
2014.08.05.
T. Tölyhi

Wigner FK.

Block Diagram.SchDoc
2014.08.07.

www.wigner.hu

51

1.1

Title

Size Document Number Revision

Printed:Modified:
File:

Sheet ofDrawn by:
Designer: A3 -

Scale

Budapest, Hungary

A

B

C

D

A

B

C

D

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

Boards Block Diagram.PrjPCB
Top Level Block Diagram

Approved:

DOH MB

R
ES

B
_D

I2
C

_1

2.
5V

G
N

D

POH MB

2x7p 2x7p

2.
5V

I2
C

_3

2x13p

2.
5V

G
N

D

G
N

D

O
U

Ty
[2

..
1]

I2
C

_A
D

D
[6

..
3]

O
U

Ty
[4

..
3]

I2
C

_1
R

ES
B

_A

POH 1
.....

mDOH

2.
5V

_A
U

X
G

N
D

_A
U

X

Adapter Board L3 & L4

Power and Control from

Connector Board L3

Connector Board L4

V
A
(2

.4
V
)

Adapter Board L1 & L2

R
C
K

_3
4

R
D

A
_3

4
TT

C
_3

4
S
D

A
_3

4
I2

C
_3

2.
5V

0V

mDOH

2x7p

I2
C

_1
I2

C
_3

R
ES

B
_A

CCU

V
D

(3
.0

V
)

G
N

D

Extension Board L3 & L4

2x7p 2x7p

2.
5V

2.
5V

G
N

D

G
N

D

O
U

Tx
[2

..
1]

I2
C

_A
D

D
[6

..
3]

O
U

Tx
[4

..
3]

I2
C

_3
R

ES
B

_A

POH 14

2x38p

H
V
(6

00
V
)

H
V
_R

ET

HV Board

2x12p

H
V
(6

00
V
)

H
V
_R

ET

HV Board

2x12p

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

Extension Board L1& L2

Vias

Connector Board L1 & L2

H
V
(6

00
V
)

H
V
_R

ET

HV Board

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

1x39p

C
LK

C
TR

S
D

A
R
D

A
[2

..
1]

O
U

T[
4.

.1
]

2.
5V

_A
U

X
_S

EN
S
E

R
ES

+

R
ES

B
_D

(S
D

A
,S

C
L)

(S
D

A
,S

C
L)

R
ES

-

(S
D

A
,S

C
L)

(S
D

A
,S

C
L)

(S
D

A
,S

C
L)

(S
D

A
,S

C
L)

1x
64

p
1x

64
p

Central Slot
(S

D
A
,S

C
L)

2x13p

R
C
K

_1
2

R
D

A
_1

2
TT

C
_1

2
S
D

A
_1

2
I2

C
_1

2.
5V

0V

(S
D

A
,S

C
L)

Fa
st

 I
2C

_3
Fa

st
 I

2C
_1

2

1x64p2x(2x40p)

V
D

(3
.0

V
)

V
A
(2

.4
V
)

O
U

T[
28

..
1]

Fa
st

 I
2C

_1
2

2.
5V

G
N

D

1x64p

2x50p

G
N

D

V
D

(3
.0

V
)

V
A
(2

.4
V
)

O
U

T[
16

..
1]

Fa
st

 I
2C

_4

2.
5V

2x(2x30p)
G

N
D

V
D

(3
.0

V
)

V
A
(2

.4
V
)

O
U

T[
12

..
1]

Fa
st

 I
2C

_3

2.
5V

Page: 2
POH MB.SchDoc

Page: 3
DOH MB.SchDoc

Page: 4
Adapter Boards.SchDoc

TE
M

P+
[2

..
1]

TE
M

P-
[2

..
1]

2x10p

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

1x33p

C
LK

C
TR

S
D

A
R
D

A
O

U
T[

2.
.1

]

2x25p

Fa
st

 I
2C

_4

H
V
(6

00
V
)

1x
39

p

Pixel Module L1 (3)
Pixel Module L1 (1)

x3

Pixel Module L2 (8)

1x
33

p

Pixel Module L2 (1)
x8

H
V
(6

00
V

)
H

V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

C
LK

C
TR

S
D

A
R

D
A

O
U

T[
1.

.1
]

x16

1x
33

p

Pixel Module L4
(1)

1x33p

H
V
(6

00
V

)
H

V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

C
LK

C
TR

S
D

A
R

D
A

O
U

T[
1.

.1
]

1x
33

p

1x33p

Pixel Module L4 
(16)

...

...

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

C
LK

C
TR

S
D

A
R

D
A

O
U

T[
1.

.1
]

1x
33

p

1x33p

Pixel Module L3
(12)

Pixel Module L3
(1)

x12

Page: 5
Connector Boards.SchDoc

CMS BPIX Supply Tube Elecronics

Top Level Block Diagram

(Module cable)

(Module cable)

(Module cable)

(F
la

t 
ca

bl
e)

(Module cable)

(Module cable)

(F
la

t 
ca

bl
e)

(F
la

t 
ca

bl
e)

(F
la

t 
ca

bl
e)

2x10p

G
N

D

1x
30

p

1x30p

1x30p

1x
30

pCLK_12
CTR_12
SDA_12

RDA_12

CLK_3
CTR_3
SDA_3

RDA_34

CLK_4
CTR_4
SDA_4

GND

GND

OUTx[28..1]

2.5V
GND

2.5V
GND

OUTy[28..1]

2x7p

G
N

D

CCU GND



2014.08.05.
T. Tölyhi

Wigner FK.

POH MB.SchDoc
2014.08.07.

www.wigner.hu

52

1.1

Title

Size Document Number Revision

Printed:Modified:
File:

Sheet ofDrawn by:
Designer: A3 -

Scale

Budapest, Hungary

A

B

C

D

A

B

C

D

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

Boards Block Diagram.PrjPCB
POH MB Block Diagram

Approved:

No. of contacts Signal name

2 2.5V (2.5V)
2 GND (0V)
1 x 2 OUT(1) (Diff.)
1 x 2 OUT(2) (Diff.)
1 I2C_ADD3
1 I2C_ADD4
1 I2C_ADD5
1 I2C_ADD6
2 NC

No. of contacts Signal name

2 2.5V (2.5V)
2 GND (0V)
1 x 2 OUT(3) (Diff.)
1 x 2 OUT(4) (Diff.)
1 SCL_1 (I2C)
1 SDA_1 (I2C)
1 RESB_A
3 NC

No. of contacts Signal name

5 2.5V_AUX (2.5V)
5 GND_AUX (0V)
1 2.5V_AUX_SENSE+
1 2.5V_AUX_SENSE-
1 TEMP1+
1 TEMP1-
1 TEMP2+
1 TEMP2-
1 RES+
1 RES-
2 NC

No. of contacts Signal name

2 SCL_1 (I2C)
2 SDA_1 (I2C)
2 SCL_3 (I2C)
2 SDA_3 (I2C)
2 RESB_D
2 RESB_A
8 GND

No. of contacts Signal name

16 x 2 OUT_4xxA (Diff.)
12 x 2 OUT_3xxA (Diff.)
4 2.5V (2.5V)
4 GND (0V)

POH 14

Adapter Board L3 & L4

Adapter Board L1 & L2

No. of contats Signal name

6 2.5V (2.5V)
6 GND (0V)
2 NC

POH 1DOH MB

No. of contacts Signal name

8 x 2 OUT_2xxB (Diff.)
8 x 2 OUT_2xxA (Diff.)
3 x 2 OUT_1xxD (Diff.)
3 x 2 OUT_1xxC (Diff.)
3 x 2 OUT_1xxB (Diff.)
3 x 2 OUT_1xxA (Diff.)
4 2.5V (2.4V)
4 GND (0V)

No. of contacts Signal name

1 SCL_1 (I2C)
1 SDA_1 (I2C)
1 RESB_D
1 SCL_3 (I2C)
1 SDA_3 (I2C)
8 GND (0V)
1 NC

R
ES

B
_D

I2
C

_1

2.
5V

G
N

D

POH MB

2x7p 2x7p

2.
5V

I2
C

_3

2.
5V

G
N

D

G
N

D

O
U

Ty
[2

..
1]

I2
C

_A
D

D
[6

..
3]

O
U

Ty
[4

..
3]

I2
C

_1
R

ES
B
_A

2.
5V

_A
U

X
G

N
D

_A
U

X

OUTy[28..1]

Power and Control from

2x7p

I2
C

_1
I2

C
_3

R
ES

B
_A

CCU

2x7p 2x7p

2.
5V

2.
5V

G
N

D

G
N

D

O
U

Tx
[2

..
1]

I2
C

_A
D

D
[6

..
3]

O
U

Tx
[4

..
3]

I2
C

_3
R

ES
B
_A

OUTx[28..1]

2.
5V

_A
U

X
_S

EN
S
E

R
ES

+

R
ES

B
_D

(S
D

A
,S

C
L)

(S
D

A
,S

C
L)

R
ES

-

(S
D

A
,S

C
L)

(S
D

A
,S

C
L)

(S
D

A
,S

C
L)

(S
D

A
,S

C
L)

1x
64

p
1x

64
p

Central Slot

2.5V
GND

2.5V
GND

TE
M

P+
[2

..
1]

TE
M

P-
[2

..
1]

2x10p

.....

POH MB Block Diagram

2x10p

G
N

D

2x7p

G
N

D

CCU GND



2014.08.05.
T. Tölyhi

Wigner FK.

DOH MB.SchDoc
2014.08.07.

www.wigner.hu

53

1.1

Title

Size Document Number Revision

Printed:Modified:
File:

Sheet ofDrawn by:
Designer: A3 -

Scale

Budapest, Hungary

A

B

C

D

A

B

C

D

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

Boards Block Diagram.PrjPCB
DOH MB Block Diagram

Approved:

DOH MB

GateKeeper

Delay25PLL
L1 Trigger
LHC Clock

SDA_34

RESB_D

2x
13

pI2C_3

2.5V

RDA_34
RCK_34

I2C_3 (Slow)

2.5V

GND

I2C_1 (Slow)

2x
7p

CLK_3
CTR_3
SDA_3
RDA_34

TTC_34

No. of contacts Signal name

7 2.5V (2.5V)
7 GND (0V)
1 I2C_SCL_1 (I2C)
1 I2C_SDA_1 (I2C)
1 x 2 TTC_12 (Diff.)
1 x 2 SDA_12 (Diff.)
1 x 2 RCK_12 (Diff.)
1 x 2 RDA_12 (Diff.)
1 RST (2.5V)
1 NC

No. of contacts Signal name

1 I2C_SCL_1 (I2C)
1 I2C_SDA_1 (I2C)
1 RESB_D
1 I2C_SCL_3 (I2C)
1 I2C_SDA_3 (I2C)
8 GND (0V)
1 NC

No. of contacts Signal name

6 2.5V (2.5V)
6 GND (0V)
2 NC

GateKeeperDelay25
CLK_1
CTR_1
SDA_1
RDA_1

PLL
L1 Trigger
LHC Clock

SDA_12

2x
13

pI2C_1

2.5V

RDA_12
RCK_12

TTC_12

mDOH 1

mDOH 2

POH MB

Adapter Board L1 & L2

Adapter Board L3 & L4

No. of contacts Signal name

1 x 2 CLK_12 (Diff.)
1 x 2 CTR_12 (Diff.)
1 x 2 SDA_12 (Diff.)
1 x 2 RDA_12 (Diff.)
7 GND (0V)
15 NC

(SDA,SCL)

(SDA,SCL)

(SDA,SCL)

(SDA,SCL)

No. of contacts Signal name

1 x 2 CLK_3 (Diff.)
1 x 2 CTR_3 (Diff.)
1 x 2 SDA_3 (Diff.)
1 x 2 CLK_4 (Diff.)
1 x 2 CTR_4 (Diff.)
1 x 2 SDA_4 (Diff.)
1 x 2 RDA_34 (Diff.)
8 GND (0V)
8 NC

No. of contacts Signal name

7 2.5V (2.5V)
7 GND (0V)
1 I2C_SCL_3 (I2C)
1 I2C_SDA_3 (I2C)
1 x 2 TTC_34 (Diff.)
1 x 2 SDA_34 (Diff.)
1 x 2 RCK_34 (Diff.)
1 x 2 RDA_34 (Diff.)
1 RST (2.5V)
1 NC

GateKeeper
CLK_3
CTR_3
SDA_3

DOH MB Block Diagram

2x
7p

GND

1x
30

p
1x

30
p

GND

GND
GND

GND



2014.08.05.
T. Tölyhi

Wigner FK.

Adapter Boards.SchDoc
2014.08.07.

www.wigner.hu

54

1.1

Title

Size Document Number Revision

Printed:Modified:
File:

Sheet ofDrawn by:
Designer: A3 -

Scale

Budapest, Hungary

A

B

C

D

A

B

C

D

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

Boards Block Diagram.PrjPCB
Adapter Boards Block Diagram

Approved:

Adapter Board L3 & L4

V
A
(2

.4
V
)

C
LK

_4
C

TR
_4

S
D

A
_4

R
D

A
_3

4

V
D

(3
.0

V
)

G
N

D

Extension Board L3 & L4

No. of contacts Signal name

7 x 3 VA (2.4V)
7 x 3 VD (3.0V)
34 GND (0V)

2x38p

POH MB DOH MB

Connector Board L3

Adapter Board L1 & L2

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

Extension Board L1 & L2

No. of contacts Signal name

6 VA (2.4V)
6 VD (3.0V)
12 GND (0V)

Vias

POH MB DOH MB

G
N

D
V
D

(3
.0

V
)

Fa
st

 I
2C

_3

2.
5V

1x64p

Fast I2C_3

Connector Board L4

G
N

D

V
D

(3
.0

V
)

V
A
(2

.4
V
)

O
U

T[
16

..
1]

Fa
st

 I
2C

_3

2.
5V

C
LK

_1
2

C
TR

_1
2

S
D

A
_1

2
R
D

A
_1

2

Fast I2C_12

Connector Board L1 & L2
G

N
D

V
D

(3
.0

V
)

V
A
(2

.4
V

)

O
U

T[
12

..
1]

Fa
st

 I
2C

_1

2.
5V

2x40p

O
U

T[
28

..
1]

G
N

D
2.

5V

O
U

T[
28

..
1]

G
N

D
2.

5V

1x64p

No. of contacts Signal name

1 x 2 CLK_12 (Diff.)
1 x 2 CTR_12 (Diff.)
1 x 2 SDA_12 (Diff.)
1 x 2 RDA_12 (Diff.)
7 GND (0V)
15 NC

No. of contacts Signal name

16 x 2 OUT_4xxA (Diff.)
12 x 2 OUT_3xxA (Diff.)
4 2.5V
4 GND (0V)

No. of contacts Signal name

3 x 2 OUT_1xxA (Diff.)
3 x 2 OUT_1xxB (Diff.)
3 x 2 OUT_1xxC (Diff.)
3 x 2 OUT_1xxD (Diff.)
8 x 2 OUT_2xxA (Diff.)
8 x 2 OUT_2xxB (Diff.)
4 2.5V
4 GND (0V)

No. of contacts Signal name

3 x 2 OUT_1xxA (Diff.)
3 x 2 OUT_1xxB (Diff.)
3 x 2 OUT_1xxC (Diff.)
3 x 2 OUT_1xxD (Diff.)
1 x 2 CLK_12 (Diff.)
1 x 2 CTR_12 (Diff.)
1 x 2 SDA_12 (Diff.)
1 x 2 RDA_12 (Diff.)
3 x 2 VA (2.4V)
3 x 3 VD (3.0V)
4 2.5V (2.5V)
29 GND (0V)

No. of contacts Signal name

8 x 2 OUT_2xxA (Diff.)
8 x 2 OUT_2xxB (Diff.)
2 x 3 VA (2.4V)
1 x 2 VA (2.4V)
2 x 5 VD (3.0V)
1 x 3 VD (3.0V)
4 2.5V (2.5V)
23 GND (0V)

G
N

D

V
D

(3
.0

V
)

V
A
(2

.4
V

)

O
U

T[
28

..
13

]
2.

5V
2x40p

No. of contacts Signal name

12 x 2 OUT_3xxA (Diff.)
3 x 4 VA (2.4V)
24 GND (0V)

No. of contacts Signal name

16 x 2 OUT_4xxA (Diff.)
1 x 2 CLK_4 (Diff.)
1 x 2 CTR_4 (Diff.)
1 x 2 SDA_4 (Diff.)
1 x 2 RDA_34 (Diff.)
1 LCDS_AND
4 x 3 VA (2.4V)
4 x 3 VD (3.0V)
3 2.5V (2.5V)
32 GND (0V)

C
LK

_3
C

TR
_3

S
D

A
_3

No. of contacts Signal name

1 x 2 CLK_3 (Diff.)
1 x 2 CTR_3 (Diff.)
1 x 2 SDA_3 (Diff.)
1 x 2 CLK_4 (Diff.)
1 x 2 CTR_4 (Diff.)
1 x 2 SDA_4 (Diff.)
1 x 2 RDA_34 (Diff.)
8 GND (0V)
8 NC

Fast I2C_4

G
N

D
V
A
(2

.4
V
)

O
U

T[
12

..
1]

2x30p

No. of contacts Signal name

1 x 2 CLK_3 (Diff.)
1 x 2 CTR_3 (Diff.)
1 x 2 SDA_3 (Diff.)
1 LCDS_AND
3 x 5 VD (3.0V)
6 2.5V (2.5V)
32 GND (0V)

2x50p

LC
D

S
_A

N
D

LC
D

S
_A

N
D

2x30p

Adapter Boards Block Diagram

1x30p

G
N

D

1x30p



2014.08.05.
T. Tölyhi

Wigner FK.

Connector Boards.SchDoc
2014.08.07.

www.wigner.hu

55

1.1

Title

Size Document Number Revision

Printed:Modified:
File:

Sheet ofDrawn by:
Designer: A3 -

Scale

Budapest, Hungary

A

B

C

D

A

B

C

D

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

Boards Block Diagram.PrjPCB
Connector Boards Block Diagram

Approved:

Connector Board L4

H
V
(6

00
V
)

H
V
_R

ET

HV Board

2x12p

Connector Board L1 & L2

H
V
(6

00
V
)

H
V
_R

ET

HV Board

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

1x39p

C
LK

C
TR

S
D

A
R
D

A
[2

..
1]

O
U

T[
4.

.1
]

2x(2x40p)
G

N
D

V
D

(3
.0

V
)

V
A
(2

.4
V
)

O
U

T[
28

..
1]

Fa
st

 I
2C

_1
2

2.
5V

G
N

D
V

D
(3

.0
V
)

V
A
(2

.4
V
)

O
U

T[
16

..
1]

Fa
st

 I
2C

_4

2.
5V

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

1x33p
C
LK

C
TR

S
D

A
R
D

A
O

U
T[

2.
.1

]

2x25p

H
V
(6

00
V
)

Pixel Module L1 (1)

x8

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

C
LK

C
TR

S
D

A
R
D

A
O

U
T[

1.
.1

]

x16

1x
33

p

Pixel Module L4
(1)

1x33p

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

C
LK

C
TR

S
D

A
R
D

A
O

U
T[

1.
.1

]

1x
33

p

1x33p

Pixel Module L4 
(16)

...

...

Adapter Board L1&L2

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

1x33p

C
LK

C
TR

S
D

A
R
D

A
O

U
T[

2.
.1

]

1x
33

p

Pixel Module L2 (8)

...

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

1x39p

C
LK

C
TR

S
D

A
R
D

A
[2

..
1]

O
U

T[
4.

.1
]

x3

1x
39

p

Pixel Module L1 (3)

1x
33

p

Pixel Module L2 (1)

...

Adapter Board L3&L4

Connector Board L3

H
V
(6

00
V
)

H
V
_R

ET

HV Board

2x12p

G
N

D
V

D
(3

.0
V
)

V
A
(2

.4
V
)

O
U

T[
12

..
1]

Fa
st

 I
2C

_3

2.
5V

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

C
LK

C
TR

S
D

A
R
D

A
O

U
T[

1.
.1

]

x12

1x
33

p

Pixel Module L3
(1)

1x33p

H
V
(6

00
V
)

H
V
_R

ET

V
A
(2

.4
V
)

V
D

(3
.0

V
)

G
N

D

C
LK

C
TR

S
D

A
R
D

A
O

U
T[

1.
.1

]

1x
33

p

1x33p

Pixel Module L3 
(12)

...

...

Adapter Board L3&L4

2x50p2x(2x30p)

LC
D

S
_A

N
D

LC
D

S
_A

N
D

No. of contacts Signal name

1 x 2 OUT_3xxA (Diff.)
1 x 2 CLK_3xx (Diff.)
1 x 2 CTR_3xx (Diff.)
1 x 2 SDA_3xx (Diff.)
1 x 2 RDA_3xx (Diff.)
3 VA (2.4V)
6 VD (3.0V)
1 L3_HV+ (600V)
1 L3_HV- (0V)
8 GND (0V)
4 NC

No. of contacts Signal name

1 x 2 OUT_4xxA (Diff.)
1 x 2 CLK_4xx (Diff.)
1 x 2 CTR_4xx (Diff.)
1 x 2 SDA_4xx (Diff.)
1 x 2 RDA_4xx (Diff.)
3 VA (2.4V)
6 VD (3.0V)
1 L4_HV+ (600V)
1 L4_HV- (0V)
8 GND (0V)
4 NC

No. of contacts Signal name

1 x 2 OUT_2xxA (Diff.)
1 x 2 OUT_2xxB (Diff.)
1 x 2 CLK_2xx (Diff.)
1 x 2 CTR_2xx (Diff.)
1 x 2 SDA_2xx (Diff.)
1 x 2 RDA_2xx (Diff.)
3 VA (2.4V)
6 VD (3.0V)
1 L2_HV+ (600V)
1 L2_HV- (0V)
8 GND (0V)
2 NC

No. of contacts Signal name

1 x 2 OUT_1xxA (Diff.)
1 x 2 OUT_1xxB (Diff.)
1 x 2 OUT_1xxC (Diff.)
1 x 2 OUT_1xxD (Diff.)
1 x 2 CLK_1xx (Diff.)
1 x 2 CTR_1xx (Diff.)
1 x 2 SDA_1xx (Diff.)
1 x 2 RDA1_1xx (Diff.)
1 x 2 RDA2_1xx (Diff.)
3 VA (2.4V)
5 VD (3.0V)
1 L1_HV+ (600V)
1 L1_HV- (0V)
8 GND (0V)
3 NC
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