
The fundamental DSP.* processor module includes two DSP-32s (not the C
version) with serial outputs. Control was done over the VME bus.

bank 4 chip static memory for the DSP

busctl,clocks Various glue logic

dsp DSP-32 connected to the memory

io I/O was done by a slave DSP-32 with differential serial I/O

mb Memory bank switching scheme (the 940 was always in my mind)

pm unreadable top level macros, but connects the VME interface to the chips
to the I/O

vme VME interface via the old fashioned Motorola 68172 chip. These day’s
you’d use an FPGA or one of the newer VME chip sets.

1



22

27

20

26

mem<3:0>

TM2063

A<12:00>

OE-

WE-

CS0-

CS1
cs

d<31:00>

bank

D<31:00>A<12:00>

OE-

WE-

CS0-

CS1

cs-

oe<3:0>-

D<7:0>

we[01]-

a<12:00>

2



26

19

27

5

25

20

22

21

23

1

13

BOOTPAB

CC
cc[01]

CC

OP<0:1> OPDSPBG[01]

sint[01]

mint[01]

busctl

RESET-
reset-

bootcontrol[01]

booter

PDB

spdf[01]

mpdf[01]

PDB<7:0>

PAB<3:0>

CLK

dspbg[01]

DSPREQ
dspreq[01]

DSPREQ

MINT[01]

MPDF[01]

CLK
clk

D[01]

D[23]

D[45]

D[67]

D[89]

DSPBGQ[01]
l dspbg[01]

SINTQ[23]
l sint[01]

SPDF
l spdf[01]

Q[45]

MINT

MPDF
l mpdf[01]

l mint[01]
Q[67]

Q[89]

/GND
OE-

CLK
booterff

74AS841

RESET-

opcode[01]<0:1>

bootpab[01]<3:0>

pdb[01]<7:0>

SINT[01]

SPDF[01]

14

6

zero-

clock

FCLK<0:7>-

clocks

w<0:7>

wctr

74AS869

CLK CK

S?ZERO-

/GND
[PT]E-

Q?
wcnt<0:7>

wdec

74F138

wcnt<0:2>
S? Y?-

GA[01]-

GB

wcnt[34]

EN

3



47
41

55
56

72
89

73

71

46
38

80

78
95

79
39

40

90
45

64
63

50

49

PDB
pab3

pab<3:0>
PAB

SOLD

mbsel
MBSEL

TIMECLK
timeclk

pdb<7:0>

pab<2:0>

mab<15:02>
mdb<31:00>

SDI
SLI

mpw-
mpg-

obe
ose

OBE
OSE

sdi
sli

DI
ILD

dsp

MMD1
MMD0

RESET-

CKI

MW-
mwr-

MG-
mrd-

PACK

PW-
PG-

PE-

PAB<2:0>

PDB<7:0>

OE-

DO

?CK

DB<31:00>
AB<15:02>

msel<3:0>-
MS<3:0>-

dsp

DSP32

Z-
TAB

SCLK
CLK

RESET-
Z-

/GND

SDO
sdo

mem

mb

SEL<3:0>-
RD-
WR-

AB<15:02>
DB<31:00>

MMD0
mmd0

z-
reset-

clk
sclk

TIMECLK
MBSEL

RESET-

PINT
PDF

int
pdf

INT
PDF

PG-
PW-

/GND

MMD1
mmd1

LDCNT<0:7>
ldcnt<0:7> ldcnt<0:2>

LDCNT<0:2>

SLCK LDCK
slck

OLD
old

old
OLD

SYNC
sync

SYNC

4



222

14
15

3

9

13
1

33 26
9

22

8
7

10

5

23

6

34
20 31

29

19

32

25

28
27

1
7

4
12

5

3

4
12

13
11

?CK
bclk

Y3

PE-
/GND

OE-

RESET-

CLK

PAB
PDB

io

MISSED
missed

PW-

sobe
OBEOBE

MMD1
MMD0

RESET-

CKI

iopal

siopal

glitch R
glitch L

LGLITCH
RGLITCH

iodsp

DSP32P

PDB<7:0>
pdb<7:0>

pab<3:0>

DO

reset-

clk

MMD0

Z-Z-

PG-
spw-
spg-

PDF
sdpf

SPDF

D0
D1
Y[0-3]+
Y[0-3]-

E
E-

/GND

mode

mode

iopt

26LS31

dacx[0-3]+
dacx[0-3]-

sj

siojack

T[0-3]+
T[0-3]-

iopr

26LS32

R[0-3]+
R[0-3]-

dacr[0-3]+
dacr[0-3]-

D[0-3]+
D[0-3]-

Y0DI

mode
/GND

E
E-

Y1
Y2

glitch [LR]
D[23]

mmd0

IBF
ibf

IBF

RCLK

/GND
TGND?

/GND
RGND?

/GND
OE-

/GND

PINT
sint

SINT

pab<2:0>
PAB<2:0>

pab3
PACK

PW-
PG-

MMD1
mmd1

OSE
ose
do

ILD
rld

di

XCLK

sync
SY

bclk

5



7 8

14
9

1
11

1
15

6

3
2

19
17

9

13

15
16 33

10

11
9

6
8

ldck
SRC1

ldcount<0:2>
LDCNT<0:2>

ldck
LDCK

old
OLDOLD

mapsel-

MAPWR-
MAPSEL-

D<2:0>

D<7:4>Y<7:4>

Y<3:0>

term[01]

series4

Y<2:0>D<2:0>

t m mab1<2:0>
Y<2:0>

term1

series4
D<2:0>

b m mab1<2:0>
Y<6:4>

term<7:5>

series4

D? Y?

Y?

t mab0<13:02>

t mab1<13:02>
D?

b mab1<13:02>

D<3:0>

t mwr[01]-

RESET-

m mab<5:3>

mapwr-

S

t mab[01]<11:02>
A<09:00>
A<12:10>

t m mab[01]<2:0>

term<4:2>

series4

b mab0<13:02>

framepal

FRAME

frameen<7:0>
Q<7:0>

CLR-
reset-

CK
fwr-
mdb0<7:0>

D<7:0>
framereg

74LS273

timeclk

G-
/GND

msel<3:0>-

msel0-

/GND

/GND

B<3:0>
A<3:0>

mab0<5:2>

mapmux

74F157

mab<15:12> D<3:0>

mbsel

GB
GA?- mbsel<7:0>-

Y<7:0>-S<2:0>

bankdec

74F138

A<3:0>

WE-

MBSEL

OE-
WE-
CS1

iospal

iospace

mwr-
MW-

MS0-

mb

membank<3:0>

bank

CE-

map<0:1>

7C190

mdb0<7:0>

Y<3:0>

TIMER-
timer-

CS-

timer

AM9513

mdb<15:00>
DB<15:00>

mrd-
mwr- RD-

WR-

X2
CD-

mab05

map<15:12>

mab<15:06>

mdb<31:00>

MAB<15:06>

m mab<7:0>

mabuffer0

74AS244

m mab<2:0>
Y<2:0>

D<6:4>

mwr-
D[37]Y[37]/GND
OE?-

mabuffer<1:3>

74AS244

mab<13:02>

/GND
OE?-

D3 Y3
t mwr[01]-

t m mab0<2:0>b m mab0<2:0>

b mwr[01]-

term0

series4

AB<15:02>

DB<31:00>

mab<15:02>

SEL<3:0>-

mrd-WR-
RD- timeclk

TIMECLK

mwr-

FRAMEWR-

Y<3:0>

D<31:00>

CS0-
mbsel<3:0>-

EN<7:0>
LDCK

ldckLDCNT<0:2>
ldcount<0:2>

6



7
8

12

39

55

46

43

58

52

146

128

164

2 18

2
1

11

10

8

9

7

19
15

18
14

1

6

6

10

10

10

10

11 9

13 7

14

11 10

SDOBUS<08:15>
sdobus<08:15>
D

LDCNT<0:7>
wcnt<0:7>

Q?

pdb<0:1> <7:0>
PDB
dspreq[01]

reset-
clk

CLK
RESET-

pab<0:1> <3:0>

pdb<0:1> <7:0>

YB

YA

bootpab<0:1><3:0>

pab0 <3:0>
pab1 <3:0>
PAB1

op[01]1

PAB

BOOTPAB

pabbuf.<3:0>

74LS244AB

MPDF[01]
MINT[01]
SPDF[01]
SINT[01]

DSPBG[01]

buscontrol

busctl

xpack

X0SEL-

PDB

PAB0

XWRITE-
xwrite-

xwrite-
XWRITE-

XBG-
xbg[01]-

XMS-
xms-

XDEN-
xsel1-

XDEN-

xsel0-

xbg[01]-xreq

XMS-
xms-

dspbg[01]
PR[01]-

Y[45]
CLR[01]-

dspbg[01]-

Q[01]-

arbiter

74F74

Q[01]

DSPBG-
dspbg[01]-

piobpal[01]

piob

mpg[01]-
mpw[01]-MPG-

MPW-

Y1 sz-
Y0

P2

sxbar

sdi[01]sdi<07:00>

ibuf.[01]

74LS244

D

SLI

SDI

TIMECLK

dspsold[01]
SOLD

sold[01]
D

buf.[67]

74LS244

mtimeclk

/GND

spdf[01]

spg[01]-
spw[01]-SPG-

SPW-

SPDF

PAB

pullup

BI8981 p<0:1>

dsp
Z-
MMD0

PDB

CLK
RESET-
io<0:1>

io

clk
reset-

D
dspsdo[01]sdo[01]

buf.[45]

74LS244

SDOCLK

SCLK

RESET-

GND?

D

D

D

D

buf.2

74LS244

buf.3

74LS244

buf.1

74LS244
buf.0

74LS244

P2

sxbar

buf

74LS244
OE?-

OE?-
ibuf

74LS244

mclk

msclk

mreset-

clk

sclk

reset-

p<0:1>

dsp

pullup

BI8981

io<0:1>

io
Z-
MMD0

MBSEL
pu[89]

Y[89]

/GND

/GND

timeclk

Y6
Y7

SINT
sint[01]

smmd0

mz-
mmmd0

piobpal0

piob

piobpal1

piob

dspreq[01]
/GND

D[01]
CK[01]

vbus

vme

XREQ
xbg[01]-

XBG[01]-
XPACK

pdb[01] <7:0>
reset-CLK

RESET-

clkX1SEL-

CLK

SCLK

RESET-

SDIBUS<07:00>

TIMECLK

djumper[01]

8injumper

djumper[23]

8injumper

Y

Y

d[01]

doutjumper[23]

8outjumper

doutjumper[01]

8outjumper

D SDOBUS<07:00>
sdobus<07:00>

D<07:00>

D<07:00>

Y<07:00>

Y<07:00>

WCLK D

D

lfcounter

74AS869

mwclk wclk

ibuf.4

74LS244

ibuf.5

74LS244

OP<0:1>

D

/inverter.[23]

74ALS04

op[01]<0:1>

CLK
clk

cc[01]

INT
PDF mint[01]

mpdf[01]

pabbuf

74LS244AB
OE?-

DA
bootpab0<3:0>

bootpab1<3:0>
DB

pab<0:1> <3:0>

pab0 <3:0>

pab1 <3:0>

p<0:1>

dsp

PW-
PG-

PW-
PG-

pdb<0:1> <7:0>
PDB

op[01]<0:1>
CC

cc[01]
OP

DSPREQ

MMD1
smmd1

Y10

Y11 MMD1
mmmd1

SDIBUS<08:15>
sdi<08:15>

CK

/GND
[PT]E-

wclk
SLCK

SP
msp sp

S?
sp-

D
/inverter.4

74ALS04

SYNC
sp

7



20

14
16

2

19

22

9

15

11
17

12
10
27
28

18

13

3

7

6

4

77

14

18

26

25

1

19

2 18

4 16

6 14

1 19

11
12

1
4

10

7

19
1

16

75

7
5

6
4

16

23
18

1
13

15 5

317 1 2

3 4

a06

write-

N

XBG[01]-

a06

apu9

am2
/GNDB2

Y<3:0>-

DEN[01]-DEN-

SEL-
slvsel-

/GND

apu10
apu11/GND

vmepbuf

74LS244AB
OE[AB]-

vmembuf

74LS244
OE?-

/GNDvmeambuf

74LS244
OE?-

/GND
OE?-

/GND vmeabuf

74LS244

B[035]

match-

slv[01]den-

vmepbuf.<3:0>

74LS244AB

vme a<04:01>

ds[01]-

pdb[01] <7:0>

AS-

valid-
SLV-
CLK

valid-
Y-

vmebus

P1

DIRxcvr[01]

74LS245

D

vmeabuf.<7:0>

74LS244
a<15:08>

AM<5:0>
vme am<5:0>

vme a<15:08>

vme d<07:00>

D

vmeambuf.<5:0>

74LS244

am<5:0>

LWORD-

WRITE-

AS-

DS[01]-

vme lword-

vme write-

vme as-

vme ds[01]

D0

D1

D2

vmembuf.[34]

74LS244

D

YYY

vmembuf

74LS244

vmembuf

74LS244

vmembuf

74LS244

a cmp

74ALS520

A<7:0>B<7:0>

/GND
G- Y-

addrsw[01]

HEXSW

b<15:8>

addrpu

BI8981

am cmp

74ALS521

G-

as-

lword-

slvsel-
SLVSEL-

DTACK-

BERR-

DTACK-

BERR-

vmebus

P1

DEN-

DDIR

slvdir-

slvden-

slvdir

clk busctl

68172

VME-
LBR-

ONBD
RELSE
BGIN-
MAS-

/GND

apu11

Y10
Y11

reset-
RESET-

RW-
write-

DSI

LDTACK-

LBERR-

DS[01]-

lword-
LWORD-

vmectl

vmepal

dsi

A05
vme a05 dsi

DSI

BERR-

D

vmeambuf.7

74LS244

A<15:08>

A<5:0>
A<7:6>

D<07:00> A<7:0>B<7:0>
OE-

A<04:01>

A06
vme a06

D

B[7641]

vme

clkRESET-
CLK

reset-

ldtack-

lberr-

lberr-

XMS-
XPACK

X0SEL-

PDB

PAB0

vmebg[01]-

XWRITE-

X1SEL-slvden- slv[01]den-

Y[124]
apu[124]

ldtack-
DTACK2-

ldtack-

Y0
Y3lberr-

NTC?

LBG-
reset-

clk
TCLK

/GND
OE-

apu10

vme dtack-

vme berr-

BG[01]-

slvdir-
D

/inverter.0

74ALS04

XREQD
/inverter.1

74ALS04

a05 slvsel

vmeambuf.6

74LS244

a04
a05

DA
DB

YA
PAB1

pab1 <3:0>
pab0 <3:0>YB

pm[01]sel-

SEL[01]-
pm[01]sel-

slv0den-
slv1den-

apu9
Y9

8


