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I II 111 IV 
(From Storage) .1 clk2 I .1 clk2 I. 5,1 clk2 12 61 clk2 13 c/k2 14 4-" 

Sln.OO 51 c2b 2 51 a12b 1 ... 2::'-_~:::.j'1 16b ~ __ ~ 16c j...:::.._....;7:..j 16d ~~.,.----:;n~ 
- I MC176 1 I I MC176 1 I JC176 1 1 ,iC176 1 M~176 1 [1.1.9] 5 d22a 2 5 

Midas 
clk2 12 CD 00 
e20b t-=--...;.::;.:.::.::::.., 

I-!.:!~~ '..'FIi::.t;lc ::,:; .. O:.:O_.::!.../ 
SinD.DO - I, e C113 
Midas Error correction pipe ' " 9 

MC176 J 

1~~761 I 
MC176I 
a12h I 

MC176I 
g16h 1I,111./V in same chip 

MC176 \ 
e20h 

C C 
;::,cl::,.:k2:;,'.:.,:A",a_.....:9<.J11 elk2' Ac 91 clk2'Dc 91 

81TOO Midas 
--2.l °Z~~td 12 OOin.OO 15 ~:: b... 
II MC176 1 F415A I 

creDin.OO 
Lill ~~ b... 
IF415A I 

Midas 
---W- ~Cl58 Q r:1.;;:.4 __ ..i-_5:::..j1 ~~k;b 12 01 in.OO 15 J~ LL 
r--_11,B b4b 1 MC176 1 F415A I 

~ k~1-11~D~.::"OO;:;!0:... 
I F415A I [51.5J 

Midas 
D.00!1 

Pipe4.00 
,-,H~iio ::..:;lhA~D~~10~DMC159Q, c1!. 

172 BMux.OO! 10 °gfbLd 1t-1'-'4'-'D:;.:b;;.::U"'f.:.::;0"'-O ...... __ -____ 1.;..1:.;B b2b r-

>==T'-'-I--"=-t MC175 1 

Dad.OOa!O 2 F415A 
~Da::::d::'::.O::;::l a~!0::----;3~ AD OA 
;:;D""ad:::':,*04':":a"i'JO=----4"'" A1 
?~~--~A2 
;:,:D~ad"".""05",a::;;!0~_...;5"",, A3 
;:;D""ad:::.:.*06?:,a""JO=--_...,6:,.t A4 
;:,:D~ad"" . .".07'::7-a~!0~_...,7::-! A5 a3e 
Dad.OBa!O 9 
DadO.l0a!1 10 A6 
DadO.11a!1 11 A7 
Da::l0.12a!1 12 AS 
~~~...:..---!;~ A9 

CE' WE' 

;::.DO;:.;A-!-"C~E'::?f'a~ ___ 1-141 131 
WriteDO'a I 

OK to clock at t2 as well as 
t1 with data from Dbuf, 
since Obuf is stable in SH. 

Dad.OOa!l 2 F415A 
;:':D~ad"".""Ol:!;a:';'!1"""-""3:;.! ~~ 08 ' 
;:,:D""ad7·*o4:::=a~!1,....._-,4,,", A2 
;:,:D""ad"".""05",'a:.;.!1:-_...;5"",, A3 
;:,:D:::ad7,*06:;::a~!1:-_...,6:;-; A4 
Dad.07a!1 7 c3c 
;:':D;::ad~.O;:':8~a!:-;'.1--9::-f A5 
DadO.l0a!O 10 A6 
DadO.11a!0 11 A7 
DadO.12a!0 12 AS 
="""-.:.=:=.-...:..=.t AS 

CE' WE' 

;::.DO::-;B~C~E'::?f'a~ __ 1-141 131 
WriteOO'a I 

00 

I MC176I 
a10h 
C 

DOinLd'a SI 

01 
D<-CD' 

9I SBb4f I I MCl58 
I Me176I 

b10h 
C 

elkl'Ab SI 

MC175 JObUfLd'iS 
blg high in SH,Iow 

CC CC MR in FH if loading 

6J 7" 11" 175 follows i,nput 
when clock IS low 

",D""bu""f,;:;;Ld::,.';;:.a _---' 

Dad.OOc!l 2 F415A 

~D~adt·0~1~cj!l~::j3~~~1A 
i::D;::ad~.0,,"4;;::b~!0:-_---;;4H A2 
=-D",ad;;.-O",5;;:b;;,:!0;.---;5,... A3 
i::Da::!'d=;;_,O;::6;::b~!0:--:6H A4 
Dad.07b10 7 d3c 
i::Da;::d~.O;,.;8~b~!0:--,:9:-1 A5 
Dad1.10b!0 10 A6 
Dadl.11b!0 11 A7 
Dadl.12b!O 12 AS 
=::..:.:..='-"--"'~ AS 

CE' WE' 

;::.Di.:,l A~C~E~'a~ __ 14...J~ 1 131 
WriteDl'c I 

Dad,OOc!O 2 F415A 

~D;ad~.0~1~C~!O:::~3~ AO 1 B 
;;;:D~ad~.O""4;;::b:;_:!1~---;;4;.j ~ 
~Da::!'d=;;_.O;e5~b:;_:!1:-~5:_1 A3 
i::D;::ad~.0;e6:?,b:;_:! 1:---:6H A4 
Dad.07b!1 7 f3c 
=-D"'ad"".o"'8""b'"'! l'---;S:-I A5 
Dadl.10b!1 10 A6 
Dadl.llb!1 11 A7 
Dad1.12b!1 12 AS 
="-'-'-='-'-....;.;~ A9 

CE' WE' 

""Dl,:.,BpC==E.,.,'a~ __ 14...J~ I 131 
WriteDl'e I 

24 <-Dbuf 
9 

13 ~ 15 DriveBMux' ~ ~~ b2f 

12 l ~ C102 MC159 

13 ~ 

9S/ J 15 b<-Pipe4' 
/M~(C~10~1------~~~~ 

XEROX Project 

PARe/CSt Dorado 
Memory data board 
Bit slice 00 +' its control 

File 

MemD01.sij 

C 
clk2'Ce 91 

10 
MC158 14 5 

clk2 I Midas 

11 0 Q k24b 2 Fout.oo-{l'E] 
MC176 I (fast//O out) B g4b 

(fast //0 in) 12 
~n.OO 10 

MC158 14 10 
D S 

(to Storage) 
0 Q 15 Sout.OO @D 11 B e5b ~C23? 

Midas 
11". Ca1~,1-'1.;:.4~-i=E::::eSo:::;::.:u"i't.:.::;DO ... '-

R (to Ec gen) 
No edge pins for 

dMOM 13 bits 16 and 17 

rl clk1 I 2 5 clkO I 2 MOM. 00 
f6b ~------:::.t h4b 

MC176 I Fl45A I I 
(task specific) 

Ir----~M~/:-.·da-s-.... MC158 
[55.7J dMD.OO:@:> 

(to Processor) 

t--__ 5:::..j h5h 2 

MC197 

F 

11 ~ ~~ lr:2~'T _____ ~ 
~MC1761 

F16 

G 
clk2 114 f22b 

I I F16 

MC174 I G.OO 3 
G.OS _~ XO f23b (to IFU) 

F.OO 4 Xl OX 2 FG.O 

F.OB 6 X2 bits 0-7,8 X3 
only 

Fout 
Fout<-D 
Midas 

SI SB g4f MC176 
k24h 
C MCl58 

elk2'0f 91 

Sout<-D 
Midas 

91S8 e5f 

Sout 
MC231 
a1d 

CC 

dMdM 

I Me176 J 
f6h 

C 

clkl'Aa Sf 

MCl58 
clk2'Aa 91 

MDMad.O'!O 10 F145A 
i':M:;::D-fMi"'ra~d~.1*'!O;::-~9:-1 AO 

i':M:;::D-fMi"'ao;-d~.2~·!0;::--;7::i ~ h4f 
"'M""D.:.::M""a,:;:.d"'.3:..;.'!0:<-......:6~ A3 

CE' WE' 
;-;;M:;;D"" .. ..,D"""",.,.,...-.;3"'lJ 131 
WriteMDM'a I 

MC158 

IMC197 II 
MD<-O 91 h5g MO .. O true in FHonty 
Midas 1 Enable 

F 
G 

Ld' 5 F16 f22f 4 
118 ~;....-"'-t PE' CO' ,.' 

C MR CE' 
131 ~2. •. _61 

""cl""k2",,'.:::Cf,----,1 !:ililhQJ 
F(.; 

GDv' 9 MC174 
111 I-P""C"':F""G:-". 1~5::--""7H S2 f23d 
1 ; 4 1-'-""-'''''-'-';;:'''''-'-1 S 1 

E' 

0J:[j EnableFG' 

{E] 
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96 Dad.OO 3 Dad.OOa!2 
93 

Dad.01 Dad.Ola!2 
2 Oad.OOb!2 Dad.01b!2 
4 Dad.OOc!2 Dad.01c!2 

[26.5} 
3 Dad.OOd!2 Dad.Old!2 
2 Dad.OOe!2 Dad.01e!2 
4 Dad.OOf!2 MIDAS: Dad.OO·ag, Dad.01f!2 

(-~ 
both sets ot 10·12 

'~' [27.0) 

dDad.02 
Dad.02c!2 

dDad.03 
Dad.03c!2 

92 89 
unused Dad.02'c!2 unused Dad.03'cl2 
until4K Midas only until4K Midas only 
Dchips Dad.02'a!2 Dchips Dad.03'al2 

Dad.02al2 Dad.03al2 

Dad.02'bl2 Dad.03'b!2 

Dad.02b!2 Dad.03b12 

dDad.04 10 Dad.04c!2 dDad.05 7 Dad.05c!2 
88 85 

Dad.04'c!2 Dad.05'c!2 

C Q' 14 Dad.04'a!2 Dad.05'a!2 

R 
Dad.04a!2 Dad.05a12 

13 

Dad.04'b!2 Dad.05'b12 

Dad.04b12 Dad.05b!2 

dDad.06 10 Dad.06a!2 
dDad.07 

Dad.07a!2 
84 81 

Dad.06'a!2 Dad.07'a12 

C 
Q' 

14 Dad.06'b!2 C Q,3 Dad.OTb12 

R 
Dad.06b!2 

R 
Dad.07b!2 

13 4 

Dad.06'cl2 Dad.OTc!2 

(J Dad.06c!2 Dad.07c!2 

5 Dad.08a!2 
80 dDad.08 

77 
dDad.09 7 

DSQ2 Dad.09 
Dad.08'a!2 

h2c 

C Q,14 Dad.08'bI2 C Q,3 Dad.09' 

R 
Dad.08b!2 

R 
13 4 

Dad.08'cI2 

Dad.06c!,g 

DadHclk'a DadHclk'b 

~6-- CO'~~ 
dDad.10 DO HO 1~ DadO.10a!2 
dDad.11 9 D1 a8 H1 2 DadO.l1a!2 
dDad.12 7 D2 H2 3 DadO.12a!2 

03 H3 

dDad.13 11 CO' 14 Dad.13 69 
dDad.10 10 DO HO 15 DadO.10c!2 dDad.10 DadO.l0b!2 76 
dDad.11 9 01 18 H1 2 DadO.11c!2 dDad.11 DadO 11b!2 73 
dDad.12 7 D2 H2 3 DadO.12C!2 dDad.12 DadO.12b!2 72 03 H3 

OonlLoadO 5 F16 
PE' 

DonlLoadO 5 F16 loads on clk1 DontLoadO 5 
PE' counts on clkO PE' 

C MRCE' C MRCE' 
c!k2'Ab!0 13112161 
ClearWA 
BankOCE' 

clk2'Bb clk2'Ab!2 
ClearWA ClearWA 
BankOCE' BankOCE' 

(~ 
~} CO'~~ [clear by 33.9} ~} CO'~~ ~6-- CO'~~ 

dDad.10 DO HO 1~ Dad1.10c!2 dDad.10 DO HO 1~ Dad1.10b!2 dDad.10 DO HO 1~ Oadl.10a!2 
dDad.l1 9 D1 k9 H1 2 Dad1.11c!2 dDad.11 9 01 h7 H1 ;! Dad1.11 b!2 dDad.11 9 D1 b9 H1 2 Dad 1. lla!2 
dOac.12 7 D2 H2 3 Dad1.12c12 dDad.12 7 02 H2 3 Oad1.12b!2 dDad.12 7 02 H2 3 Dad1.12a!2 

03 H3 03 H3 03 H3 

DontLoad1 5 F16 loads and counts DonlLoad1 5 F16 DcnlLoad1 5 F16 
PE' onclk1 PE' PE' 

C MRCE' C MRCE' C MRCE' 
clk1'Bb 1311216* clkl'Ba 1311216* clk1'Ab 13112/6* 
ClearWA- ClearWA ClearWA 
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Dad.09 

~Da~d~.1",,3_' ~10~ ~C159Q' 1-1:.;;:4~..,--....;"-O 
~SH:..::B~_.:.:11:.jB k10b 

() 

Dad.13 12 MC159 15 
FHB 13 D Q' 

B k10c 

~~ k10f 

MC159 

BIT9 BIT13 

o 0 
o 1 
1 0 
1 

Midas 
[][] MakeMDM"D' 

8 qualifies clock directly 

127 MakeF .. D 2 F .. D 5 13 
Midas 

126 MakeD"Dbuf 3 D"Dbuf 
Midas 

rniLJ MakeSout .. D 

o MakeFout"D 91 

83 MakeD"CD 

clk2'Dd 

Midas(4): 
3 DOACE'a 
2 DOACE'b 
4 DOACE'c!2 

3 DOBCE'a 
2 DOBCE'b 
4 DOBCE'cl2 

13 D1ACE'a 
12 D1ACE'b 
14 D1ACE'c!2 

C210 

13 D1BCE'a 
12 D1BCE'b 
14 D1BCE'cl2 

C210 

OA 
1A 
OB 
1B 

1~ ~~~~--------------~--~ 

bFastD"Dbuf 
Midas 

FHD 

o· FHD 

D--CDdl' 

SHD 

XEROX Project Memory data board File 

PARC/CSL Dorado Control, WE's & CE's MemD03,sil ----- - ..... -

(by 9.7·20. 
38.9-401 

clkO'D 

FHD 
3 BankOCE' 

Midas 

DontLoad1 
Midas 

14 ClearWA 

bFastD .. Dbuf 11 14 DontWriteMDM 

Midas(2): 

3 WriteD1'a 
4 WrileD1'b 
2 WrileD1'c 

3 WrileD1'd 
2 WriteD1'e 

4 WriteD1'f 
{-5 .. 15} 

13 WriteOO'a 
WriteDO'b 
WrileDO'c 

13 WriteOO'd 
12 WrileOO'e 
14 WrileDO'f 
210 

Designer 

D. Clark 

12 15 

11 

MC141 
dMDMad.O' 12 
dMDMad.1' 11 DO 
dMDMad.2' 9 D1 

}-l'd:;:M;;:D~M;:::a~d:;;.3':-' --""6HD2 
~==~-~D3 

clk2'Bc 

Rev 

Z 
1 

Date 

Don't wrhe MDM 
if reference is 
a STORE 

co H1.;;4~M;;:D~M;:::a.::;.d.:;O,;,'!1;-_ 
Q1 H1f'5~M~D~M~a~d,,*1~'!1:-_ 
Q2 r.;2;-.;.:,M;;:D~M;:::a.::;.d.:;;2,;,'!1;-_ 
Q3 ~3~.::.M::::D:.:.::M~a:;;d.::.!3..:..'11:-_ 

Page 

Be 7/31179 03 
-- -- - .. - . 



Dbuf.OO 5 

,--\ 

U Dbuf.01 6 

Dbuf.02 7 

Dbuf.03 10 

Dbuf.04 11 

Dbuf,05 12 

0 Dbuf.06 5 

Dbuf.07 6 

EcSout.OO' 9 
EcSout.01' 7 
EcSout.02' 6 
EcSout.03' 10 
EcSout04' 12 
EcSout.05' 4 
EcSout.06' 5 
EcSout.07' 11 

£3.7J 

EcSout.08' 9 
EcSout.09' 7 
EcSout.10' 6 
EcSout.ll' 10 
EcSout.12' 12--
EcSout.13' 4 
EcSout.t4· 5 
EcSout.15' 11 

XEROX Project 

MC163 15 
SO 

POA 

Bl POB 
2 

B2 
B3 Pl 

14 
B4 
B5 P2 

13 
B6 
B7 P3 3 

i12 

My163 15 
SO 

POA 

B1 POB 2 
B2 _ 

1£3-7::.- P1 14 
B4 

B5 P2 13 
B6 
B7 P3 3 

112 

MCl58 
D Q 
B k16c 

MC158 
D Q 
B k16e . 

MCl58 
D Q 
B k17b 

MCl58 
D Q 
B k17c 

GenPOA o 

SO GenPO 

GenP10 

GenP20 

GenP30 

{1'.2J 
GenPOA1 

GenPOBl 

GenPll 

GenP21 

GenP31 

14 
GenPl0 
GanPll 

15 
GenP20 
GenP21 

1 
GenPOAl 

14 
GenPOAl 
GenPOBl 

15 
GenPOA1 
GenPOBl 

2 
GenPOAO 
GenPOA1· 

GenPOBl 

GenPOAO 
GenPOBO 

Memory data board 

5 
6 
4 

11 
10 
12 

·5 
6 
4 

5 
6 

5 
6 
4 

.. 5 
6 
4 

11 
10 
12 

11 
10 
12 

PARC/CSL Dorado Hamming code generator 
--

D 
A 

H 
5 

E k12b H' 
Cin Cout 

MCl80 

D A H 
5 

E k12c H' 
Cin Cout 

MC180 

D 
B 

H 
6 

E k11b H' 
Cin Cout 

MC180 

D C H 
6 

E j14b H' 
Cin Cout 

MC180 

D D H 
7 

E k14b H' 
Cin Cout 

MC180 

7 

D 
E 

H 
E 114b H' 10 
Cin Cout 

MC180 

E 10 13 EcOut.7' 
74 

D H Stored 
E 1140 H' complemented 
Cin Cout to make 

MeleO AIR have a 
single error 

D 
D 

H 
C 

E kl4c H' 
Cin Cout 

MCl80 

c11<2'Aa 

clk2'Cf 

14 dSTPerr 
SHD 

EcSout 16 5 
GenPOAO 6 
GenPUBO 4 

HO 
14 
15 GenPh3 

EcSout.17 11 F H1 2 GenPh2 
GenPOA1 10 H2 3 GenPhl 
GenPOB1 12 H3 Midas 

108 StartEcGen' 
Midas 

clk2'Oa 

File Des;gner Rev Dale Page 
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MC163 15 ChkPOAO 
SinD.OO 9 

SO 
POA 

SinD.01 7 

156 Eeln.O 6 MC158 14 
I D Q 

1~ B d16b ChkP10 SinD.02 6 B1 POB 2 ChkPOSO 
B2 SinD.03 10 

SmD.04 12 B3 P1 
14 ChkP10 

B4 SinD.05 4 
. \inD.06 5 B5 P2 

13 ChkP20 
B6 l.mD.07 11 
B7 P3 3 ChkP30 

[S.OJ 
a14 [12.5J . 

MC163 15 ChkPOA1 SinD.OB 9 
SO 

POA 
SinD.09 7 
SlnD.10 6 B1 POB 

2 ChkPOB1 
B2 SinD.11 10 

SlnD.12 12 B3 P1 
14 ChkP11 

B4 SinD.13 4 
SinD.14 5 B5 P2 13 ChkP21 

B6 SinD.15 11 
B7 P3 3 ChkP31 

b14 

c 
ChkP11 

~ ~i 11 E"oD.O M~" 
MC176\ 6. MCl58 

12 D Q 15 

I~ B d16 ChkP20 e ChkP21 

~ ~:. 1, EeloD.1 M~" 
Me176 1 4 Me158 

3 D Q 2[10 OJ 
ChkP30 

35 
Eeln.1 .1 B d16d 

ChkP31 

4 MC15B 1 
D Q 

ChkPOA1 
B d18e Cph2.1 

~back is 0 in Ph2 

10 ~ 8'00.17' 
ChkPh2' 11 h16c Cph3.0 

MC104 

at: 

SinD.OB 12 MC170 SinD.09 7 
SinD.10 11 e14 [10.8J 
SinD.11 6 A 2 SinD.17' 
SinD.12 10 
SinD.13 5 

B 
15 SinD.17 

SlnD.14 9 Believe it or n 
nks all O's 

SinD.15 4 

~ 
Processor th 

s allO's 
CI CI 

have parity 1 

131 146 EC stuff thin 
HighC have parity 0 

k 

MC172 

0 
0 
a 

QO 

EclnD.O 14 EQ g; ~~~ 
Q3t-""-=~ 

b13 
RO 1 

1 ~E~cl~n~D::::.1_-:2:-1 ER R1 r.-~a:-
~C~hk+.W~0:...-~9f-1S2 R2 &~;.:::;::. 1 ChkW 1. 7 R3 
';;:';';;"""'':''''''''':'-IS1 E' 

[5.5] 15 

Note: the MC18D is a dual 5· input xor gate, 
in which the MO and M1 inputs are common. 

~ MCl58 14 
D Q SinD.1T 
B e16b Cph3.1 

~ MC158 15 
D Q SinD.1T 1 B el6c 

CPh4.0 

MCl58 
2 

5 
6 
4 

11 
10 
12 

5 
6 
4 

5 
6 
4 

5 
6 
4 

5 
6 
4 

11 
10 
12 

11 
Stored Ci are retrieved two at a time, and 
xored into the syndrome as they arrive. 

0 
B e16d 

Q ChkPOAO 10 

The Cphi.0/1 signals are the arriving Ci 
in the proper phase, 0 otherwise 

MC163 operation 
01234567 

P1 x x x x 
P2 xx xx 
P3 xxxx 
POA xx x x 
POB x x x 

EC code being used: 
01234567 

CO 
C1 
C2 
C3 
C4 

x x 
x x 

x x 
xx 

x X X X 

ChkPh1 

Syndrome is xor of retrieved Ci 
and Ci computed on retrieved data. 
Hence it is the Ci for the error 
pattern, and the fol/owing facts 
fol/ow from looking at the pictures, 
which show the Ci for single· bit patterns. 
SynO-3 point to erroneous bit. 

ChkPOA1 12 

HiahC 

Midas C5 xxxxxxxx 
C6 xxxxxxxx 

Syn4·6 point to bad word with a 
2-out-of-3 code: 

129 StartEcChk' 
6 
5 

C7 x x xx 

o 8 16 24 32 40 48 54 
7 15 23 31 39 47 53 63 

90·2 the same in each byte 
C3 x x x x 
C4 xxxxxx 
C5 x xxxx 
C6 xxx xx 
C7 + - + - + + 

(+ repeats 0-7 
. complements it) 

word 1 
word 2 
word 3 
word 4 

011 
101 
110 
111 

A single·bit error in Ci cannot 
yield two 1's in C456. 
C7 is computed so that parity 
of CO-7 is odd for any data with 
exactly one 1. Hence parity of 
SynO·7 will be odd for any single 
bit error . 

clk2'Ca!0 

5 

111 FOO 114 
Midas (, 

D 
A 

H 
15 dSvnO tSvnO 
2 dSvnO' 1 a18b 1 

E b15b H' 
~ Cin Gout 

8): 

MC180 

101 FOO 115 D' A H 
14 dSvn1 tSvn1 

E b15e H' 
1 dSvn1' 1 a18c I 
~3 Cin Gout 

MC180 

[18.3J 
91 FOO 12 

D B H 
15 dSvn2 tSvn2 
2 dSvn2' 1 a18d 1 

E a16b H' 
~ Cin Gout C 

MC180 

D C H 
15 dSvn3 71 FOO 13 tSvn3 

j I a18e I 
E b16b H' 
Cin Gout C hkPOB1 

MC180 

D 15 dSyn4 ~I D H 
2 dSvn4' 

10 D S Q 15 tSyn4 
E e16b H' 

~ Cin Gout b1Bb 
MC1BO t C Q' 14 tSyn456' 

ChkPh1 R C 
13 C 

hkPOAO 
_hkPOSO 

D 
E 

H 
15 dSvn5 
2 dSvn5' 

E b17b H' .. '" Cin Gout 
MC180 

ChkPh2 

0 E 
H 

14 dSvn6 
1 dS"n6' E b17c H' J3 Cin Gout 

MC180 
ChkPh3 

0 D 

E 
H 14 

3 

SinD.16 
SLOW! 

clk2'Cb 

clk2'Cb 

CO' 14 ChkQWO 
HO 15 ChkQW1 
H1 2 ChkWO 
H2 3 ChkW1 
H3 

~I 10 0 S Q 15 tSyn5 

11 b19b 
C 

Q' r1L 
R 

13 

77 o Q2 I tSvn6 

6 b19c 
C Q'~ 

R 
4 

7 

C hkPOAO 
ChkPOBO 

11 
10 
i2 

D C H 
14 
1 E b16c H' 3 Cin Gout 

MC180 

dS nT 

complemented 
because 
EcOut.7is 
stored 
complemented 

3 ChkPh5' 

StopPh4 
when idling 

ChkLaslPh6' 

ChkLastPhOrldle clk2'Ca!2 

XEROX Project 

PARC/CSL Dorado 
Memory data board 
Hamming code checker 

File 

MemD05.sil 
Designer 

D. Clark 
Rev Date Page 

Be 7/09179 05 



CO' 4 Syn0127= 
dSvnO' 11 HO 14 SvnO' 
dSvn1' 10 DO 

H 15 Svnl' 
dSyn2' 9 D1 1 2 Syn2' 

0' 
MC162 6 Fli .15 

00 5 Fli .14 
n2' 14 S4 01 4 Fli .13 

dSvn?' 7 D2 H2 Svn?' 
D3 H3 3 

61 M~a;7613 nl' 9 c22 02 3 Fli .12 @dPipe34Ad.l Pipe34Ad.1 
S2 Q3 13 Fli .11 

ChkPh4' 5 F16 
PE' a20 

Q4 
12 Fli .10 

S nO' 7 05 o C MRCE' 
11 Fli .09 

71 M~~7614 Q6 @dPipe34Ad.2 Pipe34Ad.2 10 Fli .08 
07 

clk2'Cc 13J12- 61 
HiahC 

n3' 

Midas 
WordlnError'!O 

Phase 
4 
5 
6 
7 

Contents 
x 4'5'6' 
x 5'6'4' 
x 6'4'5' 
x 4'5'6' 

MC162 
00 

S n2' 14 
S4 

01 

S nl' 9 
b22 02 

S2 03 
04 

S nO' 7 Sl 

E' 
S n3 15 

WordlnError'!l 

H2vH3 
56= 11' 
64= 11' 
45= 11' 
56= 11' 

Q5 
Q6 
07 
E' 

2 

Phase Contents for bad word H1 
1 2 3 4 

4 x011 x101 x110 x111 Syn4 

3 Fli .04 
13 Fli .03 
12 Fli .02 
11 Fli .01 
10 Fli .00 

S n0127=0' 10 
S n3 11 15 
IS n4 13 
IS n5 12 14 
IS n6 9 

IS n456' 6 >Y' 
DS 5 x111 x011 x101 x110 Syn5 4 ~~102 ChkPh4' 5 PE' b20 6 x11x x11x x01x x10x Syn6 tt<. CC CCMR 7 x1xx x1xx x1xx xOxx (Syn4&5&6J' 

clk2'Cc 4 13.,2-
153 ErrorsFromEc2 o 

rLcU McrD.08 Midas 
Dbuf.08 71 M.crDld 1 4 DisableEc' 5 2 WordlnError'!O 

! J~~ 76! 0 disables 
d20h 

,C195 wire-or 
error 
corrector 

CO' ~4 EccSeenDE' DoubleError' 11 
Error' 10 DO ~~ 15 EccSeenError' 

11 1 clk1 114 LastOWO Dl ChkOWO 
114f 9 

02 H2 2 
! MC176 ! 7 H3 3 

121 114g (,5 LastOWl 1 
03 

ChkErrEn'll 5 F16 
ChkOWl PE' a23 

C MRCE' 

clkO'8 

12 
MC170 7 

11 
a21 odd syndrome parity 

SingleError [12.1J 
syn not 0 and even parity 

6 A 10 
B 15 DoubleError' 15.4 

Midas 
5 
9 
4 

Error' (s ndrome nonzero') 
£8.8J 

MemError 128 wire-or 
with MemX 

ECFauit 125 

Pioe34Ad.O 10 
Pioe34Ad.1 9 AO 

PIP~34Ad.2 7 Al 

Ploe34Ad.3 6 A2a6 
A3 

5 Fl45A 2 Pipe4.04 
4 DO 00 1 Pioe4.05 Dl 01 11 

D2 02 
15 Pipe4.06 

12 14 Pipe4.07 
D3 03 
CE' WE' 

WritePipe4'a 3111 131 
Pipe4goes 

Piof'..34Ad.O 10 toBMux 1 MC176! ChkErrEn'!O 
13112- 6 Pipe34Ad.1 9 AO on bit slices 

Al clkl'Cc Pioe34Ad.2 7 
HiahC PkLe34Ad.3 6 A2 b6 

121 clk2 115 ChkPh5' 
A3 

ChkPh4' 
SvnO' 11 CO'~~ 5 Fl45A 2 PiQe4.08 c24g 

DO HO 4 DO 00 ! MC176! Syn1' 10 
01 H1 15 4 

D1 01 
1 ?iee4·09 

Svn2' 9 
02 H2 2 11 

D2 02 
15 PiQe4.10 

Syn3' 7 12 14 Pioe4.11 EccSeenOE' 

12~ 03 H3 3 D3 03 
LaslQWO 10 ~14 13 a22d 15 ChkErrEn'!l 5 F16 CE' WE' 

WritePioe4'b 3- 13 Midas PE' b23 
LastOW1 11 U 17~ C MRCE' Pioe34Ad.O 10 

131121 6 Pipe34Ad.1 9 AO 
NoError' ~~ clkl'Cc Ploe34Ad.2 7 Al 
EccSeenError' 5 021a 3 HighC PIPe34Ad.3 6 A2 b5 oJ 

'\C Cl09 
CO'14 

A3 - " 
J Fl45A 

Write only during ChkPh5 tSyn4 11 
00 

5 00 '00 2 Pioe4.12 
tSvn5 10 HO 15 4 1 PiQe4.13 Always write on first quadword. 
tSvn6. 9 01 Hl 2 11 D1 01 15 Pioe4.14 \ Subsequently, don't write if: D2 02 Syn?' 7 02 H2 3 12 14 Pipe4.15 

seen a DE, or 03 H3 03 Q3 o 
seen an error, and this isn't one ChkErrEn'!1 5 F16 CE' WE" 

The effect is to save the first PE' c23 3- 13 
DE, or the last SE. C MRCE' 

131126 6 WritePioe4'b 
clkl'Cc HiQhC 

XEROX Project Memory data board File Designer Rev Date Page 

PARC/CSL Dorado Error corrector, Pipe4 MemD06,sil D, Clark Be 7/09179 06 
-- - --- ----- ---- ------ -



(~ Bit 00 is on page 2 

o 
3 CO.D1 

12 MC158 15 6 3 Fout.01 BIT 01 13 D Q 
B g4c 

in.01 12 MC158 15 
13 D Q Scut.01 

B eSc 

12 MC158 15 EcSout.01' 
13 D Q 

B b4c 

0.01!0 D.01!1 
3 MDM.01 

MC159 6 3 dMD.01 
52 Hi hAD 12 15 

D Q' BMux.01! 12 15 Dbuf.01 13 168 B b2c 

3 10 

0 MC174 G.01 13 
XO f23c G.09 11 15 FG.1 F.01 12 X1 OX 95 

F.09 10 
X2 
X3 

XEROX Project Memory data board File Designer Rev Date Page 

PARC/CSL Dorado Bit slice 01 MemD07.sil D. Clark Be 7/09179 07 
---~- -- - - ---- ----~----

~-------



4 CO.02 

0 
BIT 02 

3 MC158 2 7 4 Fout.02 
4 0 Q 

B g4d 

in.02 3 
MC158 2 

4 0 Q Sout.02 
B e5d 

10 MC158 14 EcSout.02' 
11 0 Q 

B c4b 

0.0210 0.02!1 4 11 15 MDM.02 

7 

152 BMux.02! 10 
Hi hAD 10 ~C159Q' 14 

1-'1:.;:4;..::0::.::b~u.:.:;f.0~2,-, _____ .:.11:..j B d2b 

dMO.02 

4 11 

G.02 3 
MC174 

G.10 5 XO f21b 
2 FG.2 

F.02 4 X1 OX 
F.10 6 X2 

X3 

0 
164 Sin.03 10 

13 CO.03 

BIT 03 
5 MC158 10 13 Fout.03 

D Q 
6 B g4e 

in.03 5 MC158 
Sout.03 o Q 

6 B e5e 

12 
MC158 15 EcSout.03' 

13 0 Q 
Bc4c 

0.03!0 0.03!1 13 14 MDM.03 

MC159 
10 13 dMO.03 

Hi hAD 12 15 
D Q' 

148 BMux.03! 12 15 Dbuf.03 13 
B d2c 

13 10 

0 
G.03 13 

MC174 

G.11 11 XO f21c 
15 FG.3 F.03 12 Xl OX 

F.l1 10 
X2 
X3 

XEROX Project Memory data board File Designer Rev Date Page 

PARe/CSL Dorado Bit slices 02·03 MemD08.sil D. Claik Be 7/09/79 08 
___ A ________________ ~ __ 

---- ---------



I /I III IV 

in.04 51 elk2 12 51 elk2 12 
51 f~~~ 12 61 ~/k2 Ia 7 clk2 14 

)~ 1"1 
34 c24b I b12b 1 120c i20d 

1 MC176 1 MC176 1 MC176 I 1 MC176 I MC176 r Flio.04 5 ) d23a 2 11 ~2Of 14 CO.04 

SinO.04 I e Cll3 MC176 I 
'J. 9 

() 
10 MCl58 14 11 elk2 \14 Fout.04 --o:ru BIT 04 rl DOinLd I· O~. ~ 11 D a k24f 

7 al0d 4 DOm.04 15 a13b 1 B g14b MC176J 

MC176 I F415A 

l4 g~b ~ Il][1!n.04 
MCl58 

12 

oreDin.04 
10 

D a 
14 10 

D S 15 Sout.04 {g[J F415A 11 
B e15b ~C23<? 

3 MCl58 .1 elk1 I . 
15 Jl~ ~ 1\ 

b24b 
2 7 bl0d 4 Dlm.04 C a' 

14 EcSout.04' 
4 D a 

Bc4d I MC176 1 F415A R 
13 dMDM L4 Jl~b \1 0.04!0 0.04!1 H elk 1 12 5 elkO \2 MDM.04 

F415A 1 f14b h15b 
MC176 1 F145A 1 I 

U MCl58 14 J dMD.04 -<§D MC159 I} a 
Pioe4.04 10 ~ 

144 BMux.04! 10 DbufLd 140buf.04 11 0 a' B h14b 
elb B e2b 

MC175 F G 

~ elk1114 11 elk2 b4 
e14b 1 g20b 1 

I F16 F16 

I G.04 3 MC174 

G.12 5 XO g21b 
2 FG.4 -[iQ[] F.04 4 Xl OX 

F.12 6 X2 
X3 

I /I III IV 

in.05 61 elk2 13 61 elk2 13 101 ~/k2 113 11 I f~t;; 114 121 ~/k2 115 "~ 1"'1 31 c24C b12c 120e r 120g r 
1 MC176 1 1 MC176 1 1 MC176 1 MC176 r MC176 Flio.05 61 )d23b 3 12 ~209 15 CO.05 

SinO.05 h. C113 MC176 1 

o 

12 MC158 15 5 clk2 12 Fout.05 -IJ§[J BIT 05 rl DOinLd I· OA . P- 13 o a j24b 
5 e12b 2 DOm.05 15 a15b 1 B g140 MC176J 

MC176 I F415A 

l4 g~ ~ l!:LPn.05 
MCl58 5 

oreOin.05 
12 0 a 

15 7 
D S 2 Sout.05 -{][J F415A 13 

B e15e ~C23<? 
MCl58 d elk1 I . 15Jl~b~ C1 

b24C 
10 0 a 

14 5 d12b 2 Dlm.05 C a,3 EcSout.05' 
11 I MC176 I B e4b F415A R 

4 dMDM 

~ Jl~b 11 D.05!0 0.05!1 H clk1 13 4 clkO /1 MDM.OS 
F415A I fl4C hl5c 

MC176 I Fl45A 1 I 
Ui 

MCl58 15 I dMD.05 (§[) MC159 D a Pioe4.05 12 ,1§. 
124 BMux.05! 12 DbufLd 150buf.05 13 D a' B h140 

ele B e2c 
MC175 F G L19f clk1 115 10 elk2 115 

el4C r g20e 1 
I F16 F16 

-r G.05 13 
MC174 

G.13 11 XO 921c 
15 FG.5 -iJQ[] F.05 12 Xl ox 

F.13 10 X2 
X3 

o 
.' 

XEROX Project Memory data board File Designer Rev Date Page 

PARC/CSL Dorado Bit slices 04·05 MemD09.sil D. Clark Be 7/09179 09 
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2 CO.06 

()~--------------------------~----------------~ 
BIT 06 

10 MC158 14 
1...---::-:::-1 D 0 p--......... -'-I 
r----,-11:.; B d4b 

BITO? 

12 
MC158 

15 
13 

D 0 
8 e4c 

105 8Mux.07! 10 

o 

XEROX Project 

PARC/CSL Dorado 

:....:Pi~e==4::..:.0::::6:-1~0:..j~C1590, 14 
1-'2=......:;D."b""U"'f.0 ... 6'-" _____ 1.:..:1'-1 B f2b 

:...;Pi:l::;e==4~.0~7_1,;,2H bv1C159Q' 15 
(-'1:..:4..:;D."b""u"'f.0::.:7 ...... _____ 1.:.;;3"i 8 f2c 

Memory data board 
Bit slices 06·07 

I----~-,--- _______ _ 

D.06!0 D.06!1 

D.07!0 D.07!1 

File 

MemD10.sil 
-- --_.- ~-.,.-----

3 MC158 2 6 
L-..---~O 01-=---"-1 
.-___ ---:4::..j 8 g14d 

3 Fout.06 

in.06 3 MC158 2 
~:::':::'-~O 0 !-=--~ 

1-----4"'"18 e15d 
Sout.06 

EcSou!.OO' 

4 11 15 MOM. 06 

MC158 2 dMO.06 D 01-=-------......... ---...::.:=.:::.:...-( 
8 h14d 

2 11 

G.06 3 MC174 
... G=".""'14;--"""""'5"" XO h21 b 
i:?F~06i2--..::;4+X1 OX 2 FG.6 

L..-"';"::;' ~-...;H X2 
:...;F.:,.:.14..:..-_",,6+ X3 

3 CO.07 

5 MC158 7 4 Fout.07 
6 

0 0 
8 g14e 

~~ 
MC158 
D 0 Sout.07 
8 e15e 

EcSou!.07' 

13 14 MOM. 07 

MC158 dMD.07 
o O~--------L---~~~ 
8 h14e 

3 10 

G.07 13 
MC174 

G.15 11 XO h21c 
15 FG.7 

F.07 12 X1 OX 

F.15 10 
X2 
X3 

Designer Rev Date Page 

D. Clark Be 7/09179 10 
--~-- - ~-----



0 
BIT 08 

3 MC158 2 
D Q 

4 B b4d 

o 
45 Sin.09 6 

o 

BIT 09 

5 MC158 

6 
D Q 
B b4e 

165 BMux.09! 9 

XEROX Project 

PARC/CSL Dorado 

D.OSIO D.OS!1 

MC159 Pi e4.OS 3 2 
D Q' 2 Dbuf.08 4 
B b2d 

D.09!0 D.09!1 

,-PI",,' ","e4"".0",,9,---,5~ ~C159Q' 
1-'3~D;:::b",u.:.:;f.0",9'-.1 _____ -,6"-1 B b2e 

Bit slices 8-9 . MemD11.sil 
Memory data board I File 

___ ~~,,~;,n,~\.m:1;'1\ll!'U<4..>j;I!:"o"'-;" __ ' _____ ..-w_~~ ______ • _____ _ 

4 CD.08 

I 

MC158 10 
D Q 

14 10 13 Fou1.OS 
150 11 

B g10b 

in.OS 10 MC158 14 
11 D Q Soul. OS 

28 
B h9b 

EcSou1.08' 

2 5 2 MDM.OB 

MC158 14 dMD.OS 
D Q 13 
B h10b 

2 F.08 9 2 G.OS 

SURPRISE! 
FG.B is on bit slice 16 

13 CD.09 

12 
MC158 15 11 14 Fou1.09 

13 
D Q 
B g10c 

in.09 12 
MC158 15 

13 D Q Sout.09 
B h9c 

EcSou1.09' 

3 4 MDM.09 

MC158 15 dMD.09 
D Q P--------'----""==--{16 
B h10c 

3 F.09 7 3 G.09 

lDesigr.er 

D. Clark 
l1ev 

Be ~~;_O_9/_7~~ p,,, 11 L, 



14 CO.l0 

0 
BIT10 

3 MCl58 2 12 15 Fout.l0 o Q 
4 B g10d 

3 MCl58 2 
Sout.l0 D Q 

4 B h9d 

12 
MCl58 

15 EcSout.l0' 
13 

D Q 
Bd4C 

D.1010 0.1011 4 11 15 MDM.10 

2 
;..P·""I .:::;e4:;:..1.:.::0:...-...;3~~C159Q' 2 

j..:2~0::.::b~uf:.:...l.:.::0:-....L _____ ,.;;4~ B d2d 

dMO.l0 

F.l0 9 2 G.l0 

15 CO.11 

MC158 5 2 Fout.11 
I BIT 11 D Q 143 

B g1De 

MCl58 
D Q Sout." 
B hge 

3 
MC158 

2 EcSout.11, 
4 0 Q 

B d4d 

0.1111 
13 14 MDM.11 

MCl58 dMO.l1 
o Q~------------~------=---~. 
B hl0e 

Pi e4.11 5 MCl59 
;..:c:;:":':":'--~O Q' 

j..:3;:...:;D::.::b~uf:.:...l:..:l'-..L _____ ...:6::.j B d2e 

13 F.ll 7 3 G.ll 

o 

XEROX Project Memory data board File Designer Rev Date Polge 

PARC/CSL Dorado Bit slices 10-11 MemD12.sil D. Clark Be 7/09179 12 - ---- ____ .~ft~_ -----



2 CD.12 

0 
10 

MC158 14 6 3 Fout.12 BIT12 11 D 0 
B g18b 

10 MC158 14 
11 

D 0 Sout.12 
B h19b 

3 MC158 2 EcSout.12' 
4 D 0 

Be4d 

D.12!0 D.12!1 
2 5 2 MDM.12 

MC158 14 dMD.12 MC159 D 0 Pi e4.12 3 2 
3 Dbuf.12 4 D 0' B h18b 

B e2d 

14 F.12 9 2 G.12 

3 CD.13 

12 MC158 15 7 4 Fout.13 BIT13 13 D 0 
B g18c 

in.13 12 MC158 15 
13 0 0 Sout.13 

B h19c 

10 MC158 14 EcSout.13' 
11 D 0 

B f4b 

D.13!0 Q.13!1 
3 4 MDM.13 

Pi e4.13 5 MC159 
~~:::..-~ 0 0' 

t-4.:...,.:D::.:;b"'U.:.:.f.1"-'3::.....L _____ ....:6::..j B e2e 

MC158 15 dMD.13 o 01-"" ______ --'-___ ...::.:=..:.:::...-< 
B h18c 

15 F.13 7 3 G.13 

o 

XEROX Project Memory data board File JD&Si£;ner Rev Date Page 

PARCICSL Dorado Bit slices 12·13 MemD13.sil D. Clark Be 7/09179 13 
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~) 
BIT 14 

12 MC158 15 
13 0 Q 

B f4c 

MC159 Pi e4.14 3 0 Q' 
15 Dbuf.14 4 B f2d 

BIT 15 

MC158 2 
D Q 
B f4d 

.' MC159 Pi e4.15,· 5 
BMux.15! 13 2 Obuf.15 6 

0 Q' 
104 B f2e 

0 

XEROX Project Memory Data board 
PARe/csL, Dorado Bit slices 14·15 

~~-"'':'\~-- --- --------

2 

0.14!0 D.14!1 

D.15!0 D.15!1 

File 

MemD14.sil 

4 CO.14 

3 
MCl58 2 10 13 Fout.14 

4 0 Q 
B g18d 

in.14 3 
MC158 2 

4 
0 Q Sout.14 
B h19d 

EcSout.14' 

4 11 15 MDM.14 

MC158 2 dMO.14 
0 Q 37 
B h18d 

2 F.14 9 2 G.14 

13 CO.15 

5 MC158 11 14 Fout.15 
6 D Q 

B g18e 

139 pr..15 Sout.15 

EcSout.15' 

14 MDM.15 

MCl58 dMD.15 
D Q 40 
B h18e 

3 F.15 7 3 G.15 



SinD.16 12 
= parity of SinD.a-7 14 CD.16 
computed by £c checker 
SLOWLYI 

C) 
10 MC158 14 12 15 Fout.16 BIT16 11 D Q 

B g6b 

in.16 10 MC158 14 11 14 EcSout.16 
11 D Q 

B e7b 

5 MC158 
6 D Q 

Bc4e 

D.16!0 D.16!1 14 5 2 MOM. 16 

11 ~1~4 ______________ ~ ______ ~d~M=D~.1~6~ffi 

101 BMux.16! 9 3 Dbuf.16 
No such thing as Pipe4.16 

14 11 

G.16 3 MC174 

G.17 5 XO i22b 
2 FG.8 

F.16 4 X1 OX 110 
F.17 6 

X2 
X3 

0 
SinD.17 11 
= parity of SinD.S-1S 15 CD.17 
computed by £c checker 

12 MC158 15 12 15 Fout.17 BIT 17 13 D Q 
B g6c 

in.17 12 MC158 15 12 15 EcSout.17 
13 D Q 

B e7c 

5 
MC158 

6 
D Q 
Be4e 

D.17!0 D.1711 
15 4 MOM. 17 

12 dMD.17 

100 BMux.17! 5 4 Dbuf.17 
Likewise Pipe4.17 

15 F.17 10 15 G.17 

(J 

XEROX Project Memory data board File Designer Rev Date Page 

PARC/CSL Dorado Bit slices 16-17 MemD15.sil D. Clark Be 7/10179 15 
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Dad.OOa!O 2 
F415A 

Dad.01a!0· 3 AD OA 
Dad.04a!0 4 A1 

Dad.05a!0 5 
A2 

Dad.06a!0 6 
A3 

Dad.07a!0 7 
A4 a5e 

Dad.08a!O 9 
A5 

DadO.10a!1 10 
A6 

DadO.11a!1 11 
A7 

DadO.12a!1 12 
A8 
A9 

Dad.OOa!l 2 
F415A 

Dad.Ola!l 3 AO OB 
Dad.04a!1 4 

Al 

Dad.05a!1 5 
A2 

Dad.06a!1 6 
A3 

Dad.07a!1 7 
A4 c5c 

Dad.08a!1 9 
A5 

DadO.l0a!0 10 
A6 

DadO.lla!O 11 
A7 

DadO.12a!0 12 
A8 
A9 

CE' WE' CE' WE' 

DOACE'a 141 131 
WriteDO'a 

DOBCE'a 141 131 
WriteDO'a 

Dad.OOf!1 2 
F415A 

Dad.01f!1 3 AO OA 
Dad.04'e!1 4 

A1 

Dad.05'e!1 5 
A2 

Dad.06'e!1 6 
A3 

Dad.OTe!1 7 
A4j3c 

Dad.08'e!l 9 
A5 

DadO.l0e!0 10 A6 

DadO.lle!O 11 
A7 

DadO.12e!0 12 
A8 
A9 

Dad.OOf!O 2 
F415A 

Dad.Ol1!0 3 AO OB 
Dad.04'c!0 4 

Al 

Dad.05'c!0 5 
A2 

Dad.06'c!0 6 
A3 

Dad.OTc!O 7 
A413c 

Dad.08·c!0 9 
A5 

DadO.l0c!1 10 A6 

DadO.llc!l 11 A7 

DadO.12c!1 12 A8 
A9 

CE' WE' CE' WE' 

DOACE'e!O 141 13/ 
WriteDO'e 

DOBCE'c!O 141 131 
WriteDO'e 

o 

Dad.OOf!l 2 
F415A 

Dad.Olf!l 3 AO OA 
Dad.04'e!1 4 

A1 

Dad.05'e!1 5 
A2 

Dad 06'e!1 6 
A3 

Dad.OTe!1 7 A4 j5e 

Dad.08'e!1 9 
A5 

DadO.10e!0 10 A6 

DadO.11e1O 11 
A7 

DadO.12e!0 12 A8 
A9 

Dad.OOf!O 2 
F415A 

Dad.Ol110 3 AO OB 
Dad.04'c!0 4 

Al 

Dad.05'c!0 5 
A2 

Dad.06'c!0 6 
A3 

Dad.OTc!O 7 A4 15c 

Dad.OB'e!O 9 
A5 

DadO.l0c!1 10 A6 

DadO.lle!l 11 
A7 

DadO.12c!1 12 A8 
A9 

CE' WE' CE' WE' 

DOACE'e!O 141 131 
WriteDO'e 

DOBCE'clO 141 131 
WriteDO'e 

Dad.00a!3 2 F415A 

Dad.Ola!3 3 AO OA 
Dad.04a!3 4 Al 

Dad.05a!3 5 
A2 

Dad.06a!3 6 
A3 

Dad.07a!3 7 A4 al3c 

Dad.08a!3 9 A5 

DadO.l0a!3 10 A6 

DadO.l1a!3 11 A7 

DadO.12a!3 12 A8 
A9 

Dad.OOc13 2 F415A 

Dad.Olc!3 3 AO OB 
Dad.04'o!1 4 Al 

Dad.05·b!1 5 A2 
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Dad.05b!4 5 
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Dad.00d!3 2 
F415A 

Dad.Old!3 3 AO OA 
Dad.04·b!3 4 A1 

Dad.05'b!3 5 A2 

Dad.06·b!3 6 
A3 

Dad.OTb!3 7 
A4 g13c 

Dad.08'b!3 9 A5 

DadO.l0b!3 10 A6 

DadO.llb!3 11 A7 

DadO.12b!3 12 A8 
A9 

Dad.Ootl3 2 
F415A 
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Dad.00d!3 2 
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Dad.04·b!3 4 A1 

Dad.05'b!3 5 
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Dad.06'b!3 6 
A3 

Dad.OTb!3 7 
A4 g11c 

Dad.08·b!3 9 
AS 

DadO.l0b!3 10 
AB 

DadO.llb!3 11 
A7 

DadO.12b!3 12 AS 
A9 

Dad.OOf!3 '2 F415A 
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Dad.05·c!3 5 
A2 
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A3 

Dad.OTc!3 7 
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Dad.08'c!3 9 A5 

DadO.l0c!3 10 A6 

DadO.llc!3 11 A7 

DadO.12c!3 12 AS 
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A9 

Dad.OOb!O 2 
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Dad.OTa!O 7 A4 c17c 
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Dadl.l0a!0 10 A6 

Dadl.11a!0 11 
A7 

Dadl.12a!0 12 
A8 
A9 

Oad.OOb!4 2 
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Al 

Dad.05'a!4 5 A2. 

Dad.OB'a!4 6 
A3 

Dad.OTa!4 7 
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A9 

Dad.00c!4 2 F415A 

Dad.01c!4 3 AO OB 
Dad.04'b!0 4 A1 

Dad.05'b!0 5 
A2. 

Dad.OB'b!O 6 A3 

Dad.OTb!O 7 A4 f19c 

Dad.08'b!0 9 A5 

DadO.l0b!0 10 A6 

DadO.l1b!0 11 A7 

DadO.12b!0 12 AS 
A9 

Dad.OOb!O 2 F415A 

Dad.Olb!O 3 AO 1A 
Dad,04'a!0 4 

Al 

Dad.05'a!0 5 
A2. 

Dad.06'a!0 6 A3 

Dad.OTa!O 7 A4 c19c 

Dad.08'a!0 S 
A5 

Dadl.10a!0 10 A6 

Dadl.lla!O 11 A7 

Dadl.12a!0 12 AS 
AS 

Oad.00b!4 2 F415A 

Dad.Olb!4 3 AO 1B 
Dad.04'a!4 4 Al 

Dad.05'a!4 5 A2. 

Dad.06'a!4 6 
A3 

Dad.OTa!4 7 A4 d19c 

Dad.OB·a!4 S 
A5 

Dadl.10a!4 10 A6 
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Dad.04·b!4 4 Al 

Dad.05'b!4 5 A2. 

Dad.06'b!4 6 A3 

Dad.OTb!4 7 A4 g17c 

Dad.08'b!4 9 A5 

DadO.10b!4 10 A6 

DadO.llb!4 11 A7 

DadO.12b!4 12 A8 
A9 

Dad.00f!4 2 F415A 

Dad.01f!4 3 AO OB 
Dad.04'c!4 4 Al 

Dad.05'c!4 5 A2. 

Dad.OB'c!4 6 A3 

Dad.OTc14 7 A4 117c 

Dad.08'cl4 9 A5 

DadO.l0c!4 10 A6 

DadO.l1c!4 11 A7 

DadO.12c!4 12 AS 
A9 

Dad.OOe!O 2 F415A 

Dad.Ole!O 3 AO 1A 
Dad.04c!O 4 Al 

Dad.05c!0 5 A2. 

Dad.06c!0 6 A3 

Dad.07c!0 7 A4 i17c 

Dad.08c!0 S 
A5 

Dadl.l0c!0 10 A6 

Dadl.11c!0 11 A7 

Dadl.12c!0 12 AS 
A9 

Oad.OOe!4 2 F415A 

Dad.Ole!4 3 AO 1B 
Dad.04c!4 4 Al 

Oad.05c!4 5 A2. 

Dad.08c!4 6 
A3 

Dad.07c!4 7 A4 j17c 

Dad.OSc!4 9 A5 
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AS 
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WriteDl'e 
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Dad.04'b!4 4 A1 

Dad.05'b!4 5 A2. 

Dad.06·b!4 6 A3 

Dad.OTb!4 7 A4 g19c 

Dad.08·b!4 9 A5 

DadO.l0b!4 10 A6 

DadO.llb!4 11 A7 

DadO.12b!4 12 AS 
A9 

Dad.OOf!4 2 F415A 

Dad.Olf!4 3 AO OB 
Dad.04'c!4 4 Al 

Dad.05·c!4 5 A2. 

Dad.06'c!4 6 A3 

Dad.OTc!4 7 A4 11Sc 

Dad.08'c!4 9 A5 

DadO.l0c!4 10 A6 

DadO.l1c!4 11 A7 

DadO.12c!4 12 AS 
A9 

Dad.OOe!O 2 F415A 

Dad.Ole!O 3 AO 1A 
Dad.04c!0 4 Al 

Dad.05c!0 5 A2. 

Dad.OBc!O B 
A3 

Dad.07c!D 7 A4 ilSc 

Dad.08c!O 9 A5 

Dadl.10c!O 10 A6 

Dadl.llc!O 11 A7 

Dadl.12c!0 12 
AS 
A9 

Dad.OOe!4 2 
F415A 

Dad.Ole!4 3 AO 1B 
Dad.04c!4 4 Al 

Dad.05c!4 5 
A2. 

Dad.06c!4 6 
A3 

Dad.07c!4 7 A4 j19c 

Dad.08c!4 S 
A5 

Dadl.10c!4 10 A6 

Dad1.11c!4 11 A7 

Dadl.12c!4 12 A8 
A9 

BIT 15 

CE' WE' CE' WE' CE' WE' CE' WE' 

DOACE'c!4 14/ 131 
WriteDO'd 

DOBCE'c!4 14J 131 
WriteDO'f 

D1ACE'c!4 14J 131 
WnteDl'e 

01 BCE'c!4 14/ 131 
WnteD1'f 

XEROX Project Memory data board File I Designer Rev tDare Page 
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(J 

Dad.OOa!O 2 
F415A 

Dad.Ola!O 3 AO OA 
Dad.04a!0 4 

A1 

Dad.05a!0 5 
A2 

Dad.06a!0 6 
A3 

Dad.07a!0 7 
A4 a7c 

Dad.08a!0 9 A5 

DadO.l0a!1 10 A6 

DadO.l1a!1 11 
A7 

DadO.12all 12 A8 
A9 

Dad.OOall 2 
F415A 

Dad.Ola!l 3 AO OB 
Dad.04all 4 

Al 

Dad.05all 5 
A2 

Dad.06all 6 
A3 

Dad.07all 7 
A4 c7c 

Dad.OBall 9 
A5 

DadO.l0al0 10 A6 

DadO.11a!0 11 
A7 

DadO.12a10 12 A8 
A9 

Dad.OOcll 2 
F415A 

Dad.Olc!l 3 AO 1A 
Dad.04b10 4 

Al 

Dad.05b1O 5 
A2 

Dad.06blO 6 
A3 

Dad.07bl0 7 
A4 d7c 

Dad.08bIO 9 
A5 

Dadl.10bl0 10 
A6 

Dadl.l1bl0 11 
A7 

Dadl.12bl0 12 
A8 
A9 

Dad.OOcIO 2 
F415A 

Dad.OlclO 3 AO 1B 
Dad.04b!1 4 

A1 

Dad.05bll 5 
A2 

Dad.06b!1 6 
A3 

Dad.07bll 7 
A4 f7c 

Dad.08b!1 9 
A5 

Dadl,10b!1 10 
A6 

Dadl.11b!1 11 
A7 

Dadl.12bll 12 
A8 
A9 

BIT 16 

CE' WE' CE' WE' CE' WE' CE' WE' 

DOACE'a 141 13/ 
WriteDO'a 

DOBCE'a 141 13/ 
WriteDO'a 

01 ACE'a 141 131 
WriteDl'c 

01 BCE'a 141 13J 
WriteDl'c 

o 

Dad.Oot!l 2 
F415A 

Dad.01fll 3 AO OA 
Dad.04'cll 4 

A1 

Dad.05'cll 5 
A2 

Dad.06'c!1 6 
A3 

Dad.07'cll 7 A4 j7c 

Dad.OB'cll 9 A5 

DadO.l0c!0 10 A6 

DadO.l1c!0 11 
A7 

DadO.12c1O 12 A8 
A9 

Dad.OotiO 2 
F415A 

Dad.OlflO 3 AO OB 
Dad.04'c10 4 

A1 

Dad.05'cI0 5 
A2 

Dad.06'cI0 6 
A3 

Dad.OTcIO 7 
A417c 

Dad.08'c!0 9 A5 

DadO.l0cll 10 A6 

DadO.11cll 11 
A7 

DadO.12cll 12 A8 
A9 

Dad.OOdIO 2 
F415A 

Dad.OldlO 3 AO 1A 
Dad.04b13 4 

Al 

Dad.05b13 5 
A2 

Dad.06b13 6 
A3 

Dad.07b13 7 A4 g7C 

Dad.08b13 9 
A5 

Dadl.10bl3 10 A6 

Dadl.11bl3 11 
A7 

Dadl.12b!3 12 A8 
A9 

Dad.OOdll 2 
F415A 

Dad.Old!l 3 AO 1B 
Dad.04bl4 4 

Al 

Dad.05b!4 5 
A2 

Dad.06b14 6 
A3 

Dad.07b!4 7 
A4 i7c 

Dad.08b!4 9 
A5 

Dadl.l0b!4 10 A6 

Dadl.11b!4 11 
A7 

Dadl.12b!4 12 A8 
A9 

BIT17 

CE' WE' CE' WE' CE' WE' CE' WE' 

DOACE'cll 141 13/ 
WriteDO'e 

DOBCE'cll 141 131 
WriteDO'e 

01 ACE'cll 141 131 
WriteDl'd 

D1BCE'cil 141 131 
WriteDl'd 

o 

XEROX Project Memory data board File Designer I Rev 
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o 

o 

o 

SinD 

clk2'Cd 

clk2'Ba 

clk2'Df 

D"CD' 

Dbuf 

DbufLd'a 

ObufLd'b 

F 

Fclk'b 

F"O'!2 

clk1'Ca 
Hi hC 

EC pipe I 

4-7 

clk2'Ac clk2'Dc clk2'D 

8-11 

clk2'Dh clk2'Dh 

12·15 01 

clk1'Ab clk1'Ac 

DO 

6.10.11 

5.7.12.17 

13.14.15 
BMux drivers 

2.3.10,11 
b"Pipe4' 9 
DriveBMux' 7 ~~ d2f 

MC159 

4.5.12.13 ~ 8B e2f -r-Z E' 
MC159 

6.7.14.15 ~ 8B f2f --2. E' 
MC159 

G 

GOv' 9 
PcFG.15 7 

3. GLd' 5 F16 f20f go 
PE' CO' f.i' 
C MR CE' 1 0.11 

clk2'Ce 1SJ 12* 6f EnableFG' 
HiahC 

-

~ 
F16 g20f 
PE' CO' 
C MR CE' 

clk2'Da 1S1 12* j 
HighAD 

~ 
F16 h20f 
PE' CO' 

C MR CE' 

HighAD 
1S1 12* 6J 

~ 
F16 i21f 
PE' CO' 

12·15 C MR CE' 

HiOMD 
1S1 12=- 61 

It 5, 

2.13 1 

7. a-.. 
1 4.15 

6,17 J 

14 
r-r-L 

~ 
r-L 

~ 
-L 

XEROX Project Memory data board Fife 

EC pipe II·IV CD 

clk2'Oh clk2'Dh 
clk2'Ce 

clk2'De clk2'De 

clk2'Cf 

Fout 

clk2'De 

2·3 

4·7 

8·11 

12·15 

4.7 MOM 8.11 

FG 

MOMad.0'!2 10 F145A 

MDMad.1'!2 9 AO 

MDMad.2'!2 7 A1 h15f 
MDMac.3'!2 6 A2 

AS 

MDMad.O'!O 10 F145A 

MDlvlad.1'!O 9 
AO 

MDMad.2'!0 7 A1 h11f 
MDMad.3·!0 6 A2. 

AS 

CE' WE' CE' WE' 
MC174 

82 f21d 
81 

2-3 
MD"D S 131 WriteMDM'b 

~D"O 3 131 WnleMDM'b 

E' 
141 

MC174 
52 
81 g21d 

E' 
141 

4-5 

1~_1~ 

MDMad.0'!2 10 F145A 

MDMad.1'!2 9 AO 

MDMad.2'!2 7 .tI1 h17f 
MDMad.S'!2 6 A2 

AS 

CE' WE' 
MD"O 3 1S1 WrileMDM'b 

11117 

MDMad,O'!O 10 F145A 

MDMad,1'!O 9 AO 

MDMad.2'!O 7 A1 h6f 
MDMad.3'!0 6 A2. 

A3 

CE' WE' 
MD"D 3J 131 
WriteMDM'a 

MC174 dMOM dMO 
82 h21d 
81 

E' 

6-7 

4·7 4·7 

141 
clk1'Ca 

8·11 
MC174 

82 i22d 
81 

E' 
141 

8 8·11 

clk1'Aa MD"O 
12-15 

12-15 

clk1'Cb 

Designer Rev Date Page 
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() 

0 

OMadr.05 

OMadr.09 
OMadr.10· 
OMadr.11 

SinO.OO 

CO.OO 
OOin.OO 
01in.00 

EcSout.OO' 
EclnO.O 
Obuf'" 

Tem Sense 
0.00!1 
dMO.OO 

10 
9 

54 

7 52 
S1 

6 DO 

5 01 
4 

02 
3 D3 

11 
04 

12 D5 
13 06 

14 07 
6 DO 
5 01 

01 BCE'c!O 4 02 
WriteOl'd 3 
~0~o~nt~w~r~lte~M~0~M~~11~g~ 
Oadl.10b!4 12 D5 

2 

E' 1200 

b3 

MU164 
Z 15 MOO 

14 

Dadl.11b!4 13 
Oadl.12b!4 14 

D6 MU164 
07 

OMadr.09 10 54 DMadr.l0 9 
OMadr.l1 7 52 

S1 
E' 

OMadr.05 2 

OMadr.09 10 2 

DMadr.l0 9 54 E' 1220 

OMadr.l1 7 52 
81 

OOBCE'c!O 6 
DO 

Oad.Oot!O 5 
14 

Dad.01f!O 4 
01 

Dad.02'c!0 3 
02 
03 

Oad.03'c!0 11 MUI64 

Dad.04'c!0 12 04 Z 15 MD2 

Oad.05'c!0 13 
05 
06 

Dad.06'c!0 14 
07 

Oad.OTc!l 6 

OMadr.05 

nO~M~ad$r~.0~9~ __ Jl~0~~2~--1 
DMadr.l0 9 54 E' 1240 
~~~--~:52 
OMadr.l1 7 S1 

F .. O 

O'"Obuf 
8out .. 0 
Fout .. O 

6 DO 

5 01 
4 02 
3 03 

h22 

O'"CO 11 MUI64 
~M~D~"~0------~1~2~04 Z 
MakeMOM"D' 13 D5 ===..,..:;:.-...... 06 

Z 15 M05 

J23 

OMadr.09 
OMadr.l0 
OMadr.ll 

10 54 9 52 7 
1 E' 

OMadr.05 2 

OMadr.09 
DMadr.l0 
DMadr.l1 

10 
2 

9 54 E' 1260 

7 S2 
SI 

MDMad.0'!2 6 DO 

MOMad.l'!2 
MDMad.2'!2 
MOMad.3'!2 

5 h13 
Dl 4 
02 

3 
D3 

8tartEcChk' 
8lartEcGen' 
01 ACE'c!3 

11 
MU164 

12 D4 Z 15 M06 

13 D5 
D6 

EclnO.l 
14 

07 
6 

OMadr05' 

DMadr.09 10 
2 

DMadr.l0 9 
54 E' 

DMadr.l1 7 52 
SI 

tSvnO 6 DO 

tSvnl 5 
f16 

tSvn2 4 
01 

tSvn3 3 
02 
03 

tSvn4 11 
MUI64 

ISvn5 12 D4 Z 
tSvn6 13 D5 

06 

tSvn7x t4 
07 

.=;W~h::::at=e~ve:::.r"""r:H- Pt SPARE 

P16 

P8 btl 

.=;W:.:.h::::at=e~ve:::.r"""r:H- Pi 8PARE 

Pt6 

P8 i14 

_W_h=ru~ev_e~r~~p1SPARE 
Pt6 
P8 k2 

~W~h~ru~ev~e~r-,~pI8PARE 
Pt6 
P8 k3 

_W_h=at~ev_e~r~~Pt SPARE 

Pt6 
P8 k4 

1300 

;l§.l:1QQ. 

Whatever 

Whatever 

Whatever 

Whatever 

Spares 

Temperature Gizmo 

U1 .. LM3911 
R3 = 20K 

DO 1230 
Dad.08'c!1 5 WordlnError'!l 

01 
DO 1270 

5 
01 VEE 1 PI TEMP P16 ~,+_W=ha""te:.:v::::e_r 

'---.......;~H P2 P15 Oad.09' 4 
02 Z 15 M03 

OisableEc' 
OadO.l0c!0 3 ChkPhl 
OadO.l1c!0 11 

03 ChkPh4' 
04 

4 
02 Z 15 MD7 3 D3 

11 D4 

i-=-:i=~'---"":G:::N~D~4H P3 U1 P14 
P4 P13 
P5 P12 

DadO. 12c!0 12 
j4 

ChkLastPh6' 12 
d21 

From Basebd 
PinE135 P6 R3 P11 ~-L..,~~=~ 

OOACE'c!O 
WnleDO'e 

OMadr.09 
OMadr.l0 
OMadr.l1 

OMadr.05 

13 05 OoubleError' 
14 06 MU164 ChkErrEn'!1 

07 

13 D5 
14 06 MU164 

D7 

10 54 OMadr.09 
9 52 OMadr.l0 

7 81 DMadr.l1 
E' 

10 54 
9 82 
7 

81 
E' 

21 OMadr.05 21 

~ MC176 ~ 
DO QO 

i::0~M::::a'".'dr~.0~2~_...;;-t Dl 01 F.-_~DM:=::::ad~r~.O:::I:,", 
::;D~M;:::a~dr~.0:::3!-_.,.:7:-1 D2 02\.;4:"",_;:.D;::M~ad~r..:;.0~2;­
;:.D;::M,:"ad'i'-r.:.:;.0-;;.4_-:-:10f-j D3 03 t-::l~3_-i:D:i'Ma~dr~.0~3;­
::;D~M;:::a~dr~.0~5!-_I~I:-1D4 Q4~1~4~-;:.DM~ad~r..:;.0~4~ 
OMadr.06 12 D5 05 15 DMadr.05 11\~ 

Ck21 e24c v· DMadr.05' 
9 HighC 10 MCIIS r-;::=-...... / 

MC176 

Whatever P7 P10 
==~---------::4 P8 a4 P9 

MDO 6 
ruO MDI 5 

MD2 4 1",1 

MD3 3 D2 

MD4 11 03 Z 15 OMuxOata 

MD5 12 04 wire-or 

MD6 13 05 k22 
MD7 14 I"'" 

07 

DMadr.06 10 
MUI64 

DMadr.O·' 9 54 
DMadr.08 7 52 

51 E' 
2 

""0;.:,M;=a~dr"".0;;.;7:--+-..:5:;.t DO QO ... 2:-_;;,DM;:.:.=ad:;;r..:;.06~ 
i::D~M;:::a~dr~.0~8!-+...;6:-1 Dl 01 t..:3~_D;:.M~ad~r..:;.0;;,7,... 
i::D~M::::a'".'dr~.0~9~+~7~D2 02~4~_0;:.M:=::::ad~r~.08~ 

:::;0"",M=ad~r.:.::.0::;;2 ___ 1.:..1'-1d20e ..... 14 

::;D~M;:::a~dr~.1~0!-+1~0f-jD3 03~1~3~_D;:.M~ad~r~.0~9~ ~ 
:::;D.:.:.M::::a;;:;dr"".1,-,1,--+1~1~D4 Q4t-:l:-::4_~DM:=::::ad~r.:.:.l~0,- :::;D"",M=ad~r.:.::.0,",,4_-..:.:12""1ld2~ 15 

0186 1-~::r.~;::·re~u~:::~~a~ta::.:! _____ +,1~2o.j D5 CI~; .. 1~5 __ D::r.M=ad~r.:.:.li..!1_ ~0I.:::M~ad:l.:.r.:.::.0w.l_.:.::5~~95 

13~"o-:::",9..-L. __ 9..J' f OMadr.03 122aa 0.::2_-1 

Decode 1200·1377: 
DMadr.1-4 '" 0101 

187 OMuxCIk! L: "\ ===_..;:4 ...... ",ClILkl03 
I,J228~)~1~5~ __________________________________________ ~ 

L./MC103 
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5 
MemSH!% 7 

12 MemClkEnable'al% 6 

() 
9 

CLK.md'% 

clk1'Aa% 
clk1'Ab% 
clk1'Ac% 

Fclk'a% 
Fclk'b% 

clk2'Aa% 

o clk2'Ab!1% 
clk2'Ac% 

OOinLd'a% 
SHA 10 OOinLd'b% 

D"CDdlv' 11 

ObufLd'a% 
ObufLd'b% 

131 ~D~b~u~f"~' ____________ ~~ 
Midas high in SH, low 

in FH if loading 

clk1'Ca% 
clk1'Cb% 
clk1'Cc% 

clk2'Cal1% 
clk2'Cb% 
clk2'Cc% 

clk2'Cd% 
clk2'Ce% 

o clk2'Cf% 

XEROX Project Memory data board 
PARC/CSL Dorado Clocks 

:---_'" ----

reFH'A% 

reFH'x% 

reSH'x% 

reSH'BD% 

File 

MemD22.sil 
._--

reClk1'A% 
reClk1'B% 
reClk1'C% 

reClkO'BD% 

reClk2% 
reCIk2'A% 

reCIk2'B% 
reClk2'C% 
reCIk2'D% 

10 McrD'" 

MakeMDM"O' 
OontWrileMDM 

reClkO'BO 

Designer Rev 

D. Clark Be 
Date 

clk1'Ba% 
clk1'Bb% 

McrOld'% 

clk2'Ba% 
clk2'Bb% 

WriteMDM'a% 
WriteMOM'b% 

clkO'B% 
clkO'O% 

loads: 

4 SHA 1 
2 FHB 1 
3 SHB 2 

13 SHO 2 
14 FHO 4 
12 
212 

non-clocks 
can be slow 

Page 
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~ a 181 b 168 C 153 d 137 e 124 f 109 93 g 80 h 64 i 48 j 33 k 20 I B 
Sout drvr BMuxrevr BMux revr EcOut BMux rcvr BMux revr uad rcvrs SinO.8·11 Sout drvr Sout drvr Clock 1 0,2,4,6 1 0-1 0,1,8,9 2,3,10,11 

dSTPerr • 4-6,12,13 7,14-17 2,3 6,7 EcSt.1B,17 10-11 8-9 
231 2a 175 "a 175 "a 176 2a 175 "b 175 "b 231 'a 231 "b 176 2a 231 2a 231 2a 210 

2 Sout drvr BMuxdrvr SinO.0·3 BMuxdrvr BMuxdrvr BMuxdrvr 
4,5 8,9 0-5 Test pyn 6-8 2 2-3 0,1,8,9 EclnO.O • 2,3,10,11 4,5,12,13 6,7,14,15 + 231 2a 159 176 2a 159 159 159 231 "a 231 "b 176 . 176 · 231 

(j 
"-.. / 

DOA.OO SmD.O Dbuf OOB.OO D1A.00 MemError 01B 00 01A.02 Dipe34Ad D1B.02 00A.02 DOB 02 
3 a,a,a,a,a ~g.01· cf a,a,a,a,a c,b,b,a,c ZR[LMIriLd c,b,b,a,c d,b,b,c,d JntWrtMDM d,b,b,c,d f, 'c,c,c,e + f,'c,c,c,e 3 

soJf Drivr;~,!ux 415A EclnD.O 415A 415A 415A 415A 176 0 415A 415A 415A 

4 
TempSense 

0,1,8,9 2,3,4,16 prel!.1n 5,7,12,17 13,14,15 dFout MdM Wfil~f1J'v Dad.7··9 Dad.O-B 4 Gizmo 6,10,11 0-3 0-3 CEOA, + DWrMDM 10·12(0) CEOB 
PLAT 158 158 158 158 158 158 145 "a dMD.O WriteO MUl64 

DOA.01 00B.01 01A.01 dSout 01B.01 01A.03 dMd D18.03 DOA.03 00B.03 
5 a,a,a,a,a 

12-15 
a,a,a,a,a c,b,b,a,c 0-3 c,b,b,a,c d,b,b,c,d ·3,16,17 d,b,b,c,d t,'c,c,c,e -t- f,'c,c,c,e 5 

415A 145 415A 415A 158 415A 415A 197 415A 415A 415A 

Pip ~4 8-11 clks clks F dMdM dFout MdM clks clks 
6 4··7 D-3,16,17 D-3,16,17 16,17 16,17 + + 6 

145 1"" 210 210 176 "a 176 1a 158 145 "a 210 210 
DOA.16 clks 00B.16 D1A.16 dSout 01B.16 01A.17 Dad1 D1B.17 00A.17 DOB.17 

7 a,a,a,a,a a,a,a,a,a c,b,b,a,c 16,17 I c,b,b,a,c d,b,b,c,d 10·12 b d,b,b,c,d f, 'c,c,c,e + f, 'c,c,c,e 7 
415A 210 415A 415A 158 j 415A 415A F16 1a 415A 415A 415A 

8 
padO Dad.2-5 Dad.6-8 Dad.0-1 Writes Dad.2-5 Dad. 6-8 Writes Dad.0-1 Dad.2-5 Dad. 6-8 DadO 13 8 ~0-12 a a, 'a a 'a a,b,c a,b,c b, 'b b 'b d,e,f d,e,f c, 'e c, 'c 10-12 C F+-O' b .. ~wr· Dad. 13' 

!=1~ 2bO 101 . 1n1 'lin 211 1n1 'lin 'lin 1n1 101 F16 2b 

9 
DOA.08 pad1 D1A.08 01B.08 DadO DOB.08 DOA.10 dSout D1A.10 01B.10 Dad1 DOB.10 

a,a,a,a,b 0-12 a b, 'a,a,a,a b,'a,a,b,b 10-12 b c,'b,b,a,c d,'b,b,c,d 8-11 e,c,c,c,e e.c.c.c,f 10-12 C f, 'C,C,c.t 9 
415A !=1~ 1b 415A 415A F16 2b2 415A 415A 158 415A 415A F16 1b 415A 

DOin 0,1,4, DUn 0,1,4, D1in 2,3,6, DOin 2,3,6, F dMdM 8-11 dFout dMd CE's CE's preCE preCE 
10 8,9,16 8,9,16 10,11,17 10,11,17 8·11 ClearWA • 8 .. 11 8-11 OA,1A 

OB,1B DntLoadO • 10 
176 "a 176 1b 176 1b 176 "b 176 "b 176 1a 158 158 210 210 159 1664 • 

DOA.09 

i-
D1A.09 D1B.09 preclks DOB 09 DOA.11 MdM D1A.11 01B.11 DOB.11 

11 a,a,a,b,b b,'a,a,b,a b,'a,a,b,b Ie, 'b,b,b,c d,'b,b,c,d 8-11 e,c,c,c,e e,c,c,c,t B t, 'C,C,c,t 11 
415A 415A 415A 212 415A 415A 145 'b 415A 415A 180 415A 

12 0·3,17 IEc pIpe I 10·15 01in 5,7,12 DOin 5,7,12 preclks preclks MOMad WriteMDM Generatcr 12 • 4-9 13,14,15 13,14,15 clkO'B,D 
176 2c 176 2c 176 2c 176 10 176 "b 210 210 141 2c 210 163 A 180 163 

,13 DOA04 Cphi D1A04 D1B.04 ChkPhi DOB.04 OOAOB MDMad(4) D1A.06 D1B.OB DOB.OB 13 CE1A • a,a,a,b,b b,'a.a.b,a b.·a,a.b.b c,'b.b,b.c d,'b,b,c.d StrtEcChk e,c,c,c,e e,c,c,c.t f, 'c,c,c.t 
415A 172 415A 415A FOO 2aO 415A 415A StrtEcGen 415A 415A 176 2b 415A 

c 
14 0-7 8-15 SinD. 17 ChkQWi F dMDM.4-7 dFout dMd 

II 
C 0 E 

I ChkWi 4 .. 7 LastQWi 4·7 4 .. 7 + 14 
163 163 170 F16 2aO F16 1a 176 1a 158 158 180 180 180 

DOA05 A D1A05 01B.05 dSout 1 DOB.05 DOA07 MdM D1A.07 D1B.07 F DOB.07 
15 a,a,a,b,b b,'a,a,b,a b,'a,a,b,b 4-7 c,'b,b,b,c d,'b,b,c,d 4·7 e,c,c,c,e e,c,c,c,f t, 'c,c,c,f 15 

415A 180 415A 415A 158 415A 415A 145 'b 415A 415A 180 415A 

16 [ 1:0-
""hecker D A-C D-E tSyni Plpell-Iv Chk/Gen3 t-'Ipell-IV (D) A-C (E) 16 0,1 dClearWA 2,3 D+-CDdly 

C 180 180 158 158 MUl64 176 2c 104 176 2c 231 2b 158 231 2a 

00A.12 E D1A. 12 018.12 ChkPh,etc. DOB.12 DOA.14 MdM D1A.14 01B.14 D·E 00B.14 
17 a,a,a,b,b b,'a,a,b,a b,'a,a,b,b ~inO.16dly c,'b,b,b,c d,'b,b,c,d 12-15 e,c,c,c,e e,c,c,cJ f, 'c,c,c,t 17 

415A 180 415A 415A 176 2a2 415A 415A 145 "b 415A 415A 158 415A 

iltsyno.3 tSyn4,7 SinO. 16 clks F 'ri,MdM12-15 dFout dMd clks clks GenPhi FH,SH 
18 D"CO' 12·15 ickTockCE 12·15 12-15 18 

FOO 2b 231 2b 
HighC 

210 F16 1b c~#stP'~~b 158 210 FOO 2a 107 158 210 212 
DOA.13 tSyn5,6 01A.13 01B.13 clks 00B.1'3 00A.15 dSout 01A.15 01B.15 Pipell-IV 00B.15 

19 a,a,a.b,b b, 'a,a,b,a b,'a,a,b,b • p, 'b,b,b,c . d, 'b,b,c,d 12 .. 15 e,c,c,c,e e,c,c,c,f 8,9 f, 'c,c,cJ 19 
415A 231 2b 415A 415A 210 415A 415A 158 415A 415A 176 2h 415A 

20 Syni vorrectc 't:!flA'1Jf{~9t. CD G G G Pipell-IV Pipell-IV rlpell-Iv IPipell-IV 
20 Word nError DMadr' 0-5 2,3.10,11 4,5,12,13 6,7,14,15 4,5 6,7 10,11 12,13 

F16 2c FOO 2c FOO 2c 195 176 2e F16 2e F16 20 F16 20 176 20 176 2h 176 2h 176 2h 

21 
DblError Error Syn3 EcCheck FG FG FG G Pipell-IV 

Mi jas 6·11 21 ChkErrEn' D"Dbufdly stuff 6-11 2.3 4,5 6,7 16,17 14,15 1-5 

170 109 231 2c MU164 176 2e 174 174 174 F16 20 176 2e 176 176 
Flips 16, 17 Flips 0-7 Flips 8-15 dCD 12-17 G pre Write X+-Ys FG Pipell-IV JMuxData Midas 2 

22 ChkErrEn' 
0·3 

0,1,8,9 8 16,17 BankOCE 22 
102 162 162 176 2f 164 103 • 113 F16 2t 231 " MUl64 174 176 2e 

c 
4 .. 7 Idl-'Ipe4 12··15 FG dMD+-O pre Write OadH<-' Fout.O • SinD. 12-15 Soutdrvr 

23 4·7 8-11 DntLoad1 • DntLd1 • J+-CDdlydly 23 8-11 0,1 
dD+-°i 

bTransport OadHf-' • 14-15 
F16 1c F16 1c F16 1c 113 113 174 10 102 231 o GenPh1 • 176 • 2t 231 2f 

) Sout drvr Sout dry: SinO.4-7 16,17 EeOut MakeX rcvr bFastO+-Dbf F ::>ut driver~ Sout drvr 
24 6-7 4-5 

EclnO.1 12-15 
JMadrOS' 

1,3.5,7 
pre Write 12-13 24 

ChkPh5w.o. o+-dlf' • 11-15,17 5-10 0-4,16 
231 2d 231 2d 176 2d 113 1,3 • 1 6 2f 176 2d 1664 176 2d 176 2e 176 2f 231 2f 

C 11 b 26 C 39 d 55 e 70 f- 86 a 99 9 114 h 129 i 43 j 159 k 174 I 0 
D chip code: Dad.0·1,2·8,l 0·12.CE,Write 
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Page Numbers: Yes First Page: 1 

() 
Columns: 2 Edge Margin: .8" Between Columns: .0" 
Heading: 
MemO-Rev-Be.ps 
COMPONENTS: 

FOO: 4 5 6 
F145A: 1 6 7 8 9 10 

11 12 13 14 15 20 
F16: 1 2 5 6 7 8 

9 10 11 12 13 14 
15 20 

F415A: 1 7 8 9 10 11 
12 13 14 15 16 17 
18 19 

MC101 : 1 2 3 
MC102: 1 3 6 22 
MC103: 3 21 
MC104: 3 4 5 
MC106: 3 
MC107: 3 5 22 
MC109: 6 
MC113: 1 7 8 9 10 11 

12 13 14 15 21 
MC141: 3 
MC158: 1 4 5 7 8 9 

10 11 12 13 14 15 
20 

MC159: 1 3 7 8 9 10 
11 12 13 14 20 

MC162: 6 
MC163: 4 5 
MC1664: 3 
MC170: 5 6 
MC172: 5 

0 
MC174: 1 7 8 9 10 15 

20 
MC175: 1 7 8 9 10 11 

12 13 14 15 20 
MC176: 1 3 4 5 6 7 

8 9 10 11 12 13 
14 15 20 21 

MC180: 4 5 
MC195: 5 6 21 
MC197: 1 7 8 15 
MC210: 2 3 
MC212: 22 
MC231 : 1 2 3 4 5 6 

7 8 9 10 11 12 
13 14 20 

MU164: 21 
SE210: 3 22 
SE211 : 3 
SE212: 22 
SE231: 3 22 
SPARE: 21 
TEMP: 21 

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) 18(1) 
19(1) 20(1) 21(1) 22(1) 

BankOCE t : 2(3) 3(1) 
bFastD+-Obuf: 3(3) 21( 1) 
BMux.OO!: 1(1) 
BMux.01!: 7( 1) 

0 BMux.02! : 8(1) 
BMux. 03! : 8(1) 
BMux.04! : 9(1) 
BMux.05!: 9(1) 
BMux.06! : 10(1) 
BMux.07!: 10(1) 
BMux.08! : H{l) 

---------------- ..... __ . 
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BMux.09 11(1) 

U 
BMux.l0 12(1) 
BMux.11 12(1) 
BMux.12 13(1) 
BMux.13 13(1) 
BMux.14 14(1) 
BMux.15 14(1) 
BMux.16 15(1) 
BMux.17 : 15(1) 
bTransport: 3(3) 
bTransport' : 3(2) 
b4-Pipe4' : 1(1) 20(1) 
CO.OO: 1(1) 21(1) 
CO.Ol: 7(1) 
CO.02: 8(1) . 
CO.03: 8(1) 
CO.04: 9(1) 
CO.05: 9(1) 
CO.06: 10(1) 
CO.07: 10(1) 
CO.08: 11(1) 
CO.09: 11(1) 
CO.I0: 12(1) 
CO.ll: 12(1) 
CO.12: 13(1) 
CO.13: 13(1) 
CO.14: 14(1) 
CO.15: 14(1) 
CO.16: 15(1) 
CO.17: 15(1) 
ChkErrEn'!O: 6(1) 
ChkErrEn'll: 6(3) 21(1) 
ChkLastPh6': 5(1) 21(1) 22(1) 
ChkLastPhOrldle: 5(1) 
ChkPOAO: 5(6) 

0 
ChkPOAl: 5(3) 
ChkPOBO: 5(4) 
ChkPOBl: 5(2) 
ChkPI0: 5(l) 
ChkPll: 5{l) 
ChkP20: 5{l) 
ChkP21: 5(l) 
ChkP30: 5(2) 
ChkP31: 5(2) 
ChkPhl: 5(4) 21(1) 
ChkPh2: 5(2) 
ChkPh2' : 5(2) 
ChkPh3: 5(2) 
ChkPh4' : 5(1) 6(5) 21(1) 
ChkPh5' : 5(1) 
ChkQWO: 5(1) 6(1) 
ChkQWl : 5(1) 6(1) 
ChkWO: 5(2) 
ChkWl: 5(2) 
ClearWA: 2(6) 3(1) 
CLK.md'%: 22(1) 
elkO'B: 6(1) 
elkO'B%: 22(1) 
elkO'O: 3(1) 
elkO'O%: 22(1) 
elk1'Aa: 1(1) 20(1) 
elkl'Aa%: 22(1) 
elkl'Ab: 1(1) 2(1) lO{l) 
el kl' Ab%: 22(1) 
elkl'Ae: 20(1) 
elk1'Ae%: 22(1) 
elkl'Ba: 2(1) 
elk1'Ba%: 22(1) 
elkl'Bb: 2(1) 

0 elkl'Bb%: 22(1) 
elkl'Ca: 20(2) 
elkl'Ca%: 22(1) 
elk.1'Cb: 20(l) 
elkl'Cb%: 2l(1) 
elkl'Ce: 6(3) 
clkl'Ce%: 22(1) 
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clk2'Aa: 1(2} 4(1} 20(1} 

0 
clk2'Aa%: 22(1} 
clk2'AbI0: 2(1} 
clk2'Abll%: 22(1} 
clk2'Ab!2: 2(1} 
clk2'Ac: 1(1} 20(1) 
clk2'Ac%: 22(1) 
clk2'Ba: 20(2} 
clk2'Ba%: 22(1} 
clk2'Bb: 2(1} 
clk2'Bb%: 22(1} 
clk2'Bc: 3(1} 
clk2'Bc%: 22(1} 
clk2'CaI0: 5(2} 
clk2'Ca!1%: 22(1} 
clk2'CaI2: 5(1} 
clk2'Cb: 5(2} 
clk2'Cb%: 22(1} 
clk2'Cc: 6(4} 
clk2'Cc%: 22(1} 
clk2'Cd: 20(2} 
clk2'Cd%: 22(1} 
clk2'Ce: 1(1} 20(2) 
clk2'Ce%: 22(1) 
clk2'Cf: 1(1) 4(1) 20(1) 
clk2'Cf%: 22(1) 
clk2'Oa: 4(2) 
clk2'Oa%: 22(1) 
clk2'Ob: 4(2) 
clk2'Ob%: 22(1) 
clk2'Oc: 1(1) 20(1) 
clk2'Oc%: 22(1) 
clk2'Od: , 3(1) 20(1) 
clk2'Od%: 22(1) 
clk2'Oe: 20(3) 

0 
clk2'Oe%: 22.(1) 
clk2'Of: 1(1) 20(2) 
clk2'Of%: 22(1) 
clk2'Og: 20(2) 
clk2'Og%: 22(1) 
clk2'Oh: 20(4) 
clk2'Oh%: 22(1) 
Cph2.0: 5(2) 
Cph2.1: 5(2) 
Cph3.0: 5(2) 
Cph3.1: 5(2) 
Cph4.0: 5(2) 
Cph4.1: 5(2) 
0.0010: 1(1) 
0.00!1: 1(1) 21(1) 
0.0110: 7(1) 
0.01!1: 7(1) 
0.02!0: S(l) 
0.02!1: 8(1) 
0.0310: 8(1) 
0.03!1: 8(1) 
0.0410: 9(1) 
0.04!1: 9(1} 
0.05!0: 9(1) 
0.05!1: 9(1) 
0.06!0: 10(1) 
0.06!1: 10(1) 
0.0710: 10(1) 
0.07!1: 10(1) 
O.OS!O: 11(1) 
O.OS!l: 11(1) 
0.09!0: 11(1} 
0.09!1: 11{1} 
0.10!0: 12(1) 

0 Q.10!1: 12{1} 
0.11!0: 12(1) 
0.11! 1: 12(1) 
0.12!0: 13(l} 
0.1211: 13(1) 
0.13!0: 13(1} 
0.13! 1: 13( 1) 
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0.1410: 14(1) 

0 
0.1411: 14(1) 
0.1510: 14(1) 
0.15!1: 14(1) 
0.16!0: 15(1) 
0.16!1: 15(1) 
0.1710: 15(1) 
0.17!1: 15(1) 
OOACE'a: 1(1) 3(1) 16(1) 17(1) 19(1) 
OOACE'b: 3(1) 16(2) 17(1) 18(2) 
OOACE'e!O: 16(2) 21(1) 
OOACE'e!l: 19(1) 
00ACE'e!2: 3(1) 
00ACE'e!3: 17(2) 18(1) 
00ACE'e!4: 17(1) 18(2) 
OOBCE'a: 1(1) 3(1) 16(1) 17(1) 19(1) 
OOBCE'b: 3(1) 16(2) 17(1) 18(2) 
OOBCE'e!O: 16(2) 21(1) 
OOBCE'e!l: 17(1) 19(1) 
00BCE'e!2: 3(1) 
00BCE'e!3: 17(1) 18(1) 
00BCE'e!4: 17(1) 18(2) 
OOin.OO: 1(1) 21(1) 
OOin.Ol: 7(1) 
00in.02: 8(1) 
00in.03: 8(1) 
00in.04: 9(1) 
00in.05: 9(1) 
00in.06: 10(1) 
00in.07: 10(1) 
00in.08: 11(1) 
00in.09: 11(1) 
00in.l0: 12(1) 
OOin.11: 12(1) 
00in.12: 13(1) 

0 
00in.13: 13(1) 
00in.14: 14(1) 
00in.15: 14(1) 
00in.16: 15(1) 
00in.17: 15(1) 
OOinLd'a: 1(1) 
OOinLd'a%: 22(1) 
OOinLd'b: 20(1) 
OOinLd'b%: 22(1) 
01ACE'a: 1(1) 3(1) 16(1) 17(1) 19(1) 
01ACE'b: 3(1) 16(2) - 17(1) 18(2) 
01ACE'e!0: 16(2) 
01ACE'e!1: 17(1) 19(1) 
01ACE'c!2: 3(1) 
01ACE'c!3: 17( 1) 18( 1) 21(1) 
01ACE'c!4: 17(1) 18(2) 
01BCE'a: 1(1) 3(1) 16(1) 19(1) 
018CE'b: 3(1) 16(2) 17(2) 18(2) 
01BCE'e!0: 16(2) 21(1) 
01BCE'c!1: 17(1) 19(1) 
01BCE'c!2: 3(1) 
01BCE'c!3: 17(1) 18(1) 
01BCE'c!4: 17(1) 18(2) 
01in.00: 1( 1) 21(1) 
01in.Ol: 7(1) 
01in.02: 8(1) 
01in.03: 8(1) 
01in.04: 9(1) 
Olin.05: 9(1) 
01in.06: 10(1) 
Olin.07: 10(1) 
01in.08: 11( 1) 
Olin.09: 11( 1) 
01in.l0: 12(1) 

0 01;n.11: 12(1) 
01;n.12: 13(1) 
01;n.13: 13(1) 
01;n.14: 14(1) 
01in.15: 14(1) 
01in.16: 15(1) 
01 in.17: 15(1) 

----- ---- ------- -- - - ---- - -------------------
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Dad.OO: Z(t) 

0 
Dad.ooa!o: t(l) 16(1) t9(1) 
Dad.oOa!l: 1(1) 16(1} 19(1} 
Dad.oOaI2: Z(l} 
Dad.oOa!3: 16(t} 17(Z} 
Dad.ooa!4: 16(1) lS(Z} 
Dad.oOb!o: 16{1} 1S(Z} 
Dad.oOb!l: 16{t} 17(Z) 
Dad.oOb!2: Z{t) 
Dad.oOb l 3: 16{t) 17(Z) 
Dad.oob 4: 16(1) lS(Z) 
Dad.oOc 0: 1(1) 16(1) 19(1) 
Dad.oOc 1: 1(1) 16(1) 19(1) 
Dad.oOc 2: Z{l) 
Dad.oOc 3: 16(1) .17(Z) 
Dad.oOc 4: 16(1) lS{Z) 
Dad.ood 0: 16(2) 19(1) 
Dad.oOd 1: 16{Z) 19(1) 
Dad.ood 2: Z{l) 
Dad.oOd 3: 17{Z) 18(1) 
Dad.oOd!4: 17(1) 18{Z) 
Dad.oOeIO: 17(1) lS(2) 
Dad.OOell: 17(2) lS{l) 
Dad.OOeI2: Z(l) 
Dad.OOeI3: 17(Z) lS(l) 
Dad.oOe!4: 17(1) 18{Z) 
Dad.OOfIO: 16{Z) 19(1) Zl(l) 
Dad.oOfll: 16(2) 19(1) 
Dad.OOfI2: Z(l) 
Dad.oOf!3: 17(2) lS(l) 
Dad.OOfI4: 17(1) lS(Z) 
Dad.Ol: Z{l) 
Dad.olaIO: 1(1) 16(1) 19(1) 
Dad.Olalt: 1(1) 16(1) 19(1) 
Dad.Ola!2: Z{l) 

0 
Dad.OlaI3: 16(1) 17(Z) 
Dad.OlaI4: 16(1) 18(2) 
Dad.01bIO: 16(1) lS(Z) 
Dad.01blt: 16(1) 17{Z) 
Dad.01b!2: 2(1) 
Dad.01bI3: 16(1) 17(2) 
Dad.OlbI4: 16(1) 18(Z) 
Dad.olcIO: 1(1) 16(1) 19(1) 
Dad.olclt: 1(1) 16(1) 19(1) 
Dad.OlcIZ: Z(l) 
Dad.01c!3: 16(1) 17(2) 
Dad.OlcI4: 16(1) lS(Z) 
Dad.Oldlo: 16( Z-) 19(1) 
Dad.Old!l: 16(2) 19(1) 
Dad.Old!2: 2(1) 
Dad.Old!3: 17(Z) lS(l) 
Dad.Old!4: 17(1) lS(2) 
Dad.OleIO: 17(1) lS(2) 
Dad.Ole!l: 17(2) lS(l) 
Dad.Ole!2: Z(l) 
Dad.Ole!3: 17(2) 18(1) 
Dad.OleI4: 17(1) lS(Z) 
Dad.OlfIO: 16(2) 19(1) Zl(l) 
Dad.Olf!l: 16(Z) 19(1) 
Dad. Olf! Z: 2(1) 
Dad.OlfI3: 17(Z) lS(l) 
Dad.Olf!4: 17(1) 18(2) 
Dad.OZ'c!O: 21(1) 
Dad.OZ'c!Z: Z{l) 
Dad.03'cIO: 21( 1) 
Dad.03'e!2: 2(1) 
Dad.04'a!O: 16(1) lS(2) 
Dad.04'a!1: 16(1) 17(2) 
Dad.04'a!Z: Z(l) 

0 Dad.04'a!3: 16(1) 17(2) 
Dad.04'a!4: 16(1) lS(2) 
Dad.04'b!O: 16(1) lS(2) 
Dad.04'b!1: 16(1) 17(2} 
Dad.04'b!2: 2(1} 
Dad.04'b!3: 17(2) lS(l) 
Dad.04'b!4: 17(1) 18(2) 
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Dad.04'eIO: 16(2) 19(1) 21(1) 

() 
Dad.04'e!1: 16(2) 19(1) 
Dad.04'eI2: 2(1) 
Dad.04'eI3: 17(2) 18(1) 
Dad.04'e!4: 17(1) 18(2) 
Dad.04a!0: 1(1) 16(1) 19(1) 
Dad.04all: 1(1) 16(1) 19(1) 
Dad.04aI2: 2(1) 
Dad .. 04a! 3: 16(1) 17(2) 
Dad.04a!4: 16(1) 18(2) 
Dad.04b!O: 1(1) 16(1) 19(1). 
Dad .04b!1: 1(1) 16(1) 19(1) 
Dad.04b!2: 2(1) 
Dad.04b!3: 16(2) 19(1) 
Dad.04bI4: 16(2) 19(1) 
Dad.04e!0: 17(1) 18(2) 
Dad.04e!1: 17(2) 18(1) 
Dad.04e!2: 2(1} 
Dad.04e!3: 17(2} 18(1) 
Dad.04eI4: 17(1} 18(2) 
Dad.05'a!O: 16(1) 18(2) 
Dad.05'all: 16(1) 17(2) 
Dad.05'a!2: 2(1) 
Dad.05'aI3: 16(1} 17(2) 
Dad.05'a!4: 16(1} 18(2) 
Dad.05'b!O: 16(1} 18(2) 
Dad.05'b!1: 16(1} 17(2) 
Dad.05'b!2: 2(1} 
Dad.05'bI3: 17(2} 18(1) 
Dad.05'b!4: 17(1) 18(2) 
Dad.05'eIO: 16(2) 19(1) 21(1) 
Dad.05'e!1: 16(2) 19(1) 
Dad.05'e!2: 2(1) 
Dad.05'eI3: 17(2) 18(1) 
Dad.05'e!4: 17(1) 18(2) 

0 
Dad.05a!O: 1(1) 16(1) 19(1) 
Dad.05a!1: 1(1) 16(1) 19(1) 
Dad.05a!2: 2(1) 
Dad.05aI3: 16(1} 17(2) 
Dad.05a!4: 16(1} 18(2) 
Dad.05bIO: 1(1} 16(1) 19(1) 
Dad. 05b!1: 1(1) 16(1) 19(1) 
Dad.05bI2: 2(1} 
Dad.05bI3: 16(2) 19(1) 
Dad.05b!4: 16(2) 19(1) 
Dad.05e!O: 17(1) 18(2) 
Dad.05e!1: 17(2) 18(1) 
Dad.05e!2: 2(1) 
Dad.05e!3: 17(2) 18(1) 
Dad.05e!4: 17(1) 18(2} 
Dad.06'a!O: 16(1) 18(2) 
Dad.06'all: 16(1) 17(2) 
Dad.06'a!2: 2(1) 
Dad.06'a!3: 16(1) 17(2) 
Dad.06'aI4: 16(1} 18(2) 
Dad.06'bIO: 16(1) 18(2) 
Dad.06'bll: 16(1} 17(2) 
Dad.06'bI2: 2(1) 
Dad.06'b!3: 17(2} 18(1) 
Dad.06'b!4: 17(1) 18(2) 
Dad.06'e!O: 16(2) 19(1) 21(1) 
Dad.06'e!1: 16(2) 19(1) 
Dad.06'e!2: 2(1) 
Dad.06'e!3: 17(2) 18(1) 
Dad.06'e!4: 17( 1) 18(2) 
Dad.06a!O: 1(1) 16(1) 19(1) 
Dad.06a!1: 1(1} 16(1) 19(1) 
Dad.06a!2: 2(1} 
Dad.06a!3: 16(1) 17(2) 

0 Qad.06a!4: 16(1} 18(2) 
Dad.06b!O: 1(1) 16(1) 19(1) 
Dad.06b!1: 1(1) 16(1) 19(1) 
Dad.06b!2: 2(1) 
Dad.06b!3: 16(2) 19(1) 
Dad.06b!4: 16(2) 19(1) 
Dad.06eIO: 17( 1) 18(2) 

-", -----------
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Dad.06c!1: 17(2) lS(l) 

() Dad.06c!2: 2(1) 
Dad.06c!3: 17(2) lS(l) 
Dad.06c!4: 17(1) lS(2) 
Dad.07'a!O: 16(1) lS(2) 
Dad.07'a!1: 16(1) 17(2) 
Dad.07'a!2: 2(1) 
Dad.07'a!3: 16(1) 17(2) 
Dad.07'a!4: 16(1) lS(2) 
Dad.07'b!0: 16(1) lS(2) 
Dad.07'b!1: 16(1) 17(2) 
Dad.07'b!2: 2(1) 
Dad.07'b!3: 17(2) lS(l) 
Dad.07'b!4: 17(1) lS(2) 
Dad.07'c!0: 16(2) 19(1) 
Dad.07'c!1: 16(2) 19( 1) 21(1) 
Dad.07'c!2: 2(1) 
Dad.07'c!3: 17(2) lS(l) 
Dad.07'c!4: 17(1) lS(2) 
Dad.07a!0: 1(1) 16(1) 19(1) 
Dad.07a!1: 1(1) 16(1) 19(1) 
Dad.07a!2: 2(1) 
Dad.07a!3: 16(1) 17(2) 
Dad.07a!4: 16(1) lS(2) 
Dad.07b!0: 1(1) 16(1) 19(1) 
Dad.07b!1: 1(1) 16(1) 19(1) 
Dad.07b!2: 2(1) 
Dad.07b!3: 16(2) 19(1) 
Dad.07b!4: 16(2) 19(1) 
Dad.07c!0: 17(1) lS(2) 
Dad.07c!1: 17(2) lS(l) 
Dad.07c!2: 2(1) 
Dad.07c!3: 17(2) lS(l) 
Dad.07c!4: 17(1) lS(2) 
Dad.OS'a!O: 16(1) lS(2) 

0 
Dad.OS'a!l: 16(1) 17(2) 
Dad.OS'a!2: 2(1) 
Dad.OS'a!3: 16(1) 17(2) 
Dad.OS'a!4: 16(1) 18(2) 
Dad.OS'b!O: 16(1) 18(2) 
Dad.OS'b!l: 16(1) 17(2) 
Dad.OS'b!2: 2(1) 
Dad.OS'b!3: 17(2) 18(1) 
Dad.OS'b!4: 17(1) lS(2) 
Dad.OS'c!O: 16(2) 19(1) 
Dad.OS'c!l: 16(2) 19(1) ·21(1) 
Dad.OS'c!2: 2(1) 
Dad.OS'c!3: 17(2) lS(l) 
Dad.OS'c!4: 17(1) lS(2) 
Dad.OSa!O: 1(1) 16(1) 19(1) 
Dad.OSa!l: 1(1) 16(1) 19(1) 
Dad.08a!2: 2(1) 
Dad.OSa!3: 16(1) 11(2) 
Dad.OSa!4: 16(1) lS(2) 
Dad.OSb!O: 1(1) 16(1) 19(1) 
Dad.OSb!l: 1(1) 16(1) 19(1) 
Dad.OSb!2: 2(1) 
Dad.OSb!3: 16(2) 19(1) 
Dad.OSb!4: 16(2) 19(1) 
Dad.OSc!O: 17(1) lS(2) 
Dad.OSc!l: 17(2) 18(1) 
Dad.OSc!2: 2(1) 
Dad.08c!3: 17(2) lS(l) 
Dad.OSc!4: 17(1) lS(2) 
Dad.09: 2(1) 3(2) 
Dad. 09' : 2(1) 3(2) 21( 1) 
Dad.13: 2(1) 3(1) 
Dad.13': 2(1) 3( 1) 
DadO.l0a!0: 1(1) 16(1) 19( 1) 

0 DadO.l0a!1: 1(1) 16( 1) 19(1) 
DadO.l0a!2: 2(1) 
DadO.l0a!3: 16(1) 17(2) 
DadO.l0a!4: 16(1) lS(2) 
DadO.l0b!0: 16(1) lS(2) 
DadO.l0b!l: 16(1) 17(2) 
DadO.l0b!2: 2(1) 
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DadO.l0b!3: 17(2) 18(1) 

0 
DadO.l0b!4: 17(1) 18(2) 
DadO.l0c!O: 16(2) 19(1) 21(1) 
DadO.l0c!1: 16(2) 19(1) 
DadO.l0c!2: 2(1) 
DadO.10c!3: 17(2) 18(1) 
DadO.l0c!4: 17(1) 18(2) 
DadO.11a!O: 1( 1) 16(1) 19(1). 
DadO.11a!l: 1(1) 16(1) 19(1) 
DadO.11a!2: 2(1) 
DadO.11a!3: 16(1) 17(2) 
DadO.lla!4: 16(1) 18(Z) 
DadO.llb!O: 16(1) 18(Z) 
DadO.llb!l: 16(1) 17(Z) 
DadO.llb!Z: Z(l) . 
DadO.llb!3: 17(Z) 18(1) 
DadO.llb!4: 17(1) 18(Z) 
DadO.llcIO: 16(Z) 19(1) Zl(1) 
DadO.llcl1: 16(Z) 19(1) 
DadO.llcIZ: Z(l) 
DadO.llc!3: 17(2) 18(1) 
DadO.llc!4: 17(1) 18(Z) 
DadO.12a!0: 1(1) 16(1) 19(1) 
DadO . .12a! 1: 1(1) 16(1) 19(1) 
DadO.12a!2: Z(l) 
DadO.1Za!3: 16(1) 17(Z) 
DadO.1Za!4: 16(1) 18(Z) 
DadO.12b!0: 16(1) 18(Z) 
DadO.1Zb!1: 16(1) 17(Z) 
DadO.1Zb!2: Z(l) 
DadO.1Zb!3: 17(2) 18(1) 
DadO.12b!4: 17(1) 18(Z} 
DadO.12c!0: 16(2) 19(1) 21(1) 
DadO.12c!1: 16(2) 19(1) 
DadO.12c!2: 2(1) 

0 
DadO.12c!3: 17(2) 18(1) 
DadO.12c!4: 17(1) 18(2) 
Dadl. lOa! 0: 16(1) 18(2) 
Dadl.10a!1: 16(1) 17(2) 
Dadl.l0a!2: 2(1) 
Dadl.10a!3: 16(1) 17(2) 
Dadl. lOa! 4: 16(1) 18(2) 
Dadl. lOb! 0: 1(1) 16(1) 19(1) 
Dadl.l0b! 1: 1(1) 16(1) 19(1) 
Dad1. lOb I 2: 2(1) 
Dad1. lOb! 3: 16(Z) 19(1) 
Dad1.10b!4: 16(2) 19(1) 21(1) 
Dadl. 10c! 0: 17(1) 18(2) 
Dad1. 10c! 1: 17(2) 18(1) 
Dad1. 10c! 2: 2(1) 
Dadl.l0c!3: 17(2) 18(1) 
Dadl. 10c! 4: 17(1) 18(2) 
Dadl.lla!O: 16(1) 18(Z) 
Dadl.lla! 1: 16(1) 17(2) 
Dadl.lla!2: Z(l) 
Dadl.llaI3: 16(1) 17(2) 
Dadl.lla!4: 16(1) 18(2) 
Dadl.11b!O: 1(1) 16(1) 19(1} 
Dadl.llb! 1: 1{ 1) 16(1) 19(1) 
Dadl.llb! 2: 2( 1) 
Dadl.llb!3: 16(2) 19(1) 
Dadl.11b!4: 16(2) 19(1) 21(1) 
Dadl.llc! 0: 17(1) 18(2) 
Dadl. llc! 1: 17(2) 18(1) 
Dadl.llc!Z: 2(1) 
Dad1.11c!3: 17(2) 18(1) 
Dad1.11c!4: 17(1) 18(Z) 
Dad1.12a!0: 16(1) 18(2) 
Dad1.12a!1: 16(1) 17(2) 

0 Dad1.12a!2: 2(1) 
Dad1.12a!3: 16(1) 17(2) 
Dad1.1ZaI4: 16(1) 18(Z) 
Dad1.1ZbI0: 1( 1) 16(1) 19( 1)-
Dad1.1Zbll: 1(1) 16(1) 19(1) 
Dad1.12b!2: 2(1) 
Dad1.1Zb!3: 16(Z) 19(1) 

--------- - - -----------



MemD-Rev-Be.ps 15-Sep-SO 12:49:11 Page 9 

Dadl.12b!4: 16(2) 19(1) 21(1) 

0 
Dadl. 12c! 0: 17(1) lS(2) 
Dadl.12c! 1: 17(2) lS(l) 
Dadl.12c! 2: 2(1) 
Dadl.12c!3: 17(2) lS(l) 
Dad1.12c!4: 17(1) lS(2) 
DadHclk'a: 2(1) 
DadHclk'a%: 22(1) 
DadHclk'b: 2(1) 
DadHclk'b%: 22(1) 
DadH4-' : 3(1) 21(1) 22(1). 
Dbuf.OO: 1(1) 4(1) 
Dbuf.Ol: 4(1) 7(1) 
Dbuf.02: 4(1) S(l) 
Dbuf.03: 4(1) S(l) 
Dbuf.04: 4(1) 9(1) 
Dbuf.05: 4(1) 9(1) 
Dbuf.06: 4(1) 10(1) 
Dbuf.07: 4(1) 10(1) 
Dbuf.OS: 6(1) U(l) 
Dbuf.09: 11(1) 
Dbuf.l0: 12(1) 
Dbuf .11: 12(1) 
Dbuf.12: 13(1) 
Dbuf.13: 13(1) 
Dbuf.14: 14(1) 
Dbuf.15: 14(1) 
Dbuf.16: 15(1) 
Dbuf .17: 15(1) 
DbufLd'a: 1(1) 20(1) 
DbufLd'a%: 22(1) 
DbufLd'b: 20(1) 
DbufLd'b%: 22(1) 
Dbuf4-' : 21(1) 22(1) 
dDad.02: 2(1) 

0 
dDad.03: 2.(1) 
dDad.04: 2(1) 
dDad.05: 2(1) 
dDad.06: 2(1) 
dDad.07: 2(1) 
dDad.08: 2(1) 
dDad.09: 2(1) 
dDad.l0: 2(6) 
dDad.11: 2(6) 
dDad.12: 2(6) 
dDad.13: 2(1} 
DisableEc' : 6(1) 21(1) 
DMadr. 01: 21(2) 
DMadr.02: 21(3) 
DMadr.03: 21(3) 
DMadr.04: 21(3} 
DMadr.05: 21(S) 
DMadr.05' : 21(2) 
DMadr.06: 21(3) 
DMadr.07: 21(3) 
DMadr.08: 21(3) 
DMadr.09: 21(U) 
DMadr.l0: 21(U) 
DMadr.11 : 21(U) 
dMD.OO: 1(1) 21(1) 
dMD.Ol: 7(1) 
dMD.02: 8(1) 
dMD.03: S(l) 
dMD.04: 9(1) 
dMD.05: 9(1) 
dMD.06: 10(1) 
dMD.07: 10(1) 
dMD.08: 11(1) 
dMD.09: 11(1) 

0 c.lMD.10: 12(1) 
dMD.11: 12(1) 
dMD.12: 13(1) 
dMD.13: 13(1) 
dMD.14: 14(1) 
dMD.15: 14(1) 
dMD.16: 15(1) 
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dMD.17: 15(1) 

U 
dMDMad.O': 3(1) 
dMDMad.l': 3(1) 
dMDMad. 2' : 3(1) 
dMDMad.3' : 3(1) 
DMuxClk! : 21(1) 
DMuxData: 21(1) 
DMuxData! : 21(1) 
DontLoadO: 2(3) 3(1) 
DontLoadl: 2(3) 3(1) 21(1) 
DontWriteMDM: 3(1) 21(1) 22(1) 
DoubleError' : 6(2) 21(1) 
dPipe34Ad.O: 6(1) 
dPipe34Ad.l: 6(1) 
dPipe34Ad.2: 6(1) 
dPipe34Ad.3: 6(1) 
DriveBMux' : 1(1) 20(1) 
dSTPerr: 4(1) 
dSynO: 6(1) 
dSynO' : 6(1) 6(1) 
dSynl : 5(1) 
dSynl' : 6(1) 6(1) 
dSyn2: 6(1) 
dSyn2' : 5(1) 6(1) 
dSyn3: 6(1) 6( 1) 
dSyn4: 5(1) 6(1) 
dSyn4' : 6(1) 6(1) 
dSyn6: 5(1) 6(1) 
dSyn5' : 5(1) 6(1) 
dSyn6: 5(1) 6(1) 
dSyn6' : 5(1) 6(1) 
dSyn7' : 5(1) 6(1) 
D+-CD: 3(1) 21(1) 
D+-CD' : 1(1) 3(1) 20(1) 
D+-CDdly: 3(1) 

0 
D+-CDdly' : 3(2) 22(1) 
O+-CDdlydly: 3(2) 
O+-Obuf: 3(1) 21(1) 
O+-Obufdly: 3(2) 
D+-ObufDly' : 3(2) 
D+-Dly' : 3(2) 
EccSeenOE' : 6(2) 
EccSeenError' : 6(2) 
ECFault: 6(1) 
Ecln.O: 5(1) 
Ecln.l: 5(1) 
EclnD.O: 5(2) 21(1) 
EclnO.l: 5(2) 21(1) 
EcOut.O: 4(1) 
EcOut.l: 4(1) 
EcOut.Z: 4(1) 
EcOut.3: 4(1} 
EcOut.4: 4( I} 
EcOut.6: 4(1} 
EcOut.6: 4(1} 
EcOut.7': 4(1) 
EcSout.OO': 1( 1) 4(1} 21(1} 
EcSout.Ol' : 4(1) 7(1) 
EcSout.02': 4{1} 8(1) 
EcSout. 03' : 4{1} 8(1) 
EcSout. 04' : 4(1) 9(1) 
EcSout.05': 4(1) 9(1) 
EcSout. 06' : 4(1) 10(1) 
EcSout.07': 4{ 1) 10(1} 
EcSout.08': 4(1) 11(1) 
EcSout.09': 4(1) 11(1) 
EcSout.10': 4(1) 12(1) 
EcSout.ll' : 4(1) 12(1) 
EcSout.12': 4(1) 13( 1) 

0 EcSout.13' : 4(1) 13(1) 
EcSout.14' : 4(1) 14(1) 
EcSout. 15' : 4(1) 14(1) 
EcSout.16: 4(1} 15(1) 
EcSout.17: 4(1) 15( 1) 
EnableFG' : 1(1} 20(1) 
Error' : 6(2) 
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ErrorsFromEc2: 6(1) 

0 
F.OO: 1(1) 
F .01: 7(1) 
F.02: 8(1) 
F.03: 8(1) 
F.04: 9(1) 
F.OS: 9(1) 
F.06: 10(1) 
F.07: 10(1) 
F.08: 1(1) 11(1) 
F.09: 7(1) 11(1) 
F.I0: 8(1) 12(1) 
F .11: 8(1) 12(1) 
F.12: 9(1) 13(1) 
F.13: 9(1) .13(1) 
F.14: 10(1) 14(1) 
F.15: 10(1) 14(1) 
F.16: 15(1) 
F.17: 15(2) 
FastD+-CD: 3(2) 
FastD+-Dbuf: 3(1) 
Fclk'a: 1(1) 
Fclk'a%: 22(1) 
Fclk'b: 20(1) 
Fclk'b%: 22(1) 
FG.O: 1(1) 
FG.l: 7(1) 
FG.2: 8(1) 
FG.3: 8(1) 
FG.4: 9(1) 
FG.5: 9(1) 
FG.6: 10(1) 
FG.7: 10(1) 
FG.8: 15(1) 
FHB: 3(1) 22(1) 

0 
FHD: 3(4) 22(1) 
Fin.OO: 1(1) 
Fin.Ol: 7(1) 
Fin.02: 8(1) 
Fin.03: 8(1) 
Fin.04: 9(1) 
Fin.OS: 9(1) 
Fin.06: 10(1) 
Fin.07: 10(1) 
Fin.08: 11(1) 
Fin.09: 11(1) 
Fin.l0: 12(1) 
Fin.11: 12(1) 
Fin.12: 13(1) 
Fin.13: 13(1) 
Fin.14: 14(1) 
Fin.15: 14{ 1) 
Fin.16: 15(1) 
Fin.17: 15(1) 
Flip.OO: 1(1) 6(1) 
Flip.Ol: 6(1) 7(1) 
Fl ip.02: 6(1) 8(1) 
Fl ip.03: 6(1) 8(1) 
Fl ip.04: 6(1) 9(1) 
Flip.05: 6(1) 9(1) 
Fl ip.06: 6(1) 10(1) 
Fl ip.07: 6(1) 10(1) 
Flip.08: 6(1) 11(1) 
Fl ip. 09: 6(1) 11(1) 
Flip.l0: 6( 1) 12(1) 
Flip.11: 6(1) 12(1) 
Flip.12: 6(1) 13(1) 
Flip.13: 6(1) 13(1) 
Flip.14: 6(1) 14(1) 

0 Flip.15: 6(1) 14(1) 
Flip.16: 6( 1) 15(1) 
Fl ip.17: 6(1) 15(1) 
Fout.OO: 1(1) 21(1) 
Fout.Ol: 7(1) 
fout.02: S{t) 
Fout.03: 8(1) 



MemO-Rev-Be.ps 15-Sep-SO 12:49:11 Page 12 

Fout.04: 9(1) 

() 
Fout.05: 9(1) 
Fout.06: 10(1) 
Fout.07: 10(1) 
Fout.08: 11(1) 
Fout.09: 11(1) 
Fout.10: 12(1) 
Fout.l1: 12(1) 
Fou.t.12: 13(1) 
Fout.13: 13(1) 
Fout.14: 14(1) 
Fout.15: 14( 1) . 
Fout.16: 15(1) 
Fout.17: 15(1) 
Fout+-O: 1(1) 3(1} 20(1) 21(1} 
F+-O: 3(1) 21(1) 
F+-O'IO 22(1) 
F+-O'!l 3(1) 
F+-O' !2 20(2) 
G.OO: 1(1) 
G.01: 7(1) 
G.02: 8(1) 
G.03: 8(1) 
G.04: 9(1) 
G.05: 9(1) 
G.06: 10(1) 
G.07: 10(1) 
G.08: 1(1) 11(1) 
G.09: 7(1) 11(1) 
G.I0: 8(1) 12(1) 
G.l1: 8(1) 12(1) 
G.12: 9(1) 13(1) 
G.13: 9(1) 13(1) 
G.14: 10(1) 14(1) 
G.15: 10(1) 14(1) 

0 
G.16: 15.(1) 
G.17: 15(2) 
GOv' : 1(1) 20(1) 
GenPOAO: 4(6) 
GenPOA1: 4(7) 
GenPOBO: 4(4) 
GenPOB1: 4(6) 
GenPI0: 4(2) 
GenPll: 4(2) 
GenP20: 4(2) 
GenP21: 4(2) 
GenP30: 4(2) 
GenP31: 4(2) 
GenPhl: 4(3) 21(1) 
GenPh2: 4(3) 
GenPh3: 4(2) 
GLd' : 1(1) 20(1) 
Gnd: 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) 18(1} 
19(1) 20(1) 21(1) 22(1) 

GNO: 21(1) 
HighAO: 1(1) 4(2) 7(1) 8(2) 20(3) 22(1) 
HighC: 1(1) 5(2) 6(4) 20(3) 21(1) 22(1) 
LastQWO: 6(2) 
LastQW1: 6(2) 
MakeO+-CO: 3(1) 
MakeO+-Obuf: 3(1) 
MakeFout+-O: 3(1) 
MakeF+-O: 3(1) 
MakeMOM+-O' : 3(1) 21(1) 22(1) 
MakeMO+-O' : 3(1) 
MakeSout+-O: 3(1) 
McrOld' : 4(1} 

0 McrOld'%: 22(1) 
McrO+-' : 22(1) 
MOO: 21(3) 
MOl: 21(2) 
M02: 21(2} 
M03: 21(2) 
M04: 21(2) 
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M05: 21(2) 

o M06: 21(2) 
M07: 21(2) 
MOMad.O'!O: 1(1) 
MDMad.O'!l: 3(1) 
MDMad.0'!2: 20(2) 
MDMad.l'IO: 1(1) 
MDMad.l'!l: 3(1) 
MDMad.l'!2: 20(2) 
MOMad.2'!0: 1(1) 
MOMad.2'!1: 3(1) 
MDMad.2'!2: 20(2) 
MOMad.3'!0: 1(1) 
MDMad.3'll: 3(1) 
MDMad.3'12: 20(2) 
MO~D: 1(2) 
MemClkEnable'a!%: 
MemError: 6(1) 
MemSH!%: 22(1) 
NoError': 6(2) 
PCFG.15: 1(1) 
Pipe34Ad.0: 6(4) 
Pipe34Ad.l: 6(4) 
Pipe34Ad.2: 6(4) 
Pipe34Ad.3: 6(4) 
Pipe4.04: 6(1) 
Pipe4.05: 6(1) 
Pipe4.06: 6(1) 
Pipe4.07: 6(1) 
Pipe4.08: 6(1) 
Pipe4.09: 6(1) 
Pipe4.10: 6(1) 
Pipe4.11: 6(1) 
Pipe4.12: 6(1) 
Pipe4.13: 6(1) 
Pipe4.14: 6(1) 
Pipe4.15: 6(1) 
preClkO'BO: 22(1) o 
preClkO'BO%: 22(1) 
preClkl'A: 22(1) 
preClkl'A%: 22(1) 
preClkl'B: 22(1) 
preClkl'B%: 22(1) 
preClkl'C: 22(1) 
preClkl'C%: 22(1) 
preClk2: 22(1) 
preClk2%: 22(1) 
preClk2'A: 22(1) 
preClk2'A%: 22(1) 
preClk2'B: 22(1) 
preClk2'B%: 22(1) 
preClk2'C: 22(1) 
preClk2'C%: 22(1) 
preClk2'O: 22(1) 
preClk2'O%: 22(1) 
preDin.OO: 1(1) 
preOin.Ol: 7(1) 
preOin.02: 8(1) 
preDin.03: 8(1) 
preDin.04: 9(1) 
preDin.05: 9(1) 
preDin.06: 10(1) 
preOin.07: 10(1) 
preDin.08: 11(1) 
preOin.09: 11(1) 
preDin.l0: 12(1) 
preDin.11: 12(1) 
preDin.12: 13(1) 
preDin.13: 13(1) 
preOin.14: 14(1) 
preOin.15: 14(1) 
preOin.16: 15(1) 

o 
preDin.17: 15(1) 
preFH'A: 22(1) 
preFH'A%: 22(1) 
preFH'x%: 22(1) 

20(2) 

21(1) 
20(2) 

21(1) 
20(2) 

21(1) 
20(2) 

21(1) 
3(1) 

22(1) 

20(1) 

9(1) 
9(1) 

10(1) 
10(1) 
11(1) 
11(1) 
12(1) 
12(1) 
13(1) 
13(1) 
14(1) 
14(1) 

20(5) 
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prepreClkZ'a%: ZZ(1) 

0 
prepreClkZ'b%: ZZ(1) 
prepreClkZ'c%: ZZ(1) 
prepreFH'%: ZZ(1) 
preSH'BO: ZZ(1) 
preSH'BO%: 2Z(1) 
preSH'x%: ZZ(1) 
SHA: ZZ{Z) 
SHB: 3(2) ZZ{t) 
SHO: 3{l) 4{t) ZZ(1) 
Sin.OO: t{l) 
Sin.Ol: 7{ 1) 
Sin.OZ: 8(1) 
Sin.03: 8(1) 
Sin.04: 9(1) . 
Sin.05: 9(1) 
Sin.06: 10(1) 
Sin.07: 10(1) 
Sin.08: 11(1) 
Sin.09: 11(1) 
Sin.lO: lZ{l) 
Sin.11: lZ{l) 
Sin.lZ: 13(1) 
Sin.13: 13(1) 
Sin.14: 14(1) 
Sin.lS: 14(1) 
SinO.OO l{l) 5(1) 21(1) 
SinO.Ol 5(1) 7(1) 
SinO.02 5(1) 8(1) 
SinO.03: 5(1) 8(1) 
SinO.04: 5(1) 9(1) 
SinO.05: 5(1) 9(1) 
SinO.06: 5(1) 10(1) 
SinO.07: 5(1} 10{ I} 
SinO.08: 5(2) 11(1) 

0 
SinO.09: 5(2} 11{1} 
SinO.l0: 5(2} 12(1} 
SinO. 11: 5( 2} 12(1} 
SinO.12: 5(2} 13(1} 
SinO.13: 5(2) 13(1) 
SinO.14: 5(2) 14(1} 
SinO.15: 5(2) 14(1} 
SinO.16: 5(1) 15(1} 
SinO.17: 5{ 1) 15{1} 
Si nO.17' : 5(4) 
Sout.OO: 1(1) 
Sout.Ol: 7( 1) 
Sout.OZ: 8(1) 
Sout.03: 8(1) 
Sout.04: 9(1) 
Sout.05: 9(1) 
Sout.06: 10(1) 
Sout.07: 10(1) 
Sout.08: 11(1) 
Sout.09: 11(1) 
Sout.l0: 12(1) 
Sout.l1: lZ(l) 
Sout.12: 13(1) 
Sout.13: 13(1) 
Sout.14: 14(1) 
Sout.15: 14(1) 
Sout .. O: 1( 1) 3(t} 20(1) 21(1) 
SpecialClk2: 3( 1) 22(1} 
StartEcChk' : 5(1} 21(1) 
StartEcGen' : 4( 1) Zl(l) 
SynO' : 6(5) 
SynOI27=O': 6(2) 
Synl' : 6(5) 
Syn2' : 6(S) 

0 
Syn3: 6(4) 
Syn3' : 6(3) 
Syn7' : 6(3) 
TempRef! : 21( 1) 
TempSense: 21(1) 
TempSense! : 21{l) 
Transport' : 3(1} 

·_---------_._--------------
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tSynO: 5(1} 21{1} 

() 
tSynl : 5(1} 21(1} 
tSyn2: 5(1} 21(1} 
tSyn3: 5(1} 21(1} 
tSyn4: 5(1} 6(3) 21(1} 
tSyn456' : 5{1} 6(1) 
tSyn5: 5(1} 6(3) 21(1} 
tSyn6: 5{1} 6(3) 21(1} 
tSy.n7x: 5(1) 21(1) 
vcc: 21(1) 
VEE: 21(1) 
Whatever: 21(U) 
WordInError' !O: 6{2} 
WordInError'! 1: 6(2) 21(1} 
WriteDO'a: 1(2) 3(1) 16(2) 19(2} 
WriteDO'b: 3(1) 16(2) 17(2) lS(2} 
WriteDO'c: 3(1) 16(2) 17(2} lS(2} 
WriteDO'd: 3(1} 17(3) 18(3) 
WriteDO'e: 3(1) 16(4) 19(2) 21(1) 
WriteDO'f: 3(1) 17{ 3) 18(3) 
WriteDl' a: 3(1) 16(2) 17(2) lS(2) 
WriteDl'b: 3(1) 16(2) 17(2) 18(2) 
WriteDl'c: 1(2) 3(1) 16(2) 19(2) 
WriteDl'd: 3(1) 16(4) 19(2) 21( 1) 
WriteDl'e: 3(1) 17(3) 18(3) 
WriteDl'f: 3(1) 17(3) 18(3} 
WriteMDM'a: 1(1) 20(1) 
WriteMDM'a%: 22(1) 
WriteMDM' b: 20(3) 
WriteMDM'b%: 22(1) 
WritePipe4'a: 6(1) 
WritePipe4'a%: 22(1) 
WritePipe4'b: 6(2) 
WritePipe4'b%: 22(1) 
.-Dbuf: 1(1) 

0 
'-Pipe4: 1.(1) 

o 


