
PARC

XEROX
FileProject Designer Rev Date

S. Ornstein
Voice Title Page etp-rev-Ae.sil

E T H E R P H O N E   S C H E M A T I C S

Table of contents

TITLE Page

01
02
03
04
05
06
07
08
09
10
11

Reference

Processor and Clock
Address Buffers/Selects

SLC
Serial Line Controllers
8K ROM
RAM 0 - 16K
RAM 16K - 32K & Audio Output Memory

36
37

System Block Diagram
Miscellaneous

12

Audio Input/Output

DMA’s and Parallel I/O

REFERENCE FIGS

L. Stewart

L A R K

Lark Layout Rules
Lark Layout UPPER LEFT
Lark Layout UPPER RIGHT
Voice Font  9  Pictures
Voice Font  9  Pictures (more)

Voice Font  9 Library
Voice Font  8  Library and pictures

Timer and Interrupts and WD Encrypt

Page

00

External Connections and PLATS
External Cables

Ae

38
39
40
41
42
43
54

3/10/82



10
9

8

12 11

10

9 8

4

5 6

1

2 3

11
13

12

8
10

9

3
2

1

6
5

4

89

21

1
3

2

1 3

2

9 1

8

8
10

9
10
9

11

5

12

7 6
1415

4

13

3

1
2

1213

65

43

12
13
14
15
16
17
18
19

911

8
7
6
5
4
3
2
1

21

1
2
3
4
5
6
7
8

11 9

19
18
17
16
15
14
13
12

15

3
4

1

14
13
16
17

11

5

2
8

12

10

6
7

8
7
6
5

39
2
3
4

38
37
36
35

30

24

32
29
27
26
28
25

34

19

33

31

18

17

22

21

23 12
11
10
9

13
14
15
16

40
1
20

PARC

Drawing
XEROX

FileProject Designer Rev Date Page

Ae 01
S. Ornstein

Voice ETP01.SilProcessor and Clock
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ALE

RSET
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NMI

AD1
AD0

AD2
AD3
AD4
AD5
AD6
AD7

A15
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A8
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A13
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i8088

RD’
WR’

TEST’

INTA’

DEN’

TTTT
TTT
T
TTTT

SS0’

i8284A

AEN2’
RDY2

RRRES’ RSET

X1
X2
FC’
EFI

CSYNC

RDY1
AEN1’

ASYNC’

OSC

CLK
PCLK

RDY

T

TTT
T

R

RRRRRRR

R

. ....
GND

GND

i8286

T OE’

A7
A6
A5
A4
A3
A2
A1
A0

B7
B6
B5
B4
B3
B2
B1
B0

TTTTTTTT
SS

RRRRRRRR

BDATA7
BDATA6
BDATA5
BDATA4
BDATA3
BDATA2

then Ready is always true. 
Otherwise (if the Proc is talking
to the SLC) the SLC’s ready

Note: If the SLC isn’t selected,

line controls

LADDR15

LADDR00
LADDR01
LADDR02
LADDR03
LADDR04
LADDR05
LADDR06
LADDR07

BDATA1
BDATA0
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LADDR10
LADDR11
LADDR12
LADDR13
LADDR14

TRHGi HOLD
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TTT
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SLCDACK

TRHGi

NALEALE88

PROCORSLC’

SYSCLK

TRHGi
RESET RESET’

MEMSEL’

GND

.

PROCRDY

TR

110  ohms  in series
with sysclk on sdk-86??

SYSCLK

LS174

ALE88

GND
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CR
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Q
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RRba
b
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GND

.

1 ms.
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S
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QQ
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CL’TDCRR

KICKWDT

RESET .

CAPWDT
CAPRES
RESRES

Memory only

VCC
GND

Watchdog Timer

Reset Pulser

T
RFout ..
15 MHZ 

S
CK CL’

S
SYSCLK

.

MOSHIGH

K1114A

LS174

N123

N123
LS32

LS04

LS04

LS04

iEN’ iHGR T
R

8T09

L. Stewart
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ad6
ad5
ad4
ad3
ad2
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ad0

ad0
ad1
ad2
ad3
ad4
ad5
ad6
ad7

ad7
ad6
ad5
ad4
ad3
ad2
ad1
ad0

rd’
wr’

pclk

res’

inta’

hlda

hlda’

hlda’

io io’

rd’

wr’

io

int

TRR i
DCLS02

TRHGi

SLCRDY’

MRD’

hlda

hlda

Memory data bus transceiver

Proc drives SLC’s NALE during hlda low
(proc incontrol) and therefore drives
address latch.  SLC drives address latch
at other times.  When either the proc or
SLC in control, latch drives LADDR

BRKDET
from 8251

LS04

1 sec

TRHGi
LS04

#2b65

#1c65

#f65

#1i65

#2h65

#a06f

#a06h

#h06a

#h06b

#h06c

#2b66c

#b08d

#b06a

#1c66a

#b08a

TTLHigh1

TTLHigh1

TTLHigh1

TTLHigh1

PwrReset’
ManResetNC

ManResetNO

.

AB TRR i

AB TRR i
#b12b

#b12a

LS00
LS00

LS00

i TRR
DC
i AB TRR i

LS00
#b12c

#b12d

#2b67b
#2b67a

DIODEWDT

PROCORSLC’

GND

R
R THGEN

R
R THGEN

R
R THGEN

R
R THGEN

PROCORSLC’

TRRii
ABLS02

N125

N125

N125

N125

#b10a

#b10b

#b10c

#b10d

#1c66c

nmi

nmi

GND

res’

SYSCLK SysClk’

MRD’

MWR’

DMRD’

DMWR’

MRD’

MWR’

TTLHigh4

.
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LADDR15
LADDR14
LADDR13
LADDR12

LADDR11
LADDR10
LADDR09
LADDR08

LADDR07
LADDR06
LADDR05
LADDR04

LADDR03
LADDR02
LADDR01
LADDR00

BADDR15
BADDR14
BADDR13
BADDR12

BADDR11
BADDR10
BADDR09
BADDR08

BADDR07
BADDR06
BADDR05
BADDR04

BADDR03
BADDR02
BADDR01
BADDR00

SELDMA1’
SELDMA2’

SELUSART’

Q7’
Q6’
Q5’
Q4’
Q3’
Q2’
Q1’
Q0’

S4

S2

S1

E’ E’

TTTTTTTTSS

RRR
S
E

SELSER’

SELPRIINT’

7654 3210

SELSLC’

Address Buffers/Selects

SELENCMAS’

Q7’
Q6’
Q5’
Q4’
Q3’
Q2’
Q1’
Q0’

S4

S2

S1

E’ E’

TTTTTTTTSS

RRR
S
E

in SDK-86, Even 
addresses are in 
one chip, odd in
another.

SELRAM00’
SELRAM01’
SELRAM02’
SELRAM03’
SELRAM04’
SELRAM05’
SELRAM06’ 

Q7’
Q6’
Q5’
Q4’
Q3’
Q2’
Q1’
Q0’

S4

S2

S1

E’ E’

TTTTTTTTSS

RRR
S
E

SELRAM17’
SELRAM16’
SELRAM15’
SELRAM14’
SELRAM13’
SELRAM12’
SELRAM11’
SELRAM10’

TRR i
DC

TTRR
S
TTE’

Q0’
Q1’
Q2’
Q3’

S2
S1

BANK0’

BANK1’

BANK0’
BANK1’
BANK2’
BANK3’

32K Bytes RAM

AUDOUT Chip

MEMSEL’

EN’ TTT
TQ1

Q0

Q2
Q3

RR
RRRA0
A1
A2
A3

SELTIMER’

SELPIO’

AB TRR i
MEMSEL’

ETP02.sil 02

DMA access or
Proc selecting memory

8

0
0
0
0
0
0
0
0

1 XXXX XXXX

LS138

LS138

LS138

LS139

LS02

LS00

L. Stewart

SELROM4’
SELROM5’
SELROM6’
SELROM7’

SELRAM07’

EN’ TTT
TQ1

Q0

Q2
Q3

RR
RRRA0
A1
A2
A3

EN’ TTT
TQ1

Q0

Q2
Q3

RR
RRRA0
A1
A2
A3

EN’ TTT
TQ1

Q0

Q2
Q3

RR
RRRA0
A1
A2
A3

GND

GND

GND

GND

io’

hlda

TTRR
S
TTE’

Q0’
Q1’
Q2’
Q3’

S2
S1

BANK3’

16K bytes ROM (8K occurs twice)

LS139

BADDR13

BADDR12

BADDR11

BADDR11

BADDR12

BADDR13

BADDR12
BADDR00

BADDR15
BADDR14

BADDR07

BADDR04

BADDR08

MEMSEL’

#1f67

#2k66

#j08

#j06b

#j06c

#1c66b

#a08b

#1l65a

#2k65a

#1l65b

#2k65b

LS244A

LS244A

LS244A

LS244A

TTLHigh2

TTLHigh2

BADDR06

xxxx
xxxx
xxxx
xxxx

xxxx
xxxx
xxxx
xxxx

012345678

00x0
01x0
00x1
01x1
10x0
11x0
10x1
11x1

It is mandatory to address
the SLC with addresses
in the 20’s

GND

BADDR08
The SLC decodes the low
8 address bits
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CS’
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RSET
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R
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RESET
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DREQ1 DACK1
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DREQ3 DACK3
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EOP’

IOR’
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CS’

RR
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i8237A-5
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RRR
RR
RRR
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DREQ1 DACK1
DREQ2 DACK2
DREQ3 DACK3

AEN

EOP’

IOR’
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MEMR’

CS’

RR

MEMW’

LADDR07

LADDR00
LADDR01
LADDR02
LADDR03
LADDR04
LADDR05
LADDR06

HOLD

SLCREQ

SELDMA1’

SELDMA2’

LADDR06
LADDR05
LADDR04
LADDR03
LADDR02
LADDR01
LADDR00

LADDR07

ZEROREQ
AUDOUTREQ

C OE’RRR
RRR
RR

SS
TTT
TTT
TT

B0
B1
B2
B3
B4
B5
B6
B7

A0
A1
A2
A3
A4
A5
A6
A7

i8282

AEN0
ADSTB0

AEN1
ADSTB1 TDCRR

TRR i
DC

ADSTB1

ADSTB0

AEN1

AEN0

LADDR15
LADDR14
LADDR13
LADDR12
LADDR11
LADDR10
LADDR09
LADDR08

CASCADEDACK

CASCADEREQ

RESET

RESET

ENCEOP’

ENCMASREQ
ENCSLVREQ

.

AUDINREQ

.

ETP03.sil 03

AUDINDACK’
AUDOUTDACK’

ZERODACK’

for neg true DACK’s - positive
true REQ’s

VCC
GND

GND
VCC

DMA0RDY

Parallel I/O

DMA’s

Parallel I/O

KICKWDT

LS32

LS02

L. Stewart

MOSHIGH

.

....

...

.

....

ad7
ad6
ad5
ad4
ad3
ad2
ad1
ad0

ad0
ad1
ad2
ad3
ad4
ad5
ad6
ad7

ad7
ad6
ad5
ad4
ad3
ad2
ad1
ad0

ad7
ad6
ad5
ad4
ad3
ad2
ad1
ad0

hlda

PTIMERSTART

DMRD’

DMRD’

#i61

#f66

#i66

#2h60

#1c66d

#2b66a

StopAudClk’

DMWR’

DMWR’

TRHGi TRHGi
LS04

LS04
#b08f

the DMA’s are programmed

#h06d
SLCDACK’

SLCDACK’

ENCMASDACK’
ENCSLVDACK’

SLCDACK

AUDEOP’

RESENCINT’

.......

rd’
wr’

wr’
rd’

MWR’
MRD’
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T

CS’

WR’RD’

D7
D6
D5
D4
D3
D2
D1
D0

CAS0
CAS1

i8259A-2

A0
CAS2

INTINTA’

IR7
IR6
IR5
IR4
IR3
IR2
IR1
IR0

EN’
TTTT
TTTTTTTTT

RR
RRRRRRRRRR

...

IR0 is highest priority
IR7 is lowest priority

Timer and Interrupts

GNDA
VCCA

RR
RR
R
G5A

G4A

G3A

G2A

G1A

9513

DB13
DB14
DB15

CS’

X1

C5
C4
C3
C2
C1

G5

G4

G3

G2

G1

OUT5

OUT4

OUT3

OUT2

OUT1

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7

WR’
RD’

C/D’

TTT

T
FOUT

TT
TT
T

X2

RR
RR

RR

RR

RR
RR
RRRR
RRR
R

RRRR

RR

TSN

SIOCLKA

SIOCLKB

T
RFout

CK

S

CO

ET
EP

CL’

T
LD’

T
R

S
RR
RR
R
B0

B2
B3

H0
H1
H2
H3TTT

S

B1

GND

.
6.144MHZ

1.536 MHZ

K1115A

TSN .

ETP04.sil 04

..

1.536

1.536

1.536

/

/

/

80

10

5 =

=

=(16 x 5)

(1 x 10)

(1 x  5)

19,200

153,600

307,200

9513  DIVISIONS

/

/

/

19,200

153,600

307,200 /

/

/
/19,200

/153,600

/307,200

16
32

16
32
64

16
32
64

=

=

=
=

=

=
=

=

=

1200

4800
9600

64

8274  Divisions

SIOCLKA  POSSIBILITIES

FOUT
Belleville

Mode J
C

C

C

C

C

1.536

1.536

FS

WDT orProg. Int.

TSn

TSn G
FS

AudIn
Int

192 - 8n

Mode R

toggle
Mode R

160

Kbd/DisBaud B

Mode R Mode A

1.536

prog resets

8 hi
184 Lo

..

TRHGi
TSN’

VCC
GND

12.288MHZ

LS163

LS04

L. Stewart

MOSHIGH

MOSHIGH

MOSHIGH

MOSHIGH

int

ad7
ad6
ad5
ad4
ad3
ad2
ad1
ad0

ad0
ad1
ad2
ad3
ad4
ad5
ad6
ad7

pclk

inta’

.

600
300

2400

19,200
9600
4800

MOSHIGH

MOSHIGH

1.536

PCLK

.

#i60

#f61

#d12

#e12

#b08e

StopAudClk’

KA’

DIA’

DOA’

VCCA
VDDA

RD’
WR’

CLK

CS’

DAL1
DAL2
DAL3
DAL4
DAL5
DAL6
DAL7

DAL0

A0

CRPS’

MR’

KPE’

ACT

E’/D

GNDA

KR

DIR

DORRRRRRRRRRRRRRRRRRR

TTTTTTTTT

WD2001

..

..

.

.

.

ad0
ad1
ad2
ad3
ad4
ad5
ad6
ad7

VCC

GND

MOSHIGH

RESET’

TABRR

TDC iiiRR
SELENCMAS’

BADDR00

BADDR00

BADDR00
SELTIMER’

SELPRIINT’

ENCINT

TIMERINT

SLCTINT
SLCRINT
AUDININT

AUDININT

TIMERINT

FRAMESYNC

FRAMESYNC

T1CLK

PTIMERSTART

ENCMASREQ

ENCSLVREQ

LS08

LS08

#2h67b #i67

TTLHigh1

Plus12

pclk

USARTINT

TDC iiiRR
LS08

ENCMASDACK’

ENCSLVDACK’

TABRR
LS08

#2h67d

T1CLK

#2h67a

#2h67c

TIMERCLKHLFT1CLK

SYNTSN

TSN

TR TR
TSN SYNTSN

#a06c #a06d
SYSCLK SYSCLK

LS174 LS174

MRD’ MWR’

rd’
wr’

MRD’
MWR’
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5

6
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C

D

Q’

QQ

S

R T
TRR’

S’

ENCINT.ENCEOP’

RESENCINT’

complete

LS74

#2b61a

When decrypting, must
check that Master DMA is 

ENCSLVDACK’

TTLHigh3
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C

D

Q’

QQ

S

R T
TRR’

S’

CL’CK

H7
H6
H5
H4

TTTT

DB
DA

S

TTT
TH3

H2
H1
H0

RR

SAB TRR i
T1CLK

AUDINDACK’ .

W

MSB first

AUDSHCLK

EN’ TTT
TQ1

Q0

Q2
Q3

RR
RRRA0
A1
A2
A3

AUDOUTDACK’

AUDINREQ

ETP05.sil

VOICEIN

TSN

TSN’

05

CL’

S
CE’RR

RRR
RRR
RR

TH
G
F
E
D
C
B
A

SI

CK

SS

QH

SL

low = load
hi = shift

.
.

AUDSHCLK C

D

Q’

QQ

S

R T
TRR’

S’

C

D

Q’

QQ

S

R T
TRR’

S’

ch 3 stores zeros

.

.TDC iiiRR
ABiiRR Ti

GND

ZERODACK’

AUDOUTDACK’

AUDOUTDACK’

AUDOUTREQ

ZEROREQ

Using 74165 shifter might save agate

MSB first

VOICEOUT

AUDIO INPUT/OUTPUT

W

AUDINDACK’

ZERODACK’

INPUT

OUTPUT
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RcvData
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VCC (to Xceiver)

(to Xceiver)
(100 ma)

ETHERNET DRIVE/RECEIVE

150 ohms to both Gnd and VCC
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SLC
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TT
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except when the SLC
is selected - in which
case, the SLC’s own
RDY controls the line

SELSLC’

SLCRINT
SLCTINT

LADDR15
LADDR14
LADDR13
LADDR12
LADDR11
LADDR10
LADDR09
LADDR08

.

SLCDACK

SLCREQ
NALE

ETHOUT

ETHIN

RESET’

TRHGi

VCC
GND

SELSLC

SLCRDY’ is held low

26LS31

SLCCLK

SLCCLK’

SLCCLK
SLCCLK’

GHiTTR
o

both sides have 2K ohm pullups to VCC

iEN’ iHGR T
RLS04

S. L. Stewart
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ad6
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ad4
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ad0
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wr’

Must use Dorado transceiver in order
to use +12 instead of +15.
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S
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R
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SynVarRdy
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R
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R
RCHGiiR T
R
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8251 for console
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TxC’

TxE

TxRDY

TxD
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DTR’DSR’
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WR’
RD’

C/D

CLK
RSET

i8251A

RSET’
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RXCB’
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RXDB

CTSA’

TXCA’

RXCA’
RXDA

TXDB

RDYB

DB7
DB6
DB5
DB4
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DB1
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RTSA’
TXDA
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INTA’

A0
A1
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RD’

RDYA

SYNDTB’
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IPO’
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INT’

DTRB’

DTRA’

CLK

TTTT
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R
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WR’

TRHGi
USARTINT

GND

.

BADDR00
BADDR01

SELUSART’

SELSER’

RESET’

RESET

SIOCLKA

SIOCLKA

SIOCLKB

SIOCLKB

.

..
SYSCLK

.

.

Serial Line Controllers

CK

S

CO

ET
EP

CL’

T
LD’

T
R

S
RR
RR
R
B0

B2
B3

H0
H1
H2
H3TTT

S

B1 TRHGi....

GND

GND

SERRTS’SERRTS’

BADDR01

.

T1CLK/10

.. BRKDET

VCC
GND

LS163

LS04
LS04

L. Stewart

..

BELLEVILLE

txda

txda

txdb

txdb

ad7
ad6
ad5
ad4
ad3
ad2
ad1
ad0

rxdb

rxdb

rxda

rxda

ad0
ad1
ad2
ad3
ad4
ad5
ad6
ad7

pclk

rxd

rxd

txd

txd

.

.

.

.

BRKDET goes high after two characters of spacing
returns low on master reset or when RxData returns to marking.

MOSHIGH

MOSHIGH

MOSHIGH

#g04

#f64

#i64

#a04a

#a04b

#a04d
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#2b60e

#2b60d

#h06e
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p

p

p p
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VoiceCtlIn’
VoiceCtlOut’
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Minus12

p

181

185
Minus12

152
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LarkDisIn’
LarkDisOut’

ConsoleIn’

ConsoleOut’

Plus12

(for WD chip and 75188) R
GND

#2b60f

PLAT

P1
P2
P3
P4
P5
P6
P7
P8

P16
P15
P14
P13
P12
P11
P10
P9

RRRR
RRR
R

TTTTTTTTDIP SWITCHES

HLFT1CLK
T1CLK

6.144MHZ

SERCLK

....
To enable WD Timer, switch 7 is
closed and switch 8 open.
To disable, reverse them.

#2b68

(for 75188)

MRD’
MWR’

MRD’
MWR’

3.072MHZ
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R
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VCC

VCC

VCC

VCC

i2716
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BDATA1
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BDATA7
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BDATA1
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L. Stewart

The two highest EPROMS hold the monitor
Because the monitor is from an 8086 system,
the EPROMS were set up for a 16 bit bus.
For an 8088 system, therefore, the two 
EPROMS hold the even and odd bytes...

BADDR11 The other EPROMS will not immediately exist, but they
are also set up for even and odd bytes.  You must
use both at once.

SELROM7’

SELROM6’

SELROM5’

SELROM4’

FF000 - FFFFF  odd bytes only

FF000 - FFFFF  even bytes only

FE000 - FEFFF odd bytes only

FE000 - FEFFF even bytes only

#k64

#l64

#k60

#l60

BADDR11
BADDR10
BADDR09
BADDR08

BADDR01
BADDR02
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ETP08.sil 2/07/82 08



202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

PARC

Drawing
XEROX

FileProject Designer Rev Date Page

Ae
S. Ornstein

Voice RAM 0 - 16K

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

MRD’
MWR’

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

BDATA7
BDATA6
BDATA5
BDATA4
BDATA3
BDATA2
BDATA1
BDATA0

MWR’
MRD’

MRD’
MWR’

MWR’
MRD’

BDATA0
BDATA1
BDATA2
BDATA3
BDATA4
BDATA5
BDATA6
BDATA7

BDATA7
BDATA6
BDATA5
BDATA4
BDATA3
BDATA2
BDATA1
BDATA0

BDATA0
BDATA1
BDATA2
BDATA3
BDATA4
BDATA5
BDATA6
BDATA7

SELRAM00’

SELRAM01’

SELRAM02’

SELRAM03’

SELRAM04’

SELRAM05’

SELRAM06’

SELRAM07’

BADDR10
BADDR09
BADDR08
BADDR07
BADDR06
BADDR05
BADDR04
BADDR03
BADDR02
BADDR01
BADDR00

BADDR00
BADDR01
BADDR02
BADDR03
BADDR04
BADDR05
BADDR06
BADDR07
BADDR08
BADDR09
BADDR10

BADDR10
BADDR09
BADDR08
BADDR07
BADDR06
BADDR05
BADDR04
BADDR03
BADDR02
BADDR01
BADDR00

BADDR00
BADDR01
BADDR02
BADDR03
BADDR04
BADDR05
BADDR06
BADDR07
BADDR08
BADDR09
BADDR10 BADDR10

BADDR09
BADDR08
BADDR07
BADDR06
BADDR05
BADDR04
BADDR03
BADDR02
BADDR01
BADDR00

BADDR00
BADDR01
BADDR02
BADDR03
BADDR04
BADDR05
BADDR06
BADDR07
BADDR08
BADDR09
BADDR10

BADDR10
BADDR09
BADDR08
BADDR07
BADDR06
BADDR05
BADDR04
BADDR03
BADDR02
BADDR01
BADDR00

BADDR00
BADDR01
BADDR02
BADDR03
BADDR04
BADDR05
BADDR06
BADDR07
BADDR08
BADDR09
BADDR10

BDATA7
BDATA6
BDATA5
BDATA4
BDATA3
BDATA2
BDATA1
BDATA0

BDATA0
BDATA1
BDATA2
BDATA3
BDATA4
BDATA5
BDATA6
BDATA7

BDATA7
BDATA6
BDATA5
BDATA4
BDATA3
BDATA2
BDATA1
BDATA0

MRD’
MWR’

MWR’
MRD’

MRD’
MWR’

BDATA0
BDATA1
BDATA2
BDATA3
BDATA4
BDATA5
BDATA6
BDATA7

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

MWR’
MRD’

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

L. Stewart

#l61

#k61

#l67

#k67

#l68

#k68

#l62

#k62

2/07/82ETP09.sil 09



202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

BADDR00
BADDR01
BADDR02
BADDR03
BADDR04
BADDR05
BADDR06
BADDR07
BADDR08
BADDR09
BADDR10

PARC

Drawing
XEROX

FileProject Designer Rev Date Page

Ae
S. Ornstein

Voice

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

MRD’
MWR’

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

BDATA7
BDATA6
BDATA5
BDATA4
BDATA3
BDATA2
BDATA1
BDATA0

MWR’
MRD’

MRD’
MWR’

MWR’
MRD’

BDATA0
BDATA1
BDATA2
BDATA3
BDATA4
BDATA5
BDATA6
BDATA7

BDATA7
BDATA6
BDATA5
BDATA4
BDATA3
BDATA2
BDATA1
BDATA0

BDATA0
BDATA1
BDATA2
BDATA3
BDATA4
BDATA5
BDATA6
BDATA7

SELRAM11’

SELRAM12’

SELRAM10’

SELRAM13’

SELRAM14’

SELRAM15’

SELRAM16’

SELRAM17’

RAM16 - 32K

BADDR10
BADDR09
BADDR08
BADDR07
BADDR06
BADDR05
BADDR04
BADDR03
BADDR02
BADDR01
BADDR00

BADDR00
BADDR01
BADDR02
BADDR03
BADDR04
BADDR05
BADDR06
BADDR07
BADDR08
BADDR09
BADDR10

BADDR10
BADDR09
BADDR08
BADDR07
BADDR06
BADDR05
BADDR04
BADDR03
BADDR02
BADDR01
BADDR00 BADDR00

BADDR01
BADDR02
BADDR03
BADDR04
BADDR05
BADDR06
BADDR07
BADDR08
BADDR09
BADDR10

BADDR10
BADDR09
BADDR08
BADDR07
BADDR06
BADDR05
BADDR04
BADDR03
BADDR02
BADDR01
BADDR00

BADDR00
BADDR01
BADDR02
BADDR03
BADDR04
BADDR05
BADDR06
BADDR07
BADDR08
BADDR09
BADDR10

BDATA7
BDATA6
BDATA5
BDATA4
BDATA3
BDATA2
BDATA1
BDATA0

BDATA0
BDATA1
BDATA2
BDATA3
BDATA4
BDATA5
BDATA6
BDATA7

BDATA7
BDATA6
BDATA5
BDATA4
BDATA3
BDATA2
BDATA1
BDATA0

MRD’
MWR’

MWR’
MRD’

MRD’
MWR’

BDATA0
BDATA1
BDATA2
BDATA3
BDATA4
BDATA5
BDATA6
BDATA7

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

MWR’
MRD’

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

BADDR10
BADDR09
BADDR08
BADDR07
BADDR06
BADDR05
BADDR04
BADDR03
BADDR02
BADDR01
BADDR00

Audio Output Memory

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

BADDR10
BADDR09
BADDR08
BADDR07
BADDR06
BADDR05
BADDR04
BADDR03
BADDR02
BADDR01
BADDR00

MWR’
MRD’

BDATA0
BDATA1
BDATA2
BDATA3
BDATA4
BDATA5
BDATA6
BDATA7

2K bytes of Audio Output
Repeats throughout the

of memory space
third (10) 16K quadrant

BANK2’

L. Stewart

#l69

#k69

#l70

#k70

#l63

#k63

#l71

#k71 #l66

ETP10.sil 2/07/82 10



9
10
11
12
13
14
15
16

5
6
7
8

4
3
2
1

9
10
11
12
13
14
15
16

5
6
7
8

4
3
2
1

9
10
11
12
13
14
15
16

5
6
7
8

4
3
2
1

9
10
11
12
13
14
15
16

5
6
7
8

4
3
2
1

7
6

5

9
10

11
4
12

1
2

3

4
12

1

2
3

PARC

Drawing
XEROX

FileProject Designer Rev Date Page

Ae
S. Ornstein

Voice

VOICEIN

VOICEOUT

FRAMESYNC

T1CLK

External Connections
Platforms   &

CAPWDT

CAPRES
RESRES

one shots

i

TRiHGR
E’
E

RR

GHiTTR
o

GND

.

.
GND

E’
E

RR GHiTTR
o

GHiTTR
o

26LS31

26LS32

26LS31

26LS32

26LS31

26LS31

resistors for RcvData

VCC

VCC
1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

PLATFORMS

9
10
11
12
13
14
15
16

8
7
6
5
4
3
2
1

RcvData
150 ohm res.
150 ohm res.

VCC
GND

SLCCLK
SLCCLK’

RES(WDT)
CAP(WDT)

RES(RESET Pulse)
CAP(RESET Pulse)

2K res (SLCCLK)
2K res (SLCCLK’)

GND

L. Stewart

MOSHIGH

NALE

20K pullups io
rd’
wr’

SLCRDY’
5K res (SLCRDY)

DIODEWDT
DIODE (WDT) >>>>

...
.

..
MOS Pullups

TTL Pullups
VCC

VCC

Whatever

Whatever

VoiceIn+

VoiceIn-

T1CLK+

T1CLK-

FrameSync+

FrameSync-

VoiceOut+

VoiceOut-

#g06

#1c67

#1c60

#a12

#2b64e

#a02e

#a02a

#a02b

#a02c

PLAT

P1
P2
P3
P4
P5
P6
P7
P8

P16
P15
P14
P13
P12
P11
P10
P9

RRRR
RRR
R

TTTTTTTT

PLAT

P1
P2
P3
P4
P5
P6
P7
P8

P16
P15
P14
P13
P12
P11
P10
P9

RRRR
RRR
R

TTTTTTTT

PLAT

P1
P2
P3
P4
P5
P6
P7
P8

P16
P15
P14
P13
P12
P11
P10
P9

RRRR
RRR
R

TTTTTTTT

PLAT

P1
P2
P3
P4
P5
P6
P7
P8

P16
P15
P14
P13
P12
P11
P10
P9

RRRR
RRR
R

TTTTTTTT

#2b64a

TTLHigh1

TTLHigh3
TTLHigh2

pp
pp
pp

pp

p

PwrReset’

RES(PwrReset)
CAP(PwrReset)

resistors for SLC clock and  Rdy

.

p

ManResetNC

ManResetNO

ManResetNO
ManResetNC

Temp12

..
Whatever

...

PwrReset’

VCC

. .

Diode(PwrRes)>>>

160

VOICE I/O

0161

176

177

172

173

168

169

164

165

TIMERCLK

DMRD’
DMWR’

AUDEOP’
DMA0RDY
ENCEOP’

2/07/82 11ETP11.sil

PLAT

P1
P2
P3
P4
P5
P6
P7
P8

P16
P15
P14
P13
P12
P11
P10
P9

RRRR
RRR
R

TTTTTTTT

VCC

...

.

1
2
3
4

8
7
6
5

16
15
14
13
12
11
10
9

BUS Pullups

Whatever
..

ad0
ad1
ad2
ad3
ad4
ad5
ad6

ad7

#1i68

..

TTLHigh4



PARC

XEROX
FileProject Designer Rev Date Page

Ae
S. Ornstein

Voice L. Stewart

Reference

LARK Cables

p Pppp
PPP

Cable to Voice Box

VoiceIn+

VoiceIn-

VoiceOut+

VoiceOut-

PP

P
pp

p Pp
T1CLK+

T1CLK-

FrameSync+

FrameSync-

160

161

172

173

168

169

164

165

pp PP

VoiceCtlIn’

VoiceCtlOut’

156

157

8

15

6

13

5

12

4

11

3

2

p Pp P

SafetyGround

LogicGround

1

7

DA-15SDorado Edge Connector

Cable to EthernetDorado Edge Connector

PPpp

Pp Pp

DB-25S

RcvData

Ground

Ground

Groundp Pp P

PP
Ground

XmtData

Plus5

140

141

144

16

3

13

25

11

23

12

24

Cable to Console

PPpp
7

1

LogicGround

SafetyGround

Pp Pp

ConsoleIn’

ConsoleOut’

148

149

ConsoleOut’

ConsoleIn’

p Pp P

SafetyGround

LogicGround

1

7

pp PP

Cable to LARK Display

Power Connections

pp
Plus12

Minus12

181

185

p
Ground

p P
p P

DB-25S

DB-25S

139

142

143

155

158

147

150

182

ManResetNC

ManResetNO

176

177 Pp
ManResetGround

175

Supply

Plus and
Minus 12
Supply

3

2

3

2

152

153

151

154

Note:  leave
enough slack
for possible
swap of pins
2 and 3

2 and 3
swap of pins
for possible
enough slack
Note:  leave

Momentary
pushbutton

Plus 12 Plus12

ETP12.sil 2/07/82 12



PARC

XEROX
FileProject Designer Rev Date Page

Ae
S. Ornstein

Voice

8088

LATCH

BUFFER

8237
DB0-7

DB0-7
8237

BUFFER

LATCH

A0-7

A0-7

8259

XCEIVER

8251

RAM

ROM

D0-7

8282

Audio
Input

Audio
Output

Enc/Dcr

MASTER
SLAVE

(DMA  #0)

(DMA  #1)

36ETP36.silSystem Block Diagram

(for DMAs)

(for 8088
and SLC)

8286

D
E
C
O
D
E
R
S

L
A
D
D
R

8
.
.

15

A
D

0

7

B
D
A
T
A

0
.
.
7

B
A
D
D
R

0
.
.
7

.

.

R
D
D
A
B

8

15

Timer
9513

8274

USART

SER

D0-7

PROC

PIO

8255

SLC

(4)

(17)

Reference

L. Stewart

Synchro-
nizers

Address latch for DMA address

Ethernet controller

Address latch 

Audio DMA (3 channels)

Encryption & cascade

Audio clock generation

Programmable interrupt

Two channels, one for
audio (Belleville) and one
for Lark II B display

Shift register

Shift register

Interrupt controller

assorted junk I/O
Encryption control plus

Console device for monitor

Baud rates for 8274

0 - 7

R
D
D
A
L

11/20/81



PARC

XEROX
FileProject Designer Rev Date Page

Ae
S. Ornstein

Voice

ADDR

DECODER

2 - way
MUX

BA0
BA1

TYP DEVICE

"0"

"0"
"1"

CntrlReg0

DataReg

CntrlReg1
CntrlReg2

(e.g. Enc/Dcr)

A0

CS

A1

DeviceDACK

Fixed Addr
DataReg

nonDMA

DMA

RD WR

IORD IOWR

DEVSEL

ADDR 
LINES

MUXING DMA/PROG ADDRESSING

37ETP37.silMiscellaneous

Reference

T1CLK

FRAMESYNC

1.536MHZ

Q
AUDININT - for 1 input and 2 output chs.

AUDINDACK

AUDOUTDACK (prepares a ZERO for bus)

ZERODACK gates zero onto bus

TSN (enable shifting)

AUDIO  TIMING

L. Stewart

k
m

Pn

47k

q

+5

1ufd

diode

pushbutton
momentary

nAB TRR i
AB TRR i

RESET  

nc

..
no

j

k
VCC

VCC

TDC iiiRR TDC iiiRR
MAN

PWR

WDT

res’

2/07/82



PARC

XEROX
FileProject Designer Rev Date Page

Ae
S. Ornstein

Voice

Reference

L. Stewart 11/20/81

40 and 24 pin

sloits

pin slots

14, 16, 20, 28

c64b64

2b64
c64

1c64

b02

LARK Layout rules

11

1 1

1 1

a02

ETP40.sil 38

pins

40

28

24

20

16

14

columns rows

64, 60, 65, 66, 61, 67

68, 62, 69, 70, 63, 7164, 60, 65, 66, 61, 67

64, 60, 65, 66, 61, 6768, 62, 69, 70, 63, 71

68, 62, 69, 70, 63, 71

2b, 1c, 2e, 1f2h, 1i, 2k, 1l

c, f k, l

k, lc, f

b, c, e, f h, i, k, l

2h, 1i, 2k, 1l2b, 1c, 2e, 1f

2b, 1c, 2e, 1f2h, 1i, 2k, 1l

68, 62, 69, 70, 63, 7164, 60, 65, 66, 61, 67

64, 60, 65, 66, 61, 6768, 62, 69, 70, 63, 71

68, 62, 69, 70, 63, 7164, 60, 65, 66, 61, 67

a, d g, j

a, b, d, e g, h, j, k

02, 04, 06, 08, 10, 1214, 16, 18, 20, 22, 24

14, 16, 18, 20, 22, 2402, 04, 06, 08, 10, 12

Possible chip locations, choose one 

left right top bottom



PARC

XEROX
FileProject Designer Rev Date Page

AeS. OrnsteinVoice

.

.

.

.

....

....

....

...

...

...

...

...

.

LARK Layout 39ETP43.sil
Upper Left

26LS32

26LS31 LS08

LS164

75188

75189 N38

PLAT

XTAL 8284

LS174 8T09

LS32 LS02

LS00
.

LS04

LS74

LS74

N123 PLAT

PLAT

LS241

LS166

8251

SLC

8088

8237

9513

LS138

LS163 XTAL

SLC

PROC

DMA

TIMER

SLC

SERIAL
LINE

A B C D E F

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

64

60

65

66

61

67

68

62

a b c d

dcba a b c d

a b c d

dcba a b c d

5

1 1

e f
1 1

a b c da b c d

dcba
3 5 1

a b c d
5 2 1

dcba fe
1 1 1 4

1
dcba

2 3

dcba

a b
5

1 1 1 15
ba

5

a b
1 1

OS’s

TTL pullups

a b
5 5

5

1

3

4

2

4
Timer

4

Reference

.
LS00

dcba
1111

5

1

1 3

N125

...
PLAT LS00

LS04

SWITCHES a b c d

e fa b c d
5 5

4 4

55

XTAL

SLC
6

.
LS74

6
a

6

7

666111111

11

777
11

6777

6

6

4

11

11

7 6 . a
6.

PLAT

Variable
Ready

6
b

N123

3/10/82



PARC

XEROX
FileProject Designer Rev Date Page

Ae
S. Ornstein

Voice

..

LARK Layout
Upper Right

ETP44.sil 40

.

...

..

.

.

..

..

.

..

..

..

..

...

..

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

G H I J K L

8274

8282

LS163

8259

PRIORITY
INTERRUPTS

USART

8282 8286

PLAT

MOS PULLUPS

LS04

8237

DMA

8255

Parallel I/O

2716 2716

2716 2716

LS241 LS241

LS139

LS138

LS138

H6116P

H6116P H6116P

H6116PH6116P

H6116P H6116P

H6116PH6116P

Audio
Output

ROM ROM

ROM ROM

RAM RAM

RAMRAM

RAM RAM

RAMRAM

64

60

65

66

61

67

68

62

3
4

1 1

a b c d e f
1 1 1 7

3

3

2

2

2 2

2 2 2 2

a

a a

b

b b

Reference

L. Stewart

WD2001LS08

4ENCRYPTION.. 4
a
4
b c d

44

3

7

7

711

9 9

99

9 9

9 9

10

8 8

8
8

3/10/82



PARC

XEROX
FileProject Designer Rev Date Page

AeS. OrnsteinVoice

21
22

2

1

27

9
4
6
5
7

34
35
39
3
36

25
24

23 19
18
17
16
15
14
13
12

29
30
28

11
32

10

26

8

33
31
38
37

7
26

6
35

36
5

9
8

34
33
32
31

27
28
29
30

21
20
19
18

22
23
24
25

17
16
15
14

13
12
11
10

1
2
3
4

40
39
38
37

1

9

8

33

32

34

12

10

31

15

13

14

11

29

30

28
27
26

25

5
4
3
2

39
38
37
36

24
23
22
21

19
18
17
16

6
7
35

40

20

35
34
33
32

9
8
7
6

16
17
18
19

21
22
23
24

36
37
38
39

2
3
4
5

25

26
27
28

30

29

11

14

13

15

31

10

12

40

1 20

1
2
3
4
5
6
7
8

11 9

19
18
17
16
15
14
13
1212

13
14
15
16
17
18
19

911

8
7
6
5
4
3
2
1

21
1

30
31
32
33

19
18
17
16

12
13
14
15

11
9

8
10

4

29

5
6

39

36

35

34

3

2

40

38

37

7

28
27
26

20

22

23

24

25

1
2
3
4

8
7
6
5

14
15
11
9

18
16

20
19

22
23

21

10

13

17

202118

17
16
15
14
13
11
10
9

1
23
22
19

2
3
4
5

8
7
6

8
7
6
5

27
28
1
2

18

15

14

19

16

10
13
20
21

22
17

9

25

3

11

24
23

12

26
4

12
13
14
15
16
17
18
19

911

8
7
6
5
4
3
2
1

1
2
3
4
5
6
7
8

11 9

19
18
17
16
15
14
13
12

27
11
37

8
7

9

40
39

5

35

38

16
17
18
19
34
33
32
31
30
29
28
26
23
22
21
20

6

10

25
24

4

3

36

18
19
20
21
22
23
24
25

26

3

27
1

11
10
9
8
7
6
5
4

17

16

15
13
12

2

15

3
4

1

14
13
16
17

11

5

2
8

12

10

6
7

8
9

4
3
2
1

10

15
14
24
25

32
33
34
35
37
38
39
40

36

11
12
13
6

7

16
17
18
19

30
29
28
27
26
23
22
21

31
20

20
1
40

16
15
14
13

9
10
11
1223

21

22

17

18

31

33

19

34

25
28
26
27
29
32

24

30

35
36
37
38

4
3
2
39

5
6
7
8

VCCA

GND20
GND1

RRR

TTT
T
TTTTR

R

R

R
RR

R

R

TT
TTT
TT
TT

IO

DT

HRQ HLDA

ALE

RSET

RDY

MIN

CLK

INTR

NMI

AD1
AD0

AD2
AD3
AD4
AD5
AD6
AD7

A15
A16
A17
A18
A19

A8
A9
A10
A11
A12
A13
A14

i8088

RD’
WR’

TEST’

INTA’

DEN’

TTTT
TTT
T
TTTT

SS0’

a2

i8237A-5

GNDA
VCCA

TT
TTT
TT
TTT
TT
TTT
TTT
TT

RRR
RR
RRR
RR
RRR
RRR
R

HLDA

RSET
RDY

CLK

A7
A6
A5
A4
A3
A2
A1
A0

DB7
DB6
DB5
DB4
DB3
DB2
DB1
DB0

ADSTB

HRQ

DACK0DREQ0
DREQ1 DACK1
DREQ2 DACK2
DREQ3 DACK3

AEN

EOP’

IOR’
IOW’
MEMR’

CS’

RR

MEMW’

i8284A

AEN2’
RDY2

RRRES’ RSET

X1
X2
FC’
EFI

CSYNC

RDY1
AEN1’

ASYNC’

OSC

CLK
PCLK

RDY

T

TTT
T

R

RRRRRRR

R

a1

a3

T

CS’

WR’RD’

D7
D6
D5
D4
D3
D2
D1
D0

CAS0
CAS1

i8259A-2

A0
CAS2

INTINTA’

IR7
IR6
IR5
IR4
IR3
IR2
IR1
IR0

EN’
TTTT
TTTTTTTTT

RR
RRRRRRRRRR

GNDB
GNDA

RRR

A15
A14
A13
A12
A11
A10
A9
A8
AD7
AD6
AD5
AD4
AD3
AD2
AD1
AD0

HRQ

HLDA

X1
X2

CLKO

DIN

DOUT

ALE’

CS’

RINT
TINT

RDY’

RSET’

RD’
WR’

RRRRRR
RR

TTTTTTTTTTTTTTTTTTTTTTT

SLC

VCCA

TT
IO/M’
R/W’

i8286

T OE’

A7
A6
A5
A4
A3
A2
A1
A0

B7
B6
B5
B4
B3
B2
B1
B0

TTTTTTTT
SS

RRRRRRRR

a4

a5

a6

B0’
B1’
B2’
B3’
B4’
B5’
B6’
B7’

RRR
RRR
RR

SS
TTT
TTT
TT

A0
A1
A2
A3
A4
A5
A6
A7

OE’T

i8287

GNDA
VCCA

RR
R

TT

RR
RR
RR

RRRR

TT
TT
T

TTTT
TTT
T

D0
D1
D2
D3
D4
D5
D6
D7

SYNDET

RxC’ RxRDY

RxD

TxC’

TxE

TxRDY

TxD

RTS’CTS’
DTR’DSR’

CS’

WR’
RD’

C/D

CLK
RSET

i8251A

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

i8254

TT
T

RR
RR
RR
R
RRRR

TTTT
TTT
T

D0
D1
D2
D3
D4
D5
D6
D7

A1
A0

CS’

WR’
RD’

OUT2
G2
CK2
G1
CK1

OUT1

OUT0
G0
CK0

GNDA
VCCA

RR
RR
R
G5A

G4A

G3A

G2A

G1A

9513

DB13
DB14
DB15

CS’

X1

C5
C4
C3
C2
C1

G5

G4

G3

G2

G1

OUT5

OUT4

OUT3

OUT2

OUT1

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7

WR’
RD’

C/D’

TTT

T
FOUT

TT
TT
T

X2

RR
RR

RR

RR

RR
RR
RRRR
RRR
R

RRRR

RR

C OE’RRR
RRR
RR

SS
TTT
TTT
TT

B0
B1
B2
B3
B4
B5
B6
B7

A0
A1
A2
A3
A4
A5
A6
A7

i8282

C OE’

A7
A6
A5
A4
A3
A2
A1
A0

TTTTTTTT
SS

RRRRRRRR

B7’
B6’
B5’
B4’
B3’
B2’
B1’
B0’

i8283

VCCA
GND20GND1

SSR
T

T

T

T

RR
R

R

R

RRR

R
PAR’

AFLG’

ASTB’

AX0
AX1
AX2
AX3
AX4
AX5
AX6
AX7

SFLG’SDS’

SCS’

CLK

C/K’

MFLG’

MR/W’

MDS’
MAS’

MCS’

TTTT
TTT
T

MP0
MP1
MP2
MP3
MP4
MP5
MP6
MP7

SP6
SP7

SP5
SP4
SP3
SP2
SP1
SP0

Z8068M

RRR
R
RRRR

RRR
R
RRRR

VCCA

S
GND20GND1R

RRR

RRR
R
RRRR

SP0
SP1
SP2
SP3
SP4
SP5

SP7
SP6

MP7
MP6
MP5
MP4
MP3
MP2
MP1
MP0

TTTT
TTT
T

MCS’

MAS’
MDS’

MR/W’

MFLG’

C/K’

CLK

SCS’

SDS’ SFLG’

AX4
AX1
AX0

ASTB’

AFLG’

PAR’
R

RRR

R

R
R

RR

T

T

T

T

Z8068D

START

RR
R
ENC/DEC’

TT
CP’KEY/DAT’

UNUSED

BUSY’

S

GNDA
VCCA

PA7
PA6
PA5
PA4
PA3
PA2

PA0
PA1

PC7
PC6
PC5
PC4
PC3
PC2
PC1
PC0

PB7
PB6
PB5
PB4
PB3
PB2
PB1
PB0

i8255

D7
D6
D5
D4
D3
D2
D1
D0

RD’
WR’

CS’

A1
A0

RSET

TTTT
TTT
T
TTTT
TTT
T
TTTT
TTT
T

RRR
R
RRRRRR
RRRRRR

RSET’

CDA’

RXCB’

CDB’
CTSB’

TXCB’

RXDB

CTSA’

TXCA’

RXCA’
RXDA

TXDB

RDYB

DB7
DB6
DB5
DB4
DB3
DB2
DB1
DB0

RTSA’
TXDA

i8274

INTA’

A0
A1

CS’

RD’

RDYA

SYNDTB’

SYNDTA’

IPO’
IPI’

INT’

DTRB’

DTRA’

CLK

TTTT
TTTTTTTTTTTTTTTTRR

R

RRRRR
RRRRR
RRRRR
WR’

a7

a8

a10

b1

b2

b3

b4

b5

b6

b7

b8A

B

J

E

F

O

K

C
D

L

N P

G U
T

M R

ETP50.sil 41

MUST BE READ IN WIT SIL/1

Font 9 MACRO 
Pictures

11/20/81

Reference



12
4

13

14
15

5

6
7

11

10
9

11
10

9

5
6

7

13
14

15

17
15
13
11

19

3
5
7
9

17
15
13
11

19

3
5
7
9

3

2
13

2

1

12
4

2
4
6
8

1

18
16
14
12

2
4
6
8

1

18
16
14
12

PARC

XEROX
FileProject Designer Rev Date Page

AeS. OrnsteinVoice Font 9 MACROS

EN’ TTT
T

RR
RRRA0
A1
A2
A3 Q3’

Q2’
Q1’
Q0’

EN’ TTT
TQ1

Q0

Q2
Q3

RR
RRRA0
A1
A2
A3

E’
E

RR

i

TRiHGR GHiTTR
o

EN’ TTT
T

RR
RRRA0
A1
A2
A3 Q3’

Q2’
Q1’
Q0’

i

TRiHGR
i

TRiHGR
i

TRiHGR

GHiTTR
o

GHiTTR
o

GHiTTR
o

E’
E

RR

a1a

a1b

a1c

a1d

a1e

a2a

a2b

a2c

a2d

a2e

a3a

a3b

a4a

a4b

26LS31

26LS31

26LS31

26LS31

26LS31

26LS32

26LS32

26LS32

26LS32

26LS32

LS241

26LS32 26LS31

V

I

I

I

I

W

W

W

W
Q

QS

LS240

V

ETP51.sil 42
More Pictures

EN

A3
A2
A1
A0RRRRR

Q3
Q2

Q0
Q1TTTT

Y

KA’

DIA’

DOA’

VCCA
VDDA

RD’
WR’

CLK

CS’

DAL1
DAL2
DAL3
DAL4
DAL5
DAL6
DAL7

DAL0

A0

CRPS’

MR’

KPE’

ACT

E’/D

GNDA

KR

DIR

DORRRRRRRRRRRRRRRRRRR

TTTTTTTTT

WD2001

X

a5

24

23

22
2
26

4
28

3
27

21
10
20

9

25
6
5

19

14
18
13
17
12
16
11
15

8
7

EN’ TTT
TQ1

Q0

Q2
Q3

RR
RRRA0
A1
A2
A3

EN’ TTT
TQ1

Q0

Q2
Q3

RR
RRRA0
A1
A2
A3

a6a

a6b

S

LS241A

LS241A

LS240A

LS240A

9
7
5
3

19

11
13
15
17

12
14
16
18

1

8
6
4
2

LS244A

LS244A

S

Reference

11/20/81



PARC

XEROX
FileProject Designer Rev Date Page

Ab
S. Ornstein

Voice

Reference

L. Stewart

.... .... .... .... .... .................... .... .... ............................ .... .... .... .... .................... .... .... ........................

.... ... .... .... .... .................... .... .... ............................ .... .... .... .... .................... .... ...........................

.
a

. b

.

. c

.
d

. e

24 24

40

20

20

. f 28 .g 16

. h 16

.i

16

.j 14

. k

14 .
l

14

.m

14

ETPLB8.sil

L

PLAT

P1
P2
P3
P4
P5
P6
P7
P8

P16
P15
P14
P13
P12
P11
P10
P9

RRRR
RRR
R

TTTTTTTT

LARK Layout and PLAT Macros 4712/01/81



PARC

XEROX
FileProject Designer Rev Date Page

AbS. OrnsteinVoice

A

B

C

D

E

F

G

H

8088

DMA

Clock

Pri Int

SLC

Xceivr

Ser Contlr.

USART

J

Latch

2Kx8 RAM
H6116P

K

Font  9  Macros

i8284A

AEN2’
RDY2

RRRES’ RSET

X1
X2
FC’
EFI

CSYNC

RDY1
AEN1’

ASYNC’

OSC

CLK
PCLK

RDY

T

TTT
T

R

RRRRRRR

R

T

CS’

WR’RD’

D7
D6
D5
D4
D3
D2
D1
D0

CAS0
CAS1

i8259A-2

A0
CAS2

INTINTA’

IR7
IR6
IR5
IR4
IR3
IR2
IR1
IR0

EN’
TTTT
TTTTTTTTT

RR
RRRRRRRRRR

16Kx1RAM

DIN
CS’

DOUT

WE’
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13

T

RR

RRRR
RRR
R

RRR
R
RR
R

M = Multiplexed
D = Direct

C/K TIED LOW
C/K & ASTB’ - TIED HIGH
AX0-4 TIED LOW

DES M R

N

O

P
Latch

Q

S

Timer

i8254

TT
T

RR
RR
RR
R
RRRR

TTTT
TTT
T

D0
D1
D2
D3
D4
D5
D6
D7

A1
A0

CS’

WR’
RD’

OUT2
G2
CK2
G1
CK1

OUT1

OUT0
G0
CK0

L

T PIO

U Timer

NOT IN DICT
RSET’

CDA’

RXCB’

CDB’
CTSB’

TXCB’

RXDB

CTSA’

TXCA’

RXCA’
RXDA

TXDB

RDYB

DB7
DB6
DB5
DB4
DB3
DB2
DB1
DB0

RTSA’
TXDA

i8274

INTA’

A0
A1

CS’

RD’

RDYA

SYNDTB’

SYNDTA’

IPO’
IPI’

INT’

DTRB’

DTRA’

CLK

TTTT
TTTTTTTTTTTTTTTTRR

R

RRRRR
RRRRR
RRRRR
WR’

VCCA

GND20
GND1

RRR

TTT
T
TTTTR

R

R

R
RR

R

R

TT
TTT
TT
TT

IO

DT

HRQ HLDA

ALE

RSET

RDY

MIN

CLK

INTR

NMI

AD1
AD0

AD2
AD3
AD4
AD5
AD6
AD7

A15
A16
A17
A18
A19

A8
A9
A10
A11
A12
A13
A14

i8088

RD’
WR’

TEST’

INTA’

DEN’

TTTT
TTT
T
TTTT

SS0’

GNDA
VCCA

RR
R

TT

RR
RR
RR

RRRR

TT
TT
T

TTTT
TTT
T

D0
D1
D2
D3
D4
D5
D6
D7

SYNDET

RxC’ RxRDY

RxD

TxC’

TxE

TxRDY

TxD

RTS’CTS’
DTR’DSR’

CS’

WR’
RD’

C/D

CLK
RSET

i8251A

GNDA
VCCA

RR
RR
R
G5A

G4A

G3A

G2A

G1A

9513

DB13
DB14
DB15

CS’

X1

C5
C4
C3
C2
C1

G5

G4

G3

G2

G1

OUT5

OUT4

OUT3

OUT2

OUT1

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7

WR’
RD’

C/D’

TTT

T
FOUT

TT
TT
T

X2

RR
RR

RR

RR

RR
RR
RRRR
RRR
R

RRRR

RR

GNDA
VCCA

PA7
PA6
PA5
PA4
PA3
PA2

PA0
PA1

PC7
PC6
PC5
PC4
PC3
PC2
PC1
PC0

PB7
PB6
PB5
PB4
PB3
PB2
PB1
PB0

i8255

D7
D6
D5
D4
D3
D2
D1
D0

RD’
WR’

CS’

A1
A0

RSET

TTTT
TTT
T
TTTT
TTT
T
TTTT
TTT
T

RRR
R
RRRRRR
RRRRRR

VCCA
GND20GND1

SSR
T

T

T

T

RR
R

R

R

RRR

R
PAR’

AFLG’

ASTB’

AX0
AX1
AX2
AX3
AX4
AX5
AX6
AX7

SFLG’SDS’

SCS’

CLK

C/K’

MFLG’

MR/W’

MDS’
MAS’

MCS’

TTTT
TTT
T

MP0
MP1
MP2
MP3
MP4
MP5
MP6
MP7

SP6
SP7

SP5
SP4
SP3
SP2
SP1
SP0

Z8068M

RRR
R
RRRR

RRR
R
RRRR

VCCA

S
GND20GND1R

RRR

RRR
R
RRRR

SP0
SP1
SP2
SP3
SP4
SP5

SP7
SP6

MP7
MP6
MP5
MP4
MP3
MP2
MP1
MP0

TTTT
TTT
T

MCS’

MAS’
MDS’

MR/W’

MFLG’

C/K’

CLK

SCS’

SDS’ SFLG’

AX4
AX1
AX0

ASTB’

AFLG’

PAR’
R

RRR

R

R
R

RR

T

T

T

T

Z8068D

START

RR
R
ENC/DEC’

TT
CP’KEY/DAT’

UNUSED

BUSY’

S

i8286

T OE’

A7
A6
A5
A4
A3
A2
A1
A0

B7
B6
B5
B4
B3
B2
B1
B0

TTTTTTTT
SS

RRRRRRRR

C OE’RRR
RRR
RR

SS
TTT
TTT
TT

B0
B1
B2
B3
B4
B5
B6
B7

A0
A1
A2
A3
A4
A5
A6
A7

i8282

C OE’

A7
A6
A5
A4
A3
A2
A1
A0

TTTTTTTT
SS

RRRRRRRR

B7’
B6’
B5’
B4’
B3’
B2’
B1’
B0’

i8283

i8237A-5

GNDA
VCCA

TT
TTT
TT
TTT
TT
TTT
TTT
TT

RRR
RR
RRR
RR
RRR
RRR
R

HLDA

RSET
RDY

CLK

A7
A6
A5
A4
A3
A2
A1
A0

DB7
DB6
DB5
DB4
DB3
DB2
DB1
DB0

ADSTB

HRQ

DACK0DREQ0
DREQ1 DACK1
DREQ2 DACK2
DREQ3 DACK3

AEN

EOP’

IOR’
IOW’
MEMR’

CS’

RR

MEMW’

B0’
B1’
B2’
B3’
B4’
B5’
B6’
B7’

RRR
RRR
RR

SS
TTT
TTT
TT

A0
A1
A2
A3
A4
A5
A6
A7

OE’T

i8287

RRR
RRR
R
RRRR
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

TTT
TTT
TT

D0
D1
D2
D3
D4
D5
D6
D7

CE’ OE’WE’

SSS

H6116P

ETPLB9.sil

GHiTTR
o

V

E’
E

RR

26LS31

i

TRiHGRW

I

26LS32

26LS32
26LS31

KA’

DIA’

DOA’

VCCA
VDDA

RD’
WR’

CLK

CS’

DAL1
DAL2
DAL3
DAL4
DAL5
DAL6
DAL7

DAL0

A0

CRPS’

MR’

KPE’

ACT

E’/D

GNDA

KR

DIR

DORRRRRRRRRRRRRRRRRRR

TTTTTTTTT

WD2001

X (ENC)

Y

EN

A3
A2
A1
A0RRRRR

Q3
Q2

Q0
Q1TTTT

EN’ TTT
TQ1

Q0

Q2
Q3

RR
RRRA0
A1
A2
A3

EN’ TTT
T

RR
RRRA0
A1
A2
A3 Q3’

Q2’
Q1’
Q0’

Reference

2/6/82

GNDB
GNDA

RRR

A15
A14
A13
A12
A11
A10
A9
A8
AD7
AD6
AD5
AD4
AD3
AD2
AD1
AD0

HRQ

HLDA

X1
X2

CLKO

DIN

DOUT

ALE’

CS’

RINT
TINT

RDY’

RSET’

RD’
WR’

RRRRRR
RR

TTTTTTTTTTTTTTTTTTTTTTT

SLC

VCCA

TT
IO/M’
R/W’

44


