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PWR
5V

Linear Flash

Linear Flash

Headers and

SDRAM
DDR 266

PS2

Audio
AC97

Flash

SystemACE

2 line
Character LCD

VGA

64 bit LVDS Expansion Header

Mouse
PS2

Keybrd

Differential SMA Clocks

100MHz
Xtal

Optional
USER
Xtal

UART

DDR 266
SDRAM

10/100/1000 PHY
RJ45 Magnetics

ZBT SRAM

Circuit for
Analog DVM

XC95144XL

CPLD

IIC
EEPROM

Jack

320 User IOs
8 Banks

FPGA Device Banks

CFGTDOTSTTDI

SysACE PlatFlash FPGA CPLD

PC4

DNP

CFGTDITSTTDO

TDI

Expansion

JTAG Chain

TDO

Compatibility and Available IOs

GPIO

Virtex 4
FX

Periph 1

Periph 2

Platform

USBMGT Connectors

Host

4 SMA

1 SFP Cage

FX20

352 User IOs
10 Banks

3.3V@6A max

2.5V@6A max

1.2V@6A max

Switcher

Switcher

Switcher

Linear

Linear
1.5V@5A max

2 Serial-ATA

1.2V VREF

ML405 Block Diagram
SCHEM, ML405 EVAL PLATFORM

0381199

1.1V@4A max

1.5V@6A max

1.25V@3A max

TDO

FX40, FX60

Power Supply

03

C

03

321 BF

12-11-2007_19:38



VCC2V5

IO_L1P_D15_CC_LC_2_V16
IO_L1N_D14_CC_LC_2_W16

IO_L2P_D13_LC_2_Y12
IO_L2N_D12_LC_2_Y11
IO_L3P_D11_LC_2_U16
IO_L3N_D10_LC_2_U15
IO_L4P_D9_LC_2_W11

IO_L4N_D8_VREF_LC_2_V11
IO_L5P_D7_LC_2_W15
IO_L5N_D6_LC_2_W14
IO_L6P_D5_LC_2_Y13
IO_L6N_D4_LC_2_W13
IO_L7P_D3_LC_2_U14
IO_L7N_D2_LC_2_V14
IO_L8P_D1_LC_2_V13
IO_L8N_D0_LC_2_V12

VN_SM_AF18
VP_SM_AF17

IO_L1P_D31_LC_1_J15
IO_L1N_D30_LC_1_J14
IO_L2P_D29_LC_1_K13
IO_L2N_D28_LC_1_J13
IO_L3P_D27_LC_1_H14
IO_L3N_D26_LC_1_G14
IO_L4P_D25_LC_1_H13

IO_L4N_D24_VREF_LC_1_H12
IO_L5P_D23_LC_1_J16
IO_L5N_D22_LC_1_H16
IO_L6P_D21_LC_1_K12
IO_L6N_D20_LC_1_K11
IO_L7P_D19_LC_1_G16
IO_L7N_D18_LC_1_G15

IO_L8P_D17_CC_LC_1_H11
IO_L8N_D16_CC_LC_1_J11

HSWAPEN_0_K16
CCLK_0_M14
D_IN_0_L13

PROGRAM_B_0_K17
INIT_0_L15
CS_B_0_M12
DONE_0_K15

RDWR_B_0_R11
VBATT_0_L17

M2_0_M16
PWRDWN_B_0_U12

TMS_0_T10
M0_0_P14
TDO_0_R13
TCK_0_U10
M1_0_R15

DOUT_BUSY_0_T14
TDI_0_U11
TDN_0_E12
TDP_0_F12

IO_L1P_GC_CC_LC_3_F15
IO_L1N_GC_CC_LC_3_E15
IO_L2P_GC_VRN_LC_3_F14
IO_L2N_GC_VRP_LC_3_F13

IO_L3P_GC_LC_3_D15
IO_L3N_GC_LC_3_D14
IO_L4P_GC_LC_3_D13

IO_L4N_GC_VREF_LC_3_E13
IO_L5P_GC_LC_3_C14
IO_L5N_GC_LC_3_B14
IO_L6P_GC_LC_3_C13
IO_L6N_GC_LC_3_C12
IO_L7P_GC_LC_3_A14
IO_L7N_GC_LC_3_A13
IO_L8P_GC_LC_3_A12
IO_L8N_GC_LC_3_B12

IO_L1P_GC_LC_4_AE15
IO_L1N_GC_LC_4_AF15
IO_L2P_GC_LC_4_AF14
IO_L2N_GC_LC_4_AF13
IO_L3P_GC_LC_4_AD15
IO_L3N_GC_LC_4_AD14
IO_L4P_GC_LC_4_AE13

IO_L4N_GC_VREF_LC_4_AD13
IO_L5P_GC_LC_4_AB14
IO_L5N_GC_LC_4_AC14
IO_L6P_GC_LC_4_AC13
IO_L6N_GC_LC_4_AC12

IO_L7P_GC_VRN_LC_4_AA14
IO_L7N_GC_VRP_LC_4_AA13
IO_L8P_GC_CC_LC_4_AB12
IO_L8N_GC_CC_LC_4_AA12
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Added 50ohm for protection

DCI

(Feedback)

FPGA_BANK4

3.3V VCC0

FPGA_BANK3

2.5V VCC0

3.3V VCC0

FPGA_BANK0

Configuration

FPGA_BANK1

3.3V VCC0

FPGA_BANK2

3.3V VCC0

Optional

(Feedback)

In case FPGA and PLAT Flash
or CPLD drive CCLK

(Feedback)

FPGA Banks 0,1,2,3,4
SCHEM, ML405 EVAL PLATFORM

0381199
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FPGA_DIN21
R41947R
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FPGA_TDN
FPGA_TDP
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T14
U11
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U1

AF18
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J15
J14
K13
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G14
H13
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J16
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K12
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G16
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U1

V16
W16
Y12
Y11
U16
U15
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V11
W15
W14
Y13
W13
U14
V14
V13
V12

U1

1 2
0R
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IIC_SEL_1

21
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DNP
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IIC_SDA_FPGA

SMA_DIFF_CLK_IN_P

FPGA_DIN

1
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GPIO_LED_3
GPIO_LED_2
PHY_TXCLK

SYS_MON_VP0
SYS_MON_VN0

DDR_BA1
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SRAM_FLASH_D18
SRAM_FLASH_D19
SRAM_FLASH_D20

FPGA_CS_B

FPGA_CCLK

LCD_DB5

SYSCLK_100MHZ
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USERCLK
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SYSACE_CLK

2
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R
2
1
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1
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2
2
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LCD_RW
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SRAM_FLASH_D11
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SRAM_FLASH_D15
SRAM_FLASH_D14
SRAM_FLASH_D13
SRAM_FLASH_D12

SRAM_FLASH_D10
SRAM_FLASH_D9
SRAM_FLASH_D8
SRAM_FLASH_D7
SRAM_FLASH_D6

SRAM_FLASH_D4
SRAM_FLASH_D3
SRAM_FLASH_D2
SRAM_FLASH_D1

SRAM_FLASH_D5

LCD_DB7
LCD_DB6

LCD_DB4

SRAM_FLASH_D16
SRAM_FLASH_D17

SRAM_FLASH_D21
SRAM_FLASH_D22
SRAM_FLASH_D23
SRAM_FLASH_D24
SRAM_FLASH_D25
SRAM_FLASH_D26
SRAM_FLASH_D27
SRAM_FLASH_D28
SRAM_FLASH_D29
SRAM_FLASH_D30
SRAM_FLASH_D31

AUDIO_BIT_CLK

2
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2
2
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SMA_DIFF_CLK_IN_N

DDR_CK1_N
DDR_CK1_P

2
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R
2
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4
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USB_CS_N

LCD_E

FLASH_AUDIO_RESET_N

AUDIO_SDATA_IN

FPGA_TDI
FPGA_DOUT_BUSY
FPGA_M1
FPGA_PROM_CPLD_TCK
FPGA_TDO
FPGA_M0
FPGA_PROM_CPLD_TMS
NC
FPGA_M2
FPGA_VBATT

FPGA_DONE

FPGA_INIT



VCC2V5

0402

VTTDDR

VTTDDR

IO_L1P_ADC7_5_G20
IO_L1N_ADC7_5_F20
IO_L2P_ADC6_5_H19
IO_L2N_ADC6_5_J19
IO_L3P_ADC5_5_E22
IO_L3N_ADC5_5_E21

IO_L4P_5_G19
IO_L4N_VREF_5_H18
IO_L5P_ADC4_5_G21
IO_L5N_ADC4_5_F22
IO_L6P_ADC3_5_F19
IO_L6N_ADC3_5_F18
IO_L7P_ADC2_5_E23
IO_L7N_ADC2_5_D23

IO_L8P_CC_ADC1_LC_5_E20
IO_L8N_CC_ADC1_LC_5_D20

IO_L17P_5_K20
IO_L17N_5_L19
IO_L18P_5_E17
IO_L18N_5_F17
IO_L19P_5_J23
IO_L19N_5_K23
IO_L20P_5_D18

IO_L20N_VREF_5_E18
IO_L21P_5_K21
IO_L21N_5_J21
IO_L22P_5_C18
IO_L22N_5_C17

IO_L23P_VRN_5_J24
IO_L23N_VRP_5_H23

IO_L24P_CC_LC_5_A17
IO_L24N_CC_LC_5_B17
IO_L9P_CC_LC_5_D24
IO_L9N_CC_LC_5_C24

IO_L10P_5_D21
IO_L10N_5_C21
IO_L11P_5_F24
IO_L11N_5_F23
IO_L12P_5_C23

IO_L12N_VREF_5_C22
IO_L13P_5_H22
IO_L13N_5_G22
IO_L14P_5_G17
IO_L14N_5_H17
IO_L15P_5_H24
IO_L15N_5_G24
IO_L16P_5_C19
IO_L16N_5_D19

IO_L25P_CC_LC_5_K22
IO_L25N_CC_LC_5_L23

IO_L26P_5_L18
IO_L26N_5_K18
IO_L27P_5_L24
IO_L27N_5_M24
IO_L28P_5_D16

IO_L28N_VREF_5_E16
IO_L29P_5_M22
IO_L29N_5_N22
IO_L30P_5_B16
IO_L30N_5_C16
IO_L31P_5_N24
IO_L31N_5_N23
IO_L32P_5_A15
IO_L32N_5_B15

IO_L1P_6_H8
IO_L1N_6_H7
IO_L2P_6_A8
IO_L2N_6_A7
IO_L3P_6_F8
IO_L3N_6_F7
IO_L4P_6_G7

IO_L4N_VREF_6_H6
IO_L5P_6_E8
IO_L5N_6_E7
IO_L6P_6_B7
IO_L6N_6_C7
IO_L7P_6_D8
IO_L7N_6_C8

IO_L8P_CC_LC_6_D6
IO_L8N_CC_LC_6_E6

IO_L17P_6_B9
IO_L17N_6_A9
IO_L18P_6_C3
IO_L18N_6_D3
IO_L19P_6_G10
IO_L19N_6_F10
IO_L20P_6_E3

IO_L20N_VREF_6_F3
IO_L21P_6_E10
IO_L21N_6_D10
IO_L22P_6_K6
IO_L22N_6_J5

IO_L23P_VRN_6_B10
IO_L23N_VRP_6_A10
IO_L24P_CC_LC_6_H4
IO_L24N_CC_LC_6_G4
IO_L9P_CC_LC_6_J9
IO_L9N_CC_LC_6_K10

IO_L10P_6_B6
IO_L10N_6_C6
IO_L11P_6_H9
IO_L11N_6_G9
IO_L12P_6_D5

IO_L12N_VREF_6_E5
IO_L13P_6_D9
IO_L13N_6_C9
IO_L14P_6_C4
IO_L14N_6_D4
IO_L15P_6_K8
IO_L15N_6_K7
IO_L16P_6_G5
IO_L16N_6_F4

IO_L25P_CC_LC_6_E11
IO_L25N_CC_LC_6_D11

IO_L26P_6_L7
IO_L26N_6_M6
IO_L27P_6_C11
IO_L27N_6_B11
IO_L28P_6_J4

IO_L28N_VREF_6_H3
IO_L29P_6_G12
IO_L29N_6_G11
IO_L30P_6_K3
IO_L30N_6_J3
IO_L31P_6_L10
IO_L31N_6_L9
IO_L32P_6_M5
IO_L32N_6_L5
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DCI
Optional

FPGA_BANK5

2.5V VCC0

FPGA_BANK6

2.5V VCC0

FPGA Bank 5, 6
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VGA_VSYNC

PHY_RESET

SMA_DIFF_CLK_OUT_P
SMA_DIFF_CLK_OUT_N

GPIO_SW_C
GPIO_LED_C

GPIO_LED_1

PHY_RXER

PHY_MDC
KEYBOARD_CLK

VGA_R7

VGA_R6

VGA_R5

VGA_R4

GPIO_SW_E
GPIO_LED_E

GPIO_SW_S
GPIO_LED_S

GPIO_SW_W

GPIO_LED_W
GPIO_SW_N

GPIO_LED_0

PHY_RXD3

VGA_G4

PHY_RXD2

PHY_TXD5

PHY_RXD4

PHY_RXD1

PHY_RXD5

PHY_RXD6

PHY_RXD0

PHY_TXD7

PHY_RXD7
PHY_TXD3

PHY_TXCTL_TXEN

PHY_TXER

FPGA_CPU_RESET

PHY_MDIO

PHY_TXD6

PHY_TXD4

PHY_RXCTL_RXDV

VGA_B7

VGA_B6

VGA_B5

PHY_CRS

VGA_G5

PHY_TXD2
PHY_TXD0

PHY_TXD1

USB_RESET_N

VGA_HSYNC

VGA_G6

PHY_INT

VGA_B4

VGA_G7

VGA_G3

VGA_B3

VGA_R3

AUDIO_SYNC

AUDIO_SDATA_OUT

DDR_DQS0
DDR_DQS3

DDR_DQS2
DDR_DQS1
DDR_CAS_N
DDR_RAS_N

DDR_WE_N
DDR_A12

H8
H7
A8
A7
F8
F7
G7
H6
E8
E7
B7
C7
D8
C8
D6
E6
B9
A9
C3
D3
G10
F10
E3
F3
E10
D10
K6
J5
B10
A10
H4
G4
J9
K10
B6
C6
H9
G9
D5
E5
D9
C9
C4
D4
K8
K7
G5
F4
E11
D11
L7
M6
C11
B11
J4
H3
G12
G11
K3
J3
L10
L9
M5
L5

U1

DDR_LOOP

G20
F20
H19
J19
E22
E21
G19
H18
G21
F22
F19
F18
E23
D23
E20
D20
K20
L19
E17
F17
J23
K23
D18
E18
K21
J21
C18
C17
J24
H23
A17
B17
D24
C24
D21
C21
F24
F23
C23
C22
H22
G22
G17
H17
H24
G24
C19
D19
K22
L23
L18
K18
L24
M24
D16
E16
M22
N22
B16
C16
N24
N23
A15
B15

U1

DDR_LOOP

DDR_D4

DDR_D7

DDR_DM1

DDR_D6

DDR_D31

DDR_D3

DDR_D5

DDR_D9

DDR_DM3

DDR_D8

DDR_D30

DDR_D25

DDR_DM0

DDR_DM2

DDR_D29

DDR_D26

DDR_D28

DDR_D27

DDR_D24

DDR_D23

DDR_D22

DDR_D21

DDR_D20

DDR_D2

DDR_D19

DDR_D18

DDR_D17

DDR_D16

DDR_D15

DDR_D14

DDR_D13

DDR_D12

DDR_D11

DDR_D10

DDR_D1

DDR_D0

DDR_A9

DDR_A8

DDR_A7

DDR_A6

DDR_A5

DDR_A4

DDR_A3

DDR_A2

DDR_A11

DDR_A10

DDR_A1
DDR_A0

1 2
R2
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2
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2
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N
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2
2
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2
1

R
2
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1 C391
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DDR_CS_N
DDR_CKE

KEYBOARD_DATA
PHY_TXC_GTXCLK
GPIO_LED_N
PHY_COL



VCC3V3

IO_L25P_CC_SM7_LC_7_AB24
IO_L25N_CC_SM7_LC_7_AC24

IO_L26P_SM6_7_AB20
IO_L26N_SM6_7_AB19
IO_L27P_SM5_7_W20
IO_L27N_SM5_7_W19

IO_L28P_7_W18
IO_L28N_VREF_7_V18
IO_L29P_SM4_7_AD24
IO_L29N_SM4_7_AD23
IO_L30P_SM3_7_AA20
IO_L30N_SM3_7_AA19
IO_L31P_SM2_7_AC23
IO_L31N_SM2_7_AC22
IO_L32P_SM1_7_AB22
IO_L32N_SM1_7_AB21

IO_L17P_7_V21
IO_L17N_7_U21
IO_L18P_7_AC19
IO_L18N_7_AC18
IO_L19P_7_AA24
IO_L19N_7_AA23
IO_L20P_7_AA18

IO_L20N_VREF_7_Y18
IO_L21P_7_Y22
IO_L21N_7_AA22
IO_L22P_7_AD20
IO_L22N_7_AD19

IO_L23P_VRN_7_W21
IO_L23N_VRP_7_Y20

IO_L24P_CC_LC_7_AC21
IO_L24N_CC_LC_7_AD21

IO_L1P_7_P24
IO_L1N_7_R23
IO_L2P_7_AB15
IO_L2N_7_AA15
IO_L3P_7_R21
IO_L3N_7_R20
IO_L4P_7_AD16

IO_L4N_VREF_7_AC16
IO_L5P_7_T23
IO_L5N_7_T22
IO_L6P_7_T17
IO_L6N_7_U17
IO_L7P_7_U24
IO_L7N_7_T24

IO_L8P_CC_LC_7_Y16
IO_L8N_CC_LC_7_Y15
IO_L9P_CC_LC_7_W24
IO_L9N_CC_LC_7_V24

IO_L10P_7_AB17
IO_L10N_7_AB16
IO_L11P_7_V23
IO_L11N_7_V22
IO_L12P_7_U19

IO_L12N_VREF_7_T18
IO_L13P_7_W23
IO_L13N_7_Y23
IO_L14P_7_AA17
IO_L14N_7_Y17
IO_L15P_7_U20
IO_L15N_7_T20
IO_L16P_7_AD18
IO_L16N_7_AC17

IO_L25P_CC_LC_8_AC7
IO_L25N_CC_LC_8_AC6

IO_L26P_8_Y6
IO_L26N_8_AA5
IO_L27P_8_Y8
IO_L27N_8_AA8
IO_L28P_8_AB5

IO_L28N_VREF_8_AB4
IO_L29P_8_AB7
IO_L29N_8_AB6
IO_L30P_8_AD4
IO_L30N_8_AD3
IO_L31P_8_AA7
IO_L31N_8_Y7
IO_L32P_8_AD6
IO_L32N_8_AD5
IO_L17P_8_AD9
IO_L17N_8_AD8
IO_L18P_8_Y3
IO_L18N_8_W4
IO_L19P_8_AC9
IO_L19N_8_AC8
IO_L20P_8_AA4

IO_L20N_VREF_8_AA3
IO_L21P_8_AA9
IO_L21N_8_AB9
IO_L22P_8_Y5
IO_L22N_8_W5

IO_L23P_VRN_8_W9
IO_L23N_VRP_8_W8

IO_L24P_CC_LC_8_AC4
IO_L24N_CC_LC_8_AC3

IO_L1P_8_AD11
IO_L1N_8_AD10
IO_L2P_8_L4
IO_L2N_8_L3

IO_L3P_8_AB11
IO_L3N_8_AC11
IO_L4P_8_M4

IO_L4N_VREF_8_N4
IO_L5P_8_T9
IO_L5N_8_T8
IO_L6P_8_P5
IO_L6N_8_R5

IO_L7P_8_AA10
IO_L7N_8_AB10

IO_L8P_CC_LC_8_P4
IO_L8N_CC_LC_8_R3

IO_L9P_CC_LC_8_W10
IO_L9N_CC_LC_8_Y10

IO_L10P_8_N3
IO_L10N_8_P3
IO_L11P_8_U6
IO_L11N_8_U5
IO_L12P_8_T4

IO_L12N_VREF_8_T3
IO_L13P_8_U7
IO_L13N_8_V6
IO_L14P_8_U4
IO_L14N_8_V4
IO_L15P_8_U9
IO_L15N_8_V8
IO_L16P_8_V3
IO_L16N_8_W3
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Enable DCI

FPGA_BANK8

3.3V VCC0

FPGA_BANK7

3.3V or 2.5V VCC0

(Feedback)

FPGA Bank 7, 8
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HDR1_56
HDR1_54
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The burst order mode of the SRAM is set to "Linear" by default
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2-3 = Expansion Chain
1-2 = No Expansion
Jumper
Expansion JTAG

Tap to solderable pads in layout

CPLD for access to Linear Flash
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1) For sequential startup :

2) For ratiometric startup :

4.75V to 5.25V Input

3.3V@6A max

1.25V@3A max

Sequencing Options:

OPEN R130, R146, R315, R139, R140

SHORT R130, R146, R315, R139, R140

SHORT R128, R135, R309

OPEN R128, R135, R309

1.2V @ 6A max

2.5V @ 6A max

Power Supply

1.5V@6A max
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1.2V VCCINT

2.5V VCCO and VCCAUX

3.3V VCCO

Place these near Bank 7 VCCO

3.3V Supply Analysis

2.5V Supply Analysis

1.2V Supply Analysis

FPGA Decoupling
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SATA Host 2
MGT 113A

MGT 113B

SATA Host 1

SATA Connectors
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1.5V MGT Supply Analysis

1.5V@5A max

1.0V or 1.2V MGT Supply Analysis

MGT Linear Power Supplies

1.1V@4A max

03

C

BF

12-11-2007_19:56

3228

1
2

R
4
3
0

D
N
P

1
2

R
4
0
2

2
.
8
0
K

2

1 C590

2
.
2
U
F

NC

2

1C587

1UF
0805

2

1
0805

C433
10UF

3

2

1

4

5

U71

10

9

8

6

4

3

1

2

5

14

7

11

1713

16

12

15

Q16

12

J69

12

J68

2

1 C584

10UF
0805

2

1 C583

10UF
0805

12

1.40K
R429

2 1
R428
1K

2

1 C585
10UF
0805

2

1 C586
10UF
0805

12

1K

R427

2 1
R325
2.80K

1

2

0.22UF
C560

1

2 1UF

C557

2
1

6
9
8
R

R
3
2
6 1

2

C454

330UF

2

1
10UF

C434
0805

4

2

1

63

5

U65

54

7

81

3

2

6

U67

2

1 C572
0.22UF

2 1

J67

2 1

J66

MGT_VREF_1V2

NCNC

NC

NC

NC

NC
NC



AVCCAUX_TXRX

AVCCAUX_TXRX

AVCCAUX_TXRX

AVCCAUX_TXRX

AVCCAUX_TXRX

NH

NH

NH

VCC2V5

NH

NH

NH

NH

NH

VCC1V5_MGT

NH

NH

VCC2V5

NH

NH

NH

NH

VCC1V5_MGT

NH

NH

NH

NH

NH

VCC2V5

NH

NH

NH

NH

NH

VCC1V5_MGT

VCC1V5_MGT

AVCCAUX_TXRX

ofSheet

Date:

Title:

Ver:
A

B

C

D

1234

D

C

B

A

4 3 2 1

Sheet Size: B Rev:

Drawn By

SCHEM, ML405 EVAL PLATFORM

0381199
MGT Power Decoupling
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LVPECL to LVDS Conversion

PLACE NEAR FPGA

PLACE NEAR SUPERCLOCK

Default to 25MHz

SMA / SFP Clock 1
MGT102
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JMP Off = 75 MHz
JMP On = 150 MHz

SGMII / SATA Clocks
MGT 110 / MGT 113

U52 is populated with a

ICS844031AGI-01

250.00 MHz Clock
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Compatable with
MAX6664, MAX6663

Fan Direct Connect

FPGA Fan Controller
and IIC temp sensor
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