
PARC

XEROX FileProject Designer Rev Date
S. Ornstein

Voice

Table of contents

TITLE Page

01
02
03
04
05
06
07
08

Reference

L. Stewart

Page

00

09

Lark Digital Board EPC-Rev-Ai.sil

L A R K   DIGITA L   BOARD

Main 8088
Address Decode and Offboard
RS-232 & Reset
Timer, Interrupts, and Encryption
Ethernet
Memory Control
Main EPROM and PIO
RAM Array
Slave 8088
Bypass Chip Locations
External Connections

10
11

Aj 10/19/83



152

111

1
2
3
4
5
6
7
8

11 9

19
18
17
16
15
14
13
12

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

7
6

10

12

8
2

5

11

17
16
13
14

1

4
3

15

PARC

DrawingXEROX FileProject Designer Rev Date Page

Voice L. StewartMain 8088 S. Ornstein

R

RR
RR
RRR

R

T
TT
T

T

RDY

PCLK
CLK

OSC

ASYNC’

AEN1’
RDY1

CSYNC

EFI
FC’
X2
X1

RSETRES’RR
RDY2
AEN2’

i8284A

SS0’

TTT
T
TTTT
TTT
T

DEN’

INTA’

TEST’

WR’
RD’

A14
A13
A12
A11
A10
A9
A8

A19
A18
A17
A16
A15

AD7
AD6
AD5
AD4
AD3
AD2

AD0
AD1

NMI

INTR

CLK

MIN

RDY

RSET

ALE

HLDAHRQ

DT

IO

TTTTTTTTT

R

R

RR
R

R

R
R TTT

T
TTTT

RRR
GND1
GND20

VCCA

i8088-2

..
TTLHigh1

TTLHigh1

GND

GND
GND

GND

res’

GND

Reset

SysClock ....

LA07

LA06

LA05

LA04

LA03

LA02

LA01

LA00

LA15
LA14
LA13
LA12
LA11
LA10
LA09
LA08

.

HoldA

IntA’

PRd’
PWr’
PDT
PDEn’

PALE

TRHGiiEN’ iHGR T
R

PALE

HoldA

AD07
AD06
AD05
AD04
AD03
AD02
AD01
AD00

SLC and Main 8088
Address Latch

TR

MEMW’

RR
CS’

MEMR’
IOW’

IOR’

EOP’

AEN

DACK3DREQ3
DACK2DREQ2
DACK1DREQ1

DREQ0 DACK0

HRQ

ADSTB

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7

A0
A1
A2
A3
A4
A5
A6
A7

CLK

RDY
RSET

HLDA

RRRRRRRRRRRRRRRRR

TTTTTTTTTTTTTTTTTTTT
VCCA
GNDA

i8237A-5

LA00
LA01
LA02
LA03
LA04
LA05
LA06
LA07

LA08

LA09

LA10

LA11

LA12

LA13

LA14

LA15

EncWrReq
EncRdReq

SLCDAck’
EncRdDAck’
EncWrDAck’

Reset

SelDMA’

VCC
GND

Hold

AD00

AD01

AD02

AD03

AD04

AD05

AD06

AD07

AD07
AD06
AD05
AD04
AD03
AD02
AD01
AD00

HoldA

TRHG i

Hold

PRd’
PWr’

ProcOrSLC’

VCC
GND
GND

PNMI

AD07
AD06
AD05
AD04
AD03
AD02
AD01
AD00

T OE’

A7
A6
A5
A4
A3
A2
A1
A0

B7
B6
B5
B4
B3
B2
B1
B0

TTTTTTTT
SS

RRRRRRRR

MD07
MD06
MD05
MD04
MD03
MD02
MD01
MD00

Memory Data Transceiver

DMAEOP’

8T09 LS04

LS04

01

DMRd’
DMWr’

SysClock’

Rd’

SynHold

Int

Pullups needed on DMAEOP’, DMAReady

DMA Address latch

PReady

.

EnMXcvr’

SlaveDAck’SlaveReq

SLCReady’

PClock

SysClock’

LS373

LS374

LS374

MOSHigh2
PIO

S
CK

S
OC’

NALE

NALE driven by SLC as
well. See p 5.

GND

DMAReady

Pullups needed on IO and PDT and NALE

PClock

GSLCReq

FClock

13 12

1

2

3 1 2

EPC01.sil

13 12

10K pulldown

GND

AMZ8104

11/3/82

TR
sr16

#f6

#b8f

#b8j

#f3

#f7a #h7a

#d3

#d7f

#f2

Aj

TR
TR
TR
TR
TR
TR
TR
TR

#e2e
S373

S373

S373

S373

S373

S373

S373

S373

9
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6

15

5

16

2

19

8

13

7

14

4

17

3

18

11 1

#e2j
S373

#e2f

#e2d

#e2g

#e2c

#e2h

#e2b

#e2i

111
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3
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13

8

19

2

16
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15
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12

9

TR
TR
TR
TR
TR
TR
TR
TR

#d2e

#d2f

#d2d

#d2g

#d2c

#d2h

#d2b

#d2i

#d2j

LS373

LS373

LS373

LS373

LS373

LS373

LS373

LS373

S
CK

S
OC’

S
CK

S
OC’

#z1c
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AD07
AD06
AD05
AD04
AD03
AD02
AD01
AD00

Main CPU Data Paths

Q7’
Q6’
Q5’
Q4’
Q3’
Q2’
Q1’
Q0’

S4

S2

S1

E’ E’

TTTTTTTTSS

RRR
S
E

02

LA04

LA05

LA06 SelSLC’
SelSIO’

SelEncrypt’
SelPriInt’
SelTimer’

IO Address decoding

TRHGi
LS04

LS138

LA07

Rd’

Wr’

SysClock
SysClock’

Reset’

SLCDAck

GND

GND

LA04

LA02
LA01

PRd’

PWr’

Q0’
Q1’
Q2’
Q3’A3

A2
A1
A0RRRRR

TTTTEN’

Q0’
Q1’
Q2’
Q3’A3

A2
A1
A0RRRRR

TTTTEN’

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

ELA04’

ELA02’
ELA01’
EDT’

EAD07’
EAD06’
EAD05’
EAD04’
EAD03’
EAD02’
EAD01’
EAD00’

Off board data bus transceiver

Off board control signal drivers

OffBoard’

PDEn’
EnOffBoardBus’

EnOffBoardBus’

SLC must be addressed
as X’20’

Main system decode PROM

SelPIO1’

SelPIO2’

TR
Wr’
Rd’

SelSLC’

SysClock’

Wait state generator for Main CPU IO references

LS00 8T09

CS’

A7
A6
A5
A4
A3
A2
A1
A0

S

Q3

Q2

Q1

Q0

T
TT

RRRRRRRR
S
CS’

T
SLCDAck

HoldA

LA07

EnMXcvr’

ProcOrSLC’

GND

S1
S2

S

T

T

RR
RRR
RR
RRR

OY

OX

Y3
Y2
Y1
Y0

X3
X2
X1
X0

S
EY’EX’

GND

SlaveRd’

DMRd’
PRd’

SlaveWr’
PWr’

ProcOrSLC’

LS153

i TRR
DC
i

ERd

EWr

DMWr’

GSlaveDAck’

PDT

LA03 ELA03’

BAd02’

SLCReady’

LA13
LA14

LA15

iRR TABR
S10

TRRii
AB TRHG i

LS04

LS374

LS04

LS04

LS04

LS04

BAd01’LA01

LA02

Reset

SLCDAck’

TRHG i
TRHG i
TRHG i

LS02

TRHGi
LS04

PIO iEN’ iHGR T
R

PIO

EEnableOffBoard’

OffBoard’ = (HoldA’.IO.LA07)’

PIO

SelEncrypt’

TDC iiiRR

HoldA

SLCDAck’ LS08

SelROM’

SelRAM

SelRAM SelRAM’

TRHG i

= (LA13.LA14.LA15.HoldA’.IO’)’

= ((HoldA’ . PIO’ . SelROM’) + SLCDAck + SelEncrypt)’

= HoldA + (HoldA’ . PIO’)

SelDMA’

LS11

RRii iDC TiRIntA’

iEN’ iHGR T
R

PIO

TRHGi
ProcOrSLC’ ProcOrSLC

8T09

LS04

HoldA

SetAlogIntA’
SetAlogIntB’
P1C3
P1A1

Rd’

TAB
RR

IntA’

LS08

234
236
238
240
239
237
235
233

221
222
224
226

225
223
219
220

212
211
216

215

PPP
PP
PPP

PPPP

PPP
P

PPP P

EPC02.sil
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13 12

1011

9 8

TTLHigh2

TTLHigh2

TTLHigh1 5 6

443

13
1
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12 18 19 1

2
3

5 6

AMZ8103

LS240

LS240

F93427

#h8b

#h8a

#l10

#b7

#c7

#b10

#e8a

#f8b #h7d

#e8d

#h5c

#h6b

#h6a

#h7f

#h7e

#d7d

#f7b

#f7c#c8a
#b6a

#b8i

#h7c

#h7b
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WR’

RR
RR
R
RRR
RR
RRR
RR

RRR TTT
TTT
TT
TTT
TT
TT
T
TTT
T

CLK

DTRA’

DTRB’

INT’

IPI’
IPO’

SYNDTA’

SYNDTB’

RDYA

RD’

CS’

A1
A0

INTA’

i8274

TXDA
RTSA’

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7

RDYB

TXDB

RXDA
RXCA’

TXCA’

CTSA’

RXDB

TXCB’

CTSB’
CDB’

RXCB’

CDA’

RSET’

TR
R

RCHGiiR T
R

AB TRR i
AB TRR i

Plus12

Minus12

GND

RxDA

TxDA

TxDB

SIOClkA

SIOClkB

Reset’

Rd’
Wr’

SelSIO’

SIOInt

AD07
AD06
AD05
AD04
AD03
AD02
AD01
AD00

GND

...

....

.

CL’

CR

QQ
T
T

S

Q

Q’

RRba
b
a’ a’

b

abRR
Q’

Q

S

T
T

QQ
R C

CL’

ManResetNC
ManResetNO

TDCRR

KickWDT

Reset

GND .
.

ResRes

VCC ResRes VCC

RS-232. Reset

GND

VCC

VCC

LS32

LS04

03

.

.
RCHGiiR T
R

RxDB

res’

TRHGi

WDTOut’
WDTReset’

Switch in series here

Watchdog timer and Reset circuit

RS-232 communications

Pullup on WDTReset’

PClock

BAd01’
BAd02’

See Page 7

LS123 LS123

PP
Minus12

Plus12

LS00i TRR
DC
i

GND

47K

6.8 uF

22 uF

1 millisecond

0.2 uF

ResWDT

ResWDT

22 uF

GND

GND

GND GND

GND

1 second

AB TRR i
LS132 LS132i TRR

DC
i

RcvdDataA’

RcvdDataB’

XmitDataA’

XmitDataB’

LS279

SIOInt’

410

P

P
P

229

412

404

P

P

104

103

P
230

402

TTLHigh3 TTLHigh4

PP
406
414

51K 10 K

1
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3

10 8
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4
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9
8

5 6

9

10
8

13

12
11 10

9
8

EPC03.sil

MOSHigh1

MOSHigh1

MOSHigh1

(MC1489)

(MC1489)

(MC1488)

(MC1488)

9

10
8

S2’
S1’

R TRR
R’

Q

AB TRR i
PwrReset’

i TRR
DC
i

LS132

PwrReset’
3
2

1

4

1N4148

TTLHigh5 5

4
6

1

2
3

N75188

N75188

N75189

N75189

N75188

N75188

#h10a

#h10c

#k10e

#k10f

#l8

#k10b

#k10c

#d7c

TR
sr16

sr16

TR
TR

sr16
TR

sr16

sr16

TR#z1d

#z1e

#z1f

#e9a #e9b

#c8c#f5c

#z1g

#z1h

#b9a

#e10b

#e10a
#e10d

#e10c
sr16

TR
TR

sr16

sr16

TR

LS132
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RRR
RRR
RR
RR
RR

TTT
TTT
TT
T
TT
TTEN’

IR0
IR1
IR2
IR3
IR4
IR5
IR6
IR7

INTA’ INT

CAS2A0

i8259A-2

CAS1
CAS0

D0
D1
D2
D3
D4
D5
D6
D7

RD’ WR’

CS’

T

IR0 is highest priority
IR7 is lowest priority

AM9513PC

GNDA
VCCA

RR
RR
R

G5A

G4A

G3A

G2A

G1A

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

T
RFout

1.536 MHZ

K1115A

TSN

04

VCC
GND

12.288MHZ

L. Stewart

WD2001F-02

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
VCC

GND
Plus12

complete

When decrypting, must
check that Master DMA is 

DMAEOP’

SelPriInt’

Rd’

IntA’ Int

Wr’..
..

EncInt

SIOClkA

SIOClkB

TimerInt

SLCRInt
SLCTInt

SIOInt

T1Clk

.

......

ResEncInt’

SynTSN

AD07
AD06
AD05
AD04
AD03
AD02
AD01
AD00

Rd’
Wr’

SelTimer’

AD00
AD01
AD02
AD03
AD04
AD05
AD06
AD07

EncWrDAck’
EncWrDAck’
EncRdDAck’

SelEncrypt’

EncRdReq

EncWrReq

TT
TT

R
S

Q0

Q1

Q2

Q3

CL

D3’

LS393

.

.

.

PRd’
PWr’

EncRdDAck’
EncWrDAck’ LS11

LS11

SynTSN

TRTR
SysClock’ SysClock’

Timer, Interrupts, Encryption

Need pullup on T1Clk

Must use PRd’ and PWr’ here
so that both CPU and DMA can
operate.

StopAudClk

MD00
MD01
MD02
MD03
MD04
MD05
MD06
MD07

Encryption chip is on memory data bus
in order to extend write hold time from CPU.

RRii iDC TiR

RRii iDC TiR
BAd01’

BAd01’

BAd01’

PClock

Reset’

ClkDB4

ClkDB2

Clk2.94

LS374 LS374

Can program refresh to run from PClock!
If StopAudClk’ is low, refresh stops.

SLCHoldOff’

SLCHoldOff’

TSN

Q

R’

S’

RR T
S2’
S1’

R TRR
R’

Q

S2’
S1’

R TRR
R’

Q

Q

R’

S’

RR T

ResAlogInt’

AlogIntA

AlogIntB

AlogIntC

AlogIntD

AlogIntA
AlogIntB
AlogIntC
AlogIntD

SetAlogIntA’

SetAlogIntD’

SetAlogIntC’

SetAlogIntB’

LS279

LS279

LS279

LS279

See page 7 for connectors

ABiiRR Ti
EncInt

LS279

LS32

FrameSync’

9
10
11

8

6 7

4

12

13
11

7 6 8 9

8

9

10

1113

12

MOSHigh1

MOSHigh1

MOSHigh1

EPC04.sil

MOSHigh2

Q

R’

S’

RR T
15

14

13

#b6c

#b6b

#a6

#f5d
#b9d

#k9

#k7b

#k7a

#k7c

#k7d

#l6

#h9

#f9b

#b8d #b8e

Aj 10/14/83
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4
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8
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4

1
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63

10111213

8

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
2
1

3
2

1

AB TRR i
XmtData’

RcvData

low true

VCC (to Xceiver)

(to Xceiver)
(100 ma)

ETHERNET DRIVE/RECEIVE
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R/W’
IO/M’

TT

VCCA

SLC

TTT
TTT
TT
TTT
TTT
TTT
TTT
TTT

RR
RR
RR
RR

WR’
RD’

RSET’

RDY’

TINT
RINT

CS’

ALE’

DOUT

DIN

CLKO

X2
X1

HLDA

HRQ

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

RRR
GNDA
GNDB

Must use Dorado transceiver in order
to use +12 instead of +15.

Plus12

T
RFout

L. Stewart 05

VCC
GND
GND

SLCClk
SLCClk’

Reset’

EtherIn

EtherOut

EtherIn

EtherOut

PRd’
PWr’

SLCDAck

SelSLC’

Reset’

AD07
AD06
AD05
AD04
AD03
AD02
AD01
AD00

SLCRInt
SLCTInt
SLCReq

SLCReady’

VCC

VCC

GND

.

LA15
LA14
LA13
LA12
LA11
LA10
LA09
LA08

iEN’ iHGR T
R

SLCDAck’

PDT

SLC floats EtherOut during and after Reset!

8T09

LS38

Ethernet

TT
TT

R
S

Q0

Q1

Q2

Q3

CL

D3’

TRHGi GND

Clk11.765

Clk5.8825.
o

RTTiHG
SLCClk

SLCClk’

LS04 FClock

System Crystal
23.53 MHz

For 1.47 Mbps

For 2.94 Mbps

SLCReady’ controlled on page 2.
Also used on Page 1.

Switch selects SLC Clock

Clk2.94

26LS31

TRHG i
LS04

TRHGi
LS04

LS393

PIO

NALE

SLCClkIn

C

D

Q’

QQ

S

R T
TRR’

S’

TRHG i TAB
RR

C

D

Q’

QQ

S

R T
TRR’

S’

.

SLCClkIn

SLCReq

GSLCReq
LS08

LS74

LS04

SLC Holdoff logic
SLCHoldOff’

S74

LS38AB TRR i
AB TRR i

LS38

GoOffHook

Revert’

LS38

EPC05.sil

P
516 P

513

511

512PP

P
P
P

338

337

302

Revert

GoOffHook’

VCC

9
10

11

5 6 1

6

5

4

3

2

13 11

12

TTLHigh5

TTLHigh5

TTLHigh5

4
2

3

1

5

689

10

9
8

both outputs have 2K ohm pullups to VCC

5K 

2K

2K

LED’
LED

i TRR
DC
i

TR

TR

sr16

sr16

#z3c

#z3d

#h6f #h6e

#h6d

#l1a

#l1c

#l1d

#l1b

#k4c

#l4

K1114A #k6 #h6c #f9a

sr16

TR
TR

sr16

150ohm

150ohm

TR
sr16

#f7d

#e8c#c10a

#d10a

#z3e

#z3f

#z3g

Aj 10/14/83

116

125

134

143

152



16

15

14

13

12

10

1

3

5

7

2

4

1

13
14
10
11

6
5
3
2

4

7

9

12

15

1

13
14
10
11

6
5
3
2

4

7

9

12

15

15
1

7
14

1

6
10
4
12

8
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Voice L. StewartDRAM Memory Control

T0 T20
T40
T60
T80

T100

GNDA
VCCA

RR
R

TTT
T
T

C

D

Q’

QQ

S

R T
TRR’

S’

EarlyRd’.

This circuit provides advance warning of Main 
processor and SLC memory reads

S. Ornstein 06

PDT

Wr’

TRRii
AB

Rd’

S74

ASw

Q’
B
D

RR T

E’

RR
SBWr’

Delay CAS during writes.

S158

S158

Tap100

Tap40

SB

S

B3
D3
B2
D2
B1
D1
B0

RRR
RRR
RR

D0

TTTT
S

Q0’

Q1’

Q3’

Q2’

E’

SB

S

B3
D3
B2
D2
B1
D1
B0

RRR
RRR
RR

D0

TTTT
S

Q0’

Q1’

Q3’

Q2’

E’

MA00

MA01

MA02

MA03

MA04

MA05

GND

GND

LA15
LA07
LA14
LA06

LA13
LA05

LA12
LA04

LA11
LA03

LA10
LA02

LA09
LA01

LA08
LA00

ASw

ASw

..

S158

S158

the memory address lines.

VCC
GND

LS02

S10

iDCRR TiRi
S10

iRR TABR
ABiiRR Ti
LS32

RAS0
RAS0’

CAS0’

MWE’

D100

SelRAM’

NALE

PIO

SelRAM

EPC06.sil

Damping resistors for

TTLHigh2

12

11
13 12

11

10

9

8

13 4
5
3

6

2
3

4

12
2

13
1

3
1

2

BelFuse 0447-0100-02
Delay Line

#f8d #c10b

#h3
#h2b

#h2f

#f5a

#h5a#h5b

#b2

#c2

MA06 6 11

8MA07 9

TR
sr16

sr16

TR TR
sr16

sr16

TR TR
sr16

sr16

TR TR
sr16

sr16

TRto memory
27 ohm resistor DIP

#z4c

#z4d

#z4e

#z4f

#z4g

#z4h

#z4i

#z4b

Aj 10/14/83



9
10
11
12
13
14
15
16

12
4

12
4

3

2
1

6

4

2

7

5

3

1

8 9
10
11
12
13
14
15
16

37
38
39
40

4
3
2
1

10
11
12
13

14
15
16
17

25
24
23
22

18
19
20
21

30
29
28
27

31
32
33
34

8
9

5
36

35
6

26
7

37
38
39
40

4
3
2
1

10
11
12
13

14
15
16
17

25
24
23
22

18
19
20
21

30
29
28
27

31
32
33
34

8
9

5
36

35
6

26
7

23
2

3
25
24
21

7
6
5
4

8
9

11
12
13
15

19
18
17
16

20 22

27
1

28
26
14

10
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Voice L. Stewart
S. OrnsteinMain CPU ROM & PIO 07

A12

R

GNDA
VCCB
VCCA

RRR
PGM’
VPP

RR
CE’ OE’

SS

Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

i2764

TTT
T
TTTT

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11

RR
RRR
R

RRR
R
RRVCC

SelROM’
Rd’

KickWDT
SlaveNMI

ResEncInt’

Main CPU Parallel port

Main CPU EPROM

StopAudClk

AD06
AD05
AD04
AD03
AD02
AD01
AD00
VCC

AD07

VCC

MD02

MD03

MD04

MD05

MD06

MD07

MD01

SAD07

SAD06

SAD05

SAD04

SAD03

SAD02

SAD01

MD00

SLCReady’

AD07
AD06
AD05
AD04
AD03
AD02
AD01
AD00

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

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

i8255A-2

AD07
AD06
AD05
AD04
AD03
AD02
AD01
AD00

Rd’
Wr’

Reset
SelPIO2’

VCC
GND

GND
VCC

Reset

Wr’
Rd’

AD00
AD01
AD02
AD03
AD04
AD05
AD06
AD07

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

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

i8255A-2

SelPIO1’

Extra IO PIO

Clk11.765
Clk5.8825

WDTOut’

SLCClkIn

WDTReset’

DIP SWitch

SlaveReset
o

RTTiHG

RGHiR T
i

RR
E
E’

o

RTTiHG
o

RTTiHG
GND

VoiceOut

VoiceIn

VoiceOut+

VoiceOut-

T1Clock+

T1Clock-

FrameSync+

FrameSync-

GND

RR
E
E’

VoiceIn+

VoiceIn-

26LS32

26LS32

26LS31

26LS31

26LS31

26LS31

BAd01’
BAd02’

BAd02’
BAd01’

T1Clk
ClkDB4
ClkDB2

PNMITimerInt

ManNMINC

ManNMINO

ID7
ID6
ID5
ID4
ID3
ID2
ID1
ID0

ID0
ID1
ID2
ID3
ID4
ID5
ID6
ID7 GND

ID7
ID6
ID5
ID4
ID3
ID2
ID1
ID0

DIP SWitch

NMI pushbutton

P1C7
P1C6
P1C5
P1C4

VCC

SAD00

TTLHigh2

ManResetNC
ManResetNO

TTLHigh3

TTLHigh4

MOSHigh1

MOSHigh2

VCC
VCC
GND

T1Clk

P2C1

DMAReady

DMAEOP’ NALE
PRd’
PWr’

PIOPDT
IntA’

DMRd’
DMWr’

SynTSN

ResAlogInt’

GND BootMode

BootMode

LA00
LA01
LA02
LA03
LA04
LA05
LA06
LA07
LA08
LA09
LA10
LA11
LA12

LS279

P1A1

ManNMINC
ManNMINO

P1C3

P1C3

S2’
S1’

R TRR
R’

Q

FrameSync’

SIOInt’

GoOffHook
Revert’

MOSHigh2

EPC07.sil

PP
415

408

PP
PP
PP

341

342

343

344

346

345

TTLHigh6

PPPP

310
311
312
313

PP
347

348PPPP
350

352
351

349

TTLHigh5

911
12
10

PPPPPPPPPPPPPPPPPPPPPP

336
335
305
306
307
308

315
316
317
318
323
322
321
320

330
331
332
333
328
327
326
325

15
14

13

7
6

5

6

7
5

TTLHigh6

10K
SIP#1

10K
SIP#2

10K

VCC
PDEn’

1K

SIP#3
10K

VCC

10K

VCC

TTLHigh6

SIP#4

SetAlogIntA’

SetAlogIntB’
SetAlogIntC’

SetAlogIntD’

BootMode

T1Clk

VCC

SIP#6

1K

VCC

SIP#7

SIP#8

VCC

10K

SIP#9
TTLHigh1

ManNMI’

ManNMI’

ManNMI’

VCC

1K

SIP#10

SelSlvRAM’
SelISR’
SelOSR’
SelShare’
EnSlaveROM’

Reset’

Control2’

Control9’

CodecControlData
CodecControlClock
SenseSH
SenseRI
SenseSwitch
SenseCode

DTMFCode3
DTMFCode2
DTMFCode1
DTMFCode0

SideTone’
Enable Ring’

SWData

SwDataStrobe3
SwDataStrobe2
SwDataStrobe1
SwDataStrobe0
SwAddr3
SwAddr2
SwAddr1
SwAddr0

LED’

#e3

#b9c

#l2

#k2

#k4a

#k4d

#k4b

#k4e

#h4e

1K
SIP#5

P9
P10
P11
P12
P13
P14
P15

P8
P7
P6
P5
P4
P3
P2

P16P1

TTTTTTTTR

RRRR
RRRPLAT #f10

P9
P10
P11
P12
P13
P14
P15

P8
P7
P6
P5
P4
P3
P2

P16P1

TTTTTTTTR

RRRR
RRRPLAT

#k1

Aj 10/14/83

SIP

SIP10

SIP10 SIP10

#h4c

SIP
#z5a

RR
R
RR
RR

R

P1
P2
P3
P4
P5
P6
P7
P8

P8
P7
P6
P5
P4
P3
P2
P1

R

RRRR
RRR
RR

P9
P10

RR
R
RR
RR

R

P1
P2
P3
P4
P5
P6
P7
P8

#z7a

..

RR
R
RR
RR

R

P1
P2
P3
P4
P5
P6
P7
P8

SIP
#z6a

#z9a

RR
R
RR
RR

R

P1
P2
P3
P4
P5
P6
P7
P8

#z8a
SIP

P8
P7
P6
P5
P4
P3
P2
P1

R

RRRR
RRR
RR

P9
P10

P8
P7
P6
P5
P4
P3
P2
P1

R

RRRR
RRR
RR

P9
P10

P8
P7
P6
P5
P4
P3
P2
P1

R

RRRR
RRR
RR

P9
P10

P8
P7
P6
P5
P4
P3
P2
P1

R

RRRR
RRR
RR

P9
P10

.

#Z10a

P8
P7
P6
P5
P4
P3
P2
P1

R

RRRR
RRR
RR

P9
P10

.
.....

SIP10
#z11a #z12a
SIP10

#z13a
SIP10

..

#z14a

8

1

3

5

7

2

4

6

9
10

8

1

3

5

7

2

4

6

9
10

8

1

3

5

7

2

4

6

9
10

8

1

3

5

7

2

4

6

9
10

8

1

3

5

7

2

4

6

9
10

6

4

2

7

5

3

1

8

6

4

2

7

5

3

1

8

6

4

2

7

5

3

1

8

8

1

3

5

7

2

4

6

9
10

6

4

2

7

5

3

1

8

8

1

3

5

7

2

4

6



4

14

15 3

4

14

15 3

4

14

15 3

4

14

15 34

14

15 3

4

14

15 3

4

14

15 3

4

14

15 3
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Voice L. Stewart

WE’CAS’RAS’

S

DIn

DOut

RR
RRRR
RR

A7
A6
A5
A4
A3
A2
A1
A0

T

SS
R

RR
VCC1
GND1

MA07

MA06

MA05

MA04

MA03
MA02

MA01

MA00

RAS0’
CAS0’
MWE’

MWE’
CAS0’
RAS0’

MA00

MA01

MA02
MA03

MA04

MA05

MA06

MA07

WE’CAS’RAS’

S

DIn

DOut

RR
RRRR
RR

A7
A6
A5
A4
A3
A2
A1
A0

T

SS
R

RR
VCC1
GND1

WE’CAS’RAS’

S

DIn

DOut

RR
RRRR
RR

A7
A6
A5
A4
A3
A2
A1
A0

T

SS
R

RR
VCC1
GND1

MA07

MA06

MA05

MA04

MA03
MA02

MA01

MA00

RAS0’
CAS0’
MWE’

MWE’
CAS0’
RAS0’

MA00

MA01

MA02
MA03

MA04

MA05

MA06

MA07

WE’CAS’RAS’

S

DIn

DOut

RR
RRRR
RR

A7
A6
A5
A4
A3
A2
A1
A0

T

SS
R

RR
VCC1
GND1

WE’CAS’RAS’

S

DIn

DOut

RR
RRRR
RR

A7
A6
A5
A4
A3
A2
A1
A0

T

SS
R

RR
VCC1
GND1

MA07

MA06

MA05

MA04

MA03
MA02

MA01

MA00

RAS0’
CAS0’
MWE’

MWE’
CAS0’
RAS0’

MA00

MA01

MA02
MA03

MA04

MA05

MA06

MA07

WE’CAS’RAS’

S

DIn

DOut

RR
RRRR
RR

A7
A6
A5
A4
A3
A2
A1
A0

T

SS
R

RR
VCC1
GND1

WE’CAS’RAS’

S

DIn

DOut

RR
RRRR
RR

A7
A6
A5
A4
A3
A2
A1
A0

T

SS
R

RR
VCC1
GND1

MA07

MA06

MA05

MA04

MA03
MA02

MA01

MA00

RAS0’
CAS0’
MWE’

MWE’
CAS0’
RAS0’

MA00

MA01

MA02
MA03

MA04

MA05

MA06

MA07

WE’CAS’RAS’

S

DIn

DOut

RR
RRRR
RR

A7
A6
A5
A4
A3
A2
A1
A0

T

SS
R

RR
VCC1
GND1

DRAM Memory Array S. Ornstein 08

MD07

MD07

MD06

MD06

MD05

MD05

MD04

MD04

MD03

MD03

MD02

MD02

MD01

MD01

MD00

MD00

GND
VCC VCC

GND

VCC
GND

VCC
GND

VCC
GNDGND

VCC

GND
VCC

GND
VCC

EPC08.sil

64K Ram
(150 ns)

(150 ns)
64K Ram

64K Ram
(150 ns)

(150 ns)
64K Ram

64K Ram
(150 ns)

(150 ns)
64K Ram

64K Ram
(150 ns)

(150 ns)
64K Ram

h4164

h4164

h4164

h4164

h4164

h4164

h4164

h4164

#m07

#m06

#m05

#m04

#m03

#m02

#m01

#m08

10/18/83Aj

7
5

10
11
12

6

9
13

2

8
16

7
5

10
11
12

6

9
13

2

8
16

7
5

10
11
12

6

9
13

2

8
16

7
5

10
11
12

6

9
13

2

8
16

7
5

10
11
12

6

9
13

2

8
16

7
5

10
11
12

6

9
13

2

8
16

7
5

10
11
12

6

9
13

2

8
16

7
5

10
11
12

6

9
13

2

8
16



6
7
8

5
4
3
2

19
22
23

1

9
10
11
13
14
15
16
17

18 21 20

1

19

15

9

5
3
4
7
8

13
14
17
18

11

2

6

12

16

1

19

15

9

5
3
4
7
8

13
14
17
18

11

2

6

12

16

111

1

6

13

11

15

14

12

10

9
7
6
5
4
3
2
1

11 9

9

15
1

14
12
11
10

5
4
3
2

13

67

23
2

3
25
24
21

7
6
5
4

8
9

11
12
13
15

19
18
17
16

20 22

27
1

28
26
14

10

4

5

6

7

9

1
19

18
13

14

15

16

8

1712

11

32

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
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Voice L. Stewart

SS0’

TTT
T
TTTT
TTT
T

DEN’

INTA’

TEST’

WR’
RD’

A14
A13
A12
A11
A10
A9
A8

A19
A18
A17
A16
A15

AD7
AD6
AD5
AD4
AD3
AD2

AD0
AD1

NMI

INTR

CLK

MIN

RDY

RSET

ALE

HLDAHRQ

DT

IO

TTTTTTTTT

R

R

RR
R

R

R
R TTT

T
TTTT

RRR
GND1
GND20

VCCA

i8088-2

GND

GND
GND

VCC

GND

.

.

.

SysClock

SAD00

SAD05
SAD04
SAD03
SAD02
SAD01

SAD07
SAD06

... SA14
SA13
SA12
SA11
SA10
SA09
SA08

SA15 SA08

SA09

SA10

SA11

SA12

SAD05

SAD04

SAD03

SAD02

SAD01

SAD07

SAD06

SLA07

SLA06

SLA05

SLA04

SLA03

SLA02

SLA01 CL’

TT
TT

RR
RR

TTTTCK

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

T

T

Q0

Q7

R

R

S
G1’ G2’

S

SRI

SLI

SR’
SL’

Address latches for shared memory

Address latch for local memory

SelISR’

Slave 8088

GND

AudShClk

.

.

.

SAD00

SAD05

SAD04

SAD03
SAD02

SAD01

SAD07

SAD06

SlaveALE

A12

R

GNDA
VCCB
VCCA

RRR
PGM’
VPP

RR
CE’ OE’

SS

Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

i2764

TTT
T
TTTT

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11

RR
RRR
R

RRR
R
RR

CL’

S
CE’RR

RRR
RRR
RR

TH
G
F
E
D
C
B
A

SI

CK

SS

QH

SL

VoiceOut

SAD00
SAD01
SAD02
SAD03
SAD04
SAD05
SAD06
SAD07

VCC

GND

OSRClk’

SelOSR’

SlaveALE

SlaveRd’
SlaveWr’

SlaveReady

SlaveReset

09S. Ornstein

SlaveRd’

SAD00
SAD01
SAD02
SAD03
SAD04
SAD05
SAD06

VoiceIn

LA07

LA06

LA05

LA04

LA03
LA02

LA01
LA00

LA15

LA14

LA13

LA12

LA11

LA10

LA09

LA08

MD07
MD06
MD05
MD04
MD03
MD02
MD01
MD00

Shifts down

LS166

Output shift register

SAD06
SAD07

SAD01
SAD02
SAD03
SAD04
SAD05

SAD00

T OE’

A7
A6
A5
A4
A3
A2
A1
A0

B7
B6
B5
B4
B3
B2
B1
B0

TTTTTTTT
SS

RRRRRRRRSlaveALE

SlaveALE

SAD00

SAD05
SAD04
SAD03
SAD02
SAD01

SAD07
SAD06

Bus transceiver to shared memory

Slave system ROM

W

SelOSR’

AudShClk
T1Clk

TSN

This delay for slow memory synchronization
This delay for ready

CS’

A4
A3
A2
A1
A0

RR

S
RR
R

TTT
TTT
TT

Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

SA13
SA14

SelISR’
SelOSR’

SlaveReq

SlaveReady

Control Signals

LdOSR’

OSRClk’

ABiiRR Ti
SelShare’

Output shift register control

i TRR
DC
i

GSlaveDAck’

TR
SysClk’

TR
SysClk’

LS32
LS00

32x8

TRRii
AB

TAB
RR

TRR iDC
LS02

LS02

LS08

TR

PreSlaveReq

SlaveWr’

Slave 8088

SysClk’

.

SAD00 SLA00

SLA02
SlaveIO

SlaveIO

SLA03
SA15

GND

EnSlaveROM’

EnSlaveROM’

SA13

SA14

SA15

GSlaveDAck’

GSlaveDAck’

SlaveRd’
GSlaveDAck’

SelShare’

SlaveDAck’

SlaveNMI

SlaveRd’

LS374

LS374
LS374

LS373

LS373

LS373

18S030

TTLHigh1

TTLHigh1

TTLHigh1

VCC
VCC
GND

OC’

S

Q3
Q2
Q1
Q0

TT
TT

D0

RRRRRRRR

D1
D2
D3

S

TTTT
D4
D5
D6
D7

Q4
Q5
Q6
Q7

EN

OC’

S

Q3
Q2
Q1
Q0

TT
TT

D0

RRRRRRRR

D1
D2
D3

S

TTTT
D4
D5
D6
D7

Q4
Q5
Q6
Q7

EN

OC’

S

Q3
Q2
Q1
Q0

TT
TT

D0

RRRRRRRR

D1
D2
D3

S

TTTT
D4
D5
D6
D7

Q4
Q5
Q6
Q7

EN.

TTLHigh1

VoiceOut

Q

SamSync’

SamSync’OSRWr’

TRHGi
LS04

H6116P-4

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

Input Shift
Register

PreSlaveReq

SAD06
SAD07

SAD01
SAD02
SAD03
SAD04
SAD05

SAD00

SLA00
SLA01
SLA02
SLA03
SLA04
SLA05
SLA06
SLA07
SA08
SA09
SA10
SA11
SA12

SA10
SA09
SA08
SLA07
SLA06
SLA05
SLA04
SLA03
SLA02
SLA01
SLA00

SelSlvRAM’

SlaveRd’
SlaveWr’
SelSlvRAM’

TRHG i
OSRWr

OSRWr

LS04

FrameSync’

Q

R’

S’

RR TLS279

EPC09.sil

MOSHigh2

3 4

1
2
3
4
5
6
7
8

19
18
17
16
15
14
13
12

4

5
3 2

12

13
11 17 16

4 5

6

5

71011

10
9

8

3

2

5
6

4

AMZ8104

MOSHigh2

LS04

TRHG i
SelShare’

SlaveS6

SlaveS6

1 2

#b4

#b3

#c3

#d7b

#a5

#e5

#e7

#c5

#c6
#d5

#a4

#f5b

#b8b
#b8h

#b8c

#b9b

#c8d

#f8a

#e8b

#d7a

#d7e
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#f8c

LS299A

19

15

9

5
3
4
7
8

13
14
17
18

2

6

12

16

Control2’

Control9’
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EPC10.sil 10Chip Locations
EPC

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10

C1
C2
C3
C4
C5
C6
C7
C8
C9

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10

E1
E2
E3
E4
E5
E6
E7
E8
E9
E10

F1
F2
F3
F4
F5
F6
F7
F8
F9
F10

H1
H2
H3
H4
H5
H6
H7
H8
H9
H10

K1
K2
K3
K4
K5
K6
K7
K8
K9
K10

L1
L2
L3
L4
L5
L6
L7
L8
L9

LOC CONTENTS DWG DWGCONTENTSLOC

L10

LS166

27K Res. DIP
S158
LS373
i8088-2

AMZ8104
9
9
4WD2001F-02

6
6

9
9

LS11
F93427 2
LS374

2,  4(2)

1(2), 2,4(2),9(3)
LS279
LS153 2

S158 6
LS373 9

9LS373
18S030 9
LS138 2
LS00 2, 3, 9

S74 5,6

LS373 1
1i8237A-5

H6116P-4 9

LS04

LS74 5

S373 1
7

9

LS299 9
LS08 2(2), 5, 9
LS123
LS132

3(2)
3(4)

AMZ8104 1
i8088-2 1

LS32 3, 4, 6, 9
i8284A 1
8T09 1, 2(2), 5
LS02 2, 6, 9(2)
LS393 4, 5
Dip Sw 7

S158 6
Delay Line 6
26LS32 7
S10 2, 6(2)
LS04 2(2), 5(4)
LS04 1, 2(5)

1, 2, 3, 9(3)

LS240 2(2)
Xtal 4
SN75189 3(2)

7Dip Sw
i8255A-2 7

26LS31 5, 7(3)

Xtal 5
LS279 4(4)

i8259A-2 4
SN75188 3(2)

LS38 5(4)
7i8255A-2

SLC 5

AM9513PC 4

i8274 3

AMZ8103 2

MD00
MD01
MD02
MD03
MD04
MD05
MD06
MD07

64K RAM
64K RAM
64K RAM
64K RAM
64K RAM
64K RAM
64K RAM
64K RAM

8
8
8
8
8
8
8
8

C10

3, 4, 7, 9

i2764

i2764
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External Connections
ETT

ERd
EWr
EDT’

ELA03’
ELA02’
ELA01’ ........,,

EAD07’
EAD06’
EAD05’
EAD04’
EAD03’
EAD02’
EAD01’
EAD00’

.....

...
Dwg. 02

..
Dwg. 03

XmtData’

..
VCC
GND

.
, Dwg. 05

ETT to Ethernet Xceiver Cable

ManNMINC
ManNMINO

,,
Arrows have ETT board on left

,,,,
VCC
Plus12
Minus12

GND

,,
ManResetNC
ManResetNO

,,
.

GND

.
GND

.
GND

.
Plus12

RcvData’

Dwg. 07

ETT to Locator Board

RcvdDataA’
XmitDataA’

RcvdDataB’
XmitDataB’

EEnable

XmitDataA’
RcvdDataA’

,.
Dwg. 03

These are duplicates of the
signals that go to the ETT board

These signals are used on Locator 

Special connector. They do not
go to an external connector on
the Locator Board itself.

Board and also go to an External
Connector on the Locator Board.

SetAlogIntB’
SetAlogIntA’

.
ELA04’

,
P1C3
P1A1

AMP206914-1

10
4

GND

Spare

.

12
2

6
14

8
15

1

ETT Special Connector

P4

P2

Viking
LMP01KH22A01

34
36
38
40
39
37
35
33

16
15

24
26
25
23

19
20
21
22

12
11

29
30

GND

P1

2
1
3
4

.

3, 5, 7, 9, 11, 13

3, 9, 10, 13, 14, 17, 18, 27,
28, 31, 32, 41, 43

P5

AMP206584-1

16
3

13
25

11
23

12
24

+5 volts
+12 volts
-12 volts

...
1

42
44

Power Supply to ETT

P3

Viking
LMP01KH28A01

ETT to Analog Board

Revert
GoOffHook’
CodecControlData
CodecControlClock
SenseSH
SenseRI
SenseSwitch
SenseCode
DTMFCode3
DTMFCode2
DTMFCode1
DTMFCode0

SideTone’
Enable Ring’

SWData
SwDataStrobe3
SwDataStrobe2
SwDataStrobe1
SwDataStrobe0
SwAddr3
SwAddr2
SwAddr1
SwAddr0

FrameSync-
FrameSync+
VoiceIn-
VoiceIn+
VoiceOut-
VoiceOut+
T1Clock-
T1Clock+

+12volts
-12volts
+5volts

P1C4
P1C5
P1C6
P1C7

SetAlogIntA’
SetAlogIntB’
SetAlogIntC’

P2C1

SPARES

GND

,
........,,,

,

..............,,....

...

....,

.

38
37
36
35
5
6
7
8
15
16
17
18
23
22
20
30
31
32
33
28
27
26
25
2
46
45
48
47
42
41
44
43

54
56
1

13
12
11
10

50
52
51

21

40, 55

3, 4, 9, 14, 19, 24,
29, 34, 39, 53

Not used on
analog board

Not used on either board

11EPC11.sil

SetAlogIntD’

,,,

49

LED
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