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R
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TR
TR

square wave with
16 us period
from clock gen

rising edge of RefreshPeriod
starts a refresh cycle

MapRfsh’

RfshSqWave

.

RfshSqWave
clk0

clk0

MC176

MC176

MC135

RRii TT
o

iAB

MapFree’

NeedRfsh’

WantRfsh’

WantRfsh’

RfshPeriod

kludge for timing
AcanhaveMap’

MapRfsh’

StartRfshCycle’

P
P

H3
H2
H1
H0

CC

D3
D2
D1
D0

S

R

S
RR
RR
R TTTT

S
CC MR

DS
PE’

F00

TABRR
EnableSTPerr

from A

TTiRRR
CDo

STPerr
HitPerr

MemPE

P

PARITY ERROR LOGIC

dHitPerr

p

.

.

dcTiT
abiiiRRbaRiiR
R

MC117c
e
e

s
s

u
v

MC105

i01a
MC104

..

MC105

102

Memory Extension Board
MemX04.sil

K’

J’

R T
TR

S

Q
S

R

Q

Q’

PairFull’

P MC176 TR
MapRfshDly

clk1

clk1

TRMC176 iTRHG
_FaultInfo

t1-t3 when processor

p
156

p

Midas
clk0

WantRfsh

MapRfsh
Midas Midas

_FaultInfoDly’ Midas

MC195

dSTPerr

PairFull

Midas

NeedRfsh Midas

i03c

j3e

j3f

iTRHG
j5f

MC195

TRRii
AB
.

e23e

j5b

04Refresh Control & PEs

is running and not HOLD

MC176 TR
clk0

t2-t4

NoWakeups

RRRR T
CDio T o

ABiRRiiRRi
TiT

P sHold TRRii
AB

P
_MDdly’

IgnoreProcRef

ClkEnable’

dMDpendOrRC

BNTGtCTASK

TRRii
AB RepeatCur

MC1662

MC1660

HOLD and REPEAT CURRENT Logic

[25.0]

p

075

088

068

173

074

094

083

j8b

RRii TT
o

iAB.g24a

MC105

f24c

j9c

h20c

MC1662

c23c

t3-t5
t3-t4

h8

Clk0’Bd

REFRESH CONTROL LOGIC

_FAULTINFO LOGIC

TRRii
AB
.

... ..

a2b

MC102
c23a

c23b

c24b

c24a

h20b

031

MapPE

Midas[3]

MapPerr

Break this bug leg unless
MapPE should halt the Dorado
for debugging purposes

Midas

Note: If the Map Rfsh addr
does not make the row
address hold time, add

clk1 FF and OR the outputs
with an OR gate.

a clk0 FF in series with this

sHold’

e19e
sHold’

j5h

MC195 WIRE OR

PAGE 20
iTRHG with ClkEnable’

BNTGtCT’a!

.

MemPE

_FaultInfoDly’
MC104

i01b

TCD iiiRR

MC176 TR
sHold HoldDelayed

clk1

e23g

for Hold Counter only

MxHold

[27]
[30.8]

TRR iFEDC
TrueAC

MC1674 just a buffer

VictimInST

VicSTPerr
Midas

MC104

j17dABi
o

RR TT
VicSTPerr’
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4
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

Store Transport Automaton

MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S

StartST’

TRMC176
EcLoadEn’

ShiftEn’

LoadEn’
clk1

FinNext

STWait-Mem’

CE’
Q7
Q6
Q5
Q4
Q3
Q2
Q1
Q0

TTTTTTTT

RRR
S

RR

A0
A1
A2
A3
A4

SG139 MC176

Q5
Q4
Q3
Q2
Q1
Q0

TTT
TTTD5

D4
D3
D2
D1
D0

CRRR
RRR

S

MapWait-ST’

clk1

MC176 TR

StartEcGen’

ShiftEn’
EcLoadEn’

EcLoadEn’

ShiftEn’

ShiftEn’

LoadEn’

LoadEn’

oABii iRR T

oABii iRR T

TRRii
AB

oABii iRR T

oABii iRR T

.....
. .

.

.

TRRii
AB

STPerrNow’
EnableSTPerr

MakeSout_D

STPerrNow’

dcTiT
abiiiRRbaRiiR
R

MC117c
e
e

s
s

u
v

P

EnEcGen’

EnEcGen’

StartST

P

RRii TT
o

iAB

StartST

WriteInA’

TRMC176
clk0

MC102

MC103

MC103

MC103

MC103
RRii TT

o

iAB .

p
p
p
p

p
p

158

iCDRR TT
o. ppMC103

MC176 TR
clk0

needed to
make PE
work while
idling

Memory Extension Board
MemX05.sil

136

133

164

161

157

p

PMakeTransport0

MakeTransport1

MakeTransport0
MakeTransport1
MakeTransport2 P

VictimInST Midas

Midas

Midas

STIdle

STIdle’ Midas

Midas

Midas

Midas

Midas

Midas

Midas

Midas

b03c

b03a

b03b

i02c

b03d

MC103

i02d

STState.0
STState.1
STState.2
STState.3

Midas  [4]

05

i5

i3d

j3g

e23f

SH’Aa

SH’Aa

FH’Aa

FH’Ba

SH’Ba

StopFinTaskLoad Midas

preSTFree’

preSTFree’

STfree’

STfree’

STfree’

P
DisHold

...

.

ShiftSinO

ShiftSinE

LoadSoutE’

LoadSoutO’

ShiftSoutE

LoadEcOut’

ShiftEcOut

ShiftSoutO

SH’Aa

FH’Bb

clk1

MC176 TR
Midas

midas [3]
i3f

SH’Ba

VicInPair’

EcHasA VictimInA

VictimInA’

RRRiiiba

abiiiRRR

RRiiibaabiiiRR
R TiTcd
c

e
e

e

o

a
a

s
s
s

MC121

VictimInA

VictimInA’
MapWait-D

..

..

StartST’

VictimInST wire-OR

STfree’
VictimInA’

wire-OR

output.

wire-OR Ec2

[by 31]

.

VictimInST

MC104

preSTFree’

preVictimInST

with ST

STfree’

.
force STState
to be 13 octal
whenever ST
is free, so next
reference starts
correctly

TRR i
CDIoStoreInA

WriteInA’

P
159

078

122

090
067

044

045

089

041

TTiiRRR
CD T

o

MC212

Transporta

clk0

MC176 TR

TrueBD

TrueBD
h19

k23d

k23a

h12

h11

i12

STClk0’Ba

STClk0’D

j15c

j23a

g23g

g23f

i22

SH’Ba

j2a

j2b

g10dABi
o

RR TT.

STClk0’Bb

MC102

MC102

MC102

AcanHaveD’

AcanHaveD

MC106ABTRiiRRi
k3b

Midas

.
j23b

.

These two terms
make 
IOStoreInA’

Transport’!

o TiTiRRiiR
AB TMC212

k16c

MC103RRii TT
o

iAB.
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MapWait

Map Automaton

Write

3
Read2
Refresh

1
Map Write

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

TR

TR

TR

TR

TR

TR
TR

TR

StartMap’

RRRiiiba

abiiiRRR

RRiiibaabiiiRR
R TiTcd
c

e
e

e

o

a
a

s
s
s

MC121

TR
TR

F16

F16

F16

wait in
state 3

idle in
state 7

state 3

C

S SS
R
F16
PE’

MR CE’T
CO’

dMapFnc.0’

dMapFnc.1’

MapFnc.0’

MapFnc.1’

MapWait-ST’

RefUsesDInMap’

MapWait-MemIO’
IOFetchInMap’

RefUsesDInMem
RefUsesDInEc1
MapWait-Ec2

TCD iiiRR

preStartMem’

preStartMem’

StartMem’

MapFree

StartMap’

MapFree

MapWantsPipe

MapFunc 0

MapWait-MemD’

RefUsesDInMap’

RefUsesD10InMap’

IOFetchInMap’

DirtyIOFetchInMap’

TR
EnableAllMods

MC176

MapWait-D

WriteInMap’

WriteInMap’WriteInA’

ReadInA’

MapRfsh’

WriteInA’

TCD iiiRR

TCD iiiRR

P

P

P

P

P
P

P

MC104

MC104

MC104

MC104

.
.

.

.

.

.

.

..

...

163

147

143

103

MapState.2
MapState.1
MapState.0

TR
Store_InA’ Store_InMap’

MC104

Memory Extension Board
MemX06.sil

MC104

TABRR

Map_InMap’

clk1

p

p
p

MapWait-MemState’

126

Midas

Midas

Midas

Midas

Midas

Midas

Midas

Midas

Midas [3]

Midas

Midas

Midas

Midas

WantMapWait’
Midas

....

i3e

StartMem’a

RRii TT
o

iAB.

Clk0’Db

06

GHR Ti

MapFree’

MC195

AwantsDifHit’

IoFetchInA’

DirtyIoFetchInA’

preRfshInMem

oABii iRR T
MapFree

MC103

[preMemFree OR MemFree]

HoldMapbufFromMap’

.
F16 TR

VicInPair’

CheckWP’
061

065
VicIfMiss’

171

028

066

VicIfMissInMap’

TCD iiiRR
MC104

Map_InMapABi
o

RR TT

DisHold

.
StartMem

h14b

h14c

h14d

h15

i20a

i20b

TrueBD

i20c

i17

h13c

MC103

g13b

g13a

TCD iiiRR

g13c

i20d

h13d

i14

j22b

j22c

j22d

j22e

j22f

l20f

MC109
RRRR T
CDio Tk18a

EcWantsAa

RRiii
CD TT

o

MC104

StartMema
l18d

TABRR
l17a

MC104

TrueBD

Midas

EcWantsPipe4

MapWantsPipe
XWantsPipe

S
C

S
C

i15b

i15c

MC176

MC176

MC176

MC176

MC176

MC176

MC176

MC176

i15d

i15e

h14e

TRMC176
h14f_MapInPair

StartMapClk0’a

StartMapClk0’b

MC176

MC176

h14h

i15h

Midas

_MapInMap

Clk0’Dc

o

RR
CD TMC103
f23b
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TR

TR
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TRMemIdle

TR
TR

TR

TR

TR

TR

TR

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

StartMem’

MC176 TR
clk1

TR

P

EnableAllMods

R2’
R3’

R1’
R0’

Q3’

Q1’
Q0’

ER’

MC171

EQ’ Q2’

E’

TTTTTTTT

R
R
S

S2
S1RR

CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

IOFetchInMap’

TR
TRRefUsesDInMap’ RefUsesDInMem’

RefUsesD10InMap’ RefUsesD10InMem’

IOFetchInMem’

TR
MapWP MemWP

StartMem’

MemFree

STWait-Mem’

MapWait-MemD’

DirtyIOFetchInMem’DirtyIOFetchInMap’ MapWait-MemIO’

RefUsesDInMem

ppp
p

WriteInMem’WriteInMap’

o

a
a

baRiiRabiiiRR
dcTiTc

R

MC117

F16

F16

F16

F16

F16

F16

F16

C

S SS
R
F16
PE’

MR CE’T
CO’

C

S SS
R
F16
PE’

MR CE’T
CO’

Memory Automaton

clk1

TRMC176

MC104

RRii TT
o

iABMC105

ABRiiRRi TiT
o

MC105 pMemWEb

MemWEa

p
MemRASaMemRASb

.

.
.
.

.

.

....
.

.

.

.

.

.
Mod.0
Mod.1

Memory Extension Board
MemX07.sil

MC176

S
C

MemIdle

MemIdle

176
177
180

R T
TR

S

Q
S

R

Q

Q’

D

C

R T
TR

S

Q
S

R

Q

Q’

D

C P
MC231MC231 ..

. .

. .

S
CC

S
CC

MemIdle

MC231

MC231

153

131

137

GHR Ti MC195

c02b

e24c c01c

ABi
o

RR TT

GHR TiMC195

MemIdlea

MemState.0
MemState.1
MemState.2
MemState.3

RfshInMem

MemIdlea

e24d

c01d

S
C

MC176
c02h

MemIdle’

Midas

Midas

Midas

Midas

Midas Midas

Midas

Midas

Midas

Midas

Midas

Midas

Midas [4]

.
CO’

C

H3
H2
H1
H0

D3
D2
D1
D0

S

R

S
RR
RR TTTT
S

MR

PE’

CE’

T
F16

Mod0En’a
Mod1En’a
Mod2En’a
Mod3En’a

GHR Ti
DirtyIOFetchInMem

MC195

j5c

e3

f3

a3

k11c

k11b

e23c

k14h

07

MC105RRii TT
o

iAB

Clk1’Aa

Clk1’Ab

Clk0’Ca Clk0’Aa

Clk1’Aa

Clk0’Dd

StartMem’a

MapWait-MemD

MapWait-MemIO

preRfshInMem

MemState6’

MemState6’

MemState7’

TR
MemFree

clk0

MC176
k14c

DisHold

MakeMemCAS

dLoadSinE

MemFree

MemState6’

o

RR
CD T

MapWait-MemState’

TR
MemState7’

clk0

k14b
MC176

MC176

MC176

MC176

MC176

MC176

MC176

MC176

MC176

MC176 TR

MapPE MapPEInMem
Midas

MC176

S
C

S
C

MC176

StartMemClk0’

MapTrouble MapTroubleInMem

MemIdle’

CE’
Q7
Q6
Q5
Q4
Q3
Q2
Q1
Q0

TTTTTTTT

RRR
S

RR

A0
A1
A2
A3
A4

SG139

MemState.3
MemState.2
MemState.1
MemState.0
RfshInMem

16KProm

160

063

j11b

j11d

j11e

j11f

j11g

k13b

k13c

k13d

j16

i11b

i11a

i11c

j15b

i10b

i10c

i10d

i10e

j12b

j12c

j12d

i10f

j12f

h13a

MC103

TrueBD

TrueBD

j11h k13h

j13

j14

g13d

TrueAC

TrueAC

Midas

Mod0StrEn’!
Mod1StrEn’!
Mod2StrEn’!
Mod3StrEn’!

Clk0’Dd

Clk0’Ba

Clk0’Ba

j11c

preMCSa

F16 TR
j12e preMCSb

P
115

Midas

Use256/16KProm’

Use64KProm’
64K Prom

Plug in this chip IFF
64K RAM timing #
16K RAM timing

Break leg 15
IFF 64K RAM
timing =
16K timing

STPerr
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TRMC176
TRMC176 P

clk0

TRMC176
StartEc1

clk1

clk1

clk1

MC176 TR MemCASb

MemCASa

p

p
p

S
C

MC176 MC176 TR
clk0

P
P

c02c

i03b

j03b

j03c

i03h

S
C

MC176

Midas

j3h

e23d

Clk1’Bb

Clk0’Bc

LoadSinE

LoadSinO

MakeMemCAS

dLoadSinE

CAS Control

TABRR

TABRR

ModSel.0

ChipsAre256k
in the glorious future

When the only two chip
options for Dorado are
64K or 256K, then interpret

and enable the upper gate of ModSel.0

0 4k
1 16k

X0
X1
X2
X3

Y0
Y1
Y2
Y3

OX

OY

E’

RRRRRRRRRR

T

T

S

MC174

S2
S1

Mod.0

Mod.1

.

RP.04
RP.02
RP.00

RP.05
RP.03
RP.01

2 64K

ModSel.0

3 256K

RP.06

RP.07

iCDRR TT
o

055

054

062

140

037

040

e5

MC102

g10b

g10c

ARE USED

MemX08.silRAM size control 08

a2d

BREAK THIS BUG LEG
UNTIL 256K CHIPS

CO’

C

H3
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H1
H0

D3
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D0

S

R

S
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RR TTTT
S

MR

PE’

CE’

T
F16
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H0
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S

R
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S

MR

PE’

CE’

T
F16

HoldDelayed

Clk1’Bc

LargeHold

p
093....

....

...

. ....
.

.

.

Hold Debugger
This counter is for
debugging when "infinite
HOLD" is encountered.
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preRfshInMem
ReadOrWriteInMap’

oABii iRR T
Map_InMap

MapWP’
MapDirty’

preRfshInMem
MapPE

WP fault

Vacant

MapTrouble

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

RRRR
RRRRR SS

TT

MC170

A

B

CI CI

.

RP.00
RP.01
RP.02
RP.03
RP.04
RP.05
RP.06
RP.07
RP.08

RP.09
RP.10
RP.11
RP.12
RP.13

MapWP
MapDirtya

MapDirtyb
MapPar

.

.

MapEven’

RP.14
RP.15

..

.

MemX13.sil 13

oABii iRR T
k16a

g3

...

TTR
oiAB

e17a

f17b

f17c

f17d

f17e

f14b

f14c

f14d

f14e
g20d

MC103

TrueBD

g14

f14f

f15f

f16f

f17f

f13f

MapbufHi.0

MapbufHi.1

MapbufHi.0

MapPEABTRiiRRi
StartMem’

MC106
k3c

can be written without changing Map parity

WritePipe3’c

F145A TR

TRF145A

e16b

e16c

PipeMapDirtyb

PipeMapPar

to Config

to Config

preRfshInMem

F145A

.

Pipe34Ad.3
Pipe34Ad.2
Pipe34Ad.1
Pipe34Ad.0

WE’CE’

A3
A2
A1
A0

RRRR
SS

10
9
7
6

3 13

e16f

iGHRR
c

T

iGHRR
c

T

TR

TR

TR

TR

TR

TR

TR

TR

MosRam

MosRam

MosRam

MosRam

MosRam

MosRam

MosRam

MosRam

MosRam

12

13

14

15

Drtya

Drtyb

Ref

Prity

WP

VBBe4

VBBe4

VBBe4

e4b

e4c

e4d

b8d

VBBb8

e9e

e9b

e9c

e9d
VBBe9

VBBe9

VBBe9

VBBe9

e7b

e7c

e7d

b9d

e10a

e10b

e10c

e10d

e11

e12

d5b

d6b

d7b

d8b

d13b

d12b

d11b

d10b

d9b

note AND, p. 14



16
15
14
13
12
11
10
98

1

3

5

7

2

4

6

16
15
14
13
12
11
10
98

1

3

5

7

2

4

6

16
15
14
13
12
11
10
98

1

3

5

7

2

4

6

16
15
14
13
12
11
10
98

1

3

5

7

2

4

6

10/29/79PARC

XEROX
FileProject Designer Rev Date

Dorado K. Pier Ch

Page

13

12 15

14

11

10
9

6

7

5

4 2

3
10

11
12

9

4

1

3

2

6

4

2

7

5

3

1

8 9
10
11
12
13
14
15
16

6

4

2

7

5

3

1

8 9
10
11
12
13
14
15
16

6

4

2

7

5

3

1

8 9
10
11
12
13
14
15
16

99

14

15
13

10

11
12

7 3

3

1

7

9

4

1

3

2

10

11
12

10 15

5 2

5 2

45

12 613

45

12 613

7 3

9 2

6

7
5

11 14

11 14

10 15

9 2

1
2
3
4
5
6
7
9

14

12

10

15

13

11

14

15
13

6

7
5

14

15
13

iGHRR
c

T

iGHRR
c

T

iGHRR
c

T

CE’
Q7
Q6
Q5
Q4
Q3
Q2
Q1
Q0

TTTTTTTT

RRR
S

RR

A0
A1
A2
A3
A4

SG139

TR

TR

TR

TR.
MapRAS’

MapCAS’

TMapRAS’a

TMapRAS’b

TMapCAS’a

TMapCAS’b

iGHRR
c

T
TR

TR

RefWE’

DirtyWE’

Map address and control
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212 210

CLK

210

MU

MidasBank

171 16

41

42

43

44

45

46

dPipe34Ad

3174174

Ec2Srn

3141

OUT

IN

IN

IN

ADDR

ADDRADDR

ADDRRasCas

WE

OUT

OUT

PARITY

PARITYOUT

OUT

OUT

125

125 125

125

RESISTOR

RESISTOR

ADDR

CLK

LOADS
SHIFTS

RAS-CAS

CAS-WE

MemAd
5-8

MemAd

1-4

0

MemAd

TrueNext

Midas

Midas

Midas

HOLD

1660

FoutTask

At=Ct

Dt=CtAtask

EMUorFT

dMDMad

dMDMad

MU

CurTask

1662

RptCurCurSubTASubTask

FinTask

FinSubT

DTask

PipeTask PipeTaska PipeSubT

CLK

CLKCLK

bNext

dMDMtagAd

clk1

MDMtagAd

ProcTag

MDMTag

210

ppclk/IPR

dPipe02Ad

Pipe02Ad

Transport

159

100

103

105

Page1CacheRef

Tag211

176

clk0

176

F16

113

MemCad

MemCad

173

173

RfshCnt

RfshCnt

RfshCnt

MapAdMux

MapAdMux

MapAdMux

MU

CheckWP

104

MemPE

F00

STProm

MemAuOut

MemAuIn

Ec1Func

117

MU

clk1

176

176

clk0

MapRCW MapRCW

MapTrbl

121

141

STProm

MemProm clk0

176

Ec2Func

F16104

MU

STIdle
MapWait
117

MU
MapProm

STState

F16

MapProm

MemState

103

MU

MapState MapAuIn

CLK CLK

CLK CLK

Ec1Prom

Ec2Prom

MapAuIn

VicInSt

109

MU

MU

105

Hit

231

STOut

176

MU

117

MakeMD_D MapAUOut

102

MU

104

MapSRN

ASRN

MU
Ec2AuOut Ec2AuOut

clk0

176

Ec1State

Ec2State

104

MemSrn

MapWait

121

Ec1AuOut Ec1AuOutMapAu

104

141

141

F16

F16

141F16

F145

F16

F145

121

StartST

212

MapWaitD

103

MapAu

F16

MemProm

176

176

IN
195

195

102

176

Midas

176

164

210

ASRNInc

Ec1Srn

Mapbuf Mapbuf
MU

PEEC

PEEC

MCDTSK

MCDTSK

MU

MU

MU

MU

INMAP

MU

103 105

CLK

IN

BMxSel

125

125

125

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

WP

REF

DTYa

DTYb

PAR

104

11 11 11 11 11 109
11,11

9 20

20102 11 11 11 11
15,9,5,5

10211

11 11 10

125 12

12125

125 12

125 13

13125 11

13

8

124 12

12124

124 12

4,7,11
11,4,4

F16 15

15F16

F16 15

20 20

20

10,10,10

9

170

170 13

13

4 9

124

124

124

13

13

12

3

10

139 4

7,7,9
10,10,10

139

139

10

95 139 5 F16 7

6,6,6,7
139 7 7

145

145

145

145

145

12

12

12

13

13

13 6 139 6 139 7
7,7,,,,,

15

14
14

14

15,15,14
14 139 14 6F16 6 7,5

14

15

15

15

158 15 15158

158 15

F16 7 F16 10

6 F16 9
10

3,20

,,, 12

12

13

141 3

158 2 F16 3

F16 14

5 10
5*10,9

a,1,1,1
F145

14F16

6 176 9 9176

113

113

1

1

2 197 2 2 F145 1 1 F16 10 10F16 18

158 1 2 1 2 1 141 3 5 6 18

2,2,1,1 2,2,d,e
159 12

12159

158 3
1,1,1

18

197
1,1,1,1,,, 2,2,d,e

4
1,1,4

141 3 159 12 176
18,18,

C,18

ModSinEn

20,B

2

2

Pipe34

Pipe34

Pipe34

Pipe34

Pipe34

Pipe2Pipe2

CLK

212

210 210

210

20

20 20

20 211 1,B

210 210

210 210

20 20

20

4,1,2

3,3,10,20
8,8,10,

10,10,9,

CLK

212 20

210 20 20210

210 20

1,1,9,6

106

A,5,13

7,B,6,6

6,10,10

a,4,c,8

9,6,1

210

20212

5,5

5,5,10,10

20,20,4

5,5

14,1,1,4
f,g

8,4,5,6,5,,

F16

13

p

P
E E

C C

Pair

F16
2,,,

_Map

105 14

176

176

20

12,20,C,

2

P34INEC

P34INECSTOUT

STOUT FLT+MEM

FLT+MEM

MAPCTRL

MAPCTRL

ST+A

ST+A

TAG+AT
TAG+AT

MEMST

MEMST

RFS+SRN

RFS+SRN

EC1+MAKE

EC1+MAKE

4,4,10,D

13,10,5,9

5,B,1,5

A,4,4

4,4,4,1
1,6,1,D

1

14,12,,

Pipe34

145

MU
MAPEC2

HOLDCntr

HOLDCntr

F16

F16

8

8

1,7,8,4,5,4

MU
APESRN

6,9

10,9,9

Reference

20

14

RESISTOR

PLAT

PLAT

SWITCH

SWITCH

47

175 175 175 175

7,8,20

A,7

A,8,8,5

1674
A,7

48

49

50

51

52

104

VicSTPerr
10,9,C,4

A,11,C

105

11,11,,

1,3,11,e

PLAT
BYPASS

PLAT
BYPASS
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16K chips

prepreShiftLoadEven

10111111

00010000

10011111

1111000111110001
1111101111111011
0000001000000010

11111100

11111011

10011111 11111111

00000010preMemFree

1111111110111111preSTWait-Mem’

preMemRAS

prepreMemCAS

01234567

11110001

11111100
00010000

01234567

READ WRITE

01234567

REFRESH

00000000
00000000

prepreMCS

012345678910

preEcLoadEn’
preShiftEn’

prepreLoadEn’

preSTfree’

10101010111
00000001111

00000001110

11111111110

11111111101
preMapWait-ST’ 00001111110

preStopFinTaskLd

preFinNext 11111110001
preMakeSout_D

IO Store VictimStore

preEnEcGen’

00000000000

01234567891011

11010101011 1
10000000111 1

00000000000 0

11111111110 1

01111111111 1
00000111111 0

11111110000 1
11111111000 0

11 cycles 12 cycles

00000000000

00000000111 1

11111111000 0
prepreSTPerrNow’ 00000000111 10000000011 1

PreMakeTrnspt0

ST

012345670123456701234567 01234567

WriteReadRefresh Map write

preStartMem’ 1111111111101111 11101111 11101111

preMapWantsPipe 00110000 00110000 0011000000000000

preStartMem 0000000000010000 00010000 00010000

IDENTICAL

preMapFree’ 1111110111111101 11111101 11111101

prepreRfshInMem 00010000 0000000000000000 00000000

MAP

01234567

11111101

Hit
Dirty

IOfetch

01234567

11111101

or Miss
IOfetch

Clean

0123456701234567

preStartEc2’
11111101preEc1Free’

preEcWantsA

preEcEn’

00000000 00000000 00011100preMakeFout_D

preMakeD_CD 00000000 00000000

00111100 00000000 00111100

11111011 11111011 11111011

preFoutNext 00000000 00011100 00001100

01000000
00111100

00000000
00000000
00000000
00000000

Write

01111111 01111111 0111111101111111

11111011

01000000 01000000
11111101

CacheLoad

preMakeTrspt2

EC1

01234567

Hit
Dirty

IOfetch

01234567

or Miss
IOfetch

0123456701234567

preEcWantsPipe4

preFoutNext

00000000

preEc2Free 00000010 00000010 00000010

preMakeFout_D 00000000 00000000 11110001
00000000 11110001 11111001

preMakeD_CD 0000000000000000

10000000 10000000 10000000
preMapWait-Ec2

Write

00000000
00000000
00000000

00000010
00000000

10000000
00000000

11100001 11100001

00000000

CacheLoad

00000010 11111111 1111111111111111

prepreMakeTnspt1

CacheLoad’

CLEAN

EC2

MEM

prepreState7’

prepreMCS

REFRESHWRITEREAD

prepreMemCAS

preMemRAS

preSTWait-Mem’

preMemFree

prepreShiftLoadEven

4K chips

MEM

IDENTICAL

Automata program tables

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

0123456701234567 01234567 01234567

Map WriteRefresh Read Write

00000000
00000110
00001000
00000010

11100111
11100111
11100111

00011110
00000110
00001000

11111111

11111111

00000000
00000110
00001000
00000010

11111111
11100111
11111111

11100111
11111111

00000010
00001000
00000110
00000000

11100111

MAP

11100111

11111000 11111000 00000000

0123456789 10 11 12 1211100123456789 0123456789 10 11 12
1 1 1

111
1100000111
1111101111
0001111100 0 0 0
0000000100 000

0 0 0
0000000000 0 1 0

1111111100 0 0 1 1001111111100

0100000000000
000

0 0 00000000100
0000001111100

1111101111
1100000111

1 1 1
111 1111111111

1111111111

0000000000
0000000000
0000000000

1111111100

1 1 1
1 1 1
0 0 0
0 0 0
0 0 0
0 0

0 0

1

1

IDENTICAL

0
1
2
3
4
5
6
7

0
5
6

Q
20- 33

STATE
ADDR 34-37

1
1
1
1
1

1
0

0
0
0

1
1
1
1
1

1
0

0
0
0

ADDR
STATEQ

0
1
2
3
4
5

1111111111 1 1 1 1111111111 1 1 1 1111111111111

0 - 7 10 - 17 20 - 27 30 - 37

30 - 3720 - 2710 - 170 - 7

0
1
2
3
4
5
6
7

Q STATE
ADDR

Q

0
1
2
3
4
5
6
7
preMemState6’

7
6
5
4
3
2
1
0

Q
ADDR
STATE

0 - 14 15-17

1
0

1
0
0
0
1
1

20 - 34 35-37

1
1

0

0
0
0
1
1

13-15 13-15
1
1
0
0
0
1

0
1

13-15

ADDR
STATE

STATE
ADDR

Q

7
6
5
4
3
2
1
0

0
1
2
3
4
5
6
7

Q
30 - 3720 - 2710 - 170 - 7

0 - 7 10 - 17 20 - 27 30 - 37

11110001 11110001

11111110
11111100 00000000 00000000 00000000

prepreMemWE’

prepreMemWE’

01000000

0001111100

UNUSED

11100001

0111111000 0111111000

0-13 14-17
11

0
1
1
0
0
1
1
1

1
0
0

1 1

11111100001

Reference

0 - 7 0 - 7 20 - 27ADDR
STATE

Location h11

Location i12

Location i14

Location g15

Location j13

Location j14

Location l12

Location l11

Memx22.sil 22

O B S O L E T E 

30-3710-17

1
1
0
0
0
0
1
11

1
0
0
0
0
1
1
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Dorado Memory Extension Board

Configuration Instructions

Stuffing and
Configuration Instructions

Stuffing and

Memx23.sil 23

16K Map Chips 64K Map Chips 256K Map ChipsAction

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

Stuff into MosRam sockets MK4116-2 or
equivalent

TMS4156 or
equivalent

256K Ram or
equivalent

5 to 12
7 to 10

6 to 11
4 to 13 4 to 13

6 to 11

2 to 15

3 to 14

3 to 14

2 to 15

6 to 11
4 to 134 to 13

6 to 11

7 to 10
5 to 12

Jumper wires in socket c12

Jumper wires in socket b14

capacitors in SIP sockets

d42,d43,d44,d45,d46,d47

pins 5 to 8
each socket

AND

each socket
pins 1 to 4

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

each socket

a. Break g10.6 (MC104) before stuffing. Label this chip as MemX-g10.

2. Break h20.10 before stuffing. Label this chip as MemX-h20.

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

All SG10139 chips are PROMS which must be blown and labeled before stuffing.

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

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

NO 1 to 15 
IF Ram has self

Motorola or
refresh feature-

equivalent

NO

1 KOhm resistor in socket c12

1 KOhm resistor in socket b14

and

0.1 mmf 0.1 mmf 0.1 mmf

0.1 mmf

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

+4   to  14

+11 to  6

+ 3  to  14

+ 5  to  12 + 5  to  12

+ 3  to  14
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