
R T
R T
R T
R T

2901

U.15
OC’

S
CK

S

Microinstruction:
9

8

4
4

2901 ctl

A & B

Next

F1
F2

Alto comparison

R
BS
LR, LT

F2
Next

5
3
2

4

10
32

Chips

TPCs, control

S, U

Misc logic
F decoding

Parity

4
6

34
2

Disk
Ethernet
Display10

EN’

S

Ib4

Ib3

Ib2

Ib1

Stack for Mesa

1 Cin

Timing

GP-Cin

Cin-Y

Stkp

4

4 AluF

R T
R T

MK64

MK64

R T

64k RAMs

Y.15

X control

H

13

Ib7

AB-Y

8

25

50

(IDM 2901A-1)

F1.3

150

40

RAM

Storage (2 cy)

PC stuff

Shift ends

uInstruction

Prom

4

S374

B
D

RR T
Q

CK

RR
SB

Y.04-07
YH.0-3

More registers

H.04-07’

clk’
MapRef

bits 4-7
only

2.5
1.5

MIR (12 b fast)

Mem addr

1+

Main data paths

EX’ EY’

S

X0
X1
X2
X3

Y0
Y1
Y2
Y3

OX

OY

RRRRRRRRRR

T

T

S

S2
S1

GND
PC.16

GND
PC.16

double

Q0

F15

"Q3"

"F0"

"F0" F15

Q0"Q3"

n
clk’

OC’

S
CK

S

TAB
RR

TAB
RR

Q15

F0

F0

Q15

"F3"

"F3"

"Q0"

"Q0"

don’t forget
pullups

0
1
2
3

shift
PC.16

double cycle
double shift
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X.15

S374

Also goes
to Mar

right
left

W

2901, 18221

35

45

R T
H.15 MemIn.15

MemIn.31

MemIn.31

MemIn.23

MemIn.15

MemIn.07

S.15F93422

pclk

SU_ S

RRRR

SRRR
R

SS
CE1’ CE2WE’OE’

A0
A1
A2
A3
A4
A5
A6
A7

nn
WrSU’

F93422

B
D

RR T
Q

E

TRR
D H

B
D

RR T
Q

CK

RR
SB

CK

RR
SB

COCI

TR

Y.15
Stkp.3

dF1.3
SUad.7

clk’
Stkp_

Push

Pop

dEnS’
clk’

LS283

LS283

SUad.7
SUad.6
SUad.5
SUad.4
Cin

SUad.1
SUad.0

12 25S09 SB 
35

AB-arith

AB-GP

X-arith
30
30 X-GP

35

AB-logic

SU set

SU-logic

40 X-clk^X-clk^

38

Y lcy 8

40

40

A-Y
S253
X-clk^

X-logic

MIR-X
32 D-Y
35 SU setup

8

6

2

10

En U,S,W
SU_ (could be F)

11
41

Cycle

Cycle
Load.0

Load.1’
Load.1

Shift ends

and IoOut

EnSby oring some-
ting with EnS
we can get 
32 more U regs
per task.

address

iRR TBA

iRR TBA

pCt.0

pCt.1

SUad.0

SUad.1

Cin-clk^

Bits

0-3

R T
R T

S374

S374

clk’

clk’

B
D

RR T
Q

RRR
R

X0
X1
X2
X3

OX

T

SB

RR
E’

EY’EX’

SRR
S2
S1

S

S253

S257MemIn.15
MemIn.31

S257

B
D

RR T
Q

IoIn.15

Y lcy 8

Stkp.3
Ib.3

S253

S253

S257

iR THGS241

12-15

0-15

0-15

Small constant
iR THG

X.11
8-11

???
12-15

8-11

S257
SB

RR
E’

optionally 2 more RAMs

Y.07

F1.2
F1.3

iRR TBA

F1=-1xxRBA TRR i
EnW
F1.0
F1.1

F1.3 F1=1-0x

F1=1-1-
F1.0
EnW

RBA TRR i
F1.2

OC’

S
CK

S
OC’

S
CK

S
OC’

S
CK

S

EnSC’

EnW2’

EnW1’

iRR TBA
pclk

Ib_

_Ib1’ _Ib2’ _Ib3’

clk’dF1.1

dEnW

iRR TBA
EnW3’

R T

MemOdd

257

R T
Ib.7

LS373

LS373

LS373

LS373

clk’

_Ib4’

LS373LS373LS373LS373

Bits 0-7

OC’

S
CK

S
En’

clk’
LoadIb’

Ib.3

EN’

S

F1=-111S241

S241

bits 8-11_Ib
only

BARRRR Ti
EnW

F1.2
F1.3

F1.1

Note: all SSI
on this page
is included in
SU, W and
shift counts

FFs LoadIb’
Cycle

Stkp_
Push
Pop
MapRef
Ib_

14-

[4]

[4]

[2]

[1]

[.5]

[4]

[4]

[1.5]

[1]

[34]

[1.5]

[1]

[2] [1]

55

S399

S399

S399

S399

S377

S377

LS399

LS399

S09

S09

S00

S00

S00

S00

S00

S20

S10

S10

S241

8 8

103

19

97

23
10

pEmuU’

S388

Y for writing SU from
slow X sources. Costs
2 chips.

pEmuU’

Misc: MemOdd
_Ibx 0 RAS (Ph0)

198

5 fS74 MIR

93

ffEnU’

ffEnu-SUdis 5 fS74 MIR

90 Y at 89

4 ffS388

93

5 fS74 MIR

95

Could connect X to

Parity is computed here. Watch Mem_ timing

*
*

1*
1*

*

*=reg. Prom MIR

F1

6
5

27
38

12

48

15

38

30 Cin-F=0
22 Cin-F3

Need faster EnU Need Y at 87 for Fdisp, at least.

14
70

96

fS399 Nia

PAL: 2 ->1
(3->1 if dF1, dEnS at -40)

Not with arithmetic, MemIn or IoIN
Is IoOut Y or H?
If Y and LS dest, then slow (like SU)

Prom (2kx8)

source TBD
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iGH iTR
iGH iTR
iGH iTR

iGH iTR
iGH iTR

Q
R’K

C’

J

R TR

S

Q

Q’

R T

S’
CAS’a

CAS’b

MemAd.7bMemAd.7a

Y.07

. . . . . . . . . . . . . bits 1-6

MemAd.0a MemAd.0b

R T
X.15

E

TRR
D H

COCI

TR

n

A3
A2
A1
A0

CS’

S

RRRR
S

WE’

Cout

.

R T
A.0
A.1
A.2
A.3

n

n
EN’

S

iGH iTR
iGH iTR

WEeven’

R T
R T

RR
BAT
RR
BAT

H.15’

H.15
S240

S283 S374

S283

MapRef

DataRef

pCAS

WEodd’

Memory addressing

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

15141312111009080706050403020100

odd/even

Row address

YH/HH Y/H

Col address

Word in page

odd/even

Row address

Data, 128k

Map, 128k

YH.3 HH.3

24 bits of VA instead of 20
costs 2.5 chips

OC’

S
CK

S
clk’

n

S374

only for bit 3

Bits 0-3

[1] [1]
need PD + setup < 35

YH.3

HH.3

S240

NOT clk’

clk’

clk’

S112

iRR TBA

1 2 30

0 321
Col ad

All drivers are
always on

Problem: Cout is bad
on logic operation

How about stopping RAS to
unselected bank?  Saves power.

HH.3

YH.3

DataRef

MapRef

Y.07

S240

iGH iTR
iGH iTR
iGH iTR

S240

S240

S240 S240

S240

S240

S240S240

S240

S240

iGH iTR
iGH iTR
iGH iTR S240

MapRef

DataRefDataRef

MapRef

iGH iTR
iGH iTR
iGH iTR

Y.06Y.06

Y.14Y.14

H.06’H.06’

EN’

S

S240

EN’

S

S240

S240

EN’

S

S240

EN’

SiRR TBA

iRR TBA
EN’

S

S240

EN’

S

S240

MapRef’

MapRef

pPh0

pPh0

Ph1

but MemAd retains RA
because the load is

RA driver is on in Ph0.
It turns off at 0 of Ph1

which produces CA on MemAd

Two drivers per RAM input
line, driving 16 or 17
chiips each.

CA setup time is -10.

S00

S00

S00

phclk

CA driver turns on at 25,

by 40.  This is fine because

iRR TBA iRR TBA

iRR TBAiRR TBA

pPh0’ pPh0’

MemBank0
RAS’a RAS’c

RAS’dRAS’b

MemBank0probably be from Y.14 to
avoid serious timing problems.

Bank select for 256k should
S37

S37

S37

S37

[1]

Ph0

Ph2

[33-233]

S240

S240
S240

S240

pCAS

CAS’b

CAS’a

iGH iTR
iGH iTR

[41-241]

[0-200]

hclk’falls at 25

[1]

S240

[126-226][119-219]
[1]

RH.3

iRR TBA

FFs MapRef

RH_

RH_

pclk

Need MemOdd in Ph2

29701

29701

Should clock this with fclk
so that A can change.

almost purely capacitive

Mem_ S374

S374

Mem_

[7]

wf03.sil 38/18/78



PageDateRevDesignerProject FileXEROX Drawing

PARC Wildflower LampsonIb control, PC.16

AlwaysNI
NextIns

IbPtr_1
IbPtr_2
IbPtr_3

1 2 3 40 5

n
L
G

Load Ib
GoodNI
Refill dispatchRi

1 LG

Ib_
1 L

1
2
3

1 LG 2 LG
2 L

1 L

3 LG2 LG
3 LG
3 L

2 L

3 R2

4 L
3 L

4 R1

5 L(0)
4 L

AlwaysNI

Ib_MemIn

nop
AlwaysNI
nop

Ib_MemIn

nop

xxx, NextIns
xxx

1
2
3 3

2
1 2

3
4

2
3
3

2
3
3

3
4
4

3
3
4

3
3

4
4

3
4
4

3
4
4

4

4
4

4
4

1
4
1

0 G

0

1 LG-

IbPtr_0 0

0 1

Ib Val Ptr Sel SelPtrVal Val Ptr Sel

0 1
2

SelPtrVal

4

4

4

0 1

1

0
0
0

1

1
1
1

2
211

2 2 3

1-

No refill Refill 2 Refill 1 Refill 0

Mar_JumpAd

NextIns
nop

Ib_MemIn
AlwaysNI

Mar_PC+1

Mar_PC+1

x
x
x

x
x

1-

x
x

2
3

2
3

3
4

Mar_JumpAd x
x
x

3
4
4

x
x

2
3

0

x
x

3
4

1-
1

x
x
x

x
x

3

x
x

4
4
4
1

4
0
1

1
2

Jump to
byte 2

Jump to
byte 3/4

during this cycle

x
x

x

x
xx

x
5

x
x
x

x

Normal
refill

Empty
refill

. . .

. . .

. . .

. . .

0 R0x
x
x

x
x
x

x

x
x
x

Notation

Old IbPtr

Action

Ib
transitions

Ib
examples

R T
R T
R T
R T

T
CS’

S
RRR
RRR
RR TT

T

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

CS’

256x8 Prom

LoadIb’
GoodNI
Refill0
spare

_Ib1’

_Ib2’

_Ib3’

_Ib4’inputs coding
the 8 actions
TBD

jump only

x

nop
IbPtr_1

_Ib

nop
IbPtr_2/3

_Ib

_Ib

Ib

xx

1 2x

xx

x

xx

x

x

x

x

New IbPtr.  The next byte is the one selected

IbVal is the contents of Ib
IbPtr is the state, normally =IbVal
IbSel is the Ibx byte selected (which is

loaded into Ib is LoadIb)

8/18/78

Code: IbPtr IbSel Ib1234

-1
0
1
2
3
4
5

x
1
2
3
4
x
x

100x
1000
0100
0010
0001
110x
111x

refill only

also does
Ib_

a

a

dcTiRRba
abRRb

b

Cin=PC16

K’

C

J

Q’

Q

R’

S’

Q
T
T

SRR
R

Pc.16Cin=PC16

Cin=PC16’

toggle on
Cin=PC.16

Cin

2901Cin

N376 S51
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B
D

RR T
Q

R T

B1

S

TTT
H3
H2
H1
H0

B3
B2

B0

RRRRR
S

R
T

LD’

T
CL’

EP
ET

CO

S
CK

I Prom

S1
S2
S4

S

T

RRR
E’

RRR
RRR
RR

D0
D1
D2
D3
D4
D5
D6
D7

Y

T
W’

F2.1
F2.2
F2.3

F2.0

Ph1’

nclk’

R T R T
LS374

R THG
LS163

R THG
LS374

R TR T
R T R T

LS374

R THG
R THG

LS374

R TR T

Nt.0

Nt.1

Nt.2

pCt.0

pCt.1

pCt.2

pCt=Emu

LS374

LS374

LS374

LS374

Hi

OC’

S
CK

S
EN’

S
Ph1Clk’

n

LS374

LS241

LS241

B1

S

TTT
H3
H2
H1
H0

B3
B2

B0

RRRRR
S

R
T

LD’

T
CL’

EP
ET

CO

S
CK

S’

R’R T
TR

S

QQ

Q’

D

CRBA TRR i
qclkR

Hi

Oscillator

40 Mhz

[3]

uInstruction
Addressing

Tasks

Clock

n

S163
ppPh2
ppPh1
ppclk
pphclk

Ph1

S74
qclkR

S10

ClickNo.0

Resetting

n

R T
clk’

T
CS’

S
RRR
RRR
RR TT

T

Q0

Q1

Q2

Q3

S

A0
A1
A2
A3
A4
A5
A6
A7

CS’

256x4 Prom

Ph0

Ph2
Ph1

last
next
cur

Ph1

Ph1’

R THG

R T

R T
S399R T R T Nia.11

AM701

S374

LS170
OC

iRR TBA
OC

X.15

F=0

F=0?

[1]

[2]

[.5][1]

[1]

R: Ph2
W: Ph0

R: Ph1
W: Ph2

clk’

clk’

S374

S
RR S

RE’

W0
W1RR
R0
R1

WE’

EN’

S
A3
A2
A1
A0

CS’

S

RRRR
S

WE’

CK

RR
SBpRet1’

pRet2’
pCall1’
pCall2’

clk’

GoodNI

Nt.0
Nt.1
Nt.2
Nt=Emu

Nt=Emu

S399

pRet’

LS170

Ph1
Ph2

Ph0 Ph0

Ph2
Ph1

cur
cur
next

last

TPC

next
last

next
cur

Nt=Emu
Nt.2
Nt.1
Nt.0

A3
A2
A1
A0

CS’

S

RRRR
S

WE’

AM701

cur

last

Ph2Clk’

clk’

170

AM701

S374 Tdisp io

S374 TPC in

1
2

1

3
1.5

Xdisp

Link

S399
1 Ib disp

UReq

KReq
EReq
DReq

Reqs are

by clk’, not
device
clocks

During reset, tasks are
scheduled: Emu, Emu, 2,
3,4,5,6,7.  Together
with pCt=Emu as a BC, this
allows initialization.

R TBA
RR

Sw’

Ct.01 are the U
bank address.0-1.
The emulator 
uses 00, so task
#s 0 and 1 can’t
be used (unless
they want to
share U regs
with the emu.

iGH iTR
LS240

S151

iRi TRRCDi iRR TBA
SwDly’ S03

S10

[.5]

[3]

Ib.7

clk’

S374

R T

PU

PU

PU

S03

iRR TBA
S03

F=0?

F=0

TPC.0-11’

Fdisp.10-11’

Tdisp.8-11’

Link.8-11’

Xdisp.8-11’

Fdisp.10-11’

Sdisp.10-11’

EN’

SXdisp4’

LS240

LS240

LS240

PU

n
Ph0Clk’

RR
BAT

Ph1

Resetting

LS08

Sw’

[4]

45
35

6

Req
Nt Prom
TPC RAM
Nia setup

35

121!!!

151
.5 240

S03
Tdisp

1

S031 Disp buf
1 Fdisp

1 Tdisp buf

240

Sdisp

[1]

[1]

[.5]

[1.5]

[1.2]

1 16 pullups

.7 S10

.5 S00
Disp.10-11
Disp.8-9

need SwDly’ too

FFs Branches
Xdisp4’
pCall1/2’
pRet1/2’ pRet

Inia.0-11’

IbDisp.4-11’

LS03

iRR TBA
SwDly

R T
AM701

Replace all this
with 1 29903?
Then RW is like TPC

AM701

Saves 1 can

AM701

S03

Note: Fdisp is Y test from U or MemIn
Getting rid of them saves 1 can.  Can’t do it
in 3rd cycle anyway.
Forbidding Xdisp & Return together saves .5+ can

10
45
25

6
86

Need pullups for reset!!

[3]

LXSdisp.8-11’

PAL?

PAL: 3 ->1

3 Nia

19.2

clocked

wf05.sil 5

[by -27]

Reset

Misc Reset
Reqs
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R
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R

R
Q7

Q0

T

T

DQ7
DQ6
DQ5
DQ4
DQ3
DQ2
DQ1
DQ0

CK TT
TTRRRR

TTTT
CL’

OC’CK

S

Q3
Q2
Q1
Q0

TT
TT

D0

RRRRRRRR

D1
D2
D3

S

TTTT
D4
D5
D6
D7

Q4
Q5
Q6
Q7

OC’CK

S

Q3
Q2
Q1
Q0

TT
TT

D0

RRRRRRRR

D1
D2
D3

S

TTTT
D4
D5
D6
D7

Q4
Q5
Q6
Q7

KDataIn

KBitClk’

.
Hi

n

ab
baGHi
RR
RR TT

o
a

e

s

iR
TiABGHR RR

c

s
e

Hi

pp
KDataOut-

KDataOut+

KDataOut

Hipp
KdataIn-

KdataIn+

N75110

N75107

B1

S

TTT
H3
H2
H1
H0

B3
B2

B0

RRRRR
S

R
T

LD’

T
CL’

EP
ET

CO

S
CK

LS163

KBitClk’

iRR TBA
pclk

KData_

n
Hi

..

.

_KData’

OC’CK

S

Q3
Q2
Q1
Q0

TT
TT

D0

RRRRRRRR

D1
D2
D3

S

TTTT
D4
D5
D6
D7

Q4
Q5
Q6
Q7

LS374

Don’t forget 220/330 terminators
for single-ended lines from disk

ppp
ppp

iRR TBAK’

C

J

Q’

Q

R’

S’

Q
T
T

SRR
RR T

clk’ clk’ pclk

Track00’
WriteFault’
SeekComplete’
SectorMark’
IndexMark’
Ready’

SectorMark’

iRR TBA

IoIn.10
IoIn.11
IoIn.12
IoIn.13
IoIn.14
IoIn.15

IoIn.08
IoIn.09

IoIn.09
IoIn.08

IoIn.15
IoIn.14
IoIn.13
IoIn.12
IoIn.11
IoIn.10

H.15’
H.14’
H.13’
H.12’
H.11’
H.10’
H.09’
H.08’

Ready’

OKtoRun

pn

iRR TBA

n
HeadSel.3’

pclk

OC’CK

S

Q3
Q2
Q1
Q0

TT
TT

D0

RRRRRRRR

D1
D2
D3

S

TTTT
D4
D5
D6
D7

Q4
Q5
Q6
Q7

p

pppp
ppp
p

ReadGate’

WriteGate’

HeadSel.2’
HeadSel.1’

HeadSel.0’

Step’
DirSel’

DriveSel1’

ab
baGHi
RR
RR TT

o
a

e

s

iR
TiABGHR RR

c

s
e

pp
KWriteClk+

KWriteClk-
Hipp Hi

PLOclk-

PLOclk+ KBitClk’ phasing may be wrong

N75110

N75107

0001
. . .
1000KNextByte

check polarities,
directions etc
for 299

Note: input signal
values at the time
of a request are frozen
until the processor has
a chance to look at them

Can we find denser line drivers
and receivers?

Data from
processor

Data to
processor

Disk controller

To initialize

KData_0
FltClr/Kinit_1
after <=8 KbitClks the

counter will lock up at 1001
FltClr/Kinit_0

BAiiRR T
CD iRR T

Perhaps we should be counting
bytes for sector marks ourselves?
That would cost about 2 cans

Now the counter will stay
at 1001 until a 1 appears 
in the SR.  On the next
clock it will go to 1, as
the first data bit enters
the SR.

Initialization is not required
on writing

RR
BAT

KNextByte LoadSR

Counts:

Still need OKtoRun circuit to
prevent writing during power-up.
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at 1001
waiting
to synch
with input

PAL: 2 ->1

LS377
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PAL: 2.5 ->1
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rKReq’
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wf08.sil 8
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about 12 cans
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EDataSrc.1

LS153

LS153

EData

EDataIn

p

RR
BAT

EByte

Xmitting

Make sure we
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[8.5]
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Note: host address is in I prom (32 bits)
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0 1 2 3 4 5 6 7 8 9 10 11 12

bit cell

< > ><
bit cell

1110987654321 12PDcnt

PEcnt

Tcnt

12

1

2

3

4 6

7

8

9

10

115

Too
many

Setup Data Too few

13

13

13

14

mid bit mid bit end bit

r r r r
end bit

pre

sample
cell is
50 ns

Decoder

Encoder

Receiver states 1 no carrier
9 time since last data transition

1, 2, 3, 4, 5, 6, 7, 8, 9

Transmitter states 1 collision
35 7 states to count bit clocks X 

5 times since last transition
1, 2-3, 4-5, 6-7, 8-9

Total states 49 out of 64

Constraints
Need an easy (1 bit) way to force R-idle into T-start
It would be nice if the first few R states were unaffected.

Need to code R: carrier vs no carrier
T: running vs collision

into one bit.  Also, there should be one "starting transmission"
state different in the 3 outputs from any R state, so that
successful start of transmission can be distinguished from
simultaneous start of reception.

Carrier PDcnt PEcnt Tcnt Sample

Receive Transmit

State

In Out

L x 0 7

Event Note

xL

State

TransmitReceive

TcntPEcntPDcntCarrier

Nop Idle
2 4 5 6 H

H

H
H
H

H
H
H
H
H

H

1
1, 2

1, 2
+2
1

+2
+2
2
1
1

X
0

Coll
One

Coll
Nop
Coll

Nop
Nop

One, Zero
One, Zero

Coll

Nop
Coll

Impossible
Start packet

Too many
Active
Too many

Setup

Data transition
Data transition
Setup transition

Too few

End of packet
Jam

1 3

H 1 1 6, 3 4
1-7
1-9

2-4
2-3
5-9
4-8

9

8-9
8-9

0 7
2 5

3 4
1 6
3, 4
1, 6
1 6

0
7

L

H

H

H
H

H
H
H
H

H

1-11
1

9-11
9-11

11

1-7
3

5-7

2 5
1 6, 3 4

0
7

1 6, 3 4

0 7
1 6 3 4
1 6, 3 4

H
H
H
H
H

1
1, 2

9
0

1, 2

Coll
Coll
Coll
Coll
Coll

Too many
Too many
Impossible
Jam
Impossible

+2
+2

1, 3

depends
on

PEcnt

Nop
Mid bit

Nop
Mid bit
Nop
End bit

Pre end bit

x
x
x
x
x

x
x
x

14
12
10

8
6
4
2

2

4
6
8

10
12
14

Receive

Transmit
collision
detection

Transmit
bit cell
countingx

x
x
x
x

x
x

*
*
*

*
*
*
*
*
*
*

Phase decoder and encoder

Ethernet control

State Meaning
0
1
2

reset - go to 1 if carrier off, else 2
idle (carrier off): start receiving if carrier, else start transmitting if WantXmit, else stay here
waiting for carrier off: stay here until carrier off, then go to 1
reporting results - lsb of state is part of status code.  Stay here until reset
receive states: maybe, full, imip (?)
transmit states: mark, data, CRC1, CRC2
unused!

5-7
3-4

8-11
12-15

Note: to turn off EDataOut, Prom must make Edata 0 (by EdataSrc=10) and both EOutClk’s=1

210sample

7
6
5
4
3
2
1
0

11

00
01
10
11

0

x
1

x
x

EPD
event

EPD
carrier

No carrier00

End bit-50
End bit

Mid bit

Collision

1
0
0
0
0

Nop
Event

Transmit

Receive

Data 1
Data 0
Collision
Nothing

11
10
01
00

Event

Cnts are from a previous transition
(data trans for decoder) in cell 0.  At
cnt i we know that the time since
the transition is between i-1 and i
cells.  When contemplating cnt=i,
the Prom can also see the state of
the line at i+1 and i+2.
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Prom, 2kx4
Prom, 512x8

IDM 2901A-1 (National)

74LS374
74S374
AM25S09 (AMD)

93422 (Fairchild)

Part Function
ALU Control IB Disk Ethernet Display

4 bit ALU slice

)ctal 3-S reg
)ctal 3-S reg
2x-mux/reg

256x4 RAM

Prom, 256x8

74S251 8x mux
4x mux

4
74S182 Carry accelerator 1

4

16

2

2
2

174S153

74S240 Octal 3-S buffer 1

74S138 3:8 decoder 4

Misc SSI

1

Usage

74S299 1

5

1

74LS166 8-bit P-S shift reg
8-bit 3-S shift reg

6
74S194 4-bit shift reg 1

74S169
1

1

1

64k MOS RAM

Storage

34

74S283 4-bit adder 1

74S189 16x4 RAM 1

74S373 Octal latch 2

5

1

3

74S280 9-bit parity 2

Prom, 512x4 1

2

40 MHz oscillator 1

3

10

4
3

2

74S258 2x mux

4

74S74 Dual D flipflop 5

1 1

4

1 1

5

3

9401 (Fairchild) CRC chip 1

1 LS

LS LS

LS LS

5

4-bit up-down ctr
4-bit counter74S163

4

2

3

48

Parts List wfParts.sil 7/10/78

Parts list for 128k machine with display, disk and ethernet controllers

Since the design is not complete, it might be prudent to allow for 10 additional
MSI parts (e.g. 74S374 or 74S258) and 10 additional SSI parts.


