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CPU CYCLES INPUT SEl SHARE CYCLE 

UlE Ol-A !cPU READ CYCLE ~PU WRITE CYCLE j)£L RUD CYCLE ISH WR IfE CYCLE 
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jLOG'< Loe TllnlnlTlt T liT ilTi1!' Tllu BITIt T I \12 TJ I ,~ S I GHAl NAP1£ (ALL PLUS LEVELS) SP 

SERV ICE IN ~80' OJC6 ~OZ I 11 
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I I + 
SERVICE OUT ~O" DJJl ~07 J 1 I I I 

GATE BUS-IN INTO GR jeiAOS OJJS _09 
I I I -----

~06 T I , I 
SET BUS· IN ;"'0 GR ""OS 03KIo h 
SX , ~HA~£ REQUEST IGAOS 031(10 ~IO 

-~-+-----+ I f 

ALLOW WRITE L_T(H ~Oll AIHl ~IO ----t-- I I I I 
10 10 I I I (;H0211 0 I Jit SX I SHARE CYCLE LATCH 

SELECTOR SHARE HOLD LATCH (;H021! OilS ~IO 

CPU CL OU P I PUL SE ~COI , ClC6 JII 

SELECTOR CLOCK PI PULSE GEOI j' OlL6 JII 

SX I READ CYCLE LATCH GE081 D2HIo 1a08 I 

SX I R/W CONTROL LATCH GE081 OU ... 1802 

SX I WRIT( CYCLE LUCH GE081 0205 ~'O 
CiR FUll LA TCH !GAos I 03JIt ~O2 

COUNT READY AND NOT ZERO LA TCtl GA061 03G1o ~07 

GATE GUY INTO MN Gli031 01H6 ~()I. 

SET"" IFROM GUY) ~Oll A 1011 ~Olt 

CiA TE GeO MOO ("TRY G0031 0lH7 ~a.. 
CiU-GY SET PUL SE IDE CREME NT CMf OJ 

IG.\I 13 01, 

GATE "N ~ ENTRY GP03' 01H6 ~12 

SET GCD IFROM GUY) 11i[ IHj I. 
r.M IH1 01, 

SET GUY IFROM MOD DATA AOOR) II~ 11 "1 
IGVO I i>lO) BOlo 

SELECTOR CLOCl TIMINGS 

OSC ILUTOR GEOI OIL' ~O] 

'I GEOI OlL6 ~II 

'2 GEOI I Oil' ~12 

,) G£021 0lL6 PIO , .. Gl021 OlL6 ~IJ 

TI GEOS I 02K2 ~O2 

T2 GEOS' 02K2 ~IJ 
n GE061 02K3 P02 

TIt GE061 02K3 ~IJ 

SYNC POINT-01-A-03(6-002 (+SERVICE INI 
TIHING CHART DEVELOPED USING THE FOLLOWING: 
A. SELECTOR CHANNEL" I. ANY I/O 
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I 

1 
I 

I 

I 

J I 

I 
I 
I 
I 
I 

T 

I 
I 
I 
! 

r 

r 

, 
I 
I 
I 
I 

J 
I 

I 
I 
I 
I 
I 

I 
I 

I 

C. I/O EX[RCISER 
I. I C(W WITH SENSE CO,.. ... A"D AND I BYTE IN COUNT FlfLD. 
2. CARD IADDRESS OSOO! CH~N~E TO I CCW IN (OUt-.T FIELD. 
J. CARD ADDRESS 0508 CHANiE oara FIELDS TO SHOW (TAPE 

IGNORE FOR THIS SI~~Al 

I +--1 
J I I +--

I J I 

I I I 
I d 

I I I I 
I I 

I f I 
I I I 

I I I 

I I I 

I I h 
, , 

I 1 

I , I I 
I 

11 
I I 

I- M j 

T I 

I 
SELECTOR READ/WRITE CYCLE 

I CLOCK. CYCLE I ClOCK CYCLE 
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&ATE 0 I-A 

t() NL SIGtoiAL NAME OGIC LOC 

I AllOW WRITE LATCH kOll AIH3 

2 COUNT READY hOT ZERO _ATCH ~A061 01G4 

1 sx -I SHARE REQUEST ~OSI OlK:' 

" SX _I SHARE CYCLE LATCH ~O21 01J4 
---

5 SELECTOR SHARE HOLD lATCH ~021 OILS 

6 GATE GUV TO "'N ~Oll OIH6 

7 SET HH REG ~Oll AI04 

& SX ., READ CYCLf LArCH ~f081 02HIo 

9 GATE GeO f4()O ENTRY r,oOll DIHl 

10 SET GUY fOECRE~NT£D COUNT) ;urn llTR10 
~vnn n'R; 

" SX wi R/W CONTROL LATCH ~Eogi 02KIo 

12 GATE DETECTORS TO GR ~A081 D1JS 

11 SELECT DATA READY W071 A IJIt 

" SET GR REG ~RO" D2E2 

15 bR REG OA TA OUT ~ROI" 02£2 

16 SET GO REG "R022 D2B~ 

J7 GO REG DATA OUT ~P.022 02B4 

18 SI -I WRITE CYCLE LATCH "E081 02K4 

19 SET GCO REGS [;( lJTHT 
r.r 11-11 

~O STORE GR LATCH "A081 03HJ 

1), GR-FUll LATCH GAOSI D1J4 

122 SERViCE IN ~BOII D3C6 

~l BUS-OUT CONTROL LATCH ~A031 01K6 

~ .. SERVICE SIGNAL ~Oll D3J7 

~5 - SERVICE OUT ~O"I 03J7 
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2. 110 EXERCISER 
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C. THESE SPIKES ON SCOrE TRACE DUE TO PH LAT'HES 
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PART NO. 826042 PAGE 1 ~F I lOG 1.00.06.00 
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NOTES: 
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rlHlh~ CHART DEYELOPED USING FOLLOWING: 
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S. THREE CARD HEX LOADtR 
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LATCH AND TRIGGER I~OEX LATCH AND TRIGGER I~DEX 

f"'O PA:iE AlD PAGE LATCH NAME FMO PAGE ALD PAGf LATCH NAI'IE fMC PAGE HD PAGE LATCH NAME fMO PAGE ALO PAGE 
LATCH NA~E 

S-05AOS DLOll SlAG MODE SX2 5- 138£1 H0024 NOT CARRY 5-C6AC6 ALOlt I SHARE CYCLE SX2 5-14082 HH021 
1'01 "'ODE lAG UG (TRL SX I 5- II 0 I G0024 NOT OPER 1050 S-IJCES Pfl61 SHIFT 1050 5-10(CS Pf 111 
~F DETECTED S-06([6 ~~822 

DUG U; SX2 5-130E2 H0024 NOT S3 5-06E!A5 AL041 STA(K RO/WR CTRL 5-0401.5 K:W041 
AOOR-O SXI 5-IIOB5 :;.ta~ I 

E CY STOP SAM~lE 5-03(A3 IUD I 000 EYE N 5-06B06 OK 04 I START HY INLK 5-03CA2 K:C051 
~ 5-130B5 HI.CJo I AOOR-O SX2 

5-0~DAS HOI I E NO OF E C YCL E 5-03((3 K.(08 OP IN 1050 5-IJBB5 PF082 START RST 5-03(1.3 KC051 
AOOR OUT I MPX 

S-0'30A6 fAG" EXT INTRP MASI( 5-03(03 FAil OP OUT CTRL 5-0~(E2 FAOSI START SfL O(JT MPX 5-080(5 fA 121 
AOOR OUT 2 MPX 

EXIT SHR RE~ 1050 5-10885 PF08 POLL C TRL SX I 5- i roC2 GAO]I STORE GR SX' 5-12006 GAOSI 
ALLOW A REf3 (HK S-OlAA4 H021 

EXTERNAL IN RP 5-04(85 RF04 POLL CTRL SX2 5- UO(2 HAO]I STORE HR SX2 5-140£2 HA081 
ALLOW PC SAL S 5-07A83 K.F041 

rOR(E DEAD CYCLE 5-04A(2 K.f'l10 POWER OFF 5-03(84 KT031 STORE R S-030E S OHOll 
5-10(86 PF 111 ALLOIol STROBE 1050 
S-063E6 [)(O II fORCE I J REQ 5-03(03 1((06 PREFIX 105(1 S-0:;((3 Pf 191 STG PROT REQ 5-031.01 K:WOll 

ALU CHECK 
S-030(4 KOII fT I HOLD IN 5-0lCES JA02 PREP TO SH? 1050 S-I~BD6 prOBI SUPPR CTRL 5-08(02 fAOSI 

ALLOW WR I TE 
5-03.1.82 (t'061 &ATE TIMING 5-01C£5 JA02 PRIORITY 5-01AA3 KH091 SUPPR MALF CHI( 5-03AA3 K:H091 

ANY PRIORITY 
r.l-fWM DE TE ( TE 0 5-06(E4 1'1803 PRIORITY RST CTRL 5-0!A(2 K.~091 SUPPR-O SX I 5-11005 GAOII 

ATTN 1050 S-IOBES prOll 
lOR fUL L SX I 5-120C2 GAOS PROCEED 1050 5-1'1882 prolo I SUPPR-O SX2 5-130D5 HAOII • ATTN INTLIr( 1050 S-103[5 PFOII 
HALT 1-0 SX I 5-110.6.3 GA03 PROCESS STep 5-03(02 KCOSI SUPR A RE G CHK. 5-07.6.83 KROll 

AS( II S-02AC5 01-031 
HALT 1-0 SX2 5-130A3 HA03 PROTECT MEi4 5-06(£ I KROll SW IT (HE S TO WX 5-0"A[S nOli 

S-OS(U PF 191 BLOCK SHIFT 10'>0 
rA021 HARO STOP 2-03(05 K.R06 PRT IN UC 1050 5-09(05 Pf201 SX BUFF RESTORE 5-02.6.C4 BX021 

BUS OUT CTRL ,",PX 5-0~D( .. 
HOME ROR STT 10SO 5-IOB~2 PF04 R-W (TRL Sll 5-12004 GE081 SX R£ STORE S-02AC4 GX021 

BUS-O CTRL SXI S-IIO[I, !;.t03 I 
S-140(S HAOS R-W (TRt S12 5- P.D(2 HEOBI SX X6 BUFF 5-02AC5 GX021 

S-130E4 HA031 HR FULL SX2 8US-0 (TRl SX2 
S -04([ 2 KYOII I WRAP 5-03B(5 """'02 READ CLOCK BA 5-05OC5 MS3101 SX X 1 BUFF 5-02AC5 GX021 

( COUNTER (TRL 
INH STG PROTECT 5-08385 DUO 1 RD ClK INTU( 1050 5-1~8AI PF291 SX I IHTRP ",",SI( 5-08(03 fA III 

( COUNTER DR IVE S-04(03 no 1 I 
INTERRUPT S'( I S-12082 GB02 RD OR WR RST BA 5-05OC4 I'1S331 SX2 INTRP ",,ASK. 5-08(E 3 fA III 

( C{WltTER RST 5-0'+C[3 KYOII 
INTERRUPT SX2 5-14085 HB02 RD OR WR SET BA 5-0)004 ,",S331 SXI STG INPUT DATA 5-06CA3 GROBI 

CARRY 5-06.1.[6 ALO ... I 
INTRV RE~ 1050 5-10(06 PF 16 RD SHARE REQ 1050 5-~(S Pf281 SX2 STG INPUT DATA 5-06(B3 HR081 

~ (HI. I II DE T 'ix I 5-11((1, :;B031 
INTRV RE 0 1050 5-10(05 PFI6 RDR 2 1050 5-1(;802 PF041 SYS RST PRIORITY 5-03AE4 KH081 

5-140(s He021 CHA II'! DE T 'iX2 
S-IIA02 :;~O31 IU WRAP 5-038(5 ",,"021 R[AO (VCLE SXI 5-12003 GEOBI TE 10SO 5-IOCBS pr 171 

CHECK A REG SX I 
5-04A(5 (tOil LOAD KEY 5-03(B3 K.(04 READ cYCLE SX2 5- ILOC2 HEOel TRANSLATE UC 1050 5-09CB6 Pf291 

(HECK RESET 
5-120A2 ;e021 LOAD KEY INLK. 5-03(82 K.(04 READY SHARE 1050 5-IC(E6 PFI61 TIUP Sx I 5-13CE2 HJOII 

CHNL BUSY SX I 
S-140B5 Henl LOAD RE~ S-03(A6 K.COS Res 1M> 5-01ACI RX021 TRIG I 1050 5-IOAB2 PfOl1 

CHNL BUSY SX2 
LOCAL S DRAGE 5-04005 DUO I RST 1050 5-IC-BA2 Pf043 TRIG 2 1050 5-IOAB2 PfOl1 

ClO(l( 1050 W.I.Y S-IOA84 PFOll 
5-050£2 I'1S32 SI DLYO 5-03AB2 I(M061 U WRAP CPU 5-038C5 HW021 

S-IOA84 pr021 lOCAL-MAIN STG ClOC~ 1050 I 
MACH RESE T 5-QJ.A05 K.1'110 SECOND ERR STOP 5-03((4 KR081 U ~RAP ,",PX 5-03BDS HW021 

CLOCK. 1.2 SX S-I~A(4 :;EOII 
~ACH RST SET 5-0448 I KK.02 SEL CC ROS REQ SX 5-12(A6 GJOII USE MANUAL DECO 5-030A2 UOI6I 

Cl 0(1( 3 It SI 5-12A(4 'iE 021 
~A I H STORAGE 5-04005 OUOI SEL cru BU!'P 5-0~3A5 DUOII WAIT 5-0S0A I lUOl1 

S-03C84 I(C031 
C CLOCK. StART 

5-03C82 K(().lo I MAN DISPLAY S-03082 KY04 SEL OUT INTLK ~X 5-0::)016 FA031 WR SHR RE~ 1050 5- IOCA6 PF 111 
ClK: STT CTRL 

S-IOA(2 prOI N~ READ CALL 5-030AIo KTO I SEL REO poIP! 5-0~D05 FA031 WlUP 64K. X I 5-111.8 I G8041 
CLOCK START 1050 

"'AN READ INLK. 5-030A" I(TOI SEL SH (NT I SII 5-12::>C4 GHOII WIUP 641( SX2 5-13A82 H8D41 
CP40 OUT HPI 5-030A5 FA02 

MAN STORE 5-030C2 KYO,. SEL SH CNT 2 SXI 5-120C" GHOII WIUP BaFFER 5-03B05 HW021 
CMO START ,",PX 5-03002 fAOI 

MAN WR I TE CALL 5--030E 4 KY03 SEL SH CNT 1 SXI 5- 120C4 GHOII WRITE 1050 5-09([ 2 Pf 151 
5-IIOCS :;J.QIo CMO-O SX I 

HA04 MA TCH 5-04BB6 K~OS SEL SH HOLD SX 5-120C5 GH021 WRITE (LOCK SA 5-0S005 ,",53SI 
(P4Q-0 sx2 5-130(5 

"'EI'I WRAP RE~ 5-0381.6 M'w03 SH SU 5-13(E2 HJOII WRITE CYCLE SX I 5-120£3 G£081 
(NT ROV NOT 0 SXI 5-11(82 :;A 06 

... ICRO SH RE 10SO S-108C2 PFOlt SEL -0 OET 10SO 5-1031.5 Pf081 WRITE CVCLE SX2 5-14002 HE081 
(NT ROY NOT 0 SX2 S-I3(82 HA06 

~PX BUFF RE TORE S-02A(4 fl02 SEL -0 DL Y 10SO 5-I05B5 Pf081 WI SABC 5-03AB2 K:H061 
5-IICC2 'iA06 (NT RDY ZERO SXI 

HA06 ... PX INTRP 5-08C(2 FA05 SH-O SX I 5-1101.5 GAOII XH 5-08CB2 fAOSI 
CNT RDY ZERO SX2 5-13((2 

... PX INTRP MASI( 5-08(0 FAil SEL -0 SX2 5-13DA5 HAOII XH BUrFER 5-08CBI rxOIl 
- (ODED STOP 5-03C[2 1((09 

... PX OP INLI( 5-08082 FA02 SERV OUT HPl 5-0EOB 5 FA031 XL 5-08(C2 fAOSI 
(PU CLOCK 1.2 S-O:AA2 1((0 I 

~PX OPERATION 5-08(02 FAOS SERV-O SXI 5- 11005 GA041 XL BUffER 5-08C( I FXOII 
CPU CLOCK. 3.4 5-0'3AA2 1((02 

... PX OPNL 10SO 5-IOBB;' PF08 SERV-O SX2 5-1300S HA041 XLATE-UC 1050 5-09C86 Pf291 
CS DECODER 5-01802 DSO~ 

MPI RESTORE ;-02A(S rx02 SET It: 5· OK( 3 KC061 XXH 5-08CA2 FAOSI 
(TRL R W 10TH BA 5-05004 /'ISH 

P1PX 16 BUff 5-02A(S rx02 SET IC IIRK: 5-03(C2 KC061 XXH BUffER 5-08CA I flail 
CU BUSY INTLK ,",PX S-0'30(5 FAO} 

P1PX J.1 BUff 5-0lACS FX02 SHARE CVCLE SX I 5-IZDA5 &H021 D lAG ~OOE sx I 2-IIOEI GOO 2" 

D 

~ 

( 
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1 T 2 I 3 I .. I ~ I 5 

A 
REGISTER IItiDElI 

REG NAf'!E HID PAGE ALO PAGE REG NAME rHO PAGE ALo PAGE 

A REG 5-06B02 RAOll HE REG 1.5 5-I3AO Ha051 
C COUNTER ~. 5 5-04e03 KY021 HE RE:; 3 .... 6 5-13040 HS061 

~ 
C COUNTER 6,1 5-04C03 !(y021 Hf REG 5-138e5 HFOII 
CTRL REG ~CCD 5-01CC5 DrOll HG REG 3-6 5-13SE 5 HGOII 
CTRL REG %COtl 5-01e1.5 00011 HG REG 7 5-U!!n ur.:nll 

CTRL REG ~F t! S-01C85 or021 t« RE G 5-1380 Hioi i 
CTieL REG ~C~R 5-01CB5 OGOII HR REG 5-13(B5 HRC II. 
CTRL REG %CSa 5-01eC5 05011 HO REG 5-I3(B3 HR022 
C TRL REG %CUI S-OICCS OPOII HU REG 5-U8E 2 HUOII 
DREG 5-05(06 ROO" HV REG 5-1]8£3 HVOI' 
DATA REG T I 5- 10C( I PF III I REG 5-05(02 RJOI' 
F REG 0, I 5-04CC4 RrOl1 J REG 5-05(03 RJ02 , 

• r REG 2-1t 5-/)loCC" Rr021 JE REG 5-07((5 JAO' , 
F ~EG 5-7 5-04(C4 RrO]1 JI REG 5-07(e5 JAOl2 
F8 REG 5-0'3CXX rAOXX L REG 5-05(05 RLOII 
Fa REG P l:i-O'!(A6 FAIQI H REG 5-018'" MAOI' 
FO REG 0-] ~-eaCA6 FA08 ! H REG STl 5-078042 HAOSI 
FO RE~ "-7 5·08(A6 FAOll He REG 0-2 5-01ABS KR031 
FW RE 5-0'B£Io rxo'l He REG ]-5 5-07AB5 KROIt , 
Fl REG 5-1)16E·Jt nO'2 He RE G 6-8 5-07AB5 KROSI 
GREG 5-05e04 RGOI i N REG 5-07BA2 HAOl2 

GC RE2 5-IIBC2 OCOII N REG STl 5-07BA3 ""'052 
GO RE 5-I1BO GOO I I PR lOR ITY S TA(K 5-03.40 KM062 

I- GE RE G-I 5-1'4(3 GaOl< I a REG 5-0BBC I KIoI021 
GE REG l.S 5-114(3 GB051 REG 5-06ce5 MBOl2 
Gf REG J.~.6 5-1104(3 GB06! S REG 0.' 5-01SA5 RSOII 
GF REG- S-IIB( 5 GrOll S R~G 2.3 5-01BA5 RS021 
GG REG 4-6 S·IIBE6 GGOII S REG ".5 S-07B46 RS031 
GG REG 7 s- HB£6 GGOII S REG 6.7 5-07B46 RSOIt. 
Gl REG 5- 118(3 (iK'l11 SA REG 5-0781.4 KW032 
GR REG 5- ~ICB6 GROI,. SAlS 5-01C0- DE ---
GO I{EG "5-1IC83 GR022 STATUS REG I,..,... 5-06.4£11 ALOf" 
GU REG 5- I t602 GUOII T REG 5-05(04 RTOII 

C GW REG 5-11803 GVOII TI REG 1050 5-10(0 I PFII. 
GW REG 5-01BB GWOII U REG 5-05(03 RU03. 
GlI REG 5-01BE 5 GIoiOll Y REG 5-05(0" RVOII 
H lEG 5-0Ioe(6 RHOII W REG 5-018A6 RWOII 
He REG 5-11BC2 H(O.I WINO REG 5-01U3 RW021 
HO REG 5-I3BCJ HOOII l REG 5-0181.6 RXOI. 
HE REG • 5-IJAO HBO'" X INo REG 5-01U3 RX02. 
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