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H7606 XA630 B1 (l D1 

D-UA-H7606- 0-0 . . 1 XA6l0 mrn ASSEMBLY A 'V A It 

¥' -
K-PL-H7606-0-DBP 2 JtA6l0 PAR'l'S LIST ~ C 

K-PC-H7606-0-DBJ 1 - •• c. .DBSIca DATA BASK K' E E 

;016523-01 C'CHlrn CIRCtTIT BOARD El n 81 

B-DD-5016523- 0-0 1 DRA1fDQ DIUCTORY A A A 

B-CS-H7606-0-1 1 H7606 DRAlfDIG DIRECTORY - B B 

B-C5-H7606- 0-2 1 MICROVAX II SYSTEX - B B 

B-C5-:H7606 .. 0 -3 :1 1t. .. F:-O-UVAX 05 022 BUS - B B 

B-C5-H7606-04 . :1 ow.x " PPU - B B 

B-Cll-H7606-0-5 :1 ow.x" PPU PDlOO'l'S 
." ..... ro- -~ ~" , - -

. '. 
LA'1'ClI/LOCAL Ml)(ORY'DECO~ 1M" .• 

B-C5-H7606-0-6 :1 ...oDUSS -;.,.-y- .. B B 

B-Cll-H7606-0- T :1 JmHORY SUBSYSTlDt . , =:--~ .. ~~:~ ,",,-'k; B B 

nm:UAO GATE uV.~,':":f~.j;. .~ B-C5-H7606-O-S '.' .. e22 BUS B' B" 
.. 

'-.' 

en BUS DmRl'ACaEQ.TI AR.lA~~~ ~/' -B-C5-H760 6-0-'_ :1 B ' B' , 
. . , 

- "'- . . ,;;r..., . 
S.CS-H7606~O-10 - . ---- _ .. .. - .--- . . ru~~oP~ tUI~MI~ ~~ , , .. 

1 B B 

B-Cll-H7606-0-11 1 REPRESH LOGIC/ COURTER 
.~ . - B B 

B-CS-H760 6-0-12 1 DIVIDE BY 12 - B B 

B-C5-H7606-0-13 1 SYliICHROROt1S 3 B I'l' COtmTER 
' . - B B 
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DRAWING NO. 
NO 

PART NO. DESCRIPTION OF 
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B-CS-M7606-0-14 1 VECTOR HACK -. 
-- ~.~: ~~ B-CS-M7606-0-15 -. 1 DMUlTDrO NUX LOGIC 

B-CS-M7606-0-16 1 " t:o 1 NUX :"'~iJ ~ ..... 
B-CS-K7606-0-17 1 . .' .-- ~t>/ ~t Q-BUS SUPPORT LOGIC .~-- .. ~ ... ~\ 
B-CS-Jl7606-0-18 1 8L1t lID CTR LOGIC . '. -
B-CS-Jl7606-0-19 1 - 'l'OGGU PLOP .. -~-.. ~ 

B-CS-K7606-0-20 1 Q-BUS SUPPOR'l' LOGIC -~-
B-CS-K7606-0-21 1 Q-BUSSUPPOR'l' LOGIC 

, 
.~--. 
~ B-CS:-K7606'-O-22 1 Q-BUS SUPPORT LOGIC -

-
~ B-CS-H7606-0-23 1 Q-BUS SUPPORT LOGIC ......... 

B-CS-H7606-0-24 1 -.0- .. ._ ... ; . .,. ... . ~ POIIBa 81JPPBll MACRO .:: 
'. -

B-CS-K7606-0-25 1 BZDYREC1' SUPPER .~~. ~ ':~~;!I ~ 
B-CS-H7606-0-26 1 KUX LOGIC . ~:.:-,.~~ ~ . 

. ---
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..... ...... -~~ 
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B-CS-M7606-0-36 1 BOO'l'/DIAG REG.. HEM ERR ADDR REG. ,.. - B 

B-CS-M7606-0-31 1 EPR BUS X DAL BUS - B 

B-CS-M7606-0-38 I B-CS-M7606-0-39 1 MISC. COlll'l'ROI; STROBES - a 
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B-CS-M7606-b-41 MEMOlC SYSTEM ERROR REGIS'l'ER 

-- ~~ 

B-CS-M7606-0-42 TIMB or YEAR (TOY) CLOCJt ,.. ~ •. <'-, 

~B-~C~S-~M7==60~6~-_O_-_5_0 ____ ~~1~~ __________ ~Q_2_2 __ BU __ S_S_T_~_'1'E __ MA __ ~ ____ S ______ r-~+-__ 4-__ ~ __ ~ __ -+ __ -4 __ -4 ____ ~ __ ~ __ 4-__ ~ __ -+ __ -4 __ ~~ __ 4-__ ~ __ -4 __ ~ I.' IB-CS-M7606-0-S1 1 KA630 MEMORY ARBI'l'ER LISTmG 
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I B-CS-M7606-0-52 1 - Hn~ l!tmlRbtX~ A!UllTER . 
Hi~ ~tiQm! ARBI'l'Ba • B-C5-M7606-0-53 -. 1 , 
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UL TES'l'IllG . - .:1.;;,.-

- . .: . ' 
B-C5-M7606-0-55 1 JtA630 LOCAL I/O BUS . .co!I'l'R~ -.-' 

. ltA630 QuOa--.-&:R.B:t!tIiXXtc&. COJl'l'aOk.. 
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.PLOW DIAGRAM ,4 -:;''''-.~ . 
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PAR T S LIS T SHEET A1 OF A3 
MIN QTY PER VARIATION 

AUTOMATED BY PRTLST.5R(55) 

LINE ITEM TOP DOCUMENT PART NUMBER REV DESCRIPTION AA AC AH BA REFERENCE DESIGNATOR 
01 01 01 01 

1 
2 
3 
4 
5 
6 
7 
8 
<3 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
1c:! 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2<3 
3D 

1 D-MD-501b523-0-0 
2 
3 
4 
5 
6 
7 
8 
<3 

10 
11 
12 
13 
14 
15 
16 
17 
18 
1fj 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2fj 
30 

5016523-01 
101027'3-01 
1012784-00 
101346b-05 
10134b6-07 
1014265-02 
1017472-00 
1020446-05 
1100114-00 
1105275-00 
110fjfj77-00 
1114117-00 
1114136-02 
1120'3£'4-01 
1210'32<3-02 
1213113-03 
1213506-04 
1213506-10 
1213506-1:; 
1215006-07 
1300202-00 
1300365-00 
130.0447-00 
130047<3-00 
1301808-00 
1302388-00 
1302466-00 
1304837-00 
1314£'37-00 
131b334-02 

REVISION HISTORY !BASIC PART NO: M7b06 

VARIATION REVISION LEVEL: 

CIRCUIT DRILL & ETCH 
.47 MFD 25V 20% 
.047 MFO 50V +80-20% 

56.0 MMF 50V 5% 
220.0 MMF 50V 5% 

.33 MFD 50V +80-20% 
10 MFO 35V +75-10% 
22 MFD 16V +50-10% 

PI~= 25 10=135 MA 
PIV= 60 10=300 MA -15NS 

CER 
CER 
CER 
CER 
CER 

AL EL 
AL EL 

VZ= 4.3 5% 1N74<3A 
PIV= 40 10= ~ A - 4NS 
LEO 6.7MA 5V .2MCO GREEN 
LEO ASSY 4 REO 5V 8MA 
FUSE, SUB-MINI 1.000A, 125V, A 
HANDLE,MODULE 
PCB HEADER OfjPIN(2X05).100CC fjOD 
PCB HEADER 20PIN(2X10).100CC <300 
PCB HEADER 50PIN(2X25) .100CC '300 
SKT,IC 28PIN DIP TIN SOLO 

47.0 .25 W 5.0 % CF 
1.0 K .25 W 5.0 % CF 
4.70 K .25 W 5.0 % CF 

10.0 K .25 W 5.0 % CF 
22.0 K .25 W 5.0 % CF 
2.0 K .25 W 5.0 %_ CF 

100.0 K .25 W 5.0 % CF 
24.0 K .25 W 5.0 % CF 

R NETWORK 3-22 1.0 % 6PIN 
R NETWORK <3-10K 2.0 % 10PIN 

1 1 
6 6 
7 -7 
1 1 
1 1 

5858 
3 3 
2 2 
1 1 
3 3 
1 1 
3 3 
1 1 
1 1 
2 2 
1 1 
1 1 
1 1 
1 1 
2 2 
3 3 
1 1 
1 1 
2 2 
1 1 
1 1 
1 1 
1 1 
4 4 
2 2 

1 1 
6 6 C30-C35 
7 7 C28,C1-C6 
1 1 C67 
1 1 C2<3 

58 58 C7-C27,C42-C66,C68,C6fj,C71-C80 
3 3 C3<3':C41 
2 2 C37,C38 
1 1 0<3 
3 3 02,04,03 
1 1 01 
3 3 06-08 
1 1 014 
1 1 010 
2 2 F1,F2 
1 1 
1 1 J3 
1 1 J2 
1 1 J 1 
2 2 XE21,XE22 
3 3 R1,R2,R2fj 
1 1 R3 
1 1 R8 
2 2 R11,R12 
I 1 R4 
1 1 R14 
1 1 R16 
1 1 R7 
4 4 R31-R34 
2 2 R10,R23 
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1 1 I 1 

IE J 
IF] 
[H) 

( J] 
(K] 

I L J 
1M J 
INl 
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AUTOMATED 8Y PRTLST.5RC55> 

LINE ITEM TOP DOCUMENT 

31 31 
32. 32 
33 33 
34 34 
35 35 
35 35 
37 37 
38 38 
3~ 3'3 
4·0 40 
41 41 
42 42 
43 43 
44 44 
45 45 
45 46 
47 47 
48 48 
4'3 4'3 
50 50 
51 51 
52 52 
53 53 
54 54 
55 55 
56 5G 
57 57 
58 58 
5'3 5~ 
bO GO 
6151 
.&2 62 
63 63 
&4&4 
b5 &5. 

·56 bE> 
57 G7 
b8 58 
5c:J 5'3 
70 7D 
71 71 
72 72 
73 73 
74 74 
75 75 
76 75 
77 77 

PAR T S LIS T 
MIN 

PART NUM8ER REV DESCRIPTION 

13153'35-02 
1317404-00 
1317558-01 
131131 H)-OO 
131'3610~01 

131'3645-01 
1321144-{)1 
1321218-{)1 
1811'550-05 
1811660-52 
1814057-1)0 
18188,00-00 
1'31145'3-8,0 
1'312803-BO 
1 '313471"';80 
1'314140-01 
1-'314'387-00 
1'3151'33-80 
1'31521'3-80 
1'315415-'80 

. 1'315028-81 
1'318858-80 
1'31'3{)15-00 
1<31<3542-B1 
1'31'3b84-01 
l<32D441-81 
1"'320442-81 
1"'320853-81 
1'3210{)8-81 
1'321010-B1 
1'321305-81 
1'321306-81 
1'321307-81 
1'321312-81 
1'321314-81 
1'321321-81 
1'321323-B1 
1'321417-81 
1'322871-{)1 
1'32367'3-81 
2117312-00 
2118467-02 
2118472-02 
21187'35-00 
2120887-01 
2121384-02 
2121413-02 

!TITLE 

VARIATION REVISION LEVEL: , 

R NETWORK '3-1.0K 2.0 % 10PIN 
24'3.0 .25 W 1.0 % RN55D-F10 
R NEtWORK 4-27 5.0 % 8PIN 
R NETWORK 11-330 11-680 l3PIN 
750.0 K .25 W .10% RN55E-8 2 
487.0 K .25 W .10% RN55E-8 2 
R NETWORK 5-220 2.0% 10PIN 
R NETWORK 4 ... 3'3 +-10HM 8PIN 
~:::::: THIS ITEM IS NOT USED ::::::::: 
OSCILLATOR,XTAL 614.4 KHZ 
OSCILLATOR, XTA~ 40.000. MHZ 
OSCILLATOR,XTA~ 32.768KHZ 

8640 BURNED-IN RECEIVER,8 
LS04 BURNED-IN INVERTER G 

LS367 'BURNED"';IN DRIVER,BUS . 
LM 211P COMPARATOR,VOLTAGE 

8641-2 TRANSCEIVER,UNIBUS,QU 
LS244 BURNED-IN DRIVER,LIN 
LS373 8URNED- IN Ff" -0 'OCTAL 

'3536 BURNED-IN DRIVER,DUA 
'3643 BURNED-IN DRIVER, TTL 
LS26 NAND GATE,2-IN.HIGH 

DC 021 BUS TRANSC£IVER,20PI 
'3.&3'3 RECEIVER,LIN£~OUAL,P 

LM 385B2 PREC V'OL T HEF. 1.23 
74F245 TRANSCEIV£R,8I-OIREC 
74FJ74 FF-D,OCTAL,TRI-STATE 

LS'&46 BUS TRANSCEIVER/REGI 
74F240 BUFFER/LINE DRIVER,O 
74F373 OCT·AL TRANSPARENT LA 

74FOO NAND GATE,QUAD,2-IN, 
74F02 NOR GATE,QUAO,2-IN,8 
74F04 HEX INV£RTER,BURNEO 
74F32 ORGATE,QUAD,2-IN,8U 
74F74 FF-DiDUAL,BURNED-IN 

74F158 MUX,QUAD,2-IN,8URNED 
74F174 FF-D,HEX,BURNED-IN 
74F521 CaMPARA TOR, IDENT I TY , 

TRANSCEIVER,PARITY 8 
74F537 DECODER/DEMUX,1-0F-l 

UART DL-11 SOFTWARE 
--::::::::: THIS ITEM IS NOT USED ::::::::: 

::::::::: THIS ITEM IS NOT USED ::::::::: 
146818 CLOCK/CALENDAR/RAM 

DC 333 MICROVAX,32BIT 68PIN 
RAM 8KX8,STATIC 150 

41255 RAM 256KX1,DYNAMIC 1 

SHEET A20FA3 
QTY PER VARIATION 

AA AC AH 8A REFERENCE DESIGNATOR 
01 01 01 01 

1 
1 
2 
4 
1 
1 
1 
4 

1 
1 
1 
1 
1 

·1 
1 
4 
1 
1 
1 
1 
1 
3 
1 
1 
4 
2 
2 
2 
5 
1 
1 
2 
2 
2 
3 
2 
1 
4 
1 
1 

1 
1 
2 

1 
1 
2 
4 
1 
1 
1 
4 

1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
3 
1 
1 
4 
2 
2 
2 
5 
1 
1 
2 
2 
2 
3 
2 
1 
4 
1 
1 

1 
1 
2 

1 1 Rc:l 
1 1 R13 
2 2 R3c:l,R40 
4 4 R24-R27 
1 1 R17 
1 1 R18 -
1 'iR28 
4 4R35-R38 

1 1 Y2 
1 1 Y3 
1 1 Y 1 
1 1 E16 
1 1 E25 
1 1 E41 
1 1 E2'3 
4 4 E5,E7,£1'3,E24 
1 1 E28 
1 1 £1 
1 1 E23 
1 1 E15 
1 1 £35 
3 3 E11,£30,£36 
1 1 E 1'8' 
1 1 05 
44 £52,E71,E85,E'3<3 
2 2 E8,E12 
2 2 £c:l ,E 1 0 
2 2 E80,Ec:l4 
5 5 £2,E5,E4.&,E53,E73 
1 1 £47 
1 1 £38 
2 2 £32,£87 
2 2 £37,E65 
2 2 E31,£34 
3 3 £72.E'33,E101 
2 2 E17.£5~ 
1 1 E55 
4 4 £58.£64,E~2.£106 
1 1 E 100 
1 1 E13 

1 1 E14 
1 1 £43 
2 2 

36 
CaNT 

E3,E4 
E48-E51.E54-E57.EGO-E63,E67-E70, 
E74-E77,E81-E84,E88-E~1,£c:l5-Ec:l8. 

!SIZ£!CODE! DOCUMENT NUM8ER REV 
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AUTOMATED B( PRTLST.5R(55) 

,,," LINE ITEM TOP DOCUMENT 

~ 
78 78 

, 7'3 7<3 
80 BO 
81 81 
82 82 
83 83 
84 B4 
85 85 
8S Bb 
87 B7 
88 B8 
8<3 8<3 
<30 ~O 
~1 ~1 

~2 ~2 

<33 ~3 
<34 ~4 

<35 <35 
~6 ~£, 

<37 <37 
~8 <38 
~<3 <3<3 

) 100 100 
101 101 
102 102 
103 103 

104 NOTE: . M7bOb-AA IS THE 
105 NOTE: M7bOb-AC IS THE 
10b NOTE: M7bOb-AH IS THE 
107 NOTE: M7bOE.-BA IS THE 
108 !\OTE: M7bOb-BC IS THE 
10<3 NOTE: M7bOb-BH IS THE 
110 NOTE: M7bOb-CA IS THE 
111 NOTE: M7bOb-CC IS THE 
112 NOTE: M7bOb-CH IS THE 
113 NOTE: M7bOb-DA IS THE 
114 NOTE: M7bO£'-DC IS THE 
115 NOTE: M7bOb-DH IS THE 

) D I G I T A L 

P A R T S L I S T 
MIN QTY 

PART NUMBER REV DESCRIPTION AA 
VARIATION REVISION LEVEL: 01 

2121415-02 8125b-15 RAM 25bKX1,DYNAMIC 1 

21227<37-01 DC 337 MICROVAX FLOATING PO 1 
212338~-01 GATE ARRAY,3200 GATE 1 
2123413-01 DC37~ CMOS GATE ARRAY,144PGA,320 1 
23007L3-00 L3-01 1 
23008L3-00 L3-01 FPLS 1 
2300~L3-00 L3-01 1 
23010L3-00 L3-01 

~ 
1 

23018£b-00 ,'" ... "" THIS ITEM NOT USED "''''''' ......... ... ...... 
2301<3E£'-00 """""" THIS ITEM IS NOT USED """"'" ......... ... ...... 
2303bL1-00 """""" THIS ITEM IS NOT USED ......... ......... ... ...... 
23115F2-00 """""" THIS ITEM IS NOT USED ,." ... "" .......... ... ...... 
231b~J5-00 J5-03 PAL,LOGIC 1 
23170J5-00 J5-03 PAL,LOGIC 1 
23171J5-00 J5-03 PAL,LOGIC 1 
23£42F1-00 F1-05 1 
~000024-01 EYELET ,ROLLED 0.1210DXO.1<32 4 
'300<3185-00 JUMPER, WIRE, INSULATED, BLACK B 3 
<3<3D7004-0£' CARTON,OIE CUT,8,200PSI W/ARTWOR 1 
~<307025-0b BAG,ANTISTATIC BUBBLE 1 
<3~070~2-04 BAE,TRANSLUCENT,ESD PROTECTIVE 1 
23034E·{;-00 ... """" THIS ITEM IS NOT USED "'''''''' ......... ... ... ".. 

23035E6-00 """'''' THIS ITEM IS NOT USED ...... "" ......... .... ...... 
23053L1-00 L1-01 1 
230{;2Eb-00 Eb-02 U 1 
230b3E£'-·00 E6-02 U 1 

PRIMARY VARIATION OF THE KAb30 CPU. 
MODULE USING FUJITSU 25bK RAMS. 
MODULE USING NEC 25bK RAMS. 
AA VERSION WITHOUT FLOATING POINT. 
MODULE USING FUJITSU 25bK RAMS. 
MODULE USING NEC 25bK RAMS. 
AA VERSION USING b4K RAMS 
MODULE USING FUJITSU b4K RAMS. 
MODULE USING NEC S4K RAMS. 
CA VERSION WITHOUT FLOATING POINT. 
MODULE USING FUJITSU b4K RAMS. 
MODULE USING NEC b4K RAMS. 

!TITLE 
MAYFLOWER 
KAb30 

!SECTION A OF C 

SHEET A3 OF A3 
PER VARIATION 

AC AH BA REFERENC£ DESIGNATOR 
01 01' 01 

CONT E102-E105 
3b E48-E51,E54-£57,EbO-Eb3,£b7-E70, 

CONT E74-E77,£81-E84,£88-E~1,E~5-E~B, 
CONT E102-E105 

1 1 E42 
1 1 1 E45 
1 1 . 1 E44 
1 1 1 E3~ 
1 1 1 E20 
1 1 1 £2b 
1 1 1 E33 

1 1 1 £40 
1 1 1 E78 
1 1 1 EBb 
1 1 1 E7~ 
4 4 4 
3 3 3 W2,W4,W5 
1 1 1 
1 1 1 
1 1 1 

1 1 1 E27 
1 1 1 E22 
1 1 1 E21 

- . - - . -

!SIZE!CODE! DOCUMENT NUMBER REV 
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r::;ATED BY PRTLST.5R(551 P A R T S L I S T SHEET B1 OF B4 
MIN QTY PER VARIATION 

LINE ITEM TOP DOCUMENT PART NUMBER REV DESCRIPTION BC BH CA CC REFERENCE DESIGNATOR 
VARIATION REVISION LEVC:L: Oi 01 01 01 

1 1 D-MD-501b523-0-0 501b523-01 CIRCUIT DRILL & ETCH 1 1 1 1 
2 2 101027'3-01 .47 MFO 25V 20% CER 6 b b b C30-C35 
3 3 1012784-00 .047 MFD 50V +80-20% eER 7 7 7 7 C28,C1-Cb 
4 4 10134bb-05 5b.0 MMF 50V 5% CER 1 1 1 1 Cb7 
5 5 10134bb-07 220.0 MMF 50V 5% CER 1 1 1 1 C2<3 
b 6 10142b5-02 .33 MFD 50V +80-20% CER 58 58 58 58 C7-C27,C42-Cb6,C68,CG<3,C71-C80 
7 7 1017472-00 10 MFD 35V +75-10% AL EL 3 3 3 3 C3'3-C41 
8 8 102044b-05 22 MFO 1bV +50-10% AL EL 2 2 2 2 C37,C38 
<3 '3 1100114-00 PIV= 25 10=135 MA 1 1 1 1 0<3 

10 10 
~ .. 

1105275-00 PIV= bO 10=300 MA -15NS 3 3 3 3 02,04,03 
11 11 110g'377-00 VZ= 4.3 5% 

75/ A 
1N74'3A 1 1 1 1 01 

12 12 1114117-00 PIV= 40 10= - 4NS 3 3 3 3 Db-D8 
13 13 111413b-02 LED 6.7MA 5V .2MCO GREEN 1 1 1 1 014 
14 14 1120<3b4-01 LED ASSY 4 REO 5V 8MA 1 1 1 1 010 
15 15 1210'32'3-02 FUSE, SUB-MINI" 1.000A, 125V, A 2 2 2 2 F1,F2 
1b 16 1213113-03 HANDLE,MOOULE 1 1 1 1 
17 17 121350b-04 PCB HEADER 0'3PIN(2X051.100CC '300 1 1 1 1 J3 
18 18 121350b-10 PCB HEADER 20PIN(2X10) .100CC '300 1 1 1 1 J2 
1<3 1<J 121350b-13 PCB HEADER 50PIN(2X251.100CC <JOD 1 1 1 1 J1 
20 20 121500£:.-07 SKT, I C 28PIN DIP TIN SOLD 2 2 2 2 XE21 , XE22 
21 21 1300202-00 47.0 .25 W 5.0 % CF 3 3 3 3 R1 , R2, R2<3 
22 22 1300365-00 .. 0 K .25 W 5.0 % CF 1 1 1 1 R3 
23 23 1300447-00 4.70 K .25 W 5.0 % CF 1 1 1 1 H8 
24 24 130047'3-00 10.0 K .25 W 5.0 % CF 2 2 2 2 R11,R12 
25 25 1301808-00 22.0 K .25 W 5.0 % CF 1 1 1 1 H4 
2b 26 13023B8-00 2.0 K .25 W 5.0 % CF 1 1 1 1 R14 
27 27 13024bG-OO 100.0 K .25 W 5.0 % CF 1 1 1 1 R1b 
28 28 1304837-00 24.0 K .25W 5.0 % CF 1 1 1 1 R7 
2<3 - 2<3 1314£:.37-00 R NETWORK 3-22 1 .0 % 6PIN 4 4 4 4 R31-R34 
30 30 1316334-02 R NETWORK <3-10K 2.0 % 10PIN 2 2- 2 2 - H j 0 ,R23 - - - -- .- - - -

REVISION HISTORY !8ASIC PART NO: M7£:.0£:. 
____ ~ ___________________ !DRN: RONALD RHOADES !DATE: 01-FEB-84 o I G I T A L 

! ENG! ECO NUMBER ! REV ! SECT IDN B OF C 
1 1 1 1 
'-'-~-.-. ---_. __ ._----------- !TITLE PARTS LIST 
!---! INITIAL !A !SECTION.VARIATION INDEX !CHK'O: DAVID DROZD !OATE: 17-MAY-84 MAYFLO~ER 
IBM !M760b-ML001 !B (A) AA,AC,AH,BA 
IBM M7b06-ML002 !C (B) BC,BH,CA,CC 

(C] CH,OA,DC,DH 
(O ] 
[ E ] 
[F) 
(H) 

[ J ] 
[ K ] 
[L] 

KAb30 

!DES.ENG: - BARRY MASKAS-- DATE: 22-M-AY-84 DOCUMENT NUMBER ___ _ 
____ - _________________ !SIZE!CODE! NUMBER ! REV 

1----1----1-----------_-----1------. . . . 
!RESP.ENG.: BARRY MASKAS DATE: 8-AUG-84 K ! PL ! M7606-0-DBP C 

1 ------------- -------- --- --- --------------- ------
DATE: 22-MAY-84 RELEASE DATE: 1'3-JUN-85 

1 

(M] 
[ N) 

!MFG.ENG.: BILL SCHULTE 

!ASSEMBLY NUMBER: 
!D-UA-M760b-0-0 

TOP DOCUMENT NUMBER: 
8-DD-M7b06-0-0 

FILE NAME: 
Z8847C.PLS 

!EDIT #! 
37 

1 I I 1 
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!EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE 

OF ITEMS WIlHOUT WRITTEN PERMISSION. THIS IS AN UNPUBLISHED WORK PROTECTED UNDER THE FEDERAL COPYRIGHT LAWS." 



) 

) 

AUTOMATED BY PRTLST.5R(551 

LINE ITEM TOP DOCUMENT 

31 31 
32 32 
33 33 
34 34 
35 35 
3f, 3f, 
37 37 
38 38 
3'3 3'3 
40 40 
41 41 
42 42 
43 43 
44 44 
45 45 
4f, 4:f, 
47 47 
48 48 
4'3 49 
50 50 
51 51 
52 52 
53 53 
54 54 
55 . 55 
56 5& 
57 57 
58 58 
59 5'3 
60 bO 
E,1 f,1 
62 62 
E,363 
64 &4 
&5 E,5 
6E, bE, 
S7 67 
68 E,8 
ft:} E,'3 
70 70 
71 71 
72 72 

73 
74 
75 
7f, 

73 
74 
75 
7& 

PAR T S LIS T 
MIN 

PART NUMBER REV DESCRIPTION 

131E,3'35-02 
1317404-00 
1317558-01 
1318110-00 
131~E,10-01 
1319E,45-01 
1321144-01 
1321218-01 
1811bE,0-05 
1811bf,0-b2 
1814057-00 
1818800-00 
1'311469-BO 
1912803-BO 
1'313471-BO 
1'314140-01 
1914'387-00 
1'315193-80 
1915219-80 
1'315415-BO 
191b028-91 
1'318868-80 
1'31'3015-00 
191'3542:-81 
1'31'3E,B4-01 
1920441-81 
1'320442-81 
1'320853-81 
1'321008-81 
1'321010-81 
1'321305-B1 
1'32130E,-81 
1'321307-81 
1'321312-B1 
1'321314-B1 
1'321321-B1 
1'321323-81 
1921417-B1 
1922871-01 
1'323E,79-81 
2117312-00 
21184b7-02 

2118472-02 
21187'35-00 
2120887-01 
2121384-02 

!TITLE 

VARIATION REVISION LEVEL: 

R NETWORK '3-1.0K 2.0 % 10PIN 
24'3.0 .25 W 1.0 % RN55D-F10 
R NETWORK 4-27 5.0 % 8PIN 
R NETWORK 11-330 11-E,80 13PIN 
750.0 K .25 W .10% RN55E-B 2 
487.0 K .25 W .10% RN55E-B 2 
R NETWORK 5-220 2.0% 10PIN 
R NETWORK 4-3'3 +-10HM 8PIN 
OSC I LLA TOR, XTAL 33.330 MHZ. 
OSCILLATOR,XTAL f,14.4 KHZ 
OSCILLATOR, XT~L 40.000 MHZ 
OSCILLATOR,XT~ 32.7E,8KHZ 

8E,40 BURNED-IN RECEIVER,B 
LS04 BURNED-IN INVERTER G 

LS3E,7 BURNED-IN DRIVER,BUS 
LM 211P COMPARATOR,VOLTAGE 

8E,41-2 TRANSCEIVER,UNIBUS,QU 
LS244 BURNED-IN ORIVER,LIN 
LS373 BURNED-IN FF-O OCTAL 

9E,3E, BURNED-IN DRIVER,DUA 
'3E,43 BURNED-IN DRIVER, TTL 
LS2b NAND GATE,2-IN,HIGH 

DC 021 BUS TRANSCEIVER,20PI 
9E,3'3 R£CEIVER,LINE,QUAL,P 

LM 385B2 PREC VOL~ REF. 1.23 

DC 

74F245 TRANSCEIVER,BI-DIREC 
74F374 FF-D,OCTAL, TRI-STATE 

LS&4f, BUS TRANSCEIVER/REGI 
74F240 BUFFER/LINE ORIVER,O 
74F373 OCTAL TRANSPARENT LA 

74FOO NAND GATE,QUAD,2-IN, 
74F02 NOR GATE,QUAO,2-IN,8 
74F04 HEX INVERTER,BURNED 
74F32 OR GATE,QUAD,2-IN,BU 
74F74 FF-DrDUAl.BURNED-IN 

74F158 MUX,QUAD,2-IN,BURNED 
74F174 FF-D,HEX,BURNEO-IN 
74F521 COMPARATOR, IDENTITY, 

TRANSCEIVER,PARITY 8 
74F537 DECODER/DEMUX,1-0F-1 

UART OL-11 SOFTWARE 
82E,4-15 RAM E,4K X1,150NS 1 

THIS ITEM IS NOT USED. ~~~ 
14E,818 CLOCK/CALENDAR/RAM 

333 MICROVAX,32BIT E,8PIN 
RAM 8KX8,STATIC 150 

. 
SHEET B2 OF 84 

QTY PER VARIATION 
BC BH CA CC REFERENCE DESIGNATOR 
or 01 01 01 

1 
1 
2 
4 
1 
1 
1 
4 

1 
1 
1 
1 
1 

. 1 
1 
4 
1 
1 
1 
1 
1 
3 
1 
1 
4 
2 
2 
2 
5 
1 
1 
2 
2 
2 
3 
2 
1 
4 
1 
1 

1 
1 
2 

1 
1 
2 
4 
1 
1 
1 
4 

1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
3 
1 
1 
4 
2 
2 
2 
5 
1 
1 
2 
2 
2 
3 
2 
1 
4 
1 
1 

1 
1 
2 

1 1 
1 1 
2 2 
4 4 
1 1 
1 1 
1 1 
4 4 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 
4 4 
1 1 
1 1 
1 1 
1 1 
1 1 
3 3 
1 1 
1 1 
4 4 
2 2 
2 2 
2 2 
5 5 
1 1 
1 1 
2 2 
2 2 
2 2 
3 3 
2 2 
1 1 
4 4 
1 1 
1 1 

1 
1 
2 

3f, 
CONT 
CONT 

1 
1 
2 

R'3 
R13 
R3'3,R40 
R24-R27 
R17-
R18 
R28 
R35-R38 
Y3 
Y2 
Y3 
Y1 
E1f, 
E25 
E41 
E2'3 
E5,E7,E19,E24 
E28 
E1 
E23 
E15 
E35 
E11,E30,E3E, 
E18 
05 
E52,E71,E85,E'39 
E8,£12 
E'3,E10 
E80,E94 
E2,EE"E4E,,£53,E73 
E47 
E38 
E32,£87 
E37,Ef,5 
E31,E34 
E72,E93,E101 
E17,E5'3 
EE,b 
E58,EE,4,E'32,E10b 
E100 
E13 
E48-E51,E54-E57,Ef,O-EE,3,Ef,7-E70, 
E74-E77,E81-E84,E88-E'31,E'35-E'38, 
E102-£105 

E14 
E43 
E3,E4 

!SIZE!CODE! DOCUMENT NUMBER REV 
o I G· I T A L I MAYFLOWER !SECTION B OF C 
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~ AUTOMATED 8Y PRTLST.5R(55) PAR T S L I S T SHEET B3 OF B4 
MIN OTY PER VARLATION 

LINE ITEM TOP DOCUMENT PART NUMBER REV DESCRIPTION BC BH CA CC REFERENCE DESIGNATOR 
VAR I A T I Gi~ REVISION LEVEL: 01 01 01 01 

77 77 2121413-02 41255 RAM 255KX1,DYNAMIC 1 3S E48-E51,E54-E57,E50-E53,E57-E70, 

--) 
CONT E74-E77,E81-E84,E88-E~1,E~5-E~8, 
CONT E102-E105 

78 78 2121415-02 81255-15 RAM 25SKX1 ,DYNAMIC 1 35 E48-E51,E54-E57,E50-ES3,ES7-E70, 
CONT E74-E77,E81-E84,E88-E~1,E~5-E~8, 

J . CONT E102-E105 
7~ 79 21227~7-D1 DC 337 MICROVAX FLOATING PO 1 1 E42 
80 80 2123389-{)1 GATE ARRAY,3200 GATE 1 1 1 1 E45 

'" 81 81 2123413-01 DC379 CMOS GATE ARRAY,144PGA,320 1 1 1 1 E44 
82 82 23007L3-00' L3-01 1 1 1 1 E3~ 

83 83 23008L3-00 L3-01 FPLS 1 1 1 1 £20 
84 84 2300~L3-00 L3-01 / 1 1 1 1 E26 
85 85 23010L3-00 L3-01 1 1 1 1 E33 
8S 85 23018ES-00 "' .... '" THIS ITEM IS NOT USED ........... ......... .......... 
87 87 23019ES-00 ....... '" THIS ITEM IS NOT USED "' .... '" ......... ......... 
88 88 23035L1-00 .... "'''' THIS ITEM IS NOT USED ............ ......... ... ...... 
89 8~ 23115F2-00 F2-03 1 1 E7~ 

~O ~O 2315~J5-00 J5-03 PAL,LOGIC 1 1 1 1 E40 
,$ ~1 ~1 23170J5-00 J5-03 PAL,LOGIC 1 1 1 1 £78 

92 ~2 23171J5-00 J5-03 PAL,LOGIC 1 1 1 1 E8S 
93 ~3 23E42F1-00 F1-05 1 1 E7~ 

94 ~4 ~00Ob24-01 EYELET,ROLLED O. 121 ODXO. 1 ~2 4 4 4 4 
95 ~5 900~185-00 JUMPER, WIRE, INSULATED, BLACK 8 3 3 W2,W4,H5 

CONT 3 3 t-J2,W3,W5 
~b ~b ~~07004-05 CARTON,DIE CUT,B,200PSI WI ARTWOR 1 1 1 1 
97 ~7 ~907025-05 3AG,ANTISTATIC BUBBLE 

. 1 1 1 1 
) 98 ~8 ~~O70~2-04 BAG,TRA~SLUCENT,ESD PROTECTIVE 1 1 1 1 

gg ~g 23034E5-00 .... "' ... THIS ITEM IS NOT USED ...."' ... ......... ... ... '" 
100 100 23035ES-00 .......... THIS ITEM IS NOT USED *** ......... 
101 101 23053L1-00 L1-01 1 1 1 1 E27 
102 102 23052E5-00 ES-02 U 1 1 1 1 E22 
103 103 23053ES-00 ES-02 U 1 1 1 1 E21 

104 NOTE: M7505-AA IS THE PRIMARY VARIATION OF THE KAS30 CPU. 
105 "JOTE: M7505-AC IS THE MODULE USING FUJITSU 255K RAMS. 
10S NOTE: M7S05-AH IS THE MODULE USING NEC255K RAMS. 
1'07 NOTE: M750S-BA IS THE AA VERSION WITHOUT FLOATING POINT. 
108 NOTE: M7S05-BC IS THE MODULE USING FUJITSU 255K RAMS. 
10g NOTE: M7505-BH IS THE MODULE USING NEC 255K RAMS. 
110 NOTE: M7505-CA IS THE AA VERSION USING S4K RAMS 
111 NOTE: M750S-CC IS THE MODULE USING FUJITSU S4K RAMS. 
112 NOTE: M750S-CH IS THE MODULE USING NEC 54K RAMS. 
113 NOTE: M750f.,-DA IS THE CA VERSION WITHOUT FLOATING POINT. 
114 NOTE: M7505-DC IS THE MODULE USING FUJITSU 54K RAMS. 

!TITLE !SIZE!CODE! DOCUMENT NUMBER REV 
0 I G I T A L MAYFLOWER 

) KAS30 
!SECTION B OF C 

K ! P~ ! M7S0S-0-DBP C 
I I I ,----.----,----------------- ------



) 

) 
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SHEET -B4 OF 84 

AUTOMATED BV PRTLST.5R(55) 

LINE ITEM TOP DOCUMENT 

PAR T S LIS T 
MIN QTY PER VARIArrON 

PART NUMBER REV DESCRIPTION BC BH CA CC REFERENCE DESIGN~TOR 
VARIATION REVISION LEVEL: 01 01 01 01 

115 NOTE: M7S0S-DH IS THE MODULE USING NEC S4K RAMS. 

!TITLE 
o I G I T A l MAYFLOWER 

KAS30 

/ 

!SECTION B OF C 
!SIZE!CODE! DOCUMENT NUMBER 

K! PL ! M7S0S-0-DBP 

REV 

C 
I I ----._--._----------- ----



J. 

) 

) 

PAR T S LIS T SHEET C1 OF C3 
MIN QTY PER VARIATION 

AUTOMATED OY PRTLST.5R(55) 

LINE ITEM TOP DOCUMENT PART NUMBER REV DESCRIPTION CH OA DC DH REFERENCE DESIGNATOR 
01 01 01 01 

1 
2 
3 
4 
5 
b 
7 
8 
'3 

10 
11 
12 
13 
14 
15 
1b 
17 
18 
1'3 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
2'3 
30 

1 D-MD-501b523-0-0 
2 
3 
4 
5 
b 
7 
8 
'3 

10 
1 1 
12 
13 
14 
15 
1b 
17 
18 
1'3 
20 
21 
22 
23 
24 
25 ... 
2f, 
27 
28 
2'3 
3D 

501S523-01. 
101027g-01 
1012784-00 
10134f,f,-05 
10134f,S-07 
1014265-02 
1017472-00 
102044f,-05 
1100114-00 
1105275-00 
110<3g77-00 
1114117 -00 
111413f,-02 
1120<364-01 
1210<32<3-02 
1213113-03 
1213506-04 
121350S-10 
1213506-13 
121500£'-07 
1300202-00 
13003£'5-00 
1300447-00 
1 30047<3-'.00 
1301808-00 
1302388-00 
13024f,6-00 
1304837-00 
1314f,37-00 
131f,334-02 

REVISION HISTORY BASIC PART-NO: M7f,06 

VARIATION REVisION LEVEL: 

CIRCUIT DRILL & ETCH 
.47 MFO· 25V 20% 
.047 MFD 50V +80-20% 

5f,.0 MMF 50V 5% 
220.0 MMF 50V 5% 

.33 MFD 50V +80-20% 
10 MFD 35V +75-10% 
22 MFD 1 f,V +50-10% 

PIV= 25 10=135 MA 
PIV= f,0 10=300 MA -15NS 
VZ= 4.3 5% 1N74'3A 
PIV= 40 10= 7~ A - 4NS 

CER 
CER 
CER 
CER 
CER 

AL EL 
AL EL 

LED S.7MA 5V .2MCD GREEN 
LEO ASSY 4 REO 5V 8MA 
FUSE, SUB-MINI 1 .OOOA,· 125V, A 
HANDLE,MODULE 
PCB HEADER OgPIN(2X05).100CC gOO 
PCB HEADER20PIN(2X10).100CC <300 
PCB HEADER 50PIN(2X25).100CC <300 
SKT.IC 28PIN DIP TIN SOLO 

47 . D . 25W 5.0 %CF 
1.0 K .25 W 5.0 % CF 
4.70 K .25 W 5.0 % CF 

10.0 K .25 W 5.0 % CF 
22.D K .25 W 5.0 % CF 
2.0 K .25 W 5.0 % CF 

100.0 K .25 W 5.0 % CF 
24.0 K .25 W 5.0 % CF 

R NETWORK 3-22 1,0 % f,PIN 
R NETWORK ~-10K 2.0 % 10PIN 

1 ·1 
f, f, 
7 7 
1 1 
1 1 

58 58 
3 3 
2 2 
1 1 
3 3 
.j 1 
3 3 
1 1 
1 1 

.2 2 
1 1 
1 1 
1 1 
1 1 
2 2 
3 3 
1 1 
1 1 
2 2 
1 1 
1 1 
1 1 
1 1 
4 4 

-2 2 

1 1 
f, SC30-C35 
7 7 C28,C1-Cf, 
1 1 Cf, 7 
1 1 C2<3 

58 58 C7-C27,C42-Cf,f"CS8,Cf,<3,C71-C80 
3 3 C3<3-C41 
2 2 C37,C38 
1 1 0<3 
3 3 02,04,03 
1 1 01 
3 3 Df,-D8 
1 1 014 
1 1 010 
2 2 F1,F2 
1 1 
1 1 J3 
1 1 J2 
1 1 J1 
2 2 XE21.XE22 .. _ 
3 3"R1 , R2 ,R2<3 
1 1 R3 
1 1 'A8 
2 2 R11,R12 
1 1 R4 
1 1 R14 
1 1 Rlb 
1 1 'A7 
4 4 R31-R34 
2 2 R10,R23 

________________________ -------------!DRN: RONALD RHOADES ! DA TE:· 01-FEB-84 D I G I T A L 
!ENG! ECO NUMBER !REV SECTION C OF C 
1 I 1 .---._----------_.--- -------------------- !TITLE PARTS LIST 
1---1 INITIAL !A SECTION.VARIATION INDEX !CHK'O: DAV ID DROZD DATE: 17-MAY-84 MAYFLOWER 
!BM !M760£'-ML001 !B [AJ AA,AC,AH,BA 
!BM !M7S0S-ML002 !C [B] BC,BH,CA,CC 

tC] CH,OA,DC,DH 
{OJ 
[E] 
(F] 
{H] 
( J] 
(K] 
{L] 
(M] 

! ( N] 
I 1 I 1 

KAS30 

! DES .EN<J: -- BARRY MASKAS DA IE: 22-MAY -84 DOCUMENT NUM8ER ___ _ 
_____________________ !SIZE!CODE! NUMBER f REV 

1----1----1-----------_-----1------. . . . 
!RESP .ENG,: ·BARRY MASKAS DATE: 8-AUG-84 ! K 1 PL 1 M7f,0f,-O-DBP , C 

, 1 ------------'--- --------,--,--'-- -------- ---
MFG, ENG. : BLLL.SCHUL TE 

ASSEMBLY NUMBER: 
D-UA-M7S0S-0-0 

DATE: 22-MAY-84 1 RELEASE DATE: 1'3-JUN-85 

TOP DOCUMENT NUMBER: 
B-DD-M7S0S-0-0 

FILE NAME: 
1 Z8847C.PLS 

- 1 

!EOIT #' 
37 

'---.~------------.---.~~------~------ ~~--~~~~~~~--- ------~-------------~ -------------- -----THIS DRAWING AND THE SPECIFICATIONS CONTAINED HEREIN ARE CONFIDENTIAL AND-PROPRIETARY. THEY ARE THE PROPERTY OF DIGITAL 
!EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE 

OF ITEMS WITHOUT WRITTEN PERMISSION. THIS IS AN UNPUBLISHED WORK PROTECTED UNDER THE FEDERAL COPYRIGHT LAWS." 

_. --
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AUTOMATED 5Y PRTLST.5R(55l 

LINE ITEM TOP DOCUMENT 

31 
32 
33 
34 
35 
35 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4G 
47 
48 
49 
50 
51 
52 
53 
54 
55 
55 
57 
58 
5<3 
bO 
G1 
S2 
53 
G4 
S5 
SS 
S7 
S8 
5~ 
70 
71 
72 

73 

74 

o I 

31 
32 
33 
34 
35 
35 
37 
38 
39 
40 
41 
42 
43 
44 
45 
45 
47 
48 
4<3 
50 
51 
52 
53 
54 
55 
55 
57 
58 
59 
50 
51 
52 
63 
S4 
55 
SS 
57 
58 
S9 
70 
71 
72 

73 

74 

G I T A L 

PAR T S LIS T 
MIN 

PART NUMBER REV DESCRIPTION 

13153<35-02 
1317404-00 
1317558-01 
1318110-00 
131<3510-01 
1319545-01 
1321144-01 
1321218-01 
1811550-05 
1811550-S2 
1814057-00 
1818800-00 
1911459-BO 
1912803-80 
1913471-BO 
1914140-01 
1914987-00 
1915193-80 
1915219-80 
1915415-80 
1915028-81 
1<318858-80 
1919015-00 
1919542-81 
1919S84-01 
1~20441-81 

1920442-B1 
1920853-81 
1921008-B1 
1921010-81 
1921305-B1 
1921305-B1 
1<321307-81 
1921312-81 
1921314-B1 
1921321-81 
1921323-81 
1921417-81 
1922871-01 
1923579-81 
2117312-00 
2118457-02 

2118472-02 

2118795-00 

!TITLE 

VARIATION REVISION LEVEL: , 

R NETWORK 9-1.0K 2.0 % 10prN 
249.0 .25 W 1.0 % RN55D-F10 
R NETWORK 4-27 5.0 % 8PIN 
R NETWORK 11-330 11-580 13PIN 
750.0 K .25 W .10% RN55E-B 2 
487.0 K .25 W .10% RN55E-B 2 
R NETWORK 5-220 2.0% 10PIN 
R NETWORK 4-39 +-10HM 8PIN 
OSCILLATOR, XTAL 33.330 MHZ 
OSCILLATOR,XTAL 514.4 KHZ 
*** TH I S ITEM)S NOT USED *** 
OSCILLATOR,XTA~ 32.758KHZ 

8540 BURNED-IN RECEIVER,B 
LS04 BURNED-IN INVERTER G 
LS3578URNED~IN DRIVER,8US 

LM 211P COMPARATOR,VOLTAGE 
8541-2 TRANSCEIVER,UNIBUS,QU 

LS244 BURNED-IN DRIVER,LIN 
LS373 BURNED-IN FF-O OCTAL 

9535 8URNED-IN DRIVER,DUA 
9543 BURNED-IN DRIVER, TTL 
LS25 NAND GATE,2-IN,HIGH 

DC 021 BUS TRANSCEIVER,20PI 
'3539 RECEIVER,lINE,DUAL,P 

LM 38582 PREC VOLT REF. 1.23 
74F245 TRANSCEIVER,BI-DIREC 
74F374 FF-D,OCTAL,TRI-STATE 
LS54~ BUS TRANSCEIVER/REGI 

74F240 BUFFER/LINE DRIVER,O 
74F373 OCTAL TRANSPARENT LA 

74FOO NAND GATE,QUAD,2-IN, 
74F02 NOR GATE,QUAD,2-IN,8 
74F04 HEX INV£RT£R,8URNED 
74F32 OR GATE,QUAD,2-IN,BU 
74F74 FF-D,DUALiBURNED-IN 

74F158 MUX,QUAD,2-IN,BURNED 
74F174 FF-D,HEX,BURNEO-IN 
74F521 COMPARATOR, IDENTITY, 

TRANSCEIVER,PARITY B 
74F537 DECOD£R/D£MUX,1-0F-1 

UART DL-11 SOFTWAR£ 
8254-15 RAM 54K X1,150NS 1 

4154-3 MOS RAM 54K X1,150 

145818 CLOCK/CAL£NDAR/RAM 

SHEET C2 OF C3 
QTY PER VARIATION 

CH DA DC DH REFERENCE DESIGNATO~ 
01 01 01 01 

1 
1 
2 
4 
1 
1 
1 
4 
1 
1 

1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
3 
1 
1 
4 
2 
2 
2 
5 
1 
1 
2 
2 
2 
3 
2 
1 
4 
1 
1 

35 

1 

1 
1 
2 
4 
1 
1 
1 
4 
1 
1 

1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
3 
1 
1 
4 
2 
2 
2 
5 
1 
1 
2 
2 
2 
3 
2 
1 
4 
1 
1 

1 

1 
1 
2 
4 
1 
1 
1 
4 
1 
1 

1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
3 
1 
1 
4 
2 
2 
2 
5 

1 
1 
2 
4 
1 
1 .. , 
4 
1 
1 

1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
3 
1 
1 
4 
2 
2 
2 
5 

1 1 
1 1 

2 2 
2 2 
2 2 
3 3 
2 2 
1 1 
4 4 
1 1 
1 1 

35 
CONT 
CaNT 

35 
CONT 
CONT 

1 1 

R9 
R13 
R3g,R40 
R24-R27 
R17 
R18 . 
R28 
R35-R38 
Y3 
Y2 

Y1 
£15 
£25 
£41 
£29 
£5,£7,E19,£24 
E28 
E1 
E23 
E15 
£35 
£11,E30,£35 
E1B 
05 
£52,£71,E85,E99 
£8,E12 
E'3,E10 
E80,E94 
E2,ES,E46,£53,E73 
E47 
E38 
E32,E87 
E37,E55 
E31,E34 
E72,E93,£101 
E17,E59 
E55 
E58,£54,E92,£105 
E100 
£13 
£48-E51,E54-£57,E60-E53,E57-E70, 
E74~E77.E81-E84,E88-£91,£95-E98, 
£102-£105 
£48-£51,£54-£57,£50-£53,£57-£70, 
£74-£77,£81-E84,E88-£91,£95-£98, 
£102-£105 
£14 

!SIZ£!COD£! DOCUMENT NUMBER REV 
MAYFLOW£R 
KA530 

!SECTION C OF C 

-" .-

C K ' PL ' M7505-0-DBP 
!----!----!----------------- ------' 



~ AUTOMATED 9Y PRTLST.5R(551 

LINE ITEM TOP DOCUMENT 

75 75 
') 7f, 7E, 

77 77 
78 78 
79 79 

J. 80 60 
81 81 
82 82 
83 83 
84 84 
85 85 
8f, 8f, 
87 87 
88 88 
B9 8'3 
~O '30 
'91 91 
'92 '32 
'93 '33 
~4 94 
~5 '35 
9b ~b 
'37 ~7 
98 '38 
99 '3~ 

100 100 
) 101 101 

102 102 
103 103 

104 NOTE: M7bOb-AA IS THE 
105 NOTE: M760b-AC IS THE 
lOb NOTE: M7f,Ob-AH IS THE 
107 NOTE: M7bOb-BA IS THE 
108 NOTE: M7bOf,-8C IS THE 
109 NOTE: M760b-BH IS THE 
110 NOTE: M7b06-{:A IS THE 
111 NOTE: M7f.06-CC IS THE 
112 NOTE: M7bOb-CH IS THE 
113 NOTE: M7bOf,-OA IS THE 
114 NOTE: M7f,0f,-DC IS THE 
115 NOTE: M760b-DH IS THE 

) 
D G I T A L 

P A R T S L I S T 
MIN QTY 

PART NUMBER REV DESCRIPTION CH 
VARIATION REVISION LEVEL: 01 

2120887-01 DC 333 MICROVAX,32BIT f,8PIN 1 
2121384-02 RAM 8KX8,STATIC 150 2 
2121413-02 "''''''' THIS ITEM IS NOT USED *** .,. ... .,. 
2121415-02 "' ...... THIS ITEM IS NOT USED *** ......... 
21227'37-01 DC 337 MICROVAX FLOATING PO 1 
212338'3-01 GATE ARRAY,3200 GATE 1 
2123413-01 DC379 CMOS GATE ARRAY,144PGA,320 1 
23007L3-00 L3-01 1 
23008L3-00 L3-01 FPLS 1 
23009L3-00 L3-01 1 
23010L3-00 L3-01 

ITEM/! S 
1 

23018Ef,-00 "''''''' THIS NOT USED "''''''' ...... ".. ".. ....... 
2301'3Ef,-00 "'''' ... THIS I TEM IS NOT USED ... ... '" ........... ....".. ... 
2303f,L1-00 "' ... '" THIS I TEM IS NOT USED "'''' ... ......... ... ... .,. 
23115F2-00 F2-03 1 
231f,~J5-00 J5-03 PAL,LOGIC 1 
23170J5-00 J5-03 PAL,LOGIC 1 
23171J5-00 J5-03 PAL,LOGIC 1 
23E42F1-00 ...... '" THIS I TEM IS NOT USED *** ......... 
'3000024-01 EYELET,ROLLED 0.1210DXO.1'32 4 
'300'3185-00 JUMPER, WIRE, INSULATED, 8LACK B 3 
'3'307004-0b CARTON,DIE CUT,B,200PSI W/ARTWOR 1 
'3'307025-0b BAG,ANTISTATIC BUBBLE 1 
~'3070'32-:04 BAG,TRANSLUCENT,ESD PROTECTIVE 1 
23034Eb-OD ......... THIS ITEM IS NOT _USED ... ...... ......... ... ...... 
23035E6-00 ......... THIS ITEM IS NOT USED *** ......... 
23053L1-00 L1-01 1 
230f,2Eb-00 Ef,-02 U 1 
230f,3E6-00 Ef,-02 U 1 

PRIMARY VARIATION OF THE KAf,30 CPU. 
MODULE USING FUJITSU 25f,K RAMS. 
MODULE USING NEC 25f,K RAMS. 
AA VERSION WITHOUT FLOATING POINT. 
MODULE USING FUJITSU 25bK RAMS. 
MODULE USING NEC 25f,K RAMS. 
AA VERSION USING 64K RAMS 
MODULE USING FUJITSU f,4K RAMS. 
MODULE USING NEC f,4K RAMS. 
CA VERSION WITHOUT FLOATING POINT. 
MODULE USING FUJITSU b4K RAMS. 
MODULE USING NEC f,4K RAMS. 

!TITLE 
MAYFLOWER 

. KA630 
!SECTION C OF C 

-' .,----

SHEET C3 OF C3 
PER VARIATION 

DA DC DH REFERENCE DESIGNATOo. 
01 01 01 

1 1 1 E43 
2 2 2 £3,E4 

E42 
1 1 1 E45 
1 1 1 E44 
1 1 1 E3'3 
1 1 1 E20 
1 1 1 E2f, 
1 1 1 E33 

1 1 1 E79 
1 1 1 E40 
1 1 1 £78 
1 1 1 E8f, 

4 4 4 
3 3 3 W2,W3,Wf, 
1 1 1 
1 1 1 
1 1 1 

1 1 1 E27 
1 1 1 E22 
1 1 1 E21 

-.------------------------------~--~ !SIZE!CODE! DOCUMENT NUMBER REV 

K ! PL ! M7&Ob-0-DBP C 

!--!--!---------- -----
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KA630-AA,-AB,-AC,-AD (M7505) DRAWING DIRECTORY 

DATA PATH CONTROL MISC. 

o MICROVAX II SYSTEM 2 

KA630 - uVAX on Q22 Bus 2. 1 

1 • 1 uVAX & FPU 2 • 1 • 1 
1.1.1 uVAX &. FPU PINOUTS 

1.2 ADDRESS LATCH/LOCAL MEMORY DECODE 2 . 1 .2 

1 .3 M2mory Subsystem 2.2 

1 .4 Q22 Bus Interface Gate Array 

1.4.1-1.4.2, 1.4.1.1-1.!.t.l.9 

1 .5 Translation Map Group 

1 . b KA530 QBUS INTERFACE 

1 .7 uVAX Interrace Gale Array 

1.7.1-1.7.2, 1.7.2.1-1.7.2.10 

1 .8 TOY CLOCK 

1 .9 Console Serial Line Interrace 

1.10 LEDS and Configuration Connector 

. 1 . 1 1 Decoup ling Capac i tors 

KA630 Slale Machines 

uVAX Cicle Controller 

3 KA530 MEMORY ARBITER LISTING 

3 . 1 - 3 .2 KAS 30 MEMORY -ARBITER FLOWD IAGRAM 

If KA530 LOCAL I/O CONTROL MACHINE LISTING 

MEMORY SEQUENCER It • 1 KA530 LOCAL I/O CONTROL MACHINE FLOW D:AGRAM 

'5 MEMORY SEQUENCER _SUPPORT Q22 BUS ARBITRATION CONTROL MACHINE LISTING 

Q22 BUS STATE MACHINES 
'5.1 

6 

6.1 

7 

Q22 BUS ARBITRATION CONTROL MACHINE FLOW DIAGRAM 

Q22 BUS MASTER CONTROL MACHINE LISTING 

Q22 BUS MASTER CONTROL MACHINE FLOW DIAGRAM 

Q22 BUS SLAVE CONTROL MACHINE LISTING 

7.1-7.2 cQ22 BUS SLAVE CONTROL MACHINE FLOW DIAGRAM 

8 

<J 

10 

1 KX't RAS DECODE PROM (£7'3) U STI NG 

PALA5M LI STI NGS FOR PAL16U3A DEV ICES 

MNEMCNIC DICTIONARY 

DRAWING DEFINE 
TITLE=DIRECTORY X~FIRST=0 
ABBREV=DIRECT X~STEP=SI2E 
CIRCUIT~TYPE=DOCUMENTATION 
LAST~MODIFIED=Sun Dec 9 16:50:3't 198't 
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/ I "- J RDRX DISK I I -ARBITER -, CONTROLLER 

I Q22 BUS 
KA63~ ~CATTER AND J ETHERNET I ATHER MAP ; -I CONTROLLER , - M76136 

XDAL < 21 :13 >H ]0-22 BUSJ._ J Q22 BUS I I----' f---'- ADDR ~ , .-4 Interfacei I r'EMORY 
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J KA63~1 
"1 AUX 2 i 

If JAUX 3 

C I I Memory 
C 

'tMB SubSystem 
uVAX :.- 16MB 

i 
3f i MDO! :13>H 3'1 ! .uVDAL<31: 13>H 
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-
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j 
I 

FPU :.- rEJ ~ Local 1/0 
1 . SubSystem 
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I E3 11 ~ 
READY<H) I~ DC'3'31 IJr[ ..... r2'-'-1-----~'5'-"'5_alJr FPU 

E.:: <Dr( H ) 12 J.al I ~ Rdy DC13? 

OSCILLATOI! 
","u-,-VE,=,R",R,,-(,-,L~) _______ ---"2"-00 Err EPS L'>"'-'-2:1 __________ ..L'5,,"-{J EPS 
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2

_
e 

2't , zoyi!S ~'57_ C5
2

_
e 

C 1 kO 27 1'5 C I kO 
o fl.1 _____ c:;;u...; yc:; ......... rl.o. K((.>....,' Ho.lL.-'-)".,-;: .-----.~ 

_ 1 P~? )"6--v~,....)'"J-_.__"1 7'-lClkI 
R23 10K '5.aa I 

r '" ClkI OR n31'1H2 +5 . 0V I ,1\ 1\ HI L--,;T.:;s;.:l'--'-iRFoSr,l,,--' 
-v v 'j 1 l,J16 Tsl Rsl 

GN~B L-__ +-I _+-_____ ~ ~'j~~Ir--7y~17b 
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BuVAS( H) 

E32 
18 BuVA5( L } 

uVDALOl : 0)H 

E32 
uVWR( L) ~ .... 8 uVWR( H) 

uVEPS( L j 

uVCS<2:0>H 

uVCLKO( H) " E3 6BuVCLKO(H ) 
RI "7 '5% '5 '12 

GND 
I,,,U 
""I'-

L,&K'""j ~ 19p 
2l I ~ 11 :n. n 

~Tt: .;; 

Cor· tA • 

lI" c: ( W- I~p~l 

fr'''' ' 
Phi 

4 '3 t:: - ~ (g ( 
41J~ ~2. 4 

uVAS(L) CYCLES 

uVCS<2:0)H uVWR(L) 

LHH H I nlerrupl acknow I edge (I AK ) 
HLL H read (I - st.ream) 
HLH H read (lock) 
HHx H read (D - stream) 
HLH L wrlle (unlock) 
HHH L wr ite (D - slream) 

x =) don't care 

uVEPS(L) CYCLES 

uVCS<2:0>H uVWR(L) 

read dolo HLH H 
HHH H 
HLL L 
HLH L 
HHL L 

re::ld response (uVCS<2> oull.c low ~ I"U :l:)"'C!,I"\ 

write commund (fpu) 
write data 
write command ( n on-fDU) 
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~National ' 
~ Semiconductor 

MM54HC245/MM74HC245 Octal TRI-STATE®Transceiver 

General Description, 
These TRI-STATE bl-dlrectional buffers utilize micro­
CMOSTM Technology, 3.5 micron silicon gate P-well CMOS, 
and are intended for two-way asynchronous communication 
between data buses. They have high drive current outputs 
which enable high speed operation even when driving large 
bus capacitances. This circuit possesses the low power 
consumption and high noise Immunity usually associated 
with CMOS circuitry, yet have speeds comparable to low 
power Schottky TIL circuits. 

Each device has an active low enable input G and a direc­
tion control input, DIR. When DIR is high, data flows from 
the A inputs to the B outputs. When DIR Is low, data flows 
from the B inputs to the A outputs. The MM54HC245! 
MM74HC245 transfers true data from one bus to the other. 

Connection Diagram 

, ' 

This devlc,e can drive up to 15 LS-TIL Loads, and does not 
have Schmitt trigger Inputs. All inputs are protected from 
damage due to static discharge by diodes to' Vee arid' 
ground. \ 

Features, 
• Typical propagation delay: 14 ns 
• Wide power supply range: 2-6V 
• Low quiescent current: 80 p.A maximum (74 HC) 
• Tri-State outputs for connection to bus oriented 

systems 
, • High output drive: 6 mA (minimum) 

Dual-In-Llne Package 

Truth Table 

ENABLE 

vcc' G Bl 82 83 84 B5 Be' 87 

, MM54HC245/MM74HC245 

54HC245(J) 

Control-
Inputs 

G DIR 

L L 
L H 
H X 

74HC245 (J,t.I) 
/' ' 

'1 

.. 

Operation 

B data to A bus 
A data to B bus 

Isolation 

H = high level, L - low level, X = Irrelevant 

4-204 

" 
j 

1 
I 

B8 

TLI~15165-1 , 

" .... ":,; . ~-".-.< 

( 
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A 

8 7 5 4 3 2 / ~ __________________ -L __________________ ~ ____________________ ~ ____________ ~ ____ -L ____ ~--__________ ~ ________________________________________ ~ ______________ ~ ____ ~/ 

GND Ebb 
ConP~~AroR 

+3VA 

·GND 
SEL LOI6MB(L) 2 tIC uVC5<2>H 

uVDAL<31 :2'+>H 
uVDAL<29:2,+>H 

.GND 

uVDAL<2'3:0>H 
uVDAL<23:2>H 

Ne 8uVA5(L) 
2 

u ~~V~DA~L~.-_>~M2A~(~L~)~ ________________ ~ 

£52/E71 .... E:85/£99 
328 

F2'i" 
uVDAL( 31 ;13>H A 8 

~1 
<Ie 
DIROE 

uVWR( H) 'I )19 

ARM uVDAL( L ) 

I R,VlSIOK HISTy,n . I DRA' -'r Nt:: 
":rH!S ~""I~G "ND SPECIF'U':ATIONS. HEREIN, AP.E TH£ l ~EV ~ECO ~I.r. ~R i)ATE w~. ~ 
PR!l?EO!~- := OI(iITAL ECU1PrlENT CORPO~T1QN AND ! e ~~ TITLE=ADDR I ATCi-l 
5><"1._ "J = 'I!;::P~!lUCED OR COPIED OO! USED IN LJHOLEY' A3~R~V-"D ~r 
OR !~ ".:.~~ <IS THE aAS!5 FOR THE MANUFQCTUR;: OR 'SALE - - - rj t:. :'"' LA..: ... H,.. _ , 
0;: l;::~; .;:THOUTURITTEN PERrUSSION. . CIRC!.!! t +-TYP=-=AlJDKo!-LATCH 

CQPT1;::;HO I q 84 DIGITAL 'ECUIPMENT CORPORQr[ON I j . ~ L'A5T <-MOD IF! £)=5::. t Oc:' 2e 

DE~IN£ 

X<-;:-rRST~0 

X<-5TEP=5I2E 
18:19:02 '98'" 

L015M3( ~) 

MA<23:?>H 

-
MD(31: 0)H 

I Lo '15 MB 1 
uVDAL<31:24>H~ Decode 

L016M8<l) 

uVDAL<23:·0>H Address . .., MA<23: 2>H 
Latch 

uVDAL<31 :l3>H ~ MD<'3'1 :l3)H 
",/",-<:j---r 

I 

.2 

i. 

! 
; . 

i 
-I ::ll 

I 

I 
I 

1 
r 

A 

8 £, '5 4 3 2 .1.: 
~~------------------------L-----------------------~------~------------~--~----------------------~L---____________________ ~ ______________________ ~ __ ~----------------------------------------------~.:. 
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o 

~~ ____ ~B ______ LI ____ ~7~ ____ ~I ______ ~5 ______ L_I ____ ~s~ ____ W~ __ ---~------~I--____ ~1 ______ ~I ______ 2 ______ --------------1 
E~B/E5~/E50/E57/E74/E81/E88/E9S/EI02 

99 

D 

" . f--

-" MA<20 18 S:2>Y 

~ _. MA< 21 1 S , 17: 1 e >H 

s 

Fl'59 
II nux 

10B 

10 TtJ 

~'5 
5 C" I COl (I ) cfY--------.J~ c 

R~0 
27 

EB7~. 51~ ",B!..!M",-C!..!A=,_S-,-( L1.:..;)H'-'-____ ~1 ~~ ~6 

R1927 
E87~IB lB "'B!..!M~C"'A='_S.>..(2~>H'_'_ ____ 1.<...F.' ~ 7 B 

• R1927 

"'B~M~CA"'S~(~I~>H'_'_ ___ E_8_~.<..~?2~--C~A"'S~(~I~>L 
R~0 27 

E87 lB lB 
!2.B!..!:""1","CAD.S~(,-,0~>H'-!..-_____ q"'-jF.' B 1-yV''' 

CAS<3>L 

CP5<2>L 

CAS<0>L 

MAA(9:0)L 

MSWT<0>H 

RAS(8)H 

ESB 

2S5K 19 2'38'.ij 

r-D_R_A-;:M;;-;r~I~~,......:9L/-< LRD<11 t 24 >H ~ ~i MD ( 31 : 2~ >H 

9 OUT / LPD<1>H 1 .. 1'5 PA~ERRr-tJ}.!l.!1.a--.!:.P!;.E~(£02.3~)Lb.... 
BMAA(8 :e>H ~/ A(8:0> 

f. R37 39 CLROETOER E' 
~RA~S~<~8~1~>~L~~~~R~A~S __ ~ _ II\J'tC) ()1C)11 
CAS < 1)l 1 S CAS L({D14- 21 M:t>.24- - 2. 

J I 
LR.l>il -/(, J 1 BMSWT<0>;/ ~ WR 

r-DATA IN 

E~9/E55/Eb l/ES8/E7S/E82/E89/E9b/EI01 

9B E5~ 

('11>31 -1 

2S5K 
DRAM 
~-~1~ 9/ 

9 OUT / 
BMACl(s:;nH j/ A<8:0> 

RAS< 81 )L \- RAS 

CAS<2>L lS rcAs 
BI""1SWT(0)L 1 

19 2'3853 

L RD < 21: 1 5 > H B8\r---I-!;8~>-"';:A~ __ !..!MD~( 2!;..12..::....1!...S5~)C!:H!.-
,,LPD(2)H 1 'V'v~ 1'5 PA~ERRpla PC:(0">L 

L~I> I" - R19 19~LROETOER E" ('1 ~I Co -t L J 111)"0 Ol( 11 1 
M1>;(3 -

i 
: I" 

! , 

d~ NC 

L-__________ S~S~l(~I~) _____________ ~ T 

MODU~E CD CONNECTORS 

U 
l 

3 

RA5<e>H 1 ~ 

:'S ! u< ~ >L 1 @II 
MClA< 8 >L 1 <£ill 
MAA(0)L 

MAA~2>L '~ 
MAA< I)L 1 @II 

IIS ID< I>L I~ 

RAS<~>H 1 em 
MSWT< 1 >H 1 crm 
MSID(0)L 1 GEJ 
BMCAS( 1 >H CE[] 

~GN'-!.!DL-__ -..!...l a:J 
RAS< 5 >'1 1 G1ill 

BMCAS( 1)H <EIl 
BMCAS( 2)H @II 

RAS(2)H 1 <2EII 
MSID<1>L 1 ~ 

RAS(7)H 1 @] 

RAS(1)H 1 <En 
MSID(2)L I~ 

MAA<5>L 1 @[] 

E51/E57/E51/E70/E77/E8~/E91/E98/E105 

9B 

2S5K 
DRAM 

~_---lI~ 9/ 
9 OUT / 

BMAA( B: 0 )H ~/ A( 8: 0 > 

RAS< 813 >L -<tr~R':"":A-=s":""::":-l 

J; 

E105 
MD¢-~.~--------------------

1 t MA<21:2>;-i 
Ml>r-q o 

I ' 
RAS< 1 >H 1 am MAA<1>L 1 (Q!I] 

I BMCAS(0)H @II MAA<4>L 1 (]ill I RAS<S>H 1 am MAA<S>L 1 <Qm 

CAS(0)1 1 S,- CAS 

BMSWT < 0 >L 1,-i-
W
-
R
-----I 

I Me,"oo-", ! 
I • 

I SUb 5''; 5 ~ E''":l ' 

~DATA IN 
I'lDIRT( I ) , . 

I A GND 1 crTI G ~N'-!.!D!..-__ --,--<I <ZII 
MAA< 9 >L 1 <TIrJ MAA<7 >L 1 @Ii 

~+L5~,0~V~_~1 ~ ~+LS~,0~V~_~I~ 

L---------------------=~--------~or.~~u.c.~--r_--~~------------------~~~~----:_----------~--------IrID~R~N~.----------,I--~DAq-T~E:-IIEE~NGG7,----------T~D~A~T==--~1I~T~I~T'~C~:-------------------~ 
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PRO?ER~T OF DIGI~"L £OulpnEN~ CORPO"ATIOH AND ti ,t !-.~ ABBREv=MEM +- :> =", 0 ~ 0 S"I ,.., DAF " Sl-i~~_i ~ 0, 1 : I. 
SHA~C NO: BE RE?RCO~ED OR COPIED 011 USED IN UHOLE X+-STEP=SI2E <Q.l ! CHK 'D: I ~ ~:':';~~";":-::-~~~"';---T7""'''''''''=r;-=-----;:::--;;::,===---~--~' 
OR IN ?ORT AS THE BAS!S FOIl HiE MNUFACTURE OR SOLE ' CIRCUlT+-TYPE=MEMEORY L..:J I BARRY MA5KAS 1-0CT-a~ !NEX, HIGH::~ ASS::tia:...y : IS12:. .:::;D::. "':..:"'3;:'< "':. \ 1. 
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r~r-______ 8 ______ ~r _______ 7 ______ ~I~ ______ b ______ ~I ______ 5 ______ W~ __ ----~ ______ ~1 _______ 3 ______ ~! _______ 2 _______________ 1 ____ __,/ 

I 

D 

-

B 

A 
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FROM 08US 

EPR<15:9)H 

MAP AD<13:9>H 

. _ REF.s•7 
-!..lM!!:!A~< ~182..1...'"92.!:£2..L>r:!.H_-</ 

'-- nA 8 • 2 

MDO! :0>H no 1l:9 

r-~R~DLJ~N~(~H~) __________ ~I~1 ROIN 

f-1---!::R~D:;<O.!.!.U..:.:i.(~H~) ____ -= .. ~ ROOUT 

\---"R,-=S,-,Y,-,-N",C,-,(~H.!..)!..-________ -"B'-l RSTNC 

\ RBS?( H ) 111 RBS7 

ENB DCi'(L) .~ 
1r-"'-'--'''''--''CC'-=-''-'=-~ _____ 1'-''2~2 '- ENB DAL 

i-..:E,",-N::.o8<-;D<:!A:;.T.!...A~( l~)~ __ -2.:, ... :!.!an ENa DATCI 

Ii-_A",' -"'R.!...M'-"i("'E.:..:>-"l~Y~('_'l=_t..) __ ---"'-'1~7C- ARM REPL T 

FROII Q8US/-I--'T~D:..!r-"O~(-"L'--')~ ________ !..,7<1 TDiO 

STATE MACHIN_E -+ __ ~T.::D.!...M"=G"'O'_'(...:.H.!..!....) ________ -LI1Ej3E Ton GO 

~.·i'-.:(wL:..!..)-------.L11!..!6!(1 {;RAHT 

\ QRQ( L ) '37 -ORO 

r QAL E( H ) 12"Q;lLE 

\ INC CTR(H) '3'5 INC CTR 

r-!:>R-=;:-.!...F_--">~M.!.!:,A~(~L:..!..) ______ .£.7!..,7{1. ;::: REF - )MA 

FROM MEMORY I DMQ- )rA(L ) 7G - DnA )MA 
STA TE MACH I NE II--"'.!-'='-''-'-'--'~=_t.. ______ =<,-· ,-

• ~ __ ~H~I~1~5~P_"E~R~(~L=_t..) ______ ---'8~2 HI WOROERR 

\--.....bL"'O..!.1-"5~:>bE!:>R.:,.( bl'"""')---' ____ -l812.j) L 0 IJORD ERR 

\ 08 lOnC( L ) I1,!(OSIOCTC 

FROM uVAX uV3MC3:el>L 101 /10"j/100/1't3~ uvsn)'9 
to .:.;VWR( H ) 80 ",VIJR 

CPU CD< 1: 13>[ 1I0/ll\. CPU CD". 
CLK f,~'t.~KHz<H) 1 CLK 

RDCOK( l ) ,8 DCOK 
'-

~T-"I~N~I~T~(.!...H~)~ ______ _..!.1~01~t, RESET 

REI/!SJOIOoj MISTOR':" 
"THIS D~RWING ANO SPECIFICATIONS, HEREIN, ARE THE 
PROPERTY 0" DIS[TCIL EOUIPMENT CORPOR~TlON AND 

DRAWING 

rr TLE=GATOR2 
ABBREV=GA2 

I 

D(,380 

Q22 Bus 

Int~rface 

Gate 

Arro.y 

/ XWTBT( H) 

/ XDAL < 1 S: 13 )H 

BTT ACT1 ' 9 79'7'<_78_75 RYTAr:T(1:~>L 

MEn IJR 'hi',) MEMWR( L ) 

AliX HL T ~.. AUX HL T( H ) 

+5.ev 
II 

C~::M ENS '31 QMEMENB(_L) 10K R 113 
R2~' , 

u lB 
XDSI RO .. f-!,..E0.!..7 ______ X~D~B.i.I_R!::!. ·~Q~(!..!H..!.) ______ __Cl 1eK 

1B 
XDMA OPE /-,'...:.'.!..1 ____ -'-'X.::D.!..M"'A'--"-Q"-p-"E""'('-'H~) ____________ -.J.2 

OIJR r'3"''3 ________ --'O'''W~R''-'('-'H-"-<-) 

SEL DB "') . SEl D8(L) 

BOTtS [::)'>''3'''8 ______ -'='8''''D..:.Y..:.1 ",6-(.o..=U 

ODD IJD"BODDWD( H ) 

ASTNC T .0. ,,)2 ASYNC T.O.( H) 

TRPl T p!i'5 _______ T.!..R:..::....P::l.:..Y.!,.' ~H..::.)_ 

TREF I-'-I.!." ________ ~T"'R~E=--'F--'('-'H~) 

TES7 f-!.' ""-')'5'--______ -'T"'S"-'St.:.7-'('-'H.!.) 

F,.e 112/11'5 CTL XDAL< 1 :13)H 

ARB h111 ARB('L) 
'1'-' 

INlRVl TIM hleG INTRVL TIM(L) 
f'-' 

REF REO f-!'21,,-0 ____ -'R~E:..!F___!R::>JE:..!Q~(>.1H..!.) 

P 0' '1 ENS LS5'tf,( L) 

RPOK{ ) 1 19 A 02 ,.. WR MAP( L ) 
H . I< UKll 2 II L 

, ,> "~R", '" IDI" ENg BD," u I:: .. 13 1 
t. '5 I~ O~ 1 S 

uH G 15b @ 
~~ ~N i :: L :::: 
~I "I~ 8 071,'3 RCV BDCI (1-1) 

mID(ll A II 
~D~C~g~~~l~R~C~V~(~~~,)~ ________________ ~! 1 

RDIN(H) i 

MAPAD< 13: 9>H 
EPR< 1S: 9)'" 

y ~ 

MA( 18 .9>H J Q22 8us I' 

, 
, c 

~ lnterface -
MA<812>H iXDAL( lS:3>'-' 

Gate 
MDO 1 : 0 >H <>-j A 

IL. ____ r_r_a_y __ ..J1 

DEFINE 
X~FIRST=el 
X~STEP=SI2E 

DRN: I DATE fENG: I DAr:: I Tr-:-c.:::: i 

SHALL NOT 8E REPRODUCED OR CtlPIED OR USED IN UNOLE 
OR 1,'" P~~T ~s THE BAStS FOR THE M~NUFACTU~£ OR 5'~lE 

OF iTEMS UITHOUT WRITTEN PERMISSION. I 
CQPYRIGl'T i Q 84 DIGITAL EQUIPMENT CORPORATION. 

CIRCUIT~TYPE=GATE~ARRAY 
LAShMODIFIED=Sun Oct ? 1 8: 31 : 55 1 98"1 

~rniwillJ~~ ·f.:C=HR""'K·'=DM-: c_N_o._ma_r_a_....!.·I'_3--,:~,-:-~T=T-:,... .. -L1 :>~-",~[='~T"'" _M_cN_~_m_o._ra=Or,...!'-3_-C ... ~_T-_B"--i! .-==-_0==-:=",,3,.-'>_5 _!"_:'_"~_f-::~::=e=::;,..::_:.e_~_·~_-:_,=-: 
L!!J R. McNo.mara 3-0CT-a,,! NEXT HIGHER A5SEM9,- ~: 15;:::: ,CJCI:: ",-,,.,5:::.., ::::: \ 

1----------------------+----------------'-------11 . 0 i :: 5 I M7505 -2 ~ '3 
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EPR<15:(9)H 

See pg. 1.4.1.7 

eLK 51't. 'tKHz( H ~, 

RE>O - )MA( L) 0<,-,,,* 

3 

See pg. 1 • 't • 1 .5 
~----MAPAD< 13:9>H ~----+-----------------------------------I 

RE!= - )MA( L ) 

MA(18,09)H 

MA(08:02)H 

LATCH 

328 

2 

See g. 1. 't • 1 • I 

Refresh 
Reqstr/ 
Count.er 

>-_--'R-'-'e'-'f'-'A-"d=-<-'-'8"'-'-':0><.:..;>H'-"---i~"lO!! 1_' 
CLK51't.'tKHz(H) 

eLI: REF->MA 

REF->MA(L) 

> 
~ 7/ DMA<8: 2)H 

TMA( 8: 2)H 7ll I'i ~--7-t:';7..-j--------------"'-'-"""'""'-''-'--''''-'---.., 

~~~~~ ______ -+~" ~0r~ !' OM~<l)H 
~EF-)MA(!..) .~-

I'tB 
uVAX ,:D< 1'5: 9>H lit 
RMA<8: 2)H D Ot---f-"'" 

WI 
~Q~RQ~(~L~)_~r-__ ~a 

L-____ ~D~oorBel1<15:e>H 

• 

See pg. 1.'t.1.5 

QA(11:9)H 111'9 

:DMA<S:l>H 9! \ 

1'5.a 
, 
I 

C:Cl 
.~--

DBC L) ""d 

10 

r-__ ~M~e~m~D~a~t~a~<~1'5~:0~>H~ _____ --;~Tr_~~11 158 nux 
yi-----t, 

AD<l :e>H 2 >-~ _____ ~A~D~<~1~5~:0~)H~ _______ ~~7-__ ~~I2 

.-L~c I / j LDl 
MDe F)I "'G' 

I : c LMD<31 :0)L r--TTr-'U 

r-_~W~r~D~aut.~a~<~1~5~:~0~)~H~ _____ i-__ ~-iI15~ 51 

nux 
ENS DATA(H<i:r' ,a T 

Sf!.. DB( L ) -10 
SEL0( H )1 

.1 328 
GRANT< H) 

NA29 IV70 Is 
2 3 

:t--!--til D a 
I LDI 

~~~---+~~~G nux 
--1'-;-;--0 II ,£,I! 

DALE See pg. 1 .'t. 1.2 

Vector 
'---i--{J10 

i 
1 , 

Hack 
RMD<11: 0>L / T~---f-----~ a 

MD<31 :00>H 
a D·~-'----------T---------j OuL In 1+------' 

AD<l)H 
FDI 

LATCH HI ORO( R) 

TM0<31:0>H 
3 

RSYNC( 
ENB HACK( L) 

LATCH LO WORD(R) 

Misc. 
Control 

Signals 

Q-bus 
Cy.;:11? 

Support. 
Log!,';: 

Oat4 

Flow 

Control 

Logic 

SlavEt 
Cycle 

"A::ldr€''Ss 
Logic 

DoorSel1 
Register 

2 

RSYNC( L ) 

TDIO( H) 

GRANT( H) • 

... QRQ( L ) 

'NO """" ENBADDR( L ) 

AO(UI) AD< 1: 0>H 

LATOf LD LATCH La WORD(R) 

LATOf HI LATCH HI WORD( R) 

LATOf 1'!) LATCH MD(H) 

"""" ENB MO( L) 

...... EN8 MA(L) 

.... l<DAl ENB XDAL(L) 

\if 1'5:9 RDAI < 1 '5: 0 >H 
! See pg. i.'t.1.3 
i f 

See pg. 1 .'t.l.'t 

ENg XD~L( l ) 

TWTBT< H) 

TDAL<15:0>H XUT8TC n) 

RUTBT< H) 
1 r 

RDAL<15:0)H 

:J ; a 

DRN DATE ENG: T IT:..E: 
"TH:S D~"IlING "NO SPECIFlC"TIONS, HEREIN, QRE THE ~E:EYi~~ONN""~i~TO~:_. DRAWING '~©l [QJ'i, w,[lli.'~' 'ill]' h',;,R~.~:;;::-:M:.:C:..N_o.:....-m...:o._r_a_1-''5,-:;:0",ECr;-=-8_'3-j,=;R:c;'''TI'_'C_'N,a_m_a~rn:o.~_'_---l Q22 2vs : r.:.e .... ;:::.se 
SH"'LC Norve. REPRODUCED OR COPIED OR USED IN \MOLE .. ,,"" r <J , ': <QJ CHK'D: DATE "S;I-!;:::';;::~T-;-;-;""",rln-:;::;c;0==iFo;:;;:;o;:-;---m ~u.,. ~'''''= 

/ 

D 

3 

PROPERTTrFDIGIT"LEOUIP:'I£NTCORPORATION"ND ~ ... ~ TITLc--GA'" X~FIRST=" 0 l~ U S) '-::;""e r, ....... _, 

OR I"PQRT "S THE eASIS FOR THE M<lNUFI>CTURE OR Sl>LE I A8BREV=G .... 2 X+-STEP=SI2E 1-___________ -+_R_._M_c_N_'_a_m_a_r_c--l._l'5_-_0_E_C-_8_'3_1""NEXT HIGHER flSSEMBLY: IS,ole:: ','C::?sE ", l';u~:;E'( 
OF ITEMS IllTHOUT URITTEN PERMISSION. , AST+-MODIFIED=T e Oct 9 1 't: 't5: 23 198't '- 'l750S -2 _ j :; 

J __ C~O~P~TR~I~GH~T~,~q~e~4~~D~IG~I~T"~L~E~O~UI~~~E~H~T~C~O~RP~O~R"~T~I~ON~_JL ______ ~ __ t-::~~~~~~~U~~::~~~~~::~~ __ ~L-__ ~~--------~:-----L-----r----------~-----L-----r--~------;;----~~--~--~--------~--------~ 
8 7 5 5 't 3 2 " 

I 



11"'- 8 I 7 I Eo I '3 \lI '+ I 3 I 2 I 1 //1 
I • t 

15 1'1' 13 t2 1 1 10 9 8 7 6 5 4 '3 2 1 
, 

l 

J 
. i 

f 

i 
Q @ 68 c5 5 t) 0 () () 0 (j () 0 0 0 ~ Q ! 

• vss M02'5 M021 MOl'S M011 MO'5 MOl M029 M02G M022 MOlf, MOl2 MOG Moe vss , 
j 

I 0 a (5 6 () t) 0 (j 0 (j () () (j ~ 0 0 C ;" 
P P 

J BYT ACTe MD27 M02l MOl7 MOIl M07 MOl MOll M028 M02't M018 M01't M02 )(\.IT8T • I 
(J 

ByQ:T2 a~ACT3 ~ 9 
~ 5 @ @ ~ @ 0 <~ 0 0 (j 

; 

il N N - i :,i 

I arT 1'l':T1 vss M09 vss vdd M\l.3e vss Moze vdd MOlt! MO't XOAL1'5 
(I 
• 0° CJ @ 

Q'2 
() 6 :1. 

M 'M 
! 

t - ! 

j~ UII\.'R OMA-)MA vdd XOAL1 1 )«' 'lL 1't ---i 
stand off standoff 

'. 
-j 

(~] (] 6 '~ o () : 
d L 0 

.. ' 
0 L 1 '. I 

~" 
, , 

LD \.lORD ERmEM \.IR REF->MA vss XOALI0 XOAL1 I 1 

! 

I K CJa~ 
Footprint Z) {) 0 K i 

~ Side 1 View 
i "REf" HI 1.10 0 ERRv~s . l.SI5'320 XDAL7 XOALB XDAL'3 l' C .1't't {lin grid L. 

t J 0 C; (~] (§) 
Q'5 

(j J t . .,0 , J, 
1 MA7 MAB REF7 

DC 38:0 
vss XOALf, i I 

i H c5 (j r§J ~ {5 6 H 
I, 

.j 0 Q22 BUS , 
; MA'5 MAG vdd Int.erface vdd XDAL3 XOAL't ! i -
1 cJ (5 @ 

Gate Array 

{5 <5 () 
I 

I 6 G .~ 
I 

!~ 'IAl MA't vss XOAUI )(DALI XDALZ 

· stand off 

ij 0 (] a {~ 5 0 F 
I 

F 0 
, 

'i 
! -OMEM ENBINCCTR -MA2 vss DCOf( fREF 

. , stand off ' . 

j 
E 0 cJ & 0 0 6 0 E 

ORO BOT1G vss ;OOREPLY lOW ROn. , 
B 

0 () l3 
extra pin 

'+ 6 ::!; 
~ D O@ 0 D 
~. 

i 
I OWR . UIIBM3 UIIBM2 vdd 'ROOUT RSl'NC · . i 
i c () B l5 & (j ~ () @ ~ (j & () ~Q de 1 '0 ! 

i 
; Ul/S", RESET INTRIIL TIM vdd SEL DB vss -EPRI3 vdd vss ASHTC T .O~ss MAP A018 .' -A013M PADIZMAP AOll I 

f 

,l5 .~ l) () (5 (j () a .l) a B (3 () .() 0 
, 

I B B ! 
! 

I!-- ~ 

~ 
AU)( HLT )(0 1 RO-CPU.cDI Fl· Fe 0001.10 EPR9 CALE REF "REQ 'ARB as IOCTC TRPLl' MAP -A09 tllIBMS CLK 61't.'tKHi! ! 

A & () (5 t) B P2 (J B l) B B (j .(5 (j ® A J 
I 0 0 

! I VSS XOMA QPECPU coe GRANT EPRI8 EN!3 AOOR EPR11 EPR12 EPR1't EPR1'5 R8S7 lSS;> TOMGO ENB DATA vss ~ , 
i - 15 1'1' 1'3 12 1 1 10 9 8 7 6 '5 't '3 2 1 I 
! ! '. . 
I -A ~I 

l ~ =' I i 
1 1 . ~ . -
I I i 

) 

j REVISION HISTORT DRN: DATE ENG: J DATE I Tl TLE: I 'j "THIS ORAUING AN!) SPECIFICATIONS. HEREIN, ARE THE REv Eca NUP1Si:R OATE 

~WiJillillJ~ill· R. McNamara IS-MAY-8't R. t:cNamara IB-MAY-a, DC1ge ::>ct~ ,:l5SIGf'i"1::"''' TS'" v:=:;.,.. PRCPERTT OF DIGITAL £QUIPMENT CORPORATION AHe , ·If""'" :) 
1 SHA;..L NOT iIE REPRODUCED OR COPIED OR USED IN UHOLE CHK'D: DATE SHEET 10F 1 ! LL'5320 IN 1'1" erN ~;(:~ !:l=<'~~v 

{iR IN PART AS THE BASIS FOR THE MANUF:OCTURE OR SALE 

~ 
OF ITEMS UfTHO'.JT URITTEN PERMISSION. I I ~. McNamara I 18-MAT-S't NEXT HIGHER ASSEMBLY: 

"I SI6E IC~~ I NU~3Ei< 
, ;;::" 

COPTRIGHT 1';'3-' DIGITAL EQUIPMENT CORPORATION M760S -2 "';'0 , 3 , I 

V" 13 I 7 I s I '3 Jf\ '" I 3 I 2 i 1 

I i 

c -



, 

I 

, D 

C 

) 
," 

1 

B 

A 

) 

o 

'5 3 2 / ~ ____ ~8 ______ ~ ____ ~ ______ i-____ ~ ______ L-____ ~ ____ ~L-__________ ~------______ ~ __________________________ ~ 

RxDCOK( L) OO~-.J-E(:l 

9P 

RefReq( H ) 

REF->MA( L) 

21P 

~ ____________ -4===========;;===+-:j>--7:r-~Re£.!...fA""",d.>..<B",-,-: 0"-'...)L=--< "IVA"::;9,..B-..LR>.;;€,:.!.f..':A!,;:CC>.<-,,,8c:.: ~e~>,-,-Y 

7? 

a.... 
3 BIt 

6P 

a. ... 
SP 

Q .... 

3 Bll" 

3P 086 
Int..rvl Tim(l) 

CLK "61'+. 'tKHz( t-! ) 

VCC 

~ ________ ~ ____ ~~~ __ -{>Clr ~ ______________ ~~~ __ -{> 
NA129 

2 

~ ______________ ~~~ ____ ~>Clr "~ ____________ ~[> 
NA126 

2 

TMC L) "3 

DCOK{ H) 

RESET< L) 

R5YNC( H) 

REVISION HISTORY 
REv [CO NunBEO DATE DRAW I NG 

I .. 

"CI COI("}.---.!:N!l,C,-

TM( L) 1 TM(L) 1 

NOHl 

1 TEST< 1 )H 

TM( L ) 
N017 
~, TEST<0>H L-________________________________________ ~ 

TM(L) 

NA22 

f<efAd(S:0)H 

ClK 61 'to '+KHz( H ). 

Refresh 
Reqstr/ 
Counter 

REF- )MA( L) 

I 
I 

~ f 

1 



') 

r 8 7 E. '5 \lI 4 3 2 /1 , 

I . I 
i 
~ 
I 

~ .-D 

/ 

IV1't 

DF2 

-~ ,: CI 
1 OUT l"-l 

H"-l 

• • fC ;.. 

~ 
t 

i 
i R!::SET l'1 

) 
!I 

DIVIDE BY 't DIVID!::BY 3 

1 D4 D 1 1 

Out OUT L 
~12 

elK H 

CI H CI 
RESET 

RESET L 

A 

REVISION HISTOQY DRAW!NG DEFINE ~ ..... W ... irn··.illJ~· .~W hID,;,RR.;.;N;:;r~~C::"~~~"":<:~~-+--;M'i'F_hE:=:N:;r;G.",,;;: ,... ... ,_,·5:-·~<:~~-~~~1---j1 TITL::._.:", '. v '1_ ___ '-~',;: :_-_ ·THISDR~\.IING AN\) SPEC!FIC~TIONS, HEREIN, "'RE THE ~~R~EV~E~C~O~NU~M~8~E.~O~.~TE~TITLC::DIV BY 12 '" _ ' ___ , ~. PROPERTr OF DIGIH'L EJUIPnENT CORPORATION AND '- 0 ~ n S'l 
S""'LL NOT BE REPRODUCED Oil COPIED OR USED IN UHOLE X~F I RST=0 . . u· • (S(j _ CHK'D: 15"':::ET 1 
OR 1:< POoRT AS T~E BASIS FOil THE MANUFACTURE OR S~I.E I A8BREV=D I V 1 2 X~STEP=S I 2E R. McNamo.r 0. NEXT HIGHER 15";::: ' .. :.:~.:: ; ,,-'~=:::; 
OF ITE"S WITHOUT URITTE" PEllnISS[ON, LAST~MODIFIED=NOT WRITTEN 1------------.-+---------'-----1 0 ':S' ~7;Z; -2 -'2 8 1 

jL_~c~~~r~R~IGH~Tll~9~B~4~~D~IG~I~T~AI.~E~OU~I~p~nE~m~c~o~R~PO~R~~:,~[O~N~--1-------1-~l:~~~~~::~~~~~r_:.--------~------~----~------____ ~~----~----~----------~;_----L-----~------------~----~~---------------~-------------, l 
8 ! 7 E. '5 '+ 3 2 'I' 

) 

I 



) 

) 

c 

~'r--___ 8 ___ ..l...1 ____ 7 __ ---l.l ____ b __ ----'-____ "i ___ ..L-\V ___ <t ___ -1I_-_3 ___ -11 ____ 2 ___ ~: ______ (/ 

D 

/ 

--

~~f---
EN 

NO) F02 

c 

~-=-=-=-__ -o--,--O"'_:::> ____ -Q-.-L-CL c_:::> ____ 3CL 0:) 
IS2ET L'i I _L 

B 

"--

-r.-

A 

DEFINE 

COPTP.!GI<T 1984 OIGITI>L EQUIPMEN, CORPOR~TION 

·V 9 7 b .1 5 /1\ 't I 

( I 

eLK 
el 

3 

1.4.1.1 ,,? 

~I-oOUT(2:0>H 
J Bll 

H ..... pel,. 

H ..... el co () CO L 
RESET 

\ 

RESET l 

2 

":.:-:3~'< 
M?S;3; -3 -'3 

-

-. 



) 

) 

) 

1 
c 

8 I 7 l51 '5 \II 41 3 I 2 i 1 / I~~ __ ~ ____ L-__ ~ __ ~ ____ ~ __ ~ __ ~~ __ ~----____ -L ________ ~ ________ ~~ ____ ~I 

I 

D 

j~ 
i, / 
;, 

- !--: , 
;; 
,; 

-~ ~ / HACKED( '3 >H't 

\ HACKED<0>H'L 

C 

l 
j 

, 
, 
I 

i~ 
" 

.),! 
"1 
!: 
! 

: 
B 3 

. 
; 
: 
; 

1 ,0 4 0 1 o? 
, 

-it---
I r--------------------------------------------------r~; 
I , , 
I 

:j 
.jI--
:j 
q 
:l 

.~ A 

:1 
-I 

Vee lor 
Hack 

OUH(I'5:e>H .... Out 1" f-e INS( 1'5:0>H 

E"b 

I 
i .j R~VISIQN HISTORY DRAW I NG DEF I NE ~rn{i[]]illJ~[[] lDRN: DATE IENG : '.- -N'lmara 19 ~AoJEs3 IT ITLE: 1 "T"15 DRAUING QNO SPECli"ICQTIONS. HEREIN. AR~ THE REv IECO HUMBER DATE Tl TLI::- -VEt"'TOR HACK '@"'o,,,o ,',' ~,,' '~ R. Md~amara '3-NOV-S3 k:., .... ' 'I - V'e~t-or ?ROPERH OF DIGITAL EOUIPMENT CORPORATION AND ,,.,.. n - 0 ~ 0 51 _ _ He C;". 

I SHQL_ NOT BE REPROOUCEO OR COPIED DR USEO IN WHOLE Xf-FIR5T=0 _ ' '~' !CHK'D: DATE LSHEE, 1 0;; 1 I ,-==",..----:-:-:==----",,=:_:_-1 
' OR IN ""'''T AS THE BASIS FOR THE MANUFACTURE OR SAL~ AB8REV=VCTRHCK Xf-5TEP=512E " I R. McNamara 9-NOV-S'INEXT HIGHER ASSEMBLY: ISI~E ICOD:o' s!.::"'3=-'" .1 OF HEMS UITHOCIT URlnEN PERMISSION. I VI! LA5Tf-MODIFli="D=Wed Del Ie 19: 16:'55 1984 ,I -----"'------1- I [' I CS! M7Sa; -;3 -'4 

I 

':;:=',,' 1 

11 J-~c~0~pr~R~IG~H~Tlf~q~6~4~-D~I~G~IT~A~L~E~a~ul~p~ME~N~T~~~O~RP~O~RA~T~I~ON~---IL-----~~-L~~~::~~~~~~~~~~~~~~::--JL----~-----------:-----L-----r------------~----L-----~--~~----_;----~~--~~------~--~-----------
:,/8 1 7 I & I '3 11\ '-t I 3 ! 2 I ~ t.---_ 

'3 ! -

c - I 

; 

, 

!:: I 
I 
I 
I 
I 
, 

F 

'" 
" ~. 



) . 
i", I t G I '5 \!I 't 1 3 I 2 i /1 8 .. ,.. 7 

i 
1 

I I 

! 
. 

! 
! 

• 
v 

I 

,I D 

.1 
/ ~!I 

d 

] 
t--.J-

.~ 

i 
~ 

.~.~ 113<5 I 2£ -1 ,: 13 >H" I 5I2£ 
~ 

Y<SI2E-1: 13>L" I A02 i 
; 

11 (512E-1: 13>H"-I 
C C 

512E 
~ TNVMX5 L'L .rL :!l--IV1'5 IV12 

5 H"-I 21B't1 1 B'tl 
5I2E lINVMX5 H"L -.t. -

., 
j 

. 
1 
; 

f'E. :~ 
) 

: 

: 

8 3 
, 

. 

1 elf 1 ?Cl 
0 I a,--·~ 

1r---

~ 
I 1(512E-1 :e>H ..... 11 TP Y<5'I2E-1 :0>L - ~ 
H:l(512E-1 :0>H l>- 10 , 

~ ,:: . A 
5 H 

I 
I 

REVISION ~!5TaRr DRAWING DEFINE ORN: OATE 1 ~NG : '" I L)ATE TITLE: 

I I 
"7HIS DR~WINS AND SPECI;:'ICAT10NS. HE~EIN. 'Aq"E THE REV ECO NUI"!8ER DATE 

~rni][pJ[ID[~JillJ 
R. McNamara 23-Jan-B't, • ,',ct--:::'r:"\ara 123-Jan-B't I nve,rt:'~; ,"'1UX P.OPERTT OF DIGIT"L EOUIPMENT CORPOR"TION AND TITLE=INV MUX , Si1CoLL NOT 8E REPR~DUCEOOR COPIED OR USED IN UHOLE 

AB8REV=INVMX X+-FIRST=0 CHK'O: DATE I SH:::<:.·'· 1 0= 1 ;,....cg::: 
~E\I I O?- IN o;>RT AS THE !:ASIS FOR THE MANUFA:TUREOR SALE 

I 
X+-STEP=SI2E R. McNamara 23-Jan-B't I NEXT HIGHE!'< ASSE:.M3~Y: Si2" ! ;::CS>E I N~:::;~':: OF ITEMS UrTHQUT UR!TTE" PERMISSION; I 

LAShMODIFIED=Wed Oct. 113 19:213:% 198'-1 C I CS I M75CS -0 -15 ; , 
J B I f COOYRIGHT! ~84 OIGIT"'_ ECUIPMENTCQRPOR"TlON 

~ :~ 8 I 7 ! G 1 '5 11\ .... I 3 I 2 : 
- t .. ~ .. .. 

) 

c I 



') 
i'" 8 

j 
1 
; 
i 
; 
j 

I 
'~ D 

j , 
,I 

il 
1 
1 
I 

.J 
'! 
; 
,T-

J 
4 

i 

C 

. 

) 
~ 

-' 

B 

--

) 

o 

r 7 I 1 5 \V 

/ 

,..J I 5I2E 
..., MX'tC02(SI2::-l:0)L'l 

12(SI2E-l:a) H 'I 
I 

SI2E 

A02 

::.I2E 

-SI2E 

- 512E 

Ir---rlv~2~--~M~X~'t~S~0~(~H~)~'~'~~~------------~ 
50 H '1 ~ __ ~.~2~~IMX't50(L )'l ~ __________ ~J 
~~~~------------------------------~1L~1 ~ ~ 

I 

I 3 I 2 

512E .1:' 

MX'tDOUT (S 1 2E -1 ~ {3 )H'L-,jB212'« S I 2 -1 : f'J) 

Vu 

10<SI2E-1 :0)H ~0 
I1<512E-I:a>H 11 nux 

T r< S r 2E - 1 : 0 )i-i 
12<512E-l:0>H~~2 
n<sl 2E -I: 0>H ..... 13 sa S1 

51 H 
5a H 

/! 
1 
I 
f 

i 
I , 
i 

D I 
if 

c 

-



-.., 
1 
-~-

-, 

) 

) 

o 

o 

C 

B 

S 

Q1=l<13:9)H 

DMA(l)H 

+-~O~D~D_-~WD~(~H~) ___ ~Cg 
_..;;;B!.!<D~Y..!I;so!">'~..6L--,):.-___ aMAx 

L-_~-J 

See pg. t. '+ • t .3. t f 

QAD(0)L 

QAD.(t3>H 
RWTBHH) 

7 

"I 

C 0 .QAD(8: S>H 
LOI 

G Q!=iL (H) 

1=lTCH HJ UOR!KR) 

l11P 
2B 

2 
-0 C .. I--~~~ 

F02 

L1=lTC 0 UORO(R) 

RxCPU C{)< t : 0)L 

QAD< :l>H 
QREGSEL(H) 

QADO 

QAD<'3 a 6)H 

QAD< t 2 t t HDH 

QALECH) 

CALE( L) 

1) ct.--I---J' 
FD2 

Address Decode 

DREGS UH' 
QWR(H) 
QAO(1J:i3>H 

'5 

'RxINC CTR( H) 

RDOUT<H) 

ENS REPL Y( H ) 

OALE{U 

QBM<1:-0>H 

/ 

NA1't't 
1 SLAVE -WR( L) 2 

NAt't7 

'ta 

(H) 

3 2 

INS3 ~ 
r:..6!..~~:'--~ ~-<IID RxR957( H) 

DMA UR(H) 

OMAUR<L) 

GSM(3:'0>L 

1). 

QAO(13:9>H 

1 a401 03 

SlQVe~ 
Cycle ' ••• 

1'Iddress . RDAL < 1 '5 : 0 )H 
Logic 

REVISION HI~TORT D~N: DATE ENG: 
·THIS D.-.r.U!NG ANI) SPECIFICATIONS, HEREIN, ARE THE REV ECO Huna';l OATEDRAWING '~'w[im[ID~[ill R - M~Namar-a '''-NOV-B) R Q h _ ,_ 

T ITi..E: 

PROPERTY {JF DIGITAl. E:lUIPMENT CORPORATION AND t~~~~~1 ~~ R ~ nO' on . S'I n ~-~'~~""::":"::::"::'=-':::'+-",,,",,""":'-+,,;';':~' T""-7---"'7ii~-r----I - ~us ::>;;~:Jor t. :...0;: C 
SHAl.LNOT8EREPROD~CEDOR'COPIEDORU5EDINUHOL.E 'L~ST+-MODrFIEO=Wed Oct li3 1'3:32:'56 198"1 .. ' U' 'U'-'<su"U· CHK'D: DATE 1~~;':"""";;-;;=;;-;:~5;;O;-;;-:---ic;: 

l-
i 

I 
i 
1 
i 

OR IN PART AS THE 8.0515 FOR THE MANUFACTURE {)R SALE . .' "':' R. McNamar-a !"-NOV-B)'re '512E I' :ODE i N!Ji'::::< "!::v 
OF ITEMS UITHOut lJRHTEN 'PERMISSION. I----------.:...._-+....:..:-=-~::.....: ___ ....I.... ___ ., I 0 :5 i M7005 -e -:7 B 

J-~C~~~T!R~I~:.T~'~q~8~:~~-~DI~G~IT~AI.~£~W~I;~~E~~~~{)~~~OR~AT~'~~~7J---L-----L;-1-------~S~----------r---------:'5~----1---~r---------~'t~--~----~----------~3~---L-----r--~------~2~· ---~~~~~-------~------~~ .. , t 

~ 

c t 



) 

) 

) 

D 

3 

A 

~i 
i 

8 7 '5 4 3 2 
r-------------~------------~----------~~----------~------------~------------~------------~------------~/ 

22P 

T a 
TOG 

JL 
.sL 

,----=:.....==--~ LD 

Data 

IV30 --1L 
L D L' I L.G >-"--.!,B~~.,;.L""D~(_'_H""')~':.=L~.L_ ___ ___=5t=_'::L=____4 

"THIS DRAWING ANO SP£C!F!C'AT!~S, HEREIN, QRE: THE RE:EVi;;O~~~~TO~~TE: D-t(AW -I NG 
P~OPERTY OF DIGITAL EOUIPMENTCORPORATION AND ~~~'~~'~~~~~ T ITLE=8LK MDCTR 
SHRLL NOT SE REPRODUCED ORCOPJED OR USED IN UHOLE ~ -A8BREV=BMCTR 
~~ :~E~~R~I~~~HEU:~~~~NFg~R~7~s~~FRCTURE OR SALE C I RCU IT'" T YPE=BLKMDCTR 

COPYRIGHT IQS4 DIGlTAL EQUIPMENT CORPORATION LAST +-MOD I F I ED=Wed Ocl 

DEFINE 

X+-FIRST=0 
X+-STEP=SI2E 

10 19:28:01 1'384 

/ 

r----------------4LD 

Data 

LO(3:1>HQ 

t;;ZL~<0>}l'-.I 

'3 t:--6 1 

BF2'3 

1 D4D1 0301 

LQ<3:0>H 

O<0>H 
MAX l 

lD L 

D<3:0>H 
ClK H 

DRN: DATE ENG: DATE 'TITL~: 

~[QJiJ[QJ[lli ~JillJ'l fe, CR:;-;;HK70' '~D~;-C_N_a_m_a_ra-+_G"-;A'~~=~a_1-hs R~"'C:=':::""'T1_.c.....,~~;-a_m_o.,r;;-==...I...1 "T~-_No_v_-a-11 I BLK Ml:l 

I-____________ -+_R_, _M_c_N_a_m_o._r-.:.a--L_G_-_NO_v_-_a_1~ NEX T fi I GHER AS5Er.BLY: I 5 IOi~"'-'T,i
l
, "":,"0":>5' "'E""I---:"-:·~--:;'''"''3'''':::,",,?,-------=::;;-::::,...,-1 

.... i17;C; -3 -'6 F 

D 

::3 

Ji,,-______ B __ _ 3 2 

c I 



j / i"'-, I 7 I 6 1 '5 \j/ I.; L 3 2 , 8 
! 
! , , . 

i 
I 

I 
D D 

,/ 

! 
I - I 

I 
i---; r-
f 

I 
I 

TFPR L'L I ~ 

~ ~ ~Q.oUT Hq 
o PR 0 , TFQ H'l 

TOGGL.E L' I EO 

F031 
!821 

CLOCK H'-I 
C ,... 

18 ~ 
l.-

18 DATA H'I 
CLO P 18 

N02 ~TFCL L~ 

I 
LOAD Hq 

- . 

I 
I ) 

r ··rE 
, 

~ 8 -'i 

J 

I . 
I 

1 .Lt . 1 .3 . 1 . 1 
r 

'.r- n 
i 

TOGGLE L Crr-o~QOUT H 

f TOG 

CLOCK H &- > , 
l - -

LOAD H 0- LD t 
1 

Onta .::: 1 A 
DATA H I , 

, 

) 

I 

~rn[i]millJ~wlDR:McNamaral&-~o~T-~3 
ENG. I DATE lTITl::: , "R'£VISION H!5T(?T DRAWING DEFINE 'nilS D""W!NG "NO SPE=!FlC"T10N5 .~ERE!N. ":=!E THE R£'1 ,£:0 ~JM8ePl OATE T ITLE=TOG R. McNamara I &-NOV-83 1 "T" ___ • - -?POPERTr OF DIGIT"t. EJUJPMENT CORPO""7ICN ""0 "":'C"~"LOO ..• .. 

!l.J:.Jl;~= - -~. I 

t 
5~1>t.t. NCT BE REPRODUCED OR COPIED OR USED !N LJHOt.E I X~FIR5T=0 fl~lQJ· ~ ICHK'D:I DArt SHE:::'" 1 O· 1 ! A88REV=TOG j OR IN P"RT "S TH: 8"5:5 FOR THE MANUFACTURE DR S"LE I 

I X~5T£P=512E I R. McNamara ",-NOV-B) NEXT HIGHER ASSEMB:..r: 15i2:: JC:J:)=: , .....;:.:~==::= """'::" j 0" HEns WITHOUT URITTEH PERnI5510 .... ! I .... -.-~- - - -'q c • LA5T~MO)IFIED=Wed Oct 10 1'3:57:28 1'38'+ D . I .. :'<- ~ '-O!G1T.Q!" -EO:.H?r:C:NT -:G.;p::~::':":ON I : I --I ~:J°1'~rGH':" I qE4 j 

J.I 8 I • 7 I f, I 5 ~\ I.; I 3 ! 2 

~-.. 

c I 



) 

) 

o 

8 7 5 '5 '3:: 
r-----------------------~----------------------~----------~----------~--------------------~~--------------------~----------------------------------------------------------------------~/ 

D 

c 

S 

A 

ORO( L ) 

£NS DATA( H) 

GRANT< L) 

ENS DAL( H) 

ENBREPL Y< H ) 

RDIN( H) 

ENS DAT+:I(H) 

uWR( H) 

HI15PER(L 

LOI5PER(L 

(21:15> tri-state Ot, 
drive addresses <21:15) 
drive <21:15> -) 0 

177P 
28 

DMA(I)H 

DMA( I)L 

OREGSEL(H) 

dri ve <21: 18> -) 0, < 17: IS> -) 1 

DMAOPE( H) 

AUX HL T< H) 

Door8ell<I'5 S 6 '513)H DB I I E( H) 

LM EAE(H) 

DBI RO( H) 

Door8e 11 < 1 't: 9 ,7 , 't,3)H rp;;jPER' GND 'R 9 ~~~~~~~~~~I BATE I~~~~~-

-THIS DRA~ING AND SPECIFICATIONS. HEREIN. ARE THE 
PROPERTr o~ DI:;:'''L EOUIPME>" CORPORATION AhO 
SH~~ NOT 3E R~PRCDUCE;) OR :C?-I EO OR USED IN UHOLE 
OR !N "'~;(,'7 ~S THE GriSIS j:"O~ 1M:: MANUFACTURE OR $tI;L.E 
-OF ITS':5 l,J!THOUT URlT7EN ?e=!:":!SSION. 

COPY~IG"r I CS4 DIGIT:;.. . EO'JI PMENT C~PORATlON I 
7 

L.. __ J 

REVISION "ISTORY 
REv fCC "'Uf1eE~ ,[)ATE DRAWING 

.'_. ---

:: 

SET Di1A OPEC L ) 
F(13)H 

/ 

F< 1>H 

N019 

RDAL(S:5>H 

LclCPU L05trb( H) 

RESET< L) 

RDAL(S) 

HI 08 STROBECH) 

RESET( ) 

'5 1\ -------1---

~ap 

DF52 
1 0 0. 1 

F02 

" 
CL 0 

'5 

NA135 IV'34 

DMA OPEC H) 

lB 
GLS8 

r-.-~ __________________ ~1 V 0 1 

LDI 
R5'fNC( L ) "G 

SYNCHRONI~ER 

GND XD81 ·RQ(H) 

D8! IE( H) 
NA128 

LM EAECH) 

OREGSEL(L) 

088 
~~QM!OM!O"3" ) ~'::......---"-

08113 
AUX HLT(H) TxAUX HL T< H) 

2 la 4 " I 

11' 
DoorBell<l'5:13>H 

SEc 
SELD8( L) 

3 

1 
L 

I 

---------

I 

f 

L 



-i 
-, 

) 

i 
1 
; 

I 
'\ D , 
, i 
~l 
t 

11 
-J 
tl 
'I 
.'! 
j 

11 

" 
'4 
~ 

C 

) 
~ 
I 

J 
'j 
'I 
<I 
1 
i 
j 
" ! 

8 

. 
! 

• 
" 
1 

j , 
I 
i 

-, 
j 
;; 
'j 

!i A 
,j 
.:.~ 

i 
.i 
'j 

) 11 
1! 
,I 
-I 
-f' 

C 

8 

UVBM<1:0>L 

uWR( L ) 

OBM<3:0>L 

DMA WR( L) 

DMA->MA(H) 

QALE( L) 

7 

214P 
48 

BM(; >L BM(l)H 

8M(2)L 

uWRC L) -<j 
FIRST(l) 

TDIDe H) 

ENS DATA(H) 

ENS DAL< H) 

NA1£5 
8M(1)L 

BM<i3>L 

SM( I)H 

BM(2)L 

-'THIS ORAUING <lND SPECiFICATIONS. HERE!N. ~E THE 
PRCPERTT OF OIGIT<lL ECUIPMENTCORPORATION <lND 
SHALL NOT B~ REPRODUCED OR COPIED OR USED !N I-IHOLE 
OR IN P<lRT AS THE BASIS FOR ,HE MANtJF<lCTURE OR S<lcE 
O' iTEMS UlTf10UT URITTEN PERMISSION. 

CO?TRIGHT 1984 DIGITAL EOUIPME"T CORPOR"TlON I 

8 7 

( 

! 

REV!S!ON HISTOQT 
REv . ECO HUMBER OATE 

5 

EYT ACT<310>L 

~MEMWR(L) 
0818 

DF£9 

5 

'-r;-QlL 
FD2 .. 

0813 

2~ TB57(H) 

AD<l>H 

DRAWING 

LAST.MODIFIED=Wed Oct Ie 19:53:45 1984 

5 

OWR( H) 2 NAl55 

!:S.R!:iW.!..T BQ.T.L:('-!H2.,L) _~'!...j N02 

OREGSEL(L) 

DMA<4: 1 >H 

ENBREPLY(H 

F1DIN(U 

flDDUT(4) 

BM< 1 >L 

SMO>L 

SM(l>H 

BM(0)L 

8M(2)L 

BM(3)L 

vcc 

ENS DATA( L) -

GRANT< H) 

3 

ENS DAL<H) 

uWR(H) 

ENS DATAe H) 

17£P 

a.-. 
,aLL 

~C~L~K~5~1~4~.~4~K~H~Z~(~H~)~ __ ~Clr ~ __ +-______ ~> 

V:!-"C-"C _________ -l'C-ICOCh..-----.-J 

TDMGO( H ) E/';rJ>._..£..!-j 

CL 0 2 

2 

a-bus 
Cyel .. 

0325 

2 91 

TRPLYf H) 

IV49 
28ep 

cue" 

TWTBT( H) 

AS'ft--.:C T.O.(~) 

5 

S,-,pporl 
LogIC 

AD( I :0)H 

3 

DRN: 

~miw[ill~[~ k-C~-.,..,,~.=--DM-cN-am-ar-a....;--;,.=-~~~~A5~5E~M3:;-;-L y:--: --Tj ~"i='~~-r:=! :::;~)~-~===------="=::'\\ , 
:: ~7;2:: -;: S 1 o 

--' 1\ 3 

I 



) 

~. 

) 

) 

r 
c 

~ ________ ~8~ ________ 1-________ ~7~ ________ 1-________ ~ __________ L-________ ~5 ________ ~~ ________ ~ ________ ~ __________ 3 __________ ~ __________ 2 ________________________________ 1'/ 

1 

D 

c 

; 3 

; 

:j 
I 

I 
j 
i 
I 
'j 
I A 
1 
'i 

N8 DAUH) 

'OAL£( L) 

Dt';A"C" )l'1A( H ) 

DMA WI;!( H) 

{)~A- )t';A( L ) 

Rl="iO"-)MACL) 

'ENS MD(L) 

NAI76 IV'i5 

:~":"' ____ ...l£=,N""B","' ...l"""A""(!.cL,=--,) 

IV'iB 

/ 1 LATCH HI WORD< R) 

Non 

1 LATCH LOWQRD< R ) 

I..!DRD( R) 
TOt ., 

i)(1l(1 L~TCH HI WORD<R) 
Flow LATCH MV(H) 

Conlrol MV(L) 
Logle MA(L) 

.1 REVISIO~ HISTO~T ~w~willJ~OO DRN: DATE ERNG:,~, ra i "T'<1S OR:>U[NG ANa Sf'E:[F!1:::I"!"IONS. HER!;:IN. ARE Tn;;: 'lEV [=0 NursE. oorE DRAWING U fi TI R M"Namara 09-NOV-SJ dCI'!:1ma 
1'P~JP::RTT 0;: DIGITAL f:::UIPM::NT CQRPOR'lTlON ANa "d], 'nC ,~' '" 1 ' ,~ , 'hIC;';H:;K:;""';D:';:~~~::":':':":""'-'=-t-'O"'A"'Tr;:E=-+'S::-;H"'~"'EO",:---~-"ion:;::'"--;-_~ 

SHALL NOT BE REPRaD~EO OR COPIED OR LiSED IN UNa~E LAST H:OD! F I ::O=Wec Dc t. H3 1 9: '15: 31 198'1 ~..., I=:J l;:;;':;;~-;-;-r~,:)~==":;:;;V:"'--I~~ 'p O~ IN "'lilT 1'15 ThE BAS!S 1'0« T'iE MANlJF"CTURE OR SALE I I R. McNamara 09-NOV-8J-I"NEX, HIG:-:::~ A:'5:::-:3:.r: 15,:;::: ;::J:: 'Ill, 1',::1= lYE"; ~lT"C~; l..RiTTE" PERM!SSI:". I' ;.....-....:...---,-----,---.;...:.:...:.......:..:.:.......:...---"'-----1' 0 : ,-c 1 J-~:~O~PT~p.~!~~~~·~~12~~6~~~~D!~G~:-:,~=~~E~=~~!~~= .. E~N~T~c~a~=p~c:~~~T!la~~~--~-----~--~-----~------------~---------~--~--~--~;_----------:-----l-----r-----------~----~----~------~----~------~--~~----------~----------
J~ __ . ____ s . _____ ,~ 2 

7 '5 /1\ Lt -
,-. . 

-r -I I ( --

/''': 

I 
.)1 

l 
i; 
'. J , 

f 

t 



.. 

) 

J 

)-

) 

i 
J 
't 

, 
I 
!. 

i • 
I 

I 
J 
i 

D 

A 

S ? 

RxQAlE( H) 

RxGRANT< ) 

\ 

11 saP)' RxEN""B....:D~A""l=-'<u......;)'---___ --( 

1 B. RxTDW( l ) 

RxARM REP 

GRANT< H) 
V73 

f--"''''-!.!''--'=-~w....£....;.,--5.jDJVA 1 ENS DATA( H) 

ENS OAL(H) 

Inputs from~-bus StalE.> Machines 

'"J P • RxRD I N( H .) 
I V,)'5 

r---"R,""D,-,IoLN~(-'.;H'-.!)~--"-2:..~1 RDINCl) 

RDOUHH) ~ RxRDOUT<H) 

RxRSYNC( H) 
IV't2 

~--,R,,-,. So<.Y:..;N,-,-'C",,(.:..H:...:. -,-)_~2 .~ 1 RSYNC< ! ) 

{)-busCori.lro 1 S j gna 1 Inpuls 

- IVa? 
,RESET( '-) 

1 '53P RxCLK :61 Lj • LjKHz( H ) 

Misc. I-nputs 

I V'tLj 

,~~~~R~x~D~M~A~MA~(~l~) _______ , 

RxR=FMA( L) 

Inputs fr-om Main Memory Conlr,oller 

RxQRQ(! ) 

1'< 
RxuWR(H) 

Inputs fro~ uVAX cyclE.> machine 

REVISION HI5TO'" 

;~~~R~~A~~"g!~7~A:~;~~~;~~~~RP:~~~~~ ~~~ THE' REv :[CO HUMIlER r:::,.[ DRAW INS 
S"Q~_ NOT BE REPIIOD:JCEil OR COPiED OR !..'SEO IN UH~E I I_AST +-MOD r ::-ll:'_D=We-' O,.,t. 1" 1 '3: "''3: '-", '._ '38'-' 
:;ii;; l"i ~~T ~s Too!E 8AS!S rQ~ Trl£ f1ANUF::I:TliRE OR S~:..! • ' I... _ _ I:J •• "'"T 

:l~ l'!'E!'1S :":lTH1J~T ~:;UT1'::N :I~R!'1:S~~ON. f 
::o'!'=!r3~T I t;e°L, ~;G;T~!.. "E:l:":!P~~~ :Cli~CR~TH)N ~ 

7 '3 

I 
--

3 2 

RSYNC(H) :DFSI 
IV3? ENS 

vec NOIS 
3 o PRQ 

, , £NB 

RDIN(H) FD,) .. 
RDOUT(H) / 

CL -Q 2 

5 

BD'!'16( L) TxSDY1G(l) 

OUR( H) TxQWR( H) 

SEL D3( L) TxSEL DS(l) 

ODD WO(H) TxODD WO( H) 

{)ulpu-ls lo Q-busStale Machines 

elK :61't. 'tKHz( 

Z\ '; 

L ,. 
f 

REP:'" Y(:'" ) 

REPLY{ H) 

""::. ... 
9 

I, 
i 

Dj 
I' 

r' 
1 

i 
! 

1 ' 
:1 

3, 



.. 

J 

) 

) 

6 '5]L It 1 3 I 2 I 1 / 1~,~ __ ~8 ____ ll ____ ~7 ____ ll ____ ~ __ -Ll __ ~~ __ -L ____ ~ __ -L--______ ~~ ______ ~' --------~I ; 

--
A 

512E 

r~ 
~(5Il;:--1: 0)H'U 

512£ . 'f3>o 

/ 

~ Y(S12E-l :0>H 
A(SI2E-l :0>H ...... PB 

, 2(SI2E-l:0)L 

1 i 

1 !' 
:.' : 

i 

! 
j 
I 

I 
W 
I 

r--- , 

l' 
j: 

~r 
i r , 

I 
REVISION MISTllRY r..RAW I NG 1:0-'". l"'C . DRN: I DATE ENG: I DATE I TITLE: , 

·THIS·ORAUIOfGANDSPE!:IFrCI>T1llOfS.HEREIN,AAETHE F.~~~EV~jE~CC~NUt1~B~E~.~D.~TE~TIYTLE=P8UF ~.@],[]]CO [i]~'[]]C.·[ill . .n. · .• ~.·illJ'· R. McNamarc. II-JAk-S" R. ;-:cNam::.ra II-JAN-a~.-, FO:IJe'" 3",;'i'e'" r';c;.:: ... :) I 
i'ROPERTT OF !HGIT"'L EQUIPMENT CO~~RTlON RNO .. -- Xf-F IRST=0.. u.''<$U U CHK'D: I OATE S;;E:;:- 1 0;= 1 i ''':;:;-;:;~:----:::-;;:;;;r:;---:~:-j SH;<L~ NOT !IE RE"R:lOUCEC ~ COPl;;:O DR USED IN UHCLE A8aR~v=pau;= X"STl:"P=S I ..,;:-_ R T1 N' 11 J~ S't S~F-;:i"i"i:6=~~ffi:;QjV.---r5T';;; ~~'-;I CO~- "C:~ .. 3::-'" =<_~.\" I 1lP. IN P~RT "l~' TIiE a;:os!s .DR T"lE MANUFI>CTURE OR SRU: 1 ~ '- .z: • c. amara - ~N- f"NEXT HIGHER ASSEMBLY: I ,,:0:. Ii: I ,, ___ "' 

I OF ITS.~S OIlTiIOUTLlRITT£N PERnISSl0... I U~SHMODIFlED=Wed Oct. 1-0 20Hll: 17 198'+ } .... -----------+---....;...---....:....--....,....-l j C I CS M75,aS -~ -24 ~ i " 1 __ ~c=OP~y~R~{~~TJI~9~~~ __ ~O!~G~lT~~~~~w~I:~.~~E~N~T~~~~~P~DR~A~T~l~ON~--~------l,--~~~~~~~~~~::i-~~~~~~~~--L---~~----------:_----l-__ ~~----------~-----L----~----~----_;~----~~~~~----------:-----------" . 
'1/ 8 1 7 I '. ~1L.......~-~-~-~--.L..--....:.-.--L---.::..---1LL--~--L...._~~-----'-----~--------.,. 



.. 
... 

8 7 '5 3 2 / 

L 

D I ~ 
/ 

c 

i 

J 512E 

IL-------,~ 

) 

B 3 

;1 

I 
i OESL 

,j 
ii 
" A 
" I 
!j 

• ~'. T57 AS<.512E-; :0)H 
XS(SI2E-I :0)H 

.tKT YS(SI2E-I:0)H 

:i 
'I 

I 

i 
-j 

) 



, I"" 8 I 7 I .f:, I '5 \1/ 't I '3 I 2 // 

I 
. I , 

I j 

! 
1 

D ;) I 
i 

/' 

i 
- j 

H f--
I 

" I 
j 

f 

) 

,;:::::. 

I i 1 $(SI2~-1 :0>'-l'1 , 
jSI2E MX2Dl(S12E-l:0)L'L : I HD2 

SI2 Y$(SIZE-l:0)H,r ~ 

i0$(SP;:::-1: 0)'-lQ ~ 1<02 I 

MX"5 H'L 
SIZE ~X200( 512E-I' .>L "- ! : 
~ 

I j ,1· 
-----'J 

~/ 
SI2E ! 

. 
MX:>S L'L ~ 

i 
, 

2L!i~L~-~-tI --.J 

i . 
i 

j~ ~. 
! I ,I 

I .:i 

! 
,l , .. 
~ ; 

i 
"'! l 9 ~! ~ I 

I . 
i . 
t 

, 
i 

I 
, 
I 
; 

1 4 1 a I 
D D D ~ f < 

-i 
j 

~r-

I 
t I 

I 
~ f 1 

i 
I I $(SI2E-l :0>H ... ll , 

t 
j 

rJ-c, U(SI2E -1: (3 >H -1- r- . 
I Hl$(SI2E-l :0>H ... 10 
J Is 

o I ,j A 
i 5$ H I 

.j 

! ~ 1 

I 1 DATe. I ENG: . 1 [)AT£ 1-· T" 1:'. I REVI5JO~ ~J510Rr DRAWING DmN~ DRN: \ 11.:"'_· ;1 "THIS ORIlUING ~ND 5PEC!FI~TlO"S, HEREIN, IlP.E THE R!'I fCD Nu"'SE"R OATE 

~[]]~rnOO[~lw R. McNamara IS-Nov-a] i R. ict--!::tmara a-SOv-B] I 
i"':i....!X . """,......,.- , PR~PEI!TrOF CIGIT~~ EOUIPMENT CORPGR~TlON Il~D - TITLE=MUXI5 ~''';',;J __ , , 

SH~'-!.. NOT s: RE?R:'W:E:l OR COPIED OR USED IN UHC!-£ X~FIRST=0 
CHK'D: I DATE l5r.=::::':" 1 0- , . I I OR IN PIlRT IlS T~E B~SIS FOR THE n"NuF~"TUP.E OR SIlLE r 

i I 
A83REV=MXi5 X~STEP=SI2E 

R. McNamara IS-NOV-a) iNEXT H1GHtr< ASSEM9:.r: 15~~:: .:::/~ ,:..~=E; :=:-:.'. i 01=' ITEMS UiTHO:..r~ WRITi~N PERMISSION. 
ILAST~MGDIFIED=Wed Oct 10 20:09:'t2 198't 0 -- ...... ~- ""\.- - -26 E ! ~ I , -- ",'=:-(..:;- '" ! 

COPYRIG><T I q e 4 D!GlT"L EOUIPMENT CO.POR~TlO" , 
I 1/\ 3 ? ~ / B I 7 I 5 5 't i " , 

,- .. --"--- .- .. -~ .. --- ... '-~---" 
1_._. 

I c ( 



, ~' 

) 

) 

~--.-~,~. ~--. -"'-
, < 

8 7 5 '3 2 
i 
i 
I 
I, 
I 
I 

D E9 88 VALID( H) STATIC 
RAn 

SKx16 
E1 88 

Dj 

--, 
c 

3 

A 

EPR<15:8>H 

C k25_M!..!A!:!.!:.P(~L!:..L) ________ c,L--r---,2=2-+,S""BA,,-+ ___ --, 

GND 2 SAa 

GND 1 CAB 

XDMAQPE( H) 2'3 CBp 

'u\LY.V!iW!';.R~( !:,H..l.)~ ___ ...."._f-_____ +-_"3Lj()I R < 0=DR I VE BUS ~) 

E<;!.:'Ni29--hL",::;~Sc::'-t,-"5'-'(,.bL~)~~4--+-_____ -+---,,,2"-{1 DE L5S"5 

El13 83 

EPR<7:0>H 

GND 

2) C9'1 

I 
'----------~14DIR (0=DR I VE SUS A) 

L-________ ~2~1{l LS545 

>-----.,----,~-----------_lOATA ADOq 

/ GND 20 £t 
Lsa 15 +3VA 

MA" Dr 5A8LE< H) 

WR MAP( L) 

~M..!!A:!!:P~A!!<D~<£.2,l,.1 ~: .!,.:1 4:!.>~H,-- Q 0 XDAL<21:1't)H 

LS37!f!1..!.1-1.:f----!R~5.!.Y.!..tc:!.,!=.C:>.( !:".L ) 

OE 

GND 

MAP AD(13:'3>j.J,r 

Scatter 
Gather 

Map 
I 

XDAL<c?l:;">.., 
E2/E5 
158 EPR<15:0>H 

~---lQ 01 : 

~LI ~LO~15~M~8~(~L~) __ ~.~ 

MA<23:9>H 

DMA- )MA( L ) 

~D<23:'3>H 

MA(23:'3)H 
X'!ated 
Address 
Latcn 

MAP 

"THIS DR'''W<G ANO SPECIFICATIONS. HEREIN, ARE THE RE:EVi~~~M~i~TO~:TE DRAWING DEFINE ~rniJOO[ill~[[] D~N: McNamara 3-g~:::S't ENi{ McNama~a 13_g~TT_Es't 
PROPERTTOCDIG!TALEOlJIPMENTCORPORATIONQND , TITLE-MAP GROUP X .. FIRST-0 dl n ~ n.n n ,,,,~',,,,,,,' _____ j--=~,..-+-=:-;:=;:,..-_,-_,,,,:,-_-, __ 
SHA:.L. NCT 3:: REPRODUCED OR COPIED OR USED IN LlHO~E I A88REV=MAP X"STEP=5 I 2E\8J u., u, (1. ~, U "'Ci:fK.'DM:,-:Namara DATE SI-EF.T o~ 
OR !N P,.:lRT AS THE 8~S!S FOR THE MRNUFACTURE OR SALE R:; '3 OCT 8 ,.. _ '-~r'\-
OF ITEMS LJrTHOUT LJRITTEN PERMISSION. CIRCUIT .. TYPE=TRANS .. MAP 1--___________ .j..-_______ .l.--__ -_"-jNEXT HIGh~R ASS::MSLY: 1'''o:!:.! .... ts'I' 

COPYRIGHT 1934 DIGITAL ECUIPMENT CDRPOR"TION LAST .. MOD I F I ED=Sun Oct. 7 18: 33: 't9 1 '38't __ 

AD(13:'3)1 

I 

I 

J-~~~~~~~·--~~~~~~~~~7---L-----L~~~--~~5~~~--~~--~~~5~~--L---fl\r---------~'t----L---~--------~3~--~----,---------~2~--~~~~~------~--------~~, 

l'~------~----~------~----~------~----~------~----~~----~-----L------~----~------------~--------------~ .. 
c 

I I i 
I 



D 

C 

B 

A 

) 

r 
c 

8 

GND 

TINIT<H)l" 

J=lR8( L) 7 

GND 

TDMGO(H) 2 

T5~CK( H) '5 

TREF( H) II, 

TBS?( H) 

ENB B541C L)7 

BUVR£5ET< H) '3 

T JAKD( H )12 

R I AK Ie H) 13 

J 

TRPL 'l'(H )11 

TSYNC( H )1'< 

E24 

£19 

E'5 

( 

7 

NC 

XWTBT( H) 

XDAL(21:13>H 

ENS BDAL(L) 

RCV BDAL( H) 

• ! BDMGO( L) 

'" 85;'CK( L) 

! 6 R5ACK( H \ , 
I 
;12 8REF( L ) 

he RREF{ H) 

i,'5 BSS7( L ) 

:11 RBS?( H) 

B!RQ(7)L 

'5 

El1/£313/E35 

248 

E151B 

NC 

BWTBHL) 

BDAL(21:13)L 

/ 

1 BH~K!(L) 

'3 RIAI(H H) 

" 8DMGI(L) 

16 RDMGI< H) 

12 8DDUT(L) 

II! RDOUT< H) 

1'5 BDIN(L) 

11 RDIN( H) 

'+ 3 

85YNC( L) 
119 8DI N( L ) 

GSS BDOUT<L) 

BRPL'I'( L) 

BDMR( L) 
lle BDMGI< L) 

{'S0 BDMGO( L) 

B5ACK(L) 

BlkQ(7)L 

BIRQ(5)L 

BIRQ(')L 

BIRQ(4)L 

8IAKI< L) 

BIAKO( L) 

BWTBT<L) 

BB57( L ~ 8DAL(7)L 

BREF( L) BDAL(5)L 

BDAL('5)L 

BDAL(4)L 

BHAL T< L) {'1l0 BDALO)L 

BDCOK( H) BDAL(2)L 

BPOK( H) 

BINIT(L) 

BDAL< 1 >L 

'~ BDAL(e>L 1 ::._? 

m::VENT< L) 1 

I I B1 AI(O( L ) :~2 RIRQ(7)H 
ARB( L) 

I .. BDMR( L ) E15 1B 
" '3 

Ie; RDMR( H) BIRQ(4)L 

i'2 8RPLY< ) 

ilB RRPLY( H) 
BIRQ(5)L 11 

1, '5 BSYNC(!. ) E32 

:11 RSYNC( H) '3 bo" RSYNC(!. ) 8IRQ(5) 

'" I 

DRAW I NG DEF INE 
TI TLE=Q3US X .. F IRST=13 
~BBREV=QBU5 x"STEP=SI2E 
CIRCUI T .. TYPE=Q8US .. INTERFACE 
LA5T"MODIFIED=Fri Det 12 1~:31:213 1984 

'5 

RIRQ(4)H 

RIRQ(5)H 
XDAL(21:13>H 

RIRQ(5)H 

Q-22 3us 

i 
I Q-22 Bus I , 

-iT t - - ~ ,onertc._e, : 

" f 'v 

I 
n 
I l 
I r 
I - . 
lj 

DR'I' DATE IENG: ' DATE Tr~-' 

~ 'ol ~ 'olq[l~ ~ f.,! ~;;-;H~;;-" ~;;;:~-:-:C_N_a_m_.a_r_a-l-_3-"",~C"'"'ATT""-:_'<-h~""'H~"-'~ :::,,",,~'_' C_l'i_' a,~_a_r-:~""F,...!!_3-_0-;-~T_-_S"~ .• I ~:-~"",' o"",3;;:;a:-, _C_3_~-:; 5..,-,;:;;;:;I N=-:' -:-' =:_=_~ =-_:"_' =-:=:=:--
,--~ __ ~ __ ~ __ L!!J __ ~ __ ~ __ ~_-1-'R_._M_C_N_a_m_a_r_a_.L-3-_0_C_T_-8_"-JNEXT HIGHER ASSEM8;',:r: IS.;o~::: I;C~, ~~ ',f, ''':""'3::::;; :;::::'. 

j 
, _= ~?S2S -~ -2~ ~ I 

3 2 

I 



I 
I 

.' 

) 

",,,, s I 7 I 6 1 '5 \II 't 1 3 I 2 I ., / ~ ______________ L-____________ ~ ______________ ~ ______________ ~~ __________ ~~ ____________ ~ ______________ ~ ______________ ~ 

D 

c 

, 
j B 
i 

1 , 
I 

1 
i 

_.'-

eTL 

uVERR(L) 

suva KOCH) 12 I.NCLKO 
I uVCS<2:0>H " .... ,0 .... 8 uVCS(2:"(1l) 

DAL0l:0 ) I uVEPS(l ) 
ELt't 

IS uVEPS 
J uVWR<J. ) - OC379 'tr uVWR 

~ ;-1 uVAS(l) READY 13 
1, uVAS 

\ uVDBE{l) -
bJ'" uVDBE uVERR hl't 

\. uVDS<J. ) - U 

71 uVDS 
\ 

~ uVBR1't ' ,h.91 
uVSM<e>l lr., uVSM0 t-' -

uVD~L<31:0>H 

FROM uVAX READY( H) 

uV8R< 1't>L 
BuVRESET< H ) 

EPREA1>Y( l ) l'5r ~RMRDrERR uVHlT h.9't uVH~L T(l) ~32 E2'5 

uVRSSET(L) '5"F\!'f ii' 13 L5\!'f'::O"""(J-"","2--,-,B"",u"-,V",R""I='""S",E,,,-T<~l""-'.) 
t-' 

1<1 i(Q( 't >H 89 RlRO't uVAX u .... RESET :,.... 9'5 

XDAL<0> 

8~ 
10 
11 

cr~ ______ ~luN~IT~R~O~(~L~) Dt RRO(H) 88 OLRRO INITRQ, h'3£> 
t-' 

DLXRQ(H) 8:" DlXRQ 
HI-2 
ADDRESS->X~2<21: 16> ' e- >XDAL<21 : 1 > ,1- >XDAL<17: 1£ > 
0-)XDAl<21:1 > 

XDSI 'RO(H' '86 XDS I RO In Le.rfoce RUN 26 RUN(L) 

BREAI«H) 8'5SREAK 
'RHAL T< H) 92RHAL T XDAL<21 : 16 ) t-___ ""X""O""A""L"'<2"-!.,;1 ::..I!..!'6~>~H 
XDMA ~PE(H) 79 XDMA OPE 'Go te Q8IOCYC p.,.1<..!'t ______ -"'G""8""10:<!C"-Y'-'C~("'.t.'-"> 
AUX HlT(H) 8't TX AUX HlT " " f en XOOl( 1 :'0)H 70 .... 69 F<1:0) LNCyeCD( 2: 0) ~F-"''t'',-='2:..::;1'';...::~:::!2-"",uv........,c:r,u..;..OC.>=JD«2,-,: ...... g!):J..t H: ~ ~'t E...,.IN",S,-"O",A:.!T.;::A""<.Lc..!''----'''2'5,,,,{] DATA EN8 EPR< 15: 0)H 

220 '5% 1 .:.T ... IN:..:.I ... T:..::(.:..H:..:;) ______ .:.>10~""I HNIT Array EPR( 15:0' 
13 I ~ 

11 7 "s"-''--r.-'"''-____ D><.P.:.:..D'''C=-O=-K:.:.(''''H'-'-'-) ___ 999 ROCOK :BDR< 3:-0 > p'~'7'5/7 ...... 71 BDR<"):0 >L 

l C't0INTRVl TIM( U101 INTRVl TIM CS MAP,MEAR 9 -CS nAP; EMEAR( H) 
10ur RINIT( H) ~-8 T '50V , ~INIT CS MAP p~S CS MAP(L' 

-G"'l.!N""D ______ ~lZ RPOK( L ) "3?rIlPOK CS TOY' 7 CS TOY( H , 

HI ROMDlATCHCL )~J~ HIROMDLATCH .cS PROM"6 CS PROM(U ,.... 
£PAD ENa(l' l'5r EPAD ENS EPAD , .. ~ EPAD( 1 >H 

r---,H.!!l"-T,--"E"-N,,,S~(.lc..!) __ ,,,81,,('-::J HL TENS 

R29 

+5.ev 

CDNF<'t:0>L I CPU CDC 1 : e )LS21'8a;CPU CD( 1 : e , 'DLAD<1: 0) 't2,'tl -DLAD( 1 : 0)H 

\ BOG C!:L< 1 :0>l7S,77.r 

T.O(H' 2'; 

lOCAL NXM(H) 20 

LPERR<J. ) 17.r 

MEMCD< 1 :0)H 10't .... ,0J 

aDG CD< 1 :0) 

LO. 
LOCAL NXM 

LPERR 

-MEM CDC 1 :.0 ) 

CS DL 

DLRD 

DLWR 

MSER( 1 :0) 

.. 0 CS Dl(U 

h18 DLRD(l) 

19 DlWR(l) ...., 

"'l06 .... 10S MSER<t:0)l 
u 

-

uVCYCCD<~:0)l 

LLL q22 .bus cycle 

LLH csmap +csmser 

LHH olDlE 

;"'HL q22 bUs Interr,upt. acknowledge (lAK' 

HU.. .q22 bus cyc Ie < lock) 

HLH csmap + csmser< l-ock ) 

HHl csprom 

HHH 10 l'6mb (lock) 

HL CSMA'? 
HH i'SEMEAR 
LH DLE 
LLLlEGAl 

lEDS<'t:0>L 

c-> 
uVAX 

CONF<5:0>L 

c-> 

1 .7 

uVDAl<31 :\0>H ... Interf-ace f-eEPAD< 1 >H 
Gate 

, Array ~ XDAl<2~: 15>;.; 

1--

I 
: I' 
r 
i 
I 

~, 

i 
~ I 
::>1 

I 
I 

I 

1 

l, 
I; 
I 
r :::, 
I' ,-

·THIS DRAL/ING ANO SPECIFICATIONS, HEREIN. ARE TI€ 
PROPER!T, OF DIGITAL EQUIPMENT CORPORATION AND 
SHA'_L NOT 9EREPRoout£o OR COPIED OR USED IN UHOLE 
OR IN PART AS TI€ BASIS FOR TI€ MANUFACTURE OR SALE 
OF ITEM IHTHOUT URITTEN PERMISSiON. 

REVISION ~!STORY 
REV EtO NUMBE~ DATE 

~W NG 
TITLE=GAlORl 
A88REV=,GATORI 
CIRCUIT~TYPE=GATE+ARRAY 
lAST~MODIFIED=Mon Oct 29 

DEFINE 
X~FIRST=0 

X+-STEP=SI2E 

DRN: t DATE ENG: I DATE IT! TlE: I 

BARRT nASKAS I )-OCT-8't BARRT "IPSKAS )-OCT-a't uVAX int .. ,.f,Qc .. 5at. .. <:0,.,..::." ,I ',", 
t 

COPTRIGHT 1984 DIGITAL ECUIPMENT CORPORATION 

1 7 6 1 
---'.,-------.. --...:..---~:--- '''---'''r' 

09:'35:21 198't 

'5 

CHK '0: I DATE SHEET 1 O~ 1 I 
., OCT L-;;~~-?nAE1:~ij"y.'--t~ ;-;::;:;'ir-""T-'"'"7,;"-;;;;-;;;:~--'--';~1 Ii BARRT nASKAS ,.. -8't'NEXT HIGHER ASSEMBLY: 15I2~'1 CODE I NU"i5E'< i ;;:=v " 

r------------+--------'-----1 ,D C5! M7St3S -2 -29! 3 i ;; 
"'-.;' 3 

----- .. _---. 



.' 

."" 8 I 7 I 5 I '5 \lI 't I 3 I 2 
. 

1 / - , , 
t 
I 

J 
15 Pt 13 12 1 1 10 9 8 7 5 5 4 3 2 1 I - , 

@J e (5 0 D 0 () 0 0 (j 47 

0 0 0 @ l Q 0 Q 

" D vss EPR0 EPR) EPR'I EPR& EPR10 EPR11 EPR12 £PR1't EPR1'5 CSTOY EPAOI OLAOI DLWR VSS D 

P (} a <5 5 C> 0 () 0 0 () 0 (j (j 0 0 P 
! 

BOR2 BOR0 EPRI EPR2 EPR'5 EPRB EPR9 
~)CS~ 

CSPROM CSOL DLRO EPADENB X020 
!. HIROMDLATCH 

N CJ 6't 
CTL Q: ICt)XWL B ~ (j @ @ 0 @ 0 0 l) N 

BDGCDI BoRI £PR7 vss vdd vss oLAD0 vdd OBIOCYC X019 XDI7 

(j () @ 
CSMAP,ENEAR 

0 0 6 .1--
, M M -

CPUC00 BOR] vdd X021 x.o.:i Xol& 
: sland off slandoff 

~ L CJ a 0 0 0 ~ D 0 L 
HLTENS XOMA OPE SOb_Oil vss RUN ENBOATA 

K c) cJ ~ 0 0 0 K 
C Foolprinl C 

XDBIRO CPUCOI vss "VCTC02 UVCTCCDI T.O. 

J 6 (3 a Side l/lop VIew @ 0 () J t , 
OLXRO TXAUXHLT BREAK vss "VCYCC00 LOCAlNXM j 

) 

lSI'532-0 f 

(J cJ 0J ~ <5 0 
. 

H 1 "t't pi ngrid H 
DC379 ! RIRO't OLRRO vdd - vdd "VBM0 LPIORR 

I 

~ G cJ (5 @3 MICROVAX Int.erface 0 0 0 cG 4 RHALT "VHALT vss Gat.e -array READY BuVCLKO I'RMRDYERR 
stand off .. 

,:; 
F c] C] 05 0 @ () 0 F 

"V8Rl't UVRESET IN ITRQ vss "ve51 "VERR 
slandoff 

E 
~7 

0 (] @ 0 6 6 0 E 
B RPOK RINIT vss "VEPS ... VD5 "VCS? -

0 () (j 
ext.ra pin 

'0 0 D o @ D . 
DCOK MSER0 vdd ,NWR ... VCs0 

INTRVl TIM 

C l) l3 () 03 t3 (g B (9) @ 0 (0 0 0 6 6 C 
TlNIT MEMCD0 MsERl vdd uVOAL't vss "VDAUI vdd vss "VDA120 vss ",VDA12S ,NDA12'3 "VOAl31 "VOSE 

B () (5 lJ a (J (J (J l) lJ B 0 0 (j 143 0 8 r----; -I-- 0 
MEMCDI ... VDAW "VoAU "VDAl3 uVOAt£. "VoAlS "VoAU 0 ... VoAU't uVOAU S ... VDAU'3 uVDA122 uVOA12'5 uVDA126 uVDAl30 ",VAS 

~ ,(j (J l) a () B a () 0 B 0 5 a @ 
; 

-A A 1 
! 

vss ",VoA12 ",VOALS ",VDAl7 uVDALS uVDAU 2 uVDAU) uVOAU'5 ",VOAU & ",VDAU 7 uVOA121 ... VDA123 ",voA12't ",VOA127 
v~s ~ i - - , 

15 1't 13 12 1 1 10 9 8 7 5 5 4 3 2 ~ 

" A -
, 

I 
< 

, 
.. : .7 . , 

) 

~: ~EVISIOH HJSTORT DRAWING DEFINF DRN: DATE I ENG : I DATE ! T :TL:: : I "THIS ORI>WING I>H!) SPECrnC<lTlONS, HEREIN, <IRE THE REv ECC NUMBEi:l DATE 

~rn ~ [QJ[ill[~J[[] 
8ARRY r1ASKAS BAR::Y MASI(~; 1'5-D::C-8] I D~319 p"r; q:::-''-s''''=''';- -~::> .'-=-. I , PROPERTr O. OIGIT<lL EourPMENT CORPORATION "NO ,. 

TITLE=ga1pads L. .~.... _:>!:.,) .. -_" __ '* .. - ..... , 
S~AL.L NOT sEt REPRODUCED OR COPIED OR USED IN LJHOL.E X"FIRST=0 LL'5320 IN 1~~ PIN GRIJ ~~~o~ . i 
O~ IN P"RT <IS THEB"S!S 'OR THE M<lNU.ACTURE OR S<lLEI 

I 
, CHK'D: DATE ISI-';:~T 1 O=- 1 ! 

j 0;: ITEMS IJITHOUT URITTEN PERMISSION. X"STEP=SI2E BARRy MASKAS INEXT HIGHER ASSEr:8LY: J 5 i'::':: I CODE ; N·~:13E" -.:: '. I , 
11 

COPYRIGHT 1ge4 DIGIT"L ECUIPMENT CORPOR<lTlON 
LAST"MODIFIED=Mon Oct. 2~ 1 1: 't1: 't71 ~8't 

I ! I Dies I 1":7535 -0 -30 l3 i : 

.a 1 7 I 5 I J!\ I 3 ! 2 
I , ·'iV '5 't ~ "-t- , 

~--- ....... '. ~- --.- -.~ - , - --.y- - _.- ... . -- -~ _ . -".-- .- - - " . "---, - "-," -- , ... 

o c. 

t 



J 

) 

co 

D 

C 

B 

A 

8 

ENg uVDAL L 

I 
PALOI :13)H 

TS7 
I 

47-o 
uUVDA L 01: e>H 

IDAL<31 ,29=0)H 

lDAL ,I ADDRESS 
LA~~H I 

o 1 •.• 
L-t 2'9:8 . 

See PC;· 1 .7.2.1 -'L~F. •• P---J 
• 

"TH!S DqQUING ~ SPEClr'"lCQTlOHS. HEREIN, ARE THE: 
PROPERTY 0: DIGITAL. EQUIP"E .. T CORPOR"T10N "'NO 
:;~L NOT BE REPRODUCED DR COP I ED OR USED I" UHOL£ 
OR W P"RT <15 THE B"SIS FeR THE ""'NUF"CTLIRE OR s.o~E.1 
Q;' ITEMS ~ITHCUT LOlITTEN PERMISSION. 

COPTRIG"T I~S' O!GIT"~ EQUIPMENT CORPORQTIOH 

8 7 

7 3 

See pg. 1.7.2.5 £MOO, ERRO 
(::lOORESS -- REGIST£ft 

ROMDLATCH( L ) 
(23: 9) 

~r' DI\ ... 

See pg. 1.7.2.113 ':'5!'001 

• ~~~2i~" /' REGISTER 
DMA QPE H " DP£DI\ ... r!t: J, ,.,) H 

~~ ... ERXl' H UP SER< I)L 
t: LeE PE ~c"(, 1) 

OPE 

- '-107_2 ,1-1 

See pg. 1.7.2.5 BOOT -AND 

• DIAGNOSTIC 

IHLT ENB 
REGISTER 

L ENS 01\ ... 
1CPU CD <1:13>1 CCD OS~' 1BC'R<3: 13> H 
rdL b U<. j. \1 - , BOG 

I ... s ARB CPU H 
flOK L POI< 

I 
See pg. 1.7.2.3 JNTE~~T 

CONTROl.. 

• DLl'3-. 
DL~ 
os' .... 

(3:.3) , .... 
"""' .. -

""" QlACK L 
.f 

I 
IDB<I'5:13>H 

See PC;· 1.7.2.2 
See PC;· 1.7.2.5& 1.7.2.7 t DCHA HOLDI"G I 

BDRSEL L IDAL 58 

I ADDRESS S1 t ~~::'t. 
DECODE ~; I :'°h .• 

~; I 
'L~. 

~~I 
Sg 

REVISION r4!STOR .... 
RE~ teo HUf"'9ER OATE 

''::H"( LL 

Yd~~rE [ 
Q31.Q~ l 

utJ'J_[ L 

I~~q~ ~ See 

DRAWING 
T ITLE=GA 13LOCK 
A8BREV=GA1BLOCK 

EPS 1:YCLE 
REGISiE~ 

POrHTEJll=IN() 
TTPE LATC'" 

CSDL ( 31 5: 13 ) DOL CS9lR 
'31.-s-e RQ 

AD' 
pg. 1.7.2.1 ..De 

• 

I CIRCUIT~TYPE=GATE~ARRA'r' LAST+-MODIFIED=Sun Oct 7 213:17:53 198'1 

• LATCI-4 AND Tor 
DATA nux A"NC' 

ADORES'S. :tux ANO 
VALID BIT nUl< (31 :en 

ICSDL L l)QTll 
.. D, .... ~DO~~ 

~~tJjr( ,1'J;c) r---
~r !Nl L 

LH' See pg. 1.7.2.0 
LHj)~ H See pg. 1.7.2.6 

( 1 '+-'3 ) 2 TO 1 
3 TO 1 

21-16) MUX 0 
1- )<21-18) MLJX 
0-)(17,16 ) 

F( 1 : e) H 
ISU 

2 

-1 I 
15B j&B 1 

~ 
, , 

..-- D Q2 TO j , , 

i , 
LDI MUX 

" 
I G . 131313 , 

I U I D 

See pg. 1.7.2.7 
16B 

Ie 
RDMUX 

11 
12 

~13 
-

'r'f-
1'1 
1'5 
If, , 

.II? 
10 q r C 
I !-RDMUX~ H 

RDMUXB H I 
, 
f 

RDMUXC I H I 

IEPSDB<1'5:0>H 

F 
15P i 

~ Q i 

~ EPR m,.'" ! 
T57 i I 
,~> i 

EPR ENB L i 

~ 
, 
! 
I XDAL <2::18>" 

:3 

See 1.7.2.& I I pg. 

1 

, 
DECODE i 

;--f , 
F( 1 : 13 ) I 

I 

t--

aTS X:)AL < 17: 15 >f-
Tl.~rI 

~ 

I· 
1 , 

\ 

~ I 

-.:. . 
_ 2; 

'5 '+ 3 2 ''-. 
~:~-.--------==:=-_-._-_-_-__ -__ -_-_--------------~--------------~----------~ __________ ~ ______________________ _L~ ______________________ _L ________________________ ~ ______________________ ~ __________________________ ~ 

-- ... - ........ _"-----

( I 

. 



.. 

) 

\ 

) 

c 

-j 

1 c 

i 

j 
I 

t 
t 
f 
j 

-J 
j 
1 
~ 

l 
I 

B • -I 

r , 

1 
I .. 

1 
1 

~ 
A i.i 

j 
'! 
:1 
" 

j 

8 7 

TIMES=2 

DALOI )H 

1 O~31 

OAL<1e)H uVDAL<'3e)H 

2B 
IDAL<2'3:28)H 0 -Q 

1...01 

G 

a 

29 i~SAD<' :0>H 
IOAL< 1 :{3)H 0 a 

LOI 
G 

Q 

-28 
_~ __ 1~S~D<1:0)L 

~ -
sa 

IDAL<-27:20>H D .c-
LDI 

G 

Q 

189 
IOAL<19:2>H ~ 

TIMES='t LOt 
....... r---~-.tG 

IAS<U3 
1 

WR L CS<t:9)H 1 
LLL FPU ~OMMAND LHL R~Gl T~R COMMAND ~ HALT ACKNOWLEDGE 
LLHRcGl TeR + FPU WRITE DAT~ 
HLH FPU ~AD OAT~ 
HHH REGISYER + F~U RESPONSE/READ DATA 

"THISORIUIING AND SPECIFICATIONS. HElIEI". ARE THE 
PRoPERTY OF DIGITR~ EQUIPMENT CORPORATIOH ANO 
SHRI..~ NOT BE REPRODUCE1> OR COPIED OR USED IN IlH~E 
OR IN PRRT AS THE BASIS FOR THE nRNUFRCTURE DR 5R~ 
OF UEMS UITHOlIT WRITTEN ,PERMISSION. 

COPTRIGHTl984 DIGIT~ EQUIPMENT CCIlPORRTlON 

REVISION HISl{]RY 
REV co NUMBER DATE 

88 
I~SAD(27:2e)L 

18B IASAD(19:2)H 

-~ 
198 lASAD(l'3:-2)L 

) 

D N 
X"FIRST=9 TITLE=GAI 

~B8REV=-GA 1 
CIRCUn .. nPE=GATE"ARRAY X .. STEP=SI2E 
LAST .. nODIFIEO=Sun Oct. 7 -213:213:28 1'38'+ 

/ 

IDAL<11 )H 

IOAL<31 )H 

IDAL(5)H loa 1 

WI 
"G 

_ LJS 
-Q 2 

lDAL<'t)H 

l00l(3)H 

JDAL(2)H 

'3 2 

NA&2 

DLWR< L) 

DUJRON<L) 

IVI 

083 
-:>_-o!:E.!:..P~SR~-'~ DLRD(L) 

085 

IV't 
ICSDL( l) 2 2 

J- A9 .. 
5 -
2 

"3 .. Al 
5 

I> 
7 

091 
>'-_--tlJ~P>DLAD< 1 )H 

IDAL(e)H 

ORN: "DATE ENG: 

~rn~wffi]~Jf]l h:-C::-::!=~R=DR.,-: Y-, _MA_S_KA_S---<i-'1....,9~=~E=T~::--8_"3+S=:::~ .. y ~ASKASOF 
~ ___ ~ ______ ~_~_a~A_R_R_Y_M_A_S_K_A_S_~19~-~O~EC~-~8~3~NEXT HIGHER COD~ i 

CS 1 

1.7.2.1 

1 " ; 

I --J 
1 
t 
I 
i 

1-,,1' 
.... I 

1 
I 

t: 
! 

3: . 
j 
t 
i 
! 

-J 
t 

J 8 .7 & S't '3 2 

~==========~=-__ ~~_= __ =_= __ ~_~ __ ~========~=-------~~------L---~~~--------__ ~: 
I ,-



,> 

J 

) 

) 

1 

~~ _______ 8 ______ ~I ________ 7 __ ~ ___ I~ ______ 6 ______ ~ _______ 5 ______ ~W~ ______ ~ ____ ~_I~ ______ 3 _______ 1~ ______ 2 ______ ~1 _____ • ___ 1 ____ ~,/j 

I D 
! 
! 

i 
! 
'! 

1 
; 

I .r---
1 

,.-::::;:: 

c 

S 

-

--

+5oev , 

SELCOL( H) 

MA< I '3)H ,\.13 2 ' 
o ~ 

£79 

I I 

1-~lJL-I-__ .rn§S!fWTu<~e~>HtL =[ MEMCD< 1 )vMEMCD(0 )*MEML-JRlIEuVCYC J 
f'-'-+-__ -"-'M=SW"-'T'-=<~l_'_'>H_'__ =( /MEMCD< 1 )lIEMEMWR*uVCYC J 

8UF EHB(L) ={ R~~~t< 1 tllE/I':1~~CD~~illES/MEMWRlIE( SELCOLlIE/DMA- )MA+{)ATA8UFENB)+ 
auF EN8<e>L =( /, ,,~~,;il~~~ '~t$', ~S)MEMWRlIE( SELCOUV {)MA-)MA+DATA8,' UFENa)+ 
aUF EN8( 1>L =J ~ '~~1 ~Stl ~~" ,S,2/MEMWRlIE( SELCOLlIE/DMA- )MA+DATABUFEN8)+ 

f-"-__ --"'a"'"'DI=R..:...:T<'-'=L~) fo[~ '*({5 ~~b +~ tllEMSERl )] 

START C'l'~( L ) =bv.e~eiiE~~Rl1kY~EfJ1E~~A~ 3l1EUVCYClIE/MEMWR+/uvcrCCD<2 )lIEUVCY'ClIEDONElIVMEMWR+ 

MEM CO(1:e> 

LL EXPANSION MODULi: 2 

LH EXPANSION MODULE 1 

HL LOCAL MEMORY 

HH NOT USED 

E13e 

119 r'Ll ____ --"L"'O""C""A""L-', N:,:;X,-!!M""(",,,H.!.<...) 

'6, All 

I 
~~18 I .. E79Pl~(H) 

I' A9 08 ~-=--""'--'--'-'-'-'-':'---+--+-----------"-'l 

M!..:A!:!.<;>.;::>=..3"" :~2,,-,ee..:>,-,-H,,--_____ 4:p a' In F7<3P 13< H ) 

~: R .02 '2 MEM~D< 13 )H 

.08 '2 RAS<cS)H 

7 AI 1)7 

§\ 11; A2 F 
06 

17, A3 '5 
,1l5 ' 

3 18 .o~ 

7 

f1 RAS ALL( H) Ol 
'tp 

RAS D£CODE~ L) 
'02 

''j~ EI 
~ 01-

LOI6MB(L) '5~ 
, .. ,E2 

08 .::1 E38 .. DE 
SG1(l) 6 Fa2 EI00P'''(H) \)'5 

R23 leK ~: 0 
'5a "~,',;:. M -I" MEn COO >" +'5,0V. MSID('t:'0>l ..: ~. 

v ~:., 

.,.Bu""V"-,R",,,?>=' .... t""'TC.!(-=-H!.!) _____ --""-,1! q C5 , 

1 

RA'S(7:·f! )H 

£2/£11" 

1-1 LL DECODE 

L LH ILLEGAL 

L HH RAS <=tLL 

L HL IDLE 

E78 ~~'i1.l 

00,I? HllBPER(U =[( PE({32)JlE8YTACT<2)+PE(03)lIE8YTACT<3) ]lIEMSER<0» 
2K ~.fa9 P .01 f'-~1"---",1...,.o,-,-1e;",,,p-,,'E~iR(,,-,L,,-,),-- =( (PE<00)lIEBYTACT<13)+PE<01 )lIEBYTACT< 1) ]lIEMSER<0)] 

A III A 112 1~ P~RR<L) =({ PE(00)JlEBYTACT<0)+PE<01 )*BYTACT< 1 )+PE<02)lIE8HACT<2)+PE<3)lIEBYTACT<3)]JIE 
PE<e1:'0e >L {::f i~ L 0112- MSER< 0 )lIE/MEMWR ) 

MSER<e>L '"i" 11 1 0'<'6 £NS<:As<e>H =[ SYTACT(0)lIESELCOL] 
L 6 :~ ~ 

r7;- I' <> D'S ,7 ENS CAS< 1>H =[ 8YTACT< 1)lIESELCDL ] ..-
BYTACTo:e>L ¢:; i~ L 0' Ie ENB CAS(2)H =[BYTACT(2)lIESELCOL] 

& 19 8 1)7''3 ENBCASO)H =[ BYTACT<3}lIESELCOL] 
A 

SELCOL( I ) 

" 

~ 

,-

" 

, 

, 1 

f I 
! 1 

J 
f 
! 

I 

J 
" , 
i 
i 

c I 
;' 

i 

I 
: 
i 

~ 

-

I 
I 

1 

I-J 
1 . 

~~~;':~~~~~~;;~~~~~~~~R~EV~!~SI~Q~~H~!~ST~CR~T;,:r=QRfiiyliNiG~----------~~~-~r:~~~~~~~::~~~rD~R~N:o-----1:!D~A~T~E~lEENNiG5T:-------T~O~A~T~E~lTTTITf:~J€~:------------_;, ~. 
I -THIS DRAUIHGAt«> SPECIFICATI~S, I'£REI", ARE THE REV ErO "",,SEa QA-- DEFINE ~rnliJw' illJ~illJ· 0 

PROPERTT OFDIGtTAL EQU,IPMEHT cCOIlPORATlON AHD E~l'~-~~'§~~'~~~ , n " ,0, ~'. '. . II ., BARRl' MASKAS 3-0CT-S'i "8A·;:~Y I"'ASKAS ;-OCT-S<; I M~Mr:"y C:-r'Ol '~,.r-'" ,... -:>"-- ,; 
SHA:'!. HOT BE REPRODUCED .oR alPlED OR USED IN UHOLE T I TLE=MEM CTRLR X+-F IR5T =13 .. .. n .@., hI C"'::H~K~'D"':-----+--'D""A"'T"'E'---l-:=St'''''':'''' E"""T"'--:-' --';:;O"'F -'---;1---1, _I .u"-, -::",-'=..'-!:" ::>":- "''' 
OR I" P:lRT AS THE 81'1SIS FOR THE IWIUFACTURE OR SALE 'ABBREV=MEM+-CTRLR X+-ST£P=SI2E U {SU 
OF ITE'I5 UITHOUT WlITTEH PERMISSION. CIRCUIT+-Tl'PE=MEM+-DECODE "BARRY MASKAS 3-OCT-S'i NEXT HIGHER ASSEMBLY: IsflE !s:):>::: !';:.!::::::;, ::::.' I 

t:OPT~15HT 191:'4 DIGJTAL EQUIPMENT t:ORPDRATJOoI LAShJ"!ODIFIED=Fr10ct 12 1't:1'3:e3 198 .. I I I D I CS I M7;e; -;;J -':~. 3 J 

5 A\ 't I 8 3 2 7 "-
" Ok. .. , ___ ,. _____ . _________ ., ___ ._. 

I I 
" -



) 

) 

1 \V 't I 3 , 2 ; i / T"\-__ ~8:""-__ .JIL __ ~7 ___ L __ ---=-5 ___ L-__ --=5 ___ Jl!.· ______ --L.' ______ ~' ______ .....,._------~( 

; D 
! 

.1--

C 

'p> 
J 

-r-

A 

Q22 BUS SLAVE ~ACHINE 
E33 

DONE( L ) ar 10 
<,~ 'L- 7'- " 00 ",1'5 DRQ( L) 
~l IN\ Eo 12 ~1" ARM ~L UL .H '5 11 01 REPL'I'( L) 
f,[ ~, 't I~ 

...., 
X! 3 15 02 13 INC CTR( H) 
V .H 

FROM Q22 B. US 
INTERFACE 

GATE ARRAY ~ 
\ 

OM .. I~ lH 
"Jwr< 
::O::'L 
UUL W 

2 
23r 
22 

} 21 
H 20'-

~ IE. 
QALE< H) 17 0:1 11 

18 1 
19 ~ ~ fl!l 
J18 

FROM MEMORY 
ARBITER/SEQUENCER. 

\ 
.~ 

b 
UI \ 

rlH' >nH\ 

19 111 05 19 DC021 RCV( H ) 
... -&,: 112 

II) 

'- 1\ PRI 
-OE 

- BuVCLKO(H) 1 I f6 
8uVRESET< H) 

'Q22 8USARB ITRATI.QN M"lCH I NE 
£213 

.~N~r ____ ~8~la l'i','- 7 III 
N..... c I 12 

L-__ ""U~U~~"7c-r,(",,; "")'r-.,....,<-':i-{r' lJ 
Nt f!-<'...Ii ~ J "t r 1'" 

~I r':'~U~'T'7H'T)rr--'}'-,'-~ 15 : 
," , 2 If> ; 

~5RF~~~~ll.~K~~=~~~W;~ 1 
~",.' 21 19 b 

00 hl'5 FNB 8S41CL) 
I--' 

01 1" TINIT( H) 

02 13 TDMR( H) 

03 11 TSACK( H) 

~ 19 TOMGO( H) 
.~IJ,;" r'","'","",,-,-",-:,,,2,,,,a'1· 118 7 

FROM MEMORY H";':; L 19 ll1 
ARBITER OR", - 18)...· 112 

D'S h'l GRANT< L) 
I--' 

--...;;;....'-':::...._~ ",--,L",J",L~",_ !I."",-,=-"-__ 1,,,,7-{.>< III 

E55 '- 1\ 

FROMuVAX • 
FROM uVAX 
INTERFACE 
GATE ARRAY. -< 

I 
I 

PilI 
-OE 

;3uVCLKO( H) 1 

FORCEINIHH) 
f6 

Q22 BUS MAST£RMACHINE 
£25 

Q~C1~L", ~r (;:..:,;H":;)rT"~8 18 
d,U,- ;,.. 11 00 .... ''5 DONE(L) 

,,~y: I '- ; C ;; 01 "~..!."_T-,-=,S..!.y,-,N,,,Cc.:.(..!.H,-)~ 
f(",::,r<f,'-':: ir.:r"'= H,:!-, ""i -..;"H I' 
T . 3 15 8 02 11 TlAKO( H ) 
VYL I), H . 2 If> 2 

_~U~V~W~R~(lHiL)-I---~==~2~3 17 5 O)[)~"~~T~D~I~O~(~L~) 
'" ~ ·l9 J 

uV9M<3:0>L / ~~ :~8 ~ ~ 8 10 ENS DATA( l) 

uVCYCCD< 1 )1 
uV ..... :\d I 

~ 111 ~ h."lENB DAL(L) 
18 l12 r-' 
17 113 

vB~UV~C~L=K~O~(~H~)~' ____ ~r6 
e.uVR£SET< H ) . 

/ 
RSYNC( H) 3 £12 

\ 'tS 
RDIN( H) 7 

r---
RDOUT(H) 1'. 0 ar-

17 J F37't 
RRPL Y< H) BuVCLKO(H) 11 

CE 

GND 7 

A<;lNf T.O.( H) 't £8 

8~ 't8 
RDtlR( H) 

r;-{il 
RSACK(H) 1':1 r 

18 J F37't I RDMGI< H) BuVCLKOCH) 11 

GND ~ 

£12 '5 SSYNC(H) 
't8 

,.-- I 9 SDIN( H) 
0 Q 12 SDOUT< H) 
F37't 

11 r-,. \19 SRPL y< H) 

7 

E8 2 T.O.(H) 
-tB /6 SDMR(H) 

c--
·-0 ·a 1'5 SSACK( H) 

F37't \'6 SDMGI< H) llr-" 

DE 
1 

I 

SELCOL< H )~022 Bus I 
DMA- )MA( i.. ) o---tq Slav£'Ip.------, 

ORQ( L ) Machin£, I 

022 Bus 

QRQ{ L ~:J 022 Bus Ar01Lrction 
LOCI« L ) MaCh 1 n£' 

I C:Orlt.ro~ 
S:;r.cls 

Syncnron 1 z£,rs ., ~-=---"--

DONE( L) 

ENS DAL( L) 

r GRANHL) 

1 1 

022 8us I ! 
nast£'r .. ! .• ____ _ 

Macnlne j 

.. 

I 
i 
1 

I I:; 

1-

1 ~ , 
I 



) 

) 

) 

L' 

D 

.r=-

C 

8 

A 

8 

+nA~~A~D~<~2~'3~>~ ______ ~2 NA'32 
I:>" ~ ctl L '3 

f-A""S""A~D~<~2'Ti'3,;,,:>;.;.H;'-____ -+l2. NA 1 00 
~~ ::O.ln J 

L 
c") 

't 
'5 
& 
7 N08 

8 

+IA~S~A~DG<~2~q~>H~ ____ ~2HNA1't2 
I H::'HV\ Ct:!)L '3 

IASAD<21>L 2 
NA122 

7 

IL01GMB<U 

Q8RAMSEt C l ) 

'5 

r-r=r~~~~~~~~~~N~A~'t8 BFlf'5 BDRSEL(L) ~ \...1 "l~BZ!. 1 
NOli r 

Nt"-r I H~ H 7 

ENBPATH( 12) N09 I V37 
~~' RMSERSEL<L) 

-

BIUR(l) 
> 

3 2 

uVCYCCD<2:0>l 
lLL Q22 8US CYCLE 
LLH CSMAP +CSMSER 
LHH IDLE 
LHL Q22 BUS IAK 
HLLQ22 BUS CYCLE LOCK 
HLH CS'~AP + CSMS=:R LOCK 
HHL CSPRCM 
HHH L01GMB LOCK 

I.NCYCCD< 1 }L 

'f J .-- HOi! 

-oSI'5 
2 91 .1 152? GBIOCYC<L) 

IL015r18(l) 
ROMSEL(L) 1 2 

'---~'3Hj NA2088 IDS( l ) 
i V9't ,1;TQ0Q;Y~S~E~l (~L~).~==:j::t:l.----=: ~. t) I H , 

NO'5't 
NXM< 1 )'-' 

~
BDR~FI I.[) J ~ -

MEARSEl(H) 2' IVA . '. nI::HI<::'t:._ & H08 ' 

NAIl 

·2 
J .. 

+P~;""HM~4jl"~lr~'>H~---~~~ NOli 

7 

IV100 

,,',--__ .:2-( IVO '>" ____ -l---.J ;==~::::::============~2L 3 , 
't MOl 

Bn~2 R{)MSEL( l ) 
'3 92~ N~El.0 
-~1 

iV9'5 MSEQS~L(L) r--~-.~i.j.-..::':"""--
MSERSEl< H) 2 tvA 'MAPSEL( l ) l·r-"-

Hl TROMSELCl ) aBSEL(L) I Ef'RDY< L) 2 ~, 

IV29 ~ 
NXM<0>H 

JIHOi! r 
~ 

IASAD<t6>L 

+R-IASEiIA~D~<",1~9~}H!..!--____ ~2H NA 1 '31 
~H::'Hl ,bh. ) IV9B 
lH~Hl "Jh.. ~, 

~. ~::,~~~===::;=~, "'r· }!'_--.!2~ IVA'::;.-!'------I 
IAS";U<3'>Lb NO.'/ 
... 1-", 1'l1",:::',,,,,,,,,HLU.,.".= c'-,,-,-, >H ___ ---'7~ NA I 28 

IASAD< 1 '3 >l 2 IV102 
11'l~1'll)1.i t:!>H ~ \.r\...)""__----'2~.IVA>""--------....I 
~1~~K~,:-~ ____ ~5~NO-'-/r 

NAl5 

It 0 16MBe L> 2 NA 1 't I~~~~ ~ 4rR~ 
aBSEI (L) '3 ... NO! 1 J{ 't NO] 

NA9'3 
QBTO(H) 2~ 

QlACK( L) 2 ......Ha137 ..JJ N02 
'-'I , '-----

CBSEL<L) J ,..JN02 
"-'---

NAB7 
, 2 . ....--:: 

~ , 
'3 N02 

2 IVA ' I E)(7N)(~ l ) 

7 ;:::> ;:::> . ., . - .-

i 

"THIS DRAUING AND SPECIFICATIONS, HEREIN. ARE THE 
PR!lP::RTT OF DIGITAL EQUIPMENT CORPORATION AND 
SHAL.L N:lT aE RE?ROOUC::O OR COPIEO OR USED IN UNOLE 
OR IN P<>RT AS THE aAS!S FOR THE nANUFACTURE OR SALE 
OF IT~MS UITHOUT ~lrrEH PERnISSICh. 

REVISION "ISlOR' 
REV E::O NlJf1SER OA ':'E 

TITLE=GAI 
ABBREV=GAI 

. CIRCUIT+TYPE=GATEt-Ai<RAY 

DRN' OATE ENG: OAE . TIT:.-=:: 

~[[]liJOOrn~m I~~K~~:Y MASKAS 19-::~~81· ~~~;..:.'~.,.,.Y=-=",M=A_5K:-;:A,,;~;=1--:::9-,..,..~~_C_-8_1...;..1"-;-;:-A.,..,,D=D=R,....,· _=:_S_S--:-:=J=:::~C_G_)_=:_Q-=, ~ 
BARRY M~SKAS 19-o~C-81 NEXT HIGH~R IS:;E ,iC.cOSD;: i NLi:I3~R ,,=.v 

-COPTR:GHT 19'34 DIGITAL EQUIPMENT -C~ATlON I LASTt-MODIFIED=Sun Ocl 7 15:3't:2B 19B"! r----~--------~~~~~~~~~---~ u I M?£05 ~0 -:3 

D 

'5 't 3 2 
~ ________________________ ~ ______________________ ~ ______________________ ~ ____________________ -L~ ____________ ~------~----------------------~----------~~----------~------------------------'~·i 

Ii-
8 7 

I~-~-~-~-r __ _ ! ,-



1 
h 

. .: 
i 
! , 
< 

;j 

" ., 
1 

: 
-~ 

~ 

. ! 
'-!'L 

) 

1 
I 
! 
I ., 

·l 
:j 
'I 
.J 
I 

J , 
! ., 

'I , 
I 
J 
I 

) ~ 
j; 

{) 

8 

RIRQ('t)H 

D 

C 

B 

A 

7 G 5 

1 0 
~~ __________________________ ~1 0 C~1 __________________________ ~~ 

C 1 

ClK(100)H 

ARB CPU( l) 

TBRESET<H) 

0258 

FD2 .. BF1Gl 
2 

BIAS( H) ) 621 

~_~3~D O~1 ______ ~ ________ ~ 

't 

/ 
1 

.. 

LD2 
G 

Gl7 
c !? 

18 

0 0 1 
L02 

G 

GLB 
Q 2 

2B 

FOZ )---+-----1 0 0 

ClR RQ(H) 2 

DlRO( H) 

NA109 

TBR!:5ET< H ) 

0256 

~ I '------, 

N020 
2 

1 

~Jt57 ' f--T-+O---f!.1_--<<r:B> DLXRO( H ) 

>'--'f.---~ 

I .. 

ClR RQ(H) 2 NA255 1 B£158 DLXAKCL) 
~~B21 N013 

0 C 1 

F02 

F28 
CL C 

'5 

~~~ 2 
DlXQC H ) J • , TBiESEr< H ) J ")..!...-+----~ 

2 

.--__ l--,1!...j 0 Q~1 __ --J 

FDZ 

LD2 
U 

c 

0259 

BlK 

RHAL HH) 

TX AUX HlT(H) 

AR CPU(H) 

BlK HL TS( H) 

H TROMSEl( l ) 

BIDS( H) 

3 2 .-

I I BIDSe H) 
IV1€> I 

IPlAK< 1't)l2~y80 1 CLR ROC l ) 2 ob 1 C' R ROC H) 
I 

DlRQ(l) I 
DlXQ( l) IRQAK('t~:... 

DBI RO( l ) C 

ARB 
N~93 

IRQ('t)l OIACK(l) 
NA130 

IRQAK(171G)l 2 
!' : 

3 ... 
DBI RO(H) NA82 

IAKERR( l) 
ARB CPU(l) 

OBI RO(l) 

IV88 OBG 

DLRQ( H) uVBR(I't)L 

OLXQ( H) I 0' NA83 
2 

DlRQ(L) 
J BR( 1 't >H .. 

L 'j 

r >'~--+--)~D a 1 
FD2 

3 

I , 
.7.2.3 

I ~ f 
t ! 

r-----------------------------------~--RRE8V~155JJO~~HI~S~10~RTy~--D~R~A~W~I~N~G--------------------------------,---------------·--------'"D~R~N~:----------~r-~D~A~TrE--~:~NrG~:~----------r-rv~---r,~~~------------------------Ji 
;~~~~R~~~~:Ngl~~A~P~g~~!~~~iO~~RP~:~:~ :~ THE REV. E~~ ~B~' ,~.:} , ~[]]~willJ~illJ BARRY MAsKAs l8-DEe-B1 BA;-:'i<Y MASK AS 
SHALL. NOT BE REPROOUCED OR C{JPIED OR USED IN UNCLE I T I TlE=GA 1 '. ,.dl, '0° tRl DC . .r, '§l.' n h:,c='=-----------+--;:-=~_l_;:_.~~.--:.,::...=.:...:....".;..J.--_:_--~ EXCEPTIONS AND I NT=: RR:J:::l T5 
OR 1/' PART AS THE BASIS FOR THE MANUFACTURE llR SIILE J' AB8REV=GA 1 \8J ~ U. (5ij U CHK '0: DATE 5:-::;:::1 10Ft 
OF ITEMS UlTk"Ur URITTEN PERMISSION. I CIRCUlhTYPE=GATE~ARRAY BARRY MAsKAs la-DEc-a1 NEXT HIGHER ASSEMBLY: ISLE leaDE I N:.J~3E=< ;;;Ev 

COPYRIGHT 1ge~ OIJ;ITAL. EQUIPMENT C~PORArION '-A5T~MODrFrED=Sun Ocl 7 15:'10:03 19B't 0 I C5! M7;0o -a -:;- :! 
8 7 5 5 3 2 

c 
.- I 



) .i 

J 

, 
i 

"j 

J 
:1 

.:\ 
.j 

;1 
4 il 

'1 
!! 

i" , 
• 

) 
I 
· i 
I 
1 

i 
,j 
;! 
-q 
,;1 

1 

, 
1 

i • i 
J 
j 

{oj 

I 
I 
I 

;1 
:1 
i 

.J , 

.j 

! 

:1 
I 

I 
) ~ 

1/ 

0 

~----------~8~-------'--------~7~-------'--------~~-------'--------~5~------~'--------4~--------.---------3----------.---------2----------r-----~--------------~ 
G 

0 

C 

B 

A 

IEPS( L) 

IEPS( H) ~N24 . 
Vle7 

1 . TLCH 1 2 IY? ,..!I _________ !..h'--d:>....!..!.!... uVEPS( L) 

~ IN19 
IDB~( L ) 

uVOBE( L) IDBE( H) Vle5 
1 2-TLCH • 1 IV? .,...!I---------'-""""='''--'-'...!.... 

uV9M<0)L BIBM<e> 

BIDS( H) 

uVDS( L) 2 BIOS( L) 

BlAS(H) 

uVAS(L) BrAS(L) 

BIRD( L ) 

uVUR( L) BlUR( L ) 

uVCS<13)H 

uVCS< 1 >H 

CS<l)H 

0257 (S<::»L 
VSS 2 I ,-") I 
~TLCHTl I CS(2)H 

2 . 1~-------~~~~-~ 

BlASe H) 

CS8 I R( L)2 NA30 

I CSOL( L )'3 

CS( 1)l-' 

IWR( L ) 

IN88 

"THIS DRAUING AND SPECIFIC"'TIOHS. HEREIN, ARE THE 
PROPERTY W DIGtTAL EQUIPMENT CORPORAT ION AND 
SH"-1..L NOT :IE REPR~OUCED OR COPIED OR USED IN UHOlE 
OR IN P<lRT "'5 THE eqS[S FOR THE MANUFACTURE OR SAlE 
OF ITEMS U[THOU, URITTEN PERMISSION. 

COPYRIGHT 19a~ DIGITAl EQUIPMENT COIlPORATION 

8 7 

I 
c 

EPUVDALENB( L ) 

REVISION H!-5'!OQY 
REV ECO HuneE:R OATE 

TITLE=GAI 
ABBREV=GAl 
CIRCUIT.TYPE=GATE·ARRAY 
LASHMOOIFIED=Sat. Oct. 213 

BuVCLKO(H) 

/ 

IWR L {;S<2: 0)H 

HLHH INTE~RUPT ACKNOWLEDGE 
HHLLREAD (I~STREAM/PREFETCH) 
HHLH READe LOCK) 
HHHLREAD (D-STREAM) 
HHHH READ ( D-STREAM ) 
LHLH WR ITE UNLOCK 

PREFETCH( L ) 

EN8PATH(H) 

NA14<J 
BlAse H) 1 IRQAK(171€.)L 

I 

JASAD( 1 )L -
2 Al15 

'3 lJPLAK(14)L IASAD<l)L .. 
:> NO' 

,CLK(50)H 

VDO 

EMEARSEL(· 

MAPSEL( L) 

HL TROMSEL( L ) 

BIDS( L) 2 

'3 

IDCOK(H) 

"fBRESEH H) 

LOC1=IL NXM( H ) 
1 

LPERR<U 1 

JK5 
BF93 CLK(100)1-J 

~ __ J!..jJ a~1 
FJKl/l:/6 

OB2 
TOYSEL( H) ~ CST{)Y(H) 

ROMSEL(L) CS PROM(L) 

'>!'----! I 18 CS MAP ;EMEAR( H ) 

OB8 
L ________ ....!2:...~ CSMAP( L)' 

RUN( L) 

aBTO( H) 

ENXM( H) 

IPE~R( L ) 

DRN: DATE ENG: 

[dU. fftl Q fRl.Wl Q .. f{jl h::,8=AR=R:-Y _M_A_SK_A_S4--1"'3-=DEC,.,...-S_1+;8:,.".A,;,,RP,.-"'_M...,-A.-:...5_K A=S~"""'--i 
~~ ~ lEJ ~ ~ L!!J CHK'D: DATE J..S:.:H;:E:;F;..' T~~..;,l =-.,..",.;,01"==::-:-:,..,.:. __ +:--=-=. o.==;=o---;-;:-==,.---.,....-=;=;--1 

t-_________ -t-8_A_.R_R_Y_M_A_S_K_A_S--L...l'3_-_D_EC_-_S---i1 NEXT HIGHER NU~BE~ R=:II 
18:4'-1:139 1984 M75eS -13 -35 ~ 

5 3 2 

I 

c 

3 

, 
Ii 



,Ij 

} -.) 

)) 

, 

o 

D 

-
C 

B 

A 

8 7 5 3 2 //j 

r---------------~------------~--------------~---------------L--------------~--------------~----~----~~~------~----~ I 

ID8<3:0>H 

BDRSEL< H) 

BIRD(L) 

IDCOK(H) P 

RPOK(L) 

HlT EN8(l) 

CPUCD( 1 :13)L 

BDG ·CD( 1: 0)L 

BDRSEL< L) 
NOI 

2 

BIDS<U 1 

BOOT AND DIAGNOSTIC REGISTER 

4B 48 4B 

BDR<3:0>l 

IBDR<3:0)H / 

')("}!-----+-'L1 0 0 1 3 0 af'-, , __________ -"I""B~D:!.:R'"'<__"_'4~>"'H 

LD2 ~ G
LD1 1 
5L511 a )'2~ ________ .:.I'-'H""L.!.T___'"'E"'N"'8"'_(.;.L~) 

l57 
o 2 

IBDR( 11: 10)H 

CPU( L) 

IASAD(23:9>L 

BIDS(H) 

PCK(0)H 

PCK(I)H 

00ARBHoR 

01 AUXCPU 1 

10 AUX CPU 2 

11 AUXCPU 3 

r.:'::MoRY ERROR ADDRESS 

158 

0 a 
FDI 

a 

8FHll 

0 Q ARB CPU(H) 

LD? 
BP8 G 

BlAS( H) ,~, 
il 

I BDR(<3: 8)H 

REVl510N HISTORr DRN: DATE ENG: DATE 

REGISTER 

158 

0 a 
LD1 

G 

Q LMEAR<14:0)H 

1 .7 .2 .s 
T ITL!:: 

PROPERTr OF DIGIT"L £':lUIPMENT CORPOR"TlON l>ND " • - T I TLE=GA 1 "THIS DR"1I1NG AND 5F~CIFlCATlONS, HEREIN. "RE THE ~~QE~V~E~CO~'~NU~"8~E~.~O'~TE~ BARRY MASKA5 18-DEC-8, BARP':' MA5KA5 18-DEe-8, BOOT/DIAG RSS .• M:M SRR A)DR R:G. 

SIc;:' • CODE Nl.':13::=< '<::v . DI cs I M7505 -0 -~c OJ 

~~~~ ~~;T B~s R~~O~~~i~ .~~ c~~~E~~~E~~RtO~H~~EABBREV~GA 1 
OF JTE:1S "!THOUT IJIUTTEN PERMISSION. CIRCUIT+-T)'PE=GATE+-ARRA), 

::OPYRIGHT 19a~ DIGITAL ECUIPMENT CORPORATION LAST+-MODIFIED=Sun Oct. 7 16:53:311'384 

CHK '0: DATE . SHE"T 1 0" 
BARR'!' MA5KA5 18-DEC-B, NEXT HIGHER ASSEM8L r: 

8 7 '5 3 2 

------_._--,-

-- I 

:3 



J 

) 

D 

c: 

8 

8 

IEPSD8<1'5>H 

ROMSEL( L) 2 

ENBPATHC L ) 3 

EPSD8<lLt:0)H 

18DR(lLt)H 

VSS 'R 2 

IBDR( 11: 8)H 

VSS 'R 4 

IBDR(3:0)H 

VSS 'R '5 

IMSER<9:3>H 

V5S 

IM5ER< 1 :0>H 

U":::~R( lY:0)H 

V5S '-R 1'5 

V55 '-R 7 

VDO ,p '5 

VSS '-R 3 

AK VECTOR 

;!.V.:eS"'-S_'-'-'R"-!7 __ --"=--.u,ILXAK VECTOR 

VDD '-R 5 

V55 '-R '5 

VDD 

VS5 '-R 6 

VDD 

VSS 

BDRS:oL( L ) 

DLRAK( L) 

D8IAKCl) 

RMSERSEL ( L ) 

DLXAK( L ) 

CS8IR( L ) 
DLRAK( L ) 

7 5 

~R~O~MS~E~L~(~L~)~~2~NA2Lt2 158 

NA254 TOYSE.>=:L(~L,,-,)~-2..I 
l'~!-------i 

~~~~~~7,,~----~D Q~--~--~----~ 
18 

1 DAL< l'S>H 

ROMDLATCH( L ) 2 
L02 

G 

3 

158 158 
DAL<30: 15>H 

IDAL(15)H 

IV72 MAPSEL< L) 2 NA31 18 

ROMSEL< L) 

1'58 ~ 
~5B' 

1'58 

0' S 
ENBPATH( Y Xl ~I 

BFSLt 

MAPSEL( L) 2 

AD ENB< L) 3 

2 
3 

NOIS 

AD ENB( H) 
EN8D ClTH( H ) 

MAPSEL( H) 

TASAD( I't: 8)H 

I AShSl<7: 2 >H 
BF121s VDD 

I 3 2 .!...><."-__ .J 

821 Br-l1~ 
2 

ASI ENB( H) 

88 
;I""D""A.".L..!.<;...7c:...: ""0.:;..>H'-'-__ -; D Q 

LOl 

G 

NA:?f,5 

78 

78 

IDA! < 1 4: 8 )H 

78 

78 

78 

78 

NA12 Q~----------------------. 
'---' 

EPSWR( L) 2 

AD EN8( H) 

TOYSEL< H) 

8IBM(0)L 
AD ENB( L) 

IDAL(23: 15 >H 

IASAD(S:2)H 

BIBM(0) 

18 
2 

88 

88 

2 

BF15318 

~""g<1->,", ] 821 2 ~./ . 'J ' 

..... 1 

IDB( 1't:9 >H 

I 
H I 

I 
i 

J. 
'-, , 
I 

l I 
I " t 
, f 

1 .7.2.7 I < 

DLXAK( L ) 
D9IAK(L) 

""THIS O~Ult<4G AND SPECIFICc:trIONS. HERE1H, ARE THE r:lEVRE'VEridO:I..IM~~~TO~~TE DRAW I NG 
PROPERTT v~ DIGITAL EO'JIPMENT CORPORATION AND l:~~'~"7~'~'<~' ~.~.~~ TITLE=GAI 
SHAt..L NOT aE REPROOUCED OR COPIED OR USED IN ~JHOLE j 
OR IN PORT AS THE BASIS FOR THE MANUFACTURE OR SALE A8BREV=BA 1 
OF ITEMS UITHOUl URITTEN PERMISSION. CIRCUIT~TYPE=GATE~ARRAY 

i COPYRIGHT 1'3'14 DIGITAL EOUIPMENT CORPORATION LAST ~MOD!F I ED=Sun Ocl 7 17: 1 1: 37 198Lt 

I 
j DRN: {)ATE ENG: 

~ ~~ ~~r;jl ~ ·1f.;BBC""'HAA~.,..,.RR.,;.RRD :-'1''1' _M_A-=S:....,K_A..=5-1-1 '3-=-;D"""AET=C;_81~:':;~:::~_;:;.;==~:-R~r::i :::"':;A::S~K;~f:~:::;;;~~~+-':'-'=-t"""""":-:=-;-__ D"",.=~=T=-=:~_9_'-_'.,-5",,,=:,....,5-j1 
~~~~~~l!J MASKAS 1'3-DEC-81' NEXT HIGHER N:.J'13=:" : :;>:; .. 

t---------------+'-----....;.::'--....;.;;:;~---_1 M7&0S -0 - 38 I 8 1!/ __________ ~8 ________ ~ _______ ~ ________ ~ ________ 5 ________ _L ________ 5 ________ ~ ________ 4 ________ ~ ________ 3 ________ ~ ________________ ~ __________________ '~, 

. ;:- ----,.... -.., --.... _-- ~ 

I 



',,, 

) 

) 

) 

c 

D 

c 

3 

A 

8 7 5 3 2 
r---------------~--------------L-------------~--------------~--------------~------------~~------------~----~--------~ 

EPSWR( L) 2 NA215 

EPSWR( H) 

LEPS(H) ') D 0 ~1 _____ d.j ~~~~')YD 0~1 ____ ~~~~~ 

FD2 FD2 
IEPS(l) ~' ~ 

2 2 

INITEPS(L) 

ClK(H30)H 
BF90 'II . I V't5 

,)~~2~_~ _____ ~.~ __ ~".~~ ____ ~ IDCOK( H) 

MEMSP( H) 

ENBPATH( H) 

N033 

NA225 
2 

11 'tP 

2 
1 EPS DONE' L ) 

BIAS( H) ') 

2 DlWRDN( l) 

[PAD 

SrWR( L) 

8IDS( H) 

NA8 

~~~~~~~~~l 

AD ENB(l) 

ICSDL<H) 

EP5~R~(~H~) ___ ~~ __ ~ 

MAPSEL(l) 2 

,TOYSEL( l) 1 

B[RD(l) 
IDBE~<~H~)~ __ ~ __ ~ 
£NBPAIH( H) 

1 AD EN8(l) 

ENBuVDAL( H ) 

EPR ENS( H) 

IV't7 
,AD ENBC H) 

!V120 
GB20 [PAD< 1 )!-l 

2~ 
, ROMDLATCH(L) 2 N01'3 

N055 
8LKRDY(H) 2 

II;~ ------------------+-------------------------~'~ 
NA2S9 

SEI:(0)1-: "3 

VDD 
I ') ro-Qi' j 

IV'r3 jDFD2 0, 

0312 D':-C'"'V/U, 

'2~'" DLRAK(L 
DL.xAKC[ 

1 ,'_ I 

~~:b' 
TBRESET( H) 2 N027 CL.,Q 2 

1 
BIAS(l) 

IEPRDY< H) 

ARMRDYERR( l ) 
IEPRDY< L ) 

REvISION H!STOQT 1. ~ 
"n·IlS ORt:lIJING QNO S?EC!1='IC"TIONS. ~EIN. ARE THE REV £CO NUMBER OATE I 

BlKRDY(L) IV121 
D-'----,-----'2~IV. 8LKRGY< H) 

=c!:!"~:!..LLt"C'2_j 

NA113 
IAKERR( L""--O"-..Jr-..... 

NXM<1:0)H 

r_--fl"!P)vVERR( L) 

DATE ENG: , ~Ar=: ITlT~i:: 
MASKAS 19-DEC-S,) BAR~'~ MA5;(~SI1<J-O£:-S1' ;-;: 5': • 

DATe: SH::~~ 0' 1 ~:g~CR~6T O~~ O~~~~~~;J~~gl~~E~~pi~:'g:~~~~~ ~:O LJHJLE I !l A," ?~?¥"'."'I T, ITlE =GA 1 
OR I" P"RT <'\5 T~E BASIS FO. THE MANUFACTURE OR 5A~ I ;::... --=lL - A8BKEV=GA 1 
OF ITEM, LJITHOU7 IJR17TEN PERMIS510N. 'I' CIKCUI;..TYPE=GATE~ARRAY 

COPTR:5HT 19Bt: DIGIT~L EQUIPME>IT CORPORATION LAST ~MOD I::-I ED=Sun Oct 7 17 :15: 18 1 SB't 
MASKA5 19-DEC-S1 NEXT HIGI-'ER A5SE:-;3~ r: 

r-------------------r-----------~----~ 
~~T~::·l:::):: ' 
r 0 i :5 j 

8 7 3 

"1".:,. ... 

/ 

5 I 't 2 
I:~ ----~----------~------------~--------------~------------~~------------~--------------~----------------------------~ 

~ -

1 

j 
I 



) 

J 

D 

C 

) 

B 

" 

A 

) 

c 

8 

RINIHH) 

INTRVL TIM(U 

SO<r1DTl 

DCDK( H) 

TINIT(H) 

SCT[NITCH) 

rEPS( H) 

7 5 4 

, SlVINIHU 

VDD '3 D a !>"-----L..r1 

POKe L) 

I DDCOK( H) 

TENU 

INITACK(H) 

TBRCSEHL) 

CQVER(L) 

INlTACK(H) 2 

, IINTRVL TIMe l) 

RESET VAX( L ) 

L---~'D o~~----~--~C~O~U~N~T~(~H~)~----------------------------------_, 

,~~~~~~~~ .. ~FD2 j ... ,INITACKCH) 

DF4~ 

I 5s0PZ 

~V~D~D-+I_'3~'D ' Q~' ____ _ 
IV119 

FD2 

IV54 OB22 IN ITRQ(L ) 

J.~ 
",C!=.LK",<"-.!..:1 0",0~>H-,-__ ..:: .. ~ 

DF5 

NA185 
2 

2 

RESET VAX( L ) 
'3 

DF42 NAI0S 
TBRESET< H) 

~X. (L) 
BFI27 IDCOK( H) 2 

1 
TENUS( l) '3 

VDD "3 D 0 ' 
'3 D a' 2 IDCOK( H) 

FD2 FD2 
ClK< H10>H .. .. 

DF't9 
2 

0821 
RESET VAX( I ) uVRESET(L) 

REVISION HISTORY .... 
"THIS DQ~:.lING ~NO '5?EC(FICCli10~5, HEREIN, ARE THE REv ,Eeo NU!'1BErl IOAiE 

3 2 

COVER( l) 
TENUS( '-- ) 

NA72 

"~:;'I 
)-!--+_~ K ob2 

2 

'3 

CLK< Hl0>H 5 

JK4 bJ 
V:!,-",D-",D~--= .. ,-< K a 2 

DRN: DATE ENG: _, DAT~ ITITL~: 
BARRY MASK AS . 19-DEC-S) BARRY MASKA::, 119-DEC-B) IRESU CCUNT:::R. "OW::R 1.:"/00;..;1'< =>;TR_ 

.~ 
j 

I 
::; 

PROPERTT OF DIGITAL EOUIPMENT CORPORATION AND ~§~~Og-~L~'~~ TITLE=GAI 
~;A~~ ~~~T B~s R~:~u~~~~~ ~~R ~~~E~"~~F~~~R~NO::'~~E I: ABBREV=GA 1 
OF ITEMS UITHOUT URITTEN PERMISSION. CIRCUIT4-TYPE=GATE4-ARRAY 

COPYRIGHT 1984 OIGITAL EOUJPMENTCORPORATION , LAST ~MOD I F IED=5un Oct 7 17: 1 '3: '+'3 1984 

CHK '0: DATE SHE"T 1 0= 1 
1-_________________ ~B-A-R--R-Y--M-A--S-K-A-S-L'-9--D-E-C---S)~N~E~X~T~H~IG~H~'E=R~A~S~S~"M~,9~L~r~:----~5~;~·=~~~IC~Q~:~;E~i----~N-.~~~~:3~E~R~--~-~~~~~'~1 

o rc· ;17SBS -3 - 4(\ i3 I 

B 7 6 5 4 3 

------~---------I --



) 

) 

) 

'1 
1 , 

C 

B 

A 

8 

ENBPATH(L) 

IL015MB( l) 

BIRD( l) 2 

BIDS( l) ) 

SER(0)H 

TBRESET(L) 

NA144 
~I~D~B~<~4~)~H ____ ~2 1 

WRMSER(H) 

TBRE5ETC L) 

ENBPATH( L) 2 NO] 

N04e 
2 

7 5 4 

MEM 

SER(5) 

90P 
) D Q'~l-+ __________ ~~~ ____________ ~) 0 c~1 __ 4-S~E~R~<~6~)~H~ ________ ~, 0 Q 1 IMSER(5)H 

FDZ 2 PCK(0)H .. FOZ 
IPERR(U ) 

2 
ID8(5)H _ 

WRMSER( 11) 

T8RESEHL) 

2 

VS5 2 2 

,~ XDMA QPEC H) 

WRMSER(H) 

/ 

ENCD( L) 
1 

LOl .. 
G 
L74 

Q 2 

) D 

FD2 

C 1 CPULES( H ) 

BIDS( H) .. 

2 

5ER('5)L 

88P 
SER('t)H '3 D 0 ' 

IMSER(4)H 

'8 lo84 
c 2 

87P 
IMS!:RO )H ~CP~U~L~E~B~(~H~) ______ ~) D C~l--------------------t-~ 

NA13 FD2 IPERRC l) 

OBMASTERPERR( l ) 

IDBO)H 

WRMSER(H) 

TBRESET<L) 

MSERSEU ) 

MEARS (L) 

2 

NA127 
2 

ENBPATH( H) 

.. 
G 

2 
fL82

Q 2 

NA143 BF89 

3 

PCK(0)H NO't7 

PCK(I)H 

QBMASTERPERR( L ) 

TBRESEHH) 

NXMERR(H) 

PREFETCH( L ) 

IDB(7)H 

WRMSER( H) 

TBRESET(L) 

IDB(l )H '3ro-Qll 

FD2 I WRMSER(H) .. 
2 

TBRESET<L) 

IDS(fl>H 1 D Q 1 

WRMSER(H) .. FD2 

TBRESET(L) 

28 

o C 
FOI 

Q 

IVl16 

2 

28 

2 

1 SER( l)L 

1 SER(0)L 

SER(0)H 

2B 

D Q 

1.01 
G 

cO 

IMSER<9:8)H 

00 Q~~ BUS ME~ORY 
01 K;)Q32 MEMOR~ 
113 MSA32 ~ MEMORY 
11 MSA32 2 MEMORY 

)~.r--' IMSER, (7)H 

.. -u 
L79 

~2 

1:::l!; .. G 
GL8'. 

c 2 

IM5ER(0)'-1 

.7.2.12 

DRN: DAfE ENG: n TL::: 

D 

r 

I , 
! ' 
~ 
I ;-



D 

C 

) 
. ~ 

B 

) 

c 

l-_____ ~8:.._ ____ ..J _____ ._.:.7 _____ ..l _____ __=5~ ____ __L ______ 5 _____ JV... ___ ~-------..L-----3------.!------2------.:......--__ -------__r//' 

'1"2 

+5.0V 

'R9 
2K 
18 

7 

eLK 51't.'tI<Hz(H) 

CLK 61't. 'tKH2( l ) 

+5.0V 

NOTE: (r'or 27ro" WI is normal1~ insLalled T , 
&. 27128 EPROM s) 
W2 is Lo be inst.alled for 27255 
EPROM's. 

1 WI 
0--- " 

1 
W2 

2 

EPR(1'5:0)H 

02 
0672 

03 
0672 

O't 
0572 

01 
'+.3\1 ZENER 
10', 

/ 

CT3 
0.~7..,f 
50Y 

GND 

-12.0V 

+12.0V 

GND 

8uVPE5ET'( H ) 

DLSO( H) 

R't 
22K 
1/I.tW 
5% 

J3 3 .. 5I{L) 

J3P7(L~C67 
SSpf 

220 T 50Y 
18 12 

5 SI(H) 

R8 
't.71( 
1/,,\.1 
5% 

R7 
2'<1( 
1/'<\.1 
5% 

ClND 

2DL5I(H) 

.-------t----J 
En 

27 DC319 '0 
'------'-'-l 5 [ 50 \-=------' 

BREAK 31 BREAK(ID 
~B~u~V~R~E=S~E~T~{~~~)_~;9~TE5T I 

DLXRQ ',2'3 .DLXRQ<.H. ) 
~T~I~N~r~T~(~H~)~ ___ 2~"~INIT 

DLRRQ C25 DI RRQ( H ) 

"G~N""D ____ --,2",,8'{, PBR I 
I BRCLKJ)'t ",B",R""S..:.(=2"":..."0,-,),,,L,,--3=.;:8c-/,,,,7_'3.:..c' a BRS.,. 

I CLK~a 12'5 
'--________ ~3"'12 eLK cucsa gp 

DI AD( 1 :"0 )H . 3 '21 CLK8aa IdS 
~ DAL",.'----G"''-N~) _____ / 211 A.,. I' 

I CSRDWR I 

rc DL( L ) 2 9 9 ' Q3 
"-=-~~~----"j 11 

DLRDCL) j 

DLWRCL) I 
EPR(15:0)H 

I 10 pIn connector , 
-12VChargeiEIA RS't231 

Pump 'D~v~/Qcvr: 

51~.~<HZ j 01 ~~­
OSC I 1 I a L0r! -

" EOR(15:2)i-J 

. DRt>;: ENG: I DATt: TITLE: 

" 

.1 
j 
I 
I 

31 



) 

) 

c 

1"").-___ .:8 ___ .J.i ___ ~7 ___ ..l! ___ --=.5 ___ ....JIL-__ -=''S ___ .JIL\II ____ 't __ ..:......li ____ 3 ___ ---,! ____ 2 ----' ----'---1'// 
, 

o 

C 

t:? 
J 

B 

-I-

A 

RUN( L) 
RR(H) ~f"-,------Gm SRUNCL) 
~/' 

F2 

+'S.0V FUSE .2 

GND 
lA 

BTRYV( H' 

12;Jt;,~" 21f ~~l't 
15 LED PACK GREEN 

E'tl J'/ n° 
B","D""R"-<,,-,3,,,-,>:..=L~ __ -=2-{ 51&''"'-3 2 1/1.. 'V' I 

I I LED PACK RED 
~J~2~P~1~1~(bL~) ______________ ~rrrrT~ ~;Dl1 
~ N~t't'. ~}7 18 

B!=!.D,,-R~<,,",2"-..<..!>L~ _____ 't::..{)......l rS~J6 -,",5 ...... A 1 

'"t~ J LED PACK RED J2P9(!..) JY' 
'-~~~~------~~~E't-l~ J'1?~2 

"B",-DR,-,-<,,-,--1)<-,L~ __ -,,&'-{ SJ& 7 2 LA A \,-!-, ---l 

RDCOK( L) 

I J LED PACK RED 

,.---_+--1 tE't-l~ lIn 3 
e8!<:D;:,.R.:,.< 0!L::.>Lb.... __ +-...JI"'aA{"· ).~SJ& '3 2 ...-t. of\). A' ______ L. __________________ --'+...,'S....,.-"0c:V_ , ~ j LED PACK RED 

~I 

J2 
~~J~?~P~7~(~L~)~--+-----~--~ 

I 
T I J2P8( L ) ~'+ 1 
1 " . .1- ') " .. S - nHLT ENBCL) 

I 1'5 

E28 
_L+ __ ~~J~?-D~5"-(~L~)'~I~~~~'3 CPU CO(l)L 

~ 

1'3 

E28 CPU CO(0)L 52.., 7 J2P't(L )11 
19 

J2Pl Lt( L) 17- E28, 
52 .. BDG CD( l)L 

19 

J2P 13( L ) E28 IBBDG CO(0)L 2""; <;2" 
! . I ~ 

I 3B E28 
BIT 

't/6/ll.; ,",-16/ I '1/12 BRS(2: 0>L HHH 52 .. ~ 

J2Pl<:lCL) 
J2P18(l) \ 

HHL 
HLH 
HLL 

SG'-tC L) LHH 
R2'3 LHL .. 7 SIPeS-10K RESISTORS) 
1/ .. ).1 LLH 5% GND 

LLL 

\ 

RATE 
300 
500 

1200 
2<+00 
't800 
9600 

19200 
38'+00 

CPU CODE 
LL AUX!LII:>RY 3 
LH AUXILIARY 2 
HL AUXILIARY 1 

HH ARBITER 

8DG CODE 
L!.. MANUFACTURING 
LH MAINTENANCE 
HL LANGUAGE INQUIRE 
HH NORMAL 31 

I ! 

,.....--_________ 1_0 _12_. -H 
!LEDS -120 pin Ccnfiq·i 

connector i 

I 

I 
I 
1 

::::i 

"THIS ORt:I~[NG ~NO S?E:I;:'IC~TIONS. HEREIN, AA~ Tf-!E RE.,~£"~i~dO~~~~~TO~:TE DRAWING -I - I" L.,I. " ~ 0..; , DC"_C INC"_ ~rn ~w[ill ~illJ DR8NA:RR ,· MASK AS 1.,_oDcArT_Es't ENG;:.: .. ,OlRY MAsKAsl.,-i?,cA.,TEa~ IT lTi..E:. II 

:~~~~~~~1:'~~~:~=~~~gg~~~'~~~4~TITLE=~~ X .. FIRST=0 ~ ~·_~_~Ua D ~C=H~K~'~D-:---------~I"-_oD~CA~TT~~~8y--hS~H~~~E~i=~::!;~:~o=.;:~;=,===~~~~~~S~~~~~C~~rr_,_g_~~c~~=I~~5C_o_~_._c_:_~~=~=_~ .. ~I 
!jR IN PAAr ~s THEBAS15 FOR THE M;:INUFI'lCTLJRE OR SALE, I AB8REV=LEDS X"STEP=SI2E ~ BARRY MASKAS' • l--NEXT HIGHER ASSEMBLY: SIcE ICQCl::. 'I "'!..i"'=E~ '_~ . I 
0" !TEMS IJITHOUT IJRITTE~ PERr:ISSION. I CIRCUIT<-TYPE=CONF"CONN 1---------------------+----------------'--------1 0 I CS, M7S0S -[1 _~.:;. _ 

J __ ~C~~~~~I~GH~T~t!98~4~~DI~G~IT~~~E~O~UI~~~E~NT~C~O~Rp~O~R"~T~IO~N~~------~-l~L~A~S~T~ .. ~M~OD~·~IF~I~E~D~-~M~on~O~c~t~229-0~9~:~~~0~:~'S~'t~1<:l~8~~~1----~--------_:~--~----r_--------~--__ ~ __ -: __________ ;;----~~~~~------~----__ ----
I I 11\ 3 · 2 I 1 ''-" ~ 1/ 8 • 7 f, '5 Lt ! I 



) 

'''' 8 I 7 1 5 I S \lI 4 ! 3 I 2 
" 

, 
/ 

: 
, 

j 
: . j 

~ 
j 

I : 
D :.:: " I 

I . I " / I 
+12.0V 2~ , 

\ 
m:JE> I 

- I 
.~ ~ 

I 
I , 
I 
I 

58 I ! 
-rt 

: I -
1 

+'5.0V SSB C1"1 29 
C ..., leur .J1uf 

EtE>- 1 - - '513\1 '50\1 

I 2 1 C17 08 ISb8 58 
22"f 22uf .13"f .1347"f 

I 3'5\1 3'5\1 

I 
'50\1 2'5\1 

2 2 
.([JD-

I mD----- . 
~J 

- I 
t 

'p 
~ k:8 ~ GND 

I liD!>- -
,', 2B ! 

~ 68 -r 

~ 
...., -~ 

I 
l 

B I 3! 

1 
i . 

t 

1:~ H , 

I I .. 
, 

----;-1-
'. j , ! ; 

A I -
I 

1 ! 
c 

i 
REVISION HISTORT DRN: DATE 1ENG : I DATE ITILE: ! "THIS DR~UING ~ND SP£CI~ICQnOHS, HEREIN, QRE THE R£II 1£:0 HUMSEii I [)ATE DRAWING 

~[QJ~[[J[ID~1]J 
BARRY MASKA5 3-0CT-84 l~RRT MASKA5 )-0:T-84 I r PROPERH OF DIGITAL EaUIPMENT CORPORQTlON RND 

! Do~o"~ 'n:;) -::l--"-"'- I 
SHA~L NOT BE R£PRODUCED OR COPIED OR USe:D IN IJHOLE TITL£=KDQ32 CHK'D: DATE ISH::.;::; 1 0;- 1 i -- ~~. "'~ -_._-" 
OR I'" P~RT AS THE B~SIS FOR THE MRNUFACTURE OR SALE 

I 
8ARR~ MASKAS 3-0CT -84, NEXT HIGHEi< A5S"M8U: 1512" i :JDE I ":.;."':=E~: --:=,'II I I: 

OF ITEnS WITHOUT URITTEN PERMISSION. LAST.MODfFIED=5un Oct. 7 20:49:41 19134 
3 COPYR!'3~T 1"I8~ D!GlTAL EOOIPMENT C~RPORATIOH J. C , :S I M?Sa;· 2 ·,5' ) 

i~ 8 I 7 I 6 I "5 J1\ 4 I '3 ! 2 : 

. - ---- . 
, - ,. - ,--

I 



) 

) 

c 

1'~r-______ 8 _______ ~ii _______ 7 _______ L-I ____ ~G ______ ~J ________ 5 ______ W~' _______ ~ ______ ~' _______ 3~ ____ ~' ______ ~2 ______ ~ ____________ ~ 

D 

t-- -

.~ 

r 
I-

~ 

a 

-

-I-

/ 
LOCAL CONTROL Q22 BUS CONTROL 

MEMWR( L) 

~:~~~~ , II 
I 

11 
i ........ ~." 

.1 . Memory .f.--. REF- )MA( L ) r 1 Sequencer 

uVPx " I Memory ORQ( L) 
uVPX 

Int-erfaceJf UJLK( L) I Gat.E' Array 

t -' Auxiliary 

1---i-;:::====~~~~b=~~jGQ~2~2 !.B~u~s I 1 02·2 Bus l 
Slave 11' Interf'ace04i---, 

Machine· jEat,e Arra::YFf--

·D-f-~::;:-;~~..!--r====-;:::::=±:=::::;f 022 Bus 11 Control 
J 022 Bus .1. Signals 

Ar-Olt..i-ct.ion "Synchr-onizers i4 -

~~~~ __ ~~M~ay~h,i~ne~ ~ __ ~_J 

--, I 
I t, 

5 ~E page 
1 Devile 2.1 Contro ler 

p~bi:er I 
IGRANT(l) 

L-__ --"<-=!.~~!.__ __ __l-<iJ 022 8""1 l 
DONE( L ) 

ENS DAL( L) -
uVWR( H) 

'1 Ma.st.er _------' 
L ____ -h~~~~~_~~j~M~a~c~h~in~e~r 

- •. ~. :0;' See page 2.2 
L-~I~I~I --------~------~ 

uVc. c.l)( d1>L 
uVojn< '3 ~ elL I 

!l\ 'f I 3 I 
i 

.. - - . 

I 
2 I 



~ 

~ 
, 

J 

) 

) 

"'''' 

:0 

c 

B 

-f-

A 

8 I 7 

. . . .. 

I G 

I 
SELCOL 

-Memory 
Sequencer 

I '5 

SElCOL(H) 

...vcTC+_..:......~u.!.VJ..C.!.YCJ..(~L=...!.) __ .., 

~.* .. ______ ~R~R~(~H~)~ 
TS1Ia t----'-_T.l..S ... <.>...!...l ;:..,:0!<.<.!>H.." 

'1....., ___ -'!·DECllOE 

S'O'e p<lge"s2. t • t II. 2. t .2 J;ROM uV-AX 

\lI 4 

/ 

uVfRR(L) 
l;j JVH':>"I. 

UL.f-;'-. 
tt< 

-MEMWR(L) 

I 

I 3 

Memor1J Arb ft.er 
E27 

'3," 18 
8'- II 
7 12 
Or 13 
'j 1'. 
~ '- 1'5 

A-. 1& 

~ 'tr 17 
18 
I') 1 

011 k)-''''8'--....... O''-M .. A.:...-.... >;.:.M.:.:.A<.=.oL ...... >--' 
'f'-' 

01 17 REF- >MA( L) 

02 h16 ARM u'.lOAL( L) 
1" 

Q3 15 OE.COOE( H) 

QRO<L) 

D'S. 12 LOCKCL) 
'-' 

or. ,",-"ARMRDYERR( L ) 

w '-"0 uVDAL->MA(~1-

6NT~RFACE 
~ AT ~RRAY uVCTCCD<2: 0>L .' Ita ~ 0 .1t . III FROM Q22 BUS DRO(L' MACHINES 112 

,/ I.)lJNt 22 113 ~ 
"tNtl 21 11~ 

20 115 
I ~uxl11~r~ Devlce-r _____ ============~~~~~~~~~~~ Contr-oller 

SUVAS( H ) 9 la 1 . ,., J 
E39 

7 011 ..... 15 £"READY<l) .. L. .n'r-_-oE-"iT.l 
.rT-- II II 1'') FR~~c~r~E~US uVERR(L) +r :;01 h'" EPAD ENB<l ) BuVCLKO(H) 

------__ ",UN~, '- .. >- I~ .1'-' 
FROM uVAX u ~ '"' 15 8 02 1"3 HIROMDLATCH(L) ~8u~VR~c ... 52·C,=-T,!,:(,-!H:!..!..) ____ -.I 

uYCYCCO<2:e>L 
INTERFACE r: uVCYCCD< 1 :{:l)L ~ 1& ~ Q3 kll EPAS(L) 
GATE ARRAY CS MAP; EMcAR< H)'---#'C :: 1 I'-' \ 

.1'_ , , '- 21 19 G O't: '9 EPDS( H ) _ TO AUXILIARTDEVICES 
L_L 

LLH 

LHH 

LHL 

HLL 

-HUt 

HHH 

HHL 

Q22 BUS CYCLE 

CSMAP+CSMSER 

IDLE 

Q22 BUS INTERRUPT ACKNOWLEDGE 

Q22 BUS CYCLE LOCK 

CSMAP+CSMSER LOCK 

L0l6MB RAM LOCK 

CSPROM 

.... '::) .Ii'( II".!...; .20>- 1187 / 
':> 'u ~ ·H , '3 '- 111 D'S p'3~M.!!A::!P:.....!D",ILS,!lA~B""L:;E ... (:...H!.!.!.)_-..J 

18 112 
.rl _______ .....:..:17-{.~ 11"1 

I 
If.. 

.B!2.1:!U,!"VC!<JL!:!K~,.(J(~H'-')~ ____ ~1 

. BuVRESET< H) 

I 

pQ, 
-oE', 

r 

.. 

I 

2 

SELCOL(H) 
J' 

J..-----II~ S~~~~~"r .~ 

2 . 1 

'OMA- )MA( L ) 
ORO( L) 

" D 

uVAX 1. 1 Memory """:fa ORO( L ) 
uVAX '1--------~ ,.,-Inl"rfac"r ~. 

Gat", ArraYI 1'Irb.ll"'" ~LOCK( ~) 

f1....., __ -tiJ Au~~w~ry L... I 
lCont.ro1~"r r . '--,.,...-n---' :.: :.: 

~tONE( L) 
ENS DAUi..) 

I 

lj i ~::~::~~~::::::::::-:::~-:~:;-,::~RE~V~IS~I~OH~HI~5~TO~·~y~~]D~R~A~W£1QN~G~---------~~liN;~--~~~~~~::~~~~~~D~RF.Nr.:~~~~~~-:~O~A!TE~~EE~N~G~:- I DATE TITLE: I i 
~~~~~~~~=~~~~.~E~~~N~~~~~:~~~'O~.~H~.TIT~~M~I~ ~~~ .~~rnn .. i .• OO.ftOO ... ·~~.OOn~B~A~~=Y_M_A_S_K_A_S_+_)~~~C~T~-~8_~_j.:~~~B~A~RCR:T::M:A:S_._K:A~S~~::)~-~O_~CT_-:8:~~~~~~U=VFA~X_C_Y_C~l~e~cpo~nrt_r_O_l_l_eT~~rlr SHALL NOT BE R:PROOUCED OR COPIED OR USEe IN UHOLE E ABBREV=uVf1ach Xf-STEP=S I2E l.9J U ~J uu. ~ CkK '0: DATE SHEET 1 OF 1 

OR IN PART AS THE BASIS F1JR THE MANUFACTURE OR SALE CIRCUIT+Tr?E=control BARRY MASKAS )-OCT-S ... NEXT HIGHER ASSEMBLY: 151.2£ !COOE I NU!"l3=:i? ! RE:v I 
t {IF ITt:MS IIITHOUTIaITTEN Pt:RMISSIOH. . .~-----------~-------.l......----i -7\ . 
I COPYRIGHT 1984 OIGITAL EQUIPMENT CORPORAT!DH LASTf-MODIFIED=SunOct 7 lB:'51 :31 19B't 0 I C5. M7S0S -0 -~. - i 
)V~~~~-e--!.!~~I~~~~1-.-1_---'.Tl.....!._...:._-=-~.f,~_ . .:.::......::..:.....-_I,_. - __ -__ .-._--;'5-.........L __ .-j[7f\\-... - .. -.. -_ -._-:-4-__ --1. ___ -_ ~.~--_-__ -_-::;_3-_-___ ,.....l._L-I"--_-;-2-~~rl ~--11-----~1 

L c 

.. ~ .. 



" 

J 

) 

) 

.~ 

! 
! 

L 

c 

------------8------·--~--------7--------~------~~------r-------~5-------n~------~~--------~------~3~-------r------~2~--~---r----~---i--__ -_--____ ~// 
I 

D 

c 

B DMA->I'1J:l(L) '3 

SELCOL( L) 18 

8uVCLKO( H) 

uVRESET( L ) 

A 

8 

+5.0V----.-----, 

L----..L.+3VA 

FSTRDY(H) 

/ 

~.. E 38 1.!218!!.-.-J....,{"l-_--. 
LOCAL NXM(H) ~. 

:2SJ.T!;!A!:S.RJ.T",:C!.:.Y.!JCb!<>...!L:...!..) _________ ~ . Fe2 

+3VA 
uVCY (L) 

uVAS(L) 12 015MB(L) I 

n 2 

6 RAS DECODE< L ) 

DECODE( H) 
+'3VA 

RR(H) 
REF REOCH) 

-DAHl aUF EN8CL) 

TS<l)H 
.::> 

TS(0)H 

TS(l>H 

ARM uVDAL< L} 12 

Pf'RR(L) n 

ENB CJ:lS<1:0>H 

REF-)MA(L) 1 

uVCLKO(H) 

£59 

TS(I:"0> STATE TABLE (uVAX Microcycle t:ounter) 

1'+:23:21 198~ 

5 -··r---··---

s ns 
TIt 
T1 

'1"2 

T3 

ee 131 first uVAX CLKO after /SuVRESET 

·131 11 

11.113 

Hlee 

DRN: DATE ENG: 

~OOijwillJ~w 
BARRY MASKAS 18-DEe-8) 8ClRRY MASK AS 

. CHK'O: DATE SHEET 
BARRY·MASKAS 1·8-DEe-B) NEXT HIGHER ASSEMBLY: 

~ '3 I 2 

I 

o PR a '5 LPERR~ L ) 

F7't 

RAS AU_( '-!) 

I 
1 -. -

I 
'L!:==~ --, 

M75e; -2 --= 9 



, 
i . 

~) 

D 

C 

) 

9 

) 

Rl1 2't'3 
_+~1~2~.0~V~ ______________________ 1% 1/'tU 

~~-{~DB~-----­
IN'tl'52 

+'5.0V 

BTRYV( H) 
+ • 

DG 
IN'tl'52 

C7 
IN .. ''5;! 

R28 
220 

2 

18 
1 

C3'5 
-- '+70n1 

GND } '50 V 

/ 

BTRYV1C H) 

R12 
10K 
l/'iU 
'5% 

BTRY OK( L) r 

GND 
BDCOK( H) 

CLR PS(H) 

.. 
'5 1 

C28 
-,+7nf 
T'50V 

G=N-.!!'D'---___ ---.J12 

Y1 

~ P , t ) 

BDCOK< H) 

C5 TOY( H) 

TINIT<H) 

EPAS( L) 

EPDS( H) 

uVWR< L) 

'5% 

El't 

MC1'-15818 

20 

2 

3 

2'+ 

22 

AS 

DS 

R/W 

CKFS 

OSCI 

OSC2 
BT 

PS 
CE 

1) 

R: I ,.,K 
1/'t1.J 
'5% 

AD 
0-7 

SOW 

CKOUT 

IRQ 

18 

23 

21 

19 

EPR<7:0>H 

j. I, 
I' 

I 
i 

I 



~)-___ 8 ___ I.-ii ___ 7 ______ ...I..I_~~-s------II~--:_5---\lI..L----'t------~1----3---L.-I---=2:.....---~ __ . _',-__ -(/ " 
f 

I I I I 

Ii J 

D D I 

/ 
LOCAL CONTROL Q22 BUS CONTROL 

MEMWR{L) 

c 

) uVWR(H) 
uvt.. c.. 1< • la, 1... 

j j T 
I 

i3 3 

. 

1 
.. 

I-- ~ 

--

fdilfRlldrRlfMJ:JW D~~kRY MASKAS f DATE ~g~?~ I'1C!SKAS ' DATE ITITL~: ~Lfu~Lfud1@j II h.c""H""K"'."'"D,..-: ____ ....,:r--S"";:'A'E_""'CE=--S-3+-S,.,..,H"'"EE~-=-1 --.=-, _--=O".;:-,I_a_-_DT""E_C-_a_1~.: KAo.'3e S:.c.': ... e 1'1:::'=-::"1"'5 ; 

t-_________ --..:!-R_._M_C_N_A_M_A_R_A_-..Jl..-:;.S-....:O....:E.;;.C-....:B:..:....j1 NExT HIGHER ASS::MKY: IS12:: j':gQ.:: I ~ '~=;::> i :;;:, 
D i -!> 117505-:'2 -";6~r I 

~!~ _____ 8 ____ ~~I __ ~7~~~ ______ ~ __ ~ __ ~~~~~ __ ~~ __ ~~ __ ----____ ~ ____ ~ __ ~, ____________ ~~. 
) 29 09 :<tY: 18 198't 

"T>U5 OR'UW'G <:IN!) 50ECf"ICATJON5, HEREIN, ARETI+.: . R£:E,Vi~O:~.,,~i~TO~~ E DRAWING 
PROPERTY 01' OIGllAL EQUIPMENT CORPORATION AND ~~~~~~~~ TITLE=CTL9L.or_K 
5'-IALt. NOT 8E RE<>~OOUCED OR COP I EO OR USED IN LlHOLE 
OR IN PART AS THE 8"'S15 FOR THE MANUFACTURE OR SALE A8BREV=ct..1 
OF ITEMS UIT>iC'JT J.lRlfTEN PERMISSION. I CIRCUIT~TYPE=CONTROL 

COPYRIGHT 1984 DIGITAL EQUIPMENT CORPORATION ; LAST~MODIFIED=Mon VCt. 



j 

) 

, . 

. ~~ ____ ~8 ____ ~IL-____ ~7 __ ~~~ ____ ~b ______ IL-_____ 5 ______ ~~~ ___ ~ __ ~ __ ~I~ _____ 3 ______ ~1 __ ~ __ 2 _______ 1~. ______ 1 ____ ~// 

D 

c 

B 

-I-

A 

l 
SELCOL 

Memory 
Sequencer 

SELCOL( H) 

/ 

L-..c DtWI- '"" 

-L--~~D REF->MA 

L--~.(f1 ENB uY!lAL 

~~Tct-~~u~VC~y~C~(~L~)~ __ -. 
11emoryArblt-er 

E27 

L...,.,,....,.------'l DECODE 

n.-~----~R~R~(~H~)-,l~::::::::::::::::~U~V~£!R~R~(~L~)~~~9~rIB r' tsll\'-H~~ 8 ~ 11 
TS,.at-__ --'T-=S""<'-'I..:: ... e~>C!.H.c., U~H' ; H ~. :i 

OJ >' I .. 
.. '- 1'5 

A- 1& B 
5 2 I I • 2 1 2 }---"'r"'R""')n""M::-u"'V"'A~X"---------M-E:-M-W-:R:-(:-:L-· ':"')---<·~2·27 ,178 .2 ~e pages "" '" "" ~"'! S 

r ~~l~R~~~§.y.~ 11911 ~ • uVCYCCD< 2: e )L ~~ - III '5 
FROMQ22 BUS "RO( L ) ;:';-<21 

Q8 

01 : 

:02. 

03 

D't 

0'5 

OL: 

18 DMA )MA(L) 
I'-" 

17 REF->MA(L) 

kl6 ~RM u··'DAL{L) 
1'-' 
1'5 DECODE(H) 

",1'3 QRO(L) 

,",-12 LOCK(L) ..., 
11 i=lRMRV'fERR< L ) 

~ 

. 

uVDAL - )MA( l.,l-07· 10 . Auxl11~ry Devlce,.. __________ ~=======N====~~~~v~.~~~~~~~"2 Controll-er .L !Lu-"!.~ 2" 113 

J 
£3'3 " t.N1:j 2' 11 .. 

v 

", -(IE 

r 
.20 11'5 

BUVAS( H ~ :~ Q8 k 1'5 I P'READY( L> ,:,' I\:,.>-__ ~ 
FROM. 022 BUS V~RR( I ) ~ 12 Dl t' '" EPAD ENB( L ) BuVCLKO( H) I I MACI-l I NES -<l5ON - OJ >: 13 r\. 

-----;.....:;.....:---+ ~!::.. ; :~ 8 021'-"11 HIROMDUnCH(L> 8uVRt;SEHH) 

~~9~R~~~~ uVCYCCD< 1 : e>L ~:; ~ 03 ~ II EPAS( L ) 
uVC'fCCD(2:.e>L 

L~L022 BUS CYCLE 

GAT~. ~RRAY.C· CS MAP:EMEAR<H)'--Tz{: 18 1 I'-" 
L_'=' nf4r,:.. 2' r 19 6 D't 10 EPDS< H) 

. . _:> ;-'~i ''''- 20)- 11.7 

LLH 
LHH 

LHL 

HLL 

CSMAP+CSMSER 

IDLE 

022 BUS INTERRUPi ACKNOWLEDGE 

Q22 BUS CYCLE LOCK 

HLH CSMAP+CSMSER LOCK 

HHH L-D16MB RAM LOCK 

HHL CSPROM 

" :> I:-H 19'- III 0'5 9 MAP DISA13LEO-n 
..----------------;-.;: ~K~}: ::i 

..... ~ ./\ 

v B~U~V~C'~_~K~O~(~H'~)~ ______ '_' ____ ~f6 
BuVRESET< H ) . 

REVISION HISTORY DRAL.JINGD~FINE 

\ 
/ - TO AUXILIARY DEVICES 

PROPERTT ·OF DIGITAL. EQUIPMENT CORPORATION AND ? ·"u, Xf-FfRST=e '" 

.. 
SELCOL(H) , 

-' nemory L... .1..-----.i-1 SequenC'er S . 
. uVAX ~ ______ ~ __ ~ 1 ",VAX&. 1 

InlerfQce '.r Gate ArrQ\l1 

2 • 1 

-{)MA- >MA( L ) 
DRO( L) , r 

Memory ~ i<> ORO( L ) 

Arblle" ~ LOCK( '- ) 
I 

f J Aui:111 Qry L.... 1 
L ____ ~~~~===:l=co~~:l:v,.:~ 1:1:e:r=r~ __ '~-=-~~-=---YJ'~-_"'_i 

TIlL::: 

$ b 
DONE<u 

ENB DAUi..) 

uVAX C~cIe Control Ie" 

!) 

·fE 

j 

J 

'1 
I 
I 

~ 1 
- .1 

i I ; 
i 
i 
I 

: 

t;;~~~~~~~~~~dl~~~~~lj~j!~ii~~~~~~~~:;~~~~----~~~~~~--ir~ijl~~~If~tij~fIInr~lR;~ .. ~~~~~=t~~;T~E~~'~;;;;:- I DATE 
"THIS DRALIING ANDSPECIFI::ATlONS. HER£lN. ARE THE 11£" [CO NUMacR 'D~.. T ITL_~=UVAX MACHI NE ·~rnOO .[i]~ 000 .... [ill. ~~ WU' IB;,.A.."R,.,.R""Y,.....;M_A_S_K_A_S_-+_3,-vOC"T",-""S-4'trr;BFAFR"TR_Y_M,_A_S_K_A-:S;:;cJ.....3_-TOC_T_-_S-j .. 
SHALL HOT BE RE"PRODUCEDOR COPIED OR USEI' IN LlHOLE A8BREV=uv!'1ach Xf-STEP-S!2E CI1K '0: DATE SHEET 1 OF I 
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE CIRCUIif-TYPE=control BARRY MASK AS 3-0CT-S .. ·J,.;N;';EX!:;T~H""I'"'G""H':'E""R:-:A"'S;S:;"EM=B""L""y:;-::"",,;---1;::;-:;;:-r.'-;::;;;:;=-;:----;-;'~~;-----T":;=.::-i 
OF ITEMS LlITNOUT LI!HTT£N PERMISSION. LASTf-MODIFIED=Sun Oct 7 18:51:31 1'38~ l-----------------------~--------------J......------_i 

t 
SI2E !t:ODE I NlJM,3::R I R~" 

I 

·-..;71 I 
'COPYRIGHT 19B4 DIGITAL [CUIPMENT CORPORATlON DI CS M7SeS -0 - i 

I 

I l If\ I 3 1 1 "-.-' 
c I 



) 

) 

.< 

~----------8--~----'-----~~7--------r-------~------~r-------~5~----~ITT-------;~--------r-------~3~-------r------~2~-------r----~--~-_-_-_-= __ ~~/ 
I 

0 

J 
~~ 

-j 
i 
r , 

'.j 

i 
,.::::::-

c 

"I 
-, 
:.i 
" 
!I 
il 

B 

L 

c 

+5.0V'--.----, 
2K 2K 
18 18 
R9 R9 

'------'- +'3VA 

FSTRDY(H) 

/ 

TS(0)H 

LOCAL NXM(H) ~' 
I £38 "I!:le"-----'-£~-, S2~T:!:!A~R.!..T_C!..Y.!..!CbC(uL=..L) _________ ----'L F82 

+3VA 

uVAS(L) 12 

13 

DECODE( H) 

DI1A-)MA( ) REF REQ(H) 
B 

SELCOl< ) 

BuVCLKO(H) 

REVISION HISTORY 
"THIS ORAIJING AND SPECIFICATIONS. HEREIN. ARE THE REv .CO NUMSER OOT,..E TI TL~_=MEM CT'RI_R 
PROPERTY OF" DIGITAL EllUlPMENT CORPORATION AND 
5HA~~ NOT BE REPRODUCED OR COPIED OR \.ISEO IN UH~E I ABBREV=MEMCTRl 
,ORIN PART AS THE BASIS FOR THE MANUFACTURE OR SA!.E CIRCUIT+-TYPE=MEM+CT-Rl 
OF ITEMS OlITHOUT URITTEN PERMISSiON,. I LAST+-MODIFIED=FrI0ct. 12 

COPYRIGH1 1984 DIGITAl. 'EllUIPMENT CORPORATION 

8 7 

c 

TS<l)H 

uVCYC(L) ARM uVDAL< L) 12 

LD15MB(l) 1 
PERR(L) 

2 

6 RAS DECODE( L ) 

5 

-

+3VA 

E59 

1<R( H) 

-DATA aUF ENS( ) 

Tit 

T1 

T2 

T3 

TS<l)H 
::> uVCLKO( H) 

TS< 1 : 0 > STATE TABLE < uVAX M i cr.ocyc i.e Count.er) 

sns 

00 01 first. uVAX CLKO after /:8uVRESET 

01 11 

11 10 

10 00 

~'ol[Jrpfltl~f[fl :~:~~~Y MASKAS 

~~~~~~~ ! BARRY MASKAS 

DATE ENG: 
18-DEC-S,) 8ClRRY M~SKAS 

DATE 0;:-
IS-DEC-S,) NEXT 

'3 

I 

LPERR~ L) 

9MCPS(]:e>'-' 

TI r:..::: 

:::1;::: .::;)::; 
Dies I 

RASALL( H) 

-, 



" 

'" 
<l 

,:1 

-) 

. / 

J 

"-

) 

) 

1 

'" 
. , 

, 
; 

i 
i D 

'1 

1 
i . 
j 

"1 

:t 
; 

! 
:f.-
1 
i 

. .;:::::. II 

c 

B 

I--

-r-

" .., 

8 

+5.ev 
1 

>,R9 2K < >'tB 

I 7 I I 5 

SELCOL< H) 
t:.t:lb 

\V I 3 

MSWT<0>H =[ MEMCD( 1 }lIE/MEMCD(0»)lEMEMI,.IR lIE uVCYC J 
MSWT< l)H =[ /MEMCD( I )lI!MEMWRlI!uVCYC ] 

I 2 

P 

~UV~C~Y;C~C~D~(t2]>~L::~' 19 A n- - 2 J1 L 
.·.,"~i.L\:a::.CC7-'LHT----t-i"] 12 -' E~~~>s:L~=~~ 13 ·1 u '5' I~ 

6 15 b 
~lt t:. .tt 7 1& 
l.)~ tsW- tNts~ III 17 l 

9 18 
.----ll 19 8 

09 12 

01·1) 

02f!.!L-

03 1'5 

D't 16 

0'5 17 

OG 19 

07 19 

aUF ENB( L) =[Ri~~~~ 1 ~~/.t:lt:"~~D~~illES/MEMWRlIE( SELCOLlIE/DMA- )M.A+DATt:lBUFENB )+ 
BUF ENB(0)L =[ /. D~ 'I~~;r C~ ~ )MEMWRlIE( SELCOUIUDMA- )MA+DATABUFENi3)+ 
BUF ENB(1)L =;:~ . ~~ ~S~ ~~ ·5 2/MEMWR*( SELCOLlIE/DMA-)MA+DATABUFENB)+ 

BDIRT<L>ft[R !( ~b6!~ E1MSER1)] 

START CYCCL) =bvege;~~~~RY¥5~E~9~~ 3*UVCYClIE/MEMWR+/UVCYCCD(2 )lIEUVCYC*DONElIE/MEMWR+ 

MA{19>H 1 W3 2 
o OS--

E7'3 

MEM CD(1 :13> 

LL EXPANS ION MODULE 2 

lH EXPANSION MODULE 1 
HL LOCAL MEMORY 

HH NOT USED 

E1313 

I D 1 I 09 1"3 LOCAL NXM( H > 

~Q18 .QIIIf.!..":!...£,tE.!...7.2.9P~1 't::!..!(:..!:H:!...;)~_+-+-________ ---,6!l..j A9 08 f!.1£.2 ______ ~R~AI2S~("8g.)::.!:!.-H 

§j:,~ ~ p D. 11"3 E7<:lP 1 ')( H ) MA(::>1:20>H -
'-""'-~'-=--'=~'-'--'''--"'-'---- ?: R DZ!!'£.2.!.M!!;E~M_C!..!DO!:{~02..:>~H!....---L--+ _________ ~ 

R23 10K ~ ..... 0 11 MEM_CD<1>H 

1 7· Al 07 

8 16 Q2 f" 
OG 

17 Al 
5 

05 

1 
~Al 
'--..2-J"" 

':"+'5~.e"-!Vt"---./lJ\~B. "'''',"'.>L~: M ill. I !! .!....!.!!:.!.l-l.<.l~!.£!:!....-_---L _________ ~ 
7 

o~ rJ..L- RAS(7:0>H 

BuVRESET< H) 10qC5 

. 
E78 

Og·12 HI 16PER(.l > 
P 

01 k.l !,.016PER(!.,> 
~ 

RAS ALL(H) ... p 

RAS DECODE(L) 1'5_ EI 

L016MS( L > '5 
1~ E2 

E3B ~ 
SGHl) 6 Fi2 E100Pl't(H) 

GND 
R2 't7 

SGH L) 
~ 
'5% 

03 

02 

~I 

~E 
oe 

)'5 

i 

rJ..:L--

ti £2 'E1 f' 

H LL 

L LH 

L HH 

L HL 

=H PE(02)JlESYTACT<2)+PE.(iB}lIESYTACT<3) ]lI!MSER(0) J 
=[ [PE(00)JlESYTACT<0)+PEC01 »)lESYTACT< 1 ) ]lIEMSER(0}] 

DECODE 

ILLEGAL 

RA5 !:ILL 

IDLE 

1 
PE<01:00>L 4 Ie 

II L 

MSER<0>L ~ 
12 

02 I~ 

03 .lL.. 

PERR( L) =[ [PE«0)JlEBYTACT<0)+PE{01 }l1EBYTACT( i )+PE(02)lIEBYTACT(2)+PE<3)l1EBHACT<3»)JIE 
MSER(0}*/MEMWR) 

=(BYTACT(0»)lESELCOLJ 
=[BYTACT(l}l1ESELCOLJ 
=[BYTACT(2}lIESELCOL] 
=[8YTACT(3)lIESELCOLJ 

Il 1 1& ENB CAS{0>H 
nt:.:1WI<' L 6 

I~ O't 
l~ 0 17 ENB CAS<1>H 

enACT<1:0>L 4 lG ~ 
P L 

OG 18 ENS CAS{2>H 
'\:::tt 18 

19 8 19 ENB C~S(3)H 07 
A 

SElCOL( L) '"' .-. -

.' l , i • i I I 
I 

J 
! 

J 

o I 

., 

f 

t 
~ 

,. 
, 
j 
I . 

c I' 
I 
j. 

i 

I , 
: 
: 

.~ 

:3 

-

I 
I 

t 
- j 

i ; 

~ 

I 
, 

1 . 

~~~~~~~~~~~~~~I 
REV!5I!J'O H!STORY "RAWING lORN" DATE ENG: I DATE 1 TIT,-·: 

'THIS DRALllNG III«> spEcIFleQTI~S, !'ERE I" , ARE THE RE ECD NUMB-. OR-- v DEFINE ~wiwOO~OO . "3 OCT a ! 
~~~~R~~T~D~~~~~~~I:e~~i~P:"~~ :0 lJHOLE B

V ~ t ~: lBIsTRLEEV=~EMMEM~CTRTRLRLR X+-FIRST=0. nDfllo.·.n . %"l n c~:~::y MASKAS"3-~~TT~'1 s~:~~~Y ~ASKASOF - 1 -". MEMORY S~Q!..£~CE~ 5: .=:>~:;-
DR I" P"RT AS THE flilSrSFDR THE MANUFACTURE OR SALE .... - ~ X+-STEP-SI~E ~ U ~ u 1"3 .="'--=".."-.....-_...,..,,..,=:-:-__ --=:-=-_ 
OF ITEMS LlITHDUT URITTE'" PERMISSION. CIRCUlTE-TYPE=MEM~DECODE - "'8ARRY MASKAS -OCT-a.. NEXT HIGHER ASSEMBlY:15i~E 1::J~::; "Ul'"i==~ ,,=v 

COPY'!15HT 191'4 DIGITAL ·EQUIPMENT COIlPORAT!ON L-AST+-MODIFIED=Fr1 Oct 12 Pi: 19:,133 198't, f.---------,----.;.-::1:......:.:..:.---..:.:.----.1..----1 I 0 , CS IM7;e; -a --..;~. 3 .. 

... ~. -~ -._--_._--------_ ... _---- . 

8 I 7 3 2 "-" !I/ I f, 1 OJ Ii\. .. I 

,-

-- -- ~.-------.... - -. 

I I 



" 

) 

) 

c 

:I~, _____ ~8~ ____ ~IL_ _____ 7~ ____ _L ______ ~5 ____ --~1------~5------W~I-------~------~!-------3 ______ ~1 _______ 2 ____ ~~-------1----~// 
l- I 

I I 

D 

il--

c 

3 

--t-

A 

I Q22 BUS Sl~rf I1ACHINE .1 
DONE( L ) 8 r 10 1 
,>" Nc. H 7 '-11 00 hl'3 DRQ( L ) " ~ 

lJ, N\ G 12 I'-' 
'" IJ 01 hI'. ARM REPL Y<l) 

'H-" H '+ 1'+ ~ 

FROM Q22 BUS 
INTERFACE 

GATE ARRAY. 

FROM MEMORY 
~RB ITER/SEQUENCER ~ 

FROM MEMORY 
ARgITER ~ 

] I~ § 02 13 INC CTR( H ) 

)ctQ~M~11:-~';;'~Ii4:r>I:-~~'~t~lJ~\~~~=i2~].-'~,..2~]; ~ 03 11 QALE( H) 
I 22'-' Ie 1 

-4,--~-*LHlJ~ t:";"4-----,2..,Ii-(r: ] 195 O't ell' 

i'IH 

WL H 20'- 118 7 
t:> 19,... 111 O~ '3 Dce21 RCV( H ) 
",H~112 

Hll', 17~;"" 113 

'""/\ PRJ 
-OE 

B
u

c;eU!.!V-,-,C",L=K""O"",,(...>.H.!.)!...<...._'_I __ -,f 6 
[;luVRESET< H ) , 

Q22 BU5ARBITRATION M'1CHINE 
£213 

'00,6''5 ENg 8S41(L) 

01 b TINIT( H) 

02 13 TDMR( H ) 

03 11 TSACK( H ) 

Il't 10 TOMGO( H) 

~ h9 GRANT< L ) 
I'-' 

E55 PQJ 
-OE 

RDCOK(L),...J 

BUVRi=SETCH) 
r6 

~GL---F~O~R""'C:E~I~N~I'-'-T...>.(.!.H~)~----~ 

022 BUS MASTER MACHINE 
E25 

,i'!Q.;;Q"'L""~~(..,H;.'_r;)_.i9H Ie 
~1;4,"",i'U;",'"'<..,!-;o'"-T","-,\ '" J 1 
,-,,,,RN I ,!.. D ,:... 12 

'" ~ 'j ~ lJ 
=J<,,;=,2-':: ... ,;...;. H,;...' ):;.....-;~H J '+ 
I •• H ] 15 8 

00' ,",1'3 DONE( L) 
'-' 

01 1'+ T5YNC( H) 

02 13 TIAKO( H) 

03,,11 TDIOC l) /~~~LL~:v~~~-~·~~~~;it2~2~]~:; ~ uVWR( H) r---,2~2'{1le 1 
FROM uVAX • uVgM(3: 13 >L 21 19 5 
FROM uVAX 2B 116 7 

'-' 
Il't ,,10 ENB DATA( L) 

INTERFACE uVC'(CCD< 1 >L '--.......,:~~fO 111 

GATE ARRAY • -<-<~uQjY:tvTIt,-m,Jt \1J~I::===:'ti7~ : i; 
!A ~5E 

~ h'lENB DAL(L) 
~ 

8 ~~U~V~C=L~K=O~(~H~)~I_' __ --'r6 
~uVRESET< H , . 

RSYNC(H) 3 E12 E12 '3 SSYNC(H) 

\ ~B ~B /9 5DIN(H) RI) I t~( H ) 7 ,--- r--

",-R,,-D><O>=.UT~(.:...H,-,-,-) __ ---,-1 '+_-I..J>---------IO Or-,-----tD 0 1-----{\-1'""2'--_---='S"-D-"O""U'-'-T-'-(-'-H~) 
J F37't F'37't \ 1 'l 

R,,"'R"-P-=L...!.Y-'-("-'H...!.) __ --'-17~ BuVCLKO( H) 11 11 J-:, '-'-"--_~5"-'R'"'P--'l~Y .... ( .... H'_'_'_) 

, DE 

~ GND 

AC;YNr ~.O.(H) " EB E8 ,....=..2 __ -'T.O.(H) s' ~B "t8 /5 SDMR( H ) '-'.R"-or:.;.IR""(",,,,H-,-,-' ___ -=-'-"-\ r---"'--

R5ACK( H ) 11 }--------lD or---·- 0 01-~\_!I.:?'3--....:5~52!A~CJK~(;JHil) 
R~dD!::M""'G~I,.:...( H'-'..!.'-'---I'-'S'-/-i 8uVCLKO( H) 11 F37't 11 ~)7,+ \16 50MGI( H) 

O£ 

GND 

5ELCOL< H ) ~ Q22 Bus I 
OMA- )MA( i.. )===1 Slav"j ,. ----, 

DRQ(L> ~O"'~ I 

2 02 

922 Bu,? 
I 'L.onlr-o.lo 

QRQ(L::r 022 Sus S: ;;nc 1 S 
Arb 1 Lrc: tI on Syncnron 1 Z"rs :';<1-=-'--"--

LOCI( L) MaChln", i , I GRANT< L> I 
DONE(L)'~ ! ~ un;s\:';; ! .. '4-----' 

ENS DAL< L) o--<l Macn i "" i 

'-

-

I~ 
I 
I 

REVISION HISTOQr DRN.! 1 DAE JENG; ! DATE IT: TLt: I' 

PROPERTT o~ DIGn~L -ECUIPMENT CORPORATI-ON ANO :::n:: .11· L. 0, ""IU-t~ TITl~-QBUS MACHINE X+-;" P;:ST=0 ·THIS DRJ'lUlNG ANO SPEcIFICATIONS, HEREIN, ARE THE QEV ~CO NUMBER DATE DRAW I NG DE" I NE ~©J OO. ,DO I~~ me [ill', .~,~, 'illJ~ R. McNamara ; 3-0CT-S't :;. McNamcro. 1 3-CCT -S't Q22 3~S 57 AT;:: ~A::::"' >1::::; , 
SHAl..LNOT BE REPROOUCED OR COPIED OR USED IN IJHOLE 'A8BRfv=QCTRL X+-s'Tt:.P=512E CHK'D:, DAr::: ISH::.c' 1 0;:- 1 !, 
OR IN P~i1T AS THE BAS:S FOR THE MANUFACTURE OQ S~LE CIRCUIT+-TYPE=QBUS+-CNTRL R. McNamara 3-0CT-S" INEXT HIGHER ASS:::M3L.r: ISI2E i:~~E I' r-.;.:M3E~ -<_, 

j' J __ OF~I~TE~M~5~U~'I~TH~O~U~T~UR __ IT_T~E~N~?~ER~M~I~SS~I~0~N~·~~~~~~ __ JL ______ JLr-JLL_A __ S_T_~_M_O_D~I~F_I_E_D_=_F __ r_1 __ 0_c_t,-1_2 ___ '2 __ :_2_'_;_2_2~1_9_8_~ ___ ~L-~_-_-_-1-\-_-_-_-_-~_-_-_-_-_-_-~-~-_-_-_-_-_~l-_-_-_-_-_-I-_-_-_-_-~_-_-_-_-_~_-_-~;-_-_-_-_-1_1 ______ ~ __________ _;~--~~O--~I,~~~--.---M-7-s_a_; __ ~-~2----5-0 __ --~-~~ COPTRIGkT 1984 DIGITAL EOUIPMENT COQPORATlON 

IV 8 I 7 2 ! ' "'. 



Ie) 

~ 

" 
'> 

'<1' 

,) 

\~ 

,j 

-) 

J 

) 

) 

r 

f 

D 

c 

A 

7 6 '5 0909Lv-J ; SJ! 0- ./ 
~--------~----~------------~----------~~~--------------~----~--------~--~--------~~~~~~~~~--------~----~ 

decode ,j, 
rdyerr ',j, 

decode l' 

N 

N 

QRa 
lag 

armvdol l' 
rdyerr l' 

'( 

'( 

ock 
QRa 
lag 

EQUATIONS 
EQI = -TSI )II -TS0 )II -epready )II -flag )II -RR • -~RG 
EQ2 = done )II bvas )II -uvcycd2 )II -uvcycdl )II -uvc:,;cd2 
E03 -done)ll bvos )II -uvcycd2 )II -uvcycdl )II -uvc;cd2 
-EQ'! = c\t.S )II S I )( - 50 IE -t.tVERR 

EQ'S -done)ll -bvas 
EQ6 uvcYC)ll bvas )II uvcycd2 )II -done 
E07 = -uvcyc )II -bvos 
EOB -done)ll bvas )II uvcyc )II -uvcycd2 
E09 -uvcyc)ll bVQS 
EO 1 B = uvcyc )II bVQS )II -uvcycd2 )II -uvcycd 1 )II -uvcycd0 lIE done 
E019 uvcyc)ll uvcycdl )II uvcycd0 )II done )II epready 

ORa l' 
·ock 'I'-
1-0.9 'I'-

1 
I 
jvda 1 mo. 

I 

{)RAI.J I NG DEFI N,; 
TITLE=MEM -X+FIRST=0 
ABBREV=MEM X+STEP=SI2E 
LA5T+MODIFIE{)=Sun Dec 9 16:'3'3:08 1984 

I 
I 
I 
I 

. : 

.0 1 
! 

" .~.
' C 

"t· . 

" 

;1 

j~ 
I 
! 
j 

r 
I ):~~~~~~~~~~I:~::::::::::JL~----------ji------~--~--------~--r-----------~--________ ~~ ______________ -!~~~~~~~~~:::::::::::j,_~--------~-----1-E~~~----2M~7~~~;:~e -~2 R~,. 
j~ ________ ~------~----~--------~----~-6------~----.~_~_-_-~-,_----__ ~~~~-----'+ ______ ~ ________________ ~ ______________ ~----------------~ 

c 

I -'-"---'-- --
I 



') 

::,' 

" -, 
,tt 

-) 

" 
(> 

,> 

) 

" -

) 

-1 
q 

---, 
: 
J 

) 
j 
1 

11 
i 
~ 

_1 

C 

: 

o 

c 

a 

A 

8 

DRAWING 

NAME=MEM 
A89REV=MEM 

7 

~ 
1 

I 

LASHMODIFIED=Sun Dec 9 16:40:59 198't 

vdalma .J, 

dmama l' 
-rdyerr l' 

1----

N 

5 4 3 

-r 

2 fBF';-D-909LV14 IS::>I a I. . 

J I 
I 

EGUAHONS 

EQHl -uvcyc )I -uvcycdl • -uvcycd0 

E011 = -uvc-yc • -uvcycd2 • -uvcycdl • uvcycd0 

E012 -uv:::yc )I uvcycd2 )I vvcycdl )I -uvcycd0 

EQ13 -uvcyc • uvcycd2 )I -uvcycd' .uvcycdi3 

£O~'t -uvcyc • -uvcycd2 )I uvcycdl • -l.Ivcycd0 

£.01'3 = -uvcyc )I uvcycd2 • uvcycdl • I.Jvc1,Jcd0 

E.ol.6 = -l.Jvcyc )I -uvcycd2 )luvcycdl • uvcycde 

E.o17 -ORa + TSI. -Tse )I RR 

! 

i 

3.2 



) 

) 

) 

r 

. "",,-__ ~~~8 ===i>I<l-'.--~_-_-_-______ ~7 _______ -_-_-~~~~_-~~_S-=--=--=--=--=--=-~~-=--=--=--=--=--=-'S-=--=--=--=--=--=-.3..\_Y-=--=--=--=--=--=-_l4_, -=--=--=--=--=--=-~-=--=--=--=--=--=-~_j __ ~ ________ ~ _____________ 2-=--=--=. __ ..:.--_____ ----;:1;/ I 
i ~ 

I ,,~ I j 

.1 

., 

'I :! 

.. ; 
-! 

D 

c 

"-.... 

I ~I 
~
I 2 2 

n 

.--< 

r 
I 

n 

epreo.dy 1', 

n 

at ~ 
L~ 

iepaaenb ,j.. 

y 
~ 
-TSI 

y 

D y 

rom 1 o.tch1' 

u 
l' 

epreo.dy l' epo.denb .J,. 

'o.ulocyc Q22G~C Y 
I 

lepas . 1"­
·epreo.Cly l' 

y 
EQUATIONS l-----' 
EOI :-uverr lIE rdyerr "" 

EQ2 =-uverr "" -uvcycdl 

-uvcycdl lIE -uvcycc0 

lIE -uvcycd0 lIE CSLOY 

lIE uvcycd0 lIE csprom EOJ 

EO'1 

EO'5 

E06 

EOl 

EOS 

E09 

:-uverr lIE -uvcycdl 

:-uverr "" uvcycdl • -uvcycd0 • csmo.o lIE csmc.pemea.r 

=-uverr • uvcycdl • -uvcycd0 )I -csmap • -CS",0.0e"'2(1r 

=-uverr • -uvcycdl • -uvcycd0 )I -csm::lp 11( csm!lpe,.,ear 

-cs'llope'11ear =-uverr lIE -uvcycdl )I -uvcycd0 III -cstoy lIE 

)I -rdyerr • -TSI lIE -TS0 
=-uverr .«uvcycdl )I uvcycd0)+(-uvcycdl )I uvcycd0 

lIE -csprom» 
=-rdyerr • -uvdalmo. 

3 

I 
E010 =rdyerr • csprom lIE uvdo.lma 1 
E011 

E012 

= rdY2rr lIE done )I TSI lIE TSfl I 
= rdyerr lIE done lIE TS 1 lIE TS0 Lt • 1 ;: I 

E01J = rdyerr lIE done lIE TS 1 lIE TSfl I I 
·~~~:::~:-::~::::==:::-~:;~-:~::-C:}R[EV~I~SnIO~H~H~!IST@O!RY~~-:~~~~------------~~~~E:--------lr::::::~~::::::~~~::nD~R~N~'e=-=~~:;-il-rDflA~T~E:--rE[N~G[}'::~~~;---~~D~A~T~E TITLE: I 

PROPERTT OF DIGITAL EOUIPMENT CORPORATION AND X~F IRST 0 d, c· ~ 0,f1. . n .h:,"""'.,..".-----------+--.""".:;=---h;-;;==---.-----,,;:--l---,-----i "THIS ORAl.IING AND SPECIFICATIONS, HEREIN, 'IRE THE QEv ECO NUM8EQ OATE DRAW I NG ~rn[i] willJ~ ill}. BARRY MASKAS 29-AUG-'~8,J.:8~A~R~R;.:r~-=r.;H",S",i<c-A-:::S~~...-Z~8.;.-_AUG __ -'_~_Sf.K""A"5;=J,0~L;;,O;C",'~C:.::'-~I;.:,/.:O:;;,;8~L"'S3-_C_O_l-._~_"'7J,,,,L~~ I 
SHALL NOTSE REPPODUCED OR COPIED OR USED IN UHOLE ATBrBTRLEV=~PEPRR XLSTE· P=S I=2.E ~ 0 O. lI,~.U- . CSH.AKR;PJ MASKAS OR IN PART AS THE 8~SIS FOR THE MANUFACTURE OR S"LE E = r = ~ I t 

1,: OF 11E:1S UlTftOUr URITTEN PERMISSION. __ ":;""-1,1,,, I 
copr'HGHT '<;84 DIGITAL EQUIPMENT CORPORATION LAST ~MOD IF I ED=Mon Oc1.22 15: 1'1: 12 19aLt . , " 

[~_.J-_-_ .....:-.-,;,.",.,.,;=8-...;",;"::.:......;:...:.:;:.;.,.....:.-.;;.;.....;.,....",;,..:...7..1...--.l...--...:...,.--I.----.,,;..,,,;,.6....;..::.;:.....~.-:..::;::;.,...- 5 '1 _, 

( I 



~.,,,,,",- .... ..., } " 

C1 

"t 

." 
,; l • I, 

. ) 

-) 

J 
,1 

D .. 

. .:;:::.:::» 
• .1 

c 

) 

" 

B 

) 

J 

s 

NO 

TDMR~ TOMRt 

'THIS -DR.:uJING A!'<O SPEClnCATlONS. HEREIN, ARE TfF. 
PROPERTf 0: DIGITAL EOlJI"MENT CDRPDR"'TI'ON AND 
S":IL~ NOT BE REPllOOUCEO DR COP lED OR USED IN IIHOLE 
OR I N PART A~ THE 8"'5 IS FOR THE I1ANUFACTUIIE {]II SALE 
-OF ITEMS -IHTHOUT URITTEN PERMISSION. 

COPYRI!;HT 1984 OIGHAt. EOUIPMENT ·CORPORATION 

7 

7 

REVISION H!STOq, 
REV ECO NUrlSE" OATE 

(IDLE) 

~RAWrNG TI LE=ARB 

'5 

TDMGOt~ 

DEFINE 

X~FIRST=0 
X+'STEP=SI2E ABBREV=arb 

LAST~MODIFIED=Mon Oct 22 ''5:0~:'38 l~B~ 

., --' _._---:---- - --, .. _-- -, _._ ..... -.. ~~_~_----I J-

'3 2 

YES 

TSACK t-

(IDLE) 

YES 

NO 

- ,~ 

GRANT t GRANT + 

TDMR £. 

YES 

'3 2 
. o:--_--=- ... ~ ____ ;r-

" TOMGO. 
TSACK. 

TIN!Tt. 
TDi1R ~ 

y--.=.:> 

NJ~ 

( IDL~) 

.' 
/ 

D 

: 

r-

'3 

. 
I
'~ : - . . 

I 

I ; 

! 
i 

; 



,', 

o 

.j 
1 

I .. 
i 
i 
J , 

." C 

! 

i 
~ 

! 
t 
( 

I 
) I 

I 
I 
1 
i 
i , 
i 
i 
1 8 
I 
1 
i 
f 
I 
I 
i 
! 

J 
J 1 

I 
l 

" 

! 
.. ~ 

!A 
'I 
I 

f 

) ,I 

.c51 
I 

..... ... 

8 

( A 

nRSH 
EN! DIlL ... 
EN! OATA" 
!D€+ TSYNC. 
TOIC+ 
TIAKC. 

NO 

NO 

7 

NO 

·6 

NOTE' THIS INSTNCE OF 
TlAKO IS f"ORPRlWCT· 
TERU 'OPT nil V. TI ON ,IK. y 

6 

SEC. 
OUT 

5 

5 

-

4 

NO 

t 4 

I 

3 2 

o 

YES 

c 

A 

TITU .... 
0.22 BUS MASTER CONTr:CL 3 
MACH1NE FLOW DIAGRAM 

3 2 



j 

;0 

" 

-.i . 

:J 

j ", 

18 

) 

, .. t 

8 
""THIS. ou,OIifWIIQ. AHO Sl'lCIPICATIQt4. f'OtNlN. UI( THe 
~"T"I' 011' OtOfT"l IEQUI~ ~Tt()Irrf AND 
SMAI.I.HOf"IIE~OIII~()IIUSfnlflt'llfWJlE 
OIII~"_TASn-ot:aASlSFOllln.t~~O'ISAl.E 
01 In .. M1'I4()UT WllHTTPl"'~ ...... -. 19 B 4 OIGIT"'- IQUtf'WPIf CCIIW(IIIU,TlC)H'" 

,..,,.. 
8 

19- 0-909LW .---. . 

7. 

6 5 

/ 

6 5 4 

3 2 

/<,()T 

SELEC'n-----~~--------~.-----------------" 

3 

022 BUS SLAVE (ON'iROL 

MACHINE FLOW DIAGRAM 

2 

o 

c 

B 

A 



) 

I, 

'" 

) 
/ 

t' 

I 
1 
1 
I 

! 
J 

I 
! 

o 

.S 

8 
""'nfl' DI" ... W'I\'IIIG AHO PfC"tCA"TI,JNS. ....... A"'f ~ 
-ooot,.yv Of" 0t0Iu,1. eou.-...ar.' ~11O't AHO 
,",,1.L NOT tIE q:P9'IOOUCfO QIII~fO()IItUS(D ""-"'-' 
0IIII.101. .""T 45 ~ E\A.cUS 1J0'l' TWf .. .t.HUf'ACT\JlIIf 01'1 $All 
0/1 ,U'1olS 'MTHOuT ~TftN P£MIIISION 
COO"hQMT. 

f'~84DGTALI~~TION'" 

DATE REV. 

6 5 4 

NO =r 

00 
""I TE 

3 2 

ICLE 

TITlE 

.)22 BUS SLAvE (aNTRal o ~~ M7606-,' -1:2 c: 
~_~,~=. ____________ -L ____ .-________ -L ______________ ~ ______________ -L ______ -; ______ ~ ______________ ~,-____________ -L __________ .-__ -L ______________ -L~M~A~C~H~I~N~E~~F=L=O~W~=~~IA~G~R~A~M~ __ ~~~~--~~,~.~ I c· 

IL _____ . 8 7 ,_._, ___ 6 5 4 3 2 --r---

o 

A 




