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Note: Chip size options are available: 
16K only, 16K or 64K, 64K only, 64K 
or 256K, 256K only. 

Only one of the ChipsAreXXX signals should 
be true at any time. 

RP.06 3 XOMC174 
RP.04 5 OX 2 X1 RP.02 4 
RP.OO 6 X2 

X3 

RP.07 13 e5 

RP.05 11 YO 

RP.03 12 Y1 
OY 

15 
Y2 RP.01 10 
Y3 

ModSel.O 9 
S2 ChipsAre256/16K 7 
S1 

E' 
Lj 14 

BREAK THIS BUG LEG 
UNTIL 256K CHIPS 
ARE USED 

I 
6 

Mod.O 
04k 
116k 
264K 
3256K 

Mod.1 

ModSel.O 
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MC104 

Whatever 

Whatever 
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Whatever 1 
16 
8 

Whatever 1 
16 
8 

Use256/16KProm' 

Use64KProm' 

ChipsAre256k 
in the glorious future 

When the only two chip 
options for Dorado are 
64K or 256K, then interpret 
this signal as ChipsAre256K 
and enable the upper gate of ModSel.O 

HoldOela ed 5 
Hold Debugger 
This counter is for 
debugging when "infinite 
HOLD" is encountered. 

Clk1'Bc 

5 

XEROX Project 

DO 
01 
02 

If HOLD is true for more than 
64 cycles, LargeHold will 
go HIGH and can trigger a 
logic analyzer. 

CAS Control 
File 
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P1 SPARE 
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P1 SPARE 
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P1 SPARE 
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P8 c5 

5 

Whatever 1 P1 SPARE 
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P8 a15 

Whatever 1 P1SPARE Whatever 1 P1 SPARE 
16 

P16 
16 

P16 
8 

P8 f6 
8 

P8 a16 

Whatever 1 P1SPARE Whatever 1 P1 SPARE 
16 

P16 
16 

P16 
8 P8 f7 8 P8 b7 

Whatever 1 P1 SPARE 
16 

P16 
8 

P8 f8 

Whatever P1 SPARE Whatever P1 SPARE 
P16 P16 
P8 f9 P8 b16 

Whatever 1 P1 SPARE Whatever P1 SPARE 
16 
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P8 f10 P8 b17 
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Ec1Func 

o Write 
1 CacheLoad 
2 Clean IOFetch 
3 Dirty IOFetch 

IOFelchlnMem' 
Di IOFetchlnMem 

Di IOFetchlnMem' 

RefUsesDlnMem' 
Dir IOFetchlnMem 

10 

StartEc1 

Ec1Free' 10 

Ec1Func.1 7 

o 

XEROX Project 

11 CO' 14 ModOSinEn'! 
HO~1~5~---~M?O~d~1~S~in~E~n~'!--< 

14 RefUsesDlnEc1 
10 DO 

~~~=--~D1 
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:.:,M::;:e:.:,m:..:.w:.:p ____ .....:7-11 17d .14 WPinEc1 
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Ma TroublelnMem 

Ec1Func.O 
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9 Ec1Func.1 
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StartEc1 ClkO' 

Ec1S1ale.0 
Ec1Stale.1 
Ec1Stale.2 

13 StartEc1' Midas [31 

Ec1ClkO'a 

13 Ec11dle Midas 

PipeVAdly is loaded ONLY 
on CacheLoad type references. 
IOFetch or writes should not 
change PipeVAdly. 

Midas 

LoadSinO 13 5 

ClkO'Bc 

SG139 1 112 QO 2 14 
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13 02 4 
12 A1 

03 5 
11 A2 

A3 04 6 
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A4 
05 7 
Q6 
07 9 
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15 
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SH'Ba 
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3 

4 

13 

14 

2 

3 

7 
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3StartEcChk' 

MC103 

MakeTrans ort2 Midas 
wire·Or to Ec2 
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wire·or 
Ec2 
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wire·or 
Ec2 

dMakeD .. CD 
wire-or 
Ec2 

EcWantsA 142 

EcWantsAa 
Midas 

Ec1Free' 
Midas 

reSlartEc2' 4 StartEc2' 

Ec1ClkO'b 

EcWantsAa 12 

Midas 

Midas 
EcHasA 

14 EcHasA' 

NOTE: 
EcWantsA takes a Pipe cycle on every type of 
reference. even though the Pipe is not really 
needed for every type of reference. For IOFetch, 
EcHasA'is used to create FoutTaskLd'. 
On writes, the pipe cycle is used to clear out 
the Ec2 input register. 

dMakeD"CD 6 Midas 
3 MakeD"CDI 

VicSTPerr' 7 MC104 
082 

Page 

129 
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o 
Ec2State2 

Ec2State3 

Ec2State4 

o 

CacheReflnEc2 

Ec2State5 

1-=2,,--...:E~c::;2~St~a~te:=.2 __ 1~3(..j 0 9 ChkLastPh6' Ma TroubielnEc2 

SHOa 12 k19d 15 ChkLastPh6 
""'-'=---'-=-1 MC104 Pipe4" IfuReflnEc2 

3 Ec2State3 
VicSTPerr' 

4 Ec2State4 10 

Midas 

2 MakeO"Obuf! 
Midas 

MC104 

166 

MemError' 

Store"lnEc2 11 ChkLastPh6' 

13 Ec2State5 

IfuReflnEc2 

Ec1Func.0 
Ec1Func.1 

reStartEc2' 

NoteB!2.­

ClkO'Bb 

StartEc2' 

5 

6 

7 

CO' 
HO 4 

MakeF"O! Midas 
~--~~w~"e~-o~r~--~1~ 

Meme 

Ec2State3 
CacheReflnEc2 

IfuReflnEc2 
o Write 
1 CacheLoad 
2 Clean IOFeteh 
3 Dirty IOFeteh SG139 1 

ValidMa FltlnEc2' 

H1 Ec2Func.0 Midas 
H2~3~~E~C2~F~u~n~c~.1~~M~M~a~s--~~ 
H3~~~~~~~~~H 

QOH:----...J 
01 !-;2;-___ ....:.:.:..j 
02 t-.::3~ __ ---. 
031-:4,..... __ ., 

110 

Ec2State.0 
Ec2State.1 
Ec2State.2 

Midas [3) 

Q4~5:-_--. 
Q5~6r-....., 
06 7 
07 9 

CE' 
15 

CacheLoad' 
Midas 

EcWordRefToO' 

MakeTrans ortO 

MakeFout .. O 
wire· or 

Ee1 

FoutNext 
wire· or 

Ea1 

dMakeO .. CO 
wire-or 

Ea1 

Ec2Free 
Midas 

wire-or 
ST 

Ec2Free 6 
Ec21dle Midas 5 F16 j21f 

~-~~~~~~-~-----------------------T-----~PE' 
StartEc2' 7 

5 

016 CacheReflnEC1 6 3 CacheReflnEc2 
Midas 

017 Store"lnEc1' 7 Store"lnEc2' 5 
Midas 

020 IfuReflnEc1 10 IfuReflnEc2 
Midas 

Ma PElnEc1 12 7 

Ma TroubielnEc1 11 

o "'EC::::2::.F..:;:u:.:;nc:::..1.:..-___ 1.:..:1'"1k11 C1994 Ec2Func.1' 11 
- e Ec2Func.0 9 

CacheReflnEc2 10 

StopMapFault 
on PreFetch and IFURet 

StartEc2ClkO' 

XEROX Pro/ect Memory Extension Board 

PARC Dorado Ec2 Automaton .--

2 Store .. lnEc2 

MC195 

ugly wire OR 

but plenty oftime 

File 

MemX10.sil 
.-------

ClkO'Oc 

ClkO'Oe 

Ec2Func.0 4 

Ec2Func.1 5 

Ma TroubielnEc2 

084 ECFauit 

wire-OR 

ErrorsFromEc2 10 

Ma PElnEc2 11 

Designer 

K. Pier 

r-~~E~r~ro~rn~F~r~om~Ec~2~076 
WritelnEe2 

Rev 

Cg 

OR 
MapTroublelnEa2 

Date 

Midas 
4 MemError' 

to Fault 
recording 

Page 

9/08/79 10 
-------- ------



CJ 

o 

I~. 

0 

>-=B:;:M?,U~x,,*O::;:;0!,----:-:10~ MC175 1-1;.:4~M::::al::!b::.::u:.;;f.O,,"0:;:-
BMux.Ol! 12 DO QO 15 Ma buf.Ol 

>-=B:;:M?'u~x.~OO~!--~13~Dl 011-2~~M::::a~b::'::u:';;f.~OO~ 
BMux.09! 9 D2 02 3 Ma buf.09 

~BM~Ux~.0~2~!--~5~D3 031-4~~M::::al::!b~u:';;f.~02~ 
D4 \. 04 

(b1 Midas [5J 

148 >-=B:;:M?,u~x,,*0,,,3!:----:-:1 O~ MC175 
BMux.04! 12 DO 00 

144 >-=B:;:Mi"u~x::::.1~0!:--~13~D1 01 
149 BMux.11! 9 D2 02 
145 5 D3 03 
141 BMux.12! D4 04 

14 Ma buf.03 
15 Ma buf.04 
2 Ma buf.10 
3 Ma buf.11 
4 Ma buf.12 

Midas[5J 

MAPBUF 

BMux.05! 10 MC175 14 Ma buf.05 
>-*B~M""ux"".0:e6~!---1~2HDO QO 15 Ma buf.06 
~Bo-=,MO!:!u':;:':x.*07=-:!--~13:;..!D1 01 2 Ma buf.07 
>-*B~M""ux~.:;:';13:;;'!---"i9HD2 02 3 Ma buf.13 
t';B::.:.Mf':.:.:""U.:;:.:x"".f14;!:::j5jD3 03 4 Ma buf.14 
r D4 Q4 

Midas [5J 

Pip~MapFne.O' 

RP.OO Pioe3.00 
ProeSrn.O 

REF Pipe4.00 

PipeMapFne.1' 
RP.01 

ap 
rouble' 

M 
T 

Pipe3.01 
ProeSrn.1 
Pipe4.01 

BMuxS2.0·7 
BMuxS1.0·7 

"Pioes' 

3 XO MC174 
5 2 BMux.OO 
4 X1 OX 

6 X2 

X3 a1 RP.08 

13 
YO 

1 
11 
12 Y1 

OY 
15 BMux.01 

Y2 10 
Y3 RP.09 

81 

9 S2 1 

7 S1 

84 

E' 
141 

WP 

;,..::;:;=:;;,;.::~~_-=3:..tXO MC174 
~::'::::-:=""_---:~""' ~ '\ ox t-=2 ___ --=B""'M""'ux"".0::;.:;2 ... 

""""""""'=-----:6"-1X3 RP .10 

Pi eSubTask.1a 13 d3 185 
RP.03~=::.;P;:;-;i-:::e.::;3~.0;;-;3~--::1:71' YO 

~P~ro~e~S~rn~.3~~1~2HY1 Oy~1~5_~B~M~U~X~.0 
PI e4.03 10 Y2 
""""""""'::>;:"---"''-1 Y3 

3 

Dirty 

RP.04 

BMuxS2.0·7 
BMuxS1.0·7 

"PI es' 

Pi eTask.Oa 
Pi e3.04 
Asrn.O 

9 S2 
7 S1 

RP .11 

188 

E' 
14 

2 BMux.04 

SrnOFault 3 XOMC174 
Pi e3.08 5 2 BMux.08 
MO 4 Xl ox 
SrnOFault 6 X2 

X3 

FaulICnt.O 13 b2 

Pi e3.09 11 YO 

Ml 12 Y1 
OY 

15 BMux.09 
Y2 FaulICnt.O 10 
Y3 

BMuxS2.8·15 9 
S2 BMuxS1.8·15 7 
81 

E' 

"Thin s' 14 

FaultCnt.1 3 XOMC174 
PIPe3.10 5 2 BMux.10 
M2 4 X1 OX 

FaultCnt.1 6 X2 
X3 c3 

FaultCnt.2 13 
YO Pipe3.11 11 

M3 12 Y1 
OY 

15 BMux.11 
Y2 FaultCnt.2 10 
Y3 

BMuxS2.8·15 9 
82 BMuxS1.8·15 7 
S1 

E' 

"ThinQs' 141 

>-=~:,::,:,,:,.=-:-__ ...;.10:;H MC175 14 Ma buf.15 
12 DO 00 15 Ma buf.16 

;,:Fa~u~lt::::S:,.:,rn!?0~_..,,3:..t XO MC174 
RP.12 Pioe3.12 5 X1 OX t-:2o.-.....:B~M:.::u::.!:X::.:.1~2_ 

ModSel.O 4 X2 
>-*~~~-1~3:iD1 01 2 Ma buf.17 
>-:-:=:~~~-':";9HD2 02 3 Ma bufHi.O 

5 D3 03 4 Ma bufHi,1 
~~~~-~D4 04 

RP.05 

Midas [51 

WakeOnCL 
Re ortSE' 
NoWakeu s 

052 Mer'" 
Midas[3J 13 5 

RP.06 

MeR 

Clk1'Ab RP.07 

WakeOnCL 

NoWakeu s 11 4 WakeEnable 

125 TIOA.O! 10 c02e 13 dMa bufHLO 

MC176 

128 TIOA.1! 11 c02f 14 dMa bufHi.1 

MC176 

056 
.. Pi e2 7 
"Pioe3 6 024 
"Confia 5 021 <-Faultlnfo 4 057 

BMuxS2.0·7 
BMuxS1.0·7 

"Thin s' 

PipeTask.2a 
Pipe3.06 
Asrn.2 

PipeTask.3a 
Pioe3.07 
Asrn.3 

BMuxS2.0·7 
BMuxS1.0·7 

"Thinas' 

+-Confi 

+-Faultlnfo 

"Pi e3 

"Faultlnfo 

+-Confi 
"Faultlnfo 
"PI e4 

+-Pi e3 

"Pi e4 

XEROX Project 

PARe Dorado 
Memory Extension Board File 

BMlIx drivers and rcvrs 

OY 15 

9 82 
7 81 

14 
E' 

3 XO MC174 
5 
4 X1 OX 

ll.. 
X2 
X3 

13 e2 

11 YO 

12 Y1 
OY Y2 

10.. Y3 

9 82 
7 81 

E' 
141 

2 

15 

,---,Fa::.::u~II::::::S!.!.rn:.:.:.0~_...::6:..t 
- X3 e1 

BMux.05 FaultSrn.1 13 YO 
RP.13 Pij:1e3.13 11 Y1 

Chi sAre256/16K 12 Y2 OY 1-!1~5 __ ~B.::.M:.::u::.!:x::.:.1~3~ 

BMux.06 

RP.14 
Pi 

BMux.07 

RP.15 

BMuxS2.8·15% 

BMuxS1.8·15% 

FaultSrn.1 10 Y3 

BMuxS2.8·15 
BMuxS1.8·15 

.. Thin s' 

9 82 
7 81 

E' 
14 

FaultSrn.2 3 XO MC174 
Ploe3.14 5 OX 2 X1 j:1eMaoDirtvb 4 X2 FaullSrn.2 6 X3 

FaultSrn.3 13 f2 

PIPe3.15 11 YO 

PloeMaoPar 12 Y1 
OY 

15 
Y2 FaultSrn.3 10 
Y3 

BMuxS2.8·15 9 82 BMuxS1.8·15 7 
81 

E' 

"Thinas' 14/ 

BMux.14 

BMux.15 

7 BMuxS2.0·7% 

MemX11.sil 
Rev IDate 

Cg . 9/08/79 K. Pier 

Designer 
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RP J'() , d7 1'.11 

1 1\ -=' j 
VBBb5 2 

14 .' 5 
Pipe3RAM 

Ma buf.OO 3 
a4b ,THi 6 

x 

5 RP.02 10 d23b 14 MemAd.O 
MemCad.O 11 0 C' 051 

BMC159 

GBBb5 6 gi 
14 7 

Ma buf.01 7 
aSb 4 RP.04 10 

d24b 
14 MemAd.1 

MemCad.1 11 0 C' 046 

BMC159 

14 10 

aBb 
RP.02 11 

RP.06 12 
d24c 

15 MemAd.2 
MemCad.2 13 0 Q' 047 

BMC159 

14 11 

a7b 
RP.03 12 

RP.08 3 d24d 2 MemAd.3 
MemCad.3 4 0 C' 058 

BMC159 

VBBb8 2 
14 5 

Ma buf.04 
aSb THi 6 5 

RP.09 5 d24e MemAd.4 
059 MemCao.4 6 0 Q' 

BMC159 

x 
VBBb8 6 9.1 

14 7 
Ma buf.05 7 

aSb RP.05 

RP.10 10 i24b 14 MemAd.5 
RfshAd.5 11 0 C' 134 

BMC159 wire Or 
MemC 

VBBb8 10 
14 10 

Maobuf.06 11 
a10b 

RP.06 11 

RP.11 12 
i24c 

15 MemAd.6 
RfshAd.6 13 0 Q' 135 

BMC159 wire Or 
MemC 

14 

a11b 
RP.07 12 

RP.12 3 
i24d 2 MemM.7 

RfshAd.7 4 0 C' 138 

BMC159 wire Or 
MemC 

X 
9.1 

14 7 

RP.13 5 
i24e 

MemAd.8 
RfshAd.8 6 

0 Q' D][] 
BMC159 wire Or 

MemC 
a12b 

RP03 5 
g18b 1 MemCad.O 

RfshAd.O 6 
0 Q 
BMC173 

14 10 

a13b RP.09 4 

MC124 

RP.05 5 g19b 1 MemCad.1 
RfshAd.1 6 0 C 

BMC173 

14 11 

a14b RP.10 11 

VBBe4 2 ."{ 

14 "'-- 5 :i 
Ma buf.11 3 

\d4b " THi 6 RP.11 12 , 

RP.07 3 919c 2 MemCad.2 
RfshAd.2 4 0 Q 

BMC173 

RP.14 12 g19d 
15 MemCad.3 

RfshAd.3 13 0 C 
BMC173 

RP.15 10 91ge 14 MemCad.4 
RfshAd.4 11 0 C 

BMC173 
X 

9.1 

6 78 

SB 
ColSel switches 

E' d23f 0-4 to Cad 

MC159 
turns off 5-8 

.• 689 9 SB 
Rfsh switches 
0·8 to RfshAd, 

- 4 689 E' d24f getting it from 
2 4 689 I\.~C159 Cad for 0·4 

~feal memory: is always contiguous, and RP 
0~tts which select the module shift left 

as storage chips grow, thus: 

9 SB Holds old CA until 
3 MemCoISela 7 E' i24f next 160, then 

Midas MC159 
takes new data "1 in time for RA. 

MemRfsh ~ SB 918f 
MemRfsh ~ SB g19f Ref WE' Ref WE' 

C C 
MC173 MC173 

XEROx_rroiect Memory Extension Board File Designer Rev Date I Page 
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o 
Dirty from 
r/OA.01 

Map" puts 0 

in Ref 

VBBe9 10 

2 11 

Dirty not included 
Ref not included 

fMi"'a~b?,",u~f~Hi'i2.0'--__ -*i37 MC170 
Ma buf.16 
Ma buf.17 4 

93 A t-:2 ______ .....:.;14~ 

B '5 VBSe9 15 

CI CI 
14 13 

reRfshlnMern 
StartMem' 

RP.OO 3 
MC170 RP.01 7 

RP.02 4 

14 11 

d12b Ref 
has its 
own 
WE 

14 10 

d11b Dirty 
has its 
own 
WE 

Dirty is duplicated so it 
14 7 ~ can be written without changing Map parity 

d10b Dirty 
b hasffs 

own 
WE 

14 5 

d9b THi 6 

14 Pi e4.01 

RP.03 9 e11 
RP.04 5 
RP.05 10 

A 

B 
15 Ma Even' 

Vacant 

Ma PE 
RP.06 6 
RP.07 11 
RP.08 12 

RP.09 3 MC170 
RP.10 7 
RP.11 4 
RP.12 9 e12 A 
RP.13 5 
RP.14 10 

B 
15 

RP.15 6 

C\~P 11 
,VIa Dwt a 12 

XEROX 

Pice34Ad.O 
Pice34Ad.1 
Plce34Ad.2 
Pipe34Ad.3 

WritePipe3'a 

Pipe34Ad.O 
Plce34Ad.1 
Pipe34Ad.2 
PIPe34Ad.3 

WritePipe3'a 
Pipe is written twice to ensure 
success even if there is a conflict 
with Pioe4 durina ChkLastPh6 

reRIshlnMem 

10 
F145A 

9 
AO 

7 A1 1141 
6 

A2 
A3 

CE' WE' 
3* 131 

10 
F145A 
AO 

, 
9 
7 A1 1151 
6 

A2 
A3 

CE' WE' 
36 131 

File 

Pipe34Ad.O 10 
F145A 

Plpe34Ad.1 9 
AO 

PIPe34Ad.2 7 Al f161 
Pipe34Ad.3 6 

A2 
A3 

CE' WE' 
WritePice3'b 3* 13 

Plpe34Ad.O 10 
F145A 

Ploe34Ad.1 9 
AO 

Pipe34Ad.2 7 Al f171 
Pipe34Ad.3 6 

A2 
A3 

CE' WE' 
WritePipe3'b 3* 131 

Includes Pipe RAM 
for previous page 

DeSigner Rev 

Pi e34Ad.O 10 F145A 
~P~I ~e34~A~d~.1~-~9~AO 
i::p""i ""e34~A:"'d;:-;.2':---=7:tAl fl3f 
~~~-:---=+A2 
~P~I ""e34:;:...:,:.A.:::d",.3,--_..::6 ... A3 

Pi e34Ad.0 
PI e34Ad.1 
Pi e34Ad.2 
PI e34Ad.3 

Date Page 

13 
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MapFunc: 

o Map" 
1 Write 
2 Read 
3 Refresh 

Ma Wait 

Ma Wait 

ClkO'Cf 

o 

14 
13 
12 
11 
10 

9 

. Midas 
14 MemRfsh 

167 

0000 1111 on rfsh only, else 0 
seepage 15 

VBBb15 

Midas 
Prom contents is left cycled 1 
Idle is in state 3 (counting from 0) 
• = 0 in Prom, but rises at clk1 here 
because of the wire·c( 

11 
dMemRfsh 9 

Midas 10 

L.....:."':':::'--J \ 1111 0011 .. always 
~/so uS~fO; Pipe3 .. and MemCad latch 

Don't set Dirty on a 
store if the page is 
write·protected. 

NOTE 
AND FUNCTION 

~12~ ____ ~7~ ~ 

and 
MapWP 

PLATS are BECKMAN 898·3·R027 
series resistors 8 per chip 

PLATS are Jumper wires for configuration 

TMapAd.Oa 1 Pl d16 P16 16 RTMapAd.Oa 
TMaoAd.1a 2 15 RTMaoAd.la 
TMaoAd.2a 3 P2 P15 14 RTMaoAd.2a 
TMaoAd.3a 4 P3 P14 13 RTMaoAd.3a 
TMaoAd.4a 5 P4 P13 12 RTMaoAd.4a 
TMaoAd.5a 6 

P5 P12 11 RTMaoAd.5a 
TMaoAd.6a 7 P6 Pl1 10 RTMaoAd.6a 
TMaoAd.7a 8 P7 Pl0 

9 RTMaoAd.7a P8 P9 
PLAT1816 

TMaoAd.8a 1 P1 d15 P16 16 RTMaoAd.8a 
TMapWE'a 2 15 RTMapWE'a 
TMaoRAS'a 3 

P2 P15 14 RTMaoRAS'a 
TMapCAS'a 4 P3 P14 13 RTMapCAS'a 
TMaoCAS'b 5 

P4 P13 12 RTMaoCAS'b 
TMapRAS'b 6 P5 P12 11 RTMapRAS'b 
TMaoWE'b 7 P6 P11 10 RTMaoWE'b 
TMapAd.Ob 8 P7 P10 

9 RTMapAd.Ob 
P8 P9 

PLAT1816 Two identical platforms. 

vce 1 P1 
16 Whatever 

RTMaoAd.Oa 2 ~~~ 15 RamAOorVEEalO 
VEE 3 

P2 

RTMaoAd.1a 4 P3 :~~ ~ RamA1orVCealO 
vce 5 P4 

vce 6 P5 P12 ~ 
P6 P11 11 RamV+a!Ol 

VDD 7 ~ Whatever 8 P7 P10 9 Whatever 
P8 b14 P9 

PLAT 

vce 1 P1 P16 16 Whatever 
RTMaoAd.Ob 2 P15 15 RamAOorVEEb!O 
VEE 3 P2 

P3 f.W RTMaoAd.lb 4 ~~~ 13 RamAlorVCCb!O 
vee 5 

P4 
P5 fJ§.I 

vee 6 P12 11 RamV+blOl 
v::m 7 P6 Pl1 ~ 
Whatever 8 P7 P10 gU Whatever 

P8 ~12 pg 
~ PLAT 

TMaoAd.lb 1 Pl d14 P16 16 RTMaoAd.1b 
TMapAd.2b 2 15 RTMapAd.2b 
TMaoAd.3b 3 

P2 P15 14 RTMaoAd.3b 
TMaoAd.4b 4 P3 P14 

13 RTMaoAd.4b 
TMapAd.5b 5 

P4 P13 
12 RTMapAd.5b 

TMaoAd.6b 6 
P5 P12 11 RTMaoAd.6b 

'i:AapAd.7b 7 P6 Pl1 
10 RTMaoAd.7b 

IMaoAd.8b 8 
P7 P10 

9 RTMaDAd.8b P8 P9 PLAT1816 
c 

Whatever 
Pl P16 

16 Whatever Whatever P1 P16 
RamV+ a!02 15 GND RamV+ b!02 

P2 P15 14 P2 P15 
P3 P14 13 P3 P14 

RamA 1orVCCa!02 P4 P13 12 RamA 1 orVeeb!02 P4 P13 

RamAOorVEEa!02 P5 P12 11 RamAOorVEEblO2 P5 P12 
P6 Pl1 

0 
P6 P11 

Whatever P7 Pl0 Whatever Wnatever P7 Pl0 

P8 b13 P9 P8 ell P9 
PLAT 

XEROX Project Memory Extension Board File Designer Rev Date 
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Ram pin 1 

Ram pin 9 

Ram pin 8 

Ram pin 1 

Ram pin 9 

Ram pin 8 

Whatever 
GND 

PLAT 

Page 
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2 

i16b 
4 TMa Ad.Oa 

10 
D Q 14 MC125 

11 
BMC158 VBBc14 

6 

C) 5 TMa Ad.Ob 
MC125 

10 h16b 11 
D Q 11 14 
BMC158 

15 

2 

12 h16c 15 
D Q 13 
BMC158 VBBc15 

6 

7 

3 h16d 
D Q 4 
BMC158 

2 

h16e 4 TMa Ad.4a 
5 D Q MC125 
6 BMC158 VBBe14 

6 
5 TMa Ad.4b 

7 MC125 

10 h17b 11 D Q 11 14 

0 
BMC158 

15 

2 

h17c 
4 TMa Ad.6a 

12 
D Q 

15 MC125 
13 

BMC158 

5 TMa Ad.6b 
7 MC125 

h17d 12 TMa Ad.7a 
3 D Q 

11 MC125 
4 BMC158 

14 
13 TMaoAd.7b 

15 MC125 

2 

h17e 
4 TMa Ad.6a 

5 D Q 
MC125 

6 BMC158 

5 TMa Ad.8b 

TrueBD 5 F16 g5t 7 MC125 
PE' CO' 

C MR CE' 
MemRfsh 13 12 6 

5 F16 g6f 
VBBb5 11 b5t MC125 TrueBD 4 

PE' CO' VBBb8 11 b8f MC125 

MemRfsh 
VBBb11 1 1 b11f I MC125 

TrueBD VBBe4 11 e4f MC125 0 
MemRfsh VBBe9 11 e9f MC125 

DODD 1111 on rfsh only. else D 

XEROX Project Memory Extension Board File Designer Rev Dale Page 
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CJ 

RamAOOrVEEa!15 1 
AD 

RamA1orVCCa!14 9 
RTMapAd.2a 5 

A1 

RTMaoAd.3a 7 A2 MosRam 

RTMapAd.4a 6 
A3 

RTMaoAd.5a 12 A4 

RTMaoAd.6a 11 A5 

RTMaoAd.7a 10 
A6 

RTMaoAd.8a 13 
A7 
A8 

RTMaoRAS'a 4 
RAS' RTMaoCAS'a 15 

RTMaoWE'a 3 
CAS' 
WE' 

RamV+a!18 8 
V+ GND 16 
GRND 

RP.OO 

RamAOorVEEa!09 1 
AD 

RamA 1 orVCCa!09 9 
RTMaJlAd.2a 5 

A1 

RTMaoAd.3a 7 
A2 MosRam 

RTMapAd.4a 6 
A3 

RTMaoAd.5a 12 
A4 

RTMapAd.6a 11 
A5 

RTMapAd.7a 10 
A6 

RTMaoAd.8a 13 
A7 
A8 

RTMapRAS'a 4 
RAS' RTMapCAS'a 15 

RTMaoWE'a 3 
CAS' 
WE' 

RamV+a!11 8 
V+ GND 16 
GRND 

RP.05 

RamAOorVEEa!03 1 
AD RamA1orVCCa!03 9 

RTMapAd.2a 5 
A1 

RTMaoAd.3a 7 A2 MosRam 

RTMapAd.4a 6 
A3 

RTMapAd.5a 12 A4 

RTMapAd.6a 11 
A5 

RTMapAd.7a 10 A6 

RTMapAd 8a 13 
A7 
A8 

RTMapRAS'a 4 
RAS' RTMapCAS'a 15 

RTMapWE'a 3 
CAS' 
WE' 

RamV+a!03 8 
V+ GND 16 
GRND 

a4 

RP.10 
a14 

a9 

RamAOOrVEEa!14 1 AO 
RamA1orVCCa!13 9 
RTMaoAd.2a 5 

A1 

RTMaoAd.3a 7 
A2 MosRam 

RTMaoAd.4a 6 
A3 

RTMapAd.5a 12 
A4 

RTMaoAd.6a 11 A5 

RTMapAd.7a 10 A6 

RTMaoAd.8a 13 
A7 
A8 

RTMapRAS'a 4 
RAS' 

RTMaoCAS'a 15 
RTMaoWE'a 3 

CAS' 
WE' 

RamV+a!17 8 
V+ GND 16 GRND 

RP,01 

a5 

RamAOorVEEa!08 1 
AO RamA10rVCCa!07 9 

RTMapAd.2a 5 
A1 

RTMapAd.3a 7 
A2 MosRam 

RTMapAd.4a 6 
A3 

RTMapAd.5a 12 
A4 

RTMapAd.6a 11 
A5 

RTMapAd.7a 10 
A6 
A7 

RTMapAd.8a 13 
A8 

RTMapRAS'a 4 
RAS' RTMapCAS'a 15 
CAS' RTMapWE'a 3 
WE' 

RamV+a!09 8 V+ GND 16 
GRND 

RP;06 

a1D 

GND 5-1 SIP 1b42f 
RamV+a!19 81 SIP 1b42i 

GND 41 SIP Ib42e 
RamAOorVEEa!16 11 SIP 1b42b 

GND 51 SIP 1b43f 
RamV+a!16 81 SIP lb43i 

GND 41 SIP 1b43e 
RamA 1orVCCa!15 11 SIP Ib43b 

RamAOorVEEa!13 1 AO Ram A 1 orVCCa!12 9 
RTMaoAd.2a 5 

A1 

RTMapAd.3a 7 
A2 MosRam 
A3 RTMapAd.4a 6 A4 

RTMaoAd.5a 12 
RTMaoAd.6a 11 A5 

RTMapAd.7a 10 
A6 

RTMaoAd.8a 13 
A7 
A8 

GND 51 SIP Ib44f 
RamV+a!13 81 SIP Ib44i 

GND 41 SIP 1b44e 
RamAOorVEEa!11 11 SIP Ib44b 

RP.07 RP.02 

RamAOorVEEa!D7 1 
AD RamA 1 orVCCa!06 9 

RTMapAd.2a 5 
A1 

RTMapAd.3a 7 
A2 MosRam 
A3 RTMapAd.4a 6 A4 RTMapAd.5a 12 

RTMaoAd.6a 11 A5 

RTMaoAd.7a 10 
A6 

RTMapAd.8a 13 
A7 
A8 

() 
RTMapRAS'a 4 

RAS' RTMapCAS'a 15 
RTMapWE'a 3 CAS' 

WE' 

GND 51 SIP Ib45f a11 RamV+a!10 81 SIP Ib45i 

RTMapRAS'a 4 
RAS' RTMapCAS'a 15 

RTMaoWE'a 3 CAS' 
WE' 

a6 

RamV+a!15 8 
V+ GND 16 
GRND 

GND 4+ SIP lb45e 
RamA 1 orVCCa!08 11 SIP Ib45b 

RamV+a!08 8 V+ GND 16 
GRND 

RamAOorVEEa!12 1 
AO RamA 1orVCCa!11 9 

RTMa Ad.2a 5 
A1 

RTMaoAd.3a 7 A2 MosRam 

RTMapAd.4a 6 
A3 

RTMaoAd.5a 12 A4 

RTMapAd.6a 11 A5 

RTMapAd.7a 10 
A6 

RTMaoAd.8a 13 A7 
A8 

v-"~ :(, 

• \ c , • ~ " 

RP,03 

GND 51 SIP Ib46f 
RamV + a!07 81 SIP lb46i 

GND 4~ SIP Ib46e 
RamAOorVEEa!06 11 SIP Ib46b 

RamAOorVEEa!05 1 
AD Ram A 1 orVCCalG6 9 

RTMaoAd.2a 5 
A1 

RTMaoAd.3a 7 A2 MosRam 

RTMaolld.<1a 6 
A3 

RTMilpAd.5a 12 A4 

RTM@Ad.6a 11 
A5 . 

RTMaoAd.7a 10 A6 

RTMaoAd.8a 13 
A7 
A8 

RP,08 

RTMapRAS'a 4 
RAS' RTMapCAS'a 15 

RTMa~nWE'a 3 
CAS' 
WE' 

a7 GND 51 SIP 1b47f 
RamV+a!04 81 SIP Ib471 

812 
RTMapRAS'a 4 RAS' 
RTMapCAS'a 15 
RTMaoWE'a 3 

CAS' 
WE' 

RamV+al14 8 
V+ GND 16 
GRND 

GND 41 SIP Ib47e 
RamA1orVCCa!04 11 SIP Ib47b 

RamV + a!06 8 
V+ GND 16 
GRND 

RamAOorVEEa!10 1 
AO RamA1orVCCa!10 9 

RTMapAd.2a 5 
A1 

RTMapAd.3a 7 
A2 MosRam 

RTMaoAd.4a 6 
A3 

RTMapAd.5a 12 A4 

RTMapAd.6a 11 
A5 

RTMapAd.7a 10 A6 

RTMaoAd.8a 13 
A7 
A8 

Capacitor Options: 

16K RAMs: install CAPS 
between pins 5 and 8 

RP.09 AND between pins 1 and 4. 
b42,b43,b44,b45.b46,b47 RP.04 

RamAOorVEEa!04 1 
AD 

RamA 1 orVCCa!05 9 
RTMapAd.2a 5 

A1 

RTMapAd.3a 7 
A2 MosRam 

RTMapAd.4a 6 
A3 

RTMapAd.5a 12 A4 

RTMapAd 6a 11 
A5 

RTMaoAd.7a 10 
A6 

RTMaoAd.8a 13 
A7 
A8 

RTMapRAS'a 4 
RAS' RTMapCAS'a 15 

RTMaoWE'a 3 
CAS' 
WE' 

a13 
64K RAMs: install CAPS 
between pins 5 and 8 ONL Y. 
b42.b43,b44,b45,b46,b47 

RTMapRAS'a 4 
RAS' RTMapCAS'a 15 

RTMaoWE'a 3 
CAS' 
WE' 

a8 

o RamV+a!12 8 
V+ GND 16 
GRND 

256K RAMs: same as 64K. RamV+a!D5 8 
v+ GND 16 
GRND 
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o 

RamAOorVEEb!14 1 
AO 

RamA1orVCCb!14 9 
RTMaoAd.2b 5 

A1 

RTMaoAd.3b 7 
A2 MosRam 

RTMapAd.4b 6 A3 

RTMaoAd.5b 12 
A4 

RTMaoAd.6b 11 A5 

RTMaoAd.7b 10 
A6 

RTMaoAd.Bb 13 
A7 
AS 

RP.11 

RamAOorVEEb!08 1 
AO RamA 1orVCCb!09 9 

RTMapAd.2b 5 
A1 

RTMaoAd.3b 7 
A2 MosRam 

RTMapAd.4b 6 A3 

RTMaoAd.5b 12 
A4 

RTMaoAd.6b 11 AS 

RTMapAd.7b 10 A6 

RTMaoAd.8b 13 
A7 
AS 

Parity 
RTMaoRAS'b 4 

RAS' RTMaoCAS'b 15 
RTMaoWE'b 3 

CAS' 
WE' 

RTMaoRAS'b 4 
RAS' RTMaoCAS'b 15 

RTMaoWE'b 3 
CAS' 
WE' 

d4 
d9 

RamV+b!17 8 
V+ GND 16 
GRND 

RamV+b!10 8 
V+ GND 16 
GRND 

RamAOorVEEbl13 1 AD RamA1orVCCb!13 9 
RTMaoAd.2b 5 

A1 

RTMapAd.3b 7 
A2 MosRam 

RTMaoAd.4b 6 
A3 

RTMapAd.5b 12 
A4 

RTMaoAd.6b 11 AS 

RTMapAd.7b 10 
A6 
A7 

RTMaoAd.Bb 13 
AS 

RTMaoRAS'b 4 
RAS' RTMaoCAS'b 15 

RTMaoWE'b 3 
CAS' 
WE' 

RamV+b!16 8 V+ GND 16 GRND 

RP,12 

d5 

RamAOorVEEbl07 1 AO 
RamA1orVCCbl07 9 
RTMaoAd.2b 5 

A1 

RTMaoAd.3b 7 
A2 MosRam 

RTMaoAd.4b 6 
A3 

RTMapAd.5b 12 
A4 

RTMapAd.6b 11 
A5 

RTMapAd.7b 10 
A6 

RTMapAd.Bb 13 
A7 
AS 

RTMaoRAS'b 4 
RAS' RTMapCAS'1) 15 

TDirtvWE' 3 CAS' 
WE' 

RamV+bl08 8 V+ 
GND 16 GRND 

Dirty8 

d10 

GND 51 SIP Id42f 
RamV+bl18 BI SIP Id42i 

GND 41 SIP Id42e 
RamAOorVEEbl15 11 SIP Id42b 

GND 51 SIP Id43f 
RamV+bl15 81 SIP Id43i 

GND 41 SIP Id43e 
RamA1orVCCbl15 11 SIP Id43b 

RamAOorVEEb!12 1 AD . 
RamA1orVCCb!12 9 
RTMaoAd.2b 5 

A1 

RTMaoAd.3b 7 
A2 MosRam 

RTMaoAd.4b 6 
A3 

RTMaoAd.5b 12 A4 

RTMaoAd.6b 11 A5 

RTMaoAd.7b 10 A6 

RTMaoAd.Bb 13 
A7 
AS 

GND 51 SIP Id44f 
RamV+b!12 81 SIP Id44i 

GND 41 SIP Id44e 
RamAOorVEEbl10 11 SIP Id44b 

DirtyA RP.13 

RamAOorVEEbl06 1 
AD RamA1orVCCbl06 9 

RTMaoAd.2b 5 
A1 

RTMapAd.3b 7 
A2 MosRam 
A3 RTMaoAd.4b 6 A4 RTMaoAd.5b 12 

RTMaoAd.6b 11 AS 

RTMaoAd.7b 10 A6 

RTMaoAd.8b 13 
A7 
AS 

o RTMaoRAS'b 4 
RAS' RTMaoCAS'b 15 

RTMaoWE'b 3 CAS' 
WE' 

GND 51 SIP Id45f 
d11 RamV+ b!09 BI SIP Id45i 

RTMaoRAS'b 4 
RAS' RTMaoCAS'b 15 

TDirtvWE' 3 CAS' 
WE' 

d6 

RamV+b!14 8 
V+ GND 16 GRND 

GND 41 SIP Id45e 
RamA 1 orVCCbl08 11 SIP Id45b 

RamV+b!07 8 
v+ GND 16 
GRND 

RamAOorVEEb!11 1 
AO RamA 1 orVCCbl11 9 

RTMaoAd.2b 5 
A1 

RTMaoAd.3b 7 A2 MosRam 

RTMaoAd.4b 6 A3 

RTMaoAd.5b 12 A4 

RTMaoAd.6b 11 A5 

RTMaoAd.7b 10 A6 

RTMaoAd.8b 13 
A7 
AS 

RP,14 

GND 51 SIP Id46f 
RamV+bl06 BI SIP Id46i 

GND 41 SIP Id46e 
RamAOorVEEbl05 11 SIP Id46b 

RamAOorVEEb!04 1 
AD RamA 1 orVCCb!05 9 

RTMapAd.2b 5 
A1 

RTMaoAd.3b 7 A2 MosRam 

RTMaoAd.4b 6 A3 

RTMaoAd.5b 12 A4 

RTMaoAd.6b 11 AS 

RTMaoAd.7b 10 
A6 

RTMaoAd.8b 13 A7 
A8 

Ref 
RTMaoRAS'b 4 RAS' 
RTMaoCAS'b 15 
RTMaoWE'b 3 

CAS' 
WE' 

d7 GND 51 SIP Id47f 
RamV+bl04 81 SIP Id47i 

.-- RTM&pRAS'b 4 
RAS' RTMaoCAS'b 15 

TRefWE' 3 
CAS' 
WE' , 

d12 

RamV+b!13 8 
V+ GND 16 
GRND 

GND 41 SIP Id47e 
RamA 1 orVCCb!04 11 SIP Id47b 

RamV+bl05 8 
v+ GND 16 
GRND 

RamAOorVEEb!09 1 
AO 

RamA 1 orVCCb!1 0 9 
RTMaoAd.2b 5 

A1 

RTMaoAd.3b 7 
A2 MosRam 

RTMaoAd.4b 6 
A3 

RTMaoAd.5b 12 A4 

RTMaoAd.6b 11 
A5 

RTMal;tAd.7b 10 
A6 

RTMaoAd.Bb 13 
A7 
A8 

Capacitor Options: 

16K RAMs: install CAPS 
between pins 5 and 8 

WP AND between pins 1 and 4, 
d42,d43,d44.d45.d46.d47 RP.15 

RamAOorVEEb!03 1 
AO RamA 1 orVCCbl03 9 

RTMaoAd.2b 5 
A1 

RTMaoAd.3b 7 
A2 MosRam 

RTMaoAd.4b 6 
A3 

RTMaoAd.5b 12 A4 

RTMaoAd.6b 11 AS 

RTMaoAd.7b 10 A6 

RTMaoAd.8b 13 
A7 
AS 

RTMaoRAS'b 4 
RAS' RTMaoCAS'b 15 

RTMaoWE'b 3 
CAS' 
WE' 

d13 
64K RAMs: install CAPS 
between pins 5 and 8 ONL Y, 
d42.d43.d44.d45.d46.d47 

RTMaoRAS'b 4 
RAS' 

RTMaoCAS'b 15 
RTMaoWE'b 3 CAS' 

WE' 

d8 

o RamV+b!11 8 
V+ 

GND 16 
GRND 

256K RAMs: same as 64K. 
RamV+b!03 8 

v+ GND 16 
GRND 
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c 

60 Mapbuf 
Maobuf.OO 6 

DO Maobuf.01 5 
Mapbuf.02 4 01 b4 
Maobuf.03 3 02 

Maobuf.04 11 03 Z~ 
'Aapbuf.05 12 04 

,1aobuf.06 13 05 140 
Maobuf.07 14 06 

07 

DMadr.09 10 MU164 

OMadr.10 9 54 

OMadr.11 7 Iw2 
1",1 E' 

o 

Asrn.O 
Asrn.1 
Asrn.2 
Asrn.3 
ProcSrn.O 
ProcSrn.1 
ProcSrn.2 
ProcSrn.3 

OMadr.09 
OMadr.10 
OMadr.11 

MidasBankO'a 2 

Maobuf.08 6 
DO Maobuf.09 5 

Maobuf.10 4 D1 C4 
Maobuf.11 3 02 

Maobuf.12 11 03 Z 
15 M01 

04 Maobuf.13 12 
Maobuf.14 13 05 141 
Maobuf.15 14 06 

07 

DMadr.09 10 
MU164 

OMadr.10 9 54 

OMadr.11 7 Iw2 
51 E' 

MidasBank1 'a 

o 

Maols16k 
Maols64k 
Mao 1 s256k 
RfshAd.O 
Ec2Srn.0 
Ec2Srn.1 
Ec2Srn.2 
Ec2Srn.3 

DMadr.09 
DMadr.10 

MidasBankO'a 21 OMadr.11 

MidasBank1'a 

64 APESRN 

6 
DO 5 

4 01 99 
3 02 

11 03 Z 
04 12 

13 05 

14 D6 
07 

10 
MU164 

9 54 

7 S2 
S1 E' 

21 

6 
DO 5 

4 01 k4 
3 D2 

11 03 Z 
D4 12 

13 D5 

14 06 
D7 

10 
MU164 

9 54 

7 S2 
S1 E' 

2 

15 MOO 

1500 WakeOnCL 
R~ortSE' 
NoWakeuos 
ProcSrn .. • 
Faults 
LoadFltSrn 
ReoortFault 
MapPElnMem 

OMadr.09 
OMadr.10 
OMadr.11 

15 M01 MidasBank2'a 

Map T roublelnMem 
RfshlnMem 
WritelnMem' 
MemWP 1510 
IOFetchlnMem' 

RefU s010lnMem' 
RefU sOlnMem 

FetchlnMem Oirtyl 

se 
se 
o 

DMadr.09 

70 RFSHAD 

UNUSED 1600 
UNUSED 1610 

71 FLT+MEM 
6 

DO 
Te 

5 
4 01 k10 

02 

m 

3 
11 03 Z~ 

04 12 
13 05 

14 06 162 
07 

o 
10 MU164 

9 54 V 

7 52 
51 E' 

al 

2J 

6 
00 5 

4 01 k12 

3 02 

11 03 Z 
15 M03 

04 12 
13 05 

14 06' 163 
07 o 

10 
MU164 

54 
61 P341NEC OMadr.10 9 

DMadr.11 7 181 
65 STOUT 

Maobuf.16 6 
DO Maobuf.17 5 

ProcTaglnA 4 01 h2 
PrivRefinPair 3 02 

Ploe34Ad.O 11 03 Z 115 M02 

Pipe34Ad.1 12 D4 
Pioe34Ad.2 13 05 

Pioe34Ad.3 14 06 1420 
07 

MU164 

E' ;:,Lo~a~d::;;Eo:.;.n'= ___ -i6=-+00 
~E~cL~o~a~dE~n~' __ ~5~D1 j4 
;:S':'ihi.,.ftE5'n:t:·~ __ -;43:H02 

MidasBank2'a 21 

EnEcGen' 
Ma Walt·5T' 11 03 
STPerrNow' 12 D4 
EnableAIIMods 13 05 
StartEc1 14 06 
=~:':'---~107 

Z 15 M02 

1520 

MU164 

. ~onTlgu ra.I1on 
Note for chip at k4: 
One and only one of the 
three MaplsXXk signals is to 
be wired to pin 16 (GND). 

74 MAPCTRL 
MaobufHi.O 6 

DO MaobufHi.1 5 
MapRAS' 4 01 c16 
MaoCAS' 3 D2 

MapWE' 11 03 Z 
15 MOO 

04 Ref WE' 12 
OlrtvWE' 13 05 170 
pRef GND 14 D6 

07 

o 

OMadr.09 10 MU164 

OMadr.10 9 54 

DMadr.11 7 52 
51 E' 

MidasBank3'a 2 

MaoWait 6 
DO WantMaoWait' 5 

idMaoFltlnEc2' 4 01 113 

MaoFnc.O· 3 02 

MaoFnc.1' 11 03 Z 
15 M01 

04 MaoState.O 12 
MaoState.1 13 05 171 
MaoState.2 14 06 

07 

o 

DMadr.09 10 MU164 

OMadr.10 9 54 
DMadr.11 7s, 

E' 
MidasBank3'a 21 

75 PEEC 
PEsrn.O 6 

DO PEsrn.1 5 
PEsrn.2 4 01 98 
PEsrn.3 3 02 

Ec1Srn.0 11 03 Z 15M02 
04 Ec1Srn.1 12 

Ec1Srn.2 13 05 

Ec1Srn.3 14 06 172 
07 

o 
DMadr.09 10 MU164 

o OMadr.09 10 
OMadr.10 9 54 

OMadr.11 7 52 

OMadr.09 10 OMadr.10 9 54 
DMadr.11 7 S2 

51 E' 

OMadr.10 9 
DMadr.11 7 81 

MidasBankO'a 

WPinEc1 
Map TroubielnEc1 

TaglnEc2 
CacheReflnEc2 
5tore"lnEc2' 
IfuReflnEc2 
MaoPElnEc2 

Map TroubielnEc2 

OMadr.09 
OMadr.10 
OMadr.11 

MidasBankO'a 

51 E' 
2 

6 
DO 5 

4 01 14 

3 02 

11 03 Z~ 
12 D4 Ch 
13 05 

14 06 1430 07 

10 
MU164 

9 82 
7 51 

E' 
21 

E' 
MidasBank1'a 2 

;;,Pa""i .... rF~u~1I ~---i6=-+00 
Trans orta 5 01 
f:EC~F~a~u~lt~' ::-----;4H02 j10 
~M::::e:.:.:m=E:.:.rro:::r_· --:::3::-+03 

1 04 
ipsAre256/16K 1 

Chi sAre64K 13 05 
-,,-V:l<iC:.:ST..up...::e~rri--_...:.:14~06 
- 07 

Z 15 M03 

DMadr.09 10 MU164 
=D;:'M!l'lad~r':'::.1~0---~9"'54 
~~~--~S2 
,:;:D""M ... ad:::r..;,:.1 .... 1 __ --'7'-tS1 E' 

1530 

MidasBank1 'a 2 

1; MC176 ~ 
~ 00 QQ 

=0.;:.M~a~dr~.0:;2;-_..,:6::-1 01 01 1-l'!-__ 0,..M~ad:;:r~.0,.,:1,.. wire·or MOO 6 
~0;:;M..,ad=:,-r,*'0"f3 _--:-;7,.-1 02 02 t-:4,:::--:;0:-::M~ad,":,r",:.0:=2~ M01 5 'uO 122 
,..D;:;M..,ad:;.:.r.".0;:.4_-...:.:10,-!D3 03!.;1.:::-3_.;;D;;:M~a::.;:dr~.0~3:.... MD2 4 D1 
;:::0.;:.M;::a"fdr",:.Oe5;-_1:-;1,.-1 04 Q4 t:1:.;;4 __ 0::::M:.:f"'ad~r:,:.0:::4,.. M03 3 02 
:::.0l:.:M..,ad~r~.0:::.6_.....:.:12"-105 05j.l1:::.5_...\:D:.:.:M::liiai::lidri.:.l.0~5:.... M04 11 ~ 

M05 12 
C 121 M06 D5 

9J 13 00 

Z 15 OMuxOata! 
wire-or 

MidasBank3'a 21 

CacheLoad' 6 
DO Ec2Free 5 

Ec21dle 4 01 113 

Ec2Func.0 3 02 

Ec2Func.l 11 D3 Z 
15M03 

04 Ec2State.0 12 
Ec2State.1 13 05 

Ec2State.2 14 06 173 
07 o 

OMadr.09 10 MU164 

DMadr.l0 9 54 
DMadr.l1 7 52 

51 E' 
MidasBank3'a 2 

MC171 QQ' H1~3--::M::;id"i'a~s:.;::B;::a':'ink,::O~'a?-_ 
01' ,,"1:::.2--::M:;::id~a~s:;;:B~a:..:;nk~1:,:·a::...._ 
02' t-:1,*1--::M::;id"i'a~s:;::B""an~k:.;::2ofE·a:....-_ 
03' J..:l:.:::0....::M~id::.a:::::s~B..,an.:::k~3.::=·a:....-_ 

r-;:::=-....., M07 14 07 
MC176 MU164 

~OM~ad=:,-r,*.0~7_~5HOO QQH2;-~D6M~a~d~~~06~ ____________ ~10~54 DMadr.04 ----::-t. 
OMadr.05 ---..I...f.. 

15 RO' "'6~..;:M~id~a~s:;;:B~a:..:;nk~0:,;'b::....._ 
R1 ' 1-'5;-..;:M~ld"i'a~s:.;::B~a':'ink:':i1:::·b=-_ 
R2·1o;;4;-..;:M~ld~a~s:;;:B~a:..:;nk,:;2;,;·b::....._ 
R3' ~3::.......:;M~ld~a~s=Ba:::n.:::k",,3·.:::b:....-_ 

o 
186 OMuxOata! 

wire-or 

187 OMuxClk! 

=0.;:.M~a..,dr~.08~-l!---;6::-1D1 01 3 OMadr.07 9 52 
~D.;:.M;:.:a~dri.:.l.0~9;--+-,..;7:-1D2 02 4 DMadr.08 7 
~D.;:.M;::ad"fr~.1:-::0,--+:1:-:0~D3 03 13 DMadr.09 .,1 E' 
,:;:0:::.M~a..,dr..:...1:..,:1 __ +!1,*1-104 Q4 14 DMadr.10 DMadr.01 2 

12 05 05j.l1".,5_..::0;,:;:M,::::a..,dr,,-.1:..,:1_ 
C 123 OMadr.02 4 

9 112~ ~2~_~ 
:::.OM::.:a~d::.:r.:.::03,,----..::6~~~ ~C102 

13~~1.::.5~ __ ..J 1124b'\...~3'---------I 
~24d "i "1'- 'k102 

1~J o~/~9~ ________________ -_~ ____ "'- __________ ~ 
L/MC102 

Decodes addresses 
1400-1777 

DMadr.1-3 :; 011 
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c '~OMlagAd.O V10MlaaAd.1 
MOMtaqAd.2 
MOMlaaAd.3 
CurTask.O 
CurTask.1 
CurTask.2 
CurTask.3 

OMadr.09 
OMadr.l0 
OMadr.11 

MidasBankO'b 

ProcTaa 
MOMtag' 
At=Curt' 
Ot=Curt' 
Otask.O 
Dtask.1 
Otask.2 
Dtask.3 

OMadr.09 
OMadr.l0 
OMadr.ll 

MidasBankO'b 

Viclimln5T 
5Tldle' 
5tartST 
STWait·Mem' 
·i"TState.O 
BTState.l c 
STState.2 
5TSlate.3 

OMadr.09 
OMadr.l0 
OMadr.11 

MidasBankO'b 

5Tfree' 
VictimlnA 
MaoRfshOlv 
RefUsesOlnEcl 
AWordRefToO 
MaoWantsPioe 
MaoFree 
UseAsrn 

OMadr.09 
OMadr.10 
OMadr.ll 

MidasBankO'b 

0 

XEROX 
PARe 

6 
5 
4 
3 

11 
12 
13 
14 

10 
9 
7 

6 
5 
4 
3 

11 
12 
13 
14 

10 
9 
7 

6 
5 
4 
3 

11 
12 
13 
14 

10 
9 
7 

6 
5 
4 
3 

11 
12 
13 
14 

10 
9 
7 

62 MCDTSK 

DO 
01 a19 
02 
03 Z ~ 
04 
05 MaoW 
06 
07 

MemCoISela 
EcHasA 
Pta 
Ma Wait·Ec2 
Ota' 
sHold 

ait·MemStale' 
Ma Rfsh 

MU164 
54 1440 
52 
51 E' 

OMadr.09 
OMadr.10 
OMadr.11 

2 MidasBankl 'b 

00 b18 Cac 
01 
02 

AeanHaveO 
heReflnPair' 

EeWordRefToO 

03 Z J§.M!2§. 
04 

ChkLastPh6 
Atask.O 

05 
06 
07 

MU164 
54 
52 
51 E' 

2 

145 
Atask.l 

o Atask.2 
Atask.3 

OMadr.09 
OMadr.10 
OMadr.11 

MidasBank1'b 

63 ST+A 

DO 
01 i8 
02 
03 Z 
04 
05 
06 
07 

MU164 
54 
52 
51 E' 

2 

DO 
01 h21 
02 
03 Z 
04 
05 
06 
07 

MU164 
54 
52 
51 E' 

21 

M 
M 

apWail·MemO 
aoWait·MemlO 
Memldle' 

15 M06 MemFree 
MemState.O 
Mem5tate.l 

146 MemState.2 
MemState.3 o 
OMadr.09 
OMadr.10 
OMaor.11 

MidasBank1 'b 

FinNext 
MemRfsh 

5 to oFinTaskLoad 

15 M07 OdataGood' 
MakeSout .. O 

147 

M keTransoortO a 
a 

Mak 
M ke Transoortl 

eTransoort2 

OMadr.09 
OMadr.10 o 
OMadr.11 

MidasBank1'b 

Project 

66TAG+AT 

5TPerr 
MaoPerr 
HitPerr 
WantRfsh 
NeedRfsh 
StartMema 
StkWake 
"FaultinfoOlv' 

6 
DO 5 

4 01 f20 

3 02 

11 03 Z 
12 04 

13 05 

14 06 1540 
07 

OMadr.09 
OMadr.l0 
OMadr.ll 

10 MUl64 

9 54 
7 52 

51 E' 
2 MidasBank2'b 

MaoSrn.O 
MaoSrn.l 
MaoSrn.2 
MaoSrn.3 
MemSrn.O 
Mem5rn.l 
MemSrn.2 
MemSrn.3 

6 
DO 5 

4 01 b20 

3 02 

11 03 Z 15 M05 

12 04 

13 05 1550 
14 06 

07 

OMadr.09 
OMadr.10 
OMadr.l1 

10 MU164 

9 54 
7 52 

51 E' 
2 MidasBank2'b 

67 MEMST 

o 

5lartEc2' 
Ee1Free' 
Eclldle 
Eel Fune.O 
Ee1Fune.l 
EelState.O 
Ec1State.1 
Ee1State.2 

6 
00 5 

4 01 k15 

3 02 

11 03 Z 
15 M06 

04 12 
13 05 

14 06 156 
07 

OMadr.09 
OMadr.l0 
OMadr.11 

10 MU164 

9 54 
7 52 

51 E' 
2 MidasBank2'b 

EeWantsAa 
FoutNext 
MakeFoul"D 
MakeO"CO 
MakeO"Obuf 
MakeF"O 
MakeMO"O 
MakeMOM"O' o 

6 
00 5 

4 01 k22 

3 02 

11 03 Z 15 M07 
04 12 

13 05 

14 06 157 
07 

10 MUl64 OMadr.09 
OMadr.l0 
OMadr.l1 

9 82 
7 51 

E' 
21 MidasBank2'b 

Memory Extension Board rile 
Dorado Midas Interface ,I' MemX19.sil 

-

72 RFS+SRN 761NMAP 

6 
00 

Re 
5 Re 
4 01 k8 Oi 
3 02 

11 03 z~ 
12 D4 

13 05 

14 06 164 
07 

6 
5 1 

.l.l'.::l;~~~~_..;,4:..f.1 h7 3 02 
~~~*-'-~11~03 Z 15 M04 

12 04 

~~~~-f~~'Hg~ 1740 
=':'=~=:'-=-I07 

o 
10 MU164 

9 54 

781 
E' 

OMadr.09 10 MU164 
~0~M~ad~r~.1~0~--~~9+52~ 
OMadr.l1 7 
=~:.!..:...--....:..j~1 E' 

2 MidasBank3'b 2 

6 
DO 5 

4 01 i21 

3 02 

11 03 Z 15 M05 
D4 12 

13 05 165 
14 06 

07 

1750-1777 unused 

o 

10 MU164 

9 54 
7 52 

51 E' 
21 

73 EC1 +MAKE 

6 
DO 5 114 

4 01 

3 02 

11 03 Z 15M06 
D4 12 

13 05 

14 06 166 
07 

o 
10 MU164 

91~ 

71"""' 
1",1 E' 

21 

6 
DO 5 

4 01 k24 

3 02 

11 03 Z 15M07 
04 12 

13 05 167 
14 06 

07 

o 

10 MU164 

9182 
7 51 

E' 
21 

Bank Addresses 

0 1400-1477 
1 1500-1577 
2 1600-1677 
3 1700-1777 
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Cl 

o 

o 

reFH'% 005 MemSH!% 7 reSH'% 

reFHA% 

reFH'A 
9 

reFHB% 

reFHC% 

012 MemClkEnable'c!% 

009 CLK.mx'% 

008 ClkEnable'a!% 

re reClk2'a% reClkO'Aa% re reCIk2'b% reClk1'A% 
reClkO'Ba% reClk1'B% 1~ reSH'% reClkO'Bb% reFH'% reClk1'C% 

MC195 . 
reClkO'Bc% reClk1'D% 
reClkO'Ca% 1~ reClkO'Cb% 

MC195 

reClkO'Da% 
re reClk2'c% reCIk2'C% reClkO'Db% 

re reClk2'c% reClkO'Dc% 

StartEc1' StartEc1ClkO' 
reClkO'Ba 

STldle STClkO'Ba 
STClkO'Bb 

13 Clk1'Aa ClkO'Ba 
12 Clk1'Ab ClkO'Bb 

11- ClkO'Bc 

SE210 

~ ClkO'Aa 

~12 
StartEc2ClkO' 

preClkO'Aa 

~r.::;eFi..lH.!l:A:l..-__ .".9~ FH'Aa 
1 SH'Aa 

ClkO'Bd 

1 
FH'Ba 
SH'Ba 
FH'Bb 

7 
5 
6 ClkO'Db 

STClkO'D 

EC1ClkO'a 
Clk1'ca Ec1ClkO'b 
Clk1'Cb 
Clk1'Cc 

ClkO'Ca 
ClkO'Cb 
ClkO'Cc 

13 ClkO'Cd 
12 ClkO'Ce 

14 ClkO'Cf 

12 SHCa 
14 FHCa 

EcHasA 
PalrFull' 

13 SHDa 

XEROX PrOject Memory Extension Board 
Clock Logic 

File Designer Rev Date Page 
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~ 
A a 181 b 168 C 153 d 137 e 124 f 109 93 9 80 h 64 i 48j 33 k 20 I B 

BmuxDrivr Mapbuf RAS-CAS Mapbuf BmuxDrivr Mapbut Mapbuf 
BMuxEn ErrorRevr 

ModSinEn 
HOLDCntr ppelk/IPR 1 0-1 0-1-(3-9 A.7 -3-4-10 12-13 5·6·7-13 16.17 11.11 4.4.10.0 1 

41 174 11 175 11 231 1,% 11 174 11 175 14-15 175 11 109 104 F16 9 F16 8 210 20 

u '2 BNTGtCT BmuxDrivr CAS-WE BmuxDrivr BmuxDrivr BmuxDrivr 
BMxSel MU ShiflnEven 

STOut 
HOLDCntr Clock 2 a.4.e.8 8-9 elk 1 7.8.20 4-5 6-7 14-15 5.5.10.10 

11.11. 15.9.5_5 
102 174 11 176 174 11 174 11 174 11 103 11 P341NEC 103 102 F16 8 231 20 

ModEn 
SHIFTS 

BmuxDrivr BmuxDrivr ModDeode ModEna Parityln 3.3.10.20 elk1 elkO 
Ee2Auin 3 LOADS 

10·11 2·3 8.4.5.6.5 .. 8.8.10. A.5.13 3 
42 F16 7 1035•5•5•5 174 11 174 11 171 7 F16 7 170 13 104 176 176 4.4.5 106 176 10 

4 MU MU 11 IN MCR 10.10.9. dPipe34Ad dPipe34Ad MU MU MU 4 0 20.20.4 Mapbuf Mapbuf 125 13 F16 11 195 174 3 174 3 STOUT MAPEC2 P341NEC 

5 1 IN + 12 Mod A.11.C RfshCnt Pipe34Ad STOut 4.7.11 FauhSrn MidasBank 5 11.4.4 43 illi '2 174 8 105 F16 15 141 3 176 5 195 F1S 3 171 16 

OUT + RfshCnt ProeSrn CLK CLK EeSrn=O 
10.10.10 6 ·2 CLK 13 Fsrn= 0 6 

124 12 212 20 F16 15 141 3 210 20 210 20 
109 

3.3 105 

7 3 ± CLK 14 OUT + RfshCnt MU CLK CLK ReportFlt Ec1Auin 7 20.B 44 210 20 124 13 F16 15 INMAP 212 20 210 121 3 176 9 

IN + MemPE rnO.Wrfsh MU Ee1Fune 8 '4 15 MU MU 8 
125 13 

PEEC FOO 4 ST+A 135 3.4 RFS+SRN 117 9 

OUT IN + Ec1Srn Ee2Srn dFhCnt FauhCnt + 9 .5 ~PAR MU ~eedRfsh 9 
45 ill I ill 125 12 APESRN 141 3 141 3 17 34 F16 3 

10 6 ,DTYb OUT + A.8.8.5 PEsrn MemAuOut MU MU Ec2Func 10 
124 12 104 158 3 F16 7 STOUT FLT+MEM F16 10 

11 7 IN PLAT DTYa PARITY CLK CLK 
STProm 7.7,7 MemAuln 7,7.9 Ee2Prom 11 BYPASS 10.10.10 46 125 12 

170 13 210 20 210 20 139 4 105 176 7 195 139 10 

12 8 OUT PLAT REF PARITY CLK CLK 
STState STProm MemAuOut MU Ee1Prom 12 

124 12 SWITCH 170 13 212 20 210 20 F16 5 139 5 F16 7 FI.T+MEM 139 9 

13 9 PLAT WE WP ADDR Pipe34 CheakWP rvtapAu MU MemProm MemAuln MU 13 BYPASS 6.6,6.7 7.B,6,6 47 125 14 125 15 145 13 104 103 MAPCTRL 139 7 176 7 PEEC 

o 
14 10 PLAT AD DR RESISTOR ADDR Pipe34 MapTfbl MapAuln MapProm 

Me:Fm 
alkO MU 14 

SWITCH 7,7,,,,, 
125 15 14 • 125 15 145 12 121 13 176 6 139 6 139 7 176 EC1+MAKE 

15 + RasCas AD DR RESISTOR 
AUUH Pipe34 MapProm MapState MapAuln STldle MU + 15 

48 125 14 15.15,14 Map Wait 
125 15 14 125 14 145 12 139 14 F16 6 176 6 117 75 MEMST 

16 + + MU RESISTOR Pipe34 Pipe34 <-Map MapAdMux ~apAdMux MemState 13.10,5,9 Ee2State 16 
MAPCTRL 14 145 13 145 12 105 14 158 15 158 15 F16 7 103 F16 10 

17 
Pair + ASRNlne + OUT Pipe34 + 'vIapAdMux Map Wait VieSTPerr Ec1State 6,10,10 

17 2,,, 3,20 10,9,C,4 49 F16 210 124 13 145 13 158 15 121 6 104 F16 9 104 10 

18 CurTask MU CLK 
elk1 MapRCW MapRCW MemCad MemSrn 

CLK CLK 
VielnSt 1,1,9,6 18 14.12" MapWaitD 

141 2 MCDTSK 212 20 176 . F16 14 F16 14 173 12 141 3 210 20 210 20 109 6,9 104 

15~ MU TrueNext alkO 
ASRN MemCad StartST 

CLK CLK 
alkO 

19 CLK CLK 14,1,1.4 5-10,9 
MCDTSK 158 2 210 20 210 20 176 f,CI F16 3 173 12 121 5 210 20 210 20 104 10 176 

20 EMUorFT MU Tag211 ProaTag MU 12.20.C. A.4,4 MapAu Ec1AuOut Ec1AuOut 10,9.9 20 a.1.1.1 CLK 9.6.1 
113 TAG+AT 210 20 211 1B F145 TAG+AT 

103 13 105 104 6 176 9 176 9 195 

21 Atask Dt=Ct PipeTask PipeTaska PipeSubT MDMTag dMDMad MU MU Ec2AuOut Ec2AuOut Midas 21 Pipe2 Pipe2 51 F16 2 113 1 F145 2 197 2 F145 2 F145 1 159 1 ST+A RFS+SRN F16 10 F16 10 176 18 

22 
~MDMtagAd At= Ct FinTask MDMtagAd DTask MakeMD<-D dMDMad MapSRN STOut MapAUOut MU Midas 

22 
158 1 113 1 F16 2 141 1 F16 2 117 1 100 1 141 3 176 5 F16 6 MEMST 164 18 

23 ASubTask CurSubT RptCur MemAd 0 CAS·WE 1.6.1,0 clkO dPipe02Ad Hit Transport 5.B.1,5 Midas 

5:2 
2.2,1,1 2,2.d.e 4.4.4.1 .7.8.4,5,4 1.3.11.e 1.1,1 

212 5,5 
23 

F16 141 1662 159 12 176 clk1 103 176 55 158 3 105 102 176 18 

24 bNext FinSubT HOLD MemAd RAS,CAS CaeheRef Page1 Pipe02Ad MemAd FoutTask MU Midas 24 1,1.1.1", 2.2.d,e 1-4 A.7 1.1.4 4.1.2 5-8 18.18, 

o 
197 F16 1660 4 59 12 231 1674 105 141 3 159 12 176 2 EC1+MAKE 02 C 18 

C a 11 b 26 C 39 d 55 e 70 f 86 99 9 114 h 129 i 43 j 159 k 174 I D 

XEROX Project Reference File Designer Rev DatE> Page 
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Location h11 

ST ADDR 
Q STATE 

(--1 prepreLoadEn' 

_/' preEcLoadEn' 
2 preShiftEn' 
3 preEnEcGen' 
4 preMapWait-ST' 
5 preSTfree' 
6 prepreSTPerrNow' 
7 preStopFinTaskLd 

Location i12 

0 preFinNext 
5 preMakeSoutfoD 
6 PreMakeTrnsptO 

L ocation i14 

MAP ADDR 
STATE 

prepreRfshlnMem 
UNUSED 
preStartMem' 
preStartMem 
preMapFree' 

Q 

o 
1 
2 
3 
4 
5 . preMapWarrtsPipe 

! 

o 

-I 
l~ ., f;· 

\)-: ,!,'-.:,. 
" 

Lo cation g15 

Q 

o 
1 
2 
3 
4 
5 
6 
7 

M ADDR 
APSTATE 

preMemRfsh 
preRAS1' 
preRAS2' 
prepreCAS1' 
prepreCAS2' 
preMapWE' 
preRefWE' 
preDirtyWE' 

Location j13 

MEM 

11 cycles 
10 Store 

0-13 
012345678910 

00000001110 
10101010111 
00000001111 
11111111110 
00001111110 
11111111101 
00000000111 
11111100001 

11111110001 
00000000000 
00000000000 

Refresh 
0-7 

01234567 

00010000 

11101111 
00010000 
11111101 
00000000 ;, ...... ~ .. -' ........... 

, 

-_. 
Refresh 
0-7 

01234567 

00011110 
00000110 
00001000 
11111110 
11111100 
11111111 
11100111 
11111111 

ADDR 

12 cycles 
VictimStore 

14-17 20-33 34-37 
11 01234567891011 

0 1 000000001111 1 
1 1 110101010111 1 
1 1 100000001111 1 
0 1 011111111111 1 
0 1 000001111110 1 
1 1 111111111101 1 
1 1 100000000111 1 
1 0 111111110000 0 

1 0 00000000000 0 0 
0 0 111111110000 0 
0 0 111111100001 0 

Read Write Map write 
10 ··17 20· 27 30··37 

01234567 01234567 01234567 

00000000 00000000 00000000 

11101111 11101111 11111111 
00010000 00010000 00000000 
11111101 11111101 11111101 
00110000 00110000 0011000,! 

/DEN'TICAL 

Read Write Map Write 
10-17 20-27 30-37 

01234567 01234567 01234567 

00000000 00000000 00000000 
00000110 00000110 00000110 
00001000 00001000 00001000 
00000010 00000010 fJ[!OOO010 
00000000 00000000 00000000 
11111111 11111111 11100111 
11100111 11100111 11100111 
11111111 11100111 11100111 

10-17 

L ocation /12 

Q 

o 
1 
2 
3 
4 
5 
6 
7 

EC1 ADDR 
STATE 

preEcEn' 
preMakeTrspt2 

preMakefout"D 
preFoutNext 

preMakeD"CD 
preEcWantsA 
preEc1Free' 
preStartEc2' 

Location 111 

EC2 ADDR 
STATE 

o prepreMakeTnspt1 
1 preMakeFout"D 
2 preFoutNext 
3 preMakeD fo CD 
4 preEc2Free 
5 preEcWantsPipe4 
6 preMapWait-Ec2 
7 CacheLoad' 

30-37 Q 16K chips STATE 
o prepre em 
1 preSTWait-Mem' 1 1 
2 prepreMemCAS 0 0 
3 prepreShiftLoadEven 0 0 
4 prepreMCS 0 0 
5 preMemfree 0 0 
6 preMemState6' 1 1 
7 preMemRAS 1 1 

IDENTICAL 

Location j14 
READ WRITE 

MEM 
Q 4K chips ADDR 0-14 

STATE 0123456789 
15-17 

10 11 12 13·15 0123456789 10 11 12 
0 prepre em 11 111 1 1 11 111 1 1 1 
1 preSTWait-Mem' 1111101111 1 1 1111101111 1 1 1 
2 prepreMemCAS 0001111100 0 0 0 0 0001111100 0 0 0 
3 prepreShiftLoadEven 0000000100 
4 prepreMCS 0111111000 ~O~~ 0 ~ ~00100 0 0 0 

o 1 11000 0 0 0 
5 preMemFree 0000000000 0 1 0 1 0000000000 0 1 0 
6 prepreState7' 1111111111 1 1 1 1 1111111111 1 1 1 

0 7 preMemRAS 1111111100 0 0 1 0 11111t1100 0 0 1 

IDENTICAL 

XEROX Project Reference File Designer 

Write 
0-7 

01234567 

01111111 
00000000 
00000000 
00000000 
00000000 
01000000 
11111101 
11111011 

Write 
0-7 

01234567 

00000000 
00000000 
00000000 
00000000 
00000010 
10000000 
00000000 
11111111 

CacheLoad 
10-17 

01234567 

01111111 
00111100 
00000000 
00000000 
00111100 
01000000 
11111101 
11111011 

CacheLoad 
10 -17 

01234567 

11100001 
00000000 
00000000 
11100001 
00000010 
10000000 
11110001 
00000010 

REFRESH 

20-34 

Clean 
or Miss 
IOfetch 
20-27 

01234567 

01111111 
00000000 
00000000 
00011100 
00000000 
01000000 
11111101 
11111011 

CLEAN 
or Miss 
IOfetch 
20-27 

01234567 

00000000 
00000000 
11110001 
00000000 
00000010 
10000000 
00000000 
11111111 

13·15 0123456789 10 11 
1 1111 11111 1 
1 1111111111 1 1 
0 0001111100 0 0 
0 0000000000 0 0 
0 0000000000 0 0 
1 0000000000 0 1 
1 1111111111 1 1 
0 1111111100 0 0 

Rev Date 
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Dirty 
Hit 
10fetch 
30-37 

01234567 

01111111 
00111100 
00011100 
00001100 
00000000 
01000000 
11111101 
11111011 

DIrty 
Hit 
10fetch 
30-37 

01234567 

11100001 
11110001 
11111001 
00000000 
00000010 
10000000 
11110001 
11111111 

1 
0 
0 
0 
1 
1 
0 

Page 
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Dorado Memory Extension Board 

Stuffing and Configuration Instructions 

1. If 256 chips are NOT installed in the Memory Storage Arrays (MSA), then 

a. Break g10.6 (MC1 04) before stuffing. Label this chip as MemX-g10. 

2. Break h20.1 0 before stuffing. Label this chip as MemX·h20. 

All SG1 0139 chips are PROMS which must be blown and labeled before stuffing. 

Stuff all PLAT1816 with Beckman type 898·3-R27 resistor packs or equivalent. 

~ \'I. ILl I"'. '. i;" 
!J ! ..... /'" t t,) 

3. Do all the actions in one of the following three columns: 

Action 16K Map Chips 64K Map Chips 256K Map Chips 

Blue Wire 'k4.6 to k4.16 k4.5 to k4.16 k4.4 to k4.16 

Stuff into MosRam sockets MK4116-2 or TMS4156 or 256KRam or 
equivalent equivalent equivalent 

0 Jumper wires in socket b14 '3 to 14 6to 11 6to 11 
5to 12 4to 13 4to 13 
7to 10 2to 15 

Jumper wires in socket c12 . 3to 14 6to 11 6to 11 
5to 12 4to 13 4to 13 

. 7to 10 2to 15 

capacitors in SIP sockets 0.1 mmf 0.1 mmf 0.1 mmf 

b42,b43,b44,b45,b46,b47 pins5t08 pins 5 to 8 pins5t08 
. each socket each socket each socket 

d42,d43,d44,d45,d46,d47 
AND 

0.1 mmf 
pins 1 t04 
each socket 

1 KOhm resistor in socket b14 NO 1 to 15 NO 

and IF Ram has self 

1 KOhm resistor in socket c12 
refresh feature· 
Motorola or 
equivalent 

,. 

0 22 uf Cap in PLAT c11 & b13 + 2 to 15 + 3 to 14 + 3 to 14 

+4 to 14 + 5 to 12 + 5 to 12 

+ 11 to 6 

XEROX Project Reference File Designer Rev Date 
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C) 

o 

o 
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MemX-Rev-Cg.ps 15-Sep-80 12:53:28 Page 1 

Page Numbers: Yes First Page: 1 

0 
Columns: 2 Edge Margin: .8" Between Columns: .0" 
Heading: 
MemX-Rev-Cg.ps 
COMPONENTS: 

FOO: 4 
F146A: 1 2 12 13 
F16.: 1 2 3 6 6 7 

8 9 10 11 14 16 
MCI00: 1 
MCI02: 1 4 6 8 10 18 
MCI03: 1 6 6 7 9 10 

11 12 13 16 20 
MCI04: 1 3 4 6 6 7 

8 9 10 20 
MCI06: 1 2 4 7 10 11 

14 
MCI06: 6 13 
MCI09: 3 6 9 11 
MC113: 1 2 
MC117: 1 3 4 5 7 9 
MC121: 3 5 6 13 
MC124: 12 13 14 
MC125: 12 13 14 15 
MC135: 3 4 
MC141: 1 2 3 
MC168: 1 2 3 16 
MC159: 1 12 
MC1660 4 
MC1662 1 4 
MC1674 1 4 
MC170: 13 
MC171: 7 18 
MC173: 12 

C) MC174: 3 8 11 
MC175: 11 
MC176: 1 2 3 4 5 6 

7 8 9 10 11 12 
14 18 20 

MC195: 1 4 6 7 9 10 
11 20 

MC197: 2 
MC210: 3 20 
MC211: 1 
MC212: 5 
MC231: 7 
MosRam: 12 13 16 17 
MU164: 18 19 
PLAT: 14 
PLAT1816: 14 
SE210: 20 
SE212: 20 
SE231: 20 
SG139: 5 6 7 9 10 14 
SIP: 16 17 
SPARE: 8 

SIGNAL NAMES: 

+. 1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 
7(1) 8(1) 9(1) 10{1) 11(1) 12(1) 

13(1) 14(1) 15(1) 16(1) 17(1) 18Cl) 
19(1) 20(1) 

AcanHaveD: 1(1) 6(1) 19(1) 
AcanHaveD' : 1(1) 2(1) 6(1) 
AcanhaveMap' : 4(1) 
AfreeOrEc'b: 1( 1) 

0 
~srn.O: 3(1) H( 1) 18(1) 
Asrn.l: 3(1) H{ 1) 18(1) 
Asrn.2: 3(1) H( 1) 18Cl) 
Asrn.3: 3(1) H( 1) 18(1) 
Asubtask.O: 2(1) 
Asubtask.l: 2(1) 
At:;Curt' : 1(2) 19(1) 



MernX-Rev-Cg.ps 15-Sep-80 12:53:28 Page 2 

Atask..O: 1(1) 2(1) 19(1} 

0 
Atask..1: 1(1) 2(1) 19(1} 
Atask..2: 1(1) 2(1) 19(1} 
Atask..3: 1(1) 2(1) 19(1) 
AwantsDifHit' : 6(1) 
AWordRefToD: 1(1) 19(1) 
AWordRefToD' : 1(1) 
bHit' : 1(2) 
BMux.OO: 11(1) 
BMux.OO!: 11(1) 
BMux.01: 11{ 1) 
BMux.01! : 11(1) 
BMux.02: 11(1) 
BMux. 02!: 11(1) 
BMux.03: 11(1) 
BMux. 03!: 11(1) 
BMux.04: 11( 1) 
BMux. 04!: 11(1) 
BMux.05: 11(1) 
BMux.05!: 11{ 1) 
BMux.06: 11(1) 
BMux. 06!: 11(1) 
BMux.07: 11( 1) 
BMux.07!: 11(1) 
BMux.08: 11( 1) 
BMux.08! : 11(1) 
BMux.09: 11(1) 
BMux. 09!: 11( 1) 
BMux.10: 11( 1) 
BMux.10!: 11(1) 
BMux.11 : H{l) 
BMux .11!: 11( 1) 
BMux.12: 11(1) 
BMux.12!: 11(1) 
BMux.13: 11(1) 

0 
BMux .13!: 11(1) 
BMux.14: 11(1) 
BMux.14! : 11(1) 
BMux.15: 11(1) 
BMux.15! : 11(1) 
BMux.16!: 11(1) 
BMux .17!: 11(1) 
BMuxSl. 0-7: 11{ 4) 
BMuxSl.O-7%: 11(1) 
BMuxS1.8-15 : 11{ 4) 
BMuxSl. 8-15%: 11(1) 
BMuxS2.0-7: 11{ 4) 
BMuxS2.0-7%: 11(1) 
BMuxS2.8-15: 11{ 4) 
BMuxS2.S-15%: 11(1) 
bNext.O: 1(1) 2(2) 
bNext.l: 1(1) 2(2) 
bNext.2: 1(1) 2(2) 
bNext.3: 1(1) 2(2) 
BNTGtCT' a! : 4(1) 
BNTGtCTASK: 4(1) 
CacheLoad': 3(1) 10(1) lS{l) 
CacheRef: 1(2) 
CacheRef' : 1{ 1) 
CacheRefInEcl: 10(1) 
CacheRefInEc2: 10(4) 18(1) 
CacheRefInPa i r' : 1(2) 19( 1) 
CheckWP' : 6(1) 13(1) 
ChipsAre256/16K: 8(2) 11( 1) 18(1) 
ChipsAre64K: 8(1) 18(1) 
ChkLastPh6: 10(1) 19(1) 20(1) 
ChkLastPh6' : 3(3) 10(2) 
CLK.rnx'%: 20(1) 
ClkO'Aa: 7(1) 20(1) 

0 
ClkO'Ba: 3(1) 7(2) 20(1) 
ClkO'Bb: 3(2) 10(1) 20(1) 
ClkO'Bc: 8(1) 9(1) 20(1) 
ClkO'Bd: 3(3) 4(1) 20(1) 
ClkO'Ca: 7(1) 20(1) 
ClkO'Cb: 1(1) 2(1) 20(1) 
ClkO'Cc: 2(3) 20(1) 
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ClkO'Cd: 2(2) 20(1) 
.. ~ - ... ClkO'Ce: 1(1) 3(1) 20(1) 

C) ClkO'Cf: 14(2) 20(1) 
ClkO'Da: 3(2) 20(1) 
ClkO'Db: 3(1) 6(1) 20(1) 
ClkO'De: 6(1) 10(1) 20(1) 
ClkO'Dd: 7(2) 20(1) 
ClkO'De: 10(2) 20(1) 
ClkO'Df: 10(1) 20(1) 
Clkl'Aa: 7(2) 20(1) 
Clk1'Ab: 7(1) 11(1) 20(1) 
Clk1'Ba: 3(1) 20(1) 
Clk1'Bb: 8(1) 20(1) 
Clkl'Be: 8(1) 20(1) 
Clkl 'Ca: 2(1) ,20( 1) 
Clk1'Cb: 1(1) 20(1) 
Clk1'Ce: 14(1) 20(1) 
Clk2'Ca: 1(1) 20(1) 
ClkEnable'a!%: 20(1) 
CountMiss: 10(1) 
CurTask.O: 1(4) 2(1) 19(1) 
CurTask.O%: 2(1) 
CurTask.l: 1(4) 2(1) 19(1) 
CurTask.l%: 2(1) 
CurTask.2 : 1(4) 2(1) 19(1) 
CurTask.2%: 2(1) 
CurTask.3: 1(4) 2(1) 19(1) 
CurTask.3%: 2(1) 
Deomi ng ForCt' : 1(1) 
DdataGood': 1(1) 19(1) 
dHitPerr: 4(1) 
DirtyloFetehlnA': 6(1) 
DirtyIOFetchlnMap': 6(1) 7(1) 19(1) 
DirtyIOFetchlnMem: 7(1) 9(2) lS(I) 
DirtyIOFetchlnMem': 7(1) 9(1) 

0 
Di rtyWE': 14(1) 18(1) 
DisHold: 5(1) 6(1) 
dLoadSinE: 7(1) 8(1) 
DMadr.Ol: 18(2) 
DMadr.02: lS(3) 
DMadr.03: 18(3) 
DMadr.04: 18(3) 
DMadr.05: 18(3) 
DMadr.06: 18(2) 
DMadr.07: lS(2) 
DMadr.08: 18(2) 
DMadr.09: 18(16) 19(13) 
DMadr.l0: 18(16) 19(13) 
DMadr.11: 18(16) 19(13) 
dMakeD+-CD: 9(2) 10(1) 
dMapbufHi.O: 11(2) 
dMapbufHi.l: 11(2) 
dMapFnc. 0' : 2(1) 6(1) 
dMapFnc.l' : 2(1) 6(1) 
dMDMad.O' : 1(1) 
dMDMad.l' : 1(1) 
dMDMad.2' : 1(1) 
dMDMad.3' : 1(1) 
dMDpendOrRC: 1( 1) 4(1) 
dMemRfsh: 14(2) 
DMuxClk! : 18(1) 
DMuxData! : 18(2) 
dPipe02Ad.0: 3(1) 
dPipe02Ad.l: 3(1) 
dPipe02Ad.2: 3(1) 
dPipe02Ad.3: 3(1) 
dPipe34Ad.0: 3(1) 
dPipe34Ad.l: 3(1) 
dPipe34Ad.2: 3(1) 

0 dPipe34Ad.3: 3(1) 
dSTPerr: 4(1) 
Dt=Curt' : 1(2) 19(1) 
Dtag' : 1(1) 19(1) 
Dtask.O: 1(3) 2(1) 19(1) 
Dtask.l: 1(3) 2(1) 19(1) 
Dtask.2: 1(3) 2(1) 19( 1) 

-------------------- --------
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Dtask.3: 1(3) 2(1) 19(1) 

0 
EclClkO'a: 9(1) 20(1) 
EclClkO'b: 9(1) 20(1) 
EclFree' : 9(3) 19(1) 
EclFunc.O: 9(2) 10(1) 19(1) 
EclFunc.l: 9(2) 10(1) 19{ 1) 
EclIdle: 9(1) 19(1) 20(1) 
EclSrn.O: 3(1) 18(1) 
EclSrn.l: 3(1) 18(1) 
EclSrn.2: 3(1) 18(1) 
EclSrn.3: 3(1) 18(1) 
EclState.O: 9(1) 19(1) 
EclState.l: 9(1) 19(1) 
EclState.2: 9(1) 19(1) 
Ec2Free: 10(2) 18(1) 
Ec2Func.0: 10(3) 18(1) 
EC2Func.l: 10(3) 18(1) 
Ec2Func.l': 10(1) 
Ec2Idle: 10(1) 18(1) 
Ec2Srn.0: 3(4) 18(1) 
Ec2Srn.l: 3(4) 18(1) 
Ec2Srn.2: 3(4) 18(1) 
Ec2Srn.3: 3(4) 18(1) 
Ec2State.0: 10(1) 18(1) 
Ec2State.l: 10(1) lS{l) 
Ec2State.2: 10(1) 18(1) 
Ec2State2: 10(2) 
Ec2State3: 10(3) 
Ec2State4: 10(2) 
Ec2State5: lO(3) 
EcDcomingForCt' : 1(2) 
ECFault: lO{l) 
ECFault' : 3(1) 10(1) 18(1) 
EcHasA: 5(1) 9(1) 19(1) 20(1) 
EcHasA' : 9(2) 20(1) 

0 
EcKeepsAbusy: 1.(1) 
EcLoadEn': 5(3) 18(1) 
EcWantsA: 3(1) 9(1) 
EcWantsAa: 6(1) 9(2) 19(1) 
EcWantsPipe4: 6(1) 10(2) 
EcWantsPipe4': 3(2) 10(1) 19(1) 
EcWordRefToD: 1{ 1) 10(1) 19(1) 
EcWo rdRefToD' : 1(1) 10(1) 
EmuOrFT' : 2(1) 
EnableAllMods: 6(1) 7(1) 18(1) 
EnableSTPerr: 4(1) 5(1) 
EnEcGen': 5(2) 18(1) 
ErrorsFromEc2: 10(2) 
FaultCnt.O: 3(1) 11(2) 
FaultCnt.l: 3(1) 11(2) 
FaultCnt.2: 3(1) 11(2) 
Faults: 3(2) lS{l) 
FaultSrn.O: 3(1) 11(2) 
FaultSrn.l: 3(1) 11(2) 
FaultSrn. 2: 3(1) 11(2) 
FaultSrn.3: 3(1) 11(2) 
Faul tSrn=O' : 3(2) 
FH'Aa: 5(1) 20(1) 
FH'Ba: 5(1) 20(1) 
FH'Bb: 5(1) 20(1) 
FHCa: 1(2) 20(1) 
FinNext: 5(1) 19(1) 
FinSubtask.O: 2(1) 
FinSubtask.l: 2(1) 
FinTask.O: 2(1) 
FinTask.l: 2(1) 
FinTask.2: 2(1) 
FinTask.3: 2(1) 
Fout.flt: 10{ 1) 

0 
F:outNext: 9(1) 10(1) 19(1) 
FoutSubtask.O: 2(1) 
FoutSubtask.l: 2(1) 
FoutTask.O: 2(1) 
FoutTask.l: 2(1) 
FoutTask. 2: 2(1) 
FoutTask.3 : 2(1) 
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FoutTaskLd' : 2(1) 20(1) 

0 
GND: 14(2) 16(23) 17(22) 18(1) 
Gnd: 1(1) 2(1) 3(1) 4(1} 6(1} 6(1) 

7(1) 8(1} 9(1) 10(1} 11( 1) 12(1} 
13(1) 14(1} 15(1) 16(1} 17(1) 18(1) 
19(1) 20(1} 

Hita: 1(1) 
HitPerr: 4(1) 19(1) 
HoldDelayed: 4(1) 8(1) 
HoldMapbuf!l: 20(1) 
HoldMapbuf!2: 20(1) 
HoldMapbuf!3: 20(1} 
HoldMapbufFromMap': 6(1) 20(1} 
IfuFaultInEc2: 10(1} 
IfuRefInEcl: 10(1} 
IfuRefInEc2: 10(4} 18(1} 
IgnoreProcRef: 4(1} 20(1) 
IoFetchlnA' : 6(1) 
IOFetchlnMap': 6(2) 7(1} 19(1} 
IOFetchlnMem' : 7(1) 9(1} 18(1) 
IoStorelnA: 5(1) 
LargeHold: 8(1) 
LdPipeVAdly' : 9(1) 
LoadEcOut' : 5(1) 
LoadEn' : 5(3) 18(1} 
LoadFl tSrn: 3(1) 18(1) 
LoadSinE: 8(1) 
LoadSinO: 8(1} 9(1) 
LoadSoutE' : 5(1) 
LoadSoutO' : 5(1) 
MO: 11(1) 
Ml: 11(1) 
M2: 11(1) 
M3: 11(1) 
MakeO .. CO: 19(1) 

0 
MakeO"CD! : 9(1) 
MakeO<-Obuf: 19(1) 
MakeO<-Obuf I : lO(l} 
MakeFout+-O: 9(1} 10(1) 19(1} 
MakeF"O: 19(1) 
MakeF"O! : 10(1} 
MakeMOM+-O' : 1(1} 19(1) 20(1} 
MakeMO+-O: 1(1) 19(1) 
MakeMO+-O' : 1(1} 
MakeMemCAS: 7(1) 8(1) 
MakeSout+-O: 5(1) 19(1) 
MakeTransportO: 5(2} 10(1) 19(1} 
MakeTransportl : 5(2} 19(1) 
MakeTransport2: 5(1) 9(1) 10(1) 19(1} 
MapAd.O: 15(1) 
MapAd.l: 15(1) 
MapAd.2: 15(1) 
MapAd.3: 15(1} 
MapAd.4: 15(1} 
MapAd.5: 15(1) 
MapAd.6: 15(1) 
MapAd.7: 15(1) 
MapAd.8: 15{1} 
Mapbuf.OO: 11( 1} 12(1) 18(1) 
Mapbuf.Ol: 11(1} 12(1} 18(1) 
Mapbuf.02: 11( 1) 12( 1} 18(1) 
Mapbuf.03: 11{ 1) 12(l} 18( I} 
Mapbuf.04: 11( 1) 12{1} 18{1} 
Mapbuf.05: 11( 1) 12(1} 18(1) 
Mapbuf.06: 11( 1) 12(1) 18(1) 
Mapbuf.07: 11(1) 12(1) 18( 1) 
Mapbuf.08: 11( 1) 12(1} 18( 1) 
Mapbuf.09: 11( 1) 12(1) 18( 1) 
Mapbuf.l0: 11( 1) 12(1) 18(1) 

0 Mapbuf.11: 11( 1) 12(1} 18(1) 
Mapbuf.12: 3(1} 11( 1} 13(1} 18(1} 
Mapbuf.13: 3(1) 11(2) 13(1) 18(1} 
Mapbuf.14: 3(1) 11(2) 13( 1) 18(1) 
Mapbuf.16: 3(1} 11(2} 13(1) 18{l} 
Mapbuf.16: 11( 1) 13(1) 18(1) 
Mapbuf.17: 11( 1) 13(1) 18(1) 
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MapbufHi .0: 11(1} l3(2} lS(l} 

C) 
MapbufHi.l: 11( I} l3(1} lS(l} 
MapbufLd'a: 11( I} 20(1} 
MapbufLd'b: 11( I} 20(1} 
MapbufLd'c: 11(2} 20(1} 
MapCAS' : l4(1} lS(l} 
MapDirty' : l3(2} 
MapDirtya: 13(2} 
MapDirtyb: 13(2} 
MapEven' : l3(1} 
MapFnc.O': 6(1} l4(1} lS(1} 
MapFnc.l': 6(1} 14(1) lS(1} 
MapFree: 6(3} 19(1) 
MapFree' : 4(1} 6(1} 
MapIs16k: lS(l} 
MapIs256k: lS(1} 
MapIs64k: lS(l} 
MapPar: 13(2} 
MapPE: 4(1} 7(1) 13(1} 
MapPElnEcl: 9(1} 10(1} 
MapPEInEc2: 10(2} lS(l} 
MapPEInMem: 7(1} 9(1) lS(I} 
MapPerr: 4(l} 19(1} 
MapRAS' : 14(1} l8(l} 
MapRef: l3(1} 
MapRfsh: 3(1) 4(1} 19(1) 
MapRfsh' : 4(2} 6{1} 
MapRfshDly: 4(1) 15(1} 19{1} 
MapSrn.O: 3(2) 19(1} 
MapSrn.l: 3(2) 19{1} 
MapSrn. 2: 3(2) 19(1) 
MapSrn.3: 3(2} 19{1} 
MapState.O: 6(1) 14(1) lS(I} 
MapState.l: 6(1) 14(1) 18(1) 
MapState.2: 6(1) 14(1) 18(1) 

0 
MapTrouble: 7(1) 13(1) 
MapTrouble': 13(1) 
MapTroubleInEcl: 9(1) 10(1) lS(l) 
MapTroubleInEc2: 10(3) 18{1} 
MapTroublelnMem: 7(1) 9(1) 18(1) 
MapWait: 6(1) 14(2) 18{1} 
MapWait-D: 5(1) 6(1) 
MapWait-Ec2: 6(l} 10(1) 19(1) 
MapWait-MemD: 7(1} 19(1) 
MapWait-MemD' : 6{1} 7(1) 
MapWait-MemIO: 7(1) 19(1) 
MapWa it-MemIO' : 6(1) 7(1) 
MapWait-MemState': 6(1) 7(1) 19(1) 
MapWait-ST' : 5(1) 6(1) 18(1} 
Map\~antsPipe : 3(2) 6(2) 19(1) 
MapWE' : 14(1) 18( 1) 
MapWP: 7(1) 13(2) 
MapWP' : 13(3) 
Map<-InMap: 6(1) 13(1) 
Map<-InMap' : 6(1) 13(2) 
Map<-InPair' : 20(1) 
Mcr<-' : 11( 1) 
MDO: 18(4) 
MDl: lS(4) 
M02: 18(5} 
MD3: 18(5) 
M04: 18(1} 19(4) 
M05: lS(l) 19(3) 
MOB: 18(1} 19{ 3} 
MD7: 18(1} 19(3 ) 
MDMtag' : 1(1) 19(1) 
MOMtagAd.O: 1(1) 19(1) 
MOM tag Ad .1 : 1(1) 19(1) 
MOMtagAd.2: 1(1} 19(1} 

0 
MOMtagAd.3: 1( 1) 19( I} 
MemAd.O: 12(1} 
MemAd.l: 12(1) 
MemAd.2: l2( 1) 
MemAd.3: 12(1) 
MemAd.4: 12(1) 
MemAd.5: 12(1) 

-~---~- ------------------
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MemAd.6: 12(1) 

C) MemAd.7: 12(1) 
MemAd.8: 12(1) 
MemCad.O: 12(2) 
MemCad.l: 12(2) 
MemCad.2: 12(2) 
MemCad.3: 12(2) 
MemCad.4: 12(2) 
MemCASa: 8(1) 
MemCASb: 8(1) 
MemClkEnable'c!%: 20(1) 
MemColSela: 12(1) 19(1) 
MemError: 10(1) 
MemError' : 3(1) 10(2) 18(1) 
MemFree: 7(3) 19(1) 
MemIdle: 7(4) 
MemIdle' : 7(2) 19(1) 
MemIdlea: 7(2) 
MemPE: 4(2) 
MemRASa: 7(1) 
MemRASb: 7(1) 
MemRfsh: 12(3) 14(1) 15(3) 19(1) 20(1) 
MemSH!%: 20(1) 
MemSrn.O: 3(1) 19(1) 
MemSrn.l: 3(1) 19(1) 
MemSrn.2: 3(1) 19(1) 
MemSrn.3: 3(1) 19(1) 
MemState.O: 7(2} 19(1) 
MemState.l: 7(2) 19(1) 
MemState.2: 7(2} 19(1) 
MemState.3: 7(2) 19(1} 
MemState6' : 7(3) 
MemState7' : 7(2) 
MemWEa: 7(1) 
MemWEb: 7(1) 

0 
MemWP: 7.< 1) 9(1} 18(1) 
MidasBankO'a 18(6) 
MidasBankO'b 18(1) 19(4) 
MidasBankl'a 18(5) 
MidasBankl'b: 18(1) 19(4) 
MidasBank2'a: 18(3) 
MidasBank2'b: 18(1) 19(4) 
MidasBank3'a: 18(5) 
MidasBank3'b: 18(1) 19(1) 
Mod.O: 7(1) 8(1) 
Mod.1: 7(1) 8(1) 
ModOEn'a: 7(1) 9(1) 
ModOSinEn'!: 9(1) 
ModOStrEn'!: 7(1) 
ModlEn'a: 7(1) 9(1) 
ModlSinEn'!: 9(1) 
ModlStrEn'!: 7(1) 
Mod2En'a: 7(1) 9(1) 
Mod2SinEn'!: 9(1) 
Mod2StrEn'!: 7(1) 
Mod3En'a: 7(1) 9(1) 
Mod3SinEn'!: 9(1) 
Mod3StrEn' ! : 7(1) 
ModSel.O: 8(2) 11(1) 
MxHold: 1(1) 4(1) 
NeedRfsh: 4(1) 19(1) 
NeedRfsh': 4(1) 
Next.O! : 2{t) 
Next.1! : 2(1) 
Next.2! : 2(1) 
Next.3! : 2(1) 
NoWakeups: 4{t) 11(2) 18(1) 
Pa i rFull : 4(1) 18(1) 
PairFull' : 4(1) 20(1) 

0 jlairLdEnable': 1(1) 2(2) 
PEsrn.O: 3(2) 18(1) 
PEsrn.l: 3(2) 18(1) 
PEsrn.2: 3(2) 18( 1) 
PEsrn.3: 3(2) 18(1) 
Pipe02Ad.0: 2(2) 3(1) 
Pipe02Ad.l: 2(2) 3{ 1) 
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Pipe02Ad.2: 2(2) 3(1) 

0 
Pipe02Ad.3: 2(2) 3(1) 
Pipe3.00: 11(1) 12(1) 
Pipe3.01: 11( 1) 12(1) 
Pipe3.02: 11( 1) 12(1) 
Pipe3.03: 11(1) 12(1) 
Pipe3.04: 11(1) 12(1) 
Pipe3.05: 11( 1) 12(1) 
Pipe3.06: 11(1) 12(1) 
Pipe3.07: 11(1) 12(1) 
Pipe3.08: 11(1) 12(1) 
Pipe3.09: 11(1) 12(1) 
Pipe3.10: 11(1) 12(1) 
Pipe3.11: 11(1) 12(1) 
Pipe3.12: 11( 1) 13(1) 
Pipe3.13: 11(1) 13(1) 
Pipe3.14: 11(1) 13(1) 
Pipe3.15: 11(1) 13(1) 
Pipe34Ad.0: 3(1) 13(6) lS(I) 
Pipe34Ad.l: 3(1) 13(6) lS(l) 
Pipe34Ad.2: 3(1) 13(6) lS(I) 
Pipe34Ad.3: 3(1) 13(6) lS(I) 
Pipe4.00: 11(1) 13(1) 
Pipe4.01: 11(1) 13(1) 
Pipe4.02: 11(1) 13(1) 
Pipe4.03: 11(1) 13(1) 
PipeMapDirtyb: 11(1) 13(1) 
PipeMapFnc.O' : 2(1) 11(1) 
PipeMapFnc.l': 2(1) 11(1) 
PipeMapPar: 11(1) 13(1) 
PipeSubTask.O: 2(1) 
PipeSubTask.Oa: 2(1) 11(1) 
PipeSubTask.l: 2(1) 
PipeSubTask.la: 2(1) 11(1) 
PipeTask.O: 2(1) 

0 
PipeTask.Oa: 2(1) 11(1) 
PipeTask.l: 2(1) 
PipeTask.la: 2(1) 11(1) 
PipeTask.2: 2(1) 
PipeTask.2a: 2(1) 11(1) 
PipeTask.3: 2(1) 
PipeTask.3a: 2(1) 11(1) 
P reCl kO ' Aa: 20(1) 
preClkO'Aa%: 20(1) 
preClkO'Ba: 20(1) 
preClkO'Ba%: 20(1) 
preClkO'Bb: 20(1) 
preClkO'Bb%: 20(1) 
preClkO'Bc: 20(1) 
preClkO'Bc%: 20(1) 
preCl kO' Ca: 20(1) 
preClkO'Ca%: 20(1) 
preClkO'Cb: 20(2) 
preClkO'Cb%: 20(1) 
preCl kO' Da: 20(1) 
preClkO'Da%: 20(1) 
preClkO'Db: 20(1) 
preClkO'Db%: 20(1) 
preClkO'Dc: 20(2) 
preClkO'Dc%: 20(1) 
preClkl'A: 20(1) 
preClkl'A%: 20(1) 
preClkl'B: 20(1) 
preClkl'B%: 20(1) 
preClkl'C: 20(2) 
preClkl'C%: 20(1) 
preClkl'D: 20(1) 
preClkl'D%: 20(1) 
preClk2'C: 20(1) 

0 preClk2'C%: 20(1) 
preEcEn': 9(1) 
preFH'%: 20(2) 
preFH'A: 20(2) 
preFHA: 20(1) 
preFHA%: 20(1) 
preFHB: 20(1) 
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preFHB%: 20(1) 

0 
preFHC: 20(1) 
preFHC%: 20(1) 
preMCSa: 7(1) 12(1) 
preMCSb: 7(1) 
prepreClk2'a%: 20(2) 
prepreClk2'b%: 20(2) 
prepreClk2'c%: 20(3) 
prepreFH'%: 20(1) 
preRfshInMem: 6(1) 7(1) 13(3) 
preSH'%: 20(2) 
preStartEc2' : 3(1) 9(1) 10(1) 
preStartMem' : 6(2) 
p reSH ree' : 5(3) 
PrivRefInPai r: 3(1) .18( 1) 
ProcSrn. 0: 3(2) 11(1) 18(1) 
ProcSrn.l: 3(2) 11(1) 18(1) 
ProcSrn.2: 3(2) 11(1) 18(1) 
ProcSrn.3: 3(2) 11(1) 18(1) 
ProcSrn+-' : 3(1) 18(1) 
ProcTag: 1(1) 19(1) 
ProcTagInA: 1(2) 18(1) 
Ptag: 1(1) 19(1) 
RamAOorVEEa!Ol: 14(1) 
RamAOorVEEaI02: 14(1) 
RamAOorVEEa!03: 16(1) 
RamAOorVEEa! 04: 16(1) 
RamAOorVEEa!05: 16(1) 
RamAOorVEEa!06: 16(1) 
RamAOorVEEa! 07: 16(1) 
RamAOorVEEa!08: 16(1) 
RamAOorVEEa!09: 16(1) 
RamAOorVEEa!10: 16(1) 
RamAOorVEEa! 11: 16(1) 
RamAOorVEEa! 12: 16(1) 

0 
RamAOorVEEa!13: 16(1) 
RamAOorVEEa!14: 16(1) 
RamAOorVEEaI15: 16(1) 
RamAOorVEEa! 16: 16(1) 
RamAOorVEEb!Ol: 14(1) 
RamAOorVEEb! 02: 14(1) 
RamAOorVEEb!03: 17(1) 
RamAOorVEEb! 04: 17(1) 
RamAOorVEEb!05: 17(1) 
RamAOorVEEb!06: 17(1) 
RamAOorVEEb!07: 17(1) 
RamAOorVEEb!08: 17(1) 
RamAOorVEEb!09: 17(1) 
RamAOorVEEb! 10: 17(1) 
RamAOorVEEb!11: 17(1) 
RamAOo rVEEb ! 12: 17(1) 
RamAOorVEEbI13: 17(1) 
RamAOorVEEb!14: 17(1) 
RamAOorVEEb!15: 17(1) 
RamAlorVCCa!Ol: 14(1) 
RamAlorVCCa!02: 14(1) 
RamAlorVCCa!03: 16(1) 
RamAlorVCCa!04: 16(1) 
RamAlorVCCa!05: 16(1) 
RamAlorVCCa!06: 16(2) 
RamAlorVCCa!07: 16(1) 
RamAlorVCCa!08: 16(1) 
RamAlorVCCa!09: 16(1) 
RamAlorVCCa!10: 16(1) 
RamAlorVCCal11: 16(1) 
RamAlorVCCa!12: 16(1) 
RamAlorVCCa!13: 16(1) 
RamAlorVCCa!14: 16(1) 
RamAlorVCCa!15: 16(1) 

0 RamAlorVCCb!OI: 14(1) 
RamAlorVCCb!02: 14(1) 
RamAlorVCCb!03: 17(1) 
RamAlorVCCb!04: 17( 1) 
RamAlorVCCb!05: 17(1) 
RamAlorVCCb!06: 17(1) 
RamAlorVCCb!07: 17(1) 
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RamAlorVCCb OS: 17(1) 

0 
RamAlorVCCb 09: 17(1) 
RamAlorVCCb 10: 17(1) 
RamAlorVCCb 11: 17(1} 
RamAlorVCCb 12: 17(1} 
RamAlorVCCb 13: 17(1} 
RamAlorVCCb 14: 17(1} 
RamAlorVCCb 15: 17(1} 
RamV+a!Ol: 14(1} 
RamV+a!02: 14(1} 
RamV+a!03: 16(1} 
RamV"'aI04: 16(1} 
RamV+aI05: 16(1} 
RamV+aI06: 16(1} 
RamV+a!07: 16(1} 
RamV+aI08: 16(1} 
RamV+aI09: 16(1} 
RamV+a! 10: 16(1) 
RamV+a!l1: 16(1} 
RamV+a!12: 16(1) 
RamV+aI13: 16(1) 
RamV+a! 14: 16(1) 
RamV+aI15: 16(1) 
RamV+aI16: 16(1) 
RamV+aI17: 16(1) 
RamV+a!18: 16(1) 
RamV+aI19: 16(1) 
RamV+bIOl: 14(1) 
RamV+bI02: 14(1) 
RamV+bI03: 17(1) 
RamV+bI04: 17(1) 
RamV+b!05: 17(1) 
RamV+bI06: 17(1) 
RamV+bI07: 17(1) 
RamV+bI08: 17(1) 

0 
RamV+b!09: 17{1) 
RamV+bll0: 17(1) 
RamV+bl11: 17(1) 
RamV+bI12: 17(1) 
RamV+b!13: 17(1) 
RamV+b! 14: 17(1) 
RamV+b!15: 17(1) 
RamV+b!16: 17(1) 
RamV+b!17: 17(1) 
RamV+b!18: 17(1) 
ReadInA' : 6(1) 
ReadOrWriteInMap': 13(1) 
RefUsesDI0InMap': 6(1) 7(1) 19(1) 
RefUsesDI0InMem': 7(1) lS(l) 
RefUsesDInEc1: 6{1} 9(1) 19(1) 
RefUsesDInMap I : 6{2} 7(1) 19(1) 
RefUsesDInMem: 6(1) 7(1) 9(1) 18(1) 
RefUsesDInMem' : 7(1) 9(1) 
Ref WE ': 12{2} 14(1) lS(l) 20(1) 
RepeatCur: 2(2) 4(1) 
ReportFault: 3(1) 18{1} 
ReportFault I: 3(2) 
ReportSE' : 3(1) 11(1) lS(l) 
RfshAd.O: 12(1) 15(1) 18(1) 
RfshAd.1: 12(1) 15(1) 
RfshAd.2: 12(1} 15(1) 
RfshAd.3: 12(1) 15(1) 
RfshAd.4: 12(1) 15(1) 
RfshAd.5: 12(1) 15(1} 
RfshAd.6: 12(1) 15(1) 
RfshAd.7: 12(1) 15(1} 
RfshAd.8: 12(1) 15(1} 
RfshlnMem: 7(2) lS( 1) 
RfshPeriod: 4(1} 

0 ~fshSqWave: 4(2} 
RP.OO: 8(1) 12(1) 13(1) 
RP.Ol: 8Cl) 12(1} 13(1} 
RP.02: 8(1) 12{2} 13(1} 
RP.03: 8{1} l2(2) 13(1) 
RP.04: SCI} 12(2} 13(1} 
RP.05: S{l) 12(2) 13( 1) 

------- ------------------------- --
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RP.06: 8(1) 12(2) 13(1) 

U 
RP.07: 8(1) 12(2) 13(1) 
RP.08: 12(2) 13(1) 
RP.09: 12(2) 13(1) 
RP.I0: 12(2) 13(1) 
RP.ll: 12(2) 13(1) 
RP.12: 12(1) 13(2) 
RP.13: 12(1) 13(2) 
RP.14: 12(1) 13(2) 
RP.15: 12(1) 13(2) 
RTMapAd.Oa: 14(2) 
RTMapAd.Ob: 14(2) 
RTMapAd.la: 14(2) 
RTMapAd.lb: 14(2) 
RTMapAd.2a: 14(1) 16(11) 
RTMapAd.2b: 14(1) 17(10) 
RTMapAd.3a: 14(1) 16(11) 
RTMapAd.3b: 14(1) 17(10) 
RTMapAd.4a: 14(1) 16(11) 
RTMapAd.4b: 14(1) 17(10) 
RTMapAd.5a: 14(1} 16(11) 
RTMapAd.5b: 14(1) 17(10) 
RTMapAd.6a: 14(1) 16(11) 
RTMapAd.6b: 14(1) 17(10) 
RTMapAd.7a: 14(1) 16(11) 
RTMapAd.7b: 14(1} 17(10) 
RTMapAd.8a: 14(1} 16(11) 
RTMapAd.8b: 14(1) 17(10) 
RTMapCAS'a: 14{1} 16(11) 
RTMapCAS'b: 14(1} 17(10) 
RTMapRAS' a: 14(1} 16(11) 
RTMapRAS'b: 14(1} 17(10) 
RTMapWE'a: 14(1) 16(11) 
RTMapWE'b: 14(1} 17(7) 
SH'Aa: 5(3) 20(1) 

0 
SH'Ba: 5(3} 9(1) 20(1) 
SHCa: 1{1} 20(1) 
SHDa: 10(1) 20(1) 
ShiftEcOut: 5(1) 
ShiftEn': 5(4) 18(1) 
ShiftSinE: 5(1) 
ShiftSinO: 5(1) 
ShiftSoutE: 5(1) 
ShiftSoutO: 5(1) 
sHold: 4(2) 19(1) 
sHold' : 4(2) 
SrnOFau1t: 3(1) 11(2) 
StartEcl: 8(1) 9(1) 18(1) 
StartEcl': 3(1) 9(1) 20( 1) 
StartEclClkO': 9(1) 20(1) 
StartEc2' : 9(1) 10(2) 19(1} 20(1) 
StartEc2ClkO': 10{1} 20(1) 
StartEcChk': 9(1) 
StartEcGen' : 5(1) 
StartMap' : 3(2) 6(2) 20(1) 
StartMapClkO'a: 6(1} 20(1) 
StartMapClkO'b: 6(1) 20(1) 
StartMem' : 3(1} 6(1) 7(2) 13(1} 20(1) 
StartMem'a: 6(1) 7(1) 
StartMema: 6(1) 19(1} 
StartMemClkO': 7(1) 20(1) 
StartRfshCycle': 4(1) 
StartST: 5(2) 19( 1) 
StartST' : 5(2) 
STClkO'Ba: 5(1) 20(1) 
STClkO'Bb: 5(1) 20(1) 
STClkO'D: 5(1} 20(1) 
STfree' : 2(1} 5(5} 19(1) 
STIdle: 5(1) 20(2) 

0 STIdle' : 5(1) 19(1) 
StkError: 3(1) 
StkWake: 3(1) . 19( 1) 
StopFinTaskLoad: 2(1) 5(1) 19(1) 
Store4-InA' : 6( 1) 
Store4-InEcl' : 10(1) 
Store4-InEc2: 10(2) 
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Store4-InEc2': 10(1) lS(l) 

U 
Store4-InMap' : 6(1) 19(1) 
STPerr: 4(1) 19(1) 
STPerrNow' : 5(2) lS{l) 
STState.O: 5(1) 19(1) 
STState.l: 5(1) 19(1) 
STState.2: 5(1) 19(1) 
STState.3: 5(1) 19(1) 
STWait-Mem' : 5(1) 7(1) 19(1) 
Subtasl<. O! : 2(1) 
Subtask.l! : 2(1) 
SW: 1(2) 
TagInEcl: 10(1) 
TaglnEc2: 1(1) 10(1) lS(l) 
TDirtyWE' : 14(1) .17(2) 
THi: 12(4) 13(2) 14(1) 
TIOA.O! : 11(1) 
TIOA.l!: 11(1) 
TMapAd.Oa: 14(1) 15(1) 
TMapAd.Ob: 14(1) 15(1) 
TMapAd.la: 14(1) 15(1) 
TMapAd.lb: 14(1) 15(1) 
TMapAd.2a: 14(1) 15(1) 
TMapAd.2b: 14(1) 15(1) 
TMapAd.3a: 14(1) 15(1) 
TMapAd.3b: 14(1) 15(1) 
TMapAd.4a: 14(1) 15(1) 
TMapAd.4b: 14(1) 15(1) 
TMapAd.5a: 14(1) 15(1) 
TMapAd.5b: 14(1) 15(1) 
TMapAd.6a: 14(1) 15(1) 
TMapAd.6b: 14(1) 15(1) 
TMapAd.7a: 14(1) 15(1) 
TMapAd.7b: 14(1) 15(1) 
TMapAd.Sa: 14(1) 15(1) 

0 
TMapAd.Sb: 14(1) 15(1) 
TMapCAS'a: 14(2) 
TMapCAS'b: 14(2) 
TMapRAS'a: 14(2) 
TMapRAS'b: 14(2) 
TMapWE'a: 14(2) 
TMapWE'b: 14(2) 
Transport' ! : 5(1) 
Transporta: 5(1) lS(l) 
TRefWE' : 14(1) 17(1) 
TrueAC: 2(7) 3(1) 4(1) 7(2) 11(1) 14(1) 

20(1) 
TrueBD: 3(2) 5(2) 6(2) 7(2) 9(1) 10(3) 

13(1) 15(3) 20(1) 
TrueNext.O: 1(1) 2(1) 
TrueNext.l: 1(1) 2(1) 
TrueNext.2: 1( 1) 2(1) 
TrueNext.3: 1(1) 2(1) 
TWReq15: 3(1) 
Use256/16KProm' : 7(1) S(l) 
Use64KProm' : 7( 1) 8(1) 
UseAsrn: 3(1) 19(1) 
ValidMapFltlnEc2': 3(1) 10(2) lS(l) 
VBBb11: 12(4) 15(1) 
VBBb15: 14( 1) 
VBBb5: 12(4) 15(1) 
VBBb8: 12(3) 13(1) 15(1) 
VBBc13: 14(1) 
VBBc14: 15(1) 
VBBc15: 15(1) 
VBBe13: 15(1) 
VBBe14: 15(1) 
VBBe15: 14(2) 15(1) 
VBBe4: 12(1) 13(3) 15<.1 ) 

0 VBBe9: 13(4) 15(1) 
vcc: 14(6) 
VDD: 14(2) 
VEE: 14(2) 
ViclfMiss' : 6(1) 
VicIfMissInMap' : 6(1) 
VicInPair': 5(1) 6(1) 
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VicOrFSIC: ZO(l) 

0 
VicSTPerr: 4(1) 18(1) 
VicSTPerr' : 4(1) 9(1) 10(1) 
VictimInA: 5(Z) 19(1) 
VictimInA' : Z(l} 5(3} 
VictimInST: 4{1} 5(3} 19(1) 
WakeEnable: 3(1} 11(1} 
WakeOnCL: 11(Z} 18(1} 
WakeOnCL' : 3(1} 11(1} 
WantMapWait' : 6(1} 18(1} 
WantRfsh: 4(1} 19(1} 
WantRfsh': 4(Z} 
Whatever: 8(16} 14(14} 
WPinEcl: 9(1} 18(1} 
WriteInA' : 5(Z} 6(Z} 
WriteInMap' : 6{Z} 7(1} 14(1) 19(1) 
Wr;teInMem' : 7{1} 18{1} 
WriteMOM' : 1(1) ZO(l} 
WritePipe02ClkO': 2{1} 20(1} 
WritePipe02Clkl': 2{1} 20(1) 
WritePipe3'a: 13{2} 20(1} 
WritePipe3'b: 13(2} 20(1) 
WritePipe3'c: 13(2) 20(1) 
XWantsPipe: 6(1) 
+-Config: 11(4) 
+-FaultInfo: 4(1) 11(5) 
+-FaultInfoOly' : 3(2) 4(2) 19(1) 20(1) 
+-Map: 2(1} 
+-MapInMap: 6(1} 14(2} 19(1} 
+-MapInPair: 2{1} 6(1} 
+-MO: 1(1} 
+-MO' : 1(1} 
+-MDdly' : 4(1} 
+-Pipe2: 11(2) 
+-Pipe3: 11{ 4) 

0 
+-Pipe4: 11.(3) 
+-Pipes': 11(2) 
+-Pipes'%: 11(1} 
+-Things': 11{6} 
+-Things'%: 11(1) 

o 


