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System Block Diagram
(SD-D-166-0-BD)



! I0 BUS
I 5
14
- DEVICE SELECTI
DATAO DATAO CONO CONO DATAI STATUS PI1-7 Evice OoN
CLEAR CLEAR SET 10S3-9
I0B BUS RESET IOB INT PI DRLVERS
108 «<— AR(1) 3X7
CONSOLE
KEY START
KEY READ IN
SHIFT i KEY INSTRUCTION CONTINUE
DATA SWITCHES > - > mQ KEY INSTRUCTION STOP
! 36 KEY MEMORY CONTINUE
B S KEY MEMORY STOP
AR <~ (0) 3¢ @ KEY EXAMINE
AR com el MQ <—(6) KEY EXAMINE NEXT
AR CRY INITIATE SC COM MQ <— MB(@®) KEY DEPOSIT
AR +1 SC(1) «— MB18,28-35(@) MQ<—MB(1) KEY DEPOSIT NEXT
ARLT +1 SC<— FE(1) MQ SH LT KEY EXECUTE
AR SH LT SC CRY MQ SH RT KEY 10 RESET
AR SH RT SC PAD
AR <— MB(~) -
\ ] SW REPEAT
AR mB g’} — sc ] ; SW MEMORY DISABLE
AR <— DATASW(1) > 9] : 9/ SW ADDRESS STOP
AR<— IOB (1)
AR(-5 «— SC3-8(J) EE:&?;
AR <— SC1-8(J) _
AR1-8 «— (0) FE <= MBO-5(1)
AR1-8 «— (1)
w1 - - T Re-12<—(9)
- IR13-17<—(Q)
. IR - IRG-12 «<— Mgm
—17<—MB (1
MI<—(@) MB < (9) IR13 ()
MI<— MB(1) MB «— AR(Q) i T ADDRESS 1
MB <— AR{1) PCe— MA(L) . SWITCHES |
MB «—MQ(0Q) i 18 |
MB «<—MQ (1) T e
MB LT <— MBRT(J)
MBRT <— MBLT(J i r —I—- —to T . .
MBé—IR(l).( ) EX CLR [ PR<—(Q)] 1. | PR I comparisoN M i | RLR ' EXCLR [RLR <«—(0Q)] .
MB<—PC({1) EX SETIPR «— I0BG-7(1) | - GATES ‘ 18 8, EXSET [RLR «— 10B18-25(1)]
MB <— MISC BITS (1) D e = B
MB1-8<—(0) MA <— (@)
MB1-8<— (1) MA +1
MA<— PC(1)
mﬁ: [}459’?]1(2181) R-I:A_‘ -1‘ Signal type and polarity are shown for
MA<— IR14-17(1) : 1 all connections lo 10 and memory buses.
MA<— (4Q) [SP
MA<— PI CH
MA<— MA SW(1) {
‘ - REQUEST READ WRITE ADDRESS T e ey
:MEMORY BUS CYCLE REQUEST REQUEST ACKNOWL- i DRIVERS ‘
EDGEMENT !
MEMORY MEMORY
MC MB MEM BUS ENABLE SELECTION ADDRESS
RLAB 18-21 RLAB21- 25
MC MEM BUS «— MB (1) MAB35 MAB26-35

o

15

MEMORY BUS

System Block Diagram
(SD-D-166-0-BD)




Instruction Decoding
(FD-D-166-0-1RD)



IRQ-2 ) Irzg&s
@90 IR-UUO A AEX UUO SYNC(1) ) 001
IR JRST AAIR9VIG(1) A EX USER B(1) ; EX IR UUO ?10 IR FSC
CPA 10T USER(@)AIR IOT A AEX PI SYNC(®) A EX USER B(1) | @11 IR CAO (IBP)
LOGIC PREFIXES filZ)O) IR LDCI(ILDB)
: 101 IR LDC(LDB)
A . 5-3 IR3-5 1110 IR DPCI {(1DPB)
c8 ° 200 l111 IR DPC (DPB)
ACCP 5-9 loo1
AR 6-4,5,6,7,8,9,10 @®1 IR FP/CH 010 IR7,8
AS 5-10 [@11 IR FP/CH3 0@ IR FP DIR
BLT 6-18 @1 IR FPREM (L)
BOOLE  5-10 AIR3() =IRFP I NR ROUND = IR6(1) A MQ1(1) A NRF3(Q) 19 IR FP MEM (M)
CEAG 617 R4,5 11 IR FPBOTH (B)
@@ IR FAD
CH 6-19,20 01 IR FSB 00 FWT 00
CPA 8-5 10 IR FMP 01 FWT 01 (I)
cr 8-13,14,15 11 IR FDV AIR5,6(@1) = FWT SWAP ’i? ?\ﬂ i? ((g))
DC 6- 20 : ¢
DS 6- 25,26
E 5-5
EX 5-13
F 5-4 AIR6(@) VARD(1) = FWT NEGATE
FA 6-22 —_AIRG (1) IR7,8
0 a2 A~IR MD SAC INH = IR MD SAC2 Jw IR MD FC(E)
FE 6- 14,15 01 (1)
FM 6-22 AIR6(1) = IR MD FAC2 w&m MD SAC INH
FP 6- 23 IR3-5 n;e {11 (8) IR MD SC(E)
FS 6-19 ‘000 IR FWT MOV, S { DS DIVI
FwT 5-9 @01 IR FWT MOVN, M—218 FWT 1 DS DIV IR6-8
HWT 5-9 010 IR MUL [@(D(Z’ IR ASH
911 IR DIV |9@1 IR ROT
1 5-3 @10 IR 2XX {01~ IR MD ‘910 IR LSH
108 8-1,2 1100 IR SH 011 SHIFT OP
10T 8-1 {191 IR 25X . 109 IR ASHC
IR 5-7,8 |110 IR JP IR6 ™MD 161 IR ROTC
JP 5-19 {111 IR AS ? fnteger 11? IR LSHC
1 Fraction, 1
K 5-2 :
- @@ 1R EXCH
KEY 5-1,2 001 IR BLT
Lc 6- 20 1010 IR AOBUP
MA 7.1 IR3-6 (@11 IR AOBJN
MAI 7-2"" rggg@ ggng %) ((251['5) }8? %g 3’531‘ A A ~EX IR UUO = IR JRST
MB 6-1,2,3,4,7-6 1 LE 1 (AN T~ -
MC 7-8.9 /9010 BOOLE 2 (ANDCA) 119 IR XCT NIRSVIBUY A EXUSER B
MEMAC 5-10 ‘P11 BOOLE 3 (SETM) 111 (See IRG-2 = 30G)
MI 7-7 010Q BOOLE 4 (ANDCM) OQ0 JP PUSHJ
MP 6-21 0101 BOOLE 5 (SETA) @@L JP PUSH JP JMP
MQ 6-7,11,12,13 ‘0119 BOOLE 6 (XOR) @10 JP POP
MR 5-1.2 ;@111 BOOLE 7 (IOR) @11 JP POPJ
MS 6— 24 110@@ BOOLE 1¢ (ANDCB) 100 JP JSR
{10@1 BOOLE 11 (EQV) ~ 101 JP JSP JP FLAG STOR
NR 6- 27 11010 BOOLE 12 (SETCA) T~ 110 JP JSA
i IR6 .
PC 5-11,12 1911 BOOLE 13 (ORCA) 0 AS + (ACL: 111 JP JRA
PI 8-3, 1100 BOOLE 14 (SETCM) “1as = (SUE"')
PR 7-3 {1101 BOOLE 15 (ORCM) IR7 8
PTP 8-9.10 111Q BOOLE 16 (ORCB) g
-6, {1111 BOOLE17 (SETO) (00 BOOLE v AS 0@
PTR 8-6,7,8 t @1 BOOLEV AS @1 (I}
RLA 7-5 109 IR BOOLE 110 BOOLE v AS 10 (M)
RLR 7-5 {11 BOOLE v AS 11 (B)
RUN 5-1 (@0 HWT 00
s 5-6 191 HWT 01 (I)
SA 6-16 101 IR HWT (H) 110 HWT 10 (M)
sc 6-14,15,16 /IR3,6 IR4,5 AIR6(1) = HWT SWAP 11 HWT 11 (S)
S 6-20 [ ©..9LL oo (Source)
SHC 6-7 | @..1RL 01 R \
sw 5-1 IR3 | 1. 0RR/ 19 (0) LHWT AR «—(0) /IRE-8
TTI 8-11,12 \ 1.1 LR/ 11 (E) ) [ 008 |\
770 8- 1112 [OHWT LT | oot}
-1, 11 HWT \ ; |
TTY 8-11]12 ‘{DesﬁngmN ATR4 (1) A[IRS(Q) v MBG(1)] = HWT RT SET | ook ’
uuo 5- 10 ATR4 (1) A [IR5 (@) vMB18(1)] = HWT LT SET “1 100 A |
XCT 5- 10 011 IR ACCP v MEMAC R i 1% ﬁE'
IR3,4 '@5(1) Skip and Jump Conditions L1116 /
@@ ER ACCP (CA) M AIR8(1) A(ARG + AROV ‘
|01 IR MEMAC STl }é o oiRf (J)) RS AR | ACCP ETC COND
R M EMac T 1o } MEMAC |1 MEMAC MEM (S) ACCP ET AL TEST =ACCP ETC COND AIRG (@)A
(11 IRME : ~ACCP ETC COND ATR6 (1)
IR3.4 fiRs.8 \ /e
Q9 ACBM DN (N) 0.0R | @1 €
01 ACBM CL (2) ATRS (1) = ACBM DIR ( o 1L \ 955
19 ACBM COM (C) . 10D, L 11N
11 ACBM SET (0) L1108/

119 IR ACBM(T)

IR10-12

(@@ 10T BLKI

| @91 10T DATAIL
@10 10T BLKO

@11 IOT DATAOC

19@ IOT CONO

111 IR IOT Aif\“—EX IR UUO = IR IOT

AEX PI SYNC(@) A EX USER B(1) = EX IR UUO
(See IRQ-2 = 000)

101 10T
119 I0T
111 IOT

CONI
CONSZ

CONSO

IOT BLK
IOT DATAIV O

} I0T OUTGOING
3
t IOT STATUS

Instruction Decoding

(FD-D-166-0-IRD)

AIR8(1) = ACBM SWAP




Key Cycle; Memory Subroutine
(FD-D-166-0-KMF)



| ; | | ]
MR PWR CLR: MR CLR; MR START; RUN < (0) RD/WR RS
MR CLR, MR CLR A: IR, MQ, SC, FE «— (@) MEMORY (FC(E) PSE)
MC RD, WR, RQ, STOP, STOP SYNC, SPLIT CYC SYNC <—(0) : RD RQ WR
EX MODE SYNC, UUO SYNC «— (@) RD/WR RQ Connections fo Memory
KEY EX MODE SYNC (1): EX USER <~ (1) a12) (ATS)  (reie) pSE) LSS ( :E ) 575 ?ﬁa
PI CYC B(@): EX PI SYNG < (0) MC RD RQ
MP CLR, MP CLR A, DS CLR @ MC WR RQ
@ Clear all SBRs and subroutine control flipflops @_., MA FMC SELECT B @—»
MR START: IOB RESET, CPA CLEAR MC SPLIT m% ég%’g ACK MC SPLIT
PI OV, PI CYC <—(@); PI RESET FTe
AR FLAGS, CHF7, EX USER, EX ILL OP < (@) Eo— GYC SYNC 1) MC WR RS B Moo cre SYne
KEY MANUAL B PR, RLR <= (@) @@_, e
> KEY EX ST, DEP ST, EX SYNC, DEP SYNC < (@) KEY MANUAL SPUT MC SPLIT % 1
KTOA KEY EX: KEY EX SYNC «— (1) KEY READ IN RDRQ CYC SYNC(9) Q o1
KEY DEP: KEY DEP SYNC <«—(1) KEY START . 1= T
KEY INST CONT - MA FMC SELECT = ‘&”@ismffé?é&) MC SPLIT
KEY MEM CONT ﬁg ’gﬂf'\" CONT RD%Q wg - o CYC SYNC()B
ST? _6_1—_ KEY DEP A~KEY PWR CLR ENBL PUL —l PULS
] KEY EX NXT |
REYEXS T KEY DEP NXT MCWR< (0)] [MCRD < (1] [MCRD < (1] [MCWR < ()] [mc sTOP < (9 MC WR < (1)] I mC RD < (@)
DEP ST RUN B(9) KEY EXECUTE MC STOP<(9) | I I MC STOP SYNC < (1} MC STOP<(@)
> KEY IO RESET MC RD RQ MC RD RQ MC WR RQ |
KEY EXECUTE = KEY EXEC A RUN (@) MC MB MEM D1 MC MB MEM i
@@ KEY MANUAL A KEY CLR RIM = ~(KEY READ IN VKEY INST CONT v BUS ENABLE jﬁ BUS ENABLE PR18 OK = (MA18-25< PR)
KEY I0 RESET ~KEY MEM CONT KEY CLR RIM KEY MEM CONT) PR REL A MA OK = ~EX INH RELA
EXILLOP < (1) MB < (@) PR18 OK
% R KEY RIM SBR < (@) i PR REL A ~MA OK =
= MC RQ “EX INH REL A~ PR18 OK
P E : =
READ IN START EXECUTE EX EX NXT DEP DEP NXT uLs EX INH REL: RLA = MA
" KEY RIM ~EX INH REL: RLA = MA + RLR
SBR <« (1) MA < (@) AR <- (@) MA < () MA+1 MA < () MA+1 *6127— ?IE o Compare and
MA (_%8; PC «— () AR «— (D) AR < (@) . - PR REL A : relecate EX INH REL
PC « S —
rYs KEY MEM STOPv EXINH REL _ _ MA OK PR REL A _~MA OK 100 ps without “EA’ZI%S_%T (Qg
(MA = MASA MC RQ PULSEs Ex PLSYNC(1)
MA <— MA SW(1) SW ADDR STOP) MC RQ < (1) EX ILL OP (1)
MA < MA SW(1) AR <— DATA |MA < MA SW(1) AR < DATA | AR <——DATA) DY WR MC RQ(1)A
v _
SW(1) SW(1) SW(1 [CPA TLLES 0F — (1 MCMC STOP(9)
3 MC RQ CYC 81 | NON EXIST
: —_— [I0B PI REQ CPA PIA MEM
KT3 PC < MA(1) MB «— AR(J) Memory cycle — [CPA NON EXIST MEM < (1)]
MC STOP «— (1)
| ] S ~SW MEM [
1 8C D RO | DISABLE [ I0BPIREQCPAPIA |
N , memory MAI
KEY EXECUTE KEY EXVEX NXT KEY DPv DP NXT Crobe sonds amem o one Lk ~MC NOR~
MB during wait — RST
KEY RD/WR<— (1)
KEY RD/WR< C& <
KEY START v () MB < AR(J) = MC RD (1)
CONT v A%BR
READ IN _—
RD RQ WRRQ AT ACK NONNE‘ECXIST
L 4 MAILRD RS MC RQ < (@) RD
MG RD((D%A
MCRST1 KEY MANUAL AMC STOP (1)~ MC wR{ Negate MC RQ CYC
KEY (EX v DEP) NXT MC STOP SYNC(1)A~KEY MEM CONT
KEY RD/WR(1)
— < f1C WR
KEY [KEY RD/WR < (0)] N RS
RREYR EX ILL OP | ; Mc
RET LEXILLOP <— (@) | [MC MEM BUS — MB(1) ] (weRsB
> [ MC sTOP(@)
— KEY START v CONT v READ IN KEY MEM CONT A MC STOP(1) >
o1 < (51D I
I 3 VA= MAS MC STOP «— (@) ]
IT1A
(4-4) (x12) 0.05
RUN(1) A (EX v DEP) MCRS
< o
RUN <—(1) SW REPEAT
KEY GO KEY EX, DEP ST <—(9) KEY MI < MB(1)
: KEY EX, DEP —
» DEP SYNC < (@) Corichie Y r——— RD/WR (1) IFLAQ) AF3(1) AFG(1) F1A(1) FaA(1) F6A(1) SF3(1) SF5A(1) SF7(1) UUOFL(1)  BLTFRA(1) IOTFPA(1) _ CHF6(1)

o repeat INST STOP MC E%B:-_FD)—] * ‘

(4-4) delay . KEY RD/WR IT1A AT3 ATO FT1A FT4A FT6A ST3 ST5A sT7 UuoT! BLTTQA IOTT@A CHT8B
Trigaer palse RET [ vegate MC MB MEM BUS ENABLE | AP FIGURE 4-3
generator
@we—(fb)

[RUN < (@) Assert 1A INH
for 100 s
| Key Cycle; Memory Subroutine




Instruction, Address and Fetch Cycles

(FD-D-166-0-1AFF)



FAC INH
CH INC OP
CH ~INC 0P
INSTRUCTION ADDRESS wa - g FETCH gr Loap
. MB = ?.E FWT 00
et REy 6O) Cnted) AR = @.E
STT7 KEY GO (CHT9) A E% 01)11
HWT 11
RUN (1)~ T0T TQA IR 10T
~(EX v DEP) IR XCT
PI IR 254-7
JP JsP
e 92 JRJSR
1Te [ /_—|\ IA~-INT = [~ PI RQ vPI CYC B(1]]A~IA INH ARRT < MBRT (] | . ] MEMAC MEM
[MA < (@) MR CLR - IR13-17 < MB(1)
| Vs N 1
Ty AT 1 va < (@)
-« AFQ < () FC(E) FC(E) PSE
e e ~FAC INH ACBM DIR BOOLE v AS 10
PI CYC B(O) MA < IR9-12(1) pece DIR BoOLEvAS 1
0.05 > PI - BOOLE v AS 0@ CH DEP
0.05 @ D —NSYNC FlA < (1) CH ~INC OP CH INC OP
& CH LOAD FWT 11
FWT 00 HWT 10
SELRaRtY HWT 00 HWT 11
10T DATAO 10T BLK
IR FP IR EXCH
el IR MD FC(E) MEMAC MEM
[PIR < I0B PI REQ | o2 IR XCT
I —— JPPUSH
PI ACTIVE(1)A { e B
PIH (@) A PIR(1) F1A < (@)
FAC2:MA +1

@Tria <

[Prra]

IA ~INTAIF1A(1) ¥y IA ~INTAIF1A(Q)
PI RQAPICYC B(@)
T
I IATQ
0.1

i PT CYC «— (1)

[ PI CYC B(Q):MA <—PC(1) |

@‘n PI CYC B(1):MA<—PICH '
, [PTOV(1):MA +1
- IF1A < (1)
(kT3
SaES
KEY MCRST1
EXECUTE (
IFLA(1)
(xcTTo
Xy ez
|- T o
] IF1A<—(0) |
TIA—— IR0 -12 < MB (1)

; ~-MA18-31=0:KEY RIM SBR < (@)

e, )

L r
(ATD—— Ex UUO SYNC <~ (ﬂ

| S—

1R14-17:0 ,

~IR14-17=0
[MA < IR14-17( i)_l

(AT —

1 TAF3 < (1) K

S

RD RQ
MCRST1

AF3 (1)

(AF3 < (0) |

(AT3)——NA < (0)
_1" [AF3A <—(1)
— . i

i
AT

AF3A(1)
—~ [AF3A<- ()]
e 1
( AT3A —
\AT3A MB «<— AR (J)
o1

. [ART <@
{AT4 —— MC sw STOP
T | MC SPLIT CYC SYNC «— (1)

IR13(9Q)

~FAC2:MA<—(Q) |
~FC(C(ACLT v RT)):MB(J) <= AR(J)!

FC(C(ACLT)) : MBLT (J) <> MBRT(W) |

—

FAC2 = SH AC2VIR MD FAC2

FC(C(ACRT)) = JP POP VvJP POPJ

FC(C(ACLT)) = JP JRAV IR BLT

FAC2 ETC = FAC2 V FC(C(ACLT)) Vv FC(C(ACRT))

MC SW STCP = KEY MEM STOP v SW ADDR STOP v MC CR SPLIT

~FAC2 ETC
FAC2 FC‘C‘ACFET;‘FET,’,‘_,_.__W
P [MA<— MBRT(D) |
T3 )— MB ()<= AR() |
MQ < MB (J)
F4A < (1)
FC(E) I FC(E) PSE
FT HF A< (1 FeA< (1) |
S 6 6A<— (1) (1
| FAA <—(0) |
IMA < (@) | U B RS
| MB <— MQ (y) | RD RQ RD/W’R RQ
1= (Mo wed), . |
T MCRSTL
I e FEA(1)
e i 1
{FTs ‘MA%MBRT(H‘: ~FC(E) v PSE _
T > -
(FTea F6A< (@) !
~ [
€T
(4-5)

Instruction, Address and Fetch Cycles

(FD-D-166-0-1AFF)




Execute and Store Cycles

(FD-D=-166-0-ESF)



1 STORE
MA =E EXECUTE . L _ SC(E) FC(E) PSE
MB PC STO v JP JSA: MB <« PC(1) |
FT6A L _P FLAG STOR: MB <~ MISC BITS{1)| (smi SF}_f.,__g)_J ST2 SF3 <« (1)
PL HOLD: PIH «— PI CH RQ o1
KEY EX SYNC(1): KEY EX ST<—(1) T S £ Ea—]
(ETel KEY IDNESPTSSY_?\IOC;QRZSEY(_DEEQE’)STG—(1) = PC SET P <@ ‘ WRRQ RD/WR RS
IR URST AIRI (1) AEX USER (@) RUN < (0) S JP ISR A (EX PT SYNC(1) v EX ILL OP(1)): EX USER <= (0) L | |
_(L>__ o1 MCRSTL
~PC +1 INH: PC +1 7
ETO T i o
ET AR CRYQ, 1< (@) ETE—EPE__S_E_T;'?ES_’V'_‘XE ~(SC(E) v FC(E) PSE) SF3(1)
CHINCOP _ CH ~INC OP CH LOAD CH DEP IR MUL IR FAD 0.2 (ST SF3 < (0)
¢ * * ‘ vL oz (ST— ~SAC INH:MA < (@)
IR DIV, SAC INH
CHTY, CHT6 LCTO DCTO MPTO FATQ DST 21A
(4-9) (4-9) (4-9) (4-9) (4-8) (4-10) “TN
(ET9 ~SAC INH
— , l _ (PC SETVPC +1)A
IR FMP IR FDV IR DIV [PC+1(ET9): PC+1 N ~(AR JRST A IR11(1)) 5T3R)
1IR ACBM vJP/\wJSR‘MB(J)eAR(JH r”_P e FLAG LT
DS DIVI DS D1V 2 | MA RESET: MA <—(9) | |ARPCCHG FLAG < (1) | o1
FMTO FOTQ e ] - ) o CPA PC CHG e e
(a-10) (4-10) AROB(1) | AR®B(®) ( - ARQB (0) (\LCT@A\) > ]ENABLE(“ @éé—g?im(m
{pspIvTO —— I MB «— j
G —— e e < |
1 DSTO OSTL /725 0ST3 DST10 (oeT3 ] 108 PI REQ CPA PIA [ S
01 4-8) (4,_8) [ ,_,,_{iigiﬁ_m -8 /BE;SA BLT DONE, WR RQ
EX IR UUO: EXTILL OP «— (1) . \\ﬂ_) > . . MCRS TL
ET1)—— IR JRST A IR12(1) EX MODE SYNC < (1) TN : T
IR JRST A IR9 (1) v PI BLK RST A PI CYC B(1): PIH(0) < PIOK(1) (SHTIA ] SF5A(1)
SHIFT OP A MB18(1) NRTE Y] @@—E’%A‘Z@
- P <sacz I
0.1 GHT® (4-9) (FSTOA ™ <
1T ~E LONG e et R saca
ET3 AR SBR:ET4 AR PSE <—(1)] P LD PLOV, PL CYe @) E ! Twa +1 W
: RESET: MA <— MBRT (1) i ) a—
H_E‘ ET10)——— (FC(E) PSE W SC(E))A ~MB <— AR(J) INH (ET16): MB <— AR(J) | (816 MB < MQ(J)|
JPATRE(D): MB (J) <> AR (J) ‘ e .
IR BLT IR FSC SHIFT OP EX IR UUO IR XCT N e R Y AR cRY(L) |
AROB(1) _ R S e
(XCT T
s ‘ = Tlorer T T - IR FWT A AR CRY0,1(01) v
FST@M—Iﬂ) A (4-7) o2 (MR CLR} (MEMAC v AS) A AR OV SET JPAIRG(Q) A AR CRYQ (1) SRR Y
' (4-3) WR RQ
b MCRST1
TI—— _|AR SBR IR FP/CHA AR OV FLAG < (1)’ [cPa PDL OV < (1) | —_ T
ET4 INH AR SBR IR3(0)~ ITIA SF7(1) [sF7<(n]
A (4-4) CPA AROV e L 20 LI
__ART3 (IR13@ v IR131 VIR4(0) v IR5(®)) ENABLE (1) :I_QB PTREQ CPA ij ) -
U I I .
ETa AR PSEM) ¥ 108 PI REQ CPA PIA ! “MC ILLEG R\/CHTBB/\‘%——P
ET4) ET4 AR PSE < (0) - [ e (Do)
L .
IR FSB 10T BLK IR IOTA~IOT BLK ET4 INH SC(E) SAC INH SAC2 . -
AR 3BR FWT 10 ACBM DN IR FP REM I FR/CH Ig}s(olggmmo\
EX IR UUO TOT CONI ACCP IR MD SAC? (ETT—RIBLVIRGO) VIRS (0N
FATO 10770 10T 60 <« (1) IR BLT 10T DATAT BLT LAST o SH AC2 BT
-1 (4-13) “-13) IR FP/CH IR FP BOTH OLE v AS1 ITONL s T
(a-10) f IR MD IR FP MEM CH DEP (ST7——IsF7 (0]
IR XCT IR MD SC(E) FNT 10
— e RUN (1)
JP JSA SwT 10
~ET5 INH AR SBR JP JSR IR FP MEM KEY EX v DEP ST | ~KEY EX v DEP ST
AR SBR JP POP IR 10T
AR ADD JP PUSH IR MD SAC INH
o Tl s AR SUB JP PUSHJ IR 254-7 KT1 o
(ET5)>——{ M8 PC 5T0: B < 0)] AR 11 JP 93R Py A
‘L AR—1 SAC INH IF ACO
FWT NEGATE
IR FSB
SAC INH IF ACO = SACO (FWT11 . HWT 11 v MEMAC MEM)
sy ~12:0)
PI HOLD = (~IR IOT v PI BLK RST) ~ PI CYC B(1) PC SET ENABLE PC+1 INH E_LONG SACO: (iR9-12:0]
PI BLK ST = ICT DATAIVO » PI DV(D) ACCP A ACCP ET ALTEST CH INC OPA~-CAO 10T CONSZ
. . 10T CONSZ ~ AR = 0 CH~INC OPA- -CAQ 10T CONSO
ETS INH = IR IOT IR FSB 10T CONSO * ~AR =0 EX IR UUO IR ACBM
JP FLAG STOR = JP PUSHJ v JP JSRvJP JSP IR ACBM A ACCP ET AL TEST 10T BLK IR ACCP v MEMAC
b e v . MEMAC MEM ~ACCP ET ALTEST IR BLT IR JP
PC SET = JP JMP v IR JRST vPC SET ENABLE ‘ heCT wB 'PC 57O
JP UMP = JPA~(JP PUSH + JP POP) KEY EXECUTE PC SET
PC +1(ET9) = JP JSR vJP JSAV PC + 1 ENABLE PC+1 ENABLE PLCYC BUY) PC +1(ET9)
MA RESET = IR JRST vJP PUSH v JP PUSHJ T AODIN N ARgBis
MB <— AR(J) INH (ET10) = IR JPv IR EXCH v CH DEP IR JFCL A SELECTED FLAG(1) MB PC STO
AR OV SET : AR CRY@ ~ AR CRY1 MEMAC ACAACCP ET ALTEST IR JRST
JP JSR
9P PUSHY Execute and Store Cycles
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1 2 3 4 | 5 | 6 7 8
ARITHMETIC COMPARE LOGICAL COMPARE AOBJP. AOBJUN
300-377 600-677 252 253
IR ABCPUMEMAG - 1RO -2(011) IR ACSW 1RO 5 (110) IR 2402 TR0 2 (010)
HALF W(E?ORQE ;sANSFER FULL W(z)?@l). ;LRANSFER E;(5C¢H VV specifies instruction type 06 - ACCP VV specifies ?C,é)of aggwn%séad bits ;R;g:/;;fi);;(ﬂg;[gz—S (191)

IR =101 WXX YZZ

IR HWT = IR0 -2 (101)

W specifies destination half
HWT LT = IR HWT A IR3(0)
HWT RT = IR HWT A IR3 (1)

IR = Q010 Q@Y YZZ
IR 2XX = IR®-2 (01Q)
YY specifies instruction— MOVE, MOVS,
MOVN, MOVM
IR MOV, S = IR 2XXAIR3-5(000)

"1IR - 910 101 000

IR 2XX = IRQ-2(013)

IR 25X = IR 2XX A IR3-5(1p1)
IR EXCH = IR 25X AIR6-8 (P00Q)

XX specifies action on other half - IR MOVN,M = IR 2XXAIR3-5(001) AC <> C(E)
do nothing, zero, one, extend IR FWT = IR MOV, SVIR MOVN, M
HWT AR <—(0) = IR HWT A [IR4(1) v IR5(1)] FWT SWAP = IR FWTAIRS5,6 (§1)
HWT RT SET = HWT LTAIR4 (1) A FWT NEGATE = IR MOVN, M A (IR6(Q) v
[IR5(0) v MBO(1)] ARG (1)]
HWT LT SET = HWT RTAIR4 (1) A . )
{IR5(0) v MB18(1)] 22 specifies mode dction.
Y specifies source half {00 =FWT 00  f[C(E)] — AC
HWT SWAP = IR HWTAIR6(1) 101 = FWT @1 fIQ,E] — AC
ZZ specifiés mode Action IR FWTAIR?'BPQ‘) =FWT 10 FLAC; L—) E
[M - HWT 00 fEC(E)‘ ch‘]—> AC 11 =FWT 11 F[C{E)—E
@1 = HWT 91 F[(9,E), AC] = AC
IR HWTAIR7,8 ‘lm s HWT 10 #[AC,CIE)] — E
11 = HWT 11 fC(E)i— E
HWT @@: AR =AC MB = C(E) FWT 00: AR=Q,E MB:=C(E) AR = AC
Initiol HWT @1: AR=AC MB=0.E FWT @¢1: AR=Q.E MB="7E MB= C(E)
megisters | HWT 101 AR = AC MB = C(E) FWT 19: AR = AC MB:=0.E MQ=0
g HWT 11: AR =0,E MB=C(E) FWT 11: AR = 0,E MB=C(E)
MQ = ¢ MQ = 0
HWT @0Q: FCI(E) HWT @@: FAC INH, FC(E) FC(E) PSE
Initial HWT 10: FC(E) PSE HWT @1: FAC INH MB<— AR{J) INH(ET10)
Gates HWT 11: FAC INH, FC(E) PSE HWT 11: FAC INH, FC(E) PSE
FWT NEGATE: ET4 INH, AR SBR
HWT 10 : MB(J)<> AR(J) FWT 00V11: AR — MB(J)
ETOA | HWT 11 AR < MB(J) FWT 01 v10: MB<— AR(Y) MB (J) <> AR(J)
£T1 |HWT SWAP: MB LT (J) <> MB RT(J) FWT SWAP: MBLT (J) <> MBRT(J)
HWT AR < (0): AR<— (@)
€T3 FWT NEGATE: ET4 AR PSE < (1)
; “AR NEGATE ART3 |
HWT LT SET: AR LT COM |ET4 AR PSE «—(0)
£T4 |HWT RTSET: AR RT COM FWT SWAP: MB(J) <> AR(J)
HWT LT: AR <— MB LT (J)
HWT RT: AR<— MB RT(J)
ET5
v AR CRYD,1(01). AR OV FLAG — (1)
ET10 |HWT 10V 11: MB — AR(J) FWT 10 v 11: MB < AR{J)
HWT 10: FC(E) PSE, SAC INH FWT 10: SC(E), SAC INH FC(E) PSE
Final HWT 11. FC(E) PSE FWT 11: FC(E) PSE
Gates HWT 11 SACO: SAC INH FWT 11~ SACO: SAC INH
SACO = (IR9-12 = @) SACG = (IR9-12:0)

@1 = MEMAC TST

(IR ACCPVv MEMAC) A IR3,4J1@ = MEMAC +1

{11 = MEMAC -1

MEMAC = MEMAC TST vMEMAC +1 v MEMAC —1
X specifies whether or not action is on condition YZ

Y specifies condition 'equals’

Z specifies condition 'less than'

XYZ together define relation
XYZ R
[oln]o] Never
001 <
910 =
O11 <
100 Always
101 >
119 *
111 >

R

IR ACBMA g1 = ACBM CL
IR3~4{ 10 = ACBM COM
{11 = ACBM SET
W speci/ties source of mask—
immediate or memory
ACBM DIR = IR ACBM A IR5(1)
X specifies whether or not action 1s
on condition Y, i e equals zero’
XY together define relation R

XY

oo} Never
o1 =9

10 Always
11 0

Z specifies swapping mask selected by W
ACBM SWAP=IR ACBMAIR8(1)
WZ together specify mask as
(9,E), (E,@), C(E), C(EYRTLT

Determination of Skip or Jump Condition
ACCP ETC COND = [IR7(1) A (AR=0)] v (IR ACCPv MEMAC) A IR8(1) A (ARG~ AR OV)]

ACCP ET AL TEST = ACCP ET

C COND ~ IR6

ARQ ~ AR OV = ARQ ~ (AR OV SET A ~MEMAC)

AR OV SET = AR CRYQ > AR CRY1
MEMAC ACCP ACBM
320-377 300-317

W specifies whether AC or C(E) compared with zero,
ie whether action is jump or skip
MEMAC AC = MEMAC AIR5(9)

MEMAC MEM = MEMAC AIRS
MEMAC AC

ACR @§: E~—>PC

MEMAC *1: AC*1 —>AC

ACCP ET ALTEST: PC SET

C{E)R@: PC+1
MEMAC:1: C(E)X1—E
~ACOH A MEMAC *1:

MEMAC MEM

W specifies whether AC
compared with E or C(E)
ACCP DIR = ACCPAIRS(1)
(1) IR5(@)A [ACR (0,E)]:

PC+1
IR5 (1)~ [ACR C(E)]:
PC+1

R [Mask A AC]: PC +1
F [Mask, AC] — AC

IR AOBJP = IR 25X A IR6-8 (010)
IR AOBJN = IR 25X ~IR6-8 (P11)

AC + 1000301 - AC
AOBJP A(AC= 0): E— PC |
AOBJUNA{AC< @) E— PC

IR AOBJP A ARQGB (@): PC SET
IR AOBJN AARPB (1): PC SET

C(E)t1—>AC
SACG=(IR9-12=0)
AR = AC AR = 0,E AR = AC AR = AC AR= AC
Initial  |MB=0,E MB = C(E) ~ACCP DIR: MB=0, E ~ACBM DIR: MB=0,E MB =0 E
Registers |MQ = © MQ= 0 ACCP DIR: MB £ C(E) ACBM DIR: MB = C(E) MQ =0
MQ =0 MQ=0
MEMAC #1: ET4 INH FAC INH ACCP DIR: FC(E) ACBM DIR: FC(E) ET4 INH
Initial AR SBR FC(E) PSE ET4 INH £ LONG AR SBR
e E LONG MEMAC *1: ET4 INH AR SBR E LONG
’ AR SBR E LONG
E LONG
ETOA AR — MB(J) ACBM SWAP: MBLT(J) <> MBRT(J)
MB — AR(®)
ET1 ACBM COM: AR <— MB (=)
ACBM SET: AR <— MB (1)
Er3 |MEMAC+1.ET4 AR PSE < (1) AR +1 p oo "ET4 AR PSE < (1) ET4 AR PSE< (1)
MEMAC —1: ET4 AR PSE «— {1) |AR—1 i AR SUB ART3[ [ AR +1LTRT ART3]
|
ET4 |ET4 AR PSE < (0) ET4 AR PSE <« (@) ET4 AR PSE «— (0) MB (J) <> AR (J) "ET4 AR PSE <« (0)
ET5 AR COM
|
ETe ACBM CL: MB < AR(Q) }
ET7 |PC SET: PC<—(0) AR COM "PC SET: PC < (@)
ET8 |PC SET: PC— MA({) s "PC SET: PC «<— MA(1)
} |
PC SET: | ACCP ET ALTEST: TACCP ET ALTEST: MB(J) <= AR (J) {PC SET: AR PC CHG FLAG < (1)
ET9 AR PC CHG FLAG «— (1) 1 PC +1 ACCP ET ALTEST: PC +1 ;
AR PC CHG FLAG < (1) AR PC CHG FLAG < (1) AR PC CHG FLAG ~— (1) ‘
AR OV SET: AROQV SET: i T
ET10 AR OV FLAG «—{1) AR OV FLAG <— (1)
AR CRY FLAGS ~— AR CRY(1) | AR CRY FLAGS <— AR CRY(1)
M8 — AR (J)
Final FC(E) PSE SAC INH ACBM DN: SAC INH
Gates SACY: SAC INH

Data Transmission and Compare Instructions
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JUMP AND PUSHDOWN
260 267 JRST JFCL XCT uuo
254 255 256 900-077
f
o I Eoany IR = 010 101 100 IR = 010 101 101 IR = 010 101 110 IR = OO XXX XXX
IR = P10 110 XXX 1010 = JP POP JP UMP = IR JP~ ~ (JP PUSH Vv JP POP) IR 2XX = IRO-2(01¢) IR 2XX = IRQ -2 (p10) IR 2XX = IR0-2(010) IR UUO A = IRO-2 (00Q)
I - N .
IR 2XX = TRQ-2 (010} IRUP A TRG-81 a5 - I0 HORY JP FLAG STOR = JP PUSHJ ¥ JP SRV JP 4SP IR 25X = IR2XX ~ IR3-5(101)] IR 25X = IR 2xX A IR3-5(101) | IR 25X = IR 2XX A [R3-5(161)| EX IR UUO =
IR JP = IR 2XX A IR3-5(110) 191 = JP JSP ~IR IOTA PI CYC B(1): PI HOLD IR JRST A = IR 25X A IR JFCL = IR 25X A IR XCT = IR 25X AIR6-8(110) %S SQJST[Z”AE); H;’SRSBY?&?%RVMW(UV
11¢ = JP JSA e IR 6-8(109) IR 6-8(010) ’
XXX ifies instructi 111 = JP JRA IR IOT A A EX USER B(1) A EX PI SYNC(®)
specifies instruction IR JRST = IR JRST A A EXECUTE G(E) ACPA IOT USER(()
~ EX IR UUO IR. € — 40
PUSHJ PUSH POP POPJ JSR JSP JSA JRA EXECUTE a1
260 261 262 263 264 265 266 267
AC +10QOPPL —>AC| AC+100Q001—>AC| C(CIACRT))—E | C(C{ACRT))=>PC | MISC BITS, PC—> E | MISC BITS,PC —> AC| AC —> E C(C(ACLT)) — AC || E—>PC SELECTED FLAG(1): E = PC
MISC BITS, PC—> | C(E) —> C{C(ACRT))| AC~1000@@1 —AC | AC-1000001 —> AC| £ + 1 —> P E<>PC E, PC —AC E—PC IR9 (1): DISMISS PI CLEAR SELECTED FLAGS
C(C(ACRT)) |PI ON OVERFLOW | PI ON UNDERFLOW | PI ON UNDERFLOW E'+1—>PC IR1Q (1) HALT
E—PC IR11 (1): RESTORE MISC BITS
PI ON OVERFLOW IR12 (1); ENTER USER MODE
Initiar | AR = AC AR = AC AR = AC AR = AC AR - 0,€ AR = 0. € AR = AC AR = AC RTLT AR = Q,E AR = @ E AR = 0,E AR = 0,E
Peoiwers | M8 = 0,E MB = C(E) MB = 0,E MB = ¢,E MB = 7.E MB = ?E MB: 0 E MB = §,E MB= ?.E MB= 7.E MB = C(E) MB = 7.E
4 MQ =0 MQ =0 MQ = C(C(ACRT)) | MQ = C(C(ACRT)) |MQ =@ MQ= ¢ MQ =0 MQ = C(C(ACLT)) || mMQ=0 MQ= ¢ MQ = @ MQ = O
ET4 INH FC(E) FC(C(ACRT)) FC(C(ACRT)) FAC INH FAC INH E LONG FC(C(ACLT)) FAC INH FAC INH FAC INH FAC INH
Initial | AR SBR ET4 INH ET4 INH ET4 INH E LONG E LONG MB <— AR(J)INH |E LONG E LONG E LONG FC(E) PC +1 INH
Gates E LONG AR SBR AR SBR AR SBR MB <— AR(J) INH | MB <— AR(J)INH (ET10) MB <— AR (J) INH PC + 1 INH ET4 INH
MB <— AR(J) INH | E LONG ELONG E LONG (ET10) (ET10) (ET10) ET4 INH
(ET10) MB <— AR (J) INH | MB <— AR(J) INH | MB <— AR(J) INH
(ET10) (ET10 (ET10)
MB <— MQ(J) MB <« MQ (J) PI HOLD: MB(J)<—=>AR (J) MBLT(J)<>MBRT(J){ MB < MQ(J) IR1Q (1) RUN <—(0) - e
ETQA PIH <« PI CHRQ IR11 (1): AR FLAG CLEAR P @ =) még(o()m
(Clears MISC BITS of ETO) § Ay
~~ EX ILL OP <—(1)
MA <— (@) IR9(1): PIH(@) < PIOK(1) : T
IR11(1): AR FLAG SET @m
ET1 (7ransfers MB(1) /nfo MISC BITS) A
IR12(1): EX MODE SYNC < (1) MA < (40) |
(MR CLR)
ET4 AR PSE <= (1)|ET4 AR PSE<—(1){ET4 AR PSE<(1)| ET4 AR PSE-—(1) ~ ‘MB < IR(1)
ET3 | JAR + 1 LTRT IAR + 1 LTRT JlAR — 1 LTRT IAR—1 LTRT o5 M IR(1) l
ART3] ART3 ART3 ! ART3} _Tg {Uuo F1 —(1)
ET4 |ET4 AR PSE <—(0Q)|ET4 AR PSE<—(0Q)|ET4 AR PSE<—(0)| ET4 AR PSE<— (@) iT1A
(4-4)
UUO F1(1)
ET5 | MB < (0) MB < (@) MB «— (0) MB ~—(Q) L
0Uo T1)
o .
) ] UUO Fi < (@)
MB «— M15C MB <« MISC MB <— MISC MR CLR
ETe BITS, PC(1) BITS, PC (1) BITS, Pc(1) | MB<—PC(D) MB <— PC(1) !LMA+1
.
PC «—(0) _@1
ET7 |PC<—(0) PC <« (0) EXF (S);“('f)F“VEX PC < (9) PC <« (9) PC— (0) PC <« (0) SELECTED FLAG(1): PC< (Q)
EX USER < (0) (vuo T2)—JTF1A < (1) |
| PC < MA(1)
ET8 |PC<— MA(1) j PC — MA(1) EX ILL OP < (@) |PC < MA(1) PC < MA(1) PC«— MA(1) PC <— MA(1) SELECTED FLAG(1): PC <— MA(1) R
RD RQ
(4-4)
MB(J)<>AR(J)  {MB(J) <> AR(J) PC +1 I MB(J) <> AR (J) —
ETS |ma <’ () Wa = (0) MB(J) <> AR (J) ‘MB(J)<—>AR(J) CHET < (0) MBLJ) <= AR(Y) | 5ot MB(J) <> AR(J) 1l Ma~—(g)
i !
MA «<— MBRT(1) MB(J) <> AR(J) PI HOLD: MISC BITS SELECTED FLAGS
MB(J) <>AR (J) AR CRYQ(1): CPA PDL OV «— (1) PI OV, PI CYC<(®)
ET10 | AR CRY@(1): CPA PDL OV «—(1) I0B PI REQ CPA PIA MA < MBRT(1) SELECTED FLAGS <— (0) ® AROV FLAG IR9(1) AR OV FLAG
(08 PLRED CPA 1A 1 ARCRY® FLAG IR10(1) AR CRY FLAG
2 ARCRY1 FLAG IR11{1) AR CRY1 FLAG
3 AR PC CHG FLAG IR12(1) AR PC CHG FLAG
£ & CHF?
inal SC(E) EX USER~ STORE ONLY
Gores | SCIE) SC(E) SC(E) SAC INH SC(E) SAC INH SAC INH 5 1 EX MODE SYNC - SET ONLY
Pushdown and Jump Instructions
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1 | 2 3 4 | 5 6 | 7 1 8

MULTIPLY -DIVIDE AR SUBROUTINES
220 - 237 AR NEGATE AR L
Cersy  (CRACAR™  (er3™ ChTd)  NRTS:
BOOLEAN ADD-SUBTRACT IR=010 Q1X YZZ Levels for fefch and store according fo operand type and mode NI/ ANEGATE N2 HT4) NI
- _ IR 2XX = IRO-2 (010) IR MD = IR 2XX ~IR3(d) AIR4 (1) IR FSBY
[ . app-477 I ;21?10)”2\{77 X specifies operation TR MD FC(E) = IR MD  ~(TR7(0) ~ TR8 (1)) FWT NEGATE | aR+1
R = 100 XXX XYY = 010 = FACZ = ) —
IRBOOLE = IRO-2(109) | IR 2XX = IRO-2(01p) IR 2xx A 1R3-5 {9102 IRMUL IR MO S0E) = 1 wo ey 7 A . e T 7
XXXX specifies Boolean function, | IR AS = IR 2XX AIR3-5 (111) . , . IR MD SAC INH = IR MD ~ IR7(1) ~ IR8 (@) CARET AR COM /AR NEGATE'—— AR COM | |le— BT TS (PRe AR oM CONT(—(I)!
decoded into BOOLE ¢ -17 as X specifies add or subtract Y specifies operand type: IR6 is o N TG ./ ARCOM CONT‘—( ) G ST -OM o i H
‘ , RE IR MD SAC2 = ~IR MD SAC INH A (IR DIV v IR MULA IR6(1) -0,
BOOLE N = IR BOOLE AIR3-6(N) @ = AS+ gglg[/nlmuég%/{ f/on; f(aqf))d/wde i I A
IRAS ATRG {7 . po. DS DIVI = v AIRG . A
{i - as DS DIV = IRDIVAIRG(1) 0.1 3.1 CFAC AR SUB
In both instruction groups XYY specifies common mode 27 specifies mode —l T gg}-is
0% = BOOLE VAS 00 L
) . . @1 = BOOLE v AS 1 IR MUL IDIV (XY = 10) DIV (XY =11) AR—1 L DST 18
(IR BOOLE VIR AS) A IR7,8 %? : 288::% v ﬁg i? Action Action Action v . ARﬁ—l”‘/ MST4 o1 AR ADD = AS+
) ’ For TMUL (XY = 90 store only ‘22 = P: AC = C(E) —> AC, AC2 27 = 00: AC,AC2 + C(E)—> AC, AC2 e BOp O 1
Jow order half of product ZZ = ®1: AC = (0,E)—>AC, AC2 77 = G1: AC.AC2 — (9.E) —> AC,AC2 I EeR, | AR+-1UTRTVIRBLT ARAS™ CFAC AR ADD
Action 77 = 69: AC X C(E) —> AC 77 =10: AC=C(E)—E 7Z =16: AC,AC2= C(E)—E 2 bST1L
BOOLE AS ZZ = 91: AC X (0,E)—> AC ZZ = 11: AC = C(E)—> AC, AC2;E | ZZ =11: AC,AC2+ C(E)—> AC,AC2;E cFAC EoATE DST15
Z2 = 10: AC X C(E)— E CFAC AR NEGATE NP SN [FYSNIUNE DaT17
BOOLE vAS 90 /[AC, C(E)] —> AC ACtC(E)—> AC ZZ =11: AC X C(E) —> AC;E Initio! Registers initial Registers DST® AR3S CLRY B ARL7 CRY TN ARCAY INITIATE MST3
BOOLE VAS §1: £[AC, (@,E)] —> AC AC £(0,E) —> AC . . BV — e T FATS —
BOOLE vAS 1: [AC.C(E)] — E ACEC(E) —> E For MUL (XY = 1) store enire i AR ACH . 0sre <
L | A T product or high order half ZZ = Q0Vv10v11: MB = C(E) 2Z2=00Q .10 11: MB = C(E) DST9
BOOLEVAS 11: f[AC,C(E)] —> AC,E AC ZC(E) — AC,E zZ= @8: AC X C(E) —>AC, AC2 Z7=10: MB = 0,E ZZ=10: MB=0,E DST19 AR+ — 1 LTRT
ZZ=01: ACX(Q,E)— AC,AC2 MQ=¢ MQ = AC2 DST21 —_r = Y COMP A
Initial Registers ZZ = 19: AC» C(E)—E Initial Gates Initial Gates A %ER)TA%LBPSP pextae iy
AR = AC Zz=11: ACKCE)—ACACE | 77 6610 . 11 FC(E) 2= 09 /10 1L: FC(E) MEﬁ . IR AGBUN
BOOLE VAS 0 v16vil: MB = C(E) i : ET4 INH FAC2 + JPAIAe AR COM
BOOLEvAS 01: MB = (8,E) Initial Registers ET4 I JP PUSH © ANV
MQ = ¢ AR: AC JP PUSHJ .COMP
22=00 v 10 11: MB= C(E) P . . ) IOT BLK I AR COM CONT(1)
i ZZ= 01: MB = @, E ETO. " ETO) LETO IR AOBJP AR SUB = AS— v ACCP r
Common Initial Gates MQ =0 : - r IR AOBUN ) .
BOOLE v AS @@: FC(E) IR DIV 0.1 AR cOM | B
v H ) ; - e
BOOLEVAS 10 11° FC(E) PSE . WC(E) /55 o7 AR COM CONT()|
s = v V11 :
i P
| nitiar Gares AS Onty ET4 INH T 7 AF3A(1) ET4 ARPSE(1) CHF3(1)  “zpT3  BLTF3A(1) BITFSA() FAF4(1) MSFL(1) NRFi(1)
‘ ET4 INH 1 DIVIDE [SC‘D 124,578 (1) DyipE ¢ ¢ ¢ ; * *
AR SBR ‘ 765 | ISC < (-36)] AT3A ET4 CHT4A BLT T3A BLT T5A FATI¢  MST3A  NRT5A
——— . e B, i : { : B
BOOLE 0,3,14.17: AR — (0) ‘ ‘ ‘ : - o Divide Subroutine” o ! DSF DSF2(1) DSF3(1 DSF4(1) DSF5(1) DSF6(1) DsFa(1) DSFI()
ETOA | 8OOLE 2)4.12,13,15: AR COM ] veE il ‘ ‘ i e i 11) () $3)
BOOLE 6,11, 14: AR <— MB () MPTOr— > g o : ; _ ! v ; L ‘L ‘L
R : > — e DVSR =0 DVSR < DVND : ; { AR COM CONT<=(®) |
ET1 |BOOLEL,2,15.16: AR < MB(O) ’ * ARG(1) MPF ! > DsToA  DsTsA  psTio  LARCOMCONTSZ@)] noryyn  pstign  DsTizA  DSTI9A  DST21A
BOOLE 3,4,7,10, 13: AR < MB(1) J LMBOUI A ARDULY MPFR (1) : " .
rs €4 AR FSEC (D e - puseeo o SHIFT COUNTER SUBROUTINES
_ ASTl AR S08 ARTS] Mete < DVSR > OVND | ‘ __SCSHIFT~ COUNT
ET4 |BOOLE 4,10,11,14,15,16,17:AR COM | ET4 AR PSE <—(¢) - i T : (CHTZ® CFPTL \FPTIAA {SHTT CHTSB (LeTg) (bcTo;
. MPF1(1) [DIVIDE. : - .
. AROB(1)A ARPB (1)~ Lo L I I I |\IR CAO
ETS WhToA IR6(0) MPF2(1) N K T — +-
FC(g) PSSE: MB < AR(J) e 1 ‘SATG — CHF1 < (@) “5CTOY
T . AR OV SET: AR OV FLAG «— (1) T AC . b SCTO,
ET10 | FC(E) PSE: MB < AR(J) AR CRY FLAGS <— AR CRY(1) MPFL(0), QAT ovERSow’ o 82
AR OV SET: AR CRYQ - AR CRY1 (AR COM 015 0.2 c
! R : . - — . . t
Final Gates ! AR OV FLAG <— (1) "’SBIT\i v sc pap! $CO-7=1~ SC88
BOOLE VAS 10: FC(E) PSE, SAC INH IR6(1) - — 7= DST21A DST13 WSATL = S0 PAD, -5CO-7=1v ~5C88
BOOLEVAS 11: FC(E) PSE I S T . LT
' PAD ENABLE - |
o2 IR DIV 0.2 — i $CT,1 SC+1 (ASH + ASHC) -
BOOLEAN FUNCTIONS . L CHF2(1): SC MBB-11{1) | SHIFT OP~  MBI8(D) SHIFT OP
IR6(0) NRTE L CFAC™ GATS  FSFL(1): SC ARO-8(1) : MB18(0) (ARO~ AR1) MB18 (1)
0 SETZ 1 AND 2 ANDCA 3 SETM - ~AR=0 “ETY OVERFLOW T FAF2(1): SC ARD-8 (1) ! 1 | . —
A AR AR COM AR — MPTL : ST? - FPF1(1): SC ARD-8(1 ) TcFac . " CFAC
ETO <o - () N i I Lo —r ) [ (4-5) SO _J e 0.05 FPF2(1): SC MBO-8& (1) AR SH LT AR OV,F!‘AGT“?‘ AR SHRT
ETL AR «<— MB(0)| AR <— MB(0Q)| AR <—MB(1) [CFAC MB «— MQ (J) OVE;L!\‘EOW 0.2 AR OV FLAG <«— (1)? [ MQSH LT MQ SHRT
ET4 O —»L SAT2.1)— SC CRY_ CHF4(1) LCF1(1) DCF1(1) FAF3(1)
4ANDCM  5SETA 6 XOR 7 I0R 01 AR OV FLAG <— (1) TG SC(E): MB < AR ] CFAC | cEac” | CFAC GEAC
ETOA | AR COM e - o - 0.1_ “MQSHLT| :ARSHRT. “AA%SST‘%} “AA%SS?_{F}Q]’-
ETL_|AR—MB(1) AR<—MB(v) | AR—MB (1) MPTZ— AR MB(J) o 0075 (MQSHLT:  MQSHRT,
ET4 | ARCOM .o[ Fing/ Gates «SAlT:’? J
= ZZ = 00 v O1: SAC2 CHF2(1)] FSFi(1) FAF2(1) FPFi(1) FPF2(1) | ..o
BN ‘ ZZ = 10: SC(E}, SAC INH scT2
10 ANDCE 1 EQV 12 SETCA 13 ORCA ,«N—F%@ 2Z = 11: SC(E), SAC2 ¢ L ¢ i 1 TL__SHFL{1) CHF4(1) LCF1(1) DCF1(1) FAF3(1)
ETOA AR COM AR COM “NRTe, ¥
ETL | AR-—MB(1) | AR— MB () AR<—MB (1) L . . CHT3A  FSTOA  FATIA  FPT1A  FPTIB SHT1A CHT8A LCTOA bCTOA FATSA |
£T4 | AR COM AR COM FETI0 = SC{E): MB < AR(J) ; AP FIGURE 4-8
Final Gates "AR OV FLAG <« (1)
14 SETCM 15 ORCM 16 ORCB 17 SETO 27 - 10‘S—C(E)_SAC INH T
T =10: . CPA AROV
ETPA | AR <—(Q) AR COM | AR «—(0) 77 =11: SC{E) EhaBLeL)
ET1 | AR<-MB(~) | AR<— MB(Q) AR < MB(0) .
ET4 |AR COM AR COM AR COM AR COM | I0B PI REQ CPA PIA
. 0.
Fixed Point and Logical Instructions; AR and SC Subroutines
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| 6 | 7

] 8

FIRST PART-CHF5 (@)

CH INC = (IR LDCI v IR DPCI v IR CAO) A CHF5(Q)

CH INC OP = CH INC ACHF7(Q)

CH~INC OP = [(IR LDCV IR DPC) » CHF5(@®)]v
[CH INC ACHFT7 (1)}

Pointer Format
P s Lo x Y
9-5 &-11' 12 13" 14-17 18-35
Fetch and increment pointer

Initial Registers
AR=Q.E
MB = C(E)
MQ =0

CH INC OP: FAC INH, FC(E) PSE
CH~INC OP: FAC INH FC(E
~IR CAQ: PC+1 INH

ET4 INH

/ETo
T CH~INC OP

CHARACTER OPERATIONS

133-137

IR = 901 P11 XXX

IR FP/CH = IRQ-2(001)

IR FP/CH3 = IR FP/CHAIR3-5(011)
XXX specifies instruction

©®11 = IR CAO
100 = IR LDC1
IR FP/CH3 AIR6-8 <161 = IR LDC
110 = IR DPC1
111 = IR DPC

CH INC OP

AR < MB(J)]

CHF1<—- 1) |

CHT1

CHF1(1): SC MB®-5(0) ENABLE
sc pap|

SC SHIFT-COUNT

sC=-P-1
CHF2<—(1)]
[SATO: CHF1 <—(0)]
= CHF2(1): SC MB6-11(1) ENABLE
SC ADD
SAT3 SC=-P+5-1
CHF2(1)
/cr}rs CH 2<—(¢)
\P—A_ ]
SCo(1)
SCo(0)
T R AU
CHTE— {CHTS SC COM |
(CHF3 < (1) ™~ - ;
R | sCcmodea=
s—olons 0.1 P-s
AR +1 -1
ART3 |
CHF3(1)
[CHF3 < ()
,SC0,4,5,7,8 < (1) |
CHT“A S sc&-(-bd8)ie
I SC mod 64 < (=37

L [CHINC OP: SC=(0) |
(CHT6—  ARD-5 < SC3- 8!

] CHF2 <« (1) ;
.15 CHF2(1): SCMB6-11(1) ENABLE

SC PAD

It —
CHIW CH INC OP: MB(J) <> AR(J)
o

] CH~-INC OP

CH INC OP

e — onre (1)
RD/WR RS
LMCRST1

CHF6&(1)

-

"cHF2 <~ (0)

CHF8 < ()
CHTS@_ FE < MBO-5(1)

'5C cOM
IR CAO
~1IR CAO
L T .- . —— ST7
“CHT8B— CHF4 < (1) (4-5)

] CFAC MQ SH LT
MQ35<—(1)

T I - cen
T moge—moras 1]
CHF4 (1)
et TCHFa (DY
"CHT8A —SC < (0)
I IR13~17 < ( O)
0.1
_I\‘ T8C— FE(l)r
CHT9 —— CHF5<—(1) |
g CHF7<— (1)
ATO
(4-4)

Fetch and load character

SECOND PART-CHF5(1)

CH LOAD = (IR LDCVIR LDCI) A CHF5(1)
CH DEP = (IRDPCvVIR DPCI) ACHF5(1)

CH LOAD CH DEP

Fetch and deposit character

Initial Registers

AR = 0,E AR=Q.E

MB=C(E) MB = C(E)

MQ=0...01...1 MQ=0..01...1
S S

Initial Gates

FAC INH FC(E) PSE
FC(E) £T4 INH
ET4 INH MB <— AR(J) INH (ET@)
ETO
CHLOAD | CH DEP
AR — MB ()] ‘DCF1< (1)
P MB «— MQ (J) <=
CLCTO— | cF1 (1) CTg— sccom |
SC COM
. W
'SCSHIFT—COUNT  cFac SCSHIFT=COUNT  GFAC AR SH LT
scTe AR SHRT _scre CFAC MQ SH RT
ILCFl(l) ]DCFI( )
ol LCFL—(0) o
: LCTOA — AR < MB(Q) ;Dcr@
CHF7T < () =T _
MB<—MQ(1) {pcToB
AR COM e
ET10 015 Ma—mB(1)]
Lood Shift I — -
L . . . AR«—MB(Q)
L8 T ARD = ARL-35 e — M8 < MQ(J),
61

‘f DCTZ — AR COM

e

01
; l MB eAR(@)
o= L0 )
ET10

Final Gates

FC(E) PSE
SAC INH

Deposit Shift
'ARQ =~— AR1-35 =— 0

00 = wai-35 <—o]

BLT

251
IR = 010 101 901
IR 2XX = IRG-2(019)
IR 25X = IR 2XX AIR3-5(101)
IR BLT = IR 25X A IR6-8 (001)
BLT DONE = MQ®(®)vPI RQ
BLT LAST = IR BLTA MQO (@)

S = Source address

D = Destination address
C(s)y—0D

(S,D) +1000061 — (S,D)
Repeat unti/ D=E

Initial Registers

AR =D,S /nitiolly AC RTLT
MB = QS E

MQ = C(S) initially C{C(ACLT))

Initial Gates
FC{C(ACLT))
PC+1 INH
ET4 INH

(BLT F3A(—(@)
MB(J)(—*MO(J)

! BLT T3A

MB(J)<>MQ (J)]
BLT FOA (1) |

- (BLT T& —MB(J) <= AR(J)
BLT T4 = MB(J) <= AR (J),

WRRQ
MCRSTL L
JPLT oAl o1 \PIR STB;
PR rwurm 91 [p:ou)
’BLT T@A)—- ]

MB (J) ~—>MQ(J)

- PI ACTIVE(1)} ~
RS PI H(®) APIR(1)
[PrRQ]
(U T I MBI <5 AR (D)
N o MB() < Ma(y)]

. BLTTS =
0.1

BLT F5A<—(1)

SN Py "AR+1LTRT
(BUrT2 ) ARLT < (0)] aRTs
701_ BLT FSA(1)
L ;| e
BLT T3 \——‘ BLT F3A{—_(} - Cod
AR SUB
_ART3
BLT F3A(1)
~BLT DONE BLT DONE
. BLT T6 —_— MB(J)@AR(J)
I - ET10
0.1
Final Gate
BLT LAST:
FT1A SAC INH
(4-4)

SHIFT OPERATIONS

240-242,244-246

IR = oio 100 XXX
IR 2XX = IRQ-2(010)

IR SH = IR 2XXAIR3-5 (100)
[006 - IR ASH
@01 = IR ROT
IRSHAIRG-g 4 010 = IR LSH

100 = IR ASHC
161 = IR ROTC
(116 = IR LSHC

SHIFT OP = IR ASHVIR ROTVIR LSHV
IR ASHCVIR ROTCVIR LSHC
SHAC2 = IR ASHC VIR ROTC VIR LSHC

Shift E mod 256 places
~SH AC2: f [AC] — AC
SH AC2: f {AC, AC2] — AC

SHIFT OP AR, MQ CONNECTIONS
IR ASHC: SHC ASHC

ASH ARO™{ARL-35] 0]

asic L{aRo) 1 ~g0..]
ARL-351——"Ima1-35_ (0]

ROT

o AROZlARI-35 " I

ROTC ARO AR1-35 o MQOMMQi 35, I

LSH |@ ARo"’Am 35 ’(Z)w

LSHC [ TARQ ZTARI-35 211 Mai-35_ o
Initigl Registers /nitigl Gates

= AC SH AC2: FAC2
MB =0, E ET4 INH
~SHAC2: MQ= 0

SHAC2: MQ = AC2

’ETOA — SC(l)(—— M818,28- 35(p)

MB18 (1)

- 'MB18(1): SC COM |
(SHTI—
1 b [SHF1< (1)

SC SHIFT-COUNT
scT2

]SHFl(i)
SHTIA — SHF1 <~ ()]
Shift at SCT1L
MB18(0): CFAC AR,MQ SH LT

MB18 (1): CFAC AR,MQ SHRT
(IR ASH -~ ASHC) ~ MB18(Q)~

ET10 (ARQ ~ AR1):
AR OV FLAG <« (1)
Final Gate
SHAC2: SAC2

Data Subroutine Instructions
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1 I 2 3 ] 4 | 5 | 6 7 8

FLOATING POINT Iniiol fegistec

149-177 M - CiE)
FSC XX specifies instruction 2Z specifies mode Action MQ = @
132 IR= 061 1XX YZZ [ 00 = IR FAD ‘00 = IR FP DIR AC R C(E) = AC
IR FP/CH = IRG -2 (301) IR FPATRS. 5 % 01 = IR FSB fo s 1rog )01 * IRFPREM AC R C(E) = AC, AC2 FMP FDV
_ s
- 901 B11 010 IRFP = IR FP/CH AIR3(1) > 110 - IR FMP R 8710 - IRFPMEM AC R G(E)—>E 160-167 170 - 177
IR FP/CH = IRG-2(001) Y specifies rounding, see Figure 4-11 111 = IR FDV 11 = IR FP BOTH AC R C(E)— E, AC
R IR3- itial it t
IR FP/CH3 = IR FP/CH ~IR3-5(011) Operator R < +. -, %, ~ Initial Gates Initiat Gates
IR FSC = IR FP/CH3 A IR6-8(010) FAD FSB £Cle) PC e
€ mod 2 140-147 150-157
ACX2E mod 236 — AC ~$C0-2:7| SCO-2=7
Initial Registers Initial Gate N o [ARD (0} AR1-8 <—(0)] I
AR - A e — Initial Gates Initial Gates (S__, AR<—(Oﬂ @,&lﬁ_ ARG(1): ARL-8 <—(1) \ETQ) @@
M8 - C(E) FC{E) FC(E) (PAR3 <) |
ET4 INH I . P
4w FrARUy S FM%——I FMFl< (1) {FOTO —~FOFL<(1]]
ETS INH SC SHIFT-COUNT CAFﬁ_C s SHLT R o T T
_Tscte FAF3(1): SHC ASH o [ L
. ) I v EXPONENT CALCULATE EXPONENT CALCU LATE
D — e - e . FAF3(1)
SC(1) <= MB18, 28-35(0) L ETO T ETOA = MB() <> AR(J)] T . FPT& - FPTG
(FAFZ < (0)] FMFL(1) FDF1(1)
1. ﬂ%@— SC < (9) : - : SR
- 0.1 s [FAF1 «—(1) ° | FMFL <~—(0) N 1. 'FDF1 < (D) |
1 I/ (AR <= () (o) THE2 ) FoTeR . FDF2< (1) |
I L L )“'300123e<—(1) L 775C0,1,2,3,8 < (1)
(‘5}1 LAROB(@): SC COM; CETL) 0.1 o stet-ery | ' Cscese] |
1 L B
91 911 KFAIT?)'—:_!V'_E@,( 1): SC COM, “MuLTIPLY "DIVIDE
B MST6 1 o
éﬁlr?\ ARDB(1) (ET3 )__ ET4 AR F'SE 0.1 EEEy e Divide Subroutine
- - . FNMF2(1) .
(FsT1 ] L . FAF1(1): ' DVSR < 1/2 DVND
T T - _ A
N AR NEGATE (FATE)— sc PAD_ SC MBO-8(1) ENABLE — FMF2<(Q) ' ID\/SR >1/2 DVND .
'sc com| __ART3 - . FMTOB }— SC <— FE(1): mo e | . DST13
v - - : 0.05 - ‘NRF2<(1) ' Perfarm i Lo )
(Fojper i e s e i | | wE G
Con e - R . f - LTTTL - 4 OV LOW,
= -v P e MBO(0): MB1-8 «—(0) R S -
1 (ET4 — ET4 AR PSE < (0) FAT5A>— MBO(1): MB1-8 (1) NORMALIZE RETURN DST21A I
"5 pop FSF1(1): [ R AR OV FLAG < (1)
et SC ARG -8(1) ENABLE - . - FDF2(1) R ‘
S ’ . ~AROQ ~ MBO: SC COM' -TE- LY coa BROV
FoF L FL\Fi(—(i) f_L_\ 7 - FDFZ%(O) | (4-5) ENABLE(1)
1(1) A { FAT9)——— FAF4 <— (1) ‘ FDTOB = SC—FE(1) | IOF-BjP‘IﬁREQ CPA pm
- S T L NRF2 < (1) |
~A = o
(FST}ML RO - SCO el [ |
1 CFAC AR ADD i
FSF1 < (0) /O"E:Féco FaF1 (4): ART3 01
i AR <= SC1-8(J) VERFLOW .
AR < SC o \QUER SC MBP-8(1) ENABLE F“F“(” (,.L\\ B .
- o Lo, - FAF4 .__(o ((FDTL ACFAQ AR, MQ SH RT  NRF2(1):
‘ (AR OV FLAG <— (1) | . FATIO "—FAH —(© ; T/— SHC ASHC
CPA AROV e S
ET10 ey, T NORMALIZE RETURN
N NORMALIZE RETURN
108 PI REQ CPA PIA | i o .
8 PI REQ CPA PIA | )| ,l‘ -
) FAF2 (1):
FAF2{1) SC ARQ-8(1) ENABLE \RT6 . . ,
Add — Subtract Shift - I - Preliminary Normalize Shift
(2 FAF2 < (0) | {ARQ - ‘Moo ET10 S SA (R B — AR 1) "ARD . MQo
FA“A) (ARD = SCO: CFAC MB(u) ~=> AR(J) Sl \ 4 P ETIO SOl B AR S S
ARL-35 e MO~ 3 AR1-35 ——» MQ1-35
5CO(0) 5CO(1) (ARLZ35 = MG1=35 l EalaR s - :
- . Final Gares
FAT2)—SC +1 IR FP REM: SAC2
T e IR FP MEM: SC(E), SAC INH
- : (E
o5 IR FP BOTH: SC(E)
(‘#Al@— sccom.
015

Floating Point Instructions
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1 2 3 4 ! 5 6 7 | 8
CODE Ijawelr\éG O EMNFFEV (TR
MULTIPLY
EXPONENT CALCULATE MS MUL = MPF1(1) v FMF2(1) NORMALIZE RETURN
FMP FOV MUL weri—m FMP vz B
— SC <« FE -
FMTO FMF1<(1)] @ FDF1 <« (1) @ SC0,1,2,4,5,6 < (1) SCP,1,2,3,6 < (1) ! NR;eu) FAT10 {_FoT1 (AR = FP HALF) = ARS(1) A (AR10-35=0)
[sc «(-35)] [sc<«(-271] e T - e RSFZOHNE;;CIRAGS(&« MQ1(1) A NRF3(Q)
XS o1 o
GG, —_—
MQ < MB (J)
(Frrap—] S = WS us < arw) N
[sc < (128)] \/NRT%,\/)——jr_ﬂ-R_FZe(
| l - SC gapfa/ns exponent in
i& 2 —i o1 positive form
@ FP(ARQ » FMF1): SC COM L 1 T e S
E FRFL < (1) e =<0 NRTD (S:(;/-:-ClAR MQ SH RT
SC ADD MQ35 (@) A MQ35(1) A
SAT3 FPELL): MQ35 = MQ36 MQ36B(1) MQ368 (@) NRTO.1)
SC ARQ —8(1) ENABLE _l ”
FPRL) MSF1< (1] 02
FPT1A I FP(ARQ ~ g S_— R G — >
MBQ v FMF FA
e @ ~ EMF1) CFAC ALR ADD CFAC AR SUB NRUAR = 0) A MQ1L(0)
~FP(ARQ ~ MB® ~FMF1): SC COM FPT2 | NR ~(AR = Q) v
9.1 . ART3 mar
. [sc+1] MSF1 (1) C NRE'—EQSE? M]
FPF2 «— (1) -1 L \'['
915 @TaA MsF1 < (@] o1
FPF2(1): < >
SC MBQ -8(1) ENABLE .
~8C =777 ~(AR = FP HALF) A (AR = FP HALF) v
e NR(AR9 = ARQ) ~NR(ARS = ARQ)
FPF2 < (@) @s@—l SC+1 1 —— L :
FP(MBQ = FMF1): SC COM | CFAC AR,MQ SH RT | 9.15 fsc+1 1 GRR(DF%S):\TD SCO (@)
SN, T NRT2 ( NRT3
|CFAC AR,MQ SH LT S B Iy
FXT) S (sc cou @S‘F‘EOVD
v 1 ~ 3 v
FE <« SC(1) (NRTS.1 T 1—)
SC <—(Q) i S e i
6;73 MB®(®): MB1-8 <— (@) EM035 =MQ36 - 1 [AR OV FLAG < (1)]
— MBO(1): MB1-8 < (1) sc-777 9.1 T epn AROY
ARQ (@) AR1-8 < (@) e I ENABLE(1)
ARG (1) AR1-8<— (1) = Tee<p 1 ~NR ROUND | NR ROUND (68 71 Req cea P1a]
. ( MsT5 0B _P1 REQ CP
.1 S | CFAC MQ SH RT | - - T
- *,]: R NRT4 }— AR < SC1-8(J) QRTS NRFL < (1)]
0.1 ’ o ‘[
FMF1{1) | FDF1(1) ’Nﬁnjﬁ‘\,
FMTQA FOT@A l
ET10
MPTQA FMTOB
Multipty Shifis Normalize Shifts
S JR— - S, R NRTQ — Right NRT2 - Left
MST2 [AR® ~——{ARL-35 ———>1M Q@ b—>{1Q1 35 —»{ Ma36. —— ——
L—{ ARQ | > MQo |
MST5 ARG [ARL=35 | 'MQo MQ1-35 (BAi-3s e .
|ARD: [AR1=35] MQO; MQi-35, {.\31—‘351_’fmo;_—_35_}<—~: 0]
Exponent Calculate, Multiply and Normalize Return Subroutines
1 2 3 (FD-D-166-0-EMNF)
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DIV FDV 0S CIv:=IRCLIV ~ IRB(1)
'FDF2 <(1) . DS DIVI = IRDIV A IR6 (0}
G G FOT OA— 5C0,1,2,3,8 < (1) ETO SHC DIV = (IR DIVV IR FDV) A NRF2(0)
= —7 I [5CE(-36)
f]_\ DS DIVI l DS DIV 0SF7(1)
DS DIV TO - :
2o /L
— A ARGB e -
T ROB(1) _ | AROB@) _ ,VggFEf— (@ | DST19 \———J
SCP,1,2,4,5,7,8< (1) @\__\ [DsF7 <—(1) IR S S DSTi4A CFAC AR,MQ SHLT | T
[SC < (-361] (DOSFL <) DST10 )——DSF3 < (0) o L MQ35 < ~ARO () T
CFAC AR NEGATE "d[i" 5T 148) CFAC AR NEGATE  /DST198)——{DSF8 < (1)]
ART3 : ~_ ART3 ~ T
e IR FOV | IR DIV =
DSFL(L) :
e 91 DSF8(1)
(DSTOA)——— DSFL e (0) - N SCP-7+1) A SCBB DSF7(0)
N R [CFAC ARSHRT |~ CFAC MQ SH LT ( 1)
ARDBIO) ~DS DIVI DsrioA\-—-—_ MQ0 — AR35() (DsT108 MQ35 < ~ARO(J) s
ED—2u0s0 - e
DS DIVI oo b CFAC MB(J) «<>MQ(J)
TMQ «— MB()| 1 : MQ35 - MBC -MQ35 ¥ MBO
(DSTU—————MB AR 1 |
s MBY (@) MBO (1 B
o - (bsT14)—DsF5<(1)]  (DST 15— DSF5 (1) | CFAC MB(J) <> AR(J) |
DSF4 <— (1) osrn D$F4 (1) B T :[
o CFAC MB(J)<—>MQ(J) = I _—
\I» = (AR <— () G CFAC AR SUB CFAC AR ADD
CFAC AR SUB CFAC AR ADD I |
() L | !
. ARTS
CFAC MB(J)<->MQ(J)‘ ARTS DSF5(1)
LSFre—m DSFa(1)
e [ | - e —
(BST11A)—DSFa < (0) ] 1 CFAC AR NEGATE
T aresm ( DST 16— CFAC AR SHRT| ART3
————{ CFAC MB(J) <> AR(J) | 0B (®) L feia A
0.1
(osT 13) aROBO) |
T — o _ o
— CFAC ARGB(1) DSF9 < (0)
DsF2 — (1)) QVERFLOW MB@ (1) | CPAC MB(J) <>MQ ()
3 - sT? AT FLas — (1) MBO ()
'CFAC AR NEGATE (4-5) ROV FLAS < (1)) IR DIV FDF2(1)
ART3 = , e
e ZPA AROV (DsT17 DSFe< (1)) /DsSTi8 DSF6 < (1)]
ENABLE(1) N S e
DSF2(1) ~ |ENABLEU
ST s e [ 108 PI REQ CPA PIA ____—_L_ S FOTG8
{DSTSA ———— DSF2 < (0) ET9
(DsTsA 1DSF2 < (0) CFAC AR ADD CFAC AR SUB (a-5) (4-19)
AR:=Q r ~AR = I
v T /‘1\ DSTIPA |ARG —»] AR1-35 —> MQO ART3
(DSTB— CFAC MB(J) <>AR(J) (DSTE)— CFAC MB(J) <> AR(J] [ARQ —{AR1~35 — MQQ ==
T T e DSF6(1)
o1 o1 DSTI0B |MQO -— MQ1-35 <—~ARO >
65@—(“ C MB(J) <> MQ ()| *DsI?f "CFAC MB (J) <> MQ (J] . (st 7A—{osFe< (0)
\]_ 0SF3I<—(1) -7 cFAC AR COM. [
'CFAC AR NEGATE C B
_ARTS DST14A |ARQ e— AR{ - 35— MQQ — MQ1-35 <— ~ARQ |
DSF3(1) IR FOV  DST16  |ARO —»{AR1-35]
IR DIV DSTi6  [~MQa35 —»{arD —»{ARL-35 |
Divide Subroutine
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CPA
DATAI DATAO CONO STATUS 560
. =7 MB = C(E MB=7 E MB=7? E
/nitial M8 N £ AR - o(E) AR=0 E AR=0.E CPA = 10S3-9 (000 000 0)
BLK Registers AR =0,E , ) »
IN-OUT TRANSFER g MQ = 6 MQ = MQ = 0 MQ =@ fom oSy RN I0B TN 108 TN
IR = 111 XXX XXX XYY Y Initial Registers Initial FAC INH FAC INH qu_c INH EAC %NH @SE%)NO (iR %’.ﬁéﬁ% Dé‘ﬁo
) A — T FC(E *ET5 INH T5 INH
IR IOTA = IRP-2 (111) MB = C(E) Gates ETS INH E?’é I)NH > °
IR IOT = IR IOTAA ~EX IR UUO o - E
YYY specifies instruction PI HOLD: PIH «—PI CH RQ | AR <« MB(J)
MBLT <~ MBRT(J) | MB «<— AR(J
P00 = 10T BLKI Initigl Gates @ PI HOLD: PIH <— PI CH RQ ) Sy
@01 = I0T DATAL I0B19
919 = 10T BLKO Pgé((;EgN;SE ] PR <— IOB®-7(1)
11 = IOT DATAO - > RLR<—I0B18-25(1)
IRIOTAIRIO-12 4964 - 10T CONO PC +1 INH 0.1 | et i
191 = 10T CONI Rk Bl AR < (0) 108 CcPA
110 = I0T CONSZ PIRST: PIH(®) <« PI OK(1) AR <«— ()
110 1107 coNse ET5 INH PI RST: PIH(0) < PI OK(1) . RESET CLEAR [4sserr 108 <— DATAT]
XXX XXX X specifies device. IR3-9 oufpuls thru bus drivers to
10S3-9 fines on 10 bus. Each 10 control unit contains a de- 3.1 clear 10 Clear CPA PR < (0) CPA
coding net that allows proper code fo select device by gating - .
in command signals from bus _ equipment ags RLR<(9) ER < DATA sw(1)
Instruction Action Eros AR< WMBW)
BLKI C(E) +1000@@1 — £, DEVICE BUFFER — C(C(ERT)) —j ARLT «<— MBLT (J) 108 CPA CONO SET CPA STATUS
DATAI  DEVICE BUFFER —E 18 CPA PDL OV <—(9)
BLKO C(E) +1000001 — E, C(C(ERT)) — DEVICE BUFFER Q.1 19 I0B RESET CPA PDL OV(1)
DATAO  C{E) — DEVICE BUFFER 20 CPA IOT USER <— (1) CPA IOT USER(1)
CONO  E—> DEVICE CONTROL 21 CPA 10T USER <— (@) EX USER B(1)
CONI  STATUS —E ETt I0T GO «— (1) 22 CPA ILLEG OP <— (() CPA ILLEG OP(1)
CONSZ  {STATUSAE)=0: PC+1 ] 23 CPA NON EXIST MEM < (@) CPA NON EXIST MEM (1)
CONSO  (STATUSAE)#0: PC+1 01 IOT RESET 24 CPA CLOCK ENABLE <— (@)
- ] 25 CPA CLOCK ENABLE<— (1) CPA CLOCK ENABLE(1)
~IOT RESET 26 CPA CLOCK FLAG <— (@) CPA CLOCK FLAG (1)
IOT BLK = IOT BLKI VIOT BLKO ET4 AR PSE <— (1) wait for 27 CPA PC CHG ENABLE <—(0)
IOT OUTGOING = IOT DATAO v IOT CONO B ~ 10T RESET 28 CPA PC CHG ENABLE<—({1) CPA PC CHG ENABLE(1)
IOT STATUS = IOT CONIVIOT CONSZVIOT CONSO — 29 AR PC CHG FLAG < () AR PC CHG FLAG B(1)
10T DATAIVO = IOT DATAI v IOT DATAQ —————— 30 CPA AROCV ENABLE <— (@)
PI BLK RST = IOT DATAIVO A PI OV(@) AR+1 LTRT 31 CPA AROV ENABLE < (1) CPA AROV ENABLE(1)
PI BLK RST A PI CYC B(1): PI HOLD, PI RST ART3 —_— — 32 AR OV FLAG < (@) AR OV FLAG B(1)
IOT CONSZVvIOT CONSO: E.LONG - INITIAL SETUP 33-35 CPA PIA <« IOB33-35(1) CPA PIA B(1)
ET4 AR PSE(1) _ 1.0 _
ET4 AR PSE < (@) | DE&QFTA;O CIgl;er 60 times per second from power control: CPA CLOCK FLAG < (1)

MB(J) <> AR(J) |

EX ILL OP <— (@)
—_—

I0T FOA «<— (1)

IOT T2
" Eeoen

PI

004
PI SELECT = 10S3-9 (300 000 1)

MR
START

[PI OV «— ()
| PI CYC < (0)

PI ACTIVE < (@)
PIO < (@)
PIR < (@)
PIH < (@)

RD/WR RS |
MC RS T1 RESTART
19 FINAL ¢
. FINAL SETUP
I0T FOA(L) 10T IoT 15
10T FOA < (6) ] Tor T3 DATAO CONO N B
Iz < () !
for MA < i 7 I
PI CYC(1) AAR CRYB(1): P1OV< (1) AR < 108U ™ 13R0 N
PI CYC B(0) AAR CRYD(G): PC+1 SET SET
0.2 N
6.2 RESET |
2 l
(ETs ‘
~E LONG T —
—1_
FTO 21
Return to fetch and e IOT DATAO 10T DATAT 10T CONI EloNe
perform dara instruction [ ETe AR < MB(9)!
with C(MBRT) os E | | [MB<ARW) ME < AR \ _—
[PLHOLD: PTCYC—0) B 100 bl evcqo| | M8 < (J)J -
0.

108 PL CONQ SET
24 PIR<— IOB29-35(1)
PI SELECTA 25 PIO<— I0B 29-35 (1)
B23 26 PIO(Q}<— IOB29-35(1)
27 PI ACTIVE «— (@)
28 PI ACTIVE «— (1)
29-35

PT STATUS

PI ACTIVE(1)
PIO1-7(1)

Final Gates

IOT DATAI vIOT CONI: SC(E)
SAC INH

@

1

.2 10T

IOT OUTGOING: IOB «— AR(1)
IOT DATAI: 10B < DATAI
IOT STATUS: I0B<— STATUS

IOT RESET
I0B BUS RESET

ET

10T
CONSZ CONSO
79/ ‘ T | _
'AR=0: PC+1| | ~AR=0: PC+1
ET1I0 — T e

10T Instructions
(FD-D-166-0-1OTF)

MC ILLEG ADDRESS: CPA ILLEG OP <-(1)
MC NON EXIST MEM: CPA NON EXIST MEM < (1)
ET10 A [MB(J) <> AR(J) (ET10)] A AR CRY®(1): CPA PDL Oov<—(1)

I0B PI REQ CPA PIA

CPA ILLEG OP (1)

CPA NON EXIST MEM (1)
CPA PDL OV(1)

CPA CLOCK ENABLE(1) A CPA CLOCK FLAG(1)
CPA PC CHG ENABLE (1) A AR PC CHG FLAG B(1)
CPA AROV ENABLE (1) A AR OV FLAG(1)




Input=Qutput Operations
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TTY PTP PTR w
129 160 104 i
PTR SEL = 10$3-9 (@01 ¢@0 1) CR SEL = 10539 (¢¢1 ¢@11)
TTY SEL=1053-9 (901 910 9) SR 5\033—9 Q1200 9 LCCLR: PLA, BUSY, g"m?&_(m PLA, DATA MISSED, START, FLAG, B, FLAG ALL<(@)|
TR ICCLR: PIA, BUSY, FLAG, B <« () 108 ICSET STATUS . \ s . B,
RESET . TUs 108 IC SET STATUS 27 MOTOR ON
108 ICCLR STATU :
e _—— 30 B < (1) B(1) 30 B<-(1) B(1) SR, CR® - 35 «<— (§)
25 TTI BUSY «— () 31 BUSY <—(1) BUSY(1) 31 BUSY<—(1)  BUSY(1) 2 9
26 TTI FLAG «<— (@) 32 FLAG <—(1) FLAG (1) 32 FLAG<—(1)  FLAG(1) 108 Ic SET STATUS
27 TTO BUSY «<— (@) 33-35 PIA<—IOB(1) PIA(1) 33-35 PIA<— IOB(1) PIA(1) = e
TTY TTY 28 TTO FLAG <— (&) 23 FEED CHECK
RESET. IC CLR 29 TTI BUSY < (1) TTI BUSY(1) | Press PUNCH. FLAG < (0) BUSY < (1) 24 CRL  (not ready)
3¢ TTI FLAG <— (1) TTI FLAG(1) FEED ey PTP8-1<(@) ] 25 CREL ;z"”’/ moty)
l 31 TTO BUSY <— (1) TTO BUSY(1) : > gf; gg;o Loseper empty
TTO BUSY, FLAG<—(@)| | TTY PIA<—(9) | ¥oas Ty b Toeln Y RIAS ‘:I;Asse,, ; ‘ 28 DATA MISSED <—(1) DATA MISSED(1)
TTI BUSY, FLAG <—(9) | ‘ TTI DONE @((D)[ ° - TAPE FEED| LBUSY< (1) 1.9 29 FLAG ALL <— (1) FLAG ALL(1)
| T e )
DATAO 31 START «—(1
TTI SET SR <— (@) 32 FLAG <—(1) FLAG (1)
TTO e kevboo Cistibuter b SPEED: . stcd) PTRG-35< (@) | 33-35  PIA< I0B(1) PIA(1)
When a key is struck the keyboard distributer begins transmission B(@): PTPB-1<—10B28-35(1) -
BUSY<—(1) with a 9.9 ms star! signal (space) i PTPG-1<—10B3¢-35(1) Release BRAKE START < (1) @
FLAG, DONE <— (@) Wait for 860 B(1): {PTP7 «— (@) Engage CLUTCH
cps CLOCK¢ SPEED PTP8 <— (1) - [ 4ssert SCCL to reader | BUSY = START(1) v
L. I B > CARD CYCLE
: SPACE A~ ACTIVE(@) [dssert GO| Wait for FEED HOLE Wait for CCL From reader 2
. TTO8-1<— I0OB28-35 ACTIVE <~ (1) 5 SEC(O) reeons qee (_—___I:l CARD CYCLE
i 5 SEC< (1)] ~KEY PWR (EAD Assert CARD CYCLE
[ I CLR ENBL
|Enable 8] [BusY<(1} SET
ENABLE <— (1) aole = j / 7 Busy(1) > START < ()
.4_52‘]_5__ <9 SeC Turn on punch motor | 4900
. ms : —~ "
/f necessary wait until STOPTIMER is (4 CLOCKs) I}érslgliqg_?gm Assert SPEED | [B(@) v HOLE 8(1)] ZZ/}/U % ?; ;reogu/rsef)der
on 4, then wait for 220 cps CLOCK ?‘\ > TAPE FEED B(®) v HOLE 8(1)
4 COUNT BUSY(1) e erretyel PTR3@-35<—HOLES 6-1(1)
- e | Drive feed hole | : Assert RACL to reader
LAST UNIT(Q) (4ssert READY ] |sojenoid | @@— BLo): PTREs, 29 < HOLES B.701)) [ |
ACTIVE «<— (1) @ Punch feed hole and Shift SR & PTR /ef? six places ! h
move tape until ke
: ~sPace seAcE released g - ‘gﬂ SELECT WPPER
OUTLINE<—(1) — _ - CR3(-35< DATA (CBHL 70 reader)
[DONE < (@)] [ACTIVE<—(@)] [TTIB <« (@] Wait for sync from reluctance @OBE SR6 <— (1)
e 7 stors pickup; 63.3 times per second Wait for FEED HOLE - \/5‘/7//'{/ SR /& CR
i (ansml siar. y B o j traitin edge &, Stx places
- signal(space) ACTIVE(L) ?;f;%gte‘ricepﬁani READY il At SR3Q(1) B
. | S dibbbdbbubdiihdbatod st | . .
— 9.09 ms 1 | BUSY(1): Drive solenoids to FLAG ALL(1)
4.545 ms (8 CLOCKs) Sms | punch feed hole and PTP8-1 - )
—— and move tape ~iB(@)v FLAG —(1)
for CLOCK T SR36(1)] ‘ When
s/, CARD CYCLE
ACTI , Transmission
CTIVEW) =5 ) Transmissiar @ B(®) v SR36(1) 108 PI REQ PIA negated
| LAST UNIT(1) BUSY(1)
FLAG < (1) | BUSY<— (§) Repeat if CARD CYCLE Assert CARD DONE
fjf’él_%g’; OTVE LAST UNIT(®) T still asserted (single .
\ VE < (@}] T10B PIREQ PIA [FLAG—(1)] TBUSY < (9)] CONO reads entire card)
. — FLAG < (1
ACTIVE(1) | Disable =8| TTING) ; [Asser? DATAT o
L ‘ ‘ , | I0B PIREQ PIA| [ Re/ease CLUTCH sserf DATAT] {08 PT REQ PIA
SPACE: TTIB «— (@) ! LAST UNIT<—(1)—| [ DONE <— (1} | = £Engage BRAKE ——~——j
MARK: TTI8 «<—(1) | FLAG < (D)
gy TTIn <— TTIn+1()] - . 2.2 ms
: Eiey <3 [Flas =i T4ssert DATAIL 25 | 108 <CRO-35(1) 900 ps if 4618
(BUSY<—(d)| |FLAG <— (1), — - | (800 com)
vl
(sHIFT) R [FLAG < (@) TNegate DATATL | I
~r— TT02-8:0 {108 PI REQ PIA] e /DATA
7 c
| | 2.5 JIOBé—PTR¢-35(l) CRCLR)
[OUTLINE<—TTO1(J}| |TTO8 <—ENABLE(J) | [ENABLE<—(§) -
T TTOn<«—TTOA+1(J) I [:Acnvx-::_(a)} Assert DATAI Tweoa (@
— ——4 gote DATAT CRO-35 <« (0)
[Trans/m/ bit ! Disable ACTIVE FLAG < (@) - 9 0 CDATA MISSED <—(1)
(space or mark) [ set gate . DONE < (@) fBUSY < (1)] ; 1 yr N
: -8-= | T Assert | . Negate ! _ ldassert SR<— (0)
Wote: When TT02-8 - 0, ] | B 2.5 ;10B28-35<-TTI8-1(1) MOTORON;  MOTOR ON [Assert EOF| |FEED CHECK] CRP-35 < (9}
ACTIVE(1) TTO1=1 somark . ; . e
is transmitted OUTLINE <—(1)] | 7rigger | Disable <2 [DONE < (1) -
STOPTIMER(1) STOPTIMER
“ (1 count) Negate DATAT FLAG < (1) FLAG <— (1)
13.635 ms while STOPTIMER Transmit stop| rBUSY<—(@)] [FLAG<—(1)
5 i | fee/ . ! “— <« ! e
counts 3 CLOCKs, stops at4 | Trsmssion {s7gnal(mark) | oL — _I0B PI REQPIA] I0B PI REQ PIA
[y I N
L unils (2marks). [ .
1 | New DATAI may [ 10B PI REQ PIA|
4.545 ms occur during
for CLOCK | this time
ENABLE(1) -
ENABLE(¢)
Continue marking fine
(OUTLINE=1)
Input-OQutput Operations
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U KEY INST CONT —=< 2MI

"UKEY MEM CONT —Ro]UA

o |61z2

BKE-2

Key 1 (BS-D-166-0-KEY-1)

1O KEY MA<—MAS
KEY EX smcu)—io-‘;)lz\/z
F
KEY DEP SYNC(W)—® 1N19
JIMZ6M
(R) v Iz
m[T®KEY START KEY STARTVREAD IN—“% 6102 KEY MANUAL - — = — — —— — — — — — —
oS KEY EX T IN25 6227 |
# ————®KEY EX NXT ~ KEY PWR CLR ENBL |iM23 sy - UV WX WX vz vz
L @KEY DEP KEY KEY |
L &KEY DEP NXT KEY EXECUTE | o KEY |y oo et @ KEY |1 ZDEP |t |
Rl @KEY INST CONT < g [Pa 1S N EX ST EX SYNC 4 SYNC |
< KEY EXEC e FAVVIE 1609 1
M —eKEY IO ERESET v KEY EX — —— IN15 |_ |
o ——@KEY EXEC RUN @— IM1Q KEY EX NXT—H e = _— — — — — - e e ——_ ]
' KEY DEP —L®
_ KEY DEP NXT— @{511g z b w z
S EE_ZDST:/:JRTV KEY ST’*RT_—;’ IN24 KEY 60 24V Vv eTga My A R N/ kTga-Sa[o A ~A
c i U KEYMEM CONT « z T 102 KEY INST CONT — @ To A Yy 8122 N o G113 5 | 6113 Vel i, %1232
* 6102 KEY START — @ RUEY KEY MEM cONT o ’
! = IN25 KEY READ IN—® 1M21 KEY 10 RESET —<
KEY EX SYNC (1) KEY DEP KEY EX KEY DEP
SYNC (D)
B
obl— @ KEY READ IN RUN B @
T KEY STARTYCONTY READ IN i I_—H
KEY START\/READ IN ~ KEY EXECUTE —elnu V 6182
v %2 E UTE— ¥eia2 W1 RUN
KEY INSTCONT—=® 1N19 KEY READ IN— 1117
F K b KEY INST STOP 1] ; 1
) 6182 RUN=(®) I
T IN2s E J
s |7 KEYEX\/ DEP) NXT oo VH L[ Ve
E %—OKEY EX\/ DEP ST 3 6122 6122
e — @ KEY MEM STOP | L P e H z | PG - F 1L14 1L14 K KEY GO
~ KEY EX NXT NN = IN25 KEY EX STW——ai™V 4419 F
K |6l22 F_|6l13 iNf2[T
KEY DEP NXT——@ INI9 KEY DEP ST(D)——i 1N14 STy -
R >
JiLzeM KEY INST STOP v P
q R = fﬁf ETOA AN
Mo |P KEY DPV DP NXT KEY INST-N-@liN14
w v [Z  Sw MEM DISABLE 5 T KEY RUNUIA STOP
W " Tn s (EX VOEP) MR PWR CLR EXR
6102 KEY DEP SYNC ()—#1 0\ = ols%g% KEY EXV DEP ST—— '6\11/2 a R
1H24 KEY DEP NXT e 1N1S RUN W—e{1N14 cr1ga -ty
M
% , [k B 1R yasT M e 6115
Y [z ~ sw ADDR STOP e £ 1R 16 0-Fet 1NE
D W D664 : 1MY12TL_]E EX USER ©@)1—e
6182 RUN ()/\~(EX\/DE?) KEY EXECUTE
1413 U w X z \VDPV/ DP NXT
AuN (D) —<fro A KEY EXECUTE ——af Y sig2 o
6122 Y p R
~KEY EXVDEP ST —Af 115 KEY DP VDP NXT——e{ 1L17 M1l EEE Ervvng MAPWR CL 6102
£ e IF 7 sw REPEAT ’ = 1M1t
° 2
) i?\tg"zzs ]UTO u<> W
X Ny 4233
U , = KEY EXV EX NXT 2 3931
RIPNEVIN
KEY EXNXT T XTIV Tm
l KEY EX SYNCH) —@{IN19 = 175 Mrd
+! @15V
v KEY CLR RIM |
“_KEY READ IN-Y
:
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Key 2 (BS-D~166~0-KEY-2)

1 2 3 | 4 | 5 6 7 8
KT K
+25 K‘TﬁA K"{l K"{ 2 ;3 KT 4 KEY GO MR START
e1g52 Pe 15 L Es pa H PA , P2 v [ Pa _'ﬂ ;N PA « [ Pa Y NETRE
1N25 4413 | ¢ 4606/ 4 —D1609 ! H 1609 | 1606| p ——4626 — 1609 2 —o1608 ! T
key ULV IN23 | IN2L INLS INI5 | INLS [ IN21 INLG 5 M3
NPT SLu = ) = = = = = | =
] 5 ' " - L
L 2 [DLY 1316 u [ oY 316 | ey ey w, IX T ey KT = T
KEY "{ iM16 im1ie WR RET : KEY 10 —®{IN14
JIL2T7M 288 NS 200 NS ET MC | _ Y
MANUAL RUN(AEXVDEP)
KD ______ — X v 6182 = STOPe—(1) RESET
SPEED <~ 3 = = = iN25 KEY w X
¥ | MEM CONT ,%
SET — MR PWR CLR
3 W UW W [« FLOW CHART 4-3 o] Yoo + %Qjﬁ
- 1% O | oA ~ A g ST 7 KT3 6106 =
N —f g SW 1 | u |63 «——ST7 6105 T X IN17
SPEED D REPEAT DLY | KEY MEM —| IN14 8115 ig”  RUN(I) IN2Z
RANGE C K N CONT INI8 | _H
—16 I % —kToa & KEY EXV KEY STARTV
_ 18] OEP ST w CONTV READIN
) 4383 INCHsw reT U
] BY PASS KTS == 27:?
————— v
w KEY EXECUTE—e{iMIg
REPEAT
iM149
KT4
= 6102
IN25
KEY RD/WR RET KEY MA<d@) KEY MA<MASW () KEY MA+1 KEY AR=(g) KEY AR~—DATASW()  KEY RD KEY WR MR CLR
T T
| J E PA LK N S ) K
MC RS T1 n — M PA R PA PA E DA PA
| A PA 16099 | T Yol1609 w 1689 1 1689
| 1 | NG [~ 1 1N16 1 1M13 M3 [
— T t
| [ | KT1 KT3 KT1 L,\)/\ .
g KEY 1 6106
RD/WR SBR | INL7 KEY MANUAL %6115 IM1L
| 1260 ~UKEY MEM CONT ez
| e o
| K KEY EXV KEY EXECUTEY EX NXT KEY DPV
MR cLR—,iur\» | DER) NXT DPV DPNXT [—JZ DP NXT R
= ON X -
;(vgYRFé?/—r—vv no, CPA—Yo6113 MR PWR CLR ? ROV,
YZ Y|z | ¢ 10B = DATA I—@ 1N14 UUO Ti—Tdyiig
o N PV 6227 KEY m IATE =¥ 23
KEY RO @<—Y KEY WR FIYERR Y- ' XCT To—Laf
6102 SBR OFF ITe ,
= S READ IN MODE
1 MAINT SW
|p
_ Ry~ Mylno A
KT1 o |6113 N | 6113
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CH, FS - Character Operations First Part and Floating Scale
(BS-D-166-0-CHFS)
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LC, DC, SH - Character Operations Second Part
and Shift Operations
(BS-D-166-0-LDCS)
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MP - Fixed Point Multiply
(BS-D-166-0-MP)
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FA, FD, FM - Floating Point Instructions
(BS-D-166-0-FADM)
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FP - Exponent Caiculate Subroutine
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1 2 | 3 DS - Divide Subroutine 1 (BS-D-166-0-DS-1)




DS - Divide Subroutine 2 (BS-D-166-0-DS-2)
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DST 148 DST 17 DsT 18 DST 21 DST 19 DST 29 DST 14A DS CLR

Pa |S et Upa 7Y g | Pa l_lK J | Pa 1K c [ pa |E R | PalS u | Pa [V
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DST A — s~ A
¥ |6123
AR@B(1) —>t 1B17
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10 NS 188 NS
_LF N
[ - T T T
| ! |
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el v ~V et | 5
DS CLR F 6124 6124 | M DST 14 DS CLR —+F DS CLR _Iﬁ_a,\, I
DST 14A H oy 1520 1£20 N DST 15 U | |
J o ; DST 174 —f=) 1 JST 194 _J_M_, vV | |
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= PA =
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? § 1€22 DST19—  1E25 1E16 ‘1 H
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MQQ (1) ——af ~ / Ma Mo~
i 1 le123 2 ) N {6123 612
DSF7 () —— {124 0SF7(1) —*{1p24 1£22

BKE 2

1 2 3 DS - Divide Subroutine 2 (BS-D-166-0-DS-2)




NR - Normalize Return Subroutine

(BS-D-166-0-NR)
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NRT @,5 NRT 9,1 NRT2 NRT 3 NRT 3.1
I _ _!
25 !
Pa | Y | PA PA LI l—lvBM - [ ra J_I —_——— — — M
L ! PA PA | N |
e 1587 i = ‘ “eed3 [« i Sigs s [y 1699 | P
1Cla u 1B15 .
= = ~ ARZFP HALF J 1 I 1816 v ] 181571 1G4
N R s AR= W - =
M P _] NR AR9=ARE FP HALF e
NR AR9=AR® | X
N
| . | elp2, =
Y v Jele Lo 1T L 1C15
DLY 16¢NS x |DLY 1@@NS
z 1316 NRT1I—=%  531p
1C12 1B12
IS Ho |9 Jf
_ NRT1 NRT6 NRT4 NRT 5
Y ——— v [R]e —— ]
DLY 15@NS T T P
FOTL —Z 336 | 6195 n| Pa lE 6195 J' J| Pa K NRT 2 —2] DLZ;s%QS)QNS |66¢3 g [ PAl2 leegs, | vl PALVY
icig | 1814 elegﬁlss F 1814 4 1%?49 L et | 1815 n 1%?9 LI 1609 w
1C14 u 1C14
Ix ~NR AR=(® E | _l —— e | 1 H f “UNR ROUND S [ —-_I-ROUND v | 71
= AMQLB) I F | JI - = T = ! " =
S S NR AR:@ R I_ J— _I 4
- | A MOL(®) L i | t
H K
FAT19 —W%— — | % |
£ |DLY 2¢@NS NR AR - @AM DLY 1P/@NS
elgs  IX NRTAI—> " 1316 v N AMQ1 (D) NRT 30— 1316 leigs |
B14 - 1c12 NRT 4 L 1C12 L1814 |
1F 1%19)52 = Gu—ée o —
X = 1 u =
NRTSA—H%Y z_ | ,AR=QJ-—<>6J‘ 1813
6693 L7 W MPT ga —2plrv A MaL ( P
1B15 - y |6113 NRT5A
DLY 108NS|  1Re (1) —ef jci3
FMTEB 1316
1C18 w
y oLy 1316
— MPT2 1D18 14 sgr
100 NS 126¢
z Iv L ‘ 117 aApT3—I (o4 3 l
g AT NR AR9=AR® R - K NR ROUND A o]

ARI(@) ]
AR¢B(Q§)_J’

n A
6123
1Bt7

AR9 (1) —Fq
ARpB(1)—Eel

N A
6123
1817

NORMALIZE RETURN

BKE-2

K L .l
= Mom)io«zl] IRe(1)-E eIz =
cip2 J £ 1C15
1C15 C = =
Y
c1ps
1816
P
R
Y |2 Y 2 _611256
o237 1813
$ 1cs |t
we CLR —R NRF 3
NR T5A ¥
~ 6106 .
1c11

MP CLR _—JF—’

NRTSA

NR - Normalize Return Subroutine

(BS-D-166-0-NR)




MA - Memory Address 18-35
(BS-D-166-0-MA-2)

109



MA 32 S’RY ouT
b

MAB26 (1) MAB27 (1) MAB28 (1) MAB29 (1) MAB 3@ (1) MAB 31(1) MAB 32 (1) MAB 33 (1) MAB 34 (1) MAR 35 (1)
~ F N R Y F N R Y F N
i'8%D BYD BSD B3D BYD BYD TBD BiD BID B0
D_cesa ERFYry: M | ecaa V_'cesa D |sesa J |ce84 M cesa V leesa D lceea J {e683a-
':L_ 2L17 4 2L17 L 2LI7 gsz —:rzus —frzus J:-— 2L18 -:[_ 2LI8 —:rzug ;zue
J2K29M E K B w E K s w £ K
PC
noicaTors (_A® Be Ue V4
4 — 41 S | — 1]
T2k16 2K21 |s 2K22
T om M T M TT T M T
Py PN MA+1
WA~  Pwa s T Pmase 1T g
[ [ I M
MA «+— IW"‘ .—r ‘ S| Ma—
MBRT(1) I | A 1°|®|MBRT(1)
T R | | IR ' -
MB 19(1) s 520 MB 34(1) MB 35(1) L
L Ma 31 | | | 1
MA~ CRY IN —
PC(D) | I | l Vg s
{ E K E Inp%
RP RP RP I i g
. I A A | [refu
I | I R
pc 38 lpc 2 [Pc 33 PC 34(1) PC 35D l i
L L L>0— L L T
L ’ ’ o
! MA3Q<—(1) MA32 =—(1) IMA33*—(1) MA3 4 «—(1) MA35== (1) '
P * ¥ =
| B R Rk RC RKIE| =
" N

KEY MA =— KEY MA=—
MA SW(1) MA SW (1)

Jenzsm Cﬂ' s ] B R T B R |
MAS MAS MAS MAS MAS MAS MAS MAS MAS MAS MAS MAS MAS
1€ (1) 19 (1) 2 (1) 21 (1) 2(1) 31 24(1) 25 (1) 26 (1) 27 (1) 28 (1) 2 (1) 3% (1)
i
|
) ]
MA 18-23=MA518-23 MA 24 -29=MAS 24 -29

MA 39-35=MAS 3¢-35

NOTE PA 1 MA 31 CRY IN
1. ALL FF PACKAGES ARE 6206 Lol 16¢7 | ¢ c
c P 2F2p
2. % INDICATES REAR CONNECTOR PIN. MA 32CRY ouT —N <106
3. GROUND PIN D AND Z IN ALL 6206, M 2Fea =
H
4. USE ONLY 6684 OR LATER MODULES . _E
IN LOCATIONS 2L-17,18,19 VSAC e — e r\llz/s\
viac 2 —LtaEg
MA - Memory Address 18-35
BRI 2

1 2 3 (BS-D-166-0-MA-2)




MA, MAI - Memory Address Interface
(BS=D-166-0-MA-3)
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NOTE_‘I

C 9 oV oW oX oY o8 oC oD oE of oH 19 . K oL oM oN op R .S oT oU »z )ZZSLNZJETHODE
= (RSVD FOR RLAB RLAB RLAB RLAB RLAB MAB MAB = MAB MAB MAB MAB MAB MAB = MAB MAB =
PARITY  21(1) 22 23(1) 24(1) 25(1) 28(1) 27(1) 28(1) 29(1) 341} 31(1) 320 33(1) 3448 35(1)
OPTION)
LTA TB ?C oD oF oE oH f"' oK oL oM oN opP oR rS oT oU eV oW X [ D¢ TZ)ZZ PZ'[“‘@';ETHODE
% % ‘{;i T l T l Q Qo [ l [ l
MC wg = MAICMC MALCMC WMRC gg (R%VA%T%)? SPARE = F N R ¥ F = R ¥ F N =
RD ADDR RD R B Ay 59 59 Ay 530 B0 RN 530
\PG RQ ACK RS RSB CYC) OPTION) obsa |D | 6680 |J | ebsd |M | 6680 |V | 668a D | e68a |J 6688 M | 6esa [V | sesa [D | e68a |J S!tEFCMI'CB
206 12% 1 26 1 % 1 2% 1 2L<§ 1 z?ur __l_ 2L<§ 1 2l8 1 218 _1
INPUTS TO AND OUTPUTS e = ¢ = ¢ = 0w = Qg = K = s = W= Q8 = K =
FROM MEMORY CONTROL
FIGS 7-8,9 R Y
5D <
1 ) 1 ) 1 é 1 9 ! 4 Zost (M | 2esd |v
RLA1S RLA19 RLA2O RLA21 MA35 s 1 e —l
s = W=
MA FMC SELECT
P _ M N MA =MAS AN
MA 18 23—-MA<t~ 18 23—N¢6%m S IF m%%i?ﬁi 5 6124‘%
MA 24-29=MAS 24-29 —NeliEog Ma 24 (p) —L_o2t1s K
MA 3¢-35=MAS 3¢-35 — o = MA25 (9) —E
6142 MA26 (B —5—o IR
2LP4 MA (8 (B) ——<
MA 19 () ——<
MA3Q(gl——<>P A N\ ;
MA27(f) =>—o
MA281G) L0124 s T MA 18- 31= ¢
MA29(¢) —H—j2Lis vi.r—‘
MA31 (@) A Fd = 6162
MA 2¢Eg;¢—<> — 214
MA 21 (B) —L—
oY MA FMC SELECT
=
W T
KEY RIM SBR @) — el %53 L4

USE ONLY 6684J OR LATER MODULES
IN LOCATIONS 2L-6,7,8

BKE-2

MA, MAIl - Memory Address Interface

(BS-D-166-0-MA-3)




MA Control (BS-D-166-0-MA-1)
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MA=—(P) MA<—MBRT (1) MA<—IR 14-17 (1) MA<—IR 9-12 (1) MA <—PC (D) MA <—PICH
p| Pa N g | pa IK v | Pa L] PA IS ol pa v TN
1 1607 |m e EzEan 6?9 |p cepa |t GEP9 [y 6609 |z MA +1
K17 2K2 ] 2K2 1 2K2 ] 2K2 [ 2K2 [
[ | ez |
ar 248agd 1 Lo 1
[_—Y—DG K
. E_ . R .1 | | L n P K 2Kk4 —_l_
T — VvV ATS —=, V L= Tt ;{2'\2/ I ——»@,23/\ (11 M 2{23/\ ST 6 v <
161 -
ATY —Hleus FTs —MJe124 sT5 L5 PI CYC B(0) e (kag PICYC B“’T‘LK% KEY Ma +] —Fo 6124
AT3 NI TWX) Fr3 MN,1Les - — uuo Tt _H 124
K
FT4A - -l-_P' =
KEY MA«—(9) — - -
0T T M, |
_N "
P Fria S A
- v (6123
FAC2Z —e k24
H w
ET1 Ly A ET3 —Yin, A G
MA<— @(ETL)Tel$23, MA<—MBRT —Ye{%23, R A
(@) s _[6123,
— e PIOV (1) —| 1K25
N Z
ET9 —L, A ETIO X, A
2
MA RESET (ET9— w23, MA(EF%‘_EB)SET—‘—YOG;Kza
—1
oT3 NP MA 3¢;~(1) MA 32[:—(1) Ma 33{;—(1) MA 34:—(1) MA 35:—(1)
I— Y
Ngl6123 ? i
VSAC INH  —eS, . H H T T
MA<— R oA E (A RJIUA Ry A
o F 14-170) "¢ Y6123 £ |6123 g |6123 s 6123
ET1A BRI A 2L23 2L24 2L 24 2L23
VFAC 2 '—’S 6;;33
MA=—MB RT(ET3) MA*— B(ETI) MA RESET(ETY) 'R14 @ IR15@) 'R160) IR17 @
W\‘{K IZ L L W 7 W
. Vv . | ET3 XJo AN MAQ—IRj Jylu A NERIGYA Uy A U A
JP POR) 2fn, v Jp poRy v JP PUSH . Ex 17 Uuo Yol 6123 91 ¢ _Jei2s K| 6123 v_| 6123 v _|6123
RBLT L ?JLE Ex IR Lo Fl6lis 1P PUSHY —*eL23 ] 2L23 2L24 2L24 '—‘ZLZB
Y IR BT Hftus IR JRST
J IR9(M IR1 IR11 (1) IR12(1)
: e P z
MA<4—PICH — Mol A M duA SINGWN
N 6123 N | 6123 Yy |6123
6162 = 2L23 2124 2124
2L4
P1ENC 32 PTENC 33 PI ENC 34
BKE-2 ] 2 3

MA Control (BS-D-166-0-MA-1)




PR - Protection (BS-D-166-0-PR)
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*2
~PR18 OK ~ PR19 OK ~ PR 2 OK ~ PR 21 OK ~PR22 0K ~PR23 0K ~ PR 24 OK ~PR 25 0K
(€RY) €RY) €rRY) (crRY) (crY) (cRY) (cRY) (CRY)
) ] ] ] ¢ ¢
——————— 1 [ . ' )
N M N M R N M IR N M R
P o P P ~CRYIN
MAJ MAJ MAJ MAJ MAJ MAJ MAJ O
6132 | H 6132 | H 6132 | v 6132 | H 6132 |y 6132 | 6132 | v N
e - PR1B(®) 3kig o PR 20(®) sk PR 21 Iy [T PR22 ® Iy o-PR23 @ e T PR 24(9) e [— PR 25(®)
k>E— mats(h) E_ mazp(1) kX ma 21(1) oE maz2(1) kX ma 23(1) E— maza(D) kX Ma 25(1)
partF (oA~ B oC o0 °E
1040 A B C E
3K18 E F H
p
oo
| SKie F EJF HJ H
; : !
P PR18 PR19
EX CLR )
1
[
R [ S NN Sy RS
T P L H L P T W
EX oeT —— Bl My A, A RINPAN Eyn A SNV Myl A Ry A Upin, A
5 | 6113 N 6113 Kol 6113 F o 6113 K| 6113 Nl 6113 S| 6113 Vol 6113
[—‘ 3K45 [—‘ 3K15 I'—‘ 3K15 3K15 [_‘ 3K17 |‘—‘ 3K17 3K17 {—‘ 3KL7
108 ¢ (1) 10B1(1) 108 2(1) 108 3(1) 108 4(1) 1085(1) 1086 (1) 108 7(1)
~PRn OK PR REL PR REL
(cRrY) A MA OK A M OK
T.Nr TMR
[ z
X A
DIFF. PR18 OK ~PR18 OK —2< i\{zz
AMP. Vv Y ©
M EX INH REL e T
422170 -P
* 1 S—" 1 ~2—— CRY IN
MAU PT.
27 JUF
-15V |
422 <K
HY_ pRA (@)
-15V NCTES:
1. WHEN AT LEAST TWO INPUTS
a2 TO THE MAJCRITY POINT ARE -3V
e x THE CRY IS ASSERTED.
: Man (1) 2. IF PRIBOK :MA I8-25 %
6132 PR18-25,
2

BKL-2

|

PR - Protection (BS-D-166-0-PR)




RLA, RLR - Relocation Adder and Register
(BS-D-166-0-RLAR)
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] 2 3 4 5 6 7 | 8
15V
$7500
3Kig8 %
X
= D‘¢¢3 W
= —~EX INH
= ..~ REL
RLA 18 RLA 19 RLA 20 RLA 21 RLA 22 RLA 23 RLA 24 RLA 25 bzlgs
X Y X Y X Y X Y X Y X Y X Y XY X Y X Y X Y X Y X Y X Y X Y X Y
k2 X ) [ JY) X2 40 9] ] [ XY X 0 40X ; 40 (X2 [ X [X] [ X9 X
[} ttd 19 P PN I— o M H 1o R I ) 1t e R e E— ) N |
DA DCA DCA DCA DCA DCA DCA DCA
6131 6131 RY 2 o131 Y 2 T 6131 RY 22 OUT 6131 RY 23 OUT 6131 4 OUT 6131 Y T 6131
3 |, cavisour | GIBL ol crvapour |, G381 gl cRYetout | 0% c el e v Sl cRveaout |, 131 crvesour |, G131 jgr . &
~ CRY IN
Lle_ CRY1S0UT | Lo CRY 20 OUT |, CRY 21 OUT |, . CRY 22 OUT |, Lle_ CRY 23 0UT | Lo CRY24 0UT | Lle_CRY 25 0UT |, L
[0 [0 9
E F E F E F E % E F E A 3 QF E %
MA18(1) MA1S (1) Ma 26 (1) Ma 21(1) Ma 22(1) Ma 23(1) M 24 (1) Ma 25(1) A INTERNAL CLAMP LOAD
EX CLR
H L T w z z W
EX SET Eyfn, A Iy A My A Rylnu A Upn, A NP Xpt i, A YUgl n, A
Flel13 Kol 6113 Ng| 6113 Sl 6113 vl 6113 Y oj 6113 Y] 6113 Vg 6113
]'_‘ 3KI3 [_‘ K13 [_‘ 3Ki3 I‘—° 3K13 [““ 3K13 |_“ 3K13 [_‘ 3K15 l_‘ 3K15
108 18(1) 10819 (1) 082¢ (1) 10821 (1) 10822(1) 10B 23(1) 10824 (1) 10825(1)
— RLAB RLAB RLAB RLAB RLAB
21(1) 22) 23(1) 24(1) 25(1)
g PaptF (o1 eU oV W) TY TF TN TR TY
T¢T ® ], 80 1, BO 1, B0, .
X i 6634 6684 6684 6684 6684
i a.e | = |at1e| = |at1e] = |2t1e| = |2t =
------- M I S S
3K18 W X Y b4
) ] A RLA RLA -RLA RLA
| T l 1 21 22(1) 23(1) 24(1) 251)
|
9
o131 15 19 2p 2t
RLR(1)
% 2 T CRY
SUM NETSX‘ Panzr((eA_eB  eC_ eD N P WR__eS o1 __eU eV oW )
v :
" gag A 8 C D N R s T U V
56 JUF KIS g F 4y s T U VWX ¥
U Xz
> 4220
DIFF. L CRY
CRY OUT AMP. a23n 22 23 24 25, 18 19 2p 21 2 23 24 ’
‘K 4220 N v
RLR(1) RLA(1)
£
NOTES: %1 ‘
1. % WHEN AT LEAST MAJ . PT. a ADD ENABLE
TWO INPUTS TO THE = =
MAJORITY POINT - - -
ARE -3V THE CRY £ F
1S ASSERTED.
2 WHEN AN 000 NUMBER OF INPUTS ‘
HE SUM NETS ARE ASSERTED
TXE SUM IS 1 (GROUNDY. © MAn(l) RLAN(D)
3 . USE ONLY 6684J OR LATER MODULES IN LOCATIONS 2L-16,19 . . .
— ! RLA, RLR - Relocation Adder and Register
1 2 3 (BS-D-166-0-RLAR)
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MB - Memory Buffer Interface
(BS-D-166-0-MB-4)
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- — — — — — e e —
| 10930
| ' ¢ : 3 : * < 3 3 : 3 ’ : :
i
L o s C D 3 F H LY K L M N 3 R ds T 17 v bW X Y eZ)|
| (_eRa  9¢RB RC ¢RD SRE 9RF eRH eRJ  $RK eRL M 9RN 9RP QRR  ¢RS  ¢RT 9RU RV RW QRX RY q@i
1665
| 2025 T1 =2 . —
' (ésa SB = SD bSE SF SH Sy 95K $sL pSM SN $sp SR €SS ST bsu SV SW SX $sv 'sz)|
I |
PA !
|
| |
| I
MC MEM BUS | EX v |
«—MBLT(1)
| |
| MBO(1) MB13(1) mB15(1) MB17(1) |
| EH ED 8 |
MC MB MEM LEY l
BUS ENABLE 1
powr L _|
| 1030 |
|
S b3 > 4 4 I
] 9 9 S S > S 9 r 9 9 > S > S > ; > > I
| |
I——("A 1) dc L) 4E oF 45 X ¢ L M N P SR 4 o7 sy Sy w &x Y  62)
| $RA RB RC RD ’RE §RF $RH  $RJ  RK RL 9RM RN RP $RR  #RS AT RU RV RW RX PRY u®|
1665
pHi2s T . 1 I
: (ésa  ¢sB SC $sD SE §sF §SH™ 8sy  #sK [ EN $5M SN SP SR sS ST SU SV $sw $sx [ SERED)]
f
| PA PA| PA PA PA PA
| [\,/\ ] ~A ~A ~A ~A A A
4
JT R
MC MEM BUS x J IN i HP JJ HS JF HU Jc w JA
- MBRT(1) |
' MB2D <1 MB21 1 MB22+1 MB23 <1 MB24+—] MB25 <] MB26 <1 MB27+—1 MB28<—1 MB29<1 MB3@—1 MB31<-1 MB32+] MB33+]
MBIS (1) 1 | { MB21(1) f MB22(1) MB23(1) T MB25(1) ! mMB26(1) I MB27(1) 1 1 ! MB3(O(1) f mMB31(1) ! MB832(1) ! mMB33(1) { MB34(1) MB35(1)
JU HJ Js JP HN M HT JH HY JD HX J8 HZ
Mc MBMEM |y
BUS ENABLE |
18-35
Lo oo
NOTE:
ALL TERMINATOR RES. IN THE
1030 MODULES ARE 10® OHMS.
e ] > ] 3 MB - Memory Buffer Interface

(BS-D-166-0-MB-4)




Ml - Memory Indicators (BS-D-166-0-MI)
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1 2 3 4 5 6 7 8
J2F28Mm
MILT A B c D E F H K Y M N P
|ND|CATORSC’ ! -] J ]' IZ . E T
ES I— ES_: ES ES : /-\ -15v = M l l ES l ES_r ES_Ir ES_| ES I—_
' PO |
ISR nL | MI | srfymI W =R MIWJI M1 ] Wl
| W o ML (oM gl T L Rl g l I¢ 1) %9 o " Rl
|20£5 ] 2DE6 2DE11 |T I ZDEieJLI 20517 | 2DE22
{ s , MILT-Mg LTSN | & P
y v l T N
A | | | A |
|
_‘_ N N RN L/ [ IR I
6615 6615
MB@(1) MB1 (1 MB2(1) MB 3 (1) MB4 (1) MBS (1) MB6 (1) MB 7 (1) MB 8 (1) 2DE14 20E15 MB 9 1) MBIG(1) MB11 (1) MBI2 (1) MBI13 (1) MB14 (1) MB15 (1) MB16 (1) MB17(1)
JZleganT
M -
K Y N
|NDlCATORSQ A 18 LC D IE F H J { JT.Z P S T U v w)
— - - - — — —_—— _ —_— = = = 4 L —— o _ < S O AU (RS DU [ S | I — - —
|r Js}— l s 1 1‘ l ]l (M 13V M Ir : s i s : i : s : Js : Js—lr i : i _}
1 ®F | MI I T i | M [WMH MI MT | MI L M1 | o
ERE Rl RS 1 1 | | SR mIRT~(@) [ RJ% 27 IR HET e EET A 1!3”’3‘ ) S e 35IR1 :
| 2HJS T 2HJe [ | X | " 2Ha9 II I I I 2124 |
| ' | | MI RT--MB RT(1) SN| | | s , | Y i |
1 MBI
| l ; | | Al ! A |
' ),
L a d_ L L C_L__ _1
6615 6615
MB18(1) MB19 (1) MB2% (1) MB21 (1) MB22 (1} MB23 (1) MB24 (1 MB25 (1) MB26 (1) 2HJ4 2HJ5 MB27 (1) MB28 (1) MB29 (1) MB3@ (1) MB31 (1) MB32 (1) MB33 (1) MB34 () MB 35(1)
MI LT (@) MI RT=«((®) MI LT-—MBLT(1) MIRT—MBRT(1)
R A T 7 T _:
— | | | |
£ PS iF i oA R oA SR : | A | A 1SN
—> 1609 {H 615 | €15 151 615 |
w 1020 h RCE14] I 2HJ14 | | 20Ef5 | 5
MC RS TI Ul A = ‘ 1 | j; 1 [ = | —:I:‘ !
— P23 | |
) v | cw W Z | DLY 1316 IEW W I
KEY(EX V DEP)NXT —*{1H25 t ‘f 1 1417 [ T |
l | D@ NS 1 |
= = | _E( | = | = |
z o A1 - __ = . Lo ]
MC WR RS——A’G\,@Q
MA=MAS —‘]1H2
- ai
MAI-CMC_E o[, A
RS ¢ 16113
MA = MAS —@ (KIS
NOTE:

1. ALL FF PACKAGES ARE 6285
2. SN AND SR ARE PINS IN LOWER REAR CONNECTOR

BKL 2

MI = Memory Indicators (BS-D-166-0-MlI)




MC - Memory Control (BS-D-166-0-MC-1)
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R MC WR RQ MC RD/WR RQ MC RQ MC RD/WR RS
M%URLDSE @ PULSE PULSE PULSE PULSE
>
BA LF PA 1K Tha N PA ]S PA IS
Eol 160 |, It 16095 || My 1609 [p Byl 1609 Ry1eps [,
1L15 1 1L15 (j 1L15 IM17 1015 1
RD RQ £ = WR RQ R = = = =
S
F INST IT1 —:» AV SC(E) STL 2y
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