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2000-2177

3000-3177

Muff Addr

2200-2377
2400-2577
2600-2777

3200-3377
3400-3577

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

cut cut cut cut

P8P7P6P5

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

3600-3777

Cut SIP legs at k52 to set the

IOA P8P7P6P5P4

000-007
010-017
020-027
030-037
040-047
050-057
060-067

100-107
110-117
120-127
130-137
140-147
150-157
160-167
170-177
200-207
210-217
220-227
230-237
240-247
250-257
260-267
270-277
300-307
310-317
320-327
330-337
340-347
350-357
360-367
370-377

cut cut cut

cut

cut

cut

cutcutcut
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

cut
cut

cut
cut

cut
cut

cut
cut

cut
cut

cut
cut

cut
cut

cut

cut

cut

cut

cut

cut

cut

cut

070-077 cut cut

cut

cut

cut

cut

cut

cut

cut

06DskEth06.sil

*

*

**

Tasks P8P7

2 & 3
4 & 5
6 & 7
8 & 9
10 & 11
12 & 13
14 & 15

cut
cut
cut cut

cut
cut
cut
cut

cut
cut
cut cut

P6

*

Cut SIP legs at j52 to set the

Muffler addresses for the board. IOA bus addresses for the board.

Standard tasks are 6 & 7.

Standard addresses are 2000-2177. Standard addresses are 10-17.

*

Configuration

DiskRead
DiskTag
DiskUnits
DiskFifo

EtherPD
EtherRcvr
EtherFifo
EtherXmtr

MC149
MC149
MC149
MC149

1
3
2
3

SG139
MC149
S288
MC149

2
1
1
1

a20 a21
d21
d05
b14

h10 h11h09
l10 l15
h14 h15 h16

Name Type # Location

Task numbers for the Ethernet.

jlj
j
jll

PLAT at a04

All capacitors 330pf
All resistors 27K

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

l

DskEth
Disk

Ether

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

Cut SIP legs at e41 to set the

M

23.530 Mhz

K1115A at j20

xtal osc.

Logo is near pin 1.
This is a 14 pin pkg.
Board pins 8 & 9 aren’t used.
Remove bypass cap above pin 1

h22



XEROX FileProject Designer Rev Date Page

Dorado

DoradoPARC

Clocks

Mufflers

Buses

Notes IOB, IOA and Clocks are in DskEth*.sil

07

Wakeup

State

Control

Tag

Register

Select &

Sequencing

Disk

Sector

Counters

Data

Clock

SR Sync

Reg

FIFO
Reg

Sync

Fire

Code

Generator

TriconD02.sil
TriconD03.sil

TriconD04.sil

TriconD05.sil

TriconD06.sil

TriconD07.sil

TriconD09.sil

TriconD10.sil

TriconD11.sil

TriconD12.sil

TriconD08.sil

Control

FIFO
&

Trident

Dorado Disc Controller TriconD01.sil Roger Bates Ce 7/19/79

Trident

Daisy-Chain

Radial

Cable

Cable

cables )

( up to 4

/

/

/

/

/

/

/

/

16

16

16

16

16

16

16

16

/

/

/

/

2

2

1

1

/
12

/

/

/

2

1

1

Reference

Receivers

Register

,

,

,

,

,

,
,

,,

,
,

.

.

.

..
.
. .

. .

.

.

.

Q

Q

Q

Q

W

W
W

TriconD11.sil



2
5

4

2
5

4

3
7

6

7 4

5

4

7

9

2

3
6

13

12 15

9

11
14

15
10

13

12

6

3

2
7

4

5

9

11
14

1510

13

12

6

3

2
7

4

5

9

5

4

7

9

2

3
6

13
12
11
10

6
5
4
3

14

2

15

9
7

13

9

12

5
6

7

10
11 14

15
2
3

4

13

9

12

5
6

7

10
11 14

15
2
3

4

PageDateRevDesignerProject FileXEROX Drawing

PARC 9/24/79Roger Bates CeTriconD02.silState Control Register 08

H3
H2
H1
H0

CC

D3
D2
D1
D0

S

R

S
RR
RR
R TTTT

S
CC MR

DS
PE’

F00

H3
H2
H1
H0

CC

D3
D2
D1
D0

S

R

S
RR
RR
R TTTT

S
CC MR

DS
PE’

F00

Active

Idle

R2’
R3’

R1’
R0’

Q3’

Q1’
Q0’

ER’

MC171

EQ’ Q2’

E’

TTTTTTTT

R
R
S

S2
S1RR

WriteBlock’
CheckBlock’

Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’

T3

T3

ControlRegCl’

ControlRegCl

TRR i
CDMC102

ControlRegCl’

DisableRun

EnableRun

SectorOvfl

ControlRegCl’

.

...

.

.

...

.

.
.

.

...

.

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R.

R T
TR

S

Q
S

R

Q

Q’

D

C

Load

Shift

Sector

MC231

MC231

MC231

e13a

e14a

MC135

ClearErrors

BlockTillIndex

.

ReadBlock

LastRamAddr’ R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R
MC231

RdOnlyBlock’

TIOA=Cont’
T1

.

a read word (Pg. 9)

TRRii
ABIndexTW

BlockTilRdy

MC102

.

1 Fifo does not have

2 Program has indicated

DisableRun

DebugMode

DebugMode

DisableRun
R T
TR

S

Q
S

R

Q

Q’

D

C

e14b

DebugMode

f15

ABi
o

RR TTEmptyBlock’

EmptyBlock’

MC104

c10d

.

NotReady’

Sector

it sent last word in block
EnWriteTW’

EnWriteTW’ is low when:

c16a

Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’

TIOA=Data’

Clock1’Ca .
MC135

TRRii
ABMC102

NextBlockCl

Active R TGH
SectorOvfl

MC197
c13c

NextBlockCl

bIOB.08
bIOB.10
bIOB.12
bIOB.14

bIOB.09
bIOB.11
bIOB.13
bIOB.15

bIOB.05

bIOB.06

bIOB.07

bIOReset

Active

Idle

DisableRun

ControlRegClContRegCl’

Dorado

Midas- KSTATE
KSTATEMidas-

Midas- KSTATE

KSTATEMidas-

Midas- KSTATE

KSTATEMidas-

Midas- KSTAT

f14

e15a

e15b

d13b

d13a

d14

BitClock’B

RamCl’A

to pg 17

d07a



13

12 15

9

1411

1512

15
13

12

3
7

6

14
11

10

1512

5 2

1310

1310

12

9

6

5

7

10
11 14

15
2
3

13

4

5
9

4
2

4

11

10

7
9

12

6
5 3

2
15
14

13

4

11

10

7
9

12

6
5 3

2
15
14

13

4

11

10

7
9

12

6
5 3

2
15
14

13

36

47

1
2
3
4
5
6
7
9

14

12

10

15

13

11

14
15
1
2

12
11
4
5

3

6
7
9
10

13

12

9

6

5

7

10
11 14

15
2
3

13

4
1
2
3
4
5
6
7
9

14

12

10

15

13

11

12

9

6

5

7

10
11 14

15
2
3

13

4

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

PageDateRevDesignerProject FileXEROX Drawing

PARC 9/24/79Roger Bates CeTriconD03.sil

LoadTag

CntDone’

Idle

.

.

.

....

WriteBlock’

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

CE’
Q7
Q6
Q5
Q4
Q3
Q2
Q1
Q0

TTTTTTTT

RRR
S

RR

A0
A1
A2
A3
A4

SG139

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

CE’
Q7
Q6
Q5
Q4
Q3
Q2
Q1
Q0

TTTTTTTT

RRR
S

RR

A0
A1
A2
A3
A4

SG139

09

Ram.04
Ram.05
Ram.06
Ram.07

Ram.08
Ram.09
Ram.10
Ram.11

Ram.12
Ram.13
Ram.14
Ram.15

RamAddr.0
RamAddr.1
RamAddr.2
RamAddr.3

....

LoadCnt’

ShiftIn’

ShiftOut’

iTRHG
iTRHG

iTRHG ComputeECC’

ComputeECC

ShiftOut

ShiftIn

WordClock’

CntDone’Idle

T
R

S
RR
RR
R

MC136
SU’
SD’

CI’

CO’
B0

B2
B3

H0
H1
H2
H3TTTT

C

S

B1

T
R

S
RR
RR
R

MC136
SU’
SD’

CI’

CO’
B0

B2
B3

H0
H1
H2
H3TTTT

C

S

B1

T
R

S
RR
RR
R

MC136
SU’
SD’

CI’

CO’
B0

B2
B3

H0
H1
H2
H3TTTT

C

S

B1

.

.

.

MC103

GHR TiMC195

Ram.04
Ram.05
Ram.06
Ram.07

Ram.08
Ram.09
Ram.10
Ram.11

Ram.12
Ram.13
Ram.14
Ram.15

LoadCnt’

Control RAM
and Format Counter

Tag_Ram

.

a22

MC195

MC195

MC195

c19

c20

f16

F145A

F145A

F145A

ControlRegCl

WordClock’

LastRamAddr’iTRHGMC195

ReadBlock

a20

a21

b21

c21

f17

e16

TRRii
AB

TRRii
AB
ciRRiiR TABTRRii

AB
WordClock’

WordClock’

. MC100

iTRHGMC195

Tag_x Cnt_2

cnt=cnt= cnt= cnt= cnt= cnt= cnt=0 0 2 1 0

Ld Tag

Ld Cnt

Cnt_1

1 0

Tag_x

Comp ECC

Output Output
Comp ECC

Word Cl

ShiftOut

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

iTRHG
Idle

CntDone’

WordClock’

PromA4’

PromA4

PromA4

PromA4’

PromA4’

MC195

c12f

.

. .

CntDone’

CntDone’

MC100

MC100

MC100

NextBlock

NextBlockCl

.

iTRHGMC195
c12d

bIOB.04
bIOB.05
bIOB.06
bIOB.07

bIOB.08
bIOB.09
bIOB.10
bIOB.11

bIOB.12
bIOB.13
bIOB.14
bIOB.15

Dorado

Midas- KRAM

(4)

(12)

Midas- KFIFO

Midas-
KFIFO

KFIFO
Midas-

Midas-
KFIFO

KFIFO
Midas-

Midas- KFIFO

b19b

b19c

b19d

b19e

b19f

b19h

b20

a19a

a19b

a19c

a19d

RamCl’A

RamCl’C

RRii TT
o

iAB .
d24c

ECLTrueC

ECLTrueC

Midas-KRAM

ECLTrueC



14
15
2
1

14
15
2
1

14
15
2
1

14
15
2
1

2
5

4

4

3
2

7

6
5 1

15

1
15

1
15

5
3
12
10

6
4
13
11

5
3
12
10

6
4
13
11

5
3
12
10

6
4
13
11

7

5
3
12
10

6
4
13
11

9

1314

1112

12

9

6

5

7

10
11 14

15
2
3

13

4

11
14

15
10

13

12

9

9

9

9

9

7
5
6
10
9
3
2
4

15

14

12

11

13

36

25

2

3

1

4

2

3

1

4

2

3

1

4

2

3

1

4

2

3

1

4

6

7
5

76

54

32

32

54

76

910

1112

1314

1112

1314

32

54

76

910

13

12

15

9

6

7
5

6

7
5

14

15
13

14

15
13

79

79

79

10

11
12

6

7
5

6

7
5

10

11
12

10

11
12

14

15
13

14

15
13

10

11
12

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/23/79Roger Bates CeTriconD04.sil

TagClock’

iGHRR
c

T
iGHRR
c

T

iGHRR
c

T
iGHRR
c

T

iGHRR
c

T
iGHRR
c

T

Idle

TAG register & Bus Drivers

iGHRR
c

T
iGHRR
c

T

ContTag’

HeadTag’

MC125

MC125

MC125

MC125

10

CylinderTag’

TagBus.9’

TagBus.8’

TagBus.7’

TagBus.6’

TagBus.5’

TagBus.4’

TagBus.3’

TagBus.2’

TagBus.1’

TagBus.0’

TagBus.00’

TagBus.000’

DriveTag’

iGHRR
c

T

iGHRR
c

T

iGHRR
c

T

Ram.04
Ram.05
Ram.06
Ram.07

Ram.08
Ram.09
Ram.10
Ram.11

Ram.12
Ram.13
Ram.14
Ram.15

Tag_Ram

Tag_IOB

Tag.000
Tag.00
Tag.0
Tag.1

Tag.2
Tag.3
Tag.4
Tag.5

Tag.6
Tag.7
Tag.8
Tag.9

TtlTag.000

TtlTag.00

TtlTag.0

TtlTag.1

TtlTag.2

TtlTag.3

TtlTag.4

TtlTag.5

TtlTag.6

TtlTag.7

TtlTag.8

TtlTag.9

iGHRR
c

TMC125CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

Active

iCDRR TT
o TagClock

.
TRMC176

100 ns Cl
Stop Clock

HeadTag
CylinderTag
DriveTag

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

( DC )

iTRHG

MC125
MC102

f22a

f22b

f22c

f22d

e22a

e22b

e22c

e22d

f21

e21

f20

e20
iGHRR
c

T

viHGRRS

c

TQ
x

viHGRRS

c

TQ
x

viHGRRS

c

TQ
x

ControlTag

viHGRRS

c

TQ
x

viHGRRS

c

TQ
x

Vbb4

.

.

.

.

.d17a

d17b

..

bIOB.00
bIOB.01
bIOB.02
bIOB.03

bIOB.04
bIOB.05
bIOB.06
bIOB.07

bIOB.08
bIOB.09
bIOB.10
bIOB.11

bIOB.12
bIOB.13
bIOB.14
bIOB.15

TRMC176

Dorado

g24b

g24c

g24d

g24e

g24g

Midas- KTAG (4)

KTAGMidas- (12)

d21
d22

g23a

g23b

g23c

g23d

g23e

g23f

g22a

g22b

g22c

g24a

g22g

g23g

f23a

f23b

f23c

f23d

e23a

e23b

e23c

e23d

g24f

d16d

Vbb0!

Vbb1!

Vbb2!

Vbb3!

Vbb4!

BitClock’C

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

.

.
BitCl

BitCl

TagStrobe

.

K’

J’

R T
TR

S

Q
S

R

Q

Q’

TagClock

DisableCnt when cnt=11

.
MC149

MC135

.

if Active

d20b

b06b

b06c

.

WriteInhibit’

Dly eq 13

dly gr 3 and ls 12

TagDone

ECLTrueC

CylinderTag
HeadTag
ControlTag

SE210.
TagEnable

iTRHG
g22e

g22f

n

8T98

8T98

8T98

8T98

8T98

8T98

iGHiTR
iGHiTR
iGHiTR

iGHiTR
iGHiTR
iGHiTR
iGHiTR

iGHiTR
iGHiTR
iGHiTR
iGHiTR

iGHiTR
iGHiTR
iGHiTR
iGHiTR

TtlDriveTag’
Internal

8T98
g14a

..

RR
En4’
En2’

RR
En4’
En2’

RR
En4’
En2’

...

DrSelected

TTiiT
ABRiiRRi i

No Tag Timing if not one of:

TABRR
PreBitClock

MC104

c10a

No TagTW without BitClockTagDone.
ECLTrueC

SetTagTW

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173

2 < Dly < 14

If Error during write



11

10
14

7

6
3

5

4
2

2

1
15

1314

5

4

7

9

2

3
6

2

10

11
12

13
3

2

15

1

12
11
10
9

4
5
6
7

14

7
6
5
4

2

3

13

14

11

10

11
12

910

76

54

32

13
12
11
10
9

15

14

4

26

5

9

12

15

10

3

1

73

1

7

13

14

11

12

15

10 13

14

11

12

15

10

4

26

5

9

9
7
6
5
4
3

1

14

12

10

15

13

11

19

3
4
6
11
13
14

2
5
7
10
12
15

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/23/79Roger Bates CeTriconD05.silDisk Drive Control 11

CL’CK

SS

RRRRRR

D0
D1
D2
D3
D4
D5

TTTTTT

Q0
Q1
Q2
Q3
Q4
Q5

LS174

Select0’

Select1’

Select2’

Select3’

Low = select drive. .
Q7
Q6
Q5
Q4
Q3
Q2
Q1
Q0

TTTTTTTT

RRR
S

RR

A0
A1
A2
A3
A4

CS’

Select0
Select1
Select2
Select3

Select.0

Select.1

TTRR
oiABc

S
x

TTR
oiAB
TTR

oiABTTR
oiAB
TTR

oiAB
SeekInc

NotOnLine

NotReady

CylOffsetReadOnly

DevCheck

TTR
oiAB TTR

oiAB

NotSelected

ReadOnly
CylOffset

WriteError

TtlSelect.0
TtlSelect.1

TtlSeekInc’

TtlEndOfCyl’

TtlDeviceCk’ TtlTerm’

TtlOnLine’

TtlReady’

TtlReadOnly’ TtlOffSet’

( DC )

( DC )

( DC )

( DC )
( DC )

( DC )

( DC )

( DC )

( R0 )

( R1 )

( R2 )

( R3 )

TTR
oiAB
MC124

TTRR
oiABc

S
x

VCCVCC
MC124 MC124

TtlTag.5
TtlTag.6
TtlTag.7
TtlTag.8
TtlTag.9

IOBParityErr

FifoUnderflow
FifoOverflow

.

.

.

. .

.

.

SectorOvfl

RRR
RR T
CDio T

NotReady’

HeadOvfl

SeekInc

HeadOvfl

DevCheck

NotOnLine

NotReady

S288

MC125

c24a

c24b

c24c

c24d

g01a

g01b

g01c

g01d

g01g

d04
d05

MC109

MC109

.

.

iGHRR
c

T

TTR
oiAB

c03c

c03d

TtlRunOK’
Vbb5

iTRHG

b24a

b24b

b24c

b24d

b23a

b23b

d17c

RRRR T
CDio T

ReadError

FifoParityErr

TTLTrueCTTLTrueC

ReadDataErr

Dorado

.

DR’

DQ

RR
S1
S2

S
R
R

TTT
TT
TTT

Q2’

Q0’
Q1’

Q3’

R0’
R1’

R3’
R2’

S
EQ’ ER’

Vbb5

iGHRR
c

TMC125

b02c
WriteBlock’

TtlSelect.1
TtlSelect.0

TtlRunOK’

LS155

d06

n Midas- KSTATE

KSTATEMidas-

Midas- KSTAT

KSTATMidas-

Midas- KSTAT

KSTATMidas-

Midas- KSTAT

KSTATMidas-

Midas- KSTAT

Midas- KSTAT

Midas- KSTAT

KSTATMidas-

.

Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’

BitClock’C

WriteBlock’

Tag_IOB
MC135

d20a

..

.Disk
errors

Controller
errors

errors if
writing

WriteInhibit’

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

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

b52c TERM

R

8T98
8T98

8T98

n

iGHiTR
iGHiTR
iGHiTR
iGHiTR

TtlTag.4

TtlDriveTag’

TtlDriveTag’

g01f

RR
En4’
En2’

DisableRun

The characteristics of the MC125

indicate that TtlRunOK’ should be

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

ContErrs’

o

RR
CD T

o

RR
CD T

o

RR
CD T

c23b

c23a

c23d

MC103

TtlRunOK

TtlRunOK

LdSubSector0’
LdSubSector1’
LdSubSector2’
LdSubSector3’

Unit0_Data’
Unit1_Data’
Unit2_Data’
Unit3_Data’



7 10

98134

3 14

1 16

152 116

5 12

15 14

13

14

11

4

26

5

9

9

1

2

15

13
12
116

5

3

10
7

4
14

9

1

2

15

13
12
116

5

3

10
7

4
14

9

1

2

15

13
12
116

5

3

10
7

4
14

9

1

2

15

13
12
116

5

3

10
7

4
14

5

4
6

13

12
11

10

9
8

2

1
3

3

1

7

1

6
5
4
3

10
11
12
13

2
14

7

9

15

10
9

11

5

12

7 6

2
1

3

13

4
2
1

3

13

4

15 14

10
9

11

5

12

7 6

19

3
4
6
11
13
14

2
5
7
10
12
15

19

3
4
6
11
13
14

2
5
7
10
12
15

19

3
4
6
11
13
14

2
5
7
10
12
15

19

3
4
6
11
13
14

2
5
7
10
12
15

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/24/79Roger Bates Ce 12TriconD06.sil

Index’

MC124

....

OneShot

Sector0’

Sector0’
Sector1’
Sector2’
Sector3’ Sector’

TtlIndex’

N123

CL’CK

SS

RRRRRR

D0
D1
D2
D3
D4
D5

TTTTTT

Q0
Q1
Q2
Q3
Q4
Q5

LS169
LS174 LS174

LS169

CL’CK

SS

RRRRRR

D0
D1
D2
D3
D4
D5

TTTTTT

Q0
Q1
Q2
Q3
Q4
Q5

N123

...

.

....

N123

CL’CK

SS

RRRRRR

D0
D1
D2
D3
D4
D5

TTTTTT

Q0
Q1
Q2
Q3
Q4
Q5

LS169
LS174LS174

LS169

CL’CK

SS

RRRRRR

D0
D1
D2
D3
D4
D5

TTTTTT

Q0
Q1
Q2
Q3
Q4
Q5

N123

...

.
Sector1’

Sector2’

Sector3’

Selected0’
Selected1’
Selected2’
Selected3’

TtlSelect.0
TtlSelect.1

( R0 )
( R1 )
( R2 )
( R3 )

( DC )

( R0 )

( R1 )

( R2 )

( R3 )

OneShot

OneShot

LS169 will count

LS169 will load

LS169 will loadLS169 = 0

1.2us

4.5 us

3.0 us

3.0 us

a’
b

abRR
Q’

Q

S

T
T

QQ
R C

CL’

a’
b

abRR
Q’

Q

S

T
T

QQ
R C

CL’
a’
b

abRR
Q’

Q

S

T
T

QQ
R C

CL’

a’
b

abRR
Q’

Q

S

T
T

QQ
R C

CL’

NotSelected

MC124

EX’ EY’

S

X0
X1
X2
X3

Y0
Y1
Y2
Y3

OX

OY

RRRRRRRRRR

T

T

S

S2
S1

LS153

TTR
oiAB

SecIndx0’

SecIndx1’ SecIndx3’

SecIndx2’

OS0

OS1

OS2

OS3

( R0 )

( R1 )

( R2 )

( R3 )

Sector Length Counters

RRii i
CD T RRii i

CD T

RRii i
CD TRRii i

CD T

.. ..

....

LS08 LS08

LS08LS08

TtlTag.000
TtlTag.00
TtlTag.0
TtlTag.1
TtlTag.2
TtlTag.3 TtlTag.3

TtlTag.2
TtlTag.1
TtlTag.0
TtlTag.00
TtlTag.000

TtlTag.000
TtlTag.00
TtlTag.0
TtlTag.1
TtlTag.2
TtlTag.3TtlTag.3

TtlTag.2
TtlTag.1
TtlTag.0
TtlTag.00
TtlTag.000

TR
RR
RR
R TTT

T

S

RC’

H0
H1
H2
H3

B0
B1
B2
B3

R
UD

ET’
EP’
CK LD’

S

GND

TR
RR
RR
R TTT

T

S

RC’

H0
H1
H2
H3

B0
B1
B2
B3

R
UD

ET’
EP’
CK LD’

S

GND

TR
RR
RR
R TTT

T

S

RC’

H0
H1
H2
H3

B0
B1
B2
B3

R
UD

ET’
EP’
CK LD’

S
TR

RR
RR
R TTT

T

S

RC’

H0
H1
H2
H3

B0
B1
B2
B3

R
UD

ET’
EP’
CK LD’

S

GND GND

a08

a09

a10

a11

a01

a02

a06

a07

d01a

d01b

d01c

d01d

a05a

a05b

d03

TTRR
oiABc

S
x

. .

..

c03a

c03b

GND

C1R1 C3R3

.
TtlSector’

scope TP

Sector

Sector’ only

Index’ only

TTLTrueA TTLTrueA

TTLTrueA

TTLTrueA

TTLTrueA

Dorado

TTR
oiABh07d Midas- KSTAT

<161>

Midas- KSTATE

a03a

a03b

The above sector counters require the TRIDENT
disk to have its sector counters set to provide

This is done by setting the disk jumpers as follows:

X6A
4 - 11
5 - 10

X6B
2 - 13
3 - 12
4 - 11
5 - 10
6 - 09

117 "sub-sector" pulses per revolution.

Composite sector/index

DrSelected

-

R T
--

DISC

--

TR
-

VCC

R2 C2

a4f
a4g

27K

330pf330pf

27K
VCC

--

TR
-

-

R T
--

DISC

-

R T
--

DISC

--

TR
-

VCC
27K

330pf 330pf

27K
VCC

--

TR
-

-

R T
--

DISC

R0 C0

a4b
a4c

a4d
a4e

a4h
a4i

LdSubSector0’

LdSubSector1’

LdSubSector2’

LdSubSector3’

Sector

Index

Sector

SecIndx’ =

SecIndx’ =

SecIndx’ =
Either



1512

47

1411

14
11

10

13

12 11

10

9 8

4

5 6

1

2 3

13

12 11

10

9 8

4

5 6

1

2 3
2

3

1

4

9

6

7
5

14

9
7

15

13
11
12
10

2

3
5
4
6

7

34

5
6

2

10

1513

11
12

14

7

34

5
6

2

10

1513

11
12

14

10

1513

11
12

14

7

34

5
6

2

10

1513

11
12

14

7

34

5
6

2

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/23/79Roger Bates CeTriconD07.sil

x

S

Q

Q’
C

V2

TRR
RGH T
V1

x

S

Q

Q’
C

V2

TRR
RGH T
V1

x

S

Q

Q’
C

V2

TRR
RGH T
V1

x

S

Q

Q’
C

V2

TRR
RGH T
V1

x

S

Q

Q’
C

V2

TRR
RGH T
V1

x

S

Q

Q’
C

V2

TRR
RGH T
V1

x

S

Q

Q’
C

V2

TRR
RGH T
V1

x

S

Q

Q’
C

V2

TRR
RGH T
V1

T
OX

X3
X2
X1
X0

RRRR

Clock and Data Input

T
OX

X3
X2
X1
X0

RRRR

ReadData

S
E’

S1
S2

RR

13

Select.0
Select.1

( R0 )

( R0 )

( R1 )

( R1 )

( R2 )

( R2 )

( R3 )

( R3 )

iGHRR
c

T

WriteData
DataP0

DataM0

DataM3

DataP3

DataM2

DataP2

DataM1

DataP1

N125

N125

MC125

TR

TR

MC176

MC176
BitClk

BitClk

viHGRRS

c

TQ
x

MC174

MC174

MC174

.

.

.

.

.

.

.

.

BitClock’

DataP

DataM

.5v
1 v

.5v
1 v

DataOff DataOff DataOff0 0 1 0 0 0 0 01 1

Read Write

ENGHTR
R
ENGHTR
R
ENGHTR
R
ENGHTR
R
ENGHTR
R
ENGHTR
R
ENGHTR
R
ENGHTR
R

MC1650

MC1650

MC1650

MC1650

f01a

f01b

c01a

c01b

f02a

f02b

c02a

c02b

f05b

f05c

f05d

g02a

g02b

g02c

g02d

d02a

d02b

d02c

d02d

b02a

b02b

.

VCC

VCC

VCC

VCC

VCC

VCC

VCC

DataM0!
DataP0!

DataM1!
DataP1!

DataM2!
DataP2!

DataM3!
DataP3!

ClockP0!
ClockM0!

ClockP1!
ClockM1!

ClockP2!
ClockM2!

ClockP3!
ClockM3!

VCC

TABRR
ShiftIn

PreReadData

Simulated data is 
wire-or’d here

MC104

c10c

iTRHGSimulated clock is
wire-or’d here

c12e

MC195

PrePreBitClock

Dorado

Midas- KSTATE

KSTATEMidas-

PrePreBitClock’%

Vbb5!

b06d

ECLTrueA

ECLTrueA

ECLTrueA

ECLTrueA

ECLTrueA

ECLTrueA

ECLTrueA

ECLTrueA

NotSelected

c07g

Unit0_Data’

Unit1_Data’

Unit2_Data’

Unit3_Data’



1
2
15
14

13

12 15

9

5
3
12
10

6
4
13
11

4

3
7
6

5
2

14
11

10

11

10
14

36

11
14

15
10

13

12

1411

11 14

10 13

11
14

15
10

13

12

11
14

15
10

13

12

11
14

15
10

13

12

6

3

2
7

4

5

9

9

6

3

2
7

4

5

9

11
14

15
10

13

12

1310

36

25

47

12

9

6

5

7

10
11 14

15
2
3

13

4

12

9

6

5

7

10
11 14

15
2
3

13

4

7
5
6
10
9
3
2
4

15

14

12

11

139

PageDateRevDesignerProject FileXEROX Drawing

PARC 9/24/79Roger Bates CeTriconD08.sil

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

.

FHCP

14

FifoFull

InReg_SR’

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16...
.

FifoWaddr.0
FifoWaddr.1
FifoWaddr.2
FifoWaddr.3

FifoWaddr.3
FifoWaddr.2
FifoWaddr.1
FifoWaddr.0

FifoWaddr.0
FifoWaddr.1
FifoWaddr.2
FifoWaddr.3

FifoRaddr.0
FifoRaddr.1
FifoRaddr.2
FifoRaddr.3

FifoRaddr.3
FifoRaddr.2
FifoRaddr.1
FifoRaddr.0FifoRaddr.0

FifoRaddr.1
FifoRaddr.2
FifoRaddr.3

OutRegFull

OutRegFull

TIOA=Data’

F I F O Control

FifoOverflow

FifoFull

FifoUnderflow

....OutRegWrite’

.

..
.

.

.
.

( T1 )

( T1 )

Output
T0

T1

IOout
InRegFull

DiskTW

Block

Fifo Wr

Block

DiskTW

T1

T0
Input

IOin’
IOin’

Input
T0

T1

DiskTW

Block

OutRegFull

Input timing

"Read"

Output timing

TR
TR WriteTW’

ReadTW’

WriteTW

ReadTW

Delay Cnt = 5.5

2.8

MC176

MC176

T1

T1

32

40.3

TR
TR

MC176

MC176
T1

T1
Fifo le 13

Fifo ge 2

Output Output OutputBlock

1st Possible block

Block BlockInput Input

OutRegFull

1st Possible block
"Compare" 1st Possible block

13 14 15 16 17

2 1 0
0FifoDec

FifoDec

Cnt =

Cnt =
Cnt =

ClearErrors

R T
TR

S

Q
S

R

Q

Q’

D

C

ClearErrors

FifoEmpty

FifoEmpty

Fifo Inc

FifoEmpty

a14

a15

a16

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R.

b15a

b15b

c15a

c15b

MC231

MC231

MC231

c14b

c14c

c14d

S
C
MC176
c14h

MC102

b14

MC135

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R

OutRegFull’

FifoAddr.0
FifoAddr.1
FifoAddr.2
FifoAddr.3

c14e

Clock1’Ca

Clock1’Ca

FifoWaddrCl’

.

FifoFull

K’

J’

R T
TR

S

Q
S

R

Q

Q’

R T
TR

S

Q
S

R

Q

Q’

D

C

InReg_IOB R T
TR

S

Q
S

R

Q

Q’

D

C

..
MC231

b12b

c16b

InRegFull’

R TGHMC197

FifoOverflow
c13d

MC197R TGH
FifoUnderflow

c13e

Clock1’Ca

InRegFull’

Clock1’Ca

OutRegFull’

bIOin’

TRMC176
T1

K’

J’

R T
TR

S

Q
S

R

Q

Q’

ShiftRegLd’

BitClock’

ClearTWs

Clock1’Ca.

ClearTWs

ClearTWs

iTRHGMC195
c12b

MC135

e13b

OutRegFull’

.

OutRegFull
ShiftRegLd’

..
read into shift reg

read into Dorado

.Clock’Cb

BitClock’C

Dorado

c14f

Midas- KFIFO (4)

(4)KFIFOMidas-

Midas- KSTAT

KSTATMidas-

oABii iRR TMC103

d16c

TRR i
CD

b11d

InRegFull

OutRegCl’C

b17a

TTiRRiiR TABSE211

ECLTrueC

ECLTrueC

ECLTrueC

OoOo
Q3
Q2
Q1
Q0

TTT
T

D0

RRRRRRRR

B0

D1

B1

D2

B2

D3

B3

S
SB

MC158

RRii TT
o

iAB

.

(T4)

(T3)

c11c

MC103

FifoCl

MC149



14
15
2
1

5
3
12
10

6
4
13
11

14
15
2
1

14
15
2
1

14
15
2
1

14
15
2
1

5
3
12
10

6
4
13
11

5
3
12
10

6
4
13
11

5
3
12
10

6
4
13
11

5
3
12
10

6
4
13
11

15
14
13
4
3
2

12
11
10
7
6
5

9

12 15

6

3

2
7

4

5

9

11
14

15
10

13

12

6

3

2
7

4

5

9

15
6

23
4

1413

2

15

12
11
10
9
7
6
5
4
3

1413

2

15

79

79

79

79

79

13

9

12

5
6

7

10
11 14

15
2
3

4

13

9

12

5
6

7

10
11 14

15
2
3

4

13

9

12

5
6

7

10
11 14

15
2
3

4

13

9

12

5
6

7

10
11 14

15
2
3

4

15
14
13
4
3
2

12
11
10
7
6
5

9

15
14
13
4
3
2

12
11
10
7
6
5

9

15
14
13
4
3
2

12
11
10
7
6
5

9

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/08/79Roger Bates CeTriconD09.sil

F145A

F145A

F145A

F145A

F145A

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

15

MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S

MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S
MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S

H3
H2
H1
H0

CC

D3
D2
D1
D0

S

R

S
RR
RR
R TTTT

S
CC MR

DS
PE’

F00

H3
H2
H1
H0

CC

D3
D2
D1
D0

S

R

S
RR
RR
R TTTT

S
CC MR

DS
PE’

F00

H3
H2
H1
H0

CC

D3
D2
D1
D0

S

R

S
RR
RR
R TTTT

S
CC MR

DS
PE’

F00

H3
H2
H1
H0

CC

D3
D2
D1
D0

S

R

S
RR
RR
R TTTT

S
CC MR

DS
PE’

F00

FifoAddr.0
FifoAddr.1

FifoAddr.3

FifoAddr.3

FifoAddr.1
FifoAddr.0

FifoAddr.0
FifoAddr.1

FifoAddr.3

FifoAddr.3

FifoAddr.1
FifoAddr.0

FifoAddr.0
FifoAddr.1

FifoAddr.3

FifoAddr.2

FifoAddr.2

FifoAddr.2

FifoAddr.2

FifoAddr.2

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

T1

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

OutPar.16
OutPar.17

OutPar.17OutPar.16

Q

TRR
D
B

ReadData

Q

TRR
D
B

WriteData

MC158

MC158

F I F O and Shift Register

..

..

..

..
.

.

.

.

.

. .

FifoCl’

InRegCl’

ShiftRegLd’

Shift/compute

Shift/compute

ShiftReg.01
ShiftReg.02
ShiftReg.03

ShiftReg.04
ShiftReg.05
ShiftReg.06
ShiftReg.07

ShiftReg.08
ShiftReg.09
ShiftReg.10
ShiftReg.11

ShiftReg.12
ShiftReg.13
ShiftReg.14
ShiftReg.15

ShiftReg.16 ShiftReg.17

ShiftReg.04
ShiftReg.05
ShiftReg.06
ShiftReg.07

ShiftReg.03
ShiftReg.02
ShiftReg.01
ShiftReg.00

ShiftReg.11
ShiftReg.10
ShiftReg.09
ShiftReg.08

ShiftReg.15
ShiftReg.14
ShiftReg.13
ShiftReg.12

ShiftReg.16
ShiftReg.17

ShiftReg.01
ShiftReg.02
ShiftReg.03

ShiftReg.07
ShiftReg.06
ShiftReg.05
ShiftReg.04

ShiftReg.11
ShiftReg.10
ShiftReg.09
ShiftReg.08

ShiftReg.15
ShiftReg.14
ShiftReg.13
ShiftReg.12

ClearErrors

FifoParityErr

EccData.32

e09

e08

e10

e12

e11

d08

d09

d10

d11

d12

f09

f10

f11

f12

g09

g10

g11

g12

g08

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R.
MC231

EccData.32

RdOnlyBlock’

R T
TR

S

Q
S

R

Q

Q’

D

C

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R.

.
.

.
MC231

CheckBlock’

b08d

b08e

EnReadTW’
EnCheckTW’
EnWriteTW’

InRegCl’

InRegCl’

InRegCl’

InRegCl’

FifoCl’

FifoCl’

FifoCl’

FifoCl’

ShiftRegLd’

ShiftRegLd’

ShiftRegLd’

ShiftRegLd’

(T1)

(T1)

Write T0
Read T1

In Register

F I F O

Out Register

Shift Register

Parity 
Check/Gen

.

R TGH
FifoParityErr

MC197
c13f

dFifoParityErrdFifoParityErr

DskData.00
DskData.01

bIOB.00
bIOB.01
bIOB.02
bIOB.03

bIOB.04
bIOB.05
bIOB.06
bIOB.07

bIOB.08
bIOB.09
bIOB.10
bIOB.11

bIOB.12
bIOB.13
bIOB.14
bIOB.15

bIOB.16
bIOB.17

DskData.02

DskData.04
DskData.05
DskData.06
DskData.07

DskData.08
DskData.09
DskData.10
DskData.11

DskData.12
DskData.13
DskData.14
DskData.15

DskData.16
DskData.17

DskData.03

ClearTWs

ShiftReg.00

ShiftReg.in

ShiftReg.in

ShiftReg.00

ShiftReg.00

InReg_SR’

InReg_SR’

InReg_SR’

InReg_SR’

InReg_SR’

MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S

RdOnlyData’

RdOnlyData’

CheckData’

CheckData’

InReg_SR’dInReg_SR’

f08
See TriconD11.sil

. .
CkFifoParity’

CkFifoParity’

Dorado

Midas- KSTAT

Midas- KSTATE

c09a

e06a

e06b

3
4
5
6
7
9
10
11
12

OutRegCl’A

OutRegCl’A

OutRegCl’A

BitClock’B

BitClock’B

BitClock’B

BitClock’B

BitClock’B

OutRegCl’A

ECLTrueAECLTrueA

ECLTrueC
ECLTrueC

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173



13

12 15

9

5 2

1310 1411

1512

1512 25 36 47 1310 1411

47
3625

1310 1411
25 36 47 1310 1411

1512 25 36

1512

47

141113104736251512

14111310
11

10
14

11
14

15
10

13

12

9

2
5

4

11

10
14 13

12
15

1410
11

9

2
5

4

15
6

9

23
4

9

1512
13

1410
11

13

12
15

9 9 9 9 9

7

6
3

9

7

6
3

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/08/79Roger Bates CeTriconD10.sil

READING/WRITING ECC:  32 bit long shift register

CDEFRR T

RMC158

SB

MC158

CDEFRR T

MC176

S
C

S
C
MC176MC176

S
C

S
C
MC176MC176

S
C

CDEFRR T

CDEFRR T

MC158
Q

TRR
D
B

Q

TRR
D
B

MC158

ReadData

Fire Code Generator

S
C
MC176

Q

TRR
D
B

MC158

RMC158

SB

Q

TRR
D
B

WRITE POLYNOMIAL:

ClearErrors

16

TR TR

TR TR TR TR TR TR

TR

TR

TRTRTR

TRTRTRTRTRTRTR

TR TR TR

TRTRTRTRTRTR

TR

MC176 MC176 MC176
BitCl BitCl BitCl

BitCl
MC176 MC176

BitCl BitCl
MC176 MC176

BitCl BitCl
MC176 MC176

BitCl

BitCl
MC176MC176

BitClBitCl
MC176

MC176
BitClBitCl

MC176MC176
BitClBitCl

MC176MC176
BitClBitCl

MC176
MC176
BitCl BitCl

MC176

MC176
BitClBitCl

MC176
MC176
BitCl

MC176
BitCl

MC176
BitCl BitCl

MC176 MC176
BitClBitCl

MC176 MC176
BitCl

BitCl
MC176

ComputeECC

Write/read

Write/read

Write/read

Write/read

Write/read

Shift/Compute

.

.

+ 1
2

+ X
11

+ X
21

+ X
23

+ X
32

X

X
11
+ X

2
+ 1

+ 1X
21

ComputeECC’

EccData.21

EccData.21
EccData.32

EccData.21

BitClBitCl
MC176MC176 TRTR

EccData.32

EccData.32

a one during output
Error if ECC output is never

e

iS
TRR

EFCD

e

Q

TRR
D
B

MC158
Shift/Compute
EccData.21

CDEFRR T
CDEFRR T

EccData.32

..
e

e

b05h b06hc08h

c08c c08d c08e c08f

c08g

b06f
b06g

b06e

b05b b05c
b05d b05e

MC113

MC113

MC113

MC113

MC113

MC113

MC113
MC113 MC231

e

iS
TRR

EFCD
.

ComputeECC’

BitClock’A

POLYNOMIAL DIVIDER FOR FIRE CODE GENERATION

READ POLYNOMIAL:

READ POLYNOMIAL:

b03h b04h

b04e b04f b04g

b03b b03c

b05f

b05g b04b b04c b04d

b03e

b03g

b03d b03f

b07f

b08f

b07d

b07c

b07b

b08b

b07e c04a
c04b

c04c

c04d

c05a

c05b

c05c
c05d

R TGHMC197
c13h

.WriteBlock’

ShiftReg.00

ECC compute Err

Microcode set due to:

Ecc checksum err

Set to inhibit write due to:
1)

2)

3)

ContRegCl’

ReadDataErr

ReadDataErr

CheckSumErr

EccComputeErr’

.

Dorado

Midas- KSTAT

c08b

c09b

R T
TR

S

Q
S

R

Q

Q’

D

C

RRii TT
o

iABb11c .MC103
Read and compare

CompareErr’
c07h

c07b c07c c07e c07fc07d



14
15
2
1

14
15
2
1

5
3
12
10

6
4
13
11

5
3
12
10

6
4
13
11

11

10
14

14
11

10

3
7

6

3
4
5
6
7
9
10
11
12

6

3

2
7

4

5

9

11
14

15
10

13

12

79

47 9

79

6 3

7
6
5
4

2

3

6

3

2
7

4

5

9

6

3

2
7

4

5

9

6

3

2
7

4

5

9

13
12
11
10
9

15

14

11
14

15
10

13

12

1413

2

15

1413

2

15

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/08/79Roger Bates CeTriconD11.sil

IOBParityErr

17

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

R T
TR

S

Q
S

R

Q

Q’

D

C

TRRii
AB

RRR
RR T
CDio T

Sector’

Index’

DiskTW

DisableRun

SectorTW

IndexTW

p

.
.
.
.
.

.

. .
.

. .

..

OutRegFull’

ReadTW’

WriteTW’

ClearTWs

ClearErrors R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R

e05a

e05b

e04a

e03b

b12a

MC109

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R.

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R.

MC231

BlockTillIndex

o

ABiRRiiRRi
TiT

e03a

.
.

MC102

MC109

WriteBlock’

BlockTilRdy

g04 f04

MC231

MC231

MC231

EnCheckTW’

EnReadTW’

EnWriteTW’

MC231

dIOBParityErr

117

R TGH
IOBParityErr

MC197

c13b

.

bIOB.00
bIOB.01
bIOB.02
bIOB.03
bIOB.04
bIOB.05
bIOB.06
bIOB.07
bIOB.16

bIOB.08

bIOB.10
bIOB.11
bIOB.12
bIOB.13
bIOB.14
bIOB.15
bIOB.17

bIOB.09

Buss Parity
Task Wake-Up

MufAdr_IOB’

1 clock period pulses
after a Muf _ IOB instruction

PrePreBitClock
PreReadData

R
Enable

MC197
c13g

iTRHG
Disable Direct Set of Errors

MC195

c12c

bIOB.00
bIOB.01

bIOB.06
bIOB.07

TIOA=Us’

MC103

SampleIOBparity’

Dorado IOB parity check

( Ether clock )

Clock1’Cb

Clock0’Bc

SeekTagTW

RdFifoTW
WrFifoTW

DisableRun
d19

MufAdr_IOB’

ClearErrors

Clock1’Cb

ClearTWs
ClearSectorTW
ClearIndexTW

bIOB.02

bIOB.04
bIOB.05

ClearIndexTW

ClearErrors

ClearSectorTW

d18

Clock1’Cc

.

CheckSumErr

MC231

Dorado

midas- KSTATE

KSTATEmidas-

midas- KSTATE

KSTATEmidas-

midas- KSTATE

midas- KSTAT

e04b

R T
TR

S

Q
S

R

Q

Q’

D

C

b09a

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R.

12
11
10
9
7
6
5
4
3

bIOB.03

bIOout’!0

TRRii
AB

c11d
oABii iRR T

ECLTrueAECLTrueA

..

NotReady

.

SetTagTW

ShiftIn

CheckBlock’

Must be cleared by microcode if all words compair.
Set at the start of a "Read & Compair" block.

Pulsed by microcode if it finds
an ECC checksum arror after read.

CompareErr’

d07b

d07c

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173

SB

S

B3

D3

B2

D2

B1

D1

B0

RRR
RR
RRR
D0

TTTT

Q0
Q1
Q2
Q3

S
C

MC173



2

6
5

4
3
11

12
13
14

10
9
7

2

6
5

4
3
11

12
13
14

10
9
7

2

6
5

4
3
11

12
13
14

10
9
7

2

6
5

4
3
11

12
13
14

10
9
7

2

6
5

4
3
11

12
13
14

10
9
7

6

5
4
3

11
12
13

14

10
9
7

2

6

5
4
3

11
12
13

14

10
9
7

2

6

5
4
3

11
12
13

14

10
9
7

2

6

5
4
3

11
12
13

14

10
9
7

2

6

5
4
3

11
12
13

14

10
9
7

15

15

15

15

15

1515

15

15

MuxData0

MuxData1

MuxData2

MuxData3

MuxData4 MuxData6

MuxData7

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/08/79Roger Bates CeTriconD12.silDMUX CONTROL 18

MidasEn.05F’

MidasEn.05F’

MidasEn.05F’

MidasEn.05T’

MidasEn.05T’

RamAddr.0

RamAddr.1

RamAddr.3

Ram.04
Ram.05
Ram.06

Ram.07
Ram.08

Ram.10

Ram.09

Ram.11
Ram.12

Ram.13
Ram.14
Ram.15

RamAddr.2

SeekInc

HeadOvfl
DevCheck
NotSelected

NotOnLine
NotReady
SectorOvfl

FifoUnderflow
FifoOverflow

ReadOnly
CylOffset

WriteError
ReadError

IOBParityErr

FifoParityErr

EnableRun

WriteBlock’
CheckBlock’

Active

ShiftIn

ShiftOut
ComputeECC

LoadTag
CntDone’

Select.0
Select.1

FifoRaddr.0

FifoRaddr.1
FifoRaddr.2
FifoRaddr.3

FifoWaddr.0
FifoWaddr.1

FifoWaddr.2
FifoWaddr.3

DriveTag

CylinderTag
HeadTag
ControlTag

Tag.000
Tag.00
Tag.0

Tag.1
Tag.2
Tag.3

Tag.4

Tag.7
Tag.8
Tag.9

IndexTW
SectorTW

MuxData5

b13

a17

Tag.5
Tag.6

MufAdr.09

MufAdr.11
MufAdr.10

ReadData

WriteData

RdOnlyBlock’

DebugMode

Muffler addresses are:

Value listed for Program input

MuxData0

MuxData1

Values from 120 to 177 are

c22

b22

a13

e07

a12

Value plus 2000 for Midas input

NextBlock

SeekTagTW

RdFifoTW
WrFifoTW

ReadDataErr

Dorado

KSTATE KSTAT

KRAM KTAG KFIFO

f24

e24d23

TempSense

OutRegFull

InRegFull

used by the Ethernet

S1
S2
S4

T

RRR

Z

E’

RR
RR
RRR
R
D0

D1
D2
D3

D4
D5
D6

D7

Q

MU164

S1
S2
S4

T

RRR

Z

E’

RR
RR
RRR
R
D0

D1
D2
D3

D4
D5
D6

D7

Q

MU164

S1
S2
S4

T

RRR

Z

E’

RR
RR
RRR
R
D0

D1
D2
D3

D4
D5
D6

D7

Q

MU164

S1
S2
S4

T

RRR

Z

E’

RR
RR
RRR
R
D0

D1
D2
D3

D4
D5
D6

D7

Q

MU164

S1
S2
S4

T

RRR

Z

E’

RR
RR
RRR
R
D0

D1
D2
D3

D4
D5
D6

D7

Q

MU164

2

15

S1
S2
S4

T

RRR

Z

E’

RRR
RRR
RR
D0
D1

D2
D3
D4

D5
D6
D7

MU164

S
S1
S2
S4

T

RRR

Z

E’

RRR
RRR
RR
D0
D1

D2
D3
D4

D5
D6
D7

MU164

S

S1
S2
S4

T

RRR

Z

E’

RRR
RRR
RR
D0
D1

D2
D3
D4

D5
D6
D7

MU164

S
S1
S2
S4

T

RRR

Z

E’

RRR
RRR
RR
D0
D1

D2
D3
D4

D5
D6
D7

MU164

S
S1
S2
S4

T

RRR

Z

E’

RRR
RRR
RR
D0
D1

D2
D3
D4

D5
D6
D7

MU164

S

MufAdr.10
MufAdr.11

MufAdr.09 MufAdr.09

MufAdr.11
MufAdr.10 MufAdr.10

MufAdr.11

MufAdr.09

MidasEn.05F’

MufAdr.09

MufAdr.11
MufAdr.10 MufAdr.10

MufAdr.11

MufAdr.09

MidasEn.05F’

MufAdr.10
MufAdr.11

MufAdr.09

MidasEn.05F’ MidasEn.05F’

MufAdr.09

MufAdr.11
MufAdr.10

MufAdr.10
MufAdr.11

MufAdr.09

MidasEn.05F’

MufAdr.09

MufAdr.11
MufAdr.10

DMux=2050

DMux=2040

DMux=2010

DMux=2000 DMux=2020

DMux=2030

DMux=2100

DMux=2110DMux=2070

DMux=2060



14
11

10

13

12 9

15

5

4
2

7

6
3

4

3
7
6

5
2

4

4

3
7
6

5
2

14

13
12

11

10
9

2
5

4

3
7

6

1512

3
2

7

6
5

11
14

15
10

13

12

7

6
3

3
7

6

14

13
11
10

9
12

4

3
2

7

6
5

14

13
12

11

10
9

12

9

6

5

7

10
11 14

15
2
3

13

4

4

3
7
6

5
2

13

12
11
10

9
14

14

13
12

11

10
9

4

3
2

7

6
5

TTiiT
ABRiiRRi i

TTiiT
ABRiiRRi i

TTiiT
ABRiiRRi i

..

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/23/79Roger Bates CeTriconD13.sil 19Dorado Clock Distribution

TIOA=Cont’

TIOA=Ram’TIOA=Tag’

o TiTiRRiiR
AB T

TIOA=Data’

o TiTiRRiiR
AB T

OutRegWrite’

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

MC104

TTiiT
ABRiiRRi i

TTiiT
ABRiiRRi i

...

.....
.

ShiftOut’
ShiftRegLd’

MC103

Disk Clocks

System Clocks

TTiRRiiR TAB

.

.

.

.

.

.

..

.

.

.
..

...
.

TABRR

MC231

ShiftIn . b10

Tag.000
MC103

o

RR
CD T

d15a

d15b

R T
TR

S

Q
S

R

Q

Q’

D

C

c10b

b16a

b16b c17a

c17b

c18a

b17b

b18a

b18b

o TiTiRRiiR
AB T

TTiiT
ABRiiRRi i

oABii iRR T

ShiftIn’

PrePreBitClock’

InReg_IOB

. ..

InRegFull’

InRegFull’

sCountBits

.

..

ShiftReg.15

ShiftReg.08

TRMC176
BitCl’

Delay reading of shift register

MC103

InReg_SR’

PrePreBitClock’

BitClock’A

f08g

..

Dorado

PreClock1’Ca

PreClock1’Ca

PreClock1’Ca

PreClock1’Ca

PreClock1’Cb

PreClock1’Cb

PreClock1’Cb

b11b

b09b

FifoCl’%

InReg_IOB%

Tag_IOB%

sCountBits%

FifoWaddrCl’%

Clock1’Ca%
Clock1’Cb%
Clock1’Cc%

ControlRegCl%
ControlRegCl’%

BitClock’A%

WordClock’%

InRegCl’%

b01a

b01b

TRRii
AB
TRRii

ABMC102

MC102

oABii iRR T

TTiiRRR
CD T

o

c06a

.
RamCl’A%
RamCl’C%

OutRegCl’A%

BitClock’C%
BitClock’B%

bIOout’!0

bIOout’!0 bIOout’!0

bIOout’!0

OutRegCl’C%

RRii TT
o

iABMC102

TRRii
ABMC102

d13d

d13c

c11b

c11a

SE212

SE212

SE211

SE210

SE210

SE210

SE210

SE212

SE212

SE210

SE210

.

by 1 bit for correct bit alignment

ECLTrueA

ECLTrueC

.

PreClock0’A

PreBitClock’

PreBitClock

InReg_SR

FifoCl%



5

44

5

3

2 2

3

4

6

1

1

1

1

1

1

1

1

8

4

5

6

7

3

2

3

2

2

3

4

55

4

3

2

2

3

4

5 5

4

3

2

PageDateRevDesignerProject FileXEROX Drawing

PARC 7/08/79Roger Bates CeTriconD14.sil 20

ContTag’

HeadTag’

CylinderTag’

TagBus.9’

TagBus.8’

TagBus.7’

TagBus.6’

TagBus.5’

TagBus.4’

TagBus.3’

TagBus.2’

TagBus.1’

TagBus.0’

TagBus.00’

TagBus.000’

DriveTag’

TtlSeekInc’

TtlEndOfCyl’

TtlDeviceCk’

TtlTerm’

TtlOnLine’

TtlReady’

TtlReadOnly’

TtlOffSet’

Sequence0’

Select0’

DataP0

DataM0

ClockP0

ClockM0

Selected0’

SecIndx0’

p
p

( Radial Cable 0

Output )

( Radial Cable 0

( Radial Cable 0

Diff Current input )

TTL input )

Radial Cable for Drive 0

p
pp

pp
pp

pp

Daisy Chain Cable

Sequence1’

Select1’

SecIndx1’

Selected1’

DataP1

DataM1

ClockP1

ClockM1

Sequence2’

Select2’

Selected2’

SecIndx2’

DataP2

DataM2

ClockP2

ClockM2

Sequence3’

Select3’

Selected3’

SecIndx3’

DataP3

DataM3

ClockP3

ClockM3

I/O Signals & Terminators

p p

pp

OS0

OS1

OS2

OS3

pp pp

pppp
p

pppp
p

pp
p p

pp
p

RR

RRRRRR
RR

RR

RR

RRRR RR
RR

RR

RRRR

RR
RR

R

SIP

SIP

SIP

SIP

SIP

SIP SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIPSIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

SIP

100

101

104

105

108

109

112

113

116

140

141

144

145

148

149

152

153

156

157

160

164

165

168

169

172

173

176

177

180

181

184

PPPP
PP

PP

PPPP

PP
PP

PPPP

PP
PP

P SIP

RR
SIP

SIP

R

VCC

Radial Cable for Drive 2

Radial Cable for Drive 1 Radial Cable for Drive 3

102

103

106

107

110

111

114

115

118

119

122

123

126

R
SIP

SIP

RR
SIP

TtlIndex’

GND

b41c

b41d

b41e

b41f

d41c

d41d

d41e

d41f

h41c

h41d

h41e

h41f

g41c

g41d

g41e

g41f

b41b

d41b

g41b

h41b

SIP

R

d42c

d42d

d42e

d42f

R
SIP

d42b

d42g

100 ohms to +5

100 ohms to ground

d52b

d52c

d52d

d52f

d52g

d52h

d52i

d52e

TTL input )

Diff Current input )

Output )

Output )

Diff Current input )

TTL input )

TTL input )

Diff Current input )

Output )

( Radial Cable 2

( Radial Cable 2

( Radial Cable 2

( Radial Cable 1

( Radial Cable 1

( Radial Cable 1

( Radial Cable 3

( Radial Cable 3

( Radial Cable 3

of the selected drive

TtlSector’

TTLTrueA

TTLTrueC

161

n

nn

Controlled by baseboard

Dorado

072

073

076

077

080

081

084

085

088

089

092

096

097

099

098

095

094

091

090

087

086

083

082

079

078

< >
><

><

< >
><

< >
><< >

><

(spare)

(spare)

Composite sector/index

Wired to VCC on backpanel

Wired to VCC on backpanel

Wired to VCC on backpanel

Wired to VCC on backpanel

Wired to VCC on backpanel

Wired to VCC on backpanel

Wired to VCC on backpanel

Wired to VCC on backpanel

Daisy chain TTL inputs

Daisy chain outputs

Scope TP

Scope TPScope TP

Scope TP

RR
SIP

SIP

e52b

e52e

e52c

e52d

g42c

g42d

g42e

g42f

g42b



PageDateRevDesignerProject FileXEROX
PARC Roger Bates 21Ce 7/08/79TriconD Timing Diagrams

Tag_IOB

Tag.xx valid

TagStrobe’

TagTW

24 clocks
8 clocks

(turned off by ClearTW )

ReadEnable

ReadData

WriteEnable
Write LabelWrite Header Write Data

Sector/
Index

TagBus.3’

ContTag’

Write Label Write Data
30 us

25 us * 8 us 12 us 20 us 8 us8 us 8 us

Time to end of data = 1.75 ms

>
3 us

>

<

2 word Header 10 word Label 1024 word Data

( f23.13 )

102

P
( )

*  This value if for reading a pack on the same drive that Headers were written
It may vary by +/- 15 us on other drives

Read or Write Instruction

Head or Cylinder Tag Instruction

TriconD15.sil

( f23.11 )

TagBus.2’

Reference

Dorado



PageDateRevDesignerProject FileXEROX
PARC Roger Bates

ContTag’

HeadTag’

CylinderTag’

TagBus.9’

TagBus.8’

TagBus.7’

TagBus.6’

TagBus.5’

TagBus.4’

TagBus.3’

TagBus.2’

TagBus.1’

TagBus.0’

DriveTag’

TtlSeekInc’

TtlEndOfCyl’

TtlDeviceCk’

TtlTerm’

TtlOnLine’

TtlReadOnly’

TtlOffSet’

Radial Cable for Drive 0

78

82

86

87

90

91

94

95

98

99

102

103

106

107

110

111

114

115

118

122

TtlIndex’

Internal Cables

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23

1
2

3
4

Gnd

Gnd

A2
A1

B1
B2

C2
C1

A3
A4

B3
B4

C3
C4

A6
A5

B5
B6

C6
C5

A7
A8

B8
B7

C7
C8

A7

C5

B5

A5

C4
C3

B4
B3

A4
A3

C1
C2

B2
B1

A1
A2

Gnd

Gnd
71

4
3

2
1

74
73

72

pp
pp

89

88

85

84

82
81

80
79

78

75

77

76

19

18

15

14

12
11

10
9

8
7

6
5

Gnd

Gnd

Gnd

Gnd

p
pp

p

pp

AlwsOnVCC

AlwsOnVCCpp
pp

pp

SecIndx0’

Selected0’

ClockM0

ClockP0

DataM0

DataP0

Select0’

Sequence0’

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

83

TtlReady’

77

79
80

81

84

85

88

89

92

93

96

97

100

101

104

105

108

109

112

113

116

117

119
120

121

123
124

24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

A10
A9

B9
B10

C10
C9

A11
A12

B12
B11

C11
C12

A14
A13

B13
B14

C14
C13

A15
A16

B16
B15

C15

DAISEY CHAIN CABLE

AMP 204729-1

AMP 204733-1

TagBus.00’

P
P
P
PP

P
P
P

P
P
P
PP
P
P
P

P
P
P
P

P
P
P
P

P
P
P
P

P
P
P
P

P
P
P
P

P
P
P
P

P
P
P
P

P
P
P
P

C16

Ce 7/08/79TriconD16.sil

Reference

Dorado 22a



PageDateRevDesignerProject FileXEROX
PARC Roger Bates

Radial Cable for Drive 0 DAISEY CHAIN CABLE

Dorado to Trident Cables

AMP 204742-1

AMP 204746-1

Cal-Comp

Cal-Comp

E01

E02

E04
E03

E18

E20

E14

E16

E12
E11

E10
E09

E08
E07

red

white

violet
black

brown
black

green

Orenge

black

Yellow

Black

E10G
E10

E04
E04G

E35
E35G

E08
E08G

E14
E14G

E12
E12G

E02
E02G

E16
E16G

E38
E38G

E36
E36G

E34
E34G

E32
E32G

E30
E30G

E28
E28G

E26
E26G

E24
E24G

blue

E05

E05

Assembly 12433

E22
E22G

E20
E20G

E37
E37G

E40
E40G

E39
E39G

ContTag’

HeadTag’

CylinderTag’

TagBus.9’

TagBus.8’

TagBus.7’

TagBus.6’

TagBus.5’

TagBus.4’

TagBus.3’

TagBus.2’

TagBus.1’

TagBus.0’

TtlSeekInc’

TtlEndOfCyl’

TtlDeviceCk’

TtlTerm’

TtlOnLine’

TtlReadOnly’

TtlOffSet’

TtlIndex’

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

A2
A1

B1
B2

C2
C1

A3
A4

B3
B4

C3
C4

A6
A5

B5
B6

C6
C5

A7
A8

B8
B7

C7
C8

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

TtlReady’

A10
A9

B9
B10

C10
C9

A11
A12

B12
B11

C11
C12

A14
A13

B13
B14

C14
C13

A15
A16

B16
B15

C15
C16

E06
E06G

Not used

Not used

A7

C5

B5

A5

C4
C3

B4
B3

A4
A3

C1
C2

B2
B1

A1
A2

Gnd

Gnd

Gnd

Gnd

Gnd

Gnd

AlwsOnVCC

AlwsOnVCC

SecIndx0’

Selected0’

ClockM0

ClockP0

DataM0

DataP0

Select0’

Sequence0’

PP
PP

PP
PP

PP
PP

PP
PP

black

black

black

black

Assembly 12424

Ce 7/08/79TriconD17.sil

Reference

Dorado 22b



XEROX FileProject Designer Rev Date Page

Phase
Decoder

Phase
Encoder

DoradoCollision
from Xceiver

Xmt Data
to Xceiver

Rcv Data
from Xceiver

ReceiverReceiver
Control

Dorado David BoggsDorado Ethernet InterfacePARC

Next

IO Attention

Clocks

&

TransmitterTransmitter
Control

Mufflers

Receiver
Stuff

Transmitter
Stuff

Ce

Receiver

Transmitter

Data Paths

Data Paths

Buses

23

BackPanel
Connections

Test
Logic

Ether00.sil

Ether01.sil Ether02.sil Ether03.sil

Ether04.sil

Ether05.sil

Ether06.silEther07.silEther09.sil

Ether08.sil

Ether10.sil

Ether11.sil

Ether12.sil

Ether13.sil

Ether14.sil

Ether15.sil

Wakeups

Wakeups

Reference

9/24/79

See DskEth*.sil for IOA, IOB, Muffler Control and Board Clocks

,
,

,

,

,,,

.

.

.

...

..



12

9

6

5

7

10
11 14

15
2
3

13

4

9

1411

1512

1310

25 36 47

7
5
6
10
9
3
2
4

15

14

12

11

13

XEROX FileProject Designer Rev Date Page

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

DoradoPARC

Drawing

David Boggs

TRTRTR
TR

TR
TR

S
C

MC176

Event

0
0
1
1

0
1
0
1

Data Zero
Data One

PDCarrier

MC176

MC176

MC176

MC176MC176MC176

.....

Phase Decoder

.

24Ce

Collision

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

..

PDEvent.1

PDEvent.1

PDEvent.0

PDEvent.0

h22

g20h

g20b g20c g20d

g20e

g20f

g20g
PDCnt.1
PDCnt.2
PDCnt.3

PDCnt.0

PDNew
PDOld

PDCntCtrl

PDInput

Ether01.sil

MC149

EtherPD

7/08/79

No Eventx7

ReportCollisions

EtherClk42.5a

g21

See Ether20.sil for FSM truth table

Midas ERX0

Midas ERX1

Midas ERX1

Midas ERX1



1512

36

25

1512

1411

7
5
6
10
9
3
2
4

15

14

12

11

13

9

4

11

10

7
9

12

6
5 3

2
15
14

13
9

1411

1310

47

1310

36

47

25

7
5
6
10
9
3
2
4

15

14

12

11

13

7
5
6
10
9
3
2
4

15

14

12

11

13

XEROX FileProject Designer Rev Date Page

PARC

Drawing

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

TR

TR
TR

TR

TR
TR
TR

PDCarrier

.

.

MC176

MC176

MC176

MC176

MC176

MC176

MC149

MC149

Dorado David Boggs

S
C

MC176

MC176

T
R

S
RR
RR
R

MC136
SU’
SD’

CI’

CO’
B0

B2
B3

H0
H1
H2
H3TTTT

C

S

B1

.
MC176

S
C

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

TR
TR
TR
TR.

MC176

MC176

MC176

MC176

MC149

Ce

.

Receiver Control 25

TR
MC176

PDEvent.0
PDEvent.1

h8h

h8b

h8c

h8d

h8e

h8f

h8g

i12

h12h

h12b

h12c

h12d

h12e

h12f

h12g

h9

h10

h11

RxData

RxCRCClk

RxCRCReset

RxIncTrans

RxSync’

RxCollision

RxState.2

RxState.1

RxState.0

RxSRCtrl.0

RxSRCtrl.0

RxSRCtrl.1

RxSRCtrl.1

RxSRFull’

RxEOP

ECLTrueB

Ether02.sil

See Ether18.sil for timing diagrams

EtherRcvr

EtherRcvr

EtherRcvr

9/24/79

EtherClk42.5b

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

Midas ERX1

The slowest Dorado clock speed at which the receiver works is 85 ns (T0 to T1)



6
3

2
7

4

5

1413

2

15

1413

2

15

11
14

15
10

13

12

15
14
13
4
3
2

12
11
10
7
6
5

9

15
14
13
4
3
2

12
11
10
7
6
5

9

15
14
13
4
3
2

12
11
10
7
6
5

9

4

3
2
15
1412

11

6

7
10

13

9

5

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

4

3
2
15
1412

11

6

7
10

13

9

5

4

3
2
15
1412

11

6

7
10

13

9

5

4

3
2
15
1412

11

6

7
10

13

9

5

XEROX FileProject Designer Rev Date Page

DoradoPARC

Drawing

David Boggs

C

S

TTT
TRRRRR
S

R

S

D0
D1
D2
D3

SR’
SL’

Q0
Q1
Q2
Q3

DL DR

MC141

C

S

TTT
TRRRRR
S

R

S

D0
D1
D2
D3

SR’
SL’

Q0
Q1
Q2
Q3

DL DR

MC141

C

S

TTT
TRRRRR
S

R

S

D0
D1
D2
D3

SR’
SL’

Q0
Q1
Q2
Q3

DL DR

MC141

....

....

.

..

Ce

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S.

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

.

.

.

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

C

S

TTT
TRRRRR
S

R

S

D0
D1
D2
D3

SR’
SL’

Q0
Q1
Q2
Q3

DL DR

MC141

.

RxFifoAd.0
RxFifoAd.1
RxFifoAd.2
RxFifoAd.3

RxFifoAd.3
RxFifoAd.2
RxFifoAd.1
RxFifoAd.0

RxFifoAd.0
RxFifoAd.1
RxFifoAd.2
RxFifoAd.3

RxFifoAd.3
RxFifoAd.2
RxFifoAd.1
RxFifoAd.0

RxFifoAd.0
RxFifoAd.1
RxFifoAd.2
RxFifoAd.3

.

.

.

.

.

.

MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S

MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S
MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S

R T
TR

S

Q
S

R

Q

Q’

D

C

.

.
..RxFifoWE’

RxFifoWE’

RxFifoWE’

RxFifoWE’

RxFifoWE’

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

.. ..
..

MC231
MC231

RxSyncClk’

R T
TR

S

Q
S

R

Q

Q’

D

C

Receiver Data Paths

F145A

F145A

F145A

F145A

F145A

26

RxCollision

RxIncTrans

RxCRCError

.

7/08/79

i8

i9

i10

i11

l7b
l7c

k8 k12

j12

j11

j10

j9

j8

k9

k10

k11

RxDataLate

EthData.00
EthData.01
EthData.02
EthData.03
EthData.04
EthData.05

EthData.06
EthData.07
EthData.08
EthData.09
EthData.10
EthData.11

EthData.12
EthData.13
EthData.14
EthData.15
EthData.16
EthData.17

EthData.18

EthData.18’

ECLTrueBECLTrueB

RxData

RxSRCtrl.0
RxSRCtrl.1

RxSR.00
RxSR.01
RxSR.02
RxSR.03
RxSR.04
RxSR.05
RxSR.06
RxSR.07

RxSR.16 RxSR.17

RxSR.03
RxSR.02
RxSR.01
RxSR.00

RxSR.07
RxSR.06
RxSR.05
RxSR.04

RxSR.18
RxSR.17
RxSR.16

RxSR.18’

RxSR.08
RxSR.09
RxSR.10
RxSR.11
RxSR.12
RxSR.13
RxSR.14
RxSR.15

RxSR.15
RxSR.14
RxSR.13
RxSR.12

RxSR.11
RxSR.10
RxSR.09
RxSR.08

RxBusRegClk’

RxBusRegClk’

RxBusRegClk’

RxBusRegClk’

RxEOP

Ether03.sil

12
11
10
9
7
6
5
4
3 3

4
5
6
7
9
10
11
12

EtherClk42.5c

Midas ERX0
End of
packet



1
2
15
14

5
3
12
10

6
4
13
11

4

26

5

9

5

4

2

3

9

12

9

6

5

7

10
11 14

15
2
3

13

4

12

9

6

5

7

10
11 14

15
2
3

13

4

11

10
9

6

7

5

4

7

9

2

3
6 11

14

15
10

13

12

11
14

15
10

13

12

5

4
2

7

6
3

5

4

7

9

2

3
6

853

13

12

1

2
4
10

11

10

11
12

6

7
5

2

3

1

4

9

47

36

25

7
5
6
10
9
3
2
4

15

14

12

11

13

9

XEROX FileProject Designer Rev Date Page

DoradoPARC

Drawing

David Boggs Ce

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

....
.

..... .

TR
TR
TR

MC149
MC176

MC176

MC176

viHGRRS

c

TQ
x
iGHRR
c

T
iGHRR
c

T

n

.

MC124

MC125

P’

CK’

S0 S1 S2

Q

ER

D

CWE
MR

R
RRR
R T

T
SSS

F9401

Write

Read

Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’
oABii iRR T

oABii iRR T

.

MC103

MC103

MC135

MC125

MC125

R T
TR

S

Q
S

R

Q

Q’

D

C

K’

J’

R T
TR

S

Q
S

R

Q

Q’Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’

. .

..
.
MC135 MC135

MC231

.

ABRiiRRi TiT
o

.MC105

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

Write has priority over Read

Produces a 1 cycle pulse.. synchronous to Clock1

Receiver Stuff

.

27

.

.

h7a

l6a

i5a

i5b

h6b
k7a

k7b

l9
l11

l10

l12

l8b

l8a

l18b

l18c

l18d

S
C

MC176

l18h

.

MC105RRii TT
o

iAB.

TTRR
oiABc

S
x

.

bIOReset

bIOReset

ECLTrueB

ECLTrueB

RxData

RxCRCClk

RxCRCReset
RxCRCError

RxDataLate

RxFifoFull’

RxFifoAd.0
RxFifoAd.1
RxFifoAd.2
RxFifoAd.3

RxFifoFull

RxFifoFull’

RxFifoEmpty

RxFifoEmpty
RxBusRegFull

RxFifoFull

RxSRDump’

RxSRDump’

RxSRDump

RxSRDump’

RxSRDump

RxSR.18’

RxSyncClk’

RxWriteFifo’

RxReadFifo’

RxWriteFifo’

j05

k6a

k6b

k6c

Vbb7!

TTLTrueB

Ether04.sil

(EOP’)

for each RxSyncClk

bClkEn’

EtherFifo

7/08/79

Clock1’Bd

Clock1’Bd

Clock1’Bb

Clock1’Bb

Clock1’Db

OoOo
Q3
Q2
Q1
Q0

TTT
T

D0

RRRRRRRR

B0

D1

B1

D2

B2

D3

B3

S
SB

MC158

Midas ERX0

Midas ERX0

Midas ERX0

Midas ERX0



13

12
11
10

9
14

47

3
7

6

2
5

4

1310

25

7
6
5
4

2

3

36 6

3

2
7

4

5

9

5

4

7

9

2

3
6

11
14

15
10

13

12

11
14

15
10

13

12

XEROX FileProject Designer Rev Date Page

PARC

Drawing

Dorado David Boggs Ce

.
K’

J’

R T
TR

S

Q
S

R

Q

Q’

Have

Bus Reg
Full

(EOP’)

.
MC135

MC135

MC231

MC231

On

.

.
R T
TR

S

Q
S

R

Q

Q’

D

C

Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’

Receiver Wakeups 28

RxOff

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

RiTRHGMC195

k4a

k4b

l4b

h4a

MC109

l3b

o

ABiRRiiRRi
TiT.

h5a

EthData.18’

bIOin’

RxBusRegFull

Curr=EthRx
Next=EthRx?

RxCtrlClk’

p
120

Rcvr

WakeEthRx

RxOn

RxOff

bIOB.05

TIOA=EthData’

RxReadFifo’

NoWakeups

Ether05.sil

iTRHG
MC195iTRHG

MC195

RxBusRegFull

l3h

l3d

EthCtrl_IOB’

bIOB.06

7/08/79

Clock1’Bb

k5a

TRRii
ABMC102

MC102TRRii
ABk5b

TRT0

j24d

bIOReset

.

Blocked.
Blocked

Prev=EthRx

Clock1’Bb

All FF Clocks T1

MC176

See Ether21 & 22.sil for wakeup timing diagrams

o TiTiRRiiR
AB T..

bIOB.04

SE212

i6b

Midas ERX0

Midas ERX0

RxBOP

RxBOP

Beginning
of Packet



11
14

15
10

13

12

1310

13

12 9

15

13

12

9

15

1512

11
14

15
10

13

12

47

6
3

2
7

4

5

6
3

2
7

4

5

15

14
13
12

11
10

9

11
14

15
10

13

12

XEROX FileProject Designer Rev Date Page

PARC

Drawing

Dorado David Boggs Ce

.

.
MC231

MC231

.

MC103

R T
TR

S

Q
S

R

Q

Q’

D

C

o

TiTiRRiiR
ABiR
Ri

MC109.

TxOff

MC231

Xmtr
On

sPendulum

TxOff

MC135

.

R T
TR

S

Q
S

R

Q

Q’

D

C

Have

R T
TR

S

Q
S

R

Q

Q’

D

C

Transmitter Wakeups

iTRHGMC195
l3c

l4c

j4b

j4c

h5b

K’

J’

R T
TR

S

Q
S

R

Q

Q’

bIOB.01

bIOB.03

bIOB.02

l6b

29

bIOReset

End of
Packet

T0

TxCtrlClk’

TxCtrlClk’

TxCtrlClk’

Curr=EthTx
Next=EthTx?

TxBusRegFull’

TxGone

WakeEthTx

Count
Down

Bus Reg

p
121

TxOn

TxCntDwn’

TIOA=EthData’

TxWriteFifo’

TxEOP

NoWakeups

Ether06.sil

Full’

iTRHGMC195
l3f

7/08/79

bIOout’!1

i5c

iCDRR TT
o .

RRii TT
o

iAB MC102.

TRj24e

Blocked.
.
R T
TR

S

Q
S

R

Q

Q’

D

C
h4b

k5d

Blocked

Prev=EthTx

All FF clocks T1

MC176

MC231

Midas ETX

See Ether21 & 22.sil for wakeup timing diagrams

Midas ETX

Midas ETX



13

12 15

9

11
14

15
10

13

12

15
14
13
4
3
2

12
11
10
7
6
5

9

15
14
13
4
3
2

12
11
10
7
6
5

9

15
14
13
4
3
2

12
11
10
7
6
5

9

12

11

10

9

7

6

5

4
3

1413

2

15

12

11

10

9

7

6

5

4
3

1413

2

15

4

3
2
15
1412

11

6

7
10

13

9

5

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

14
15
1
2

12
11
4
5

3

6
7
9
10

13

4

3
2
15
1412

11

6

7
10

13

9

5

4

3
2
15
1412

11

6

7
10

13

9

5

4

3
2
15
1412

11

6

7
10

13

9

5

XEROX FileProject Designer Rev Date Page

DoradoPARC

Drawing

David Boggs

C

S

TTT
TRRRRR
S

R

S

D0
D1
D2
D3

SR’
SL’

Q0
Q1
Q2
Q3

DL DR

MC141

C

S

TTT
TRRRRR
S

R

S

D0
D1
D2
D3

SR’
SL’

Q0
Q1
Q2
Q3

DL DR

MC141

C

S

TTT
TRRRRR
S

R

S

D0
D1
D2
D3

SR’
SL’

Q0
Q1
Q2
Q3

DL DR

MC141

Ce

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S.

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

.

.

.

TTT
T

RRR
R

WE’CE’
Q3
Q2
Q1
Q0

D3
D2
D1
D0

S

RRR
R
A0
A1
A2
A3

S

C

S

TTT
TRRRRR
S

R

S

D0
D1
D2
D3

SR’
SL’

Q0
Q1
Q2
Q3

DL DR

MC141

.

.

.

.

.

..

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

. .

..

MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S

MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S
MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S

...

...

...

...

.

. .

Transmitter Data Paths

TxOff

.
.

F145A

F145A

F145A

F145A

F145A

k14

k16

k15

k13 k17

j13

j14

j15

j16

j17

i14

i15

i16

i17

bIOB.00
bIOB.01
bIOB.02
bIOB.03
bIOB.04
bIOB.05

bIOB.06
bIOB.07
bIOB.08
bIOB.09
bIOB.10
bIOB.11

bIOB.12

bIOB.14
bIOB.15
bIOB.16
bIOB.17

bIOB.13

30

Wire ORed on

ECLTrueD ECLTrueD

TxData

TxSRCtrl.0

TxSRCtrl.0

TxSRCtrl.0

TxSRCtrl.0

TxFifo.00
TxFifo.01
TxFifo.02
TxFifo.03
TxFifo.04
TxFifo.05
TxFifo.06
TxFifo.07
TxFifo.16

TxFifo.08
TxFifo.09
TxFifo.10
TxFifo.11

TxFifo.12
TxFifo.13
TxFifo.14
TxFifo.15

TxFifo.17

TxFifo.17
TxFifo.16

TxFifo.15
TxFifo.14
TxFifo.13
TxFifo.12

TxFifo.11
TxFifo.10
TxFifo.09
TxFifo.08

TxFifo.07
TxFifo.06
TxFifo.05
TxFifo.04

TxFifo.03
TxFifo.02
TxFifo.01
TxFifo.00

TxSRCtrl.1

TxSRCtrl.1

TxSRCtrl.1

TxSRCtrl.1

TxFifoWE’

TxFifoWE’

TxFifoWE’

TxFifoWE’

TxFifoWE’

TxFifoPE

TxFifoAd.0
TxFifoAd.1
TxFifoAd.2
TxFifoAd.3

TxFifoAd.3
TxFifoAd.2
TxFifoAd.1
TxFifoAd.0

TxFifoAd.0
TxFifoAd.1
TxFifoAd.2
TxFifoAd.3

TxFifoAd.3
TxFifoAd.2
TxFifoAd.1
TxFifoAd.0

TxFifoAd.0
TxFifoAd.1
TxFifoAd.2
TxFifoAd.3

TxBusRegClk’

TxBusRegClk’

TxBusRegClk’

MC135
K’

J’

R T
TR

S

Q
S

R

Q

Q’

k22b

ECLTrueD
ABi

o

RR TT.

TxReadFifo

MC104

Ether07.sil

i23d

Ether08 & 09

7/08/79

Clock1’Da!0

Clock1’Da!0

Clock1’Da!0

Clock1’Da!0

T1

Midas ETX



1
2
15
14

5
3
12
10

6
4
13
11

14
11

10

4

26

5

9

5

4 2

3

5

4

7

9

2

3
6

6
3

2
7

4

5

11
14

15
10

13

12

1512

1411

11

10
9

6

7

11

10
9

6

7

12

9

6

5

7

10
11 14

15
2
3

13

4

12

9

6

5

7

10
11 14

15
2
3

13

4

14

15
13

2
5

4

5

4

7

9

2

3
6

853

13

12

1

2
4
10

11
10

11
12

6

7
5

2

3

1

4

9

1310

7
5
6
10
9
3
2
4

15

14

12

11

13

9

XEROX FileProject Designer Rev Date Page

DoradoPARC

Drawing

David Boggs Ce

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

....
.

.....

TR
MC149

MC176

viHGRRS

c

TQ
x
iGHRR
c

T
iGHRR
c

T

n

MC124

P’

CK’

S0 S1 S2

Q

ER

D

CWE
MR

R
RRR
R T

T
SSS

F9401

Write

Read

Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’

.

.MC135

MC125

.

.

TxOff

TxOff

TABRR
MC104

iGHRR
c

T

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

TxOff

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

TxOff

ABRiiRRi TiT
o

MC105.

Read has priority over Write

ABRiiRRi TiT
o

TR
TR

MC176

MC176

.

.MC105

K’

J’

R T
TR

S

Q
S

R

Q

Q’R T
TR

S

Q
S

R

Q

Q’

D

C

.

.

..

sPendulum

MC135
MC231

Produces a 1 cycle pulse
synchronous to clock1
for each rising edge of

Transmitter Stuff

. .

.
.Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’
MC135

l14

l15

l18e

l18f

l18g

l13

l16

l17b

l17a

h6c

g17 k18a

h18a

h18b

h18c

h18d

h23b

.

MC105RRii TT
o

iAB

31

Wire ORed on

.

ECLTrueD

ECLTrueD

TxFifoEmpty’

TxFifoEmpty

TxFifoFull

TxFifoAd.0
TxFifoAd.1
TxFifoAd.2
TxFifoAd.3

TxBusRegFull’
TxFifoFull

TxSRLoad

TxFifoEmpty

TxSRLoad’

TxSRLoad’
TxFifoEmpty’

TxCRCEnbl

TxCRCEnbl

TxCRCClk

TxData

TxData

TxDataLate

p
Pendulum!

185

k22a

TxWriteFifo’

TxEOP

TxReadFifo

TTLTrueB
Vbb6!

Ether08.sil

ECLTrueD

bClkEn’

TTRR
oiABc

S
x

i20a

.

EtherFifo

7/08/79

Ether07 & 09

pendulum (16 us)

Clock1’Db

Clock1’Db

TRR i
CD MC102

b01c

j19a
j19b

Clock1’Dd!0

Clock1’Dd!0

OoOo
Q3
Q2
Q1
Q0

TTT
T

D0

RRRRRRRR

B0

D1

B1

D2

B2

D3

B3

S
SB

MC158

Midas ETX

Midas ETX



3
7

6

7
6
5
4

3

14
11

103
7

6

1411 1512

13

12 9

15

36

25

1512

1411

7
5
6
10
9
3
2
4

15

14

12

11

13

9

4

11

10

7
9

12

6
5 3

2
15
14

13

9

1310

47

1310

36

47

25

7
5
6
10
9
3
2
4

15

14

12

11

13

7
5
6
10
9
3
2
4

15

14

12

11

13

XEROX FileProject Designer Rev Date Page

PARC

Drawing

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

TR

TR
TR

TR

TR
TR

.

.

MC176

MC176

MC176

MC176

MC176

MC149

MC149

Dorado David Boggs

S
C

MC176

MC176

T
R

S
RR
RR
R

MC136
SU’
SD’

CI’

CO’
B0

B2
B3

H0
H1
H2
H3TTTT

C

S

B1

.

MC176

S
C

CE’RRR
RRR
RR TTTT

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

TR
TR
TR
TR.

MC176

MC176

MC176

MC176

MC149

Ce

.

.TxOff

.
RRii TT

o

iAB

Transmitter Control

TRTR
MC176MC176PDCarrier
TRR i

CD
TRRii

AB MC102
MC102

MC102

h14

h15

h16

h13b

h13c

h13d

h13e

h13f

h13g

h17b

h17c

h17d

h17e

h17f h17g

h17hh13h

i13

32

Wire ORed on

ECLTrueD

TxState.0

TxState.1

TxState.2

TxCRCEnbl

TxCRCClk

TxGone

TxData

TxSRCtrl.0

TxSRCtrl.1

TxSRLoad’

TxSRLoad

TxEnd

TxStart
TxSREmpty’

TxSRCtrl.0
TxSRCtrl.1

TxFifoFull

TxDataLate
TxFifoPE
TxCollision

MC106

TxAbort’
h21a

RRR
RCD Ti

TxGo

TxEOP

Ether09.sil

TxFifoEmpty

TxEOP
MC104

EtherXmtr

EtherXmtr

EtherXmtr

Ether07 & 08

See Ether17.sil for timing diagrams

9/24/79

TABRR
k18b

g15b
g15c

g15d

Clock1’Da!2

Midas ETX

Midas ETX

Midas ETX

Midas ETX

Midas ETX

Midas ETX

Midas ETX

Midas ETX

Midas ETX

TxGotBit



15
14

13
12

13

12 15

9

14
11

10

2
11

10
9

11
14

15
10

13

12

6

3

2
7

4

5

9

6
3

2
7

4

5

13

12

14

15 11
14

15
10

13

12
5

4

7

9

2

3
6 11

14

15
10

13

12

6
3

2
7

4

5 5

4

7

9

2

3
6 11

14

15
10

13

12

XEROX FileProject Designer Rev Date Page

PARC

Drawing

David Boggs CePhase EncoderDorado

K’

J’

R T
TR

S

Q
S

R

Q

Q’Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’ .
.

..

.
R T
TR

S

Q
S

R

Q

Q’

D

C

..
MC135

K’

J’

R T
TR

S

Q
S

R

Q

Q’

.

TxOff

Q’

Q

R

S

Q

S

RR TT
CC

R

J’

K’

.R T
TR

S

Q
S

R

Q

Q’

D

C
MC135

MC231

.
.

33

MC104

l17c l20b

l20c

k19a
k19b

l19b
l19a

MC105iCDRR TT
o .

ECLTrueD

TxData

RxCollision TxCollision

TxGo

PEOutput

Ether10.sil

XcCollision

ABTRiiRRi

TABRR

h21b

k18c

R T
TR

S

Q
S

R

Q

Q’

D

C

R T
TR

S

Q
S

R

Q

Q’

D

C

CC

R R T
TR

S

Q
S

R

Q

Q’

D

C

.

.
.

MC231

MC231

MC106

k20a k20b

MC231

bClkEn’

.
.
.

See Ether19.sil for timing diagrams

9/24/79

Midas ETX

.

ABi
o

RR TT
k18d

.

MC104

.MC106

h21c

.

ABTRiiRRi..

.

EtherClk170

EtherClk340

EtherClk170

EtherClk340

Clock1’Dd!2

i22c

TxGotBit

525 ns < length of jam < 915 ns

The slowest Dorado clock speed at which the transmitter works is 42.5 ns (T0 to T1)



14
11

10

23
4

1512
13

1410
11

1410

39

1512

213

45

7 116

12

15

10

12 11
14

15
13

3

1

7

9

Q

TRR
D
B

RMC158

SB

TTR
oiAB MC158

Q

TRR
D
B iGHRR

c

T iGHiTRMC125

g1eMC158

h7b

.

XEROX FileProject Designer Rev Date Page

PARC

Drawing

David Boggs CeDorado 34

MC124.
RcvData

XmtData’

Q

TRR
D
BTTR

oiAB MC124

MC158.
Collision

h7c

to xcvr

from xcvr

from xcvr

LoopBack

PEOutput

PDInput

Test Logic

bIOB.13

k6d

Ether11.sil

Vbb7

XcCollision

TR

TR

TR

TR

bIOReset

NoWakeups

LoopBack

SingleStep

bIOB.11

bIOB.09

bIOB.10

bIOB.14

MC175

MC175

MC175

MC175

CC

SSS
CC MR

.

MC175

7/08/79

TR
MC175bIOB.15

g6g

g6e

g6d

g6c

g6f

g6b

ReportCollisions

g7c

g7d

g7b

g7f

TestCtrlClk’!2

TestCtrlClk’!0

8T98

TRRii
ABMC102

k5c

Midas ERX0



4

3
2

7

6
5

4

3
2

7

6
5

14

13
12

11

10
9

8 3

1

7

4

11

10

7
9

12

6
5 3

2
15
14

13

14
11

10

2
5

4

4

3
7
6

5
2

14

13
12

11

10
9

4

3
2

7

6
5

13

12 15

14

4

3
2

7

6
5

14

13
1211

10

9

14

13
12

11

10
9

4

3
2

7

6
5

14

13
12

11

10
9

14

13
12

11

10
9

4

3
2

7

6
5

XEROX FileProject Designer Rev Date Page

DoradoPARC

Drawing

David BoggsClocks Ce

TTiiT
ABRiiRRi i

TTiiT
ABRiiRRi i..
..

TTiiT
ABRiiRRi i. ..
TTiiT

ABRiiRRi i. .. ...
..TTiiT

ABRiiRRi i

TTiiT
ABRiiRRi i

TTiiT
ABRiiRRi i..

.

.

.
MC210

MC210

21.25 ns pulse

35

i21a

i21b

i7b

i7a

j6b

j6a

MC105RRii TT
o

iAB.
l8c

TTiiT
ABRiiRRi i

TTiiT
ABRiiRRi i

TTiiT
ABRiiRRi i

PreClock1’D

TTiiT
ABRiiRRi i

PreClock0’D

.

..
PreClock0’B

j7a

j7b

..

.

bIOB.00

ECLTrueD

RxSync’

.
.

.

SingleStep

bIOB.08

bIOB.04

o TiTiRRiiR
AB T

TestCtrlClk

j22a

TRRii
AB MC102

TIOA=EthCtrl’

TIOA=EthData’

RxWriteFifo’

RxReadFifo’

TxWriteFifo’

.

.

Ether12.sil

bIOB.12

TABRR
MC104

i23c

T
R

S
RR
RR
R

MC136
SU’
SD’

CI’

CO’
B0

B2
B3

H0
H1
H2
H3TTTT

C

S

B1

.

..

.
.... j21

TTR
oiAB .MC124i20b

SE212

SE210

SE210

SE210

SE210 SE210

SE210

SE210

SE210

SE210

RFout

T
K1115A

j20

9/24/79

used by Disk

PreClock1’D

PreClock1’D

PreClock1’Ba

PreClock1’Ba

PreClock1’Bb

PreClock1’Bb

PreClock1’Bb

Dorado Synchronous Clocks

Free-running Ether Clocks

RxCtrlClk’%

TxCtrlClk’%

EthCtrl_IOB’%

RxFifoWE’%

RxBusRegClk’%

Clock0’Da%

Clock0’Bc%

Clock1’Bb%
Clock1’Bd%

Clock1’Db%

TxFifoWE’%

TxBusRegClk’%

EClk1%

EClk0%

EClk2%

RxSyncClk’%

bIOout’!1

bIOout’!1

.

EtherClk340%
EtherClk170%

EtherClk42.5a%
EtherClk42.5b%
EtherClk42.5c%

SE210TTiiT
ABRiiRRi i
i18a

i18b

i6a

j18a

j18b

PreClock1’Ba TestCtrlClk’%
TestCtrlClk!1%

Clock1’Da!1%

Clock1’Dd!1%

.

.

Clock0’Dd%

used by DMux



9

36

3
7

6

25

1
2
3
4
5
6
7
8

13

12

15

9

14
11

10

13

12 15

14

5

4 2

325

36

1512

1411

1310

47

47
14

11

10

2
5

4

3
7

6

2
5

4

36

13

12 15

9

3
7

6

11

10
14

9

1512

1411

1310

25
13

12
15

11

10
14

7

6
3

XEROX FileProject Designer Rev Date Page

PARC

Drawing

CDEFRR T
CDEFRR T
CDEFRR T

P
P
P

P

TR

David Boggs CeDorado

TR

TR
TR

MC103

MC113

MC176

MC176

MC176

MC176

MC104

P

p
188

S
C

MC176

o

RR
CD T.

Input is higher priority.

Task numbers differ only in
the low order bit.

P
a24b

a24c

a24d

a24e

a24f

TABRR 159
MC104

(EOP)

P

ABi
o

RR TT

TR
MC176

TABRR

TABRR

TABRR
TABRR

MC176

TR
MC104

MC104

MC104

MC104

MC113

MC113

MC195

MC195

MC195

MC195

MC195

iTRHG

iTRHG

iTRHG

iTRHG

iTRHG

36

iTRHG
a24h

MC195

j23b

j23c

j23d

h23a

i24a

i24b

i24c

i24d

i23a

i23b

h24h

h24b

h24c

h24d

h24e

h24f

h24g

j52SIP

h23c

RRii TT
o

iAB

RRii TT
o

iAB

MC105

MC105

EthData.18

Next.0!

Next.1!

Next.2!

Next.3!

Block!

IOHold!

IOatt!

.

ECLTrueD

Curr=EthTx

Next=EthTx?

Curr=EthRx

Next=EthRx?

Next=EthRx?

TRRii
ABTxAbort’

Next=EthTx?’

MC102

.

Next=EthTx?’

j22c

Ether13.sil

Since the NEXT bus (which can lie) is
used to decide when to drive IOatt,
it is illegal to branch on IOATT in an
instruction which BLOCKs and may hold.

7/08/79

018

006

007

010

011

070
d24d

iCDRR TT
o

MC102.b01d

BNTGtCT’b!

TTT
TTT
TR

P1
P2
P3
P4
P5
P6
P7
P8...
.

cut*

Standard tasks are 6&7.

cut

TskAd.0
TskAd.1
TskAd.2

Repeating last
instruction

TR
TRRii

AB

Prev=EthTx

Prev=EthRx

j22b

MC102

TR

Next & IOAttention

j24b

j24c

Blocked

Clock0’Dd S
C

MC176

j24h

MC176

MC176

See Ether21 & 22.sil for timing diagrams

See DskEth06.sil for how to
set other tasks.



2

6

5
4
3

11
12
13

14

10
9
7

2

6
5

4
3
11

12
13
14

10
9
7

2

6
5

4
3
11

12
13
14

10
9
7

2

6

5
4
3

11
12
13

14

10
9
7

2

6
5

4
3
11

12
13
14

10
9
7

2

6

5
4
3

11
12
13

14

10
9
7

15

15

15

15

15

15

XEROX FileProject Designer Rev Date Page

PARC

Drawing

Mufflers David Boggs CeDorado

MuxData2 MuxData4

MuxData5MuxData3

MuxData7

MuxData6
PDCarrier

RxCRCClk
RxCRCReset

RxSync’

PDEvent.1
PDEvent.0

RxIncTrans

37

l21

h19

g19

h20

g18

TxCRCEnbl
TxGo

TxData

TxState.0

TxState.2

RxData

RxSRFull’

RxSRCtrl.1
RxSRCtrl.0

TxSREmpty’

TxSRCtrl.0
TxSRCtrl.1

TxFifoFull
TxFifoEmpty

i19

TxState.1

RxEOP

PEOutput

TxEOP

TxCntDwn’

RxCRCError

Ether14.sil

EthData.18

7/08/79

ETX
S1
S2
S4

T

RRR

Z

E’

RR
RR
RRR
R
D0

D1
D2
D3

D4
D5
D6

D7

Q

MU164

S1
S2
S4

T

RRR

Z

E’

RRR
RRR
RR
D0
D1

D2
D3
D4

D5
D6
D7

MU164

S

S1
S2
S4

T

RRR

Z

E’

RR
RR
RRR
R
D0

D1
D2
D3

D4
D5
D6

D7

Q

MU164

S1
S2
S4

T

RRR

Z

E’

RRR
RRR
RR
D0
D1

D2
D3
D4

D5
D6
D7

MU164

S

S1
S2
S4

T

RRR

Z

E’

RRR
RRR
RR
D0
D1

D2
D3
D4

D5
D6
D7

MU164

S

S1
S2
S4

T

RRR

Z

E’

RR
RR
RRR
R
D0

D1
D2
D3

D4
D5
D6

D7

Q

MU164

MidasEn.05T’

MufAdr.11
MufAdr.10
MufAdr.09 MufAdr.09

MufAdr.10
MufAdr.11

MidasEn.05T’

MidasEn.05T’

MufAdr.11
MufAdr.10
MufAdr.09

MidasEn.05T’

MufAdr.11
MufAdr.10
MufAdr.09

MufAdr.09
MufAdr.10
MufAdr.11

MidasEn.05T’MidasEn.05T’

MufAdr.11
MufAdr.10
MufAdr.09

DMux=2140

DMux=2150

DMux=2160

DMux=2170

DMux=2130

DMux=2120

ERX0

ERX1

ReportCollisions

TxGone

RxFifoEmpty
RxFifoFull

RxDataLate

RxBusRegFull

TxBusRegFull’

PDNew

PDCnt.1
PDCnt.0
PDOld

PDCntCtrl
PDCnt.3
PDCnt.2

RxState.0

RxState.1
RxState.2
RxCollision

.

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

RxBOP



8

7

7

6

6

12

15

10

13

14

11

12

11

10

9

7

6

5

4
3

1413

2

15

12

11

10

9

7

6

5

4
3

1413

2

15

XEROX FileProject Designer Rev Date Page

PARC

Drawing

pppppppp

p

Host.0

Host.1

Host.2

Host.3

Host.4

Host.5

Host.6

Host.7

200

100

40

20

10

4

2

1

R
R

R
Rp

RcvData

Collision

David Boggs CeDorado BackPanel Connections

SIP

SIP

SIP

SIP

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

..
.

.
..

Host.0
Host.1
Host.2
Host.3
Host.4
Host.5
Host.6
Host.7

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

389/24/79

g5

k21

SIP

R

TTR
oiAB

TTR
oiAB.

.

ECLTrueB

ECLTrueD

MC124

MC124

ECLTrueB

ECLTrueD

p
XmtData’

LoopBack

SingleStep

RxOn
TxOn

TxDataLate

TxCollision

TxFifoPE

NoWakeups

n

n

TTLTrueB

Ether15.sil

i20c

028

029

032

033

036

037

040

041

044

045

048

i20d

g42g

g42h

g42i

h41g

h41h

100 ohms to +5

100 ohms to Gnd

100 ohms to Gnd

100 ohms to +5

100 ohms to +5

EthStatus.17

EthStatus.16



XEROX FileProject Designer Rev Date Page

PARC Dorado Ethernet Cables David Boggs Ce

p
p
p

P
P
P
P
P

RcvData

Collision

XmtData’

+5v

+12v

P
P
P
P
P

p
p

p
p
p

Gnd

Gnd

Gnd

Gnd

Gndp
p

Internal Cable

Gnd

Gnd

Gnd

Gnd

Gnd

P
P
P

P
P+5v

XmtData’

Collision

RcvData

P
P

P
P
P

External Cable

P
P
P
P
PP

P
P
P
P

40’ Typ

65351-034

BP

39

Black

Black

Black

Black

Black

White

Blue

Green

Brown

Red

BlackP P P P
Gnd

+15v Yellow

This is a standard Alto II
Ethernet external cable
part # 216411

Ether16.sil
Reference

7/08/79

65351-034

Connector
Disk Radial 0

+12v

Berg

Berg

Cannon DAC-25S

Cannon DAC-15SCannon DAC-25P

2

1

3

4

6

5

23

24

3

6

16

3

8

20

13

25

11

23

12

24

16

3

8

20

13

25

12

24

11

23

19

6

5

6

7

15

3

4

9

1

10

11

13

14

44

43

45

46

48

47

93

94

3

6

Normally +15v
Not used here

Normally spare
+12v here



XEROX FileProject Designer Rev Date Page

PARC

Clock1

David BoggsDorado

Load

Clock1

Shift

Load

Startup

State

Cntr

Clock1

Shift

State

CRC

ShutDown

Clock1

Shift

State

Idle Mark Data

Data

CRC Idle

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

Ce 40

Shift

Transmitter Timing

TxGo

TxGone

TxSREmpty

TxCRCClk

TxCRCEnbl

TxSREmpty

TxCRCClk

TxCRCClk

TxSREmpty

TxCRCClk

TxData

TxGo

TxStart

TxAbort

GotTxBit

GotTxBit

GotTxBit

GotTxBit

Ether17.sil

preCRC CRC

postCRC

7/08/79

Loading Tx Shift Register

Reference

TxEnd has been high since TxSR was last loaded
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Load

Shift

State

Idle Maybe

Startup

Shift

State

Full IMIPMaybe or IMIP

Cntr

Shift

State

ShutDown

Cntr

IMIP Full

Load

Idle

?

Cntr

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

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

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

Cntr notation is <cntr value>(<# occupied postions>)

PDCarrier

PDEvent

PDEvent

PDCarrier

PDEvent

41

shift also decrements Cntr

Ce 7/08/79Receiver Timing

RxCRCReset

RxCRCClk

RxCRCClk

RxCRCClk

RxSRFull

RxSRFull

RxSync

RxSync

state is encoded in RxState.x

Shift and Load are encoded in RxSRCtrl.x

Phase decoder events are encoded in PDEvent.x

Dumping Rx Shift Register

RxEOP

Ether18.sil
Reference

EtherClk42.5

EtherClk42.5

EtherClk42.5
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Clock1

XmtData

BitCell

BitCell

XmtData

Clock1

BitCell

XmtData

Clock1

PrePreCollision

Collision

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

42Phase Encoder Timing

TxGo

TxData

TxData

TxGo

TxData

TxGo

Ether19.sil

Startup

Shutdown

Reference

GotTxBit

GotTxBit

GotTxBit

1 0 0 1 1

1 0 0 1 1

1 0 0

0

1

Jam

(1)

EtherClk340

EtherClk170

EtherClk170

EtherClk340

EtherClk340

EtherClk170
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Carrier Carrier CntCtrl

Low Low Low d/c

Low Low High d/c

Low LowHigh d/c

d/cHigh HighLow

Idle

Comment

Low Count

High One

High Impossible

ImpossibleLow Count

Collision

High

High

High

High

High

High

High

High

High

High

High

High

High

High

0-1

0-1

High

High

Collision

Collision

Count

Count

Too many transitions

Too many transitions

10-15

10-15

High

High

High

High

High

High

High

High

High

High

High

High

Count

Count

Setup transition (zero next)

Setup transition (one next)

One

Zero

Data transition

Data transition

Collision

Collision

0-11

0-11

Low Low

High High

HighHigh

LowLow

12-15

12-15

Active

Active

High

High

Count

Count

Low Collision

JamCollisionHigh

Setup transitions

q q q q q

r r
Data transitions

End of packet

Start of packet (start bit)Reset

Reset

Reset

Reset

Reset

Reset

Reset

Reset

PRRC Dorado David BoggsPhase Decoder 43Ce

Clear Carrier

Too FewDataToo
Many

BitCell

< >

BitCell

><

EventCntNewOld

Inputs Outputs

Too few transitions

Too few transitions

Setup

Reference

A sample is nominally 42.5 ns.

A bitcell is nominally 340 ns.

9/24/79

"Impossible" conditions can happen right after power up.

d/c means "don’t care".

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 0 0 1 1

Ether20.sil

NoEvent

NoEvent

NoEvent

NoEvent

NoEvent

NoEvent

5104250 85

2-4

2-4

5-9

5-9

170 255 340 680595 ns.

Low

Low

Low

Low

Low

Low

Low

Low
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Wakeup Req

Block

Have Blocked

Block Blockother tasks other tasks
Clock0

44
Reference

Blocked

Clock1

Wakeup Timing

Normal case

Prev=Eth

Curr=Eth

Next=Eth?

uInstruction

uInstruction
other tasks

Clock0

Clock1

Next=Eth?

Curr=Eth

Prev=Eth

Blocked

Have Blocked

Block

Wakeup Req

Block[Block]

Hold

minimum of 3 cycles

Ins1 Ins1

Ins1

Ins1 Block

Ins1 Blockother tasks other tasks

Ether21.sil

*

* NEXT bus is wrong

Next=Eth?

Curr=Eth

Prev=Eth

Clock1

Clock0
other tasksother tasks Block

Wakeup Req

Block

Blocked

Have Blocked

uInstruction
Ins1 other tasksBlockIns1

Hold in first instruction & not preempted

[Ins1]

Hold

other tasks

other tasksother tasks BlockIns1

Clock1

Clock0

uInstruction
Ins1 Block

*

Wakeup Req

Next=Eth?

Curr=Eth

Hold

Prev=Eth

Block & Hold & not preempted

blocked

NEXT bus is wrong*

[Block] Block

Block & Hold & (BNT = Eth < CTask)

Block

Have Blocked
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Wakeup Req

Block

Have Blocked

Clock0

45
Reference

Blocked

Clock1

Wakeup Timing

Prev=Eth

Curr=Eth

Next=Eth?

uInstruction

uInstruction
other tasks

Clock0

Clock1

Next=Eth?

Curr=Eth

Prev=Eth

Blocked

Have Blocked

Block

Wakeup Req

[Block]

Hold

Ins1

Ins1 Block

Ins1 Blockother tasks other tasks

Hold in first instruction & then preempted

[Ins1] higher task BlockIns1other tasks other tasksother tasks

Hold

Block & Hold & then preempted

higher task Block

Ether22.sil

Next=Eth?

Curr=Eth

Prev=Eth

Clock1

Clock0
other tasksother tasks Block

Wakeup Req

Block

Blocked

Have Blocked

uInstruction
Ins1 higher task other tasks

Preemption after first instruction

BlockIns1

Clock1

Clock0

uInstruction
other tasks [Block] Block BlockIns1 Ins1 Blockother tasks other tasks

Hold

Wakeup Req

Prev=Eth

Curr=Eth

Next=Eth?

Blocked

*

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

Block

Have Blocked



XEROX FileProject Designer Rev Date Page

PARC David Boggs

Host Address
Tx Loop Single

Step
Rx

Tx
On

Rx
On

Tx
EOP

Tx
Cnt
Dwn

Loop Single
Step

CeDorado Control Register Format 46

Input

Output

Test Test

OnOn

Back

Back

Coll’

Tx
Data
Late

Tx
Fifo
PE

Test
No
Wake
ups

No
Wake
ups

DataClock

Coll
Tx

Test

Enbl’

Rx

Enbl’

Tx

Enbl’
Cmd Cmd Cmd

Rx
BOP’

Reference

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

7/08/79

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

p p p p p p p p
028 029 032 033 036 037 040 041

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

15141312111009080706050403020100

Report
Colls

Ether23.sil


