
BY-PASS CAPACITORS FOR CONTROL FPGA

FEM Control Board Serial Number

Detector ID (bits 0-7)

Detector ID (bits 8-15)

Configuration Load Circuitry for
Control FPGA

REV

TYPE

ID

I & C
SCALE

OFBLDG

DRAWING APPROVALS DATE

FRACTIONS
XX DECIMALS
XXX DECIMALS
ANGLES
BREAK SHARP EDGES
FINISH

MAX.
RMS

APPROVALS
FILE DATE BY ENGR

REVISION OR ISSUE PURPOSE
MFREV

THIS DRAWING PRODUCED BY ORNL
INSTRUMENTATION AND CONTROLS DIVISION

WITH ORCAD 7.00

MFFILE DATE FILE POINT SHT.

APVDDESCRIPTION OR MEMO NO.

ENGINEER

APPROVED

NTS

HC-1  EC-1 3500 2 5

0

SD
T. F. GEE 6/99

SKF-1039-1

PHENIX MuID FEM

TOLERANCES
UNLESS OTHERWISE SPECIFIED

REFERENCE DRAWINGS NUMBER

DRAWN BY

DRAWING CHECK

ORNL INSTRUMENTATION AND CONTROLS DIVISION
Oak Ridge, Tennessee

ENERGY RESEARCH CORP.LOCKHEED MARTIN

PRINTED CIRCUIT BOARD

Schematic

SKF-1039-2 R0

CONTROL

CNTRL_CONFDONE

CLK_10Mhz

nFPGA_INIT

M
O

D
E

_B
ITS

2

MUX_SEL2

DET_ID2

nC
LR

_D
LY

TP
_E

N
D

A
T

A
R

C
_R

E
S

E
T

FIFO
_IN

3

FIFO
_IN

8

nD
C

M
_FIFO

_R
S

T

DCM_STROBE
SERIAL_NUM0

S
_FU

N
2

FE
M

_S
E

LF_TE
S

T

S
_FU

N
1

nFE
M

_R
S

T
nR

O
C

_A
LE

TP
_U

S
R

_W
R

D
_C

N
T1

M
O

D
E

_B
ITS

4
M

O
D

E
_B

ITS
3

TP_RD_STATE0
MUX_SEL1

ROC_ADDR2

C
N

TR
L_S

LA
TC

H

FIFO
_IN

10

CNTRL_TMS
nCNTRL_TRST

nR
O

C
_R

D

nC
LR

_C
N

TR

DET_ID13

MUX_SEL0
TP_RD_STATE1

SPARE0

E
N

D
A

T0
M

O
D

E
_B

ITS
0

nC
LR

_R
O

C
_FIFO

M
O

D
E

_B
_E

R
R

S
E

R
IA

L_N
U

M
5

TP
_D

F_S
TA

TE
3

BM_CNT2

nDCM_FULL2
FIFO_IN7
FIFO_IN5

FIFO
_IN

15
FIFO

_IN
13

FIFO
_IN

1

B
M

_C
N

T3

LV
L1_A

C
P

T_O
U

T

A
LIG

N

FIFO_IN4
FIFO_IN11

nT&C_DAV

USER_BITS2

FIFO
_W

C
LK

C
N

TR
L_S

D
O

U
T

D
E

T_ID
1

B
M

_C
LK

_X
4

TMODE_EN

LVL1_ACPT_IN

ROC_ADDR4
ROC_ADDR3

ROC_ADDR0

SPARE2

TP_DF_STATE2

C
N

TR
L_S

C
LK

P
U

LS
E

R

SERIAL_NUM1

ROC_ADDR1

nFIFO_REN

B
M

_C
N

T0

USER_BITS1

SERIAL_NUM3

DET_ID11

nFP
G

A
_IN

IT

USER_BITS0

R
U

N

CTRL_ROC_DATA11

CTRL_ROC_DATA4

SERIAL_NUM2

DET_ID12

SERIAL_NUM4

CTRL_ROC_DATA0

CNTRL_D0

FIFO
_R

C
LK

MODE_BITS6

FIFO
_IN

14

FIFO
_IN

12

D
E

T_ID
8

MODE_BITS7
USR_WRDS_START

CNTRL_DCLK

B
M

_C
N

T7

FIFO
_IN

6

DET_ID10
MUX_SEL3
DET_ID14

TP_RD_STATE2

DET_ID0
CTRL_ROC_DATA6

DET_ID3
DET_ID4

BM_CNT4

M
O

D
E

_B
ITS

5

TP
_D

F_S
TA

TE
1

BM_CLK

DET_ID9

D
E

T_ID
15

DET_ID5
CTRL_ROC_DATA15

SPARE1

BM_CNT5

BM_CNT6

CTRL_ROC_DATA3

TP
_U

S
R

_W
R

D
_C

N
T0

BM_CNT1

TP
_D

F_S
TA

TE
0

B
M

_C
LK

_O
U

T

CTRL_ROC_DATA2

CNTRL_SDIN

DET_ID7
DET_ID6

nDCM_DAV

nLNK_RDY

M
O

D
E

_B
ITS

1

FIFO
_IN

0

CNTRL_TCK

CTRL_ROC_DATA5

CTRL_ROC_DATA14

C
N

TR
L_R

D
B

A
C

K

S
E

R
IA

L_N
U

M
7

nCNTRL_STATUS

CNTRL_TDI

TP
_U

S
R

_W
R

D
_C

N
T2

nD
C

M
_C

A
V

CNTRL_CONFDONE

nDCM_EMPTY2

nFIFO
_W

E
N

FIFO
_IN

2

U
S

R
_W

R
D

S
_D

O
N

E

nR
O

C
_A

LE
_D

IA
G

S
TA

T0

SERIAL_NUM4

SERIAL_NUM1

SERIAL_NUM5

SERIAL_NUM3

SERIAL_NUM0

SERIAL_NUM7

SERIAL_NUM2

SERIAL_NUM6

S
E

R
IA

L_N
U

M
6

nD
C

M
_E

M
P

TY
0

nD
C

M
_E

M
P

TY
1

nD
C

M
_FU

LL0
nD

C
M

_FU
LL1

CTRL_ROC_DATA12

CTRL_ROC_DATA4

CTRL_ROC_DATA0

CTRL_ROC_DATA7

CTRL_ROC_DATA15

C
TR

L_R
O

C
_D

A
TA

7

CTRL_ROC_DATA3

CTRL_ROC_DATA13
CTRL_ROC_DATA14

CTRL_ROC_DATA6

CTRL_ROC_DATA2

CTRL_ROC_DATA10

CTRL_ROC_DATA5

CTRL_ROC_DATA[15..0]

CTRL_ROC_DATA9
CTRL_ROC_DATA8

CTRL_ROC_DATA1

CTRL_ROC_DATA11

MODE_BITS[7:0]

MODE_BITS0
MODE_BITS1
MODE_BITS2
MODE_BITS3
MODE_BITS4
MODE_BITS5

MODE_BITS7
MODE_BITS6

TP_DF_STATE0

TP_DF_STATE3

TP_USR_WRD_CNT0

TP_RD_STATE0

TP_DF_STATE1

TP_RD_STATE2

TP_DF_STATE2

TP_RD_STATE1

RUN

TP_USR_WRD_CNT1

TP_USR_WRD_CNT2

MUX_SEL0

MUX_SEL1

MUX_SEL2

MUX_SEL3

BM_CNT2

BM_CNT6

BM_CNT5

BM_CNT3

BM_CNT7

BM_CNT1

BM_CNT4

BM_CNT0

RESERV[2..0]

RESERV0

RESERV1

RESERV2

SPARE0

SPARE2

SPARE1

RESERV2
RESERV1
RESERV0

nROC_RD

ROC_ADDR3

ROC_ADDR2

ROC_ADDR1

ROC_ADDR4

ROC_ADDR0

nROC_ALE

SPARE4
SPARE5
SPARE6

T&C_SPARE1

T&C_SPARE2

T&C_SPARE3

T&C_SPARE0 SPARE3

SPARE4

SPARE5

SPARE6

SPARE7ENDAT1

S
P

A
R

E
7

USR_WRDS_DONE

+5V

nCNTRL_CONFIG

BM_CLK_X4

BM_CLK

BM_CLK_OUT

MODE_B_ERR

S_FUN2

FEM_SELF_TEST

S_FUN1

nFEM_RST

TP_ENDAT

DET_ID6

DET_ID2
DET_ID3

DET_ID7

DET_ID0

DET_ID4
DET_ID5

DET_ID1

DET_ID_NIB1_C

DET_ID_NIB1_G

DET_ID_NIB0_D

DET_ID_NIB1_B

DET_ID_NIB1_F

DET_ID4

DET_ID_NIB0_B

DET_ID_NIB0_E

DET_ID2

DET_ID0

DET_ID1

DET_ID_NIB1_D

DET_ID3

DET_ID_NIB1_A

DET_ID_NIB0_G
DET_ID_NIB0_A

DET_ID5

DET_ID7

DET_ID_NIB0_C

DET_ID6

DET_ID_NIB1_E

DET_ID_NIB0_F

DET_ID_NIB1_C
DET_ID_NIB1_B
DET_ID_NIB1_A

DET_ID_NIB1_D
DET_ID_NIB1_E
DET_ID_NIB1_G
DET_ID_NIB1_F

DET_ID10

DET_ID14
DET_ID15

DET_ID11

DET_ID13

DET_ID8
DET_ID9

DET_ID12

DET_ID_NIB2_D
DET_ID_NIB2_C

DET_ID_NIB2_A

DET_ID_NIB2_F

DET_ID_NIB2_E

DET_ID_NIB2_B

DET_ID_NIB2_G

DET_ID10

DET_ID11

DET_ID9

DET_ID8

DET_ID_NIB0_F
DET_ID_NIB0_G
DET_ID_NIB0_E
DET_ID_NIB0_D

DET_ID_NIB0_A
DET_ID_NIB0_B
DET_ID_NIB0_C

DET_ID14

DET_ID12

DET_ID_NIB3_A

DET_ID13

DET_ID_NIB3_G

DET_ID_NIB3_E

DET_ID_NIB3_F

DET_ID_NIB3_C

DET_ID15

DET_ID_NIB3_D

DET_ID_NIB3_B

DET_ID_NIB2_F
DET_ID_NIB2_G
DET_ID_NIB2_E
DET_ID_NIB2_D

DET_ID_NIB2_A
DET_ID_NIB2_B
DET_ID_NIB2_C

DET_ID_NIB3_F
DET_ID_NIB3_G
DET_ID_NIB3_E
DET_ID_NIB3_D

DET_ID_NIB3_A
DET_ID_NIB3_B
DET_ID_NIB3_C

CTRL_ROC_DATA10

CTRL_ROC_DATA1

CTRL_ROC_DATA8
CTRL_ROC_DATA9

C
TR

L_R
O

C
_D

A
TA

13

C
TR

L_R
O

C
_D

A
TA

12

nC
TR

L_R
O

C
_D

V
A

LID

FIFO
_IN

9

ALIGN

PULSER

nCNTRL_TRST
CNTRL_TMS
CNTRL_TDI
CNTRL_TCK

S
P

A
R

E
3

CNTRL_SDIN

CNTRL_SLATCH

CNTRL_RDBACK

CNTRL_SCLK

CNTRL_SDOUT

nROC_ALE_DIAG

nCTRL_ISP_SER_EN

CTRL_ISP_DATA

nCTRL_HDR_SER_EN

CTRL_HDR_DATA

CTRL_ISP_SCLK

CTRL_ISP_OE

CTRL_HDR_SCLK

BM_CLK_OUT

BM_CLK_FP

BM_CLK_OUT2 BM_CLK_FP

BM_CLK_FP

CTRL_ISP_OE

nCTRL_ISP_SER_EN

CTRL_ISP_SCLK

GND

nCNTRL_CONFIG

nCTRL_HDR_SER_EN

CNTRL_DCLK

PROM_OE

PROM_DATA

CTRL_HDR_SCLK

nPROM_CS

CTRL_ISP_DATA

CTRL_HDR_DATA_2BD

CNTRL_D0

nCTRL_ISP_CE

CTRL_HDR_DATA_2PC

CTRL_HDR_DATA

nCNTRL_STATUS

CNTRL_CONFDONE

nCNTRL_STATUS

CNTRL_CONFDONE

PROM_DCLK

BM_CLK_X4

FIFO
_IN

16
FIFO

_IN
17

BM_CLK

DET_ID6

nDCM_FULL2

nC
LR

_D
LY

nR
O

C
_A

LE
_D

IA
G

B
M

_C
LK

_O
U

T

DCM_STROBE

FIFO_IN5

FIFO_IN11

DET_ID11

DET_ID2

A
R

C
_R

E
S

E
T

BM_CLK

USER_BITS1

DET_ID9

R
U

N

FIFO
_IN

6

nT&C_DAV

DET_ID14

F
IF

O
_
IN

2

F
IF

O
_
IN

1
2

P
U

L
S

E
R

n
C

L
R

_
C

N
T

R

DET_ID0

T&
C

_S
TA

T0

FIFO
_IN

3

F
IF

O
_
IN

1
3

C
N

T
R

L
_

S
D

O
U

T

D
E

T_ID
1

ROC_ADDR4

ROC_ADDR0

B
M

_
C

L
K

_
X

4

M
O

D
E

_
B

IT
S

2

MODE_BITS7

DET_ID3

DET_ID5

M
O

D
E

_B
ITS

5

M
O

D
E

_B
ITS

0

M
O

D
E

_B
ITS

1

FIFO
_IN

0

n
C

L
R

_
R

O
C

_
F

IF
O

nDCM_DAV

nDCM_EMPTY2

FIFO_IN7

nR
O

C
_A

LE

nD
C

M
_FIFO

_R
S

T

FIFO_IN4

USER_BITS2

nT&C_LNKRDY

DET_ID12

DET_ID10

nFIFO_REN

nD
C

M
_C

A
V

C
N

TR
L_S

LA
TC

H

DET_ID7

D
E

T
_

ID
1

5

F
IF

O
_

W
C

L
K

C
N

T
R

L
_

S
C

L
K

M
O

D
E

_
B

IT
S

4

DET_ID13

USER_BITS0

C
N

TR
L_R

D
B

A
C

K

nFIFO
_W

E
N

F
IF

O
_
IN

1
5

F
IF

O
_

R
C

L
K

MODE_BITS6

A
LIG

N

FIFO
_IN

10

F
IF

O
_
IN

1

D
E

T_ID
8

LVL1_ACPT_IN

ROC_ADDR3
ROC_ADDR2

ROC_ADDR1

FIFO
_IN

8

n
R

O
C

_
R

D

M
O

D
E

_
B

IT
S

3

DET_ID4

E
N

D
A

T0

LV
L1_A

C
P

T_O
U

T

FIFO
_IN

14

TMODE_EN

CNTRL_SDIN

nD
C

M
_E

M
P

TY
0

n
D

C
M

_
E

M
P

T
Y

1

n
D

C
M

_
F

U
L

L
0

nD
C

M
_FU

LL1

CTRL_ROC_DATA[15..0]

MODE_BITS[7:0]

n
F

E
M

_
R

S
T

RESERV[2..0]

T&C_SPARE0

T&C_SPARE1

T&C_SPARE2

T&C_SPARE3

ENDAT1

nC
TR

L_R
O

C
_D

V
A

LID

FIFO
_IN

9

nCNTRL_STATUS
CNTRL_CONFDONE

nCTRL_ARC_SER_EN

CTRL_ARC_DATA

CTRL_ARC_CFG_SCLK

CTRL_ARC_OE

nCNTRL_CONFIG

nSRST_BUF_IN
nSRST_BUF_OUT

F
IF

O
_
IN

1
6

F
IF

O
_
IN

1
7

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+
5

V

+5V

+
5

V

+5V

+
5

V

+5V

+
5

V

+5V

+5V

+
5

V

+5V

+5V

+5V

+5V

+5V

+
5

V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+
5

V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

C158
0.1uF

C30

.01uF

U44A
74AC125

2 3

1

TP4

CON1

1

R44
1K

R21
0

S1

SW DIP-8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

TP7

CON1

1

R187

100

JMP2

JUMPER

1
2

3

1
2
3

TP11

CON1

1

C1

0.1uF

C28

0.1uF

RP1

R-SIP-9

1
2
3
4
5
6
7
8
9

10

TP9

CON1

1

R60

1K

R20
0

TP13

CON1

1

JMP1

JUMPER

1
2

3

1
2
3

TP15

CON1

1

R19
0

TP19

CON1

1

U42

74HCT157

2
3
5
6
11
10
14
13

1
15

4

7

9

12

1A
1B
2A
2B
3A
3B
4A
4B

A/B
G

1Y

2Y

3Y

4Y

TP17

CON1

1

R18
0

R48

1K

TP5

CON1

1

C15

0.1uF

R189

100

R47

1K

TP8

CON1

1

TP35

CON1

1

C9

0.1uF

R17
0

R51

1K

TP12

CON1

1

C22

470pF

C168

470pf

R46

1K

TP10

CON1

1

U1

7 Segment LED

1
2
3
4

10
9
8
7
65

CATH
F
G
E

A
B
C

DP
CATHD

C24

470pF

R182
50

R16
0

R45

1K

TP14

CON1

1

C167

470pf

C17

0.1uF

C164
470pf

C2

0.1uF

R49

1K

TP18

CON1

1

C26

470pF R50

1K

TP16

CON1

1

C25

0.1uF

U5

BCD-to-7 Seg.

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

Bin
Cin
/LT
/BI
LE
Din
Ain
VSS

VDD
Fout
Gout
Aout
Bout
Cout
Dout
Eout

TP162

CON1

1

C10

470 pF

C3

0.1uF

TP163

CON1

1

C19

0.1uF

R61

1K

TP44

CON1

1

TP165

CON1

1

R52
4.7K

C16

470pF

TP164

CON1

1

C20

470pF

TP6

CON1

1

TP166

CON1

1

C23

0.1uF

U9

BCD-to-7 Seg.

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

Bin
Cin
/LT
/BI
LE
Din
Ain
VSS

VDD
Fout
Gout
Aout
Bout
Cout
Dout
Eout

R11

1K

TP34

CON1

1

C7

0.1uF

U7

BCD-to-7 Seg.

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

Bin
Cin
/LT
/BI
LE
Din
Ain
VSS

VDD
Fout
Gout
Aout
Bout
Cout
Dout
Eout

R9

1K

TP32

CON1

1

C11

0.1uF

R10

1K

TP30

CON1

1

R181
30

R12

1K

R2

0

R36

1K

R13

1K

R4

0

S6

SW PUSHBUTTON

1 2

R34

1K

R15

1K

R6

0

R169
22K

R42

1K

S2

SW DIP-8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

R165

4.7K

TP47

CON1

1

R56

1K

U3

BCD-to-7 Seg.

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

Bin
Cin
/LT
/BI
LE
Din
Ain
VSS

VDD
Fout
Gout
Aout
Bout
Cout
Dout
Eout

R14

1K

+ C159
4.7UF

R37

1K

RP3

R-SIP-9

1
2
3
4
5
6
7
8
9

10

RP2

R-SIP-9
1
2
3
4
5
6
7
8
9

10

R168
4.7K

TP48

CON1

1

R57

1K

R38

1K

R166
4.7K

U41

74BCT25244

1
2
3
4
5
6
7
8
9

10
11
12

24
23
22
21
20
19
18
17
16
15
14
13

1Y1
GND
1Y2
1Y3
GND
1Y4
2Y1
GND
2Y2
2Y3
GND
2Y4

/1OE
1A1
1A2

VCC
1A3
1A4
2A1
2A2

VCC
2A3
2A4

/2OE

TP46

CON1

1

R58

1K

R40

1K

R167
4.7K

U43

MM74C906

1
2
3
4
5
6
7

14
13
12
11
10
9
8

1Y
1X
2Y
2X
3Y
3X
GND

VCC
6Y
6X
5Y
5X
4Y
4X

JMP20

JUMPER

1
2

3

1
2
3

TP45

CON1

1

R59

1K

R41

1K

R164
0

TP49

CON1

1

TP50

CON1

1

U11
EPM5032JC-15

1234

5
6
7
8
9

10
11

1
2

1
3

1
4

1
5

1
6

1
7

1
8

19
20
21
22
23
24
25

2
6

2
7

2
8

V
C

C
I/
O

I/
O

I/
O

I/O
INP
INP
INP
CLK
I/O
I/O

I/
O

I/
O

V
C

C
G

N
D

I/
O

I/
O

I/
O

I/O
INP
INP
INP
INP
I/O
I/O

I/
O

I/
O

G
N

D

TP177

CON1

1

TP39

CON1

1

TP25

CON1

1

+ C165
4.7ufd

TP37

CON1

1

R24

1K

TP31

CON1

1

R55
1K

JMP3

JUMPER

1
2

3

1
2
3

TP21

CON1

1

R27

1K

TP27

CON1

1

U10

ATMEL AT17C512A

1
2
3
4
5
6
7
8
9

10

20
19
18
17
16
15
14
13
12
11

NC
DATA
NC
DCLK
WP1
NC
NC
nRESET/OE
nCS
GND

VCC
NC

nSER_EN
NC
NC

READY
NC
NC

nCASC
NC

TP33

CON1

1

U8

7 Segment LED

1
2
3
4

10
9
8
7
65

CATH
F
G
E

A
B
C

DP
CATHD

C27

0.1uF

C157

0.1uF

R26

1K

JMP4

JUMPER

1
2

3

1
2
3

TP29

CON1

1

C12

470pF

C5

0.1uF

J1
10 PIN HEADER

1
3
5
7
9

2
4
6
8
10

+
+
+
+
+

+
+
+
+
+

R29

1K

TP23

CON1

1

C29

0.1uF

R30

1K

TP3

CON1

1

C13

0.1uF

C166
0.1uF

R25

1K

C4

470 pF

R1

0

C6

470 pF

R31

1K

R28

1K

C8

470 pF

C155
0.1uF

TP36

CON1

1

R3

0

C31

.01uF

R32

1K

TP38

CON1

1

U2
ALTERA EPF10K20RC240-3

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

6
1

6
2

6
3

6
4

6
5

6
6

6
7

6
8

6
9

7
0

7
1

7
2

7
3

7
4

7
5

7
6

7
7

7
8

7
9

8
0

8
1

8
2

8
3

8
4

8
5

8
6

8
7

8
8

8
9

9
0

9
1

9
2

9
3

9
4

9
5

9
6

9
7

9
8

9
9

1
0

0
1

0
1

1
0

2
1

0
3

1
0

4
1

0
5

1
0

6
1

0
7

1
0

8
1

0
9

1
1

0
1

1
1

1
1

2
1

1
3

1
1

4
1

1
5

1
1

6
1

1
7

1
1

8
1

1
9

1
2

0

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

1
8

1
1

8
2

1
8

3
1

8
4

1
8

5
1

8
6

1
8

7
1

8
8

1
8

9
1

9
0

1
9

1
1

9
2

1
9

3
1

9
4

1
9

5
1

9
6

1
9

7
1

9
8

1
9

9
2

0
0

2
0

1
2

0
2

2
0

3
2

0
4

2
0

5
2

0
6

2
0

7
2

0
8

2
0

9
2

1
0

2
1

1
2

1
2

2
1

3
2

1
4

2
1

5
2

1
6

2
1

7
2

1
8

2
1

9
2

2
0

2
2

1
2

2
2

2
2

3
2

2
4

2
2

5
2

2
6

2
2

7
2

2
8

2
2

9
2

3
0

2
3

1
2

3
2

2
3

3
2

3
4

2
3

5
2

3
6

2
3

7
2

3
8

2
3

9
2

4
0

TCK
CONF_DONE
nCEO
TDO
VCCINT
I/O
I/O
I/O
I/O
GNDINT
CLKUSR
I/O
I/O
I/O
I/O
VCCINT
I/O
I/O
I/O
I/O
I/O
GNDINT
RDYnBSY
I/O
I/O
INIT_DONE
VCCINT
I/O
I/O
I/O
I/O
GNDINT
I/O
I/O
I/O
I/O
VCCINT
I/O
I/O
I/O
I/O
GNDINT
I/O
I/O
I/O
I/O
VCCINT
I/O
I/O
I/O
I/O
GNDINT
I/O
I/O
I/O
I/O
VCCINT
TMS
nTRST
nSTATUS

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

G
N

D
IN

T
I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

V
C

C
IN

T
I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

G
N

D
IN

T
I/
O

I/
O

I/
O

V
C

C
IN

T
D

E
D

 I
N

P
U

T
D

E
D

 C
L

O
C

K
D

E
D

 I
N

P
U

T
G

N
D

IN
T

I/
O

I/
O

V
C

C
IN

T
I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

G
N

D
IN

T
I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

V
C

C
IN

T
I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

nCONFIG
VCCINT
MSEL1
MSEL0

GNDINT
I/O
I/O
I/O
I/O

VCCINT
I/O
I/O
I/O
I/O

GNDINT
I/O
I/O
I/O
I/O

VCCINT
I/O
I/O
I/O
I/O

GNDINT
I/O
I/O
I/O
I/O

VCCINT
I/O
I/O
I/O
I/O

GNDINT
I/O
I/O
I/O
I/O

VCCINT
I/O
I/O
I/O
I/O

GNDINT
I/O
I/O
I/O
I/O

VCCINT
I/O
I/O
I/O
I/O
I/O

GNDINT
TDI

nCE
DCLK

DATA0D
A

T
A

1
D

A
T

A
2

D
A

T
A

3
I/
O

D
A

T
A

4
D

A
T

A
5

I/
O

D
A

T
A

6
V

C
C

IN
T

D
A

T
A

7
I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

G
N

D
IN

T
I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

V
C

C
IN

T
I/
O

I/
O

I/
O

D
E

V
_

C
L

R
n

D
E

D
 I
N

P
U

T
D

E
D

 C
L

O
C

K
D

E
D

 I
N

P
U

T
D

E
V

_
O

E
I/
O

I/
O

G
N

D
IN

T
I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

V
C

C
IN

T
I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

G
N

D
IN

T
I/
O

I/
O

I/
O

n
R

S
I/
O

n
W

S
C

S
n

C
S

U6

7 Segment LED

1
2
3
4

10
9
8
7
65

CATH
F
G
E

A
B
C

DP
CATHD

TP41

CON1

1

R5

0

J5

LEMO

R33

1K

C21

0.1uF

TP40

CON1

1

R7

0

C14

470pF

R184

221

R35

1K

R23
0

TP1

CON1

1

TP43

CON1

1

R8

0

C18

470pF

TP191

CON1

1

U4

7 Segment LED

1
2
3
4

10
9
8
7
65

CATH
F
G
E

A
B
C

DP
CATHD

U12

SG-615

1

2 3

4OE

GND OUT

Vdd

R39

1K

R22
0

TP2

CON1

1



BY-PASS CAPACITORS FOR CONTROL FPGA

In roc emulate mode (1&2 connected), the diagnostic FPGA only 
supplies data when its slot is addressed.  In normal mode
(2&3 connected), the diagnostic FPGA supplies all ROC data.

JTAG IN-SYSTEM
PROGRAMMING
HEADER

Configuration Load Circuitry for
Diagnostic FPGA

SERIAL DOWNLOAD HEADER 
FOR DIAGNOSTIC MEMORY

Connect pins 2&3 for normal mode
Connect pins 1&2 to load diagnostic 
          FPGA from header

REV

TYPE

ID

I & C
SCALE

OFBLDG

DRAWING APPROVALS DATE

FRACTIONS
XX DECIMALS
XXX DECIMALS
ANGLES
BREAK SHARP EDGES
FINISH

MAX.
RMS

APPROVALS
FILE DATE BY ENGR

REVISION OR ISSUE PURPOSE
MFREV

THIS DRAWING PRODUCED BY ORNL
INSTRUMENTATION AND CONTROLS DIVISION

WITH ORCAD 7.00

MFFILE DATE FILE POINT SHT.

APVDDESCRIPTION OR MEMO NO.

ENGINEER

APPROVED

NTS

HC-1  EC-1 3500 5 5

0

SD
T. F. GEE 6/99

SKF-1039-1

PHENIX MuID FEM

TOLERANCES
UNLESS OTHERWISE SPECIFIED

REFERENCE DRAWINGS NUMBER

DRAWN BY

DRAWING CHECK

ORNL INSTRUMENTATION AND CONTROLS DIVISION
Oak Ridge, Tennessee

ENERGY RESEARCH CORP.LOCKHEED MARTIN

PRINTED CIRCUIT BOARD

Schematic

SKF-1039-2 R0

DF DIAG

R
O

C
_D

A
TA

15

DIAG_SCLK

ROC_ADDR1

DIAG_D0

R
O

C
_A

D
D

R
4

nR
O

C
_R

D

D
IA

G
_S

D
IN

R
A

M
_D

A
TA

_IN
9

R
O

C
_A

D
D

R
0

R
O

C
_D

A
TA

13

R
O

C
_D

A
TA

1

SI_RAM_ADDR3

R
A

M
_D

A
TA

_IN
5

R
A

M
_D

A
TA

_IN
2

R
A

M
_D

A
TA

_IN
15

ROC_DATA9

SI_RAM_ADDR5

SI_RAM_ADDR1

DIAG_TMS

ROC_DATA9

RAM_DATA_IN13

C
LK

ROC_DATA6
ROC_DATA7

DIAG_RAM_RD

R
O

C
_D

A
TA

14

R
O

C
_D

A
TA

11

ROC_DATA15

S
I_R

A
M

_A
D

D
R

7

R
A

M
_D

A
TA

_IN
11

R
A

M
_D

A
TA

_IN
3

ROC_DATA3

ROC_DATA10

SI_RAM_ADDR6

ROC_DATA14
ROC_DATA13

ROC_DATA10
ROC_DATA11

ROC_DATA4

ROC_DATA12

nDIAG_STATUS
nDIAG_CONFIG

SI_RAM_ADDR0

DIAG_RAM_WR

R
O

C
_D

A
TA

4

ROC_DATA8

DIAG_TCK

nDIAG_TRST

R
O

C
_D

A
TA

6

DIAG_TDI

R
A

M
_W

E

R
A

M
_D

A
TA

_IN
14

R
O

C
_D

A
TA

8
nD

V
A

LID

SI_RAM_ADDR4

R
A

M
_D

A
TA

_IN
6

R
A

M
_D

A
TA

_IN
16

nR
O

C
_A

LE

DIAG_CONFDONE

SI_RAM_ADDR2

DIAG_DCLK

R
A

M
_D

A
TA

_IN
12

R
A

M
_D

A
TA

_IN
1

R
O

C
_D

A
TA

7

R
O

C
_D

A
TA

12

R
O

C
_D

A
TA

2

R
O

C
_D

A
TA

0

DIAG_SDOUT

R
A

M
_D

A
TA

_IN
8

R
O

C
_A

D
D

R
3

R
A

M
_D

A
TA

_IN
0

+5V

R
O

C
_D

A
TA

5

ROC_DATA5

ROC_DATA1
ROC_DATA2
ROC_DATA3

ROC_DATA[15..0]

ROC_DATA0

G
A

0

G
A

1
G

A
2

G
A

4

G
A

3

G
A

P

nR
E

S
E

T

R
O

C
_E

M
U

LA
TE

_M
O

D
E

ROC_EMULATE_MODE

SI_RAM_ADDR1

SI_RAM_ADDR5

SI_RAM_ADDR4

SI_RAM_ADDR2

SI_RAM_ADDR0

SI_RAM_ADDR6

SI_RAM_ADDR3

SI_RAM_ADDR7

RAM_WE

RAM_DATA_IN14

RAM_DATA_IN8 RAM_DATA_IN2

RAM_DATA_IN1

RAM_DATA_IN12

RAM_DATA_IN5

RAM_DATA_IN16

RAM_DATA_IN4

RAM_DATA_IN10

RAM_DATA_IN15

RAM_DATA_IN13

RAM_DATA_IN11

RAM_DATA_IN7

RAM_DATA_IN9

RAM_DATA_IN6

GND

DIAG_HDR_TMS

DIAG_HDR_TDI

DIAG_D0

DIAG_CONFDONE

DIAG_DCLK

nDIAG_CONFIGnDIAG_STATUS

nSER_RST_HDR
nDIAG_SER_RST

SCLK_HDR
DIAG_SCLK

RAM_WR_HDR
DIAG_RAM_WR

RAM_RD_HDR
DIAG_RAM_RD

DIAG_SDIN
SDIN_HDR

SDOUT_HDR
DIAG_SDOUT

nD
IA

G
_S

E
R

_R
S

T

RAM_DATA_IN3

RAM_DATA_IN0

R
O

C
_A

D
D

R
2

RAM_RD_HDR

SCLK_HDR

SDIN_HDR

RAM_WR_HDR

nSER_RST_HDR

nDIAG_CONFIG

DIAG_TCK

nDIAG_STATUS

DIAG_TDI

DIAG_CONFDONE

DIAG_TMS
nDIAG_TRST

nDIAG_STATUS

DIAG_CONFDONE

SCLK_HDR
SDOUT_HDR
RAM_RW_HDR

SDIN_HDR

nSER_RST_HDR
RAM_RD_HDR

RAM_RD_HDR

RAM_WR_HDR
RAM_RW_HDR

DIAG_HDR_TCK
DIAG_HDR_TMS

DIAG_HDR_TDI

DIAG_HDR_TCK
DIAG_HDR_TDO

DIAG_HDR_TDO

ROC_DATA[15..0]

D
IA

G
_R

ocA
dr0

D
IA

G
_R

ocA
dr4

nR
O

C
_D

V
A

LID

n
D

IA
G

_
F

P
G

A
_

R
O

C
_

A
L

E

G
A

0

G
A

1
G

A
2

G
A

3

G
A

4
G

A
P

n
F

E
M

_
R

S
T

nDIAG_SRST_ADEC

DIAG_SCLK_ADEC

DIAG_RAM_WR_ADEC

DIAG_RAM_RD_ADEC

DIAG_SDIN_ADEC

DIAG_SDOUT_ADEC

nDIAG_FPGA_OUT_EN

DIAG_RocAdr1

D
IA

G
_R

ocA
dr3

D
IA

G
_

R
o

c
A

d
r2

nD
IA

G
_R

O
C

_R
D

nSRST_BUF_IN

nSRST_BUF_OUT

D
IA

G
_

B
M

_
C

L
K

+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

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

R185

221

TP72
CON1 1

TP82

CON1

1

TP67
CON1 1

C76

470pF

TP70
CON1 1

TP92

CON1

1

C70

470 pF

TP84

CON1

1

R98

1K

C79

0.1uF

TP77

CON1

1

C78

470pF

TP88

CON1

1

R95

1K

C86

470pF

TP86

CON1

1

C87

0.1uF

JMP10

JUMPER

1
2

3

1
2

3

TP94

CON1

1

TP79
CON1 1

C71

0.1uF

TP90

CON1

1

TP69
CON1 1

C72

470 pF

C80

470pF

C73

0.1uF

C89

0.1uF

TP95
CON11

C88

470pF

C81

0.1uF

TP98
CON11

R180

1K

U29

EPC2LC20

1
2
3
4
5
6
7
8
9

10

20
19
18
17
16
15
14
13
12
11

TDO
DATA
TCK
DCLK
VCCSEL
NC
NC
OE
nCS
GND

VCC
TMS
VPP

NC
NC
NC

VPPSEL
nINIT_CONF

nCASC
TDI

R96

1K

JMP13

JUMPER

1
2

3

1
2

3

R179

1K

TP99
CON11

R97

1K

TP71
CON1 1

R178

1K

C90

0.1uF

TP96
CON1 1

R177

1K

TP100
CON11

TP74
CON1 1

R103

1K

TP75
CON1 1

JMP6

JUMPER

1
2

3

1
2

3

R104

1K

R106

1K

JMP7

JUMPER

1
2

3

1
2

3

JMP5

JUMPER

1
2

3

1
2
3

R107

1K

EPF10K20RC208
Altera Flex 10K series
208-pin Plastic Power
Quad-Flat Pack

U28
EPF10K20RC208

1
0

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
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

8
0

7
9

7
8

7
7

7
6

7
5

7
4

7
3

7
2

7
1

7
0

6
9

6
8

6
7

6
6

6
5

6
4

6
3

6
2

6
1

6
0

5
9

5
8

5
7

5
6

5
5

5
4

5
3

8
1

8
2

8
3

8
4

8
5

8
6

8
7

8
8

8
9

9
0

9
1

9
2

9
3

9
4

9
5

9
6

9
7

9
8

9
9

1
0

0
1

0
1

1
0

2
1

0
3

120
119
118
117
116
115
114
113
112
111
110
109
108
107
106
105

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

1
5

8
1

5
9

1
6

0

1
5

7

1
6

1
1

6
2

1
6

3
1

6
4

1
6

5
1

6
6

1
6

7
1

6
8

1
6

9
1

7
0

1
7

1
1

7
2

1
7

3
1

7
4

1
7

5
1

7
6

1
7

7
1

7
8

1
7

9
1

8
0

1
8

1
1

8
2

1
8

3
1

8
4

1
8

5
1

8
6

1
8

7
1

8
8

1
8

9
1

9
0

1
9

1
1

9
2

1
9

3
1

9
4

1
9

5
1

9
6

1
9

7
1

9
8

1
9

9
2

0
0

2
0

1
2

0
2

2
0

3
2

0
4

2
0

5
2

0
6

2
0

7
2

0
8

I/
O

TCK
CONF_DONE
nCEO
TDO
VCCIO
VCCINT
I/O
I/O
I/O
CLKUSR
I/O
I/O
I/O
I/O
RDYnBSY
I/O
I/O
I/O
INIT_DONE
GNDIO
GNDINT
VCCIO
VCCINT
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
GNDIO
GNDINT
VCCIO
VCCINT
I/O
I/O
I/O
I/O
I/O
I/O
VCCIO
VCCINT
I/O
I/O
I/O
I/O
GNDIO
GNDINT
TMS
nTRST
nSTATUS

D
e

d
. 
In

p
u

t
D

e
d

. 
C

lo
c
k

D
e

d
. 
In

p
u

t
V

C
C

IN
T

V
C

C
IN

T
I/
O

I/
O

I/
O

G
N

D
IO

I/
O

I/
O

I/
O

I/
O

I/
O

V
C

C
IO

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

G
N

D
IO

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

G
N

D
IN

T
G

N
D

IN
T

I/
O

V
C

C
IO

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

G
N

D
IO

I/
O

I/
O

I/
O

I/
O

I/
O

I/
O

V
C

C
IO

I/
O

I/
O

I/
O

I/
O

I/
O

I/O
I/O

VCCIO
VCCINT

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

VCCIO
VCCINT
MSEL0
MSEL1

VCCINT
nCONFIG

I/O
I/O

GNDINT
GNDIO

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

GNDINT
GNDIO

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

VCCINT
VCCIO

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

VCCINT
VCCIO

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

GNDINT
GNDIO

TDI
nCE

DCLK
DATA0D

A
T

A
2

D
A

T
A

3
I/
O

D
A

T
A

1

D
A

T
A

4
D

A
T

A
5

I/
O

D
A

T
A

6
V

C
C

IO
D

A
T

A
7

I/
O

I/
O

I/
O

I/
O

G
N

D
IOI/
O

I/
O

I/
O

I/
O

I/
O

I/
O

V
C

C
IOI/
O

D
E

V
_

C
L

R
n

V
C

C
IN

T
D

e
d

. 
In

p
u

t
D

e
d

. 
C

lo
c
k

D
e

d
. 
In

p
u

t
G

N
D

IN
T

D
E

V
_

O
E

I/
O

G
N

D
IOI/
O

I/
O

I/
O

I/
O

I/
O

V
C

C
IOI/
O

I/
O

I/
O

I/
O

I/
O

I/
O

G
N

D
IOI/
O

I/
O

n
R

S
I/
O

n
W

S
C

S
n

C
S

TP97
CON11

R105

1K

J2
10 PIN HEADER

1
3
5
7
9

2
4
6
8
10

+
+
+
+
+

+
+
+
+
+

R108

1K

R109

1K

JMP15

JUMPER

1
2

3

1
2

3

J3
10 PIN HEADER

1
3
5
7
9

2
4
6
8
10

+
+
+
+
+

+
+
+
+
+

TP73
CON1 1

C74

470pF

C83

0.1uF

C67

0.1uF

JMP8

JUMPER

1
2

3

1
2

3

TP80
CON1 1

TP24

CON1

1

C66

470 pF

JMP19

JUMPER

1
2

3

1
2

3

C75

0.1uF

C82

470pF

C84

470pF

S7

SW PUSHBUTTON

1 2

TP28

CON1

1

TP68
CON1 1

C77

0.1uF

R176
22K

R99

1K

C68

470 pF

+ C163
4.7UF

C69

0.1uF

TP78
CON1

1

C85

0.1uF



TIMING and CONTROL GLINK

LOCATE SUPPLY FILTER CKTS AS CLOSE
AS POSSIBLE TO THE VCC PIN.

DCM GLINK

Ground Test Points

DCM Data FIFOs

T&C Glink status LED DCM Glink status LED

CONTROL FROM HEAP MANAGER

Package of optical part is metallized.  Do not
allow contact with package and traces.  Need
CHASSIS ground vias on each side to allow
wrapping a wire around package to make
contact to chassis ground.

REV

TYPE

ID

I & C
SCALE

OFBLDG

DRAWING APPROVALS DATE

TOLERANCES
UNLESS OTHERWISE SPECIFIED

FRACTIONS
XX DECIMALS
XXX DECIMALS
ANGLES
BREAK SHARP EDGES
FINISH

MAX.
RMS

APPROVALS
FILE DATE BY ENGR

REVISION OR ISSUE PURPOSE
MFREV

THIS DRAWING PRODUCED BY ORNL
INSTRUMENTATION AND CONTROLS DIVISION

REFERENCE DRAWINGS NUMBER

WITH ORCAD 7.00

MFFILE DATE FILE POINT SHT.

APVDDESCRIPTION OR MEMO NO.

DRAWN BY

DRAWING CHECK

ENGINEER

APPROVED

NTS

HC-1  EC-1 3500 3 5

0

SD

ORNL INSTRUMENTATION AND CONTROLS DIVISION
Oak Ridge, Tennessee

ENERGY RESEARCH CORP.LOCKHEED MARTIN

T. F. GEE 6/99

SKF-1039-1

PRINTED CIRCUIT BOARD

Schematic

SKF-1039-2 R0

PHENIX MuID FEM

GLINKs

Green LED Green LED

Note: R129 and R130 may change value

RX_GND

BM_CLK_X4
LVL1_ACPT_IN
BM_CLK

ENDAT0

TMODE_EN

T&C_RCV

nT&C_RCV

nDCM_TXMIT

DCM_TXMIT

RX_GND

TX_5V

TX_GND

TX
_G

N
D

TX
_5V

TX
_G

N
D

TX
_5V

nD
C

M
_C

A
V

nD
C

M
_D

A
V

TX
_G

N
D

TX
_5V

TX
_5V

TX
_G

N
D

TX_5V
TX_5V
TX_GND
TX_GND

TX_GND

TX_5V
TX_5V
TX_GND
TX_GND

TX_5V

TX_5V
TX_5V
TX_GND
TX_GND

DCM_STROBE

DCM_TXMIT

TX
_5V

nDCM_TXMIT
DCMDIV0
DCMDIV1

TX_5V

nDCM_RST

FIFO_OUT9

FIFO_OUT1
FIFO_OUT2

FIFO_OUT6

FIFO_OUT0

FIFO_OUT5

FIFO_OUT14

FIFO_OUT13

FIFO_OUT3

FIFO_OUT12

FIFO_OUT7
FIFO_OUT8

FIFO_OUT11

FIFO_OUT4

FIFO_OUT10

nDCM_DAV
nDCM_CAV
DCM_ED

DCM_LOCKED

TX
_5V

TX_GND

TX_GND

TX
_G

N
D

TX_GND

TX_GND

TX_GND

TX_GND

RX_GND

R
X

_5V

M
O

D
E

_B
ITS

1

RX_GND

M
O

D
E

_B
ITS

2

BM_CLK

RX_5V

RX_GND

R
X

_G
N

D
R

X
_5V

LVL1_ACPT_IN
TMODE_EN
ENDAT0

nT&
C

_D
A

V

RX_GND

RX_GND

R
X

_G
N

D

RX_5V

nT&C_RCV

R
X

_G
N

D

MODE_BITS7

R
X

_5V

RX_GND

R
X

_5V

RX_5V

RX_5V

R
X

_5V
nT&

C
_LN

K
R

D
Y

RX_5V

M
O

D
E

_B
ITS

6

RX_GND

RX_GND

T&CDIV1

M
O

D
E

_B
ITS

4
M

O
D

E
_B

ITS
5

R
X

_5V

T&CDIV0

T&CDIV0

RX_GND

USR_BITS0

USR_BITS1
T&C_RCV

M
O

D
E

_B
ITS

3

RX_GND

nT&
C

_C
A

V

T&C_STAT0

R
X

_G
N

D

R
X

_G
N

D

M
O

D
E

_B
ITS

0

RX_5V
RX_5V

TX
_5V

TX_GND

nT&C_RST

TX
_G

N
D

D
C

M
_LO

C
K

E
D

RX_GND

RX_GND

RX_GND

D
C

M
_E

D

RX_5V

nT&C_LNKRDY
nT&C_DAV

MODE_BITS[7:0]

MODE_BITS0
MODE_BITS1
MODE_BITS2
MODE_BITS3
MODE_BITS4
MODE_BITS5

MODE_BITS7
MODE_BITS6

+5V

MODE_BITS0

MODE_BITS3

MODE_BITS4

MODE_BITS1

MODE_BITS6

MODE_BITS2

MODE_BITS5

MODE_BITS7

TMODE_EN

nT&C_CAV

USR_BITS1

T&C_STAT0

nT&C_LNKRDY

USR_BITS2

nT&C_DAV

USR_BITS0

LVL1_ACPT_IN

ENDAT0

nT&C_RST

FIFO_RCLK

DCM_STROBE

FIFO_WCLK

nFIFO_REN

nFIFO_WEN

DCM_ED

nDCM_DAV

nDCM_RST

DCM_LOCKED

nDCM_CAV

USR_BITS2
T&C_SPARE0
T&C_SPARE1

T&C_SPARE2
T&C_SPARE3

ENDAT1

RX_5V

RX_5V

RX_5V

T&CDIV1

FIFO_OUT15

GND

FIFO
_O

U
T10

FIFO2_VCC

FIFO
2_V

C
C

FIFO
2_V

C
C

FIFO
2_V

C
C

FIFO
_IN

13
FIFO

2_V
C

C

FIFO
_R

C
LK

FIFO
_O

U
T11

FIFO
_IN

10

FIFO
_O

U
T14

FIFO
_IN

9

FIFO2_VCC

FIFO2_VCC

nFIFO_WEN

FIFO
_O

U
T9

FIFO
_O

U
T12

FIFO2_VCC

FIFO
_IN

14

nD
C

M
_FIFO

_R
S

T

nFIFO
_E

M
P

TY

nFIFO
_R

E
N

nFIFO
_FU

LL

FIFO
_IN

15

FIFO
_IN

11

FIFO_OUT15

FIFO
_O

U
T13

FIFO
_W

C
LK

FIFO
_IN

12

RX_GND

RX_5V

RX_5V

T&C_STAT0 DCM_LOCKED

FIFO
1_V

C
C

FIFO
_IN

6

FIFO
_IN

2

FIFO
_O

U
T2

FIFO1_VCC

nFIFO_WEN

FIFO2_VCC

FIFO
_O

U
T5

FIFO
_IN

5
FIFO

_W
C

LK

nFIFO
_FU

LL

FIFO
_IN

1

nD
C

M
_FIFO

_R
S

T

FIFO1_VCC

FIFO1_VCC

FIFO
1_V

C
C

FIFO
1_V

C
C

FIFO
_IN

3

FIFO1_VCC

FIFO
_R

C
LK

FIFO
_O

U
T3

FIFO1_VCC

nFIFO
_E

M
P

TY

FIFO
_O

U
T4

FIFO
1_V

C
C

FIFO_OUT6

nFIFO
_R

E
N

FIFO
_O

U
T1

FIFO
_IN

4

FIFO
_O

U
T0

FIFO
_IN

0

FIFO_IN8
FIFO_IN7

FIFO_OUT8
FIFO_OUT7

RX_5V

RX_GND

RX_5V

FIFO_RCLK

FIFO_WCLK

nFIFO_WEN

nFIFO_REN

FIFO_IN0
FIFO_IN1
FIFO_IN2
FIFO_IN3
FIFO_IN4

FIFO_IN6
FIFO_IN7
FIFO_IN8

FIFO_IN10
FIFO_IN11
FIFO_IN12
FIFO_IN13
FIFO_IN14
FIFO_IN15

FIFO_IN9

FIFO_IN5

DCM_ED

nDCM_RST

nT&C_RST

FIFO1_VCC

FIFO2_VCC

RX_GND

FIFO_IN0

FIFO_IN1

FIFO_IN2

BM_CLK_X4

TX_5V

TX_GND

TX_5V

TX_5V

TX_5V

TX
_G

N
D

TX_GND

TX_5V

TX_GND

DCMDIV0

TX_5V

DCMDIV1

TX_GND

TX
_G

N
D

TX_5V

TX_GND

FIFO_IN16
FIFO_IN17

FIFO_OUT16
FIFO_OUT17

FIFO_OUT16
FIFO_OUT17

RX_5V

BM_CLK_X4
LVL1_ACPT_IN
BM_CLK
ENDAT0

TMODE_EN

T&C_STAT0

USER_BITS0

USER_BITS1

nDCM_RST

nDCM_DAV
nDCM_CAV
DCM_ED

DCM_LOCKED

nT&C_RST

DCM_STROBE

nT&C_LNKRDY
nT&C_DAV

MODE_BITS[7:0]

T&C_SPARE1
T&C_SPARE0

USER_BITS2

T&C_SPARE2
T&C_SPARE3

ENDAT1

nD
C

M
_FU

LL0

nD
C

M
_E

M
P

TY
1

nD
C

M
_FIFO

_R
S

T

nD
C

M
_E

M
P

TY
0

nD
C

M
_FU

LL1

nDCM_FULL2

nDCM_EMPTY2

FIFO_WCLK

nFIFO_WEN

nFIFO_REN

FIFO_RCLK

FIFO_IN0
FIFO_IN1
FIFO_IN2
FIFO_IN3
FIFO_IN4
FIFO_IN5
FIFO_IN6
FIFO_IN7
FIFO_IN8
FIFO_IN9
FIFO_IN10
FIFO_IN11
FIFO_IN12
FIFO_IN13
FIFO_IN14
FIFO_IN15

FIFO_IN16
FIFO_IN17

+5V

+5V

+5V

+5V

COND_5V

COND_5V

TP109

CON1

1

TP111

CON1

1

TP119

CON1

1

R188
20

TP115

CON1

1

TP144

CON1

1

C95

0.1 uF

TP113

CON1

1

TP127

CON1

1

L1

1uH

TP123

CON1

1

C100
0.01UF

S5

SW DIP-2

1
2

4
3

C94
0.1 uF

C97
0.01UF

C99
0.01UF

+ C117
47 uF

C96
0.1 uF

S4

SW DIP-2

1
2

4
3

R113

1K

L4

1.0uH

TP118

CON1

1

TP136

CON1

1

R110
1K

R112 1K

TP138

CON1

1

TP178

CON1

1

R111

1K

C118
0.1UF

TP134

CON1

1

TP179

CON1

1

C116
0.1UF

NOTES:
1. DNC = Do not connect. 
2. This pin may either be tied
to ground or left open.             
                                                
          

U33
IDT72261

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

4
9

5
0

5
1

5
2

5
3

5
4

5
5

5
6

5
7

5
8

5
9

6
0

6
1

6
2

6
3

6
4

WEN
SEN
FS
VCC
VCC
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
D8
D7

D
6

D
5

D
4

D
3

D
2

D
1

D
0

G
N

D
Q

0
Q

1
G

N
D

Q
2

Q
3

V
C

C
Q

4
Q

5GND
Q6
Q7
Q8

DNC
DNC
GND
DNC
DNC
DNC
VCC
DNC
DNC
GND
DNC
DNC

O
E

R
T

R
E

N
R

C
L

K
E

F
/O

R
P

A
E

V
C

C
H

F
P

A
F

F
F

/I
R

G
N

D
F

W
F

T
/S

I
L

D
M

R
S

P
R

S
W

C
L

K

TP132

CON1

1

TP180

CON1

1

C109

0.1uF

C113
0.1UF

TP122

CON1

1

C110
0.1uF

TP126

CON1

1

R122 50

TP130

CON1

1

R119 50

NOTES:
1. DNC = Do not connect. 
2. This pin may either be tied
to ground or left open.             
                                                
          

U34
IDT72261

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

4
9

5
0

5
1

5
2

5
3

5
4

5
5

5
6

5
7

5
8

5
9

6
0

6
1

6
2

6
3

6
4

WEN
SEN
FS
VCC
VCC
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
GND(2)
D8
D7

D
6

D
5

D
4

D
3

D
2

D
1

D
0

G
N

D
Q

0
Q

1
G

N
D

Q
2

Q
3

V
C

C
Q

4
Q

5GND
Q6
Q7
Q8

DNC
DNC
GND
DNC
DNC
DNC
VCC
DNC
DNC
GND
DNC
DNC

O
E

R
T

R
E

N
R

C
L

K
E

F
/O

R
P

A
E

V
C

C
H

F
P

A
F

F
F

/I
R

G
N

D
F

W
F

T
/S

I
L

D
M

R
S

P
R

S
W

C
L

K

R117
50

TP103

CON1

1

R118 50

Q2
MPS2222

2

1
3

TP112

CON1

1

C105
0.1uF

C107

0.1uF

TP141

CON1

1

TP139

CON1

1

+

C101
33uF

C98
0.1UF

D2 1N914

U32

HFBR-53D5

1

2

3

4

5

6

7

8

9

RGND

RD

RD-

SD

RVCC

TVCC

TD-

TD

TGND

TP143

CON1

1

L2

1uH

C114
0.1UF

C112
0.01UF

R130
187

D4

LED

2
1

R123

192

C111
0.01UF

Q3
MPS2222

2

1
3

R124

192

C108
0.01UF

R132

10K

R131

10K
TP142

CON1

1

R115

68 C106
0.01UF

D5

LED

2
1

R129
187

TP105

CON1

1

R116

68

C102
0.01UF

TP114

CON1

1

TP190

CON1

1

R121

270

C103
0.01UF

TP116

CON1

1

C93
0.01UF

R127

5K

TP120

CON1

1

U30
HDMP-1024

1
2
3
4
5
6
7
8
9

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

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

6
5

6
6

6
7

6
8

6
9

7
0

7
1

7
2

7
3

7
4

7
5

7
6

7
7

7
8

7
9

8
0

CAP0B
CAP0A
CAP1A
CAP1B
VCC
DIV0
DIV1
NC
NC
TCLKSEL
GND
TCLK
VCC_HS
DIN*
DIN
LOOPEN
LIN*
LIN
EQEN
FDIS
GND
GND
VCC
VCC

A
C

T
IV

E
S

T
A

T
1

S
T

A
T

0
S

M
R

S
T

O
*

S
M

R
S

T
1

*
M

2
0

S
E

L
G

N
D

T
T

L
V

C
C

T
T

L
V

C
C

F
L

A
G

S
E

L
S

T
R

B
O

U
T

L
IN

K
R

D
Y

*
D

A
V

*
C

A
V

*
F

F
E

R
R

O
R

GNDTTL
GND

NC
VCC

FLAG
D19
D18
D17
D16
D15
D14

VCCTLL
VCCTLL

D13
D12
D11
D10

D9
D8
D7

GNDTTL
GND
VCC
VCCD

6
D

5
D

4
D

3
D

2
D

1
D

0
V

C
C

T
T

L
V

C
C

G
N

D
T

T
L

N
C

T
E

M
P

T
E

M
P

*
V

C
C

G
N

D
G

N
D

L3

1.0uH

R128
5K

TP102

CON1

1

R114

10

+ C91
47 uF

TP110

CON1

1

R120

270

+ C92
47 uF

TP117

CON1

1

R125
5K

TP121

CON1

1

R126
5K

C104
0.1uF

R186

20

TP129

CON1

1

TP124

CON1

1

D3
1N914

TP125

CON1

1

TP128

CON1

1

TP131

CON1

1

U31
HDMP_1022

1
2

4
5
6
7
8
9

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

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

6
5

6
6

6
7

6
8

6
9

7
0

7
1

7
2

7
3

7
4

7
5

7
6

7
7

7
8

7
9

8
0

3

CAP0B
CAP0A

CAP1B
GND
GND
VCC
STRBIN
GND
HCLKON
HCLK
HCLK*
VCC
LOUT
LOUT*
LOOPEN
DOUT
DOUT*
DIV0
DIV1
GND
GND
VCC
VCC

IN
V

G
N

D
T

T
L

1
V

C
C

T
T

L
1

N
C

G
N

D
G

N
D

T
E

M
P

T
E

M
P

*
V

C
C

T
T

L
1

R
S

T
*

D
1

9
D

1
8

D
1

7
D

1
6

D
1

5
D

1
4

GND
GND
VCC
VCC
D13
D12
D11
D10

D9
D8
D7

VCC
D6
D5
D4
D3
D2
D1
D0

FLAG
GND
GND
VCC
VCCR

F
D

V
C

C
E

D
F

F
C

A
V

*
D

A
V

*
F

L
A

G
S

E
L

V
C

C
M

2
0

S
E

L
M

D
F

S
E

L
L

O
C

K
E

D
S

T
R

B
O

U
T

V
C

C
T

T
L

2
E

H
C

L
K

S
E

L
V

C
C

G
N

D
T

T
L

2

CAP1A

TP106

CON1

1

TP133

CON1

1

TP137

CON1

1

TP108

CON1

1

TP135

CON1

1

L9

1.0uH

TP104

CON1

1

+ C115
47 uF

L10

1.0uH

TP107

CON1

1



All data goes from B to A to Backplane.

VME Bus Drivers

Make traces from Backplane Connector about 1
inch long. This means that the chips have to be
fairly close to the connector.

Digital
Backplane
Connector

Place jumper across the following pairs to achieve the following action: 
     1&2)  disable backplane outputs (use when this when this 
                FEM is a slave to another FEM on the backplane.  This 
                slave FEM will only produce ROC diagnostic data.)
     2&3)  enable backplane outputs - Normal mode

Make traces from Backplane Connector about 1
inch long. This means that the chips have to be
fairly close to the connector.

All data goes from Backplane to B to A.

VME Bus Receivers

U40-18 U40-31

U40-42

U40-7

U40-48

Place bypass caps from each Vcc pin to a nearby
GND pin on the chip and then connect capacitor
terminals to the Vcc and DGND planes. This type
of layout is better.

U37-18

U37-42 U37-48

U37-31U37-7

SN74ABTE16245 power
bypass circuits

U38-18U38-7

U39-48 U38-42

U39-7

U39-42 U38-48

U39-31 U38-31U39-18

U36-42

U35-7

U35-42

U36-18

U35-48

U36-31U36-7

U36-48

U35-31U35-18

PLACE AS CLOSE
AS POSSIBLE

0612 Package

Digital Power Conditioning
Bead = Fair-Rite material 43 #2643000801
0612 Cap =  AVX #0612-5-C-103-M-A-T-1-W
Fuse = Raychem #RGE500
Inductor = Coilcraft #DO3316P-102

Each filter component must have its OWN via to GND.

CLOSE to CONNECTOR

Ground Test PointsPower Test Points

Place jumper across the following pairs to achieve the following action: 
     1&2)  disable diagnostic output onto backplane
     2&3)  enable diagnostic output in diagnostic mode
                - normal mode

Place jumper across the following pairs to achieve the following action: 
     1&2) make diagnostic FPGA active during normal 
               ROC read operations.  This may be used in
               future mode in which a FEM is used as a 
               pseudo-ROC for testing
     2&3)  enable diagnostic output in diagnostic mode
                (diagnostic data may be read by control FPGA on
                this board or another FEM board) - Normal mode

Power connector for
use without
backplane
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