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GND

1

2
3

Q4
DMN26D0UFB4

MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W
MAX_V_GS_TH=0.9V

1

2
3

Q3
DMN26D0UFB4

MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W
MAX_V_GS_TH=0.9V

+5V

R19
100k

R16
5.1k

GND

GND

1

2
3

Q12
DMN26D0UFB4

MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W
MAX_V_GS_TH=0.9V

GND

+5V

R20
10k

C15
0.1uF

+5V

1

2

J3
Jack-DC

GND

+5V

1
2
3
4

J4
Conn_01x04_Male

GND

R12
100k

R14
10k

+1V8

GPIO08

GPIO14 FAN_PWM

FAN_PWM_INV

FAN_TACH

FAN_TACH_IN
FAN_PWM_LS

5V Power Protection

Fan Tach Signals

POWER AND FAN TACH

All capacitors rated 6.3V, X5R, COMMON, 10%, 0402
All resistors have tolerance 5%, 0402, COMMON
Except where noted

PLUG 5.5mm OD, 
2.0mm ID

Note: for more robustness, additional power protection 
(over/under voltage or current, slew rate, etc) can be added. 
It is assumed that the hobbyist user will choose an appropriate 
power supply for their board.
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R22 4.7k

0402
1%

COMMON

GNDGND

+3.3V
+1V8

GND

C21

10uF

6.3V
X5R
0603

COMMON
20%

C20

10uF

6.3V
X5R
0603

COMMON
20%

R21

100 0402
1%

COMMON

EN1

G
N

D
2

SW 3VIN4

PG 5
FB 6

U7
TLV62569DDC

R23 1k

0402
1%

COMMON

C17

4.7uF

6.3V
X5R
0603

COMMON
20%

R24
10k

0402
1%

COMMON

C18

1uF

6.3V
X5R
0402

COMMON
10%

C19

1uF

6.3V
X5R
0402

COMMON
10%

C25

6.8pF

50V
C0G
0402

COMMON
+/- 0.25pF

+3.3V

IN1

G
N

D
2

EN3
OUT 5

U8
TLV70018DCKT

GND

+3.3V
+5V

L1

2.2uH

6.6mm x 7.3mm

Isat=7A

Rmax=29mOhm

Irms=7A

SYS_RESET*

3V3_PGOOD

3V3_PGOOD

3V3BUCK_SW

SYS_1V8

3V3BUCK_FB

3V3_PGOOD

SYS_3V3

SYS_3V3

3V3BUCK_CAP_IN

0.588V

3V3 AND 1V8 POWER SUPPLY

max

Output Voltage with Tolerance

1V8 LDO

5V to 3V3 Buck Converter

nom

Vfb

no stuff this capacitor

RLC values chosen based on TI WBENCH calculator, 
then scaled to remain <100k. Parameters: 5V-3V3, 2A output

min

3.42V0.6V

3.4884V

3.3516V

Vout

0.612V
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+5V

1.8V

3.3V

CSI0_CLK_N 10

RSVD_CSI1_CLK_P 11

CAM0_PWDN 114
CAM0_MCLK 116

CSI0_CLK_P 12

CAM1_PWDN 120
CAM1_MCLK 122

CSI1_D1_N 15

CSI0_D1_N 16

CSI1_D1_P 17

CSI0_D1_P 18

CSI3_D0_N 21

CAM_I2C_SCL 213

CAM_I2C_SDA 215

CSI2_D0_N 22

CSI3_D0_P 23

CSI2_D0_P 24

CSI3_CLK_N 27

CSI2_CLK_N 28

CSI3_CLK_P 29

CSI1_D0_N 3

CSI2_CLK_P 30

CSI3_D1_N 33

CSI2_D1_N 34

CSI3_D1_P 35

CSI2_D1_P 36

CSI0_D0_N 4

CSI4_D2_N 40
CSI4_D2_P 42

CSI4_D0_N 46
CSI4_D0_P 48

CSI1_D0_P 5

CSI4_CLK_N 52
CSI4_CLK_P 54

CSI4_D1_N 58

CSI0_D0_P 6

CSI4_D1_P 60

CSI4_D3_N 64
CSI4_D3_P 66

RSVD_CSI1_CLK_N 9

J5C
NANO-nvidia_nano

GND

C22

100uF

6.3V
X5R

CASE-B_3528
COMMON

20%

C24

330uF

TAJD337K010RNJ
10V

20%
PCIE0_RX0_N 131
PCIE0_RX0_P 133

PCIE0_TX0_N 134
PCIE0_TX0_P 136

PCIE0_RX1_N 137
PCIE0_RX1_P 139

PCIE0_TX1_N 140
PCIE0_TX1_P 142

PCIE0_TX2_N 148

PCIE0_RX2_N 149

PCIE0_TX2_P 150

PCIE0_RX2_P 151

PCIE0_TX3_N 154

PCIE0_RX3_N 155

PCIE0_TX3_P 156

PCIE0_RX3_P 157

PCIE0_CLK_N 160
PCIE0_CLK_P 162

RSVD_PCIE1_RX0_N 167
RSVD_PCIE1_RX0_P 169

RSVD_PCIE1_TX0_N 172

RSVD_PCIE1_CLK_N 173

RSVD_PCIE1_TX0_P 174

RSVD_PCIE1_CLK_P 175

PCIE_WAKE 179
PCIE0_CLKREQ 180

PCIE0_RST 181

RSVD_PCIE1_CLKREQ# 182
RSVD_PCIE1_RST# 183

J5A
NANO-nvidia_nano

C23

100uF

6.3V
X5R

CASE-B_3528
COMMON

20%

GND 1

GND 102

GND 107

GND 113

GND 119

GND 125

GND 129

GND 13

GND 132

GND 135

GND 138

GND 14

GND 141

GND 144

GND 146

GND 147

GND 152

GND 153

GND 158

GND 159

GND 164

GND 165

GND 170

GND 171

GND 176

GND 177

GND 19

GND 2

GND 20

GND 200

GND 201

GND 217

GND 231

GND 25

GND 26

GND 31

GND 32

GND 37

GND 38

GND 43

GND 44

GND 49

GND 50

GND 55

GND 56

GND 61

GND 62

GND 67

GND 68

GND 7

GND 73

GND 74

GND 79

GND 8

GND 80

GND 85

GND 86

J5G
NANO-nvidia_nano

GND

GND 241

GND 242

GND 243

GND 244

GND 245

GND 246

GND 247

GND 248

GND 249

GND 250

VDD 251

VDD 252

VDD 253

VDD 254

VDD 255

VDD 256

VDD 257

VDD 258

VDD 259

VDD 260

J5H
NANO-nvidia_nano

SODIMM CONNECTIONS PART 1
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1

2
3

Q7
DMN26D0UFB4

MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W
MAX_V_GS_TH=0.9V

+5V

R36 0

0402
5%

COMMON

GND

+5V

D7

LED

25mA
3.4V
Blue
0603

COMMON

R37

150 0603
1%

COMMON

USB0_D_N 109
USB0_D_P 111

USB1_D_N 115
USB1_D_P 117

USB2_D_N 121
USB2_D_P 123

RSVD_CAN_RX 143
RSVD_CAN_TX 145

USBSS_RX_N 161
USBSS_RX_P 163

USBSS_TX_N 166
USBSS_TX_P 168

GBE_MDI0_N 184
GBE_MDI0_P 186

GBE_LED_LINK 188

GBE_MDI1_N 190
GBE_MDI1_P 192

GBE_LED_ACT 194

GBE_MDI2_N 196
GBE_MDI2_P 198

GBE_MDI3_N 202
GBE_MDI3_P 204

SDMMC_DAT0 219

SDMMC_DAT1 221

SDMMC_DAT2 223

SDMMC_DAT3 225

SDMMC_CMD 227

SDMMC_CLK 229

J5D
NANO-nvidia_nano

GND

R34

10k 0402
5%

COMMON

C27
0.1uF

DP1_AUX_P 100

DP0_TXD0_N 39
DP0_TXD0_P 41

DP0_TXD1_N 45
DP0_TXD1_P 47

DP0_TXD2_N 51
DP0_TXD2_P 53

DP0_TXD3_N 57

DP0_TXD3_P 59

DP1_TXD0_N 63
DP1_TXD0_P 65

DP1_TXD1_N 69

DSI_D0_N 70

DP1_TXD1_P 71

DSI_D0_P 72

DP1_TXD2_N 75

DSI_CLK_N 76

DP1_TXD2_P 77

DSI_CLK_P 78

DP1_TXD3_N 81

DSI_D1_N 82

DP1_TXD3_P 83

DSI_D1_P 84

DP0_HPD 88

DP0_AUX_N 90
DP0_AUX_P 92

HDMI_CEC 94

DP1_HPD 96

DP1_AUX_N 98

J5B
NANO-nvidia_nano

GND

1 122

3 344

S2
B3SL-1022P

R32

150 0603
1%

COMMON

D6

LED

25mA
3.4V

Green
0603

COMMON

+5V

GND

R31 0

0402
5%

COMMON

1

2
3

Q6
DMN26D0UFB4

MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W
MAX_V_GS_TH=0.9V

GPIO03

HDMI_CEC

GPIO04

HDMI_HPD

HDMI_DDC_SDA_POL

HDMI_TXC_N
USB0_D_N
USB0_D_P

USB1_D_N
USB1_D_P

SLEEP_WAKE*

HDMI_TXD2_P
HDMI_TXD2_N

HDMI_TXD1_N

HDMI_TXD0_N

HDMI_TXD1_P

HDMI_TXC_P

HDMI_DDC_SCL_POL

HDMI_TXD0_P

VIS_LED_OUT

USB1_D_P

USB1_D_N

USB0_D_P

USB0_D_N

VIS_SW_D

V
IS

_S
W

_G

LE
D

_T
O

G
G

LE

PWR_LED_CTRL

Visual Feedback LED

Power Button Pull Up

SODIMM CONNECTIONS PART 2

Power Indicator LED

no stuff option
for debouncing
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GND

R27

2.2k
1 122

3 344

S3
B3SL-1022P

1.8V

1.8V

1.8V

1.8V

1.8V

1.8V

1.8V

1.8V

3.3V

3.3V

UART0_RXD 101

UART0_RTS 103

SPI1_MOSI 104

UART0_CTS 105

SPI1_SCK 106

SPI1_MISO 108

SPI1_CS0 110

SPI1_CS1 112

I2C0_SCL 185

I2C0_SDA 187

I2C1_SCL 189

I2C1_SDA 191

I2S0_DOUT 193

I2S0_DIN 195

I2S0_FS 197

I2S0_SCLK 199

UART1_TXD 203

UART1_RXD 205

UART1_RTS 207

UART1_CTS 209

I2S1_DOUT 220

I2S1_DIN 222

I2S1_FS 224

I2S1_SCLK 226

I2C2_SCL 232

I2C2_SDA 234

UART2_TXD_DEBUG 236
UART2_RXD_DEBUG 238

SPI0_MOSI 89

SPI0_SCK 91

SPI0_MISO 93

SPI0_CS0 95

SPI0_CS1 97

UART0_TXD 99

J5E
NANO-nvidia_nano

1 122

3 344

S1
B3SL-1022P

GND

GND

GNDGND

+1V8

1
2

D15

T
P

D
1E

10
B

06
D

P
Y

R

1
2

D16

T
P

D
1E

10
B

06
D

P
Y

R

C46
0.1uF
0402
6.3V
X5R

+3.3V

G
N

D

R25

2.2k

R26

2.2k

C26
0.1uF
0402
6.3V
X5R

R28

2.2k

R29

2.2k

R30

2.2k

GPIO01_CLK 118

GPIO02 124

GPIO03 126

GPIO04 127

GPIO05 128

GPIO06 130

MOD_SLEEP 178

GPIO07_PWM 206

GPIO08_SDMMC_CD 208

CLK_32K_OUT 210

GPIO09_AUD_MCLK 211

GPIO10 212

FORCE_RECOVERY 214

GPIO11_CLK 216

GPIO12 218

GPIO13_PWM 228

GPIO14_PWM 230

SHUTDOWN_REQ 233

PMIC_BBAT 235

POWER_EN 237

SYS_RESET 239
SLEEP_WAKE 240

GPIO00_USB_VBUS_EN0 87

J5F
NANO-nvidia_nano

R33

10k 0402
5%

COMMON

+5V

R35

10k 0402
5%

COMMON

+5V

GND

1
2

D12

T
P

D
1E

10
B

06
D

P
Y

R

GND

1
2

D13

T
P

D
1E

10
B

06
D

P
Y

R

1
2

D14

T
P

D
1E

10
B

06
D

P
Y

R

GND

1
2

D17

T
P

D
1E

10
B

06
D

P
Y

R

GND

I2S0_SDIN

UART1_RXD
UART1_TXD

I2S0_SDOUT

I2C1_SDA
I2C1_SCL

UART1_RTS

SPI1_SCK

SPI0_MOSI
SPI0_MISO

SPI0_SCK

I2S0_LRCK

SPI1_MOSI

UART1_CTS

SPI0_CS1
SPI0_CS0

SPI1_MISO

SPI1_CS0
SPI1_CS1

I2S0_SCLK

GPIO02

UART2_TXD

GPIO03
GPIO04
GPIO05
GPIO06
GPIO07
GPIO08

GPIO09

GPIO11

GPIO13

GPIO10

GPIO12

GPIO14

GPIO01
GPIO00

UART2_RXD

SLEEP_WAKE*

S
Y

S
_R

E
S

E
T

*

POWER_EN

MOD_SLEEP*
SHUTDOWN_REQ*

I2C0_SDA
I2C0_SCL

I2C2_SCL
I2C2_SDA

SYS_RESET*

I2C0_SCL

I2C0_SDA

FORCE_RECOVERY*

I2C1_SCL

I2C1_SDA

I2C2_SDA

I2C2_SCL

no stuff these pullups
All 0603, 5%, COMMON

no stuff option
for debouncing

no stuff option
for debouncing

SODIMM CONNECTIONS PART 3
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12

J1
Conn_01x02_Male

1

2
3

Q2
2N7002

MAX_VOLTAGE=60V
CONTINUOUS_CURRENT=0.115A

R_DS_ON=1000mohm@10V/-1000mohm@4.5V/-1000mohm@2.5V
MAX_CURRENT=0.225W
MAX_WATTAGE=0.225w
V_BE_GS=20V

1

2
3

Q1
2N7002

MAX_VOLTAGE=60V
CONTINUOUS_CURRENT=0.115A

R_DS_ON=1000mohm@10V/-1000mohm@4.5V/-1000mohm@2.5V
MAX_CURRENT=0.225W
MAX_WATTAGE=0.225w
V_BE_GS=20V

C3

1uF

6.3V
X5R
0402

COMMON
10%

R8
0

0402
5%

COMMON

R2
300k

0402
1%

COMMON

R7

10k 0402
5%

COMMON

R6

10k 0402
5%

COMMON

R4

4.7k 0402
5%

COMMON

C2

4.7uF

6.3V
X5R
0402
COMMON
10%

R1

10k 0402
5%

COMMON

2
G

N
D

3

4
V

C
C

5

U2
74LVC1G07GW

GND

GND

+5V

+5V

1

2

G
N

D
3

4

V
C

C
5

U4
74LVC1G126

D1
SS14

GND

GND

+5V

C32
47uF
1206
20%
X5R
6.3V

TP3
TestPoint

TP2
TestPoint

TP1
TestPoint

C31
47uF
0805
20%
X5R
6.3V

GNDGND

C1
47uF
0805
20%
X5R
6.3V

C33
47uF
1206
20%
X5R
6.3V

GND

R5
10k

0402
5%

COMMON

+5V

GND

R39
100
1%

0402
COMMON

+5V

GND

1

2
4

U3
MC74VHC1G01DFT1G

1

2
4

U24
MC74VHC1G01DFT1G

GND

+5V

GND

1
2

G
N

D
3

4

V
C

C
5

U1
74LVC1G126

+5V

GND

+5V

+5V

+5V

GND

SHUTDOWN_REQ*

SLEEP_WAKE*

SLEEP_WAKE*

POWER_EN
LA

T
C

H
_R

E
S

E
T

LATCH_RESET

LATCH_SET

POWER_EN_Q_NOT

POWER_EN_Q POWER_ENPOWER_EN_Q_R

S
H

U
T

D
O

W
N

_W
A

IT

S
H

U
T

D
O

W
N

_Q
2_

G

No stuff C1 and C31 - 
co-layout C1 and C32, C31 and C33

10s button push for shut down

Jumper disables auto-power-on

In LTSpice, interval of button push 
(+/- 10% RC value due to tolerance) 
was measured to be approximately 9.8-12s. 
The user also receives visual feedback from the power 
LED on the state of the module. 
Circuit was simulated in LTSpice.

Open-drain NAND gates

POWER ON/OFF LOGIC
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R13
10k

C14
0.1uF

+1V8

R15
10k

+3.3V

GND

C12
0.1uF

+3.3V

C11
0.1uF

+1V8
+3.3V

+3.3V

GND

C30
0.1uF

+3.3V

C29
0.1uF

+1V8

+3.3V

GND

C38
0.1uF

A11
OE10

G
N

D
11

B8 12
B7 13
B6 14
B5 15
B4 16
B3 17
B2 18

V
C

C
B

19

V
C

C
A

2

B1 20

A23

A34

A45

A56

A67

A78

A89

U9
TXS0108EPW

1

2
3

Q9
DMN26D0UFB4

MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W
MAX_V_GS_TH=0.9V

GND

+1V8

R40
10k

C37
0.1uF

GND

+3.3V

B2 1

G
N

D
2

V
C

C
A

3

A24

A15

OE6

V
C

C
B

7

B1 8

U15
TXB0102DCUR

R44 0

+3V3

R45 0

+5V

A11
OE10

G
N

D
11

B8 12
B7 13
B6 14
B5 15
B4 16
B3 17
B2 18

V
C

C
B

19

V
C

C
A

2

B1 20

A23

A34

A45

A56

A67

A78

A89

U6
TXS0108EPW

A11
OE10

G
N

D
11

B8 12
B7 13
B6 14
B5 15
B4 16
B3 17
B2 18

V
C

C
B

19

V
C

C
A

2

B1 20

A23

A34

A45

A56

A67

A78

A89

U5
TXS0108EPW

R38
100k

GND

R18
100k

GND

R17
10k

+3.3V

GND

C16
0.1uF

+5V

GND

C39
0.1uF

GND
GND

C36
0.1uF

GND

1

10
11 12
13 14
15 16
17 18
19

2

20
21 22
23 24
25 26
27 28
29

3

30
31 32
33 34
35 36
37 38
39

4

40

5 6
7 8
9

J6
Conn_02x20_Odd_Even

SERVO_PWM

REGOUT_3V3

GPIO09_LS

UART1_RTS_LS
SPI1_SCK_LS

GPIO12_LS

SPI0_MOSI_LS

GPIO11_LS
GPIO13_LS

I2S0_LRCK_LS

SPI1_CS0

SPI0_MISO_LS

UART1_TXD_LS
UART1_RXD_LS
I2S0_SCLK_LS

SPI1_CS1_LS
SPI1_CS0_LS

SPI1_MISO_LS
SPI0_CS0_LS
SPI0_CS1_LS
I2C0_SCL

GPIO07_LS

UART1_CTS_LS
I2S0_SDIN_LS

I2S0_SDOUT_LS

I2C1_SCL

UART2_TXD

UART2_RXD

UART2_TXD_3v3

GPIO11GPIO13

SPI1_MOSI

SPI1_CS1

GPIO11_LSGPIO13_LS

I2S0_LRCK_LS

SPI1_MOSI_LS

UART1_TXD_LS
UART1_RXD_LS

UART2_RXD_3v3

I2S0_SCLK_LS

GPIO01_LS

I2C1_SDA

SPI1_CS0_LS
SPI1_MISO_LS

SPI0_CS0_LS
SPI0_CS1_LS

GPIO07_LS

UART1_CTS_LS

I2S0_SDIN_LS
I2S0_SDOUT_LS

GPIO07

SPI0_CS1
SPI0_CS0

SPI1_MISO

SPI1_CS1_LS
GPIO01

SPI0_SCK_LS

I2C0_SDA

UART1_RTS

I2S0_LRCK

UART1_TXD
UART1_RXD

I2S0_SCLK

UART1_CTS

I2S0_SDIN
I2S0_SDOUT

SPI1_MOSI_LS

GPIO09_LS UART1_RTS_LS

GPIO12_LS

GPIO07

SPI0_SCK
SPI0_MISO

SPI0_MOSI

GPIO12

SPI1_SCKGPIO09

GPIO01_LSSPI0_SCK_LS
SPI0_MISO_LS

SPI0_MOSI_LS

SPI1_SCK_LS

VCCB_UART_LVLSHIFT

OE_UART_LVLSHIFT

UART Level Shifter

Level Shift for Servo PWM signal

no stuff R45

LEVEL SHIFTERS AND GPIO HEADER

GPIO 40-Pin Header

All capacitors rated 6.3V, X5R, COMMON, 10%, 0402
All resistors have tolerance 5%, 0402, COMMON
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GND

R41 0

0402
5%

COMMON

R42
0

0402
5%

COMMON

C40

0.1uF

10V
X5R
0805

COMMON
10%

R43

1M 0402
5%

COMMON

VBUS 1

D- 2
D+ 3

ID 4

G
N

D
5

S
hi

el
d

6
J7

USB_B_Micro

1

2 3

4
FL1

EMI_Filter_CommonMode

1

2
3

Q5
2N7002

MAX_VOLTAGE=60V
CONTINUOUS_CURRENT=0.115A

R_DS_ON=1000mohm@10V/-1000mohm@4.5V/-1000mohm@2.5V
MAX_CURRENT=0.225W
MAX_WATTAGE=0.225w
V_BE_GS=20V

GND

1

2

3

4

5

6

D2
USBLC6-2SC6

GND

GPIO00

USB0_D_P

USB0_D_NUSB0_FILT_N

USB_VBUS_EN0_N

VBUS_USB0

USB0_FILT_P

No stuff the common mode choke, 
co-locate resistors to avoid stubs

DEBUG MICRO USB CONNECTIONS
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+3.3V

+3V3

+3V3

+3.3V

15

1

10
11
12
13
14

16
17
18
19

2

20
21
22
23
24
25
26
27
28
29

3

30

4
5
6
7
8
9

J2
3-

17
34

59
2-

0

GND

GND

GND

R10 2.2k

0402
5%

COMMON

R11
3.9k

0402
5%

COMMON

R9

1k 0402
5%

COMMON

C9

2.2uF

6.3V
X5R
0603
COMMON
20%

C8

4.7uF

6.3V
X5R
0402
COMMON
10%

C6

1uF

25V
X5R
0402

COMMON
10%

C7 1uF
25V
X5R
0402
COMMON
10%

C5

1uF

6.3V
X5R
0402
COMMON
10%

C4

1uF

6.3V
X5R
0402
COMMON
10%GND

GND GND

GND

3V3_PGOOD

I2C0_SDA
I2C0_SCL

PWR_DC_DC

D0

EN
EN

DATA_CMD
OLED_RESET

BS2

IREF
VCOMH

D3

INV_CAP_P
INV_CAP_N
BST_CAP_P
BST_CAP_N

BS1
BS0

D1_D2

D4
D5

D7

VCC_STABLIZE

D6

OLED_LOGIC_PWR

OLED_LOGIC_GND

ANALOG_GND

OLED_OEL_PWR

OLED_COM_HI

NC

OLED DISPLAY

Note that pin numbers are flipped with regards to pin number for the display (i.e. 1 => 30 and vice versa)

N
O

 S
T

U
F

F
O

P
T

IO
N

 T
O

 G
N

D

BS1 (PIN 11)BS0 (PIN 10) BS2 (PIN 12)

I2C

3-WIRE SPI

4-WIRE SPI

8-BIT 68XX PARALLEL

8-BIT 80XX PARALLEL

0

0

0

0

1

1

0

INTERFACE

This flex connector is mated to the VG-2864KSWEG01 OLED display from WiseChip.
The QG-2864KLBEG01 is also pin-compatible.

I2C was chosen for this use because it uses fewer wires and 
the signals come from the module (there is no microcontroller).

INTERFACE SELECTION TRUTH TABLE

0

0

0

0

0

1

1 1
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GND

1

2 3

4
FL2

EMI_Filter_CommonMode

GND

G
N

D
1

DSR 10

RI 11

DCD 12

DTR 13

RTS 14

R23215 V
C

C
16

TXD 2

RXD 3

V
3

4

UD+5

UD-6

XI7

XO8

CTS 9

U16
CH340G

GND

GND

GND

C44

0.1uF

6.3V
X5R

0402

COMMON
10%

C74
33pF
0402
C0G
5%
COMMON

GND

R46
0

0402
5%

COMMON

R47
0 0402

5%

COMMON

1

2

3

4

5

6

D9
USBLC6-2SC6

C41

1nF

50V
X7R

0402

COMMON

10%

Y2

X322512MSB4SI

VBUS 1

D- 2
D+ 3

ID 4

G
N

D
5

S
hi

el
d

6

J8
USB_B_Micro

GND

GND

C73
33pF
0402
C0G
5%
COMMON

GND GND

UART2_TXD_3v3
UART2_RXD_3v3

REGOUT_3V3

USB2_FILT_N
USB2_FILT_P

VBUS_USB2

UART_XTAL_IN

USB2_DP

UART_XTAL_OUT

USB2_DN

UART to USB Bridge

Place all ESD protection near connectors

No stuff the common mode choke, 
co-locate resistors to avoid stubs
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GND

C62
0.1uF

0402
X5R
10%
COMMON

C60
0.1uF
0402
X5R
10%
COMMON

GND

TH4
Thermistor_PTC

SMD0603-050

GND

GND

+3.3V

GND

TH3
Thermistor_PTC

SMD0603-050

TH2
Thermistor_PTC

SMD0603-050 GND

C63
0.1uF
0402
X5R
10%
COMMON

C47
0.1uF

0402
X5R
10%
COMMON

GND

C67

100uF

6.3V
X5R

CASE-B_3528
COMMON

20%

G
N

D

R3
12k

1%

COMMON

1

2

3

4

5

6

D5
USBLC6-2SC6

1

2

3

4

5

6

D10
USBLC6-2SC6

1

2

3

4

5

6

D20
USBLC6-2SC6G

N
D

+3.3V

G
N

D

GND VBUS1

D-2
D+3

G
N

D
4

S
hi

el
d

9

J12A

USB2.0_2Conn

VBUS1

D-2
D+3

G
N

D
4

S
hi

el
d

9

J9A

USB2.0_2Conn

VBUS5

D-6
D+7

G
N

D
8

S
hi

el
d

9

J12B

USB2.0_2Conn

VBUS5

D-6
D+7

G
N

D
8

S
hi

el
d

9

J9B
USB2.0_2Conn

+5V

+5V

GND

GND

GND1

2 3

4

FL3
EMI_Filter_CommonMode

Y1
X322524MMB4SI

1

2

3

4

5

6

D11
USBLC6-2SC6

GND

GND

C65
15pF
0402
C0G
5%
COMMON

GND

C64
15pF
0402
C0G
5%
COMMON

C69

100uF

6.3V
X5R

CASE-B_3528
COMMON

20%

C68

100uF

6.3V
X5R

CASE-B_3528
COMMON

20%

C66
100uF

6.3V
X5R

CASE-B_3528
COMMON

20%

GNDGND GND

R86
100k

0402 1%

COMMON

GND

GND

C61
10nF

6.3V
X5R
0603

COMMON

20%

GND

FB1
Ferrite_Bead

0805

+5V

T
H

1
T

he
rm

is
to

r_
P

T
C

S
M

D
06

03
-0

50

+5V

C45
10nF

6.3V
X5R
0603

COMMON

20%

GND

C70
0.1uF

0402
X5R
10%
COMMON

R87
100k

0402 1%

COMMON

R88
100k

0402 1%

COMMON

R48
0

0402
5%

COMMON

R49
0

0402
5%

COMMON

R85
100k

0402 1%

COMMON

G
N

D

G
N

D

USBDM_DN1/PRT_DIS_M1 1

V
D

D
A

33
10

TEST11

PRTPWR1/BC_EN1 12

OCS_N1 13

CRFILT14

V
D

D
33

15

PRTPWR2/BC_EN2 16

OCS_N2 17

PRTPWR3/BC_EN3 18

OCS_N3 19

USBDP_DN1/PRT_DIS_P1 2

PRTPWR4/BC_EN4 20

OCS_N4 21SDA/SMBDATA/NON_REM122

V
D

D
33

23

SCL/SMBCLK/CFG_SEL024

HS_IND/CFG_SEL125

RESET_N26

VBUS_DET27

SUSP_IND/LOCAL_PWR/NON_REM028

V
D

D
A

33
29

USBDM_DN2/PRT_DIS_M2 3

USBDM_UP30

USBDP_UP31

XTALOUT32
XTALIN/CLKIN33

PLLFILT34

RBIAS35

V
D

D
A

33
36

V
S

S
37

USBDP_DN2/PRT_DIS_P2 4

V
D

D
A

33
5

USBDM_DN3/PRT_DIS_M3 6

USBDP_DN3/PRT_DIS_P3 7

USBDM_DN4/PRT_DIS_M4 8

USBDP_DN4/PRT_DIS_P4 9

U23
USB2514B-AEZG

+3.3V

USB1_D_P

SYS_RESET*

USB1_D_N

USB_DSP1_DP

U
S

B
_D

S
P

4_
D

P

U
S

B
_D

S
P

4_
D

N

USB_DSP4_VBUS

3V3_BEAD

C
F

G
_S

E
L0

N
O

N
_R

E
M

1

N
O

N
_R

E
M

0

C
F

G
_S

E
L1

USB_DSP2_DP

USB_DSP1_VBUS

USB_DSP1_DN
USB1_CR_FILT

USB_DSP3_VBUS

USB_DSP1_VBUS

USB_DSP1_DP

USB1_PLL_FILT

USB_DSP2_VBUS

USB1_AP_N

USB1_AP_P

USB_DSP4_DN
USB_DSP4_DP

USB_DSP3_DN

USB_DSP4_VBUS

USB_DSP3_VBUS

USB_DSP2_VBUS

U
S

B
_D

S
P

2_
D

P

U
S

B
_D

S
P

1_
D

P

U
S

B
_D

S
P

1_
D

N

U
S

B
_D

S
P

2_
D

N

USB_DSP3_DP

USB_DSP2_DN

U
S

B
_D

S
P

3_
D

P

U
S

B
_D

S
P

3_
D

N

USB1_XTAL_IN

USB_DSP4_DP
USB_DSP4_DN

USB_DSP3_DP
USB_DSP3_DN

USB_DSP2_DP
USB_DSP2_DN

USB_DSP1_DN

USB1_XTAL_OUT

No stuff the common mode choke, 
co-locate resistors to avoid stubs

1

CFG_SEL1 (PIN 25)MODE

Place C45 and C70 as close as possible 
to pin 34 without using vias.

Place C61 and C47 as close 
as possible to pin 14

NON_REM1 (PIN 22) NON_REM0 (PIN 28)

0

0 0

1

Default config with self-powered operation

1

1

CFG_SEL0 (PIN 24)

USB 2.0 TYPE A HUB

Configured externally over SMBus

Default configuration was used because it involved fewer outside devices.

MODE CONFIGURATION TRUTH TABLE

0

0

1

1

1

1

0

0

I2C EEPROM Configuration

USB2 HUB

DESCRIPTION

Port 1, 2, & 3 are non-removable

Port 1 & 2 only are non-removable

Default config with bus-powered operationPort 1 only is non-removable

All downstream ports removable

All downstream ports were chosen to be removable to provide more options for the user.

0

NONREMOVABLE DEVICES CONFIGURATION
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GND

GND

C10
0.1uF
0402
10%

COMMON
6.3V
X5R

GND

R57
0

+1V8

A01

A12

A23

G
N

D
4

SDA 5

SCL 6

WP 7

V
C

C
8

U18
AT24CS01-SSHM-T

R55

10
kR53

10
kR51

10
k

R54

10
kR50

10
k R52

10
k

R
56

10
k

GND

1
2
3

J10
Conn_01x03_Male

+5V

SERVO_PWM

I2C2_SCL
GPIO02

I2C2_SDA

WRITE_PROTEC

EEPROM_A0

EEPROM_A1

EEPROM_A2

SERVO HEADER AND EEPROM

No stuff 0Ohm, option for 
toggling write protection

No Stuff EEPROM - added as an option for developers
When all 3 pulled up, address is 7'h57

no stuff these in particular
All 5%, 0402, COMMON
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1

2 3

4

FL6
EMI_Filter_CommonMode

R65 510

0402COMMON
1%

R66 510

0402COMMON
1%

R60 510

0402COMMON
1%

G
N

D

R62 510

0402COMMON
1%

R63 510

0402COMMON
1%

R70 0

0402
5% COMMON

R69 0
04025%

COMMON

R58
10k

0402
COMMON

5%

GND
GND

1

2 3

4

FL7
EMI_Filter_CommonMode

1

2 3

4

FL5
EMI_Filter_CommonMode

1
2 3

Q11
DMN26D0UFB4

MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W
MAX_V_GS_TH=0.9V

1

2 3

4

FL4
EMI_Filter_CommonMode

R77 1.8k

5%
0603

COMMON

R78 1.8k

5%
0603

COMMON

C52 0.1uF
0402 COMMON X5R10% 6.3v

GND

R74 0

0402
5% COMMON

R73 0
04025%

COMMON

C56
0.1uF
0402
6.3V

COMMON
10%R72

10k
0402

COMMON

5%R71
10k

0402
COMMON

5%

R76 0

0402
5% COMMON

R75 0
04025%

COMMON

GND

R61 510

0402COMMON
1%

1

2 3

Q13
DMN26D0UFB4

MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W

MAX_V_GS_TH=0.9V

1

2
3

Q10
DMN26D0UFB4

MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W
MAX_V_GS_TH=0.9V

+5V_HDMI

+5V_HDMI

D2+1

CK+10

C
K

S
11

CK-12

CEC13

UTILITY14

SCL15

SDA16

G
N

D
17

+
5V

18

HPD19

D
2S

2

D2-3

D1+4

D
1S

5

D1-6

D0+7

D
0S

8

D0-9

S
H

S
H

J11
HDMI_A

C48 0.1uF
0402 COMMON X5R10% 6.3v

C49 0.1uF
0402 COMMON X5R10% 6.3v

C53 0.1uF
0402 COMMON X5R10% 6.3v

C50 0.1uF
0402 COMMON X5R10% 6.3v

C54 0.1uF
0402 COMMON X5R10% 6.3v

C51 0.1uF
0402 COMMON X5R10% 6.3v

C55 0.1uF
0402 COMMON X5R10% 6.3v

+3V3_HDMI

+3V3_HDMI

IO11

IO22

GND 3

IO3 4

IO4 5

GND 8

D19
TPD4E02B04DQAR

R59 510

0402COMMON
1%

G
N

D

R64 510

0402COMMON
1%

R67 0
04025%

COMMON

IO11

IO22

GND 3

IO3 4

IO4 5

GND 8

D18
TPD4E02B04DQAR

R68 0

0402
5% COMMON

HDMI_TXD1_N

HDMI_TXD1_P

HDMI_TXD2_N

HDMI_TXC_P

HDMI_TXD0_N

HDMI_TXD0_P

HDMI_TXC_N

HDMI_CEC_CON

HDMI_HPD_CON

HDMI_TXD2_P

HDMI_DDC_SDA_POL

HDMI_DDC_SCL_POL

HDMI_TXC_CON_N

HDMI_TX2_FILT_N

HDMI_TX1_FILT_P

HDMI_TX1_FILT_N

HDMI_TX0_FILT_P

HDMI_TX0_FILT_N

HDMI_TXC_FILT_N

HDMI_TX1_CON_N
HDMI_TX1_CON_P

HDMI_TXC_FILT_P

HDMI_TXC_CON_P
HDMI_TX0_CON_N
HDMI_TX0_CON_P

HDMI_TX0_CON_P

HDMI_TX1_CON_N
HDMI_TX1_CON_P
HDMI_TX2_CON_N

HDMI_TXC_CON_N

HDMI_TX2_CON_P

HDMI_TX2_CON_P

HDMI_TX0_CON_N
HDMI_TXC_CON_P

HDMI_TX2_CON_N

HDMI_ON

HDMI_TX2_FILT_P

HDMI_DDC_SCL_POL_CON
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No stuff the common mode choke, 
co-locate resistors to avoid stubs

Place all ESD protection close to connectors

No stuff the common mode choke, 
co-locate resistors to avoid stubs

HDMI CONNECTIONS

need a power switch to limit HDMI to VGA at 0.2A
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MAX_VOLTAGE=20V
CONTINUOUS_CURRENT=0.140A

R_DS_ON=1.8ohm@4.5V/2.5ohm@2.5V/3.4ohm@1.8V
MAX_CURRENT=0.805A

MAX_WATTAGE=0.35W
MAX_V_GS_TH=0.9V
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HDMI_PWR_EN
56.1m

R91 chosen so the current limit is 55mA (HDMI spec),
with a tolerance of 1%.

Iset = 6.8kOhm / R

I (A)

57.2m118.8k

121.2k

56.7m

R (Ohm)

120k

R80 and R81 chosen according to HDMI spec -
equivalent parallel resistance must be within 5% of 27k

No stuff ESD diode
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