX ICLE BRBITR(OF128) H
1] 004s 28125  ySCP mM8235  CPTX USCP BRBITI(1F11C) H
(1] 0046 @106 usce mM821s CPTX ICLE BRBITI(18314) H
[{] I I’} en1d7 usce M8218 cPTX ICLE BRBITI(@F:08) K
29 @aas aryie usce M823S cPTX USCP BRBIT2(1F31C) H
2o aeus ent1y usce M823S cPTX ICLE BRBIT2(1R214) H
60 204 29112 usce MB23S cPTX ICLE BRBIT2(@Fi17B8) H
ée foue eey13 usce M8235 CPTX USCP BRBIT3I(1F11C) W
[-1] eauc 8114 USCP MB235  CPTX ICLE BRBIT3I(1Rs14)
02 aeap 22115 usce MB23S CPTX USCP BRBITU(1FItIC) W
(L] BOUE "I'2%1 ) USCH 8235 CPTY USCH SYNC PULSE H

LI’} 00uF 83117  Uscy ma235  CPTR2 CIBN D MAINT RTN H
[']"] [-I"11:] en12n uscJy MB823S CPTX USCJ INIT (1) H

L1 ensy ae121 uscJ Ma215 CPTX USCJ STALL (1) H

[-{'] 2082 eo122 uscy “M8235 CPTX USCJ UTRAP (3) H

[-1] @es3 anges uscJ M823S cPTX USCJ UECO (1)

00 8054 pn124  uscy 8235  CPTX USCJ MAINT RET (1) H
22 80ess any2s uscy MB23S cPTYX USCJ PRIOR 2 L

-] onse %0126 uscJ MB21S CPTX USCJ PRIOR | L

ea aes? en127 uscJ M823S CPTX USCJ PRIOR 2 L
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V-BUS DIRECTORY (CONT)

(L] [L'11] evt38  uscH M8235  CPT2 USC™ BUF UPC @2 M
(0] @959 84131 yseH MB23S cpPTe {SC™ BUF UPC 01 M
(L) f0S4A ony132 UsCM Ma231% cPr2 USCH¥ BUF UPC @2 W
oo eess -LE% }] uscH MA23S cPY2 ysC“ BUF UPC 23 W
(1] e0sC 20134 (6.1 M823s cPT2 USCM AUF UPC wd W
(L] AasD na13s (VL1 8238 cPY2 USCM BUF PC »S M
e Q0SE a213es uscH M823s cPT2 USCM RUF UPC @26 H
89 00SF 28137 uscM M823% cPT2 USCM™ BUF UPC a7 H
1]} 2860 faL4p usc™ M823% cPT2 usc™ BUF UPC P8 K
(L] 2061 en141 ysc™ MB23S cPT2 USCM RUF UPC A9 W
(1] 0062 fA102 UsCMm “a238§ cPT2 UsSC™ BUF uPC 10 ¥
(1] oee6l 00143 uscw 8238 cPTR2 uscM BUF UPC 11
00 F1IY] 08144 USCH m823s  CPT2 USCH BUF UPC 12 K
09 2965 an14s uscx Ma23S cPTX RESERVED

(1} 8266 (4231 uscx MB23S cPYX RESERVED

L] 8967 eagur uscx MB235 CPTX RESERVED
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V-BUS DIRECTORY (CONT)

BIT
(HEX)

@209
adey
Aon2
foes

000y
f00s
1.1
anay

[I.I:L)
a2e9
ARQA
(421}

eaec
2000
LIS
anaF

e
en1L
8812
2213

ent1y
“e1s
eate
2017

a218
P19
014
[I3L]

ea1C
a0
va1E
AALF

(LYY
ea21
7022
we2s3

0824
@928
en26
LIras

na28
0929
2024
ge2e

BIT
(0CTAL)

[LLLL
20001
[ L}
[LLIk}

a2any
2020S
vuaae
00@a7

LB Y]
enety
enel2
LV 28]

aaat4
avals
anate
eve17

pre20
22021
fa2022
22023

oRrd24
nPp2s
20826
era27

aealp
20034
oeul2
20033

00034
29035
"Pe36
20a37

eegue
enady
@942
oe4s

na04y
arRys
adnde
eves?

eaasa
@apsy
oras2
eness

DWG

CEHE
CEME
CEME
CEHE

CEHE
CENWF
CEWF
CEHF

CEWF
41,14
CEHA
CEMA

CEMA
CEMA
CEHA
CEHA

CENA
CEMA
CEHA
CEMA

CEHA
CEHA
CEHA
CEHA

CEHA
CEMA
CENA
CEMA

CEHA
CEHA
CENWB
CExE

CEHB
CENC
CEHC
CEWC

CEWC
CEHC
CENC
CEWD

CENWD
CEHD
CEHD
CEXD

MODUL

ma230
ma23e
M8231a
MB8230

“a23p
mMa230
MB230n
Ma230

M8230
Mg23a
M8239
m8230

M823e
“823@
mMB823¢
mM8230

M8230
mMg23a
Mg23e
Mg23n

M8230
M8230
M82349
“823e

M823a
M8230
M8230
M8230

mM823a
Ma23e
M823@
M8230

Mg23p
Ma23ae
M823e
Ma23e

“g23e
M823n
“823m
M823p

M8230
M823p
mM8230
M8230

E 1,8,

CPTX
CPTX
cPTX
cPTX

CPTX
cPTX
CPTX
CPTX

cPTY
cPTX
CPTX
cPTX

cPTX
cPTx
CPTX
CPTX

CPTY
CPTX
cPTY
CPTX

CPTX
CPTX
CPTX
cPTX

CPTX
CPTX
CPTX
cPTX

CPTX
cPTX
cPTX
cPTX

CPTX
CPTX
cPTX
cPTX

CPTX
cPTX
CPTX
CcPTYX

CPTX
cPTX
cPTX
cPTX
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SIGNAL NAME

PCSC
pCsC
PCSC
SALP

TAMW
CEWF
CEHF
CEWF

CEWF
1cLs
NEPM
0DPO

ocPD
NEPD
ODPR
DCPO

DEPK
ocPL
DCPL
DCPL

CEHA
CEHA
CEHA
CEHA

DEPN
ODPF
DCPF

PAR ERR (9S5t164) M
PAR ERR (63132) M
PAR ERR (31100@) W
PAR ERR TRAP |

PROT UTRAP
IRD STATE H
READ RLOG M
LOAD STATE H

CLR UWORD (1) H
EN ID XCEIV L
BMX3f L

BMX1S L

BMxe?
AMX31
AMX1S
AMYQ7

e

ALU BUFF3L L

ALU CARRY3!
ALU CARRY{S L
ALU CARRYQT? |

ALU BUFF17 L
ALU BUFF16 L
ALU BUFF1S {
ALU BUFF@7 L

ALU(3O118)=0 |
ALU(1St08)80
ALU(aYiea)zo L

BUS ALU BYTER2,3 As=8 H

BUS ALU BYTEY A=B ™
BUS ALU BYTEQ AsB W

OCPA
DAPB

DAPB
DOPN
0DPN
ACCX

ACCX
ACCX
ACCX
CEHD

ssLY
IRCY
IRCJ
IRCJ

AMX@a L
AUALUBA PLUS B L

AUALUSA MINUS 8 |
EALUR9 H

EALURS M

NDATA H

I0ATA N
VDATA H
COATA M
SECOND REF W

STALL L

DQ CONT H
FLOAT H
WORD CONT M



V-BUS DIRECTORY (CONT)

ey anac a0ASy  CEHWD “8238  CPTX IRCJ BYTE CONT W

2y #0n20 P0nss  CEHWD MB23p  CPTX TRMW SAVE CONTEXT W
'] n02E aenSe  CEWE 82324  CPTX DOPS FLOAT NZERO M
ey woF a0esT  CEWE M823y  CPTX USCB CLR UTRAP L

(3} anyp 2An6d  CEHWR “8234  CPTX DCPH VAR2(1) H

vy a3t aunel  CEHR MB8239  CPTY DCPJ VABL(1) H

.} an32 0Anae2  CEHWR MA238  CPTX DCPJ vaRA(1) W

[ 1 80833 0A063  CEWE MB234  CPTX TRMW EN CMODADRS H
ey 03y P0B64  CEME MB23@  CPTX TBMN PAGE EDGE M

(2] (L3 27065  CENWE MA23¢  CPTX TBMW EN UNALIGN TRAP H
01 [T:AY3 nuaee  CEHWE M8239  CPTX SRLM TIMEOUT TRAP |
(3] ous? 70A67  CENWE M8230  CPTX SBLR RDS TRAP L

(3 #038 90070  CEHE MB23@  CPTX TAMW TB PAR UTRAP L
[} 2039 78971 CEMWE MB230  CPTX TAMW MISS UTRAP |
o1 2034 20972  CEHE Mg23n cPTX TBMW MBIT UTRAP |
01 2038 20973 CEME M8230  CPTX CEHE C8 PE TRAP H
(2 pasc eaeTy  CEWX “a23e  CPTX RESERVED

21 8230 82875  CEMWX MB239  CPTX RESERVED

01 Qa3E 29076  CEKX mMB23@  CPTX RESERVED

[} a3k 28077  CENWX MB239  CPTX RESERVED
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V-BUS DIRECTORY (CONT)

CHAN 34 BIT WG MODULE 7,8, SIGNAL NAME
(MEX)  (OCTAL)

82 2000 8002P  DAPA M8229  CPTX IRCF OPCO M

82 2001 80001  DAPA M8229  CPTX IRCF OPCY W

82 eee2 20882  DAPA M8229  CPTX IRCF OPC2 W

[H] [I.LH 20083  DAPA M8229  CPTX IRCF OPC3 H

82 0004 20084  DAPA M8229  CPTX IRCF OPC4 M

02 000s 20005  DAPA M8229  CPTX IRCF OPCS W

(1] 0006 90806  DAPA M8229  CPTX IRCF OPC6 H

02 pae? 28007  DAPA M8229  CPTX IRCF OPCT W

02 2008 80010  DAPX M8229  CPTX CEHD MEMREF DT3B W

82 L.I'T'T] 20011  DAPX M8229  CPTX CEHD MEMREF OTELFDG H

[H] 2004 80012  DAPX M8229  CPTX RESERVED

02 [LIL] 29813 DARC M8229  CPTX RESERVED

02 anac 0ualy  DAPC M8229  CPTX IRCE RYTE CONT W

02 e0aD #2015 DAPC M8229  CPTX IRCE WORD CONT M

02 800E 80816  DAPC M8229  CPTX IRCE LFDG CONT W

02 e00F #8817  DAPD M8229  CPTX IRCH PC REG H

[H 8910 80020  DAPF M8229  CPTX RESERVED

82 8011 28@21  DAPF M8229  CPTX IRCE SP1 CON2 H

[H] LTIV 00022 DAPF M8229  CPTX IRCE SP1 CONY M

[ H 2013 20023  DAPF Ma229  CPTX IRCE SP1 CONB M

[LH] LI IY 0024 DAPX mM8229 CPTX DAPB RLOG UPDATE H

02 9915 80225  DAPD M8229  CPTX CEHF READ RLOG H

02 Q16 80826  DAPF M8229  CPTX RESERVED

82 2017 82027  DPAF 8229  CPTX RESERVED

02 0018 #0033  DAPX M8229  CPTX RESERVED

[H] 8n19 2Aa3t  DAPX M8229  CPTX RESERVED

[ H] PRLA #2032  DAPX n8229  CPTX RESERVED

82 0018 20033  DAPL M8229  CPTX 10PN SP1 ADRO L

82 eo1¢ 80034  DAPL M8229  CPTX IDPN SP{ ADRY L

82 8910 98235  DAPL mM8229  CPTX 10PN SP1 ADR2 L

[.H 001E 00036  DAPL M8229  CPTX IDPN SP1 ADRS L

82 eo1F 92037  DAPL M8229  CPTX IDPN 8P2 ADRO L

82 0820 @deu@ DAPL  M8229  CPTX  IDPN SP2 ADRY L

LH so21 L.II.LS DAPL M8229  CPTX IDPN SP2 ADR2 L

02 9022 80042  DAPL M8229  CPTX IDPN $P2 ADR3 L

[.H ea23 90043 DAPL M8229  CPTX 10PN PRN 2 L

02 8024 2004y DAPL M8229  CPTX IDPN PRN | L

82 @02s 0@04S  DAPL M8229  CPTX IDPN PRN 2 L

[.H [T 80046 DAPL M8229  CPTX 10PN PRN 3 L

02 ea27 QUeuT  DAPX M8229  CPTX RESERVED
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V-BUS DIRECTORY (CONT)

CHAN .34 BIT oNG MODULE T,8, SIGNAL NaMg
(HEX) (OCTAL)
L3 0828 an@S@  ICLY M8231  CPTX WCSC WCS EVEN PAR W
02 2029 e0as) ICLA M8231  CPTX SBLM TIMO CNF INTR
02 LLED 00852  ICLA M8231  CPTX SBHL FAULY INTR W
[} 2028 20853  ICLA M8231  CPTX SBHE SBI ALERT R W
22 [-L.}4 28054 ICLA M8231  CPTX SBLM CRD RDS INTR L
[ ] 0020 eenss  ICLA m8231  CPTX SBHK COMP INTR M
02 202E 20pS6  ICLA 8231  CPTX SBME $BI REQT R H
LH 292F 22057  ICLA M8231  CPTX SBHE S8BT REGS R H
92 0030 00060  ICLA 8231  CPTX SBHE SBI REQS R W
02 ee31 20061 ICLA MB231 cPTX SBME SBI REQU R M
02 2032 erese2  ICLB M8231  CPTX ICLB IPL ACT 4 W
[ 1] 2833 o206l  ICLSB mM823y  CPTX ICLB IPL ACT 3 W
02 ea3y 00864  ICLB m8231  CPTX ICLB IPL ACT 2 H
02 43S anaes  1CLB M8231 cPTX ICLB IPL ACT 1 M
2 anl3e ana6e  ICLA m823y1  CPTX ICLB IPL ACT @ M
22 va37 auasy  ICLC M823)  CPTX CEHJ PRIOR 3 M
02 2a3s ar47e  ICLC 8231  CPTX CEHJ PRIOR 2 H
2 (L3 L] [LI2S] 1CcLe M8234  CPTX CEHJ PRIOR 1 H
02 LLXY avar2  1cLe M8231  CPTX CEHJ PRIOR B H
LH 238 eears  1cLC MB231  CPTX CEMR INTR REQ L
02 #a3c eea7ys  1ICLC MB231  CPTX CIBS CNSL RCV INTR H
02 aa3n 2878 ICLC M8231  CPTX CIBS CNSL XMIT INTR W
02 293k neaTe  1CLD M823t  cPTX CEHC TRAP CODE2 (1) M
02 a93F 29A77  ICLD M8231  CPTX CEHC TRAP CODEY (1) W
02 soue @atea  1CLD MB231  CPTYX CEHC TRAP CODE® (1) W
02 LY @23101 1CLD M8231  CPTX CEHP 1D3B W
[H @042 22192  ICLD M8231  CPTX IRCE STALLeSVC L
82 2043 Q123 1CLD M8231 cPTX CIBN HALY REQ MW
.} nouu U104 ICLD Ma23y CPTX RESERVED
02 904 24195 ICLE MB231  CPTX DOPS BRANCHI M
02 LLTTY PA1A6  ICLE M8231  CPTX DEPV BR BIT3 H
02 ey 92197  ICLE “a231  CPTX DDPS BRANCH2 W
02 Qyus ae11e ICLE M8231 cPTX DBPV BR BIT2 MW
02 2949 ee11 ICLE MB231  CPTX DDPS BRANCHI M
82 LT ey ICLE M8231 cPTX DBPV BR BITY W
02 Q¢43 42113 ICLE “8231  CPTX DOPS BRANCHA H
02 @aruc #2114 ICLE MB231  CPTX DBPV BR BIT® H
02 vauD 72115  I1CLE Ma23y  CPTX IRCH BRCY ™
82 Q34E ee1te  ICLE mM8231  CPTX IRCH BRCO W
[H RauF 22117 1CLE mM823y CPTX IRCF OPC @ H
LH 20592 nat2e  1CL? M8231  CPTX TRCH READ 0P W
02 0051 20121 1cL? MB23y  CPTX RESERVED
82 ees2 80122  ICLE MB23y  CPTX ICLE REM BEMX S2 M
02 aas3 #0123  1CLE MB234 cPTX ICLE REM BEMX 81 H
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V-BUS DIRECTORY (CONT)

02 80454 80124 ICLE M8231  CPTX ICLE REM BEMX 82 H
82 8085 AR12S  ICLH M8231  CPTX ICLH ID TO PSL M
02 eeSe #2126  ICLH M8231  CPTX ICLH ID YO VECT L
82 LTL34 AA127  TCLW M8231  CPTX ICLK ID TO CES M
82 nase 20139 ICLH M8231  CPTY ICLH ID TO ATMP |
82 2959 0131 ICLK M823y CPTX ICLH ID TO BYMP |
02 20SA A2132  ICLM MB231  CPTX ICLM IDM 82 L

82 2058 2133 ICLM M8231  CPTX JCLK I0M St L

02 a85¢C 22134 1CLH “8231  CPTX ICLK T0M 8B

82 aasD 22135 1CLY MB231  CPTX DDPR SCO@S (1) M
02 (1313 #2136  ICLJ m8231  CPTX DDPR SCB4 (1) M
LH ansF Q137 1CLJ M8231  CPTX DOPR $C@3 (1) H
02 LLIL) eegue  ICLJ M8231  CPTX DDPR 8CB82 (1) H
02 LI} LIV (AR} M8231  CPTX DOPR $C@1 (1) MW
02 0062 an1d2  ICLJ MB231  CPTX DDPR SC@2 (1) W
22 2063 #8143 TCLY M8231  CPTX 1CLJ O 7O ID L

02 P06 AB144  TCLJ M8231  CPTX I1CLJ 1D TO 6 L

02 0065 00145 ICLK M8231  CPTX DDPN EALU®Y W

02 0066 0146 ICLK M8231  CPTX DDPN EALUS® |

LH 2967 w14y ICLX M8231  CPTX RESERVED
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V-BUS DIRECTORY (CONT)

CHAN RYT BIT Dwi MODULE 7,8, SIGNAL MNAME

(HEX) (0CTAL)
e3 annn LR BT TRMD “a22  CPTX TRMD D TO ™D L
03 weny ¢eeapy TBMD mMgeee cPTX TRMD MASK T0 ™D L
23 ARp2 eran2 TRMD MR222 cPTX TRMD EN 1P DRIVERS L
23 agnly feany TRMS Mg222 cePTe TRMS CPTQ |
(‘23 wed APy TRMF MB222 cPTX TRMF GRP @ WP L
3 ’0as fnans TBMF Mg222 CPTX TRMF GRP 1 WP |
03 ¥are [ILET) TRMC MB222  CPTX CAMU TR GRP @ MATCH M
03 [dd2d evany TaMC MR222 cPTX CAMU TB GRP | MATCH H
e3 aepe veele TRMY uMgoe2 cPTX CEHE CMODC ADRS TRAP L
03 LEEL) aunty TRMU mMa222 cPTX CEHE PAGE TRAP H
o3 enaa PRy TRMW mgR22 CPTX CEME CS PAR ERR MW
03 anan e4013  TEMX MB222  CPTX RESERVED
03 arne PARIY TRMN MB222  CPTX USCR ABORT CYCLE H
83 aran [T IL TRAMN MBR22  CPTX JRCH IR WRITE CHK H
83 CANE arels TRMX MB222 CPTX RESERVED
e3 eaeF eaeLy TRMU MB222 CPTX TRMU CANCEL L
e3 nn19 age2e TBMK MR222 CPTX SBLB SBI PA 09 {
e3 ety eve2l TBMK Mg222 cPTX S8LB SBI PA 1@ L
23 pate wre22 TRMK MR222 CPTX SeL R SBI P4 11 L
23 ey A2l TAMC MR222 CPTX TAMC ENABLE 1A M
23 ovid wre2y TRMX mMaRe2  CPTX RESERVED
03 ea1s age2s TRMYX Mg222 CPTX RESERVED
e3 2216 [ ordy TBMX MB222 cPTX S$BLS IB ERR LTH H
é3 o017 ane27 TRMW Ma222  CPTX SALT STALL L
23 ne1a wease TEMX MR222  CPTX RESERVED
03 w9 20031 TRAMX mMag222 cPTY RESERVER
3 LA ene32 TRMX Mg222 CPTx RESERVED
o3 2018 pee3s3 TBME MB222 CPTX CAMV MODIFY
03 wa1c wepsa TBMR mMa222  CPTX CAMV PROTECT CODE @ L
a3 aen f0eQ3s T8MB MR222 CPYX CAMY PROTYECY CODE 1 L
e3 APE evele T8ME mg2e? CPTX CaMv PROTECT CODE 2 L
03 du1F ana3T  TBMR MB222  CPTX CAMV PROTECT CODE 3 L
23 an2e orede  1DPA ug223 CPT@ 10PA AUF BA=T(1) W
03 we21 (LTI 10P A M8223 cPYR 1DPA BUF RReb(l) W
03 2p22 eupu? 10PA MB223 cPre IDPA RUF BA«S(1) M
[2] /223 fPpul 10PA MB8223 cPTR I0PA BUF B@=4(1) W
83 R4 [ TY) 10PA MB8223 CPTo IDPA BUF Bge3(1) M
03 an2s “eads 1DPA MB223 cePTe IDPA BUF BP=2(1) ™
23 naege [Ty 10P4 “8223 CPTR IDPA BUF BP=1(1) M
@3 w27 arauy 10P4A M8223 cP1R I0PA BUF BB=0(1) W
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V-BUS DIRECTORY (CONT)

e3 Wiu2R Pirasa IDPA M8223 CPYT0 IOPA BUF B1e7(1) W
83 w29 T LT 10PA ¥8223 cPYR I10PA BUF Bleb(1) W
03 wir2a anas2 IDPA MB8223 CPTa IDPA BUF BieS({) K
93 np2R 7B¢S3  IDPA MB223  cetR IDPA BUF Bled(1) W
¢3 a12C AeAS4 TDPA Mg8223 cPT2 IDPA BUF Rie3(f) W
93 ga2n [T 10PA 3223 cPTR INDPA BUF Ble2(1) K
23 vot wease 10P4 M8223 CPTR IDPA BUF Bilet(l) W
v3 na2F ronsy NP4 M8223 cPTR IDPA BUF Bled(1) W
03 nn3a wedee  IDPH wg223 CPTo IDPH 18C 3(1) H

e3 ”a3e veest 10PH M8223 cPTa IDPH IBC 2(1) H

03 waze nneee I10PH M8223 cPTR IDPH IBC 1(1) W

83 ¢33 [JI TS 10PH M8223 cPTR IDPH IBC (1) W

e3 noty [ 1Y) 1CPH M8223 CPTX 1DPH CLR @ L

03 0035 00065  IDFH M8223 CFTX IRCE SAVE H

03 0036 00066  IDFA ¥8223 CFTO IDFA VAX H

03 0037 00067  IDFA 48223 CFTX IDFA DST R MODE H
03 0038 00070  IDFJ MB223 CFTX SELR IF READ DATA L
03 0039 00071 I0EX MB8223 CFTX RESERVED

03 003A 00072  IDFJ M8223 CFTO IOFJ COUNT H

03 003K 00073 TDF MB8223 CPTX IDFJ FLUSH L

03 003C 00074 10FJ M8223 CPTX IDFJ BS VAL(1) H

03 0030 00075 JS N M8223 CFTX IDFJ B4 VAL(1) H

03 003E 00076 IDFJ M8223 CFTX IOFJ B3 VAL(O) H

03 003F 00077 10FJ MB8223 CPTX IDFJ B2 VAL(O) H

03 0040 00100  IDFJ MB223 CFTX IRCD FC MODE H

03 0041 00101 IDFM M8223 CPTX IRCIt SEL LONG L

03 0042 00102  IDFM MB8223 CFTX IRCD SEL WORD L

03 0043 00103  IDFM MB8223 CFTX IRCD SEL BYTE H

03 0044 00104 IDFM M8223 CPTX IRCE CTX 3 L

03 0045 00105 IDFEM MB223 CFTX IRCE CTX 2 L

03 0046 00106 I0FL MB8223 CPTX IDFL Il BUS XCVYR EN L
03 0047 00107 IDFX #8223 CFTX RESERVED

03 0048 00110  IDFM M8223 CFTX IDFM 8 DELTA FC 2 H
03 0049 00111 IDFM M8223 CFTX IDFM 16 BIT 8 DEST L
03 004a 00112 IDFMN M8223 CFTX IIFM 8 DEST H

03 004K 00113 IDFM MB8223 CRPTX IDFM B DELTA FC 1 H
03 004C 00114 IDFM M8223 CPTX IDFM VAXSL L

03 0040 00115 IDFM MB223 CFTX IDFM B DELTA FC O H
03 004E 00116 IDFM M8223 CFTX TEMX VA 01 H

03 004F 00117 IDFM MB8223 CPTX TEMX VA 00 H

03 0050 00120 IRCH M8224 CFTX TEMX TR ERR L

03 0051 00121 IRCH M8224 CFTX TEMX TR MISS L

03 0052 00122 IRCC MB8224 CFTX CEHH FFDN BIT L

03 0053 00123 IRCX MB224 CRTX RESERVED
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V-BUS DIRECTORY (CONT)

CHAN

03
03
03
03

03
03
03
03

03
03
03
03

RIT
(HEX)

0054
0055
0056
0057

0058
0059
005A
00SE

005C
005
Q0SE
005F

RIT
(OCTAL)

00124
00125
00126
00127

00130
00131
00132
00133

00134
00135
00136
00137

WG

IRCE
IRCJ
IRCJ
IRCHM

IRCE
IRCE
IRCE
IRCE

IRCC
IRCC
IRCC
IRCX

MODULE

MB224
M
M8224
M8224

MB224
MB224
M8224
MB8224

MB224
M8224
MB8224
M8224

172

T

w
.

CFTX
CPTX
CPTX
CPTX

CFTO
CFTO
CPTO
CFPTO

CFTO
CFTO
CFTO
CFTO

SIGNAL NAME

IRCE
IRCJ
IRCJ
IRCM

ICcLD
cLn
ICLD
ICLD

IRCC
IRCC
IRCC

IR ADVANCE H

SF2 CON
SF2 CON
DATA EN

SERVICE
SERVICE
SERVICE
SERVICE

EXEC CT
EXEC CT
EXEC CT

RESERVED

1 H
0O H
L

H

RIT
RIT
RIT

(SRl
T

= O
IITXx



V-BUS DIRECTORY (CONT)

CHAN

8y
04
0y
(11

[
L0
(1
09

04

0y
L]

04
L]
[
(2]

B8y
84
@4
(-1}

8y

24
(1]

L]
84
(1]
LI}

BIT
(HEX)

aaan
nagy
"L.I" -]
anal

2Aad
e9as
anae
anay

anng
2009
L 1Y}
ages

anec
eeep
QA0E
aapF

281
38}
ea12
ea13

wate
0215
#a1e
oty

[IL]
ea19
0014
[-1:3]:]

€ea1c
@210
QR 1E
ea1F

va2e
o021
aa22
ee23

2024
0225
2826
an27

8rIv
(OCTAL)

faaaq
enpoy
enge2
ageas

e0eny
a000s
LI}
oenay

eantn
araly
@oe1e
20013

20014
@ge1s
LI 2Y)
oeel17

a2g2e
[ LT3
aen22
ayn23

LI L-r]
epe2s
82026
[4'T 34

e2a30
22031
eo032
72033

2003y
@en3s
LA T
2ae3?

ea¢ue
Q0941
24042
22043

@0ady
a004s
22046
aoed?

DWG

CAMP
cANP
CAMP
CAMB

CAMA
CAMB
CAMB
CAMS

cans
tAnS
CAMT
CAMT

CAMT
CAMV
CAMU
CAMy

CAMK
CAMK
CAMP
CAMP

CAMM
CaMm
CAMM
CAMM

CAMP
CAMP
CAMP
CAMP

CAMY
CAMB
CAMX
CAMB

CAML
CamL
CamML
CAML

CaML
CAML
CamMy
CAML

MODULE

M822n
M8222
M8220
Me22e

8220
M8220
MB220
Ma229

M8220
MB220
“822n
MB22¢

Mg22a
MB22¢
MB22a
M8220

Mg22¢
M822n
mMa22n
Mg229

8224
M8220
M8220
M822@

mM822a
Ma22¢
Mg22e
Mg22e

Mg22e
Mg224
MB22¢
mMg220

M8220
M822¢
MB220
MB220

mM8229
Mg22e
“g220
MB22e
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T8,

CPTX
CPTX
CPTX
cPTX

CPTX
cPTX
CPTX
CPTX

cPTX
cPTX
CPTX
cPTX

CPTX
CPTX
cPTY
cPTX

CPTX
CPTX
cPTX
CPTX

cPT3
cPT2
cPTY
CPTY

CPTX
CPTX
CPTX
CPTX

CPTX
CPTX
cPTX
CPTX

CPTX
cPTX
CPTX
CPTX

cPTX
CPTX
cPTX
CPTX

SIGNAL NAME

TBMX
TBMX
TBMX
SBHF

SBHF
SBHF
SBHF
CAmMS

CAMS
CAMS
CAMT
CAMY

CAMY
Camy
Camy
CAMY

CAMK
CAMK
SBLN
S$BLN

CAMM
CAMM
CAMM
CAMM

Camp
Camp
SBHN
SBHF

FORCE ERR 2 |
FORCE ERR § L
FORCE ERR 0 L

REV PAR FIELD 3 M
REV PAR FIELD 2 W
REV PAR FIELD | W
REV PAR FIELD O
G@ ADR PAR 2 0D M
GO ADR PAR { OD M
GO ADR PAR 2 0D MW
Gi ADR PAR 2 0D H
Gi ADR PAR { 0D MW
Gi ADR PAR 2 0D MW
T8 PAR 2 W

T8 PAR § H

T8 PAR 2 H

Gl MATCH H

GO MATCH M

$BI MISS DATA 61 W
SBI MISS DATA GB M
CPT3 B H

CPT2 8 W

cPTl B L

CPTY B H

G1 WRITE ENABLE H
G@ WRITE ENABLE M

FORCE MISS Gy H
FORCE MISS G@ H

RESERVED
CAMB LATCH VALID BIT W
TBMX FORCE ERR 3
SBHF REV PAR FIELD 3 L

CamML
CAML
CaM
CAML

CAML
CAML
CAML
CaML

BYTE
BYTE
BYTE
BYTE

BYTE
BYTE
BYTE
BYTE

LR RN

PAR
PAR
PAR
PAR

PAR
PAR
PAR
PAR

TXTXTX

IXTITX



V-BUS DIRECTORY (CONT)

CHAN

[T}
(-1
(-1
L

o4
4
04
0y

8y
84
[0
24

%4
@4
-1’}
('L}

04
(1]
(1]
04

384
(HEX)

na28e
ea29
eez2a
4228

[L:T14
ae20
@22¢E
@n2F

na3a
@a3y
wal32
2033

AL
e9a3s
2036
0n37

0038
2839
eelA
0038

eell
0830
003E
oa3F

eouo
8041
@042
@43

0044
ee4s
2046
oeu7

2948
@049
@344
apus

eeac
80940
QRAUE
ea4rF

817
(0CTAL)

[ LI 314
[-LLL3Y
anes?2
2aesy

20054
2295%
anase
anes?

Va6
70361
nARb62
272063

CLELTY
nra6s
anase
avas?

eeave
29071
0a072
72873

oe074
2007S
22076
29877

@109
eosoy
eeie2
20103

ge104
ee10S
82106
eg107

[-L28%
[I'288)
ee1i2
20113

20114
ra1s
80116
20117

DWG

CAML
CAML
CAML
CaML

CAMR
cam8
CAMR
cAMB

CamMg
caMB
caMB
CAMB

CAMB
CaMB
camMB
(T LL}

cAMB
CAMB
CAMS
CAMB

CAMB
cAMB
CAMB
CamB

COMX
cOMX
COMX
comMy

comuy
coMy
coMy
comy

COMY
COMS
CDMS
COMS

COMS
COMS
COMS
comMs

MODULE

MB229¢
Mg22¢
MB224
Mg22¢

MB22R
Mg22¢
na220
Ma22¢

Mag2n
mMa229
M822¢
Ma22e

MB22@e
MB22¢
Mg22n
MB2e¥

mMa220
M8220
Mg22e
M8220

mg220
M8229
Mga2n
Ma220

M8221
M8221
M8221
MB221

Mg221
ma221
M8221
MB221

M8221
MB221
mMa224
MB221

Ma221
MB221
m8221
M8221
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T.8.

CPTX
CPTX
cPTX
CPTX

ceTX
CPTX
cPTX
cPTL

cPTy
cPTY
cPTY
cPTY

CPTL
cPTY
cPT1
CPTY

cPTY
cPT1
cPTY
cPTL

CPTY
cPTY
CPTy
cPT1

cPYX
cPTX
CPTX
cPT2

cPTL
cPTy
CPTY
cPTL

ePTX
CPTX
CPTX
cPTX

CPTX
CPTX
cPTX
cPTX

SIGNAL NAME

CAML GO BYTE | PAR 00
CAML G@ BYTE 1 PAR EV
CAML G@ BYTE @ PAR 00
CAML G@ BYTE @ PAR EV
CAMB TAG PAR 2 EVEN M
CAMB TAG PAR | EVEN M
CAMB TAG PAR @ EVEN W
CAMB PA LATCH 12 W
CAMR PA LATCH 13 H
CAMB PA LATCH 14 H
CAMB PA LATCH 15 M
CAMB PA LATCH 16 M
CAMB PA LATCH 17 H
CAMB PA LATCH 18 M
CAMB PA LATCH §19 H
CAMR PA LATCH 20 H
CAMB PA LATCH 21 W
CAMB PA LATCH 22 H
CAMB PA LATCH 23 W
CAMB PA LATCH 24 H
CAMB PA LATCH 25 M
CAMB PA LATCH 26 MW
CAMB PA LATCH 27 MW
CAMB PA LATCH 28 H
RESERVED

RESERVED

RESERVED

coMu CPT2 MW

RESERVED

RESERVED

COMU CPT1 4 L

COMU CPTY 4 M

TBMD EN COM DATA L
COMS Gi1 B3 PAR 0DD M
COMS Gt B3 PAR EVEN M
COMS Gi B2 PAR 00D H
CDMS Gi{ B2 PAR EVEN M
COMS G1 B! PAR QDD H
COMS Gi B1 PAR EVEN H
CDM8 Gi BP PAR ODD H

FXrxrx



V-BUS DIRECTORY (CONT)

0q 20590 e@12e¢  COMS MB8221  CPTX COMS G) B@ PAR EVEN MW
04 2051 @P121  CDMR M8221  CPTX COMR G@ B3 PAR 00D H
24 [LLT] p8122 COMR M8221  CPTX COMR G@ B3 PAR EVEN W
L1 8053 80123  COMR M8221  CPTX COMR G@ B2 PAR 00D K
L1} L1 L] 00128  COMR M8221  CPTX COMR G@ B2 PAR EVEN H
L1 00%5 ee125  COMR M8221  CPTX COMR G@ B1 PAR 00D H
1] 2056 80126  COMR M8221  CPTX COMR GA B1 PAR EVEN M
ea 20s7 28127  COMR M8221  CPTX COMR G@ B@ PAR 0DD H
(L] [-L.}1] 28138  COMR MB221  CPTX COMR G@ B2 PAR EVEN H
04 0as9 90131  COMX M8221  CPTX RESERVED

04 POSA 00132  COMX M8221  CPTX RESERVED

L) [I.L1] 20133  COMM M8221  CPT1 COMM ADDR LATCH 11 H
[} [I'114 @a134  COMH Mg221  CPTY CDOMK ADDR LATCH 1@ H
(L] 2850 00135  CHMH mMg221  CPTY COMH ADDR LATCH 9 W
1] 0esE 00136  COMH M8221  CPTY COMH ADDR LATCH 8 M
(1] 00sF 90137  COMW MB221  CPTH COMM ADDR LATCH 7 H
L 00690 00148  COMW 8221  CPTY COMH ADDR LATCH & H
(L} 8061 00141 COMW MB221  (CPTY COMH ADDR LATCH S H
04 0062 ne142  COMM M8221  CPT) COMM ADDR LATCH 4 M
04 (1.7} 20143  COMM m8221  CPTI COMH ADDR LATCH 3 H
[ 8064 90144  COMM M8221 CPTY CDMH ADDR LATCH 2 W
.11 0065 p014S  CDMB M8221  CPTX 8BHF REV PAR 3 |

04 [ITYY e@iue  COMA MB221  CPTX SBHF REV PAR 2 |

LL] 2a67 209147  COMB M8221  CPTX SBHF REV PAR | |

(1} 2868 00150  COMB M8221  CPTX SBHF REV PAR @ {

L] 8069 22151  COM® M8221  CPT3 CAMP G WRITE ENABLE H
[ 0064 20152 CDMB M8221  CPT3 CAMP G@ WRITE ENABLE H
[1] 2068 @153  COMX MBa221  CPTX RESERVED

(L] 206C 22154  COMA m8221  CPT2 CDOMA MASK 3 H

[ ] 0060 20155  COMA mM8221  CPT2 COMA MASK 2 W

[1] 206€ 0156  COMA M8221  CPT2 COMA MASK § M

L1} 806F 02157  COMA M8221  CPT2 COMA MASK @ W
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V-BUS DIRECTORY (CONT)

CHAN 81t 344 onG MODULE T,8, SIGNAL NANME

(HEX) (0CTAL)
es eane 20008  SBLM M8218  CPTX SBHP EN ID DRIVERS
os onet 0@)  SBLF MB218  CPTX SBHP ID ADDR 2 |
[1] (LI} 8¢A92  8BLF MB8218  CPTX SBHP ID ADDR 1§ L
(21 a3 02003 SBLE MB218 cPTX TBMC ENABLE IA
13 [PLL] AAe84d  8BLS M8218  CPTX 8BLS ADRS LATCH 29 W
.13 PPAS 009¢S  8BLS MB218  CPTX 10PJ I8 REQ W
os 2006 21006  $BLP MB218  CPTX SBLP MO TO D L
es a7 20veY  SBLF Ma218  CPTX 88HP ID ADDR @ |
05 2008 a9aie  SB(M 8218  CPTX SBMN CRD L
es 2029 8ve11  §BLP MB218  CPTX TBMN BUF UMCT @ L
0s LT.ITY @12  8BLP MB8218  CPTX TBMN BUF UMCT { L
os 2098 00013 SBLP M8218  CPTX TBMN BUF UMCT 2 L
o5 ranc 29014  SBLP MB218  (PTX TBMN BUF UMCT 3 (
es [LL D) aPR1S  SBLP M8218  CPTX TBMN BUF UADS L
es neRE o0ate  SBLP M8218  CPTX TBMN BUF UFS |
0s e00F 22017 $BLM MB218  CPTX SBHN RDS L
os LIV 2322  SBLR M8218  CPTX SBHM SET INVALID
(4] [ L33 p#R21  SBLE “8218  CPTX SBHM SET SRI CYCLE H
0s ea12 %022  sBLL MB218  CPTX SBHR SEND DATA M
os o1y ee@23  SBLE M8218  CPTX SBHM ANY READ DATA [
os LI3Y] neR24  8BLK M8218  CPTX SBLK LATCH TIMO REG L
es Q015 72028 SBLO mB218 cPTX TBMU CANCEL L
(13 ee16 eva2e  SBLW m8218  CPTX CLKL SYS INIT B L
es ne1y 2ne2y  8BLR M8218  CPTX S8BLR FORCE SBI L
vs LIS 8aA3p  SBLX M8218  CPTX RESERVED
05 9219 20231 $BLX M8218  CPTX RESERVED
[ 2314 82a32  $BLC M8218  CPTX SBLC WRITE DATA 00 M
es nais 20033 SBLC MB218 CPTX SBLC WRITE DATA @1 M
[11 paLc 20934 $BLC M8218  CPTX 8BLC WRITE DATA 92 H
o5 veid 20035  $8LC M8218  CPTX SBLC WRITE DATA @3 W
es 01E eaa3e  S8LC MB218  CPTX $BLC WRITE DATA 94 H
es PALF »ea3y  SBLC MB218  CPTX 8BLC WRITE DATA @S M
os ad2e #eoue  SALC M8218  CPTX 8BLC WRITE DATA Q6 M
o5 e ana4y  SBLC MB218  CPTX $BLC WRITE DATA @7 M
es en22 0A842  8ALC M8218  CPTX SBLC WRITE DATA @8 H
(13 voal 20943 8BLC M8218  CPTX SBLC WRITE DATA 09 H
53 L] fea4y  SBLC MB218  CPTX SBLC WRITE DATA 18 o
(4] 202s aAgys  $BLC M8218  CPTX $BLC WRITE DATA 1y H
es 0026 0v¥g4e  SBLC 8218  CPTX SBLC WRITE DATA 12 H
os 2027 20047  8BLC “8218  CPTX 8BLC WRITE DATA {3 H
[13 ¥928 papsSe  88LC M8218  CPTX 8B8LC WRITE DATA 14 M
[13 LLF 00051  SBLC M8218  CPTX SBLC WRITE DATA 15 o
es nes aees2  SBLC MB218  CPTX TBMD EN 881 DATA |
os ee28 28053 $BLC M8218  CPTX BUS MD BYTE @ PAR W
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V-BUS DIRECTORY (CONT)

25
(4]
es
gs

(]
os
o5
es

0s
es
es

es
4]
es
85
0s
es
oS
és
s
es
0s
es
o5
es
es
(4]
es
oS
05
es
es
oS
0s
es

ne2c
weao
BA2E
202F

2030
an3)
0032
an3s3

0034
23S
2ase
e037

o838
ea39
0834
@238

283C
eg3p
003E
283F

ag4e
9041
aey2
0043

or4y
ea4s
0046
2047

o048
8049
204a
oa4B

eeu4c
2040
BBUE
B04F

ease
2951
aes2
ons3

0054
29ss
08sSé
ees7

2nasy
20055
n0BSe
20457

aan6e
ed061
00062
22063

L' LLLY
2006%
00066
#0067

121
eeeT1
aeav2
eAa73

20074
2007%
08076
209877

agloe
01084
ee182
82103

eag04
ee1es
eaiee
00107

(L3R Y")
0111
enl12
28113

03114
001185
28116
9117

20120
evi21
0122
29123

L]
e912s
eat2e
eei12y

saLc
S8LS
§BLA
88LA

SBHB
LLLL
8BHB
$BMB

$BH8B
ELLL]
88HB
SBHB

ELLL]
L)
ELLL]
8BHB

LLLL)
SBHB
SBHE
SBH8

§8HB
88HE
SBHE
LLLL]

8BHD
$BKHD
SBHA
SBHL

S$BHE
$BHE
SBHE
SBHE

SBHM
SBHM
LLLL]
$BHM

8BHR
$8HR
SBHR
LLLLY

SBHR
SBHR
SBHM
SBHR

8218
M8218
Ma218
m8218

M8219
8219
M8219
~8219

8219
M8219
m8219
N8219

M8219
M3219
M8219
MB219

M8219
MB219
mM8219
mM8219

Ma219
mM8219
M8219
M8219

M8219
M8219
“8219
MB219

mMa219
Me219
“e219
8219

M8219
mMe219
M8219
M8219

MB219
mMe219
MB219
M8219

M8219
M8219
M8219
“g219
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CPTX
cPTX
cPTX
cPTX

CPT3
cPT3
CPT3
cPT3

cPT3
cPTY3
cPT3
cPT3

cPT3
cPT3
cPT3
cPT3

CPT3
cPT3
cPT3
CPTS

cPT1
CPTI
cPTY
cPTY

cPTX
CPTX
CPTX
cPTX

CPTX
CPTX
cPTX
CPTX

CPTX
cPTX
CPTX
cPTX

cPTX
cPTX
cPTX
cPTX

cPTX
CPTX
cPTO
CPTX

BUS MD BYTE 1 PAR W

SBLS
IcLe
IcLe

SBHB
LLLL]
88HB
LLLL

SBHB
$BHSB
SBHB
88HB

$BMB
$BHA
$8HB
LLLL

$8H8
SBHR
SBHB
SBHB

$8HB
SBH8
SBHA
SBHB

SELECT SBI ADR L
IPL ACT @ L
IPL ACT 1 L

WRITE DATA 16
WRITE DATA 17
WRITE DATA 18
WRITE DATA 19

XXTIX

WRITE DATA 20
WRITE DATA 21
WRITE OATA 22
WRITE DATA 23

TXITIXIXE

WRITE DATA 24
WRITE DATA 25
WRITE DATA 26
WRITE DATA 27

Xrrx x

WRITE DATA 28
WRITE OATA 29
WRITE DATA 30
WRITE DATA 3%

XIXITX

RECEIVE MASK
RECEIVE MASK
RECEIVE MASK
RECEIVE MASK

wWN—- 8
rXrxTrx

BUS MD RYTE 2 PAR W
8US MD BYTE 3 PAR H

SBHA
SBLE

SBLE
SBLE
SBLE
SBLE

TR SEL 1
TR SEL 2
TR SEL 4
TR SEL 8

TBMN
TBMN
TBMN
TBMN

TBMN
TBMN
SBHM
SBHR

BUFFER FULL L
LATE EXPECT RD L

REC PAR
REC PAR
REC PAR
REC PAR

-
XTI X

Ll ol il o

BUF UMCT
BUF uMCY
RUF UMCT
BUF uMCY

W -
e

BUF UADS L

BUF UFS L

SELECY SRI ADRS L
TRANS ENABLE L



V-BUS DIRECTORY (CONT)

CHAN ALY BIT DwG MODULE 1,8, SIGNAL NAME
(HEX) tocTAL)
es [T:11] 28130  $ANWD M8219  CPTX TAMD EN SBT DATA |
[13 0959 00131  SBHE M8219  CPTX SALE TRANS PAR |
o5 :LEY) 80132  $BWR M8219  CPTX SBLL TRANSMIT Ca M
[1} (111} 24133 SBHM MB219  CPTX CEHK CUR MNDE @ H
es 205C 28134  SBHS M8219  CPTX CLKL SYS INIT B
es 2050 20135  SBHM M8219  CPTX CEHH CUR MODE § W
es (1113 2013¢ S$BHM MB219 CPTX TEMN DIS PROT
os 0oSF @137  SBHYX M8219  CPTX RESERVED
[ 11 [.L.TY.] 00149  8BHX M8219  CPTX RESERVED
os 8061 @141 8BNX M8219  CPTX RESERVED
es 0062 90142  $8BHX M8219  CPTX RESERVED
[1] 0063 28143 SBHX M8219  CPTX RESERVED
s 2064 eA1ay  8BMX M8219  CPTX RESERVED
oS (1.1 Pe14S  SBHYX M8219  CPTX RESERVED
es 2066 0d146  8BHX M8219  CPTX RESERVED
os LT} 0147  $BHX M8219  CPTX RESERVED
es 2068 09150  SBHX M8219  CPTX RESERVED
os 2069 00151  $BHX MB219  CPTX RESERVED
(4] @o6A 20152  88MX MB219  CPTX RESERVED
es 0068 @153  8BHX M8219  CPTX RESERVED
L1} 1.1+ 09154  8BHX MB219  CPTX RESERVED
(1] 806D M0155  8BHX M8219  CPTX RESERVED
os [I.T13 20156  8BHX M8219  CPTX RESERVED
es 206F 22157  8BHX MB8219  CPTX RESERVED
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V-BUS DIRECTORY (CONT)

CHAN 1T BIT OwG MODULE 71,8, SIGNAL NAME
(HEX) (0CTAL)
1] anne panea  FCTP wg29  CPTX DAPL ACC RA CONTEXY 2 M
[ @ney 20001 FCTP 48289 CPTX DAPL ACC RA CONTEXT { MW
1y 2402 napn2 FCTC 48289 CPTX FCTC CLR RR ¢
86 2003 aapa3  FCTH M8289  CPTX FCTH CP SYNC W
[0} LYY APRA4  FNME M8289 cPTX FNME BUS,EXP |
L1 2eas LELLL FCTJ 48289 CPTX FCTJ ACC N DATA W
Yo node aeere  FCTC MB289 cPTX FCTC ACC Z DATA M
06 anay aveaT  FCTC 48289  CPTX FCTC ACC V DATA W
v6 408 ane1a  FNMT w289  CPT3 FCTD RA ADRS 3 |
(79 4209 na011 FNMT M8289 cePT3 FCTD RA ADRS 2 L
%o 2404 PREL2  FNMT MB289 cPTy FCTD Ra ADRS { L
|13 (23 A0213  FNMT MB8289 cPT3 FCTD RA ADRS @ L
‘T 2anc ara1e FNMT M8289 cPT3 FCTP RB ADRS 3 {
8s (120} a2n1s FANMT MB289 (428 FCTP RB ADRS 2 L
Qs Q20E 20R16 FNMT M8289 cPT3 FCTP RB ADRS { L
Q6 AROF fae1Y FNMT 48289 CPT3 FCTP RB ADRS @ |
.13 eata a2029  xXXX ug289  CPTX RESERVED
@6 anty a2021 XXXX MB289 CPTX RESERVED
' wa12 nad22 FNMT M8289 CPTX EALU C @ |
[1Y en13 AAR2T  FNMT 8289 cPTX FCTE COMPL L
[0 LAY ave2q FNMT MB289 cPTX FADA SPC (@) M
Be LI 2¥025  FNMTY MB8289 cPTYX FNMS EALU CIN L
%o 2u16 aun2e  FNMT M8289 cPTX FCTC SEL NORM H
bo ad17 aan27.  FNMT 48289 cPTX RESERVED
[ 1Y) eanla FNMY MB288 cPre FCTN LOAD ARD H
[ no19 ara3y FNMT 8288 cPT2 FCTN LOAD ARY H
(213 oe1a (LI T FNMT Mg28s cPre FCTN LOAD ARX M
[ ea1e [°13 }) FNMT “g288 cPTe FCTN LOAD BRI H
0o a31C nee3u  FNMT MB288  CPT2 FCTN LOAD BR@ H
[0 @210 24835 ENMY m8288 cPT@ FADS BUS_FAD L
[ AadlE 22n3e FNMT MB288 cPTX RESERVED
%6 AALF ean37 FNMT Ma28s CPTX RESERVED
[ ange eoede FNMT MB288 CPTY FCTN FAMX EN @ L
Yo aa21 naguy FNMT M8288 cPT3 FCTA A GT B H
ée @aae?2 nap4e FNMT Ma288 cPT3 FCTN SHF MUX ENY L
L1 ag23 00Q43 FNMT M8288 cPT3 FCTN SHF MyUX EN@ |
26 9224 f084Y FNMT MB 288 CPTY FCTN FALU FUNC SEL 2 W
86 eres e094s FNMT MB288 CcPTY FCTN FALU FUNC SEL | W
[ no26 adnde FNMT Ma288 cPTY FCTN FALU FUNC SEL @ H
26 ea27 @da47 FNMT MB288 cPTY FCTN FAMX SEL t W
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V-BUS DIRECTORY (CONT)

s

06
[
v

06
L)

en2s
0829
7924
an2e

eo2C
eg2p
902€
oa2F

20059
neest
eeas2
2ars3

no8sSy
2¥8ass
28056
29057

FNMT
FNMT
FNMT
ENMT
FNMY
FNMT
FNMT
FNMT

M8228
mg228
Me228
MB228
ne223
8228
Me228
Mg228
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cPT3
cPT3
cPTY
cPT3
cPT3
cPT3
cP13
CPTL

FCTF
FCTF
FCTF
FCTF

FCTF
FCTF
FCTN
FCTN

8HF COUNT S W
SHF COUNT 4 W
8HF COUNT 3 H
SHF COUNT 2 W
SHF COUNT 1§ M
8HF COUNT @ K

FALU CARRY IN M
FaMx SEL B H



CHAPTER 6

SYSTEM BACKPLANE
INTERCONNECT




SBI CONFIGURATION

ARBITRATION
TR <15:00>

U

INFORMATION TRANSFER
P <1:0> (PARITY)

TAG <2:0> (TAG)

ID_<4:0> (IDENTIFIER)

M <3:0> (MASK)

B <31:00> (INFORMATION)

RESPONSE
FAULT

SULULY

TRANSMIT/
RECEIVE
NEXUS

AN /\{\/\/\Z\ AN

TRANSMIT/
CNF <1:0> (CONFIRMATION) > RECEIVE
NEXUS
CONTROL
UNJAM
FAIL
DEAD
INTLK {INTERLOCK)

CLOCK (6 LINES) >

INTERRUPT REQUEST

REQ <7:4> (REQUEST) >
ALERT

MP1.2 >
SPARE (2 LINES) Jl>

ATOETEE

TK-0077
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SBI PARITY FIELD CONFIGURATION

— L

P14 PO
PARITY TAG IDENTI- MASK
I FIELD l I FIELD ] IERFIELJ FIELD J [ INFORMATION FIELD ]
_J
——— e e -
P <1:0> TAG <2:0> ID <4:0> M <3.0> 8 <31:00>
N
- COMMAND FORMAT
SBI CONFIRMATION FUNCTION ADDRESS
FIELD FIELD
CONF1|CONF2] CONDITION
0 0 | NO RESPONSE — —
F <3.0> A <27:00>
0 1 | ACK
1 0 |Bsy
1 1 ERR
TK-0166
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SBI INFORMATION TRANSFER FORMATS

READ DATA FORMAT
TAG MASK
[P|"0|0 o 0[ D lo 00 o] DATA BITS J

CORRECTED READ DATA FORMAT
TAG MASK
IP‘P‘-’IO 0 ol 0 ]o 00 ;[ DATA BITS J

READ DATA SUBSTITUTE FORMAT
TAG MASK
b?olo [ ol 1D Io 01 ol DATABITS

INTERRUPT SUMMARY RESPONSE FORMAT

TAG MASK
[P,PJO 0 o] 1D |o 0o ol DATA lol DATA 101

COMMAND ADDRESS FORMAT FOR READ MASKED

1AG MASK_FUNCTION
IP1P0[0 1 1| D l .. '10 00 1] ADDRESS BITS J

COMMAND ADDRESS FORMAT FOR WRITE MASKED

TAG MASK  FUNCTION
IHPJO‘I 1] D l .. -lo 01 o! ADDRESS BITS ]

Tx.0723
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SBI INFORMATION TRANSFER FORMATS (CONT)

COMMAND ADDRESS FORMAT FOR INTERLOCK READ MASKED

MASK FUNCTION

TAG
[P,PJO 1 1[ 1D [. .. -lo 10 OI ADDRESS BITS

COMMAND ADDRESS FORMAT FOR INTERLOCK WRITE MASKED
TAG MASK_FUNCTION

|;’010‘ '[ D | .o -|o 11 1l ADDRESS BITS

COMMAND ADDRESS FORMAT FOR EXTENDED READ
TAG MASK _ FUNCTION

lP1 PJO 1 1| D l—— - - ‘I1 00 DI ADDRESS BITS

COMMAND ADDRESS FORMAT FOR EXTENDED WRITE MASKED

TAG MASK FUNCTION

|P1P00 1 1] 1D l‘ . -11 01 !I ADDRESS BITS

WRITE DATA FORMAT
TAG MASK

IP1P0‘1 0 ll [b] ] .. I BYTE 3 L BYTE 2 BYTE 1 BYTE O ]
INTERRUPT SUMMARY READ FORMAT
TAG MASK
IP,POIHOI 1D Ioooolooooooooooooooooooooooool H I ’0000]
\ﬁ_—_l
REQ <7:4>
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SBI FIELD DESCRIPTION

Field

Description

Arbitration Group

Arbitration Field
[TR (15:00)]

Establishes a fixed priority among nexus for access to
and control of the information transfer path.

Information Transfer
Group

Information Field
[B (31:00)]

Mask Field
[M (3:00)D]

Identifier Field
[ID 4:0)]

Tag Field
[TAG (2:0))

Function Field

Bidirectional lines that transfer data, com-
mand/address, and interrupt information between
nexus.

Primary function: encoded to indicate a particular byte
within the 32-bit information field [B (31:00)].

Secondary function: in conjunction with the tag field,
indicates a particular type of read data.

Identifies the logical source or destination of informa-
tion contained in B (31:00).

Defines the transmit or receive information types and
the interpretation of the content of the ID and informa-
tion fields.

Specifies the command code, in conjunction with the tag

[F (3:0)] field. This field is part of the 32-bit information field.

Parity Field Provides even parity for all information transfer path

[P (1:0)] fields.

Response Group

Confirmation Field Encoded by a receiving nexus to specify one of four re-

[CNF (1:0)] sponse types and indicate its capability to respond to the
transmitter’s request.

Fault Field A cumulative error line to the CPU that indicates one of

(FAULT) several errors stored in the transmitting nexus fault reg-

ister, and the associated SBI cycle in which the error
occurred.
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SBI FIELD DESCRIPTION (CONT)

Field

Description

Interrupt Request
Group

Request Field
[REQ (7:4)]

Alert Field
(ALERT)

Allows a nexus to request an interrupt to service a con-
dition requiring CPU intervention. Each request line
represents a level of nexus request priority.

A cumulative status line that allows those nexus not
equipped with an interrupt mechanism to indicate a
change in power or operating conditions.

Control Group

Clock Field
(CLOCK)

Fail Field
(FAIL)

Dead Field
(DEAD)

Unjam Field
(UNJAM)

Interlock Field
(INTLK)

Six control lines that provide the clock signals necessary
to synchronize SBI activity.

A single line from the restart nexus to provide a restart
signal to the CPU to initiate a system restart operation.

A single line to the CPU to indicate an impending clock
circuit or SBI terminating network power failure.

A single line from the CPU to attached nexus that in-
itiates a restore operation.

A single line that provides coordination among nexus
responding to certain read/write commands to ensure
exclusive access to shared data structures.
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681

CONSOLE

(PHYSICAL ADDRESS) 31 30

SBI ADDRESS

29 28 27 26 25 24 23 22 21 2¢ 19 18 17 16 15 14 13 12 11 1@ @9 88 @7 86 5 04 03 02 01 09
29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 19 09 @88 07 @6 85 04 03 62 01 00 X X
[ [1]e @ 9 o 8 0 0 0 06 0 0] TR# REGISTER ADDRESS| |
Physical SBI
TR# Address Address
(Base 10) (Hex) (Hex)
[} 20000008 8000000
1 20002000 8000800
2 20004000 8001000
3 200060080 8001800
4 20008000 8002000
5 2000A000 8002800 SBI Device Vector Generation
6 2000C000 8003000 8 7 6 5 4 3
7 2G00EQQQ 8003800 1 REQ/BR TR NO.
LEVEL
8 20010080 8004000
LEV 4 =90 @
9 20012080 8004800 LEV 5 = 0 1
LEV 6 =18
19 20014600 8085000 LEV 7 =11
11 20016000 8005800
12 20918060 8006000
13 20017000 8006800
14 2001Ce00 8007000
15 2001E0RR 8087800

NOILVH3INED HOL1O3A

LdNHHILNI ANV DNISSIHAAV YILSIDIY O/1 19S



SBI FAULTS (ADAPTER CONFIGURATION REGISTER)

313029282726 25242322212019 181716151413 121110 09080706 050403020100

NEXUS TYPE CODE

(T 10T

PAR |[URD|MXT
FLT |FLT{FLT

PWR{OVR
DWN}TMP

wsQ 1sQ XMT PWR

FLT

31 —
30 —
29 —
28 —
27 —
26 ~

23 —
22 —
21 —

FLT FLT up

PARITY FAULT

WRITE SEQUENCE FAULT
UNEXPECTED READ DATA FAULT
INTERLOCK SEQUENCE FAULT
MULTIPLE TRANSMITTER FAULT

TRANSMITTER DURING CYCLE THAT

CAUSED FAULT
POWER DOWN
POWER UP

OVER TEMPERATURE

190

000X X XXX MEMORY
00100000 M™MBA

00101000 UBA 0
00101001 1
00101010 2
00101011 3
010000 YY* MA780
00110000 DR780

*YY =PORT NUMBER

TK-0695



SBI CONFIGURATION RULES FOR TR SELECTION

The following rules are suggested for selecting TR levels for
NEXUS on the SBI. They apply to VAX-11/78¢ and VAX-11/782
systems. These rules are guidelines; deviation may be desirable
and, in some cases, necessary.

1. The TR level of a device determines its relative priority in
competing for SBI access. High TR levels mean low priority.
TR 1 is the highest priority and TR 15 the lowest to which any
NEXUS (other than the CPU) may be assigned.

2. The standard order of assigning devices to TR levels is:

All MS788s
All MA78@-Cs
All DW788s
All RH78@s
DR780

c178e

CPU

O o0o0O00O0O0

The default TR assignments currently used by manufacturing

are:
First MS784 = TR 1
First MA780 port = TR 2
First DW78% = TR 3
First RH780 (for disks) = TR 8
Second RH788 (for tapes) = TR 9
DR788 = TR 13
C1788 = TR 14
CPU = TR 16 (the implied TR level)

These defaults should cover most VAX-11/788 systems. Large
systems, as well as some applications, will require field
changes to TR levels.

When selecting TR levels for complex systems, you should try
to minimize latency effects (such as data lates) in memory
access. Therefore, always give memory controllers the lowest
TR levels and assign the CPU to TR 16. RH78#s and DW788s for
peripheral devices should be assigned TR levels based on the
sensitivity of the devices (or device controllers) to memory
latency.

3. One to two MS78@s per system. Interleaving with MS788s
requires consecutive TR levels as well as equal amounts of
memory in the even/odd pair; consecutive TR levels are
strongly suggested even without interleaving. When a MS780-A
and MS78@-C controller reside on the same system, the MS788-C
should be assigned the lowest TR level.

4. Zero to four MA780-Cs per system. TR levels must be
consecutive. A given MA78¢ must have the same TR on all SBIs.
MS788 memory controllers should always have lower TRs than
MA780-C memory ports.

5. One to four DW78@s per system.
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SBI CONFIGURATION RULES FOR TR SELECTION (CONT)

Zero to four RH780#s per system. In general, RH788s used for
disks should have higher priority than RH788s used only for
tapes. The main criterion for allocating devices to RH788s
and RH788s to TRs is the relative sensitivity of the device to
memory latency. Since the RH7808 has less than one disk sector
of buffering, the memory latency requirement is determined
(slightly pessimistically) by the device data rate:

RP@7 at 2.2 Mbyte/sec 3.64 microsec/quadword
RPP7 at 1.3 6.15 microsec/quadword
RM@3, RM@5, RM8@ 6.67 microsec/quadword
RPG4/5/6 10.0808 microsec/quadword
TU78 at 625@¢ BPI 10.24 microsec/quadword
TU77 at 1668 BPI 40.00 microsec/quadword
TE16 at 16088 BPI >100.00 microsec/quadword

These figures define the average response time requirement as
seen from the device. Due to RH780 buffering, RH780 devices
can withstand an occasional memory response time of nearly
three times the average figure just given without causing a
data late.

The RP@7 at 2.2 megabytes per second requirement is high
enough that only interleaved MS780 memory can be used. It is
not expected to function on a VAX-11/782 or a VAX-11/78¢ with
MA780 unless the application prevents RP87 I/0 from accessing
the MA78¢ address space.

In determining the TR level for RH788s with more than one type
of device, only the memory response time requirement of the
fastest device on the RH780#s needs to be considered.

Zero to one DR788¢ per system. It is suggested that DR78%
pairs that are used to interconnect VAX-11/788 systems use the
same TR assignment in each VAX-11/784@.

The data rate of the DR784 may be set as low as 156 kilobytes
per second or as high as 8 megabytes per second depending on
the attributes of the connected device. 156 kilobytes per
second is slower than a TU77, while 8 megabytes per second is
faster than any current VAX-11/78¢ memory will support.

Since the DR780 is synchronous and not fully buffered, it may
experience data lates. The only solutions are faster
(interleaved) memory, prevention of concurrent I/0 from other
devices on the SBI (usually not practical), and decreasing the
DR788 data rate setting.

One CI780 per system. It is suggested that for a CI network,
the same TR level be assigned to each CI786.

The CI78f is synchronous and fast (8.75 megabytes per second
peak), but it is fully buffered. Therefore, CI788 should have
the highest TR number (lowest priority) of any device other
than the CPU.

One CPU. Only one CPU per SBI is supported, and it must be at
(implied) TR 16.
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SBI CONFIGURATION RULES FOR TR SELECTION (CONT)

10.

11.

12.

These TR selection rules are mainly useful when configuring
VAX-11/786 and VAX-11/782 systems with many fast peripheral
devices. on systems with little I/0 activity, the SBI and
memory will be so lightly loaded that TR selection has little
importance. On the other hand, when the memory demand greatly
exceeds the capacity of the SBI and the memory, TR selection
will not make the memory cycle faster.

TR selection is important for any system with aggregate
bandwidth of concurrently active DMA devices above two
megabytes per second.

I1f you run out of TR levels, you need another VAX-11/788.

The following example illustrates these guidelines for a large
VAX-11/788 system consisting of: two MS788-Cs, two MA780-Cs,
two DR78#s, three RH7808s, and one CI78@.

Device TR

M5786-C
MS78@-C
MA780-C
MA786-C
DW7880
Dw78@
RH780
RH780
RH780
C1780

RO 0N U W

—
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V6l

A B c D E F
Al BUS SBI DEAD L BUS SBI INTLK
A2 + 5V + 5V + 5V + 5V + 5V + 5V
Bl BUS SBI B0O BUS SBI B20 L |[BUS SBI MO L BUS SBI REQ4 L BUS SBI TROO
B2
cl BUS SBI BO1 BUS SBI B2l L |[BUS SBI Ml L BUS SBI REQ5 L BUS SBI TROl
c2 GND GND GND GND GND
D1 BUS SBI BO02 BUS SBI B22 L |BUS SBI M2 L BUS SBI REQ6 L BUS SBI TRO2
D2 BUS SBI B23 L |BUS SBI M3 L BUS SBI REQ7 L +12 v
El BUS SBI BO3 BUS SBI TRO3
E2
Fl BUS SBI TP H
F2 BUS SBI Bl2 L BUS SBI PO L BUS SBI TP L BUS SBI TRO4
H1 GND GND GND GND GND GND
H2 BUS SBI B13 L BUS SBI Pl L BUS SBI PCLK H BUS SBI TROS
Jl BUS SBI Bl4 L BUS SBI SPARE 0 BUS SBI PCLK L BUS SBP TP06
Jz2 BUS SBI Bl15 L BUS SBI SPARE 1 | BUS SBI PDCLK H BUS SBI TRO7
K1l -5V
K2 BUS SBI PDCLK L
Ll
L2 -5V
M1 BUS SBI B04 BUS SBI B24 L |BUS SBI TAGO L BUS SBI MPl L BUS SBI TRO8
M2
N1 BUS SBI BOS BUS SBI B25 L |BUS SBI TAGl L BUS SBI MP2 L BUS SBI TRO9Y
N2 GND GND GND GND GND GND
Pl BUS SBI BO6 BUS SBI B26 L |BUS SBI TAG2 L BUS SBI UNJAM L | BUS SBI TRI10
P2 | BUS SBI BO7 BUS SBI B27 L |BUS SBI IDO L BUS SBI ALERT L | BUS SBI TRI1l
R1
R2
sl +12 v
s2 BUS SBI BO8 BUS SBI Bl16 L | BUS SBI B28 L |[BUS SBI IDl1 L BUS SBI CNFO L BUS SBI TR12
T1 GND GND GND GND GND GND
T2 BUS SBI BO9 BUS SBI Bl17 L | BUS SBI B29 L |BUS SBI ID2 L BUS SBI CNF1 L BUS SBI TR13
Ul | BUS SBI BlO BUS SBI B18 L | BUS SBI B30 L |BUS SBI ID3 L BUS SBI FAULT L | BUS SBI TR14
u2 BUS SBI Bll BUS SBI B19 L | BUS SBI B31 L [BUS SBI ID4 L BUS SBI TR15
vl + 5V + 5V + 5V + 5V + 5V + 5V
v2 BUS SBI FAIL L

SNId INV1dIOVE ‘STYNDIS 189S



CHAPTER 7
SBI NEXUS




L6l

SEE TABLE AFOR

4K CHIP ARRAY SIZE
(64KB BOUNDARY)
MEMORY ARRAY SIZE

A REGISTER FAULT CONDITIONS (64K BYTE BOUNDARY)
CONSOLE ADDRESS ~ DESCRIPTION ——r——
3130 20282726 2524 232221201918 17 1615 14 1312 1110 0908 07 06 05 04030201 00
20002000 REGISTER A 0 ofo o|ojo|o|o|o]o]olo olofo
BUS PARITY ERROR — NOT USED MEMORY
WRITE DATA SEQUENCE FAULT A A FOR 4K TYPE INTERLEAVE STATUS (WRITABLE)
TRANSMIT FAULT (SET TO A “1" IF MEMORY e AT RLEAVED
WAS A TRANSMITTER DURING A FAULT) POWER UP ALERT 001 = TWO WAY INTERLEAVED)
(1" INDICATES POWER UP; INTERLEAVE ENABLE.
MULTIPLE TRANSMITTERS ON BUS WRITE “1' TO CLEAR THIS BIT) (WHEN WRITING TO INTERLEAVE
INTERLOCK SEQUENCE FAULT POWER DOWN ALERT BITS <00:02>, THIS BIT MUST BE
(1" INDICATES POWER DOWN ALERT;  SET TO “0"; FOR AN 58/ DATA
WRITE "1 TO CLEAR THIS BIT) TRANSFER. IT IS SET TO 1)
TABLE A 4K CHIP TABLEB 16K CHIP
2] 11 ] 10| 09 | MEMORY ARRAY SIZE 4] 13[ 1211 10] 08 | MEMORY ARRAY SIZE
9 0 0 BAK BYTE 0 |- |- | 256K BYTE
1 128K BYTE 1 |- |~ | 612KBYTE
0 192K BY 0 | - |- | 768K BYTE
1 256K BY: T [1 [— [~ | 1024k BYTE
[1] 320K BY 0 [0 | — |- | 1280KBYTE
1 384K BY' 10 % [— |- [153KBYT
448K BYT| 11 [0 |- [— | 1792k BYT
T 512K BYT 11 [0 [ = |- | 204BKBYT
0 576K BYTE 0 [0 [0 |- |- |2304K BYTI
0 640K BYTE 1[0 ]0 |1 [= |- |2560KBYT
1 0 [ 704K BYTE T [0 ]1]0 [— - [2816KBYTE
1 0 1 768K BYTE 1[0 [ 1 11 |- | — | 3072KBYTE
1 1 [} 0 832K BYTE 71100 |- |- |3328KBYTE
1 1 0 1 896K BYTE T[T 01 - —[368aKBYTE
i 1 1 [ B60K BYTE T3] 0 |- |- [3840KBYTE
1 1 1 1 1024K BYTE 1T 3 1 1 [ =T - Ta0s6KkBYTE

/\ SINGLE CONTROLLER WITH TR LEVEL = 1

A THESE BITS ARE USED ONLY BY MEMORY
CONTROLLERS NOT HAVING A ROM BOOTSTRAP

/A [wemory Tvee

o | 0 | ERROR CONDITION; NO ARRAY
BOARDS PLUGGED INTO BACKPLANE
0 | 1| akMOs

T [ 0] 16K MOS

T | 1 | ERROR CONDITION; BOTH 4K AND 16K
BOARDS PLUGGED INTO BACKPLANE TrarC

V H31S1934 NOILVHNOIANOD AHOWIW



861

CONSOLE ADDRESS

20002004

WRITABLE STARTING ADDRESS
FOR THE MEMORY CONTROLLER
A

3130292827 2625242322212019181716 1514 1312 1110 0908070605 0403020100

REGISTER B

FILE
WRITE
COUNTER

COUNTER

ENABLE WRITE TO
STARTING ADDRESS

WHEN WRITING INTO BITS <27:15>
BIT 14 SHOULD BE A 1" DURING
SBI DATA TRANSFER INTO

BITS<27:16>
READS ALWAYS 0

—

WRITABLE ECC BITS

FOR DIAGNOSTICS

ECC BYPASS BIT

WRITE “1” TO BYPASS ECC

WRITE 0" TO CLEAR THIS BIT

FORCE ERROR AT A PREDEFINED ADDRESS

THE MEMORY WRITE “1" TO FORCE ERROR
WRITE “0" TO CLEAR THIS 81T
L REFRESHBIT
A MEMORY

INITIALIZING

& BATTERY

BACKUP STATUS

T3] 12 ] INIT_STATUS
T [ COLD START /A\ STARTING ADDRESS IS ON 64K BYTE

INZ IN PROGRESS

1 [ 1 [ INZCOMPLETE

BOUNDARIES

1] 1 VALID DATA
| iN MEMORY |
1 0 ILLEGAL STATE

*MUST BE 0 FOR MS780C

TKO7278
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661

CONSOLE ADDRESS

20002008 REGISTERC |o

MEMORY ADDRESS IN ERROR
A

313029282726 2624232221201918 17161514 131211100908‘0706050403020100

INHIBIT CRD {CORRECTED READ'—]
DATA) PASS

WRITE “1” TO INH CRD TAGS

WRITE 0" TO CLEAR THIS BIT

HIGH ERROR RATE IN
MEMORY FLAG

“1” HIGH ERROR RATE
INDICATION

WRITE “1” TO CLEAR THE
FLAG

ERROR LOG SERVICE
REQUEST FLAG
“1" SERVICE REQUEST

-

T . )

DON'T | 4K CHIP ADDRESS IN ERROR | ERROR SYNDROME
CARE | (SEE NOTE 5 FOR 16K CHIP POINTSTOBIT INERROR  /\
FOR 4K| MEMORY ADDRESS IN ERROR)

CHIP

ARRAY BOARD

WRITE “1” TO CLEAR IN ERROR
27126 25| 24 BOARD
0 10 |0 [0 |BOARD
0 0 [1 OARD 2
0 1 |0 | BOARD 3
0 111 OARD 4
0 |1 |0 |0 |BOARDS
011 10 [1 OARD 6
0 11 (1 [0 [BOARD?Y
011 1 [1 OARD 8
1 {0 {0 |0 |BOARDS
1 [0 |0 |1 [ BOARD 10
10 |1 [0 | BOARD

0 [1 11 OARD 12
0 |0 | BOARD 13
0 [1 OARD 14
1 |0 | BOARD 15
11 OARD 16

ARRAY BANK IN ERROR WORD IN ERROR
“0” LOWER BANK
“1" UPPER BANK

“0"” LOWER WORD
“1" UPPER WORD

A EVEN # SYNDROME BITS = DBE

ODD # SYNDROME BITS = SBE

THE ERROR SYNDROME BITS ARE INVALID
UNLESS THE ERROR LOG SERVICE REQUEST BIT
{BIT 28, REG0) ISSET TO A 1",

/5\ REGISTER C, BITS <22:08> ARE

16K CHIP ADDRESS IN ERROR.
BIT <23> 1S THE ARRAY BANK

IN ERROR (0 IS LOWER BANK & 1
IS THE UPPER BANK)

THE MEANING FOR ALL OTHER
BITS IN REGISTER C IS SAME FOR
4K & 16K CHIPS.

NOTE: WHEN INSTALLING AN MS780A & MS780C
ON THE SAME 11/780, THE MS780C SHOULD
HAVE THE LOWEST TR.

TK-0777A
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MEMORY ARRAY ADDRESSES

M8211 M8210
Array Size Address Range Size Address Range
1 64 K ¢~ FFFF 256 K @- 3FFFF
2 128 K 10A@@-1FFFF 512 K 40000- TFFFF
3 192 K 20000-2FFFF 768 K 80800~ BFFFF
4 256 K 30080-3FFFF 1924 K Co@goe- FFFFF
5 320 K APQ@A-4FFFF 1280 K 1900080-13FFFF
6 384 K 508AA-S5FFFF 1536 K 140000-17FFFF
7 448 K 600R0-6FFFF 1792 K 180000-1BFFFF
8 512 K 7008@-7FFFF 2048 K 1CAa¢@-1FFFFF
9 576 K 80000~-8FFFF 2304 K 200800-23FFFF
190 640 K 90A@A-9FFFF 2560 K 240000-27FFFF
11 7%4 K AGQAB-AFFFF 2816 K 2800008-2BFFFF
12 768 K B@O@O-BFFFF 3072 K 2CP0PR-2FFFFF
13 832 K CPPP@-CFFFF 3328 K 300@80-33FFFF
14 896 K DOP@B-DFFFF 3584 K 34p9008-37FFFF
15 960 K E@@QB-EFFFF 3840 K 380000-3BFFFF
16 1924 K F@ORQ-FFFFF 4096 K 3CP0@@-3FFFFF

Memory Starting Address Jumpers

Boundary|Address
4 200000
4 MEG 400000
8 MEG 800000

12 MEG cepooe
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b d f 3 1 n r
a c e h k m P
W6 W7
* * * * *

* * * * SAl
W1l W2 W3 W4 WS
TR Arbitration
Level

TR TR TR TR

Signal | SEL SEL SEL SEL
Name 8 4 2 1
TR# w9 Wlg W1l W12
2 - - - I
3 - - I -
4 - = I I
5 - 1 -— -
6 -— I -— 1
7 - 1 I -
8 -— 1 I I
9 1 - - -
10 I - - I
11 1 - I -
12 I - I I
13 I I - -
14 1 I - I
15 1 I 1 -

<

we

W7

Wire
F20

F2o
F2o
F20
F20
F2o
F2e
F20
F20
F20
F20
F2¢
F2¢
F20
F20
F2¢

=

x z bb dd ff 3jj 11 nn rr tt vv MS78¢ Configuration
w Yy aa cc ee hh kk mm pp ss uu for REV A Backpanel
W9 W1g W1l W12
* * * * * Configuration for
2 IRD * TR8 * * * * TR 1 REV -- Backpanel
w8 W9 W1@ W1l W12
Inhibit ROM
Decode
Wrap W8=1 No response2 NOTES:
K2 to confirmation 1. When installing an MS788A
for Read to ROM and MS788C on the same VAX-11/78¢
Address Space system, the MS78@C should be the
Ccl first memory (i.e., have the
D1 1 lowest TR).
El W8=— Read to ROM 2. The memory with the ROM boot-
F2 Address Space strap must be at TRl.
H2 receive Normal
Jl confirmation
J2
M1
N1 Starting Address
Pl W6 | W7
P2 [ -=-1-- 3
S2 4 Mega Byte -—-11
T2 8 Mega Byte I --
ul 12 Mega Byte I I
u2

W1-WS5 Spare

Standard for Memory 1
Standard for Memory 2

TINVAIOVE H A3H HO4 NOILVHNDIANOD 08LSIN



MS780A MODULE UTILIZATION

20
19
18
17
16
15
14
13
12
11

10

* When not installed,

M8214
M8213
M8212
M8211
MB211
M8211
M8211
M8211
M8211
M8211
M8211
M8211
M8211
M8211
M8211
M8211
M8211
M8211
M8211

M99 40

MSB

MCN

MDT

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

TRM

use blank module 70141@3.
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MS780C MODULE UTILIZATION

20 M8214 MSB

19 M8213 MCN

18 M8212 MDT

17 M821¢ MAY

16 M8218 MAY

15 M821@ MAY *
14 M8218 MAY *
13 M8218 MAY *
12 M8210 MAY *
11 M821@ MAY *
10 M8218 MAY *
9 M821@ MAY *
8 M8210 MAY *
7 M8218 MAY *
6 M8219 MAY *
5 M8218 MAY *
4 M8210 MAY *
3 M8214 MAY *
2 M8210 MAY *
1 M9049 TRM *

* When not installed, use blank module 7814103.
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0z

A MSBA, P.U

uUs SBI
i_.{i $81 TRANCEIVERS |
H 2 MSBF ' - - A
 |-l% MSBU REC PAR {1:0) z <
zs|2| 2 o &
g2i*l5 PARITY o -
Sc MSBF CHECK 2 H
MSBU REC MSBA PAR (10:00) MSEN 2| vsas X
RESPONSE TAG (2:0) TAG @
LOGIC DECODE © a
MSBU REC ID (4:0} A PARITY
Ms8J © GEN FROM
MSBP MSBE.F MSBU_REC 1D (4:0) MenT
MsBS
MsBU REC BIT (31:28) rFuncTION MSBU L WR, EXT BUS FL
DECODE MsBU L REC 1D (40| 1p MSBU XMT 1D (4:0) MSK_(1:0}
LATCH
MSBA REC BIT (31:00), REC MSK (3:0)
MSBD - COMMAND @
=3
MSBOD DST ROM, FILE MSBU L REC MSK (3:0) MSBM a
MSBA 81T REC (27:10) DST CNFG REG, ARY MSBU L REC BIT (31:00} z
FROM DECOOE BUS FL INF (31:00), MSK {3:0) [Q
3 A G-REG, ARY F
kg T ROM, CNFG-REG,
REG B MSBB £ VS6U L OST RO DRIVERS H 0
IMSBA REC BIT (27 MSB REC BIT (31:16) CYCLE STROBES & |2 MEMORY
ADDRESS | MSBD MUX REC BIT {15:00) MSBU L WR, EXT DECODE | CONTROL [Z| Lol e
MCNP ST ADR {20:14) | DECODE & 4l conTROL
ORIVERS CONTROL | Cosic
MSBF P 5
2 MSBE,H
ale
BUS AC/DC LO POWER/FSIL 8 5 FILE
CONTROL aly CONTROL
3z LOGIC
MSBR =<
MSBD
BUS SB] PCLK, TP €LOCK
LOGIC INTLY CHIP MEM MAY IN (15:00) FROM
ADR MERARE Sl sz b— sz LMAY (N (15:000 LE N v
COR COR ENCODE ARRAY
BUS SBI TR (15:00) MSBT
BUS TR ARBITRATION
TR SEL Ba21 |00

v v

ey
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G0C

MCNC,D,K

STROBES
FROM CYCLE conrpol

DECODE AND ———— «{&CON’

& TIMING

CONTROL LOGIC

TIMING &

TROL|_CONTROL

BUS FL MSK (1:0

MDTD,P

[ vac L MoTo xmt TG 10 | 1ag

BUS FL INF (31:00) | xMT I GEN

MENES_ yonr REF ADR

REFRESH | (16:01) (7:1) CNE

LOGIC :01) (7:
MCNE ARY ADR (15:01}

MENM_ MCNE MEM ADR (15:00)

BUS FL INF (19:00) | ADDRESS
Ree I MCNE ARY ADR (19:15)

MCNL

BUS FL INF (31:00)

DATA
RECEIVE
LATCH

MDT MOS DAT {U31:U00)

MDT MOS DAT (L31:L00)

BUS FL INF (31:00)

BUS MOS DAT (U31:U00)

MDTH RI/

A4

BUS MOS DAT (L31:L00)

L

MCNM.N
BOOTSTRAP|MCNL ROM DAT (31:00
ROM
McnepH (90
§ B CNFG
US FL INF REG CNFG REG A MDT
z ABC
o A
e o
< K P
z rri:cs DATA MOTB _ \ote MoTC Y
FL INF FG REG B MUX
o ML REG CNFG REG BUS MOS DAT (C7:CO)| CHK BITS | mos DAT (C7:CO) CHK BITS | gus MOS DAT (C7:CO)
z 8 LATCH £cc DRIVERS
L I
3 MCNJ Losic
z — MOTH,R
aUS FL INF I CNFG I CNFG REG C BUS MOS DAT BUS MOS DAT BUS MOS DAT
gse U31:U00, L31:L00) (U31:U00, L3:L00) 3;,7" (U31:100,L31:L00)
;] LATCH
MDTE MOTE
BUS FL MSK (3:0) | ﬁ:cu MDTE BYT MSK (U3:UO, LJ.LOD} géé;ue | < MOS DATA BUS.
MDTH R

MEMORY
ARRAY

T™-0180
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MEMORY 1/0 DATA LOGIC

5

BUS FL INF {31 00}

g MCNB MUX EN 1 L
; MCNB MUX EN 2 L
& MCNB MUX EN 3 L
z
<
H BUS FL INF CNFG | cNEG REG A
S REG
z —e A
-
=
= —
\) CNFG  |CcNFG REG B MCNB MUX SEL 2 L
ReG MCNB MUX SEL 1 L
o 8
1/0 DATA MUX
STB | S1 [ SO | OUTPUT
L L | L [ ReGA
CNFG L L | % | recs
CNFG REG C
REG FG REG L W | L | ReGe
STATUS ¢ L w | 1 | romsoor
SIGNALS " N VA I

FROM  ycNE MEM ADR (9:0) | BOOTSTRAP|MCNL ROM DAT (31:00)
ADDRESS ROM

REGISTER

ENB

MCNA ROM EN Lj

TK-0636
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UBA ADDRESS SPACE AND C/A FORMAT

SBI C/A Format for UBA Register Access

0

3
MASK
<3.0>

!

TS T e ool e 1]

REGISTER OFFSET
{SBI ADDRESS)

Tk-032d"

_Base Addresses
Base Base
TR Address SBI TR Address SB1
Num (Physical Address Num {Physical Address
Base 10 hex) (hex) Base 10 hex) (hex)
8 20010000 8004000
| 20002000 8000800 9 20012000 8004800
2 20004000 8001000 10 20014000 8005000
3 20006000 8001800 1 20016000 8005800
4 20008000 8002000 12 20018000 8006000
5 2000A000 8002800 13 2001A000 8006800
6 2000C000 8003000 14 2001C000 8007000
7 2000E000 8003800 15 2001 E000 8007800
Register Offsets
Byte Byte
Address SBI Address SBI
UBA (Physical Address UBA (Physical Address
Reg hex) (hex) Reg hex) (hex)
CNFGR | 000 000
UBACR | 004 001 . . .
UBASR 008 002 DPR 14 078 0IE
DCR 00C 003 DPR 15 | 07C 01F
FMER 010 004 Reserved | 080 020
FUBAR | 014 005 . .
FMER 018 006 . . .
FUBAR | 01C 007 Reserved | 7EC IFF
BRSVR O | 020 008 MR 0O 800 200
BRSVR | | 024 009 MR | 804 201
BRSVR 2 | 028 00A . . .
BRSVR 3 | 02C 00B . . .
BRRVR 4| 030 00C MR 494 FB8 3EE
BRRVR 5| 034 00D MR 495 FBC 3EF
BRRVR 6 | 038 00E Reserved | FCO 3F0
BRRVR 7| 03C 00F . . .
DPR O 040 010 Reserved | FFC 3FF
DPR | 044 ol
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UBA REGISTERS

UBA STATUS REGISTER, BIT CONFIGURATION

27262524 103876543210

RANNNRRRANNNNRDNRRRNRNNRRARARRRS

BRRVR 7 FULL
BRRVR 6 FULL
BRRVR 5 FULL
BRRVR 4 FULL

READ DATA TIMEQUT
READ DATA SUBSTITUTE
CORRECTED READ DATA
COMMAND TRANSMIT ERROR
COMMAND TRANSMIT TIMEOUT
DATA PATH PARITY ERROR
INVALID MAP REGISTER

MAP REGISTER PARITY FAIL
LOST ERROR BIT

UNIBUS SEL TIMEOUT

UNIBUS SSYN TIMEOUT

TK-0121

UBA DIAGNOSTIC CONTROL REGISTER, BIT CONFIGURATION

UNUSED  UNUSED UNUSED
313029282726 24232221 1918 1615 8 7 0
\ s
Y
SAME AS CONFIGURATION REGISTER BITS <23:00>
SPARE MICROSEQUENCER OK

DISABLE | DEFEAT
INTERRUPT | DATA
PATH
PARITY
DEFEAT
MAP

TK-0056
PARITY

208A



UBA REGISTERS

UBA CONFIGURATION REGISTER, BIT CONFIGURATION

313029282726 2322 181716 76543210

UNIBUS ADAPTOR CODE

UNIBUS INIT COMPLETE
UNIBUS POWER DOWN
UNIBUS INIT ASSERTED
ADAPTOR POWER UP
ADAPTOR POWER DOWN
TRANSMIT FAULT
MULTIPLE TRANSMITTER FAULT
INTERLOCK SEQUENCE FAULT
UNEXPECTED READ DATA FAULT
WRITE SEQUENCE FAULT
PARITY FAULT

TK-0119

UBA CONTROL REGISTER, BIT CONFIGURATION

313029282726 66543210
4|13{2{1]0

-

MAP REGISTER
DISABLE BITS

INTERRUPT FIELD SWITCH
BR INTERRUPT ENABLE
UNIBUS TO SBI ERROR INTERRUPT ENABLE
SBI TO UNIBUS ERROR INTERRUPT ENABLE
CONFIGURATION INTERRUPT ENABLE
UNIBUS POWER FAIL

ADAPTOR INIT

TK-0120

208



UBA REGISTERS (CONT)

UBA FAILED MAP ENTRY REGISTER, BIT CONFIGURATION

31 98 0

UNUSED

(- s

—V
MAP REGISTER NUMBER

TK-0056

UBA FAILED UNIBUS ADDRESS REGISTER, BIT CONFIGURATION

31 16 15 [¢]

UNUSED

[\ v}

v
FAILED UNIBUS TO SBI ADDRESS
UNIBUS ADDRESS BITS <17:02>

TK-0057

UBA BUFFER SELECTION VERIFICATION REGISTER, BIT CONFIGURATION

31 16 15 0
UNUSED
~— J
Y
TEST DATA
TK-0054
NOTE:

THE INFORMATION FOUND IN THESE REGISTERS
IS MEANINGFUL ONLY IF A CORRESPONDING
ERROR BIT IS FOUND IN THE UBA STATUS
REGISTER.
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UBA REGISTERS (CONT)

UBA BR RECEIVE VECTOR REGISTER, BIT CONFIGURATION

31 30 29 28 27 26 2524 2322 2120 19 18 17 16 1514 1312 1110 09 08 07 06 0504 03 02 01 00

EEEEREEEERNNNEENNEEERNERIRRRNRID

ADAPTOR INTERRUPT REQUEST INDICATOR 4
UNIBUS DEVICE iINTERRUPT VECTOR

TK-0092

UBA DATA PATH REGISTER, BIT CONFIGURATION

31302928 2423 16 15 0

UNUSED

“ S

— Y
BUFFER STATE BITS BUFFERED UNIBUS ADDRESS {2-17)

BUFFER| DATA
NOT | PATH

EMPTY FUNCTION

BUFFER
TRANSFER
ERROR

TK-0053

UBA MAP REGISTER, BIT CONFIGURATION

3130 27262524 212019 0
UNUSED
\__Y_} (- — )
RESERVED SBi PAGE ADDRESS
AND
ZEROQ
MAP BYTE
REGISTER OFFSET
VALID BIT BIT
DATA
LONGWORD PATH
ACCESS DESIGNATOR
ENABLE
ADDRESS
BIT 27

1/0 DESIGNATOR

TK-0052
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Lie

b d f 3 1 n r t v x z bb dd ff 3jj 11 nn rr tt wv DW789¢ Configuration
a c e h k m s u w Yy aa cc ee hh kk mm pp ss uu for REV A Backpanel
Wl W2 W3 W4 W5 W6 W7 W8 WO W1P W1l W12 W13 W14 WIS
* * * * * * * * * * * * * * Configuration for
* * * * * * * * * * * * * REV -- Backpanel
Wl W2 W3 W4 W5 W6 W7 W8 W9 W1p W1l W12 W13 W14
TR Arbitration UNIBUS Address
Level Space Select
usic usic UsiIcC Usic
TR TR TR TR usiD UsID
Signal SEL SEL SEL SEL Signal Adapter Adapter
Name A B C D Name ] 1
L L L L L L
Wire Wrap
TR# W3 w4 W5 wé D@1R2 to Adapter$ | W2 w1l
1 -- -~ - - FplcCl 2} - -— %
2 I - - - Fp1D1 1 I --
L 3 - I - — FO1EL 2 - 1
4 I I - - FR1F2 3 I I
5 - - I - FA1H2
6 I - I - FplJ1
7 - I I - Fo132 Interrupt Level
8 1 1 I - F@1M1 Selection
9 - - -~ I F@IN1 Signal Name
10 I - -— 1 FglpPl
11 - I -= I Folp2 UAIF UAIF
12 I I -- I Fgls2 SBI SBI
13 -= - I I Fo1T2 PRI PRI X
14 1 - 1 I F@1Ul JMP JMP 2 Tk
15 - I I F
I a1U2 g i %_@0 .
ISR# W7 w8

* Normal for first DW78¢

[NY- WE S

NOILVHNDIINOD HIJWNI TINVINIVYE (VEN) 08ZMa



$BI TO UNIBUS CONTROL ADDRESS TRANSLATION

SBI COMMAND ADDRESS FORMAT

3 031 2827262524232221201918171615 0
MASK | FUNC
ADDRESS
r<3:0>l <3.0> 1|o|o olo]olololo|1lb\a| LONG WORD AD J
——— UBA UNIBUS S ~— _
ADDRESS DECODE . .
UBA NUMBER b a
UBAO ___ 00
UBA1 — 0 1
NIBUS ueAz — 10
U
CONTROL UBA3 —— 11
AND
BYTE ADDRESS
ENCODER
UNIBUS
CONTROL ADDRESS
10 17 210
m | UNIBUS ADDRESS BITS <17:02> I ‘ I
! c <1:0> UA <17:00>
NE’ 00 ‘

..
I
£

212



UNIBUS TO SBI ADDRESS TRANSLATION

L ADDR
. UNIBUS CONTRO ESS 08 21 o
c1|co | MAP REG NUMBER BYTE WITHIN PAGE
V" - VT Y v
MAP
REG
NUMBER
UNIBUS TO SBI ?
ADDRESS 2
TRANSLATION 3
MAP 4
5
6
:
——SB! PAGE ADDRESS — [@—
(PAGE FRAME NUMBER) .
(21 BITS) 494
1 495
FUNC
MASK SBI COMMAND ADDRESS
ENCODE
3 ¢0131 27 76 0

I MASKl FUNC I SBI PAGE ADDRESS (PFN}

LONG WORD ADD ]

213
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ADDRESSES AND VECTORS FOR UNIBUS DEVICES

UNIBUS VAX-11/7880
Address Physical Address Vector
UBA No. Device (Octal) (Hex) (Octal)
] CR11 777160 2013FE78 239
DR11B/DR11W 772418 2013F508 124
DMC11/DMR11 Float -- Float
DZ11 Float -— Float
KMC11 Float -= Float
LP11 @ 777514 2013FF4C 200
LP11 1 764004 2913E804 17¢
LP11 2 764014 2913E80C 174
LP11 3 764024 2013E814 270
LPAll 770460 2013F130 Float
RK711 777440 2013FF20 219
RL211 774400 2013F900 160
NOTE: Floating addresses and vectors are according to PDP-11

convention,
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FLOATING VECTORS AND FLOATING ADDRESSES

Floating Vectors
(Start at 3¢¢ and Proceed Upwards)

Device Vector Size
DC11 19
DL11-A,-B 19*
DP11 10
DM11-AA l1o*
DN11 4
DM11-BB 4
DR11-A 18
DR11-C 10
PA611 Reader 4
PA611 Punch 4
LPD11

DT11 1%
DX11 10*
pL1iic,Dp,E 19%*
DJ11 10*
DH11 1g%*
GT40 1@
LPS11 30*
DQ11 19**
KW11-W 10*
DUll 10*
DUP11 10*
DV1l-Data 10*
DV1l-Modem Control 4
LK11-A

DWUN

DMC-11

DZ11

DWR70

LPP11

VMV21

VMV31

VTVel

KMC11

RL11/RLV11***

RX#2

TS11

LPAl1l1-K

IP11/IP3G9

DMP11-AD

**

The vector for the device of this type must always be on a

(19) octal boundary. (No switch or jumper connection for
vector bit 2.)

The device can have either a M7838 or M7821 interrupt control
module. However, it should always be on a (18) octal
boundary.

*** Only for second or later device.
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FLOATING VECTORS AND FLOATING ADDRESSES (CONT)

Floating Addresses
(Default Address If Nothing Precedes it)

VAX-11/788*

Address Physical Address

Rank Device (Octal) (Hex)

1 DJ11 760010 2013E@@8
2 DH11 760020 2013E@10
3 DQ11 760030 2013E@18
4 DUl1l 760040 2013E020
5 DUP11 760050 2013E028
6 LK11-A 760060 2013E839
7 DMC11/DMR11 760070 2013E038
8 DZ11 760100 2013E049
9 DWR78 760110 2013E048
19 LPP11 760120 2p13E058
11 VMV21 760130 2013E@58
12 VMV31 760140 2013E0690
13 KMC11 760150 2013E@68
14 RL11/RLV1]1** 760160 2013E079
15 DMP11 768170 2013E078

* This address applies to the UBA at TR3.

** 0Only for second or later device.

NOTE: Floating register space begins at address 7680l10. One
8-byte (1@ octal) gap must be left for every device type with
floating registers that is not present. In addition, an 8-byte

gap must be left after the registers for each device type that is
present. Register alignment requirements must be preserved.
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UNIBUS CONFIGURATION

DEVICE

< A00-17 (ADDRESS) >
<r DO00-15 (DATA) >

C0-C1 (CONTROL)

MSYN (MASTER SYNC)

SSYN (SLAVE SYNC)

PA-PB (PARITY)

BR4-7 (BUS REQUEST)

BG4-7 (BUS GRANT)

NPR (NONPROCESSOR REQUEST)

NPG (NONPROCESSOR GRANT)

SACK (SELECTION ACKNOWLEDGE)

INTR (INTERRUPT)

BBSY (BUS BUSY)

INIT (INITIALIZE)

AC LO (AC LINE LOW)

DC LO (DC LINE LOW)

UBT

217
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81¢

USt M8270 I UMD MB272 * UAl M8273
M ]._REQ <7:4> UNIBUS D <15.00>
| BUS REQ MSK 4 REG BR BUS BRIN <7 43> (BUS OUT}
MSK
- UNIBUS A RCVR BUSBROUT <
SBIB <31.00> o XCV UT <7 4> (BUSIN)
SBI MASK <3:0>| ATA
SBI TAG <2 0> l XCVRS
SBIID <4.0> N RECV D <15:00> - UNIBUS R
SBITR <15:00> REC B <31 00> BUS 18 <31.00> RCV [ VAl RECV 8 Cg';"m zsmlfm UNIBUS A <17 00> >
::::i?:,: o> Onieus Fags I I‘ ENCODER " laooRess| (UNIBUSC <10>
SBI DEAD WRITE [ DQUT I CONT l [ snms] AND xCvRs
SBI INTERLOCK DATA REG REG
STORE
SBI
sei INTER-
_/|Face
]
SBI DEAD. l
UNJAM
sBI OF RAM UNiBUS [ TUNBUS
FUNC SHIFTERS BUSIN BUS OUT
UBA

E:l

TRANSMI

LOGIC

ucB m8271

S8l
FUNC
MASK
ENCODE

FUNC <3:0>

SB SEL

UBATO
UNIBUS

SBiI DEAD, UNJAM

l——a MSYN
f——tm SSYN

ARBITRATION [+ BBSY

fe———BUS INTR IN (BUS OUT!

DP ADD <5:2> AND
MASTER [——BUS INTROUT (BUS INI
IN <3:0>] CONTROL  [#—~~~—BUS NPRIN (BUS OUT)
———BUS NPG OUT {BUS OUT)
—— UNIBUS -——aus SACKINiBUS oun
STORES] | mas INTERRUPT |3 58 It <7 49 BUS IR
MA T loBY
BOP AN:K ConTROL BUS SACK OUT (BUS IN!
STATE [LBUS NPG IN (BUS IN)
BUS NPROUT (BUS IN}
U £ 11
[osr BUSNPR !
IM9044 INSERTED [*5Us NFG i
INTO BUS SACK i
UNIBUS
U 8 ATT SEL I N le————8uUS DCLO
usa OF |———e BUS INIT
MICRO OMA UBa BUS BG <7 4>
tMAF ADDRESS RANGE < GR
CONTROL peDMAATTSEL| (ol o on GROUND]
LOGIC DECODE | | usarowen Far UNIBUS ACLO -
. LOGIC UNIBUS DCLO

POWER SUPPY ACLO. DCLO:

UNIBUS BUS INIT

rxoane

WVYHDVIA M00718 (San) 08/mad



(:1%4

INTERFACE

LOGIC

TRANSMIT
CONFIRMATION
LOGIC

FAULT
LOGIC

RECEIVE

|- WRITE UNIBU

WRITE

SR, CR

FFREAD BRRVR

F———CNFGR. DCR. USI REGISTER STROBES
UAI REGISTER STROBES
t—READ CNFGR, DCR
. |- WRITE BRSVR DPR,MR SB ATTENTION |
RECEIVE [-READ CR, SR, BRSVR, LOGIC (UCB)
DPR, MR, FMER, FUBAR
FREAD UNIBUS

uip UNIBUS
(UNIBUS MASTER LOGIC|
S IN PROGRESS) (UA1)
FINTERRUPT SUMMARY
sat p| READ

|-RECEIVE READ DATA—#

USI RIP
(READ IN PROGRESS)

LOCAL
READ

DMA TRANSF
M A
UNIBUS DEVICE

UNIBUS DATI

UNIBUS DATO

INTERRUPT
LOGIC
(VAN

BRRVRIP
{ush

INTERRUPT SUMMARY

READ LOGIC
(ush

UB ATTENTION

PREFETCH

READ DATA

FUNCTION (PFRD RCVD)

PREFETCH READ DATA

ATTENTION
(PFRD RCVD}

DECODE
{usl)

DIRECT READ DATA
(DRD RCVD)

MICROSEQUENCER

MICR
ICROSEQUENCER INSTRUCTION

BRANCH LOGIC

{uce) DECODER LOGIC

[CONFIRMATION
LOGIC

ARBITRATION
LOGIC

(ucs)

MICROSEQUENCER
{ucs)

sBl
TRANSMIT
LOGIC

{ucB)

oPA
REGISTER
BUS AD
CONTROL
BUS I8
CONTROL
MAP AND DATA
PATH SELECTS

MAP REGISTER STATE

BDP STATE
{UMD}

DMA ATTENTION
L0GIC
{UCB)

UNIBUS
INTERFACE

‘UNIBUS

Tx-0308

vean 3HL

NIHLIM SNOILINNL TOHLNOD HOrYIW 40 MO1d4 A3IdINdNIS



0ce

Standard Modified Standard Modified Standard Modified
Pin Signal Signal Pin Signal Signal Pin Signal Signal
AAl INIT L INIT L AP1 GROUND PO* BHI A0l L A0l L
AA2 | 5V +5V AP2 BBSY L BBSY L BH2 AO0 L AQO L
ABI INTR L INTR L ARI GROUND BAT BACKUP +15V BJI AO3 L AO3 L
AB2 GROUND TEST POINT AR2 | SACKL SACK L BJ2 AO2 L AO2 L
ACI DOO L DOO L AS| GROUND BAT BACKUP +15V BK1 AO5 L AOS L
AC2 GROUND GROUND AS2 NPR L NPR L BK2 AO4 L A4 L
ADI DO2 L DO2 L ATI GROUND GROUND BLI| AO7 L AO7L
AD2 | DOIL DO! L AT2 BR7 L BR7 L BL2 AO6 L A06 L
AE1 D04 L D04 L AUl NPG H +20V BMI AO9L A0S L
AE2 DO3 L DO3 L AU2 BR6 L BR6 L BM2 | AO8L AO8 L
AF1 DOo L Doo6 I AV1 BG7 H +20V BN1 All L AllL
AF2 DOS L DOS L AV2 | GROUND +20V BN2 AlOL AlOL
AH1 DO8 L DO8 L BAtl BGoe H SPARE BP1 Al3L Al3 L
AH2 bo7 L D07 L BA2 5V +5V BP2 Al2L Al2L
AJl DIOL DIOL BB1 BG5S H SPARE BR1 AlS L AlSL
AJ2 D09 L D09 L BB2 GROUND TEST POINT BR2 Al4L Al4L
AKI DI2L D12 L BC! BR5 L BRS L BS1 Al7L Al7L
AK2 DIl L DIlL BC2 GROUND GROUND BS2 Al6 L Ale L
ALl D14 L Di4 L BDI GROUND BAT BACKUP +5V BT1 GROUND GROUND
AL2 DI3L DI3L BD2 BR4 L BR4 L BT2 ClL ClL
AMI PAL PAL BE1 GROUND INT SSYN* BUI SSYN L SSYNL
AM2 DiSL DISL BE2 BG4 H PAR: DET* BU2 CoL coL
AN1 GROUND PL* BF1 ACLO L ACLO L BV1 MSYN L MSYN L
AN2 PB L PBL BF2 DCLO L DCLO L BV2 GROUND -5V

*Pins used by parity control module.

SLNIWNDOISSV Nid SNGINN A314100N ANV GHVANVYLS



UNIBUS SIGNAL DESCRIPTIONS

Signal Line

Description

Data Transfer Group

Address Lines
[SA (17:00)]

Data Lines
[D (15:00)]

Control (Ct, C0)

Parity A-B (PA, PB)

Master
Synchronization
(MSYN)

Slave

Synchronization
(SSYN)

Interrupt (INTR)

These lines are used by the master device to select the
slave (actually a unique memory or device register ad-
dress). SA (17:01) specifies a unique i6-bit word; SA00
specifies a byte within the word.

These lines transfer information between master and
slave.

These signals are coded by the master device to control
the slave in one of the four possible data transfer oper-
ations specified below. Note that the transfer direction is
always designated with respect to the master device.

Data In (DATI): a data word or byte transferred into
the master from the slave.

Data In Pause (DATIP): similar to DATI except that it
is always followed by a DATO/B to the same location.

Data Out (DATO): a data word is transferred out of the
master to the slave.

Data Out Byte (DATOB): identical to DATO except a
byte is transferred instead of a full word.

These signals transfer Unibus parity information. PA is
currently unused and not asserted. PB, when true, in-
dicates a device parity error.

MSYN is asserted by the master to indicate to the slave
that valid address and control information (and data on
a DATO or DATOB) is present on the bus.

SSYN is asserted by the slave. On a DATO it indicates
that the slave has latched the write data. On 2 DATI/P
it indicates that the slave has asserted read data on the
Unibus.

This signal is asserted by an interrupting device, after it
becomes bus master, to inform the UBA that an inter-
rupt is to be performed, and that the interrupt vector is
present on the D lines. INTR is negated upon receipt of
the assertion of SSYN by the UBA at the end of the
transaction. INTR may be asserted only by a device that
obtained bus mastership under the authority of a BG
signal.

Priority Arbitration
Group

Bus Request (BR7-BR4)

Bus Grant (BG7-BG4)

These signals are used by peripheral devices to request
control of the bus for an interrupt operation.

These signals form the CPU and UBA response to a bus
request. Only one of the four will be asserted at any
time.
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UNIBUS SIGNAL DESCRIPTIONS (CONT)

Signal Line

Description

Priority Arbitration
Group (Cont)

Nonprocessor Request
(NPR)

Nonprocessor Grant
(NPG)

Selection Acknowledge
(SACK)

Bus Busy (BBSY)

This is a bus request from a device for a transfer not
requiring CPU intervention (i.e., DMA).

This is the grant in response to an NPR.
SACK is asserted by a bus-requesting device after hav-
ing received a grant. Bus control passes to this device

when the current bus master completes its operation.

BBSY indicates that the data lines of the bus are in use.
It is asserted by the Unibus master. .

Initialization Group

Initialize (INIT)

AC Line Low (AC LO)

DC Line Low (DC LO)

This signal is asserted by the terminator board (UBT)
when DC LO is asserted on the Unibus, and it stays
asserted for 10 ms following the negation of DC LO.

This is an anticipatory signal that warns of an impend-
ing power failure. AC LO initiates the power fail trap
sequence and may also be issued in peripheral devices to
terminate operations in preparation for power loss.

This signal is available from each system power supply
and remains clear as long as all dc voltages are within
the specified limits. If an out-of-voltage condition oc-
curs, DC LO is asserted.
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DW780 MODULE UTILIZATION CHART

TYPICAL
CONFIGURATION

6 5 4 3 2 1
B B U U U V)
L L A M C S
A A | D B i
N N

K K

M M M M M M
0] 0 8 8 8 8
D D 2 2 2 2
U U 7 7 7 7
L L 3 2 1 0
E C

223
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MBA REGISTERS

MBA Register Base Address
as a Function of TR Number

Base

TR Address SBI

Num (Physical Address
Base 10 Hex) (Hex)

1 200020082 8000800
2 20004000 8001000
3 20006200 8001800
4 20008200 8602008
5 2000A000 800280¢
6 2000CQ00 8093029
7 2000EQ00 8003800
8 20010000 8004000
9 20012000 80048090
10 20014000 8005000
11 20016000 8005800
12 20018000 8006000
13 20317000 80096800
14 2001Co00 8007000
15 2001E000 8007800

MBA CONFIGURATION/STATUS REGISTER

3130292127262524F322212019 1615 1211 08,07 04)03 00
0 0|0 ojojofojofofojofo|ojofo|oiale|oft|o]ojolo]o] oo

SBI PARITY ERROH—] OVER TEMPERATURE ADAPTOR CODE
WRITE DATA (NOT IMPLEMENTED)
SEQUENCE ERROR

ADAPTOR POWER UP
ADAPTOR POWER DOWN

UNEXPECTED READ
DATA ERROR
MULTIPLE

TRANSMITTER TRANSMITTER DURING FAULT
ERROR

TK0692

MBA CONTROL REGISTER

31 f L I L I : 103020100,
[900010oooJooooIooooJoooolooooloooo im

MAINTENANCE MODE
INTERRUPT ENABLE
ABORT

INITIALIZE

NOTE: ALL BITS ARE READ/WRITE EXCEPT INITIALIZE WHICH ALWAYS READS AS 0

TK0693
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MBA REGISTERS (CONT)

MBA STATUS REGISTER

313029 27 123 1918171615 1312,11100908,07 0605 04,0302 0100
(T [ e[ofeolofefefelo[ [T [ lelel [ ] | 1=

DATA TRANSFER PROGRAMMING
BUSY ERROR
NO RESPONSE NON EXISTENT
CONFIRMATION DRIVE
CORRECTED ______|MASSBUS CONTROL
READ DATA WRITE ERROR
MASSBUS ATTENTION

DATA TRANSFER COMPLETE
DATA TRANSFER ABORT

DATA TRANSFER LATE

WRITE CHECK-UPPER ERROR
WRITE CHECK-LOWER ERROR
MISSED TRANSFER

MASSBUS EXCEPTION

MASSBUS DATA PARITY ERROR
MAP PARITY ERROR

INVALID MAP

ERROR CONFIRMATION

READ DATA SUBSTITUTE
INTERFACE SEQUENCE TIMEOUT
READ DATA TIMEOUT

NOTE: WRITE 1 TO CLEAR BITS IN
THIS REGISTER EXCEPT BITS 31

AND 16, WHICH ARE READ ONLY.
TK-0698

MBA VIRTUAL ADDRESS REGISTER

31 28,27 24,23 20,19 16,15 12,11 09,0807 04,03 00,
Foooooooooooooo oc
\ A -
Y Y
MAP POINTER  PHYSICAL PAGE BYTE
ADDRESS
TK-0696
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MBA REGISTERS (CONT)

MBA BYTE COUNT REGISTER

31 24,23 16,15 08, 07 00
[ JE
\ v A v J
MASSBUS BYTE COUNTER SBI BYTE COUNTER
(READ ONLY) (READ/WRITE)

NOTE: DATA WRITTEN INTO THE 2's COMPLEMENT OF THE NUMBER
SBI BYTE COUNTER IS COPIED OF BYTES TO BE TRANSFERRED
INTO THE MASSBUS BYTE

COUNTER. Tx0697
MBA DIAGNOSTIC REGISTER

31 . 24232221 1615 12, 08,07 . 00
INVERT MASSBUS MASSBUS
DATA PARITY DRIVE
INVERT MASSBUS SELECT
CONTROL PARITY (READ ONLY)

RITY
INVERT MAP PA MASSBUS REGISTER SELECT
BLOCK SENDING (READ ONLY)
COMMAND TO SBI
SIMULATE SCLK SELECTED MDIB (READ ONLY)
SIMULATE EBL (VALID DURING MAINTENANCE
SIMULATE 0CC ———————————— MODE ONLY]
SIMULATE ATTN
MDI 8 SELECT
MASSBUS FAIL (READ ONLY)
MASSBUS RUN (READ ONLY)
MASSBUS WCLK (READ ONLY) ~—————————————— NOTE: BITS 21 AND 22 ARE READ/WRITE
MASSBUS EXC (READ ONLY) FOR DIAGNOSTIC TEST PURPOSES
ONLY

MASSBUS CTOD (READ ONLY)

TrO694
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MBA REGISTERS (CONT)

MBA MAP REGISTER

31 24,23 20, 16415 08,07 00
[ IOIOIO OIOIOIO 0|0,0| 18
-

VALID BIT

A
PHYSICAL PAGE FRAME NUMBER

TK0715

COMMAND/ADDRESS REGISTER (CAR)

31 2827

l FUNCT ] ADDRESS 1c

*The CAR is read-only, and is only valid when DT BUSY is set.
This register contains the value of bits 31 through 00 of the SBI
during the command/address portion of the MBA's next data
transfer.

Tr8349
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b d f j 1 n r t v X z bb dd ff jj 11 nn rr ¢ttt wv RH780 Configuration
a c e h k m P s u w y aa cc ee hh kk mm pp ss uu for REV A Backpanel
Wl W2 W3 W4 W5 W6 W7 W8 W9 Wlg W1l W12
* * * * * * * * * * * * Confiquration
* * * * * * * * * * * * for REV -- Backpanel
Wl W2 W3 W4 W5 W6 W7 WB W9 W1g W1l W12
TR Arbitration Interrupt Level
Level Selection

MBA MBA MBA MBA MBA MBA
Signal TR TR TR TR Signal Intr INTR
Name SEL SEL SEL SEL Name Code Code

D ¢ B A 1 [}

Wire Wrap H H
Bus SBI TRXX L

TR# Wl w2 W3 w4 from F@2Fl to BR# W5 W6
1 -- - —-= - Fa2C1 4 - -
2 - - - I F@2D1 5 - I *
3 - - I - FP2E1 6 I -
4 -- - I I F@2F2 7 I I
5 - 1 - - FO2H2
6 - I - I Fp2J1
7 - I I - F@2J2
8 - I I I * F@2Ml
9 I - - - F@2N1
1p 1 - -— 1 Fo2P1
11 I -— I -— Fo2pP2
12 I -- I I Fp252 W7 - W12 SPARES
13 I I - - F@2T2
14 I I - I Fp2ul
15 I I 1 - Fa2U2

* Normal for first

RH780

NOILVHNDIINOD HIdWNI TINVINIVE (VEW) 08LZHY



MASSBUS DISK DRIVE REGISTER ADDRESS CALCULATION CHART

1ST MBA BASE ADDRESS — 20010400 (TR8)  3RD MBA BASE ADDRESS — 20014400 (TR10)
2ND MBA BASE ADDRESS — 20012400 (TR9)  4TH MBA BASE ADDRESS — 20016400 (TR11)

REGISTER
NUMBER DRIVE TYPE DRIVE NUMBER
RP RM TE
HEX | OCTAL (DISK) {DISK) (TAPE) 0 1 2 3 4 5 6 7
0 0 cst RMCS1 cs1 ) 80 100 180 200 280 300 380
1 1 [ RMDS DS 4 84 104 184 204 284 304 384
2 2 ER1 RMER1 ER 8 88 108 188 208 288 308 388
3 3 MR RMMR1 MR c 8C 10C  18C 20C 28C 30C 38C
4 4 AS RMAS AS 10 90 110 190 290 280 310 390
5 5 DA RMDA FC 14 94 114 194 214 294 314 394
6 6 DT RMDT DT 18 98 118 198 218 298 318 398
7 7 LA RMLA cx 1c 9C 1MC19C 21C  29C  31C  39C
8 10 SN RMSN SN 20 AC 120 1A0 220 2A0 320 3A0
9 " OFF RMOF TC 24 A4 124 1A4 224 2A4 324 3A4
A 12 bcA RMOC 28 AB 128 1AB 228 2A8 328 3A8
B 13 CCA RMNR 2C AC 12C 1AC 22C 2AC 32C 3AC
c 14 ER2 RMMR2 30 B0 130 1BO 230 2B0 330 3BO
0 15 ER3 RMER2 34 B4 134 1B4 234 28B4 334 384
E 16 ECCPOS | RMEC1 38 B8 138 188 238 288 338 388
F 17 ECCPAT | RMEC2 3C BC 13C 1BC 23C 2ZBC 33C 3BC
. . . . . . . . . .
. . . . . . . . .
. . . . . . . .
1F 37 7c FC 17C  1FC  27C  2FC  37C  3FC
MBA BASE PHYSICAL ADDRESS TRANSLATION
% 15 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00
[ 8 A A —
TR DS RS BYTE

M = MAP REG SELECT

I = SETIF EXTERNAL REGISTER

DS = DRIVE SELECT #

RS = REGISTER SELECT

0 = ZERO TK-8347
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MASSBUS SIGNAL CABLE PIN ASSIGNMENTS

Massbus Signal Cable Designations Massbus Signal Cable Designations
Cable Pin* Polarity Designation Cable Pin* Polarity Designation

Massbus Massbus

Cable A A 1 - MASS D00 Cable B A 1 - MASS D06
B 2 + B 2 +
C 3 + MASS DO1 C 3 + MASS D07
D 4 - D 4 -
E 5 - MASS D02 E 5 - MASS D08
F 6 + F 6 +
H 7 + MASS D03 H 7 + MASS D09
] 8 - ] 8 -
K 9 - MASS D04 K 9 - MASS D10
L 10 + L 10 +
M 1 + MASS DOS M 11 + MASS D11
N 12 - N 12 -
P 13 - MASS C00 P 13 - MASS C06
R 14 + R 14 +
S 15 + MASS C01 S 15 + MASS C07
T 16 - T 16 -
U 17 - MASS €02 u 17 - MASS C08
v 18 S v 18 +
w |19 + MASS C03 w {19 + MASS C09
X 12 - X J2 -
Y 21 - MASS C04 Y 21 - MASS C10
Z J2 + Z |22 +
AA |23 + MASS C05 AA |23 + MASS C11
BB |24 - | BB }24 -
CcC |25 - MASS SCLK cC 2 - MASS EXC
DD | 26 + DD ] 26 +
EE }27 + MASS RS3 EE | 27 + MASS RSO
FF |28 - FF |28 -
HH | 29 + MASS ATTN HH |29 + MASS EBL
3 130 - 1) 130 -
KK | 31 - MASS RS4 KK |31 - MASS RS1
LL §32 + LL |32 +
MM]33 - MASS CTOD MM| 33 - MASS RS2
NN |34 hd NN | 34 +
PP |35 + MASS WCLK PP |35 + MASS INIT
RR | 36 - RR | 36 -
ss |37 + MASS RUN ss {37 + MASS SP1
TT |38 TT | 38 -~
Uy |39 SPARE uu |39 SPARE
Vv {40 GND Vv |40 GND

*Alternate pin designation schemes

Note: Massbus cables are to be installed per markings on the cable.
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MASSBUS SIGNAL CABLE PIN ASSIGNMENTS (CONT)

Massbus Signal Cable Designations
Cable Pin* Polarity Designation

Massbus

Cabie C A 1 - MASS D12
B 2 +
C 3 + MASS D13
D 4 -
E 5 - MASS D14
F 6 +
H 7 + MASS DIS
J 8 -
K 9 - MASS Di6
L |10 +
M |1l + MASS D17
N |12 -
P 13 - MASS DPA
R 14 +
S 15 + MASS C12
T |ie -
u {17 - MASS C13
Vv 18 +
w 19 + MASS Ci4
X 12 -
Y 21 - MASS C15
Z 22 +
AA} 23 + MASS CPA
BB | 24 -
cCc ]2 - MASS 0CC
DD | 26 +
EE | 27 + MASS DSO
FF | 28 -
HH| 29 + MASS TRA
1) 130 -
KK | 31 - MASS DS1
LL | 32 +
MM] 33 - MASS DS2

'__N_N 34 +

PP |35 + MASS DEM
RR | 36 -
ss 137 + MASS SP2
TT | 38 -
uu | 39 H MASS FAIL
VvV 140 GND

*Alternate pin designation schemes
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MBA/SBI INTERFACE

MBA INTERNAL REGISTERS

ad

o

M8275 SLOT | INTBUS MB276 SLOT 2
DRIVERS
{TRI-STATE} INTERNAL BUS (TRI-STATE)
Msi { }
INT BUS
CONTROL
STORE RECEIVERS
(RAW,1D)
MIR INTERNAL
msI CONTROL/
STATUS
REGISTERS
TAG ADDRESS/ ggg;:m —  — e
Fu
DECODE A NCTION | r/w cMD A
CHECK —
DRIVE SEL SO
INT/EXT) AL
MSt Msi MIR ADDRESS
lREG SEL REGISTER
s8I STROBERS ] [—"
XCEIVER/ ISR INTERNAL [ MIR
LATCH > vaLD wo| |REGISTER |
ISR |-»{ oPERATION: 1
msI
REQ oK ms MIR _—> MAP
1 MIR
S T 1
CHECK ]
I CMD/ADRS
mS!
T cggrcmm | v
(TLRANSM\T) CONF MUX SEL QUTPUT DATA MUX
- =22 Ugusy AND ENAB (8:1 TRI-STATE)
(RECEIVE) MDP MIR
N/R |RETRY
VALID ISR MS!
INT BUS INT BUS | l
MUx RECEIVERS
INTERNAL BUS (TRI-STATE)
msi msi

ISR DATA

TRO79
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MASSBUS DATA PATHS MASSBUS CONTROL PATHS
M8277 SLOT 3 m8278 SLOT 4
INTERNAL BUS (TR STATE)
\_/ I 1 [
INT BUS | INT BUS
RECEIVERS RECEIVERS
MDP MASSBUS | mcP
DATA IN
BUFFER
MDP
SiILO Q—l | MASSBUS MASSBUS
DATA IN CONTROL CONTROL
BUFFER ] I PATH OUT
MDP MUX mce mce
MDP
DATA MASSBUS
MUX XCEIVERS
WRITE IMASSBUS (CONTROL
COMPARE (DATA PATH MCP
{} MDP MDP| | r T
SiLo
MDP U
MASSBUS MASSBUS
MASSBUS DRIVE/REG CONTROL MASSBUS
ouTPUT SEL PATHIN  |e—d] CONTROL
DATA “’1”" (TRI-STATE) (TRI STATE) ENAB ee
out @0 o mce mce
BUFFER
MDP
OUTPUT DATA MUX MUX SEL
{2:1 TRI-STATE) AND ENAB
MIR

MDP

{\

SNASSYW

@-T INTERNAL BUS (TRI-STATE)

Tx.0720
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PORT CONFIGURATION REGISTER 2000X000 MPI

31 127 123 119 15 1" 07 02 00
LA Py o I L —r — T T
0 I o o |gnlop |0 © © 0 0o ofo o o o]0 b o o0j{o 1 ©o 0 O 0 Porz)ril
‘ T R s N PO - N
[
SBI SBI SBI  SBI  PORT MA780 NEXUS
PTY WRT INTLK MULT XMT IDENT (ALWAYS
FLT SEQ SEQ XMT DUR IS 010000)
FLT FLT FLT FLT
SBI FAULT STATUS
PORT INTERFACE CONTROL REGISTER 2000X004 MP!
31 27 23 18 15 L 07 03 00
T ———
RAM| MRK|
ov Mol oo l [ RAM COUNT oo o o o o 0o o]0 1 l ofo
1 S S S
[ T I | | |
BDI RAM MRK INPUT | INHB MSTR
PTY PAR REQ B8DI RAM INTR
FLTON | ERR PTY ARB EN
OUTPUT INV
(MP1)
80! WDT VDT MARK OUTPUT P
PTY LOST  ACK INLK 8DI ERR
FLTON ON NOT P PTY INTR
INPUT BDI REC iNv EN
(MPC)
PORT CONTROLLER STATUS REGISTER 2000X008 MPC
31 27 2 19 15 11 07 03 00
T T T
LNO.[ X=
LL]] [ [ lefefoe ol [ 1] o] L o] o] P2
. P N 1 2
! | 1 I 1 | ! 1 T 2 2
ADMI! XMT ADMI CACHED EX INTLK SINGLE INLK INHIBIT | SLF ADMI|
oMD DUR D ADMI ADMI T™O STEP FF ADMI INVAL | PTY 3 6
ABORT FLT E:SL":G B20 H 831H ARB EN INV 4 3
MULT  ADMI WRTH ARRH NOC/AON VDY  ARY  INLK INVAL  FORCE ERR
XMTR  GRNT RDL /OL  ADMIWHEN DATA  INIT  GRNT DIS ADMI INTRPT
FLT PAR ERR ADMI  ADMI  REQSTD LOST IN ACPTD MULT EN
B29H  B27L IN PROG XMTR
MPC FLT

Tka39¢
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PORT INVALIDATION CONTROL REGISTER 2000X00C MPC

31 | 27 | 23 19 15 1 07 03 00
26 25 24 23 2221 20 19 ' 1817 16 MM wflo[mw[m[ o] D[] [D{D[D]D]ID
STARTING ADDRESS <26:16> O | ARRAYSIZE | 15 | 1a (13 [12|11|w0|9o|8]|7|6|s|a]af2][1]0
A et e P
e J
CACHED
FORCED CACHE DEVICE [DENT.
BIT
ARRAY ERROR REGISTER 2000X010 MAT
31 27 L 23 119 115 L1 L 07 | 03 00
T T ot r————t—————————+————
0 ERROR ADDRESS ERROR SYNDRONE 1
IIIII
IVOT INH HI  ERR
MAP CRD ERR LOG
PTY TAG RATE REQ
ERR
CONFIGURATION STATUS REGISTER 0 2000X014 MAT
31 27 23 19 15 1 07 03 00
rn.-...y|vvvv...-Po.RTP.OWEF.‘,
o oo oo o 0 © 0 0 0 0 o0 o FORT OFF LINE P?RTERRO.R DOWN STATUS . | l
— T
ARRAY NON-CONTIG.
INIT RROR
STATUS 4K ARRAY
CHIP
ARRAY
ERR
CONFIGURATION STATUS REGISTER 12000X018 MPS
3 |27 L 23 (19 15 1 07 , 03 00
-ttt — Tt p——
Io 0 ¢ o 0 o0 © 4 o 0o o0 o PRT PRT PRT PRT | | I PRT 3 PRT 2  PRT 1 PHTD_] b
L il " L : e 1 . L " . N s 3 ,2,1,.0 L | - L L ! 2
———— T 4 2 4
INVALIDATION VDT | FORCE PORT TYPE, ENCE
ACK RECEIVED MAP | mMuLT 3 8
PRES | INLK 4 8
ACPTD

MULT FORCE SLOW

INLK

ACPT|

INLK ARB
D

T 3298
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MAINTENANCE CONTROL REGISTER 2000X01C MAT
127 123 L1e 15 1 o7 L 03

LeC

00
—r—t—t=T—— T — T+ T
Lo o 6 0 0 0 0 0 0 6 0 0 0 of{o0o]o0 SUBSTITUTE ECC BITS {07:00) .-I
T W S S T R S " P SN S T
[ p—
MULTIPORT | ARRAY| FORCE | ECC
NO. ACC SLOW | BYPASS
DIS ADM
ARB
VDT FORCE FORCE
MAP  ADMI ECC
PTY  GRNT
INV. PAR
ERR
INTERPORT INTERRUPT REQUEST REGISTER 2000X020 MPS
3 Wil 19 115 L L 1 03 )
— = 7Tt
Lsnompars ] FROM PRT 2 FROMPRT 1 FROM PRT 0 l TOPRT 3 TO PRT 2 ] TOPRT 1 TOPRTO
lAl"IlII.‘I‘IIIIIIIIIIT.T"I l‘.l .Il T T T T T
TO TO TO TO TO TO TO 70 TO TO 7O TO TO TO TO TO FROM | FROM I FROM | FROM [ FROM l FROM i FROM I FROM
prT2 | prTO | PRT2 | PRTO | PRT2 | PRTO | PRT2 | PRTO

PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT
3 2 1 ]

1 o 3 2 1 o 3 2 1 0 FROM FROM FROM FROM FROM FROM FROM FROM
PRT3 PRT 1 PRT 1 PRT 3 PRT 1 PRT 3 PRT 1
INTERPORT INTERRUPT ENABLE REGISTER 2000X024 MPS
27 19 15 11 07 03
T T T T T T T T Y T T T T T T T T T T T T T T TRNO. ] x=
TOPRT 3 TOPRT 2 TOPRT1 TOPRTO FORPRT 3 FORPRT 2 FORPRT 1 FORPRT 0 -
I I : 1 1 1 1 L s M " i 1 2
T T T T T T T T T T T T T T T T 2 N
FROM FROM FROM ‘ FROM FROM FROM FROM FROM FROM FROM FROM | FROM I FROM ] FROM ‘ FROM I FROM |
PRT3 PRT 1 PRT 3 PRT 1 PRT 3 PRT 1 PRT3 PRT 1 PRT 3 PRT 1 PRT 3 PRT 1 PRT 3 PRT 1 PRT 3 PRT 1 3 6
FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM 2 Iy
PRT 2 PRT O PRT2 PRTO PRT 2 PRTO PRT 2 PRT O PRT 2 PRT O PRT 2 PRTO PRT 2 PRTO PRT 2 PRT O

Tk 3420
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MA780 ARRAY ADDRESSES

Array

M8210
256K
512K
768K
1824K
1280K
1536K
1792K

2048K

238

Address
]

40008
80000
cpoog
190000
149000
180000

1Co@e0

Range

3FFFF
7FFFF
BFFFF
FFFFF
13FFFF
17FFFF
1BFFFF

1FFFFF



MA780C JUMPERS

WL W2 W3 W4 WS W6 W7 W8 W9 W1e W1l W12 W13 W14 W15 W16 W17 W18 W19 W@

SBI TR Level Jumpers

Standard Port Interface Slots 3 and 4

* * * * *
* * *
Z

o w
oo
"o
oG

Lol o

»

z Z

* *

* * *
R T v
R T V

Optional Port Interface Slots 1 and 2

TR Jumper Wire Wrap Jumper Wire Wrap
Level
W17 W18 W19 W2@ F@3H1 to w4 W3 w2 Wl F@2H1 to
1 - - - - F@3Cl - - - - F@2Cl
2 - - - I F@3D1 * - - - I Fp2D1
3 - - I - F@3El - - I - FP2E1 *
4 - 1 I FO3F2 - - 1 I FO2F2
5 - I - - F@3H2 - I - - F@2H2
6 - I - I F@3J1 - I - I FB2J1
7 - I I - F@3J2 - I I - FB2J2
8 - I I I FP3M1 - I I I F@2M1
9 I - - - F@3N1 1 - - - FO2N1
10 I - - I F@3Pl 1 - I F@g2pPl
11 I - I - Fe3p2 I I - F@2p2
12 I - I I Fp3S2 I - I I F@§2s2
13 I I - - F@3T2 I I - - FP2T2
14 I 1 - I Fo3Ul I I - I Fo2Ul
15 I I 1 - F@3u2 1 I I - Fp202

The memory that contains the ROM bootstrap must be at TR 1.

ocoo

If a MS78@8 contains the ROM bootstrap,
the system and are to be interleaved,

number past the last MA780 TR.

Interrupt Level Jumpers

Interport Interrupt
Level Level

it must be at TR 1

MA788 (s) must have the next highest SBI priority, that is,
MS78@(s) have the next highest.
DW780(s) have the next highest.
RH786 (s) have the next highest.

lowest TR number.

If MS578¢ memories are on

the second MS788 must be at the next even TR

Standard Port
Slots 3 and 4

Error Interrupt

wlée

Optional Port
Slots 1 and 2

W5

EXS

= Jumper inserted.
- = No jumper.
= Standard configuration.

*

—~ o
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MA780A JUMPERS

Wl W2 W3 W4 W5 W6 W7 W8 W9 W1g W1l W12 W13 W14 W15 W16 W17 W18 W19 W2p

* * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * *

B D F J L N R T u X z B D F J L N R T v
B D F J L N R T A

Memory Starting Address Jumpers

(Used Only on Power-uUp)

Strap Port 9 Port 1 Port 2 Port 3

Name SA23 SA22 SA23 SA22 SA23 SA22 SA23 SA22

Jumper w19 w2e W1ls W16 wll W12 W7 w8

BMB 1 1 I I I I I

16MB = - = = N - - - *

2@MB - I - I - I - I

24MB I - I - I - I -

Multiport Number Jumpers

(Number Visible on Control Panel)

Signal Set Multiport 1 Set Multiport @

Jumper Wl W2

14 1 I *

1 - I

2 I -

3 - -

I Jumper inserted.

No jumper.
Standard configuration.

oo
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MA780 BACKPLANE DATA

PORT 3
INTERFACE BACKPLANE
(OPTIONAL)
1| 7074103 BLANK MODULE
2| M9040 SBI TERMINATOR
3 | _MB258 MULTIPORT INTERFACE PORT 3
-4 M9045 PORT 3 BDI CONNECT FROM REAR
1|M8210 MAY 175 2M BYTE OPTIONAL r
2 [M8210 MAY  15-1.75M BYTE OPTIONAL !
3|M8210 MAY 125 1.5MBYTE OPTIONAL [ 'PST“ETRZFACE BACKPLANE
4 [M8210 MAY 1.0~ 1.25M BYTE OPTIONAL (OPTIONAL)
5[MB210 MAY 756 1000K BYTE _ OPTIONAL | 1| 7014103 BLANK MODULE
6[MB210 MAY 512~ 756K BYTE OPTIONAL 2| M9040 SBI TERMINATOR
7[MB210 MAY 256 512K BYTE OPTIONAL | 3| Wezss MuLTIFORT INTERFACE PORT 2
8|M8210 MAY 0 256K BYTE | =+ [L_M9045 PORT 2 BDI CONNECT FROM REAR
9|M8210 MAP  SELECTIVE CACHE MAP OPTIONAL [
10 [M8261 MPS  MULTIPORT PORT SYNCHRONIZER )
11 [M8212 MDT  MEMORY DATA PATH I PORT 1
12 [MB260 MAT  MULTIPORT ARRAY TIMING I INTERFACE BLANKPLANE
13 |M8250 MPC  MULTIPORT PORT CONTROL PORT 3 OPTIONAL 117014103 BLANK MODULE
14 [M9045 PORT 3 BDI CONNECT FROM REAR _ OPTIONAL kel | 2 [ wevsosarte RMINATOR
15 |MB259 MPC  MULTIPORT PORT CONTROLPORT 2 OPTIONAL I 5 [we2ss worTivonT INTERFACE PORT 1
16 |M045 PORT 2 BDI CONNECT FROM REAR _ OPTIONAL e M9045 PORT 1 BDI CONNECT FROM REAR
17|M8259 MPC__ MULTIPORT PORT CONTRGOL PORT 1
18 [M3045 PORT 1 BDI CONNECT FROM REAR
19 [M8259 MPC  MULTIPORT PORT CONTROL PORT 0 TS:ETROFACE BACKPLANE
20 {M9045 PORTO BDI CONNECT FROM REAR (SEE NOTE 3}
1 { 7014103 BLANK MODULE
NOTES: SEE NOTE 2 2 | M7040 SBI TERMINATOR
1. INSERT BLANK MODULES 7014103 IN ALL FRONT 3 | M8258 MULTIPORT PORT INTERFACE PORTO
SLOTS CORRESPONDING TO M9045 BD! CONNECTIONS. + [119045 FORT 0 B CONNECT F oM FEAR
2. THE SBI TERMINATOR (M9O40) IS REMOVED IF THE ) A
SBI CONTINUES BEYOND THE PORT INTERFACE SEE NOTE 1
BACKPLANE.

3. EACH PORT INTERFACE BACKPLANE MOUNTS INTO
A DIFFERENT CPU CABINET.

4. IF ADDITIONAL MEMORY STORAGE IS TG BE ADDED
TO THE MA780, IT MUST 8E CONTIGUOUS WITH THE
EXISTING MA780 MEMORY. FOR EXAMPLE: IF A
256K BYTE BOARD (M8210) IS ADDED TO A 512K
BYTE SYSTEM, THE NEW BOARD MUST BE LOCATED
IN SLOT 6 AS THE 512 — 756K BYTE. IF THE MEMORY
STORAGE BOARDS ARE MISCONFIGURED, A RED
LED ILLUMINATES ON THE M8260 MODULE iN SLOT
12

Tr8358
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M8210 MEMORY ARRAY CARD MNEMONICS

The following table shows the cross-correlation between the
mnemonic when the card is used in the MS78¢ main memory and the
MA78¢ multiport memory subsystem of the VAX-11/788 system. The
M821¢ array card, in addition to its identical memory storage
function in both memories, is used (one card) as the invalidate
map of the multiport memory.

As Array Card in MA789 As Invalidate Map in MA780
As Array Card in MS78@ Multiport Memory Multiport Memory
Main Memory Pin Pin
BUS ENAB ARRAY OUT H EL1 MATJ ARY OUT EN H EL1 MPSK INVAL OUT EN

AJ1l BUS INVAL DAT P02
AH2 BUS INVAL DAT POl
AF1 BUS INVAL DAT PO2
AEl BUS INVAL DAT P@3
DL1 BUS INVAL DAT P@4
EB1 BUS INVAL DAT P@5S
DP2 BUS INVAL DAT P@6
DR2 BUS INVAL DAT P@7
AN1 BUS INVAL DAT Bo@@
AM1 BUS INVAL DAT B@l
ALl BUS INVAL DAT B@2
AK1 BUS INVAL DAT B@3
BAl BUS INVAL DAT B@4
AV2 BUS INVAL DAT B85S
AUl BUS INVAL DAT B@6
AR1 BUS INVAL DAT B@7
BE1 BUS INVAL DAT B@8
BD1 BUS INVAL DAT B@9
BC1 BUS INVAL DAT Bl#@
BB1 BUS INVAL DAT Bll
BK1 BUS INVAL DAT Bl2
BJ1 BUS INVAL DAT B13
BH2 BUS INVAL DAT Bl4
BF1 BUS INVAL DAT BlS
BP1 BUS INVAL DAT Bl6
BN1 BUS INVAL DAT Bl7
BM1 BUS INVAL DAT Bl8
BL1 BUS INVAL DAT B19
BV2 BUS INVAL DAT B29
BU2 BUS INVAL DAT B2l
BS1 BUS INVAL DAT B22
DR1 BUS INVAL DAT B23
CK2 BUS INVAL DAT B24
CJ2 BUS INVAL DAT B25
CM1 BUS INVAL DAT B26
CK1 BUS INVAL DAT B27
BH2 BUS INVAL DAT B28
CF2 BUS INVAL DAT B29
CE2 BUS INVAL DAT B3@
CD2 BUS INVAL DAT B3l
DV2 BUS INVAL DAT B32
DU2 BUS INVAL DAT B33
DT2 BUS INVAL DAT B34
DS2 BUS INVAL DAT B35
ED1 BUS INVAL DAT B36
EEl BUS INVAL DAT B37
EF2 BUS INVAL DAT B38
EH2 BUS INVAL DAT B39
EJ2 BUS INVAL DAT B49
EK2 BUS INVAL DAT B4l
EL2 BUS INVAL DAT B42
EM2 BUS INVAL DAT B43

BUS MOS DAT Cg@
BUS MOS DAT C@1
BUS MOS DAT C@2
BUS MOS DAT C@3
BUS MOS DAT C@4
BUS MOS DAT C@5
BUS MOS DAT C@6
BUS MOS DAT C@7
BUS MOS DAT L@@
BUS MOS DAT L@l
BUS MOS DAT L#2
BUS MOS DAT L@A3
BUS MOS DAT L84
BUS MOS DAT L@A5
BUS MOS DAT L86
BUS MOS DAT L@7
BUS MOS DAT L@8
BUS MOS DAT L@9
BUS MOS DAT L1@
BUS MOS DAT L11
BUS MOS DAT L12
BUS MOS DAT L13
BUS MOS DAT L14
BUS MOS DAT L15
BUS MOS DAT L16
BUS MOS DAT L17
BUS MOS DAT L18
BUS MOS DAT L19
BUS MOS DAT L20
BUS MOS DAT L21
BUS MOS DAT L22
BUS MOS DAT L23
BUS MOS DAT L24
BUS MOS DAT L25
BUS MOS DAT L26
BUS MOS DAT L27
BUS MOS DAT L28
BUS MOS DAT L29%
BUS MOS DAT L3@
BUS MOS DAT L31
BUS MOS DAT Uu@g
BUS MOS DAT U@l
BUS MOS DAT U@2
BUS MOS DAT U@3
BUS MOS DAT U@4
BUS MOS DAT U#5
BUS MOS DAT U@6
BUS MOS DAT uUn7
BUS MOS DAT u#8
BUS MOS DAT U@9
BUS MOS DAT Ul@
BUS MOS DAT Ull

!E:E:‘C'J:I:l::CI:EI:I:::I:E:EIIZ:I:IIEIEIIIIEI‘IIm::::mm:mm:m:::x:ﬂ:ﬂ:ﬁ:
2k al sl sl el s el ah ek sl sl sl a2l 2l sl 2l al af ol ol ol o oR ol ol 2l o o o ol ol 2l ol ol i il iRl i
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M8210 MEMORY ARRAY CARD MNEMONICS (CONT)

As Array Card in MA78¢ As Invalidate Map in MA788
As Array Card in MS78@ Multiport Memory Multiport Memory
Main Memory Pin Pin
BUS MOS DAT Ul2 H ER2 BUS INVAL DAT B44 L
BUS MOS DAT Ul3 H ES2 BUS INVAL DAT B45 L
BUS MOS DAT Ul4 H EP2 BUS INVAL DAT Bd46 L
BUS MOS DAT U15 H EF1 BUS INVAL DAT B47 L
BUS MOS DAT Ul6 H EV2 BUS INVAL DAT B48 L
BUS MOS DAT Ul7 H EUl BUS INVAL DAT B49 L
BUS MOS DAT Ul& H EU2 BUS INVAL DAT B56 L
BUS MOS DAT Ul9 H ET2 BUS INVAL DAT BS51 L
BUS MOS DAT U286 H FJ2 BUS INVAL DAT B52 L
BUS MOS DAT U21 H FH2 BUS INVAL DAT B53 L
BUS MOS DAT U22 H FF2 BUS INVAL DAT B54 L
BUS MOS DAT U23 H FE2 BUS INVAL DAT B55 L
BUS MOS DAT U24 H FP2 BUS INVAL DAT BS6 L
BUS MOS DAT U25 H FPl BUS INVAL DAT B57 L
BUS MOS DAT U26 H FM2 BUS INVAL DAT BS58 L
BUS MOS DAT U27 H FL2 BUS INVAL DAT B59 L
BUS MOS DAT U28 H FU2 BUS INVAL DAT B6¢ L
BUS MOS DAT U29 H Fv2 BUS INVAL DAT B6l L
BUS MOS DAT U3¢ H FT2 BUS INVAL DAT B62 L
BUS MOS DAT U31 H FS2 BUS INVAL DAT B63 L
BUS OUT SEL L CD1 GND CD1 GND
MAY CHIP 16K L FR1 BUS 16K CHIP L FRI BUS 16K CHIP L
MAY CHIP 4K L FS1 BUS 4K CHIP L FS1 BUS 4K CHIP L
MAY IN 15 L FB2 BUS PRES BIT 87 H FB2 INVAL MAP PRES L
MCNB CAS L CcJ1 MATJ ARY CAS L CJ1 MPSK INVAL CAS L
MCNB INIT H DB1 MATR INIT H DB1 MATR INIT H
MCNB MUX CNTRL H cL1 MATJ ARY MUX CNTRL H CL1 MBSK INVAL MUX CNTRL L
MCNB READ H DL2 MATJ ARY READ H DL2 MPSK INVAL READ H
MCND ARY EXT H DAl MATA ARY ADR 14 H DAl MATA ARY ADR 14 H
MCND ARY ADR Al H DB2 MATA ARY ADR 01 H DB2 MATA ARY ADR 41 H
MCND ARY ADR 82 R cv2 MATA ARY ADR 02 H CV2 MATA ARY ADR 02 H
MCND ARY ADR 03 H DJ2 MATA ARY ADR @3 H DJ2 MATA ARY ADR @3 H
MCND ARY ADR #4 H DH2 MATA ARY ADR @4 H DH2 MATA ARY ADR 04 H
MCND ARY ADR #5 H CT2 MATA ARY ADR @5 H CT2 MATA ARY ADR @5 H
MCND ARY ADR 86 H DK2 MATA ARY ADR 06 H DK2 MATA ARY ADR 86 H
MCND ARY ADR 87 H DF1 MATA ARY ADR ¢#8 H DF1 MATA ARY ADR 08 H
MCND ARY ADR 98 H DF2 MATA ARY ADR 89 H DF2 MATA ARY ADR 09 H
MCND ARY ADR 09 H CR2 MATA ARY ADR 10 H CR2 MATA ARY ADR 10 H
MCND ARY ADR 16 H cs2 MATA ARY ADR 11 H CS2 MATA ARY ADR 11 H
MCND ARY ADR 11 H DD1 MATA ARY ADR 12 H DD1 MATA ARY ADR 12 H
MCND ARY ADR 12 H DE1 MATA ARY ADR 13 H DE1 MATA ARY ADR 13 H
MCND ARY ADR 13 H DM2 MATA ARY ADR 15 H DM2 MATA ARY ADR 15 H
MCND ARY ADR 16 H CM2 MATA ARY ADR 16 H CM2 GND
MCND ARY ADR 17 H Ccp2 MATA ARY ADR 17 H CP2 GND
MCND ARY ADR 18 H CL2 MATA ARY ADR 18 H CL2 GND
MCND ARY ADR 19 H CN1 GND
MCND ARY CS L DC1 MATA ARY ADR 07 H DC1 MATA ARY ADR 67 H
MCND RAS L CcpPl MATJ ARY RAS L CP1 MPSK INVAL RAS L
MCND REF CYC H DJ1 MATK REF CYC H DJ1 MPSK INVAL REF CYC H
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M8212 DATA PATH/ECC CARD MNEMONICS

The following table of signal mnemonics for the M8212 data
path/ECC shows the cross-correlation between the mnemonic when the
card is used in the MS780 main memory and the MA780 multiport
memory subsystem of the VAX-11/780 system. The M8212 serves an
identical function in both memories.

As Used in MS78¢ As Used in MA78¢

Main Memory Multiport Memory

MCNA ARY RD EN H DUl MATK ARY RD EN H
MCNA CLR L EB1 MATJ CYC CLR L
MCNA ECC EN G FUl MATJ ECC EN H
MCNA RD DAl EN L ED2 MATK RD DAT EN L
MCNA RD LO SEL L ECl MATK RD LO SEL L
MCNA WR EN LO H EJ1 MATJ WR EN LO H
MCNA WR EN UP H EF1 MATJ WR EN UP H
MCNB ARY DAT CK H DM1 MATJ ARY DAT CK H
MCNB CHK BIT DAT CK H DD2 MATJ CHK BIT DAT CK H
MCNB CHK DAT CK H DD2 MATJ CHK BIT DAT CK H
MCNB INIT H DB2 MATR INIT H

MCNB MSK CLR L DF2 MATJ MSK CLR L
MCNB RD EN H ELl MATJ RD EN H

MCNB READ H DJ1 MATJ GEN ECC L
MCNB TAG CLK L DF1 MATJ TAG CLK L
MCNB UNCOR ERR CLK L DE2 MATJ UNCORR ERR CLK L
MCNB XMT DAT CK H EA1l MATJ XMT DAT CK H
MCNE CRD INH L EM1 MATF CRD INH L
MCNE DIAG EN L FS1 MATE DIAG EN L
MCNL FRC CHK O H FR1 MATD FRC CHK O H
MCNL FRC CHK 1 H FP1 MATD FRC CHK 1 H
MCNL FRC CHK 2 H FN1 MATD FRC CHK 2 H
MCNL FRC CHK 3 H FM1 MATD FRC CHK 3 H
MCNL FRC CHK 4 H FL1 MATD FRC CHK 4 H
MCNL FRC CHK S5 H FK2 MATD FRC CHK 5 H
MCNL FRC CHK 6 H FK1 MATD FRC CHK 6 H
MCNL FRC CHK 7 H FJ1 MATR FRC CHK 7 H
MDTC SYN 2 H FD1 MDTA SYN 2 H

MDTE FULL WR EN H DJ2

MSBH ADR O BUS L CM1 MATH ADR ON BUS L
MSBH DAT O BUS L CL1 MATH DAT ON BUS L
MSBJ FL EXT H DR1 BUS ADMI EXT H
MSBJ FL WR H DP1 BUS ADMI B29 H
BUS CMD ARY H DS1 SUB ADMI B29 H
BUS FL INF 90 H AA1l BUS ADMI BO#@ H
BUS FL INF 91 H AB2 BUS ADMI B¢l H
BUS FL INF @2 H AD2 BUS ADMI B@2 H
BUS FL INF @3 H AE2 BUS ADMI B@3 H
BUS FL INF ¢4 H AF2 BUS ADMI B@4 H
BUS FL INF A5 H AJ2 BUS ADMI B@5 H
BUS FL INF @6 H AK2 BUS ADMI B@g6 H
BUS FL INF ¢7 H AL2 BUS ADMI B@7 H
BUS FL INF 98 H AM2 BUS ADMI B@8 H
BUS FL INF 09 H AR2 BUS ADMI B¢9 H
BUS FL INF 10 H AV2 BUS ADMI Bl¢ H
BUS FL INF 11 H BAl BUS ADMI Bll H
BUS FL INF 12 H BB2 BUS ADMI Bl2 H
BUS FL INF 13 H BD2 BUS ADMI B13 H
BUS FL INF 14 H BE2 BUS ADMI Bl4 H
BUS FL INF 15 H BK2 BUS ADMI B15 H
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M8212 DATA PATH/ECC CARD MNEMONICS (CONT)

As Used in MS78¢
Main Memory

BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS

FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF

MSK ¢ H
MSK 1 H
MSK 2 H
MSK 3 H

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

X PAR 1 H

esJRcc =< s < o<l < -« o Je o< - K- o« oo o< o]

As Used in MA780
Multiport Memory

BM2
BP2
BR2
BS1
BV2
CAl
CB2
CE2
CF2
CH2
CJ2
CK2
CL2
CM2
CR1
CR2
DM2
DL1
DK2
DL2
DK1

245

BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS

ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI
ADMI

Bl6
B17
B18
B19
B29
B21
B22
B23
B24
B25
B26
B27
B28
B29
B39
B31
MSK
MSK
MSK
MSK
Pl H
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ave

ADDRESS/DATA

/MASK INTERCONNECT

SBI TOCPU A $B1 TO CPU B SBI TO CPU C $BI TO CPU D
MB258 M8258 MB258
MULTIPORT MULTIPORT MULTIPORT MULTIPORT
INTERFACE INTERFACE INTERFACE INTERFACE
MODULE (MPI} MODULE (MP1) MODULE {MP1) MODULE (MP1)

(RESIDES IN CPU (RESIDES IN CPU (RESIDES IN CPU (RESIDES IN CPU
A CABINET) B CABINET) C CABINET) D CABINET)
BIDIRECTIONAL INTERCONNECT (BDI}
[Z-13 COMMAND AND STATUS LINES 16 FEET OF CABLE
0 AND STATUS L SEPARATES THESE
[*—-z—15 COMMAND AND STATUS LINES MODULES
I [ %43 BIDIRECTIONAL LINES (FOR
COMMAND/ADDRESS, MASK,
1D, AND PARITY)

M8259 MB259 MB259

MULTIPORT MULTIPORT MULTIPORT

CONTROLLER CONTROLLER CONTROLLER

MODULE (MPC) MODULE (MPC) MODULE (MPC)

it PN , T |
4 INFORMATION LINES —] 1T [ 1T 1

25 COMMAND LINES —1 T 1] Tf

38 ADDRESS/DATA LINES
!

CONTROL
PANEL

MB210
INVALIDATE
MAP

{OPTIONAL}

T |
11
r L, | mEMORY CONTROL SECTION -i } {;
-
I DATA PATH TIMING 8260 | CONTROL INPUTS PRESENCE 81T
1 T M8261
! VAT paTHIECS MULTIPORT MULTIPORT m
| [moouLe AR e | SYNCHRONIZER
MODULE (MPS) | —GCONTAOL LINES o
| (MOT) TIMING INPUTS e T }CONTROL ouTPUTS | MO e
ECC DIAGNOSTIC CONTROL] | 15 1
MEMORY ARRAY I STATUS ] Aom;sss fomnm
INTERCONNECT (MAI) o — — — — = — —— | — LINE INE
19 ADDRESS LINES T 1 1
72 DATA Lmss__r+—-
9 CONTROL LINES — Jl_..lj { T J_ I
8 PRESENCE BIT LINES
(1 PER BOARD) Rz l L NOTES: 7
1. ALL MODULES EXCEPT M8258 MULTIPORT INTERFACE MODULES
MB210 MB210 (IN CPU CABINET) PLUG INTO MULTIPORT CONTROLLER BACKPLANE M8210
ARRAY ARRAY 2. EACH MB210 ARRAY CARD STORES 32,768 72 BIT WORDS (256 K BYTES). ARRAY
NO. Y ﬁg“;’ 3. MULTIPORT CONTROLLER CAN ACCOMMODATE UP T ) 8 M8210 MEMORY ﬁgﬁg
ARRAY CARDS, PROVIDING A TOTAL MAXIMUM STORAGE CAPACITY OF -
2 MEGABYTES

T 1040
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Lt

AN

BUS SBI TAG<2:0>

$BI PARITY
CHECK

MPID

BUS SBI REQ<7:4>

BUS SBI FAULT

INTERRUPT
LOGIC

MP1JK

FAULT

LOGIC

MPIB,|

PN

MARK CONTROL

AND TIMEOUT

LOGIC
TAG MPiH 8US BDI TAG<1:0>
LOGIC
MPIB.N.M.P.R 8D CONTROL INFQ

DRIVERS
MPIM

I PARITY I

BUS SBI CONF<1:0>

v

SBt
CONFIRMATION
LoGIC

CONTROL INFO

BDI
RECEIVERS

BUS 8D1 P<1:0>

LOGIC
MPCB,.C.DMNPT

RAM ADDRESS
AND

CONTROL LOGIC

MPIP.R

BUFFERED ECL CLKS

<

MPIB,F
BUS SBI {T, PD, PD) CLKS CLOCK |
LOGIC
MPIC
BUS SBi<31:00>
BUS SBI DEAD DEAD

BUS SB| UNJAM PWR FAIL AND

UNJAM LOGIC
MPIB,H M

BUS SBI TR<15:00>

BUS SBI 1D0<4:0>

s8I
ARBITRATION
LOGIC

MPIBJ

DATA PATH
LOGIC

MPIAEF HKLR,

BUS $BI M<3.0>

1D LOGIC

BUS 8D 8<31:00>

D

INVALIDATE
LOGIC

MPIH

BUS BDI 1D<4:0>

MPIB,F.LMNPU

—

V

BUS BDI MSK<3:0>

MASK LOGIC

MPIA M,NP.U

TK-1ea9
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8¢

TAG LOGIC
MPCB,L,
BDI TO MPC AND ADMI
DATA PATH LOGIC
MPCAB.D,E..
ADMI AND MPC TO BDI
DATA PATH LOGIC
MPCA,F HJKRT
CLOCK
LOGIC
MPCT ADDRESS COMMAND COMMAND
AND 0 BUFFER BUFFER
FUNCTION DECODE 80! ADMI
MASK AND PARITY DECODE CONTROL CONTROL
LOGIC MPCC, L MPCN MPC MPCE, L.
INTERLOCK
MPCB,F,H P, WRITE AND
DATA MARK
EXPECTED CONTROL
MPCI MP
ID LOGIC <
ADMI ADMI NIT
MPCB.E LATCH COMMAND ;
CONTROL SYNC CONTROL
MPCR MPCK,P MPCM,R

ADMI

TX 1648
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READ SEL,

cveLe
[T rvee #

RD DATA EN

42

READ DATA RETURN FLAGS

START 10 CYCLE

2, » ADDRON BUS

COMMAN u
S ADMI TRANSFER ADMI TRANSFER [7 * DATA ON BUS | END OF
IGNALS END OF WRITE
—<—e{ DECODE TIMING [l REFRESH
3 ™G [ o<e MAP GO 10 TIMING READY
(MATH) laTMG 1 (MATH) START ARRAY CYCLE [~ FRONT END ] ERROR IN XFER —» 10 DATA INITIATE
A
POR. OUT EN RD DATA RETURN enp oF READ | ARRAY CYCLE TYPE—af (MATR) ECC CHECK CLOCK —af Fe A el
ADMIi HOLD NEXT DATA REQUEST MAT 1K LOGIC
o REFRESH GRANT LAY - TOWRITE ENABLE READ ERROR (MATK)
Al
PROCESS ADMI TRANSFER 10 READ
REQ 74 | ADMI  |—ooc=os AOM TRANDT ER ARRAY CAS RAS
ARBITER |MEMORY TIMING BUSY DATA ENABLE READ
o | maTLm) | ARRAY MUX CNTRL FULL WRITE DATA
AOMI ! ENABLE ARBITER MEMORY [TIMING BUSY _l EXPECTED
GRANT — —
Je—REFRESH REQUEST ORT PDWER_{“ 4{_0“ LINE REFRESH GRANT coC BYPASS ElRROR
COMMAND MAP TIMING BUSY STATUS 4 REFRESH CORRECTION
ABORT CONFIG [+<PORT ERROR TIMING END OF —=f TIMING REWRITE CORRECT
BITS2831|  CoNMAND STATUS o onriG. cnn (MATK} REFRESH (MATJ) DATA CLOCK
- ERROR REG 0 -
—»] [ ERROR IN XFER BITS 0-15 e AN
BUFFERED| CHECK (MAT D,E F) ‘;?G“::"ALSD ECC ENABLE
ADMI (MATH) la— INIT STATUS TAG CLOCK
WRITE ABORT READ ARRAY L= UNCORRECTABLE
L"A"'TV ERROR BUFFERED L gﬁgsrmns aiTs | TIMING ECC CHECK CLOCK ERROR CLOCK
ADDR ON Busj ADMI ‘vz‘-u MAINT ECC BYPASS (MATJ) COMMAND FULL WRITE
CONTROL -
£ [as o /O COMMAND ot s |—w Fonce Ece ERROR ARRAY OUT ENABLE SIGNALS "l rggm ERROR
g [our ADDRESS MAT D.EF) ARRAY ACCESS CHECK BIT DATA CLK
<% oecope [0 ADDR SELEC I~ o15ABLE ARRAY DATACLK  RewRITE CORRECT WRITE ARRAY
L - —
ADDRESS L MATR) MAP PARITY INVERT XMITDATACLK  DATA CLOCK TIMING |-=END OF WRITE
BITS
7o 168ITS LATCH ERROR ADR ADDR ON BUS ADDRESS BIT 0 INIT | (MAT))
PARITY INVAL MAP —1 GENERATE
(2]e]) GENERATOR [«—PARITY ERROR [ eccenasie
ARRAY BOARD SEL ARRAY BOARD
PARITY
RIT (MATN P} REGISTER [—=CRD INHIBIT ADDRESS &BANK 4 WRITE ENABLE LO
(3‘:1%“5 £ [ 208ITADDRESS | REGISTER SEL S ABITS P WRITE ENABLE UP
BUFFERED E, 19BITS  |BANK SEL - L2/ » ARRAY READ
B8ITS0 - 31 ADMI BU29. 37T J+—ERROR SYNDROME| () 0> o
BITSO - 18 MOS CH!P ADDRESS 114 (MATB,R)
BITS 27,29, 31 MATA] ARRAY ADDR REFRESH
10 RD DATA EN COMMAND]—s- COMMAND ARRAY MUX &
REGISTER COMMAND WRITE +5V BA 1214 ReFRESH INIT
(MATC) BUFFERED 38178 COMMAND EXT. REQUEST *—] ADDRESS
328IT ADMI (32) REFRESH GENERATION
T > LatcH —= &
8ITS 0-3 32 BUFFER GRANT TIMING
3 +5V BAT
MASK 0-3 4 apr IMATCH 1o priTy  ARRAY SIZE a4 2:2:;:;{:.;’,4“;:;\\/ PRESENCE
(MATC) (P:azg(v ERROR  4K/16K CONFIG. BITS INITSTATUSQ—]
EVEN PARITY 0,1 - conFic erROR [ERROR 1 5 INIT IN PROGRESS
(MATC) NON CONTIG «—{(mMaTE)  [#7% 4K/16K LINES

A4

T®a176
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0sZ

MAT MPC MAP MPC MAT MAT  MAP MAT  MAT
ADR ON BUS MAP | MAP | PORT | MAPGO
DAT ON BUS cve | PRES| TYPE [INIT REFRESH MAP
RD DAT TOADMI | CMPT REFRESH MAP PTY DISABLE
REG WRITE OLK oMD ABORT MUX CTRL | MAP SABL
MAP ACC EN AS 404
READ ERR
OUTEN
L Fa l WLy o8k sh 1
BUS ADMI<B31,829,82 ADDRESS/ ADDRESS/ |mAP ACCESS EN| INVALIDATE MAP
820,818,817,B16,810: ] FUNCTIC FUNCTION o< TIMING & CONTROL BUS INVAL DAT<B63-800,P07 POO>
800> 101,100 LATCH DECODE ! < y
INVALIDATE MAP DATA PATH
MPSLM | ADDRESSONBUS |  MPsJ MPSE H,K
1 MPSA.B.C.0.E BUS INVAL DAT <B63:800.P07.P00>
745734
T SEND IVDT 8 wpe
8US BACKUP MODE
AOMI RETURN DATA EN RECV LOGIC INIT DCLO/POWER
TRANSMIT ADDR<A09:A00> ADMI oD INIT BACKUP
A BUFFER | 4 EN ROMDATA |yps paTA BUS <B07:800>| DETECTION
5 <BU:_S ADMI<B32:800> | mpsL M Qus RECV ADMI<B31:800> (TRI-STATE) BUS RECV ADMI<B31:800> ::gs’;:;’;’;” MPSU
| BUS 1 1 1 t
RECV READ DATA 14 £3 0CLO
745373 " 22;,:. MULTIPLEXER | S COE‘:;S“:; MAT.MPC
800> BUS RECV ADMI MPSP.R 16 L LOGIC VT, ar
) :
BUSAD US RECV ADMI<831:800>] CEW»
BOOTSTRAP 4:1 MUX 16
ROM 16 8ITS)
READ SELECT1 3 18
e 1K X 32 L
WR READ SELECT 0 7415253
DATA ] 2, ENWRITE DATA MPSN EN READ DATA 7415240
LATCH DATA ON BUS
BUS ADMI<B32:800> 3 MPSLM | BUS RECV ADMI<B31:800> CLK REQST REG
= CLKENABREG 2,
INTERPORT INTERRUPT REQUEST REGISTER] |INTERRUPT
745373 INTERPORT INTERAUPT ENABLE REGISTER n
BUS RECV ADMI <B31.800:
REQUEST < MPSS,T UNJAM .
GRANT mrz'::st:‘pc anmzn
VW, CLK CONFG REG
ACCEPT \ 4
v a4l s sLow
CONFIGURATION STATUS
MAT AR8 BUS RECV ADMI <B15.8123) REGISTER 1 INLKGRANT ERR 24 o Mpc
MPC MPC MPC MPC MPSH,R VDT ACK e
PORT TYPE MAP PRESENT 2
GRANT ACCEPTED

Tx 2008

WVYH5VIaA %3018

(L1928N) ITNAOW HIZINOYHONAS AHOW3W LHOdILTNN 08LVIN



1G¢

64
BUS INVAL DAT<B63:800> L

MAP PTY DISABLE L

8BIT
8 8 LATCH
BUS INVAL DAT<PO7:PO0> L o ofS

i

MAP INIT L

8
MAP INIT H BUS RECV ADMI<BO07:B00> H:

LATCHED BIT <7:0> H

64 BIT LATCH
MAP DATA LATCH

745373

8 8 v

B8:64 BIT DEMUX
MAP DATA BUFFER

KAAMAAAL

MPSE
8 LATCHED BIT<7:0>H

TIMING
PULSE

RECV PTY BITH
(TO READ DATA MUX)

745373
MPSC

MAP PRESENT H

CORRECT
ENABLE L

MAP PTY ERR L
{TQ TIMING & CONTROL BOARD)

{TO READ DATA MUX}

SEND IVDT H
(TO PORT CONTROLLERS}

MAP PRESENT H

REFRESH CYCLE H

RECV ADDR A27 H

TK-3390
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PRTO INLK REQ

PRT1 INLK REQP—

PRT2 INLK REQ

PRT3INLK REQ!

- e
PRTOINLK GNT
FIRST SECOND TIE-BREAKER
LATCH LATCH ROM axa '_D—DPNT| INLK GNT
PENDING
{ \ GRANT
r———I__J ™ FiLe D—ovwz INLK GNT
} | >
r—l_/ MPSV MPSV PV FILE WRITE CLK _D_'P“”‘NLKGN'
e ARB INPUT MPSV MPSV
cLK1 ARB INPUT CLK2 LAST PENDING CLK| FILE
LAST GNTB1| |GNT 80O
resomr
PENDING GRANT
INPUT MPSW ENABLE
TIMING
CHAIN ‘J
Le
MPSW L= PENDING STATUS fo—od
AND
LAST GRANT
CLEAR
PENDING
PENDING CLK
MPSV
P3 PENDING
PO PENDING GRANT
PENDING
PRTO ACPT INLK————m ouTPUT
PRTT ACPT INLK B~ TIMING
PRT2 ACPT INLK#—o ] CHAIN
PRT3ACPT INLKoo ]
MPSX

% 3309
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BUS ADMI B ({31:00): BUS ADMI MASK (03:00)

BUS ADMI
8 (31:00)|

v

8 SYNDROMES TO CONFIGURATION REG ‘C’ (MB?‘])Q—I

4MASK SYNDROME
MDTS 2 TAG LINES gecous
MASK
CONTROL DATA §f§§?
LOGIC TRANSMIT
CORRECTION
|——= 8 MASK CONTROL LoGIC 64 CORRECTION FLAGS
SIGNALS MDTD,F
64 CORRECTED
MDTE DATABITS
MDTH-R MOTH,R
BUS MOS DATA UPPER
WRITE WORD<31:00> BUS MOS DATA XX
DATA UPPER<31:00> ECC
LATCH LOWER<31:00> 64 DATA BITS CHECK
(UPPER Logic
WORD) UPPER/LOWER
MOTHK, WORD PARITY
mp CHECK PARITY
™ M8214
8MASK MOTABC MOTC MDTS
CONTROL.
SIGNALS
64 ARRAY
::lTTAE 8US MOS DATA DATA LINES ;E(; || REC CHECK BITS
LATCH |LOWERWORD mos TOMOS
31:00> ARRAY ARRAY ARRAY
Pt - g CHECK 8 CHECK BITS
wore! CAToH o
MDTJL DATA voT8 8 CHECK BITS TO MOS ARRAY
NR
MDTH.A MoTe 8 DIAGNOSTIC CHECK BITS MoTC.T
8 CHECK BITS
N N\ FROM_MOS ARRAY

MEMORY ARRAY INTERCONNECT

D

Tx 3048
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DR780 REGISTERS

DCR ADDRESS REGISTER

313029282726 25242322212019181716 131211100908

(LB e Tl e e |

PAGE SELECT
TK-4608
DCR READ REGISTER
oup
ocs* Dcs*
~A A
313029282726 25242322 212019181716 15141312 1110 090807 06 0504 03020100
S RRRCARCARACA AR NAC0000E0E
PTY|URD [XMT PWR INT |DCR|CRD 1Dt iD2
FLT|FLT |FLT DWN| EN |ABT ERR EPR
WSQ MXT EXT PWR  PKT DCR RDS :JDIZSizLSZATUS
F P INT H
FLT LT ABT Ul LT 1DI TO STATUS
BIT FUNCTION BIT FUNCTION
31 PARITY FAULT 19 PACKET INTERRUPT
30 WRITE SEQUENCE FAULT 18 ABORT
29 UNEXPECTED READ DATA 17 HALT
28 UNUSED 15 CORRECTED READ DATA
27  MULTIPLE TRANSMITTER FAULT 15 READ DATA SUBSTITUTE
26 TRANSMITTER DURING FAULT 14 COMMAND/ADDRESS TIME OUT 1D1
25 UNUSED 13 READ DATA EXPECTED TiME OUT ID1
24 EXTERNAL ABORT 12 RECIEVED ERROR CONFIRMATION ID?
23 POWER DOWN " DATA INTERCONNECT STALL
22 POWER UP 10 COMMAND/ADDRESS TIME OUT 1D2
21 UNUSED 9 READ DATA EXPECTED TIME QUT ID2
20 INTERRUPT ENABLE 8 RECIEVED ERROR CONFIRMATION 1D2

70 30 (15) ADAPTER TYPE CODE
*DCB = CONTROL CODE

254



DR780 REGISTERS (CONT)

DCR WRITE REGISTER

31 1514 121110 0807 00
: O ——
20018000 0 0
C 0 |
CONTROL
FIELDB  conTROL
FIELD A
1% 13 12 0 9 8
0 0 0 NOOPERATION 0 0 0 NOOPERATION
0 0 1 CLEARCORRECTEDREADDATA 0 O 0 CLEARPOWER UP
0 1 0 SETEXTERNAL ABORT 0 1 0 CLEARPOWER DOWN
0 1 1 CLEAR PACKET INTERRUPT 0 1 1 NO OPERATION
1 0 0 RESET 1 0 O CLEARABORT INTERRUPT AND READ
1 0 1 SET OUT OF SEQUENCE TEST DATA SUBSTITUTE
1 1 [} CLEAR OUT OF SEQUENCE TEST 1 o 1 CLEAR INTERRUPT ENABLE
1 1 1 NOOPERATION 1 1 0 SETINTERRUPT ENABLE
1 1 1 CLEARHALT
K .4817
DR780 UTILITY REGISTER
313029282726 2524 121110 08 07 00
LILLLIT] 0 [[o ] |

PE | CI [EDI|FPC
PE [PE | Ci

ABT| PE

DI WCS FRC
PE PE DI
PE

255

WCS DATA RATE
VAL FF THRU FC ARE NOT VALID

TK-4607



DR780 TR ARBITRATION JUMPER AND WIREWRAP SELECTION

TR TR TR TR Wirewrap

Signal SELD SELC SELB SELA FB2L2
Name L L L L To

TR No. w4 W3 W2 Wl

1 - - -- - Fp2C1
2 - - - I Fe2D1
3 -— - I - F@2E1
4 - -— I I FP2F2
5 _ I - - F@Q2H2
6 - I - I F@g2J1
7 - I I -— F@p2J2
8 -— I I I F@2M1
9 I - - -~ F@2N1
190 1 - -- I Fo2P1
11 I - 1 - Fo2P2
12 I - b I Fp252
13 I I -— - F@2T2
14 I I - I Fo2Ul
15 I I I -— Fo2U2
16 I I 1 I --

TR Level Jumper - TR arbitration level jumpers for the first DR788
are W4 and W3, for a TR number of 13. TR arbitration level

jumpers for the second DR788¢ are W4, W3, and W1, for a TR number
of 14.

TR Wirewrap - Wirewrap BUS SBI TRXX L for the first DR78¢ from
FP2L2 to F@2T2. Wirewrap BUS SBI TRXX L for the second DR78f from
F@2L2 to Fp2Ul.

DI Clock Jumper Select - If the DR788 is to be the clock source
for the DI, then jumper W8 on the backpanel should be installed
anywhere from W9 through W12 (these jumpers not used by the
DR788). If the customer's device is to be the source of the DDI
clock, then install the jumper on W8.

MSEL Jumper Select - Install the jumper at W7 if the DR788 is not
going to perform DDI arbitration, or be its master. 1If the DR788
is to be the master device, the jumper should be installed on any
pins from W9 through Wl2.
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DR780 BACKPLANE

(4%
LM
oM
&M
8M
M
M
M
M
€M
M

J16

J7

J8

J9

J10

J1n

J12

J1

J2

J3

J4

J5

J6

GND

1
2
3

J15J14 013
IEE

+5V

*PIN1

(REAR VIEW)

TK-5157
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DR780 BACKPLANE (CONT)

1 2 3 4 6
M8296 { M8297 | M8298 | M8299 M9046
DSC DCB DuP DsSM DoIP

A
B
Cc
D
E
F

(VIEW FROM SIDE 2)

258

TK8348



DR780 BLOCK DIAGRAMS

SBI CONTROL (DSC) M8296

PARITY CHK, GEN;

—
MASK CHK,
GEN;
SBI  xmiT FUNCTION
o XCVR DECODE;
8646 1D COMP,
bscs REC XMIT 1
DSCC, H,LM
ADRS CMND
LOGIC REG
pscF | pson
DC102 745194
MISC
DCR WRITE
DECODE
745138 ocR | 32
DSCH 745112
DscJ
a8 DATA
RATE DAR or
REG COUNT f—c
745194 DSCS
DSCS
93516
8
sBI — 2 /
XCVR XMIT 7 OUTMUX
ooy 153
OSCA pec t
16
. |sm
TR JMPR—~| DSCL
7415259
745373
OUT OF DSCE
SEQ
_J psce

132

OseQ SBUS REC
SBUS 745573
DRIVER | pscT

745241
32 DSCE T32

¢ S BUS @

TK 8352
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DR780 BLOCK DIAGRAMS (CONT)

CONTROL BOARD (DCB) M8297

32 32
SBI ADRS BYTE COUNT
36 | LoOK AHEAD LOOK AHEAD
REG REG
741377 7aLs377
CONTROL DCBC DCBA
RAM L
85568 27
DCBB
SBI ADRS SBI BYTE DDI BYTE
COUNTER COUNTER COUNTER
7408377 DCBD DCBE
36 74L5169 32)\| Tasras’
pcec |27 ‘
7aLs283( )
32, 745157 32
f ' '
S BUS MUX
745153
4 DCBF, H
S BUS S BUS DRIVERS
??55 MASK DRIVER 745241
745241 DCBF. H
DCBA
745373
DCBA 4 32

0!

S BUS

10

260
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DR780 BLOCK DIAGRAMS (CONT)

MICROPROCESSOR (DUP) M8298

\ CONTROL INTERCONNECT \
18
DUPC
745241 FLAGO, 1 CONTROL
STATE REG INTERCONNECT
DUPU CTRL/DATA
(]
LITERAL <15:00>
BUS D<29:02> +2
LOCAL
STORE )
:> 893422 LS<31:00> 32
256 X 32
DUPD
%2}
2
LS ADR
CNT/REG
buru
WWORD REG [DUPM
WCS PARITY [DUP L
wCs WCS RAM 10 3-2809
WRT | BUSWCS D<39:00> | 1K X40 je—>—]uSEQ
LATCH DUPE DUPN
DuUPC
745373
32
SBI FUNCTION
TS 745241
745241 s8Us \ purs
S BUS RCVRS DRIVERS
743374 ADRS
DUPA up

} ()

DATA

O]

S BUS

261
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DR780 BLOCK DIAGRAMS (CONT)

S1LO MODULE (DSM) M8299

¢ DATA INTERCONNECT 9
s 132
DI CONTROL | |
DSMP,R,S,T 29107
XMIT REG | RCVR LATCH
i
| DsMH TS
[
w
2
o
745161
DSMC
— T TS
— oaR 745158
DSMD | LOW |HIGH
BANK | BANK
85568 | 85568
DSME | DSMF >
—] IAR [
x | . I
[ @©
w
a L Rea1
R el
|—STALL
L —pD! REQ
DSMM.N,P
SILO CTRL
DSMLM,N
BYTE ROTATORS TS
25510 j BYTE
DSMK 14 2, ROTATORS
/ 25510 DsMB
745241 745241 +3z
D: MN
SMA oS S BUS RCVRS
S BUS S BUS 745374
DRIVERS MASK DSMA
DRIVER
32 4
{32
G) S BUS 0
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CI780 REGISTERS

313029282726252423222120191817161514 13 121110 09.08 07 06 05040302 0100

CONFIGURATION
0 olo 0 ofojofojo oloj1[1[1]o]o[o] 3001c000
TT I T T TTTTT TT.T
PAR[URD (XMT PON| cx- [cX-|cRD T |pFD
FLTIFLT FLT TMO|TER| FAIL]|
WSQ  MXT PUP RDS T
FLT  FLT ROTO DEAD
81T EUNCTION 8IT FUNCTION
31 PARITY FAULT 20 COMMAND TRANSMIT TIMEOUT
30 WRITE SEQUENCE FAULT 19 READ DATA TIMEOUT
29 UNEXPECTED READ DATA FAULT 18 COMMAND TRANSMIT ERROR
27 MULTIPLE TRANSMITTER FAULT 17 READ DATA SUBSTITUTE
26 TRANSMIT FAULT 16 CORRECTED READ DATA
23 ADAPTER POWER DOWN 10 TRANSMIT FAIL
22 ADAPTER POWER UP 09 TRANSMIT DEAD
08 POWER FAIL DISABLE
07:00 ADAPTER CODE (38 HEX)

3130282827262524232221201918 17161514 1312 1110 0908070605 040302 0100

PORT MAINTENANCE
CONTROL AND STATUS
2001C004 OR 2001C010

BIT FUNCTION XBPE
15 PARITY ERROR BIT FUNCTION
14 CONTROL STORE PARITY ERROR 07 UNINITIALIZED STATE
13 LOCAL STORE PARITY ERROR 06 PROGRAMMABLE STARTING ADDRESS
12 RECEIVE BUFFER PARITY ERROR 05 RESERVED
1 TRANSMIT MULTIPLE PARITY ERROR 04 WRONG PARITY
10 INPUT PARITY ERROR 03 MAINTENANCE INTERRUPT FLAG
09 OUTPUT PARITY ERROR 02 MAINTENANCE INTERRUPT ENABLE
08 TRANSMIT BUFFER PARITY ERROR 01 MAINTENANCE TIMER DISABLE
00 MAINTENANCE INITIALIZE

3130 292827262624 232221201918171615 14 1312 11100908 070605 04030201 00

olojo|olojojolo|o|olo|o]olo|ojo|o]o]o MAINTENANCE

ADDRESS 2001C014

=
MAINTENANCE CONTROL STORE ADDRESS <12:00>~———J

313029282726 2524232221201918171615 14 1312 1110 0908 07 06 05 04 030201 00

MAINTENANCE DATA

MAINTENANCE CONTROL STORE DATA <31:00> 2001C018

NOTES:
1. ADDRESSES SHOWN ARE FOR A CI780 AT TR14.

TK-8538
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C1780 REGISTERS (CONT)

3130292827262524232221201918171615141312 11100908 0706 050403020100

[ Lelolelelo[e[efofefefoelololelolololole]e]e]e]e] [[I l‘] I|r!01 oo

BIT FUNCTION
1 MAINTENANCE ERROR
06 MAINTENANCE TIMER EXPIRATION
05 MEMORY SYSTEM ERROR
04 DATA STRUCTURE ERROR
03 PORT INITIALIZATION COMPLETE
02 PORT DISABLE COMPLETE
01 MESSAGE FREE QUEUE EMPTY
00 RESPONSE QUEUE AVAILABLE

3130292827262524 232221201918 1716 1514131211 1009 0807 06 050403020100
olo o ololololololololo PORT QUEUE BLOCK BASE

PORT QUEUE BLOCK BASE <2 2001C904

37302928272625242322212019181716!5141312111009080706050403020100
1 TTTTTTTTTT T T T T T T T T ETTT TT PORT FAILING ADDRESS
FAILING ADDRESS <31:00> 2001C938

31302928272625242322212019 181716151413 12 111009 0807 06 050403020100
TTTTTTTTTTTT L PORT ERROR STATUS

ERROR CODE <31:00>> 2001C93C

3130 25282726252423222120 1918 171615141312 111009 0807060504 03 020100

(AT T T s

L2 uo 108|106 | LOa L02 100 PN
PNO7 00

S{ZE L11 L0 LO7 LO5 LO3 LO1 PNOB PNO1

BIT FUNCTION PNOS PND2

31 CLUSTER SIZE PNO4

28:16 INTERNAL BUFFER LENGTH PNO3

G67:00 PORT NUMBER

3130292827262524232221201918 1716151413 12111009 080706050403 02 0100

oLl | e s
e

2001C908 PORT COMMAND QUEUE 0 CONTROL CNTL

2001€C80C PORT COMMAND QUEUE 1 CONTROL BIT

2001C910 PORT COMMAND QUEUE 2 CONTROL

2001C914 PORT COMMAND QUEUE 3 CONTROL

2001C918 PORT STATUS RELEASE CONTROL

2001C91C PORT ENABLE CONTROL

2001C920 PORT DISABLE CONTROL

2001C924 PORT INITIALIZE CONTROL

2001C928 PORT DATAGRAM FREE QUEUE CONTROL

2001C92C PORT MESSAGE FREE QUEUE CONTROL

2001C930 PORT MAINTENANCE TIMER CONTROL

2001C934 PORT MAINTENANCE TIMER EXPIRATION CONTROL

Tk8538
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SEE DETAIL D,

SEENOTE] A

46

EXISTING
HARNESS

18
©
19
CEN
56
20 |!
S| L2
J21 3
Ral_Ja

J7_SEE NOTE 2

/

8

9

12 TOP/SJE

.
Tors 3

SCALE: NONE

DETAIL D
SCALE' NONE
Ssovworee T oRToLE
S2388582223225553 VA
FEEA AL L ALt b a4
FEE AR A bbb bt A
BOOT TIMER
5 13 10 12 ] TIME
o1
0200
0300
0700
0800

C1780 TR ARBITRATION

TRT | CO1.57 1O COT 53 (BUS YA L]
TR2 | C01-63
T
TA4 | CO1.65
TR5 ] CO169
RE T
TR7 | co1
Rg | col
91 col-
TA1G | COl
TAIt [ coisy
TR12 | C0185
TR13 | CO186
TR14_| coisr
5[ cores

THE SELECTED TR LEVE( MUST
MATCH THE TR LLEVEL SELECTED
BY W2, W3, Wa,

2. TROIS RESERVEDAS THE HOLD

BACKPLANE
MATE-N-LOK CONNECTIONS
SIGNAL NAME
o
aflc
BACKPLANE |~ | —
CONNECTOR | € || 8 g
olle z
2l &
5. nelner T2
1a 12 [ncfs
N3 1 |2 [ncl3
116 NC[NC | 1+2]ava

NC = NO CONNECTION

INTERRUPT PRIORIT
LEVEL

W5 | LEVEL
3

=TT

=

(ol (o]
o

|
|

<
B
HH
313
Iblofo

4
E
g
3
2]

= JUMPER OUT
IUMPER IN

R LEVEL

0= JUMPER OUT
1 = JUMPER IN

THE SELECTED TR LEVEL MUST MATCH
THE LEVEL CHOSEN BY THE CI780 TR
ARBITRATION JUMPER.

C1780 BACKPLANE JUMPERS

LT JUMPER (W1)
IN = 2045 SBI CYCLE BEFORE CXTMO.
=512 SBI cchE BEFORE CXTMO.
PANIC MODE JUMPER (Wi
PANICMODE DISABLED
OUT - PANIC MODE ENABLED

BO0T JMPR
BOGT JMPR
RESERVED H
BOOT JMPR

=)z ||z

DISABLE ARE
5| )
V6 | ALY DELT,

TIME
EXTEND. ACK TIMEQUT.
FR'WFP_"

2080 SMPR 808 05/805.

THE STANDARD CONFIGURATIQN
IS TR 14 (W2, W3, W4 IN) AND ALL
OTHER JUMPERS OUT.

wiis o

DlSABLE ARBITRATION (W14)
10 ARBITRATION ON CI BEFORE TRANSMISSION
T~ NORMAL CI ARBITRATION
EXTEND HEADER/TRAILER (W15}

ur WIS IS IN, W17 MUST ALSO BE IN)
ALTER DELTA TIME (W16)
IN = LONG DELTATIME
= SHORT DELTA TIME
EXTEND ACK nMEouT W17}
IN = LONG TIME OUT
OUT = SHORT TIME OUT

NOTES:

1. CONN J1-J6 ARE SBI BUS OUT CONN.

2. CONN J7-J12 ARE SBI BUS IN CONN.

3. EXTRA JUMPERS, ITEM 30, TO BE
SHIPPED IN ITEM 42, PLASTIC BAG.

Txasia
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SBI INTERFACE (1S L0I04) I DATA PATH (IDP4.0102) —
GEN/
CHK
A I
TRANSMIT CENCHK PACKET |
BUFFER | aurFer [ |
XuR - S e 30T REG
XCVRS T
RECEIVE |
BUFFER PACKET
2801 BUFFER 8
I DATA
{ 32 '~ Res
BUS I +_]32
DECODE
&CONTROL l (BUS MO}
32
Y — 24 }
LOCAL Mux
I LLATCH] —-I sTOREJ veoT ] / v o
&
° l (DATA] hi ] 8} a2
(ADRS)
I 8 PORT
ADDRESS CNTL
I SOURCES
XBUS XI ATE INDEX_LIT PMCSR
I (1B IN) (LITERAL)
I =y T
s | PaTH
+5v CNTL |- ENABLES -
.
BOOT
BRANCH
JUMPERSE conoitions} ®
.
—

NOTES: /— INDICATES A TRISTATE QUTPUT

TRanar
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192

PACKET BUFFERS (IPB:LOIOI)

LINK (ILt:LOIOO)

TRANSMIT ' 8
8 Oé‘g’”T > TRANSMITTER
R MANCHESTER
s Teansmit | | roavemir ENCODER
INPUT BUFFERS I
REG
LOOPBACK I
REG CONTROL,
: |
® RECEIVER
8, MANCHESTER
O= Muxlee l DECODER X
e RECEIVE receve | s, | RecEIvE s SYNC o
ouTPUT  fe] b INPUT
" 1R BUFFERS s I DETECTION
TINK LINK | LINK TRANSMIT NODE
Lol EnaBLE/ RECEIVE o CNTL STATUS ADRS
DISABLE STATUS e o00E
CONTROL I I
(PORT DATA] L]

YR

|

NOTES: ,~— INDICATES A TRISTATE QUTPUT

}C.A

Jes

Txasaz

Z 14Vd ‘WVHOVIA M20718 08410



CHAPTER 8

PROCESSOR-SPECIFIC
DIAGNOSTICS




MICRODIAGNOSTIC MONITOR COMMANDS

Command/Flag

DIAGNOSE

Description

Initializes the program control flags,
and starts microdiagnostic execution at

test number one.

Valid qualifiers are:

/TEST: <NUMBER> -- Dispatch to the test
number specified (do not execute any
prior tests) and 1loop on the test

indefinitely.

/SECTION: <NUMBER> ~-- Dispatch to ‘the
section number specified (do not execute
any prior sections) and loop on the

section indefinitely.

/PASS: <NUMBER> -- Execute the micro-
diagnostics the specified number of
passes before returning to the console.
If the number is ~1, execute the micro-

diagnostics indefinitely.

/CONTINUE -- This switch is used with the
/TEST or /SECT switch to automatically
continue after the specified test of

section has been reached.
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT)

Examples:

/TEST: <N> <M> ~-- Dispatch to test <N>,
execute tests <N> through <M>

(inclusive), and returnn to command mode.

/SECT: <N> <M> -- Dispatch to section
<N>, execute sections <N> through <M>

(inclusive), and return to command mode.

NOTE

In the above to variations of the

"/SECTION" qualifiers, the

value of <N> must be less than or equal
to <M>. If <M> is less than <N>, testing
will start at <N> and continue to the

end.
NOTE
/TEST and /SECT cannot be specified

simultaneously.

DIAG/TEST:2F

Dispatch to test number 2F and execute it

indefinitely.

DIAG /SECT:B

Dispatch to section number B and execute

it indefinitely.

DIAG /PASS: -1

Execute all of the micro diagnostics

indefinitely.
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT)

CONTINUE

Set and Clear Flags

SET/CLEAR FLAG

SET/CLEAR FLAG

SET/CLEAR FLAG

SET/CLEAR FLAG

SET/CLEAR FLAG

SET/CLEAR FLAG

CLEAR FLAG LS

CLEAR LT FLAG

HD

HI

LooP

NER

BELL

ERABT

DIAG/TEST: 2F /CONT

Dispatch to test 2F and start execution

of the remaining tests.

Continues microdiagnostic execution
without changing the program control

flags.

Sets (or clears) the Halt on Error

Detection flag.

Sets (or clears) the Halt on Error

Isolation flag.

Sets (or clears) the Loop on Error flag.

Sets (or clears) the No Error Report

flag.

Sets (or clears) the Bell on Error flag.

Sets (or clears) the Error Abort flag.

Clears the Loop on Special Section flag.

(Note that this flag cannot be set.)

Clears the Loop on Special Test flag.

(Note that this flag cannot be set.)
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT)

SET/CLEAR FLAG ALL

SET/CLEAR SOMM

SET/CLEAR SOMM:<ADDRESS>

SET/CLEAR FP:<ADDRESS>

SET STEP STATE

SET STEP BUS

SET STEP INSTRUCTION

Sets (or clears) all of the previous

flags.

Sets (or clears) the Stop on Micro Match

bit.

Loads address into Micromatch Register
and sets (or «clears) the stop on

Micromatch bit.

Loads <ADDRESS> into the FPA micro sync

register.

Sets the CPU clock to single time state.

Sets the CPU clock to single bus cycle.

Both the SET STEP STATE and SET STEP BUS
commands cause the monitor to enter step
mode. Step mode types the current clock
state or the UPC value, and waits for
terminal input. If a space is typed, the
clock is triggered and the current UPC
value is typed out. If any other
character is entered, step mode |is

exited.

Sets the hardware Single Instruction flag
and returns to the monitor. When the
hardcore tests are invoked, the current

value of the Test PC (TPC) is typed. The
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT)

SET CLOCK FAST

SET CLOCK SLOW

SET CLOCK NORMAL

SET CLOCK EXTERNAL

Examine Commands

monitor waits for terminal input. If a
space is typed, the current pseudo
instruction is executed and the current
value of the TPC is typed. If any other

character is typed, step mode is exited.

Sets the CPU clock speed to the fast

margin.

Sets the CPU clock speed to the slow

margin.

Sets the CPU clock speed to normal.

Sets the CPU clock for an external

oscillator.

The following examine commands cause the
current microinstruction to be executed
before the examine is performed, if it is
the first examine since entering the
monitor command mode. All successive
examines do not execute any additional
microinstructions. ID Bus registers
T1-T8 are destroyed during the examines,
except for the ID Bus and VBus examines.
All of the following examines, except V
Bus, advance the clock to CPTO before

executing the command.
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT)

EXAMINE ID:<ADDRESS>

EXAMINE VBUS:<CHANNEL>

EXAMINE RA:<ADDRESS>

EXAMINE RC:<ADDRESS>

EXAMINE SBI:<ADDRESS>

EXAMINE LA

EXAMINE LC

EXAMINE DR

EXAMINE QR

Displays the contents of the ID BUS

Register specified by <ADDRESS>.

Displays the contents of the VBUS
channel specified by <CHANNEL>. Bit
@ is at the right side of the

display.

Displays the contents of the RA

Scratch Pad specified by <ADDRESS>.

Displays the contents of the RC

Scratch Pad specified by <ADDRESS>.

Displays the contents of the SBI

address.

Displays the contents of the LA

Latch

Displays the contents of the LC

Latch.

Displays the contents of the D
Register. (Do not use ID address
when examining D register; use

EXAMINE DR command.)

Displays the contents of the Q

Register.
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT)

EXAMINE SC

EXAMINE FE

EXAMINE VA

EXAMINE PC

Deposit Command

DEPOSIT 1ID: <ADDRESS> <DATA>
DEPOSIT RA: <ADDRESS> <DATA>
DEPOSIT RC: <ADDRESS> <DATA>
DEPOSIT LA: <DATA>

DEPOSIT LC: <DATA>

DEPOSIT DR: <DATA>

DEPOSIT QR: <DATA>

DEPOSIT SC: <DATA>

DEPOSIT FE: <DATA>

DEPOSIT VA: <DATA>

DEPOSIT PA: <DATA>

DEPOSIT SBI: <DATA>

REPEAT <COMMAND STRING>

Displays the contents of the SC
register.
Displays the contents of the FE
Register.
Displays the contents of the VA
Register.
Registers the contents of the

Program Counter.

The deposit command is the same as

the examine command, except that the

data to be deposited must be

supplied by the user.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS

BLKMIC

BLKMIC <SCR ADDRESS>, [SCR INDEX], <WCS ADDRESS>,

<WORD COUNT>, [<WCS ADDRESS INDEX>]

Move the <WORD COUNT> number of 96-bit microwords from the <SCR
ADDRESS>, indexed by <SCR INDEX>, to the WCS starting at <WCS
ADDRESS>, indexed by <WCS ADDRESS INDEX>. If an <SCR INDEX> is
specified, the <SCR ADDRESS> is indexed by six PDP-1l words (i.e.,

96 bits).

If the <WCS ADDRESS> starts with an alpha character, the <WCS
ADDRESS> is used as a pointer to a table in the LSI-11 memory.

Otherwise, it is used as a physical WCS address.

For example, if the current value of the index is 2, 1l4g (<SCR
INDEX> * 6) would be added to the <SCR ADDRESS> to find the first

96-bit microword to load into the WCS.

CHKPNT

CHKPNT [<PASS ADDRESS>}, [(<FAIL ADDRESS>]

If the error flag, set during a COMPARE instruction (see CMPXXX
instructions), is zero, go to the <PASS ADDRESS>. If the error
flag is not zero, go to the <FAIL ADDRESS>. 1If neither a pass or

fail address is specified, go to the next instruction in line.

The address of the next instruction is typed. These addresses

appear on the typed line named TRACE:.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

CLOCK
CLOCK <TIMES>
Step the system clock <TIMES> number of single time states. 1f
<TIMES> 1is evenly divisible by four, single bus cycles are
executed for each four <TIMES>.

cMpca

CMPCA [<MODE>}, <REGISTER>, <DST ADDRESS>, [<KDST ADDRESS

INDEX>]

Compares the contents of the console register specified by
CREGISTER> with the contents of the location specified by <DST

ADDRESS>, indexed by <DST ADDRESS INDEX>.

If the <MODE> argument is false, set the error flag. If the

<MODE> argument is not specified, it defaults to EQUAL.
If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the

register used in the compare is the ID Bus register that was read

in the most recent READID instruction.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

CMPCAD

CMPCAD [<MODE>}, <REGISTER>, <DST ADDRESS>, [<DST ADDRESS

INDEX>]

Compare by the contents of the console registers specified by
<REGISTER> and <REGISTER>+2 with the contents of the registers
specified by <DST ADDRESS> and <DST ADJRESS>+2, indexed by <DST

ADDRESS INDEX>.

If the <MODE> argument is false, set the error flag. If the

<MODE> argument is not specified, it defaults to EQUAL.

If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the
register used in the compare is the ID Bus register that was read

in the most recent READID instruction.

CMPCAM

CMPCAM [<MODE>], <REGISTER>, <MASK ADDRESS>, [<MASK ADDRESS

INDEX>], <DST ADDRESS>, [<DST ADDRESS INDEX>]

Take the contents of the console register specified by <REGISTER>,
mask it with the contents of the <MASK ADDRESS>, indexed by <MASK
ADDRESS INDEX>, and compare it with the contents of <DST ADDRESS>,

indexed by <DST ADDRESS INDEX>.

If the <MODE> argument is false, set the error flag. If the

<MODE> argument is not specified, it defaults to EQUAL.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the
register used in the compare is the ID Bus register that was read

in the most recent READIN instruction.

The mask is performed by taking the contents of <MASK ADDRESS>,
indexed by <MASK ADDRESS INDEX>, complimenting it, and bit

clearing the contents of <REGISTER> with it.

cMecMD

CMPCMD [<MODE>}, <REGISTER>, <MASK ADDRESS>, [<MASK ADDRESS

INDEX>)}, <DST ADDRESS>, [<DST ADDRESS INDEX>]

Take the contents of the console registers specified by <REGISTER>
and <REGISTER>+2, mask it with the contents of <MASK ADDRESS> and
<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX>, and compare it
with the contents of <DST ADDRESS> and <DST ADDRESS>+2, indexed by

<DST ADDRESS INDEX>.

If the <MODE> argument is false, set the error flag. If the

<MODE> argument is not specified, it defaults to EQUAL.

If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the
register used in the compare is the ID Bus register that was read

in the most recent READIN instruction.
The mask is performed by taking the contents of <MASK ADDRESS> and

<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX>, complementing

it, and bit clearing the contents of <REGISTER> and <REGISTER>+2.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

CMPPCSV
CMPPCSV <DST ADDRESS>, [<DST ADDRESS INDEX>]

Compare the contents of the PC Save register with the contents of
the location specified by <DST ADDRESS>, indexed by <DST ADDRESS

INDEX>. If the contents are not equal, set the error flag.

ENDLOOP

ENDLOOP <INDEX NAME>

Add the increment value of <INDEX NAME> (see LOOP instruction) to
the current value of the index specified by <INDEX NAME>. Compare
the current value with the last value (specified in the LOOP
instruction). If the current value is less than or equal to the
last value, go to the instruction following the most recent LOOP

instruction. Otherwise, go to the next sequential instruction.
ERRLOOP

ERRLOOP

Save the address of the next instruction. 1f an error is
detected, and the Loop or Error flag is set (ref. subsection 4.5),
execution is restarted at this saved address after the IFERROR

instruction is executed.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

FETCH

FETCH <WCS ADDRESS>, [<WCS ADDRESS INDEX>}, [<WCS ROM NOP>]

If <WCS ADDRESS> is a numeric string, execute a maintenance return
to the 1location specified by <WCS ADDRESS>, indexed by <WCS
ADDRESS INDEX>. If <WCS ADDRESS> is an alpha-numeric string,
execute a maintenance return to the location specified by the
contents of <WCS ADDRESS>, indexed by <WCS ADDRESS INDEX>. If <ROM
NOP> is specified, clear bit > of the MCR register during the

maintenance return.

FLTONE

FLTONE <DST ADDRESS>, <INDEX NAME>

Generate a 32-bit word of all zeros. 1Insert a logic one in the
bit postion specified by the current value minus one of <INDEX
NAME>, and load this word into the location specified by <DST

ADDRESS> and <DST ADDRESS>+2.

FLTZRO

FLTZRO <DST ADDRESS>, <INDEX NAME>

Generate a 32-bit word of all logic ones. Insert a zero in the
bit position specitfied by the current value minus one of <INDEX
NAME>, and load this word into the location specified by <DST

ADDRESS> and <DST ADDRESS>+2.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

IFERROR
IFERROR [<MESSAGE NUMBER>], [<FAIL ADDRESS>]
If the error flag is nonzero, type the PC of this instruction, the
test number, subtest number, and the good and bad data. Then, go

to <FAIL ADDRESS> if the HALTD flag is not set (ref. subsection

4.6).

If the error flag is zero, or the <FAIL ADDRESS> is not specified,

go to the next instruction.

INITIALIZE

INITIALIZE

Set and clear the CPU Initialize bit in the Machine Control
register, clear the single time state bit, set the single bus
cycle bit, set the ROM NOP bit, and set the Proceed bit in the

Machine Control register.
KMXGEN
KMXGEN <SRC ADDRESS>, <INDEX NAME>
Generate the KMUX address specified by the current value minus one

of <INDEX NAME> and load it into the KMUX field of the

microinstruction specified by <SRC ADDRESS>.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

LDIDREG

LDIDREG <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>]

Load the ID Bus register specified by <REGISTER> with the contents
of the locations specified by <SCR ADDRESS> and <SCR ADDRESS>+2,

indexed by <SRC ADDRESS INDEX>.

If <REGISTER> is the microstack, microbreak, or WCS address, the
contents of <SCR ADDRESS> is taken to be 16 bits. Otherwise, it

is taken to be 32 bits.

LOADCA

LOADCA <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>)

Load the console register specified by <REGISTER> with the
contents of the location specified by <SRC ADDRESS>, indexed by

<SRC ADDRESS INDEX>. This instruction loads 16 bits of data.

Loop

LOOP <INDEX NAME>, <START>, <END>, [<SIZE DEPENDENT>]

Initialize the loop parameter specified by <INDEX NAME> to the
value specified by <START>. Save the value specified by <END> for
the ENDLOOP instruction. Calculate and save the increment value

for the ENDLOOP instruction with the following algorithm:

If <START> is less than or equal to <END>, set
the increment value to +1; otherwise, set it

to -1.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

If <END> is an <INDEX NAME>, save the current value of that index

name as the <END> value of this index name.
If <SIZE DEPENDENT> is specified, divide the larger of <START> and
<END> by two if there is only one WCS module on the system.
Otherwise, leave them unchanged.

MASK

MASK <DST ADDRESS>, <MASK ADDRESS>

Take the contents of location <MASK ADDRESS>, complement it, and

bit clear the contents of location <DST ADDRESS> with it.

MOVE

MOVE ,SRC ADDRESS., [<SRC ADDRESS INDEX.[, <DST ADDRESS>

Move the contents of <SRC ADDRESS INDEX> (indexed by <SRC ADDRESS

INDEX>) to the location specified by <DST ADDRESS>.

NEWTST
NEWTST <TEST NAME>, [<TEST DESCRIPTION>], [<LOGIC
DESCRIPTION>]}, [<ERROR DESCRIPTION>], [<SYNC POINT

DESCRIPTION>]

This instruction creates a test header document for the specified
arguments. It clears the error flag, and saves the PC of the next

instruction for looping on test.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

READIN

READID <REGISTER>

Reads the ID Bus register specified by <REGISTER> and loads the

contents of it into locations IDREGLO and IDREGHI.

RESET

RESET

Executes an <LSI-11 reset instruction>.

REPORT

REPORT <MODULE NAME STRING>

Types out the module numbers of the modules specified by <MODULE

NAME STRING>. If the HALTI flag is set, return to the

Microdiagnostic Monitor.

TSTVB

TSTVB <SRC TABLE ADDRESS>, [<SRC TABLE ADDRESS INDEX>]

Load and read the VBus. Compare the contents of the data at <SRC

TABLE ADDRESS>, indexed by <SRC TABLE ADDRESS INDEX>, with the

V Bus data just read. The <{SRC TABLE> has the following format:
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

1$:  .WORD <NUMBER OF BITS TO CHECK>
VBUSG <CHANNEL NUMBER>, <BIT NUMBER>, <EXPECTED BIT
VALUE>
2$: .WORD <NUMBER OF BITS TO CHECK>
VBUSG <CHANNEL NUMBER>, <BIT NUMBER>, <EXPECTED BIT
VALUE>

The following is an example of the <SRC TABLE ADDRESS INDEX>:

TSTVB 13,1
If the current value of the <SRC TABLE ADDRESS INDEX> is 2,

and the <SRC TABLE> looks like the above table, the physical

<SRC TABLE ADDRESS> would be 2$.

SETPSW

SETPSW <DATA>

Load the LSI processor status word with the value specified by

<DATA>.

SETVEC

SETVEC <VECTOR ADDRESS>

Set the LSI-11 address specified by <VECTOR ADDRESS> to the

expected trap routine.
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT)

SKIP
SKIP [<DST ADDRESS>]
Go to the <DST ADDRESS>. 1If <DST ADDRESS> is not specified, go to
the next test. If <DST ADDRESS> starts with the alpha character
S, go to the next subtest.
SUBTEST
SUBTEST
Increment the subtest counter.
TYPSIZE
TYPSIZE
Use the contents of location BADDATA to determine the WCS module
configuration and type a message and the number of WCS modules
that will be tested. If any of the following conditions exist,
the test stream is aborted and the NER (No Error Report) flag is
set:
a. WCS module count is zero

b. bits 3-0 are nonzero

Cc. 5th K of WCS is not present
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;FIELDS ARRANGED ALFHABETICALLY

ACF/=0,2,70,D JACCELERATCR CONTROL
wW3P=0
SYNC=1
TRAP=2
CONTROL=3 S ACCELLERATCR-DEFENDENT CONTROL FUNCTION

ACM/=0,3,55 JACCELERATCR MISCELLANECUS CONTROL
PuR.UP=0
A3CRT=1 ;RETURN ACCEL T3 MONITIRING IRD
PCLY.CONE=86

ADS/=0,1,47 ;ADDRESS SELECT

;ALU CONTROL FUNCTICNS

INST.CEF=03 s INSTRUCTION CEPENDENT
A+B8+1=04

A+B=05

A+B.RLOG=08

ORNJT=07 ;A .CR. .NDT. B

X3xr=08 H
ANDNGT=03 A LANC. UNOT. B
NOTA=C H

A~Z+PS5L.C=CB
0RrR=0C TA

AND=00D A JEND. B
£=0E

A=0F

ANX/=0,2,80 JAMX TO ALY
LA=0
CAMX =1
RAMX.SXT=2 PRANKX 5IGN EXTENDED ACCORDING TO G~
GAMX.CXT=3 (RA™Y ZERO EXTENDED. OXT(L)=0
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BEN/=0,5,72,D0

NOP=0

=1

ROR=2

C31=3
ACCEL=8
DATA.TYPE=S8

END.CP1:=8
IR2-1=9
PC.MOLES=9
REI=0A
SRC.PC=CA
IB.TEST=08

MUL=0C
SIGNS=0D
INTERRUPT=QE
DECIMAL=0JF
UTRAP=10
LAST.REF=11

EALU="
SC=14
ALU1-0=18

STATE7-4=16
STATE3-C=17
D.BYTES=18
D3-2=19
PSL.CC=1A
ALu=1B
PSL.MODE=1C
TB.TEST=1D

;BRANCH ENABLE

sNO BRANCH

s ALY 2

sLAK1>, PSLLC>, LA<C>

v ALU €341, O

;COSE FROM ACCELERATOR

TAVA» WCDE) *, ASRC+VSRC, ASRC+Q-2

H G==-“ORMAL, 1-=-QUAC OR COUBLE

H ¢==F1ZLD, 3--ADDRESS

s(=11 MODE) », O CLASS, J CLASS+CNZ7

sUVAX MCDE) =, IR<K2:1>

s{=11 MODE) *, SMIT+SMS57+DM47+DML7, CST R=DPC
F(VAX MUDE) MODE.LSS.ASTLVL, =, «
; (=11 mZDE) SKRC R=PC

3 C-~T5 MISS, 1--CRROR

i 2-=-STALL, 3--DATA CK

+SC.NE.C. D<1:C>

13<31>, D.NE.O, D<31>

;AC LOwW, INTERNAL INTERRUPT, INT =
¢, C 2vTE O VALID DIGIT, D2-0 Ni3
‘MICROTRAP DISPATCH VECTOR

;-FPD, NESTED ERROR, LCW TWO BITS:
i 0--REXD INTERLOCK, 1--REZAD, READ CHK
i 2-=ARITE, 3--READ, WRITE CHK

tEALJ N, EALU Z, SC.NEQ.0, 5SS
;SCE:8>.NELO, SC.GT.0, SC<5:5>.NELO
TRLCE EMPTY, ALUKT:0>=0, ALUKI>, ALU<I>
+ (ALU BITS FROM PREVIGUS STATE)

sSTATE <7:4>

JSTATE <3:0>

75YTES 3, 2, 1, 0 OF D.NE.O

;D52

iN.Z,V.C OF PSL

TALU N, ALY Z, IR<0>, ALU C31%
i=VA<31:30>, -CONSOLE, IS+CM, KERNEL
iPTE VALID, ALIGNED, QuAaD, +

;7 C-—TRANSLATIGN OK, 1-=WR CHK AND M=0
7 2-=ACCESS VICLATION, 3=--TB MiSs

£Q
SIGN
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BMX/=0,3,82 BMX TO ALU

VASK=0 1A O IN THE BIT SELECTED BY SC<4:0>
PC.OR.LB=1 1LE UNLESS R=PC, THEN PC
PACKED.Fi=2 JPACKED FLOATING
L8=3
LC=4
PC=5
KMX=86
RBMX =7

CCK/=0,3,20,0 ;CONDITICON CCOE
NDP=0 .
10aD.UBCC=1 3 ALU & EALU CONDITICNS
SET.V=2 on . NO EFFECT ON N, Z, €
157.2=3 i FoALU.MELO,
. SET N FROM AVX[UDT]

ROR=4 (SET N & Z FRI ALU, C FROM AMX CO
N+Z_ALU=5 {SET N AND Z FROM ALU[LDT]
C_AMX2:=5 1OTHERS UNAFFECTED
INGT.CEP=7

N

©  C1D/=0,4,42 {CONSOLE & 10 BUS CONTFOL IF FS/1

N NOP=1 ¥ LT, ALLCH AUTO 1B READ
ACK=S ONSOLE ACKNOWLEGE FLAG
CONT=7 CONSOLE WudE
READ.SC=9 {RE&D ID BUS REG SELECTED BY SC
READ. HiX=08 {READ 1D BUS REG SELECTED BY UKM:«
WRITE.SC=0D ;wRITE REG SELECTED EY SC
WRITE.KMX=0F {WRITE REG SELECTED BY UKMX

DK/x0,4,88.D
NOP=0 :DEFAULT, HOLD
LEFT2=1 {DOUBLE SHIFT LEFT
RIGHT2=2 :DOUBLE SHIFT RIGHT
DIv=4 {IF NCT ALU CRY, SHIFT LEFT
ELSE LOAD FROM SHF

LEFT=5 {SHIFT LEFT
RIGHT=6 {SHIFT RIGHT
SHF=8 {LGAD SHF MUX, INTEGER FORMAT
SHF.FL=9 {LOAS SHE MUX, UNPACKED FLOATING FORMAT
ACCEL=0A {LCAC ACCELERATCR DATA FROM DF BUS

BYTE.SWAP=08 sREFLECT BYTES ARCUND BIT 16
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Q=0C
DAL.SC=0D
DAL.SV=0E
CLR=0OF

DT/=0,2,78,D

LONG=0
WORD=1
BYTE=2
INST.DEP=3

EALU/=0,3,13
A=0
OR=1
ANDNOT=2
B=3
A+B=4
A-B=S
A+1=8
NABS.A~B=7

EBMX/=0,2,18
FE=0
KMX =1
AMX . EXP=2
SHF .VAL=3

FEK/=0,1,24,D
NOP=0
LOAD=1

FS/=0,1,42
MCT=0
CID=1

1EK/=0,2,30
NOP=0
ISTR=1
IACK=2
EACK=3

;LOAD QO THRU DAL
;LOAD DAL[SC]
;LGAD DAL[SHF VAL]
;LOAD ZEROS '

;DATA TYPE

;CONTROLS AMX SIGN/2ERO EXTENDER, SHF AMOUNT,

sCONDITION CODE SETTING, AND MEMORY REFERENCES
sCEFAULT

INSTRUCTION DEPENDENT =--
ANY OF ABOVE, CR QUAD/DOUBLE
JEXFONENT ALU

1 ~ABS(A-B)
EBMX TO EALU

(DEFAULT

sSHIFT VALUE
+FE REGISTER CONTROL

sDEFAULT, HOLD

sFUNCTION SELECT FCR 43-46
tENABLE MEMORY CONTROL
JENALLE ID BUS AND CONSOLE CONTROL

VINTERRUPT ANC EXCEPTION ACKNOWLEDGE
;STRACEE INTERRUFT REQUESTS

PINTERRUPT ACKNOWLEDGE
SEXCEFTION ACKNOWLEDGE
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18C/=0,4,92,0
NOP=0
STOP=1
FLUSH=2
START=3
CLR.C.1=4
CLR.2.3=5
BDEST=7
CLR.0=0C
CLR.1=0D
CLR.0~3=CE
CLR.1-5.COND=0F

10.ADDR/=0,6,58
18UF=0
DAY .TIVE=1

SYS.ID=3
RXCS=4
RXDB=5

TXCS=6
TXDB=7

DQ=8
NXT.PER=9
CLK.CS=0A
INTERVAL=0B
CES=0C
VECTOR=00
SIR=0E
PSL=0F
TBUF=10
TBERO=12
TBER1=13
ACC.0=13

s IBUF CONTROL FUNCTICHD

:1D BUS

ADDRESS
:RD
;RD+WR

;RD
;RD+WR
sRD

;RO+WR
IWR

TWR

s RC+WR
+RD

;s RD+WR
;RD+WR
sRO+WR
;RD+WR

uLT

VIEF
sFLUSH 1B AND LOAD IBA

;CLEAKR 2YTES C,1 (-11 OPCODE)

(CLEAR BYTES 2,3 (=11 ISTREAM DATA)
;TRANSFER BRANCH DISPLACEMENT

;CLEAR B8YTE 0 (VAX OPCODE)

;CLEAR BYTE 1 (VAX SPECIFIER)

;CLEAR BYTES 0-3 (=11 OP & DATA)
;CLEAR BYTES 1-5 CONDITIONALLY

I1F THERE IS NO SPECIFIER EVALUATION,
CLEAR NOTHING. IF A SELF-CONTAINED
SOECIFIER, CLEAR IT. IF IMMEDIATE,
ASSOLUTE, OR DISPLACEMENT, CLEAR ThE
ISTREAM LITERAL.

;SPECIFIER/LITERAL DATA FROM IB

;CURRENT TIME OF DAY...

; MUST READ UNTIL STOPS CHANGING

;SYSTEM IDENTIFICATICN

;CONSCLE RECIEVE CONTROL/STATUS

;CONSILE RECIEVE DATA BUFFER

; (T0-1D REGISTER)

;CONSCLE TRANSMIT CONTROL/STATUS

{CCNSOLE TRANSMIT DATA BUFFER
(FROM-10 REGISTER)

:DATA FATH D/Q REGISTERS (MAINT ONLY)

JINTERVAL CLOCK NEXT PERIOD REGISTER

INTERVAL CLOCK CONTROL/STATUS

;CURRENT INTERVAL COUNT

;CFU ERPOR/STATUS

JEXCEPTION & INTERRUPT CONTROL

;SOFTWARE INTERRUPT REGISTER

;SRCCESSOR STATUS LONGWORD

sTRANSLATION BUFFER DATA

;7B ERROR/STATUS O

;TB ERROR/STATUS 1

JACCELERATOR REGISTER #0
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;1D BUS

ACC.1=15

ACC.2=16

ACC.CS=17

SILD=18

S81.ERR=19

TIME.ADDR=1A

FAULT=18

comMp=1C

MAINT=1D

PARITY=1E

USTACK=20

USREAK=21

WCS.ADBDR=22

WCS.DATA=23 TWR
ADDRESSES CONTINUED. ADDRESSES

PCBR=24
P1BR=25
SBR=26
K5p=28
ESP=29
SSP=2A
LSP=28
1SP=2C
FPCA=2D
D.SV=2E
Q.SV=2F
T0=33
T1=31
T2=32
T3=33
T4=34
T5=35
16235
T7=37
T8=33
T9=33
PCBB=3A
SC3B=38
POLR=3C
P1LR=3D
SLR=3E

ELERATOR RECISTER #1
LERATOR RECGISTER #2
JACCELERATOR CONTRIL, STATUS
YNEXT ITEM FRGIA SBI HISTORY
}SEI ERNCR REGISTER
;S8 TIVEDQUT ADDRESS
CFAULT, STATUS
;S8f SILO COVMPARATOR
7SB1 MAINTENANCE
:CACHE »ARITY
sMICTOSTACK
(RICRD ZREAK

JARLT NG WCS COUNTS ADDRESS
24~3F »RE RAM LOCATICNS

SPACE 1 2ASE REGISTER
SPACE BASE REGISTER

ZL STACK PCINTER

STACK POINTER

SOR STACK POINTER

Cr FQINTER

INTERRKUPT STACK POINTER

GENEZRAL TEMPS

;PROCESS CONTAZL BLOCK BASE
SYSTEN CONTROL BLOCK BASE

iPROCESS 0 LENCTH REGISTER

{FROCESS 1 LENGTH REGISTER

JSYSTE'® LENGTH REGISTER
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J/=0,13,0,+ JNEXT MICRO WORD ADDRESS, DEFAULT IS THE
s FOLLOWING MICRO WCFD
;SYMBOLS ARE CEFINED By ":*

KMX/=0,6,58 ;CONSTANTS OR # FRCM FK

.8:=0 ;58 FROM FK
L1=1 1Al FRONV FK
.2=2 ;22 FRIM FK
.3=3 183 FRIV FK
.4=4 184 FRCV FK
SP1.CON=5 JSPECIFIER 1 CONSTANT
SP2.CON=6 sSECIFIER 2 CCNSTANT (=11 MODE)
ZERJ=6 ; GOR ZEROS (VAX MODE)
sc=7 15C19:0] FROM FK
:8 — 3F: CONSTANTS (1 CYCLE SETUP IF ALU IN ARITH MCCE)

sDECIMAL VALLE OF CONSTANT
.14=8 V20 (AF,JL,MH)
LAD=9 1160 (AF,JL)
.34=0A ;52 (AF)
.28=03 140 (AF}
.40=0C H-: (AF,JL,MH,TF)
.50=0D ;80 (AF .MH)
.300C=0¢E 112288  (JiL)
.EF=0F 1239 (Jv)
.B0C=10 ;128 (AF,JL ,NH,TF)
.8000=11 ;=327658 (AF)
LFF=12 ;255 (MH,TF)
.FFG0=13 ;=256 (MH, &F,dL)
L1E=14 130 (AF)
.3F=15 163 (MH,AF,TF)
.7F=10 2127
L7217 7 (AF ,MKH)
LF=18 ;15 (MH,CM,AF,TF)
.10=19 116 (MH,AF,JL,TF)
LFFEB=1A =24 (MH,TF)
.FFFO=1B 1 =16 (CM,JL,TF,MH)
.FFFB=1C Hit =] (CM,TF NMH)
.28=1D 132 (CM, L, MK, TFE)
.30=1E ;48 (CM,AF ,WMH,TF)
.18=1F 124 (MH,AF,TF)
.3FF=20 ;1022 (CM)
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MCT/=02,

.C=21 312 (CM,JL,TF MH)

.D=22 P13 (TF)
L1F=23 ;31 (AF,dJdL,MH,TF)
.1F00=24 ;7936 (JL,MH)
.B0=25 1176 (MH)
.E003=26 ; (CM)
.7C=27 1124 (AF)
.FFEO=28 ;=32 (dJL)
.60=29 196 (TF)
SPARE=2A
.DFCF=28 :? (JL)
LFFEF=2C =17 (AF)
.FFF1=2D ;=15 (AF)
.19=2E ;125 (AF)
.FFF9=2F i=7 (AF)
; KMX DEFINITION CONTINUED
.FFFF=30 =1 (MH,JL,TF)
.88=31 1136 (AF)
.3030=32 7 (TF)
.F0=33 1240 (TF)
.C0=34 1192 (TF,MH)
.6=35 6 (CM,JL,TF)
.9=36 ;9 (CM)
FFF6=37 ;=10 (CM)
.FFF5=38 P11 (CM)
L1A=239 126 (CM,AF,TF)
.24=34A 136 (CM,MH)
.1B=38 127 (CM,AF,TF)
.FFFC=3C i-4 (CM,TF,MH)
.A=3D ;10 (AF ,MH)
.7E=3E 1126 (AF,TF)
SPARE=3F
6,42,D ;MEMORY CONTROL
TEST.RCHK=00 ;TEST TBUF WITH READ CHECK
MEM.NQF=02 INEITHEX CPU NOR IB GETS MEM CYCLE
TEST.WCHK=04 ;TEST TSUF WITH WRITE CHECK
WRITE.V.NJCHK=CA JWRITE, INHIBIT TRAPS
WRITE.V.WCHK=CC JWRITE, NORMAL VARIETY
LOCKWRITE.V.XCHK=0E (INTERLOCK wWRITE, VIRTUAL ADDRESS
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NOURMAL VARIETY

INHIBIT TRAPS
FOR MODIFY

CHECK CONTROLLED EV IBUFFLR
NEW INSTRUCTION STREAM

S0ES TO INSTRUCTION BUFFEX

waonoxn

LV UNICHA=1A 1 :.2CK READ, INH1ZIT CHECK
LaCHA=1C I _OCW READ, RORIIAL VARIETY
S ALL 3BI ACTIVITY
NJAN=22 I :BI
=243 ,C JACHE ENTRIES
TMI TAGNOSTIC FORCE VALID
.P=28 ' D wRITE TO CLEAR MOS ERRIRS
MRITE F=2 s Hh(SICAL
LOCK&RITE. P=2E H CK WRITE, FHYSICAL
READ.F=132 B HYSICAL
READ. TLILN=36 SULMTMARY READ
LOCKREAD.E=3A H READ, PHYSICAL
ALLOW.IB.READ=3E H &E 13 A CYCLE IF IT WANTS ONE
N 8
© msC/=0,4,26.0
o NOP=0
CHK. CHn~31 sCREATE NEW PSL FOR CHM
CHK.FLT. JUTRAP IF ALU<IB>=1, ALU<K14:7>=0
CPEK.0ZC.

IRD=04 ;THIS STATE IS INSTRUCTION DECOD:
LOAD.STAY :
L3AD.ALC.

{TAKE CONDITION CODES FROM ACCELERATC
{(AND FCP RLOG STACK)

{CLEMR GSL<FPL> BIT

JSET SAN

= ;CLR NESTED ERRGR FLAG IN CPU STATUS
= ,::T SAVE
SECONC . ~EF=0C ;OF YINASLIGNED DATA REFERENCE
RETRY.NC.TRAP ,NOPLY SAVED CONTEXT, INHIESIT TRA®S
RETRY.TRAP=CE JAPPLY SAVED CCNTEXT TO THIS REF
INH.CV.ADDR=0F JALLOW USE OF FULL 32-BIT ADDRESS
FCK/=0,3,32,0 ;ADDRESS CCUNT CCONTRCOL
NOP=GC JDEFAULT
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PC_VA=1

PC_1BA=2
VA+4=3 TVA_VA+S
PC+1=4 JFC_EC+1
PC+2=5 sPC_PC+2
PC+4:6 ;PC_FC+4
PC+N=7 JPC_PC+N, N IS DETERMINED BY INiTR BJFFER
QK/=0,4,51,D
NOF=0 :OLFALLT, HOLD
LEFT2=1 ;DOUBLE SHIFT LEFT 2
RIGAT2=2 ;DOUEBLE SHIFY RIGHT 2
LEFT=5
RIGHT=6
SHF=8 1LCAD SHF, INTEGER FCRMAT
SHF.FL=9 s LCAD SHF, UNPACKED FLOATING FOR /&7
DEC.CON=CA JDECIMAL COWSTANT = 6'S IN EACH “I33LE
; FOR WHICH ALU CRY QUuT IS FALSE
ACCEL=08 s LOAC ACCELERATOR DATA FROM OF B.S
D=0C
1D=0€E s LCAD 1D BUS
CLR=0F ;LCAD JERO
RAMX/=0,1,77,0 ;DATA PATH MIXER TO ANMX
t=0 ;DEFAULT
Q=1
RBMX/=0,1,77 ;DATA PATH MIXER TO EMX. SAME EBIT AS RAMX
Q=0
D=1
SCK/=0,1,23,0C :SC REGISTER CONTRCL
NOP=0 JDLFAULT, HOLD
LOAD=1 sLC2D SNX<09:C0>
SGN/=0,3,48.0 sSIGN CONTROLS
NOP=0 sDTFALLT
LOAD.SS=1 :SS_fLux15>
SS.FR2M.53D=2 H )
NQT.SC=3 i S
SD.FRCM.S5:=4 ;S
SS.XCR.A_U=5 $32_ALUK15>, SS_SS.XCR.ALU<IS>
ADD.SL8B=6 1SD_ALUN18>, SS_SS.XOR.ALULIS>.X ~.IF<1>
CLR.SD+S5=7 ;CLEAR BOTH
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SHF/=0,3,85,D ;ALU SHIFTER CONTROLS

ALU=0 JDEFAULT, SHF_ALU
LEFT=1 JSHF_ALU(L1), INSERT SI CNTL
RIGHT=2 iSHF_ALU(RT1), INSERT SI CNTL
ALU.DT=3 iSHF_ALU(DT: LO,L1,L2,L3), INSERT 0O
RIGHTZ=4 i SHF_ALU(R2), INSERT SI CNTL
LEFT3=5 {SHF_ALU(L3)
S1/=3,3,55,0 JSHIFT INPUT CONTROLS
H SHF D Q
DIVD=0 : PSLIN> Q31 ALU C31
ASHR=1 ; ALU 31 QO Q31
ASHL=2 H o 0 031
ZERD=3 ; 0 0 0
SPARE=4
DIV=5 ; Q31 Q31 ALU C31
MUL+=6 H [ ALU 0,1 ©
MUL=-=7 : 1 ALU 0,1 1
SMX/=0,2,16 iMIXER TO SC
EALU=0 JEALU <9:0>
FE=1 sFEC3:0>
ALU=2 JALU<09:00>
ALU.EXP=3 JALUCTZI0T7>
SP0/=0,7,35,0D :SCRATCH PAD OPCODE, 7 BITS
NOP=0 iDEFAULT
LOAD.LC.SC=6 i LOAD LC, ADR=SC[03:00]
WRITE.RC.5C=7 ;WRITE RC, ADR=SC[03:00]
SPD.AC/=0,4,38 ;4 FUNCTION BITS OF SPO FIELD
LOAD.LAB=1 ;LOAD LA, LB FROM R(ACN)
LOAD.LA=2 s LOAD LA_RN, HOLD LB
WRITE.RAB=3 iWRITE RA, RB (ACN)
SPD.ACN/=0,3,35 ;AC NUMBER IN SPO FIELD
;VAX MOCE RA RB
SP1.SP1=0 ;0 SP1 R SPt R
SP2.5P2=1 i1 SP2 R SP2 R
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SP2.SP1=2 V2 SP2 R SP1 R

PRN=3 H PRN PRN

PRN+1=4 ;4 PRN+1 PRN+1

SC=5 -] SC<03:00> SC<03:00>

SP1+1=6 H:] SP1 R+1 SP1 R+1
SPO.ACN11/=0,3,35 ;AC NUMBER IN SPQ FIELD =-- 11 MODE

;—11 MODE RA RB

SRC.SRC=0 ;0 SRC R SRC R

DST.DST=1 31 DST R DST R

DST.SRC=2 - DST R SRC R

;SRC.SRC=3 ;3 SRC R SRC R

SRC.OR.1=4 ;4 SRC R .OR. 1 SRC R .OR. 1

SC=5 -] SC<03:00> $C<03:00>
SPO.R/=0,3,39 ;SCRATCH PAD FUNCS WITH LOW 4 BITS OF SP AS ADR

LOAD.LC=2 ; LOAD LC, ADR=SPO.RN

WRITE.RC=3 sWRITE RC

LOAD.LAB=4 ;s LCAD LA, LB

WRITE.RAB=S ;WRITE RA, RSB

LUAD.LABT.WRITE.RC=6 S LOAD LA, LB[R1], AND WRITE RC[RN]

LOAD.LC.NRITE.RAB1=7 ;LOAD LCIRN], AND WRITE RA, RB[R1]
SPO.RAB/=0,4,35 ;RA/RB LOCATIONS

RO=0

R1=1

R2=2

R3=3

R4=4

R5=5

R6=3

R7=7

AP=0C tR12 = ARGUNENT LIST POINTER

FP=0D sR13 = STACK FRAME POINTER

SP=0E ;R14 = STACK POINTER

R15=0F iR1S = PC, TO SOFTWARE, SCRATCH TO UCCDE
SPO.RC/=0,4,35 ;RC LOCATIONS

T0=0

Ti=1

T2=2

T3=3
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T4=4

15=5

T6=86

17=7
LC.Sv=8
VA.Sv=¢
PTE.VA=0A
PTE.PA=CB
PC.SVv=0C
SC.SV=CD
VA.REF=0E
MBIT.VA=CF
PTE.MASK=0F

sMEM MGMT SAVES LC HERE

5U8/=0,2,64,0 7 SUBROUTINE CCNTROL
NOP=0 sDEFAULT
CALL=1 sPUSH U2C OF THIS MICROINSTRUCTIGN
3 CONTC USTACK
RET=2 2 "CR" TCP OF USTACK TO UPC
i AND FGP USTAChK
SPEC=3 (REPLACE LGW & BITS OF NEXT

VAK/=0,1,25,D

UPC WITH SPECIFIER DECODE FRGM
i INSTRUCTION BUFFER

NOP=0 (DEFAULT
LOAD=1 ;LCAD VA
$ALU_D... THRU ALU_D.AND...
ALU_O(A) "AMX, RAMX.OXT ,DT/LCNG, ALU/A"
ALU_o[ 1D “ALU/@1,AMX/RAMX. 0K, LONG, BWX, REMX , KRBMX /D"
ALU_0-D " AMX, RAMX . OXT ,DT/LONG, RBMX /D, BMX/RBMX, ALU/A-B"
ALU_0=-D-1 "AMX/RAMX.OXT,DT/LONG,R3MA/D, EVA/RBMX, ALU,/A~B-1"%
ALU_0+D SARX/RAMX.OXT, DT, L3NG, RBMK/D, BVX/REMX, ALU/A+B"

ALU_0-K[] VAMK/RAVX,OXT DT /LONG KMX @1, BUX/KMX, ALY, A=B"
ALU_O=K[]}-1 VKMX /81, BMX/KMX, AMX, RAAX.OXT, DT /LONG, ALU/A-B-1"
ALU_O+K[] "KMX @, BMX/KMX, AMA /RAMX.CXT DT /LONG,ALL/A+BY
ALU_O+K[ ]+ YHMX @1, BMK/KMX AN RANY L OXT DT /LONG,ALU/A+B+1 "
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ALU_DO+1B+1 "AMX /RAMX,OXT ,DT/LONG,EMX L5, ALU/A+B+1"

ALU_O+LC “AMX/RAMX.O0XT,DT/LONG, BMX /LC,ALU/A+B"

ALU_O~tC "AMX /RAMX.OXT,DT/LONG, EMX/LC,ALU/A-B"

ALU_O+LC+1 "AMX/RAYMX.OXT,DT/LONG, 2MX ‘LC,ALU/A+B+1"
ALU_O0-LC-1 "AMX, RAMX.OXT,DT,LONG, 29X 'LC,ALU/A=B=1"
ALU_O+MASK+1 YAMX/RAMX.OXT,DT /L3NG, EMX/NASK, ALU/A+B+1"
ALU_0+Q wAMA,'RAMX . OXT,DT/LCNG, RBYX/Q, BMX/RBMX, ALU/A+B"
ALU_D0-Q CAMX/RAMX.OXT,DT/LONG,R3MX,/Q, BIIX/REMX,ALY/A-B"
ALU_0=-Q-1 SAMX/RAMK . OXT, DT, LONG, RIAX D, EXIX/REBMX , ALU/A=B~1%
ALU_0+Q+1 “AMX/RAIMX.CXT,DT/LONG,RBVX/Q, BIX/RBMX , ALU/A+B+1*
ALU_-1 "ANMX,/RAMX.OXT,DT/LCNG, ALU/NOTA"

ALU_D “RAMX /D, AMX /RAMX , ALU/A"

ALU_D.OXT[] “RAMX /D, AMX /RAMX .OXT,DT/®1,ALU A"
ALU_D.OXT[].AND.K[] “RAMX /D, AMA/RAMX.CXT,0T, /@1, KMX /@2, BMX /KMX , ALU/AND "

ALU_D.OXT[].ANDN2T.K[] “ALU/ANINOT,AMX /RAMK,.OXT,DT/@1,RAMA/D,BMK/KMX ,KMX/€2"
ALU_D.OXT[])+K[] "RAMX/D,A%MX/RAMX.0XT DT ,/&1,KMX,/82,BMX/KMX,ALU/A+8"
ALU_D.OXT[]-K[] "RAMX/D,n'"X/RAMX.OXT ,BT/C1 ,h¥X /"2, BAX,/KMX,ALU/A=B*
ALU_D.OXT[]+LC “ALU/A=3,AMX/RA¥X.0XT,DT,/&1,RAVX/D,BMX/LC"

ALU_D.OXT[]+Q  "ALU/A+3,ANMX/RAVX.IXT,DT, 81,RAn«/D, 3MX,/RBMX, RBMX/Q"
ALU_D.OXT[]-Q  "RAMX/D,AMX/RAMX.OXT 0T &1 ,RSMX,'Q,BMX/RBMX,ALU/A-B"
ALU_D.AND.K[ ] "RANMX /T, AMX/RAMX, KMA, ST, 54X, WNX, ALU/AND"
ALU_D.AND.MASK "RAMX/D,AWX/RAMX,BMX,/MAS«, ALl AND"

ALU_D.ANONOT.K[ ] VRAMX /D, AMX, RAMK , kKX, &1, BMX/KMX , ALU/ANDNOT"
ALU_D.ANDONOT .MASK YRAMX/ O, AMX,/ RAMX, BAX, NASK, ALU/ANDNOT*

ALU_D.ANDMOT.Q “RAMX/D,AMX/RANMX ,RBMX/Q, 84X,/ KLMX,ALU/ANDNOT"
;ALU_D(B)... THRU ALU_D.XOR...

ALU_D(B) “RBMX /D, BMX/RBMX, ALU/B"

ALU_D[ IK[] MRAN.X/ D, AMX/RAMX , KMA,/ B2, 3\ /hMX , ALU/@1 "
ALU_D+K([ ] TRANX, D, AMX RAMK, KM, BT, BAX KMX , ALU/A+B"
ALU_D-K{ ] YRANMX, D, AMX/RAMX , KW /&1,SMX ‘KN <, ALU/A=B"
ALU_D+K([ J+1 PRAMK /D, AMX/RAMX , KMX /81, EVX, aN X, ALU/A+B+1 "
ALU_D=-K[]-1 “RANMX /D, AMX/RAMA , KMX /@1, EVX, kM, ALU/A=B=1"
ALU_D-LB8 "RAMX, D, AMX/PAMX,BVA/LB,ALU/A=B"

ALU_D[JLC TRAMX /D, AMX/RAMX, B/ LC, ALY, €1

ALU_D+LC "RAVX /D, AMX/RAMX , 85X /LC,ALU. A+S"

ALU_D-LC CRANK,D, AMX/RAKX, BMA/LC,ALU, A=5"
ALU_D-LC-1 "RAMX /D, AMX/RAMX , BfAX/LC,ALL, A=B=1%
ALU_D+LC+PSL.C  "RAMX,D,AMX/RAMX,B¥4/LC,ALU AvB3+PSL.C"
ALU_D.DR.K[] HRANMX /D, AMX/RAMX , KUK/ ®1, 82X /WX, ALU/OR"

ALU_D.GR.LC “RANX/D,AMX/RAMY ,BM¥2 /LC,ALUCR"
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ALU_D.ORNOT.NASK
ALU_D.OR.Q
ALU_D[]Q
ALU_D+Q

ALU_D-Q
ALU_D+Q+1
ALU_D-Q-1
ALU_D+Q+PSL.C
ALU_D.SXT[]

YRAMX /D, AMA, RAMX, EMX,'MASK, ALU/ORNOT*
"RAMX /D, AMX/RAMX , REMX /G, BMX, RBMX ,ALU/OR"
"RAVX /D, AMX/RAMX , REMX,'G, BMX/RSMX , ALU/@1"
“RAMX/D, AMX/RAMX , REMX/Q, BMX/RBMX , ALU/A+B"
"RAMX /D, AMX/RAMX ,RBMX,'Q, BMX /RBMX ,ALU/A-B"
"RAMX /D, AMX/RAMX , RBMX,/Q, BMX ‘RSVMX ,ALU/A+B+1"
"RAMX /D, AMX/RAMX , REMX/Q, BIAX,/ RBYMX , ALU/A-B=1"
“ALU/A+B+PSL.C,AMX RAMX, BWMX, RBIiX ,RBMX/Q, RAMX/D"
“RAMX/D,AMX,/RAMX.SXT ,DT,®1,ALU/A"

ALU_D.SXT[].AND.K[ ] "RAMX,/D, AMX - RAMX.SXT,DT/@1,KMX/@2,BMX/KMX,ALU/AND"

ALU_D.SXT[]+K[]
ALU_D.XOR.K[]
ALU_D.XOR.LC
ALU_D.XOR.Q
ALU_D.XOR.R[]
ALU_D.XOR.RC[ ]
;ALU_K... THRU A

ALU_K[]
ALU_LA
ALU_LA.AND.K[]

"RAMX,/D,ANX/RAMX.SXT,DT/@1,KAX, 32, BMX/KMX,ALU/A+B"

"RAMX /D, AMX/RAMX ,KMX /@1 ,BMX  KMX , ALU/XOR"

"RAMX /D, AMX/RAMX , BUX /LC,ALY/XIR"

“RAMX /D, AMX/RAMX ,REMX/Q.BMX /RBMX, ALU/XOR"
“RAMX/D,AMX/RAMX,SF0Q.R/LOAC.LA3,SPO.RAB/@1,BMX/LB,ALU/XOR"
“RAMX/D,AMX/RAMX,SFO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/XOR"
Lu_prC...

"KMX/@®1,BMX/KMX,ALU/B"
“AMX/LA,ALU/A"
YAMX/ LA, KMX /@1, BMX/KMX, ALU/AND"

ALU_LA . ANDNOT. K[ ] WAMX/LA, KMX/@1,BMX/KMX,ALU/ANDNOT"
ALU_LA.ANDNOT .MASK "AMX,/ LA, BMX /MASK, ALU/ANDNQT*
ALU_LA.XOR.LC  “AMX/LA,BMX/LC,ALU/ XCR"

ALU_LAI]D WAMX /LA, RBMX/D,BMX/REMX,ALU/®1"

ALU_LA-D "AMX/LA,RBMX/D, BMX /RBMX,ALU/A=B"
ALU_LA-D-1 “AMX/LA,RBMX/D, BMX/RBWX,ALU/A=3=1"
ALU_LA+K[] WAMX/ LA, KMX /@1, BMX/KMX , ALL/A+B"

ALU_LA-K[] "AMX/ LA, KMX/®1,BMX/KMX,ALU/A-B"

ALU_LA+K[ ]+1
ALU_LA+K[ ].RLOG
ALU_LA-K[].RLOG
ALU_LA[]LB
ALU_LA+LC
ALU_LA[]Q
ALU_LA+Q
ALU_LA-Q
ALU_LA-Q-1
ALU_LB

ALU_LC

WALU; A+S+1, AMX/ LA, BMX,/ KMX , KMX/@1"
WAMX/LA,KMX /@1 ,3MX/4MX,ALU/A+B.RLOG"
"AMX LA, XMX/@1 , BMX/KMX,ALU/A~B.RLOG"
“AMX, LA, EMX/LB,ALU/@1"

"ALU,/A+8, AMX/LA, BMX /LC"
“AMX/LA,RBVMX/Q,BYX/RBMX,ALU /@1 "
“ALU/A+B,AMX/LA,BMX/RBMX , RBMX/Q"
"ALU/A=B,AMX/LA, BMX/R3MX,REMX/Q"
“ALU/A-B-1,AMX/LA,BMX,/RBMX, RBMX/Q"
“BMX/LB,ALU/B"

"BMX/LC,ALU/B"

(LNOJ) SNOILINI43a a1314 WOH TOHLNOD J1LSONDVIAOHIIW



S0€

ALU_NOT.D "ALUNITA, AMX/RAMX , RAMX /D"

ALU_NOT.RC[] "SPO.R/LOAD.LC,SPO.RC/@1,8MX/LC,AMX/RAMX.0XT,DT/LONG,ALU, ORNOT"
ALU_PACK.FP “BMX/PAZKED.FL,ALU/B"

ALU_PC "8Mx/PC.ALU/B"

tALU_Q... THRU CACHE_...

ALU_Q "RAMX/Q,AMX/RAMX,ALU/A"

ALU_Q.OXT[] "RAMX/Q,AMX/RAMX.OXT ,DT/@1,ALU/A"

ALU_Q.OXT[].ANDNOT . K[] “ALU/ANDNOT,AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/KMX,KMX/®2"
ALU_Q.OXT{].0R.K[] "ALU/OR, AMX/RAMX.OXT,DT/@1,RAMX/Q, BMX/KMX ,KMX/@2"
ALU_Q.OXT[].0OR.D "ALU/OR, AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/RBMX, RBMX/D"
ALU_Q.OXT[]+D "ALU/A+B,AMX/RAMX.OXT,CT/@1,B8MX,/RBMX,RBMX/D,RAMX/Q"

ALU_Q.OXT[]+D0+1 “ALU/A+B+1,AMX/RAMX.OXT ,OT/31,BVX/RBMX,RAMX/Q, RBMX/D"
ALU_Q.OXT[]+K[] "ALU/A+B,AMX/RAMX.OXT,DT @1,RAMX/Q,BMX/KMX, KMX/G2*
ALU_Q.OXT[]-K[] "ALU/A=B,AMX/RAMX.OAT,CT/81,RANMX/Q,BMX/KMX , KMX/@2"

ALU_Q.AND.K[] "RAMX/Q, AMX/RAMX , KMX /€1, BMX, KMX , ALU/AND"
ALU_Q.ANDNOT.MASK "RAMX/Q, AMX, RANX , BMX, NASK , ALU/ANDNOT ¢
ALU_Q.ANDNGT.K[] "RAMX/Q, AMX /RAMX , KMX /@1, BMX /KMX , ALU/ANDNOT ¥
ALU_Q(B) "RBMX/Q,BMX/RBMX,ALU/B"

ALu_Ql 1o "RAMX/GQ, AMX/RAMX,RBMX /D, BMX /REBMX , ALU/@1 "
ALU_Q-D "RAMX/Q,AMX/RAMX ,RBMX, D, BMX, RBMX ,ALU/A=B"
ALU_Q-D-1 YALU/A=B-1,AMX/RAMX , RAMX /Q, BMX, RBMX , RBMX /D*
ALU_Q+K[] "RAMX/Q, AMX/RAMX , KMX /@1, BMX/KMX , ALU/A+B"
ALU_Q-K[] "RAMX/Q, AMX/RAMX , KMX /@1, BMX /KMX , ALU/A=B"
ALU_Q+K[ ]+1 "ALU/A+B+1,AMX/RAMX , RAMX/Q, BMX /KMX ,KMX/@1*
ALU_Q+LB "RAMX/Q. AMX/RAMX , BWX /LB, ALU, A+B"

ALU_Q-LB "RAMX/Q,AMX/RAMX , BMX/ LB, ALU/A~B"

ALU_Q+LB+1 YRAMX /Q, AMX /RAMX , BMX /L3, ALU,/A+B+1"

ALU_Q+LC "RAMX/Q,AMX/RAMX , BViX /LT ,ALU/A+B"

ALU_Q-LC “RAMX/Q, AMX/RAMX , BMX /LC, ALU/A=B"

ALU_Q+LC+1 CALU/A+B+1, AMX/RAMX , RAMX /Q , BMX/ LC"
ALU_Q+MASK "ALU/A+B, AMX/RAMX , RAMX/Q, BMA,/MASK®"
ALU_Q-MASK-1 "ALU/A=B-1,AMX/RAMX , RAMX . Q, BMX /MASK"
ALU_Q.0OR.K[] "RAMX/Q, AMX /RAMX , KM /@1 , BMX/KMX , ALU/OR"
ALU_Q.OR.LC “RAMX/Q, AMX/RAMX , BMX/LC, ALU/OR"
ALU_Q.ORNDT.K[] "ALU/ORNOT,AMX/RAMX, RAMX/Q, BMX/KMX ,KMX/@1"
ALU_Q.SXT[] "ALU/A, ANMX/RAMX.SXT,DT/®1,RAKX,/Q"

ALU_Q.SXT[].ANDNGT .K[] "ALU/ANDNGOT, AMX/RAMX.SXT ,RAMX/Q,BMX/KMX,KMX/®2,DT/ @14
ALU_Q.SXT[]+K[] "RAMX/Q.,AMX/RAMX.SXT,DT/@1,KMX, @2, BMX/KMX,ALU/A+B"
ALU_Q.SXT[]+LB "RAMX/Q.ANMX/RAMX.SXT,DT/®1,EMX/LB,ALU/A+B"

(LNOD) SNOILINI43d @1314 WOYH TOHLNOD JILSONDVIAOHIIN



90€E

ALU_Q.SXT[]+PC YRAMX/G,ANX/RAMX.SXT,DT,®1,E0X #C,ALU/A+B"

ALU_Q.XOR.D "RAYX,Q.AMX/RAMX, BAX - RBIMX, REMX, D, ALU/XCR"

ALU_Q.XOR.K[] “RAMX /G, AMX/RAMK KV, &1, EMX, KMA, ALU/XOR"

ALU_Q.XOR.LC “RAMX/Q, AMX,/RAMX ,B¥¢,LC,ALU, XCR"

ALU_R[ ] “SPO.R,LOAD.LAB, SP3.RAB/&1,AMX/ LA, ALU/A"

ALU_R{ ].AND.K[] "SPO.R/LCAD.LAB.SFO.RAS/&1,ANX LA, KMX/®2,BMX,/KMX,ALU/AND "
ALU_R[ ].ANDNOT .MASK "SFO.R/LOAD. LA3.SPG.RA3./ @1, AMX/ LA, BMX/MASK , ALU/ANCNCT"
ALU_R(D3T) “SPO.AC/LOAD.LAB,SC6G.ACN!1/DST . OST,AMX/ LA, ALU/A"

ALU_R[].OR.K[| "SPO.R/LOAD.LAB.SPC.RAB &1, AMX, LA,KMX/82,8MX/KMX, ALU/OR"
ALU_R[].ORNOT.K[] "ALU/ORNCT,AMX/LA,BWX RMX,SPO.R/LOAD.LAB,SPC.RAB/@1 KMX, 22"
ALU_R[ ].XOR.K[] "SPO.R/LOAD.LAB,SPJ.RAB &1, AKX, LA, KMX/€2,BMX/KMX, ALU/XOR"

ALU_RC{ ] "SPO.R/LOAD.LC,SPO.RC,/B1,.3MX/LL,ALU/B"

ALU_RC(SC) "SPO/LCAD.LC.SC.BMX, LC,ALU/B"

ALU_R(SP1)+K[].RLOG vSPO.AC, LOAD.LAE,SFO.ACN,/SP1.5SP1 ,AMX/LA ,KMX/@1 ,B'iX,/ KiiX,ALU/A+B.RLOG"
CACHE_DO[ ] "VAK/NQP ,MCT/WRITE.V.NCHK,DT, &1 ,DK/NOP"

CACHE[ ]_D "VAK/NOP ,MCT/WRITE.V.WCHK MSC /@1 ,DK,/ NOP"

CACHE_D.INST.DE? TVAK/NOP ,MCT/WRITE.V.WCHK,DT/INST.DEP,DK/NOP"
CACHE_D[ ] .NOCHK “VAK/NOP ,MCT/WRITE.V.NCCHK,DT, &1, DK/NOP"

CACHE.P_D[} "VAK/NCP,MCT/WRITE.P,DT/®1,DK,/NIP"

CACHE_D[].LK "WAK/NOP,MCT/LOCKWRITE.V.XCHK,OT/@1,DK/NOP"

:0_0... THRU D_CACHE...

D_O "OK/CLR"

D_0-D “AMX,/RAMX.OXT,DT/LONG.RBMX/D.BMX/RBYX,ALU/A=8,5HF/ALU,DK "sHF"
D_O+K[ J+1 “AMX, RAMX.OXT,DT/LCONG,4Mx, &1, BMX/KMX ,ALU/A+B+1, SHF/ALU, DK SHE ™
D_O+LC+1 CAMX,RAMX.OXT,DT/LCNG. BX LC,ALU/A+B+1,SHF/ALU,DK/SHF"

D_0-Q "AMX, RAMX.OXT,DT,/LCNG,RSX, Q, SMX/RBMX, ALU/A=B, SHF/ALU, DK/ SHF"
D_ACCEL&SYNC "DK/ACCEL.,ACF/SYNC"

D_ALU "SHF/A_U,DK/SHF"

D_ALU.LEFT "SHF/LEFT,DK/SHF"

D_ALU.LEFT2 "“SHF/ALU.CT,DT,/LONG, OK/SHF"

D_ALU.LEFT3 “SHF,LEFT3,CK/SHF"

D_ALU.RIGHT "SHF /RIGHT ,DK,/ SHF"

D_ALU.RIGHT2 “SHF,/RIGHT2,DK/SHF"

D_ALU(FRAC) “SHF, ALU,DK/SHF.FL"

D_BLANK "D_K[.20]"

D[ ]_CACHE "WAK/KCE MCT/READ.V.RCHR, DT &1, 0K/NOP"

D_CACHE[ ] “VAK,/NCP,MCT/READ.V.RCHK,%SC /@1 ,DK/NCP"

D[ ]_CACHE.IBCHK "VAK/NCP,MCT/READ.V. IB{HK.DT /21 .DK/NCOP"
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D_CACHE. INST.DEP "VAK/NOP ,MCT/READ.V.IBCHK,DT/INST.DEP,DK/NOP"

D_CACHE.LK[] “VAK/NCP ,MCT/LCCKREAD.V.WCHK,MSC/@1,DK/NOP"
Of J_CACHE.LK “VAK/NGCP ,MCT/LOCKREAD . V.WCHK ,DT @1 ,DK/NOP"
D[ J_CACHE .NOCHK “VAK/NOP.MCT/READ.V.NOCHK.DT/@1.DK/NOP"

D[ ]_CACHE.P “VAK/NDP,MCT/READ.P,DT/O1.DK/NOP"

D[ ] _CACHE .WCHK "VAK/NOP,MCT/READ.V.WCHK,DT/@1,DK/NOP"
D_CACHE.WCHK[ ] "VAK/NOP ,MCT/READ.V.WCHK ,MSC,/@1,DK/NOP"
;0_DAL... THRU D_D...

D_DAL.NORM “DK/DAL.SV"

D_DAL.SC "DK/DAL.SC"

D_D.OXT[] "RAMX/D,AMX/RAMX.OXT ,DT/@1,ALL/A SHF/ALU,DK/SHF"

D_D.OXT[].ANONOT.K[] "RAMX/D,AMX/RAMX.OXT,DT/@I.KMX/@2.BMX/KMX,ALU/ANDNOT.SHF/ALU.DK/SHF'
D_D.OXT[]+K{[] "RA“X/D.AMX/RAMX.OXT,DT/@‘,hMX,®2.BMK/KMX.ALU/A+B.SHF/ALU.DK/SHF‘
D_D.OXT{].0R.Q "RAMX/D.,AMX/RAMX.OXT ,DT /@1 ,REMX Q,BMX/REMX,ALU/OR,SHF/ALU,LK/SHF"
D_D.OXT{]+Q ALY/ A+3, AMX/RAMX.0XT DT, @1, BMX/RBMX,RBVMX/Q,D_ALU"

D_D.OXT[]+Q+1 "RAMX,D.,ANMX/RAMX.0XT DT /@1 ,BNMX,/REMX,ALU/A+B+1,D_ALU"
D_D.OXT[].XOR.Q "CK/SHF.ALU/XDR.SHF/ALU,AMX/R&MX.OXT.RAMX/D.DT/@1.RBMX/Q.BNX/RBMX"

D_D.OXT[].XOR.RC[] “RAMX/D.AMX/RAMX.JXT,DT;@!,SPO.R/LOAD,LC,SPD.RC/@2,BMK/LC.ALU/XOR.SHF/ALU.DK/SHF'
D_D.AND.K[] TRAMX/D, AMX/RAMX , KMX /81, BWMX,/ KNX, ALU/AND, SHF /ALU ,DK/SHF"

D_D.AND.K[].LEFT2 "RAMX/D,AMX/RAMK.KMX;@\,BMX/KMX.ALU/AND.SHF/ALU.DT.DT/LDNG.DK/SHF“
D_D.AND.K[J.RIGHT "RAMX /D, AMX/RAMX , KMX, &1, BMX/KMX, ALU/AND, SHF/RIGHT , DR /SHF "
D_D.AND.LC TRAMX, D, AMX/RAMX , BMX/LC,ALU, AND,SHF/ALU,DK/SHF"

D_D.AND.MASK “RAMX,/D,AMK,/RAMX , BMX /MASK,ALU/AND, SHF /ALU, DK/SHF"

D_D.AND.Q CRAMX/D.AMX/RAMX,RBMXQ,BMX, REVY(,ALU/AND,SHF /ALU,DK/SHF"

D_D.AND.RC{] WRAMX/D.,AMX/RAMX,SPC.R/LOAD.LC.SPO.RC/€1,BMX/LC,ALU/AND, SHF/ALU,DK/SHF"
D_D.ANDNOT.K{] "RAMX D, AMX/RAMK, KVMX/@1, MX, KMX, ALU/ANDNOT ,SHF/ALU,DK/SHF"

D_D.ANCNOT.LC WRAVX D, AMX/RAMX , BMX /LC,ALU, ANONOT , SHF /ALY, DK/SHF"

D_D.ANDNOT.PSWZ “DK,/SHF ,ALU/ANDNDT , AMX,/RAMX , RANX /D, BMX/KMX ,KMX/ . 4, SHF /ALU"

D_D.ANDNOT.Q WRAMX /D, ANX/RAMX , REAX/J,BVK, RELX,ALU/ANDNOT,SHF/ALU, DK/SHF"
D_D.ANDNOT.RC[] “RANX:D,AMX/RAMX,SF5.R,/LOAD.LC,SPO.RC/@1,BMX/LC, ALU/ANDNOT ,SHF/ALU,DK/SHF"
D_D(FRAC) SRAMX, D, AMX/RAMK, ALU/A,SHF /LU, OK,/SHF.FL"

D_D[IK[] SRAMX /DL AMX/RAMK, KMX /@2, 8YX ¥MX,ALU,/@1,SHF/ALU,DK/SHF"

D_D+K[] TRANK D, ANX/RAMX KN X @1, BMX KMX ,ALU/A+B, SHF /ALU,DK/SHF"

D_D=-K[] ARAMX/D, ANMK/RANX , KMX /@1, BMX,/KMX ,ALU/A-B, SHF /ALU, DK/SHF "

D_D+K[ ]J+1 CRATX D, AMX/RAVX , KMX /@1, 8MX/KNX ,ALU/A+B+1,SHF /ALU,DK/SHF "

D_D+LB WRAVX, D, ANX/RAMX, BMX/LB,ALU, £+B,SHF/ALU,DK/SHF"

D_D+LC "RAMX, D, AMX/RAMX , BMX, LC,ALU/A+B,SHF/ALU,DK/SHF"

D_D-LC “RAMX,/D, AMX/RAMX ,BMX/LC ,ALU/A=B,SHF/ALU,DK/SHF"

D_D+LC+PSL.C “QAMX /D . AMX/RAMX , BMX/LC,ALU, /A+B+PSL.C,SHF/ALU,DK/SHF"
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D_D.LEFT
O_D.LEFT2
D_D[ JMASK
D_D.OR.ASCII
D_D.OR.K[)
D_D.ORNCT.MASK
D_D.OR.PSWC
D_D.OR.PSWV
D_D.DR.Q
D_D.OR.RC[]
D D[]O

o,
'S
+
J's

¥
0(>o
¥

-1

LRIGHT
LRIGHT2
LRIGHT(B)
LSWAP

LSXT[ ]
.SXT[].RIGHT
LXOR.KI[)
.XOR.LC
.XCR.Q

O(DC!JU(DC)OKDD(JU
OO(SO()O(UO(UOCID

"DK/LEFT"

"DK,/LEFT2"

"RAMX,/D, AMX/RAMX , BMX /MASK ,ALS /@1 ,SHF/ALU,DK/SHF"
"D_D.OR.X[.30]"

PRANMX /D, AVX RAMX , KMX /81 BRI KNX, ALU/CR, SHF/ALU, DK /SHF"
"RAMX D, AMX/RAMX , BMX/MASK  ALU, CGRNOT , SHF /ALU,DK,/SHF"
"Dh,SHF ,ALU/OR, ANMX /RANX, RAN <. T, EMX/KMX ,KMX /.1, SHF /ALU"
"CK/SHF ,ALU/OR, AMX /RAVX, RAMX . D, IMX/KMX ,KMX /.2, SHF /JALU"
“RAMX,'D,AVX 'RAMX ,R3MK, Q, BMX &8 x , ALU/ LR . SHF /ALU ,DK/SHF"

"RAVA/DLVAVKA/RAMA,SP0.2, L TAD.LC,SPO.RC/21,8MX,/LC,ALL/OR,SHF /ALY, CK/SHE™"

"RANX D, AVX/RAMX , RBI"X G, LA/ REMX  ALU/@1 ,SHF/ALU ,DK/SHF"
"RANMA/DLAVX/RANMK, R2ML, Q, 3V /RENMX , ALU/A+3,SHF/ALU,DK/SHF"
“QAWX/D,AVX/QAM*,REMX]Q'EMﬂ,RtVX,ALU/A'E,SHF/ALU.DK/SHF”
"RAMK/CLAVXRANIY, RSWX;C.BMX;REh(,ALU/A+B+1,SHF/ALU,DK/SH?“
CRAVKSD. AmX/RAJX REMX,'Q, 2MX,/ RENX ,ALU/A-B-1,SHF/ALU,DK/SHF"
“OK, RIGHT
"D&,nlun
"RT /DL BVX/RBUX, ALU/3,SHF/RIGHT ,CK/SHF "

"SA EYTELSWAP®

"RANK/SLVAVX/RANX.SAT DT, %1, ALU/A,SHF/ALU,DK,’SHF"

TRANMK/ D ANMX/RAMX L SXT, “Y,G1,iLU:L,SHF/RISHT,CK/SHF“

SRAMX /D, AMX/RANMK , KNX /81, 20X wlX, ALU/X3R, SHF /ALU, DK/SHF"
"RAMX/D,AMX/RAMX,BNX,LC,ALU,XCQ,SHF/ALU.DK/SHF“

"RAMA/D, AMX/RANX , REMX,'Q, BMX/RBMX, ALU/XCR, SHF/ALU,DK/SHF"

Ton

;D_INT.SUM... THRU D_PC...

D_INT.SUM
D_K[]
D_K[].RIGHT
_K[].RIGHT2
D_LA
D_LA,AND.K[]
D_LA+D+PSL.C
D_LA-D
D_LA{FRAC)
D_LA-K[]
O_LA.RIGHT
bD_LB
D_LB.PC

"MCT/READ.INT,SUM,DK/NCP"
YKMX /@1, BMX/KMX,ALU, B, SHF
CKMX, @1, 3MX/KMX, ALU/B, SHF 'RIGHT DR/ SHF"

PRIX @1, BMX/KMX, ALU B, SH7/RIGHT2, DK/SHF"
CAMX/LALALU/A,SHF/ALL, CK/ShF"

YARMX /LA KMX /@1, BMX, KMX, ALU/AND, SHF/ALU,DK/SHF"

YAMX, LA, RBMX/D,ENX/YBMX,ALU/A+B+PSL.C,SHF/ALU,DK/SHF"
"DK/SHF ,ALU/A-B,AMX/LA,2VX/RSMX,RBMX /D, SHF/ALU"
VAMX/LALVALUSASHF S ALU DR SHE L FL"

VANX /LA KX /@1, BMA, KMX AL/ 4-B, SHF /ALU, DK/SHF"
TAMX/LA,ALU/A,SHF/RIGHT ,CA/SHF"

"BMX, LBL,ALU/B,SHF /ALY, S/ SHF
"3MX/PC.OR.LB,ALU/ S, SHE /ALY, DR /SHF"

/ALY, DK/SHF"
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D_LC
D_LC(FRAC)
D_NOT.D
D_NOT.K[]
D_NOT.MASK
D _NOT.Q
D_NOT.R[]
D_PACK.FP
D_PACK.FP.LEFT
D_PC
D_PC.LEFT
sD_Q...
_Q.0XT[]
LAND.K[]
.AND.LC
.AND.MASK
.ANDNCT.D
LANDNOT.K[ |
.ANDNOT.MASK
JANDNGOT.PSWC
_Q.ANDNOT.P3WN
D_Q.ANDNOT.PSWZ
D_Q.AND.RC[]
D&Q_D+Q
D_Q+D
D_Q-D
D_Q-D-1
D_Ql]D
D_Q(FRAC)

UOO'UIO.UUUUU
DOOLOLDOLOODO

|

{

Q
Q
Q
Q.0R.K[]
Q
Q

"BMX/LC,ALU/B,SHF/ALU.DK/SHE"
“BNMX/LC,ALU/B,SHF/ALY,DK/SHF . FL"

"RAMX /D, AMX/RAMX , ALU/NOTA,SHF /ALU,DK/SHF"

“KMX, @1, BIMX/KMA , AMX /RAMX.CXT,DT/LONG,ALU/ORNOT , SHF/ALU,DK/SHF*
“BMIX/MASK , AMX/RAMX.0XT,DT/LONG,ALU/ORNDT , SHF /ALU, DK/SHF*
CRANX/Q, AMX/RAMX , ALY /NCTA,SHF /ALU,DK/SHF"
“LA_RA[®1],AMX/LA,ALU/NOTA,D_ALU"

“BMX, PACKED.FL,ALU, B,SHF/ALL,DK/SHF"
“BMX/PACKED.FL,ALY/B,SHF/LEFT ,DK/SHF"
“BMX/PC,ALU/B,SHF/ALU,DK/SHF"
“BMX/PC.ALU/B,SHF/LEFT,DK/SHF"

"DK/Q"

"RAMX/Q.AMX/RAMX.OXT ,DT/®1,ALU/A,SHF/ALU,DK/SHF"

“RAMX/Q, AMX/RAMX , KIix /@1, BMX, KMX,ALU/AND, SHF /ALU, DK/SHF"
"RAMX /G, AMX/RAMX, BMX, LC.ALU, AND,SHF/ALU,DK/SHF"
CRANKQ.ANMX/RAMA, BMX /MASK , ALU JAND, SHF /ALU, DK/ SHF"
"RAMX/Q, AMX /RAMX , RBMX /T, BMX, X2%X , ALU/ANDNOT ,SHF /ALU,DK/SHF"
CRANX/Q . ANMX /RAMK , KWM.A /D1, BUX, R¥X, ALU/ARNDNOT , SHF /ALU, DK/SHF "
WRAMK,/Q . AMX,/RAMK , BMX/MASK , ALU/ANDNOT , SHF /ALU, DK /SHF "
"DK/SHF , ALU/ANDNDT , AMX, R2MK, RAMX/Q, BMX/KMX , KMX /. 1, SHF /ALU"
“DK/SHF , ALU/ANDNGT , AMX,/RAMX , F AWK /Q, BMX /KMX ,KNX/ .8, SHF/ALU"
WDK,/SHF ,ALU/ANDNDT, AMK/ R AMX , RAMX/Q, BMX/KMX  KMX/ .4, SHF/ALL"

"RAMX/G, MX/RAMX.SPO.?,LOAD.LC,SPO.RC/@l.BMX/LC.ALU/AND,SHF/ALU.DK/SHF“

WRAMX/D, AVMX/RAMX , R3%vKA,/Q. VX REYX,ALU/A+B, SHF/ALU,DK/SHF , JK./SHF "
TRAMX/Q . AMX/RAMX , REMX, D, BMX 'REMX, ALU/A+B, SHF /ALY, DK/SHF "
CRAMX, Q. AMX/RAMX , RBMX, D, BMX, R3VX,ALU/A-B,SHF/ALU,DK/SHF"
"RAVX Q. AMX/RAMX . RBMX, D, EWX, REVX,ALU/A-B-1,SHF/ALU,DK/SHF"
WRAMX /Q ., AMX/RAMX, REWX, D, BWMX, 857X, ALU/®1,SHF /ALY, DK/SHF"
PRAMX /Q,ANX/RAWX,ALL /A, SHF/ALU,OK/SHF . FL"

WRANK /. AMX /RAMY KUK /@1, SMX, n3X, ALU/A+B, SHF /ALU, DK/SHF"
FRAVX /G AVX/RAMX  KifA /@1, BMIX, hMX, ALU/A-B, SHF /ALU, DK/SHF"
PRAMK, Q. ANX, RAMX KX /&1, EAX, rMx, ALU/A=B~=1,SHF/ALU,DK/SHF"
WRAMXQ, AMK/RAMX, BMX,/LB,ALL/A+D, SHF /ALU, DK/SHF"

SRAMK/GQ. AMX/RAMK, BUX, MASY  ALU, ®1,SHF/ALU, DK/SHF"

CRANK, T .AMX/RAMX , ALU /A, SHF/LEFT DK/ SHF"

WQAMK,Q, AMX/RAMX , KMX /81, M) 'KMX,ALU/OR, SHF/ALU, DK/SHF"
WRANMK/Q. LMX/RAWMX , BVK/NASK, ALU,/ORNOT ,SHF /ALU, DK/SHF "

“DK, SHF,ALU/OR , AMX/RAMX , RAVX,Q, BMX/KMX , KMX/ .1, SHF JALU"
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D_Q.CR.RC[]
D_Q+PC
O_Q-PCsv
C_Q.RIGHT
C_Q.RIGHT2
D_Q.5XxT{}
D_Q.XOR.RC[]

"RANVK, QL ANMX/RANX,SFS K LGAG.LE, SPD.RCO1, 3X/LC,ALU/OR,S+F 'ALU,DK/SHF"
CRAIMX, G, AT RAMA L SC,ALL v3.SHc/ALU DR/ SHE™

"RAMX S, AVN/RANK, B O.RLOG,ALU/A-B,SHF/ALU,DK/SHF"

"Q*MX/“.A X/RANX, ALU/A,SHF/RIGHT ,DK/SHF"

“RAMX/Q,AMX/RAMX , ALU,/A,SHF/RIGRT2, DK, SHF"
"RAMX/O,AMX/RAMX.SXT.DT/@!,ALU/A,SHF/ALU.DK/SHF"
"RAMX/Q,AMX/RAMX,SPC.R/LOAD,LC,SPO.RC/®1,BMX/LC,ALU/XOR, SHF /ALU, DK/SHF"

{D_R... THRU D&VA_

D_R[]
D_R[].AND.K[]
O_R[].0RNOT.K[ ]
D_RC{ ]
D&RC[]_PC
D_RC(SC)
D_R[](FRAC)
D_RLOG
D_RLOG.RIGHT
D_R(PRN+1)
D_R(SC)
D_R(SPI+1)
D&VA_ALU
D&VA_D-K[ ]
C&VA_D+LC
D&VA_D+Q
D&VA_LA
DEVA_LB
D&VA_Q
D&VA_Q+LB.PC

"SPO.R,LOAD.LAB,SPC.RA3,/81,AMX/LA,ALU/A,SHF/ALU,DK/SHF"
"SPJ.R,/LOAD.LAB,SPO.RAB/®1,AMX /LA, KMX /€2, BMX /KMX ,ALU/AND, SHF /ALU,DK/SHF"
"LAB_R[®1],AMX/LA,BVX, KiiX, K\X,/32,ALL/ORNOT,D_ALU"
“SPO.R/LOAD.LC,SPO.RC,/®1,3MX, 1C,ALU/B,SHF/ALU,DK/SHF"
“BMX,PC,ALU/B,SHF/ALU, DX, SHF ,SFL.R/WRITE.RC,SPO.RC/@1%
"SPO/LOAD.LC.SC,BMA, LC,ALU, B,SHF/ALU,CK/SHF"
“SPO.R/LOAD.LAB.SFO.RA3/&1 ,ANX/LA,ALU/A,SHF/ALU,DK/SHF .FL"
“BMX/O,MSC/READ.RLEG,ALU;B.SHF/ALU.DK/SHF“
"8MX,/0.MSC/READ.FLCG,ALU. /B, 5HF, RIGHT ,DK,/SHF"
"SPO.AC/LOAD.LAB, SO0, ACN,/SRN+ 1 ,AMX/LA,ALU/A,SHF/ALU,DK/SHEF "
"SPO.AC/LOAD.LAB,SPC.ACN, SC,AMX /LA, ALU/A,SHF/ALL,DK/SHF"
“SPO.AC/LOAD.L&B.SPO.ACN;SP?*!.AMX/LA,ALU/A,SHF/ALU.DK/SHF“
"VAK/LOAD,SHF/ALU, DK /SHF"
"RAMX /D, AMX/RAMX ,KML /&1, BMX /KMX , ALU/A~B,VAK/LDAD,SHF/ALU, DA /SHF "
"RAMX/D, AIMX/RAMX,BMX/LC,ALU/A+B,VAK/LOAD,SHF/ALU,DK/SHF"
“O_D+Q.VAK,/LCAD"
CAMX/LALALU A, VAK/LOAD, SHF /ALY, DK/SHF"
”8"X/L5 ALU/E,VAK/LCAZ,SHF /ALY, DK/SHF"

RANMX/Q, AMX/RAHX ALU/A,VAK,/LOAD,DK/Q"
"RAMX,Q,AMX/RAMX,BNX/RFC.CR.LB,ALU/A+B,VAK/LDAD,SHF/ALU,DK/SHF"

EALU_... THRU FE_

EALU_D(EXP)

"RANMX/C,AMX/RAMX, EBMX, AMX  EXF,EALU/B"

EALU_FE “EBMX/FE,EALU/B
EALU_K{] "KMX, 81, EEVX/KMX ,EALU, B"

EALU_R[ ] (EXP) “SP0.R-/LOAD.LAB,SPO.RAS,@1,AMX /LA, EBMX/AMX.EXP, EALU/B"
EALU_SC "EALU/A"

EALU_SC.ANDNOT.KI ] "KMX /@1, EBMX /KMX , EALL/ANDNOT "

EALU_SC+FE "EBMX/FE,EALL/A+B"

EALU_SC-FE "EBMX/FE,EALU/A-B"

EALU_SC+K[]

"KMX, @1, EEMX/KMX, EALU/A+B"

(LNOJ) SNOILLINIZ3Q aT1314 WOH TOYLNOD J11SONOYIAOHIIN



LLE

EALU_SC-K[]
EALU_STATE

FE_O(A)
FE_D(EXP)
FE_EALU
FE_K[]
FE_LA(EXP)

“KAX/ @1, EBMX/KWMY. ,EALU/A-B"
"EALU/A,MSC/LOAD.STATE"

TAMX/RAMKX.OXT,DT/LCNG. EBMX/ANMX . EXP,EALU/B, FEK/LOAD"
YRAMX, D, AMX/RAMX , ESMX,; AMX . EXE,EALU/B,FEK/LOAD"
“FEK,/LOAD"

YKMX /@1, EBMX /KX, EALU, 3, FEK, LOAS"
“AMX/LA,EBMX/AMX.EXP , EALL,/B, FEK /LOAD"

FE_NABS(SC-LA(EXP)) “AMX,/LA,EBMX/ANX . EXP,EALU/NABS.A-B,FEK/LOAD"

FE_Q(EXP)
FE_R[](EXP)
FE_SC

FE_SC.ANDNOT.FE
FE_SC.ANDNOT.K[]

FE_SC+1
FE_SC+FE
FE_SC-fE
FE&SC_K([)
FE_SC+K[]
FE_SC-K[]
FE_SC+LA(EXP)
FE_SC~LA(EXP)
FE_SC.OR.K![]
FE_SC-SHF.VAL
FE_SHF.VAL

$ID_... THRU LC_

"RAMX/Q,AMX /RAMX ,EBLX/ANK EXP,EALU/B,FEK/LOAD"

"SPO.R,/LOAD.LAB,SPO.RAE/&1,AMX,/LA,EBMX/AMX.EXP,EALU/B,FEK/LCAD"

“EALU/A,FEK/LOAS"
“EBMY./FE,EA_U,ANDNOT, FEK/LOAD"
TKMX,/@1, EEMX /KMX , EALU/ANDNUT , FEK/LOAD"
"EALU/A+1,FEK/LJAD"
“EBMX,/FE,EALU/A+B, FEK,'LOAC"
"EBMX/FE,EALU/A~E, FEK/LDAD"
WKMX /@1, EBMX/KMX,EALU, B, FEK, LOAD,SMX/EALU, SCK/LOAD
CKMX, &1, EEMX /KA, EALU/A+B, FEK, LOAD"
“KMX /21, EBNX/KWMX,EALU/A=8,FEK, LOAD"
“AMX /LA, EBMX,/A%X.EX?,EALU/A+8, FEK,/LOAD"
"AMX/LA,EBWMX/AMX.EXP,EALU/A=B,FEK,/LOAD"
“EALU/OR, EBMX/AMX ,KMX/®1, FEK/LDAD"
“EBMX/SHF.VAL,EALU/A~B, FEK/LOAD"
"EBNMX/SHF.VAL,EALU/B, FEK/LOAD"

1o[]_p “CID/WRITE.KMX,1D.ADOR/@1*
1D_D&NGC.SYNC “CID/WRITE.KMX,ADS/IBA,KMX/SP1.CON*
10_D.SYNC “CID/WRITE.KMX,ADS/IBA,XMX/SP1.CON,ACF/SYNC"
10(SC)_D “CID/WRITE.SC"

K[] “KMX/@1"

LA RA[] “SPO.AC/LOAD.LA,SPO.RAB/B1"
LA_R(DST)&LB_R(SRC) "SPO.AC/LOAD.LAB,SPO.ACN11/DST.SRC"
LA_R(SP2)&LB_R(SP1) "3pO.AC,/LOAD.LAB,SPO.ACN/SP2.SP1"

LAB_R1&RC[]_0

"ALU_O(A),LAB_R1ERC{&1]_ALU"

LAB_R1&RC[J_ALU “SPO.R/LOAD.LAB1.WRITE.RC,SPO.RC/®1,SHF/ALU"
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LAB_R18RC[J_ALU.RIGHT2 “SPO.R;LOAD.LAB1.WRITE.RC,SPO.RC/@1,SHF/RIGHT2"*
LAB_R1&RC[]_D.OXT[J+K[] "ALU_D.OXT{®2]+K{G3],LAB_R1&RC[®1]_ALU"

LAB_R1&RC[]_D+LC "ALU_D+LC,LAB_RI&SRC{®1]_ALU"

LAB_R1&RC[]_Q-K(] "ALU_Q-K[@2],LAB_RI&RC[@1]_ALU"

LAB_R1&RC[]_C-D "SPO.R/LOAD.LAB1.WRITE.RC,SPC.RC/®1,ALU/A-B,AMX/RAMX.OXT DT /LONG, BMX/RBMX,RBMX/D, SHF/ALU*
LAB_R1&RC[]_0O+LC+I "ALU/A+8+1,AMX;RAMX.OXT,DT/LONG,BMX/LC,SPO.R/LOAD.LAB1 . WRITE.RC,SPO.RC/@1,SHF/ALU"
LAB_R[] “SPO.R/LOAD.LAB,SPC.RAS/@1"

LAB_R(DST) "SPO.AC/LOAD.LAB,SPC.ACNT1/DST.DST"

LAB_R(SC) “SPD.AC/LDAD.LAB,SFQ.ACN/SCY

LAB_R(5P1) “5PC.AC/LOAD.LAB,SPC.ACN/SP1.5P1"

LC_RC[ ] "SPO.R/LCAD.LC,SPC.RC,/ 31"

LC_RC[ ]&r1_D "ALU_D,LC_RC[@1]&R1_ALU"

LC_RC[ J&R1_LA-K[] “ALU_LA-K[@2],LC_RC{®1]8R1_ALU"

LC_RC(5C) “SPO/LCAD.LC.SC”

LC_RC[]J&R1_ALU "SPO.R/LOAD.LC.WRITE.RAB!,SFO.RC/@1,SHF/ALU"

LC_RC[ }SR1_(LA+LB) .LEFT "AMX/LA,BMX/LB,ALU/A+B, SHF/LEFT,SPC.R/LOAD.LC.WRiTE.RA51,SEO.RC/@1"
LC_RC[ J&R1_(LA-LB).LEFT "AMX/LA,EMX/LB,ALU/A-B,SHF/LEFT,SPO.R/LOAD.LC.WRITE.SAB1,5P0.RC/@1"
LC_RC[ J&R1_LA+K[] “SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1,SHF/ALU,ALU/A+3, AaK, LA, BMX/KMX, KMX/@2"
LC_RC[]J&R1_LB  "ALU_LB,LC_RC[®1]&%1_ALU®

LC_RC[]&R1_Q “SPC.R/LOAD.LC.WRITE.RAB1 ,SPO.RC/@1,SHF/ALU,ALU/A, AMX/RAIMX , RAMX/Q"

;PC_... THRU PC&VA_...

PC_PC+1 "PCK/PC+1"

PC_PC+2 “PCAa/PCr2"

PC_PC+4 "PCK/PC+E"

PC_PC+N "PCK, PC+N"

PC_Q+PC "ALU/A+S,VAK/LOAD,PCK/PC_VA,8MX/PC,AMX/RAMX,RAMX/Q"

PC_VA “PCK/BC_VA"

PC&VA_ALU "VAK,/LOAC,PCK/PC_VA"

PC&VA_D "RAMX /D, AMX/RAMX, ALU/A,VAK,/LCAD,PCK/PC_VA"

PC&VA_D.OXT[]  "RAMX/D,AMX/RAMK.OXT,DT ®1,ALU 4,VAK/LOAD,PCK/PC_VA"

PC&VA_D.OXT[ J+PC "RAMX/D,AMA/RAV.C.CXT,DT @1,BMX,/PC,ALU/A+B,VAK/LDSZ, PCK/FC_VA"
PC&VA_D.SXT[ J+PC "RANMX/D,AMX/RAMX.SXT,DT/®1,8MX PC,ALU/A+B,VAK/LCAD,PCK/C_VA®

PC&VA_D+K[ ] CRAVIX/D.AMX/RAMX , KMX, &1, 80X WX, ALL/A+B,VAK/LOAD,PCK/PC_VA"

PC&VA_D-K] ] CRAMX, D, ANX/RAMK ,KMX, 1, B2X " ¥X,ALU,/A-B.VAK/LOAD,PCK/PC_va"

PC&VA_D-PC CRAVX/D,ANX/RAMX,2L/PC, ALY, A-B, VAK/LOAD, PCK/PC_VA"

PC&VA_K[] KX/ BT, BVK/KMX L ALL, B, VAR, LCAD,FCK/PC_VA"

PC&VA_PC “BMX/PC,ALU/B,VAK/LCAD, PCK/ FC_VAY

PC&VA_Q CRAMX/Q, ANX/RAMX ,ALL/ A, vAK, LTAD, PCK/PC_VA®"

PC&VA_Q-D BRALX/Q.ANMK,/RAMX ,REVX, D, ZMX, REVX,ALU/A-B,VAK/LCAD,PCK/PC_L A"
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PC&VA_Q-K[ ]
PC&VA_Q+PC

PC&VA_Q.SXT[]+PC
PC&VA_R[].ANDNOT.K] ]

PC&VA_RC{ ]
PC_VIBA

TRAMX/Q . AMX/RAMX , KMX, @1, BVX/KMX ,ALU/A=8,VAK/LCAD,FCK/PC_VA"
"RAMX,Q, AMX/RAMX, 8K /2C,ALU/A+E, VAK/LGAD, PCK,/PC_VA"
SRAMX/Q, AMK, RAMX.SXT DT @1,BMX/PC,ALU/AZE VAK/LOAD,BCK/PC_VAY

"§FQ.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,VAK/LOAD, PCK/PC_VA"
“PCK/PC_1BA"

+Q.0... THRU Q_D...

Q_0

Q_0-D
Q_0~-K[]
Q_o-LC
Q_O+MASK+1
Q_O0+PC.RLOG
Q_0-Q
Q_ACCEL&SYNC
Q_ALU

Q_ALU. LEFT
Q_ALU.LEFT2
Q_ALU.RIGHT
Q_ALU.RIGHT2
Q_ALU(FRAC)

Q_D
Q_O(FRAC)(B)
Q_D.0XT[]

"QK. CLR"

“AMX, RAMX.OXT,DT/LONG, 33%X /D, BVX/RBMX,ALU/A=B, SHF/ALU, QK /SHF "
“AMX/RANMX.OXT,DT/LONG, KMX, @1, BVX/KMX ,ALU,/A-8,SHF/ALU,QK/SHF"
“AMX, RAMX . OXT,DT/LONG, 3MX,'LC, ALU/A=B, SHF /ALU, QK /SHF "
"AMX/RAMX.CXT, DT,/ LONG, BYMX, MASK , ALU/A+B+1,SHF/ALU,QK/SHF"
“AMX, RAWX.OXT,DT/LONG, 84X /PC,ALU/A+B.RLCG, SHF /ALY, QK/SHF »
“AMX/RAMX.OXT,DT/LONG,R3MX/Q, BNX/RBMX, ALU/A=B, SHF/ALU, QK / SHF "
"GK/ACCEL,ACF/SYNC"

“SHF,ALU,QK/SHF "

YSHF, LEFT,QK/SHF "

“SHF,ALU.DT,DT/LONG,QK/SHF"

"SHF/RIGHT,QK/HF"

“SHF/RIGHT2, 0K/ SHE"

"SHF /ALU,QK/SHF . FL"

WK,/ D"

YREWX/D,BMX/RBMX ,ALU/B,SHF/ALU,GK/SHF.FL"

"RAMX /D, AMX/RA%X.CXT,DT,/®1,ALU 4, SHF/ALU,QK/SHF"

Q_D.OXT[J+K[1.LEFT "RAMX/D,AMX/RAMKX.CXT DT /€1, \NX/@2Z,BMX/KMX, ALU/A+B,SHF /LEST ,QK/SHF"

Q_D.AND.K[]

Q_D.AND.K[].RIGHT
Q_D.AND.K[].RIGHT2
Q_D.ANDNOT.RC[]

Q_D.AND.RC[]
Q_DEC.CON
Q_D+K[]
Q_D+K[].LEFT
Q_D-K[]
Q_D+LC
Q_D-LC
Q_D.LEFT3
Q_D.OR.K[]

“RAMX /D, ANX/RAMX  KMx , 21, ENMX. AMX, ALU/AND,SHF /ALY QK/SHF"
PRAMX /D, AMX RAMX, RIZC &1, BVX/KMX,ALU/AND,SHF/RICHT , Qn ' SHF"
SRAMX /D, AMA, RAMX , RiVK, 81, BMA/ KX ALL/ANDG , SHF /RICHT 2, 3

“RAMX /D, AMX,/RAMX,SPO.R/LCAD.LC,3PO.RC,/@1,8WMX,/ LC,ALU/ANDNI T, 5-F /ALY, QK /SHF "

“RAVX /D, AMX/RAMX,SPO.R/L0AD..C.SPO.RC/@1,BMX/LC,ALU/AND, 3HF /ALY, QK SHF"
"QK,/DEC.CON"

YRANMX D, AMX/RAMX , KMX /&1, BWX, KX, ALU/A+B, SHF /ALY, QK/SHF "

YRAWMX /D, AKX /RAMX , KMX /@1, BWX, KMWX, ALU/A+B, SHF,'LEFT ,QK/SHF"

CRAMX /D, AVX/RAMX KM /81, BAX, hMX, ALU/A-B,SHF/ALU,QK/SHF"

"RAMX/D, ANX 'RAMX, BYY/LC, ALY/ A+B, SHF /ALY, QK/SHF"

SRAMX/D, AV, RANA, BilX /LT, ALU, A-B, SHF /ALU, QK,/SHF "

"RAVK/D, AMX/RAMX , ALU/A,SHF/LEFT3,QK/SHF "

CRANMX/D, AMX/RAGX . KML /€1, B4 KMX , ALU,/CR,SHF/ALU,OK/SHF"

“SPO.R/LOAD.LAB,SPC.RAB/&1,AMX/LA KMX/®2,BMX/KMX,ALL ANDNOT,VAK/LOAD,PCK/PC_VA"
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Q_D.OR.RC[] “RAMX /D, AMX, RAYMX,SEC.R/LOAL.LC,SPO.RC/@1,BMX/LC,ALL/OR,SHF 'ALU,QK/SHF "
Q_D-Q “RANMX/D.ANX/RAMX ,REWX,Q,EWX/RENX,ALU/A~B,SHF/ALU,QK/SHF"
Q_D.RIGHT YRANK /D, AMX/RAMX , ALJ /A, SHF/RIGHT ,QK/SHE "

Q_D.RIGHT2 CRAMK/D,AMX, RANMK,ALU/A, SHF,/RIGHT2, QK/ SHF"

Q_D.SXT([] CRAMX /D, AMX/RAMX.SXT,0T /81 ,ALU,; A, SHF/ALU,QK/SHF*
Q_D.XOR.Q “QK/SHF ,ALU/XOR, AMX RAMX ,RAMX /D, BMX/RBMX , REMX/Q, SHF /ALU"
;Q_IB... THRU Q_PC...

Q_IB.BDEST "1BC/BDEST,QK/ID,MCT/ALLOW. IB.READ"

Q_1B.DATA "QK/ID,MCT/ALLCW.IE.READ"

Q_1ID[] "CID,/READ.KMX, ID.ADLR,/®1,QK, 1D"

Q_ID(SC) "CID/READ.SC,QK/ID"

Q_K[] “KNX, ®1,BMX,/RMX,ALU,E,SHF/ALU,GK/SHF"

Q_K[].cTx “KMX, B1,BUX/KMX, ALU,/B.SHF,/ALL.DT,DT/INST.DEP,QK/SHF"
Q_K[]1.RIGHT VKX, B, BV X/KMX,ALL /B, SHF /RIGHT ,QK/SHF

Q_K[].RIGHT2 YKMX /@1, BYX/KMX,ALU B.5=F /RIGHT2,QK/SHF"

Q_LA “AMX/LA,ALU/A, SHF/ALU.GASHF"

Q_LA.AND.K[} YAMX, LA, KMX/@1,50% »MX, ALL,/AND ., SHF /ALY, QK/SHF"
Q_LA.ANDNOT.RC[] “8NX/LA.SPO.R, LOAD.LC,SPO.RC,/ @1, 30X/LC,ALU/ANDNOT , SHF/ALU,QK/SHF "
Q_LA+K[ ] TAMX/LALKNX,/@1,BVX, nMX,ALU/A+E,SHF /ALY, QK SHF"

Q_LA-K[] TAUX, LALKNX /@1 BMX, KMX,ALU/A=E SHF/ALU,QK/SHF"

Q_LA+Q CAMX /LA REMX,Q,BVX, REMX,ALU/A+B,SHF/ALU,QK/SHF"

Q_L8 MENX, LB,ALU/B, SHF /A U, QK. SHF"

Q_LC CBMX/LCL,ALU/B, SHF/ALY, QR SHF"

Q_NDT.Q "RAMX/Q,AMX/RAMX,ALU/NOTA,SHF /ALU,QK/SHF"

Q_NCT.R[] “LA_RA[@1],AMX/LA,ALU/NOTA,Q_ALU"

Q_PACK.FP “BMX/PACKED.FL,ALU/B,SHF/ALU,QK/SHF"

Q_PC “8MX/PC,ALU/B, SHF/ALU,QK/SHF"

1Q_Q... THRU Q&VA_...

Q_Q.0XT[]-K[] "RAMX/Q, AMX/RAMX.OXT ,DT/@1,KMX/82, BMX/KMX ,ALU/A-B,SHF/ALU,QK, 'SHF"
Q_Q.OXT[].LEFT “RAMX/Q,AMX/RAMX.OXT,DT/ /®1,ALU/A,SHF/LEFT,QK/SHF"
Q_Q.OXT[].OR.D YRAMX,/Q,AMX/RAMX .0XT ,DT /@1 ,RBMX, D, BMX/RBMX,ALU/OR,SHF /ALU,QK/SHF"

Q_Q.AND.K[] "RAMX/Q, ANX,/RAMX , KMX /&1, 3MX/hMX , ALU/AND, SHF /ALU,QK/SHF"
Q_Q.AND.K[].RIGHT YRAMX/Q, AMX ./ RAMX,KNMX /81, BMX/KMX , ALU/AND,SHF /RIGHT ,QK/SHF"
Q_Q.ANDNOT.D “RAMX/Q,AMX/RAMX ,RB¥X, D, EMX, RBMX ,ALU/ANCNOT,SHF /ALU,QK/SHF"
Q_Q.ANDNOT.K[] "RAMX/Q., ANX/RANX KA A /@1, BMX, KIX , ALU/ANDMOT ,SHF /ALU,QK/SH="

Q_Q.AND.RC[] Y“RAMX/Q,AMX/RAMX,SPQ.R/LGAD.LC,SPO.RC/®1,BMX/LC,ALU/AND,SHF /ALU,QK/SHF"
Q_Q-0 “RAMX,'Q, AMX/RAMX,REMX, D, BMX/RBMK,ALU/A-B,SHF/ALU,QK/SHF"

Q_Q+D YRAMX/Q.AMX/RAMX,RBMX,/ D, EMX/ROMX, ALU/A+B, SHF/ALU,QK/SHF"
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_Q-D=1
_Q(FRAC)
_Q(FRAC) (B)
_Q+K[]
—Q-K[]
-K[]-1
+LC

Lc

.LEFT
-MASK-1
_Q.0OR.K[]
_Q.DRNOT.MASK
Q_Q+PC
Q_Q.RIGHT
Q_Q.RIGHT2

Q
Q
Q
Q
Q
Q.Q

Q_Q

Q_Q
Q_Q-LC-1
Q_Q

Q.Q

Q_Q

o]

Q R{].AND.K[]

"RAMX/Q, AWX,/RAMX,R3MX,/D,BVX/RB¥X,ALU/A=B~1,5HF /ALU,QK/SHF "
"RANX/Q . AMX/RAMX , ALU /A, SHE /ALY, QK/SHF . FL"

“REMX/Q, BWX/RSMK , ALU/B, SHF/ALU,GK/SHF.FLY

"RAMX/Q, AWK/RANK , KMX /@1, BMX, nMX , ALU/A+B, SHF /ALU, QK/SHF»

“RAMX/Q. AMX/RAMX , KMX /@1, BMX KM%, ALU/A=B, SHF /ALY, OK/SHF "

PRAMX/Q, AWK /RAMX , KMX /@1, BMX/KMX, ALU/A=B-1,SHF /ALU,QK/SHF "
"RAMX,/G, AWX/RAMX , BMX /LC,ALU/A+B, SHF /ALU, QK/SHF "
"RAVIX/Q.AVMX/RAMX, BMX/LC ,ALU/A=B, SHF/ALU, QK/SHF "

“RAMX, Q. AMX/RAMX , BMX/LC,ALU/A=S=1,SHF /ALU,QK/SHF*

1OK/LEFT

"RAMX/Q, A%X/RAMX , BMX /MASK,ALU/A=B=1,SHF /ALU,QK/SHF "

"RAMX/Q, AJX/RAIX KMX /@1, BMX,'KMX , ALU/OR, SHF /ALU, QK/SHF »

"RAMX/Q, AMX/RAMX , BMX /MASK , ALU, ORNOT , SHF /ALU, QK /SHF *

"RAMX, Q. AVX/RAMX, BYX/PC,ALU/A+B, SHF /ALY, QK/SHF"

"QK/RIGHT"

“QK/RIGHT2"

“RAMX/Q, AWMX/RAMX . SXT ,DT/@1,ALU/A,SHF/ALU,QK/SHF "
“SPO.R/LOAD.LAB,SPC.RAB,/E1,ANX LA, ALU/A . SHF /ALU,QK/SHF"
“SPO.R/LOAD.LAB,SPC.RAB/®1,8MX /LA, KMX/GZ, BMX/KMX , ALU/AND, SHF /ALU, QK,/SHE "

Q_RE].AND.K[].RIGHT "SPO.R/LOAC. LAB,SPO.RAS ©1,AMX, LA,ALU/AND, BMX/KMX , KX, /@2, SHF/RIGHT , QK/SHF "

Q_R[].ANDNOT.K[
Q_RC[]
Q_RC[J(FRAC)
Q_R[](FRAC)

"S$PD.R/LOAD.LAB,SPC.RAZ, @1,AMX /LA KMX,/ @2, BMX/KMX , ALU./ANDNOT ,SHF/ALU, QK/SHF"
“SPO.R;LCAD.LC,SPO.RC/€1,BMx/LC,ALU/B,SHF/ALU,QK/SHF"
"SFO.R/LCAD.LC.SPO.PC/©1,BHX/LC.ALU/B.SHF/ALU.OK/SHF.FL"

“SPO.R/LCAD.LAZ,SPC,.RAB/@1 ,ANX,/LA,ALU/A,SHF/ALU,QK,/SHF.FL"

Q_R(PRN).ANDNOT.Q "SFO. AL /L“AD LAB,)PO ACN/PRN ANX/LA ,REMX/Q,BMX/RIMX, ALL,/ANDNOT ,SHF/ALU,QK/SHF"

Q_R(PRN+1)
Q_R(PRN+1).AND.Q
Q_R(SRC!1).AND.K
Q_sc

Q8VA_ALU

QuVA_D

Q&VA_D+LC
Q&VA_LA
Q&VA_Q+LB.PC
R[]J_0...THRU R]

“SPO.AC/LGAD.LAB,SPO.ACN, PRN+1,AMX/ LA, ALU/A,SHF/ALU,QK/SHF"
"SPO.AC/LOAD.LAS, 3PC. ACN/PRN+1, AWK/ LA, RBMX/Q, BMX, RSV, ALU/AND , SHF /AL, QK/SHF"

[1 “SPO.AC/LOAD.LAB,SFO.ACNT1/SRC.CR.1,AMX/LA,KMX/@1  ENX/KMX,ALU/AND,SHF/ALU,QK/SHF*

"ALU/B,BYMX, KNX,KMX 'SC,SHF /ALU,QKR/SHF*

"VAK,/LCAD,SHF/ALU,GK/SHF"

"RAMX/D, AMX /RAMX ,ALU/A ,VAK/LOAD,SHF/ALU,QK/SHF"

“RAMX /D, AMX/RAMX, BMX /LC ,ALU, A+3, VAK/LCAD, SHF /ALU,QK/SHF"

WAMX/LA,ALU/A, VAK/LOAD, SHE/ALU, QK/SHE "

“RAMX/Q, AMX /RAMX , BMX /PC.OR. LB, ALU/A+B,VAK/LOAD, SHF/ALU, QX /SHF"

]_PACK.FP

"SPO.R/WRITE.RAB,SFO. RA3'3 ,«VX/RAMX OXT,DT/LONG,ALU/A, S*F J
YAMXRAMX.CXT,DT, LONG, / 8YX/RBMX,ALU/A-B,SHF/ALU,SPC 3
"AMX,/RAMX.OXT,DT/LCNG, KJ\ Fv\'KVX ALU/A=5,SHF /ALY, SPO.R
VAMX RAMX.OXT DT, LONG, EMX, LB,A J/A-B,SHF/ALU,SPO.R/WRITE .~

E.RAB,SPO.RAB/G1"
-RAB,SPJ.RAB/®1"
LRAB/GLY
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c-1
R.LC

K
[
-L
.0
N
.OR. O
Q
-Q
Q
1

LA+D+1

LA-D

LA+K[ ]
LA+X[ ]+1
LA=-K[]
_LA+K[].RLOG
_LA-K[].RLOG
R6_LA+K[ ].RLOG
R6_LA-K[].RLOG
RIT_LA+LC
RIJ_LA+MASK+1
R{]_LA-MASK-1
R[]_LA.OR.D

{
[
{
[
[
[
().
{
[
[
6
[
[
[
[
[
[
[
{
[
[
[
[
{
[
[
[
[
[

DD VDIV VDVXVDDIDVDDDVDODDIIVVDUYDVDXDDD DI

_D
1
1
1.
I
1
1
1
1
-
1
I
1.
I-
1.
1
1.
1
]

WANX, RAWX.OXT,DT/LCNG.EBNN, L8, ALL/A+B+1,SHF /ALY, SPO.R/WRITE. “A2,SPJ.RAZ/B1"
"AMXRAMA . OXT DT/ LONG, RBVK/ G, BVX/RBMX, ALU/A-B,SHF JALU,SPJ.R, *XITE.RAB, SPO.RAS/@1°
AN /RAMX.OXT,DT/LCNG, EMX hitX,mMX, .1,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/®1*
"SHF,ALU.5FO.R/WRITE.RAZ. SFO.RAB/@1"
"SPO.R,WRITE.RAB,SPO.KA3 &1, SHF, LEFT"
"GHE/RIGHT,SPO.R/WRITE.RAS, SI-0.RAB/@1"
“SPO.R/WRITE.RA3,SFCQ.RAB/&1,RAMX/D, AMX/RAMX ,ALU/A, SHF/ALU"
"S20.R/WRITE.RAE,SPO.RAB/ @1, ALU/AND, AMX/RAMX , RANMX,/ D, BMX/n 31X, nN¥ /@2, SHF /ALU"
WSPO.R/WRITE.RAE,SCI.RAZ. DT, RAMX /D, AMX/RAMX  KMX /@2, BMX /KX, & 5, A+B, SHF/ALUY
"5P0.R,/WRITE.RAB,SFO.RAS 21,RA&NX/D, AMX/RAMX , KVMX /@2, BMX/Kix ,ALJ, A=B,SHF/ALU"
“SPo.R/WARITE.RAB,SPJ.RAB/KE,RAMX/D ., AMX/RAMX , KMX /@1, BMX /K" <, ALU/A+B.RLOG. SHF/ALU"
CALU_D-LC-1,R{@1]_ALU"
"SPO.R, WRITE.RAB,SP2.RA3 &1, ALU GR,AMX/RAMX, RANX/D,BMX/LC . SHF ALU"
"S$P0.R/WRITE.RAB,S2C.RAB/@1,ALU/DR, ANX /RANX ,RAMX - T, BiiX, PACKED. FL, SHF/ALU”
WSPO.R,WRITE.RAB,SPO.RAS 21, RAMA/D, AMX/RANMX,REMX/Q, BMX/RSV<, ALU,/OR, SHF /ALU"
WGPO.R/WRITE.RAB,SFC.RAB/B1.RAMX /D, AMX/RAMX,REMX,'Q, BMX/RI7WX , ALU,/A+B, SHF/ALU"
vSPO.R,/WRITE.RAB,SFG.RAB, 21.RAMX/D, AMX, RANMX ,REMX/Q, EMX/R (XL A_U A=B . SHE/ALUY
"SPO.R/WRITE.RAB,SPC.RA3,/®1, R4 /D, AMX, RAMX , RENIX/Q, BMX/RBNX, ALU/A+8+1,SHF/ALU"
"BMX/KMX , KMX,/@®2.ALU, B,S4F /ALU, S50, R/WRITE.RAB, SPO.RAB/@1 "
“SPO.R/WRITE.RAB.SFPO.RAB, &1,AMX, LA, ALU/A,SHF/ALUY
WARIX /LA, BYX/KMX . KMX "@2,ALL/ ZND,SHF /ALU,SPO.R/WRITE.RAB,SEC

“AMX/LA,RBMX/D.SWK/QEM\,ALU/A*B.SHF/ALU,SPC.R WRITE.RAB,SFC.RAS 31"
FANX, LA,RENX/D,SMA RBNX,ALU, A=E+1,SHF/ALU,5P0. R/WRITE. RAS 3.RAB/@1"
TAMX/ LA RBVX/D,BVX, R3MX,ALU A-B,SHF/ALU,SPO.R/WRITE. RASB, LRAB, 21N
TAMK. LA, EVMX, KMX, KMX ‘@2, ALU,/A+B,SHF/ALU,SPO.R/WRITE.RAB,S*C.RA5, @1

CANX /LA, BVMX/KMX, KX 82, ALU/A+B+1 ,R[@1]_ALU"
"AMX,LA,BTK/KMX,KMKw@2,A;U/A-B,SHF/ALU,SDO.R/WRITE.RAB,Sﬁo.RAS @

WAMK /LA, SVX,AMX, KMX 22, ALU/A+E.RLOG,DT/LONG, SHF/ALU,SPO.R WRITE.RAS,SPO.RAB/@1"
“ATAX LA BMIX/KMA, kMX, 32, ALU/A-B.RLOG,DT/ LONG,SHF/ALU,SPO.R, wRITE.RAB.SFO.RAB/@®1"
“ANMX, LA, B.X,/KMX, KMX /@1 ,ALU/A+B.RLOG,DT/WORD,SHF/ALU,SPO. % wRITE.RAS,SPO.RAB/RE"
“AMX LA, 3%X/KMX,KMX 81,ALU/A-B.RLOG,DT/WORD,SHF/ALU,SPO. 2, 4RITE.RAB,SPO.RAB/RE"
"AUK  LALBMX/LC,ALU/A+3,55F,/4LU,SPO.R/WRITE.RAB,SPO.RAB/@1"

FAMX /LA, BVX/MASK, ALU/A+D+s,p[@1]_ALU"
“ALU/A-B—1,AMX/LA,CIX,/MASK,SPO.R/WRITE.RAB,SPO.RAB/@®1 ,SHF ‘ALL"

“ANX/ LA, RSNX/D . EMA, psmx ALU OR,SHF/ALU,SPO.R/WRITE.RAB,SF3.RAS/ 21"

[ ]_LA.QRNOT.MASK WAMX LA, EMA MASK, ALU, ORNOT,SHF/ALU,SPO.R/WRITE.RAZ, 570, RAB/@1"
RIT_LA+Q "AMX/LA,RBMX/Q, EMX/#2MX, ALU, A+B, SHF/ALU,SPO.R/WRITE.RAB.553.3A84@1“
R[]_LA-Q "AMX,LA,RBYX/Q,5MX, &BVX,ALU, A=3 ,SHF /ALU,SPC.R/WRITE.RAB,SPC.RAB/@1"
R{]_LB "BMX,/LB,ALU/B,SHF/ALU,SFZ.R WRITE.RAB,SPO.RAB &1i"

R{]_LC "emx/Lc.ALU/B.SHC/A;U.SD:,R/WR:TE.RAE.SPO.RAB;@1"
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R[J_LC.RIGHT "BMX, LC,ALU/B,SHF/RIGHT ,5P0.R/WRITE.RAB,SPQ.RAB/®1"

R[]_NOT.O YAMX, RAMX.OXT , DT,/ L3NG, ALU,/NCTA,R[@1]_ALU"

R[{}_NOT.D "RANVX /D, AMX,/RAMX, ALU/NOTA,R[&1]_ALU"

R[ J_NOT.MASK “BMX, MASK, AMX /RAMX.OXT,DT/LONG,ALU/ORNOT,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"
R{]_NOT.Q “"RAMX/Q, AMX/RAMX ,ALU/NOTA ,R[@1]_ALU"

R[J_PACK.FP “BWMX,//PACKED.FL,ALU/B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"

iRII_Q... THRU R[]_RLOG...

R[]_ "SPO.R/WRITE.RAB,SPQ.RAB/@1,RAMX/Q, AMX/RAMX ,ALU/A,SHF/ALU"

R{]_Q+1 CALU_C+Q+1 RIE1]_ALU"

R[]_Q+5 "SPO.R,/WRITE.RAB,SFC.RAB/@1,ALU/A+B+1,BMX/KMX ,KMX/ .4, AMX /RAMX ,RAMX/Q, SHF/ALU"
R[]_Q-D "SPO.R/WRITE.RAE,SPC.RAS ‘®1,RAMX/Q,AMX/RAMX ,RBMX,/D,BMX/R5MX,ALU/A~B, SHF /ALU"
R[]_Q-D-1 "SPO.R,/WRITE.RAB.SPZ.PAE ‘@1, ALU 'A=B~=1,ANX,/RAMX,RAMX/Q, BMX, REMX . REMX/D, SHF /ALU"
R[]1_Q+K[] “SPO.R/WRITE.RAB,SPO.RA2 "31,5ANMX/Q, AMX/RAMX , BMX /KX ,KMX /22, ALU/A+B, SHF /ALUY
R[1_Q-K[] "SPO.R,/WRITE.RAB,SPT.RAB 21,RAMX/Q, AMX,/RAMX, BMX/KNMX ,KMX/22,ALU/A~B,SHF/ALU"
R[]_QO-K[].RLOG "RAMX/G,ANX/RAVMK, VX / KVX, KX, ®2,ALU/A~B.RLOG,DT/LONG,SHF - ALU,SP0.R/WRITE.RAB,SPO.RAB/O1"
R{]1_Q+LB “SPO.R,/WRITE.RA3,SPC.RAB, 1,8LU A+B,AMX/RAMX,BMX/LB,RAMX Q,SHF/ALUY

R[]_Q+LC "SPO.R,/WRITE.RAB,SrJ.RAS./®1,RAMYX/Q,AMX,/RAMX,BMX/LC,ALU/A+B,SHF/ALU"

R[]_Q-LC “SPO.R/WRITE.RAB.SPC.RAR @1, RANX/Q,AMX/RAMX,B"MX/LC,ALU/A~S, 34F /ALU"
R[]_Q.AND.K[] “ALU/AND,SPO.RSsRITE.PA3,3F0.RAS/S1,ANMX/RAMX , RAMX /Q, BMX /5 X, KMX /@24
R[]_Q.ANDNOT.K[] "SPC.R/WRITE.RAS,SPJ.RA3,/®1,ALU/ANDNOT, AMX/RAMX, 221X “Q, BNX /KN, , KMX/®2,SHF /ALU"
R[]_Q.CR.D "SPO.R/WRITE.RAS,SFC.RAR =1,ALU/OR,AMX,/RAMX,RAMX/Q,BMX/R2M" 4, REMX ‘D, SHF /ALU"
R[]_Q.ORNOT.K[] “SPO.R/WRITE.RAB,SPC.RAS '31,RAMX/Q, AMX/RAMX , BMX /KMX ,KMX/ 52, ALU/CRNOT, SHF /ALU®
R[J_Q.RIGHT.1 “ALU_Q,SHF/RIGHT,SFO.R, WRITE.RAB,SPO.RAB/O1"

R[]1_RLOG.RIGHT.1 “BMX/0,MSC/READ.RLGG,ALU/B,SHF/RIGHT,SPO.R/WRITE.RAB,SP0O.RAG/@1"
sRC[}_0... THRU RC[]_D...

RCI]_O “AMX/RANMX .OXT.DT/LONG,ALU/A.SHF/ALU,SPQ.R/WRITE.RC.5PR.RC /81"

RC[]_0-D *AMX/RAMX .0XT,DT/LONG,RBMX/D, EMX/RBMX,ALU/A-B,SHF/ALU,SPC.R/WRITE.RC,SPO.RC/@1*
RC[]_O+K[]+1 “AMX/RAMX.OXT,DT/LONG,KMX/®2, BMX/KMX ,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
RC[]_04LC+1 "AMX/RAMX.OXT,DT/LONG,BMX ‘LC,ALU/A+B+1,SHF/ALU,SPO.R/WRITE .RC,SPO.RC/@1"

RC[ J_O+MASK+1 "AMX/RAMX.O0XT,DT/LONG, BMX /MASK,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/O1"
RC[{]_0+MASK+1.RIGHT2 "AMX/RAMX .OXT ,0T/LONG, BMX/MASK,ALU/A+B+1,SHF/RIGHT2,5P0.R/WRITE.RC,SPO.RC/01"
RC[]J_ALU "SHF/ALU,SPD.R/WRITE.RC,SPO.RC/®1"

RC[)_ALU.LEFT “SHF,/LEFY,SPC.R/WRITE.RC,SPO.RC/®1"

RC{]J_ALU.LEFT2 "SPO.R/WRITE.RC,SPO.RC/®1,SHF/ALU.DT,DT/LONG"

RC[]_ALU.LEFT3 “SPO.R/WRITE.RC,SPO.RC/@1, SHF/LEFT3"

RC{]J_ALU.RIGHT "SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/@1"

RC[]_D “RAMX /D, AMX/RAMX,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPC.RC/@1"

RC[]_D.OXT[] “RAMX/D,AMX/RAMX.OXT ,DT/@2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"
RC[J_D.AND.K[] "RAMX/D,AMX/RAMX,BMX/KMX KMX,/®2,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/®1"

(LNOD) SNOILINIZ3d @314 NOY TOHLNOD JILSONOVIAOHIINW



8le

RC{]_D.AND.MASK
RC{]_D.ANDNQT.Q
RC{]_D(8)
RC{]_D.CTX
RC{]_D+K[]
RC[]_D-K[]
RC{]_D.LEFT
RC[]_D.LEFT3
RC[]_D.OR.K[]
RC{]_D.OR.Q

RC[]_D.GRNOT.K{]

RC[]_D.SXT[}

iRC[I_K... THRU
RCLI_K({]
RC[J_K[]+1
RC[)J_K[].LEFT2
RC{J_K[].RIGHT2
RC[].LA

RC[J_LA.AND.K[]
RC{J_LA.CTX
RC[]_LA-K([]
RC[]_LB
RC[J_LB.LEFT
RC[]_LC
RC[J_NOT.Q

RC[ ]_PACK.FP
RC[]_PC

RC[]_Q
RC[]1_Q.0XT[]
RC[J_Q.AND.K[]

"RAMX /D, AMX/RAMX, BMX /MASK,ALU/AND, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/21"

“RAMX /D, AMX,/RAMX ,RE%X/Q,BMX  RBAX , ALU/ANDNOT ,SHF/ALU,SPO.R,'WRITE.RC,SPO.RC/@1*

“REMX /D, SWMX/RBMX ,ALU,/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/®1"

YRAYVIK/D, AMX/RAMX,ALU/A,SHF/ALU.DT,DT/INST.DEP,SPO.R/WRITE.RC,SE0.RC/®1"

CRAMKX /D, AMK /RANX, BMX /K¥MX , RMX, 82, ALU/A+B, SHF /ALU,SPO.R/WRITE.RC,SPO.RC/®1"

TRAMX /D, AMX/RAMX , BMX /KMX , KMX/ 82, ALU/A~B, SHF/ALU,SPO.R/WRITE .RC,SPD.RC/@1"

"RAMX /D, AFX/RAMX,ALU ‘A, SHF/LEFT,SPO.R/WKRITE.RC,SPO.RC/@1"

YRANMX/D ., AMK/RAMX,ALU/A,SHF/LEFT3,SPO.R/WRITE.RC,SPC.RC/@1"

"RAMX /D, AMX/RAMA , KMX /@2 , EMX, KMX, ALU/OQR, SHF /ALU,SPO.R/WRITE.RC,SPO.RC/@1"

“RAMX /D, AMX /RAMX,RB¥X/Q,EX,/RBMX,ALU/OR,SHF/ALU,SPO.R/WRITE.RC,S70.RE/®1"
w$P0.RC, &1,5P0. R,/ WRITE.RC,ALU/ORNOT , AMX/RAMX , RAMX /D, BMX / kMX , KMX /@2, SHF /ALU"

YRAMX /D, AMA/RANX.SXT ,DT,®2,ALU/A,SHF/ALU,SPQ.R/WRITE.RC,S70.RC/@1"

RC[J&VA_...

“KMX,/®2,BMX/KMX,ALU. B,SHF/ALU,S®0.R/WRITE.RC,SPO.RC/@1"

"AMX,'RAMX . OXT,DT/LONG, KWX, &2, BVMX/KMX,ALU/A+B+1,SHF/ALU,S50.R/WRITE.RC,SPO.RC/@1"

"KMX, ®2, BMX/KMX,AL!" ‘B, SHF,ALU.CT,DT/LONG,SPO.R/WRITE.RC,SPD.RC/81"

UMK, @2, BVX/KMX,ALU, B, SHE/RIGHT2,5P0.R/WRITE.RC,SPO.RC/®1 "

"AMX/LA,ALU/A,SHF/ALU,SPO.R,/WSITE.RC,SPO.RC/@1"
"ALU_LA.AND.K[22],RC{©1]_ALU"

"ANMX/LA,ALU/A,SHF/ALU.DT,DT, INST.DEP,SPO.R/WRITE.RC,SPO,RC/@1"

"ANX, LA, KNX /B2, BMX/KMX, ALU/A-B,SHF /ALU,SPO.R/WRITE.RC,SPC.RC,/61"

“BMX/LB,ALU/B,SHF,ALLU,SP2.R/WRIiTE.RC,SPO.RC/@1"

“BIAX/LB.ALU/B,SHF/LEFT,S5C.R, WRITE.RC,SPG.RC/®1"

“8MX/LC,ALU,/B,SHF/ALU,SPC.R/wRITE.RC,SP0.RC/@1"

"RAMX/Q.AMX/RAMX,ALL/NCTA RC{®1]1_ALU"

“BMX,;PACKED.FL,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/®1"

“BiaX/PC,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1"

"RAMX Q. AMX/RAMX , ALU/A, SHT /AL, SPO.R/WRITE.RC,SPO.RC/@1"

YRAMX/Q,AWX/RAMX.OXT ,DT/@2,ALU/A,SHF/ALU,SPO.R/WRITE . RC,SFO.RC,/@1"

CRANX QL ANX/RAMX, BMX /RMX , KMX, 82, ALU/AND, SHF /ALU,SPC.R/WRITE.RC,SPD.RC/@1"

RC[]_Q.ANDNOT.K[] WRAMX/Q, AMX, RAMX, BMX  KMX , KMX/@2, ALU/ANDNOT , SHF /ALY, SFO.R/WRITE.RC,SPO.RC/B1"
RC[]_Q+1 "ALU_Q+0+1 ,RC[81]_ALU"

RC[]_Q+K[] YRAMX,/ Q. ANK/RAMK , BIK /KM L. KX, ®2, ALU/A+B, SHF /ALU,SPO.R/%RITE.GC,SPC.RC/®1"

RC[]_Q-K[] CRAMK, QL ANMX/RAMK, BMK /KX, KNX /&2, ALU/A=B,SHF/ALU,SPC.R/WRITE.RC,SPO.RC/@1"
RC[1_Q.LEFT CRAMX, Q. ANX/RAMX , ALU/A,SHE,LEFT,SPO.R/WRITE.RC,SPO.RC/@1 "

RC[]J_Q.LEFT3
RC[]_Q-MASK-1
RC{]_Q+PC
RC{J_Q+PC+1

YRANMX,Q,FMX/RAMX , ALL /A, SHF, LEFT3,SPO.R/WRITE.RC,SPC.RC/®@®i"
PRAVMX/QLAVK/RANX, BMA/NASK  ALUA-B-1,SHF/ALU,SPO.R/WRITE.RC.SPC.RC/@1"
CRANVK/Q,ANX/RAMX, BMX/PC,ALU/A+E,SHF/ALU,SP0.R/WRITE.RC,S5 2. RC/&1"
CRANMX/Q.ANMX/RAMX,BYX,PC,ALU, A+B+1,SHF/ALL,SPO.R/WRITE.RC,S52].RC/@1"
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RC(SC)_ALU

TRAMX/Q,AMX/RAMX,ALU/A, SHF/RIGHT ,SPO.R/WRITE.RC,S5P0.RC/@1"

"RAMX/Q, AMX/RAMX.SXT ,BT/22,ALU/A,SHF/ALL,SPO.R/WRITE.RC,SPO.RC/@1
"BMX,0,MSC/READ.RLCG,ALU/B,SHF/RIGHT ,SPO.R/WRITE.RC,SPO.RC/@1

YRAMX,/ D, AMX/RAMX ,REMX/Q, BMX/KBMX ,ALU/A+B, VAK/LOAD,SHF/ALY,SPO.R/WRITE.RC,SPO.RC/®P1"
"SHF/ALU,SPO/WRITE.RC.SC"

iR(DST)_... THRU R[]&VA_...

R(DST)_ALU
R(DST)_O

R(DST)_D.SXT[].RIGHKT

R(PRN)_ALU
R{PRN)_D
R(PRN)_D.OR.Q
R(PRN)_D[]Q

R(PRN)_D+K[].RLCG "RAMX/D,AMX/RAMX,AMX /31,8

“SHF,/ALU,SPO.AC,/WRITE.RAB,SPC.ACNT11/DST.DST"

SRAMIX/D,AMX/RAMY ,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN11,/DST.DST"

YRAMX /D, AMX /RAMY.SXT ,DT /@1,ALL/A,SHF/RIGHT,SPO.AC “RITE.RAB,SPO.ACN11/DST.DST"
“SHF/ALY,SFC.AC/WRITE.RAE SPC,ACN/PRN*

"RAMX,/ D, AMX/SAMX , ALU/A, SHF /AL, SPO.AC/WRITE.RAB,SPO.ACN/PRN™
YRANMX/D,AVX/RAMA, RBMX/Q, 37X, REMX,ALU/OR,R(PRN) _ALU"
"RAMX,/T,ANX/RAWX,R3VA,/Q,EMX,/RENX,ALU/@1 ,R(PRN)_ALU"
‘niMX,ALU/A+B.RLOG,DT/LONG,R: P3N} _ALU"

R{PRN)_D-K[].RLOG "RAMX/D,AMX/RAMX, 6 AMX 31, ,EUA/RVX,ALU/A-B.RLOG.DT/LONG,R(PRN)_ALU"

R(PRN)_K[]

R(PRN)_LA+K[].RLOG
R(PRN)_LA-K[].RLCG

R(PRN)_LA[ ]IMASK
R(PRN) _LA+Q
R(PRN)_PACK.FP
R(PRN)_Q
R(PRN+1)_D
R(PRN+1)_D.OR.Q
R(PRN+1)_LC
R(PRN+1)_Q
R(SC)_ALU
R(SC)_D
R(SC)_LA+D
R(SC)_LA-D
R(SC)_LZ
R(SC)_Q
R(SP1+1)_LC
R(SP1+1) _Q
R(SP1)_ALU
R(SP1)_D
R(SP1)_K[]
R(SP1)_PACK.FP
R(5P1)_G
R(SRC)_ALU

YKMX/@®1 ., BMX/KMX,ALL, 8, 5HF /ALL,SP0.AC/WRITE.RAB, SPO.ACN/PRN"

CAMX/LA KM, @1, 38X, hivX,ALU/A+B.RLOG,DT/LONG,R(PR! ) _ALU"

CANMX/LA KMX BT, BMA/ KX, ALU/A-B.RLOG,DT/LONG. R(PRN 1 _ALU"

“AMX, LA, BMX/MASK,AL./&1,5~F/ALU,SPO.AC/WRITE.RAB,SPO.ACN ZRN"

TANMX/LAL,REMX/Q,EMX, 33MX,ALLU A+8,SHF/ALU,SPC.AC/WRITE.RAB,5r0. ACN/PRN"

"BMX,PACRED.FL,ALU/B,SHF ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN"

PRAMX/Q,AMX/RAMX , AL /A, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/*

YRAMX/D,ANA/RANX , ALY, A, SHF/ALU,SPO.AC/ARITE.RAB,SPC.ACN/F3IN

YRAMX /D, ANX/RAMX,REMX, Q,BMX, REAMX,ALU/OR,SHF/ALU,SFO.AC/WRITE.RAB,SPO.ACN/PRN+1"

"BNMX/LC,ALU/B,SHT/ALU,SPT AL/ WRITE.RAB,SPO.ACN/PRN+1"

"RAMX /G, AMX/RAMK, AL /A, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/FAN=1"

“SHF,/ALU,5PD.AC/WRITE.RA&Z,SPO.AIN/SCH

YRAMX,/ T, AVK,/RAMX,ALU/A,SiHT/ALL, SPO.AC/WRITE.RAB,SPC.ACN/SC?

YAMX/LA,REMX/D,BMX KEVX,ALU/A+5,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SC"

ALK/ LA, REMX/D, EMX 'RBMX,ALU/A-E, SHF/ALU,SPO.AC/WRITE.RAB,SFO.ACN/SC"
"ALU_LC,R(SC)_ALuU"

YRAWX/Q, AMX/RANX, ALL /A, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/:C"

"BIMX/LC,ALU/2,SHF/ALU,SPO. AL/ WRITE.RAS,SPO.ACN/SP1+1"

YRAMX G, AMX/RAMNK,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SPI+1"

“SHF/ALJ,SPO.AC/wRITE.RAS,SPC.ACN/SP1.SP1"

TRANMX /D, AVX/RAMX ,ALU/A, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/521.521"

TKMX, 81, BMX/KMX, ALY ‘8, SHF ALY, SP0.AC/WRITE . RAB.SPD.ACN/SF1.5F 1"

"BMX/PACKED.FL,ALU B,SHF/ALU,SFI.AC/WRITE.RAB,S5PO.ACN/SP1.5P1"

TRAMX/Q, ANMX/RANK, ALU/A,SHF,/ALU,SPO.AC/WRITE.RAB,SPD.ACN,/5P 5P "

“SHF/ALU.SPO.AC/WRITE.RAB,SPC.ACN11/SRC.SAC
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R(SRC)_D “RAMX, D, ANMX/RAMX,ALU,/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNT1, 53C.SRC"
R(SRC) _D(B) "RBVMX/D,BWX,/RBWX ALy /B,SHF/ALU,SPO.AC/WRITE.RAB,SPJ.ACN1 1, 53C.SRC"

R(SRC) _D+K[].RLGG "RAMX/D,AMX/RAMX, kMX, @1, BMX hMX,ALU/A+B.RLOG,DT/WORD,R(SRC;_ALU"
R(SRC)_D=K[].RLOG "RAMX/D,AMX/RAMX,KMX, @1, BMX/KNX,ALU/A~B.RLOG,DT/WORD,R(SRC)_ALU"
R(SRC)_LC *BMX/LC,ALU/E,R(SRC)_ALU"

R(SRC)_Q YRAMX/Q, AMX /RAMX ,ALU/A,SHF /ALU,SPO.AC/WRITE.RAB,SPO.ACN11,/SRC,SRC
R(SRC!1)_ALU “SHF/ALU,SPDO.AC,/WRITE.RAZ,5PG.ACNT1/SRC.OR. 1"

R(SRC!1)_D(B) “RBMX/D,BVX/RBMX,ALU/B,SHE/ALU,SPO.AC/WRITE.RAB,SPO.ACNT 1 SRC.GR, 1"

R JAVA_LA+K[ ] “AMX/ LA, KNX,/@2,BMX/KMX, ALY /A+B,VAK/LOAD, SHF /ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"
R[ J&VA_LA-K[] “AMX/ LA ,KNX/82,BMX/KMX,ALU, A~B,VAK/LCAD,SHF/ALU,SPO.R/WRITE.RAB,SPC.RAB /@1
R[ J&VA_LA-K[ ] .RLOG YANX/LA,RMX /@2, BMX/rMX,ALU/A-B.RLOG,DT/LCNG,VAK/LCAD,SHF/ALU,SFO.R/WRITE.RAB,SPO.RAB/G1"
R[J&VA_Q-K[] “RAMX/Q,AMX/RAMX , KMX /@2, BRX,/KMX , ALU/A~B,VAK/LOAD,SPD.R/WRITE.RAB,SPO.RAB, /&1 "
3SC_...

SC_O(A) "TAMX/RAMX.OXT,DT,/LONG,EBVMX/AMX . EXP,EALU/B,SMX/EALU,SCK/LCAD"

SC_0-K[] YBMX/KMX , KMX /@1, AMX/RAMX . OXT ,DT/LONG,ALL/A=-B, SMX/ALU,SCK/LCAD"

SC_ALU "SMX,/ALU,SCK/LOAD"

SC_ALU(EXP) "SMX/ALU.EXP,SCK/LOAD"

SC_D “RAMX, D, AMX /RAYX,ALU/ A, SWX/ALYU,SCK/LOAD"

SC_D.OXT[]}=K[] "RAMX/D,ANMX,;RAMX.OXT, LT, &1 WMX,32,BMX/ KX, ALU/A=B,SMX/ALU,SC/LOAD"
SC_D.OXT[).XOR.K[] "RAMX /D, AMX /RAMX.COXT,DT,/@1,BMX/KNX,KMX /@2 ,ALU/XOR,SC_ALU"
SC_D.AND.K[] "RAMX /D, ANX/RAMX, KX /81, BMX, KMX, ALU/AND, SMX/ALU,SCK/LOAD"

SC_D(ExP) “RAMX /D, AMX/RAMX , ALU/A, SHX/ALU.EXP,5CK/LOAD"

SC_D(EXP)(A) “RAMX/D,AMX/PAMX , EBVX/AMX EXP EALU/B,SMX/EALU,SCK/LOAD"

SC_D(EXP)(8B) "RBMX/D,BMX/RBMX,ALU/B,SMX/ALU.EXP,SCK/LOAD"

SC_D-K[] “RAMX/D, AMX/RAMX ,KMX /€1, BMX/KMX,ALU/A-B,SMX/ALU,SCK/LOAD"

SC_D.OR.K[] "RAMX/D,AMX/RAMX , KMX /@1 ,BMX/KMX,ALU/OR,SMX/ALU,SCK/LOAD"

SC_D.SXT[] “RAMX/D,AMX/RAMX.SXT DT/®1,ALU/A,SMX/ALU,SCK/LOAD"

SC_EALU “SMX/EALU,SCK/LOAD"

SC_FE “SMX/FE,SCK/LOAD"

SC_NABS(SC-FE) “EBMX/FE,EALU/NABS.A-B,SMX/EALU,SCK/LOAD"

SC_K|[] "KMX/@1,EBMX/KMX,EALU/B,SMX/EALU,SCK/LLOAD"

SC_K[].ALU "KMX,/®1,BMX/KMX,ALU,B,SMX/ALU,SCK/LOAD"

SC_LA "AMX/LA,ALU/A,SMX/ALU,SCK,/LOAD"

SC_LA.AND.K[] “AMX/ LA ,KMX/@1,8MX/KMX,ALU/AND,SMX/ALU,SCK/LOAD"

SC_LC(EXP) YBMX/LC,ALU/B,SMX/ALU.EXP,SCK/LJAD"

SC_PSLADDR *SMX/EALU, EBMX/KMX,SCK/LOAD ,KMX/ . F,EALU/B"

SC_Q “RAMX/Q,AMX/RAMX, ALU/A, SMX/ALU,SCK/LOAD"

SC_Q.AND.K[] "RAMX/Q, AMX/RAMX , BMX /KMX ,KMX /&1, ALU/AND, SMX/ALU,SCK/LOAD"

SC_Q(EXP) "RAMX/Q.,AMX/RAMX ,EBMX/AMX . EXP ,EALU/B,SMX/EALU,SCK/LOAD"
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SC_Q(EXP)(B) “RBMX,Q.BMX/RBVMX,ALU/B,SMX/ALU.EXP,SCK/LOAD"

SC_Q+K[ ) “RAMX/Q ., AMX/RAMX , BMX /KMX , KMX /@1, ALU/A+B, SMX/ALU,SCK/LOAD"
SC_Q-K[] “RAMX/Q.AMX/RAMX , BMX /KMX , KMX /@1, ALU/A=-B, SMX/ALU,SCK/LOAD"
SC_Q.OR.K[] “RAMX/Q . AMX/RAMX , BMX /KMX , KMX/®1,ALU/OR, SMX/ALU,SCK/LOAD"
SC_Q.SXT[] "RAMX/Q.AMX/RAMX .SXT ,DT/€1,ALU/A,SMX/ALU,SCK/LOAD"

sc_R[] "SpPO.R/LOAD.LAB,SPO.RAB/©1,AMX/LA,ALU/A,SMX/ALU, SCK/LOAD"
SC_RC{] “$PO.R/LOAD.LC,SPO.RC/@1,BMX/LC, ALU/B,SMX/ALU, SCK/LOAD"
SC_R[).AND.K[] *“ALU/AND,AMX/LA,SPO.R/LOAD.LAB,SPO.RAB/@1,BMX/KMX KMX/E2,SMX/ALU,SCK/LOAD"
SC_R[ ) (EXP) “S$pO. R, LOAD.LAB,SP0.RAB/®1,ANMX/LA,ALU/A, SMX/ALU.EXP,SCK/LCAD"
SC_RC[ ] (EXP) “SPO.R/LOAD.LC,SPO.RC/®1,BMX/LC,ALU/B,SMX/ALU.EXP,SCK/LOAD"
SC_SC+1 "EALU/A+1,SMX/EALU,SCK/LOAD"

SC_SC.ANDNOT.FE "EBMX/FE,EALU/ANDNOT , SMX/EALU,SCK/LOAD"

SC_SC.ANDNOT.K[] "KMX /@1, EBMX /KMX , EALU/ANDNOT , SMX/EALU, SCK/LOAD*
SC_SC+FE "EBMX/FE,EALU/A+B,SMX/EALU,SCK/ LOAD"

SC_SC~FE "EBMX/FE,EALU/A-B,SMX/EALU,SCK/LOAD"

SC_SC+KI[] "KMX /@1, EBMX/KMX , EALU/A+B,SMX/EALU, SCK/LOAD"

SC_SC=K[] PKMX /@1, EBNX/KMX ,EALU,/A=B,SMX/EALU,SCK/LOAD"

SC_SC.OR.K[] “KMX,/@1, EBMX/KMX,EALU,/OR,SMX/EALU,SCK/LDOAD"

SC_SC~SHF.VAL  “EBMX/SHF.VAL,EALU/A-B,SMX/EALU,SCK/LOAD"

SC_SHF.VAL “EBMX/SHF .VAL,EALU/B,SMX/EALU,SCK/LOAD"

SC_STATE "EALU/A,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD"

SC_STATE.ANDNOT.K[ ] "EALU/ANDNOT , EEMX/KMX ,MSC/LOAD.STATE, SMX/EALU,SCK, LOAD, KMX/81"

SC&STATE_STATE-R[ ] (EXP) "LAB_R[@!].AMX/LA,EBMX/AMX.EXP,MSC/LOAD.STATE,EALU/A‘S.SMX/EALU.SCK/LOAD“
+SD_... THRU VA_...

SD_NOT.SD “SGN/NDT.SD"

SD_SS “SGN/SD.FROM.SS"

SS_085D_0 “SGN/CLR.SD+SS"

SS_ALUtS “SGN/LDAD.SS*

$S_SD “SGN/SS.FROM.SD"

SS_SS.XOR.ALU158SD_ALU1S "SGN/SS.XOR.ALL"

STATE_O(A) “AMX/RAMX.OXT,DT/LONG, EBMX/AMX.EXP,EALU/B,MSC/LOAD.STATE"
STATE_AMX.EXP  “EBMX/AMX.EXP,EALU/B,MSC/LOAD.STATE"

STATE_D(EXP) TRAMX /D, AMX/RAMX , ESMX/AMX . EXF,EALU/B,MSC/LOAD.STATE"
STATE_FE “EBMX/FE,EALU/B,MSL 'LOAD.STATE"

STATE_K[] wKMX /@1, EBMX/KMX ,EALU/B,MSC/LCAD.STATE"

STATE_Q(EXP) "RAMX/Q. AMX/RAMY , EBNMX/AMX . EXP,EALU/B,MSC/LOAD.STATE"
STATE_SC.VIA.KMX "MSC/LOAD.STATE,EALU/B, EBMX/KMX, KMX/SC"
STATE_STATE+1 "EALU/A+1,MSC/LOAD. STATE"

STATE_STATE.ANDNOT.FE “EBMX/FE,EALL/ANDNOT .M5C/LOAD.STATE"
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STATE_STATE. AN
STATE_STATE+FE
STATE_STATE-FE
STATE_STATE+K[ ]
STATE_STATE-K[]
STATE_STATE.OR.
STATE_STATE.CR.
1SKPC STATES
STATE_SKPLONG
STATE_STATE.AN.
(EDITPC STATES
STATE_FIRST
STATE_PREDEC
STATE_STATE.AN
STATE_STATE.AN.
STATE_STATE.AN.
STATE_STATE.AN.
STATE_STATE.AN.
STATE_STATE.OR.
STATE_STATE.CR.
STATE_STATE.QOR
STATE_STATE.CR.
STATE_STATE.OR.
STATE_STATE.OR.
STATE_STATE.GR.
STATE_STATE.QOR.
iMATCHC STATES
STATE_INNEROBY
STATE_INNERSRC
STATE_OUTER

SWAPD

VA_ALU
VA_D
VA_D.OXT[]+Q
VA_D.ANDNOT.K{ ]
VA_D+X[]
VA_D+LC

VA _D+Q

‘" IO URNX/@1,EBV/HMX,EALL, ANDNOT ,MSC/LCAD.STATE"
"E"2 X/FE,ZALUSALS 2’“’L“4,.$ ATE"
"EEMX/FE,EALU/A=-B.MIC, LCAD.STATE
KM ST EEVMX /KM EALU S A*S MSCT 'LOAD.STATE"
"KWEX/®1,ESMX/KMX,EALU, A=B,MSC,/ LOAD.STATE"

FE "EALU/CR,EBVX/FE, M:C/LOAD STATE"

K[] "KMX/@1,EBUX/KMX, EALU/CR,MSC/LOAD.STATE"

“STATE_K[.4]n
SKPLONG "STATE_STATE.ANDNOT.K[.3]"

"STATE_AK[ZExO]"
“STATE_K[.851"

L3700 "STATE_STATE.ANONCT.K[.3F ]

6704 “STATE_STATE.ANDNOT.K[.7F]"

SESTOSBL  "STATE_STATE.ANDNST.W.6)"
NOTPREDEC "STATE_STATE.ANDNOT.K[.7F]"
OREDECIERD "STATE_STATE.ANDNOT.K[.CO]"
ACJINP  “STATE_STATE.GR K[ 3

CEST "STATE_STATE.OR.h[.41"
.CESTDBL “STATE_STATE.OR.K[.5]"
FIiL "STATE_STATE.CX.K[ 7]"
FLOAT "STATE_STATZ.OR.K[.EQ]"
MOVE "STATE_STATE.OR.K!.S531"
PATTI "STATE_STATE.OR.K.t]"
PATT2 “STATE_STATE.OR.K[.2]}"

"STATE_K{.1]"
"STATE_K[.3]"
"STATE_K[ZEZRO]"

"CK/BYTE.SWAPY

“VAK - LOAD"
‘RA‘x,?,Aﬂx/RAMX.A!J/A,VAh;LDAD

VRAVX DL AVK RAMK QAT DT, &1 EVX/REMX,ALU/A+B,VAK,//LCAD"
YRAVIX AVAN/RANMX, BMY /ntiX KK 81, ALU/ANDNDOT , VAK/LOAD"
PRIVAK DL ANK/RAMK, KVX 21, BUX, WMXLALU/A+B, VAK/LOAD"
PRAVX /D, AV /RANMA B, LT, ALU A8, VAK/LDAD"
YRAMADLAVA/RAMK  RBVY, G, S RBVX,ALU/A+B, VAK/LOAD"
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VA_K[ ]
VA_LA
VA_LA.AND.LC

VA_LA.ANDNOT.K[ ]

VA_LA+D
VA_LA-D
VA_LA+K[]
VA_LA=K[]
VA_LA+K[ ]+1
VA_LA-K[]=1
VA_LA+5C
VA_LA+Q
VA_LA=-Q
VA_LB+D.0XT
VA_PC

VA_Q
VA_Q.ANDNDT.K[ ]
VA_Q+D
VA_Q+K[ ]
VA_Q-K[]
VA_Q+LC
VA_Q+LS8
VA_Q-LB
VA_Q+LB.PC
VA_Q+PC
VA_R[]
VA_RC[]
VA_VA+4

"KMX /@1, BYX/KMK ALY B.VAK, LCAD"
TANMX LA, ALUSA,VAK/LDAD"
“AMX/LA,BVX/LC,ALU ANC,VAK,/LOAD"

TAMX/ LA, EMX HMX,KVX @1, ALU/ANDNOT, VAK/LOAD"
"AMX/LA,FBMX/D,C“K/R,AX AU, A+3,VAK/LCAD"
TAMASLAREMX/D L, ENX/RENK, AL/ A3, VAK/LOADY
CANR/LALENK,KMA, hMC D1, ALG S A+8,VAK/ LCAD"

WAMX, LA, BVXAKMA, KX JALU/A~B,VAK/LOAD"
"Amx;LA,evx/kmx KX ,ALU/;»B+1,VAK/L0AD"

TANX, LA, BVX/KMX, hEY @1, ALY/ A=58~1 VAK/LOAD"

"ANMA. LA.BVYX/PC, ALL"A“'B VAA/LOAD"

"AMX LA, REMX/Q . EMX GEWMX, 4LU A+3,VAK/LOAD"

“VAK LOAD,ALU/A-B, &Wx/ LA.EMX, REMX, R3MX/Q, SHF /ALU"
YBIX,LE, ALu ‘A+B. AMX . RAKX . 2XT, D*/BYTE VAK/LCAD"

"BHX, PS,ALU/B, VAK/LTAD

"QAWK Q. K/RAMA,ALU /A, VAK/LCAD

YRAMX/G, H'v/~A~x KX/ 21,2V WM, ALU/ANDNGT, VAK,/ LOAD"
"VAK/LOAD.ALU/ASE, AVIK, RATK
VRAVIX G, ANK/RAMX , KATY / wHX,ALU/A+E, VAK/LDADY
TRAMX/Q, ALX/FAMK KK /BT, 3 niX ,ALY/A=8, VAK/LOAD"
"RAMX/Q. AWK, RAMX, BLX /LC,ALL, A+B, VAK/LOAD"
CRANX, 3, ANX/RAMK,BMKA /LB, ALY, A48, VAK/LOAD"
TRANX/Q,AVX/RANK, BNA/LE,ALU, A=8, VAK/LOAD"
"RAmx,c,Amx/qux,smx/Pc.oa.LB,ALU/A+B,VAK/L0A0"
"RAMX,/Q,AMX/RAMX ,BMX /PC,ALL,/A+3,VAK/LOAD"
“SPO.R/LOAD.LAB,SPO.RAB/®1,AMX/LA,ALU/A,VAK/LOAD"
"SPO.R/LOAD.LC,SPO.RC/®1,BMX,/LC,ALU/B,VAK/LOAD"
“PCK/VA+4"

X,

“Non-transfer Functions"

B.FORK
BYTE

CACHE. INVALIDATE

CALL

CALL[]
C.FORK
CHK.0DD.ADDR
CHK.FLT.OPR
CLX.UBCC
CLR.FPD
CLR.IBO-1

"LAB_R(SP1),QK/ID,CLR.IB.CCOND,PC_PC+N,SUB/SPEC, J/B. FORK"

“DT/BYTE™
"MCT/INVALIDATE,VAK/NOP*

“SUB/CALL"

“CALL,J/@1"

"SUB/SPEC,J/C. FORK™

“MSC/CHK.0ODD.ADOR"

"MSC/CHK.FLT.OPR"

“CCK/ LOAD.UBCC™

"MSC/CLR.FPD

"IBC/CLR.0.1,IEK/ISTR"

WX R3MX,RAMX/Q,RBMX/D,SHF/ALL"
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CLR.180-3
CLR.IB2-3
CLR.1B2-5
CLR.IB.COND
CLR.IB.OPC
CLR.IB.SPEC
CLR.NEST.ERR
CLR.SD&SS
EXCEPT.ACK
FLUSH. 18
INHIBIT.IB
INTRPT.ACK
INTRPT, STROBE
IRD

IRDO

IRD1

IRD. 11
LOAD.IB
LOAD.1B.11
LONG
POLY.DONE
RETURN( |
RETURNO
RETURN1
RETURN2
RETURN3
RETURNS
RETURNY
RETURNF
RETURN10
RETURN12
RETURN18
RETURN1F
RETURN20
RETURN24
RETURN40
RETURNGO
RETURNG1
RETURN1CO
RETURN10C

:DISCARZ =11 INSTR & OPERAND
;11 MODE DISCARD ISTREAM QPERAND
12ND PART OF Q/D IMMEDIATE

"IBC,CLR.0-3"
“1BC/CLR.2.3"
“IBC/CLR.1-5.COND"
"IBC,CLR.1-5.COND"
“IBC/CLR.O,IEK/ISTR"
"IB8C/CLR.1"
"MSC/CLR.NEST.ERR"
“SGN, CLR.SD+SS"
“TEK,/EACK"
“1BC/FLUSH,VAK/LOAD, IEK/ISTR"

“MCT/MEM.NOP"

"TEK/TACK"

"TEK/ISTR"

“IRDO,CLn.UBCC,IRD1,SUB/SPEC,J/A.FORK"
"LA_R(SP2)&LB_RISP‘!,D&VA_LB,SC_ALU(EXP),FE_LA(EXP),SS_ALUXS“
"MSC/IRD.QK/ID.MCT5ﬁLLCN.IB.READ.IBC/CLR.1‘5.CCND,PCK/PC¢\“

“LA_R(DST1&LB_R(SQC).D_LB.PC,VAK/LOAD,Q_IB.DATA.SC_K[.10}.9CK/PC+N,MSC/IPD,SUB/SPEC.J/DPO“

oy AK, ND?,MCT/READ.V.NEWSC"
“\YAK, NOB ,MCT/READ.V.NEWSC"
"DT/LONG"
"ACF,/CONTROL.ACM,/POLY.DONE"
“SUB/RET,u,/@1"
"SUB,/RET,J/0"
“SUB,RET,J/ 1"
“SUB/RET,J/2"
"SUB,RET.J/3"
"SUB,RET,J,/8"

"SUS, RET,U/9"
“SUB,/RET,J/OF"
“SUB/RET,J/ 10"

“SU8, RET, ., 12"

"SUB RET,J/18"
"SUB/RET, U IF"

“SUB, RET,u,20"

"SUS/RET, /24"

"B, RET,J 40"

"SUB, RET.J, €0"

“§UB, RET, . 61"
“508.RET, U,/ 100"

“SyB, RET,./10C"
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RETURN1OE
SET.CC(INST)
SET.CC(LONG)
SET.CC(ROR)
SET.FPD
SET.N.AND.Z
SET.NEST.ERR
SET.N&Z
SET.PSL.C(AMX)
SET.V
START.IB
STOP. 1B
TEST.TB.RCHK
TEST.TB.WCHK
TRAP.ACC[]
WORD
WRITE.DEST

“8Branch

ACCEL?
ACC.SYNC?
AC.LOW?
ALIGNED?
ALU?
ALU.N?
ALU1-0?
BCDSGN?
c31?
CONSOLE .MODE?
002

U(1)?

022

D2-07

032

D3-92
D217
DATA.TYPE?
D.BO?
D.B1?
D.B2?

"SUB/RET,J/10E"
"CCK/INST.DEP,DT/INST.DEP"
“CCK/INST.DEP,DT/LONG"
“CCK/ROR"

"MSC/SET.FPD"
"CCK/TST.Z"
"MSC,/SET.NEST.ERR"
“CCK/N+Z_ALU®
“CCR/C_AMXO™
"CCK,/SET.V"

“I8C/START®

“18C/STOP"
"MCT/TEST.RCHK, VAK/NOP®
“MCT/TEST.WCHK, VAK/NOP®
“ACF/TRAP ,ACM/@1"
“DT/WORD"

"LAB_R(SP1),QK/ID,CLR.IB.CCND,PC_PC+N,SUB/SPEC, J/WRD"

Enable Macro Definiticns"

"BEN ACCEL"

“BEN,/ACCEL" i ,d3/3"
"SEN/INTERRUPT" ;,J3/3"
"BEN/TB.TEST" NEVAR L
Y"BEN/ALU"

Y"BEN/ALU" P.J4a/07"
"BEN, ALU1-0"
“BEN/DECIMAL" Ped2/2Y
"BEN, C31"

"BEN,PSL.MODE" ;,J5/18"
“BEN/DI-0" i ud/CE”
TBEN/NLLY

"BEN,D3-0" 1,d3/08"
"BEN D3-0" s ,Us/08%
"SEN D3-0" T, UG/ 07
“BEN, 23-0"

"BEN/SIGNS" s ,J3/8"

"BEN/DATA.TYPE"

"SEN, D.BYTES"  ;,J4/0E"
“BEN D.BYTES"  :,J3,/CDv
“BEN/D.BYTES"  ;,J4/0B"
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DBL?
D.BYTES?
D.NE.O?
taLu?
ZALU.N?
EALU.Z?
ENC.DP1?
FPD?
1B.TEST?
INT?
INTERRUPT .REQ?
120?
1R0.C31?
1R1?
1n2=-1?
LAST.REF?

MCDE.LSS.ASTLVL?

MUL?
NEST.ERR?
PC.MOCES?
PSL.C?
PSL.CC?
PSL.MCDE?
PSL.N?
PSL.V?
PSL.2Z?
PTE.VALID?
QUAD?
Q317
RLOG.EMPTY?
ROR?

SC?
SC.GT.0?
SC.NE.O?
SIGNS?
SRC.PC?
$S8?
STATEO?
STATE1?
STATE1-0?
STATE2?

“BEN/DATA.TYPE"
"ZEN/D.BYTES"
"BEN, SIGNS"
“BEN, EALU"
“IENEALU"

“BEN EALU"
“8EN/END.DPYY
“3EN/LAST.REF"
“BEN/1B.TEST"
"8ENINTERRUPT®
3% INTERRUPT"
" VALY
"EENCALUT

"BEN. iR2-1"
“BEN, IR2-1"
"BEN/LAST.REE"

Ve

e

v

INEFRLE

i

e

"EEN/REI"

"BENMULY

"BEN LAST.REF"®
"SEN/PC.MUDES"
"BEN/PSL.CCM
“3EN/PSL.CO
"BEN;/P3L.MCDE"
"SEN/PSL.CC"
"BEN/PSL.CC"
“BEN/PSL.CC"
"BEN,/TB.TEST*
"BEN,/DATA.TYPE"
"BEN/SIGNS"
"BEN, ALut-0*
“BEN,/ROR"
“BEN,/SC"
“BEN/SC"
“BEN,/MUL"
"BEN.,SIGNS"
"BEN,/SRC.PC"
"BEN/EALU"
“BEN/STATE3-0"
“BEN,STATE3-0"
"BEN/STATE3-0"
"BEN,/STATE3-0O"

v

e

;.J4/08"
H

v
.

.

e

v
’
’

’

v

J3/5"

JaseTn
J4/08"

Ja/Cer

43/8"

.3/6"

J4/0B"
J4/CE"
cas7

Ja/0D"
JS/0F"

J3/3"
Ja/7

J3/3*

J4a/CE"
Ja /0"
J4/00"
Ja/ocn
Ja/0B"

;PREFERED FORM

R

COMP MODE,

BEN ON SRC R = PC
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STATE3?
STATE3-0?
STATEA4?
STATES?
STATEG?
STATE17)?
STATZ7-4?
TB.TEST?
Va31?
VvA31-30?
z?

ZONED?
ALEG_D
ALEG_LA
ALEG_LAB
ALEG_Q
ALU_O(K)
ALU_O~D+1
ALU_D.ANC.
ALU_D.OR.M
ALU_D[]LB
ALU_D[ IMAS
ALU_D[ JRC[
ALU_D[ R[]
ALU_D-R[ 1]
ALU_LA-LC

ALU_LA.AND.

ALU_LAT K|
ALU_LAT]LC
ALU_MASK

ALU_MASK+1
ALU_NGT.K[
ALU_NCT.L
ALU_NOT .MA
ALU_NGT.Q

ALU_Q+D "RAMX/Q,

ALU_Q-SC

ALU_Qf 1B
ALU_GL IWAS
ALU_Q.ANC.

Q
ASK

K
1

Lc
]

K
MASK

"BEN ATE3-C" T .ud/07"
"BEN, STATE3-0"
"BEN,STATET-4"

N/STATET7-4"
"BEN/STATET7-4"
"STATET-47"

(/STATET-4"
EN,TE.TEST®

“3EN/PSL.MODE"  ;,J5/0F"

“EENPSL.MODE" ;,J5/07"

iEN. 2

WBEN/DECTMAL®  5.l2/4"

"EMX/RAMX, RAMX /D"

TANMX/ LA

ANX/ LAY

"AMX/RAMX , RAMX/ 3"
WX/ ZERD, BWX/ KX ALY, B”
WAV, RALK.OXT.DT/LONG, REMX/D, BMX/RBMX,ALU/A+B+1"
YRAMX /D, AMXRAMX, RV /Q, BMX/REMX, ALU/AND"
WRAMX /D, AMX /RAIMK, BE K MASK, ALU/CR"
WRAMX/D, AMA RAVK.ENK/LB,ALU/@1"
WRANX /D, AMY RAMK, EMX:MASK,ALU/@1"
wANMX/RAMX,RAMX /D, LC_RCI32],6MX/LC,ALU/@1Y
WAMX/RAMK,RLMX, D, LAB_R' 22 (BMX/LB,ALU/@1"
DEWX/R2KLRIMX/D, LAS ],AMX/LA,ALU/A=B"
CAMX, LA, BWALC,ALd, 5=B"
WAMX/ LA, BMA LT, ALU, AND®
WAKIX /LA, BMX "KMX, hMX,‘2 ALU/®1"
WARX/ LA, BVMX TLC,ALU/
"BMXMASK, AU, 3"
WATAY RAMXLOXT, DT LING, BMX/MASK, ALU/A+B+1"
WANIX/RAMX.OAT, DT/ LONG, KIX/@1, BMX/KMX, ALU/ORNOT"
ANK/LA, ALY NGTA"

AX/RAMX.GAT, DT, LONS, X /MASK, ALU/ORNOT"
PRAMX /G, AMY . RAM, ALUNDTA"
AILX CRAMX , B /REVA, ALY/ A+BY
WKMX /ST EMX, KRIX , RAMX O, AWIX/RAVX , ALU/A-B"
“RAMX/”.AMK;T“ LELALU/@TY
"RAMX/Q, AlIA /R WMASK,ALL/B1"Y
SRAMX/G, ANK . MASK,ALU/AND"
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ALU_Q.OR.MASK

ALU_Q.ORINOT.MASK

ALU_Q.XOR.RC[]

ALU_Q.XOR.R(SC)

ALU_Q[IX(]
ALU_Q[]iC
ALU_Q[]RC[]
ALU_G[]R][]
ALU_R(SC)
ALU_RLOG

ALU_R[].AND.MASK

"RAMX/Q, AMZ JRAVIX, BI04 MASK,ALU/OR"

"RAMKA/Q,ANK RAMX, BMX/MASK,ALU/ORNOT"
"Lc_nc[31].;mx/aAvx.RA~x/Q BMX/LC,ALU/XOR"
"LAB. R{SC),EMX/LE,AMX/RAMX ,RAMX,/Q,ALU/XOR"
"RAMX/Q, AMX, RAMX, KAX, &2, BMX/KNX, ALL/@1"
PRAMX/Q, AMX RANX, 34X/ LC,ALU/@1"

“A"X/R‘Mx RAMX/Q,LC Rciﬁzl BMX/LC,ALU/@1"

TAMX/RAMX,RAMA/Q.LAS_RI®2],BMX/LS,ALU/31"

"SPO.AC/LOAD. LAB,SPO.ACN/SC,AMX/ LA, ALU/A"

"MSC/READ.RiL0G,ALU/B"
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/ LA, BMX/MASK, ALY, /AND"

ALU_R[].OR.MASK "SPO.R/LOAC.LAB,SP0.RAS ®@1,AMX/LA,BMX,//MASK,ALU/OR"

ALU_R[].CGRNOT
ALU_R[]-K[]
ALU_R{ ]J+K[]
ALU_SC
BLEG_O
BLEG_LB
BLEG_LC
BLEG_Q
CPSYNC

DELAY
D_0-K[}
D_ACC

D_D-LB
D_D[]=C[]
O_D.ANC.R[]
D_D.LEFT.Q
D_D.CR.R[]
D_D.SXT{ j+4{]
D_D.XCF.RC{]
D_LA+D
D_LA.OR.D
D_MASK
D_MASK+1
D_NOT.RC[]
D_Q.0R.D
D_MD
D_R[].LEFT
D_R[].OR.D

.MASK "SPC.R/LOAD.LAB,SPO.RA3/@1,AMX/ LA, ,BMX/MASK  ALU,//CRNOT"

“SPO.R/LOAD.LAB,SFO.RAB/@1,AMX /LA ,KMX /82, BMX/KMX ,ALU, A-B"
“SPO.R/LCAD.LAB,570.RAS/@1,AMX /LA ,KMX /82, BMX/KMX, ALL/A+B"
“KWMX/SC,EMX,/KMX,ALL/B"

“BMX/RBMX,R2MX /D"

“BMX/LB"

"BMX/LC"

"BMX/RENMX,REMX/Q"

"ACF/SYNC"

"CALL[DELAY]"

TAMX/RAMX.GXT  KMX /@1, BVMX/KMX,ALU/A~B,D_ALU"

“CK/ACCEL"

PRAMX /T, AMX TRAMY U EMX LB, ALU/A-B,D_ALU"

“ALU_D{EV]IRC{&®2].C_ALU’

“EEMX/D, SMX &EM\,S C.R/

"DASLEFT,SL CIv”

TREMX/D,BMX 'RENMX.3PS.R/LOAD.LAB,SPO.RAZ/E1, AMX/LA ALY, CR,D_ALL"
PEAMX /D, AMX/RAMKL.SXT,OT, @1 ,KNX /@2, BMX/KMX , ALU/A+S . D_ALL"
"RAMX/O, AMXRANX,SPO. R/LOAD.LC SPA. RC/@! BMX/LC,ALU,/NIR,D_ALU"
"AMX/LA, REBMX,/D, EMX ‘RCMX , ALU/A+B,D_ALU

wAMX/LA, RBMX/D 8MX /REMX,ALU/OR,D_ aLuv

"BMX/MASK,ALU/B,D_ALU"

"AMX/RAMX . OXT, BWMX, MASK ALU/A+B+1,D_ALU"
“AMX/RAMX.0XT,SPQJ.R,/LOAD.LC,SPO. RC/@I.BMX/LC ALU/ORNOT,D_ALU"
"RAMX/Q,AMX,/RAMX,ALU/CR, SHF/ALU DK/SHF ,BMX/RBMX ,REMX /D"
"OK/NCP" .

"596 R/LCAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/LEFT  OK,/SHF"
"SPO.R,/LOAD.LAB,.SPO.RAB/@1,AMX/LA,RBMX/D, BMX/RBMX,ALU/OR,D_ALU"

LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/AND, D_ALU"
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D_R[].ORNOT.MASK "SPO.R/LOAD.LAB,SPO.RA3/®1,AMX/LA,BMX/MASK,ALU/ORNOT,D_ALU"

D_SC "KMX/SC,
EALU_STATE-K[]
EBMX_K[

BMX/KMX,ALU/B,SHF /ALY, DK/SHF"
“EBMX /KMX , KMX,/®1 ,MSC/LOAD.STATE,EALU/A~-B*
TKMX /@1, EBMX /KMX "

ENDOVR “SUB/CALL,J/SCOPE"
ERLOCOP “SUB/CALL,J/ERLOQP"
ERROR1 “SUB/CALL,J/ERROR1"
ERROR2 “"SUB/CALL.J/ERROR2"

LAB_R(PRN)
LAB_R(PRN+1)
LAB_R(SP1+1)
LAB_R(SRC! 1)
LAB_R(SP2)
LAB_R(SP2.SP1)
MESSAGE1
MESSAGE2
MESSAGE3
MESSAGEA
MESSAGES
MESSAGE?
MESSAGES
MESSAGEQ
MESSAGE10

"SPO.AC/LOAD.LAB,SFO.ACN/PRN"
"SPO.AC/LCAD.LAS,SPO. ACN/PRN+1"
"SPO.AC/LOAD.LAB,SPO.ACN/SP1+1"
"SPO.AC/LOAD.LAS,SPO.ACNT11/SRC.OR.1*
"SPO.AC/LO&D.LAB,3FD.ACN/SP2.5P2"
“SPO.AC/LOAD.LAB,SPC.ACN/SP2.SP1*
"D_K[ZERO],CALL{MSGCOM]"
"D_K[.1],CALL[M33COM] ™
"D_K[.2],CALL[MSGCTM] "
"0_K[.3],CALL[MSECCA]"
"D_K[.4},CALLIMS3COM]"
"D_K[.6],CALL[MSGCCM] "
"D_K[.7].CALL{MSSCCM]"
"D_K[.8],CALLIMSGCOM}"
"D_K[.9].CALL[MSGCOM]"

NEWTST “SUB/CALL,J/SCOPE"

NEWTSTI]

NOP "DK/NOP*
Q_ACC

Q_o[]Q
Q_D[]RrRCI]
Q_K(SP1)
Q_MASK+1
q_not.mask
Q_Q.AND.LC
Q_Q.AND.MASK
Q_Q.AND.R[]
Q_Q.ANDNOT.RC[]
Q_Q.LEFT2
Q_Q.XOR.D
Q_Q.XCR.R[]
RC[]_0-K{]

“NEWTST,RC{OF]_K[a1]"

“CK/ACCEL"

"RAMX /D, AMX,/RAMX, BMX /RENVX, RBMX/Q,ALU/®1 ,Q_ALU*

“RAMX /D, AMX/RAYMX,SPO.R,/LOAD.LC,SPO.RC/®2,BMX/LC,ALU/€Y,Q_ALU*
"KMX,/SP1.CCN,BMX/KI'X,ALU/B,Q_ALU"

wAMX/RAMX . OXT, BMX, MASK, ALU/A+B+1,Q_ALU"
vamx/ramx.0<t , bmx, w2sk,alu/ornot,q_alu"

"RAMX/Q, AM... RAWX, 5MX/LC,ALU/AND,Q_ALU"

VRAMX /Q, AMX, RANK,3VMK MASK,ALU/AND,Q_ALU"

"RBMX/Q,ENX 'REMX,5F0.R,/LOAD.LAB,SPO.RAB/®1,AMX/LA,ALUAND,Q_ALU"
"RAMX/Q.AMX RAMA,SF3.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/ANDNDT , Q_ALU"

"OK/LEET2"
YRAMX/Q . ANMX,RAMX . REMX /D, BMX/REMX, ALU/XOR,D_ALU"

YQK/SHF (ALK /RANX, RANMX/Q,BMX/LB,ALU/XOR, LAB_R[Ot]"
PAMX/RAMX . OXT  KMX 22, 8VY/KMX,ALU/A-8,RC{®1]_ALU"
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RC[]1_D+Q "RAMX/D, AM- 'RAMX ,RBMX/Q, BMX/RBMX , ALU/A+B,RC[@1]_ALU"

RC[]_D.AND.LA  “RBMX/D.BMX/RBMX,AMX/LA,ALU/AND,RC[@1]_ALU"

RC[]_D.ORNOT.MASK "ALU_D.ORNOT.MA3K,RCI®1]_ALU"

RC{]_D.XOR.LAB "ALEG_D,BLEG_LB,ALU/XOR,RC[®1]_ALU"

RC{]_D.XOR.LC  "ALEG_D,BLE3_LC,ALU/XOR,RC[@1]_ALU"

RC{]_D+MASK+1  “RAMX/D,AMX,/RAMX,BMX/MASK,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC.SPO.RC/01"*

RC[]_LA+D "AMX/LA,RBMX /D, BMX,/R3MX,ALU/A+B,RC[®1]_ALU"
RC[{]_LAB.XOR.LC "ALEG_LA,BLEG_LC,ALU/XOR,RC[@®1]_ALU"

RC[]_MASK "ALU_MASK,RC{@1]_aLU"

RC[]_NOT.O "AMX/RAMX.OXT,DT/LONG,ALU/NOTA,RC[®1]_ALU*
RC[]_NOT.D "ALU_NOT.D,RC[@®1]_ALU"

RC[]_NOT.MASK "BMX/MASK , AMX/RAMX . OXT,DT/LONG,ALU/ORNOT ,RC[®1]_ALU"
RC[]_g+LC "RAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B,RC[®1]_ALU"
RC[]_Q.AND.LA "RBMX/Q,BMX,/RBMX,AMX /LA, ALU/AND,RC[@1]_ALU"
RC[]_Q.0R.SC “RAMX/Q, AMX /RAMX , KMX /SC ,BMX/KMX ,ALU/OR,RC[®1]_ALU"
RC[ ]_G+MASK “RAMX/Q, ANMX 'RAMX, BMX ‘MASK,ALU/A+B ,RC[@&1]_ALU"

RC[]_Q+MASK+1 “RAMX/Q, AMX /RAMX , BMX - MASK,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/01"
RC[)_Q.XOR.LAB “ALEG_Q,BLEG_LB,ALU,/XCr,RC[@1]_ALU"
RC[]_Q.XOR.LC "ALEG_Q,BLEG_LC,ALU/XCR,RC[®1]_ALU"

RC[]_SC "ALU_SC.RC[@1]_atLu"

RC[ ] _SHF "SPO.R/WRITE.RC,SPD.RC/&1"

R[]J_ALU.RIGHT2 “SHF/RIGHT2,SPO.R/WRITE.RAB,SPO.RAB/G1"

R{]_D.AND.Q "RAMX /D, AMX ‘RAMX , BMX/RSMX,ALU/AND,SPO.R/WRITE.RAB,SPC.RAB/@1"
R{]_D.AND.RC[] "RAMX/D,AMX/RAMX.SPQ.R,/LCAD.LC,SPO.RC/®2,BMX/LC,ALU,AND,R[@®1]_ALU"
R[]_D.ANDNOT.MASK "RAMX,/D,AMX,/RAMX,B%X MASK,ALU/ANDNOT,R[@®1]_ALU"
R{J_D.ANDNGT.Q "“RAMX/D,AMX/RAMX,RBMX,3.BMX/RBMX,ALU/ANDNQT ,R[@1]_ALU"
R[]_D.LEFT “RAMX /0, AMX, 'RAMX,ALU/A,SHF/LEFT,SPO.RAB/®1,SPO.R/~RITE.RAB"
R[]_D.OR.K[] "RAMX /D, AMX, RAMX ,KMX/ @2, BMX/KMX , ALU/OR,R[@1]_ALU*
R[]_D.ORNOT.MASK "RAMX,D,AMX RANX,B¥X,/MASK,ALU/ORNOT,R[@1]_ALU"
R[]J_D.XOR.LAB  "ALEG_D,BLEG_LB,ALU,/XOR,R[®1]_ALU"

R{]_D.XOR.LC “ALEG_D,BLEG_LC,ALU,/XOR,R[@1]_ALU"

R{]_LA.OR.K[] “R[®1]_ALU,AMX/LA,BMX/KMX,KMX/@2,ALU/OR"

R[]_LAB.XOR.LC “ALEG_LA,BLEG_LC,ALU/XUR,R{®1]_ALU"

R[J_NOT.LA "AMX/LA,ALU/%NOTA,SPC.R/WRITE.RAB,SPO.RAB/@1"

R[]_Q.XOR. LAB "ALEG_Q,BLEG_L3,ALU/XOR R[@1]_ALU"

R[]_Q.XOR.LC "ALEG_Q,BLEG_LC,ALU/XOR,R{®1]_ALU"

R[]_SHF "SPO.R/WRITE.RAB,SPO.RAB/@1"

RETURNS "SUB/RET,J/4"

SC_sC-1 "KMX/.1,EBMX/KMX EALU/A-B,SMX/EALU,SCK/LDAD"

SETMCR[ ] "R{OA]_K[@!']),CALL,J/SETMCR"
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SETRCF[ ] "SC_K[{%®1],CaLL,J ,aETQu"

SETRXCS( ] “R[OA]_K[&1],CALL,J/SETRXCS"

SETTXCS{ ] “R[OA]_K[®1}, CAL;.J/SE::XCS“

SUBTEST "CALL,J/SUBTST"

TRAP.FPA "ACF/CONTRQL ,ACM/7"

VA_D.OXT[] CALU_D.CXT[®1],VA_ALU"

VATD.OXT[]+K[] “ALU_D.OXT[21]+K[52],VA_ALU"

VA_R[]1+K[] “SPO.R/LOAD.LAB,SPO.KAZ, @1 ,KMX/82,BMX/KMX ,AMX/LA, ALL '4+B,VA_ALU"

BRANCH DEFINITIONS

ALU,2? “BEN/ALU" i NOTE J/XXB NESSECARY
ALU.C? "BEN/ALU"
01-0? "BEN/D3-0"
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Gee

LOGIC SYMBOL

1
RN I

s, 3 2 11 o 1 T2 13 B
Vee=PIN 16
s N
10-{So AM25810 GND - PIN8
13-Qoe v v va
T T T T
15 14 12 1
S So OF
LQOGIC DIAGRAM
1-3 -2 -1 o 12 g
i -l Ll - - - L — — i ded
Yo i Y2 Y3
TRUTH TABLE
GE[S1 So'a 2 11 to 112 13]vs Y5 1 Yo H=HIGH X =DONT CARE
T XX x xx x x <12z 22 L=LOW  Z=HIGH IMPEDANCE STATE
Lt L fpspyo40p x x x[p3p,04 00 D,, AT INPUT I,, MAY BE EITHER HIGH OR LOW AND OUTPUT
Ll A [x 0201000 x x[020900 0,4 ¥ WILL FOLLOW THE SELECTED D,, INPUT LEVEL.
LI L[x x DyDyD40; x [0409D 1D,
L|H H|X x x DgD1D;D4|Dy010,0D 3

1c-28810

1NdLNO JLVISIHL HLIM dIHO HIL14IHS 118-4N04 01SSZ
SANVHOVIA LINJHID Q3LVUDILNI 08Z/LL-XVA



VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

26510 BUS TRANSCEIVER CHIP

=

D
iD=

|

OUTPUTS

INPUTS

336

H=HIGH

L=L0OW

X =DON'T CARE

Y = VOLTAGE OF BUS
(ASSUMES CONTROL BY
ANOTHER BUS TRANCEIVER)

1C-26510



VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

7415181 ALU CHIP

OQUTPUTS
’ CARRY o
COMPARATOR GENERATE
CARRY
CARRY PROPAGATE
14 lts 17 15
A=B  COUT G P
18
(—— 83
19 13 5
—=4 A3 3
20 82 "
21 | —
LI Y f2
WORD 74181 FUNCTION
INPUTS | 22 OUTPUTS
—1 81 f 10
231 a4
1
o BO 09
L& A0 1
S3 S2 S1 SO M CIN
VCC=PIN 24
03 |04 |05 |06 [o8 |07 GND -PIN 12
MODE
CARRY
INPUT
FUNCTION
SELECT
INPUTS
74181 74181
TABLE OF LOGIC FUNCTIONS TABLE OF ARITHMETIC OPERATIONS
Function Select Output Function Function Sefect Output Function
S3 S2 S1 SO | Negative Logic | Positive Logic 3 s2 SIS0 Low Levets Active High Levets Active
L L L L| 1=R €A L L L L [f=Aminul t=A
L L L W ¢=k8 t-AFB L Lt L H [t=ABmimsl f=A+B
L L H L | 1=A+8 t =Xe L L H L [t=ABmnust t=A+B
L L M M| f=logcll € = Logical 0 L L M H | f=mieus1 (21 complement) 1= miews 1 (s complement]
L KW oL L] (=AB € =AB L W L L li-ApumlavE) =4 phzAB
L oM L W t=B =8 L H L H |t=ABpus(as+8l 1= [A+8] plus AB
L W M L] t=-ADE ! =A@8 L H KL [feAminus8minet 1= A minus B mines 1
L H H H| t=A+B t = A L H H K (=AsE ¥ = AB minus 1
oL L L] t=AB 1=A+8 H L L L |f=Apws(a+B) 1= AphksAB
H L L H| t=a@8 i =a®8 H L L M |f=ApwsB f=AphsB
H L H L | t=8 t=8 M L H L [t=ABpusia+sl €= [A+8) ps AB
W L H H f=A+B f=a8 H L H W [f=A+B = AB minus 1
H oML L] f=Logial0 1 = Cogicat 1 H H L L |t=ApwmAr F=AphsAT
H H L H | t=A8 t=a+B H H L H | f=ABplusA f={A+8] phuA
W H H L| f=aA8 feAvB H M WL |i=ABpusA f=1A+Bl phw A
H H H H t=A f=A H H H H t=A = A minus 1
With mode control (M) high: €, irrslevant With mode control (M) and C;j, low
For positive logie:  logical 1 = high voltage 1 Each bit is shifted to the next more significant position.
logical 0 = low voltage
For negative logic: logical 1 = low voltage
togical 0 = high voltage ic-Te08

337



VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

74182 LOOKAHEAD CARRY CHIP

PIN DESIGNATIONS

Designation Pin No. Function
G0,G1,G2,G3 3,1,14,5 ACTIVE-LOW CARRY GENERATE INPUTS
PO, P1,P2,P3 4,2,15,6 ACTIVE-LOW CARRY PROPAGATE INPUTS
CIN 13 CARRY INPUT
COUTX, COUTY, cCouTZ 12,11, 9 CARRY OUTPUTS
GOUT 10 ACTIVE-LOW CARRY GENERATE OUTPUT
POUT 7 ACTIVE-LOW CARRY PROPAGATE OUTPUT
Vee 16 SUPPLY VOLTAGE
GND 8 GROUND
|1o l 07 Loe
GOUT POUT couTtz
74182 74182
G3 P3 G2 P2
|05 IOG 14 15
(LH Ll 2
CouTyY COuTx
13
74182 —OQ CIN 74182
G1 P1 GO PO
o1 02 03 04
VCC= PIN 16
GND= PIN 08

IC-74182




VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

74LS670 4 X 4 REGISTER FILE CHIP

0118 0
D2

03 DATA INPUTS 9 a2
D43 | OUTPUT

RA 5 ? Q3
g2 }READSELECT

wa—2 ®
we 13 }WRITESELECT

ow—20f WRITE ENABLE

6R—LOf READ ENABLE

vee GND
v 8 TRUTH TABLES
WRITE FUNCTION TABLE READ FUNCTION TABLE
(SEE NOTES A, B, AND C) (SEE NOTES A AND D)
WRITE INPUTS WORD READ INPUTS OUTPUTS
Wg W, Gy| 0 1 2 3 Rg Ra Gm| Q1 02 03 a4
L L L |ab o 0Q 0 L L L |woB1 woB2 wo3 woB4
L H Q@ 0D @ O L H W1B1 WiB2 WIB3 W1B4
oL L |g 0 oD g ML L |w2s1 wzs2 w23 w2B4
W oW L |la o 0q oD H W L |W3B1 w3B2 W3B3 W3B4
Xx x H|o, g G 0 X x H| z z z z

A. H=HIGH LEVEL, L = LOW LEVEL, X = IRRELEVANT, Z = HIGH IMPEDANCE (OFF)

B. (Q=D)=THE FOUR SELECTED INTERNAL FLIP-FLOP OUTPUTS WILL ASSUME THE STATES
APPLIED TO THE FOUR EXTERNAL DATA INPUTS.

C. Qp = THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE EXTABLISHED.

D. WOB1 = THE FIRST BIT OF WORD 0, ETC.

1C-741.5670
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

82523, 825123 256-BIT BIPOLAR PROM CHIP

CE Aq A3 Ay Aq Ag
(15 (14) (13) (12) (1 {

il

J)(n (L(z» (L(a) ém) $(5) (L(S) J)m gg)
Bo 54 85 BG B7

B, By B3

10)

32 x 8 ARRAY

THE 82523 USER OPEN COLLECTOR OUTPUTS.  Vcc =(18)
THE 825123 USER TRISTATE OUTPUTS. GND = (8)

(N) = DENOTES PIN NUMBERS

ic-82s823
825123

340



VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

85568 64-BIT EDGE-TRIGGERED D-TYPE REGISTER FILE CHIP WITH

TRISTATE OUTPUTS

A0 —3

A1 8 « L7 o1

ADDRE

azA4 . L8 o2

A3_5 output< [0 —
WE — 0o wrITE ENABLE SLLE

D1 —2_

p2— ATA INPUT

p4 16|

05 -0 ouTPUT STORE

00—2.08 OUTPUT DISABLE

WRITE CLOCK
14
we
vee 18
GND9
TRUTH TABLE

oD [ we |cLk| Os MODE OUTPUTS

L | X | X [L [ OUTPUTSTORE | DATA FROM LAST ADDRESSED LOCATION

x [L ]I {x | wWRITEDATA DEPENDENT ON STATE OF OD AND 08

L{x]| x| | READ DATA DATA STORED IN ADDRESSED LOCATION

Hlx | x|L | outPurstore | miz

H|x | x|H [ ouTPuT DISABLE | Miz

341
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

DEC 8646 FOUR-BIT TRISTATE BACKPLANE INTERCONNECT
TRANSCEIVER CHIP

BUS4 PIN 16—

BUS3 PIN 14 +—

TRANS PARITY GEN BUS2 PING *——
PARITY

PIN 10 CKT BUS1 PING
REC
DATA 1 PIN 2
TRANS 1
PIN3 NS :D REC

Y

DATA 2

PINS

TRANS 2

o0y

PINT 4BIT D O 4BIT REC
LATCH LATCH DATA
TRANS 3 -——-D(‘f C{>— I wriniz
PIN 13 REC
[: [: DATA4
IN 18
PIN 17 TRANS 4

TRANS LATCH L
pin 11 ENABLE L C{> PINT :Eﬁ y
RECEIVE ARIT

TRANS CLK PARITY CHECK [ CHECK

pinig LM {i> CKT

PING

1cDECSS6
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

93406 1024-BIT ROM CHIP

ADDRESS

o

-}

~

>

—_
o

A

Az
A4
Ag
A
A7

12

1
OUTPUT
10

13@14

Cs1Cs2

CHIP SELECT

343



VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

9403 FIFO BUFFER CHIP

Pacaliel Data tnputs.
Serial Dota Input.
Paraitel Load Input

Ser
Negative-Going Transition}

Senal Input Enable (Active LOW}

Transter to Stack Input {Active LOW)

Serisl Output Enable Input
iActive LOW)

Transfer Out Seriat Input
(Active LOW}

Tra

r Out Paratlet Input
Master Reset |Active LOW}
Output Enable (Active LOW)

Serial Output Clock Input

(Operates on Negative-Going Transition)

Paralls! Dats Qutputs
Serial Dats Output

Input Register Full Output
(Active LOW)

Output Register Empty Output
(Active LOW)

VDD = Pin 24
VSS = Pin 12
© = Pin Number

I Input Clock (Operstes on

)
— os MR 18
I3 Q3
L
o2 o b
4 o1
' 20
a
3 oo 403
2 21
— P Qo
=
_2 g one .
) as
g e
AR AN
(o127 hatd TOS CPSO
s os tor ko
Q -
@ ] 1
® &=—d
O m—od e
= controL
9 .__I\
@ 3 STACK
— contRoL J
L4
S
@ j— OUTPUT
ToR CONTROL
@ m—
CPSO

020

05 [ 0s] o[ 0o

INPUT DATA

INPUT REGISTER

3|

ol

14 x 14 STACK

® =

344

OUTPUT REGISTER

OUTPUT DATA

[

°
H

®

ONORCRQ)

&



VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT)

DC101 ARBITRATOR CHIP, PART 1

INPUT
FROM SBI

CONTROL
SIGNALS

~

——< TRSELB
TRSEL4
[ TRSEL 2
?625 5157 TRSELT
BUSTR 15 L w2 LD 350 25D MSD
BUSTR 14 L »—-Q
BUSTR 13 L »——Q)
BUSTR 12 Lm0 O e BUSTRL
BUSTR 11 L Q)
BUS TR 10 L »—2-Q DC101
BUSTRO L »—O) ET43
BUSTR8 L »—2—Q)

BUSTR7 L »22Q
BUSTR6 L »22-(
BUSTRS5 L »—-O)
BUSTR 4 L »220
BUSTR3L »2Q)
BUSTR2 L »2Q)
BUSTR 1L »-Q
BUSTRO L »=-Q

e ]
RCLKH

16
9

TCLKH

SEND TRH »—rn———

SEND HOLD H »-

10

345

NEXUS TR#
JUMPER SELECTED

OUTPUT TO SBI
(YOUR BUS TR L)

%% AR OK L OUTPUT TO

NEXUS LOGIC

1C-DC-101 A



ove

wee AR
TRSELS L A L
+vee BH
TRSELA L s L
+vee CH
TRSEL2 L Wc L
+VCC DH
TRSELTL WD L

RCLK L R2H

senp HoLo H[ 10

seno T H [0}

ausrml.w D
BH AL
cH
DH

BUS TR6 L @—C{/\

CH
BUSTR5 L
OH

AL FDO—
BL
Bus*rml.@»b

R2H

oM
BUSTR2 L

YOUR
BUS TR L

BUS TR1 L

TCLK H | 18

A3 H

BUSTRO L

+vee
1 »
= _ - -/
— ! P2
1
| I e
e ¢
AL%D_I —D)—‘—
cL
AL?_’ D
aL
2 L ——
U (De{p2--—-
OH 1

icoc101 8

T 14Vd 'dIHO HOL1VvH1I8YY L0LDa
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LYE

nusTnuL——D_
S EH

AH
BH

= S

e e e ey

aumm@—<{>
R1H

— 1

+VCC

sus TR11 L [05 ] .> .
81— AH
°cq )

Dy

| S —————

8US TR10 L

sus Tre L[07 ] .> :D
BL—O AH
cL -.
oL~-Q

»
D r—

AL“D—'
susmn

+VCC

}—@ARBOKL

e ———

[ v
LA
e

P2 H—}

P1H—

1cocaor c

€ 1HVd ‘diHO HOLVH LISHY 10400
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8ve

svee wvee—{1g]
‘@ ENAST H

RCSTA H

VECTOR H[Q1 18] vee
VECRQSTBH[]2 17 RASTA H
BDIN LT3 16 [JENAST H
mnito L g4 15[ JENADATA 1
8INtTL 05 DCO03 14[JENACLK H
Biako L [J6 13JENBCLK H
eiaki L 7 12[JENBDATA 1
pira L 8 TPENBST H

anvo g 10[JROSTE H
BIAKI L 07ll ﬁ’;(>
BINIT L o’o

8DIN L

ENDATA H

ENACLK H

-—-—-——.EIAKOL
————{o8mirar,
{T)enost

O1f VECTOR H

ENBDATA H

ENBCLK H

VECRQSTH

ROSTB H ~ . e
— GND e K

04[INITO 1.

oot

dIHO LdNYY3ILNI €0000
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6v€

BDAL2 L {02

BDAL1 L 03:

29} vee
[io}-ono

[oa}

BDALO L l_:l

BWTBT L >

&>
so0UTL
som L

DECODER
-
03 o
o-
SELG L
02 -
o 16]SEL4 L
o1 o
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