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#TCK

#TDI

#TDO

#TMS

^CONF_DONE

^nCEO

^nSTATUS

^nCONFIG

^NCE

+nRS

+nWS

+CS

+nCS

MSG[0..7]

MSG_TYPE[0..3]

L2_PEND_EMPTY

L2_PEND_FULL

ACK_START_L1

SLV_READY_VBD

ACK_START_L2

ACK_START_L3

L3_PEND_EMPTY

L3_PEND_FULL

*RDYnBUSY

Queue_Resetn

Avail_Empty

Avail_Full

CLOCK

Clockx2

nRESET

Finish_VBD

L1_INIT

L1_Accept

L2_Accept

L2_Reject

Sync_Gap

ReadOutBusy

ScanBusy

Sync_Error

Frame_Error

Identifier_Error

Format_Error

Controller_Error

VRB_Error

Stat8

Stat9

MSG_STROBE

Slave_ReadyNRZ

Crossing[0..7]

BUFFER_&_NRZ

VME_&_BUFFER_2

VME_&_BUFFER_1

IO_&_BUFFER_1

IO_&_BUFFER_2

VME_&_BUFFER_3

VME_&_BUFFER_4

VME_&_BUFFER_5

IO_&_BUFFER_3
IO_&_BUFFER_4

IO_&_BUFFER_5



A

A

B

B

C

C
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D
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E
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Title
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Date: Sheet of

VME_VCC
GND

VME_A24
VME_A25
VME_A26
VME_A27
VME_A28
VME_A29
VME_A30
VME_A31

D16
D17
D18
D19
D20
D21
D22
D23
GND
D24
D25
D26
D27
D28
D29
D30
D31
GND
VME_VCC

VME_VCC

Dint16
Dint17
Dint18
Dint19
Dint20
Dint21
Dint22
Dint23
Dint24
Dint25
Dint26
Dint27
Dint28
Dint29
Dint30
Dint31

A24
A25
A26
A27
A28
A29
A30
A31

GND
VME_VCC

VCCBIAS

VCC

Dint26

Dint18

Dint31

Dint17

Dint19

Dint23

Dint28

Dint27

Dint30

Dint22

Dint25

Dint20
Dint21

Dint16

Dint24

Dint29

D16

D26

D22

D21

D31
D30

D18
D19

D25
D24

D27

D28
D29

D23

D17

D20
VPC_VME

VPC_VME

A24
A25

A26
A27

A28
A29

A30
A31

VME_A24
VME_A25

VME_A26
VME_A27

VME_A28
VME_A29

VME_A30
VME_A31

GND BPVCC

VPC

VCCIO VPC

VCCIO

VCCIO

VCCIO

VCCIO

VCCIOVCCIO

VCCIOVCCIO

C188
0.1uf

U11C

CJ2

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

C197
0.1uf

C159
0.1uf

C161
0.1uf

C160
0.1uf

C198
0.1uf

C162
0.1uf

U68

SN74ABTE16245

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
481DIR

1B1
2B1
GND
1B2
2B2
VCC
1B3
2B3
GND
1B4
2B4
1B5
2B5
GND
1B6
2B6
VCC
1B7
2B7
GND
1B8
2B8
2DIR /OE

2A8
1A8

GND
2A7
1A7

VCC
2A6
1A6

GND
2A5
1A5
2A4
1A4

GND
2A3
1A3

VCC
2A2
1A2

GND
2A1
1A1

VCCBIAS

U11E

CJ2

D1
D2
D3
D4
D5
D6
D7
D8
D9

D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30
D31
D32

U11D

CJ2

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

U11B

CJ2

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

U11A

CJ2

Z1
Z2
Z3
Z4
Z5
Z6
Z7
Z8
Z9

Z10
Z11
Z12
Z13
Z14
Z15
Z16
Z17
Z18
Z19
Z20
Z21
Z22
Z23
Z24
Z25
Z26
Z27
Z28
Z29
Z30
Z31
Z32

U69

SN74ABTE16245

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
481DIR

1B1
2B1
GND
1B2
2B2
VCC
1B3
2B3
GND
1B4
2B4
1B5
2B5
GND
1B6
2B6
VCC
1B7
2B7
GND
1B8
2B8
2DIR /OE

2A8
1A8

GND
2A7
1A7

VCC
2A6
1A6

GND
2A5
1A5
2A4
1A4

GND
2A3
1A3

VCC
2A2
1A2

GND
2A1
1A1

VCCBIAS

C187
0.1uf

Dint[16..31]

A[24..31]

DIR

Trans_OE
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GREEN

GREEN

REDGREEN
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VCC

GND

VCCIO

VCCIOVCCIO

VCCIO

VCCIOVCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO VCCIO

VCCIOVCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

C136

0.1uf

U47D

7402

11

12
13

R160
470

C133
0.1UF

R157
220K

LED7B

LED-BICOLOR

3
4

C139
0.1UF

C142

0.1uf

R166
470

R163
220K

LED8A

LED

2
1

U62A
74VHC123A

2

1

3

14 15

13

4

168

B

A

CLR

C
x

R
x

Q

/Q

V
C

C

G
N

D

R169
220K

U44B

7402

5

6
4

R172
470

LED7A

LED-BICOLOR

1
2

U63B
74VHC123A

10

9

11

6 7

5

12

168

B

A

CLR

C
x

R
x

Q

/Q

V
C

C

G
N

D

U44C

7402

8

9
10

C145
0.1UF

LED8B

LED

4
3

R175
220K

U47C

7402

8

9
10

C154

0.1uf

C151
0.1UF

R178
470

R168
220K R171

240

U44A

7402

2

3
1

LED6A

BLUE

2
1

C147

0.1uf
C144
0.1UF

U47A

7402

2

3
1

R174
220K

U61A
74VHC123A

2

1

3

14 15

13

4
168

B

A

CLR

C
x

R
x

Q

/Q
V

C
C

G
N

D

U63A
74VHC123A

2

1

3

14 15

13

4

168

B

A

CLR

C
x

R
x

Q

/Q

V
C

C

G
N

D

U61B
74VHC123A

10

9

11

6 7

5

12

168

B

A

CLR

C
x

R
x

Q

/Q

V
C

C

G
N

D

C153

0.1uf

LED6B

BLUE

4
3

C150
0.1UF

U44D

7402

11

12
13

R177
240

U47B

7402

5

6
4

U62B
74VHC123A

10

9

11

6 7

5

12

168

B

A

CLR

C
x

R
x

Q

/Q

V
C

C

G
N

D

ACK_Start_L1 ACK_Start_L2

NSlave_Ready

MSG_STROBE

NDTACK

PROG_STAT
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JTAG PINS

DECOUPLING CAPACITORS Transmisson Line
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Title
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R
eset_P

ream
p

L1_A
ccept

Finished

R
E

S
E

T

C
LK

53

#TDI
control2
control1

#TMS
control4
control3

control5
control6

control7

N
R

Z

Slave_Ready

#TDO

nDTACK
#TCK

Read_Out_Busy

L1_B
usy

Reset_Preamp

RESET

nDTACK

Read_Out_Busy

CLK53

Finished

L1_Accept

control0

control1

control2

control3

control4

control5

control6

control7

L1_BUSY

Select_NRZ

Slave_Ready

#TDI

#TCK

#TMS

#TDO

NRZ

CLK53nrz

control0

NRZECL0

CLK53ECL

CLK53nrz

/NRZECL0

/CLK53ECL

GND

VCC

/NRZECL0
NRZECL0

CLK53ECL
/CLK53ECL

N
R

Z_C
FT

NRZ_CFT NRZ_CFT_ECL
/NRZ_CFT_ECL

/NRZ_CFT_ECL
NRZ_CFT_ECL

CLK53

S
elect_N

R
Z

OSC_CLK

nWRITE

nWRITE

VCCIO

VEE

VCCIO

VEE VEE

VEE VEE

VCCIO VCCIO

VCCIO VCCIOVCCIOVCCIO

VCCIO VCCIO

VCCIO

VEEVEE

VEEVEE

VEEVEE

VCCIO

TP158
SLAVE_READY1

C56
0.1uf

C86
0.22uf

C87
0.22uf

C88
0.22uf

C89
0.22uf

C94
0.22uf

TP150

1

C95
0.22uf

C96
0.22uf

C97
0.22uf

C61
0.1uf

JP3

3 HEADER

1
2
3

U25

CRYSTAL

1

7 8

14NC

GND OUT

VCC

U26

100324

16

18

19

20

13

12

11

21
23
24
25
27
26
4
5
7
6
10
9

1

2

3

28

8

14

15

22

17E

D0

D1

D2

D3

D4

D5

Q0
/Q0
Q1
/Q1
Q2
/Q2
Q3
/Q3
Q4
/Q4
Q5
/Q5

VCC

VCCA

VCCA

VCC

VEES

VEE

VEES

VEES

VTTL

C55
0.1uf

C60
0.1uf

R201
470

R200
470

R203
470

U28

EPM7160

12

11

14
15
16
17
18

20
21
22
23
24
25

27
28
29
30
31

33 34 35 36 37 39 40 41 44 45 46 48 49 50 51 52

54
55
56
57
58

60
61
62
63
64
65

67
68
69
70
71

73
74

7576777980818384124568910

I/O

I/O

I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O

I/O I/O I/O I/O I/O N
C

I/O I/O I/O I/O N
C

I/O I/O I/O I/O I/O

I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O

I/O
I/O

I/OI/OI/ON
CI/OI/O

G
C

LK
O

E
1N

G
C

LR
N

O
E

2NI/OI/ON
CI/OI/OI/O

R202
470

TP157
RESET_PREAMP1

CN1

BJ157

1
2
3

R210
50ohm

JP2

3 HEADER

1
2
3

CN2

BJ157

1
2
3

C174
10pf

C57
0.1uf

JP1

3 HEADER

1
2
3

CN3

BJ157

1
2
3

R206
470

R205
470

control[0..7]

L1_Accept

Finished

CLK53

Read_Out_Busy

L1_BUSY

Select_NRZ

Slave_Ready

RESET

Reset_Preamp

#TDI

#TCK

#TMS

#TDO

nDTACK

OSC_CLK

VME_&_NRZ

IO_&_NRZ

BUFFER_&_NRZ

Sync_Trig

nWRITE
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DATA0
DATA1
DATA2
DATA3
DATA4
DATA5
DATA6
DATA7
DATA8
DATA9
DATA10
DATA11
DATA12
DATA13
DATA14
DATA15

MSG3

MSG5
MSG4

MSG6

MSG2
MSG1
MSG0

MSG7

MSG_T1

MSG_T3
MSG_T2

MSG_T0

nA
S

D
T

A
C

K

M
S

G
_S

T
R

DATA14
DATA12
DATA10
DATA8
DATA6
DATA4
DATA2
DATA0

DATA15
DATA13
DATA11
DATA9
DATA7
DATA5
DATA3
DATA1

DTACK
MSG_STR
MSG_T2
MSG_T0
MSG6
MSG4
MSG2
MSG0

nAS
MSG_T3
MSG_T1
MSG7
MSG5
MSG3
MSG1

ADD15

ADD9
ADD7

ADD13

ADD3

ADD14

ADD4
ADD0

ADD13

ADD5

ADD5

ADD8

ADD6

ADD3
ADD1

ADD1

ADD9

ADD10

ADD4

ADD2

ADD11

ADD10

ADD2

ADD7

ADD0

ADD11

ADD14

ADD8

ADD15

ADD6

ADD12

ADD12

F1E

F1F

F2E

F2F

F3E

F3F

F1E

STATUS8
STATUS6
STATUS4
STATUS2
STATUS0
F3E
F2E

STATUS9
STATUS7
STATUS5
STATUS3
STATUS1
F3F
F2F
F1F

STATUS3

STATUS5
STATUS4

STATUS6

STATUS2
STATUS1
STATUS0

STATUS7
STATUS8
STATUS9

J3

CON20A

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

J4

CON20A

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

J1

CON20A

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

J2

CON20A

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

ADD[0..15] DATA[0..15]

MSG[0..7]

MSG_T[0..3]

nAS

DTACK

MSG_STR

F1E

F1F

F2E

F2F

F3E

F3F

STATUS[0..9]



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8
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AD_NVRAM0 AD_NVRAM0
AD_NVRAM1 AD_NVRAM1

AD_NVRAM0

AD_NVRAM2 AD_NVRAM2
AD_NVRAM3 AD_NVRAM3

AD_NVRAM1

AD_NVRAM4 AD_NVRAM4
AD_NVRAM5 AD_NVRAM5

AD_NVRAM2

AD_NVRAM6 AD_NVRAM6
AD_NVRAM7 AD_NVRAM7

AD_NVRAM3

AD_NVRAM8 AD_NVRAM8
AD_NVRAM9 AD_NVRAM9

AD_NVRAM4

AD_NVRAM10 AD_NVRAM10
AD_NVRAM11 AD_NVRAM11

AD_NVRAM5

AD_NVRAM12 AD_NVRAM12

MEMSEL1

AD_NVRAM6

OEN_RAM1
WRAM

AD_NVRAM7

AD_NVRAM8

AD_NVRAM9

AD_NVRAM10

AD_NVRAM11

AD_NVRAM12

WRAM

OEN_RAM0

OEN_RAM1

MEMSEL1

MEMSEL0

OEN_RAM0
WRAM
MEMSEL0

AD_NVRAM13
AD_NVRAM14
AD_NVRAM15
AD_NVRAM16

AD_NVRAM13
AD_NVRAM14
AD_NVRAM15
AD_NVRAM16

AD_NVRAM14

AD_NVRAM16

AD_NVRAM13

AD_NVRAM15

INT_VME5

INT_VME0

INT_VME7

INT_VME6

INT_VME3

INT_VME2

INT_VME4

INT_VME1

INT_VME0
INT_VME1
INT_VME2
INT_VME3
INT_VME4
INT_VME5
INT_VME6
INT_VME7

INT_VME0
INT_VME1
INT_VME2
INT_VME3
INT_VME4
INT_VME5
INT_VME6
INT_VME7

VCC

VCCIO

VCCIO
VCCIOVCCIO

VCCIO

U15

DS1245Y/AB

12
11
10

9
8
7
6
5

27
26
23
25

4
28

3
31

2
22
29
24
32
16

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
CENEG
WENEG
OENEG
VCC
GND

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

C108
0.1uf C109

0.1uf

U14

DS1245Y/AB

12
11
10

9
8
7
6
5

27
26
23
25

4
28

3
31

2
22
29
24
32
16

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
CENEG
WENEG
OENEG
VCC
GND

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

C175
100uf C176

100uf

MEMSEL[0..1]

OEN_RAM[0..1]

INT_VME[0..7]

AD_NVRAM[0..16]

WRAM
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Title
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MSG_INT0
MSG_INT1
MSG_INT2
MSG_INT3
MSG_INT4
MSG_INT5
MSG_INT6
MSG_INT7
MSG_INT8
MSG_INT9
MSG_INT10
MSG_INT11
msg_str_int

Status_0
Status_1
Status_2
Status_3
Status_4
Status_5
Status_6
Status_7
Status_8
Status_9

SLAVE_READY

FINISHED

FINISHED

M
S

G
_S

TR
O

B
E

S
LA

V
E

_R
E

A
D

Y

MSG0
MSG1
MSG2
MSG3
MSG4
MSG5
MSG6
MSG7
MSG8
MSG9
MSG10
MSG11

L1_Test_B
eam

L1_Laser_Trig

Status_1

Status_5
Status_6
Status_7

STATUS8
STATUS9

STATUS3
STATUS4

STATUS6
STATUS5

STATUS2
STATUS1
STATUS0

STATUS7

L1_Laser_Trig

L1_Test_Beam

Status_0

Status_2
Status_3
Status_4

STATUS0
STATUS1
STATUS2
STATUS3
STATUS4
STATUS5
STATUS6
STATUS7
STATUS8
STATUS9

MSG0
MSG1

MSG2
MSG3
MSG4
MSG5

MSG6
MSG7

MSG8
MSG9

MSG10
MSG11

MSG_INT0
MSG_INT1

MSG_INT2
MSG_INT3
MSG_INT4
MSG_INT5

MSG_INT6
MSG_INT7

MSG_INT8
MSG_INT9

MSG_INT10
MSG_INT11

GND

Status_9

msg_strobe msg_str_int

VCC

Status_8

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO U10A

CJ3

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
A41
A42
A43
A44
A45
A46
A47

U10B

CJ3

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
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8
9
10 11

12
13
14
15
16
17
18
19
20

TP107
1

TP1351

TP751

TP109
1

TP1371

U54

SPARE20

1
2
3
4
5
6
7
8
9

10 11
12
13
14
15
16
17
18
19
201

2
3
4
5
6
7
8
9
10 11

12
13
14
15
16
17
18
19
20

TP771

TP110
1

Q1
MMSF

4

5
2 3

6 7 8

TP1391

TP112
1

TP1411

U37

Max 1626

1
2
3
4 5

6
7
8Out

3/5
Shdn
Ref V+

CS
EXT
Gnd

D16
MBRS

TP153

1

TP114
1

TP781

TP1431

TP811

TP116
1

TP1451

TP37
1

TP118
1

TP39

1

TP1471

TP40

1

TP120
1

TP1491

TP46

1

C124
0.1uf

TP122
1

TP38
1

TP831

TP48

1

TP851

TP124
1

TP41

1

TP126
1

TP47
1

TP49

1

TP128
1

C123
220uf

TP50

1

TP871
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VCCIO

VEE

BPVCC

U38D

J0

D1
D2
D3
D4
D5
D6
D7
D8
D9

D10
D11
D12
D13
D14
D15
D16
D17
D18
D19

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

R22
620

U38C

J0

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19

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

U38B

J0

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19

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

U38A

J0

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19

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

F1

RU300

1 2

U38E

J0

E1
E2
E3
E4
E5
E6
E7
E8
E9

E10
E11
E12
E13
E14
E15
E16
E17
E18
E19

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

U38F

J0

F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
F13
F14
F15
F16
F17
F18
F19

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

C121
.01uf

L1

10MH (4100-064-S)

321

C122
.01uf

U71

DC2DC-5

1

2

3

4

+Vin

-Vin

+Vout

-Vout
TP192

-5V1

F2

RU300

12

LED4A
GY

2
1

C128

.01uf

D13

TVS

R24
620

+
C119
33uf

LED4B

GY

4
3

+

C126

33uf

+
C120
33uf
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Serial_Number0
Serial_Number1

Serial_Number3

Serial_Number4
Serial_Number5

Serial_Number6

Serial_Number2

Serial_Number7

VCC

GND

VCCINT

VCCINT

VCCINT

A

1
2
3
4
5
6
7
8

B

1
2
3
4
5
6
7
8

C

1
2
3
4
5
6
7
8

U72

74LVCH16244A

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
2425

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48 /OE1

1Y1
1Y2

GND
1Y3
1Y4

VCC
2Y1
2Y2

GND
2Y3
2Y4
3Y1
3Y2

GND
3Y3
3Y4

VCC
4Y1
4Y2

GND
4Y3
4Y4

/OE4/OE3
4A4
4A3
GND
4A2
4A1
VCC
3A4
3A3
GND
3A2
3A1
2A4
2A3
GND
2A2
2A1
VCC
1A4
1A3
GND
1A2
1A1
/OE2

Serial_Number[0..7]

nOE



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

Sheet 2
Sheet 3

Sheet 4

Sheet 5

Sheet 6

Sheet 8
Sheet 9

Sheet 11
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Sheet 12
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Sheet 15
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VME_FPGA

VME_FPGA

INT_DATA[16..31]

VME_DATA[0..31]

ADD_OUT[0..16]

PROG_DATA[0..7]

OEN_RAM[0..1]

MEMSEL[0..1]

OEN_TKEEP

TIME_KEEP

IACKOUT

DTACK

NCONFIG

CS_MAS

CS_IO

NCS

NWS

NRS

Bus_Granted

BBSY_A&C

Bus_Requested

Bus_BUSY

CONFIG_DONE

NSATUS

NVBERR

NSYSCLOCK

NVAS

NVSYSRESET

NWRITE

NVLWORD

NVDS[0..1]

NVIRQIN

IRQ

VADDM[0..5]

VADD[1..31]

#TCK
#TDO

#TMS

#NTRST

#TDI
^NCEO

^CONF_DONE

^NSTATUS

^DATA0

^NCONFIG

BBSY_BUFF

Stamp_Time

Time_Ready

Reset_Out

nASout

TK_CE2

WTKEEP

NIRQ

nOE_CRID

DIR

Trans_OE

Select_NRZ

INT_DATA[0..15]

Ext_Int

VME_&_BUFFER_1
VME_&_BUFFER_2
VME_&_NRZ

VME_&_IO_1
VME_&_IO_2

Prog_Stat

nOE_SerialNumber

VME_&_IO_3

V
M

E
_&

_I
O

_4

V
M

E
_&

_I
O

_5

V
M

E
_&

_I
O

_6

V
M

E
_&

_B
U

F
F

E
R

_3

V
M

E
_&

_B
U

F
F

E
R

_4

V
M

E
_&

_B
U

F
F

E
R

_5

NV_RAM

NV_RAM

MEMSEL[0..1]

OEN_RAM[0..1]
INT_VME[0..7]

WRAM

AD_NVRAM[0..16]

Autotest_comp

FPGA Autotest & TN comp.

+DATA[0..7]

#TCK

#TDI

#TMS

#NTRST

^CONF_DONE

^NSTATUS

^NCONFIG

^NCE

+NRS

+NWS

+NCS

+CS

^NCEO

#TDO

*RDYnBUSY

BeamCN[0..23]

L1_TrigN[0..23]

L3TN[0..15]

CLK7

CLK53

INIT

OSC_CLK

L1_ACCEPT

L2_ACCEPT

L2_REJECT

SYNC_GAP

Finished

SCL_Link_Error

SCL_Link_Ready

nAS

L1_Laser_Trig

L1_Test_Beam

RESET

VME_ADD[0..15]

VME_DATA[0..15]

L1_ACCEPTout

L2_ACCEPTout

L2_REJECTout

SYNC_GAPout

FINISHout

INITout

CLK53out

CLK26out

L1_BUSY

L1_ERROR

L2_ERROR

ACK_LINK_ERROR

Readoutbsy

L3_FIFO_EMPTY

Scanbsy

DPM_BUSY

Time_Ready

Stamp_Time

IRQ

Bus_Req

Bus_BUSY
Bus_Granted

L2_BUSY

ACK_INIT

L1_BUSYnrz

Reset_PreAmp

VRBC_Busy

IO_&_BUFFER_2

IO_&_BUFFER_1

VME_&_IO_2

VME_&_IO_1

IO_&_NRZ

VME_&_IO_3

IO
_&

_B
U

F
F

E
R

_3

IO
_&

_B
U

F
F

E
R

_4

IO
_&

_B
U

F
F

E
R

_5

VME_&_IO_4
VME_&_IO_5
VME_&_IO_6

T
_L

1_
A

cc
ep

t

T
_L

2_
D

ec
is

io
n

JTAG

JTAG for Device Configuration

T
C

K
0

T
C

K
1

T
C

K
2

T
C

K
3

T
M

S
0

T
M

S
1

T
M

S
2

T
M

S
3

T
D

I

T
D

O

Logic_Analizer

Logic Analizer Connector

ADD[0..15]

DATA[0..15]

MSG[0..7]

MSG_T[0..3]

MSG_STR

nAS

DTACK

F
1E

F
1F

F
2E

F
2F

F
3E

F
3F

STATUS[0..9]

TimeKeeping

TimeKeeping

A[0..12]

nCE

nOE

nWE

RTC[0..7]

CE2

SERIAL NUMBER

VRBC Serial Number

Serial_Number[0..7]

nOE

Connector_J1

Connector_J1

Dint[0..15]

A[1..23]

AM[0..5]

nBR[0..3]

nBGIN[0..3]

nBGOUT[0..3]

nDS[0..1]

nDTACK

nIACK

nIACKIN

nIACKOUT

nLWORD

SYSCLK

nAS

nWRITE

nBBSY

nBCLR

nACFAIL

SERCLK

nSERDAT

nSYSFAIL

nBERR

nSYSRESET

+12V

-12V

+5STDBY

nIRQ

DIR

Trans_OE

VRBC_Busy

Ext_Int

Sync_Trig

Buff_Contrl

Buffer Control

+DATA[0..7]

#TCK

#TDI

#TMS

^CONF_DONE

^nSTATUS

^nCONFIG

^NCE

#TDO

^nCEO

+nRS

+nWS

+nCS

+CS

*RDYnBUSY

MSG[0..7]

MSG_TYPE[0..3]

Avail_Empty

Avail_Full

L2_PEND_EMPTY

L2_PEND_FULL

L3_PEND_EMPTY

L3_PEND_FULL

ACK_START_L1

ACK_START_L2

ACK_START_L3

SLV_READY_VBD

CLOCK

Clockx2

L1_Accept

L1_INIT

L2_Accept

L2_Reject

Sync_Gap

Finish_VBD

nRESET

Queue_Resetn

ReadOutBusy

ScanBusy

Sync_Error

Frame_Error

Identifier_Error

Format_Error

Controller_Error

VRB_Error

Stat8

Stat9

MSG_STROBE

Slave_ReadyNRZ

Crossing[0..7]

BUFFER_&_NRZ

IO_&_BUFFER_1

IO_&_BUFFER_2

VME_&_BUFFER_1

VME_&_BUFFER_2

IO_&_BUFFER_3
IO_&_BUFFER_4
IO_&_BUFFER_5

VME_&_BUFFER_3
VME_&_BUFFER_4
VME_&_BUFFER_5

Connector_J3

Connectro_J3

MSG_STROBE

MSG[0..11]

STATUS[0..9]

SLAVE_READY

FINISHED

L1_Laser_Trig

L1_Test_Beam

Connector_J2

Connector_J2

Dint[16..31]

A[24..31]

Trans_OE

DIR

Crate ID

VRBC Crate ID

nOE CRATE_ID[0..15]

Connector_J0

-5 Volts Connector

LED's

LED's For Test

ACK_Start_L1

ACK_Start_L2

NSlave_Ready

MSG_STROBE

NDTACK

PROG_STAT

SCL_RECEIVER
SCL CONNECTOR

S
C

L_
R

E
A

D
Y

S
C

L_
E

R
R

O
R

A
C

K
_S

C
L_

E
R

R
O

R

53
_M

H
Z

7.
6_

M
H

Z

B
C

N
[0

..2
3]

F
irs

t_
T

_T
ur

nM

T
_R

ea
l_

B
ea

m
M

k

S
Y

N
C

_G
A

P

C
O

S
M

IC
_G

A
P

T
_L

1_
A

cc
ep

t

L1
_A

cc
ep

t

L1
_T

N
[0

..2
3]

L3
_T

N
[0

..1
5]

T
_L

2_
D

es
ic

io
n

L2
_R

ej
ec

t

L2
_A

cc
ep

t

IN
IT

L1
_B

U
S

Y

L2
_B

U
S

Y

L1
_E

R
R

O
R

L2
_E

R
R

O
R

IN
IT

_A
C

K

S
P

A
R

E
_T

S
P

A
R

E
_S

T
A

T
U

S
[0

..2
]

NRZ GENERATOR

20NRZ

control[0..7]

L1_Accept

Finished

CLK53

Read_Out_Busy

nDTACK

L1_BUSY

Select_NRZ

Slave_Ready

RESET

Reset_Preamp

#TDI

#TCK

#TMS

#TDO

OSC_CLK

BUFFER_&_NRZ

VME_&_NRZ

IO_&_NRZ

Sync_Trig

nWRITE

POWER

Power And Spare

VME_ADD[24..31]

d[16..31]

nDTACK

MEMSEL[0..1]

OEN_RAM[0..1]
INT_VME[0..7]

ADRAM[0..16]

WRAM

nLWORD

nSYSRESET

WRAM

VME_ADDMF[0..5]

nDTACK

nSYSCLK

nBERR

nAS

VME_ADD[1..23]

Data_Strobe[0..1]

nIACKOUT

nIACKIN

d[0..15]

TKEEPsel

WTKEEP

INT_VME[0..7]
TKEEPoe

ADRAM[0..12]

RESET

Slave_ReadyNRZ

L1_BUSYnrzINT_VME[0..7]

CLK53

STATUS0

int_L1_Accept Select_NRZ

Reset_PreAmp

L1_Test_Beam

MSG[0..11]

MSG_STROBE

STATUS[0..9]

L1_Laser_Trig

L1_T
N

[0..23]

L1_BUSYnrz

INT_VME[0..15]

Bus_BUSY

L1_Laser_Trig

IRQ

L1_Test_Beam

Bus_Req

B
C

N
[0..23]

ADRAM[0..15]

L3_T
N

[0..15]

M
S

G
[0..7]M

S
G

[8..11]

MSG_STROBE

INT_VME[0..15]

nIRQ

nOE_CRID

Reset_PreAmp

nAS

nDTACK

MSG_STROBE

ADRAM[0..15]

INT_VME[0..15]

MSG[0..7]

MSG[8..11]

Slave_ReadyNRZ

STATUS[0..9]

BCN[16..23]

nDTACK

STATUS0

STATUS1nSYSCLK

nLWORD

nIACKOUT

nIACKIN
OEN_RAM[0..1]

nDTACK

WRAM

VME_ADDMF[0..5]

nBERR

INT_VME[0..15]

nOE_CRID

DIR

Bus_Req

Bus_BUSY

nAS
WTKEEP

IRQ

d[0..31]

MEMSEL[0..1]

TKEEPsel

Data_Strobe[0..1]

ADRAM[0..16]

nIRQ

Trans_OE

+DATA[0..7]

TKEEPoe

VME_ADD[1..31]

nSYSRESET

Select_NRZ

CLK53

RESET

int_L1_Accept

STATUS[0..9]

OSC_CLK

OSC_CLK

VRBC_Busy

VRBC_Busy

Ext_Int

Ext_Int

DIR

Trans_OE

IO_&_BUFFER_2

IO_&_BUFFER_1

VME_&_IO_2

VME_&_IO_1

IO_&_NRZ

VME_&_NRZ

IO_&_NRZ

IO_&_BUFFER_1

IO_&_BUFFER_2

VME_&_BUFFER_1

VME_&_BUFFER_2

VME_&_BUFFER_1
VME_&_BUFFER_2
VME_&_NRZ

VME_&_IO_1
VME_&_IO_2

PROG_STAT

Sync_Trig

Sync_Trig

STATUS7

STATUS8

STATUS1

STATUS2

STATUS6

STATUS3

STATUS5

STATUS9

BUFFER_&_NRZ

STATUS4

STATUS0

WRAM

PROG_STAT

nOE_SerialNumber

INT_VME[0..7]

nOE_SerialNumber

VME_&_IO_3

VME_&_IO_3

IO_&_BUFFER_3
IO_&_BUFFER_4
IO_&_BUFFER_5
VME_&_BUFFER_3
VME_&_BUFFER_4
VME_&_BUFFER_5

IO_&_BUFFER_5

VME_&_IO_4
VME_&_IO_5
VME_&_IO_6

VME_&_IO_5

VME_&_BUFFER_3

VME_&_BUFFER_5

VME_&_BUFFER_4

VME_&_IO_6

VME_&_IO_4
IO_&_BUFFER_3
IO_&_BUFFER_4

TP33
1

TP34
1

TP23
1

TP35
1

TP36
1

TP21
1

TP16

1

TP14

1

TP13

1

TP18

1

TP24

TP

1

TP30
1

TP31
1

TP32
1
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TDO

TMSint

TDI

TCKint

GND

VCC

TCKint

TMSint

TCKint

TMSint

TDI

TCK0
TCK1
TCK2
TCK3
TMS0
TMS1
TMS2
TMS3

TCK0

TCK1

TCK2

TCK3

TMS0

TMS1

TMS2

TMS3

TDI

TDO

VCCIO

VCCIO

VCCIOVCCIOVCCIO

VCCIO

TP181
TMS0 1

TP182
TD1 1

U49
74ABT541B

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

20
10

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

V
C

C
G

N
D

TP183
TD01

TP180
TCK0 1

R181
10K

R180
10K

U50
3M10

1
2
3
4
5
6
7
8
9
10

C172
0.1uf

R179
10K

TCK0

TCK1

TCK2

TCK3

TMS0

TMS1

TMS2

TMS3

TDI

TDO
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SCL_READY
SCL_ERROR

GND
BCN0
BCN1
BCN2
BCN3

BCN4
BCN5

BCN6
BCN7
BCN8
BCN9

BCN10
BCN11

BCN12
BCN13
BCN14
BCN15

BCN16
BCN17

BCN18
BCN19
BCN20
BCN21

BCN22
BCN23

First_T_TurnM
T_Real_BeamMk
T_L1_Accept
L1_Accept

SPARE_T
T_L2_Desicion

L2_Reject
L2_Accept

L1_BUSY
L1_ERROR

L2_BUSY
L2_ERROR
INIT_ACK
SPARE_STATUS0

SPARE_STATUS1
SPARE_STATUS2

53_MHZ

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND
GND
GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND
GND
GND

INIT
ACK_SCL_ERROR

L1_TN0
L1_TN1
L1_TN2
L1_TN3

L1_TN4
L1_TN5

L1_TN6
L1_TN7
L1_TN8
L1_TN9

L1_TN10
L1_TN11

L1_TN12
L1_TN13
L1_TN14
L1_TN15

L1_TN16
L1_TN17

L1_TN18
L1_TN19
L1_TN20
L1_TN21

L1_TN22
L1_TN23

L3_TN0
L3_TN1
L3_TN2
L3_TN3

L3_TN4
L3_TN5

L3_TN6
L3_TN7
L3_TN8
L3_TN9

L3_TN10
L3_TN11

L3_TN12
L3_TN13
L3_TN14
L3_TN15

SYNC_GAP
COSMIC_GAP

7.6_MHZ

ACK_SCL_ERROR

L1_ERROR

L2_ERROR

INIT_ACK

SPARE_STATUS[0..2]

SCL_READY

SCL_ERROR

53_MHZ

7.6_MHZ

First_T_TurnM

T_Real_BeamMk

SYNC_GAP

COSMIC_GAP

SPARE_T

T_L1_Accept

L1_Accept

T_L2_Decision

L2_Reject

BCN[0..23]

L1_TN[0..23]

L3_TN[0..15]

L2_Accept

INIT

GND

GND

L2_BUSY

L1_BUSY

VCCIO
VCCIO

U35

P1

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
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