
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

+3.3V

THR_F_C

THR_S_C

STR_F_C

STR_S_C

HYS_S_C

HYS_F_C

SDO_TRB_TTL SCK_TTL

+3.3V

HYS_F_C

TEST_1-8
TEST_9-16
TEST_17-24
TEST_25-32

STR_S_C
STR_F_C

THR_F_C
THR_S_C

HYS_S_C

WOR_1-32

A_HIT_IN[31..0]

HYS_F_C
STR_S_C
STR_F_C

THR_F_C
THR_S_C

HYS_S_C

TEST_33-40
TEST_41-48
TEST_49-56
TEST_57-64

WOR_33-64

C_HIT_IN[31..0]

TEST_25-32

TEST_41-48

TEST_1-8

TEST_9-16

TEST_17-24

TEST_33-40

TEST_57-64

TEST_49-56

FS_PE6 SCK_TTL

FS_PE5 SDO_TRB_TTL

FS_PE8 SDO_DAC17_TTL

FS_PE7 CS1_TTL

ADO_TTL31
ADO_TTL32

ADO_TTL27
ADO_TTL28

ADO_TTL33

ADO_TTL20

ADO_TTL29

ADO_TTL21
ADO_TTL22

ADO_TTL30

ADO_TTL23
ADO_TTL24
ADO_TTL25
ADO_TTL26

ADO_TTL38

ADO_TTL8
ADO_TTL9
ADO_TTL10
ADO_TTL11
ADO_TTL12
ADO_TTL13
ADO_TTL14
ADO_TTL15
ADO_TTL16
ADO_TTL17
ADO_TTL18

ADO_TTL0
ADO_TTL1
ADO_TTL2
ADO_TTL3
ADO_TTL4
ADO_TTL5
ADO_TTL6
ADO_TTL7

ADO_TTL39ADO_TTL19

ADO_TTL34

ADO_TTL43
ADO_TTL40

ADO_LV56
ADO_LV57

ADO_LV58
ADO_LV59

ADO_TTL42

ADO_TTL35

ADO_LV60TEST1
ADO_LV61TEST1/

FS_PE17

FS_PE0
FS_PE1
FS_PE2
FS_PE3
FS_PE4
FS_PE5
FS_PE6
FS_PE7
FS_PE8
FS_PE9
FS_PE10
FS_PE11
FS_PE12
FS_PE13
FS_PE14
FS_PE15
FS_PE16

ADO_TTL36

ADO_TTL44
ADO_TTL41

ADO_TTL45
ADO_TTL46

ADO_TTL37

TEMP

+3.3V

WOR_1-32

WOR_33-64

CS1_TTL

SDO_DAC1_TTL

FS_PE8 TEMP

SDO_DAC17_TTL

SDO_DAC1_TTL

B_HIT_IN[31..0]

D_HIT_IN[31..0]

+2.5V

GND

GND

GND

GND

+5V -5V

-5V

+5V

+3.3V

+2.5V

A_HIT_IN[31..0]

C_HIT_IN[31..0]

TEST1/
TEST1

FS_PE[17..0]

ADO_TTL[46..0]

FROM_TRB_TO_ADDON_CLKb
FROM_TRB_TO_ADDON_CLK

ADO_CLKOUTP
ADO_CLKOUTN

FS_PE[17..0]

ADDON_RESET

TEST1/
TEST1

B_HIT_IN[31..0]

D_HIT_IN[31..0]
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OR32 SUMMING SCHEMATIC

1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.

place resistor as close
to the input pins as possible

TEST FANOUT 64

CK, SI, EN left open:
default state:
CLK0 - INPUT, all outputs active

JTAG interface:
(seen from TRB)
TDI - TDO from FPGA on TRB (FS_PE0 high Z)
TMS - FS_PE1
TCK - FS_PE2
TDO - FS_PE4

goes to FPGA
global clock input

driven from TRB clock-chip

R8
51R
R8

51R

UTEMP1

DS18B20U+

UTEMP1

DS18B20U+
DQ 1

VDD

8

GND

4

C12

100n

C12

100n

C16

100n

C16

100n

C7 47pC7 47pR5
10k
R5

10k

UD1

LTC2620

UD1

LTC2620

VOUTD 5

SCK 8

+VCC

16

VOUTF13

VOUTE12

VOUTG14

CS 7

CLR11

GND

1

VOUTC 4

VOUTB 3

VOUTA 2

SDI9

SDO10

REF 6

VOUTH15

R9
100R
R9
100R

R1
7.5k
R1
7.5k

JTRB1

QSE-040-01

JTRB1

QSE-040-01

2
4
6
8
10

1
3
5
7
9

11
13
15

12
14
16

17
19

18
20

21
23
25
27
29
31
33
35
37
39

22
24
26
28
30
32
34
36
38
40

41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79

42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80

P1
P2
P3
P4

P5
P6
P7
P8

C1

100n

C1

100n

JT3 Testpin-BGAsJT3 Testpin-BGAs

C11 47pC11 47p

R7
1k

R7
1k

C3 47pC3 47p

R2

7.
5k

R2

7.
5k

R6
100R
R6
100R

CH32_1

32_CHANNEL_MODULE

OUT[31..0]

WOR_32

HYS_CTR_F
HYS_CTR_S

STR_CTR_F
STR_CTR_S

THR_CTR_F
THR_CTR_S

TEST1
TEST2
TEST3
TEST4

SDI
SDO

OUT[63..32]

R11
1k

R11
1k

C15 47pC15 47p

C6 10nC6 10n

C8 10nC8 10n

C2

100n

C2

100n

C5 47pC5 47p

R10
100R
R10
100R

C17

100n

C17

100n

J_ANALOG_SUM_1J_ANALOG_SUM_1
1

2345

UF1

CDCLVD110VF

UF1

CDCLVD110VF

CK1

SI2

EN8

CLK03 CLK04

CLK16 CLK17

Q0 31

Q1 29

Q2 27

Q3 24

Q4 22

Q5 20

Q6 18

Q7 15

Q8 13

Q9 11

VDD1 16VDD2 32

Q0 30

Q1 28

Q2 26

Q3 23

Q4 21

Q5 19

Q6 17

Q7 14

Q8 12

Q9 10

VSS15 VSS29 VSS325

C9 10nC9 10n

R3
510R
R3
510R

C13

100n

C13

100n

JT1 Testpin-BGAsJT1 Testpin-BGAs

C10 47pC10 47p

CH32_2

32_CHANNEL_MODULE

OUT[31..0]

WOR_32

HYS_CTR_F
HYS_CTR_S

STR_CTR_F
STR_CTR_S

THR_CTR_F
THR_CTR_S

TEST1
TEST2
TEST3
TEST4

SDI
SDO

OUT[63..32]

R4
10k
R4

10k

-

+ V-
V+ US1

AD8009AR

-

+ V-
V+ US1

AD8009AR

2
6

7
4

3

C14 47pC14 47p

JT2 Testpin-BGAsJT2 Testpin-BGAs

C4 47pC4 47p



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

-5VE

+5VE

+3.3VE

+2.5VE

+5VE

+5VE

+5VE

+3.3VE

-5VE

+2.5VE

+5VB

G
N

D

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

+5V

-5V

+3.3V

+2.5V

GND

+5VE

+5VE
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Green

Red

Place the resistor as close
to the regulator as possible.
Connect the resistor directly
between pins 5 and 1 using
dedicated PCB traces.

Place the resistor as close
to the regulator as possible.
Connect the resistor directly
between pins 5 and 1 using
dedicated PCB traces.

Orange

Yellow

C32

100n

C32

100n

UP1

PME 5218TS

UP1

PME 5218TS

V
in

3

GND1

V
ou

t
6

Track 2

Inhibit4

Vo_Adjust5

C30

22u

C30

22u

D1

SML-311YT

D1

SML-311YT

C21

4.7u

C21

4.7u

C37

4.7u

C37

4.7u

+ C18
180u

+ C18
180u

C22

100n

C22

100n

L1

BLM41PG102SH

L1

BLM41PG102SH

C31

4.7u

C31

4.7u

L4
BLM41PG471SN1L

L4
BLM41PG471SN1L

R12
330R
R12
330R

L2

BLM41PG102SH

L2

BLM41PG102SH

+ C23

180u
+ C23

180u

DINT1
SML-311DT

DINT1
SML-311DT

DGOOD1
SML-310PT

DGOOD1
SML-310PT

UP3

PTN04050A

UP3

PTN04050A

V
i

2

GND1

V
o

5

INH3

Adjust4

C19

22u

C19

22u

+ C33

180u
+ C33

180u

R17
220R
R17
220R

+

C39

180u

+

C39

180u

R14
330R
R14
330R

UL1
BNX002-01
UL1
BNX002-01

B1

PSG3

CB 2

CG 4
CG 5
CG 6

C36

22u

C36

22u

R16
2.21k
R16

2.21k

+ C34
180u

+ C34
180u

C26

22u

C26

22u

C35

22u

C35

22u

DBAD1
SML-311UT

DBAD1
SML-311UT

+ C28
180u

+ C28
180u

C25

22u

C25

22u

UP2

PME 5218TS

UP2

PME 5218TS

V
in

3

GND1

V
ou

t
6

Track 2

Inhibit4

Vo_Adjust5

R15
220R
R15
220R

R13
698R
R13

698R

JTRB2

QSE-040-01

JTRB2

QSE-040-01

2
4
6
8

10

1
3
5
7
9
11
13
15

12
14
16

17
19

18
20

21
23
25
27
29
31
33
35
37
39

22
24
26
28
30
32
34
36
38
40

41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79

42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80

P1
P2
P3
P4

P5
P6
P7
P8

C20

22u

C20

22u

C27

4.7u

C27

4.7u

R1194
15.4k
R1194
15.4k

C29

22u

C29

22u

C38

100n

C38

100n

L3
BLM41PG471SN1L

L3
BLM41PG471SN1L

C24

100n

C24

100n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

C_HIT_IN31
C_HIT_IN29

C_HIT_IN33
C_HIT_IN35
C_HIT_IN37
C_HIT_IN39
C_HIT_IN41
C_HIT_IN43
C_HIT_IN45
C_HIT_IN47
C_HIT_IN49
C_HIT_IN51
C_HIT_IN53
C_HIT_IN55
C_HIT_IN57
C_HIT_IN59
C_HIT_IN61
C_HIT_IN63

C_HIT_IN3
C_HIT_IN5
C_HIT_IN7
C_HIT_IN9
C_HIT_IN11
C_HIT_IN13
C_HIT_IN15
C_HIT_IN17
C_HIT_IN19
C_HIT_IN21
C_HIT_IN23
C_HIT_IN25
C_HIT_IN27

B_HIT_IN31
B_HIT_IN29

B_HIT_IN33
B_HIT_IN35
B_HIT_IN37
B_HIT_IN39
B_HIT_IN41
B_HIT_IN43
B_HIT_IN45
B_HIT_IN47
B_HIT_IN49
B_HIT_IN51
B_HIT_IN53
B_HIT_IN55
B_HIT_IN57
B_HIT_IN59
B_HIT_IN61
B_HIT_IN63

B_HIT_IN3
B_HIT_IN5
B_HIT_IN7
B_HIT_IN9

B_HIT_IN11
B_HIT_IN13
B_HIT_IN15
B_HIT_IN17
B_HIT_IN19
B_HIT_IN21
B_HIT_IN23
B_HIT_IN25
B_HIT_IN27

D_HIT_IN63

D_HIT_IN49
D_HIT_IN51
D_HIT_IN53
D_HIT_IN55
D_HIT_IN57
D_HIT_IN59
D_HIT_IN61

D_HIT_IN1
D_HIT_IN3
D_HIT_IN5
D_HIT_IN7
D_HIT_IN9
D_HIT_IN11
D_HIT_IN13
D_HIT_IN15
D_HIT_IN17
D_HIT_IN19
D_HIT_IN21
D_HIT_IN23
D_HIT_IN25
D_HIT_IN27
D_HIT_IN29
D_HIT_IN31
D_HIT_IN33
D_HIT_IN35
D_HIT_IN37
D_HIT_IN39
D_HIT_IN41
D_HIT_IN43
D_HIT_IN45
D_HIT_IN47

D_HIT_IN[63..0]

D_HIT_IN0
D_HIT_IN2
D_HIT_IN4
D_HIT_IN6
D_HIT_IN8
D_HIT_IN10
D_HIT_IN12
D_HIT_IN14
D_HIT_IN16
D_HIT_IN18
D_HIT_IN20
D_HIT_IN22
D_HIT_IN24
D_HIT_IN26
D_HIT_IN28
D_HIT_IN30
D_HIT_IN32
D_HIT_IN34
D_HIT_IN36
D_HIT_IN38
D_HIT_IN40
D_HIT_IN42
D_HIT_IN44
D_HIT_IN46
D_HIT_IN48
D_HIT_IN50
D_HIT_IN52
D_HIT_IN54
D_HIT_IN56
D_HIT_IN58
D_HIT_IN60
D_HIT_IN62

A_TEMP A_RESERVED

A_HIT_IN63

A_HIT_IN[63..0]

C_HIT_IN62

A_HIT_IN54

A_HIT_IN58
A_HIT_IN56

A_HIT_IN62

C_HIT_IN1

A_HIT_IN60

A_HIT_IN7
A_HIT_IN5
A_HIT_IN3
A_HIT_IN1

A_HIT_IN17

C_HIT_IN[63..0]

A_HIT_IN15
A_HIT_IN13
A_HIT_IN11
A_HIT_IN9

A_HIT_IN27
A_HIT_IN25
A_HIT_IN23
A_HIT_IN21
A_HIT_IN19

A_CS1

A_TEST1 A_TEST1b

A_HIT_IN31
A_HIT_IN29

A_HIT_IN35
A_HIT_IN33

A_HIT_IN6
A_HIT_IN4
A_HIT_IN2
A_HIT_IN0

A_HIT_IN12

A_HIT_IN39

A_HIT_IN10
A_HIT_IN8

A_HIT_IN37

A_HIT_IN45

A_HIT_IN16

A_HIT_IN43
A_HIT_IN41

A_HIT_IN14

A_HIT_IN24

A_CS1b

A_HIT_IN22
A_HIT_IN20

A_HIT_IN47

A_HIT_IN18

A_HIT_IN49

A_HIT_IN30
A_HIT_IN28
A_HIT_IN26

A_HIT_IN55

A_HIT_IN36

A_HIT_IN53

A_HIT_IN34

A_HIT_IN51

A_HIT_IN32

A_HIT_IN42

A_HIT_IN59

A_HIT_IN40

A_HIT_IN57

A_HIT_IN38

A_SCKb

A_HIT_IN46

A_SDIb

A_HIT_IN44

A_HIT_IN61

A_HIT_IN50

A_SDI

C_HIT_IN46
C_HIT_IN48

C_HIT_IN28

A_HIT_IN48

A_TEST2b

A_SDOb

A_TEST2

A_HIT_IN52

C_HIT_IN30

C_HIT_IN50

C_HIT_IN32

C_HIT_IN52
C_HIT_IN54

A_SCK
A_SDO

C_HIT_IN36
C_HIT_IN38
C_HIT_IN40

C_HIT_IN56
C_HIT_IN58
C_HIT_IN60

C_HIT_IN0
C_HIT_IN2
C_HIT_IN4
C_HIT_IN6
C_HIT_IN8
C_HIT_IN10

C_HIT_IN14
C_HIT_IN16
C_HIT_IN18

C_HIT_IN12

C_HIT_IN20

C_HIT_IN24
C_HIT_IN22

C_HIT_IN26

C_HIT_IN34

C_HIT_IN42
C_HIT_IN44

B_HIT_IN62

B_HIT_IN1B_HIT_IN0
B_HIT_IN2
B_HIT_IN4
B_HIT_IN6
B_HIT_IN8
B_HIT_IN10
B_HIT_IN12
B_HIT_IN14
B_HIT_IN16
B_HIT_IN18
B_HIT_IN20
B_HIT_IN22
B_HIT_IN24
B_HIT_IN26
B_HIT_IN28
B_HIT_IN30
B_HIT_IN32
B_HIT_IN34
B_HIT_IN36
B_HIT_IN38
B_HIT_IN40
B_HIT_IN42
B_HIT_IN44
B_HIT_IN46
B_HIT_IN48
B_HIT_IN50
B_HIT_IN52
B_HIT_IN54
B_HIT_IN56
B_HIT_IN58
B_HIT_IN60

B_HIT_IN[63..0]

A_HIT_IN63

A_HIT_IN54

A_HIT_IN58
A_HIT_IN56

A_HIT_IN62
A_HIT_IN60

A_HIT_IN35
A_HIT_IN33

A_HIT_IN39
A_HIT_IN37

A_HIT_IN45
A_HIT_IN43
A_HIT_IN41

A_HIT_IN47
A_HIT_IN49

A_HIT_IN36

A_HIT_IN55
A_HIT_IN53

A_HIT_IN34

A_HIT_IN51

A_HIT_IN32

A_HIT_IN42
A_HIT_IN40

A_HIT_IN59

A_HIT_IN38

A_HIT_IN57

A_HIT_IN46
A_HIT_IN44

A_HIT_IN50

A_HIT_IN61

A_HIT_IN48

A_HIT_IN52

B_HIT_IN62

B_HIT_IN32
B_HIT_IN34
B_HIT_IN36
B_HIT_IN38
B_HIT_IN40
B_HIT_IN42
B_HIT_IN44
B_HIT_IN46
B_HIT_IN48
B_HIT_IN50
B_HIT_IN52
B_HIT_IN54
B_HIT_IN56
B_HIT_IN58
B_HIT_IN60

B_HIT_IN33
B_HIT_IN35
B_HIT_IN37
B_HIT_IN39
B_HIT_IN41
B_HIT_IN43
B_HIT_IN45
B_HIT_IN47
B_HIT_IN49
B_HIT_IN51
B_HIT_IN53
B_HIT_IN55
B_HIT_IN57
B_HIT_IN59
B_HIT_IN61
B_HIT_IN63

C_HIT_IN33
C_HIT_IN35
C_HIT_IN37
C_HIT_IN39
C_HIT_IN41
C_HIT_IN43
C_HIT_IN45
C_HIT_IN47
C_HIT_IN49
C_HIT_IN51
C_HIT_IN53
C_HIT_IN55
C_HIT_IN57
C_HIT_IN59
C_HIT_IN61
C_HIT_IN63C_HIT_IN62

C_HIT_IN46
C_HIT_IN48
C_HIT_IN50

C_HIT_IN32

C_HIT_IN52
C_HIT_IN54

C_HIT_IN36
C_HIT_IN38
C_HIT_IN40

C_HIT_IN56
C_HIT_IN58
C_HIT_IN60

C_HIT_IN34

C_HIT_IN42
C_HIT_IN44

D_HIT_IN63

D_HIT_IN49
D_HIT_IN51
D_HIT_IN53
D_HIT_IN55
D_HIT_IN57
D_HIT_IN59
D_HIT_IN61
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THR_CTR is control voltage 
with range +1.2V...+2.5V for 
given differential threshold 
vontages THR_Fp & THR_Fn.

OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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THR_CTR is control voltage 
with range +1.2V...+2.5V for 
given differential threshold 
vontages THR_Fp & THR_Fn.

OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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OR 32 SUMMING SCHEMATIC
1. Nets WOR_... should be equal length and Zo=60 Ohm.
2. Summing point (n.4 of AD8009) must be minimum length, 
therefore all sum resistiors must be place as 
close as possible to summing point.
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