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B

B
A
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 3 IO_L1P_3 Y2

IO_L1N_VREF_3 Y1

IO_L2P_3 W3

IO_L2N_3 W1

IO_L7P_3 P8

IO_L7N_3 P7

IO_L8P_3 P6

IO_L8N_3 P5

IO_L9P_3 T4

IO_L9N_3 T3

IO_L10P_3 U4

IO_L10N_3 V3

IO_L11P_3 N6

IO_L11N_3 N7

IO_L23P_3 M7

IO_L23N_3 M8

IO_L24P_3 R4

IO_L24N_3 P4

IO_L25P_3 M6

IO_L25N_3 L6

IO_L26P_3 P3

IO_L26N_3 N4

IO_L31P_3 M5

IO_L31N_VREF_3 M4

IO_L32P_M3DQ14_3 V2

IO_L32N_M3DQ15_3 V1

IO_L33P_M3DQ12_3 U3

IO_L33N_M3DQ13_3 U1

IO_L34P_M3UDQS_3 T2

IO_L34N_M3UDQSN_3 T1

IO_L35P_M3DQ10_3 R3

IO_L35N_M3DQ11_3 R1

IO_L36P_M3DQ8_3 P2

IO_L36N_M3DQ9_3 P1

IO_L37P_M3DQ0_3 N3

IO_L37N_M3DQ1_3 N1

IO_L38P_M3DQ2_3 M2

IO_L38N_M3DQ3_3 M1

IO_L39P_M3LDQS_3 L3

IO_L39N_M3LDQSN_3 L1

IO_L40P_M3DQ6_3 K2

IO_L40N_M3DQ7_3 K1

IO_L41P_GCLK27_M3DQ4_3 J3

IO_L41N_GCLK26_M3DQ5_3 J1

IO_L42P_GCLK25_TRDY2_M3UDM_3 M3

IO_L42N_GCLK24_M3LDM_3 L4

IO_L43P_GCLK23_M3RASN_3 K5

IO_L43N_GCLK22_IRDY2_M3CASN_3 K4

IO_L44P_GCLK21_M3A5_3 K3

IO_L44N_GCLK20_M3A6_3 J4

IO_L45P_M3A3_3 K6

IO_L45N_M3ODT_3 J6

IO_L46P_M3CLK_3 H4

IO_L46N_M3CLKN_3 H3

IO_L47P_M3A0_3 H2

IO_L47N_M3A1_3 H1

IO_L48P_M3BA0_3 G3

IO_L48N_M3BA1_3 G1

IO_L49P_M3A7_3 H6

IO_L49N_M3A2_3 H5

IO_L50P_M3WE_3 F2

IO_L50N_M3BA2_3 F1

IO_L51P_M3A10_3 G4

IO_L51N_M3A4_3 F3

IO_L52P_M3A8_3 E3

IO_L52N_M3A9_3 E1

IO_L53P_M3CKE_3 D2

IO_L53N_M3A12_3 D1

IO_L54P_M3RESET_3 C3

IO_L54N_M3A11_3 C1

IO_L55P_M3A13_3 G6

IO_L55N_M3A14_3 F5

IO_L57P_3 K7

IO_L57N_VREF_3 K8

IO_L58P_3 D5

IO_L58N_3 E4

IO_L59P_3 J7

IO_L59N_3 H8

IO_L60P_3 B2

IO_L60N_3 B1

IO_L80P_3 G7

IO_L80N_3 F7

IO_L81P_3 D3

IO_L81N_3 C4

IO_L82P_3 E5

IO_L82N_3 E6

IO_L83P_3 A2

IO_L83N_VREF_3 B3

U1D
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 0 IO_L1P_HSWAPEN_0 A3

IO_L1N_VREF_0 A4

IO_L2P_0 C5

IO_L2N_0 A5

IO_L3P_0 D6

IO_L3N_0 C6

IO_L4P_0 B6

IO_L4N_0 A6

IO_L5P_0 C7

IO_L5N_0 A7

IO_L6P_0 B8

IO_L6N_0 A8

IO_L7P_0 D9

IO_L7N_0 C8

IO_L8P_0 C9

IO_L8N_VREF_0 A9

IO_L43P_0 E12

IO_L43N_0 D12

IO_L45P_0 F13

IO_L45N_0 D13

IO_L32P_0 D7

IO_L32N_0 D8

IO_L33P_0 D10

IO_L33N_0 C10

IO_L34P_GCLK19_0 B10

IO_L34N_GCLK18_0 A10

IO_L35P_GCLK17_0 C11

IO_L35N_GCLK16_0 A11

IO_L36P_GCLK15_0 D11

IO_L36N_GCLK14_0 C12

IO_L37P_GCLK13_0 B12

IO_L37N_GCLK12_0 A12

IO_L38P_0 C13

IO_L38N_VREF_0 A13

IO_L46P_0 H13

IO_L46N_0 G13

IO_L47P_0 E14

IO_L47N_0 F15

IO_L48P_0 F14

IO_L48N_0 H14

IO_L49P_0 D14

IO_L49N_0 C14

IO_L50P_0 B14

IO_L50N_0 A14

IO_L51P_0 C15

IO_L51N_0 A15

IO_L62P_0 D15

IO_L62N_VREF_0 C16

IO_L63P_SCP7_0 B16

IO_L63N_SCP6_0 A16

IO_L64P_SCP5_0 C17

IO_L64N_SCP4_0 A17

IO_L65P_SCP3_0 B18

IO_L65N_SCP2_0 A18

IO_L66P_SCP1_0 E16

IO_L66N_SCP0_0 D17

U1A
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 1 IO_L1P_A25_1 C19

IO_L1N_A24_VREF_1 B20

IO_L9P_1 G16

IO_L9N_1 G17

IO_L10P_1 F16

IO_L10N_1 F17

IO_L19P_1 B21

IO_L19N_1 B22

IO_L20P_1 A20

IO_L20N_1 A21

IO_L21P_1 K16

IO_L21N_1 J16

IO_L28P_1 H16

IO_L28N_VREF_1 H17

IO_L29P_A23_M1A13_1 D19

IO_L29N_A22_M1A14_1 D20

IO_L30P_A21_M1RESET_1 F18

IO_L30N_A20_M1A11_1 F19

IO_L31P_A19_M1CKE_1 D21

IO_L31N_A18_M1A12_1 D22

IO_L32P_A17_M1A8_1 C20

IO_L32N_A16_M1A9_1 C22

IO_L33P_A15_M1A10_1 G19

IO_L33N_A14_M1A4_1 F20

IO_L34P_A13_M1WE_1 H19

IO_L34N_A12_M1BA2_1 H18

IO_L35P_A11_M1A7_1 E20

IO_L35N_A10_M1A2_1 E22

IO_L36P_A9_M1BA0_1 J17

IO_L36N_A8_M1BA1_1 K17

IO_L37P_A7_M1A0_1 F21

IO_L37N_A6_M1A1_1 F22

IO_L38P_A5_M1CLK_1 H20

IO_L38N_A4_M1CLKN_1 J19

IO_L39P_M1A3_1 G20

IO_L39N_M1ODT_1 G22

IO_L40P_GCLK11_M1A5_1 K20

IO_L40N_GCLK10_M1A6_1 K19

IO_L41P_GCLK9_IRDY1_M1RASN_1 H21

IO_L41N_GCLK8_M1CASN_1 H22

IO_L42P_GCLK7_M1UDM_1 M20

IO_L42N_GCLK6_TRDY1_M1LDM_1 L19

IO_L43P_GCLK5_M1DQ4_1 J20

IO_L43N_GCLK4_M1DQ5_1 J22

IO_L44P_A3_M1DQ6_1 K21

IO_L44N_A2_M1DQ7_1 K22

IO_L45P_A1_M1LDQS_1 L20

IO_L45N_A0_M1LDQSN_1 L22

IO_L46P_FCS_B_M1DQ2_1 M21

IO_L46N_FOE_B_M1DQ3_1 M22

IO_L47P_FWE_B_M1DQ0_1 N20

IO_L47N_LDC_M1DQ1_1 N22

IO_L48P_HDC_M1DQ8_1 P21

IO_L48N_M1DQ9_1 P22

IO_L49P_M1DQ10_1 R20

IO_L49N_M1DQ11_1 R22

IO_L50P_M1UDQS_1 T21

IO_L50N_M1UDQSN_1 T22

IO_L51P_M1DQ12_1 U20

IO_L51N_M1DQ13_1 U22

IO_L52P_M1DQ14_1 V21

IO_L52N_M1DQ15_1 V22

IO_L53P_1 M19

IO_L53N_VREF_1 N19

IO_L58P_1 M16

IO_L58N_1 L15

IO_L59P_1 P19

IO_L59N_1 P20

IO_L60P_1 W20

IO_L60N_1 W22

IO_L61P_1 L17

IO_L61N_1 K18

IO_L70P_1 U19

IO_L70N_1 V20

IO_L71P_1 M17

IO_L71N_1 M18

IO_L72P_1 P17

IO_L72N_1 N16

IO_L73P_1 P18

IO_L73N_1 R19

IO_L74P_AWAKE_1 T19

IO_L74N_DOUT_BUSY_1 T20

U1B

XC6SLX75-3FGG484C

B
A

N
K

 2 IO_L1P_CCLK_2 Y21

IO_L1N_M0_CMPMISO_2 AA22

IO_L2P_CMPCLK_2 AA21

IO_L2N_CMPMOSI_2 AB21

IO_L3P_D0_DIN_MISO_MISO1_2 AA20

IO_L3N_MOSI_CSI_B_MISO0_2 AB20

IO_L4P_2 T18

IO_L4N_VREF_2 T17

IO_L5P_2 Y19

IO_L5N_2 AB19

IO_L12P_D1_MISO2_2 U14

IO_L12N_D2_MISO3_2 U13

IO_L13P_M1_2 U15

IO_L13N_D10_2 V15

IO_L14P_D11_2 AA18

IO_L14N_D12_2 AB18

IO_L15P_2 Y17

IO_L15N_2 AB17

IO_L16P_2 AA14

IO_L16N_VREF_2 AB14

IO_L21P_2 Y15

IO_L21N_2 AB15

IO_L19P_2 AA16

IO_L19N_2 AB16

IO_L29P_GCLK3_2 W12

IO_L29N_GCLK2_2 Y12

IO_L30P_GCLK1_D13_2 Y13

IO_L30N_GCLK0_USERCCLK_2 AB13

IO_L31P_GCLK31_D14_2 AA12

IO_L31N_GCLK30_D15_2 AB12

IO_L32P_GCLK29_2 Y11

IO_L32N_GCLK28_2 AB11

IO_L45P_2 AA8

IO_L45N_2 AB8

IO_L58P_2 Y3

IO_L58N_2 AB3

IO_L41P_2 AA10

IO_L41N_VREF_2 AB10

IO_L42P_2 V11

IO_L42N_2 W11

IO_L43P_2 Y9

IO_L43N_2 AB9

IO_L48P_D7_2 Y7

IO_L48N_RDWR_B_VREF_2 AB7

IO_L49P_D3_2 AA6

IO_L49N_D4_2 AB6

IO_L62P_D5_2 W4

IO_L62N_D6_2 Y4

IO_L57P_2 AA4

IO_L57N_2 AB4

IO_L64P_D8_2 AA2

IO_L64N_D9_2 AB2

IO_L65P_INIT_B_2 T6

IO_L65N_CSO_B_2 T5

U1C

XC6SLX75-3FGG484C

3V3
27
R45

FPGA_CFG_CCLK

27
R46

FPGA_CFG_MISO

FPGA_CFG_MOSI

4k7
R44

HSWAPEN = 1: everybody floats during config

FPGA_CFG_CSO

FPGA_INIT_B

MCU_EREFCLK

MCU_ETX_0
MCU_ERX_DV

MCU_ETX_1

MCU_ERX_1
MCU_MDC

MCU_MDIO

MCU_ERX_0

MCU_ETX_EN

MCU_ERX_ER

PHY_RXCLK

CAM_RESET_0

CAM_D5_0
CAM_D1_0

CAM_D3_0
CAM_EN_0

CAM_D4_0
CAM_D0_0
CAM_SYSCLK_0
CAM_D2_0

4k7
R47

3V3

CAM_PCLK_0
CAM_PCLK_1

CAM_D7_1

CAM_D6_1
CAM_D8_1

CAM_D9_1

CAM_SDA

CAM_STROBE_0

FPGA_RS485_4_DE

FPGA_RS485_4_DI

FPGA_RS485_3_DE

RS485_0_RO

FPGA_RS485_3_DI

RS485_3_RO

FPGA_RS485_1_DE

FPGA_RS485_1_DI
RS485_4_RO

RS485_1_RO
RS485_2_RO

FPGA_RS485_2_DI

FPGA_RS485_0_DE
FPGA_RS485_0_DI

FPGA_RS485_2_DE

MCU_RXD0

PHY_RXDV

PHY_RXD0
PHY_RXD1

PHY_RXD2
PHY_RXD3

PHY_TXEN
PHY_TXCLK

PHY_TXD3
PHY_TXD2

PHY_TXD1
PHY_TXD0

PHY_MDIO

PHY_MDC

PHY_25MHZ

PHY_RESET_N

CLK_25MHZ

BANK0:  3v3

BANK1:  3v3 BANK2:  3v3

BANK3:  3v3

LED_2

D10
330R85LED_2

3V3

AUX_0
AUX_1

AUX_2

AUX_3

AUX_4
AUX_5

AUX_6
AUX_7

AUX_8
AUX_9

AUX_10
AUX_11

AUX_12
AUX_13

AUX_14

AUX_15

AUX_16
AUX_17

AUX_18
AUX_19

AUX_20
AUX_21
AUX_22

AUX_23

AUX_24
AUX_25

AUX_31

AUX_27

AUX_28
AUX_29

AUX_30

PHY_INT_N

MCU_TXD0

MCU_MISO

MCU_MOSI

MCU_SCK

MCU_FPGA_CS

MCU_AUX_PC2
MCU_AUX_PC1

MCU_AUX_PC5

MCU_AUX_PC8

MCU_AUX_PA20
MCU_AUX_PB15

AUX_32

CAM_STFRM_0
CAM_D6_0

CAM_STLN_0

CAM_D7_0

CAM_EXPOSURE_0

CAM_FRAME_VALID_0

CAM_EXPOSURE_1
CAM_STROBE_1

CAM_D8_0
CAM_D9_0

CAM_RESET_1

CAM_LINE_VALID_0

CAM_STFRM_1
CAM_SCL

CAM_FRAME_VALID_1

CAM_D5_1

AUX_26

CAM_EN_1

CAM_D1_1
CAM_D4_1
CAM_D3_1

CAM_STLN_1

CAM_LINE_VALID_1
CAM_D2_1

CAM_D0_1

CAM_SYSCLK_1

3V3
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DONE_2Y22

PROGRAM_B_2AA1

SUSPENDN15

TCKG15

TDIE18

TDOA19

TMSC18

VFSP16

RFUSEP15

CMPCS_B_2Y20

U1E

XC6SLX75-3FGG484C

FPGA_TCK
FPGA_TDI

FPGA_TDO
FPGA_TMS

FPGA owns flash when MCU doesn't assert FLASH_SEL

4k7
R43

3V3

FPGA_DONE

VCC 8

DQ0 5

DQ1 2

C 6

S 1

W/VPP/DQ2 3

HOLD/DQ3 7

VSS 4

PAD 9

U29

N25Q

1A4

2A7

3A9

4A12

1B1 2

1B2 3

2B1 5

2B2 6

3B1 11

3B2 10

4B1 14

4B2 13

S1

OE15

VCC16

GND8

GND17

U30

74CBTLV3257

10k
R58

FLASH_SEL

3V3

FLASH_SCK

3V3

FLASH_CS
FLASH_MOSI 4k7

R59
4k7
R60

FLASH_MISO

FLASH_SCK

FLASH_MISO
MCU_MISO

Pullup flash CS/SCK when system is waking up

FPGA_CFG_MISO

NOR Flash

drive DONE as push/pull via bitgen setting

FPGA_PROGRAM_B

CMPCS floats

FLASH_MOSI
MCU_MOSI
FPGA_CFG_MOSI

FLASH_CS

4k7
R61

MCU_FLASH_CS
FPGA_CFG_CSO

MCU_SCK
FPGA_CFG_CCLK

4k7R62
3V3

0201 jumpers which put the FPGA onto the external JTAG chain

100n
C125

100n
C124

ST 1VCC 4

GND 2OUT 3

U35

oscillator_3.2x2.5

C126CLK_25MHZ

3V3

25 MHz clock

FPGA_TCK 0R77

EXTERN_TMS
EXTERN_TCLK

FPGA_TMS 0R78

MCU_TDO 0R79 FPGA_TDI

FPGA_TDO 0R80 EXTERN_TDO
MCU_TDO DNPR81 EXTERN_TDO

swap this jumper to remove FPGA from external chain
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VBATT R17

VCCAUX D16

VCCAUX F11

VCCAUX G12

VCCAUX H15

VCCAUX H9

VCCAUX K15

VCCAUX L8

VCCAUX M15

VCCAUX N8

VCCAUX R10

VCCAUX R12

VCCAUX R6

VCCAUX U11

VCCAUX V6

VCCINT J10

VCCINT J12

VCCINT J14

VCCINT J8

VCCINT K11

VCCINT K13

VCCINT K9

VCCINT L10

VCCINT L12

VCCINT L14

VCCINT M11

VCCINT M13

VCCINT M9

VCCINT N10

VCCINT N12

VCCINT N14

VCCINT P11

VCCINT P13

VCCINT P9

VCCINT R14

VCCO_0B11

VCCO_0B15

VCCO_0B19

VCCO_0B4

VCCO_0B7

VCCO_0E13

VCCO_0E17

VCCO_0E9

VCCO_0G10

VCCO_0G14

VCCO_1C21

VCCO_1E19

VCCO_1G21

VCCO_1J18

VCCO_1L16

VCCO_1L21

VCCO_1N18

VCCO_1R21

VCCO_1U18

VCCO_1W21

VCCO_2AA11

VCCO_2AA15

VCCO_2AA19

VCCO_2AA3

VCCO_2AA7

VCCO_2T13

VCCO_2T9

VCCO_2V12

VCCO_2V16

VCCO_2V8

VCCO_2W5

VCCO_3C2

VCCO_3F4

VCCO_3F6

VCCO_3G2

VCCO_3J5

VCCO_3L2

VCCO_3L7

VCCO_3N5

VCCO_3R2

VCCO_3U5

VCCO_3W2

U1F
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GNDA1

GNDA22

GNDAA13

GNDAA17

GNDAA5

GNDAA9

GNDAB1

GNDAB22

GNDB13

GNDB17

GNDB5

GNDB9

GNDD18

GNDD4

GNDE11

GNDE15

GNDE2

GNDE21

GNDE7

GNDG18

GNDG5

GNDH7

GNDJ11

GNDJ13

GNDJ15

GNDJ2

GNDJ21

GNDJ9

GNDK10

GNDK12

GND K14

GND L11

GND L13

GND L18

GND L5

GND L9

GND M10

GND M12

GND M14

GND N11

GND N13

GND N17

GND N2

GND N21

GND N9

GND P10

GND P12

GND P14

GND R18

GND R5

GND U2

GND U21

GND U7

GND V10

GND V14

GND V4

GND W16

GND W19

GND W7

U1G
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NCE8

NCF8

NCE10

NCF10

NCG11

NCH11

NCG8

NCF9

NCH12

NCF12

NCG9

NCH10

NCW18

NCY18

NCT16

NCT15

NCU17

NCU16

NCV19

NCV18

NCR16

NCR15

NCV17

NCW17

NCY16

NCW15

NCV13

NCW13

NCW14

NC Y14

NC T12

NC U12

NC T14

NC R13

NC R11

NC T11

NC W10

NC Y10

NC W8

NC V7

NC W9

NC Y8

NC U9

NC V9

NC T8

NC U8

NC T10

NC U10

NC W6

NC Y6

NC Y5

NC AB5

NC U6

NC V5

NC R9

NC R8

NC T7

NC R7

U1H
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1V2

3V3

100u
C46

100u
C78

100u
C79

3V3

1V2

100u
C52

100u
C58

100u
C77

4.7u
C86

4.7u
C87

VCCAUX, IO banks 1,2,3

IO bank 0  (used to be 1.8v, not anymore)VCCINT

4.7u
C85

capacitor quantities from Xilinx design guide: UG393

4.7u
C80

4.7u
C81

4.7u
C82

4.7u
C83

4.7u
C84

470n
C102

470n
C103

470n
C104

470n
C105

470n
C106

3V3

470n
C88

470n
C89

470n
C90

470n
C91

470n
C92

470n
C93

470n
C94

470n
C95

470n
C96

470n
C97

470n
C98

470n
C99

470n
C100

470n
C101

3V3

3V3
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CAM_SDA
CAM_SCLPA18 / TWCK0 K9

PA15 D4

PA17 / TWD0 / SPCK0 D1PA16 / SPCK1 / AD7 K11

PA26 / SPI0_MOSI B11

PA14 D5

PA11 / TXD0 D3

PA2 / AD0 H12

PA21 / MCDA0 / PWML0 C11

PA29 / SPI0_NPCS1 C10

PA3 / PWMFI1 / AD1 H10

PA6 / NCS0 / AD3 J12

PA4 / AD2 J11

PA22 / MCDA1 / AD4 J10

PA19 / MCCK / PWMH1 J9

PA12 / RXD1 / PWML1 C2

PA25 / SPI0_MISO B12

PA13 / TXD1 / PWMH2 C1

PA10 / RXD0 B1

PA20 / MCCDA / PWML2 L10

PA28 / SPI0_NPCS0 A11

PA1 / CAN_RX0 G4

PA27 / SPI0_SPCK A12

PA8 / URXD / PWMH0 G3PA7 / NCS1 G2

PA5 / PWMFI0 G1

PA9 / UTXD A1

PA0 / CAN_TX0 / PWML3 F4

PA24 / MCDA3 / AD6 K12PA23 / MCDA2 / AD5 K10

U3A

PB22 C4

PB25 C3

PB15 / CAN_RX1 / PWMH3 / DAC0 M12

PB2 / ETX0 B10

PB8 / EMDC / PWML6 B8

PB21 / RXD2 / SPI0_NPCS2 / AD14 E12

PB19 / RK / PWML3 / AD12 E11

PB5 / ERX0 D9

PB12 / TWD1 / PWMH0 / AD8 H11

PB1 / ETXEN E9

PB27 J7

PB16 / PWML0 / DAC1 L12

PB11 / UOTGID C7

PB7 / ERXER / PWML5 C8

PB3 / ETX1 B9

PB0 / ETXCK / EREFCK D10

PB4 / ECRSDV / ERXDV A9

PB26 B2

PB18 / RD / PWML2 / AD11 G12

PB24 / SCK2 / NCS2 B3

PB13 / TWCK1 / PWMH1 / AD9 G11

PB9 / EMDIO / PWML7 B7

PB6 / ERX1 / PWML4 A8

PB10 / UOTGVBOF A7

PB23 / SPI0_NPCS3 A2

PB20 / TXD2 / SPI0_NPCS1 / AD13 F11

PB17 / RF / PWML1 / AD10 F12

PB14 / CAN_TX1 / PWMH2 A3

U3B

PC3 / PWMH0 K6

PC25 D7

PC29 C12

PC6 / PWML2 K7

PC7 / PWMH2 K8

PC27 D6

PC8 / PWML3 M9

PC22 / PWML5 C5

PC18 / PWMH6 E10

PC1 L6

PC19 / PWMH5 D12

PC30 D11

PC10 / ECRS C9

PC11 / ERX2 H9

PC12 / ERX3 H8

PC23 / PWML6 B5

PC21 / PWML4 C6

PC16 / ETX3 G8

PC2 / PWML0 L7

PC4 / PWML1 A10

PC15 / ETX2 G9

PC13 / ECOL G10

PC20 / PWMH4 A6

PC9 / PWMH3 L9

PC28 B4

PC5 / PWMH1 L8

PC24 / PWML7 A5

PC26 A4

PC17 / ETXER F9

PC14 / ERXCK F10

U3C

PD8 F1

PD0 / MCDA4 D2

PD5 / RXD3 E5PD4 / TXD3 E4PD3 / MCDA7 E3PD2 / MCDA6 E2PD1 / MCDA5 E1

PD10 J3PD9 F3

PD6 / PWMFI2 F2

PD7 F5

U3D

DHS_DM L2DHS_DP L1VBUS M4

DFS_DP M1

DFS_DM M2

U3F

MCU_URXD1
MCU_UTXD1

MCU_FLASH_CS

MCU_SCK

MCU_MISO
MCU_MOSI

FLASH_SEL

EXTERN_DE

EXTERN_RO
EXTERN_DI

SDA_1
SCL_1

2k2
R63

3V3

SCL_1

2k2
R64

SDA_1

I2C pullups

F1_HV_EN
F0_HV_EN

F0_LV_EN

F1_LV_EN

F2_HV_EN

F2_LV_EN

F3_HV_EN

F3_LV_EN

3V8_EN

9V_EN

FPGA_TCK

FPGA_TDI
FPGA_TDO
FPGA_TMS

FPGA_DONE

FPGA_INIT_B

MCU_EREFCLK
MCU_ETX_EN
MCU_ETX_0
MCU_ETX_1
MCU_ERX_DV
MCU_ERX_0
MCU_ERX_1
MCU_ERX_ER
MCU_MDC
MCU_MDIO

MCU_MDIO

FPGA_PROGRAM_B

MCU_TXD0
MCU_RXD0

MCU_MUXED_RO
MCU_MUXED_DI

MCU_RS485_4_DE

MCU_RS485_3_DE

MCU_RS485_0_DE

RS485_SEL

MCU_RS485_2_DE

MCU_RS485_MUX_A2

MCU_RS485_MUX_A1

MCU_RS485_MUX_A0

blinking lights

2k2
R82

MDIO pullup

D8
330R83

D9
330R84

LED_0
LED_1

LED_0

LED_1

MCU_RS485_1_DE

MCU_FPGA_CS

T

100k
R87

T

100k
R86

62.0k
R88

62.0k
R89

3V3

TEMP_1TEMP_0

TEMP_0

TEMP_1

MCU_AUX_PC8

MCU_AUX_PB15

MCU_AUX_PA20

MCU_AUX_PC9

MCU_AUX_PC5

MCU_AUX_PC2
MCU_AUX_PC1

100n
C128

100n
C127

CAM_SDA CAM_SCL

2k2
R92

2k2
R93

more I2C pullups
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ADVREF M11

XIN_32 M5

PC0 / ERASE B6

XIN J1

NRST J8

FWUP J6

XOUT_32 M6

TST J5

PB31 / TMS / SWDIO J4

PB29 / TDI H4PB28 / TCK / SWCK H3

PB30 / TDO / TRACESWO H2

XOUT H1

NRST_B K4

SHDN K5JTAG_SEL L4

U3E

1 2
3 4
5 6
7 8
9 10
11 12

J3

EXTERN_TDI
EXTERN_TCLK

MCU_NRST

MCU_TDO
EXTERN_TMS

MCU_ERASE

1 3

GND2

GND4

X1

CRYSTAL

10p
C32

10p
C44

XIN XOUT

XIN
XOUT

MCU_VDDA

EXTERN_TDI
MCU_NRST
EXTERN_TCLK
EXTERN_TDO
EXTERN_TMS

MCU_UTXD1
MCU_URXD1
MCU_ERASE3V3 EXTERN_A

EXTERN_B
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VDD_IO D8

VDD_UTMI L3

VDD_CORE K1

GND_BU L5

VBG M3

GND_PLL J2

VDD_CORE E8

VDD_CORE E7

VDD_CORE E6

VDD_OUT M7

AGND M10

VDD_IO H7

VDD_CORE H6

VDD_BU H5

VDD_PLL K3

GND_UTMI K2

GND G5GND G7

GND G6

VDD_A L11

GND F6

GND F7

VDD_IO F8

VDD_IN M8

U3G

3V3

6k8 1%
R48

10p
C21

10u
C22

4.7u
C28

100n
C23

100n
C24

100n
C25

100n
C29

100n
C30

100n
C31

100n
C26

100n
C27

100n
C33

MCU_VDDA

10u
C129

100n
C130

MCU_VDDA

L11

3V3
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RS485_3_A

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80

J1

RS485_3_B

RS485_4_A
RS485_4_B

RS485_2_B

RS485_1_A
RS485_1_B

RS485_0_A
RS485_0_B

4 fingers @ 1.5A = 3 pins * 4 = 12 pwr, 10 gnd

1 pwr, 1 gnd for palm

5 channels rs485 = 10 pins

total fingers + palm = 34

21 signals per camera = 42

1 power, 1 gnd per camera = 4

F0_POWER

F1_POWER

RS485_2_A

9V

3V8

total gnd: 10 fingers, 1 palm, 2 cams = 13

CAM_D7_1
CAM_D9_1
CAM_D8_1
CAM_D6_1
CAM_D5_1

CAM_LINE_VALID_1
CAM_D2_1
CAM_D0_1

CAM_SYSCLK_1
CAM_EN_1

CAM_EXPOSURE_1
CAM_STROBE_1
CAM_RESET_1
CAM_STFRM_1
CAM_SCL
CAM_PCLK_1
CAM_STLN_1
CAM_FRAME_VALID_1
CAM_D1_1
CAM_D4_1
CAM_D3_1

CAM_EXPOSURE_0
CAM_STLN_0
CAM_LINE_VALID_0
CAM_D9_0
CAM_D8_0
CAM_FRAME_VALID_0
CAM_D7_0
CAM_D6_0
CAM_STFRM_0
CAM_STROBE_0
CAM_PCLK_0
CAM_SDA

CAM_RESET_0
CAM_D5_0
CAM_D1_0

CAM_D2_0
CAM_D3_0
CAM_EN_0

CAM_D4_0

CAM_D0_0
CAM_SYSCLK_0

F2_POWER

F3_POWER
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AVDDL9

AVDDH1

VSS29

DVDDH16

DVDDL14

TXD0 19TXD1 20TXD2 21TXD3 22

DVDDL18

DVDDH34

GTX_CLK 24

TX_EN 25

DVDDL23

RXD3/MODE3 27

RXD2/MODE2 28

DVDDH40

DVDDL26

RXD1/MODE1 31

RXD0/MODE0 32

RXDV/CLK125_EN 33

RX_CLK/PHAD2 35

MDC 36

MDIO 37

INT_N 38

DVDDL39

AVDDL_PLL44

AVDDH12

AVDDH47

PAD_GND49

LED2/PHYAD115

LED1/PHYAD017

CLK125_NDO/LED_MODE41

LDO_O43

ISET48

TXRXP_C 7

TXRXM_C 8

TXRXP_D 10

TXRXM_D 11

XO 45

XI 46

TXRXP_A 2

TXRXM_A 3

AVDDL4

TXRXP_B 5

TXRXM_B 6

VSS_PS13

DVDDL30

RESET_N42

U2

TXRX0_P
TXRX0_N

TXRX1_P
TXRX1_N

TXRX2_P
TXRX2_N

TXRX3_P
TXRX3_N

TXRX0_P

TXRX0_N

TXRX1_P

TXRX1_N

TXRX2_P

TXRX2_N

TXRX3_P

TXRX3_N

PHY_25MHZ

PHY_TXD3
PHY_TXD2
PHY_TXD1
PHY_TXD0
PHY_TXCLK
PHY_TXEN

PHY_RXD3
PHY_RXD2
PHY_RXD1
PHY_RXD0
PHY_RXDV
PHY_RXCLK

PHY_LED1
PHY_LED2

MD0+ 11

MD0- 10

MD1+ 4

MD1- 5

MD2+ 3

MD2- 2

MD3+ 8

MD3- 9

LED1_A14

LED1_C13

LED2_A16

LED2_C15

SHIELD S

MD0CT 12

MD1CT 6

MD2CT 1

MD3CT 7

J2

MAGJACK

100nC1

100nC2

100nC3

100nC4

4k99  1%R54

PHY_MDC

PHY_RESET_RAMP

PHY_RESET_RAMP

D6
10k
R55

PHY_RESET_N

D7

10u
C45

this allows warm reset. see KSZ9021 datasheet

PHY_INT_N

2k2
R69

PHY_INT_N

PHY_RXDV

1k
R70

disable the 125 mhz otuput clock

PHY_LED1

PHY_LED2

PHY_RXCLK

phy address: 0x07

10k
R71

10k
R72

10k
R73

PHY_LED1

PHY_LED2

330R65

330R66

10k
R67

CLK125_NDO

CLK125_NDO

Single LED mode

PHY_LDO_O

L63V3

100n
C47

L73V3

100n
C53

PHY_DVDDH

PHY_AVDDH

10n
C48

10n
C49

10n
C50

10n
C54

10n
C55

10n
C56

PHY_DVDDH

PHY_AVDDH

100n
C59

10n
C60

L8

L9

47u
C61

L10

2k2
R68

PHY_MDIO

10u
C62

100n
C63

10n
C64

PHY_AVDD_PLL

PHY_AVDD_PLL

10u
C65

100n
C66

10n
C67

10n
C68

PHY_AVDDL

10u
C69

100n
C70

10n
C71

10n
C72

PHY_DVDDL

10n
C73

10n
C74

10n
C75

10n
C76

PHY_DVDDH

PHY_DVDDH

PHY_DVDDH

PHY_DVDDH

PHY_DVDDH

PHY_AVDDL

PHY_DVDDL

47u
C51

47u
C57

1MR75

1V2
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VCC 10

VL 1

RO 2

DE 3

RE 4

DI 5

A 8

B 9

GND 6

PAD 11

U9

MAX13431E

3V3

RS485_4_RO
RS485_4_DE

RS485_4_DI

120
R9

RS485_4_B

RS485_4_A

VCC 10

VL 1

RO 2

DE 3

RE 4

DI 5

A 8

B 9

GND 6

PAD 11

U10

MAX13431E

3V3

RS485_0_RO
RS485_0_DE

RS485_0_DI

120
R10

RS485_0_B

RS485_0_A

VCC 10

VL 1

RO 2

DE 3

RE 4

DI 5

A 8

B 9

GND 6

PAD 11

U11

MAX13431E

3V3

RS485_1_RO
RS485_1_DE

RS485_1_DI

120
R11

RS485_1_B

RS485_1_A

VCC 10

VL 1

RO 2

DE 3

RE 4

DI 5

A 8

B 9

GND 6

PAD 11

U12

MAX13431E

3V3

RS485_2_RO
RS485_2_DE

RS485_2_DI

120
R12

RS485_2_B

RS485_2_A

VCC 10

VL 1

RO 2

DE 3

RE 4

DI 5

A 8

B 9

GND 6

PAD 11

U13

MAX13431E

3V3

RS485_3_RO
RS485_3_DE

RS485_3_DI

120
R13

RS485_3_B

RS485_3_A

VCC 10

VL 1

RO 2

DE 3

RE 4

DI 5

A 8

B 9

GND 6

PAD 11

U28

MAX13431E

3V3

EXTERN_RO
EXTERN_DE

EXTERN_DI

120
R51

EXTERN_B

EXTERN_A

100nC121

100nC119

100nC117

100nC120

100nC118

100nC122

MCU owns rs485 channels unless it drives RS485_SEL low

1A4

2A7

3A9

4A12

1B1 2

1B2 3

2B1 5

2B2 6

3B1 11

3B2 10

4B1 14

4B2 13

S1

OE15

VCC16

GND8

GND17

U31

74CBTLV3257

RS485_SEL

RS485_0_DI

1A4

2A7

3A9

4A12

1B1 2

1B2 3

2B1 5

2B2 6

3B1 11

3B2 10

4B1 14

4B2 13

S1

OE15

VCC16

GND8

GND17

U32

74CBTLV3257

RS485_SEL

3V3

1A4

2A7

3A9

4A12

1B1 2

1B2 3

2B1 5

2B2 6

3B1 11

3B2 10

4B1 14

4B2 13

S1

OE15

VCC16

GND8

GND17

U33

74CBTLV3257

RS485_SEL

3V3

S12

S23

S34

S45

S510

S69

S78

S87 D 6

A0 15

A1 14

A2 13

EN 16VDD 11

GND 12

PAD PAD

VSS 1

U34

ADG1608

MCU_RS485_MUX_A0

100nC123

MCU_RS485_MUX_A1
MCU_RS485_MUX_A2

3V3

MCU_MUXED_RO

RS485_1_RO
RS485_0_RO

RS485_2_RO

RS485_3_RO
RS485_4_RO

RS485_2_DE

RS485_2_DI

RS485_1_DE

RS485_1_DI

RS485_0_DE

RS485_4_DE

RS485_4_DI

RS485_3_DI

RS485_3_DE

10k
R74

3V3

MCU_MUXED_DI

MCU_RS485_0_DE

MCU_RS485_4_DE

MCU_MUXED_DI

FPGA_RS485_0_DI

FPGA_RS485_4_DI

FPGA_RS485_0_DE

FPGA_RS485_4_DE

MCU_RS485_2_DE

MCU_MUXED_DI

MCU_RS485_1_DE

MCU_MUXED_DI

FPGA_RS485_2_DE

FPGA_RS485_2_DI

FPGA_RS485_1_DE

FPGA_RS485_1_DI

FPGA_RS485_3_DI

FPGA_RS485_3_DE
MCU_MUXED_DI

MCU_RS485_3_DE

100n
C131

100n
C132

100n
C133
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V+ 1INPUT2

SOURCE 3

NC6

NC7

NC8 GATE 5

GND4

GND9

U14

MIC5060

V+ 1INPUT2

SOURCE 3

NC6

NC7

NC8 GATE 5

GND4

GND9

U16

MIC5060

V+ 1INPUT2

SOURCE 3

NC6

NC7

NC8 GATE 5

GND4

GND9

U18

MIC5060

V+ 1INPUT2

SOURCE 3

NC6

NC7

NC8 GATE 5

GND4

GND9

U20

MIC5060

V+ 1INPUT2

SOURCE 3

NC6

NC7

NC8 GATE 5

GND4

GND9

U15

MIC5060

V+ 1INPUT2

SOURCE 3

NC6

NC7

NC8 GATE 5

GND4

GND9

U17

MIC5060

V+ 1INPUT2

SOURCE 3

NC6

NC7

NC8 GATE 5

GND4

GND9

U19

MIC5060

V+ 1INPUT2

SOURCE 3

NC6

NC7

NC8 GATE 5

GND4

GND9

U21

MIC5060

High-voltageLow-voltage

VBUS8

VIN+10

VIN-9

GND7

VS+ 6

A1 1

A0 2

ALERT 3

SDA 4

SCL 5

U23

INA226

VBUS8

VIN+10

VIN-9

GND7

VS+ 6

A1 1

A0 2

ALERT 3

SDA 4

SCL 5

U25

INA226

VBUS8

VIN+10

VIN-9

GND7

VS+ 6

A1 1

A0 2

ALERT 3

SDA 4

SCL 5

U24

INA226

VBUS8

VIN+10

VIN-9

GND7

VS+ 6

A1 1

A0 2

ALERT 3

SDA 4

SCL 5

U26

INA226

Power metering

Q3

Q5

Q7

Q8

Q6

Q4

Q2

Q1
9V

9V

9V

9V

D2

D3

D4

D5

10R14

10R15

10R16

10R17

F0_LV_EN

F1_LV_EN

F2_LV_EN

F3_LV_EN

0R01
R18

F0_POWER

24V

24V

24V

24V

0R01
R19

0R01
R20

0R01
R21

F1_POWER

F2_POWER

F3_POWER

F1_HV_EN

F2_HV_EN

F3_HV_EN

F0_HV_EN

3V3

3V3

3V3

3V3

SDA_1
SCL_1

3V3

3V3

3V3

3V3
4.7uC11

4.7uC14

4.7uC17

4.7uC20

10k
R36

10k
R38

10k
R40

10k
R42

4.7u
C10

4.7u
C13

4.7u
C16

4.7u
C19

10k
R41

10k
R35

10k
R37

10k
R39

100nC9

100nC12

100nC15

100nC18

SDA_1
SCL_1

SDA_1
SCL_1

SDA_1
SCL_1

SCL_1

SDA_1

F0_POWER

F1_POWER

F2_POWER

F3_POWER
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GNDA7

GNDB7

GNDC7

GNDD7

GNDE7

GNDA6

GNDB6

GNDC6

GNDD6

GNDE6

GNDF6

GNDA5

GNDB5

GNDC5

GNDD5

GNDE5

GNDD4

GNDE4

GNDD3

GNDE3

GNDD2

GNDE2

GNDD1

GNDE1

VIN H1VIN G1VIN H2VIN G2VIN H3VIN G3

SHARE F7

SYNC G6ADJ H7RT G7

PGOOD H6

AUX F5

BIAS G5

RUN/SS H5

VOUT A4

VOUT B4

VOUT C4

VOUT A3

VOUT B3

VOUT C3

VOUT A2

VOUT B2

VOUT C2

VOUT A1

VOUT B1

VOUT C1

U5

LTM8023

3V3 Supply

49k9R1
154kR2

GNDA7

GNDB7

GNDC7

GNDD7

GNDE7

GNDA6

GNDB6

GNDC6

GNDD6

GNDE6

GNDF6

GNDA5

GNDB5

GNDC5

GNDD5

GNDE5

GNDD4

GNDE4

GNDD3

GNDE3

GNDD2

GNDE2

GNDD1

GNDE1

VIN H1VIN G1VIN H2VIN G2VIN H3VIN G3

SHARE F7

SYNC G6ADJ H7RT G7

PGOOD H6

AUX F5

BIAS G5

RUN/SS H5

VOUT A4

VOUT B4

VOUT C4

VOUT A3

VOUT B3

VOUT C3

VOUT A2

VOUT B2

VOUT C2

VOUT A1

VOUT B1

VOUT C1

U6

LTM8023

9V

9V finger supply

49k9R3
48k7R4

GNDA7

GNDB7

GNDC7

GNDD7

GNDE7

GNDA6

GNDB6

GNDC6

GNDD6

GNDE6

GNDF6

GNDA5

GNDB5

GNDC5

GNDD5

GNDE5

GNDD4

GNDE4

GNDD3

GNDE3

GNDD2

GNDE2

GNDD1

GNDE1

VIN H1VIN G1VIN H2VIN G2VIN H3VIN G3

SHARE F7

SYNC G6ADJ H7RT G7

PGOOD H6

AUX F5

BIAS G5

RUN/SS H5

VOUT A4

VOUT B4

VOUT C4

VOUT A3

VOUT B3

VOUT C3

VOUT A2

VOUT B2

VOUT C2

VOUT A1

VOUT B1

VOUT C1

U7

LTM8023

1V2 Supply

105kR5
953kR7

3V3

24V

24V 24V

24V

IN+1 12

IN-1 11

IN+2 15

IN-2 14

IN+3 2

IN-3 1

VS4

VPU16

PV10

CRITICAL9

GND3

TC13

WARNING8

GND17

SDA7

SCL6

A05

U27

INA3221

100n
C6

10R22

10R25
0R01
R23

10R28

10R31
0R01
R29

100n
C7

3V3

3V3

3V3_SHUNT100nC5

10kR24
10kR26
10kR27

10kR30

3V3

SDA_1
SCL_1

L1
L2

L4

GNDA7

GNDB7

GNDC7

GNDD7

GNDE7

GNDA6

GNDB6

GNDC6

GNDD6

GNDE6

GNDF6

GNDA5

GNDB5

GNDC5

GNDD5

GNDE5

GNDD4

GNDE4

GNDD3

GNDE3

GNDD2

GNDE2

GNDD1

GNDE1

VIN H1VIN G1VIN H2VIN G2VIN H3VIN G3

SHARE F7

SYNC G6ADJ H7RT G7

PGOOD H6

AUX F5

BIAS G5

RUN/SS H5

VOUT A4

VOUT B4

VOUT C4

VOUT A3

VOUT B3

VOUT C3

VOUT A2

VOUT B2

VOUT C2

VOUT A1

VOUT B1

VOUT C1

U22

LTM8023

3.8V Camera Supply

49k9R49
130kR50

24V

L5 3V8

9V_EN

3V8_EN

10k
R52

1V2_SHUNT

10k
R53

100u
C43

22u
C41

22u
C37

3V3_SHUNT

2.2u 50VC34 2.2u 50VC35

2.2u 50VC39

2.2u 50VC38

10u 25V
C36

1V2_SHUNT

1V2

24V

1
2

J4 24V

D1
10V Zener

Q10
PMOS

100kR91
10M
R90

100n 50V
C134

DNP; may need to use pigtail
Screw terminal: digikey #A98036

channel #3 is unused
handled per datasheet
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4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

J5

AUX_15
AUX_22
AUX_19
AUX_21
AUX_27

AUX_31
AUX_26
AUX_29
AUX_30

AUX_24
AUX_20
AUX_25
AUX_28 AUX_2

AUX_0
AUX_1
AUX_3
AUX_4
AUX_5
AUX_6
AUX_8
AUX_7

3V3AUX_17
AUX_18
AUX_16
AUX_14
AUX_12
AUX_32
AUX_23
AUX_13
AUX_9

AUX_11
AUX_10


