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o 

blOB. OS 
b1OB.09 
b1OB.10 
b1OB.11 

OMadr.04 
DMadr.05 
DMadr.06 
DMadr.07 

b1OB.12 
b1OB.13 
b1OB.14 
b1OB.15 

OMadr.08 
DMadr.09 
DMadr.l0 
OMadr.ll 

PreSHCP' 
MufAdr"IOB' 

bClkEn' 

ire or to inhibit W 
if clock is stopped 

blOout'lO 

TIOA=Muff' 

ClockO'Oa 

5 
3 

12 
10 

6 
4 

13 
11 

5 
3 

12 
10 

6 
4 . 13 

11 

1~~~ 10 12 
L/SE212 

13 ~ 
1018 15 

12-.aUuCl664 

4 Q2 
5 

DMC102 

DO MC173 
01 
02 
03 CO 

01 
BO e1802 
B1 03 
B2 
B3 

5B C 
91 7 

00 MC173 
01 
02 
03 CO 

BO f18 01 
02 

B1 03 
B2 
B3 

5B C 
9 7 

5 
7 

OSO 

fa ~17a 
9 T20 , 

MidasEn.05F' 

1~ 
~ MidasEn.05T' 1'24C ,,",14 

15 
11 ;M6102 

MufAdr.06 
14 MufAdr.07 

. 

1 MufAdr.08 
2 MufAdr.09 
15 MufAdr.l0 
14 MufAdr.11 

Delaycnt = -7.5 
6.8 
6.5 
4.8 
1.1 -11.7 Out of 20 

l 

3 MufAdr"IOS' 

CCR MC231 ClockO'Da 
4 MC176 

OMadr.01 5 DO CO 1 DMadr.02 6 01 01 OMadr.01 
DMadr.03 7 02 02 4 DMadr.02 
OMadr.04 10 13 OMadr.03 

03 Q3 
DMadr.05 11 14 OMadr.04 04 04 
OMadr.06 12 15 OMadr.05 

05 05 
CI22 

91 

MC176 
OMadr.07 5 

00 CO 2 OMadr.06 
DMadr.08 6 3 OMadr.07 
DMadr.09 7 01 01 

4 OMadr.08 
OMadr.l0 10 02 02 

13 OMadr.09 
DMadr.l1 11 D3 03 

14 OMadr.10 
DMuxOata! 12 04 04 

15 OMadr.11 186 05 05 
CI23 

187 DMuxClk! 13""'15~1 
1~)2~ }9 

i--'MC102 

ECLTrueD 1 r--= 
P1 SIP 1<52 

P2 
P3 

9 P4 MufAd.1 12- XOMC166 
P5 6 MufAd.2 13 Xl 

X'>Y * X2 ut P6 7 MufAd.3 6 
cut P7 8 MufAd.4 5 X3 k24 
cut P8 X4 -

1? X<Y YO DMadr.01 11 
Y1 DMadr.02 14 

DMadr.03 7 Y2 

DMadr.04 4 Y3 
Y4 E' 

lS-

* Standard muffler addresses are 2000-2177 
See DskEth06.sil for information 
on how to set other addresses 

XEROX Project Drawing 

L 

..L 

MuxOataO 6 
MuxOatal 5 DO 

01 MuxOata2 4 
MuxOata3 3 02 

MuxOata4 11 03 Z 15 
D4 MuxOata5 12 
OS MuxData6 13 
06 MuxOata7 14 
07 

MU164 MufAdr.06 10 
MufAdr.07 9 S4 
MufAdr.08 7 52 k23 

81 E' 
2· 

MidasEn.01 T.02F.03F.04F' 

TIOA" IOout 
TO I I 
T1 i 

TIOA= Muf' -, 
/OBva/id I 
MufAdr"/OB' I 
MufAdrHold 

MufAdrvalid 

Latched data 

Signa/Valid 

File Designer 

12 

r--1!l 0 5 0 15 MufOata 

e17b 
11 

C T4 14 MufData' 
0' 

R MC231 
13 

6~ -0- 3 4 ~2 OMuxOata 

1. ~.JMC102 

IOinput IOour 

I i 
I I i 

I L 
I 

I I 
I 27ns I 

I 
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* Standard 10 Addresses are 10-17 
S 'f ECLTrueA 1 r--siP 641 ee DskEth06.sil for In ormation 

P1 j on how to set other addresses. 
P2 
P3 * Gut P4 TIOA·Ad.O 9 XOMC166 

12 Gut P5 5 TIOA·Ad.1 
13 X1 

x>Y rL Gut P6 6 TIOA·Ad.2 
6 X2 

Gut P7 7 TIOA·Ad.3 
5 X3 e1 P8 8 TIOA·Ad.4 X4 

10 1 MC175 114 
'i24 TIOA.O! - 10 X<y 3 TIOA.Us' 

YO 
1 e2b J )125 1 TIOA.1! 11 

Y1 
~ TIOA.21 14 

TIOA.3! 7 Y2 
~ TIOA.4! 4 Y3 
>t32" Y4 ...:.=.. E' 

Oil . 15 

Standard 
lOA 

TIOA.51 12 MC161 6 10 TIOA= Cont' 133 00' 5 11 TIOA=Muff' TIOA.5a 14 
54 

Q1' 4 12 TIOA=Data' Q2' 
TIOA.61 13 TIOA.6a 9 82 Q3' 3 13 TIOA=Ram' 

136 13 14 TIOA=Ta ' Q4' 
TIOA.7a 7 Q5' 12 15 TIOA = EthData' 

81 11 16 TIOA = EthCtrl' 06' TIOA.71 9 137 f07 Q7' 
E' E' 

TIOA=Us' 2 15 

FHCP 

10 Address decoding 

lOB receivers 

G @ID 10B.00! 
SEp.3 

MC197 

bIOB.DO @IOB.OS! 11~14 blOB. OS 

@ID 108.01! 
7S;>4 

b1OB.01 <W IOB.09! 12~15 bIOB.09 

<mID IOB.021 10S;> 13 bIOB.02 @) IOB.10! 
58>2 

b1OB.10 

@l) 108.03! 11~14 b1OB.03 <Q§Q) IOB.11! S~3 bIOB.'1 

MC197 

<QID IOB.041 1213>15 bIOB.04 @) IOB.121 
7[Y4 

b1OB.12 

@D IOB.051 
5&;>2 

bIOB.05 @IOB.13! 10~13 b1OB.13 

@D 10B.OS! S~3 bIOB.OS 

MC197 

<W IOB.14! 1113>14 b1OB.14 

@IOB.071 
7[Y4 

b1OB.07 ® IOB.151 12~15 b1OS.15 

@ IOB.1S! 10~13 b1OB.16 <Q§[) IOB.17! 
58>2 

b1OB.17 

0 
T1 + 17 + bus delay 

ECLTrueA 

NOTE: lOB dala received by this board is tested as part of the disk controller (Pg 18) 
Both the disk and the Ethernet check the data parity after it has gone 
through the respective FIFO's. 
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DskData.OO 3 XOMC174 DskData.16 3 XOMC174 

i X1 OX 2 10B.00 ECLTrueA 5 
X1 OX 2 IOB.16 

Host.O EthSlalus.16 4 
EthData.OO 6 

X2 
EthData.16 6 X2 

X3 X3 

DskData.01 13 
YO 

DskData.08 13 
YO 

HoSt.1 ~} Y1 
OY 

15 10B.D1 
RxOn ~} Y1 

OY 
15 10B.08 

Y2 Y2 EthDala.01 10 EthData.08 '0 Y3 Y3 

9 
k02 

9 
i03 

r---1-
52 

----1... 
52 

51 51 
E' E' 

141 141 

DskData.02 3 XOMC174 DskData.09 3 XOMC174 

i X1 OX 2 IOB.02 i Xl OX 2 10B.09 
Host.2 TxOn 
EthDala.02 6 X2 

EthData.09 6 X2 
X3 X3 

DskData.03 13 
YO DskData.10 13 

YO 

Host.3 ~} Y1 
OY 

15 IOB.03 
LoooBack ~} Y1 

OY 
15 IOB.10 

Y2 Y2 EthData.03 10 
Y3 

EthData.l0 10 
Y3 

9 k03 
9 

102 

-~ 
52 

-r-L 
52 

51 51 
E' E' 

141 14J 

DskData.04 3 XOMC174 DskData.l1 3 XOMC174 

~ X1 'OX 2 10B.04 i X1 OX 2 IOB.11 
Host.4 TxCollision 
EthDala.04 6 X2 

EthData.1' 6 X2 
X3 X3 

r--, 

U 

DskData.05 13 
YO 

DskData.12 13 
YO 

Host.5 ~} Yl 
OY 

15 IOB.05 NoWakeuos ~} Y1 
OY 

15 IOB.12 
Y2 Y2 EthData.05 10 
Y3 

EthData.12 10 
Y3 

9 
j02 

9 
h03 

J.. 
52 

r-L 
52 

51 51 
E' E' 

141 141 

DskData.06 3 XOMC174 DskData.13 3 XOMC174 

i X1 OX 2 IOB.06 ~ X1 OX 2 IOB.13 
Host.6 TxDataLate 
EthData.06 6 X2 EthData.13 6 X2 

X3 X3 

DskData.07 13 
YO 

DskDala.14 13 
YO 

Host.7 ~} Y1 
OY 

15 IOB.07 SlnoleSteo ~} Yl 
OY 

15 IOB.14 
Y2 Y2 EthData.07 10 EthData.14 10 Y3 Y3 

9 
j03 

9 
h02 

~J.. 
52 

-L 
52 

51 51 
E' E' 

141 141 

DskData.15 3 XOMC174 
MufData 5 Xl OX 2 IOB.15 

YO = Disk data TxFlfoPE 4 
Y1 = Muffler input bit EthData.15 6 

X2 

Y2 = Ether status X3 

Y3 = Ether data DskData.17 13 
YO MufData' 11 

EthStatus.17 12 Y1 
OY 

15 IOB.17 
Y2 EthDala.17 10 
Y3 

TIOA.5a 9 52 
h01 

TIOA.7a 
7 51 

G 
TIOA=Us' 5 ~2 

E' 
141 

blOin' 4 
JMC103 
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005 MemSH'! 

009 ClK.disk' 

008 ClKEnable'a! 

Common Clock circuitry 

[QB] IOin'l ~~3~ ______ ~b~IO~in~'%~ 130 IOReset! 

~C103 

[]EJ 100ut'! ~.,:;2 ______ ....:b:::;100~U::..l'.:..:!1..ll%:'" 
'klAC103 

Common 10 circuitry 

.!.:VE~E=-__ H,-I P' P16 

P2 U1 P'5 
~~~~-------------------~~~-----"":~P3 P'4 

~G:;:.ND~ ____ ---=!~ P4 P13 

P5 P,2 
.!.:VC~C,,--____ -='-l P6 20K P" 

Whatever 

P7 P'O 
P8 a23 P9 

Temperature Sensor 

----------------------------------~ 

Power connections are as follows: 

Stitch· Weld: 1 & 16 are GND 

Bis-5 

Multiwire: 16isGND 
B is-5 

except in locations 
'a1B, g03, andg16 
which are uncommitted 

1 
I1t f8-
r-

1 
f;6 ra r-

Whatever 

P' SPARE 1 P1 SPARE 1t. 
P'6 a- P16 
P8 a18 

-.:::... P8 f03 

P1 SPARE ..J- P' SPARE 
P16 ~~ P16 
P8 e19 ~ P8 

f06 

, 
I1t ra r-

1 
f;6 rs r-

Clk1% 

-v 
Out 

In 

+v 

LM3911 

~ 

13 
12 
14 

12 
13 
14 

Plugs into pins 1-4,13-16 
of Platform 

P' SPARE 
, 

P' SPARE I1t 
P'6 a- P16 
P8 f19 ~ P8 105 

P1SPARE 
, 

P1 SPARE T6" P16 rB" P16 
P8 i04 ~ P8 003 

Spare Socket locations for Multiwire 

XEROX Project Drawing ! Fi:e Designer Rev Date 

FHCP% 

Half Clock Period 
PreSHCP'% 

NC 

NC 

NC 

NC 

PrePreClock'% 

bClkEn'% 

PreClock1' Ba% 
PreClock1 'Bb% 

PreClock1 'Ca% 
PreClock1 'Cb% 
PreClock1 'D% 

PreClockO'A% 
PreClockO'B% 
PreClockO'D% 

blOReset% 

Tern Sense! 
MidasKFIFO 

1 P1 SPARE 16" 
8' P16 
-"'- P8 016 

1 P1 SPARE 16" 
8 P16 
-"'- P8 i04 

Page 
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·2v Drive 3 II Drive 2 lOA Drive 1 II Drive 0 lOB Ethernet lOB elk 

..... -A QID 
B 

® <lID @ @) 
C 0 E 

@:) 
I 

@.:) 
J L 

SecCnt 8,13 Disk 10 SecCnt TlOA Disk 10 DrCont lOB lOB lOB lOB Clock ,13 
LS169 MC102 MC1650 LSOB MC166 MCl650 8T98 MC174 MC197 MC197 MC197 MCl664 

X 1111 
SIP 

IIII 
SIP 

X IIII ~SIP X IIIIII IIIIII II 1111 III 
SecCnt Disk 10 Disk 10 i10A SIP Disk 10 Disk 10 'f7csB SIP lOB Clock 

LS169 MC125 MC1650 N125 MC175 MC1650 N125 MC174 MC174 MC174 MC174 SE231 
X III IIII IIII 1111. IIII IIII X X X X I 
SecCnt ECC SecCnt TW lOB lOB lOB lOB :>,~,1it 

N123 MC176 MC124 LS153 MC109 MC174 MC174 MC174 MC174 MC195 3 
II IIIIII IIII X II X X X X III. II 42 
Sec Cnt ECC ECC DrCont SIP TW I'U:C17O 

~SIP RxIW Ix IW RxTw 5,6 
4 

5 
43 

6 

7 
44 

8 

9 

PLAT 
X 
SecCnt 

N123 
II 
SecCnt 

LS169 
X 
SecCnt 

LS169 
X 
SecCnt 

LS174 
X 
Sec Cnt 

LS174 
X 
SecCnt 

LS174 
X 
Sec Cnt 

LS174 
X 
Muf 

MU164 
X 

Muf 
MUl64 

X 
Fifo Cnt 
MC158 

X 
Fifo Cnt 

F16 
X 
Fifo Cnt 

F16 
X 

Muf 
MU164 

X 

3,5 
MC100 

1111 
Ram 

MC139 x====-
Ram 
MC1~ 

X 
Ram 

F16 
X 
Temp 

LM3911 
X 
lVext 

MC195 
111111 

_--.A 

Next 

XEROX 
PARe 

MC176 MC113 LS174 MC231 MC170 MC231 MC231 MC135 MC231 
IIIIII IIII X II X X II II II II 
ECC ECC DrCont TW • LJ/SK IU Host TWCom 4,5 RxCRC 5,11 

MC176 MC113 S288 MC231 MC174 MC170 MC109 MC103 F9401 MC102 
111111 1111 .X II X X II III X 1111 

ECC Clock ,8 DrCont TW BitCI Test 4,8 Clock Clock RxCRC, 11 6,4 
MC176 SE212 LS155 MC231 MC175 MC231 SE212 SE210 MC125 MC135 

111111 II X II 11111 II II II 1111 II 
ECC ECC Muf r~~161 Test 1,4,10 Clock Clock RxSRDmp RxEOP 

MC158 MC176 MC102 MU164 MC158 MC124 SE210 SE210 MC135 MC231 
1111 I 11111 III X X III. I II I II II II II 
ECC,9 ECC FIFO Out Reg IMHeg tnHeg RxFSM RxSR RxFifo RxPar 4,12 

MC158 MC176 F145A MC176 MC176 MC173 MC176 MC141 F145A MC170 MC105 
1111 111111 X X X X I 11111 X X X III 
Out Reg FIFO Out Reg ShReg In Reg RxFSM RxSR Rx Fifo RxReg Rx Write 

MC231 MC231 F145A MC170 FOO MC173 MCM149 MC141 F145A MC176 F16 
II II X X X X X X X X X 
BitCI FIFO Out Reg ShReg In Reg RxFSM RxSR Rx Fifo RxReg Rx Fifo 

F16 MC104 F145A MC176 FOD MC173 MCM149 MC141 F145A MC176 MCM149 
X 1111 X X X X X X X X X 

FIFO Out Reg ShReg In Reg RxFSM RxSR RxFifo RxReg RxFifo 
MC103 MC103 F145A MC170 FOD MC173 MCMl49 MC141 F145A MC176 MC158 

1111 1111 X X X X X X X X X 
FIFO Out Reg ShReg In Reg RxFSM RxFSM RxFifo RxPar RxRead 

MC231 MC195 F145A MC176 FOO MC173 MC176 MC136 F145A MC170 F16 
II II III X X X X 111111 X X X X 

Muf Errors Cant Ic.;/OCK (J/OCK TxFSM TxFSM TxFifo TxPar TxWrite 
MU164 MC197 MC102 MC135 SE210 SE2l2 MC176 MC136 F145A MC170 F16 

X II 1111 1111 II II II I II III X X X X 
Fifo Cnt Fifo Cnt ,4 Cant Cont i c.;ont Clock TxFf;M TxSR Tx Fifo TxReg TxFifo 

MCM149 MC176 MC171 MC231 FOD SE210 MCM149 MC141 F145A MC176 MCl58 
X 11111 X II X II X X X X X 
Fifo Cnt Fifo Cnt BitCI Cont Cont IX/"~M TxFSM TxSR TxFifo TxReg TxFifo 

MC231 MC231 SE210 MC231 FOD MC102 MCM149 MC141 Fl45A MC176 MCM149 
II II II II X III X X X X X 
Clock Cont Fifo Cnt ,2 Ram Ram TxFSM TxSR TxFifo TxReg TxRead 

SE212 MC135 MC102 MC145A MC145A MCM149 MC141 F145A MC176 F16 
II II III X X X X X X X 
Clock Clock TAG Mut Ram TxCRC TxFSM TxSR Tx Fifo TxPar 8,10 

SE211 SE210 MC125 MC231 MC145A F9401 MC176 MC141 F145A MC170 MC105 
II II III II X X I II III X X X III 
Clock Clock Muf Muf Mut ETX TxCRC Clock Clock 9,10 FIFOs 

SE21 0 SE212 MC173 MC173 MC173 MUl64 MC125 SE210 SE210 MC104 MC176 
II II X X X X 1111 II II 1111 111111 

CNT DiskMuf ERX ETX EFIFO Pend Call GotBit 
MC195 MC136 MC173 MU164 MU164 MU164 MC135 MCl35 MC135 

111111 X X X X X II II II 
Ram CNT TAG TAG TAG RxPD ERX 8,12 EtherClk TxGo TxPE 

F16 MC136 MC135 MC173 MC173 MC176 MU164 MC124 K1115A MC231 MC231 
II X II X X X X 1111 X II II 
Ram CNT TAG TAG TAG RxPD 9, PE EtherClk EtherClk Status EFIFO 

F16 MC136 MCM149 MC173 MC173 F16 MC106 MC210 MC136 MC170 MUl64 
X X X X X X III II X X X 
Muf Muf TAG TAG TAG TAG RxPD 10 ,10.11.13 7,8 

M~~6 MUl64 MU164 F16 MC125 MC125 8T98 MCM149 MC231 MC102 MC135 
X X X 1111 1111 II II I X I 1111 II X 
Dr Stat Dr Stat Muf TAG TAG TAG Next,8 Next,7,12 Next Mut Muf 
MC109 MC103 MU164 MC125 MC125 8T98 MC105 MC104 MCll3 MU164 MC176 

II II I X ~SIP 1111 111111 III 1111 III X 
SIP 

X 
Dr Stat Dr Stat Clock SIP Muf Muf TAG Next Next 5,6,13 IP Muf Muf 

MC124 MC124 MC103 MU164 MU164 8T98 MC176 MC104 MC176 MC166 MC102 
1111 1111 1111 X X 111111 111111 1111 1111 . X 1111 

B 
IJ[] I][] C I3D D (][]E[EJF G H I 

rn::J OIQ] IJ][] 
J K L 

DID ill[] IJEJ 

Project Reference , 

Dorado Stitch·Weld board Layout --

Disk daisy chain cable 

File Designer 

10Aft Muffler 

31 chips common to Disk & Ether 
137 chips specific to Disk 
111 chips specific to Ether 
__ 9 _spare chip positions 

288 total chip positions 

Rev Date Page 

DskEth05,siI Bates/Boggs Ce 9/24/79 
------- ---

05 

+12v 

1 
41 
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3 
42 
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5 
43 
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8 

9 
45 

10 

11 
46 
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47 

14 

15 
48 

16 

17 
49 

18 

19 
50 

20 

21 
51 

22 

23 
52 

24 
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o 

o 

o 

XEROX 
PARe 

Cut SIP legs at k52 to set the 
Muffler addresses for the board. 

* Standard addresses are 2000·2177. 

Muff Addr P5 P6 

0000·0177 cut cut 
0200·0377 cut cut 
0400·0577 cut cut 
0600·0777 cut cut 
1000·1177 cut 
1200·1377 cut 
1400·1577 cut 
1600·1777 cut 

1* 2000·2177 cut 
2200·2377 cut 
2400·2577 cut 
2600·2m cut 
3000·3177 
3200·3377 
3400·3577 
3600·3777 

Cut SIP legs at j52 to set the 
Task numbers for the Ethernet. 

* Standard tasks are 6 & 7. 

Tasks P6 P7 P8 

2&3 cut 
4&5 cut 

1* 6&7 cut cut 
8&9 cut 

10 & 11 cut cut 
12 & 13 cut cut 
14 & 15 cut cut cut 

P7 

cut 
cut 

cut 
cut 

cut 
cut 

cut 
cut 

J 

P8 

cut 

cut 

cut 

cut 

cuI I 

cut 

cut 

cut 

The EtherFifo ROMs are identical and interchangeable. 
The DiskRead, EtherRcvr and EtherXmtr ROMs are not. 

Name Type # Location 

DskEth 
Disk 

DiskRead SG139 2 820 821 
DiskTag MC149 1 d21 
DiskUnits S288 1 d05 
DiskFifo MC149 1 b14 

Ether 
EtherPD MC149 1 h22 
EtherRcvr MC149 3 h09 h10 h11 
EtherFifo MC149 2 110 115 
EtherXmtr MC149 3 h14 h15 h16 

"Dorado Proms DskEtll" gets all proms for the DskEth board. 
"Dorado Proms Disk" gets all proms for the Trident half of the board. 
"DoradoProms Ether" gets all proms for the Ethernet half of the board. 

Project Reference Fife 

Cut SIP legs at e41 to set the 
lOA bus addresses for the board. 

* Standard addresses are 10·17. 

lOA P4 P5 

000·007 cut cut 
1* 010·017 cut cut 

020·027 cut cut 
030·037 cut cut 
040·047 cut cut 
050·057 cut cut 
060·067 cut cut 
070·077 cut cut 
100·107 cut 
110·117 cut 
120·127 cut 
130·137 cut 
140·147 cut 
150·157 cut 
160·167 cut 
170·177 cut 
200·207 cut 
210·217 cut 
220·227 cut 
230·237 cut 
240·247 cut 
250·257 cut 
260·267 cut 
270·277 cut 
300·307 
310·317 
320·327 
330·337 
340·347 
350·357 
360·367 
370·377 

PLATata04 

All reSistors 27K 
All capaCitors 330pf 

P6 P7 P8 

cut cut cut 
cut cut 
cut cut 
CUI 

cut cut 
cut 

cut 

cut cut cut 
cut cut 
cut cut 
cut 

cut cut 
cut 

cut 

cut cut cut 
cut cut 
cut cut 
cut cut 

cut cut 

cut 

cut cut cut 
cut cut 
cut cut 
cut 

cut cut 
cut 

cut 

Kl115Aatj20 

M 

23.530 Mhz 
xtalosc. 

Logo is near pin 1. 
This is a 14 pin pkg. 

IJ 

Board pins 8 & 9 aren't used. 
Remove bypass cap above pin 1 

Designer Rev Date Page 
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o 

o 

o 

Trident 

Daisy-Chain 

Cable 

Trident 

Radial 

Cable 

(upto 4 

cables) 

I 

12 

I 

16 

2 

Tag 

Register 

TriconD04.sil 

Sector 

Counters 

TriconD06.sil 

Disk 

Select & 

Sequencing 

TriconD05.s11 

Clock 

Receivers 

..... .If-~'----"'~ Data 
..... 1 r TriconD07.sil 

Notes lOB. lOA and Clocks are in DskEth* .sil 

XEROX Project Reference 

PARe Dorado Dorado Disc Controller -

Fire 

Code 

Generator 

, 
16 

I 

16 

16 , 

Clocks 

TriconD1 1 .sil 

Mufflers 

TriconD12.sl1 

State 

Control 

~ TrlconD02.sil 
TriconD03.sil 

Wakeup 

TriconD11.sl1 

FIFO 
& 

Register 
Control 

r TriconDOB.sil 

• T 
1------ 1------
1 I J 1 

1 1 

I 

2 

, 1 r 

16 

'1 

I 

TriconD10.sil 

~~~I SR ..l.~ Sync 
16 . : I J Reg I ..... 

I I I I 
16 
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1 Sync 1 J 1 
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~ _____ I ~ _____ I 
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File lDesigner Rev Date 

TriconD01.sil Roger Bates Ce 7119179 
--

Dorado 
Buses 

Page 

07 
-------~. -- ¥ 



C) 

G 
bIOB.08 
b1OB.l0 
b1OB.12 
b1OB.14 

b1OB.09 
blOB.ll 
b1OB.13 
b1OB.15 

Active 

OisableRun 

Load ControlRegCI 

Shift 
NextBlockCI 

XEROX Project 

PARe Dorado 

blOReset 

b1OB.05 7 DisableRun 

DisableRun 6 6148 
3 EnableRun 

ControlRe CI' 9 0' 

LastRamAddr' 4 
CCR MC231 
4 

RamCl'A 5 

12 
bIOB.06 10 

DSO 15 OebuoMode 

el4b 
DebugMode 11 

C O,~4 ControlReger 
~ry...- MC231 
13 

DisableRun 

5 
b1OB.07 7 r--S"-

BlockTiIIlndex D 0 2 

ControlReQCI' 6 e15a MC231 C 

~2 ~ 0,3 4 
CCR BlockTilRdv 

'-4J NotReadv' 5 LJ,02 IndexTW 

NeX1BlockCI EnWriteTW' is low when: 

~ 1 Fifo does not have 
.:.TI::=O::;A:.;:=;..:;D::l:a~ta=-' _____________ 7:...jJ, S 0 ~ a read word (Pg.9) 

Clockl'Ca 9 cl68 2 Program has Indicated 
=""'"'"'~=---------------"-I~1 3 it sent last word in block EnWriteTW' 
..:..:TI~O~A~=~Co~nt~' ____________________ ~6 , O'~--------------------------~~~~~ 

K R MCl35 
4 

11 D0114 HO 14 Read Block 
10 r 9 Dl Hl 

7 D2 H2 
03 H3 

~ 
FOO MC171 13 Empil/Block' 

OS T3 00' 

I PE' 14. EO' 
01' 

CC CCMR 02' 

4J13.12 1 03' 
d14 

~ RO' WriteBlock' Idle 2 ER' Rl' 
R2' 

4 CheckBlock' 
9 82 3 RdOnlYBlock' 11 

DOt15 HO 
14 R3' 7 

10 J 
81 E' 

9 Dl Hl 15* 
7 D2 H2 

D3 H3 DebugMode 

1 
FOO 

.4-DS T3 
PE' Sector 13 r--;,-. 9 7 J,S02 
CC CCMR Active 

12 ~5BitCloCk'B 9 el3a 
4 113.121 r 104 

CC 

EmotvBlock' 6 , 0,3 Idle 

6~ ~ MCl35 

Id13b 3 ContReoCI' ControlReaCI 

7~4 7Uo2 topg 17 SectorOvfl --------------,c13o_-------------------- --, 
197 

Midas- KSTATE 

Midas- KSTATE 

Midas- KSTATE 
Midas- KSTATE 
Midas- KSTATE 

Midas- KSTATE 

Active 10 
..... _.....:::Se=ct".orOvfl== __ Midas- KSTAT 
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ClearErrors 
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o 

o 

1 a22 
1( g;> 

02 
' .. 03 

EClTrueC 5 F16 
PE' 

SG139 1 11 
I~ CO~----------~OO 

COHO' 1i4 14 Q1 .,;2~_-r-_______ ---:;1°:-l01 

H1 H1~5---r---1~3HAO Q2 ~ 9 02 
H2 2 12 A1 Q3 ~ PromA4' 7 03 

CO'~4 
HO 1::1;;;5----,~ 
H1 t-;:2~-'" 
H2H:--., 
H3~ 

6 b19b 3 

I~ 

H3 3 11 AA23 Q4 56 5 F16 CntDone' 
r-+-I-H---1':':;0:..jA4 Q5 7 PE' b20 

a20 ~ 9 C MRCE' 

~4 
C195 

C MRCE' CE' WordClock' 13 11 2 1 6 10 b19d ...... 13 

PromA4' 13 12 6· 
Idle 

151 W~ 1 
WriteBlock' I ECl TrueC 

SG139 1 r-_--:N.:::e::.:.xt=B::.:lo~c::.:.k_ Midas-CO H:--f-H-' 

~95 

11~14 
1)ic3f95 

ShlftOut' 

ShiftOut Midas- I 
KFIFO 

ComcuteECC' 

Midas-I ComcuteECC 

Shiftln' 
KFIF0

1 

Shiftln Midas- I 
KFIFO 

PromA4' 

PromA4 

14 Q1 .,;2;--1-+...1 .......... KFIFO D. 
~--~13~AO Q2p3~~~-~~~~_1~0Ic1~~~13~~~~~~10~ 

L..----~12HA1 Q3 4 C195 CntDone' a19c r1.:::4 ____ -:.:Ne~x:.l:tB:::I::::OC::::;k~C::..1 
L----~1:-:1HA2 Q4 5 WordClock' 11 ~ 

:..pro~m::;A:;:;4 ______ ..I-~::::::::::j1~0:-tA3 Q5 6 Midas- KFIFO 100 
A4 Q6 7 loadTaa 6 
a21 Q7 9 CntDone' a19b 3 12 c12f ..... 15 loadCnt' 

CE' WordClock' 7 ~1905~"';:==~ 

:..::Re::.::a=dB:::.:I.::::oc::::k"--__ ~12"_1 b19f 15 15 1 L.1l.c D15 4 100 

C195 1~ I a19d )F-~W~Or~d~C~IO~C:-.k'~5f-QC\r:2 ...... -----T:.::a:l:/,.;,.a.~,:..:R:;::am:.:.:..-
lastRamAddr' i....tvIC100 CntDone' 9 I;'~~) 

I i....tvIC100 
I'"'"'i:b:::;2:"'1 -:::'CO=:t, ~'L~ Midas-KRAM (4) 

HOH'~4 ____ ~Rea~m~A~dd~r~.O~_~~~ ___ ., 
00,5 RamAddr.1 
01 H1~2~----~Rea~m~A~dd~r~.2~-~~---~ 
02 H2H3~----~R~a~m~A~dd~r~.3~-~-----' 
D3 H3~--------~~~~--~------'" 

EClTrueC 5 F16 
PE' 

C MRCE' 

RamCI'C 13 12 6. 

t-~1gH AO F145A 
7 A1 

t-t-l--"';'6~A2 e16 
I-+++-"""::.y A3 Midas- KRAM (12) 

ControlReaCI ~bl~O~B~.04~_~t-t~+-_~5~00 CO~2;--________ ~Ra~m~.~04~ 
b10B.05 4 1 Ram.05 
~bl~O~B~.0~6----~+:-It-+---:1~1:-101 Q1~1~5--------~Ra~m~.~06~ 
b~I~O~B~.0=7----~+:-It-t--~1;.,;2:-102 02H1~4---------=Ra>;O:m:..:...~07~ 
~~~---+~~--~~03 03~---------':":~~-

CE' WE' ='d"",le~ __________ ... 1~2-a~ 15 CntOone' 

c19 co'L~ld2~r 9 
Midas- KFIFO 31 131,--~ 

*Ra>;o:m:..:...'*04:=-__ -..:;;5!-tSO HO ~ 
Ram.05 6 2 
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~ 10L-, 
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:"::=':":"'--+¥"-I B3 H3 ~ 
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r-~SU' 
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C CI' 

~ 10 
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*R:::am.:.:,.:.:-12=-_......,H5!-f SO 
=R~am.:.:..:.:.13~_......,~64 B1 
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.:..:R"'am.:.:..;.:.15=--_......,t-'''''2:-1 B3 H31"'1,;;:;,4 --''--''''01 
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C CI' 

WordClock' 13 10 
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b1OB.12 
b1OB.13 
b1OB.14 
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H--I-+-...... 6~ A3 f16 
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AO F145A 9 

7 A1 

6 A2 f17 
A3 
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11 01 01 

12 02 Q2 
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CE' WE' 

31 13 
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1 
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14 
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14 
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Ram.11 
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Ram.14 
Ram.15 

u 
ent=O 

ShihOut.::-______ ~_------... OompECC. ~ ________________ ___ 

XEROX Project Drawing Control RAM File Designer Rev Date Page 

PARC Dorado and Format Counter TriconD03.sil Roger Bates Ce 9/24/79 09 -------- --- - -- ----
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o 

No Tag Timing if not one of: 
2 (Diy <14 dlygr3 and Is 12 

7 

8T98 

No TagTW without Bitelock 
c10a 2 SetTa TW 

DrSelecled 5 CE' 
ECl TrueC 10 J' 11; 

Q .... 100 ns CI C MRCE' ~ 13 TtlDriveTaq' 

d20b BitClock'C 13 /12J 61'--____ :::.:st7'ope:r..C:::.:/::.:OC:::.:k~---I 
whencnt= 11 

Internal 

11 Q' 14 DisableCnt 

------~~ MC1~ 
TaqDone 13, 

if Active ~~13::"-________ ....L1:..:;2:';922e 11 DriveTaa' 
1 151e2~ (DC) 

...--1---'-'001 

~_ DO MC173 

12- 01 
ECl TrueC 10· 02 
=:::':~~~------~D3 

Midas- KTAG (4) 

~;:.:12;.... _________ ....:;6:.t922C 7 CvlinderTaq' (DC) 1_11 le2~ 
QO ~21~----~D~riv:,",e:.:,.T .... aq~------, 1 

:AllmderTaa 
bIOB.OO 6 SO 
b10B.01 4 
b10B.02 13 B1 

Q1 15 HeadTaq ~ 
g~ 14 GanlrolTaa I 71~2~:r5~----------...;;4'-1922b - 5 HeadTaq' (DC) 

b10B.03 11 B2 ==::.--------:..o....t B3 e20 
SB C 
91 71 

~ 31~2~>-4:...------------=2, 922a 3 GantTag' (DC) 

L...--+-~ .~ MC125 8T98 
~ld~le __________ _,----~J ~ __ , 

VbbOl 1, 

Midas·· KTAG (12) 

~13 
...-+_ 11:,:;:55~ 1 e2~ 

TtITag.OOO 10 g23d ..... 9 TaqBus.OOO' (DC) 

~Ra::::m~.~04;-______ -+~53~ DO MC173 
Ram.05 
Ram.06 12 01 

~ (DC) 
_~JJ J~27;:.:12;....-..:.T!.t.tIT:.,:;a=a .. 0~0--~6:.t923C.:o-.:.7---T..,a,:;;!0~IB:::.:US::::.0;:::0,-'-

Ram.07 10 D2 
~~:"'--------+~D3 QO 1 Tag.OOO 1'-+--""'''''' 

Q1 ~125~r-__ ~T~a~Q .. o~O ________ --J 6 ~ 
laa.O ~( (DC) 

g~ 14 TaO.1 1 71~23b>,,-5_-..:.Tt:.:..IT'-'Oa=g .. 0,--___ 4-'-1923b):::~5--T.:...::a=aIB::;:;us~.0~'-
~bl~O~B~.0~4 ________ ~6~BO 
b10B.05 4 

~9' 
(DC) 

3 ~23a>,4,----:.T.:.:.frT.." a ... \0"-.. 1 ___ --"-I2 g23a.J-~3---T.:.:a ... !qL::IB:::.:uS:::..1.:..'--

L...-4--.:::.f Y BT98 
Vbb1! l' MC125 

bIOB.06 13 B1 
b10B.07 11 B2 
~~"--------+!.!-.I B3 e21 

SB C 
91 71 

1---.... '---i 
14 ........ 
~ h2d >13""---:.T.:.:..tlT,-,oa=g .. 2:...-__ 1 ... 4'-j g23f ~ ...... o....:.13""---"Ta""!g:r.=IB'""u""S.=-2'- (DC) 

15 I 
=Ra""'m"" . .::.:080'--______ -t--'E53'-' DO MC173 
Ram.09 
Ram.10 12 01 

~ (DC) 
. .11 1 12~.,12;....--:.T.:.:.tlT.:.:a=a .. 3;:..-. __ ..:.1.:::.;2 923e::o-1.;..;1"--_T:.:;a=0IBu:::.:s:.:..3:..' __ 

Ram.11 10 D2 
~~---------r~D3 QO ~1~r-_.,;T"",aa,,"".2~ ______ --I I'-+~"'" 

~bl""O-=B:.:;.08~ ______ -t-..;::6,-,SO Q2 15 Tag.4 c 5 TtlTag.4 14 13 TaoBus.4' (DC) 
Q12 Taa.3 ~ 

~:g~:~~ 1~ B1 Q3 14 Taa.5 l_-+1-.;7:<..jf22b ~----:'~""'-----....:...:...jg24f ")::~~.....!.:~=:::--
b10B.11 11 B2 9, 

==:...:---------t-:...:.....t ~Bf20 C ~~4:..--..:.T!.t.lIT:.:;a=a .. 5~--1.:.:;2:.; g24e:x>.:.11"-. __ T..,a,:;;!0~IB:::.:us::::.5e:r..'_ (DC) 

91 71 v BT98 
1----11 11..-_-; Vbb2! 11 MC125 

~~13::..---:.T!.t.tlT:.:;a=a .. 6~ __ 1.:.:;0:.t92~:x>~9---T..,a,:;;!O~IB:::.:US::::.6e:r..·_(DC} I 151f2~ 
::Ra~m!!.:.~12'.'-______ +~53~ DO MC173 
Ram.13 
Ram.14 12 D1 
Ram.15 10 D2 
~~~-------+~D3 

r i r-+~_10..;..11'-ibc ~12;....--:.T!.t.tlT:.,:;a:l;W.a .. 7 ____ ....:;6~ 924c~.:..7 ___ T~a=OIB:::.:us:::;.7,-' __ (DC) 

QO ~21~1-__ -=T,:=;aa:::..6::-______ --, J 
Tag,7 

b10B.12 6 SO Q115 Tan .8 ~ (DC) 
g~ 14 Tao.9 I 7 1 b~~5"-----!T.!:.tlT.:.:a,:;;a:.:.::.8:.._ __ .-;4~ 924b:l>.:t.5 __ .....!.:Ta=OIB:.:;:u:::.:S.;::.B'-b10B.13 4 

b10B.14 13 B1 
b10B.15 11 B2 
=~':::"'-------+'-'-IB3 

f21 
SB C 

2 (DC) 
123a .>-4:...---..:.T:.:..tIT,-,oa""o;.:;:.9 ____ -=2, 924a ~::J-"'3---T.;.;a=gIB'""u""S . .;.9'-

L--+......:3=:..j v MC125 8T98 ----=.I 71 

~Ta~aQ~·~~IO~B~ ____ 1~3~ ,~1~5 __ ..:.T~aQ~(C~I.O~C~k~'--II ____ ~ 

~Ta~~g~·~~R~a~m~ __ ~1~2~ 1~r'l~9 __ ~Ta~g(C~,O~C~k_ 
Vbb3! 1"' 

2 9. ~ ~~~: g23g IBT98 

C102 

ytrile!nhibit' 

If Eiror during write ;1~17a>,4-----------; 1 I I 
8T98 
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C) 

0 
(DC) 

(DC) 

(DC) 

(DC) 

lS174 S288 00 H9;.---*'Se::+le""c'Et0f-__ --' 
7 Select1 

3 DO QO 2 14 01 H:-..... ~~~---~ 
~~~--------------~4 H5~----~1~3~AO 02~6~-*Se~le~c~t2~------~ 
';':;:~~---------------;...!6 01 01 7 12 A1 03 5 Select3 ...... _~ 
,;,:;:==:.::-------------~ 02 02 11 A2 04J-::4;-~Tt::;ISe~le~ct~.0:_, 
~~~-----------_:1~1 03 03 10 A3 3 TtISelect.1 
.:...I:.:~~ ______________ .... 1~3 04 Q4 12 10 A4 05 ~-.:..::::=:::.::.; 

1 05 Q5 Q6 
CK Cl' d04 d0&s?7 

TtlOriveTa ' 9 1 ~15:?T---' 
~~~~--------~ 
TtlRunOK 

lS155 

TIITa .4 
DO 

Vbb5 10 
d06 

WriteBlock' 11 
DR' 

TtiSelect.O 
TtlSelect.1 S2 

S1 

TtlOriveTa ' 
TtIRunOK' 

OisableRun 10 

Vbb5 11 

7 ldSubSeclorO' 00' 6 ldSubSector1' 01' 5 ldSubSector2' 02' 4 ldSubSector3' 03' 

RO' 9 UnitO"Oata' 
10 Unit1 "Data' 
11 Unit2"Oata' 
12 Unit3"Oata' 

TllRunOK 

13 TIIRunOK' 

The characteristics of the MC125 

indicate that TtIRunOK' should be 

high whenever + 5V is ON and -5V is OFF. 

Seeklnc Midas- KSTAT (DC) TtlRead 

HeadOvfl Midas- KSTAT (DC) TtIOnLine' 

OevCheck Midas- KSTAT (DC) TtlTerm' 

ReadOnl Midas- KSTAT (DC) TtIOffSet' 

TTlTrueC 
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x MC124 

91 VCC 
x MC124 

91 

3 Seleeto' (RO) 

5 Selecl1' (R1) 

1 Select2' (R2) 

9 Select3' (R3) 

Low • select drive 

Select.O Midas- KSTATE 

Select.1 
Midas- KSTATE 

8T98 

NolRead ' 

NotRead 
Midas- KSTAT 

NotOnLine Midas- KSTAT 

NoOnLine and NoTerminator 
are merged because we are 
out of mullfer inputs 

10ffset Midas- KSTAT 

Midas- KSTAT 

Controller 
errors 

o 

Disk 
errors 

XEROX 
PARe 

ReadOataErr 
FifoUnderflow 
FlfoOverflow 
SectorOvfl 
lOB Pari Err 

OevCheck 

Seeklnc 

HeadOvfl 

NotSelected 

NotRead 

NotOnLine 

Project 

Dorado -.-

14 ContErrs' 2 b52c TERM 

errors if 
writing 

WriteBlock' 7 

BitClock'C 9 

Ta "lOB 

3 

If an error occurs while writing 
then diaable the Tag bus drivers 
until the Tag register is reloaded 
from the processor. 

Wrilelnhibit' 

'r-...:o... ______ -"W ... r,..,ite..,E:;:,rr""o"-r_ Midas- KSTAT 
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L5174 L5174 
3 

DO CO GNO L5169 15 SeClOrO' 
TlITa .000 3 DO CO GNO 1 L5169 15 Sector2' 4 1 UO RC' TIITa .00 4 01 01 01 01 UO RC' 

6 7 6 80 1 TlITa .0 6 7 6 80 1 
11 02 02 

10 HO 2 TlITa .1 11 02 02 
10 HO 2 

13 03 03 
12 

5 81 H1 3 TIiTa .2 13 03 03 
12 

5 81 H1 
3 04 04 482 H2 04 04 4 82 H2 14 

05 Q5 15 3 83 H3 4 TIITa .3 14 
05 Q5 15 3 83 H3 4 

C) CK CL' a08 10 CK CL' a10 
10 

LdSubSeclorO' 9 1 7 ET' ao1 
LdSubSeclor2' 9 1 

7 ET' aD6 
EP' EP' 

CK LO' CK LO' 

(RO) 2 9 (R2) 2 9 
3 8 

SeclndxO' Seclndx2' 

LS174 LS174 
TIITa .000 3 DO CO GNO LS169 15 Sector1' TtlTa .000 3 DO CO GNO LS169 15 SectorS' TlITa .00 4 UO RC' TlITa .00 4 UO RC' 01 01 01 01 
TlITao.O 6 02 02 7 6 80 HO 1 TIiTa .0 6 02 02 6 80 HO 1 
TIITa .1 11 10 2 TIiTa .1 11 10 2 
T1ITao.2 13 03 03 

12 
5 81 H1 

3 TtiTa .2 13 03 03 
12 

5 81 H1 
3 

TtiTa .3 14 04 04 
15 

4 82 H2 4 TIITa .3 14 04 04 
15 

4 82 H2 4 05 Q5 3 83 H3 05 Q5 3 83 H3 
CK CL' a09 10 CK CL' a11 10 9 1 7 ET' a02 LdSubSectorS' 9 1 7 ET' ao7 

EP' EP' 
CK LO' CK LO' 

(R1 ) 2 9 (R3) 2 9 
6 11 

Seclndx1' Seclndx3' 

0 

1.2us 

Seclndx' = LJ 
Sector LS169 will count Composite sector/index 

OneShot '3.0US (DC Midas- KSTAT ) Ttllndex' 5 --......"..4 Sector 

6 c03a T2 

o 

Seclndx' = I 4.5 US r-Index 

b.Ous I 
LS169 will load 

OneShot 

Seclndx' = 
Either 

LS169 = 0 LS169 will load 
OneShot 

Sector 

The above sector counters require the TRIDENT 
disk to have its sector counters set to provide 
117 "sub-sector" pulses per revolution. 
This is done by setting the disk jumpers as follows: 
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CloekM1! 

ECLTrueA 

(R2 ) CloekP2! 
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DataPO 

DataMa 

DataP1 

DataM1 

·DataP2 

OataM2 

DataP3 

DataM3 

Midas- KSTATE 
Read Data 
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c 

FifoWaddr.O 5 DO MC158 
FlfoWaddr.1 3 
FifoWaddr.2 12 

01 

FifoWaddr.3 10 02 1 FifoAddr.O D3 QO 2 FifoAddr.1 
FifoRaddr.O 6 01 

5 FlfoAddr.2 
FifoRaddr.1 4 eo 02 14 FifoAddr.3 
FlfoRaddr.2 13 B1 Q3 

FifoRiddr.3 11 B2 
B3 

SB 814 

MC149 
FifoWaddr.O 4 

AO 15 51 c14b 12 FifoFull 
FlfoWaddr.1 2 QO T1 
FlfoWaddr.2 3 A1 61 c14C 13 I MC176J 
FlfoWaddr.3 9 A2 14 WriteTW' Fit 

01 T1 
FlfoRaddr.O 10 A3 I MC176 1 71 c14d 14 
FlfoRaddr.1 6 A4 12 ReadTW' Fit 

02 T1 
FlfoRaddr.2 5 A5 

101 c14e 113 I MC176 I FifoEmJlty~ FlfoRaddr.3 7 A6 03 
11 

T1 
A7 b14 I MC176\ 

CE' 

ole 13 

oge2 

FHCP 91 13- I c14h I 

Delay Cnt = 5.5 
32 
..u... 
40.3 

Midas- KF/FO (4) 

k1'Ca 9J 

~~ 
CO'~4 FifoWaddr.O 

DO HO 15 FlfoWaddr.1 
01 H1 2 FifoWaddr.2 

7. 
02 H2 3 FifoWaddr.3 
03 H3 

Cloc 

ECLTrueC 5 F16 
PE' a15 

(Tl) 
C MRCE' 

FifoWaddrCl' 1311216 
ClearTWs 

InRe "lOB FifoFuJl 

FifoOverflow 10 

Output timing Midas- KSTAT 
FifoFuJl 

FifoOverflow 
TO InR Full' 
T1 

lOout Clock1'ca 

InRegFull 

FifoWr ClearErrors 

Fifo Inc 
ent =13 15 

WriteTW 
Midas- KF/FO (4) 

DlslcTW FifoRaddr.O 

0 FifoRad r.1 
FifoRaddr.2 
FifoRaddr.3 

FifoEm 11 ECLTrueC 5 OutRe Write' 
OutRe Full 10 

10 

10 

FifoUnderflow 

read into shift reg 

Midas- KSTAT 
OutRe Full' FifoUnderflow 

TIOA=Data' 12 read into Dorado 11 

blOin' 13 Clock1'Ca 

ClearErrors 

Input timing 

"Read" 
"Compare" 

TO 

11 TO 

lOin' T1 

0 OutRegFull I lOin' 

OutRegFuU 
FifoDec U U ent =0 

ent =2 1 0 FifoDec ReadTW I 
DiskTW DiskTW 
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(1'1) FifoAddr.O 10 
AO Fl45A Write TO Shih/compute 

5 MCl58 
Midas· KSTAT 

FlfoAddr.l 9 EccData.32 1 WriteData 
ShiftReo.OO 5 FlfoAddr.2 7 Al ReadT1 ShlftReo.OO 6 D a 
ShlftReo.Q1 3 

DO MC173 
FlfoAddr.3 6 A2 d12 (T1) B b08e 

ShiftRea.02 12 01 A3 
D2 MC176 

ShiftRea.03 10 
03 ao 1 5 DO ao 2 5 DO ao 2 DskData.OO 11 

DO HO 
14 ShiftRea.OO 

2 4 1 6 3 DskData.Ol 10 15 ShiftReg.Ol 
bIOB.OO 6 01 15 11 Dl 01 15 7 D1 01 

4 DsKData.02 9 D1 H1 2 ShiftReo.02 
b1OB.01 4 so 02 14 12 

D2 02 14 10 D2 02 
13 DskData.03 7 D2 H2 3 ShiftRea.03 

b1OB.02 13 
B1 03 03 03 11 03 03 

~ 
D3 H3 

b1OB.03 11 B2 CE' WE' 12 04 Q4 
~ 

FOO 
B3 g12 3* 13/ 05 Q5 .1§. os FifoCI' Ce12 ShiftRegLd' 5 

PE' 
f12 

SB C 

OutReaCI' A 91 
InRea"SR' 91 71 CC CCMR 

FifoAddr.O 10 InReaCI' AO Fl45A 4J13*12. FifoAddr.1 9 BitClock'B 
Al ShiftRea.04 5 00 MC173 FifoAddr.2 7 

ShiftRea.05 3 FlfoAddr.3 6 A2 dl1 

HO 14 _IShiftRea.04 
ShiftRea.06 12 01 A3 
ShiftReg.07 10 02 1 5 ~ DskData.04 11 

D3 ao DO ao 00 
01 

2 4 
Dl 01 

1 DskData.05 10 H 15 ShiftRea.05 
b1OB.04 6 15 11 r.t5 OskData.06 9 D1 1 2 ShiftRea.06 
b1OB.05 4 BO 02 14 12 D2 02 ftr OskData.07 7 02 ~~ 3 ShiftReg.07 
b1OB.06 13 B1 Q3 03 Q3 r-- 03 

b1OB.07 11 B2 CE' WE' 
~ 

FOO 
B3 3* 13/ DS g11 FifoCI' ShiftReaLd' 5 

PE' f11 
SB C 

E 

o 

InReo"SR' 9 71 
CC CCMR 

FifoAddr.O 10 InRegCI' AO F145A 4]13*12. FifoAddr.l 9 BitClock'B 
ShiftRea.OB 5 DO MC173 FifoAddr.2 7 Al 

MC176 A2 dl0 ShlftReg.09 3 01 FifoAddr.3 6 
A3 

5 00 ao ~ 
HO 14 I ShiftRea.OB 

ShlftRea.10 12 6 
ShiftReo.11 10 02 1 5 2 7 01 01 ~ OskData.08 11 

D3 ao DO ao D2 02 4 
00 

01 2 4 01 01 1 10 03 03 13 OskData.09 10 
01 

H 15 ShiftReJt09 
bIOB.OB 6 BO 02 15 11 D2 02 15 11 D4 Q4 14 OskData.10 9 

D2 
H~ 2 ShiftReg.l0 

bIOB.09 4 14 12 14 12 15 DskData.11 7 
b1OB.10 13 Bl Q3 03 03 D5 Q5 D3 

H3 3 ShiftRea.l1 

b1OB.11 11 
B2 CE' WE' Cel0 

-4 FOO 
B3 31 13/ 

OutReaC"A
9

1 

DS g10 FifoCI' ShiftReoLd' 5 PE' flO 
SB C 

o 
InReo"SR' 9 

7J 
CC CCMR 

FifoAddr.O 10 InRegCI' AO F145A 4(13 11112* FifoAddr.l 9 BItClock'B 
ShiftRea.12 5 DO MC173 FifoAddr.2 7 Al 

ShlftReo.13 3 FifoAddr.3 6 A2 d09 
01 A3 

HO 14 1 ShiflReg.12 
ShiftRea.14 12 D2 MC176 
ShiftReo.15 10 D3 QO 1 5 DO ao 2 5 00 QO 2 DskData.12 11 

DO 2 4 1 6 3 DskData.13 10 
b1OB.12 6 01 15 11 D1 01 15 7 Dl 01 

4 DskData.14 9 Dl H1 15 ShiftReg.13 

BO 02 D2 02 D2 02 D2 
,2 ShiftRea.14 

b1OB.13 4 14 12 14 10 13 DskData.15 7 ~~ 3 ShiftReg.15 
b1OB.14 13 Bl Q3 03 03 11 D3 03 

~ 
D3 

b1OB.15 11 B2 CE' WE' 12 D4 04 
ShiftReg.in 6 FOO 

B3 3111 13/ D5 05 ~ DS g09 FifoCI' ShiftReoLd' 5 f09 
SB C Ce08 PE' 

OutReaCI' A 91 
InReo"SR' 91 71 CC CCMR 
InReaCI' FifoAddr.O 10 AO Fl45A BitClock'B 4(13*12. 

FifoAddr.l 9 
A1 ShiftReo.16 5 DO MC173 FifoAddr.2 7 
A2 d08 ShiftRea.17 3 FifoAddr.3 6 MC176 

RdOnlvData' 12 D1 A3 ClearTWs 
DskData.16 5 DO QO 2 OutPar.16 

D2 DskData.17 6 3 OutPar.17 CheckData' 10 1 5 ~ 4 Dl 01 
D3 co DO co RdOnlvBlock' 7 4 RdOnlvData' 

2 4 D2 02 
01 Dl 01 

1 Check Block' 10 13 CheckData' 
b1OB.16 6 15 11 1'5 D3 03 

BO T102 D2 02 10 S 15 ShiftReoLd' 11 14 CkFifoParitv' b1OB.17 4 14 12 ll- D O~ D4 04 
B1 Q3 D3 03 dlnRegf-SR' li., ~5 InRegf-SR' 

ECLTrueC 13 e06b D5 05 
ECLTrueC 11 B2 CE' WE' 

ll,. C CfOB See TriconD11. 
B3 gOB 3* 13J O'~ FifoCI' 

9J SB C 5 R BitClock'B 
InReaf-SR' 9 71 7 r-"-S'- 13 
InReaCI' FI F 0 -:"D 0h 

Ii..tJ6a 
En ReadTW 

In Register EnChecl(TW' 

OutRegCI'A 9 0' 
3 EnWriteTW' 

CCR MC231 EccData.32 3 
MC158 2 ShiftRea.in 

4 ReadDala 4 D 0 
Out Register B bOBd Shih/compute 

sif 

ShiftRe .00 
MC170 MC170 Shift Register 

ShlftRe .01 
ShiftRe .02 
ShlftRe .03 

A 
2 ShiftRe .16 

A 2 
ShlftRe .04 Midas- KSTAT 

0 
ShlftRe .05 

B 
15 dFifoPari Err 

B 
15 FifoPari Err ShiftRe .06 

ShiftRe .07 
ECLTrueA ell e09 Parity 

CI CI CI CI Check/Gen 
OutPar.16 13 14 OutPar.17 13 14 

ClearErrors 
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o 
Write/read MC158 
,::;Ec,..c:::D;.::ata=.2:.;.1 --iH 0 Q I-'-....,.....;:~ 

B b07e 

Shift/Compute 
EccData.21 MC158 14 
===~~HD Q 

B bOBb 

EccData.32 

Write/read 

ShiftRe .00 10 
MC158 

14 o Q 
11 B b07b 

Read Data 

Write/read 

12 MC158 
15 

13 o Q 
B b07c 

EccData.32 
EccData.21 

o 

Write/read 

POLYNOMIAL DIVIDER FOR FIRE CODE GENERATION 

14 EccData.32 

READ POLYNOMIAL: X 11 + X2 + 1 

WRITE POLYNOMIAL: X32 + X23 + X21 + X 11 + X2 + 1 

READING/WRITING ECC: 32 bit long shift register 

READ POLYNOMIAL: X21 + 1 

15 EccData.21 

3 MC158 2 

o Q~---r------~~~----~;;~~--~~~'---~ B b07d 

ComputeECC 

Write Block' 

o 
BitClock'A 

XEROX Project 

Shift/Compute 

915B bOBf 
MC158 

Write/read 

9 

Drawing 

EccData.32 

PARe Dorado Fire Code Generator -.-- ..... 

ClearErrors 

Error" ECC output is never 
a one during output 

12 

~~~===~ ___ .l.:10"-fD S Q 

c09b MC231 Midas- KSTAT 
Com uteECC' 11 
====~---...:...:.....fC Q,~1~4 __ ...:R..:.:;e~a::::.:dD~a::::ta::::E::.:rr:....._ 

R 

1!'i 13 
.. Set to inhibit write due to: 

1) ECC compute Err 

Microcode set due to: 

ReadDataErr 
2) Read and compare 

3) Ecc checksum err 

CheckSumErr 

File Designer Rev Date Page 
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ClearlndexTW 

BlockTilRd 7 

Index' 
midas- KSTATE 

0 ClearSectorTW 

BlockTi!!!ndex 

midas- KSTATE 
Sector' 

ClearTWs 

NotRead 

SetTa TW 9 
10 

OutRe Full' 

EnCheckTW' t= ___ --=O,:::is""kTW:...:.:.-<117 

midas· KSTAT ______ .. 1:H1:.-1 
RdFifoTW 12 10 
WrFifoTW 13 

ReadTW' 10 

MC109 
midas- KSTATE 11 ClockO'Bc 

( Ether clock) 
EnReadTW' 11 

OisableRun 

WriteTW' 
EnWriteTW' 
WriteBlock' 

bIOB.OO 5 DO MC173 
b1OB.01 3 
b1OB.02 12 D1 

b1OB.03 10 02 1 PreReadOata D3 QO 2 PrePreBitClock Set at the start of a "Read & Compalr" block. 

~. 
01 15 Must be cleared by microcode if all words compalr. 

SO 02 14 CheckSum Err 

71.-

ClearErrors 1~· B1 03 

11. 
B2 

B3 d18 Pulsed by microcode if it finds CheckBlock' ComoareErr' o 0 2 
SB C an ECC checksum arror after read. Shiftln 6 ~09a MufAdr"IOB' 91 7/ 

Clock1'Cc 
~ 0' ~. 

b1OB.04 5 
CCR MC231 

DO MC173 4 b10B.05 3 
b10B.06 12 01 
b10B.07 10 D2 
~~~-----~03 

o 

QOH1~ ____ C~I~ea~r*ln~d~ex~TW~. 
2 ClearSectorTW 

01~15~----C~I~ea~r:TW~s~~ 
02~147----~C~I~ea~r~E~rro~rs~- 7 
03~------~~~~--------------~ 

OisableRun 
1 clock period pulses 
after a Muf .. 108 instruction 

MufAdr"IOB' 
Clock1'Cb 

bIOB.OO 3 MC170 bIOB.DB ::I MC170 Dorado lOB parity check 
b1OB.01 4 b1OB.09 4 
b1OB.02 5 b1OB.10 5 
b1OB.03 6 A~ b1OB.11 6 A j 
b1OB.04 7 b1OB.12 7 
b1OB.05 9 

BrJiL 
b1OB.13 9 B..:!2.. 

b1OB.06 10 b1OB.14 10 
b1OB.07 11 b1OB.15 11 IOBParitvErr 6~ g04 f04 b1OB.16 12 bIOB.'7 12 

CI CI CI CI MC197 

ECLTrueA '3 '41 ECLTrueA '3 14- 5 
midas-dlOBParitvErr .7"'='S 

bIOout'!O 11 ~14 
o 0 2 IOBParitvErr 

SamclelOBcaritv' 6 b12a 
TIOA=Us' 10 C 

Lz,03 Clock1'Cb 9 O'~ CC 
ClearErrors + MC231 

o 
KSTAT 
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MidasEn 05F' 

ATE I MufAdr.09 10 
MufAdr.l0 9 
MufAdr.ll 7 o 

TemDSense 6 

IndexTW 5 
SectorTW 4 
SeekTagTW 3 

RdFifoTW 11 
WrFifoTW 12 
ReadOata 13 

WriteOata 14 
EnableRun 6 
OebuaMode 5 

RdOnlvBlock' 4 
WriteBlock' 3 
CheckBlock' 11 

Active 12 
Select.O 13 
Selec!.l 14 

MufAdr.09 10 
MufAdr.l0 9 
MufAdr.l1 7 

MidasEn.05F' 

MidasEn 05F' 

I KRAMI 
21 MufAdr.09 10 

MufAdr.l0 9 54 E' 
MufAdr.11 7 52 

81 

RamAddr.O 6 DO 

RamAddr.l 5 01 RamAddr.2 4 
RamAddr.3 3 02 

03 

Ram.04 11 MU164 

Ram.05 12 04 Z 05 Ram.06 13 
06 c22 

Ram.07 14 07 Ram.08 6 
DO Ram.09 5 01 

Ram.l0 4 
02 Ram.ll 3 Z 03 Ram.12 11 04 

Ram.13 12 
05 Ram.14 13 

Ram.15 14 06 MUl64 
07 

MufAdr.09 10 54 MufAdr.10 9 
MufAdr.11 7 82 d23 

81 E' 
\ 

MidasEn.05F' 21 o 

XEROX Project Drawing 

PARC Dorado 

21 
54 E' 
52 

I KSTATI 
81 

DO 

01 
02 
03 

MUl64 
04 Z 15 MuxOataO 
05 DMux=2000 
D6 eJJ7 

07 
DO 
01 

02 Z 15 MuxOatal 
03 DMux=2010 
D4 

D5 
D6 
07 MU164 

54 
82 b13 
81 E' 

21 

Muffler addresses are: 

Value listed for Program input 
Value plus 2000 for Midas input 

Values from 120 to 177 are 
used by the Ethernet 

MidasEn 05F' 

21 I AG I I MufAdr.09 10 
MufAdr.10 9 54 E' KT 
MufAdr.l1 7 52 

81 

DriveTag 6 DO 

CvlinderTaa 5 01 HeadTag 4 
ControlTaa 3 02 

03 

15 MuxOata4 
DMux=2040 

Taa.OOO 11 MU164 

Taa.OO 12 04 Z 15 MuxOata6 
05 DMux = 2060 Taa.O 13 
06 f24 

Tag. 1 14 07 Taa.2 6 00 Taa.3 5 01 

15 MuxOata5 
DMux=2050 

Tag.4 4 
02 15 MuxOata7 Taa.5 3 Z 03 DMux = 2070 Taa.6 11 
04 

Tag.7 12 
05 Taa.8 13 
D6 Taa.9 14 07 MUl64 

MufAdr.09 10 54 MufAdr.l0 9 
MufAdr.l1 7 82 e24 

81 E' 

MidasEn 05F' 21 

File Designer 

MidasEn 05T' 

FIFO I 21 MufAdr.09 10 
MufAdr.10 9 54 E' 

MufAdr." 7 52 
81 

K 

8hiftln 6 DO 

8hiftOut 5 01 ComputeECC 4 
NextBlock 3 02 

03 

LoadTaa 11 MUl64 

CntDone' 12 04 Z 
05 OutRectFull 13 06 a13 

InRegFull 14 
07 FifoWaddr.O 6 DO FlfoWaddr.l 5 01 

FifoWaddr.2 4 
02 FifoWaddr.3 3 Z 03 FifoRaddr.O 11 
D4 

FifoRaddr.l 12 
05 FlfoRaddr.2 13 D6 FifoRaddr.3 14 07 MUl64 

MufAdr.09 10 54 MufAdr.10 9 
MufAdr." 7 52 a17 

81 E' 

MidasEn.05T' 2j 

Rev Date 
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15 MuxOataO 
DMux=2100 

15 MuxOatal 
DMux=2110 
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o 

c~ 

InRe FUll' 
PreClockO' A 

TIOA=Data' 
PreCloc::.:..k1;...'C;;;,:a::"--:-:;:-Q 
iiiOo'liFto 

TIOA=Ta' 9 
PreClock1 'Ca 11 
bIOout'!O 10 

InRe Full' 
PreClock1 'Ca 

PreClock1 'C8 

XEROX Project Drawing 

EClTrueA 

ECLTrueC 

FifoCI'% 
FifoCI% 

sCountBits% 

FifoWaddrCl'% 

Clock1'Ca% 
Clock1'Cb% 
Clock1' % 

System Clocks 

Disk Clocks 

Delay reading of shift register 
by 1 bit for correct bit alignment 

Shiftln' 5 

OutRe Write' 3 
PreClock1 'Cb 2 

:i 

TIOA=Ram' 
PreClock1 'Cb 
bIOout'!O 

TIOA=Cont' 5 
PreClock1 'Cb 7 
bIOout'!O 6 

PrePreBitClock' 

BitClock'A 

PrePreBitClock' 

File 

ShiflOut' 7 

CO' 4 6 
HO 4 
HI 
H2 
H3 

PreBitClock' 

PreBitClock 

Designer Rev 

PARe Dorado Dorado Clock Distribution TriconD13,sii Roger Bates Ce .- --- .- _ .. -

OutRe CI'A% 
OutRe CI'C% 

RamCI'A% 
RamCI'C% 

ControlRe CI% 
ControIReaCI'% 

InRe "SR' 

WordClock'% 

BitClock'A% 
BitClock' B% 
BitClock'C% 

Date Page 
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Radial Cable for Drive 0 Radial Cable for Drive 2 

( Radial Cable 0 <QID SeclndxO' 21 g~2c I SIP ( Radial Cable 2 <lID Seclndx2' 21 d42c I SIP 

TTL input) @ill SelectedO' 31 942d I SIP TTL input} <ED Selected2' 31 d42d I SIP 

C) (QID SelectO' Select2' 

( Radial Cable 0 <077) SequenceO' Controlled by baseboard ( Radial Cable 2 

. Output) < 080) Wired to VCC on backpanel Output) Wired to VCC on backpanel 

< 081) Wired to VCC on backpanel Wired to VCC on backpanel 

@) DataPO 21 h41c I SIP @ DataP2 21 d41c I SIP 
( Radial Cable 0 (@ DataMO 31 h41d I SIP ( Radial Cable 2 @ DataM2 31 d41d I SIP 

Diff Current input) @ ClockPO 41 h41e 1 SIP 
Diff Current input) @ CiockP2 41 d41e I SIP 

<9ID ClockMO 51 h41f 1 SIP @ CiockM2 51 d41f I SIP 

ScopeTP <Q@ OSO ScopeTP @[) 0S2 

<lID TtISector' 

Composite sector/index 
of the selected drive 

Radial Cable for Drive 1 R~dial Cable for Drive 3 

( Radial Cable 1 @ID Seclndx1' 41 g42e 1 SIP ( Radial Cable 3 @ Seclndx3' 41 d42e I SIP 

TTL input) @.D Selected1' 51 g42f 1 SIP TTL input) @ Selected3' 51 d42f I SIP 

Select1' Select3' 

( Radial Cable 1 ( Radial Cable 3 

Output) Wired to vee on back panel Output) Wired to vee on backpanel 

Wired to vec on backpanel Wired to vec on backpanel 

@ DataP1 21 g41C I SIP @ DataP3 21 b41c I SIP 
( Radial Cable 1 <i®. DataM1 ~ g41d I SIP 

( Radial Cable 3 <lID DataM3 31 b41d I SIP 

0 Diff Current input) <liD CiockP1 41 g41e 1 SIP Diff Current input) @ CiockP3 41 b41e I SIP 

<lID Clocl<M1 51 g41f I SIP <lID CiockM3 51 b41f I SIP 

ScopeTP <lID OS1 ScopeTP @ 0S3 

Daisy Chain Cable 

Daisy chain outputs 

(J][] TagBus.OOO' (spare) Daisy chain TTL inputs 

@.[] TagBus.OO' (spare) 

I]E] TtIOffSet' 21 e52c I SIP 

[]E] TtIReadOnlt 31 e52d J SIP 
[§] TagBus.O' 

[@] TtITerm' 
2G(iliJ SIP 

[ill] TagBus.1' TtiEndOfCyl' 31 
TagBus.2' !]ill d52d SIP 

[IT[] [Q§,[] TtISeeklnc' 41 d52e SIP 
[ill] TagBus.3' TtlDe';lceCk' 51 []ID d52f SIP 

TagBus.4' ~ 
TtlOnLine' 61 d52g SIP DEl 

om TagBus.5' []Z[] TtIReact 71 d52h SIP 

[QZ[] Ttllndeoc' 81 
WQJ TagBus.6' d52i SIP 

IJQLI TagBus.7' vee SIP 

IJQ[] TagBus.8' 100 ohms to ground SIP 

OQ[] TagBus.9' GND 1 SIP 
SIP 

0 [JQ[] ContTag' SIP SIP 
(Qg[] HeadTag' TILTrueA 61 I SIP SIP d42g 
[Q§§J CylinderTag' TILTrueC 41 I SIP SIP e52e 
[@J DriveTag' 
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C 

c' 

c 

Head or Cylinder Tag Instruction 

Tag+-IOB 

Tag.xxvalid I 
TagStrobe' ISCIOCkS' 24 clocks 

TagTW (turned off by ClearTW 

Read or Write Instruction 

2 word Header 10 word Label 1024 word Data 
Sectorl --u Index 

CorTag; 
--, 

( 02 ) 
I 30 us 

Time to end of data = 1.75ms ~ 

TagBus.3' VJsite Label 'Vile! Bala 
(f23.13 ) ReadEnable 

25 us· IBuslBus 12 us 20 us Bus Bus 
ReadData LJ 

~11-E-3us 
TagBus.2' 

(f23.11 ) 

WriteEnable L.I _______________ -'-___________ -'-_____________ _ 

XEROX 
PARe 

Write Header Write Label 

• This value if for reading a pack on the same drive that Headers were written 
It may vary by +1· 15 uson other drives 

Project Reference File 

Dorado TriconD Timing Diagrams TriconD15.sil . - ...... -. 

Write Data 

Designer Rev Date Page 
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Radial Cable for Drive 0 DAISEY CHAIN CABLE 
AMP 204733·1 

! 
mTtllndex' 

CEJ[E] m Gnd 

0 m TtIRead:t: CEl[][] 

l 
mGnd 

R.ti7)/~'- AMP 204729·1 I:]:] TtIOnLine' 
CID@] {; d tV F;c::r:(J~ mGnd 

72 ill SeclndxO' 
[ill[][] 71 mGnd 83 m TtlOeviceCk' 

mJ[E] 84 I:]:] Gnd 

73 m SelectedO' CEl[][] [I[J TtlSeeklnc' 
l:]L][E] 74 m Gnd 86 

85 [DGnd 

76 m SeleclO' 
[ill@] 75 m Gnd (5T []I] TtlEndOf~I' 

[ill[§] 88 DIJ Gnd 

Tl m SequenceO' 
mJ[E] [EJ TtITerm' lliJ[t[J 78 m Gnd 90 

89 ~Gnd 

80 (i[) AlwsOnVCC 
[][][E] 79 mGnd 91 O[J TtlReadOnl:t: [E][E] 92 [JLJ Gnd 

81 <lD AlwsOnVCC 
[ill[§] rn::J TtlOffSet' @]@] 82 @Gnd 94 

93 [EJ Gnd 

84 <E) OalaPO rn:J [i[J OriveTag' DIJrnJ 85 <lD DalaMO U[J 95 
96 [][] Gnd 

98 [][] ~linderTag' 
CEJ[![] 97 []I] Gnd 

88 ® ClockPO @] I][] HeadTag' 
C£J@] 89 <1D ClockMO [£J 99 

100 m:J Gnd 

0 102 [][] ContTag' 
CKJQI2] 101 [][J Gnd 

103 
104 

[][] TagBus.9' 
[][] Gnd QD[E) 

106 (][] TagBus.8' 
[£[][§§] 105 [][] Gnd 

107 []LJ TagBus.7' 
[§J\2ill 108 [][] Gnd A12 

110 I]LJ TagBus.6' 
[]illl:]ill 10S I][J Gnd B12 

111 [][:] TagBus.5' 
C§illr:EID 112 [][J Gnd C12 

114 I][] TagBus.4' 
[]ill [ill] 113 []I:] Gnd A14 

115 (][J TagBus.3' 
[]§][§] 116 GQ:J Gnd B14 

118 @:] TagBus.2' I C131[]EJ 
117 rn::l Gnd C14 

11S @::J TagBus.1' 
[]I[]cmJ 120 [EJ Gnd A1e 

122 13[] TagBus.O' 
~[]ill 121 G[J Gnd B16 

0 123 m::J TagBus.OO' 
I:EI1I:§[] 124 G[J Gnd C16 
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0 

o 

Radial Cable for Drive 0 

AMP 204742-1 

~ SeclndxO' C£:J Gnd 

[EJ SelectedO' 
[][] Gnd 

[§D SelectO' 
@JGnd 

~ SeguenceO' CB:J Gnd 

@::J AlwsOnVCC 
[EJ Gnd 

[ill AlwsOnVCC 
I]'[]Gnd 

~ 
DataPO 

[][] DataMO 

@:J ClockPO 

[]D ClockMO 

Reference 

violet 
black 

brown 
black 

green 
black 

blue 
black 

white 
black 

red 
black 

Orenge 

black 

Yellow 

Black 

Cal-Camp 

Assembly 12433 

I E041 
[]Q,[J 

I Eoel 
[]QI] 

I E121 
mD 

I E,O I 
[]Q[l 

I E02! 
[]Q[J 

I EO' ! 
[]Q[] 

mIl 
[]I[] 

IN] 
I E20 I 

File 

DAISEY CHAIN CABLE 

AMP 204746-1 Cal-Camp 
Assembly 12424 

[EJ Ttllndex' I]Q[] 
[][J1~G~n~d ____________ ~~~~ 

[]I] TtlReady' ~ 
~1~G~n~d __________________ ~ 

[]I] TtiOnLine' []EJ 
~1~G~nd~ ____________ ~~~ 

[][] TtIDeviceCk' I:lli:I 
~1~G~n~d ................................... ~~~~ 

~ TtiSeeklnc' (]ILl 
~~G~nd~ ____________ ~~~~ 

[§J TtIEndOfCyI' I1§[] 
~~G~nd~ ____________ ~~~~ 

~ TtITerm' [§[J 
~~G~nd~ ____________ ~~~~ 

~ TtlReadOnly' I]i[J 
[][]~G~nd~ ____________ ~~~DITmD 

@] TtiOffSet' ITQD 
[]EJ~G~nd~ _________________ ~ 

Em Notused 
QD~G:.!.::nd:!...-__ __ 

[EJ CylinderTag' [§[J 
~~G~nd~ ____________ ~~~~ 

[£J HeadTag' [E[J 
[][]~G~nd~ ____________ ~~.~~ 

[2[J ContTag' []E] 
~~G~nd~ ..... ______________ ~~ 

[][J TagBus.9' [§[J 
~~G~nd~ ______________ ~~~ 

[§J TagBus.8' [§[J 
D5£J~G~nd~ ____________ ~~~~ 

[E.[] TagBus.7' ~ 
~~G~n~d ____________ ~~~~ 

[§JJ TagBus.6' [§[J 
OIT[]~G~n~d ___________________ ~ 

[]II] TagBus.5' [§[J 
~~G~n~d ____________ ~~~~ 

[1![] TagBus.4' mLl 
~~G~n~d ___________________ ~ 

~ TagBus.3' ~ 
~Gnd ~ 

@D TagBus.2' []EJ 
02IJ~G~nd~ ____________ ~~~~ 

@J TagBus." [TI[] 
I:EIJ Gnd m.gg] 

~ TagBus.O' mL1 
~~G~nd~ ____________ ~~~ 

[]jI] Not used 
@2D1~G~n~d ............... 
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EtherPD 101 MC176 113 1 PDCarrier 

-4-
MC149 1 g20e I MidasERX1 

MC176lili[ MC176 14 I 
AD QO 15 

PDNew 
51 MC176 

2 
PDlnout 2 6 PDOld 3 A1 

11 r MC176114 
Ig20b g20c g20d I 9 A2 14 PDEvent.O 

A3 01 I o2Of 1 MidasERX1 
10 h22 12 
6 A4 02 

CO'~4 ~ 
A5 

121 MC176 115 A6 ~ PDEvent.1 

/ MC176/ '1 PDCnt.O ,...1.. 
A7 03 1 g20g I MidasERX1 

1 DO HO 15 PDCnt.1 
Cg20h D1 CE' H1 2 PDCnt.2 

9 13-D2 H2 3 PDCnt.3 
D3 H3 

r-2. F16 PDEvent.O PDEvent.1 Event 
PE' 921 MidasERXO 

C MRCE' x7 0 0 No Event 

13j12* 6* 
0 1 Collision 

EtherClk42.5a 1 0 Data Zero 

PDCntCtrl 
1 1 Data One 

:leoortCoilisions See Ether20.sil for FSM truth table 
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ahe_ 1I 51 MC176 12 RxState.O 

I h12b I MidasERX1 
4 MC149 
2 AD QO 15 

61 MC176 13 RxState.1 3 A1 
I h12c J MidasERX1 9 A2 01 14 

10 A3 h9 
6 A4 02 12 

71 MC176 14 I RxState.2 A5 --4 A6 ash 1 h12d J MidasERX1 
r---L A7 

CE' 101 MC176 113 RxCollision 
13· 

I h12e I MidasERX1 

EtherRcvr 1I 11 I MC176 114 RxEOP 

I h12f 1 MidasERX1 

4 MC149 

2 AD QO 15 
121 MC176 /15 RxSvnc' 3 A1 

A2 01 14 1 h12a I MidasERX1 9 
10 A3 

A4 h10 12 
51 MC176 12 6 A5 02 RxlncTrans 5 

1 hSb I MidasERX1 -r---t A6 03 h I--'- A7 

CE' 61 MC17613 RxCRCReset 13-
I h8c I MidasERX1 

EtherRcvr 1I 71 MC17614 RxCRCClk 

I hBd I MidasERX1 

4 MC149 

2 AD QO 15 
10 I MC176 /13 RxData 3 A1 

A2 0 14 I lhee I MidasERX1 9 A3 1 
PDCarrier 10 A4 h11 12 
PDEvent.O 

11 I MC176 114 6 A5 02 I RxSRCtrl.O PDEvent.1 5 
L hBf J MidasERX1 

7 A6 ash f--'- A7 

CE' 121 MC176 /15 

~ 
RxSRCtrl.1 

ECLTrueB 5 CO' 13· 
I h8a 1 

MidasERX1 

Eft 
BO HO 
B1 H1 ~ 

12 B2 H2 r.rr RxSRFull' B3 H3 
MidasERX1 

RxSRCtrl.O 9 MC136 

RxSRCtrl.1 SU' 112 7 SO' I MC176 \ I MC176 
C CI' Ch12h C hSh 

131 10· 
EtherClk42.5b 91 9J 

See Ether18.sil for timing diagrams 

The slowest Dorado clock speed at which the receiver works is 85 ns (TO to T1) 

XEROX Project Drawing File Designer Rev Date Page 

PARe Dorado Receiver Control Ether02.sil David Boggs Ce 9/24/79 25 
---- _._----



RxFifoAd.O 10 
AO j8 RxFlfoAd.1 9 

RxFlfoAd.2 7 Al 

RxFifoAd.3 6 A2 

MC141 
A3 

MC176 Fl45A 
1 

DO QO 
14 RxSR.OO 5 DO QO 2 5 DO QO 2 EthData.OO 

1 15 RxSR.01 4 1 6 3 ElhData.01 
01 01 2 RxSR.02 11 

Dl 01 15 7 
Dl 01 

4 ElhDala.02 
D2 02 3 RxSR.03 12 D2 02 14 10 D2 02 

13 EthOata.03 
03 03 D3 03 11 D3 03 

14 ElhOata.04 
7 CE' WE' 

12 
D4 04 

15 ElhData.05 
SR' 3* 131 D5 OS 

10 is RxFifoWE' 
SL' C k9 
C OLDR RxBusReaClk' 91 

4 5113* RxFifoAd.O 10 
AO j9 RxFifoAd.1 9 

RxFlfoAd.2 7 A1 

RxFifoAd.3 6 A2 

MC141 
A3 

F145A 1 
DO QO 

14 RxSR.04 5 DO QO ~ 1 15 RxSR.05 4 1 
~ 01 01 2 RxSR.06 11 

Dl 01 15 
E 02 02 3 RxSR.07 12 D2 02 

r1L-03 03 D3 03 

7 CE' WE' 

10 SR' 19 RxFifoWE' 31 131 
SL' 
COLOR 

4 5/131 RxFifoAd.O 10 
AO jl0 RxFifoAd.1 9 

RxFlfoAd.2 7 Al 
MC176 

RxFifoAd.3 6 A2 5 2 EthData.06 
A3 6 00 QO 

3 ElhDala.07 MC141 F145A 01 01 
RxCollision 12 

DO 00 
14 RxSR.08 5 DO QO 2 7 D2 02 4 ElhOala.08 

1} 15 RxSR.09 4 1 10 13 EthData.09 
RxDataLate D1 01 2 RxSR.10 11 

D1 01 15 11 03 03 
14 ElhOala.10 

~ 
02 02 3 RxSR.l1 12 02 02 14 12 04 Q4 

15 ElhOata.l1 
03 03 03 Q3 05 OS 

7 CE' WE' C k10 
SR' 31 13J 91 10 110 RxFifoWE' RxBusRegClk' 
SL' 
COLOR 

4 5/131 RxFifoAd.O 10 
AO jll RxFifoAd.l 9 

RxFifoAd.2 7 A1 

RxFlfoAd.3 6 A2 

MC141 
A3 

MC176 
RxCRCError F145A 12 

00 QO 
14 RxSR.12 5 00 QO 2 5 

00 QO 2 ElhOata.12 
1 15 RxSR.13 4 1 6 3 EthOata.13 

01 01 2 RxSR.14 11 
Dl 01 15 7 

01 01 
4 EthOala.14 

RxlneTrans 02 02 3 RxSR.15 12 02 Q2 
14 10 02 02 

13 EthOala.15 
03 Q3 D3 03 11 03 03 

14 EthOata.16 
RxSRClrl.O 7 CE' WE' 12 04 04 

15 ElhOata17 
SR' 31 131 05 05 

RxSRClrl.1 10 ill RxFifoWE' 
SL' C k11 

COLOR RxBusReaClk' 91 

ElherClk42.5e 4 
5r31 RxFifoAd.O 10 

AO j12 RxFlfoAd.1 9 RxOata RxFlfoAd.2 7 Al 

RxFifoAd.3 6 A2 
A3 

RxSR.16 5 F145A 
4--12 RxSR.17 4 DO QO 5 RxEOP 10 

oSo 
01 01 

1 
15 RxSR.18 11 15 7 

oS 0 2 02 02 ElhOata.1S 
1:::'- 14 

17b 03 Q3 End of MidasERXO 
RxSvncClk' 11 

C 0' 14 RxSR.1S' CE' WE' RxBusRegClk' 6 17e 3 packet 31 13/ EthOata.1S' RxFifoWE' C 0' R MC231 
13 

R MC231 
4 

RxSR.OO a MC170 RxSR.Ol 4 
RxSR.08 a MC170 RxSR.09 4 

RxSR.02 5 RxSR.l0 5 
RxSR.03 6 

A 
2 RxSR.16 

RxSR.04 7 
RxSR.05 9 k8 

B ~5 
RxSR.06 10 

RxSR.11 6 
A 

2 RxSR.17 
RxSR.12 7 
RxSR.13 9 k12 

B J5 
RxSR.14 10 

RxSR.07 11 RxSR.15 11 
ECLTrueB 12 ECLTrueB 12 

CI CI CI CI 
131 141 3 nl 41 
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10 

RxData 11 

6 

-RxCRCClk 

2 

RxCRCReset 

Vbb71 

TTLTrueB 

bClkEn' 

RxFifoFull' 5 
2 

RxSRDum ' 4 

Clockl'Bb 

RxWriteFifo' 7 
3 

RxSR.18' (EOP') 6 

RxS ncClk' 

Clock1'Bb 

00'14 1 
1( DO HO 15 

01 H1 2 
02 H23 
03 H3 

Write 

ECLTrueB 5 F16 
PE' 19 

C MRCE' 

1311216 
Clock1'Bd 
blOReset 

RxSROumD' 

~iJv-2 
RxFifoFull 4~1 

MC105 

Read 

00'14 
Write has priority over Read ~f DO HO 15 

01 H1 2 
02 H2 7 .. H3 3 03 

ECLTrueB 5 F16 
PE' 112 

C MRCE' 

Clockl'8d 13j12f6 

blOReset 

RxBusReQFull 11 ---c;.. 7 
'lxFlfoEmpty 9 2 ",xSROumE 10 

MCl05 

Clockl'Ob 

XEROX Project Drawing 

PARe Dorado Receiver Stuff 

F9401 2 0 Q 

CK' j05 
10 CWE 4 
2 MR 13 P' ER 

5 DO MC158 
3 

12 01 

10 02 1 
03 QO 2 

6 111 01 15 
4 SO 02 14 

13 81 Q3 

11 82 
B3 

S8 
91 

EtherFifo u-1 MC176 12 

4 MC149 118b I 
-t AD QO 15 

Al 
~ A2 01 14 61 MC176 Is 

10 ~~ 110 12 I 118c I 
6 A5 02 fl---4 
~ A6 Q3 ~1 7 MC176 14 

A7 118d I 
CE' 

13-

MC176 

File Designer Rev 

Ether04.siJ David Boggs Ce 
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RxCRCError 
MidasERXO 

RxDataLate 
MidasERXO 

RxSRDum 

RxSRDum ' 

Produces a 1 cycle pulse 
synchronous to Clock1 
for each RxSyncClk 

RxFifoAd.O 
RxFifoAd.1 
RxFifoAd.2 
RxFifoAd.3 

RxWriteFifo' 

RxFifoFull 
MidasERXO 

RxFifoFuU' 

RxFifoEmj)J~ 
MidasERXO 

RxReadFifo' 
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5 
EthData.18' (EOP') 7 J' B a 2 RxBOP 

Clock1'Bb 9 k4a Beginning MidasERXO 
CC 

~~ 
a' 3 

of Packet 
EthCtrl·IOB' 9 6 
b1OB.04 11 T~~ b1OB.06 10 ~~ RxOff BE212 

12 
RxReadFifo' 10 J,B a 15 RxBusReaFull 

Bus Reg MidasERXO 

blOin' 4 ~2 
k4b 

Full 

5 13h 2 11 a,14 
K' TIOA = EthData' 5 R MC135 MC195 13 

RxBOP ·6 ~ ) 
10~ 13 

k5b 3 
RxBusReQFull 7 

MC195 C102 
12 

b1OB.05 10 
DBa 15 RxOn 

14b Rcvr 
RxCtrlClk' 11 On 

C a' 
14 RxOff 

=-R_ MC231 
13 

blOReset 

5 
Blocked 7~B-

6.~3 
D afi 

Prev=EthRx 6 h4a Have 
C Blocked 

Clock1'Bb l/MC195 9 a' 
3 

CCR MC231 
4 

+~ Next = EthRx? 6 0 
Curr= EthRx 5 h5a 3 71 MC176 14 WakeEthRx NoWakeups 120 4 

I i24d I L-{.,C109 

All FF Clocks T1 TO 

See Ether21 & 22.sil for wakeup timing diagrams 
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12 
b1OB.03 10 

DSO 15 

j4b Count 
TxCtrlClk' 11 Down 

C 0,14 TxCntDwn' 

sPendulum 13 ~ MC231 
MidasETX 

I i5~ 13 
TxOff 12 15 

L-/MC103 
5 

b1OB.02 7 
D S 02 TxEOP 

End of MidasETX 

TxCtrlClk' 6 14C 
Packet 

C 0,3 12 131 15 

~Rr- MC231 MC195 
4 

TxGone 

TxWriteFifo' 
~ ..... 

10 J' So 15 TxBusReaFull' 

Bus Reg 
MidasETX 

16b 

12 ..... -a-9 
14 Full' 

.bIOout'11 11 K' 0' 
} R MC135 

'iiOA = EthDala' 13 ~(5 13 

MC102 

5 
b1OB.01 7 

DS02 TxOn 

j4C Xmtr 
TxCtrlClk' 6 On 

C 0,3 TxOff 

~R_ MC231 
4 

blOReset 

12 
Blocked 10 ~S-

D ofl.5 

h4b Have 
Prev=ElhTx 7 lac ...... 4 11 14 Blocked C 0' MC195 R MC231 

13 10 
11 

h5:t,: 
Next- EthTx? 13 

101 MC176 113 Curr= ElhTx 12 WakeEthTx 121 NoWakeuDs 9 ~C109 I i24e 1 

All FF clocks T1 TO 

See Ether21 & 22.si/ for wakeup timing diagrams 
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TxFifoAd.O 10 
AO TxFlfoAd.1 9 ]13 

TxFifoAd.2 7 A1 

TxFlfoAd.3 6 A2. 

MC176 
A3 

MC141 F145A bIOB.OO 5 00 2 5 DO 00 
2 TxFifo.OO 12 14 TxData 

b1OB.01 6 DO 3 4 1 TxFifo.01 11 DO 00 

f 
MidasETX 

bIOB.02 7 01 01 
4 11 01 01 15 TxFifo.02 9 01 01 WireORedon 02 02 02 02 02 bIOB.03 10 13 12 14 TxFlfo.03 6 02 Ether08&09 

bIOB.04 11 03 03 
14 03 03 03 03 

b1OB.05 12 04 04 
15 CE' WE' TxSRCtrl,O 7 05 Q5 31 131 SR' 114 TxFifoWE' TxSRCtrl.1 10 C k14 SL' 

TxBusReaClk' 91 COLOR 
TxFifoAd.O 10 41 5 j131 
TxFifoAd.1 9 AO J14 Clock1 'OaIO 
TxFifoAd.2 7 A1 

TxFlfoAd.3 6 A2. 
A3 

MC141 F145A . 5 DO 00 
2 TxFifo.04 12 

00 00 r 4 1 TxFifo.05 11 
11 01 01 15 TxFifo.06 9 01 01 

12 02 02 14 TxFlfo.07 6 02 02 
03 03 03 Q3 
CE' WE' 

TxSRCtrl.O 7 
31 131 SR' i15 TxFifoWE' TxSRCtrl,1 10 

Sl' 
COLOR 

TxFifoAd.O 10 
AO 41 5 j131 

TxFifoAd.1 9 J15 Clock1 'OaIO 
MC176 TxFifoAd.2 7 A1 

b1OB.06 5 00 2 TxFifoAd.3 6 A2. 
b1OB.07 6 00 3 A3 

01 01 F145A MC141 
bIOB.OB 7 02 02 4 5 00 00 

2 TxFifo.08 12 
00 t bIOB.OS 10 13 4 1 TxFifo.09 11 00 

b1OB.10 11 03 03 
14 11 01 01 15 TxFifo.10 9 01 01 

b1OB.11 12 04 04 
15 12 02 02 14 TxFifo.11 6 02 02 

05 Q5 03 03 03 Q3 
C k15 CE' WE' TxSRCtrl,O 7 

91 31 131 SR' 116 TxFifoWE' TxSRCtrl,1 10 TxBusReaClk' Sl' 
COLOR 

TxFifoAd.O 10 
AO 41 5 j131 

TxFifoAd.1 9 j16 Clock1 'Oa!O 
TxFifoAd.2 7 A1 

TxFifoAd.3 6 A2. 

MC176 
A3 

MC141 F145A b1OB.12 5 00 00 2 5 00 00 
2 TxFifo.12 12 

00 QO t b1OB.13 6 3 4 1 TxFifo.13 11 
b1OB.14 7 01 01 

<1 11 01 01 15 TxFifo.14 9 01 01 
b1OB.15 10 02 02 

13 12 02 02 TxFifo.15 6 02 02 14 
b1OB.16 11 03 03 

14 D3 03 03 Q3 

b1OB.17 12 04 04 
15 CE' WE' TxSRCtrl,O 7 05 Q5 31 13 1 SR' i17 TxFifoWE' TxSRCtrl.1 10 C k16 SL' 

TxBusReaClk' 91 COLOR 
TxFifoAd.O 10 4/51131 
TxFifoAd.1 9 AO j17 Clock1 'OalO 
TxFifoAd.2 7 A1 

TxFifoAd.3 6 A2. 
A3 

5 F145A 2 TxFifo.16 
4 00 00 1 TxFifo.17 

~~ 
01 01 

~ 02 02 
03 03 
CE' WE' 

TxFifoWE' 31 131 

TxFifo.OO 12 
Me170 TxFifo.OB 12 MC170 TxFifo.01 7 TxFifo.09 7 

TxFifo.02 11 TxFifo.10 11 12 
TxFifo.03 6 

A li TxFifo.11 6 
A fi TxReadFifo 13~ 9 10 

J'S 0 15 TxFifoPE TxFlfo.04 10 TxFifo.12 10 k13 k17 
12 ~~ TxFlfo.05 5 ..lL TxFifo.13 5 B 15 k22b 

TxFifo.06 9 B TxFlfo.14 9 ,T1Q,~4 ,TxFifo.07 4 TxFifo.15 4 ECLTrueD MC104 11 
, JxFlfo.16 3 TxFifo.17 3 ~ MC135 CI CI CI CI 13 

ECLTrueO 131 141 
ECLTrueD 131 14- TxOff 
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14 

TxOata 15 

TxCRCClk 10 
12 

11 

TxCRCEnbl 6 

7 

2 

TxOff 

Vbb61 
TTLTrueB 

TxCRCEnbl 

bClkEn' 

TxFifoEmpty' 11 ~7 
TxSRLoad' 9 
TxEOP 10 ~ Clock1'Odi0 MC105 

ECLTrueO 

TxOff 

185 Pendulum! 

Clockl 'DdlO 

CO'ff4 1 
1~ 00 HO 15 

10- 01 H1 2 
02 H2 3 
03 H3 

Write 

ECLTrueO 5 F16 
PE' 113 

C MRCE' 

1311216 
Clock1'Ob 
TxOff 

TxSRLoad 

~~'7 
TxFifoFull 

1~~. TxBusRegFull' 

MC105 

Read 

CO'ff4 Read has priority over Write 

~i 00 HO 15 
01 H1 2 
02 H2 3 7. 03 H3 

ECLTrueO 5 F16 
116 PE' 

C MRCE' 

Clock1'Ob 13j12\.6 

TxOff 

.;·xFifoEmpty 4 ~2 

TxSRLoad' 5 117a r 3 

~ MC105 
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3 
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4 BO 02 
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11 B2 
B3 
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9/ 
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2 
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14 
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TxFifoAd.2 
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TxWriteFifo' 
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111 MC176 114 TxFifoEmotv 6 A4 02 12 
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7
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TxReadFifo 
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EtherXmtr ~ 
51 MC17612 TxState.O 

I h13b I MidasETX 

4 MC149 

2 AO CO 15 
61 MC176 13 TxState.1 

3 A1 

A2 01 14 I h13c I MidasETX 9 
10 A3 h14 

12 
6 A4 02 

71 MC176 14 I TxState.2 
--4 A5 

A6 

03n 
I h13d I MidasETX 

r--L A7 

CE' 
101 MC176 113 TxCRCEnbl 

13· 
I h13e I MidasETX 

EtherXmtr ~ 
11 I MC176 114 TxCRCClk 

I h13f I 
4 MC149 
2 AO CO 15 

121 MC176 115 TxGone 3 A1 
I I h13Q1 MidasETX 9 A2 0 14 

A3 1 
10 A4 h15 12 

51 MC176 12 6 A5 02 I TxGo -r-t A6 

oon 

I h17b I MidasETX 
~ A7 

CE' 61 MC17613 TxOata 
13-

t h17c J WireORedon 
Ether07&08 

EtherXmtr lJ 71 MC176 14 TxSRCtrl.O 

I h17d I MidasETX 

4 MC149 

2 AO CO 15 
101 MC176 113 TxSRCtrl.1 3 A1 

A2 01 14 I I h17e I MidasETX ixGotBlt 9 
10 A3 h16 

~ ~~9 
6Q3 

6 A4 Q2 TxSRLoad' 
TxFifoEmotv f-4 A5 

A5 ~1 13 g15d 115 TxSRLoad 
TxEOP 

7DMC104 

,...2. A7 00 
-----'MC102 CE' 

TxOff 4..-- 13· 

TxCollision 5 , TxEnd 
3 TxAbort' TxFifoPE 6 h21a TxStart TxOataLate 7 I MC106 TxSREmotv' - MidasETX 

TxFifoFull 6 

71g15b 
3 10 

TxEOP ~ MC102 11 
MC102 

PDCarrier 111 MC176 14 121 MC176 15 

I h17f I h17a 

ECLTrueO 5 CO' ~ 
~ 

SO HO 
B1 H1 ff5 I MC176 I I MC176 I 

12 B2 H2 T Ch13h Ch17h 
B3 H3 F- 9 9 

TxSRCtrl.O 9 MC136 

TxSRCtrl.1 SU' 113 7 SO' 

C CI' 
13 10· 

Clock1'Oal2 

~ee Ether 17,sil fortimfng diagrams 
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EtherClk340 

TxData 

EtherClk170 

TxOff 

ECLTrueD 

XcCollision 4 

" IlxCollision 

bClkEn' 

TxGo 

13 

EtherClk340 

EtherClk170 

Clock1'Dd!2 

See Ether19.sil for timing diagrams 

The slowest Dorado clock speed at which the transmitter works is 42.5 ns (TO to T1) 

525 ns < length of jam < 915 ns 

12 7 
DSQ 15 

120b 
9 

11 
C Q' 14 

R MC231 
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b1OB.15 10 14 Re ortCollisions 
MidasERXO 

bIOB.09 
121 MgC:5115 

LoopBack 

b1OB.10 
131 M:~7512 5ingieSten 

b1OB.11 91 Mg:5\3 
NoWakeups 

b1OB.14 5 4 

g6g 

:restCtrIClk'!2 
blOReset 

RcvOata 7 
fromxevr 

14 POln ut 

Vbb7 14 
1Z XmtData' 

PEOut ut 15 15 toxevr 

Collision 10 
fromxevr 

MC158 2 0 Q 
XcCollision 

B 7d 
TestClrlClk'!O 10 

b1OB.13 11 

"-

LoopBack 
.915B g71 

MC158 
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bIOB.DB 
PreClock1'Ba 

b1OB.04 
PreClock1 'Ba 

bIOB.OO 
PreClock1 'Ba 

bIOout'!1 

TIOA = EthCtrl' 

RxWriteFifo' 
PreClock1 'Bb 

RxReadFifo' 
PreClock1'Bb 

XEROX 
PARe 

TestCtrlClk!1 % 
TestCtrIClk'% PreClockO'B 

RxCtrIClk'% PreClock1 'Bb 

TxCtrIClk'% PreClockO'D 

12 EthCtrl"IOB'% 

13 PreClock1 'D 

TxWriteFifo' 
RxFifoWE'% PreClock1 'D 

TIOA = EthData' 11 
bIOout'!1 9 
PreC!ock1 'D 10 

Dorado Synchronous Clocks 

Free-running Ether Clocks 

ECLTrueD 
K1115A 8 EClkO% 7 RFout 

'20 EClk1% 4 
2 EClk2% 

SingieStep 5 

TestCtrlClk 

b1OB.12 

RxSync' 

Project Drawing ~ Designer Rev 

ClockO'Bc% 
used by Disk 

Clock1'Bb% 
Clock1'Bd% 

ClockO'Dd% 
ClockO'Da% 

used by DMux 

Clock1'DaI1% 
Clock1'Db% 
Clock1 'Dd11 % 

TxFifoWE'% 

TxBusRe Clk'% 

EtherClk340% 
EtherClk170% 

13 EtherClk42.5a% 
12 EtherClk42.5b% 
14 EtherClk42.5c% 

RxS ncClk'% 
21.25 ns pulse 
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ECLTrueO 1 

007 Next.1! 10 

188 BNTGtCT'b! 

070 IOHold! 

018 Blockl 

Next = EthRx? 

EthOata.18 

Next = Eth Tx?' 

TxAbort' 

ClockO'Od 

XEROX Project 

P1 SIP j52 

P2 
P3 
P4 
P5 TskAd.O 

TskAd.1 
TskAd.2 

4 

(EOP) 

Drawing 

7 

10 

11 

Standard tasks are 6& 7. 
Task numbers differ only in 
the low order bit. 
Input is higher priority. 
See DskEth06.sil tor how to 
set other tasks. 

PARe Dorado Next & IOAttention 

See Ether21 & 22.sil tor timing diagrams 

12 

11 

5 

6 

File 

Ether13.sil 
-------- ----

2 

3 

4 

13 

Next = EthTx?' 

2 

Prev=EthTx 

3 Curr= EthTx 

Next = EthTx? 

Prev=EthRx 

2 Curr = EthRx 

Repeating last 
instruction 

Next = EthRx? 

Blocked 

~3~ ____________________________ ~I~O~at~tI~159 

Since the NEXT bus (which can lie) is 
used to decide when to drive IOatt, 
it is ii/egal to branch on lOA IT in an 
instruction which BLOCKs and may hold. 
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MidasEn CST' MidasEn 05T' 

ERXO I MufAdr.09 10 21 
MufAdr.10 9 54 E' 
MufAdr.11 7 52 

S1 

MufAdr.09 10 21 

ETX MufAdr.10 9 54 E' 
52 MufAdr.11 7 
51 

PONew 6 DO Tx5tate.0 6 DO 

POOld 5 01 POCnt.O 4 
POCn\.1 3 

02 
D3 

Tx5tate.1 5 01 Tx5tate.2 4 
TxEOP 3 02 

03 

POCnt.2 11 MU164 

POCnt.3 12 04 
Z 

15 MuxData2 
05 DMux=212D POCntCtrl 13 
06 121 

TxBusRe~ull' 11 MU164 

TxGone 12 04 
Z 

15 MuxData4 
05 DMux=214D Tx5REmotv' 13 06 

918 
ReoortCollisions 14 07 

. 
RxBOP 6 DO EthData.18 5 01 

TxCntDwn' 14 07 TxCRCEnbl 6 DO TxGo 5 01 

RxCRCError } 02 Z 15 MuxData3 
D3 DMux=213D RxDataLate 11 04 

TxOata 4 02 Z 15 MuxOata5 Tx5RCtrl.O 3 03 DMux=2150 Tx5RCtrl.1 11 04 

RxBusRegFull 12 D5 RxFifoFull 13 
RxFifoEmolv 14 06 MU164 

D7 

PEOutput 12 05 TxFifoFul1 13 D6 TxFifoEmolv 14 07 MU164 

MufAdr.09 10 54 MufAdr.10 9 
MufAdr.11 7 52 119· 

S1 E' 

MufAdr.09 10 54 MufAdr.10 9 
MufAdr.11 7 52 h19 

51 E' 

MidasEn.05T' 21 MidasEn.05T' 2J 

MidasEn 05T' 

MufAdr.09 10 
21 

ERX1 I MufAdr.10 9 54 E' 
MufAdr.11 7 52 

51 

Rx5tate.0 6 DO 

RxState.1 5 01 RxState.2 4 
RxColiision 3 02 

03 

See DskEth01.sil for muffler control logic. 
DMux addresses 2000-2117 are used by the disk. 

POCarrier 11 MU164 

POEvent.O 12 04 
Z 

15 MuxData6 
05 DMux=2160 POEvent.1 13 D6 

919 
RxSRFull' 14 07 RxEOP 6 00 RxSvnc' 5 01 

RxlncTrans 4 02 Z 15 MuxOata7 
RxCRCReset 3 03 DMux=2170 
RxCRCClk 11 D4 

RxOata 12 
05 RxSRCtrl.O 13 D6 RxSRCtrl.1 14 07 MU164 

MufAdr.09 10 54 MufAdr.10 9 
MufAdr.11 7 S2 h20 

S1 
E' 

MidasEn.05T' 21 
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@ 

@ 

@ 

@ 

@ 

@D 

@Q) 

@D 

To set a host address bit to 1 
pull it up to gnd through 91 ohms. 

L....:::.:.:.. ....... 9429 

'--''''"'---' h419 

100 ohms to Gnd 

L....:::.:.:.. ....... h41h 

100 ohms to Gnd 

Host.O 

Host. 1 

Host.2 

Host.3 

Host.4 

Host.5 

Host.6 

Host.7 

RcvData 

Collision 

~ __________________________ ~Xm~t~D~a~ta~1 

TILTrueB 

XEROX Project 

PARC Dorado 

100 ohms to + 5 

8 I SIP I 942i 

Drawing 

8ackPanei Connections 

200 Host.a 
Host. 1 

100 Host.2 
Host.3 

40 Host.4 
Host.5 

20 Host.6 
Host.7 

10 ECLTrueB 

4 

2 
RxOn 
TxOn 
LoopBack 
TxCollision 
NoWakeups 
TxDataLate 
Sll'lgjeStep 
TxFifoPE 
ECLTrueD 

t File 
Designer 

• Ether15.sil David 80ggs 

12 
MC170 7 

11 
6 A 

2 EthStatus.16 
10 

5 95 
J5 

9 B 

4 
3 

CI CI 
nlll 3 14111 

12 
MC170 7 

11 
6 A 2 EthStatus.17 

10 
5 k21 

J5 
9 B 

4 
3 

CI CI 
13- 14-

ECLTrueB 

ECLTrueD 

Rev lo!:te Page 

Ce ; 9/24/7~ __ 38 
---



BP 

44 CD 
43 ill 

Berg 45 CD 
65351·034 46 CD 

48 CD 
47 ill 

[: @ Disk Radial 0 
Connector @ 

Berg 

[: 
CD 

65351·034 CD 

Cannon DAC·25P 

[f[] 

IT] 

C[J 

.1][] 

I][] 

I][] 

[ IJIJ Normally spare 
+ 12v here [E] 

m::J 
I][] 

[ IJ[] Normally + 15v 
Not used here m 

XEROX Project Reference 

PARe Dorado Ethernet Cables 
.-~" 

RcvData 

Gnd 

Collision 

Gnd 

XmtData' 

Gnd 

+5v 

Gnd 

+ 12v 

Gnd 

Internal Cable 

External Cable 

RcvData White 

Gnd Black 

Collision Blue 

Gnd Black 

XmtData' Green 

Gnd Black 

+ 12v Brown 

Gnd Black 

+5v Red 

Gnd Black 

+15v Yellow 

Gnd Black 

4O'Typ 

File 

Ether16.s!1 

Cannon DAC·25S 

IJD 
m 

[IJ 

[][J 

m:J 
[][] 

OIJ 
[][] 

IJLI 
[E] 

Cannon DAC·15S 

o:J 
II] 

CD 
IJ[] 

IT] 

[IJ 

IT] 

CIJ 

[J:[J 

OIJ 

m:J 
DIJ 

This is a standard Alto II 
Ethernet external cable 
part # 216411 
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Clock1 I I I I I I , I I I I I I I I I 
TxAbort I 
TxStart I I 
TxGo I 
TxData I I 
GotTxBlt I I I I I I 
TxCRCClk I I I I I I 
Load I I 
Shift I I I I 
State . 

Idle I Mark I Data 

Startup 

-
Clock1 I I I I I I I I I I I , I I I I 
GotTxBit I I I I I I 
TxCRCClk I I I I I I 
Load I I 
Shift I I I I 
TxSREmpty I I 
Cntr 

1 (2) I 0(1) I 15 (16) I 14 (15) 

Loading Tx Shift Register 

Clock1 I I I I I I I I I I I I I I I I 
GotTxBit I I I I I i 
TxCRCClk I I I I I I 
Shift I I I I I I 
TxSREmpty I I 
TxCRCEnbl I 
State 

Data IpreCRc l CRC 

TxEnd has been high since TxSR was last loaded 
CRC 

Clock1 I I I I I I I I I I I I I I I I 
GotTxBit I I I I I I 
TxCRCClk I I I I 
Shift I I I I 
TxSREmpty I I . 
TxGone I I 

TxGo I 
State 

CRC I postCRC I Idle 

ShutDown 
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\ 

) 

EtherClk42.5 

PDCarrier 

PDEvent 

RxCRCReset 

RxCRCClk 

Load 

Shift 

ent, 

State 

EtherClk42.5 

PDEvent 

RxCRCClk 

Shift 

RxSRFull 

RxSync 

ent, 

State 

EtherClk42.5 

PDCarrier 

PDEvent 

RxCRCClk 

Shift 

RxSRFull 

RxSync 

RxEDP 

Load 

ent, 

State 

? 

Idle 

1 (14) 

Maybe or IMIP 

1 (14) 

IMIP 

Cntr notation is <cntr value>« # occupied postions» 

Phase decoder events are encoded in PDEvent.x 

Shift and Load are encoded in RxSRCtrI.x 

state is encoded in RxState.x 

shift also decrements Cntr 

XEROX Project Reference 

PARe Dorado Receiver Timing 

., 

15(0) 14 (1) 13(2) 

Maybe 

Startup 

0(15) 15(16-0) 14 (1) 

Full IMIP 

Dumping Rx Shift Register 

0(15) 15 (16·0) 

Full Idle 

ShutDown 

File 

Ether18.sil 
Designer 

David Boggs 
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Ce 7/08/79 41 
-----_._---- --



Clock1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

EtherClk340 

EtherClk170 

TxGo 

GotTxBlt 

TxData 

XmtOata 

Biteett 

____________________ ~n~ ______ ~n~ ______ ~n~ ______ ~n~ ____ ~n~ ______ ~r 

o o I 0 

Startup 

Clock1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
EtherClk340 

EtherClk170 

TxGo 

GotTxBit ---1l~ ____ ~n~ ______ ~n~ ______ ~n~ ______ ~n~ ________________________ __ 
TxData 

XmtData 

Biteett o o 

Shutdown 

Clock1 I I I I I I I I I I I I I I I I I I I I I I I I I I I , , I I I I , I I , , I I , , , I I I I I I I I I , I , I I , I I 

EtherClk340 

EtherClk170 

TxGo 

GotTxBit ---1l~ ____ ~n . n~ ______ ~n~ ______ ~n~ ______ ~n~ ________________ _ 
TxData 

PrePreCollision 

XmtData 

Biteett o o 

PrePreCollision is the output of the first stage of the Collision synchronizer 

XEROX Project Reference 

PARe Dorado Phase Encoder Timing 

Collision 

File 

Ether19.si! 

Jam 

(1) 

Designer Rev Date Page 

David Boggs Ce 7/08/79 42 



XEROX 
PRRC 

IE- BitCell ~ t \lI 
Setup transitions 

I· 
1 0 0 1 1 

t l' t l' t Data transitions 

A bitcell is nominally 340 ns. 

A sample is nominally 42.5 ns. 

... BitCell J I Clear Carrier '. 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Too 
Many 

o 85 

Inputs 

Setup 

170 255 

Data 

i 
340 

Outputs 

Carrier Old New Cnt Carrier Event 

Project 

Low Low Low dlc Low NoEvent 

Low Low High dlc High One 

Low High Low dlc High Collision 

Low High High dlc Low NoEvent 

High Low High 0·1 High Collision 

High High Low 0·1 High Collision 

High Low High 2·4 High NoEvent 

High High Low 2·4 High NoEvent 

High Low High 5·9 High One 

High High Low 5·9 High Zero 

High Low High 10·15 High Collision 

High High Low 10·15 High Collision 

High Low Low 0·11 High NoEvent 

High High High 0·11 High NoEvent 

High Low Low 12·15 Low Collision 

High High High 12·15 High Collision 

"Impossible" conditions can happen right after power up. 

d/c means "don't care". 

Reference File 

425 

Too Few 

i 
510 

i 
595 680 ns. 

Comment 
CntCtrl 

Count Idle 

Reset Start of packet (start bit) 

Reset Impossible 

Count Impossible 

Count Too many transitions 

Count Too many transitions 

Count Setup transition (zero next) 

Count Setup transition (one next) 

Reset Data transition 

Reset Data transition 

Reset Too few transitions 

Reset Too few transitions 

Count Active 

Count Active 

Reset End of packet 

Reset Jam 

Designer Rev 

Dorado Phase Decoder Ether20.sil David Beggs Ce 
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ulnstruction I I I I I I 
COCkO 

other tasks Ins1 Block other tasks Ins1 Block other tasks Ins1 Block 

Clock1 I I I I I , I I I I I I I I I , I , I I I I I I I I I I I I 
, 

WakeupReq I I minimum of 3 cycles I I I I 
Next = Eth? I I I . I I I 
Curr= Eth I I I I I I 
Prev=Eth I I I I I I 
Block I I I I I I 
Blocked I I I I I I 
Have Blocked I I I I I r 

Normal case 
ulnstruction I I I I I I 
ClockO 

other tasks [lns1] Ins1 Block other tasks Ins1 Block other tasks 

Clock1 I I I I I I I , I I I I I I I I I I I I I I I I I I I I I , , 
WakeupReq I I I I 
Next = Eth? I I I I 
Curr .. Eth I I I I 
Prev=Eth I I I I 
Hold I , 
Block I I I I 
Blocked I I I I 
Have Blocked I I I I 

Hold in first instruction & not preempted 
u Instruction I Block I I Block I 
ClockO other tasks In51 [Block] other tasks In51 other tasks 

Clock1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
WakeupReq I I I I 
Nexl=Eth? I I * I I I 
Curr=Eth I I I I 
Prev=Eth I , I I 
Hold I I 
Block I I I I 
Blocked I I I I 
Have Blocked I I I I 
* NEXT bus is wrong Block & Hold & not preempted 
uln5truction I I Block I • ClockO [Block] Block Ins1 Block other tasks Ins1 other tasks 

Clock1 I I I I I I I , I I I I I I I I I , I I I I I I I I I I I I 

WakeupReq I I I I 
Next = Eth? I * I I I I 
Curr=Eth I I I I 
Prev=Eth I I I I 
Hold I I 
Block. I I I I I I 
blocked I I I I I I 
Have Blocked I I I I 

* NEXT bus is wrong Block & Hold & (BNT = Eth < CTask) 

XEROX Project Reference File Designer Rev Date Page 
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ulnstruction I I I I I I 
ClockO other tasks Ins1 higher task Block other tasks Ins1 Block other tasks 

Clock1 I 1 I I I I I 1 I 1 I I I 1 I 1 I 1 I I I I I 1 I 1 I I I 1 I 
WakeupReq I I I I 
Next = Eth? I I I I I I 
Curr=Eth I I I I I I 
Prev=Eth I I I I I I 
Block I I I I 
Blocked I I I I 
Have Blocked I I I I 

Preemption after first instruction 

ulnstruction I I higher task 
I I I I 

ClockO other tasks [lns1] Ins1 Block other tasks Ins1 Block other tasks 

Clock1 I I I I I I I 1 I 1 I , I I I 1 I 1 I 1 I I I I I 1 I 1 I 1 I 

WakeupReq I I I I 
Next = Eth? I I I I I I 
Curr= Eth I I I I I I 
Prev=Eth I I I I I I 
Hold I I 
Block I I I I 
Blocked I I I 1 
Have Blocked 1 I 1 I 

Hold in first instruction & then preempted 

ulnstruction I I i I i Block I I ClockO other tasks Ins1 [Block] higher task other tasks Ins1 Block other tasks 

Clock1 I I 1 I I I I , .J 1 1 ! I , I 1 1 1 1 1 I , I I I 1 I 1 I 1 I 
WakeupReq 1 1 1 I 
Next = Eth? 1 1 I I 1 1 
Curr= Eth 1 1 I 1 I 1 
Prev=Eth I 1 I 1 I 1 
Hold I I 
Block 1 1 I 1 I 1 
Blocked I 1 I I 
Have Blocked 1 I I I 

Block & Hold & then preempted 

ulnstruction I I I I I 
ClockO other tasks Ins1 [Block] I3lock Block other tasks Ins1 Block other tasks 

Clock1 1 1 I 1 I I 1 I 1 I 1 I , I ! I 1 I 1 I I I , I 1 I 1 I 1 I 
WakeupReq I I 1 
Next = Eth? I I_! __ I I I 1 
Curr= Eth 1 I 1 I I 
Prev=Eth I I I I I I 
Hold I 1 
Block I 1 I I 

Blocked ---1 1 I I 
Have Blocked I I I I 

• NEXT bus is wrong Block & Hold & CBNT = Eth < CTask) while Eth is preempted 
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00 01 02 03 04 05 06 07 08 

Tx 
Tx Tx 

Tx Rx 
Rx Rx 

Test 
Cmd Cnt Cmd Cmd 
Enbl' On EOP Own Enbl' On BOP' Enbl' 

Output 

00 I 01 f 02 los 04 l05 06 07 08 
I I I I I I 

Host Address 
Rx 
On 

I I 

@ID @[> <@) (@3) @§) <OSr} (040:> @D 

Input 

The host address is set by jumpers on the right backplane. 

To set a bit to one, pull it up to ground through 91 ohms. 

XEROX Project Reference 

PARC Dorado Control Register Format 
File 

Ether23.sil 

09 10 11 

Loop Single 
No 
Wake 

Back Step 
ups 

09 10 11 

Tx Loop Tx 
On Back Coli 

Designer 

David 80ggs . --- ------- ---------~----

12 13 14 15 

Test Test Test Report 
Clock Coli' Data Colis 

12 13 14 15 

No Tx Tx 
Wake Data 

Single 
Fifo 

ups Late Step PE 
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Ce 7/08179 46 



DskEth-Rev-Ce.ps 15-Sep-80 12:36:54 Page 1 

Page Numbers: Yes First Page: 1 
Columns: 2 Edge Margin: .8" Between Columns: .0" 
Heading: 
DskEth-Rev-Ce.ps 
COMPONENTS: 

8T98: 10 11 34 
DISC: 12 
FOO: 8 15 
F145A: 9 15 26 30 
F16: 9 10 14 19 24 27 

31 
F9401: 27 31 
Kl115A: 35 
LS08: 12 
LS153: 12 
LS155: 11 
LS169: 12 
LS174: 11 12 
MCI00: 9 
MC102: 1 4 8 10 14 17 

19 28 29 31 32 34 
35 36 

MC103: 3 4 9 11 14 16 
17 19 27 29 36 

MC104: 8 10 13 19 30 31 
32 33 35 36 

MC105: 27 31 33 35 36 
MC106: 32 33 
MC109: 11 17 28 29 
MC1l3: 16 36 
MC124: 11 12 27 31 34 35 

38 
MC125: 10 11 13 27 31 34 
MC135: 8 10 11 14 27 28 

29 30 31 33 
MC136: 9" 25 32 35 
MC141: 26 30 
MC149: 10 14 24 25 27 31 

32 
MC158: 14 15 16 27 31 34 
MC161: 2 
MC1650: 13 
MC166: 1 2 
MC1664: 1 4 
MC170: 15 17 26 30 38 
MCl71: 8 
MC173: 1 10 15 17 
MC174: 3 13 
MC175: 2 34 
MC176: 1 10 13 14 15 16 

19 24 25 26 27 28 
29 30 31 32 36 

MC195: 9 13 14 17 28 29 
36 

MC197: 2 8 14 15 16 17 
MC210: 35 
MC231: 1 8 14 15 16 17 

19 26 27 28 29 31 
33 

MU164: 1 18 37 
N123: 12 
N125: 13 
S288: 11 
SE210: 4 10 19 35 
SE211: 14 19 
SE212: 1 4 19 28 35 
SE231: 4 
SG139: 9 
SIP: 1 2 20 36 38 
SPARE: 4 
TEMP: 4 
TERM: 11 

SIGNAL NAMES: 



DskEth-Rev-Ce.ps 15-Sep-SO 12:36:54 Page 2 

.-~~ 
+: 1(1) 2(1) 3(1) 4(1) 8(1) 9(1} 

U 10(1) 11( 1) 12(1) 13(1) 14(1) 15(1} 
16(1) 17(1) 18(1) 19(1) 20(1) 24(1} 
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37(1) 38(1) 

Active: 8(3) 10(1) 18(1) 
bClkEn' : 1( 1) 27(1) 31(1} 33(1} 
bClkEn'%: 4(1) 
bIOB.OO: 2(1) 10(1) 15(1) 17(2) 30(1) 35(1} 
bIOB.Ol: 2(1) 10(1) 15(1) 17(2) 29(1) 30(1} 
bIOB.02: 2(1) 10(1) 15(1) 17(2) 29(1) 30(1} 
bIOB.03: 2(1) 10(1) 15(1) 17(2) 29(1) 30(1) 
bIOB.04: 2(1) 9(1) 10(1) 15(1) 17(2) 28(1) 

30(1) 35(1) 
bIOB.05: 2(1) 8(1) 9(1) 10(1) 15(1) 17(2) 

28(1) 30(1) 
bIOB.06: 2(1) 8(1) 9(1) 10(1) 15(1) 17(2) 

28(1) 30(1) 
bIOB.07: 2(1) 8(1) 9(1) 10(1) 15(1) 17(2) 

30(1) 
bIOB.08: 1(1) 2(1) 8(1) 9(1) 10(1) 15(1) 

17(1) 30(1) 35(1) 
bIOB.09: 1(1) 2(1) 8(1) 9(1) 10(1) 15{1} 

17(1) 30(1) 34(1) 
bIOB.lO: 1(1) 2(1) 8(1} 9(1) 10(1) 15{1} 

17(1) 30(1) 34(1) 
bIOB.ll: 1(1) 2(1) 8(1) 9(1) 10(1) 15(1) 

17(1) 30(1) 34(1) 
bIOB.12: 1(1) 2(1) 8(1) 9(1) 10(1) l5(1) 

17(1) 30(1) 35(1) 
bIOB.13: 1(1) 2(1) 8(1) 9(1) 10(1) 15(1) 

17(1) 30(1) 34(1) 
bIOB.14: 1(1) 2(1) 8(1) 9(1) 10(1) 15(1) 

0 
17(1) 30(1) 34(1) 

bIOB.15: 1(1) 2(1) 8(1) 9(1) 10(1) 15{1} 
17(1) 30(1} 34(1) 

bIOB.16: 2(1) 15(1) 17(1) 30(1) 
bIOB.17: 2(1} 15(1) 17(1) 30(1} 
blain': 3(1} 14(1} 2a(l} 
bIOin'%: 4(1} 
bIOout'!O: 1(1) 17(1} 19(4) 
bIOout'! 1: 29(1} 35(2} 
bIOout'!l%: 4(1) 
bIOReset: 8(1) 27(2} . 28( 1) 29(1) 34(1) 
bIOReset%: 4(1) 
BitClock'A: 16(1) 19(1) 
BitClock'A%: 19(1) 
BitClock'B: 8(1) 15(S} 
BitClock'B%: 19(1) 
BitClock'C: 10(1) 11(1} 14(1) 
BitClock'C%: 19(1) 
Block! : 36(1) 
Blocked: 28(1) 29(1} 36(1} 
BlockTilllndex: 8(1) 17(1} 
BlockTilRdy: 8(1) 17(1) 
BNTGtCT' b I : 36(1) 
CO: 12(1) 
Cl: 12(1) 
C2: 12(1) 
C3: 12(1) 
CheckBlock': 8(1) 15(1) 17(1) 18(1) 
CheckData' : 15(2) 
CheckSumErr: 16(1) 17(1) 
CkFifoParity' : 15(2) 
ClearErrors: 8(1) 14(2) 15(1) 16(1) 17(3) 
ClearIndexTW: 17(2) 
ClearSectorTW: 17(2) 

() ClearTWs: 14(3) 15(1) 17(2) 
CLK.disk' : 4(1) 
ClkO%: 4(1) 
Clkl%: 4(1) 
CLKEnable'a!: 4(1) 
ClockO'Bc: 17(1) 
ClockO'Bc%: 35(1) 
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ClockO'Da: 1(1) 

0 
ClockO'Da%: 35(1) 
ClockO'Dd: 36(1) 
ClockO'Dd%: 35(1) 
Clockl'Bb: 27(Z) Z8(Z) 
Clockl'Bb%: 35(1) 
Clockl'Bd: 27(Z) 
Clockl'Bd%: 35(1) 
Clockl'Ca: 8(1) 14(3) 
Clockl'Ca%: 19(1) 
Clockl'Cb: 17(Z) 
Clockl'Cb%: 19(1) 
Clockl'Cc: 17(1) 
Clock1'Cc%: 19(1) 
Clockl'DaIO: 30(4) . 
Clockl'Da!l%: 35(1) 
Clockl'DaIZ: 3Z(1) 
Clockl'Db: Z7(1) 31(Z) 
Clockl'Db%: 35(1) 
Clockl'DdIO: 31(Z) 
Clockl'Dd!l%: 35(1) 
Clockl'DdIZ: 33(1) 
ClockMO: ZO{l) 
ClockMO!: 13(1) 
ClockMl: ZO{l) 
ClockM1! : 13(1) 
ClockM2: ZO(l) 
ClockMZ! : 13(1) 
ClockM3: ZO(l) 
ClockM3! : 13(1) 
ClockPO: ZO(1) 
ClockPO!: 13(1) 
ClockPl: ZO(l) 
ClockPlI : 13(1) 
ClockPZ: ZO{l) 

0 
ClockPZ! : 13(1) 
ClockP3: ZO(l) 
ClockP3! : 13(1) 
CntDone': 9(3) 18(1) 
Coll ision: 34(1) 38(1) 
CompareErr': 16{1} 17(1) 
ComputeECC: 9{1} 16(1) 18{1} 
ComputeECC': 9(1) 16{Z) 
ContErrs' : 11(1) 
ContRegCl': 8{1} 16(1) 
ControlRegCl: B{Z) 9(1) 
ControlRegCl%: 19(1) 
ControlRegCl': B{Z) 
ControlRegCl'%: 19{1} 
ControlTag: 10(Z) 18(1) 
ContTag' : 10(1} ZO(l) 
Curr=EthRx: Z8(1) 36(1) 
Curr=EthTx: Z9{1} 36(1) 
Cyl inderTag: 10(Z} 18(1) 
Cyl inderTag': 10(1} ZO(l) 
CylOffset: l1{Z} 18(1) 
DataMO: 13{1} ZO{l) 
DataMO!: 13(1) 
DataMl : 13{1} ZO{l) 
DataM1! : 13{1} 
DataMZ: 13(1} ZO(l) 
DataMZ! : 13{1} 
DataM3: 13( 1} 20(1) 
DataM3! : 13(1} 
DataPO: 13(1) ZO{l} 
DataPO! : 13(1) 
DataP1: 13{ 1) ZO(l) 
DataP1! : 13{ 1} 
DataPZ: 13(1) ZO(l) 

0 DataPZ! : 13(1} 
DataP3: 13(1} ZO{l) 
DataP3! : 13(1) 
DebugMode: 8(3) 18(1) 
OevCheck: l1(Z} 18(1) 
dFifoParityErr: 15{2} 
dIOBParityErr: 17(1) 
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DisableCnt: 10(1) 

0 
DisableRun: 8(4) 11(1) 17(2) 
DiskTW: 17(1) 
DMadr.01: 1(3) 
DMadr.02: 1(3) 
DMadr.03: 1(3) 
DMadr.04: 1(4) 
DMadr.05: 1(3) 
DMadr.06: 1(3) 
DMadr.07: 1(3) 
DMadr.08: 1(3) 
DMadr.09: 1(3) 
DMadr.10: 1(3) 
DMadr.11: 1(3) 
DMuxClk! : 1(1) 
DMuxData: 1(1) 
DMuxData! : 1(1) 
DriveTag: 10(1) 18(1) 
DriveTag' : 10(1) 20(1) 
DrSelected: 10(1) 12(1) 
DskData.OO: 3(1) 15(1) 
DskData.Ol: 3(1) 15(1) 
DskData.02: 3(1) 15(1) 
DskData.03: 3(1) 15(1) 
DskData.04: 3(1) 15(1) 
DskData.05: 3(1) 15(1) 
DskData.06: 3(1) 15(1) 
DskData.07: 3(1) 15(1) 
DskData.08: 3(1) 15(1) 
DskData.09: 3(1) 15(1) 
DskData.l0: 3(1) 15(1) 
DskData.ll: 3(1) 15(1) 
DskData.12: 3(1) 16(1) 
DskData.13: 3(1) 16(1) 
DskData.14: 3(1) 16(1) 

0 
DskData.16: ~(1) 16(1) 
DskData.16: 3{1} 16(1) 
DskData.17: 3(1) 16(1} 
EccComputeErr' : 16(1) 
EccData.21: 16(4) 
EccData.32: 15(2) 16(4) 
EClkO%: 35(1) 
EClkl%: 35(1) 
EClk2%: 35(1) 
ECLTrueA: 2(2) 3(1) 13(8) 15(2} 17(2) 19(1) 
ECLTrueB: 25(1) 26(2) 27(2) 38(2) 
ECLTrueC: 9(3) 10(2) 14(3} 15(2) 19(1) 
ECLTrueD: 1(1) 30(3) 31(3) 32(1) 33(1) 35(1) 

36(1) 38(2) 
EmptyBl ock' : 8(2) 
EnableRun: 8(1) 18(1) 
EnCheckTW' : 15(1) 17(1) 
EnReadTW' : 15(1) 17(1) 
EnWriteTW' : 8(1) 15(1) 17(1) 
EthCtrl4-IOB' : 28(1) 
EthCtrl4-IOB'%: 36(1) 
EthData.OO: 3(1) 26(1) 
EthData.01: 3(1) 26(1) 
EthData ."02: 3(1) 26(1) 
EthData.03: 3(1) 26(1} 
EthData.04: 3(1) 26(1) 
EthData.06: 3(1) 26(1) 
EthData.06: 3(1) 26(1) 
EthData.07: 3(1) 26(1) 
EthData.08: 3(1) 26(1) 
EthData.09: 3(1) 26(1) 
EthData.10: 3(1) 26(1) 
EthData.ll: 3(1) 26( 1) 
EthData.12: 3(1) 26(1) 

0 
~thData.13: 3(1) 26(1) 
EthData.14: 3(1) 26(1) 
EthData. 15: 3(1) 26(1) 
EthData.16: 3(1) 26(1) 
EthData.17: 3(1) 26(1) 
EthData.18: 26(1) 36(1) 37(1) 
EthData.18': 26(1) 28(1) 
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EtherClkl70: 33(2) 

C) EtherClk170'X: 35(1) 
EtherClk340: 33(2) 
EtherClk340%: 35(1) 
EtherClk42.5a: 24(1) 
EtherCl k42. 5a%: 35(1) 
Ethe rCl k42. 5b: 25(1) 
EtherCl k42. 5b%: 35(1) 
EtherClk42.5c: 26(1) 
EtherCl k42. 5c%: 35(1) 
EthStatus.16: 3(1) 38(1) 
EthStatus.17: 3(1) 38(1) 
FHCP: 2(1) 14(1) 
FHCP%: 4(1) 
FifoAddr.O: 14(1) 15(5) 
FifoAddr.l: 14(1) 15(5) 
FifoAddr.2: 14(1) 15(5) 
FifoAddr.3: 14(1) 15(5) 
FifoCl: 14(1) 
FifoCl%: 19(1) 
FifoCl': 15(5) 
FifoCl'%: 19(1) 
FifoEmpty: 14(3) 
FifoFull: 14(3) 
FifoOverflow: 11(1) 14(2) 18(1) 
FifoParityErr: 11(1) 15(2) 18(1) 
FifoRaddr.O: 14(3) 18(1) 
FifoRaddr.1 : 14(3) 18(1) 
FifoRaddr.2: 14(3) 18(1) 
FifoRaddr.3: 14(3) 18(1) 
FifoUnderflow: 11{ 1) 14(2) 18(1) 
FifoWaddr.O: 14(3) 1S(1) 
FifoWaddr.1: 14(3) 18(1) 
FifoWaddr.2: 14(3) IS{l) 
FifoWaddr.3: 14(3) 18(1) 

0 
FifoWaddrCl' : 14(1) 
FifoWaddrCl'%: 19(1) 
Gnd: 1{1} 2(1) 3(1) 4(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) 24(1) 
25(1) 26(1) 27(1) 28(1) 29(1) 30(1) 
31(1) 32(1) 33(1) 34(1) 35{1} 36(1) 
37{1} 38(1) 

GND: 4(1} 12(5) 20(1) 
HeadOvfl: 11(2} 18(1) 
HeadTag: 10(2) 18(1) 
HeadTag' : 10(1) 20(1) 
Host.O: 3(1) 38(2) 
Host.l: 3(1) 38(2) 
Host.2: 3(1) 38(2) 
Host.3: 3(1) 38(2) 
Host.4: 3(1) 38(2) 
Host.5: 3(1) 38(2) 
Host.6: 3(1) 38(2) 
Host.7: 3(1) 38(2) 
Idle: 8(2) 9(3) 10(1} 
Index' : 12(1) 17(1) 
IndexTW: 8(1) 17(1) 18Cl} 
InRegCl': 15(5) 
InRegCl''X: 19(1) 
InRegFull: 14(1} 18(1} 
InRegFull ' : 14{2} 19(2) 
InReg.-IOB: 14(1) 19(1) 
InReg+-IOB%: 19(1) 
InReg.-SR: 19(1) 
InReg+-SR' : 14(1) 15(5} 19( 1) 
lOatt! : 36(1} 
10B.00: 3(1} 
10B.00! : 2(1) 

0 
10B.Ol: 3(1) 
10B.01l : 2{1} 
IOB.02: 3(1} 
IOB.021: 2(1) 
IOB.03: 3{1} 
IOB.03! : 2(1) 
IOB.04: 3(1} 


