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2
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3
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6
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8
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DQC7
13

DQPC
1

DQD0
18

DQD1
19

DQD2
22

DQD4
24
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COMBO4SFP - Sync burst  SRAM MODULE A

#S0WE0
#S0WE1
#S0WE2
#S0WE3

Power-supply core SSRAM - 3.3V
Power-supply IO SSRAM - 2.5V

66 IO to FPGA
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41
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65
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91
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4
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IO_L70N_2
L22

IO_L70P_2
L21

IO_L52P_2
L20

IO_L51N_2
K21

IO_L93N_2
M20

IO_L96P_2 N23
IO_L94N_2

N22

IO_L94P_2
N21

IO_L96N_2
N24

VRP_3/IO_L02N_3
AB24

VRN_3/IO_L02P_3
AB23

IO_L67N_2 K23

IO_L91P_3 P20

IO_L93P_3
N19

IO_L91N_3
P21

IO_L93N_3/VREF_3
P19

IO_L94P_3
P22

IO_L96P_3 T23

IO_L70N_3
T20

IO_L48N_3
V23

IO_L69N_3/VREF_3
T24

IO_L51P_3
U21

IO_L67N_3
T22

IO_L45N_3/VREF_3
U20

IO_L70P_3
T19

IO_L67P_3
T21

IO_L52N_3
U24

IO_L21N_3/VREF_3
W22

IO_L22N_3
Y24

IO_L52P_3
U23

IO_L21P_3
W23

IO_L22P_3
Y23

IO_L48P_3
V22

IO_L49P_3
V24

IO_L45P_3
V20

IO_L43P_3
W24

IO_L03N_3/VREF_3
AA24

IO_L03P_3
AA23

IO_L01N_3
Y22

IO_L01P_3
AA22

IO_L51P_4/VREF_4
AB18

IO_L51N_4
AA18

IO_L69N_4
AA17

IO_L04N_4/VREF_4
AC22

IO_L52N_4
Y18

IO_L54P_4
AD18

IO_L69P_4/VREF_4
AB17

IO_L06P_4
Y21

IO_L54N_4
AC18

IO_L70N_4
AC17

IO_L52P_4
Y17

IO_L06N_4
W20

IO_L70P_4
AD17

IO_L91N_4/VREF_4 W15

IO_L96N_4/GCLK1S
AC14

IO_L95N_5/GCLK3S
AA14

IO_L92P_4 AC15

IO_L91P_4 W16

IO_L92N_4
AB15

IO_L94N_4/VREF_4
W14

IO_L93N_4
AD15

IO_L94P_4
Y14

IO_L51N_3/VREF_3 U22

IO_L52N_2
K20

IO_L67P_2
K24

U2F

XC2V1000-3000(FG456-676)



1 2 3 4

A

B

C

D

4321

D

C

B

A Title

Number RevisionSize

A4

Date: 8-Aug-2003 Sheet    of 
File: D:\Pcb\Cesnet\Combo4sfp_10\Combo4sfp.DdbDrawn By:

#MSPROG_A
MSDONE_A
#MSINIT_A

MSCLK_A
MSBUSY_A
#MSCS_A
#MSWR_A

SDX0
SDX1
SDX2
SDX3
SDX4
SDX5
SDX6
SDX7

SDX[0..7]

GND

V3.3

V3.3

Configuration:
M0-0, M1-1, M2-1  - Slave SelectMAP mode
HSWAP_EN-0  - Enable IO pullups during configuration
#PWRDWN-1   - No powerdown operations
VCCAUX-3.3V   - Power-supply auxiliary circuits to 3.3V

IO_L01N_5/RDWRAB6

IO_L01N_4/DOUT/BUSYAD21

IO_L02N_4/D0/DINY20

IO_L01P_5/CSAC5

IO_L02P_4/D1Y19

IO_L03N_4/D2/ALT_VRP_4AA20
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VCCAUXAD13

VCCAUXAC24

VCCAUXAC3

VCCAUXP24

VCCAUXN3

VCCAUXD24

VCCAUXD3

VCCAUXC14

RSVDC22
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CONNECT TO CPLD 

#MSPROG_A
MSDONE_A
#MSINIT_A

MSCLK_A
MSBUSY_A
#MSCS_A
#MSWR_A

SDX[0..7]

SYSTEM_A.sch

COMBO4SFP - SYSTEM FPGA INTERFACE MODUL A
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R54

47RR55

47R
GND
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COMBO4SFP - POWER-SUPPLY  UNIT FOR FPGA A

1.0

9
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Pass voltage power through I/O pins
Do not use for I/O operations !!!
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E4

VRN_7/IO_L02P_7
E3

IO_L24N_0
A7

IO_L72N_0
A10

IO_L73P_1
A17

IO_L54N_3
U26

IO_L24P_4
AF20

IO_L46P_6
Y1

IO_L52N_6
U1

IO_L67P_7
K1

IO_L46P_3
Y26

IO_L93P_5
AF14

U2D
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COMBO4SFP - SFP ETHERNET MODUL B
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R0
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R1
44

R2
43

R3
41

R440

R5
39

R6
38

R7
36

R8
35

R9
34

RXRATE
55

RBCSYNC
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RBC0
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RBC1
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COMDET
27

ENCDET
24

RX_LOS
26

EWRAP
19

T0
2

T1
3

T24

T3
6

T4
7

T5
8

T6
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T7
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T812

T9
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23
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TXRATE
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52
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EQAMP
56

TXCAP0
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16
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Tx_DISABLE
3

Tx_FAULT2
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18

TD-
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1
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20

VccR
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RD+
13

RD-
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RX_LOS
8

VeeR
9
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11

VeeR
14
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7
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4

MOD-DEF1
5

MOD-DEF0
6

TRANSMITTER

RECEIVER

CONTROL
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SFP

GND
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1uH

GNDGND

V3.3

C73_2
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C72_2
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V3.3
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+
C74_2
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470p

C76_2
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V3.3

TXDIS_B0
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EWRAP_B0
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TXD3_B0
TXD4_B0
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TXD7_B0
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REFCLK_B0

TBC_B0
RXLOSSFP_B0
MODDEF2_B0
MODDEF1_B0
MODDEF0_B0DVREF

RS_B0
MODDEF0_B0
MODDEF1_B0
MODDEF2_B0
RXLOSSFP_B0

TXDIS_B0
TXFAULT_B0

EQAMP_B0
TXRATE_B0
EWRAP_B0
RXRATE_B0

CS_B
SK_B
DI_B
DO_B

RS_B1
MODDEF0_B1
MODDEF1_B1
MODDEF2_B1
RXLOSSFP_B1

TXDIS_B1
TXFAULT_B1

EQAMP_B1
TXRATE_B1
EWRAP_B1
RXRATE_B1

CPLD
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RS_B0

TXFAULT_B0

TXRATE_B0

RXRATE_B0

TD_B0+
TD_B0-

RD_B0+
RD_B0-

R83_3

10k

R82_3

10k

R81_3

10k

C69_3

100n

C71_3

470p

R0
45

R1
44

R2
43

R3
41

R4
40

R5
39

R638

R7
36

R8
35

R9
34

RXRATE
55

RBCSYNC10

RBC0
31

RBC1
30

COMDET
27

ENCDET
24

RX_LOS
26

EWRAP
19

T0
2

T1
3

T2
4

T3
6

T4
7

T5
8

T6
9

T7
11

T8
12

T9
13

REFCLK1
22

REFCLK0
23

TBC
1

TXRATE
14

SI+
52

SI-
53

SO+
62

SO-
61

EQAMP
56

TXCAP0
17

TXCAP1
16

U12_3A

VSC7145RU-34

VccT
16

Tx_DISABLE
3

Tx_FAULT
2

TD+
18

TD-
19

VeeT
1

VeeT
17

VeeT
20

VccR
15

RD+
13

RD-
12

RX_LOS8

VeeR
9

VeeR
10

VeeR
11

VeeR
14

RATE SELECT
7

MOD-DEF2
4

MOD-DEF1
5

MOD-DEF0
6

TRANSMITTER

RECEIVER

CONTROL

SFP3

SFP

GND

GND

C70_3

100n

L70_3

1uH

GNDGND

V3.3

C73_3

470p

C72_3

100n

L71_3

1uH

GNDGND

V3.3

V3.3

R85_3

10k

R86_3

10k

V3.3

+C74_3

10u/6.3

GND

C77_3

470p

C76_3

100n

GNDGND

V3.3

RXD0_B1
RXD1_B1
RXD2_B1
RXD3_B1
RXD4_B1
RXD5_B1
RXD6_B1
RXD7_B1
RXD8_B1
RXD9_B1

RBCSYNC_B1
RBC0_B1

COMDET_B1
ENCDET_B1
RXLOS_B1

TXD0_B1
TXD1_B1
TXD2_B1
TXD3_B1
TXD4_B1
TXD5_B1
TXD6_B1
TXD7_B1
TXD8_B1
TXD9_B1

REFCLK_B1

TBC_B1

DVREF

TD_B1+
TD_B1-

RD_B1+
RD_B1-

CS_B
SK_B
DI_B
DO_B

TXDIS_B1

EQAMP_B1

EWRAP_B1

RXLOSSFP_B1
MODDEF2_B1
MODDEF1_B1
MODDEF0_B1
RS_B1

TXFAULT_B1

TXRATE_B1

RXRATE_B1

IO_L49N_0
C8

IO_L51N_0
D9

IO_L52N_0
F9

IO_L67N_0
C9

IO_L69N_0
F10

IO_L67P_0 C10

IO_L70N_0
E10

IO_L70P_0
D10

IO_L91P_0
H12

IO_L92N_0
F12

IO_L93P_0
C12

IO_L72P_1
C16

IO_L70N_1
D16

IO_L49P_1
C18

IO_L22N_1
D19

IO_L96N_0/GCLK5P
D13

IO_L95N_0/GCLK7P
F13

IO_L95P_0/GCLK6S
E13

IO_L06P_0 E7

IO_L06N_0
E6

IO_L01P_0
C6

IO_L01N_0
D6

IO_L52P_0
G9

IO_L92P_0
E12

IO_L93N_0
D12

IO_L96P_0/GCLK4S C13

IO_L94N_1
E14

IO_L24P_1
C19

IO_L94P_0
H13

IO_L96P_1/GCLK2S
H15

IO_L95P_1/GCLK0S
F14

IO_L70P_1
E16

IO_L69P_1 D17

IO_L67N_1
H16

IO_L67P_1
G17

IO_L54P_1
F17

IO_L51P_1
D18

IO_L22P_1
E19

IO_L19N_1
E20

IO_L19P_1
F20

IO_L04N_1
C21

IO_L96N_1/GCLK3P
H14

IO_L95N_1/GCLK1P
G14

IO_L46N_2
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IO_L49N_2
J22

IO_L06P_2 G22

IO_L46P_2
J20

IO_L24N_2
H22

IO_L04N_2
E23

IO_L49P_2
J23

IO_L24P_2
H21

IO_L54N_1
E17

IO_L04P_2
E24

IO_L54N_2
J24

IO_L06N_2
G21

IO_L21N_2
F23

IO_L45N_2
H23

IO_L01N_7
F4

IO_L05P_0
G7

IO_L05N_0 G6

IO_L01P_7
G5
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COMBO4SFP - SFP ETHERNET MODUL B  - CPLD SETTING

1.0
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TMS7

TDI1 TDO32

TCK26

PORT_EN4

IN0/CLK040

IN1/CLK139

IN2/CLK238

IN3/CLK337

IO_1_135

IO_1_234

IO_1_833

IO_1_1031

IO_1_1130

IO_1_1428

IO_1_1527

IO_2_142

IO_2_243

IO_2_344

IO_2_102
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5
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IO_3_2 25

IO_3_4 23

IO_3_9 22
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IO_3_11 20
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GND 16
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COMBO4SFP - POWER-SUPPLY  UNIT FOR ETHERNET SFP MODUL
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SSRAM_B.sch 1.0

8

COMBO4SFP - Sync burst  SRAM MODULE B

S2A[0..18]

#S2ADSP
#S2ADSC
#S2ADV

#S2CS1

#S2CS2

#S2GW
#S2BW

#S2WE[0..3]
#S2OE
S2MODE

SCLK2

S2D[0..32]

V3.3

#S2WE0
#S2WE1
#S2WE2
#S2WE3

S2A0
S2A1
S2A2
S2A3
S2A4
S2A5
S2A6
S2A7
S2A8
S2A9
S2A10
S2A11
S2A12
S2A13
S2A14
S2A15
S2A16
S2A17
S2A18

S2D0
S2D1

A0
37

A1
36

A2
35

A3
34

A4
33

A5
32

A6
100

A799

A8
82

A9
81

A11
44

A12
45

A1346

A14
47

A15
48

A16
49

A17
50

A18
43

CS1
98

CS2
97

CS2
92

DQA0
52

DQA1
53

DQA2
56

DQA4
58

DQA3
57

DQA5
59

DQA6 62

DQA7
63

A10
42

DQPA
51

DQB0
68

DQB1
69

DQB2 72

DQB4
74

DQB3
73

DQB5
75

DQB6
78

DQB7
79

DQPB
80

ADSP
84

ADSC
85

ADV
83

GW
88

BW
87

WEA
93

WEB
94

OE
86

ZZ
64

LBO/MODE
31

CLK
89

DQC0
2

DQC1
3

DQC2
6

DQC4
8

DQC3
7

DQC5
9

DQC6
12

DQC7
13

DQPC
1

DQD0
18

DQD1 19

DQD2
22

DQD4
24

DQD3
23

DQD5
25

DQD6
28

DQD7 29

DQPD
30

WEC95

WED
96

U9A

SSRAM512K36(TQFP100)

S2D2

Power-supply core SSRAM - 3.3V

S2D3

Power-supply IO SSRAM - 2.5V

S2D4

66 IO to FPGA

S2D5

VDD15

VDD
41

VDD
65

VDD
91

VDDQ
4

VDDQ
11

VDDQ
20

VDDQ
27

VDDQ
54

VDDQ
61

VDDQ
70

VDDQ
77

VSSQ
5

VSSQ
10

VSSQ
21

VSSQ
26

VSSQ
55

VSSQ
60

VSSQ
71

VSSQ
76

VSS 17

VSS
40

VSS
67

VSS
90

U9B

SSRAM512K36(TQFP100)

S2D6

GND

S2D7

V3.3

S2D8
S2D9
S2D10
S2D11
S2D12
S2D13
S2D14
S2D15

S2D16
S2D17
S2D18
S2D19
S2D20
S2D21
S2D22
S2D23

S2D24
S2D25
S2D26
S2D27
S2D28
S2D29
S2D30
S2D31

V2.5

S2D32

C103_1

100n

+C101_1

100u/6.3

+C100_1

100u/6.3

GNDGND

V2.5V3.3

C104_1

100n

C105_1

100n

C102_1

100n

GNDGNDGNDGND

C111_1

100n

C112_1

100n

C113_1

100n

C110_1

100n

GNDGNDGNDGND

C107_1

100n

C108_1

100n

C109_1

100n

C106_1

100n

GNDGNDGNDGND

INTERFACE: LVCMOS2.5

#S2WE0
#S2WE1
#S2WE2
#S2WE3

S2A0
S2A1
S2A2
S2A3
S2A4
S2A5
S2A6
S2A7
S2A8
S2A9
S2A10
S2A11
S2A12
S2A13
S2A14
S2A15
S2A16
S2A17
S2A18

S2D0
S2D1
S2D2
S2D3
S2D4
S2D5
S2D6
S2D7

S2D8
S2D9
S2D10
S2D11
S2D12
S2D13
S2D14
S2D15

S2D16
S2D17
S2D18
S2D19
S2D20
S2D21
S2D22
S2D23

S2D24
S2D25
S2D26
S2D27
S2D28
S2D29
S2D30
S2D31

S2D32

IO_L94N_3
P23

IO_L70N_2
L22

IO_L70P_2
L21

IO_L52P_2
L20

IO_L51N_2
K21

IO_L93N_2
M20

IO_L96P_2
N23

IO_L94N_2
N22

IO_L94P_2
N21

IO_L96N_2 N24

VRP_3/IO_L02N_3
AB24

VRN_3/IO_L02P_3
AB23

IO_L67N_2
K23

IO_L91P_3
P20

IO_L93P_3
N19

IO_L91N_3
P21

IO_L93N_3/VREF_3
P19

IO_L94P_3 P22

IO_L96P_3
T23

IO_L70N_3
T20

IO_L48N_3
V23

IO_L69N_3/VREF_3
T24

IO_L51P_3
U21

IO_L67N_3
T22

IO_L45N_3/VREF_3
U20

IO_L70P_3
T19

IO_L67P_3 T21

IO_L52N_3 U24

IO_L21N_3/VREF_3
W22

IO_L22N_3
Y24

IO_L52P_3
U23

IO_L21P_3
W23

IO_L22P_3
Y23

IO_L48P_3
V22

IO_L49P_3
V24

IO_L45P_3
V20

IO_L43P_3
W24

IO_L03N_3/VREF_3
AA24

IO_L03P_3
AA23

IO_L01N_3
Y22

IO_L01P_3
AA22

IO_L51P_4/VREF_4
AB18

IO_L51N_4
AA18

IO_L69N_4
AA17
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#MSPROG_B
MSDONE_B
#MSINIT_B

MSCLK_B
MSBUSY_B
#MSCS_B
#MSWR_B

SDX0
SDX1
SDX2
SDX3
SDX4
SDX5
SDX6
SDX7

SDX[0..7]

GND

V3.3

Configuration:
M0-0, M1-1, M2-1  - Slave SelectMAP mode
HSWAP_EN-0  - Enable IO pullups during configuration
#PWRDWN-1   - No powerdown operations
VCCAUX-3.3V   - Power-supply auxiliary circuits to 3.3V

IO_L01N_5/RDWRAB6

IO_L01N_4/DOUT/BUSYAD21

IO_L02N_4/D0/DINY20

IO_L01P_5/CSAC5

IO_L02P_4/D1Y19

IO_L03N_4/D2/ALT_VRP_4AA20

IO_L03P_4/D3/ALT_VRN_4AB20

IO_L03P_5/D5/ALT_VRN_5AA7

IO_L02N_5/D6AD6

IO_L02P_5/D7AC6

IO_L01P_4/INITAC21

CCLK/NAAB21

DONE/NAAD22

DXN/NAF7

DXP/NAC5

M0/NAAD4

M1/NAAA5

M2/NAAD5

PROG/NAC4

IO_L03N_5/D4/ALT_VRP_5AB7

HSWAP_EN/NAD5

PWRDWN/NAAD23 VBATT/NAC23

VCCAUXAD13

VCCAUXAC24

VCCAUXAC3

VCCAUXP24

VCCAUXN3

VCCAUXD24

VCCAUXD3

VCCAUXC14

RSVDC22
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CONNECT TO CPLD

#MSPROG_B
MSDONE_B
#MSINIT_B

MSCLK_B
MSBUSY_B
#MSCS_B
#MSWR_B

SDX[0..7]

SYSTEM_B.sch

COMBO4SFP - SYSTEM FPGA INTERFACE MODUL B
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V3.3

C145_1

100n

GND
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100n

GND
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GND
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GND
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GND
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100n

GND

C151_1
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GND
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GND
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IOS[0..103] IOS[0..103]
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IO_L69P_5AA11
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COMBO4SFP - IO FPGA INTERFACE
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GND

R60

47RR61

47R
GND

R62

47RR63

47R
GND

R64

47RR65

47R
GND

R70

47RR71

47R
GND

R72

47RR73

47R
GND

R74

47RR75

47R
GND

PWRDST_B.sch

COMBO4SFP - POWER-SUPPLY  UNIT FOR FPGA B

1.0
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V2.5

V2.5

V2.5

V2.5

V2.5

v2.5

V2.5

V2.5
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V2.5

V2.5
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V2.5
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V1.5

DVREF
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GND
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GND
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100n

GND

C121_1

100n

GND

C122_1

100n

GND

C125_1

100n

GND

C127_1

100n

GND

C128_1
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GND

C141_1
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GND

C140_1
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GND

C132_1
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GND
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GND

C138_1
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V1.5

V2.5

C123_1

470p

GND

C130_1
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GND

C133_1
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GND

C137_1

470p

GND

C126_1

470p

GND

C131_1

470p

GND

C136_1

470p

GND

C142_1

470p

GND

V1.5

V2.5

V2.5

Pass voltage power through I/O pins
Do not use for I/O operations !!!

S2A6

+C242

100u/6.3

GND

V1.5

VCCINT
W19

VCCINT
W8

VCCINT
V18

VCCINTV17

VCCINT
V10

VCCINT
V9

VCCINT
U18

VCCINT
U9

VCCINT
K18

VCCINTK9

VCCINT
J18

VCCINT
J17

VCCINT
J10

VCCINT
J9

VCCINT
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VCCINT
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GND
AF26

GND
AF1

GND
AE25

GND AE14

GND
AE13

GND
AE2

GND
AD24

GND
AD3

GND
AC23

GND AC4

GND
AB22

GND
AB5

GND
AA21

GND
AA6

GND
U17

GND
U16

GND
U15

GND
U14

GND
U13

GND
U12

GND
U11

GND
U10

GND
T17

GND
T16

GND
T15

GND
T14

GND
T13

GND
T12

GND T11

GND
T10

GND
R17

GND
R16

GND
R15

GND
R14

GND R13

GND
R12

GND
R11

GND
R10

GND
P25

GND
P17

GND
P16

GND
P15

GND
P14

GND
P13

GND
P12

GND
P11

GND
P10

GND P2

GND
N25

GND
N17

GND
N16

GND
N15

GND
N14

GND N13

GND
N12

GND
N11

GND
N10

GND
N2

GND
M17

GND
M16

GND
M15

GND
M14

GND
M13

GND
M12

GND
M11

GND
M10

GND
L17

GND
L16

GND
L15

GND
L14

GND
L13

GND
L12

GND L11

GND
L10

GND
K17

GND
K16

GND
K15

GND
K14

GND K13

GND
K12

GND
K11

GND
K10

GND
F21

GND
F6

GND
E22

GND
E5

GND
D23

GND
D4

GND
C24

GND
C3

GND
B25

GND B14

GND
B13

GND
B2

GND
A26

GND
A1
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IO_L27N_5/VREF_5
AB9
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T3
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IO_L75P_7/VREF_7
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E18
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IO_L21P_2/VREF_2
F24

IO_L04N_0/VREF_0B3

IO_L21P_0/VREF_0
A5

IO_L27P_0/VREF_0
F8

IO_L75P_0/VREF_0
E9

IO_L75N_1/VREF_1
G16
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D25

IO_L51P_2/VREF_2
K22
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L24
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VCCO_0
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VCCO_1
J16

VCCO_1
J15
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J14
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H18
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N18
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M18

VCCO_2 L18
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K25
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K19

VCCO_3
Y25

VCCO_3
V19

VCCO_3
U25

VCCO_3
U19

VCCO_3
T18

VCCO_4
AE20

VCCO_4 AE17

VCCO_4
W18
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W17
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V16
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AE10

VCCO_5
AE7

VCCO_5
W10

VCCO_5
W9

VCCO_5
V13

VCCO_6 Y2

VCCO_6
V8

VCCO_6
U8

VCCO_6
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VCCO_6
T9

VCCO_7 N9
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M9
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VRP_1/IO_L03N_1
C20

VRN_1/IO_L03P_1
D20

VRP_2/IO_L02N_2
G20

VRN_2/IO_L02P_2
H20

VRP_5/IO_L05N_5
AF3

VRN_5/IO_L05P_5
AE3
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IO_L54N_3
U26

IO_L24P_4
AF20
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IO_L46P_3
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VDD6

REF1

CLK1 3

CLK2 2

CLK3 5

CLK4 7

CLKOUT 8GND4

U1

CY2305

OE1

GND2

VCC 4

OUT 3

U0

125MHz

C3

100n

C4

470p

C1

100n

C2

470p

V3.3

GND GND

GND GND

R5

33R

GND

GND

LCLKA

LCLKB

R3

33R

R4

33R

GND

+C0

4u7/6.3

PCI local clocks from COMBO6 (33MHz to 50MHz):
LCLKA - clock to FPGA A
LCLKB - clock to FPGA B

GND

+C5

4u7/6.3

V3.3

LCLKM LCLKM

R6

33R

FCLKA

FCLKB

CLOCK.sch 1.0

1

COMBO4SFP - CLOCK INTERFACE

IO_L95P_4/GCLK2PAB14

IO_L96P_4/GCLK0PAD14
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IO_L95P_4/GCLK2PAB14

IO_L96P_4/GCLK0PAD14
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R11

33R
LCLKCLCLKC

LCLKC - clock to CoolRunnerII
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C24
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V3.3

GND

COMBO4SFP - MULTIPLEX PROGRAM FPGA SELECT

MUXPROG.sch 1.0

15

SD[0..7]

#MSWR
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SDX[0..7]SDX[0..7]
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#MSINIT
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COMBO4SFP - JTAG AND LED INTERFACE
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COMBO4SFP - POWER-SUPPLY  1.8V, 1.5V
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