
Tohoku University Array Control System (TACS)

P
C

I bu
s

e
th

e
rn

et

32bit

BIAS

clock driver

isolator

32bit

32bit

M
U
X

16bit×4

16bit

Front End

L
A

N

モーションコントローラ
(LPC-742020)

LINUX

Power

PowerRCV

16bit
command

image 
data

16ch output

clock
bias

Array Dewar

PC

2015/5/7 T. Ichikawa
2022/9/24 T. Ichikawa

ADC
8chADC

Pre Amp
8chPre Amp

VIRGO (HgCdTe 2048x2048)

(configuration)

Source Follower

P
h
o
to

-
c
o
u
p
le

r 

P
h
o
to

-
c
o
u
p
le

r 

TUFPAC

isolator

32bit

32bit

M
U
X

16bitP
h
o
to

-
c
o
u
p
le

r 

P
h
o
to

-c
o
u
p
le

r 
32bit

image 
data

インターフェース社
PFA-C13NN19V(L6)D12 

 Intel Atom N2800搭載_13スロットショートサイズ
Interface Linux System (Debian系オリジナル、32ビット)

インターフェース社
PCI-2772C 20MSPS DIO32点TTL(DMA転送)インターフェース社

PCI-2772C 20MSPS DIO32点TTL(DMA転送)

インターフェース社
PCI-2772C 20MSPS DIO32点TTL(DMA転送)

TEXIO PW24-1.5AQCPU

ﾓｰﾀｰ
(PK523A-M30)

ドライバ
(SD5103P3)

フィルター



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Title

Number RevisionSize

A2

Date: 2015/05/27 Sheet    of
File: E:\PCB5\..\cablingVIRGO3.Sch Drawn By:

DSP PIO Isolator

Power Rcv

18
P 

H
er

m
et

ic

Cable Connections (VIRGO in TONIC2) dewar

CLC01+
CLC01-
CLC02+
CLC02-
CLC03+
CLC03-
CLC04+
CLC04-
CLC05+
CLC05-
CLC06+
CLC06-
CLC07+
CLC07-
CLC08+
CLC08-
CLC09+
CLC09-
CLC10+
CLC10-
CLC11+
CLC11-
CLC12+
CLC12-
CLC13+
CLC13-
CLC14+
CLC14-
CLC15+
CLC15-

CLC0+
CLC0-

DI-1+
DI-1-
DI-2+
DI-2-
DI-3+
DI-3-
DI-4+
DI-4-
DI-5+
DI-5-
DI-6+
DI-6-
DI-7+
DI-7-
DI-8+
DI-8-
DI-9+
DI-9-

DI-10+
DI-10-
DI-11+
DI-11-
DI-12+
DI-12-
DI-13+
DI-13-
DI-14+
DI-14-
DI-15+
DI-15-
DI-16+
DI-16-
DI-17+
DI-17-
DI-18+
DI-18-
DI-19+
DI-19-
DI-20+
DI-20-
DI-21+
DI-21-
DI-22+
DI-22-
DI-23+
DI-23-
DI-24+
DI-24-
DI-25+
DI-25-
DI-26+
DI-26-
DI-27+
DI-27-
DI-28+
DI-28-

DI-29-
DI-29+

DI-30+
DI-30-
DI-31+
DI-31-

DI-0+
DI-0-

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

J2

PCR96

DI-1+
DI-1-
DI-2+
DI-2-
DI-3+
DI-3-
DI-4+
DI-4-
DI-5+
DI-5-
DI-6+
DI-6-
DI-7+
DI-7-
DI-8+
DI-8-
DI-9+
DI-9-

DI-10+
DI-10-
DI-11+
DI-11-
DI-12+
DI-12-
DI-13+
DI-13-
DI-14+
DI-14-
DI-15+
DI-15-

DI-0+
DI-0-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

J1

PCR96

DO-1+
DO-1-
DO-2+
DO-2-
DO-3+
DO-3-
DO-4+
DO-4-
DO-5+
DO-5-
DO-6+
DO-6-
DO-7+
DO-7-
DO-8+
DO-8-
DO-9+
DO-9-
DO-10+
DO-10-
DO-11+
DO-11-
DO-12+
DO-12-
DO-13+
DO-13-
DO-14+
DO-14-
DO-15+
DO-15-
DO-16+
DO-16-
DO-17+
DO-17-
DO-18+
DO-18-
DO-19+
DO-19-
DO-20+
DO-20-
DO-21+
DO-21-
DO-22+
DO-22-
DO-23+
DO-23-
DO-24+
DO-24-
DO-25+
DO-25-
DO-26+
DO-26-
DO-27+
DO-27-
DO-28+
DO-28-

DO-29-
DO-29+

DO-30+
DO-30-
DO-31+
DO-31-

DO-0+
DO-0-

pmc

frameStart

reduceOut

TRIG

SELECT

+17V_SRC
+17V_RTN

-17V_SRC
-17V_RTN

+6V(D)_SRC
+6V(D)_RTN

1
9
2

10
3

11
4

12
5

13
6

14
7

15
8

J2
DB15

PCR20

A
B
C
D
E
F

H
J

K
L

M
N
P
R
S
T
U

G

C?

HERMETIC18

DAT1-1-
DAT1-1+

DAT1-3-
DAT1-3+

DAT1-4-
DAT1-4+

DAT1-2-
DAT1-2+

DAT1-5-
DAT1-5+

DAT1-7-
DAT1-7+

DAT1-8-
DAT1-8+

DAT1-6-
DAT1-6+

DAT2-1-
DAT2-1+

DAT2-3-
DAT2-3+

DAT2-4-
DAT2-4+

DAT2-2-
DAT2-2+

DAT2-5-
DAT2-5+

DAT2-7-
DAT2-7+

DAT2-8-
DAT2-8+

DAT2-6-
DAT2-6+

A
B
C
D
E
F

H
J

K
L

M
N
P
R
S
T
U
V
W
X
Y
Z
a
b
c
d
e
f
g
h
j

G

C?

HERMETIC32

A
B
C
D
E
F

H
J

K
L

M
N
P
R
S
T
U
V
W
X
Y
Z
a
b
c

G

J?

HERMETIC26

26
P 

H
er

m
et

ic

SHIELD

B
ia

s (
A

na
lo

g)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

PCR1

PCR20

IN1+
IN1-
IN2+
IN2-

IN3-
IN4+
IN4-

IN5+
IN5-
IN6+
IN6-

IN7+
IN7-
IN8+
IN8-

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

PCR1

PCR20

IN1+
IN1-
IN2+
IN2-

IN3+
IN3-
IN4+
IN4-

IN5+
IN5-
IN6+
IN6-

IN7+
IN7-
IN8+
IN8-

8c
hP

re
A

m
p

8c
hP

re
A

m
p

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

PCR1

PCR20

V1+
V1-
V2+
V2-
V3+
V3-
V4+
V4-

V5+
V5-
V6+
V6-
V7+
V7-
V8+
V8-

OUT1+

OUT2+

OUT3+

OUT4+

OUT5+

OUT6+

OUT7+

OUT8+
OUT1-

OUT2-

OUT3-

OUT4-

OUT5-

OUT6-

OUT7-

OUT8-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

PCR2

PCR28

8c
hA

D
C

SHIELD

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

PCR1

PCR20

V1+
V1-
V2+
V2-
V3+
V3-
V4+
V4-

V5+
V5-
V6+
V6-
V7+
V7-
V8+
V8-

OUT1+

OUT2+

OUT3+

OUT4+

OUT5+

OUT6+

OUT7+

OUT8+
OUT1-

OUT2-

OUT3-

OUT4-

OUT5-

OUT6-

OUT7-

OUT8-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

PCR2

PCR28

8c
hA

D
C

SHIELD

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

PCR1

PCR20

V1+
V1-
V2+
V2-
V3+
V3-
V4+
V4-

V5+
V5-
V6+
V6-
V7+
V7-
V8+
V8-

OUT1+

OUT2+

OUT3+

OUT4+

OUT5+

OUT6+

OUT7+

OUT8+
OUT1-

OUT2-

OUT3-

OUT4-

OUT5-

OUT6-

OUT7-

OUT8-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

PCR2

PCR28

8c
hA

D
C

SHIELD

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

PCR1

PCR20

V1+
V1-
V2+
V2-
V3+
V3-
V4+
V4-

V5+
V5-
V6+
V6-
V7+
V7-
V8+
V8-

OUT1+

OUT2+

OUT3+

OUT4+

OUT5+

OUT6+

OUT7+

OUT8+
OUT1-

OUT2-

OUT3-

OUT4-

OUT5-

OUT6-

OUT7-

OUT8-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

PCR2

PCR28

8c
hA

D
C

SHIELD

shield

shield

cable length 740 mm

ucRstEn

ucRstSel

reduceOut

frameStart

pmc

vpD

SHIELD

ACLK11

iSlew

iIdle

vhiRowEn

vhiReset

vrstUc

VAGND

VAGND

VAGND

ucRstEn

ucRstSel

reduceOut

frameStart

pmc

41
P 

H
er

m
et

ic

TS4+
TS3+

TS2-
TS1-

vCAS

vnD

vpUc

vloReset

vloRowEn

vdetCom

unOut

vnUc

vsub

VAGNDVAGND

shield6

shield4

iSlew

iIdle

vhiRowEn

vhiReset

vrstUc

VAGND

VAGND

VAGND
vCAS

vpUc

vloReset
vloRowEn

vdetCom

unOut

vnUc

vsub

VAGND

shield3

VAGND

shield6

shield4

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

A?

CON51

vhiReset
vpD
shield5
ucRstEn
ucRstSel
reduceOut
shield2
frameStart
pmc
NC
NC
TS4+
TS3+
TS2-
TS1-
shield3
iIdle
iSlew
vCas
vnD
vhiRowEn

vrstUc
vpUc

vout1
vout3
vout5
vout7
vout9
vout11
vout13
vout15
shield6
vloReset
vloRowEn
vnOut
vnUc
vdetCom

shield4
vout2
vout4
vout6
vout8
vout10
vout12
vout14
vout16

vsub
vsub

ucRstEn

unRstSel

Select1

Select2

Select3

Octagon Select

Octagon Select

Octagon Select

TS4+
TS3+
TS2-
TS1-

Pt5+
Pt6+
Pt7-
Pt8-

Pt1+
Pt2+
Pt3-
Pt4-

Pt5+
Pt5+
Pt7-
Pt8-

Pt1+
Pt2+
Pt3-
Pt4-

iSlew

iIdle

vhiRowEn

vhiReset

vrstUc

VAGND

VAGND

VAGND
vCAS

vpUc

vloReset
vloRowEn

vdetCom

unOut

unUc

vsub

VAGND

shield3

VAGND

shield6

shield4

ucRstEn

ucRstSel

reduceOut

frameStart

pmc

OUT2-

OUT4-

OUT6-

OUT8+

OUT10-

OUT12-

OUT14-

OUT16-

OUT1-

OUT3-

OUT5+

OUT7+

OUT9-

OUT11-

OUT13-

OUT15-

vsub

vpD
vnD

shield2

vpD
vnD

shield5

OUT1+

OUT2+

OUT3+

OUT4+

OUT5+

OUT6+

OUT7+

OUT8+

OUT9+

OUT10+

OUT11+

OUT12+

OUT13+

OUT14+

OUT15+

OUT16+

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

R?

CON21

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

R?

CON21

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

R?

MDM51

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

R?

MDM51

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

R?

MDM31

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

R?

MDM31

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

J?

MDM25

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

J?

MDM25

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

C

CON41

vsub

C
lo

ck
 D

ri
ve

r

ACLK7

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

J1

PCR28

ACLK8

ACLK9

ACLK10

SHIELD

B
ia

s(
D

ig
ita

l)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

PCR?

PCR20

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

PCR?

PCR20

vpOut

vpOut vpOut

1
2

J?

CON2

vpOut
VAGND

VIRGO

offchipamp

Radiation Shield

TS4+
TS3+
TS2-
TS1-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

PCR1

PCR20

IN1+
IN1-
IN2+
IN2-

IN3+
IN3-
IN4+
IN4-

IN5+
IN5-
IN6+
IN6-

IN7+
IN7-
IN8+
IN8-

GND

IN3+

minus refers reference

VAGND

VAGND

vsub

shield3

OUT1+
OUT1-

vout1

vout2
OUT2+
OUT2-

OUT3+
OUT3-

vout3

vout4

OUT4+
OUT4-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J1

CON8X2

1
2
3
4
5
6
7
8

J?

CON8

OUT5+
OUT5-

vout5

vout6
OUT6+
OUT6-

OUT7
OUT7-

vout7

vout8

OUT8+
OUT8-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J3

CON8X2

1
2
3
4
5
6
7
8

J?

CON8

OUT9+
OUT9-

vout9

vout10

OUT10+
OUT10-

OUT11+
OUT11- vout11

vout12
OUT12+
OUT12-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J5

CON8X2

1
2
3
4
5
6
7
8

J?

CON8

OUT13+
OUT13-

vout13

vout16

vout14

OUT14+
OUT14-

OUT15+
OUT15-

vout15

OUT16+
OUT16-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J6

CON8X2

1
2
3
4
5
6
7
8

J?

CON8

Pt5+
Pt6+
Pt7-
Pt8-

Pt1+
Pt2+
Pt3-
Pt4-

BIASin
VAGND VAGND

BIASin

B
ia

s (
V

FE
T

) BIASin
VAGND

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

PCR?

PCR20

1
2
3
4

J?

CON4
1
2
3
4

J?

CON4

HEATER+
HEATER-

HEATER+
HEATER-

HEATER+
HEATER-

1
2
3
4

J?

CON4
1
2
3
4

J?

CON4
1
2

J?

CON2

Te
m

pe
ra

tu
re

 C
on

tro
lle

r

2015/05/03 T. Ichikawa

+17V(VA)_SRC
+17V(VA)_RTN

+8V(VD)_SRC
+8V(VD)_RTN

TEXIO PW24-1.5AQ

-17V(1.0A) (0.38A)
GND

+8V(0.5A) (0.02A)
GND
+17V(1.5A)(0.71A)
GND

+6V(2A) (1.03A)
GND

8m

0.7m (or +7.3m)

shield(GND)

ichikawa
線

ichikawa
線



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Title

Number RevisionSize

A3

Date: 2015/05/03 Sheet    of
File: F:\PCB5\..\PowerRcvVIRGO3.Sch Drawn By:

B1

PSG3 CB 2

CG 4

C
G

5

C
G

6

BNX2

BNX002

B1

PSG3 CB 2

CG 4
C

G
5

C
G

6

BNX3

BNX002

B1

PSG3 CB 2

CG 4

C
G

5

C
G

6

BNX4

BNX002

C2
10uF/20V

R2

1.3K

R6
120

C8

33uF/20

C3
10uF/20V

R3

240

R11
2.7K C17

33uF/20

C4
10uF/20V C19

270uF/16

+15V

-15V

Vcc

SENS 2

+5V 1

OFF5

IN+4

G
N

D
3

REF2

LT1529-5

+17V(VA)_SRC
+17V(VA)_RTN

+17V_SRC
+17V_RTN

-17V_SRC
-17V_RTN

+6V(D)_SRC
+6V(D)_RTN

A1 1

A2 2

A3 3

A4 4

A5 5

A6 6

A7 7

A8 8

A9 9

A10 10

A11 11

A12 12

A13 13

A14 14

A15 15

A16 16

A17 17

A18 18

A19 19

A20 20

A21 21

A22 22

A23 23

A24 24

A25 25

A26 26

A27 27

A28 28

A29 29

A30 30

A31 31

A32 32

B1 33

B2 34

B3 35

B4 36

B5 37

B6 38

B7 39

B8 40

B9 41

B10 42

B11 43

B12 44

B13 45

B14 46

B15 47

B16 48

B17 49

B18 50

B19 51

B20 52

B21 53

B22 54

B23 55

B24 56

B25 57

B26 58

B27 59

B28 60

B29 61

B30 62

B31 63

B32 64

C1 65

C2 66

C3 67

C4 68

C5 69

C6 70

C7 71

C8 72

C9 73

C10 74

C11 75

C12 76

C13 77

C14 78

C15 79

C16 80

C17 81

C18 82

C19 83

C20 84

C21 85

C22 86

C23 87

C24 88

C25 89

C26 90

C27 91

C28 92

C29 93

C30 94

C31 95

C32 96

DIN1

DIN96

+8V(VD)_SRC
+8V(VD)_RTN

1
9
2

10
3

11
4

12
5

13
6

14
7

15
8

J2
DB15

DGND
Vcc
DGND
AGND
+15V
AGND
-15V
AGND

+13V(VA)
VAGND

VAGND

+17V_SRC
+17V_RTN

-17V_SRC
-17V_RTN

+6V(D)_SRC
+6V(D)_RTN

+8V(VD)_SRC
+8V(VD)_RTN

B1

PSG3 CB 2

CG 4

C
G

5

C
G

6

BNX9

BNX002
C20

270uF/16

+8V(VD)

+17(VA)_SRC
+17V(VA)_RTN

+13V(VA)B1

PSG3 CB 2

CG 4

C
G

5

C
G

6

BNX10

BNX002 ADJUST 1

+OUT 5

ON2

IN+4

G
N

D
3

REG4

LM2941

C7
10uF/20V

R5

1K

R12
4.7K

C18

33uF/20

ADJUST 1

-OUT 5

ON2

IN-3

G
N

D
4

REF1
LM2991

-14.99(measured)

5.0 1999/12/10 Checked  (T.Ichikawa)

1999/12/23 modified (T.Ichikawa)

AGND

SHILD

3A

3A

1A

1A

2001/01/11 modified (T.Ichikawa)

1
2
3
4

CON1

CON2X2 DGND

R?
75k

2001/06/15 modified (T.Ichikawa)

バグ

Power Reciever (VIRGO)

SHIELD
HAGND

2004/02/12 shield added(T.Ichikawa)

4.7uF Tant (as close to LT1529 as possible)

>22 uF Tant (as close to LT2941 as possible)

1 uF Tant (as close to LM2991 as possible)

>22 uF Tant (as close to LT2941 as possible)

2005/05/16 LT1085 mounted(T.Ichikawa)

ADJUST 1

+OUT 2IN+3

REG2
LM1085

+8V(VD)

2010/05/07 (T.Ichikawa)

2011/07/26 One KENWOOD (T.Ichikawa)

ADJUST 1

+OUT 5

ON2

IN+4

G
N

D
3

REG4

LM2941

C7
10uF/20V

R5

1K

R12
5.3K

8.3V (measured)

2015/05/01 4output One TEXIO (T.Ichikawa)



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10

10

11

11

12

12

D D

C C

B B

A A

Title

Number RevisionSize

A1

Date: 2014/03/17 Sheet    of
File: H:\backup\..\PIOV2.sch Drawn By:

CLC01+
CLC01-
CLC02+
CLC02-

Vcc

Vcc

R10 R11

DI-1+

R12

DI-1-

R13

DI-2+

DI-2-

CLC03+
CLC03-

CLC04+
CLC04-
CLC05+
CLC05-
CLC06+
CLC06-

Vcc

Vcc

R14 R22 R23 R24

CLC07+
DI-3+ CLC07-

DI-3-

CLC08+

DI-4+

CLC08-

DI-4-

CLC09+
CLC09-
CLC10+
CLC10-

Vcc

Vcc

R25 R26 R27 R28

CLC11+
CLC11-

CLC12+
CLC12-
CLC13+
CLC13-
CLC14+
CLC14-

Vcc

Vcc

R29 R30 R31 R32

CLC15+
CLC15-

CLC0+
CLC0-

DI-5+

DI-5-

DI-6+

DI-6-

DI-7+

DI-7-

DI-8+

DI-8-

DO-1

DO-2

DO-3

DO-4

DO-5

DO-6

DO-7

DO-8

DO-9

DO-10

DO-11

DO-12

DO-13

DO-14

DO-15

DO-0

CLC01+
CLC01-
CLC02+
CLC02-
CLC03+
CLC03-
CLC04+
CLC04-
CLC05+
CLC05-
CLC06+
CLC06-
CLC07+
CLC07-
CLC08+
CLC08-
CLC09+
CLC09-
CLC10+
CLC10-
CLC11+
CLC11-
CLC12+
CLC12-
CLC13+
CLC13-
CLC14+
CLC14-
CLC15+
CLC15-

CLC0+
CLC0-

DI-1
DI-2
DI-3
DI-4
DI-5
DI-6
DI-7

DI-8

DI-17+

DI-17-

DI-18+

DI-18-

DI-19+

DI-19-

DI-20+

DI-20-

DI-21+

DI-21-

DI-22+

DI-22-

DI-23+

DI-23-

DI-24+

DI-24-

DI-17
DI-18
DI-19
DI-20
DI-21
DI-22
DI-23

DI-24

DI-9+

DI-9-

DI-10+

DI-10-

DI-11+

DI-11-

DI-12+

DI-12-

DI-13+

DI-13-

DI-14+

DI-14-

DI-15+

DI-15-

DI-16+

DI-16-
DI-16

DI-25+

DI-25-

DI-26+

DI-26-

DI-27+

DI-9

DI-27-

DI-10

DI-28+

DI-11

DI-28-

DI-12
DI-13
DI-14
DI-15

DI-29+

DI-29-

DI-30+

DI-30-

DI-31+

DI-31-

DI-0+

DI-0-

DI-25
DI-26
DI-27
DI-28
DI-29
DI-30
DI-31

DI-0

DI-1+
DI-1-
DI-2+
DI-2-
DI-3+
DI-3-
DI-4+
DI-4-
DI-5+
DI-5-
DI-6+
DI-6-
DI-7+
DI-7-
DI-8+
DI-8-
DI-9+
DI-9-
DI-10+
DI-10-
DI-11+
DI-11-
DI-12+
DI-12-
DI-13+
DI-13-
DI-14+
DI-14-
DI-15+
DI-15-
DI-16+
DI-16-
DI-17+
DI-17-
DI-18+
DI-18-
DI-19+
DI-19-
DI-20+
DI-20-
DI-21+
DI-21-
DI-22+
DI-22-
DI-23+
DI-23-
DI-24+
DI-24-
DI-25+
DI-25-
DI-26+
DI-26-
DI-27+
DI-27-
DI-28+
DI-28-

DI-29-
DI-29+

DI-30+
DI-30-
DI-31+
DI-31-

DI-0+
DI-0-

DI-1
DI-2
DI-3
DI-4
DI-5
DI-6
DI-7

DI-8
DI-9
DI-10
DI-11
DI-12
DI-13
DI-14
DI-15

DI-16
DI-17
DI-18
DI-19
DI-20
DI-21
DI-22
DI-23

DI-24
DI-25
DI-26
DI-27
DI-28
DI-29
DI-30
DI-31

DI-0

DO-0
DO-1
DO-2
DO-3
DO-4
DO-5
DO-6
DO-7

DO-8
DO-9
DO-10
DO-11
DO-12
DO-13
DO-14
DO-15

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
A33
A34
A35
A36
A37
A38
A39
A40
B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32
B33
B34
B35
B36
B37
B38
B39
B40

CON2

HIF6-80PA

R33

R34

R35

R36

R37

R46

Vcc

Vcc

R47

R48

R49

R50

R51

R52

Vcc

Vcc

1 2

U1A

74HC14

3 4

U1B

74HC14

5 6

U1C

74HC14

89

U1D

74HC14

R53

R54

Vcc

Vcc

R55

R56

Vcc

Vcc

1 2

U2A

74HC14

3 4

U2B

74HC14

5 6

U2C

74HC14

89

U2D

74HC14

R57

R58

Vcc

Vcc

R59

R60

Vcc

Vcc

1 2

U3A

74HC14

3 4

U3B

74HC14

5 6

U3C

74HC14

89

U3D

74HC14

R61

R62

Vcc

Vcc

R63

R64

Vcc

Vcc

1 2

U4A

74HC14

3 4

U4B

74HC14

5 6

U4C

74HC14

89

U4D

74HC14

R65

R66

Vcc

Vcc

R67

R68

Vcc

Vcc

1 2

U5A

74HC14

3 4

U5B

74HC14

5 6

U5C

74HC14

89

U5D

74HC14

R69

R70

Vcc

Vcc

R71

R72

Vcc

Vcc

1 2

U6A

74HC14

3 4

U6B

74HC14

5 6

U6C

74HC14

89

U6D

74HC14

R73

R74

Vcc

Vcc

R75

R76

Vcc

Vcc

1 2

U7A

74HC14

3 4

U7B

74HC14

5 6

U7C

74HC14

89

U7D

74HC14

R77

R78

Vcc

Vcc

R79

R80

Vcc

Vcc

1 2

U8A

74HC14

3 4

U8B

74HC14

5 6

U8C

74HC14

89

U8D

74HC14

Vcc

R81

R82

R83

R84

R85

R86

R87

R88

R89

R90

R91

R92

R93

R94

R95

R96

R97

R98

R99

R100

R101

R102

R103

R104

R105

R106

R107

R108

R109

R142

R143

R144

R145

R146

R147

R148

R149

R150

R151

R152

R153

R154

R155

R156

R157

R158

R159

R160

R161

R162

R163

R164

R165

R166

R167

R168

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

J2

PCR96

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

P1

PCI5V32BIT

1
CON5

CON1

1
CON6

CON1

A02

A13

A24

A35

A46

A57

A68

A79

B0 18

B1 17

B2 16

B3 15

B4 14

B5 13

B6 12

B7 11

E19

DIR1

V
C

C
20

G
N

D
10

U15

74HC245

Vcc

Vcc

A02

A13

A24

A35

A46

A57

A68

A79

B0 18

B1 17

B2 16

B3 15

B4 14

B5 13

B6 12

B7 11

E19

DIR1

V
C

C
20

G
N

D
10

U17

74HC245

Vcc

A02

A13

A24

A35

A46

A57

A68

A79

B0 18

B1 17

B2 16

B3 15

B4 14

B5 13

B6 12

B7 11

E19

DIR1

V
C

C
20

G
N

D
10

U18

74HC245

Vcc

1011

U1E

74HC14

Vcc

1213

U1F

74HC14

1011

U2E

74HC14

Vcc

1213

U2F

74HC14

1011

U3E

74HC14

Vcc

1213

U3F

74HC14

1011

U4E

74HC14

Vcc

1213

U4F

74HC14

1011

U5E

74HC14

Vcc

1213

U5F

74HC14

1011

U6E

74HC14

Vcc

1213

U6F

74HC14

1011

U7E

74HC14

Vcc

1213

U7F

74HC14

1011

U8E

74HC14

Vcc

1213

U8F

74HC14

A02

A13

A24

A35

A46

A57

A68

A79

B0 18

B1 17

B2 16

B3 15

B4 14

B5 13

B6 12

B7 11

E19

DIR1

V
C

C
20

G
N

D
10

U16

74HC245

C1

0.1uF
C2

1.0uF/35V
C3
10uF/25V

Vcc

C4
0.01uF

C5
0.01uF

C6
0.01uF

C7
0.01uF

C8
0.01uF

C10
0.01uF

Vcc

C14
0.01uF

C15
0.01uF

C16
0.01uF

C17
0.01uF

C19
0.01uF

C13
0.01uF

C12
0.01uF

Vcc

C24
0.01uF

C25
0.01uF

C26
0.01uF

Isolation PIO for DSP board

2000/12/30 (T. Ichikawa)

Vcc

Vcc

Vcc

Vcc

Vcc

1

2

3

L1

EMIFLT

1
CON1

CON1

Vcc

1

2
7V

cc
8

G
N

D
5

PC3A

HCPL-0630

4

3
6

PC3B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC4A

HCPL-0630

4

3
6

PC4B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC19A

HCPL-0630

4

3
6

PC19B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC20A

HCPL-0630

4

3
6

PC20B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC21A

HCPL-0630

4

3
6

PC21B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC22A

HCPL-0630

4

3
6

PC22B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC23A

HCPL-0630

4

3
6

PC23B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC24A

HCPL-0630

4

3
6

PC24B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC25A

HCPL-0630

4

3
6

PC25B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC26A

HCPL-0630

4

3
6

PC26B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC27A

HCPL-0630

4

3
6

PC27B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC28A

HCPL-0630

4

3
6

PC28B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC29A

HCPL-0630

4

3
6

PC29B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC30A

HCPL-0630

4

3
6

PC30B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC31A

HCPL-0630

4

3
6

PC31B

HCPL-0630

1

2
7V

cc
8

G
N

D
5

PC32A

HCPL-0630

4

3
6

PC32B

HCPL-0630

1 3
D5

1SS193

1 3
D6

1SS193

1 3
D7

1SS193

1 3
D8

1SS193

1 3
D9

1SS193

1 3
D10

1SS193

1 3
D11

1SS193

1 3
D12

1SS193

1 3
D13

1SS193

1 3
D14

1SS193

1 3
D15

1SS193

1 3
D16

1SS193

1 3
D17

1SS193

1 3
D18

1SS193

1 3
D19

1SS193

1 3
D20

1SS193

1 3
D21

1SS193

1 3
D22

1SS193

1 3
D23

1SS193

1 3
D24

1SS193

1 3
D25

1SS193

1 3
D26

1SS193

1 3
D27

1SS193

1 3
D28

1SS193

1 3
D29

1SS193

1 3
D30

1SS193

1 3
D31

1SS193

1 3
D32

1SS193

1 3
D33

1SS193

1 3
D34

1SS193

1 3
D35

1SS193

1 3
D36

1SS193

Vcc

GND

C9
0.1uF

Vcc

GND

C11
0.1uF

Vcc

GND

C28
0.1uF

Vcc

GND

C29
0.1uF

Vcc

GND

C32
0.1uF

Vcc

GND

C33
0.1uF

Vcc

GND

C34
0.1uF

Vcc

GND

C38
0.1uF

Vcc

GND

C18
0.1uF

Vcc

GND

C27
0.1uF

Vcc

GND

C30
0.1uF

Vcc

GND

C31
0.1uF

Vcc

GND

C35
0.1uF

Vcc

GND

C36
0.1uF

Vcc

GND

C37
0.1uF

Vcc

GND

C39
0.1uF

1A1 1Y 2

1Z 3

G 4

2Z 52Y 62A7

GND8

3A9 3Y 10

3Z 11

G 12

4Z 134Y 144A15

VCC16

I5

75ALS192

1A1 1Y 2

1Z 3

G 4

2Z 52Y 62A7

GND8

3A9 3Y 10

3Z 11

G 12

4Z 134Y 144A15

VCC16

I6

75ALS192

Vcc

1A1 1Y 2

1Z 3

G 4

2Z 52Y 62A7

GND8

3A9 3Y 10

3Z 11

G 12

4Z 134Y 144A15

VCC16

I7

75ALS192

Vcc

1A1 1Y 2

1Z 3

G 4

2Z 52Y 62A7

GND8

3A9 3Y 10

3Z 11

G 12

4Z 134Y 144A15

VCC16

I8

75ALS192

Vcc



1 2 3 4 5 6 7 8

A

B

C

D

87654321

D

C

B

A

Title

Number RevisionSize

A3

Date: 11-Nov-2005 Sheet    of 
File: G:\HAWAII2PCB3\Isolator\Isolator.ddb Drawn By:

DAT1-15
DAT1-14
DAT1-13
DAT1-12
DAT1-11
DAT1-10
DAT1-9
DAT1-8
DAT1-7
DAT1-6
DAT1-5
DAT1-4
DAT1-3
DAT1-2
DAT1-1
DAT1-0

DAT2-15
DAT2-14
DAT2-13
DAT2-12
DAT2-11
DAT2-10
DAT2-9
DAT2-8
DAT2-7
DAT2-6
DAT2-5
DAT2-4
DAT2-3
DAT2-2
DAT2-1
DAT2-0

VccRCV

SDAT[0..31]

Vcc
GND

DAT1-[0..15]

DAT2-[0..15]

DAT3-[0..15]

DAT4-[0..15]

CLK2

selector
selector.sch

GND

GND

Vcc

Vcc

GND

GND

DAT3-15
DAT3-14
DAT3-13
DAT3-12
DAT3-11
DAT3-10
DAT3-9
DAT3-8
DAT3-7
DAT3-6
DAT3-5
DAT3-4
DAT3-3
DAT3-2
DAT3-1
DAT3-0

DAT4-15
DAT4-14
DAT4-13
DAT4-12
DAT4-11
DAT4-10
DAT4-9
DAT4-8
DAT4-7
DAT4-6
DAT4-5
DAT4-4
DAT4-3
DAT4-2
DAT4-1
DAT4-0

Send Out Board

1
2
Daigo Matsumoto

DI-1+
DI-1-
DI-2+
DI-2-
DI-3+
DI-3-
DI-4+
DI-4-
DI-5+
DI-5-
DI-6+
DI-6-
DI-7+
DI-7-
DI-8+
DI-8-
DI-9+
DI-9-

DI-10+
DI-10-
DI-11+
DI-11-
DI-12+
DI-12-
DI-13+
DI-13-
DI-14+
DI-14-
DI-15+
DI-15-

DI-0+
DI-0-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

J1

PCR96

A1 1

A2 2

A3 3

A4 4

A5 5

A6 6

A7 7

A8 8

A9 9

A10 10

A11 11

A12 12

A13 13

A14 14

A15 15

A16 16

A17 17

A18 18

A19 19

A20 20

A21 21

A22 22

A23 23

A24 24

A25 25

A26 26

A27 27

A28 28

A29 29

A30 30

A31 31

A32 32

B1 33

B2 34

B3 35

B4 36

B5 37

B6 38

B7 39

B8 40

B9 41

B10 42

B11 43

B12 44

B13 45

B14 46

B15 47

B16 48

B17 49

B18 50

B19 51

B20 52

B21 53

B22 54

B23 55

B24 56

B25 57

B26 58

B27 59

B28 60

B29 61

B30 62

B31 63

B32 64

C1 65

C2 66

C3 67

C4 68

C5 69

C6 70

C7 71

C8 72

C9 73

C10 74

C11 75

C12 76

C13 77

C14 78

C15 79

C16 80

C17 81

C18 82

C19 83

C20 84

C21 85

C22 86

C23 87

C24 88

C25 89

C26 90

C27 91

C28 92

C29 93

C30 94

C31 95

C32 96

DIN1

DIN96

SDAT[0..31]
DO-[0-..31-]

DO-[0+..31+]

Vcc
GND

driver
driver.sch

1

2

3

L1

EMIFLT

DO-1+
DO-1-
DO-2+
DO-2-
DO-3+
DO-3-
DO-4+
DO-4-
DO-5+
DO-5-
DO-6+
DO-6-
DO-7+
DO-7-
DO-8+
DO-8-
DO-9+
DO-9-
DO-10+
DO-10-
DO-11+
DO-11-
DO-12+
DO-12-
DO-13+
DO-13-
DO-14+
DO-14-
DO-15+
DO-15-
DO-16+
DO-16-
DO-17+
DO-17-
DO-18+
DO-18-
DO-19+
DO-19-
DO-20+
DO-20-
DO-21+
DO-21-
DO-22+
DO-22-
DO-23+
DO-23-
DO-24+
DO-24-
DO-25+
DO-25-
DO-26+
DO-26-
DO-27+
DO-27-
DO-28+
DO-28-

DO-29-
DO-29+

DO-30+
DO-30-
DO-31+
DO-31-

DO-0+
DO-0-

+ C13

10uF
C14
0.1uF

GND

DAT2-[0..15]

DAT1-[0..15]

DAT4-[0..15]

DAT3-[0..15]
SDAT[0..31]

SDAT[0..31]
DO-[0-..31-]

DO-[0+..31+]

GND

Vcc

VccRCV

CLK2

DI-[0+..15+]

DI-[0-..15-]

CLK[0..15]
Vcc

GND

Clock
clockin.sch

CLK15

CLK13
CLK12
CLK11
CLK10
CLK9
CLK8
CLK7

CLK3
CLK2

CLK0

CLK14

CLK1

DI-[0+..15+]

DI-[0-..15-]

CLK[0..15]

CLK6
CLK5
CLK4

GND

Vcc

1
CON1

CON1 GND

1
2

CON2

CON2
SHIELD

GND

Select

1

CON3

CON1

Vcc

Isolator

03/17/2003 HCPL-2630 -> HCPL-2430
03/17/2003 51 -> 120 for HCPL-2430



1 2 3 4 5 6 7 8

A

B

C

D

87654321

D

C

B

A

Title

Number RevisionSize

A3

Date: 11-Nov-2005 Sheet    of 
File: D:\HAWAII2PCB\ISOLATOR\Isolator.ddbDrawn By:

DI-1+

DI-1-

DI-2+

DI-2-

DI-3+

DI-3-

DI-4+

DI-4-

DI-5+

DI-5-

DI-6+

DI-6-

DI-7+

DI-7-

DI-8+

DI-8-

DI-9+

DI-9-

DI-10+

DI-10-

DI-11+

DI-11-

DI-12+

DI-12-

DI-13+

DI-13-

DI-14+

DI-14-

DI-15+

DI-15-

DI-0+

DI-0-

R84
2K

R82
2K

R52
2K

R50
2K

R51
2K

R81
2K

R83
2K

R85
2K

Vcc

Vcc

CLK8
CLK9

CLK10
CLK11
CLK12
CLK13
CLK14
CLK15

R123

120R124

120

R97
2K

R98
2K

R125

120R126

120

Vcc

Vcc

R127

120R136

120

R99
2K

R101
2K

R137

120R138

120

Vcc

Vcc

R118

120R119

120

R94
2K

R95
2K

R120

120R121

120

Vcc

Vcc

R122

120R128

120

R96
2K

R100
2K

R134

120R135

120

Vcc

Vcc

2A0
2A1
2A2
2A3
2A4
2A5
2A6
2A7

Vcc

2A0

2A1

2A2

2A3

2A4

2A5

2A6

2A7

12

U1A

74HC14

34

U1B

74HC14

56

U1C

74HC14

8 9

U1D

74HC14

12

U22A

74HC14

34

U22B

74HC14

56

U22C

74HC14

8 9

U22D

74HC14

R45
2K

R37
2K

R32
2K

R31
2K

R46
2K

R47
2K

R48
2K

R49
2K

Vcc

Vcc

CLK0
CLK1
CLK2
CLK3
CLK4
CLK5
CLK6
CLK7

R105

120R106

120

R88
2K

R89
2K

R107

120R113

120

Vcc

Vcc

R114

120R115

120

R92
2K

R93
2K

R116

120R117

120

Vcc

Vcc

R102120

R103

120

R86
2K

R87
2K

R104

120R108

120

Vcc

Vcc

R109

120R110

120

R90
2K

R91
2K

R111

120R112

120

Vcc

Vcc

1A0
1A1
1A2
1A3
1A4
1A5
1A6
1A7

Vcc

1A0

1A1

1A2

1A3

1A4

1A5

1A6

1A7

12

U19A

74HC14

34

U19B

74HC14

56

U19C

74HC14

8 9

U19D

74HC14

12

U20A

74HC14

34

U20B

74HC14

56

U20C

74HC14

8 9

U20D

74HC14

C67
0.1uF

C70
0.1uF

GND

GND

Vcc

GND

CLK[0..15]CLK[0..15]

DIR 1

A12

A23

A34

A45

A56

A67

A78

A89

GND 10

B8 11B7 12B6 13B5 14B4 15B3 16B2 17

OE 19

VCC 20

B1 18
C66

74HC245

DIR 1

A12

A23

A34

A45

A56

A67

A78

A89

GND 10

B8 11B7 12B6 13B5 14B4 15B3 16B2 17

OE 19

VCC 20

B1 18
C65

74HC245

13
J7

1SS193

13
J8

1SS193

13
J13

1SS193

13
J14

1SS193

13
J17

1SS193

13
J18

1SS193

13
J19

1SS193

13
J23

1SS193

13
J11

1SS193

13
J2

1SS193

1

2
7 V

cc
8

G
N

D
5

P10A

HCPL-2430C2

0.1uF

Vcc

GND

4

3
6

P10B

HCPL-2430

1

2
7 V

cc
8

G
N

D
5

P9A

HCPL-2430

4

3
6

P9B

HCPL-2430

C1

0.1uF

Vcc

GND

1

2
7 V

cc
8

G
N

D
5

P11A

HCPL-2430

4

3
6

P11B

HCPL-2430

C3

0.1uF

Vcc

GND

1

2
7 V

cc
8

G
N

D
5

P13A

HCPL-2430

4

3
6

P13B

HCPL-2430

C5

0.1uF

Vcc

GND

1

2
7 V

cc
8

G
N

D
5

P14A

HCPL-2430

4

3
6

P14B

HCPL-2430

C7

0.1uF

GND

Vcc

1

2
7 V

cc
8

G
N

D
5

P12A

HCPL-2430

4

3
6

P12B

HCPL-2430

C4

0.1uF

GND

Vcc
13

J15

1SS193

13
J16

1SS193

13
J20

1SS193

13
J21

1SS193

1

2
7 V

cc
8

G
N

D
5

P15A

HCPL-2430

4

3
6

P15B

HCPL-2430

C6

0.1uF

GND

Vcc

1

2
7 V

cc
8

G
N

D
5

P16A

HCPL-2430

4

3
6

P16B

HCPL-2430

C8

0.1uF

GND

Vcc
13

J22

1SS193

13
J24

1SS193

10 11

U19E74HC14

12 13U19F
74HC14

10 11U20E
74HC14

12 13U20F
74HC14

Vcc

10 11

U1E 74HC14

12 13U1F
74HC14

10 11U22E
74HC14

12 13U22F
74HC14

Vcc

C9
0.1uF

C10
0.1uF

C11
0.1uF

C12
0.1uF



1 2 3 4 5 6 7 8

A

B

C

D

87654321

D

C

B

A

Title

Number RevisionSize

A3

Date: 11-Nov-2005 Sheet    of 
File: D:\HAWAII2PCB\ISOLATOR\Isolator.ddbDrawn By:

1A 11Y2

1Z3

G4

2Z5 2Y6 2A 7

GND 8

3A 93Y10

3Z11

G12

4Z13 4Y14 4A 15

VCC 16

U24

75ALS192

1A 11Y2

1Z3

G4

2Z5 2Y6 2A 7

GND 8

3A 93Y10

3Z11

G12

4Z13 4Y14 4A 15

VCC 16

U27

75ALS192

1A 11Y2

1Z3

G4

2Z5 2Y6 2A 7

GND 8

3A 93Y10

3Z11

G12

4Z13 4Y14 4A 15

VCC 16

U28

75ALS192

Vcc
GND

Vcc
GND GND

GND

Vcc

Vcc

C16
0.1uF

C17
0.1uF

C18
0.1uF

C19
0.1uF

C20
0.1uF

C21
0.1uF

C22
0.1uF

C23
0.1uF

Vcc

GND

Vcc
GND

GND
Vcc

SDAT[0..31] SDAT[0..31]

Vcc

Vcc

GND

GND

1A 11Y2

1Z3

G4

2Z5 2Y6 2A 7

GND 8

3A 93Y10

3Z11

G12

4Z13 4Y14 4A 15

VCC 16

U23

75ALS192

1A 11Y2

1Z3

G4

2Z5 2Y6 2A 7

GND 8

3A 93Y10

3Z11

G12

4Z13 4Y14 4A 15

VCC 16

U25

75ALS192

1A 11Y2

1Z3

G4

2Z5 2Y6 2A 7

GND 8

3A 93Y10

3Z11

G12

4Z13 4Y14 4A 15

VCC 16

U26

75ALS192

1A 11Y2

1Z3

G4

2Z5 2Y6 2A 7

GND 8

3A 93Y10

3Z11

G12

4Z13 4Y14 4A 15

VCC 16

U29

75ALS192

Vcc
GND

Vcc
GND GND

GND

Vcc

Vcc

Vcc

Vcc

GND

GND

Vcc
GND

GND
Vcc

Send Out Board

2
2
Daigo Matsumoto

SDAT0

SDAT1

SDAT2

SDAT3

SDAT4

SDAT5

SDAT6

SDAT7

SDAT8

SDAT9

SDAT10

SDAT11

SDAT12

SDAT13

SDAT14

SDAT15

SDAT16

SDAT17

SDAT18

SDAT19

SDAT20

SDAT21

SDAT22

SDAT23

SDAT24

SDAT25

SDAT26

SDAT27

SDAT28

SDAT29

SDAT30

SDAT31

DO-1+
DO-1-
DO-2+
DO-2-
DO-3+
DO-3-

DO-4+
DO-4-
DO-5+
DO-5-
DO-6+
DO-6-
DO-7+
DO-7-

DO-8+
DO-8-
DO-9+
DO-9-

DO-10+
DO-10-
DO-11+
DO-11-

DO-12+
DO-12-
DO-13+
DO-13-
DO-14+
DO-14-
DO-15+
DO-15-

DO-16+
DO-16-
DO-17+
DO-17-
DO-18+
DO-18-
DO-19+
DO-19-

DO-20+
DO-20-
DO-21+
DO-21-
DO-22+
DO-22-
DO-23+
DO-23-

DO-24+
DO-24-
DO-25+
DO-25-
DO-26+
DO-26-
DO-27+
DO-27-

DO-28+
DO-28-

DO-29-
DO-29+

DO-30+
DO-30-
DO-31+
DO-31-

DO-0+
DO-0-

1A 11Y2

1Z3

G4

2Z5 2Y6 2A 7

GND 8

3A 93Y10

3Z11

G12

4Z13 4Y14 4A 15

VCC 16

U30

75ALS192



1 2 3 4 5 6 7 8

A

B

C

D

87654321

D

C

B

A

Title

Number RevisionSize

A3

Date: 11-Nov-2005 Sheet    of 
File: D:\HAWAII2PCB\ISOLATOR\Isolator.ddbDrawn By:

GND

C28
0.1uF

C29
0.1uF

C30
0.1uF

C31
0.1uF

GND

Vcc

1OE 1

1Y12

1Y23

GND4

1Y35

1Y46

VCC 7

2Y18

2Y29

GND10

2Y311

2Y412

3Y113

3Y214

GND15

3Y316

3Y417

VCC 18

4Y119

4Y220

GND21

4Y322

4Y423

4OE 243OE 25

4A4 264A3 27

GND28

4A2 294A1 30

VCC 31

3A4 323A3 33

GND34

3A2 353A1 36

2A4 372A3 38

GND39

2A2 402A1 41

VCC 42

1A4 431A3 44

GND45

1A2 461A1 47

2OE 48

U5

74ABT16244A

GND

C36
0.1uF

C37
0.1uF

C38
0.1uF

C39
0.1uF

GND

Vcc

1OE 1

1Y12

1Y23

GND4

1Y35

1Y46

VCC 7

2Y18

2Y29

GND10

2Y311

2Y412

3Y113

3Y214

GND15

3Y316

3Y417

VCC 18

4Y119

4Y220

GND21

4Y322

4Y423

4OE 243OE 25

4A4 264A3 27

GND28

4A2 294A1 30

VCC 31

3A4 323A3 33

GND34

3A2 353A1 36

2A4 372A3 38

GND39

2A2 402A1 41

VCC 42

1A4 431A3 44

GND45

1A2 461A1 47

2OE 48

U7

74ABT16244A

GND

CLK2

C32
0.1uF

C33
0.1uF

C34
0.1uF

C35
0.1uF

GND

Vcc

1OE 1

1Y12

1Y23

GND4

1Y35

1Y46

VCC 7

2Y18

2Y29

GND10

2Y311

2Y412

3Y113

3Y214

GND15

3Y316

3Y417

VCC 18

4Y119

4Y220

GND21

4Y322

4Y423

4OE 243OE 25

4A4 264A3 27

GND28

4A2 294A1 30

VCC 31

3A4 323A3 33

GND34

3A2 353A1 36

2A4 372A3 38

GND39

2A2 402A1 41

VCC 42

1A4 431A3 44

GND45

1A2 461A1 47

2OE 48

U6

74ABT16244A

GND

C40
0.1uF

C41
0.1uF

C42
0.1uF

C63
0.1uF

GND

Vcc

1OE 1

1Y12

1Y23

GND4

1Y35

1Y46

VCC 7

2Y18

2Y29

GND10

2Y311

2Y412

3Y113

3Y214

GND15

3Y316

3Y417

VCC 18

4Y119

4Y220

GND21

4Y322

4Y423

4OE 243OE 25

4A4 264A3 27

GND28

4A2 294A1 30

VCC 31

3A4 323A3 33

GND34

3A2 353A1 36

2A4 372A3 38

GND39

2A2 402A1 41

VCC 42

1A4 431A3 44

GND45

1A2 461A1 47

2OE 48

U8

74ABT16244A

DAT1-15
DAT1-14
DAT1-13
DAT1-12

DAT1-11
DAT1-10
DAT1-9
DAT1-8

DAT1-7
DAT1-6
DAT1-5
DAT1-4

DAT1-3
DAT1-2
DAT1-1
DAT1-0

DAT3-15
DAT3-14
DAT3-13
DAT3-12

DAT3-11
DAT3-10
DAT3-9
DAT3-8

DAT3-7
DAT3-6
DAT3-5
DAT3-4

DAT3-3
DAT3-2
DAT3-1
DAT3-0

DAT4-15
DAT4-14
DAT4-13
DAT4-12

DAT4-11
DAT4-10
DAT4-9
DAT4-8

DAT4-7
DAT4-6
DAT4-5
DAT4-4

DAT4-3
DAT4-2
DAT4-1
DAT4-0

DAT2-15
DAT2-14
DAT2-13
DAT2-12

DAT2-11
DAT2-10
DAT2-9
DAT2-8

DAT2-7
DAT2-6
DAT2-5
DAT2-4

DAT2-3
DAT2-2
DAT2-1
DAT2-0

SDAT0
SDAT1
SDAT2
SDAT3

SDAT4
SDAT5
SDAT6
SDAT7

SDAT8
SDAT9
SDAT10
SDAT11

SDAT12
SDAT13
SDAT14
SDAT15

SDAT16
SDAT17
SDAT18
SDAT19

SDAT20
SDAT21
SDAT22
SDAT23

SDAT24
SDAT25
SDAT26
SDAT27

SDAT28
SDAT29
SDAT30
SDAT31

SDAT0
SDAT1
SDAT2
SDAT3

SDAT4
SDAT5
SDAT6
SDAT7

SDAT8
SDAT9
SDAT10
SDAT11

SDAT12
SDAT13
SDAT14
SDAT15

SDAT16
SDAT17
SDAT18
SDAT19

SDAT20
SDAT21
SDAT22
SDAT23

SDAT24
SDAT25
SDAT26
SDAT27

SDAT28
SDAT29
SDAT30
SDAT31

SDAT[0..31]SDAT[0..31]

CLK2

12 13

U18F

74HC14

12

U18A

74LS14

34

U18B

74LS14

56

U18C

74LS14

8 9

U18D

74LS14

10 11

U18E

74LS14

C15

0.1uF

Vcc

GND

R1
2K

Vcc

R3
2K

Vcc

R2
2K

Vcc

R4
RES1

Vcc



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Title

Number RevisionSize

A3

Date: 2015/10/14 Sheet    of
File: F:\backup\..\BiasA.sch Drawn By:

A
dj

2

Vin1 Vout 3

U4
LM117

A
dj

1

Vin3 Vout 2

V
ou

t
4U11

LM317

A
dj

1

Vin3 Vout 2

V
ou

t
4U12

LM317

IN2 OUT 6
G

N
D

4

U6
LT1021(7V)

AGND

C8
0.1uF

C11
0.1uF

C24
0.1uF

C31
0.1uF

C18
0.1uF

C22
0.1uF

C32
0.1uF

C33
0.1uF

+ C41
4.7uF

+ C43
4.7uF

+ C42
1uF

+ C44
4.7uF

+ C35
10uF

+ C39
10uF

+

C38
1uF

+ C40
10uF

R34
240

D2
LM113

VAGND

VAGND

VAGND

R35

680

R40
240

R37

680

VAGND

R39
120

R36

680

VAGND VAGND

R41
240

R42

680

VAGND VAGND

VAGND

VAGND

VAGND

2

3
6

4
7 U9

OP27R38

1K

R23

1K

C16
0.1uF

+C37

10uF

AGND

V+

V-

R11
2K

R12
2K

R22

2K

R30
2K

R31
2K

R26
2K

R27
2K

R33
2K

R32
2K

1

J9
+5.8V(HA) 1

J23
vnUc

1

J13
+5.8V(HA)

1

J27
vnOut

1

J10
+5.8V(HA)

1

J25

iSlew

1

J14
+5.8V(HA)

1

J28
vpUc

1

J24
-7V

+8V

+8V

V-

+8V

vnUc

vnOut

iSlew

C12
0.1uF

C7
0.1uF

+ C34
10uF

+

C36
10uF

R8
10

R7
10

AGND

AGND

-15V

+15V

V+

V-

+8V

VAGND

+15VI

-15VI

vnUc

iSlew

vpUc

AGND

AGND

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

J26

CON20

VAGND

VAGND

VAGND

VAGND

+8VI

+8VI

Bias Board

1
1
K. Yanagisawa & Daigo M.

1

2

3

E4

EMIFLT

1

2

3

E5

EMIFLT

1

2

3

E6

EMIFLT

+15V

-15V

AGND

AGND

+15VI

-15VI

VAGNDSHILD

vnUc (1V)

(*)

(*)

(*)

(*)

(*)

(*)

(*)

(*)

(*)

1
2

J16
JUMPER

1
2

J15
JUMPER

1
2

J18
JUMPER

12 J20

JUMPER

1
2

J17

JUMPER

1 2J19

JUMPER

1
2

J21

JUMPER

12 J22

JUMPER

A1 1

A2 2

A3 3

A4 4

A5 5

A6 6

A7 7

A8 8

A9 9

A10 10

A11 11

A12 12

A13 13

A14 14

A15 15

A16 16

A17 17

A18 18

A19 19

A20 20

A21 21

A22 22

A23 23

A24 24

A25 25

A26 26

A27 27

A28 28

A29 29

A30 30

A31 31

A32 32

B1 33

B2 34

B3 35

B4 36

B5 37

B6 38

B7 39

B8 40

B9 41

B10 42

B11 43

B12 44

B13 45

B14 46

B15 47

B16 48

B17 49

B18 50

B19 51

B20 52

B21 53

B22 54

B23 55

B24 56

B25 57

B26 58

B27 59

B28 60

B29 61

B30 62

B31 63

B32 64

C1 65

C2 66

C3 67

C4 68

C5 69

C6 70

C7 71

C8 72

C9 73

C10 74

C11 75

C12 76

C13 77

C14 78

C15 79

C16 80

C17 81

C18 82

C19 83

C20 84

C21 85

C22 86

C23 87

C24 88

C25 89

C26 90

C27 91

C28 92

C29 93

C30 94

C31 95

C32 96

DIN1

DIN96

1
2
3
4

CON2

CON2X2 AGND

1
CON1

CON1

1
CON4

CON1
1

CON5

CON1

1
CON3

CON1

VAGND

VAGND

VAGND

VAGND

V+

C1
0.1uF

C2
0.1uF

+ C4
1uF+

C3
1uF R3

120

R4

0

VAGND VAGND

VAGND

R1
2K

R2
2K

1

J1
+5.8V(HA)

1

J4

iIdle

V- iIdle

(*)

(*)

1
2

J2

JUMPER

1 2J3

JUMPER

1
CON6

CON1 VAGND

VR9
5K

VR4

200

VR8

500
VR10

500

VR6

200

VR1

100

-1.22V

(1.22V)

vnOut(2.5V)

iSlew (-3.12V)

BIAS_VIRGO (Analog)

connect

iIdle

iIdle (-2.21V)

A
D

J
1

-Vin2 -Vout 3

-V
ou

t
4 R?LM337

A
D

J
1

-Vin2 -Vout 3

-V
ou

t
4 R?LM337

vnOut

VAGND

vdetCom

vrstUc

vsub

3.5V

2.5V

1.0V

-3.12V

-2,21

1.0V

vdetCom (1V)

0V

VAGND

vpUc

vpUc (+3.5V)



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Title

Number RevisionSize

A3

Date: 2015/05/03 Sheet    of
File: F:\backup\..\BiasD.sch Drawn By:

A
dj

2

Vin1 Vout 3

U4
LM117

A
dj

1

Vin3 Vout 2

V
ou

t
4U11

LM317

A
dj

1

Vin3 Vout 2

V
ou

t
4U12

LM317

IN2 OUT 6

G
N

D
4

U6
LT1021(7V)

AGND

C8
0.1uF

C11
0.1uF

C24
0.1uF

C31
0.1uF

C32
0.1uF

C33
0.1uF

+ C41
4.7uF

+ C43
4.7uF

+ C44
4.7uF

+ C35
10uF

+ C39
10uF

+ C40
10uF

R34
240

D2
LM113

VAGND

VAGND

VAGND

R35

680

R40
240

R37

680

VAGND
R41
240

R42

680

VAGND VAGND

VAGND

VAGND

2

3
6

4
7 U9

OP27R38

1K

R23

1K

C16
0.1uF

+C37

10uF

AGND

V+

V-

R11
2K

R12
2K

R22

2K

R30
2K

R31
2K

R33
2K

R32
2K

1

J9
+13VV(HA) 1

J23
vloRowEn

1

J13
+5.8V(HA)

1

J27
vhiRowZEn

1

J14
+5.8V(HA)

1

J28
vCas

1

J24
-7V

+13V

+13V

+13V

vloRowEn

vhiRowEn

vCas

C12
0.1uF

C7
0.1uF

+ C34
10uF

+

C36
10uF

R8
10

R7
10

AGND

AGND

-15V

+15V

V+

V-

+13V

VAGND

+15VI

-15VI

vloRowEn

vCas

AGND

AGND

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

J26

CON20

VAGND

VAGND

VAGND

VAGND

VAGND

+13VI

+13VI

Bias Board

1
1
K. Yanagisawa & Daigo M.

1

2

3

E4

EMIFLT

1

2

3

E5

EMIFLT

1

2

3

E6

EMIFLT

+15V

-15V

AGND

AGND

+15VI

-15VI

VAGNDSHILD

vloRowEn (1V)

(*)

(*)

(*)

(*)

(*)

(*)

(*)

1
2

J16
JUMPER

1
2

J15
JUMPER

1
2

J18
JUMPER

12 J20

JUMPER

1
2

J21

JUMPER

12 J22

JUMPER

A1 1

A2 2

A3 3

A4 4

A5 5

A6 6

A7 7

A8 8

A9 9

A10 10

A11 11

A12 12

A13 13

A14 14

A15 15

A16 16

A17 17

A18 18

A19 19

A20 20

A21 21

A22 22

A23 23

A24 24

A25 25

A26 26

A27 27

A28 28

A29 29

A30 30

A31 31

A32 32

B1 33

B2 34

B3 35

B4 36

B5 37

B6 38

B7 39

B8 40

B9 41

B10 42

B11 43

B12 44

B13 45

B14 46

B15 47

B16 48

B17 49

B18 50

B19 51

B20 52

B21 53

B22 54

B23 55

B24 56

B25 57

B26 58

B27 59

B28 60

B29 61

B30 62

B31 63

B32 64

C1 65

C2 66

C3 67

C4 68

C5 69

C6 70

C7 71

C8 72

C9 73

C10 74

C11 75

C12 76

C13 77

C14 78

C15 79

C16 80

C17 81

C18 82

C19 83

C20 84

C21 85

C22 86

C23 87

C24 88

C25 89

C26 90

C27 91

C28 92

C29 93

C30 94

C31 95

C32 96

DIN1

DIN96

1
2
3
4

CON2

CON2X2 AGND

1
CON1

CON1

1
CON4

CON1
1

CON5

CON1

VAGND

VAGND

VAGND

V+

C1
0.1uF

C2
0.1uF +

C4
1uF

+ C3
1uF R3

240

R4

0

VAGND VAGND

VAGND

R1
2K

R2
2K

1

J1
+5.8V(HA)

1

J4

vhiReset

+13V vhiReset

(*)

(*)

1
2

J2

JUMPER

1 2J3

JUMPER

1
CON6

CON1 VAGND

VR9
5K

VR4

200

VR8

1000
VR10

500

VR1

1000

-1.22V

(1.22V)

vhiRowEn(5V)

vCas(3V)

BIAS_VIRGO(Digital)

connect

VAGND

vhiReset(4V)

vhiRowEn

VAGND

A
D

J
1

+Vout 2+Vin3

+V
ou

t
4 R?

LM317

vhiReset

A
dj

1

Vin3 Vout 2

V
ou

t
4U10

LM317

C18
0.1uF

C22
0.1uF

+ C42
4.7uF

+ C38
10uF R39

240

R36

680

VAGND VAGND

VAGND

R26
2K

R27
2K

1

J10
+5.8V(HA)

1

J25

VDDA

+13V vpOut

(*)

1
2

J17

JUMPER

1 2J19

JUMPER

1
CON3

CON1 VAGND

(*)

VR6

100

vpOut (10V)

vloReset

3V

5V

1V

4V
0V

Shield

vpOut 10V



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10

10

11

11

12

12

D D

C C

B B

A A

Title

Number RevisionSize

A1

Date: 2015/05/03 Sheet    of
File: F:\backup\..\offChip16chBiasVIRGOV3.SchDrawn By:

R11
5.1k

R12
5.1k

VAGND

VFET1

R10
200k

OUT1+

OUT1-

VAGND

VFET1

C6
1.0uF

+ C4
10uF

R7

10

VAGND

vpOut

OUT1+
OUT1-

vout1

vout1

vpOut

VAGND

R6
5.1k

R8
5.1k

VAGND

VFET1

R9
20k

OUT2+

OUT2-

VAGND

vout2

vout2
OUT2+
OUT2-

1

CON2
CON1

1
CON14

CON1

VAGND

R21
2k

R17
2k

R23
2k

R19
2k

1

CON6
CON1

1

CON7
CON1

1

CON10
CON1

1

CON11
CON1

R25
33k

R26
33k

GATEBIAS1 GATEBIAS1

R29
33k

R30
33k

GATEBIAS1 GATEBIAS1

GATEBIAS1

C2
1.0uF

+ C1
10uF

R1

10

VAGND

vpOut

1

CON3
CON1

VAGND

D

S

Q1

J270

D

S

Q4

J270

D

S

Q5

J270

D

S

Q6

J270

1
2
3
4
5
6
7
8

CON1

CON8

VAGND

VAGND

1
2
3
4
5
6
7
8

CON4

CON8

R39
5.1k

R40
5.1k

VAGND

VFET1

R47
20k

OUT3+

OUT3-

VAGND

vout3

R43
5.1k

R44
5.1k

VAGND

VFET1

R49
20k

OUT4+

OUT4-

VAGND

vout4

R51
2k

R52
2k

R55
2k

R56
2k

1

CON18
CON1

1

CON5
CON1

1

CON20
CON1

1

CON16
CON1

R5
33k

R13
33k

GATEBIAS1 GATEBIAS1

R35
33k

R36
33k

GATEBIAS1 GATEBIAS1

D

S

Q9

J270

D

S

Q10

J270

D

S

Q13

J270

D

S

Q14

J270

OUT3+
OUT3-

vout3

vout4

OUT4+
OUT4-

R77
5.1k

R78
5.1k

VAGND

VFET2

R93
20k

OUT5+

OUT5-

VAGND

vout5

R81
5.1k

R82
5.1k

VAGND

VFET2

R95
200k

OUT6+

OUT6-

VAGND

vout6

R101
2k

R102
2k

R105
2k

R106
2k

1

CON24
CON1

1

CON25
CON1

1

CON28
CON1

1

CON29
CON1

R59
33k

R60
33k

GATEBIAS2 GATEBIAS2

R63
33k

R64
33k

GATEBIAS2 GATEBIAS2

D

S

Q17

J270

D

S

Q18

J270

D

S

Q22

J270

D

S

Q20

J270

R85
5.1k

R86
5.1k

VAGND

VFET2

R97
20k

OUT7+

OUT7-

VAGND

out7

R89
5.1k

R90
5.1k

VAGND

VFET2

R99
20k

OUT8+

OUT8-

VAGND

vout8

R109
2k

R110
2k

R113
2k

R114
2k

1

CON32
CON1

1

CON33
CON1

1

CON36
CON1

1

CON37
CON1

R67
33k

R68
33k

GATEBIAS2 GATEBIAS2

R71
33k

R72
33k

GATEBIAS2 GATEBIAS2

D

S

Q25

J270

D

S

Q26

J270

D

S

Q29

J270

D

S

Q30

J270

VFET2

C8
1.0uF

+ C5
10uF

R76

10

VAGND

vpOut

OUT5+
OUT5-

vout5

vout6
OUT6+
OUT6-

1

CON23
CON1

GATEBIAS2

C7
1.0uF

+ C3
10uF

R75

10

VAGND

vpOut
1

CON22
CON1

OUT7
OUT7-

vout7

vout8

OUT8+
OUT8-

1
CON42

CON1

VAGND

R135
5.1k

R136
5.1k

VAGND

VFET3

R151
20k

OUT9+

OUT9-

VAGND

vout9

R139
5.1k

R140
5.1k

VAGND

VFET3

R153
20k

OUT10+

OUT10-

VAGND

vout10

R159
2k

R160
2k

R163
2k

R164
2k

1

CON43
CON1

1

CON44
CON1

1

CON47
CON1

1

CON48
CON1

R119
33k

R120
33k

GATEBIAS3 GATEBIAS3

R123
33k

R124
33k

GATEBIAS3 GATEBIAS3

D

S

Q33

J270

D

S

Q34

J270

D

S

Q37

J270

D

S

Q38

J270

R143
5.1k

R144
5.1k

VAGND

VFET3

R155
20k

OUT11+

OUT11-

VAGND

vout11

R147
5.1k

R148
5.1k

VAGND

VFET3

R157
20k

OUT12+

OUT12-

VAGND

vout12

R167
2k

R168
2k

R171
2k

R172
2k

1

CON51
CON1

1

CON52
CON1

1

CON55
CON1

1

CON56
CON1

R127
33k

R128
33k

GATEBIAS3 GATEBIAS3

R131
33k

R132
33k

GATEBIAS3 GATEBIAS3

D

S

Q41

J270

D

S

Q42

J270

D

S

Q45

J270

D

S

Q46

J270

VFET3

C12
1.0uF

+ C10
10uF

R118

10

VAGND

vpOut

OUT9+
OUT9-

vout9

vout10

OUT10+
OUT10-

1

CON41
CON1

GATEBIAS3

C11
1.0uF

+ C9
10uF

R117

10

VAGND

vpOou

1

CON40
CON1

OUT11+
OUT11- vout11

vout12
OUT12+
OUT12-

1
CON59

CON1

VAGND

R193
5.1k

R194
5.1k

VAGND

VFET4

R209
20k

OUT13+

OUT13-

VAGND

vout13

R197
5.1k

R198
5.1k

VAGND

R211
20k

OUT14+

OUT14-

VAGND

vout14

R217
2k

R218
2k

R221
2k

R222
2k

1

CON63
CON1

1

CON64
CON1

1

CON67
CON1

1

CON68
CON1

R177
33k

R178
33k

GATEBIAS4 GATEBIAS4

R181
33k

R182
33k

GATEBIAS4 GATEBIAS4

D

S

Q49

J270

D

S

Q50

J270

D

S

Q53

J270

D

S

Q54

J270

R201
5.1k

R202
5.1k

VAGND

R213
20k

OUT15+

OUT15-

VAGND

vout15

R205
5.1k

R206
5.1k

VAGND

R215
20k

OUT16+

OUT16-

VAGND

vout16

R225
2k

R226
2k

R229
2k

R230
2k

1

CON71
CON1

1

CON72
CON1

1

CON75
CON1

1

CON76
CON1

R185
33k

R186
33k

GATEBIAS4 GATEBIAS4

R189
33k

R190
33k

GATEBIAS4 GATEBIAS4

D

S

Q57

J270

D

S

Q58

J270

D

S

Q61

J270

D

S

Q62

J270

VFET4

C16
1.0uF

+ C14
10uF

R176

10

VAGND

vpOut

OUT13+
OUT13-

vout13

vout16

vout14

OUT14+
OUT14-

1

CON62
CON1

GATEBIAS4

C15
1.0uF

+ C13
10uF

R175

10

VAGND

vpOut

1

CON61
CON1

OUT15+
OUT15-

vout15

OUT16+
OUT16-

1
CON60

CON1

VAGND

VAGND

VAGND

VAGND

VAGND

12 J8

JUMPER

vpOut

12 J11

JUMPER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J6

CON8X2

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J5

CON8X2

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J3

CON8X2

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J1

CON8X2

1
2

CON83

CON2

VAGND

C25

1uF
VAGND

VFET4

C27

1uF
VAGND

VFET4

C29

1uF
VAGND

VFET4

C31

1uF
VAGND

vpOut(10V)

1
2
3
4
5
6
7
8

J?

CON8

1
2
3
4
5
6
7
8

J?

CON8

1
2
3
4
5
6
7
8

J?

CON8

1
2
3
4
5
6
7
8

J?

CON8

10V 10V

10V

BIAS4

C21
1.0uF

+ C17
10uF

R233

0

HAGND

BIASin

1

CON79
CON1

BIAS3

C23
1.0uF

+ C19
10uF

R235

0

HAGND

BIASin

1

CON81
CON1

BIAS2

C22
1.0uF

+ C18
10uF

R234

0

HAGND

BIASin

1

CON80
CON1

BIAS1

C24
1.0uF

+ C20
10uF

R236

0

HAGND

BIASin

1

CON82
CON1

BIASin

R?

33k
BIAS4

R?

33k
BIAS4

R?

33k
BIAS4

R?

33k
BIAS4

R?

33k
BIAS3

R?

33k
BIAS3

R?

33k
BIAS3

R?

33k
BIAS3

R?

33k
BIAS2

R?

33k
BIAS2 R?

33k
BIAS2

R?

33k
BIAS2

R?

33k
BIAS1

R?

33k
BIAS1R?

33k
BIAS1

R?

33k
BIAS1

VIRGO offchip amp

ichikawa
線

ichikawa
線

ichikawa
線

ichikawa
線



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10

10

11

11

12

12

D D

C C

B B

A A

Title

Number RevisionSize

A1

Date: 2014/03/14 Sheet    of
File: H:\backup\..\8chAmpVIRGO.sch Drawn By:

1K

R64

1K

R65

6.2K

R183

-15V +15V

+15V

0.1uF
C193

-15V

0.1uF
C194

GND

GND GND

RES
R209

3

2
6

1
5

7
4

U3

AD797

R17 determines the Gain "G" of this 
channel.

G=1+50K/R17   (3.09K for G=17.2)

RES
R56

1

J107
Ref1

4.7uF
C62

4.7uF

C61

GND

**

GND

R92
0

R89
0

NC1

RG2

NC3

V+IN5

NC6

V-7

NC8 NC 9Ref 10VOUT 11Feedback 12V+ 13NC 14

NC 16

V-IN4

RG 15

J35

INA111

**

R191
2.2K

R3
RES

10uF
C209

+15V

GND

OFFSET

10uF
C210

10uF
C211

GND

GND

+15V

-15V

GND

1
2

J99

CON2

C212
0.1uF

C38
0.1uF

IN1+
OUT1+

1

J45

CON1 GND

HAWAII2-OUT
R207

0

**

1

J43
CON1

R192
2.2K

A1 1

A2 2

A3 3

A4 4

A5 5

A6 6

A7 7

A8 8

A9 9

A10 10

A11 11

A12 12

A13 13

A14 14

A15 15

A16 16

A17 17

A18 18

A19 19

A20 20

A21 21

A22 22

A23 23

A24 24

A25 25

A26 26

A27 27

A28 28

A29 29

A30 30

A31 31

A32 32

B1 33

B2 34

B3 35

B4 36

B5 37

B6 38

B7 39

B8 40

B9 41

B10 42

B11 43

B12 44

B13 45

B14 46

B15 47

B16 48

B17 49

B18 50

B19 51

B20 52

B21 53

B22 54

B23 55

B24 56

B25 57

B26 58

B27 59

B28 60

B29 61

B30 62

B31 63

B32 64

C1 65

C2 66

C3 67

C4 68

C5 69

C6 70

C7 71

C8 72

C9 73

C10 74

C11 75

C12 76

C13 77

C14 78

C15 79

C16 80

C17 81

C18 82

C19 83

C20 84

C21 85

C22 86

C23 87

C24 88

C25 89

C26 90

C27 91

C28 92

C29 93

C30 94

C31 95

C32 96

DIN2

DIN96

1

2

3

L1 EMIFLT

1

2

3

L2

EMIFLT
GND

GNDGND

GND

GND

OFFSET

3.09K

R185

-15V +15V

0.1uF
C197 0.1uF

C198

GND GND

1

J109
Ref1

**

R96
0

R95
0

NC1

RG2

NC3

V+IN5

NC6

V-7

NC8 NC 9Ref 10VOUT 11Feedback 12V+ 13NC 14

NC 16

V-IN4

RG 15

J37

INA111

R195
2.2K

GND

1
2

J101

CON2

IN2+
OUT2+HAWAII2-OUT R208

0

1

J46
CON1

R196
2.2K

3.09K

R187

-15V +15V

0.1uF
C201 0.1uF

C202

GND GND

1

J110
Ref1

**

R100
0

R99
0

NC1

RG2

NC3

V+IN5

NC6

V-7

NC8 NC 9Ref 10VOUT 11Feedback 12V+ 13NC 14

NC 16

V-IN4

RG 15

J39

INA111

R199
2.2K

GND

1
2

J103

CON2

IN3+
OUT3+

HAWAII2-OUT
R27

0

1

J48
CON1

R200
2.2K

3.09K

R189

-15V +15V

0.1uF
C205 0.1uF

C206

GND GND

1

J113
Ref1

**

R162
0

R103
0

NC1

RG2

NC3

V+IN5

NC6

V-7

NC8 NC 9Ref 10VOUT 11Feedback 12V+ 13NC 14

NC 16

V-IN4

RG 15

J41

INA111

R203
2.2K

GND

1
2

J105

CON2

IN4+
OUT4+

HAWAII2-OUT
R46

0

1

J50
CON1

R204
2.2K

3.09K

R184

+15V

0.1uF
C195 0.1uF

C196

GND GND

1

J108
Ref1

**

R94
0

R93
0

NC1

RG2

NC3

V+IN5

NC6

V-7

NC8 NC 9Ref 10VOUT 11Feedback 12V+ 13NC 14

NC 16

V-IN4

RG 15

J36

INA111

R193
2.2K

GND

1
2

J100

CON2

IN5+
OUT5+

HAWAII2-OUT
R17

0

1

J44
CON1

R194
2.2K

3.09K

R186

-15V +15V

0.1uF
C199 0.1uF

C200

GND GND

R17 determines the Gain 
"G" of this channel.

G=1+50K/R17   (5.6K 
G=10)

1

J111
Ref1

**

R98
0

R97
0

NC1

RG2

NC3

V+IN5

NC6

V-7

NC8 NC 9Ref 10VOUT 11Feedback 12V+ 13NC 14

NC 16

V-IN4

RG 15

J38

INA111

R197
2.2K

GND

1
2

J102

CON2

IN6+
OUT6+HAWAII2-OUT R23

0

1

J47
CON1

R198
2.2K

3.09K

R188

-15V +15V

0.1uF
C203 0.1uF

C204

GND GND

1

J112
Ref1

**

R102
0

R101
0

NC1

RG2

NC3

V+IN5

NC6

V-7

NC8 NC 9Ref 10VOUT 11Feedback 12V+ 13NC 14

NC 16

V-IN4

RG 15

J40

INA111

R201
2.2K

GND

1
2

J104

CON2

IN7+
OUT7+

HAWAII2-OUT
R30

0

1

J49
CON1

R202
2.2K

3.09K

R190

-15V +15V

0.1uF
C207 0.1uF

C208

GND GND

1

J114
Ref1

**

R164
0

R163
0

NC1

RG2

NC3

V+IN5

NC6

V-7

NC8 NC 9Ref 10VOUT 11Feedback 12V+ 13NC 14

NC 16

V-IN4

RG 15

J42

INA111

R205
2.2K

GND

1
2

J106

CON2

IN8+
OUT8+HAWAII2-OUT R55

0

1

J51
CON1

R206
2.2K

C160

20p

**
J17

10K

1 2J25

JUMPER

C43

0.1uF

C44

0.1uF

10K

R68

10K

R69

+15V

-15V

3

2
6

1
5

7
4 U13

AD797

4.7uF
C66

4.7uF

C65

GND

GND

C162

20p

C47

0.1uF

C48

0.1uF

For G=1, not used

Opamp of low output impedance should be used.

+ C1
10uF

C34
0.1uF

GND

OUT1+

OUT2+

OUT3+

OUT4+

OUT5+

OUT6+

OUT7+

OUT8+

GND

**

R170
10

R169

10

R165

10

R166

10

1K

R70

1K

R78

+15V

-15V

GND

RES
R211

3

2
6

1
5

7
4 U14

AD797

RES
R58 4.7uF

C68

4.7uF

C67

GND

GND

**

R19
RES

**

OFFSET

C163

20p

**J19
10K

1 2J27

JUMPER

C49

0.1uF

C50

0.1uF

For G=1, not used

+ C14
10uF

C36
0.1uF

GND
R171

10

R172

10

1K

R81

1K

R82

+15V

-15V

GND

RES
R214

3

2
6

1
5

7
4

U16

AD797

RES
R60 4.7uF

C72

4.7uF

C71

GND

GND

**

R25
RES

**

OFFSET

C165

20p

**J21
10K

1 2J31

JUMPER

C53

0.1uF

C54

0.1uF

For G=1, not used

+ C16
10uF

C39
0.1uF

GND
R175

10

R176

10

1K

R85

1K

R86

+15V

-15V

GND

RES
R213

3

2
6

1
5

7
4

U18

AD797

RES
R62 4.7uF

C157

4.7uF

C156

GND

GND

**

R31
RES

**

OFFSET

C167

20p

**J23
10K

1 2J33

JUMPER

C57

0.1uF

C58

0.1uF

For G=1, not used

+ C32
10uF

C41
0.1uF

GND
R179

10

R180

10

1K

R87

1K

R88

+15V

-15V

GND

RES
R215

3

2
6

1
5

7
4 U19

AD797

RES
R63 4.7uF

C159

4.7uF

C158

GND

GND

**

R54
RES

**

OFFSET

C168

20p

**J24
10K

1 2J34

JUMPER

C59

0.1uF

C60

0.1uF

For G=1, not used

+ C33
10uF

C42
0.1uF

GND
R181

10

R182

10

1K

R83

1K

R84

+15V

-15V

GND

RES
R216

3

2
6

1
5

7
4 U17

AD797

RES
R61 4.7uF

C155

4.7uF

C73

GND

GND

**

R29
RES

**

OFFSET

C166

20p

**J22
10K

1 2J32

JUMPER

C55

0.1uF

C56

0.1uF

For G=1, not used

+ C17
10uF

C40
0.1uF

GND
R177

10

R178

10

1K

R79

1K

R80

+15V

-15V

GND

RES
R212

3

2
6

1
5

7
4 U15

AD797

RES
R59 4.7uF

C70

4.7uF

C69

GND

GND

**

R21
RES

**

OFFSET

C164

20p

**J20
10K

1 2J30

JUMPER

C51

0.1uF

C52

0.1uF

For G=1, not used

+ C15
10uF

C37
0.1uF

GND

**

R173

10

R174

10

1K

R66

1K

R67

+15V

-15V

GND

RES
R210

3

2
6

1
5

7
4 U4

AD797

RES
R57 **

4.7uF
C64

4.7uF

C63

GND

GND

**

R4
RES

**

OFFSET

C161

20p

**J18
10K

1 2J26

JUMPER

C45

0.1uF

C46

0.1uF

For G=1, not used

+ C13
10uF

C35
0.1uF

GND

**

R167

10

R168

10

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

PCR1

PCR20

IN1+
IN1-
IN2+
IN2-

IN3+
IN3-
IN4+
IN4-

IN5+
IN5-
IN6+
IN6-

IN7+
IN7-
IN8+
IN8-

GND

OUT1-

R1
0

OUT2-

R5
0

R7
0

OUT3-

OUT4-

R9
0

OUT8-

R10
0

R8
0

OUT7-

OUT6-

R6
0

OUT5-

R2
0

OUT1-

OUT2-

OUT3-

OUT4-

OUT5-

OUT6-

OUT7-

OUT8-

GND
GND

GND

1

J2
CON1

1

J4
CON1

1

J7
CON1

1

J8
CON1

1

J6
CON1

1

J3
CON1

1

J1
CON1

1

J10
CON1

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

PCR2

PCR28

GND
GND

GND
GND

GND
GND
GND
GND

1

J28

CON1

1

J29

CON1

+15V

-15V

20p

C6

10K

R11

6K

R12

+15V

-15V

3

2
6

1
5

7
4 U1

AD797

4.7uF

C5

4.7uFC4

GND

GND

C2

0.1uF

C3

0.1uF

GND

-15V

-OFFSET

-OFFSET

-OFFSET

-OFFSET

-OFFSET-OFFSET

-OFFSET

-OFFSET

-OFFSET

1

J5
SMCON1

1

J9
SMCON1

1

J13
SMCON1

1

J14
SMCON1

1

J52
SMCON1

1

J53
SMCON1

1

J56
SMCON1

1

J57
SMCON1

1

J11
SMCON1

1

J12
SMCON1

1

J15
SMCON1

1

J16
SMCON1

1

J54
SMCON1

1

J55
SMCON1

1

J58
SMCON1

1

J59
SMCON1

R15
2.2K

R16
2.2K

R22
2.2K

R24
2.2K

R32
2.2K

R33
2.2K

R36
2.2K

R37
2.2K

R13
2.2K

R14
2.2K

R18
2.2K

R20
2.2K

R26
2.2K

R28
2.2K

R34
2.2K

R35
2.2K

1
2

J60
JUMPER

1 2J61

JUMPER

1
2

J64
JUMPER

1 2J65

JUMPER

1
2

J68
JUMPER

1 2J69

JUMPER

1
2

J72
JUMPER

1 2J73

JUMPER

1
2

J74
JUMPER

1 2J75

JUMPER

1
2

J70
JUMPER

1 2J71

JUMPER

1
2

J66
JUMPER

1 2J67
JUMPER

1
2

J62
JUMPER

1 2J63

JUMPER

IN2

NR3

GND4 TRIM 5OUT 6
7
81

U20

MAX6225

R?

16K
GND

OFFSET

OFFSET

OFFSET

OFFSET OFFSET

OFFSET

OFFSET

OFFSET

6.2K for VIRGO (G=9.06)

8chAmp for VIRGO



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10

10

11

11

12

12

D D

C C

B B

A A

Title

Number RevisionSize

A1

Date: 2014/03/14 Sheet    of
File: H:\backup\..\ADC8ch.sch Drawn By:

+

C19
10uF

AGND

+C27

10uF

DGND

5V(D)

D15
D14
D13
D12D11

D10
D9
D8

D0
D1
D2
D3
D4
D5
D6
D7

VccRCV

AGND

AGND

AGND
DGND

DGND

A1 1

A2 2

A3 3

A4 4

A5 5

A6 6

A7 7

A8 8

A9 9

A10 10

A11 11

A12 12

A13 13

A14 14

A15 15

A16 16

A17 17

A18 18

A19 19

A20 20

A21 21

A22 22

A23 23

A24 24

A25 25

A26 26

A27 27

A28 28

A29 29

A30 30

A31 31

A32 32

B1 33

B2 34

B3 35

B4 36

B5 37

B6 38

B7 39

B8 40

B9 41

B10 42

B11 43

B12 44

B13 45

B14 46

B15 47

B16 48

B17 49

B18 50

B19 51

B20 52

B21 53

B22 54

B23 55

B24 56

B25 57

B26 58

B27 59

B28 60

B29 61

B30 62

B31 63

B32 64

C1 65

C2 66

C3 67

C4 68

C5 69

C6 70

C7 71

C8 72

C9 73

C10 74

C11 75

C12 76

C13 77

C14 78

C15 79

C16 80

C17 81

C18 82

C19 83

C20 84

C21 85

C22 86

C23 87

C24 88

C25 89

C26 90

C27 91

C28 92

C29 93

C30 94

C31 95

C32 96

DIN2

DIN96

TRIG

AGND

5V(A)

5V(D)

DGND

1

2

3

L1EMIFLT

1

2

3

L3

EMIFLT

VccRCV

+ C23
4.7uF

+ C20
4.7uF

C5

0.1uF

C10
0.1uF

DGND

AGND

AGND

R13
2.2K

1

J1

TRIG

C3
0.1uF

+ C17
10uF

AGND

R14
2.2K

1

J2
+5V(D)

1

CON4
CON1

1

CON3
CON1

DGND

A
D

J
1

+Vout 2+Vin3

+V
ou

t
4

U4
LM317

R15 240

R12
750

C8

0.1uF

A1

B2

C3

E14

E25

E36

Y0 15

Y1 14

Y2 13

Y3 12

Y4 11

Y5 10

Y6 9

Y7 7

V
C

C
16

G
N

D
8

U2

74HC138

Select1
Select2
Select3

ADC1

DGND 5V(D)

DGND

5V(D)

C2
0.1uF

DGND

Select1
Select2
Select3

ADC1

C9
0.1uF

AGND

DGND
5V(D)
DGND
DGND
DGND

DGND

DGND
DGND

DGND
DGND

AGND

AGND

NC1

+Vin2

TEMP3

GND4 TRIM 5Vout 6NC 7SELECT 8
C28

AD780

5V(A)

AGND

C13
0.1uF

+ C29
47uF

AGND

5V(A)

CLK1

FSYNC
LSYNC
VCLK
RESET
READ
RESETEN

TRIG

SELECT

shutter2
shutter1

Octagon Select
Octagon Select

Octagon Select

O1

3

2
6

7
4

Amp1

OPA121

R20

2.0K

R21
2.0K

R18

2.0K

R19
2.0K

C15

0.1uF

-15V

C16

0.1uF

AGND

AGND

+15V

R16

10

R17

10

AGND

(*)

(*)

(*)

(*)

Alpha Resistor

+

C241.0uF

+

C26

1.0uF

AGND1

AVDD2

NC3

BYTESWAP4

OB/2C5

WARP6

IMPULSE7

SER/PER8

D09

D110

D2(DIVSCLK0)11

D3(DIVSCLK1)12

D4(EXT/INT)13

D5(INVSYNC)14

D6(INVSCLK)15

D7(RDC/SDIN)16

OGND17

OVDD18

DVDD19

DGND20

D8(SDOUT)21

D9(SCLK)22

D10(SYNC)23

D11(RDERROR)24 D12 25D13 26D14 27D15 28BUSY 29DGND 30RD 31CS 32RESET 33PD 34CONVST 35AGND 36REF 37REFGND 38INGND 39INA(R) 40INB(2R) 41INC(4R) 42IND(4R) 43NC 44NC 45NC 46NC 47NC 48
J3

AD7671

INA1

REF1

VIN1
INA1

VIN1

AGND

VIN1
V1+

V1-

+15V

AGND

1

2

3

L2EMIFLT

C4
0.1uF +

C18
10uF

AGND

-15V

REF1

REF1

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

PCR1

PCR20

V1+
V1-

-15V

+15V

1
2
3

J5

CON3

+15V

-15V
AGND

Power for Preamp

1
2
3

J4

CON3

DDAT0-2

DDAT0-2

DDAT1-2

DDAT1-2

DDAT2-2

DDAT2-2

DDAT3-2

DDAT3-2

DDAT4-2

DDAT4-2

DDAT5-2

DDAT5-2

DDAT6-2

DDAT6-2

DDAT7-2

DDAT7-2

DDAT8-2

DDAT8-2

DDAT9-2

DDAT9-2

DDAT10-2

DDAT10-2

DDAT11-2

DDAT11-2

DDAT12-2

DDAT12-2

DDAT13-2

DDAT13-2

DDAT14-2

DDAT14-2

DDAT15-2

DDAT15-2

DDAT15-1

DDAT15-1

DDAT14-1

DDAT14-1

DDAT13-1

DDAT13-1

DDAT12-1

DDAT12-1

DDAT11-1

DDAT11-1

DDAT10-1

DDAT10-1

DDAT9-1

DDAT9-1

DDAT8-1

DDAT8-1

DDAT7-1

DDAT7-1

DDAT6-1

DDAT6-1

DDAT5-1

DDAT5-1

DDAT4-1

DDAT4-1

DDAT3-1

DDAT3-1

DDAT2-1

DDAT2-1

DDAT1-1

DDAT1-1

DDAT0-1

DDAT0-1

DDAT0-3

DDAT0-3

DDAT1-3

DDAT1-3

DDAT2-3

DDAT2-3

DDAT3-3

DDAT3-3

DDAT4-3

DDAT4-3

DDAT5-3

DDAT5-3

DDAT6-3

DDAT6-3

DDAT7-3

DDAT7-3

DDAT8-3

DDAT8-3

DDAT9-3

DDAT9-3

DDAT10-3

DDAT10-3

DDAT11-3

DDAT11-3

DDAT12-3

DDAT12-3

DDAT13-3

DDAT13-3

DDAT14-3

DDAT14-3

DDAT15-3

DDAT15-3

DDAT0-4

DDAT0-4

DDAT1-4

DDAT1-4

DDAT2-4

DDAT2-4

DDAT3-4

DDAT3-4

DDAT4-4

DDAT4-4

DDAT5-4

DDAT5-4

DDAT6-4

DDAT6-4

DDAT7-4

DDAT7-4

DDAT8-4

DDAT8-4

DDAT9-4

DDAT9-4

DDAT10-4

DDAT10-4

DDAT11-4

DDAT11-4

DDAT12-4

DDAT12-4

DDAT13-4

DDAT13-4

DDAT14-4

DDAT14-4

DDAT15-4

DDAT15-4

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

J7

CON32

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

J9

CON32

D7

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

J6

CON32

D6

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

J8

CON32

D5
D4
D3
D2
D1
D0

D8
D9
D10
D11
D12
D13
D14
D15

D7
D6
D5
D4
D3
D2
D1
D0

D8
D9
D10
D11
D12
D13
D14
D15

D7
D6
D5
D4
D3
D2
D1
D0

D8
D9
D10
D11
D12
D13
D14
D15

D7
D6
D5
D4
D3
D2
D1
D0

D8
D9
D10
D11
D12
D13
D14
D15

R4
2.2K

R5
2.2K

R6
2.2K

R7
2.2K

R8
2.2K

R9
2.2K

R10
2.2K

R11
2.2K

R3
4.7K

R2
4.7K

R1
4.7K

1
2
3

J10

CON3

INB1
VIN1

AGND

INB1

+

C14
10uF

AGND

+C25

10uF

DGND

5V(D)

D15
D14
D13
D12D11

D10
D9
D8

D0
D1
D2
D3
D4
D5
D6
D7

TRIG

C1

0.1uF

ADC2

C6
0.1uF

DGND
5V(D)
DGND
DGND
DGND

DGND

DGND
DGND

DGND
DGND

AGND

AGND

NC1

+Vin2

TEMP3

GND4 TRIM 5Vout 6NC 7SELECT 8
C31

AD780

5V(A)

AGND

C7
0.1uF

+

C33
47uF

AGND

5V(A)

3

2
6

7
4

Amp2

OPA121

R26

2.0K

R27
2.0K

R25

2.0K

R24
2.0K

C11

0.1uF

-15V

C12

0.1uF

AGND

AGND

+15V

R22

10

R23

10

AGND

(*)

(*)

(*)

+

C211.0uF

+

C22

1.0uF

AGND1

AVDD2

NC3

BYTESWAP4

OB/2C5

WARP6

IMPULSE7

SER/PER8

D09

D110

D2(DIVSCLK0)11

D3(DIVSCLK1)12

D4(EXT/INT)13

D5(INVSYNC)14

D6(INVSCLK)15

D7(RDC/SDIN)16

OGND17

OVDD18

DVDD19

DGND20

D8(SDOUT)21

D9(SCLK)22

D10(SYNC)23

D11(RDERROR)24 D12 25D13 26D14 27D15 28BUSY 29DGND 30RD 31CS 32RESET 33PD 34CONVST 35AGND 36REF 37REFGND 38INGND 39INA(R) 40INB(2R) 41INC(4R) 42IND(4R) 43NC 44NC 45NC 46NC 47NC 48
J11

AD7671

INA2

REF2

VIN2
INA2

VIN2

AGND

VIN2
V2+

V2-

REF2

REF2

1
2
3

J13

CON3

1
2
3

J12

CON3

INB2
VIN2

AGND

INB2

V2+
V2-

+

C39
10uF

AGND

+C42

10uF

DGND

5V(D)

D15
D14
D13
D12D11

D10
D9
D8

D0
D1
D2
D3
D4
D5
D6
D7

TRIG

C34

0.1uF

ADC3

C35
0.1uF

DGND
5V(D)
DGND
DGND
DGND

DGND

DGND
DGND

DGND
DGND

AGND

AGND

NC1

+Vin2

TEMP3

GND4 TRIM 5Vout 6NC 7SELECT 8
C43

AD780

5V(A)

AGND

C36
0.1uF

+ C45
47uF

AGND

5V(A)

3

2
6

7
4

Amp3

OPA121

R32

2.0K

R33
2.0K

R31

2.0K

R30
2.0K

C37

0.1uF

-15V

C38

0.1uF

AGND

AGND

+15V

R28

10

R29

10

AGND

(*)

(*)

(*)

+

C401.0uF

+
C41

1.0uF

AGND1

AVDD2

NC3

BYTESWAP4

OB/2C5

WARP6

IMPULSE7

SER/PER8

D09

D110

D2(DIVSCLK0)11

D3(DIVSCLK1)12

D4(EXT/INT)13

D5(INVSYNC)14

D6(INVSCLK)15

D7(RDC/SDIN)16

OGND17

OVDD18

DVDD19

DGND20

D8(SDOUT)21

D9(SCLK)22

D10(SYNC)23

D11(RDERROR)24 D12 25D13 26D14 27D15 28BUSY 29DGND 30RD 31CS 32RESET 33PD 34CONVST 35AGND 36REF 37REFGND 38INGND 39INA(R) 40INB(2R) 41INC(4R) 42IND(4R) 43NC 44NC 45NC 46NC 47NC 48
J14

AD7671

INA3

REF3

VIN3
INA3

VIN3

AGND

VIN3
V3+

V3-

REF3

REF3

1
2
3

J16

CON3

1
2
3

J15

CON3

INB3
VIN3

AGND

INB3

V3+
V3-

ADC2
ADC3 +

C51
10uF

AGND

+C54

10uF

DGND

5V(D)

D15
D14
D13
D12D11

D10
D9
D8

D0
D1
D2
D3
D4
D5
D6
D7

TRIG

C46

0.1uF

ADC4

C47
0.1uF

DGND
5V(D)
DGND
DGND
DGND

DGND

DGND
DGND

DGND
DGND

AGND

AGND

NC1

+Vin2

TEMP3

GND4 TRIM 5Vout 6NC 7SELECT 8
C55

AD780

5V(A)

AGND

C48
0.1uF

+ C57
47uF

AGND

5V(A)

3

2
6

7
4

Amp4

OPA121

R38

2.0K

R39
2.0K

R37

2.0K

R36
2.0K

C49

0.1uF

-15V

C50

0.1uF

AGND

AGND

+15V

R34

10

R35

10

AGND

(*)

(*)

(*)

+

C521.0uF

+

C53

1.0uF

AGND1

AVDD2

NC3

BYTESWAP4

OB/2C5

WARP6

IMPULSE7

SER/PER8

D09

D110

D2(DIVSCLK0)11

D3(DIVSCLK1)12

D4(EXT/INT)13

D5(INVSYNC)14

D6(INVSCLK)15

D7(RDC/SDIN)16

OGND17

OVDD18

DVDD19

DGND20

D8(SDOUT)21

D9(SCLK)22

D10(SYNC)23

D11(RDERROR)24 D12 25D13 26D14 27D15 28BUSY 29DGND 30RD 31CS 32RESET 33PD 34CONVST 35AGND 36REF 37REFGND 38INGND 39INA(R) 40INB(2R) 41INC(4R) 42IND(4R) 43NC 44NC 45NC 46NC 47NC 48
J17

AD7671

INA4

REF4

VIN4
INA4

VIN4

AGND

VIN4
V4+

V4-

REF4

REF4

1
2
3

J19

CON3

1
2
3

J18

CON3

INB4
VIN4

AGND

INB4

ADC4

V4+
V4-

+

C63
10uF

AGND

+C66

10uF

DGND

5V(D)

D15
D14
D13
D12D11

D10
D9
D8

D0
D1
D2
D3
D4
D5
D6
D7

TRIG

C58

0.1uF

ADC5

C59
0.1uF

DGND
5V(D)
DGND
DGND
DGND

DGND

DGND
DGND

DGND
DGND

AGND

AGND

NC1

+Vin2

TEMP3

GND4 TRIM 5Vout 6NC 7SELECT 8
C67

AD780

5V(A)

AGND

C62
0.1uF

+ C69
47uF

AGND

5V(A)

3

2
6

7
4

Amp5

OPA121

R44

2.0K

R45
2.0K

R42

2.0K

R43
2.0K

C60

0.1uF

-15V

C61

0.1uF

AGND

AGND

+15V

R40

10

R41

10

AGND

(*)

(*)

(*)

+

C641.0uF

+

C65

1.0uF

AGND1

AVDD2

NC3

BYTESWAP4

OB/2C5

WARP6

IMPULSE7

SER/PER8

D09

D110

D2(DIVSCLK0)11

D3(DIVSCLK1)12

D4(EXT/INT)13

D5(INVSYNC)14

D6(INVSCLK)15

D7(RDC/SDIN)16

OGND17

OVDD18

DVDD19

DGND20

D8(SDOUT)21

D9(SCLK)22

D10(SYNC)23

D11(RDERROR)24 D12 25D13 26D14 27D15 28BUSY 29DGND 30RD 31CS 32RESET 33PD 34CONVST 35AGND 36REF 37REFGND 38INGND 39INA(R) 40INB(2R) 41INC(4R) 42IND(4R) 43NC 44NC 45NC 46NC 47NC 48
J20

AD7671

INA5

REF5

VIN5
INA5

VIN5

AGND

VIN5
V5+

V5-

REF5

REF5

1
2
3

J22

CON3

1
2
3

J21

CON3

INB5
VIN5

AGND

INB5

ADC5

V5+
V5-

+

C75
10uF

AGND

+C78

10uF

DGND

5V(D)

D15
D14
D13
D12D11

D10
D9
D8

D0
D1
D2
D3
D4
D5
D6
D7

TRIG

C70

0.1uF

ADC6

C71
0.1uF

DGND
5V(D)
DGND
DGND
DGND

DGND

DGND
DGND

DGND
DGND

AGND

AGND

NC1

+Vin2

TEMP3

GND4 TRIM 5Vout 6NC 7SELECT 8
C79

AD780

5V(A)

AGND

C74
0.1uF

+ C81
47uF

AGND

5V(A)

3

2
6

7
4

Amp6

OPA121

R50

2.0K

R51
2.0K

R48

2.0K

R49
2.0K

C72

0.1uF

-15V

C73

0.1uF

AGND

AGND

+15V

R46

10

R47

10

AGND

(*)

(*)

(*)

+

C761.0uF

+

C77

1.0uF

AGND1

AVDD2

NC3

BYTESWAP4

OB/2C5

WARP6

IMPULSE7

SER/PER8

D09

D110

D2(DIVSCLK0)11

D3(DIVSCLK1)12

D4(EXT/INT)13

D5(INVSYNC)14

D6(INVSCLK)15

D7(RDC/SDIN)16

OGND17

OVDD18

DVDD19

DGND20

D8(SDOUT)21

D9(SCLK)22

D10(SYNC)23

D11(RDERROR)24 D12 25D13 26D14 27D15 28BUSY 29DGND 30RD 31CS 32RESET 33PD 34CONVST 35AGND 36REF 37REFGND 38INGND 39INA(R) 40INB(2R) 41INC(4R) 42IND(4R) 43NC 44NC 45NC 46NC 47NC 48
J23

AD7671

INA6

REF6

VIN6
INA6

VIN6

AGND

VIN6
V6+

V6-

REF6

REF6

1
2
3

J25

CON3

1
2
3

J24

CON3

INB6
VIN6

AGND

INB6

ADC6

V6+
V6-

+

C87
10uF

AGND

+C90

10uF

DGND

5V(D)

D15
D14
D13
D12D11

D10
D9
D8

D0
D1
D2
D3
D4
D5
D6
D7

TRIG

C82

0.1uF

ADC7

C83
0.1uF

DGND
5V(D)
DGND
DGND
DGND

DGND

DGND
DGND

DGND
DGND

AGND

AGND

NC1

+Vin2

TEMP3

GND4 TRIM 5Vout 6NC 7SELECT 8
C91

AD780

5V(A)

AGND

C86
0.1uF

+ C93
47uF

AGND

5V(A)

3

2
6

7
4

Amp7

OPA121

R56

2.0K

R57
2.0K

R54

2.0K

R55
2.0K

C84

0.1uF

-15V

C85

0.1uF

AGND

AGND

+15V

R52

10

R53

10

AGND

(*)

(*)

(*)

+

C881.0uF

+

C89

1.0uF

AGND1

AVDD2

NC3

BYTESWAP4

OB/2C5

WARP6

IMPULSE7

SER/PER8

D09

D110

D2(DIVSCLK0)11

D3(DIVSCLK1)12

D4(EXT/INT)13

D5(INVSYNC)14

D6(INVSCLK)15

D7(RDC/SDIN)16

OGND17

OVDD18

DVDD19

DGND20

D8(SDOUT)21

D9(SCLK)22

D10(SYNC)23

D11(RDERROR)24 D12 25D13 26D14 27D15 28BUSY 29DGND 30RD 31CS 32RESET 33PD 34CONVST 35AGND 36REF 37REFGND 38INGND 39INA(R) 40INB(2R) 41INC(4R) 42IND(4R) 43NC 44NC 45NC 46NC 47NC 48
J26

AD7671

INA7

REF7

VIN7
INA7

VIN7

AGND

VIN7
V7+

V7-

REF7

REF7

1
2
3

J28

CON3

1
2
3

J27

CON3

INB7
VIN7

AGND

INB7

ADC7

V7+
V7-

+

C99
10uF

AGND

+C102

10uF

DGND

5V(D)

D15
D14
D13
D12D11

D10
D9
D8

D0
D1
D2
D3
D4
D5
D6
D7

TRIG

C94

0.1uF

ADC8

C95
0.1uF

DGND
5V(D)
DGND
DGND
DGND

DGND

DGND
DGND

DGND
DGND

AGND

AGND

NC1

+Vin2

TEMP3

GND4 TRIM 5Vout 6NC 7SELECT 8
C103

AD780

5V(A)

AGND

C98
0.1uF

+ C105
47uF

AGND

5V(A)

3

2
6

7
4

Amp8

OPA121

R62

2.0K

R63
2.0K

R60

2.0K

R61
2.0K

C96

0.1uF

-15V

C97

0.1uF

AGND

AGND

+15V

R58

10

R59

10

AGND

(*)

(*)

(*)

+

C1001.0uF

+

C101

1.0uF

AGND1

AVDD2

NC3

BYTESWAP4

OB/2C5

WARP6

IMPULSE7

SER/PER8

D09

D110

D2(DIVSCLK0)11

D3(DIVSCLK1)12

D4(EXT/INT)13

D5(INVSYNC)14

D6(INVSCLK)15

D7(RDC/SDIN)16

OGND17

OVDD18

DVDD19

DGND20

D8(SDOUT)21

D9(SCLK)22

D10(SYNC)23

D11(RDERROR)24 D12 25D13 26D14 27D15 28BUSY 29DGND 30RD 31CS 32RESET 33PD 34CONVST 35AGND 36REF 37REFGND 38INGND 39INA(R) 40INB(2R) 41INC(4R) 42IND(4R) 43NC 44NC 45NC 46NC 47NC 48
J29

AD7671

INA8

REF8

VIN8
INA8

VIN8

AGND

VIN8
V8+

V8-

REF8

REF8

1
2
3

J31

CON3

1
2
3

J30

CON3

INB8
VIN8

AGND

INB8

ADC8

V8+
V8-

R64
2.2K

R65
2.2K

1
CON1

CON1

1
CON2

CON1

1
2

CON5

CON2

AGND
DGND

1

CON10
CON1

1

CON11
CON1

1

CON6
CON1

1

CON12
CON1

1

CON7
CON1

1

CON13
CON1

1

CON14
CON1

1

CON8
CON1

1

CON15
CON1

1

CON9
CON1

1

CON16
CON1

1

CON17
CON1

1

CON28
CON1

1

CON29
CON1

1

CON21
CON1

1

CON20
CON1

1

CON26
CON1

1

CON27
CON1

1

CON19
CON1

1

CON24
CON1

1

CON25
CON1

1

CON18
CON1

1

CON22
CON1

1

CON23
CON1

+C30

1uF

+ C32
1uF

+ C44
1.0uF

+ C56
1.0uF + C104

1.0uF

+ C92
1.0uF

+ C80
1.0uF

+ C68
1.0uF

bug (PCB opposite)

ADC8chV1

REF = 2.5V

INA
INB
Input Range

VIN
VIN
0-REF

REF
VIN
+-REF

REF
GND
+-2REF

GND
VIN
0-2REF



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Title

Number RevisionSize

A3

Date: 2015/05/03 Sheet    of
File: F:\PCB5\..\ClockDriverVIRGO.sch Drawn By:

ACLK[0..11]CLK[4..15]

PhotoCouplersV2
PhotoCouplersV2.sch

-15V

+15V

C9
0.1uF

C2
4.7uF/25V

Vcc

C8
0.1uF

C1
4.7uF/25V

A1 1

A2 2

A3 3

A4 4

A5 5

A6 6

A7 7

A8 8

A9 9

A10 10

A11 11

A12 12

A13 13

A14 14

A15 15

A16 16

A17 17

A18 18

A19 19

A20 20

A21 21

A22 22

A23 23

A24 24

A25 25

A26 26

A27 27

A28 28

A29 29

A30 30

A31 31

A32 32

B1 33

B2 34

B3 35

B4 36

B5 37

B6 38

B7 39

B8 40

B9 41

B10 42

B11 43

B12 44

B13 45

B14 46

B15 47

B16 48

B17 49

B18 50

B19 51

B20 52

B21 53

B22 54

B23 55

B24 56

B25 57

B26 58

B27 59

B28 60

B29 61

B30 62

B31 63

B32 64

C1 65

C2 66

C3 67

C4 68

C5 69

C6 70

C7 71

C8 72

C9 73

C10 74

C11 75

C12 76

C13 77

C14 78

C15 79

C16 80

C17 81

C18 82

C19 83

C20 84

C21 85

C22 86

C23 87

C24 88

C25 89

C26 90

C27 91

C28 92

C29 93

C30 94

C31 95

C32 96

DIN2

DIN96

ACLK7

1

2

3

L5

EMIFLT

Vcc_IN

1

2

3

L6

EMIFLT

+15V_IN

1

2

3

L7

EMIFLT

-15V_IN

C12
0.1uF

C7
4.7uF/25V

A
D

J
1

VIN3 +VOUT 2

J29
LM317

+8V(HD)_IN

C14
0.1uF

C79
10uF/25V

R2
240

R3
1.5K

C80
4.7uF/25V

C15
0.1uF

1

J30
CON1

R1

2K

GND
Vcc_IN
GND
AGND
+15V_IN
AGND
-15V_IN
AGND
+8V(HD)_IN

VDD

VDD

1
CON4

CON1

1
CON5

CON1

1

3

2

VR2

2K

CLK7
CLK8
CLK9
CLK10
CLK11

1

2

3

L8

EMIFLT

SHIELD

1A

CLK15

CLK[4..15] ACLK[0..11]

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

J1

PCR28

ACLK8

ACLK9

1 2J2

JUMPER1 2J5

JUMPER1 2J6

JUMPER

CLK14

CLK13

CLK12

1
2

J8
JUMPER

ACLK11

ACLK10

CLK6

1 2J3

JUMPER1 2J4

JUMPER

CLK5

CLK4

1 2

J10
JUMPER

1 2J9

JUMPER

+15V

The dissipation of VDD is very low.
+5V(HD)_IN could be replaced by +15V.

C3
0.1uF

1
CON1

CON1

1
2
3
4

CON6

CON2X2

Bug Fix
08/11/2001 two +5V -> one +5V

+5V

cut PCB connection (+5V) at J10

Clock Driver

C13
0.1uF

1

IN2

NR3

GND4 TRIM 5OUT 6
7
8

REF2

MAX6250
C78

1uF/35V

C76
2.2uF/35V

C77
2.2uF/35V

+15V

ucRstEn

ucRstSel

reduceOut

frameStart

pmc

ucRstEn
ucRstSel
reduceOut
frameStart
pmc

R?
1K

R?
3.9K

+5V

+4V

+4V

Octagon Select
Octagon Select

Octagon Select

VGND



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Title

Number RevisionSize

A2

Date: 2015/05/03 Sheet    of
File: F:\PCB5\..\PhotoCouplersVIRGO.sch Drawn By:

S116

IN
1

15

S34

D1 1

D3 3

V
+

11

V
-

14

V
L

12

GND 13

SW8A

DG403

S45

IN
2

10

S29 D2 8

D4 6

SW8B

DG403

R44

0 C94

100

R47

0 C97

100

ACLK6

ACLK7

Vcc

-15V+15V

R66

100
C186
0.01uF

R120

100
C189
0.01uF

C107
0.47uF

C108
0.47uF

S116

IN
1

15

S34

D1 1

D3 3

V
+

11

V
-

14

V
L

12

GND 13

SW10A

DG403

S45

IN
2

10

S29 D2 8

D4 6

SW10B

DG403

R48

0 C98

100

R49

0 C102

100

ACLK8

ACLK9

Vcc

-15V+15V

R121

100
C190
0.01uF

R122

100
C194
0.01uF

C117
0.47uF

C118
0.47uF

R36

5.1K

+15V

R25

10

C48

0.1uF

C89

4.7uF

C49
0.1uF

C90
4.7uF

R26
10

-15V

R12

5.1K

2

3

8
4

1
OP11A

TLE2072

C50
0.1uF

C47
0.1uF

6

5
7

OP11B

TLE2072

R15

5.1K

C65
0.1uF

R41

5.1K

C66
0.1uF

OP7OUT

OP8OUT

CLK9

CLK7

+4V

+4V

R31

5.1K

+15V

R19

10

C20

0.1uF

C83

4.7uF

C39
0.1uF

C86
4.7uF

R22
10

-15V

R6

5.1K

2

3

8
4

1
OP9A

TLE2072

C21
0.1uF

C36
0.1uF

6

5
7

OP9B

TLE2072

R10

5.1K

C37
0.1uF

R34

5.1K

C38
0.1uF

+4V

+4V

OP9OUT

OP10OUT

S116

IN
1

15

S34

D1 1

D3 3

V
+

11

V
-

14

V
L

12

GND 13

SW12A

DG403

S45

IN
2

10

S29 D2 8

D4 6

SW12B

DG403

R52

0 C101

100

R64

0 C104

100

ACLK10

ACLK11

Vcc

-15V+15V

R124

100
C193
0.01uF

R126

100
C196
0.01uF

C183
0.47uF

C184
0.47uF

CLK5

CLK4

R37

5.1K

+15V

R27

10

C60

0.1uF

C91

4.7uF

C61
0.1uF

C92
4.7uF

R28
10

-15V

R13

5.1K

2

3

8
4

1
OP12A

TLE2072

C62
0.1uF

C59
0.1uF

6

5
7

OP12B

TLE2072

R16

5.1K

C67
0.1uF

R42

5.1K

C75
0.1uF

OP11OUT

OP12OUT

+4V

+4V

CLK[4..15]CLK[4..15]

C5

0.1uF

C10

0.1uF

C29

0.1uF

1

CON3
CON1

R38
2K

1

CON10
CON1

R55
2K

1

CON9
CON1

R54
2K

1

CON13
CON1

R58
2K

1

CON14
CON1

R59
2K

1

CON16
CON1

R61
2K

R73
2K

Vcc

R77
2K

Vcc

R70
2K

Vcc

R74
2K

Vcc

R71
2K

Vcc

R67
2K

Vcc

LSYNC

C185

CAP

C185

CAP

C185

CAP

C185

CAP

C185

CAP

C185

CAP

シルクが逆

OP7OUT

OP8OUT

OP9OUT

OP10OUT

OP11OUT

OP12OUT

CLK6

CLK8




