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1
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2
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3
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4
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5

6

6

7

7

8

8

A A

B B

C C

D D

CROSSING PULSE
WIDTH

CAL
VOLTAGE

CAL
PIPELINE

MOUNT 191's CLOSE TO
BACKPLANE

TERMINATE AT
DESTINATION

PC.DSN

FNAL

PLEASE PLACE 3JUMP AND OSCILLATOR AS CLOSE AS REASONABLE TO U67 PIN 142.
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+CLK1

-CLK1

+CLK2

-CLK2

1553_D0
1553_D1
1553_D2
1553_D3
1553_D4
1553_D5
1553_D6
1553_D7

NTRANSMIT
CROSSWID
996CLK

CAL1

NTRANSMIT
CAL_D2A

CALCLK1

996CLK

NTRANSMIT
CAL_PIPE
996CLK

PCID0
PCID1
PCID2
PCID3
PCID4
PCID5
PCID6
PCID7

NTRANSMIT
PC_ID
996CLK

EN_CT1

DEL1P0
DEL1P1
DEL1P2
DEL1P3
DEL1P4

DELOUT1

NRCO1

CLOCK1

S1_1
S0_1

CLOCK2

CROSS1

1553_D7
1553_D6
1553_D5
1553_D4
1553_D3
1553_D2
1553_D1
1553_D0

1553_D7
1553_D6
1553_D5
1553_D4
1553_D3
1553_D2
1553_D1
1553_D0

1553_D7
1553_D6
1553_D5
1553_D4
1553_D3
1553_D2
1553_D1
1553_D0

NTRANSMIT
CROSSWID
996CLK

NTRANSMIT

996CLK

NTRANSMIT
CAL_PIPE
996CLK

NTRANSMIT

996CLK

CAL_D2A

PC_ID

CAL1

-CLK1

+CLK1

-CLK2

+CLK2

PCID[0..7]

IDLE1

T M S1

INITCLK

53MHZ_2

MODE0_A

MAST_RST

INIT1

NOSYNCH1

PCIDEN

TRIG1

CHMODE_A

PAL0_D1

53MHZ_1

NEF_2

PAL0_D4

TCLK1

GLTESTAB MODE1_A
HDINBR1

READOUT

PAL0_D5

PAL0_D3

TDI3

BNBR_1

ACQ1

PAL0_D2

BNBR_2

BUSENREMA

TNBR_1

TDI2

PARERR1 PAL0_D0

BUSENLOC1

NAF_2

NEF_1

PCIDCLKA

PAL0_D6

INIT2

NAF_1

BUSEN541_1

CAL_INJ1

NCROSS_1
CROSS_1

CFTRESET_1
L1ACCEPT_1
1STCROSS_1
SYNC_GAP_1
SPARE_1

NRZCFT

CLAMP_1

1553_D[0..7]

TNBR1

TNBR2

PAL0_D7A

1553_D0
1553_D1
1553_D6

PAL0_D7B

1553_D4
1553_D5
1553_D2
1553_D3

SHADOW

BADHDI1

BADHDI2

TRANSMIT

NRZ1

NWEN_1

TNBRVME

DATA_RDY

DIG

_SP_1
_SP_2

CLOCKMON

NREN

+5V

+5V

+5V

+5V

+5V

+5V +5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V+5V

+5V

+5V +5V

+5V +5V

+5V

+5V

+5V

+5V+5V

+5V

+5V

+5V

C230
.01uF

C167

.22uF

X?

OSC_0

1

7 8

14NC

GND OUT

VCC

C180

.22uF

C234
.01uF

C196

.22uF

C219

.22uF

C220

.22uF

C225

.22uF

U78
74ALS996

1
2
3
4
5
6
7
8

15
14
13
10
9
11

23
22
21
20
19
18
17
16

D1
D2
D3
D4
D5
D6
D7
D8

G
T/C

CLR
RD
EN

CLK

Q 1
Q 2
Q 3
Q 4
Q 5
Q 6
Q 7
Q 8

U81
74ALS996

1
2
3
4
5
6
7
8

15
14
13
10
9
11

23
22
21
20
19
18
17
16

D1
D2
D3
D4
D5
D6
D7
D8

G
T/C

CLR
RD
EN

CLK

Q 1
Q 2
Q 3
Q 4
Q 5
Q 6
Q 7
Q 8

U83
74ALS996

1
2
3
4
5
6
7
8

15
14
13
10
9
11

23
22
21
20
19
18
17
16

D1
D2
D3
D4
D5
D6
D7
D8

G
T/C

CLR
RD
EN

CLK

Q 1
Q 2
Q 3
Q 4
Q 5
Q 6
Q 7
Q 8

U84
74ALS996

1
2
3
4
5
6
7
8

15
14
13
10
9
11

23
22
21
20
19
18
17
16

D1
D2
D3
D4
D5
D6
D7
D8

G
T/C

CLR
RD
EN

CLK

Q 1
Q 2
Q 3
Q 4
Q 5
Q 6
Q 7
Q 8

U82
74ALS869

3
4
5
6
7
8
9
10

11
23
14
1
2

22
21
20
19
18
17
16
15
13

A
B
C
D
E
F
G
H

ENT
ENP
CLK

S0
S1

QA
QB
QC
QD
QE
QF
Q G
QH
RCO

U80
AD557

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16 D0

D1
D2
D3
D4
D5
D6
D7/CE

/CS
VCC
GND
GND
SEN
SEN
VOUT

U79
AD820

3

2

7

6

451

DEL1
DS1020

16
15
14
13
12
11
10
9

1
2
3
4
5
6
7
8

V
OUT

S
P7
P6
C

P5
D

IN
E
Q/PO
P1
P2
P3
P4
G

U58A
75ALS191

2

8

7

U58B
75ALS191

3

6

5

C229
.01uF

U67

EPM7192SQC160

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

8 1
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

12
1

12
2

12
3

12
4

12
5

12
6

12
7

12
8

12
9

13
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1
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2
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3
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4
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5

13
6

13
7

13
8
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9

14
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14
1

14
2

14
3

14
4

14
5

14
6

14
7

14
8

14
9

15
0

15
1

15
2

15
3

15
4

15
5

15
6

15
7

15
8

15
9

16
0

1
2
GND
4
5
6
7
8
9
VCC
11
12
13
14
15
16
17
GND
19
20
21
22
T M S
24
VCC
26
27
28
29
30
31
GND
33
34
35
36
37
38
39
VCC

41 42 43 44 45 46 GN
D

48 49 50 51 52 53 54 VC
C

VC
C

GN
D

58 59 60 61 62 63 GN
D

VC
C

GN
D

67 68 69 70 71 72 73 VC
C

75 76 77 78 79 80

GND
82
83
84
85
86
87
88

VCC
90
91
92
93
94
95

GND
97

TCK
99

100
101
102

VCC
104
105
106
107
108
109
110

GND
112
113
114
115
116
117

VCC
119
120

12
1

12
2

12
3

12
4

12
5

GN
D

12
7

12
8

12
9

13
0

13
1

13
2

VC
C

13
4

TD
O

13
6

VC
C

GN
D

13
9

14
0

14
1

14
2

GN
D

VC
C

14
5

TD
I

14
7

GN
D

14
9

15
0

15
1

15
2

15
3

15
4

VC
C

15
6

15
7

15
8

15
9

16
0

1 5 0

R5
20K

R6
20K

J?
3JUMP

1
2
3

82

82

C226

.22uF

C235
.01uF

C179

.22uF

C203

.22uF

C184

.22uF

R66
43

C233
.01uF

C214

.22uF

C228
.01uF

R3
33

C231
.01uF

C227
.01uF

C232
.01uF

C181

.22uF

C178

.22uF



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

82 ohm trace
impedance.

PC.DSN

FNAL

Resistors close to
IC

DECOUPLING
One surface mount cap on rear of board for every chip power
pin, 1206.

FRONT PANEL

Displays for Front
Panel

Mount R close to EPLD
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BP_A0 CABLE_A0
BP_A1 CABLE_A1
BP_A2 CABLE_A2
BP_A3
BP_A4
BP_A5
BP_A6
BP_A7 CABLE_A7

BP_B0 CABLE_B0
BP_B1 CABLE_B1
BP_B2 CABLE_B2
BP_B3 CABLE_B3
BP_B4 CABLE_B4
BP_B5 CABLE_B5
BP_B6 CABLE_B6
BP_B7 CABLE_B7

CABLE_A3
CABLE_A4
CABLE_A5
CABLE_A6

CABLE_A5

CABLE_A0

CABLE_A7
CABLE_A6
CABLE_A4 CABLE_A3
CABLE_A2
CABLE_A1

CABLE_B0 CABLE_B1
CABLE_B2

CABLE_B3 CABLE_B4
CABLE_B5 CABLE_B6
CABLE_B7

RESET_PA

V E T O _ O UT

TRIG_IN SYNCTRIG

BUSY

NRZMOM

STATE2

STATE3

ST
AT

E4

ST
AT

E1

D4

STATE0

STATE5

BUSENLOC1

BP_A[0..7]

BP_B[0..7]

53MHZ_8
53MHZ_7

53MHZ_6
53MHZ_5

53MHZ_1
53MHZ_2

53MHZ_3
53MHZ_4

CHMODE_1

+CLK1
-CLK1 SYNC_GAP_PB1

1STCROSS_BP1

CROSS_BP1 NCROSS_BP1

TNBR_BP1
MODE1_1

MODE0_1

HDI_EN1 DVALID1
BNBR_BP1 BUSENREM1

CAL1 CAL1
BUSENREM2 BNBR_BP2

DVALID2 HDI_EN2

MODE0_2
MODE1_2 CHMODE_2

TNBR_BP2 SPARE_BP2
CFTRESET_BP2 -CLK2

+CLK2
CLAMP_BP2 L1ACCEPT_BP2

T D O
TDI6

53MHz_3

NRZ1

T M S6
TCLK6

1553_D5

1553_D3

1553_D1
1553_D2

1553_D6
1553_D7

1553_D4

1553_D0

DTACK
TRANSMIT

DATA_RDY

VRBC_CSR

MAST_RST

NEF_1

_SP_3

CLOCKMON

NRZCFT

NEF_2

INT_VETO

NRZMON

NRZCMON

+5V +5V

+5V

+5V+5V +5V+5V +5V+5V

+5V

+5V

+5V+5V +5V +5V

+5V

+5V

+5V

+5V

+5V

BPVCC

+5V

+5V

+5V

+5V +5V

+5V +5V

+5V

+5V

+5V

LEMO

U135
2

2

2

2

1 3
G

G

G

G

1 3

LEMO

U136
2

2

2

2

1 3
G

G

G

G

1 3

LEMO

U137
2

2

2

2

1 3
G

G

G

G

1 3

C241
.01uF

U134A

74AS1004

1 2

U134B

74AS1004

3 4

U134C

74AS1004

5 6

150

C244
.01uF

C243
.01uF

J1

Dcon.050_50_r_p

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

C242
.01uF

C336

.22uF

U92
5082 -7340

1
2
3
4 5

6
7
8I2

I4
I8
BC LE

G
V
I1 C240

.1UF

P2A

DIN96_ABC

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

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

P2B

DIN96_ABC

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

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

P2C

DIN96_ABC

C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C47
C48
C49
C50
C51
C52
C53
C54
C55
C56
C57
C58
C59
C60
C61
C62
C63

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

C307

.22uF

C306

.22uF

C305

.22uF

C311

.22uF

C309

.22uF

C310

.22uF

C308

.22uF

C312

.22uF

U86
74ABT162500

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
56OEAB

LEAB
A1
GND
A2
A3
VCC
A4
A5
A6
GND
A7
A8
A9
A10
A11
A12
GND
A13
A14
A15
VCC
A16
A17
GND
A18
/OEBA
LEBA GND

/CLKBA
B18

GND
B17
B16

VCC
B15
B14
B13

GND
B12
B11
B10

B9
B8
B7

GND
B6
B5
B4

VCC
B3
B2

GND
B1

/CLKAB
GND

U93
CY7B9910

1
2
3
4
5
6
7
8
9

10
11
12 13

14
15
16
17
18
19
20
21
22
23
24REF

VCCQ
FS
NC
VCCQ
VCCN
Q 0
Q 1
GND
Q 2
Q 3
VCCN FB

VCCN
Q 4
Q 5

GND
Q 6
Q 7

VCCN
GND

NC
T E S T
GND J2

C246
.01uF

C245
.01uF

RP2

43.1

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

RP4

43.1

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

RP1

33.1

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

RP3

33.1

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

C236

.01uF

C237

.01uF

R10
1K

C238

.01uF

C239

.01uF

R8
3K

R7
3K

R6933

R6833

T P 14T P 15

T P 12

82

U134D

74AS1004

9 8

T P 10

T P 11

C337

.22uF

X1

OSC_0

1

7 8

14NC

GND OUT

VCC

T P 7

T P 8

U89

EPM7160SLC84

12

11

1 3
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

5 4
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

7576777879808182838412345678910

I/O

I/O

VCC
TDI
I/O
I/O
I/O
I/O
GND
I/O
I/O
I/O
T M S
I/O
I/O
VCC
I/O
I/O
I/O
I/O
I/O
GND

I/O I/O I/O I/O I/O VC
C

NC I/O I/O GN
D

VC
C

I/O I/O NC GN
D

I/O I/O I/O I/O I/O VC
C

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

GND
I/O
I/O

TCK
I/O
I/O
I/O

VCC
I/O
I/O
I/O
I/O

T D O
GND

I/O
I/O

I/OI/OI/O
VC

CNCI/OI/O
GN

D
GC

LK
OE

1N
GC

LR
N

OE
2NVC

CI/OI/ONC
GN

DI/OI/OI/O



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

Snapshot to 1553

Terminations farthest
from source, no stubs.

Commands to
HDI

FNAL

MOUNT THESE NINE RESISTORS CLOSE TO
SOURCE
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PAL0_D0 BP_A0

FIFO_A0
PAL0_D1 BP_A1

FIFO_A1
PAL0_D2 BP_A2

FIFO_A2
PAL0_D3 BP_A3

FIFO_A3
PAL0_D4 BP_A4

FIFO_A4

FIFO_A0

PAL0_D5 BP_A5

FIFO_A5

FIFO_A1

PAL0_D6 BP_A6

FIFO_A6

FIFO_A2

BP_A7

FIFO_A7

FIFO_A3
FIFO_A4
FIFO_A5
FIFO_A6
FIFO_A7

EN_HDIA

PAL0_D0 BP_B0

FIFO_B0
PAL0_D1 BP_B1

FIFO_B1
PAL0_D2 BP_B2

FIFO_B2
PAL0_D3 BP_B3

FIFO_B3
PAL0_D4 BP_B4

FIFO_B4

FIFO_B0

PAL0_D5 BP_B5

FIFO_B5

FIFO_B1

PAL0_D6 BP_B6

FIFO_B6

FIFO_B2

BP_B7

FIFO_B7

FIFO_B3
FIFO_B4

GLTESTAB

FIFO_B5
FIFO_B6
FIFO_B7

EN_HDIB

FIFO_A4
FIFO_A5

FIFO_A3

FIFO_A6

FIFO_A2

FIFO_A7

FIFO_A1
FIFO_A0

NWEN_1

NAF_1
WCLK_1

1553_D7
RCLK 1553_D6

NREN

1553_D5
1553_D4

NEF_1 1553_D3
1553_D2
1553_D1

1553_D0

FIFO_B3

FIFO_B5
FIFO_B4

FIFO_B6

FIFO_B2

FIFO_B7

FIFO_B1
FIFO_B0

NWEN_1

NAF_2
WCLK_2

SNAPSHT

1553_D15
1553_D14
1553_D13
1553_D12

NEF_2 1553_D11
1553_D10
1553_D9

TNBR_1
MODE1_A

1553_D8

MODE0_A

BNBR_1
BNBR_2

SNAPSHT

PA
L0

_D
[0

..6
]

TNBR_A1

BP
_B

7
BP

_B
6

BP
_B

5

BP
_B

4
BP

_B
3

BP
_B

2
BP

_B
1

BP
_B

0

BP_A0
BP_A1
BP_A2
BP_A3
BP_A4
BP_A5
BP_A6

BP_A7

PC
ID

7
PC

ID
6

PC
ID

5
PC

ID
4

PC
ID

3
PC

ID
2

PC
ID

1
PC

ID
0

F IFO_B7

FIFO_B6
FIFO_B5
FIFO_B4
FIFO_B3
FIFO_B2
FIFO_B1
FIFO_B0

FI
FO

_A
7

FI
FO

_A
6

FI
FO

_A
5

FI
FO

_A
4

FI
FO

_A
3

FI
FO

_A
2

FI
FO

_A
1

FI
FO

_A
0

FIFO_B[0..7]

FIFO_A[0..7]

NREN

PAL0_D7B

1553_D6

1553_D2

1553_D11

1553_D4

1553_D15

1553_D13

1553_D3

1553_D9

1553_D3

1553_D6

1553_D12

1553_D12

1553_D14

1553_D1

1553_D8

1553_D10

1553_D5
1553_D4

1553_D0

1553_D15

1553_D14

1553_D8

1553_D7

1553_D11

1553_D0
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1

J6

CON1

1

JP13

JUMPER

TP1

U108

74ALS996

1
2
3
4
5
6
7
8

15
14
13
10
9
11

23
22
21
20
19
18
17
16

D1
D2
D3
D4
D5
D6
D7
D8

G
T/C

CLR
RD
EN

CLK

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

U107B

74S38

4

5
6

14

7

U97B

74AS04

34

S1

SW DIP-16

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

RP5

10_PIN_SIP

2

4

6

8

10
9

7

5

3

1



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

FNAL
PC.DSN

Displays for Front
Panel

OPTIONAL KLUGE AREA

Note: These LEDs can be individual ones.
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DISPLAY0
DISPLAY1
DISPLAY2
DISPLAY3
DISPLAY4
DISPLAY5

DISPLAY7
DISPLAY6

DISPLAY[0..7]

PARERR1 NOSYNCH1

DATA_RDY
DIG

TRIG1CAL_INJ1

IDLE1DTACK

+5V

+5V+5V

+5V

+5V

BPVCC

+5V

+5V +5V

+5V +5V

+5V+5V

+5V

+5V

+5V +5V

+5V

+5V

+5V +5V

+5V

+5V+5V

+5V

+5V +5V

+5V

+5V

+5V+5V

+5V

+5V

+5V

+5V

+5V

+5V

VCC
D1

ICTE-5

F1

FUSE   RU700
+

C255
33UF

+
C256
33UF

R21
620

D2

LED GREEN

C257
.01UF

C258
.01UF

C263

.1UF

C252
0.1UF

R15
220K

U111A
96S02N

1 2

3

4

5

6

7

CX RX

CD

I1

T 0

Q

Q

LED1B

YELLOW 571 -0133

4
3

R24
220K

C269
0.1UF

R27
470

R19
470

U109B
96S02N

15 14

1 3

12

11

10

9

CX RX

CD

I1

T 0

Q

Q

U110D

7402

11

12
13

U109A
96S02N

1 2

3

4

5

6

7

CX RX

CD

I1

T 0

Q

Q

R28
470

U110B

7402

5

6
4

R18
470

LED1A

YELLOW 571 -0133

2
1

C265

.1UF

C267

.1UF

U111B
96S02N

15 14

1 3

12

11

10

9

CX RX

CD

I1

T 0

Q

Q

U110C

7402

8

9
10

R16
220K

C270
0.1UF

LED2B

YELLOW 571 -0133

4
3

C253
0.1UF

LED2A

YELLOW 571 -0133

2
1

U110A

7402

2

3
1

R20
470

R25
220K

U116C

7402

8

9
10

LED4B

RED 571-0111

4
3

U116A

7402

2

3
1

R62
470

C260

.1UF

U115B
96S02N

15 14

1 3

12

11

10

9

CX RX

CD

I1

T 0

Q

Q

R60
220K

U117B
96S02N

15 14

1 3

12

11

10

9

CX RX

CD

I1

T 0

Q

Q

C254
0.1UF

R17
220K

C329
0.1UF

U116D

7402

11

12
13

R63
470

U115A
96S02N

1 2

3

4

5

6

7

CX RX

CD

I1

T 0

Q

Q

R61
220K

C330
0.1UF

L1

10MH (4100 -064-S)

3

2

1

U118

SPARE

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

76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 10
0

26272829303132333435363738394041424344454647484950

5 1
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75 1

2
VCC
TDI

5
6
7
8
9

10
GND

12
13
14

T M S
16
17

VCC
19
20
21
22
23
24
25

76 77 78 79 80 81
VC

C 83 84 85
GN

D
I/G

CL
K

I/O
E1

I/G
CL

R
I/O

E2
/G

CL
K2 VC

C 92 93 94
GN

D 96 97 98 99 10
0

GN
D

27282930313233VC
C

353637GN
D

VC
C

404142GN
D

44454647484950

VCC
52
53
54
55
56
57
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GND
60
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TCK
63
64
65
VCC
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68
69
70
71
72
T D O
GND
75
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.1UF
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YELLOW 571 -0133
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LED3B
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4
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2
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5
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A6
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Y6
Y7
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C331
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1
2
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4 5

6
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V
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1
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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

U121

SPARE

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

U122

SPARE

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
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9
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7402

5

6
4

R29
470

U117A
96S02N

1 2

3

4

5

6

7

CX RX

CD

I1

T 0

Q

Q

R26
220K

C271
0.1UF

LED4A

RED 571-0111

2
1

C262
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1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

BNBR
Termination
farthest from
backplane.

Use discrete
resistors

53MHzX terminations
at destination IC.

Generates RESETs, selects the HDI that goes to the Logic Analyzer, etc., controls strobing of the Logic Analyzer,Forms the Status Register, and forms the Status Bits
that show up in the Port Card's Status Word.

FNAL
PC.DSN

RESET

All delay lines are fixed
SIP type from Data Delay
Devices 1513 Series.

These
lines
must be
kept
<2".

Terminations
close to
FIFO chips.

Terminations near EPLD
Terminations near ABT541

Bit
Blaster
Socket

JTAG PORT
SIGNALS

JTAG PORT SIGNALS

To Control and
Utility pages.

To Control and
Utility pages.

FRONT PANEL
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BNBR_1
BNBR_2

NBRST

WC2
WC1

BNBR_1
BNBR_2

TCLK

T M S

T D O

TDI

MAST_RST

NBRST

1553_D0
1553_D1
1553_D2
1553_D3
1553_D4
1553_D5
1553_D6
1553_D7

996CLK
HDI_EN

NTRANSMIT

HDI_EN1
HDI_EN2

BADHDI1
BADHDI2

BNBR_1
BNBR_2

53MHZ_1

53MHZ_5
53MHZ_6
53MHZ_7

MAST_RST

1553_D1
1553_D0

1553_D2
1553_D7
1553_D6
1553_D5

1553_D4

1553_D3

1553_D15

MAST_RST

STATREG
TRANSMIT

DTACK

DVALID1

DVALID2

TDI5

T M S7

TDI4

IN
IT

_2
IN

IT
_1

FI
FO

CL
K2

FI
FO

CL
K1

IN
IT

1

WCLK_2

WCLK_1

R_STROBE
GLTESTAB

NL
D1

MODE0_A

MODE1_A

CHMODE_A

BUSENREMA
BUSENREM2
BUSENREM1

CHMODE_2
CHMODE_1

MODE1_2
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MODE0_2
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CLAMP_1
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SPARE_BP2
CFTRESET_BP2

CLAMP_BP2
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SYNC_GAP_PB1

NCROSS_BP1
CROSS_BP1

NRS

53MHZ_8

BNBR_BP2
BNBR_BP1

BNBR_1
BNBR_2

T D O

TDI

TCLK1

TCLK3

TCLK5
TCLK6

T M S1
T M S2
T M S3

T M S5
T M S6

TCLK7

T M S7

TCLK2

IN
IT

2

TCLK7

SP_2

53MHZ_2
53MHZ_3

TNBR1
TNBR2

TNBR_BP1
TNBR_BP2

T _ S T R OBE

SPARE

SP_1

SP_3

_SP_1

_SP_2

_SP_3

1553_D2

STATUS0

T M S3

STATUS1

PARERR1

1553_D12

1553_D11

TDI3

READOUT

53MHZ_6

CAL_INJ1

TRANSMIT

EN_HDIB

TDI4

NEF_1

NEF_B
EN_HDIA

1553_D13

STATUS2

STATREG

TRIG1

1553_D14

NLD1

1553_D4

ACQ1

1553_D3

1553_D0

R_STROBE
1553_D10

1553_D6

1553_D1

NOSYNCH1

1553_D9

TCLK3

1553_D15

NEF_2

1553_D8

1553_D5

WCLK2MON

WCLK1MON

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V VCC

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V+5V +5V

+5V+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V
+5V

+5V

+5V

+5V

R7133

C282

.22uF

U128
74ALS996

1
2
3
4
5
6
7
8

15
14
13
10

9
11

23
22
21
20
19
18
17
16

D1
D2
D3
D4
D5
D6
D7
D8

G
T/C
CLR
RD
EN
CLK
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Q 6
Q 7
Q 8
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EPM7032SLC44

7
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15
16
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1819202122232425262728

2 9
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34
35
36
37
38
39

40 41 42 43 44 1 2 3 4 5 6

TDI
I/O
I/O

GND
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I/O

T M S
I/O

VCC
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I/O

I/OI/OI/OI/OGN
D

VC
C

I/OI/OI/OI/OI/O
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GND
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TCK
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VCC
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I/O
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D
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LK
OE
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OE
2N VC

C I/O I/O I/O
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
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0
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56
57
58
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64
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66
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68
69
70
71
72
73
74
751

2
VCC
TDI
5
6
7
8
9
10
GND
12
13
14
T M S
16
17
VCC
19
20
21
22
23
24
25

767778798081
VC

C838485
GN

D
I/G

CL
K

I/O
E1

I/G
CL

R
I/O

E2
/G

CL
K2VC

C929394
GN

D9697989910
0

GN
D

27 28 29 30 31 32 33 VC
C

35 36 37 GN
D

VC
C

40 41 42 GN
D

44 45 46 47 48 49 50

VCC
52
53
54
55
56
57
58

GND
60
61

TCK
63
64
65

VCC
67
68
69
70
71
72

T D O
GND

75

10ns
DEL3 DELAY_10NS

62

SW1
SW SPDT

2
1

3

U133

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

G 1
G 2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

VCC

GND 10ns

DEL2 DELAY_16NS
62

C301

.22uF

C303

.22uF

C304

.22uF

C302

.22uF

R7233

10ns

DEL4 DELAY_16NS
62

R38
470

R43
2K

R4285

C283

.22uF

R33
150

R3785

R4185
R4085

R32
150

R39
470

10ns
DEL5 DELAY_10NS

62

R48
82

R49
82

C289

.01uF

C288

.01uF

R3182

C295

.01uF

T P 5

T P 6

R52
82

R53
82

R3082
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.22uF

C292

.22uF

C294

.22uF

R51
82

R50
82

U129

74ABT16244A

1
2
3
4
5
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2425
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46
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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

C293

.22uF

U124
74ABT541B

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G 1
G 2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

U126
3M10 -RA
1
2
3
4
5
6
7
8
9
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T P 3

R5585

JP11

JUMPER

JP12

JUMPER

C280

.22uF
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.22uF

C277
.01uF

U127
74ABT541B

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G 1
G 2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

R44
82

C290

.01uF

U131

3

1

2

VCC

GND

/RESET

R35
10K

R36
10K

R34
10K

JP10

JUMPER

R47
82

R46
82

C286

.22uF

C284

.22uF

C287

.22uF
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.01uF

C285

.22uF
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R64
82
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D
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