
LVDS COAX
VIRTEX 6 LXT

FPGA

REPLACE BPI FLASH

DDR3 SODIM

TTCRX

4 NIM INPUTS

[160 IN/OUT]

4 NIM OUTPUTS

MGT_SFP_PLUS

[4 IN/OUT]

(PAGE 15-19)

[3 SFP+, CLK]

(PAGE 29)

(PAGES 30 - 75)

(PAGE 20)

(PAGE 28)

(PAGE 27)

(PAGE 23-26)

POWER SUPPLY

     FPGA_CONFIG

(PAGE 3)

LVDS RJ45 (PAGE 76-81)

(PAGE 21-22)

JITTER PLL

STATUS

FRONTPANEL LEDS

DROPPED

DROPPED

DROPPED

DONE

DONE

DONE

10GB ETHERNET

VERIFICATION

JITTER CLEANER PLL

POWER BUDGET

ADD SPI FLASH

ADD XILINX XL FLASH

CONFIGURATION

FIX VARIOUS BUGS

TO DO
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ADDED BCNTRES AND EVCNTRES

LD8 indicates the output of

NOTE:

FIX: CE AND OE EXCHANGED

DDR teminal regulator is GOOD

HISTORY

DESCRIPTION

REV2

NOTE

1

** CE AND OE EXCHANGED

REVISION

SADDR_2V5<7:0>

BCNTRES_2V5

VCC_MGTAVCC_1V0
VCC_MGTAVTT_1V2

VCC3V3_LVDS_E\G

SFP_RX_P<3:0>

PLL_CLKU

PLL_LEU

VCC3V3_DIG\G

PLLIN1_N

VCC3V3_DIG\G

PLL_SYNC_NPLL_LOCK

TTC_CLK40B_P
TTC_CLK40B_N

PLLIN1_P

PLLCLK_SEL

PLL_DATAU

PLLOUT0_P
PLLOUT0_N

PLLOUT1_P
PLLOUT1_N

1
0
0
K

VCC6V0N_NIM

GND_POWER\G

VCC3V3_G0\G

GND\G

1
0
0

GROUND\G

SOT23
NDS331N

HSMY-C170

LVDS_VXX_E\G

VCC1V5_DDR\G

TTC_CLK40B_N
TTC_CLK40B_P

VCC5V0_HFBR

TTC_CLK40_P

TTC_SCL

TTC_SDA

TTC_RESET_B_2V5

CONFIG_MODE_CHG_B

FPGA_PROGRAM_B

FPGA_CCLK

FLASH_D<15:0>

JTAG_TDO

FLASHCS_B

L1ACCEPT_N

L1ACCEPT_P

TTC_CLK40_N

FPGA_DIN

FPGA_INIT_B

MON_I2C_SCL

MON_I2C_SDA

DDR_PS_EN

MON_CONVST

MON_OTI<2:0>

FPGA_TDI

FLASH_RS0

JTAG_TMS

FLASH_RS1

FLASH_A<22:0>

FLASHWE_B

FLASHOE_B

JTAG_TCK

TTC_READY_2V5

DQ_NOR_2V5

PLL_LOCK

PLLOUT1_N
PLLOUT1_P
PLLOUT0_N
PLLOUT0_P

SFP_TX_N<3:0>

GTX_125M_REFCLK_N

SFP_RX_N<3:0>

SFP_RXLOS

FPGA_DONE

LVDS_W_PS_EN

LVDS_E_PS_EN

NIM_TO_TTL<3:0>

QUAD_RJ45_IO_N<159:0>

COAX_LVDS_IO_P<3:0>

GTX_125M_REFCLK_P

DBERRSTR_2V5

SFP_TX_P<3:0>

SFP_SCL

SERIAL_B_2V5

SFP_REFCLK_P<1:0>

SFP_REFCLK_N<1:0>

TTL_TO_NIM<3:0>

DOUTSTR_2V5

DOUT_2V5<7:0>

QUAD_RJ45_IO_P<159:0>

COAX_LVDS_IO_N<3:0>

EVCNTRES_2V5

SFP_SDA

JTAG_RST_N

R
1
2
9

1
2

T13

3

1

2

LD8

1
2

R
1
3
0

1
2
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JITTER_CLEANER

SYNC_NPLL_LOCK

CLKIN0_P
CLKIN0_N

CLKIN1_N
CLKIN1_P

CLKIN_SEL

CLKUWIRE
DATAUWIRE

LEUWIRE

VCC3V3_PLL

CLKOUT0_P
CLKOUT0_N

CLKOUT1_P
CLKOUT1_N

DDR3_INTERFACE
VCC_LDO

S
P
A
R
E
<
1
1
.
.
0
>

VTTDDR_PG

VTTVDR_EN

VCC_LEDS

VCC3V3

VCC1V5

FPGA_CONFIG

JTAG_RST_N

FLASH_D<15..0>

CONFIG_MODE_CHG_B

FPGA_CCLK
FPGA_PROGRAM_B

JTAG_TCK
JTAG_TMS
JTAG_TDO

FPGA_DIN

FPGA_DONE

FLASH_A<22..0>
FLASHWE_B

FPAG_TDI

RS0
RS1

FPGA_INIT_B

FLASHOE_B
FLASHCS_B

TTCRX

BCNTRES_2V5

TTC_SDA

DOUTSTR_2V5
DOUT_2V5<7..0>

SADDR_2V5<7..0>

TTC_READY_2V5

TTC_RESET_B_2V5

SERIAL_B_2V5

VCC5V0_HFBR

EVCNTRES_2V5

TTC_SCL

DBERRSTR_2V5

L1ACCEPT_N
L1ACCEPT_P
TTC_CLK40_N
TTC_CLK40_P

TTC_CLK40B_P
TTC_CLK40B_N

DQ_NOR_2V5

POWER_SUPPLIES

VCC_MGTAVCC
VCC_MGTAVTT

VCC5V0_HFBR
VCC6V0N_NIM

MON_CONVST
MON_I2C_SDA
MON_I2C_SCL
MON_OTI<2..0>

DDR_PS_EN

LVDS_E_PS_EN

LVDS_W_PS_EN

CONFIG_MODE_CHG_B
FPGA_PROGRAM_B

LVDS_40X_RJ45

QUAD_RJ45_IO_P<159..0>

QUAD_RJ45_IO_N<159..0>

LVDS_COAX

LVDS_VXX

VCC3V3_LVDS COAX_LVDS_IO_N<3..0>

COAX_LVDS_IO_P<3..0>

NIM_INPUT

NIM_TO_TTL<3..0>

NIM_OUTPUT

VCC6V0N_NIM TTL_TO_NIM<3..0>

FPGA

C
O
N
F
I
G
 
I
N
T
E
R
F
A
C
E

T
T
C
 
I
N
T
E
R
F
A
C
E

DTC

LINKS

LVDS

I/O

G
P
 
I
/
O

H
I
G
H
 
S
P
E
E
D
 
I
N
T
E
R
F
A
C
E

JTAG_RST_N

SFP_SDA

EVCNTRES_2V5
BCNTRES_2V5

COAX_LVDS_IO_N<3..0>

QUAD_RJ45_IO_P<0..159>

JTAG_TDO

MON_OTI<2..0>

SADDR_2V5<7..0>

DOUT_2V5<7..0>
DOUTSTR_2V5

TTC_READY_2V5

FLASHCS_B
FLASHOE_B

RS0
RS1

FLASH_D<15..0>

MON_I2C_SCL
MON_I2C_SDA
MON_CONVST

TTC_CLK40_N
TTC_CLK40_P

L1ACCEPT_N
L1ACCEPT_P

TTL_TO_NIM<3..0>

TTC_RESET_B_2V5

SFP_REFCLK_N<1..0>
SFP_REFCLK_P<1..0>

SERIAL_B_2V5

SFP_SCL

SFP_TX_P<3..0>

DBERRSTR_2V5
GTX_125M_REFCLK_P

JTAG_TCK
JTAG_TMS

COAX_LVDS_IO_P<3..0>

QUAD_RJ45_IO_N<0..159>

NIM_TO_TTL<3..0>

TTC_SDA
TTC_SCL

DDR_PS_EN

LVDS_E_PS_EN

LVDS_W_PS_EN

FLASHWE_B
FLASH_A<22..0>

FPGA_PROGRAM_B
FPGA_CCLK
FPGA_DIN

FPGA_INIT_B

FPGA_TDI

FPGA_DONE
CONFIG_MODE_CHG_B

VCC1V2_MGTAVTT
VCC1V0_MGTAVCC

SFP_RXLOS

SFP_RX_P<3..0>
SFP_RX_N<3..0>

GTX_125M_REFCLK_N

SFP_TX_N<3..0>

S
P
A
R
E
<
1
1
.
.
0
>

PLLCLK0_P
PLLCLK0_N
PLLCLK1_P
PLLCLK1_N

PLLCLK_SEL

CLKPLL_P
CLKPLL_N

PLL_SYNC_N
PLL_LOCK

CLKUWIRE
DATAUWIRE
LEUWIRE

DQ_NOR_2V5

MGT_SFP_PLUS

SFP_RXLOS

SFP_RX_P<3..0>
SFP_RX_N<3..0>

GTX_125M_REFCLK_P
GTX_125M_REFCLK_N

SFP_REFCLK_P<1..0>
SFP_REFCLK_N<1..0>

SFP_TX_P<3..0>
SFP_TX_N<3..0>

SFP_SCL
SFP_SDA



RELOAD FPGA
SILK:

SILK:

JTAG_TDO

TDO

FPGA

TDO

0R

TDI

PROM0

JTAG_TDI

VCCIO & VCCJ

DECAP FOR PROM

?

TDI

PROM1

TDO

VCCQVPP

** VSS -> GND

NC

LX240: RS0-->A24, FLASH_A<22> -->A23

PFLASH WP
SILK:

LX130: RS1-->A24, RS0-->A23
NOTE:

NOTE1

FPGA CCLK PIN MUST NOT BE DRIVEN OR TIED '1' OR '0'

XCF32P DECOMPRESSION SETUP--FPGA SLAVE MODE

PROM0

SEE NOTE1

PROM1

VCC

SO, I DRIVE BOTH PROMS IN RESET STATE AFTER POWER-ON CONFIGURATION OK.

DNP FOR LX130

DNP FOR LX240

TDI

10G JTAG ASSERT

DECAP FOR FLASH: PAGE49

GIVE 15 SECONDS FOR DEFAULT POWER ON CONFIGURATION BY LM3881

IN MASTER BPI-UP MODE,

FLASH_A<22>

RS1

FLASHCS_B

FPGA_PROGRAM_B

PFLASH_WP_B
PFLASHCS_B

FLASHOE_B

FLASH_A<0>
FLASH_A<1>
FLASH_A<2>
FLASH_A<3>

FLASH_A<5>
FLASH_A<6>

FLASH_A<4>

FLASH_A<8>
FLASH_A<7>

FLASH_A<9>
FLASH_A<10>
FLASH_A<11>
FLASH_A<12>
FLASH_A<13>
FLASH_A<14>
FLASH_A<15>
FLASH_A<16>

VCC2V5_DIG\G

VCC2V5_DIG\G
VCC1V8_DIG\G

FLASH_D<14>

FLASH_D<10>

FLASH_D<13>

FLASH_D<8>

FLASH_D<0>
FLASH_D<1>
FLASH_D<2>

FLASH_D<4>

FLASHWE_B
FLASH_A<22..0>

RS1
RS0 FLASHCS_B

FLASHOE_B

FLASH_D<15..0>

VCC2V5_DIG\G

VCC2V5_DIG\G

4
.
7
K

4
.
7
K

00

JS28F256P30TFA

4
.
7
K

4
.
7
K TANT4
.
7
U
F

X7R

TANT4
.
7
U
F

1
6
V

X7R X7R

1
6
V

MOLEX_87831

16V

FPGA_PROGRAM_B

JTAG_TMS

1
0
K

4
7
0

1
0
K

1
0
K

100NF_X7R

4.7K
VCC2V5_DIG\GPROM_CE_B

4
.
7
K

3
3
0

VCC2V5_DIG\G

TANT

4
7
U
F

4
7
U
F

1
0
0
N
F
_
X
7
R

X7R

1
6
V

1
0
0
N
F
_
X
7
R

1
6
V

X7R

1
6
V

X7R X7R

1
6
V

X7R

1
6
V

1
0
0
N
F
_
X
7
R

X7R

1
6
V

1
0
0
N
F
_
X
7
R

1
6
V

X7R

1
0
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N
F
_
X
7
R

1
K

VCC2V5_DIG\G

1
K

1
K

TANT

1
0
0
N
F
_
X
7
R

X7R

1
0
0
N
F
_
X
7
R

1
6
V

1
K

JTAG_TDI

1
0
0
N
F
_
X
7
R

VCC1V8_DIG\G

NDS331N

SKHHAJA010

JTAG_RST_N

FPGA_DONE

CONFIG_MODE_CHG_B

FPGA_PROGRAM_B

JTAG_TCK
JTAG_TDO

XCF32P

180

00

DP_FOR_LX240
XCF32P

VCC1V8_DIG\G VCC1V8_DIG\G

VCC2V5_DIG\G

FPGA_CCLK

FPGA_DIN

VCC2V5_DIG\G

JTAG_TCK
JTAG_TMS
JTAG_TDI

FPGA_PROGRAM_B

PROM_CE_B

JTAG_TMS
FPAG_TDI

FPGA_INIT_B

FPGA_DIN
FPGA_CCLK

FPGA_PROGRAM_B

FPGA_DONE

CONFIG_MODE_CHG_B

FPAG_TDI
JTAG_TMS
JTAG_TCK

JTAG_RST_N

JTAG_TDO

1
6
V

1
0
0
N
F
_
X
7
R

VCC1V8_DIG\G

JTAG_TCK

DP_FOR_LX130

N
D
S
3
3
1
N

FPGA_INIT_B

00

00
DNP

DNP

00
DP

DP

RS0

FLASH_D<6>
FLASH_D<7>

RS0

PFLASHCS_B

FLASH_D<3>

FLASH_D<5>

FLASH_D<9>

FLASH_D<11>
FLASH_D<12>

VSS=GND

FLASHWE_B

FLASH_A<17>
FLASH_A<18>
FLASH_A<19>
FLASH_A<20>
FLASH_A<21>
FLASH_A22
FLASH_A23 FLASH_D<15>

1
0
0
N
F
_
X
7
R

1
0
0
N
F
_
X
7
R

4
.
7
K

VCC2V5_DIG\G

FPGA_CCLK

FPGA_DONE

FPGA_INIT_B
BSS138

VCC2V5_DIG\G

IC6

5

13
10

6

12
9

28
29
32
33
43
44
47
48

25

11

26
27

20

19

22
21

24

R
1
1
6

R
1
1
5

R
1
1
4

R
1
5

J5

1 2

3 4

5 6

7 8
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13 14

IC23
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2

1

55

18

17
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8

46
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1 2
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XCF32P

D<7>

D<6>

D<5>

D<2>

D<3>

D<4>

D<1>

D<0>

VCCINT<2-0>

VCCJ

VCCO<3-0>

CLKOUT

CLK

CE*

CEO*

OE/RST

BUSY

TDO

CF*

TDI

TMS

TCK

EN_EXT_SEL*

REV_SEL0

REV_SEL1

GND<6-0>

OUT

GND

GND

GND

IO

IN
OUT

OUT

OUT

IO

IN

IN

IN

IN

IN

IN

GND

+

GND

+

GND

+

GND

+

IO

OUT

IN
OUT

IN

GND

XCF32P
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VCCINT<2-0>

VCCJ
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CLKOUT

CLK

CE*
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OE/RST

BUSY

TDO

CF*
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TMS

TCK

EN_EXT_SEL*

REV_SEL0

REV_SEL1

GND<6-0>

GND

GND

GND

GND
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RST*

WE*
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OE*
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A8
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VPP
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DQ9
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*!*

OPTIONAL WIS OVERHEAD INTERFACE

PHY10G_TDO
JTAG_TDO
FPGA_TDO

1
6
V

VCC2V5_WISDBG

VCC2V5_WISDBG
VCC2V5_DIG\G

WIS_TCLKO

VCC2V5_WISDBG

PHY10G_RST_N

JTAG_TCK
JTAG_TMS

SFP_SCL
SFP_SDA

GND\G

SPARE<11..0>

VCC1V5_DDR\G

WIS_TDAIN

VCC1V5_DDR\G

SN74AVC2T45DCU

UART_TX

VCC2V5_WISDBG

VCC2V5_WISDBG

VCC2V5_WISDBG

GND\G

SPARE<9>

GND\G

WIS_RCLKO

UART_RX

1
0
0
N
F
_
X
7
R

GND\G

VCC1V5_DDR\G
SPARE<4>

SPARE<6>

WIS_TFPO

WIS_RFPO
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SPARE<11>

PHY10G_LASI

PHY10G_INTA

WIS_RCLKO
WIS_RDO
WIS_RFPO
WIS_TCLKO
WIS_TFPO
WIS_TDAIN

PHY10G_VCK_N
PHY10G_VCK_P

FXRX_N<3..0>

PHY10G_MDIO

PHY10G_XCK_P
PHY10G_XCK_N

1
0
0
N
F
_
X
7
R

1
6
V

1
6
V
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1
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SPARE<10>

1
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_
X
7
R

FXTX_N<3..0>

FXRX_P<3..0>

FXTX_P<3..0>

VCC1V5_DDR\G

VCC1V5_DDR\G

PHY10G_MDC

SPARE<8>

SN74AVC2T45DCU

WIS_RDOSPARE<7>

SPARE<5>

SIL254D

JTAG_RST_N
PHY10G_TDO
FPGA_TDO

SIL254D

J6

1
2
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QUAD_RJ45_IO PINS ARE SWAPPED IN THE PCB.
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QUAD_RJ45_IO PINS ARE SWAPPED IN THE PCB.

NOTE:

BANK 12,13,14,15
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1. ONE 0.22UF, SIZE 0402, CERAMIC CAPACITOR PER POWER SUPPLY PIN

3. ONE 330UF BULK CAPACITOR FOR EACH POWER SUPPLY

2. ONE 4.7 UF, SIZE 0402, CERAMIC CAPACITOR PER TWO QUADS

NOTE: POWER SUPPLY DECAP FOR GTX

NOTE:

INPUT : GND
OUTPUT: FLOAT
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5 GBPS, 45 BENDS AND NO JOGS,

USING ONE ROUTING LAYER, 100 OHM DIFF.

- TX AND RX PAIRS SHOULD BE ROUTED ONLY SFP+ 10GB-ETH MODULE

NOTE:
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USING ONE ROUTING LAYER, 100 OHM DIFF.

NOTE:

- TX AND RX PAIRS SHOULD BE ROUTED ONLY SFP+ MODULE

15 PS MAX PAIR SKEW

5 GBPS, 45 BENDS AND NO JOGS,
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EACH PIN.
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JUMPER SETTING FOR TWO KIND OF LVDS CHIPS

1. FOR SN65LVDS100D: SHORT ST2 AND ST3

2. FOR DS90LV001TM-ND: SHORT ST1 AND ST4
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VCC3V3_LVDS_E @ 4.2A

VCC3V3_LVDS_W @ 4A

VCC3V3_DIG @ 0.15A

VCC1V5_DDR @ 3.6A

5A

5A

3A

3A

0.5A

VCC3V3_G0 @ 0.1A

VCCINT_FPGA @ 7A

VCC1V8_DIG @ 0.115A

VCC2V5_DIG @ 3.07A

VCC1V2_MGTAVTT @ 0.8A

VCC5V0_HFBR @ 0.015A

VCC1V0_MGTAVCC @ 0.8A

3MR

FPGA_PROGRAM_B

(CONFIG START)

)

0 MS

( POWER ON)

(2 LDO START)

20.4MS

30MS

15S

40.8MS

(PROM KEPT RESET

CONFIG MODE CHANGED.

NOW IS BPI_UP MODE

VCC6V0N_NIM @ 0.1A

5A

4V2_IN

1V8_IN

1V8_IN

GND

FASTON2C_762

3A

GND

Note:

0.4A

Note:

3MR

10.8 MS
10BGE PHY

0.3A
(SYNCETH PLL)

COOLED

1.5A
4 X SFP

5A

0.05A

-12V0_IN

3V3_IN

0.4A

COOLED

3.4A

2.5A

FASTON2C_762

5A

VCC1V8_DIG @ 0.115A

VCC3V3_DIG @ 0.15A

VCC3V3_LVDS_W @ 4A

0.3A

on right side of SRU

heatsink 10 Watt

4 high current LDO below

TTC/GP PLL

VCC3V3_G0 @ 0.1A

FASTON2C_762

1.4A0.6A

COOLED

on left side of SRU

heatsink 7 Watt

3 high current LDO below

COOLED

COOLED

VCC2V5_DIG @ 3.07A

VCC6V0N_NIM @ 0.1A

VCCINT_FPGA @ 7A

VCC1V5_DDR @ 3.6A

VCC1V0_MGTAVCC @ 0.8A

VCC1V2_MGTAVTT @ 0.8A

CONFIG_MODE_CHG_B

FASTON2C_762

GND

5A

VCC5V0_HFBR @ 0.015A

0.5A

VCC3V3_LVDS_E @ 4.2A
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MON_I2C_SCL

MON_I2C_SDA

MON_CONVST

VCC6V0N_NIM

VCC5V0_HFBR

LVDS_W_PS_EN

FPGA_PROGRAM_B

CONFIG_MODE_CHG_B

LVDS_E_PS_EN

DDR_PS_EN

VCC_MGTAVTT

VCC_MGTAVCC

MON_OTI<2..0>
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+1V5_DDR_IMON
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P_FLAG3

P_FLAG1

DDR_PS_EN

SYS_MONITOR

MON_I2C_SDA

MON_CONVST
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+1V8_MON
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POWER_SEQUENCER

P_FLAG2

P_FLAG3

FPGA_PROGRAM_B

CONFIG_MODE_CHG_B

P_FLAG1
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OUT

OUT

OUT

POWER_LDO_WEST
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LVDS_W_PS_EN
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POWER = 3.07A

TPS74401 3V3: R1=4K7; R2=1K5

MIC29502 2V5: R1=1K05; R2=1K

OUTPUT VOLTAGE USE
FOR CALCULATING TPS74401

FOR CALCULATING TPS73601

BEST ACCURACY

POWER = 0.115A

REG5.6 -> VCC5V0_HFBR

R229 CHANGED TO 33K

C297 POLARITY INVERTED

C306 REMOVED

C302 REMOVED

R255 -> 0R

R2

MIC29502 3V3: R1=1K69; R2=1K

POWER = ?A

MIC29502 3V3: R1=1K69; R2=1K

POWER = 4.2A

POWER = 4.0A

R2

TPS73601 3V3: R1=47K; R2=27K

R2

*3

*2

*1

TPS73601 3V3: R1=33K; R2=68K

FOR CALCULATING MIC29502

R1 = R2(VOUT/1.204 - 1)

NOTE:

thick copper

OUTPUT VOLTAGE USE

with low impedance,wide and 
Trace large current power line

R1/R2 = 19K FOR

NOTE:

OUTPUT VOLTAGE USE

R2

Note:

R1 = R2(VOUT/0.8 - 1)

NOTE:

R1 = R2(VOUT/1.240 - 1)

POWER = 0.015A

POWER = 0.1A

SILK: BYPASS -6V (NIM) REGULATOR
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POWER ON SEQUENCE TIMING

LM3881 SUPPLY CURRENT: 110UA MAXIMUM

2. C = 4.7UF, TADJ =0.55 S

C319 REMOVED

1. INV = HIGH, FLAGX LOW ACTIVE

9*TADJ=10.8MS
8*TADJ=9.6MS

P_FLAG3

1. INV = LOW, FLAGX HIGH ACTIVE

2. C = 10NF, TADJ = 1.2MS
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IIC ADDRESS = 0X000

FOR POWER SIGNALS WITH LARGE CURRENT

FAN CONNECTOR

DISTRIBUTE GND TP 

1.2MM TEST HOLE

IIC ADDRESS = 0X010

NOTE:

THROUGHOUT THE PCB 

NOTE:
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ADD 1000UF CAP ON 4.2V

IIC ADDRESS = 0X001

LOW IMPEDANCE, WIDE AND THICK COPPER TRACE
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POWER = 0.960A?

*! 1V2 AND 1V0 NEED TO BE SWAPPED FOR LOGICAL CONFORMACE

1.0V: R1=1K13, R2=4K53

R2

1.2V: R1=2K49, R1=4K99

R2

V= 2V VS IOUT=5A

POWER = 0.960A?

POWER = 0.7A

R2

VCCINT(1V0)

IMON = 400UA PER AMP

LOW IMPEDANCE, WIDE AND THICK COPPER TRACE

NOTE:

R = 1K

PCB: SILKSCREEN:

FOR POWER SIGNALS WITH LARGE CURRENT

1.2V: R1=2K49, R1=4K99
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