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HDMI AND ETHERNET TO 
FPGA BOARD 029-1405-XX
via flat flex circuit

Pinouts arranged for board-bottom-side mating of
connector on 029-2017-01, and board-top-side
mating on 029-1405-01.

Schematic, top level
other blocks delete for proprietary reasons. 

5VDC_HDMI
GND GND

Z4

13 - SBC DP to HDMI Connectors

HDMI_TO_FPGA_CONN_SDA

HDMI_TO_FPGA_CONN_D2P
HDMI_TO_FPGA_CONN_D2N

HDMI_TO_FPGA_CONN_D1P
HDMI_TO_FPGA_CONN_D1N

HDMI_TO_FPGA_CONN_D0P
HDMI_TO_FPGA_CONN_D0N

HDMI_TO_FPGA_CONN_CKP
HDMI_TO_FPGA_CONN_CKN

HDMI_TO_FPGA_CONN_SCL

HDMI_TO_FPGA_CONN_CEC-EN
HDMI_FROM_FPGA_CONN_HPD

HDMI_1.1V_GOOD1
HDMI_1.1V_GOOD2

HDMI1_1.1V_EN
HDMI2_1.1V_EN

18 - SBC USB x 8

5VDC_USB2
USB_2-
USB_2+

USB_SSRX2-
USB_SSRX2+
USB_SSTX2-
USB_SSTX2+

5VDC_USB1

USB_1+
USB_1-

Z3

05-01 - USB 3.0 to Ethernet

5VDC_USB2
USB_2-
USB_2+
USB_SSRX2-
USB_SSRX2+
USB_SSTX2-
USB_SSTX2+

USB-ETN_ETNACT

MDI3-_T
MDI3+_T

MDI2-_T
MDI2+_T

MDI1-_T
MDI1+_T

MDI0-_T
MDI0+_T

J8

SKT HI SPEED DIFF PAIRS

004-1347-01
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24
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1416
16
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1820
20

22
2224
24

26
2628
28

30
3032
32

34
3436
36

38
3840
40

G1
G1

G2
G2

G3
G3

G4
G4

HDMI_SOURCE_ALIVEHDMI_TO_FPGA_CONN_D2P
HDMI_TO_FPGA_CONN_D2N

HDMI_TO_FPGA_CONN_D1P
HDMI_TO_FPGA_CONN_D1N

HDMI_TO_FPGA_CONN_D0P
HDMI_TO_FPGA_CONN_D0N

HDMI_TO_FPGA_CONN_CKP
HDMI_TO_FPGA_CONN_CKN

HDMI_TO_FPGA_CONN_SDA
HDMI_TO_FPGA_CONN_SCL

HDMI_TO_FPGA_CONN_CEC-EN
HDMI_FROM_FPGA_CONN_HPD

5VDC_USB2
USB_2-
USB_2+
USB_SSRX2-
USB_SSRX2+
USB_SSTX2-
USB_SSTX2+

USB-ETN_ETNACT

MDI2-_T
MDI2+_T

MDI3+_T
MDI3-_T

MDI0-_T
MDI0+_T

MDI1+_T
MDI1-_T
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SBC pin 32 has internal 100K PD. 
SBC pin 33 has internal 100K PU. 

1

2

NOT CONNECTED PER DONGLE REF DES. 
IF NOT FUNCTIONAL, TRY CONNECTING
AUX TO HERE.

SBC pin 32 has internal 100K PD. 
SBC pin 33 has internal 100K PU. 

1

2

NOT CONNECTED PER DONGLE REF DES. 
IF NOT FUNCTIONAL, TRY CONNECTING
AUX TO HERE.

REFERENCE DOCUMENT
http://www.ti.com/lit/an/slla358/slla358.pdf

3

3

3

STANDARD HDMI 
INTERNAL CONNECTOR 
TO FPGA BOARD

RUGGED HDMI 
EXTERNAL CONNECTOR
TO AIRCRAFT WIRING

2

DESIGN NOTES: 
--------------------------------------------------------------------------------------
--- HDMI CONN CEC PIN NOT CONNECTED IN SBC
     REFERENCE DESIGN.

--- Redriver is recommended by COMe-bKL6 for UHD resolutions.

--- SPEC RECOMMENDS 7.06K, BUT 7.06K IS NOT 
     READILY AVAILABLE VALUE.  7.15K AT 0.1% IS 
     STILL WITHIN TOLERANCE.

1

LAYOUT NOTES:                 
----------------------------------------------------------------------------------------
---  Place ESD clamps over signals at connector. 
     See Semtec spec for RCLAMP0524P.TCT for Routing Guidelines.

3

--- see DisplayPort Trace Routing Guidelines in section 6.5.6 of 
     PICMG COM Express Carrier Design Guide  rev 2.0R C.1.
--- NXP DisplayPort Layout Guidelines: 
    http://www.nxp.com/documents/application_note/AN10798.pdf

Previous 787 designs removed ESD suppressors,
but maybe because they were tied to chassis.  Tied
to GND here, but DNP like 787 parts if necessary. 

325mA max @ 1.1VDC

50mA max @ 3.3VDC

325mA max @ 1.1VDC

50mA max @ 3.3VDC

4

4

4 --- per COMe-bKL6 mfr:  "There is no capacitor on 
    DDI[n]_PAIR[0:3] signals on the COMe-bKL6 module." 
    Whereas older modules did. 

5

5

5 --- recommened per PICMG COM.0 Rev 3.0: blocking
    FET on HPD *shall* be included.  However, this design
    has a HDMI redriver prior to interface connector. 

REVISIT SN65DP159RGZ REF DESIGN IF
ISSUES ARISE.

--- SN65DP159 IN HDMI RETIMER MODE AT 1G-6Gbps

HDMI_1.1V_GOOD1

HDMI_1.1V_GOOD2

HDMI_TO_FPGA_CONN_D2P
HDMI_TO_FPGA_CONN_D2N

HDMI_TO_FPGA_CONN_D1P
HDMI_TO_FPGA_CONN_D1N

HDMI_TO_FPGA_CONN_D0P
HDMI_TO_FPGA_CONN_D0N

HDMI_TO_FPGA_CONN_CKP
HDMI_TO_FPGA_CONN_CKN

HDMI_TO_FPGA_CONN_SCL

HDMI_TO_FPGA_CONN_CEC-EN
HDMI_FROM_FPGA_CONN_HPD

HDMI_TO_FPGA_CONN_SDA

HDMI1_1.1V_EN

HDMI2_1.1V_EN

3.3VDC_HDMI13.3VDC_CPU

3.3VDC_HDMI2

3.3VDC_CPU

3.3VDC_HDMI1

GND

1.1VDC_HDMI1

3.3VDC_HDMI1

GND

5VDC_HDMI

GND

3.3VDC_HDMI1

GND

3.3VDC_HDMI1

GND

GND

3.3VDC_CPU

3.3VDC_HDMI2 5VDC_HDMI

3.3VDC_HDMI2 3.3VDC_HDMI2

3.3VDC_HDMI2

GND

GND
1.1VDC_HDMI2

GND

GND GND

GND GND

GND

5VDC_HDMI

GND GND GND

3.3VDC_HDMI2 1.1VDC_HDMI2

GND GND

GND

3.3VDC_HDMI1 1.1VDC_HDMI1

GND GND

GND

3.3VDC_HDMI1

3.3VDC_HDMI2

GND

5VDC 5VDC_HDMI

C134
10uF 6.3V

C107
0.1uF 50V

FB

FB3

120ohm 200mA

R85

D
N

P
-0

00
0-

01

R103
100K 0402

R113

D
N

P
-0

00
0-

01

C122
1uF 50V

R99
1.5K 1% 0402

C132
0.1uF 50V

C125
1uF 50V

C113

0.1uF 50V

R95
7.15K 0.1% 0603

U18
SN65DP159RGZ
010-0835-01

IN_D2p
2

IN_D2n
3

HPD_SRC
4

IN_D1p
5

IN_D1n
6

GND PAD
49

IN_D0p
8

IN_D0n
9

I2C_EN/PIN
10

IN_CLKp
11

IN_CLKn
12

VCC
13

VDD
14

SCL_CTL
15 SDA_CTL
16

GND
41

PRE_SEL
20

EQ_SEL/A0
21

VSADJ
22 VDD

23

VDD
24

OUT_CLKn
25OUT_CLKp
26

HDMI_SEL/A1
27

OUT_D0n
28OUT_D0p
29

GND
30

OUT_D1n
31OUT_D1p
32

HPD_SNK
33

OUT_D2n
34OUT_D2p
35

VDD
48

SCL_SNK
38SDA_SNK
39

SLEW_CTL
40

OE
42

VCC
43

SCL_SRC
46 SDA_SRC
47

VDD
37

AUX_SRCp
45

AUX_SRCn
44 NC

17

CEC_EN
18

TX_TERM_CTL
36

SWAP/POL
1

GND
7

GND
19

C98 0.1uF 50V

R83

D
N

P
-0

00
0-

01

C131
0.1uF 50V

R118
7.15K 0.1% 0603

C140

0.1uF 50V

C130 0.1uF 50V

R89

66.5K 1% 0402

R593
10K 1/16W

C102 0.1uF 50V

R109

D
N

P
-0

00
0-

01

R96
22K 0603

R97
1.5K 1% 0402

U19
LP5912, 1.1V

OUT
1

NC
2

PG
3

EN
4

G
N

D
5

IN
6

G
N

D
P

A
D

7

C138

0.1uF 50V

C105 0.1uF 50V

C136

0.1uF 50V

C103 0.1uF 50V

C121 0.1uF 50V

R92

D
N

P
-0

00
0-

01

C118
1uF 50V

C119
1uF 50V

R116

66.5K 1% 0402

R107
D

N
P

-0
00

0-
01

U23
SN65DP159RGZ
010-0835-01

IN_D2p
2

IN_D2n
3

HPD_SRC
4

IN_D1p
5

IN_D1n
6

GND PAD
49

IN_D0p
8

IN_D0n
9

I2C_EN/PIN
10

IN_CLKp
11

IN_CLKn
12

VCC
13

VDD
14

SCL_CTL
15 SDA_CTL
16

GND
41

PRE_SEL
20

EQ_SEL/A0
21

VSADJ
22 VDD

23

VDD
24

OUT_CLKn
25OUT_CLKp
26

HDMI_SEL/A1
27

OUT_D0n
28OUT_D0p
29

GND
30

OUT_D1n
31OUT_D1p
32

HPD_SNK
33

OUT_D2n
34OUT_D2p
35

VDD
48

SCL_SNK
38SDA_SNK
39

SLEW_CTL
40

OE
42

VCC
43

SCL_SRC
46 SDA_SRC
47

VDD
37

AUX_SRCp
45

AUX_SRCn
44 NC

17

CEC_EN
18

TX_TERM_CTL
36

SWAP/POL
1

GND
7

GND
19

C129 0.1uF 50V

R102
1M 1% 0402

R101
22K 0603

U21
LP5912, 1.1V

OUT
1

NC
2

PG
3

EN
4

G
N

D
5

IN
6

G
N

D
P

A
D

7

R104
100K 0402

R90

D
N

P
-0

00
0-

01

C112

0.1uF 50V

R114

D
N

P
-0

00
0-

01

C116

0.1uF 50V

R105

D
N

P
-0

00
0-

01

TP52

J9

HDMI RECEPT RA

TMDS Data2+
1

TMDS Data2 Shield
2

TMDS Data2-
3

TMDS Data1+
4

TMDS Data1 Shield
5

TMDS Data1-
6

TMDS Data0+
7

TMDS Data0 Shield
8

TMDS Data0-
9

TMDS Clock+
10

TMDS Clock Shield
11

TMDS Clock-
12

CEC
13

Reserved
14

SCL
15

SDA
16

DDC/CEC Ground
17

+5V Power
18

Hot Plug Detect
19

Case 1
20Case 2
21

Case 3
22Case 4
23

R75
1.5K 1% 0402

C127 0.1uF 50V

R86

D
N

P
-0

00
0-

01

R82

D
N

P
-0

00
0-

01

R73
1.5K 1% 0402

R111

66.5K 1% 0402

R112

66.5K 1% 0402

C109
10uF 6.3V

C133
0.1uF 50V

R80 100K 0402

C115

0.1uF 50V

R87
100K 0402

R100
1.5K 1% 0402

C141
10uF 6.3V

R88

66.5K 1% 0402

C99 0.1uF 50V

R594
10K 1/16W

R110

D
N

P
-0

00
0-

01

C126 0.1uF 50V

R98
1.5K 1% 0402

R94

66.5K 1% 0402

U20 RClamp0524P

4th Part Field = 005-0112-01
3rd Part Field = SLP2510P8_V2

L1A
1

L2A
2

GND
3

L3A
4

L4A
5

L4B
6L3B
7

L2B
9L1B
10

GND
8

R91

D
N

P
-0

00
0-

01

TP53

C139

0.1uF 50V

C100 0.1uF 50V

U16 RClamp0524P

4th Part Field = 005-0112-01
3rd Part Field = SLP2510P8_V2

L1A
1

L2A
2

GND
3

L3A
4

L4A
5

L4B
6L3B
7

L2B
9L1B
10

GND
8

C110
0.1uF 50V

C104 0.1uF 50V

U22 RClamp0524P

4th Part Field = 005-0112-01
3rd Part Field = SLP2510P8_V2

L1A
1

L2A
2

GND
3

L3A
4

L4A
5

L4B
6L3B
7

L2B
9L1B
10

GND
8

C114

0.1uF 50V

FB

FB2

120ohm 200mA

R117

66.5K 1% 0402

C101 0.1uF 50V

SH19

0603-SHORT

COP PER

C137

0.1uF 50V

C135

0.1uF 50V

C124 0.1uF 50V

C108
0.1uF 50V

C123 0.1uF 50V

R108

66.5K 1% 0402

U17 RClamp0524P

4th Part Field = 005-0112-01
3rd Part Field = SLP2510P8_V2

L1A
1

L2A
2

GND
3

L3A
4

L4A
5

L4B
6L3B
7

L2B
9L1B
10

GND
8

R115

D
N

P
-0

00
0-

01

C117
10uF 6.3V

R106

D
N

P
-0

00
0-

01

R93

66.5K 1% 0402

R78
100K 0402

C128
0.1uF 50V

R76
1.5K 1% 0402

C111

0.1uF 50V

C120 0.1uF 50V

R84

66.5K 1% 0402

DISPLAYPORT 2 & 3

J6N
SBC

DDI2_CTRLCLK_AUX+
C32

DDI2_CTRLDATA_AUX-
C33

DDI2_DDC_AUX_SEL
C34

DDI2_HPD
D44

DDI3_CTRLCLK_AUX+
C36

DDI3_CTRLDATA_AUX-
C37

DDI3_DDC_AUX_SEL
C38

DDI3_HPD
C44

DDI2_PAIR0+
D39

DDI2_PAIR0-
D40

DDI2_PAIR1+
D42

DDI2_PAIR1-
D43

DDI2_PAIR3-
D50DDI2_PAIR3+
D49

DDI2_PAIR2-
D47DDI2_PAIR2+
D46

DDI3_PAIR0+
C39

DDI3_PAIR0-
C40

DDI3_PAIR1+
C42

DDI3_PAIR1-
C43

DDI3_PAIR2+
C46

DDI3_PAIR2-
C47

DDI3_PAIR3+
C49

DDI3_PAIR3-
C50

R74
1.5K 1% 0402

R81

D
N

P
-0

00
0-

01

R79 100K 0402

SBC_DDI3_HPD
SBC_DDI3_CTRLDATA_AUX-
SBC_DDI3_CTRLCLK_AUX+

SBC_DDI3_PAIR1-

SBC_DDI3_PAIR2-

SBC_DDI3_PAIR3+

SBC_DDI3_PAIR0-

SBC_DDI3_PAIR3-

SBC_DDI3_PAIR0+

SBC_DDI3_PAIR1+

SBC_DDI3_PAIR2+

SBC_DDI2_CTRLCLK_AUX+
SBC_DDI2_CTRLDATA_AUX-
SBC_DDI2_HPD

SBC_DDI2_PAIR0+
SBC_DDI2_PAIR0-

SBC_DDI2_PAIR1+
SBC_DDI2_PAIR1-

SBC_DDI2_PAIR2+
SBC_DDI2_PAIR2-

SBC_DDI2_PAIR3+
SBC_DDI2_PAIR3-

DP159-1_IND2p
DP159-1_IND2n

DP159-1_IND1p
DP159-1_IND1n

DP159-1_CLKp
DP159-1_CLKn

DP159-1_IND0p
DP159-1_IND0n

SBC_DDI2_CTRLDATA_AUX-
SBC_DDI2_CTRLCLK_AUX+

HDMI_TO_FPGA_CONN_D2P
HDMI_TO_FPGA_CONN_D2N

HDMI_TO_FPGA_CONN_D1P
HDMI_TO_FPGA_CONN_D1N

HDMI_TO_FPGA_CONN_D0P
HDMI_TO_FPGA_CONN_D0N

HDMI_TO_FPGA_CONN_SDA
HDMI_TO_FPGA_CONN_SCL

HDMI_TO_FPGA_CONN_CKP
HDMI_TO_FPGA_CONN_CKN

HDMI_TO_FPGA_CONN_HPD

SBC_DDI3_PAIR0+ DP159-2_IND2p HDMI_TO_EXT_CONN_D2P
SBC_DDI3_PAIR0- DP159-2_IND2n HDMI_TO_EXT_CONN_D2N

SBC_DDI3_PAIR1+ DP159-2_IND1p HDMI_TO_EXT_CONN_D1P
SBC_DDI3_PAIR1- DP159-2_IND1n HDMI_TO_EXT_CONN_D1N

SBC_DDI3_PAIR2+ DP159-2_IND0p HDMI_TO_EXT_CONN_D0P
SBC_DDI3_PAIR2- DP159-2_IND0n HDMI_TO_EXT_CONN_D0N

SBC_DDI3_PAIR3+ DP159-2_CLKp HDMI_TO_EXT_CONN_CKP
SBC_DDI3_PAIR3- DP159-2_CLKn HDMI_TO_EXT_CONN_CKN

SBC_DDI3_HPD HDMI_TO_EXT_CONN_HPD

SBC_DDI3_CTRLDATA_AUX- HDMI_TO_EXT_CONN_SDA
SBC_DDI3_CTRLCLK_AUX+ HDMI_TO_EXT_CONN_SCL

HDMI_1.1V_GOOD2

HDMI_1.1V_GOOD1




