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Jetson Xavier NX

Gigabit 
Ethernet

LPDDR4x
8GB

eMMC
16GB

VDD_IN USB 2.0 3x

GBE_MDI

I2S 2x

I2C 1x– .8V

CSI: 3 x4 or 6 x2

[E]DP/HDMI 2x

SD CARD/SDIO

USB 3.1 1x

SPI 2x

I2C 3x–   V

PCIe x1 + x4

CAM MCLK 2x

Power
Subsystem

PMIC MAX20 024

CPU/GPU & Core Regs

Xavier

Power & Voltage 
Monitors

UART 3x

DP_AUX/DDC 2x

HPD 2x, CEC

CAN 1x

AUDIO MCLK

QSPI N OR
32M B

General Purpose 
Clocks 2x

PWM 3x

 



Module Signal Name  Pin #  Pin # Module Signal Name   Module Signal Name Pin #  Pin # Module Signal Name 
GND 1  2 GND  PCIE0_RX0_P 133  134 PCIE0_TX0_N 

CSI1_D0_N 3  4 CSI0_D0_N  GND 135  136 PCIE0_TX0_P 

CSI1_D0_P 5  6 CSI0_D0_P  PCIE0_RX1_N 137  138 GND 

GND 7  8 GND  PCIE0_RX1_P 139  140 PCIE0_TX1_N 
CSI1_CLK_N 9  10 CSI0_CLK_N  GND 141  142 PCIE0_TX1_P 

CSI1_CLK_P 11  12 CSI0_CLK_P  CAN_RX 143  144 GND 

GND 13  14 GND  KEY KEY  KEY KEY 
CSI1_D1_N 15  16 CSI0_D1_N  CAN_TX 145  146 GND 

CSI1_D1_P 17  18 CSI0_D1_P  GND 147  148 PCIE0_TX2_N 
GND 19  20 GND  PCIE0_RX2_N 149  150 PCIE0_TX2_P 

CSI3_D0_N 21  22 CSI2_D0_N  PCIE0_RX2_P 151  152 GND 

CSI3_D0_P 23  24 CSI2_D0_P  GND 153  154 PCIE0_TX3_N 

GND 25  26 GND  PCIE0_RX3_N 155  156 PCIE0_TX3_P 

CSI3_CLK_N 27  28 CSI2_CLK_N  PCIE0_RX3_P 157  158 GND 
CSI3_CLK_P 29  30 CSI2_CLK_P  GND 159  160 PCIE0_CLK_N 

GND 31  32 GND  USBSS_RX_N 161  162 PCIE0_CLK_P 

CSI3_D1_N 33  34 CSI2_D1_N  USBSS_RX_P 163  164 GND 

CSI3_D1_P 35  36 CSI2_D1_P  GND 165  166 USBSS_TX_N 

GND 37  38 GND  PCIE1_RX0_N 167  168 USBSS_TX_P 

DP0_TXD0_N 39  40 CSI4_D2_N  PCIE1_RX0_P 169  170 GND 
DP0_TXD0_P 41  42 CSI4_D2_P  GND 171  172 PCIE1_TX0_N 

GND 43  44 GND  PCIE1_CLK_N 173  174 PCIE1_TX0_P 

DP0_TXD1_N 45  46 CSI4_D0_N  PCIE1_CLK_P 175  176 GND 

DP0_TXD1_P 47  48 CSI4_D0_P  GND 177  178 MOD_SLEEP* 

GND 49  50 GND  PCIE_WAKE* 179  180 PCIE0_CLKREQ* 
DP0_TXD2_N 51  52 CSI4_CLK_N  PCIE0_RST* 181  182 PCIE1_CLKREQ* 

DP0_TXD2_P 53  54 CSI4_CLK_P  PCIE1_RST* 183  184 GBE_MDI0_N 

GND 55  56 GND  I2C0_SCL 185  186 GBE_MDI0_P 

DP0_TXD3_N 57  58 CSI4_D1_N  I2C0_SDA 187  188 GBE_LED_LINK 

DP0_TXD3_P 59  60 CSI4_D1_P  I2C1_SCL 189  190 GBE_MDI1_N 
GND 61  62 GND  I2C1_SDA 191  192 GBE_MDI1_P 

DP1_TXD0_N 63  64 CSI4_D3_N  I2S0_DOUT 193  194 GBE_LED_ACT 

DP1_TXD0_P 65  66 CSI4_D3_P  I2S0_DIN 195  196 GBE_MDI2_N 

GND 67  68 GND  I2S0_FS 197  198 GBE_MDI2_P 

DP1_TXD1_N 69  70 DSI_D0_N  I2S0_SCLK 199  200 GND 

DP1_TXD1_P 71  72 DSI_D0_P  GND 201  202 GBE_MDI3_N 
GND 73  74 GND  UART1_TXD 203  204 GBE_MDI3_P 

DP1_TXD2_N 75  76 DSI_CLK_N  UART1_RXD 205  206 GPIO07 

DP1_TXD2_P 77  78 DSI_CLK_P  UART1_RTS* 207  208 GPIO08 

GND 79  80 GND  UART1_CTS* 209  210 CLK_32K_OUT 

DP1_TXD3_N 81  82 DSI_D1_N  GPIO09 211  212 GPIO10 
DP1_TXD3_P 83  84 DSI_D1_P  CAM_I2C_SCL 213  214 FORCE_RECOVERY* 

GND 85  86 GND  CAM_I2C_SDA 215  216 GPIO11 

GPIO00 87  88 DP0_HPD  GND 217  218 GPIO12 

SPI0_MOSI 89  90 DP0_AUX_N  SDMMC_DAT0 219  220 I2S1_DOUT 

SPI0_SCK 91  92 DP0_AUX_P  SDMMC_DAT1 221  222 I2S1_DIN 
SPI0_MISO 93  94 HDMI_CEC  SDMMC_DAT2 223  224 I2S1_FS 

SPI0_CS0* 95  96 DP1_HPD  SDMMC_DAT3 225  226 I2S1_SCLK 

SPI0_CS1* 97  98 DP1_AUX_N  SDMMC_CMD 227  228 GPIO13 

UART0_TXD 99  100 DP1_AUX_P  SDMMC_CLK 229  230 GPIO14 

UART0_RXD 101  102 GND  GND 231  232 I2C2_SCL 

UART0_RTS* 103  104 SPI1_MOSI  SHUTDOWN_REQ* 233  234 I2C2_SDA 
UART0_CTS* 105  106 SPI1_SCK  PMIC_BBAT 235  236 UART2_TXD 

GND 107  108 SPI1_MISO  POWER_EN 237  238 UART2_RXD 

USB0_D_N 109  110 SPI1_CS0*  SYS_RESET* 239  240 SLEEP/WAKE* 

USB0_D_P 111  112 SPI1_CS1*  GND 241  242 GND 

GND 113  114 CAM0_PWDN  GND 243  244 GND 
USB1_D_N 115  116 CAM0_MCLK  GND 245  246 GND 

USB1_D_P 117  118 GPIO01  GND 247  248 GND 

GND 119  120 CAM1_PWDN  GND 249  250 GND 

USB2_D_N 121  122 CAM1_MCLK  VDD_IN 251  252 VDD_IN 

USB2_D_P 123  124 GPIO02  VDD_IN 253  254 VDD_IN 
GND 125  126 GPIO03  VDD_IN 255  256 VDD_IN 

GPIO04 127  128 GPIO05  VDD_IN 257  258 VDD_IN 

GND 129  130 GPIO06  VDD_IN 259  260 VDD_IN 

PCIE0_RX0_N 131  132 GND       

Legend Ground Power 



 

! 

ST pu

ST pd

− −

Signal for module on/off: high level on, low 
level off. Connects to module PMIC EN0 
through converter logic. POWER_EN is 
routed to a Schmitt trigger buffer on the 
module.  A 100kΩ pulldown is also on the 
module. 

− −

JT_RST z



SOC_PWR_REQ ST 1

210 CLK_32K_OUT
(PMIC GPIO4 32K 
CLK Out) 

Sleep/Suspend clock
Sleep/suspend clock for 
devices such as M.2 Key E

Output CMOS – 1.8V − −

 

 

 

 

Carrier Board
Main 5V 
Power 
Source

Supplies

Jetson

Power 
Logic

POWER_EN

251
  

260

237

233 SHUTDOWN_REQ*

239 SYS_RESET*

VDD_IN

EN



POWER_EN

VDD_IN

Carrier Board Supplies

Module Power

SYS_RESET*

POWER_EN

SHUTDOWN_REQ*

VDD_IN

T < 10uS

POWER_EN

SHUTDOWN_REQ*

VDD_IN

T < 10uS

3.0V

T > 10mS



 

 

 

 

 

 

 

 



− z

− z

− z

− z

− z

− z

− z

− z

− z

− z

− z

− z

− z

− z

− z

− z

DD 0

DD z

− 0

− 0

− z

− z

− z

− z

DD 0

DD z

− 0

− 0



DD z

− z

− z

− z

 − z

 

 

 

Module Pin Names PCIE0_RX3_N/P 

PCIE0_TX3_N/P 

PCIE0_RX2_N/P 

PCIE0_TX2_N/P 

PCIE0_RX1_N/P 

PCIE0_TX1_N/P 

PCIE0_RX0_N/P 

PCIE0_TX0_N/P 

PCIE1_RX0_N/P 

PCIE1_TX0_N/P 

USBSS_RX_N/P 

USBSS_TX_P/N 
Xavier Lanes Lane 5 Lane 4 Lane 3 Lane 2 Lane 11 Lane 1 

USB 3.1 PCIe       

1 1x4 + 1x1 PCIe 0 lane 3  
Controller #5 

PCIe 0 lane 2  
Controller #5 

PCIe 0 lane 1  
Controller #5 

PCIe 0 lane 0  
Controller #5 

PCIe 1 lane 0 
Controller #4 

USB_SS 
Port #2 

Recommended 
Usage 

PCIe x4 connector or device (I.E. M.2 Key M) PCIe x1 connector or 
device (i.e. M.2 Key E) 

USB 3.1 
connector, 

device or hub 

 



 

Jetson
SoC

USB 2.0 USB0_DN
USB0_DP

UPHY_RX1_N
UPHY_RX1_P

UPHY_TX1_N
UPHY_TX1_P

USB 3.1
& PEX

USB1_DN
USB1_DP

USB2_DN
USB2_DP

SYS_RESET*

GPIO (optional)

USB1_D_N

USB1_D_P

USBSS_RX_N

USBSS_RX_P 

USBSS_TX_N

USBSS_TX_P

GPIO00

 

USB0_D_N

USB0_D_P

USB2_D_N

USB2_D_P

USB_VBUS_EN0UART

Available for USB 
connector, device, Hub 
(i.e. M.2 K ey E)

87

111

109

123

121

117

115

166

168

161

163

Load Switch

EN OC
IN OUT

100Ω

0.1uF
0.1uF

VDD_5V_IN

USB0_VBUS_DET

#

239

Optional Over-Current Status

VDD_5V_USB

VBUS

DN

DP

ID

GND

SH1

SH2

SH3

SH4MSP5.0A
-M3/8 9A

TPD4E05U06

VBUS

DN

DP

GND

RX_N

RX_P

GND

TX_N

TX_p

USB 2.0

USB 3.1

TAB

TAB

G

S

D

1MΩ
0.1uF

 

 

 

 

 

 



 

 

 

 

Parameter Requirement Units Notes 
Specification 

Data Rate / UI period GEN1 
 GEN2 

5.0 / 200 
10.0 / 100 

Gbps / ps Device mode supports GEN1 speed only. 

Max Number of Loads 1 load  

Termination 90 differential Ω On-die termination at TX & RX 

Electrical Specification 

Insertion Loss (IL - Min) 
 Host 
 GEN1 (Type C) 
 GEN1 (Type A) 
 GEN2 

 
 Device 
 GEN1 (Micro AB) 
 
  Resonance Dip Frequency 

 
 
-2 
-7 
-5.4 

 
 
≤ 1 
 
> 8 

 
 

dB 
 
 

 
 
 
 

GHz 

 
 
@ 2.5GHz 
@ 2.5GHz 
@ 5GHz 

 
 
@ 2.5GHz 
 
The resonance dip could be caused by a via stub for layer 

transition or trace stub for co-layout. 
Time-domain Reflectometer (TDR)  Dip GEN1 

 GEN2 

75 

75 

Ω @ Tr = 200ps (10%-90%) 

@ Tr = 61ps (10%-90%) 
Near End Crosstalk (NEXT) ≤ −45 dB DC – 5GHz per each TX-RX NEXT 

Impedance 



Parameter Requirement Units Notes 
Trace Impedance Diff pair / Single Ended 85 / 43 Ω ±15%.  Intrinsic Zdf, does not account for coupling from other 

trace pairs 

Reference plane GND   
Trace Length/Skew 

Trace loss characteristic (max):  GEN1 
 GEN2 

0.7 
0.8 

dB/in @ 2.5GHz (see Figure 4-2) 
@ 5GHz (See Figure 4-3) 

The following max length is derived based on this 
characteristic. The length constraint must be re-defined if 
loss characteristic is changed. 

Breakout Region – Max length GEN1 
 GEN2 

11 
3 

mm Minimum trace width and spacing 

Max Trace Length (Host)  GEN1 or GEN2 152 (1014) mm (ps)  

Max Trace Length (Device)  GEN1 only 51 (334) mm (ps)  

Max Intra-Pair Skew (RX/TX_N to RX/TX_P) 0.15 (1)  mm (ps) Do not perform length matching within breakout region. Trace 
length matching should be done before discontinuities.  See Note 
2 

Differential pair uncoupled length 6.29 (41.9) mm (ps)  
Trace Spacing for TX/RX Interleaving 

Trace Spacing (Microstrip / Stripline)  Pair-Pair 
 To Ref plane and SMT pad 

 To unrelated high-speed signals 

4x / 3x 
4x / 3x 

4x / 3x 

Dielectric height  

Trace Spacing for TX/RX Non-interleaving 

TX-RX Xtalk is very critical in PCB trace routing. The ideal solution is to route TX and RX on different layers.  

If routing on the same layer, strongly recommend not interleaving TX and RX lanes 

If have to have interleaving routing in breakout, all the inter -pair spacing should follow the rule of inter-SNEXT (between TX/RX pair spacing)  

The breakout trace width is suggested to be the minimum to increase inter -pair spacing 

Do not perform serpentine routing for intra-pair skew compensation in the breakout region 
Min Inter-SNEXT Breakout 

(between TX/RX)  Main-route 

4.85x 

3x 

Dielectric height This is the recommended dimensions for meeting the NEXT 

requirement. 
Stripline structure in a GSSG structure is assumed (holds in 
broadside-coupled stripline structure) 

Max length  Breakout 

 Main-route 

11 

Max trace length - 
LBRK 

mm 

Via 

Via proximity (Signal via to GND return via) < 3.8 (24) mm (ps) See Note 1 
Topology Y-pattern is recommended 

Keep symmetry 

Y-pattern helps with Xtalk suppression. It can also reduce the 

limit of the pair-pair distance. Review needed (NEXT/FEXT 
check) if via placement does not use Y-pattern. See Figure 
4-4. 

GND via Place GND via as symmetrically as possible 
to data pair vias.  Up to 4 signal vias (2 diff 
pairs) can share a single GND return via 

GND via is used to maintain return path, while its Xtalk 
suppression is limited 

Max # of Vias PTH vias 
 Micro Vias 

4 if all vias are PTH via 
Not limited as long as total channel loss meets IL spec 

Max Via Stub Length 0.4 mm long via stub requires review (IL and resonance dip check) 

Additional Component Placement Order  

 Chip  ̶  AC capacitor (TX only)  ̶  common mode choke  ̶  ESD  ̶  Connector 

 See Figure 4-5. See Figure 4-6. 
AC Cap 

Value Min/Max 0.075 / 0.2 uF Only required for TX pair when routed to connector 

Location (max length to adjacent discontinuity) 8 mm Discontinuity is connector, via, or component pad 

Voiding GND/PWR void under/above cap is preferred Voiding is required if AC cap size is 0603 or larger 

ESD 

Max Junction capacitance (IO to GND) 0.8 pF e.g. SEMTECH RClamp0524p 

Footprint Pad should be on the net – not trace stub See Figure 4-7. 

Location (max length to adjacent discontinuity) 8 mm Discontinuity is connector, via, or component pad 

Common-mode Choke (Not recommended – only used if absolutely required for EMI issues). See Appendix A for details on CMC if implemented. 

FPC (Additional length of Flexible Printed Circuit Board) 

The FPC routing should be included for PCB trace calculations (max length, etc.) 

Characteristic Impedance Same as PCB 
Loss characteristic Strongly recommend being the same as 

the PCB or better 

If worse than PCB, the PCB and FPC length must be re-

estimated 

Connector 



Parameter Requirement Units Notes 
SMT Connector GND Voiding GND plane under signal pad should be voided. Size of void should be the same size as the pad.  

Connector used must be USB-IF certified 

General: See Chapter 14 for guidelines related to serpentine routing, routing over voids and noise coupling 

 

 

 





 



 

                JetsonSoC - PCIe

NVHS

PEX_L5_CLKREQ_N
PEX_L5_RST_N

PEX_WAKE_N

PEX

Control

NVHS_TX3_N
NVHS_TX3_P

PCIe 0 Lane 3

PCIe 0 Lane 2

PCIe 0 Lane 1

PCIe 0 Lane 0

NVHS_RX3_N
NVHS_RX3_P

NVHS_TX2_N
NVHS_TX2_P

NVHS_RX2_N
NVHS_RX2_P

NVHS_TX1_N
NVHS_TX1_P

NVHS_RX1_N
NVHS_RX1_P

NVHS_TX0_N
NVHS_TX0_P

NVHS_RX0_N
NVHS_RX0_P

PCIE0_TX3_N

PCIE0_TX3_P

PCIE0_RX3_N

PCIE0_RX3_P

PCIE0_TX2_N

PCIE0_TX2_P

PCIE0_RX2_N

PCIE0_RX2_P

PCIE0_TX1_N

PCIE0_TX1_P

PCIE0_RX1_N

PCIE0_RX1_P

PCIE0_TX0_N

PCIE0_TX0_P

PCIE0_RX0_N

PCIE0_RX0_P

PCIE0_CLK_N

PCIE0_CLK_P

PCIE1_TX0_N

PCIE1_TX0_P

PCIE1_RX0_N

PCIE1_RX0_P

PCIE1_CLK_N

PCIE1_CLK_P

PCIE1_CLKREQ*

PCIE1_RST*

PCIE_WAKE*

PCIE0_CLKREQ*

PCIE0_RST*

3.3V

180

181

179

PCIe 0 (Ctrl #5) – 
PCIe x4 conn/device
(i.e. M.2 Key M)

10
0k
Ω

4.
7

kΩ

47
kΩ

156

154

155

157

148

150

149

151

140

142

137

139

134

136

131

133

PEX_CLK4_N
PEX_CLK4_P

PEX_RX11_N
PEX_RX11_P

167

169

173

175

PCIe 0 (Ctrl #5) – 
PCIe x4 conn/device
(i.e. M.2 Key M)

PEX_TX11_N
PEX_TX11_P

172

174
PCIe 1 Lane 0 PCIe 0 (Ctrl #4) – 

PCIe x1 conn/device
(i.e. M.2 Key E)

PEX_L4_CLKREQ_N
PEX_L4_RST_N

182

183

PCIe 1 (Ctrl #4) – 
PCIe x1 conn/device 
(i.e. M.2 Key E)

4.
7

kΩ

47
kΩ

Shared wake pin

PEX
162

NVHS0_REFCLK_N
NVHS0_REFCLK_P

160

PEX_CLK5_N
PEX_CLK5_P

Mux

SEL

AO_HV CAN0_EN

CAN0_EN

NVHS0_REFCLK/PEX_CLK5 
Mux Control

See Note 1

See Note 2

 

 

 



                JetsonSoC - PCIe

NVHS

PEX_L5_CLKREQ_N
PEX_L5_RST_N

PEX_WAKE_N

PEX

Control

NVHS_TX3_N
NVHS_TX3_P

PCIe 0 Lane 3

PCIe 0 Lane 2

PCIe 0 Lane 1

PCIe 0 Lane 0

NVHS_RX3_N
NVHS_RX3_P

NVHS_TX2_N
NVHS_TX2_P

NVHS_RX2_N
NVHS_RX2_P

NVHS_TX1_N
NVHS_TX1_P

NVHS_RX1_N
NVHS_RX1_P

NVHS_TX0_N
NVHS_TX0_P

NVHS_RX0_N
NVHS_RX0_P

PCIE0_TX3_N

PCIE0_TX3_P

PCIE0_RX3_N

PCIE0_RX3_P

PCIE0_TX2_N

PCIE0_TX2_P

PCIE0_RX2_N

PCIE0_RX2_P

PCIE0_TX1_N

PCIE0_TX1_P

PCIE0_RX1_N

PCIE0_RX1_P

PCIE0_TX0_N

PCIE0_TX0_P

PCIE0_RX0_N

PCIE0_RX0_P

PCIE0_CLK_N

PCIE0_CLK_P

PCIE_WAKE*

PCIE0_CLKREQ*

PCIE0_RST*

3.3V

180

181

179

PCIe 0 (Ctrl 
#5) – PCIe x4 
Endpoint

10
0k
Ω

156

154

155

157

148

150

149

151

140

142

137

139

134

136

131

133

PCIe 0 (Ctrl 
#5) – PCIe x4 
Endpoint

4.
7

kΩ

47
kΩ

PEX
162

NVHS0_REFCLK_N
NVHS0_REFCLK_P

160

PEX_CLK5_N
PEX_CLK5_P

Mux

SEL

AO_HV CAN0_EN

CAN0_EN

NVHS0_REFCLK/PEX_CLK5 
Mux Control

See Note 1

See Note 2

 

 

 

 



 

Parameter Requirement Units Notes 
Specification 

Data Rate / UI Period 8.0 / 125 Gbps / ps 4.0GHz, half-rate architecture 
Configuration / Device Organization 1 Load  

Topology Point-point  Unidirectional, differential 

Termination 50 Ω To GND Single Ended for P & N 

Impedance 

Trace Impedance differential / Single Ended 85 / 50 Ω ±15%. See Note 1 

Reference plane GND   
Spacing 

Trace Spacing (Stripline/Microstrip)  Pair – Pair 
 To plane and capacitor pad 

 To unrelated high-speed signals 

3x / 4x  
3x / 4x 

3x / 4x 

Dielectric TX and RX should not be routed on the same 
layer. See Note 2. 

Length/Skew 
Breakout region (Max Length) 41.9 ps Minimum width and spacing.  4x or wider 

dielectric height spacing is preferred 
Max trace length 

To PCIe Connector  Stripline 
 Microstrip 
Direct to PCIe Device  Stripline 
 Microstrip 

 

5.5 (979) 
5.5 (825) 
9 (1602) 
9 (1250) 

in (ps) Assumption used is 178ps/in for Stripline routing 

and 150ps/in for Microstrip. 

Max PCB via distance from the BGA 41.9 ps Max distance from BGA ball to first PCB via. 

PCB within pair (intra-pair) skew  0.075 (0.5) mm (ps) Do trace length matching before hitting 
discontinuities 

Within pair (intra-pair) matching between 
subsequent discontinuities 

0.075 (0.5) mm (ps)  

Differential pair uncoupled length 41.9 ps  

Via 

Via placement Place GND vias as symmetrically as possible to data pair vias.  GND via distance should be placed 
less than 1x the diff pair via pitch 

Max # of Vias PTH Vias 
 Micro-Vias 

2 for TX traces and 2 for RX trace 
No requirement 

Max Via stub length 0.4 mm Longer via stubs would require review 

Routing signals over antipads Not allowed 
AC Cap 

Value GEN1/GEN2: Min/Max 
 GEN3: Min/Max 

0.075 / 0.265 
0.176 / 0.265 

uF 0.1uF or 0.22uF recommended for GEN1 or GEN2. 

0.22uF recommended for GEN3. Only required for TX 
pair when routed to connector 

Location (max length to adjacent discontinuity) 8 mm Discontinuity such as edge finger, component pad 

Voiding Voiding the plane directly under the pad 3-4 
mils larger than the pad size is 
recommended. 

See Figure 4-10. 

 



Parameter Requirement Units Notes 
Connector 

Voiding Voiding the plane directly under the pad 5.7 

mils larger than the pad size is 
recommended. 

See Figure 4-11. 

General: See Chapter 14 for guidelines related to serpentine routing, routing over voids and noise coupling 

 

 

 

 

 

 



Module Pin Name  Type Termination  Description  

PCIe Interface 0 (x4 – Controller #5) 
PCIE0_TX3_N/P 
PCIE0_TX2_N/P 
PCIE0_TX1_N/P 
PCIE0_TX0_N/P 

DIFF OUT Series 0.22uF Capacitor Differential Transmit Data Pairs: Connect to TX_N/P pins of PCIe 
connector or RX_N/P pin of PCIe device through AC cap according 
to supported configuration.  

PCIE0_RX3_N/P 
PCIE0_RX2_N/P 

PCIE0_RX1_N/P 
PCIE0_RX0_N/P 

DIFF IN Series 0.22uF capacitors near 
Jetson Xavier NX pins or 

device if device on main PCB. 

Differential Receive Data Pairs: Connect to RX_N/P pins of PCIe 
connector or TX_N/P pin of PCIe device through AC cap according 

to supported configuration. 

PCIE0_CLK_N/P DIFF OUT (Rootport) 
DIFF IN (Endpoint) 

 Differential Reference Clock Output:  Connected to a mux on the 
module that selects either PEX_CLK5 or NVHS0_REFCLK. Connect to 
REFCLK_N/P pins of PCIe device/connector.  For Root Port 
operation, set the mux to select PEX_CLK3 (CAN0_EN = 0).  For 
Endpoint, set the mux to select NVHS0_REFCLK (CAN_EN = 1). 

PCIE0_CLKREQ* I/O (Root Port) 
I (Endpoint) 

47kΩ pull-up to 
VDD_3V3_SYS on module 

PCIe Clock Request for PCIE0_CLK:  Connect to CLKREQ pins on 
device/connector(s) 

PCIE0_RST* O (Root Port) 

I (Endpoint) 

4.7kΩ pull-up to 

VDD_3V3_SYS on module 

PCIe Reset:  Connect to PERST pins on device/connector(s) 

PCIe Interface 1 (x1 – Controller #4) 
PCIE1_TX0_N/P DIFF OUT Series 0.22uF Capacitor Differential Transmit Data Pair: Connect to TX_N/P pins of PCIe 

connector or RX_N/P pin of PCIe device through AC cap according 
to supported configuration.  

PCIE1_RX0_N/P DIFF IN Series 0.22uF capacitors near 
Jetson Xavier NX pins or 
device if device on main PCB. 

Differential Receive Data Pair: Connect to RX_N/P pins of PCIe 
connector or TX_N/P pin of PCIe device through AC cap according 
to supported configuration.  

PCIE1_CLK_N/P DIFF OUT  Differential Reference Clock Output:  Connect to REFCLK_N/P pins 
of PCIe device/connector 

PCIE1_CLKREQ* I/O 47kΩ pull-up to 
VDD_3V3_SYS on module 

PCIe Clock Request for PCIE1_CLK:  Connect to CLKREQ pins on 
device/connector(s) 

PCIE1_RST* O 4.7kΩ pull-up to 
VDD_3V3_SYS on module 

PCIe Reset:  Connect to PERST pins on device/connector(s) 

Common 
PCIE_WAKE* I 100kΩ pull-up to 

VDD_3V3_SYS on module 
PCIe Wake:  Connect to WAKE pins on device or connector 

 

− −

− −

− −

− −

− −

− −



− −

− −

− −

− −

 

 

 

JetsonSoC

GBE_MDI0_P

GBE_MDI0_N

GBE_MDI1_P

GBE_MDI1_N

GBE_MDI2_P

GBE_MDI2_N

GBE_MDI3_P

GBE_MDI3_N

GBE_LED_ACT

GBE_LED_LINK

To Magnetics/
RJ45 Connector

186

184

192

190

198

196

204

202

194

188

EQOS

GbE
PHYEQOS_TXC

EQOS_TD0
EQOS_TD1
EQOS_TD2
EQOS_TD3

EQOS_TX_CTL

EQOS_RXC
EQOS_RD0
EQOS_RD1
EQOS_RD2
EQOS_RD3

EQOS_RX_CTL

EQOS_SMA_MDC
EQOS_SMA_MDIO

ENETPHY_RST

ENETPHY_INT

CONN

SOC_GPIO08

SOC_GPIO09

3.3V

DVDD_RG

Level 

Shifter



(J8) TXD3-
(J7) TXD3+
(J6) TXD1-
(J5) TXD2-
(J4) TXD2+
(J3) TXD1+
(J2) TXD0-
(J1) TXD0+

22nF 
each

   
each

J1

J2

J3

J6

J4

J5

J7

J8

MD0+

MD0-

MD1+

MD1-

MD2+

MD2-

MD3+

MD3-

MCT

G
R

N
+

G
R

N
–

Y
E

L
+

Y
E

L
–

VC1
VC2
VC3
VC4

0.1uF

GBE_MDI0_P

GBE_MDI0_N

GBE_MDI1_P

GBE_MDI1_N

GBE_MDI2_P

GBE_MDI2_N

GBE_MDI3_P

GBE_MDI3_N

110Ω

110Ω

GBE_LED_LINK

GBE_LED_ACT

1000pF

VDD_3V3_SYS

100pF

0.05Ω

0.05Ω

0.05Ω

0.05Ω

0.05Ω

0.05Ω

Place       resistors & 
capacitor around 

chassis GND shape

POE_VC1

POE_VC2

POE_VC3

POE_VC4

Connect to Magnetics -

Connect to green LED cathode on RJ45 

connector. Anode connected to VDD_3V3_SYS

Connect to yellow LED cathode on RJ45 

connector. Anode connected to VDD_3V3_SYS



 

HDMI_DP0_TXDN0 − z

HDMI_DP0_TXDP0 − z

HDMI_DP0_TXDN1 − z

HDMI_DP0_TXDP1 − z

HDMI_DP0_TXDN2 − z

HDMI_DP0_TXDP2 − z

HDMI_DP0_TXDN3 − z

HDMI_DP0_TXDP3 − z

DP_AUX_CH0_HPD DD pd

DP_AUX z

DP_AUX z

HDMI_DP1_TXDN0 − z

HDMI_DP1_TXDP0 − z

HDMI_DP1_TXDN1 − z

HDMI_DP1_TXDP1 − z

HDMI_DP1_TXDN2 − z

HDMI_DP1_TXDP2 − z

HDMI_DP1_TXDN3 − z

HDMI_DP1_TXDP3 − z



DD pd

DD z

 

 

 

 

  



 

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

1
0

0
k
Ω

VDD_3V3_SYS

1
0

0
k
Ω

VDD_3V3_EDP

DP 

Conn

.
PWR

PWR_RET

HPD

AUXN

GND

AUXP

CEC_DP

MODE

LANE_3N

GND

LANE_3P

LANE_2N

GND

LANE_2P

LANE_1N

GND

LANE_1P

LANE_0N

GND

LANE_0P
1

3

5

11

7

9

13

15

17

19

2

10

12

6

8

14

16

18

4

20

TPD4E05U06

Jetson

SoC – HDMI/DP

HDMI_DPx_TXDP3
HDMI_Dx_TXDN3

HDMI_DPx_TXDP2
HDMI_DPx_TXDN2

HDMI_DPx_TXDP1
HDMI_DPx_TXDN1

HDMI_DPx_TXDP0
HDMI_DPx_TXDN0

DP_AUX_CHx_N
DP_AUX_CHx_P

DP_AUX_CHx_HPDDP

HDMI

HDMI_CEC

DPx_HPD

DPx_AUX_N

DPx_AUX_P

HDMI_CEC

DPx_TXD3_N

DPx_TXD3_P

DPx_TXD2_N

DPx_TXD2_P

DPx_TXD1_N

DPx_TXD1_P

DPx_TXD0_N

DPx_TXD0_P

88/96

92/100

90/98

94

41/65

39/63

47/71

45/69

53/77

59/83

57/81

51/75

0.1uF

VDD_3V3_SYS

3V3_IO_PG

VDD_1V8

100kΩ

1
0

0
k
Ω

1
0

k
Ω

Load Switch

EN

IN OUT

Level Shifter

1.8V 3.3V

1/0

 



 

Jetson

eDP
Conn

SoC

Pkg
DP
Driver

P

N

Common Mode 

Chokes & ESD







 



 

 



100kΩ1
0

k
Ω

1
0

k
Ω

VDD_3V3_HDMI

1
.8

k
Ω

1
.8

k
Ω

VDD_5V0_HDMI_CON

1
0

k
Ω

1
0

0
k
Ω

MOD_SLEEP*

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

0.1uF

        

VDD_1V8

RS

RS

RS

RS

RS

RS

RS

RS

See

Note 4

TPD4E02B04 DQOR

VDD_5V_IN

HDMI

Type A

HP_DET

+5V

DDC/CEC_GND

SDA

SCL

RESERVED

CEC

CK–

CK_SHIELD

CK+

D0–

D0_SHIELD

D0+

D1–

D1_SHIELD

D1+

D2–

D2_SHIELD

D2+
1

3

5

11

7

9

13

15

17

19

2

10

12

6

8

14

16

18

4

VDD_3V3_SYS VDD_3V3_HDMI

10kΩ

100kΩ

0.1uF

Load Switch

EN
IN OUT

Level Shifter

1.8V 5V

CEC Level 

Shifter Circuit 

(see note)

Level Shifter

3.3V 5V

Load Switch

EN
IN OUT FET

DG
S

Jetson
SoC – HDMI/DP

HDMI_DPx_TXDP3
HDMI_Dx_TXDN3

HDMI_DPx_TXDP2
HDMI_DPx_TXDN2

HDMI_DPx_TXDP1
HDMI_DPx_TXDN1

HDMI_DPx_TXDP0
HDMI_DPx_TXDN0

DP_AUX_CHx_N
DP_AUX_CHx_P

DP_AUX_CHx_HPDDP

HDMI

HDMI_CEC

DPx_HPD

DPx_AUX_N

DPx_AUX_P

HDMI_CEC

DPx_TXD3_N

DPx_TXD3_P

DPx_TXD2_N

DPx_TXD2_P

DPx_TXD1_N

DPx_TXD1_P

DPx_TXD0_N

DPx_TXD0_P

88/96

92/100

90/98

94

41/65

39/63

47/71

45/69

53/77

59/83

57/81

51/75

1/0



100Ω  

100Ω  

100Ω  

100Ω  

100Ω  

100Ω  

Jetson

HDMI
Conn

ACCAP

Seg D Seg F

MOD_SLEEP*

499Ω, 

1%

PCB Vias

PCB Vias

0.1uF

0.1uF

RPD

Common Mode 

Chokes & ESD

See Note 1

499Ω, 

1%

Seg B Seg E

Seg C

SoC   -100Ω 100Ω  

  -100Ω 100Ω  

Main Route – 

Seg A

* Note 3 * Note 3* Note 3 * Note 3

RS

(See Note 4)

Choke or Trace

See Note 2

Parameter Requirement Units Notes 
Specification 

Max frequency / UI 5.94 / 168 Gbps / ps Per lane – not total link bandwidth 

Topology Point to point  Unidirectional, differential 

Termination At receiver 
 On-board 

100 
500 

Ω Differential To 3.3V at receiver  
To GND near connector 

Electrical Specification 

IL  
 
 
 
 resonance dip frequency 

<= 1.7 
<= 2 
<= 3 
< 6 
> 12 

dB @ 1GHz 
dB @ 1.5GHz 
dB @ 3GHz 
dB @ 6GHz 

GHz 

 

TDR dip >= 85 Ω @ Tr=200ps 10%-90%.  If TDR dip is 75~85ohm that dip width 

should < 250ps 
FEXT (PSFEXT) <= -50 

<= -40 
<= -40 

dB at DC 

dB at 3GHz 
dB at 6GHz 

PSNEXT is derived from an algebraic summation of the 

individual NEXT effects on each pair by the other pairs 

IL/FEXT plot: See HDMI Guideline Figure 5-9 TDR plot: See  Figure 5-10 

Impedance 

Trace impedance  Diff pair 100 Ω ±10%.  Target is 100Ω.    Ω for the breakout and main 
route is an implementation option. 

Reference plane GND   

Trace spacing/Length/Skew 



Parameter Requirement Units Notes 
Trace loss characteristic: < 0.8 

< 0.4 
dB/in. @ 3GHz 

dB/in. @ 1.5GHz 
The max length is derived based on this characteristic. 
See Note 1. 

Trace spacing (pair-pair) 
 Stripline 
 Microstrip:  pre 1.4b 
 Microstrip:  1.4b/2.0 

 
3x 
4x 
5x to 7x 

 
dielectric 

For Stripline, this is 3x of the thinner of above and 
below. 

Trace spacing  Stripline 
(Main link to DDC)  Microstrip 

3x 
5x 

dielectric For Stripline, this is 3x of the thinner of above and 
below. 

Max total length/delay (1.4b/2.0 - 
up to 5.94Gbps)   
 Stripline 

 Microstrip (5x spacing) 
 Microstrip (7x spacing) 

 
 
63.5/2.5 (437) 

50.8/2.0 (300) 
63.5/2.5 (375) 

 
 

mm/in (ps) 

Propagation delay: 175ps/in. for stripline, 150ps/in. for 
microstrip). 

Max Total Length/Delay (Pre-1.4b) 
(up to 165Mhz)  Microstrip
 Stripline 

 
254/10 (1500) 
225/8.5 (1500) 

mm/in (ps) Propagation delay: 175ps/in. for stripline, 150ps/in. for 
microstrip). 

Max intra-pair (within pair) skew 0.15 (1) mm (ps) See notes 1, 2, and 3 

Max inter-pair (pair to pair) skew 150 ps See notes 1, 2, and 3 

Max GND transition via distance 1x Diff pair via pitch For signals switching reference layers, add one or two 
ground stitching vias. It is recommended they be 
symmetrical to signal vias. 

Via 

Topology - Y-pattern is recommended 
- keep symmetry 

Xtalk suppression is the best by Y-pattern. Also it can 
reduce the limit of pair-pair distance.  Need review 
(NEXT/FEXT check) if via placement is not Y-pattern.  
See Figure 5-11 

Minimum impedance dip 97 
92 

Ω@200ps 
Ω@35ps 

Recommended via dimens ion  
 drill/pad 
 Antipad 
 via pitch 

 
200/400 
840 
880 

 
uM 

GND via Place GND via as symmetrically as possible to data pair 
vias.  Up to four signal vias (2 diff pairs) can share a 

single GND return via 

GND via is used to maintain return path, while its Xtalk 
suppression is limited 

Max # of vias PTH via 

 u-via 

4 if all vias are PTH via 

Not limited as long as total channel loss meets IL spec. 

 

Max via stub length 0.4 mm long via stub requires review (IL and resonance dip 
check) 

Topology 
The main route via dimensions should comply with the via structure rules (See via section) See topology in Figure 5-8 

For the connector pin vias, follow the rules for the connector pin vias (See via section) 

The traces after main route via should be routed as 100Ω differential or as uncoupled 50ohm 
SE traces on PCB top or bottom. 

Max distance from RPD to main 
trace (seg B) 

1 mm 

Max distance from AC cap to RPD 
stubbing point (seg A) 

~0 mm 

Max distance between ESD and 
signal via 

3 mm 

Add-on Components 

Example of a case where space is 
limited for placing components. 

Top: See Figure 5-12 Bottom: See Figure 5-12 

AC Cap 
Value 0.1 uF  

Max via distance from BGA 7.62 (52.5) mm (ps)  

Location must be placed before pull-down resistor The distance between the AC cap and the HDMI 
connector is not restricted. 

Placement PTH design 
 

 Micro-via design 

Place cap on bottom layer if main route above core 
Place cap on top layer if main route below core 

Not Restricted 

 

Void GND (or PWR) void under/above the cap is needed.  

Void size = SMT area + 1x dielectric height keepout 
distance 

See  Figure 5-13 

Pull-down Resistor (RPD), choke/FET 



Parameter Requirement Units Notes 
Value 500 Ω  
Location. Must be placed after AC cap Placement: See Figure 5-15 

Layer of placement Same layer as AC cap.  The FET and choke can be placed 
on the opposite layer thru a PTH via 

Choke between RPD  and FET  choke 
  

 Max trace Rdc 
 Max trace length 

600 or 
1 

≤20 
4 

Ω@100MHz 
uH@DC-100MHz 

mΩ 
mm 

Can be choke or Trace.  Recommended option for 
HDMI2.0 HF1-9 improvement.  

Void GND/PWR void under/above cap is preferred  
Common-mode Choke (Not recommended – only used if absolutely required for EMI issues) 

See Chapter 14 for details on CMC if implemented. 

ESD (On-chip protection diode can withstand 2kV HMM. External ESD is optional. Designs should include ESD footprint as a stuffing option) 
Max junction capacitance  

(IO to GND) 

0.35 pF e.g. Texas Instruments TPD4E02B04DQAR 

Footprint Pad right on the net instead of trace stub See Figure 5-16 

Location After pull-down resistor/CMC and before RS  

Void GND/PWR void under/above the cap is needed.  Void 
size = 1mm x 2mm for 1 pair 

See  Figure 5-17 

Series Resistor (RS) – Series resistor on N/P path for HDMI 2.0 (mandatory) 

Value ≤ 6 Ω ± 10%.  0ohm is acceptable if the design passes the 
HDMI2.0 HF1-9 test. Otherwise, adjust the RS value to 
ensure the HDMI2.0 tests pass: Eye diagram, Vlow test 

and HF1-9 TDR test 
Location After all components and before HDMI connector  

Void GND/PWR void under/above the RS device is needed.  Void size = SMT area + 1x dielectric height keepout 
distance. 

Trace at Component Region 

Value 100 Ω ± 10% 

Location At component region (Microstrip)  

Trace entering the SMT pad One 45° See  Figure 5-18 

Trace between components Uncoupled structure See  Figure 5-19 
HDMI connector   

Connector voiding Voiding the ground below the signal lanes 
0.1448(5.7mil) larger than the pin itself 

See Figure 5-20 

General: See Chapter 14 for guidelines related to Serpentine routing, routing over voids and noise coupling 
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DD z

DD z

ST pd

ST pd

ST pd

ST pd

DD pd

DD pd

 

 

 

 



Camera 

Module

4-lane CSI

Jetson

SoC

CAM CAM_I2C_SCL
CAM_I2C_SDA

EXTPERIPH1_CLK
SOC_GPIO04

2.2kΩ

2.2kΩ
VDD_3V3_SYS

CAM_I2C_SCL

CAM_I2C_SDA

CAM0_MCLK

CAM0_PWDN

215

116

114

213

DSI/CSI CSI_E_CLK_P
CSI_E_CLK_N

CSI_E_D0_P
CSI_E_D0_N
CSI_E_D1_P
CSI_E_D1_N
CSI_F_D0_P
CSI_F_D0_N
CSI_F_D1_P
CSI_F_D1_N

54
CSI4_CLK_P

CSI4_CLK_N

CSI4_D0_P

CSI4_D0_N

CSI4_D1_P

CSI4_D1_N

CSI4_D2_P

CSI4_D2_N

CSI4_D3_P

CSI4_D3_N

52

48

46

60

58

42

40

66

64

Cameras CSI0 
CLK/Data[1:0] 

CSI1 
CLK 

CSI1 
Data[1:0] 

CSI2 
CLK/Data[1:0] 

CSI3 
CLK 

CSI3 
Data[1:0] 

CSI4 
CLK/Data[1:0] 

CSI4 
DATA[3:2] 

CSI5 (DSI pins) 
CLK/Data[1:0] 

2-Lanes Each          
1 of 6 cameras √         
2 of 6 cameras  √ √       

3 of 6 cameras    √      
4 of 6 cameras     √ √    
5 of 6 cameras       √   
6 of 6 cameras         √ 

4-Lanes Each          
1 of 3 cameras √  √       
2 of 3 cameras    √  √    

3 of 3 cameras       √ √  

 



Jetson

SoC

CAM CAM_I2C_SCL
CAM_I2C_SDA

EXTPERIPH1_CLK

EXTPERIPH2_CLK

SOC_GPIO04

SOC_GPIO05

2.2kΩ

2.2kΩ
VDD_3V3_SYS

Camera
I2C

Camera 0
Clock/Control

Camera 1
Clock/Control

CAM_I2C_SCL

CAM_I2C_SDA

CAM0_MCLK

CAM0_PWDN

CAM1_MCLK

CAM1_PWDN

GPIO01

GPIO11

215

116

114

213

120

122

SOC_GPIO41 Camera 2 Clock
Camera 3 Clock216

118

SOC_GPIO42

Jetson
SoC

DSI/CSI CSI_A_CLK_N
CSI_A_CLK_P
CSI_A_D0_N
CSI_A_D0_P
CSI_A_D1_N
CSI_A_D1_P

Camera 1
(2-Lane)

CSI_B_CLK_N
CSI_B_CLK_P
CSI_B_D0_N
CSI_B_D0_P
CSI_B_D1_N
CSI_B_D1_P

CSI_F_D0_N
CSI_F_D0_P
CSI_F_D1_N
CSI_F_D1_P

CSI_E_CLK_N
CSI_E_CLK_P
CSI_E_D0_N
CSI_E_D0_P
CSI_E_D1_N
CSI_E_D1_P

CSI_0_CLK_N

CSI_0_CLK_P

CSI_0_D0_N

CSI_0_D0_P

CSI_0_D1_N

CSI_0_D1_P

CSI1_CLK_N

CSI1_CLK_P

CSI1_D0_N

CSI1_D0_P

CSI1_D1_N

CSI1_D1_P

CSI2_CLK_N

CSI2_CLK_P

CSI2_D0_N

CSI2_D0_P

CSI2_D1_N

CSI2_D1_P

CSI3_CLK_N

CSI3_CLK_P

CSI3_D0_N

CSI3_D0_P

CSI3_D1_N

CSI3_D1_P

CSI4_CLK_N

CSI4_CLK_P

CSI4_D0_N

CSI4_D0_P

CSI4_D1_N

CSI4_D1_P

CSI4_D2_N

CSI4_D2_P

CSI4_D3_N

CSI4_D3_P

DSI_CLK_N

DSI_CLK_P

DSI_D0_N

DSI_D0_P

DSI_D1_N

DSI_D1_P

Camera 3
(2-Lane)

Camera 5
(2-Lane)

Camera 1
(4-Lane)
Only CSI 0 
Clock Used

10

Camera 2
(4-Lane)
Only CSI 2 
Clock Used

CSI_D_CLK_N
CSI_D_CLK_P
CSI_D_D0_N
CSI_D_D0_P
CSI_D_D1_N
CSI_D_D1_P

CSI_C_CLK_N
CSI_C_CLK_P
CSI_C_D0_N
CSI_C_D0_P
CSI_C_D1_N
CSI_C_D1_P

Camera 4
(2-Lane)

Camera 3
(4-Lane)

12

4

6

16

18

3

5

15

17

28

30

22

24

34

36

40

42

64

66

27

29

21

23

33

35

52

54

46

48

58

60

9

11

CSI_G_CLK_N
CSI_G_CLK_P
CSI_G_D0_N
CSI_G_D0_P
CSI_G_D1_N
CSI_G_D1_P

Camera 6
(2-Lane)

76

78

70

72

82

84

Camera 2
(2-Lane)



 

2.5 Gbps 

10

GND

DQ CLK 

 1 / 1.5 / 2.5 Gbps

 



VDD_3V3_SYS



 

CZ pd

CZ pd

CZ pd

CZ pd

CZ pd

CZ pd

SOC_GPIO22 ST pd

 

 

 

 

 



ESD

DATA2

DATA3

CMD

VDD

CLK

GND

DATA0

DATA1

C_DETECT

COMMON

VDD_3V3_SYS Load Switch

VOUTVIN

GND

0Ω

Jetson
SoC

SDMMC3 SDMMC3_CLK

SDMMC3_CMD

CAM

SDMMC3_DAT3

SOC_GPIO22

SDMMC_CLK

SDMMC_CMD

SDMMC_DAT0

SDMMC_DAT1

SDMMC_DAT2

SDMMC_DAT3

GPIO08

SDMMC3_DAT2
SDMMC3_DAT1
SDMMC3_DAT0

227

229

208

219

221

223

225

0.1uF 10uF
ON0.1uF GND

SDMMC_CD

See Note

1kΩ

2.2kΩ
VDD_1V8 G

S

D

2.2kΩ



Connect to  pin of device.

Connect to  pin of device

Connect to  pins of device



 

ST pd

ST pd

ST pd

ST pd

ST pd

ST pd

ST pd

ST pd

AUD_MCLK ST pd

 

 

 

 

 



Audio Codec

ALC5639DCVDD

DBVDD

MICVDD

GPIO2/DMIC_SCL

GPIO1/IRQ

MCLK

BCLK1

LRCK1

DACDAT1

ADCDAT1

BCLK2/GPIO3/PDM_SCL

LRCK2/GPIO4/PDM_SDA

DACDAT2/GPIO5_DMIC1_SCL

ADCDAT2/GPIO6/DMIC2_SDA

SDA

SCL

LOUTR/N

LOUTL/P

DGND

DACGND

CPGND

AGND

AGND2

SPKVDDL

SPKVDDR

AVDD

AVDD2

CPVDD

CPP1

CPN1

CPP2

CPN2

CPVPP

CPVEE

MICBIAS

SP0_LP

SP0_LN

SP0_RP

SP0_RN

IN1P

IN2P/INL/DMIC2_SDA/JD3

HP0_R

HP0_L

MIC_IN_DET

DACVREF

CPVREF

VREF1

VREF2

SPKVREF

1uF

2.2uF

VDD_5V

4.7uF 0.1uF4.7uF 4.7uF

25 Mil
(Virtual Short)

I2Sx_FS

I2Sx_DOUT

I2Sx_DIN

I2Sx_SCLK

Jetson Module 

I2S0 or I2S1

1uF

0.1uF2.2uF

0.1uF2.2uF

0.1uF10uF

Avail.  Jetson Module 

GPIO (see note 1)

2.2uF

1uF

Jetson Module GPIO09 

(AUD_MCLK)

Jetson Module 

I2C (see note 2)

I2C2_SDA

I2C2_SCL

0.1uF10uF VDD_1V8

10uF10uF

     

0.1uF0.1uF

10uF10uF

     

2.2uF

2.2uF

2.2uF

Audio Panel
Header
1

3

5

7

9

2

4

6

8

10

VDD_1V8

10
kΩ2.

2
kΩ

2.
2

kΩ

1M
Ω

1M
Ω

IN1P

IN2P

AUD_HPOR

SENSE_SEND

AUD_HPOL

GND

AUD_GPIO4

AUD_MIC_JD

Key

AUD_HP_JD

25 Mil
(Virtual Short)

 



SCLK OUT/IN

I/O



 

 

DD z

DD z

DP_AUX z

DP_AUX z

DD z

DD z

 

 

 

 



Jetson

SoC – I2C

PWR_I2C_SCL
PWR_I2C_SDA

CAM_I2C_SCL
CAM_I2C_SDA

SYS

GEN1_I2C_SCL
GEN1_I2C_SDA

On-Module
Usage Only

VDD_1V8

CAM

CONN

GEN2_I2C_SCL
GEN2_I2C_SDA

AO

GEN8_I2C_SCL
GEN8_I2C_SDA

VDD_3V3_SYS
2.2kΩ

2.2kΩ

VDD_1V8
2.2kΩ

2.2kΩ

VDD_3V3_SYS
2.2kΩ

2.2kΩ

VDD_3V3_SYS

Used as camera module control interface 
or available for misc. 3.3V I2C devices.

CAM_I2C_SCL

CAM_I2C_SDA

I2C2_SCL

I2C2_SDA

I2C1_SCL

I2C1_SDA

I2C0_SCL

I2C0_SDA

Available for misc. 1.8V I2C devices

Available for misc. 3.3V I2C devices

215

213

232

234

185

187

On-Module
Power Monitor

DP_AUX_CH3_P
DP_AUX_CH3_N

EDP

VDD_3V3_SYS
2.2kΩ

2.2kΩ

Available for misc. 3.3V I2C devices
189

191

 

 



Parameter Requirement Units Notes 

Max frequency Standard-mode / Fm / Fm+ 100 / 400 / 1000 kHz See Note 1 

Topology Single ended, bi-directional, multiple masters/slaves 
Max loading  Standard-mode / Fm / Fm+ 400 pF Total of all loads 

Reference plane GND or PWR   

Trace impedance 50 – 60 Ω ±15% 

Trace spacing 1x dielectric  

Max trace length/delay  Standard Mode 
 Fm, Fm+ Modes 

3400 (~20) 
1700 (~10) 

ps (in)  

Module Pin Name  Type Termination  Description  

I2C0_SCL/SDA I/OD 2.2kΩ pull-ups to VDD_3V3_SYS on Jetson 
Xavier NX 

I2C #0 Clock and Data.  Connect to CLK and Data pins of any 3.3V devices 

I2C1_SCL/SDA I/OD 2.2kΩ pull-ups to VDD_3V3_SYS on Jetson 
Xavier NX 

I2C #1 Clock and Data.  Connect to CLK and Data pins of 3.3V devices. 

I2C2_SCL/SDA I/OD 2.2kΩ pull-ups to VDD_1V8 on Jetson 
Xavier NX 

I2C #2 Clock and Data.  Connect to CLK and Data pins of any 1.8V devices 

CAM_I2C_SCL/SDA I/OD 2.2kΩ pull-ups to VDD_3V3_SYS on Jetson 
Xavier NX 

Camera I2C Clock and Data.  Connect to CLK and Data pins of any 3.3V 
devices 

 

ST pd

ST pu

ST pu

ST pu

ST pu

DD pd

DD pd

DD pd



DD z

DD z

 

 

 

 

Jetson
SoC – SPI

UART SPI0_SCK

SPI0_MISO

SPI0_MOSI

SPI0_CS0*

SPI0_CS1*

SPI1_SCK

SPI_MISO

SPI1_MOSI

SPI1_CS0*

SPI1_CS1*

SPI1_SCK
SPI1_MISO
SPI1_MOSI

SPI1_CS0
SPI1_CS1

Connect to up to 2 SPI 
devices (separate CS 
for each)

91

89

93

95

97

SPI3_SCK
SPI3_MISO
SPI3_MOSI

SPI3_CS0
SPI3_CS1

106

104

108

110

112

Connect to up to 2 SPI 
devices (separate CS 
for each)

Jetson Master
SPIn_CSx

SPIn_SCK

SPIn_MOSI

SPIn_MISO

SPI Slave Device
CS (Chip Select)

CLK (Clock)

MOSI (Master out, Slave in)

MISO (Master in, Slave out)

Jetson Slave
SPIn_CSx

SPIn_SCK

SPIn_MOSI

SPIn_MISO

SPI Master Device
CS (Chip Select)

CLK (Clock)

MOSI (Master out, Slave in)

MISO (Master in, Slave out)

 



 

Jetson

SPI 

Device 

#1

Main trunk SPI 

Device 

#2

SPI 

Device 

#1

Main trunk

SPI 

Device 

#2

Branch-A

Branch-B

Branch-A

Branch-B

2x-Load Star Topology 2x-Load Daisy Topology

SPI 

Device
Main trunk

SoC

Jetson

SoC Jetson

SoC

Point-Point Topology

Parameter Requirement Units Notes 

Max frequency 65 MHz  

Configuration / device organization  4 load  

Max loading (total of all loads) 15 pF  

Reference plane GND   
Breakout region impedance Minimum width and spacing   

Max PCB breakout delay 75 ps  

Trace impedance 50 – 60  Ω ±15% 

Via proximity (signal to reference) < 3.8 (24) mm (ps) See Note 1 

Trace spacing Microstrip / Stripline 4x / 3x dielectric  

Max trace length/delay (PCB main trunk)  Point-point 
For MOSI, MISO, SCK and CS 2x-load star/daisy 

195 (1228) 
120 (756) 

mm (ps)  

Max trace length/delay (Branch-A)  2x-load star/daisy 
for MOSI, MISO, SCK and CS 

75 (472) mm (ps)  

Max trace length/delay skew from MOSI, MISO and CS to SCK 16 (100) mm (ps) At any point 

Module Pin Names (Function) Type Termination  Description  

SPI[1:0]_CLK 
GPIO03 (SPI2_SCK) 

I/O  SPI Clock.:  Connect to peripheral CLK pin(s) 

SPI[1:0]_MOSI 
GPIO05 (SPI2_MOSI) 

I/O  SPI Data Output:  Connect to slave peripheral MOSI pin(s) 

SPI[1:0]_MISO 
GPIO04 (SPI2_MISO) 

I/O  SPI Data Input:  Connect to slave peripheral MISO pin(s) 

SPI[1:0]_CS[1:0]* 
GPIO06 (SPI2_CS0*) 

I/O  SPI Chip Selects.:  Connect one CSx* pin per SPI interface to each slave peripheral 
CS pin on the interface 

 



DD pd

DD pd

ST pd

ST pu

DD pd

DD z

ST pd

ST pu

DD pd

DD pd

 

 

 

 

Jetson
SoC – UART

UART1_TX
UART1_RX

UART1_RTS_N
UART1_CTS_N

CAM

Debug UART

UART0_TXD

UART0_RXD

UART0_RTS*

UART0_CTS*

UART1_TXD

UART1_RXD

UART1_RTS*

UART1_CTS*

UART2_TXD

UART2_RXD
UART3_TX
UART3_RX

AO

UART2_TX
UART2_RX

UART2_RTS_N
UART2_CTS_N

UART

205

203

236

238

101

99

103

105

207

209

UART general

UART general (i.e. 
M.2 Key E)



 

 

 

 

 

Jetson

SoC - CAN

AO_HV CAN0_DOUT
CAN0_DIN

CAN_TX

CAN_RX
145 CAN 

PHY143

Parameter Requirement Units Notes 

Max Data Rate / Frequency 1 Mbps / MHz  

Configuration / Device Organization  1 load  

Reference plane GND   

Trace Impedance 50 Ω ±15% 
Via proximity (Signal via to GND return via) < 3.8 (24) mm (ps) See Note 1 

Trace spacing Microstrip / Stripline 4x / 3x dielectric  

Max Trace Length (for RX & TX only) 223 (1360) mm (ps) See Note 2 

Max Trace Length/Delay Skew from RX to TX 8 (50) mm (ps) See Note 2 

 



 

 

• 

 

• 

 

 

 

 



VDD_5V_IN

G

S

D

1

2

3

4

G

S

D

1
k
Ω

1
0

k
Ω

10uF

Fan
Header

Jetson
SoC – Fan

SOC_GPIO13AO

FAN_TACH

FAN_PWM

SOC_GPIO22

230

208CAM

1
0

0
k
Ω

GPIO08

GPIO14

VDD_5V_IN

G

S

D

1
0

k
Ω

10kΩ

VDD_1V8
G

S D

0.1uF

BAT54C

SM2309
PSAC-TRG

DMN26
DOUFB4

DMN26
DOUFB4

DMN26
DOUFB4

100uH

VDD_5V_IN

 

DD pd

DD pd

 

 

 



Jetson
SoC

Level Shifter
VCCBVCCA

B1A1
B2A2

GNDOE

1
0

0
k
Ω

VDD_3V3_SYSVDD_1V8

0.1uF 0.1uF

UART2_TXD

UART2_RXD
236

238

100kΩ

RXD_LS

TXD_LS

UART3_TX
UART3_RX

AO



 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



 

Check Item Description Same/Diff/NA 

Carrier Board Signal Terminations 

(To be implemented on the carrier board for interfaces that are used) 

 

 Parallel Termination Series Termination  

USB/PCIe    

USBSS_TX_N/P (USB 3.1) – 0.1uF capacitors  

USBSS_RX_N/P (USB 3.1) – 0.1uF capacitors if directly connected to device  

PCIE0_TX[3:0]_N/P – 0.1uF capacitors  
PCIE0_RX[3:0]_N/P – 0.1uF capacitors if directly connected to device  

Ethernet    

GBE_MDI0_N/P – Magnetics near or in RJ45 connector  

GBE_MDI1_N/P – Magnetics near or in RJ45 connector  

GBE_MDI2_N/P – Magnetics near or in RJ45 connector  

GBE_MDI3_N/P – Magnetics near or in RJ45 connector  
GBE_ACT 0.1uF capacitor to GND series resistor – value depends on LED used.  

Max current limit must be met. 

 

GBE_LINK 0.1uF capacitor to GND  

    

DP[1:0] for eDP/DP    

DPx_TXD3_N/P ESD to GND 0.1uF capacitors  

DPx_TXD2_N/P ESD to GND 0.1uF capacitors  
DPx_TXD1_N/P ESD to GND 0.1uF capacitors  

DPx_TXD0_N/P ESD to GND 0.1uF capacitors  

DPx_AUX_P 100kΩ pull-down to GND near connector 
and ESD to GND 

0.1uF capacitor  

DPx_AUX_N 100kΩ pull-up to 3.3V near connector and 
ESD to GND 

0.1uF capacitor  

DPx_HPD 10kΩ pull-up to 1.8V near module and 
100kΩ pull-down to GND on DP side of 

level shifter.  ESD to GND 

Level Shifter (w/output toward module) and 
100kΩ resistor to DP connector. Level shifter 

must be non-inverting. 

 

    

DP[1:0] for HDMI  

DPx_TXD3_N/P 499Ω, 1% resistor to 600Ω bead to GND.  
ESD to GND just before series resistors. 

0.1uF capacitors then series resistors (see 
Section 5.2 about value) 

 

DPx_TX[2:0]_N/P 499Ω, 1% resistor to 600Ω bead to GND 0.1uF capacitors then series resistors (see 
Section 5.2 about value) 

 



DPx_AUX_N/P 10kΩ pull-up to 3.3V near module and 
1.8kΩ pull-up to 5V near HDMI conn. 

Bidirectional level shifter between Pull-ups in 
Parallel Termination column 

 

DPx_HPD 10kΩ pull-up to 1.8V near module and 
100kΩ pull-down to GND near HDMI conn.  
ESD to GND. 

Level shifter (w/output toward module) 
between Pull-up and Pull-down in Parallel 
Termination column.  Level shifter can be 
inverting or non-inverting.  100kΩ series 
resistor between pull-down and HDMI 

connector. 

 

    

Power  

Module Power Supplies  

Supply (Carrier Board) Usage (V) Supply Type Source Enable  

VDD_IN Main Supply from Adapter 5V Adapter na na  

PMIC_BBAT Real-time clock supply 1.65-5.5 PMIC is supply 
when charging 
cap or coin-cell 

Super-cap or coin-
cell is source when 
system power 
removed 

na  

       

Carrier Board Supplies  

Main 3.3V Supply Main 3.3V supply 3.3  Main Input SYS_RESET*  

Main 1.8V Supply Main 1.8V supply 1.8  Main Input SYS_RESET*  

       

Power Control  

SYS_RESET* is used as enable for carrier board supplies (can also be driven low to force module reset)  

SHUTDOWN_REQ* - when active, causes the carrier board to power off  

MOD_SLEEP* is connected to supplies/devices to be disabled during module deep sleep (LP0)  

SLEEP/WAKE* is optional signal to wake system from sleep mode.  

  

USB/PCIe Connections  

USB 2.0  

USB0_D_N/P available to be used as device for USB recovery at a minimum  

VBUS from connector connects to load switch (if host supported) and through level shifter to GPIO00 (USB0_VBUS_EN0) on the 
module. 

 

USB[2:0]_D_N/P connected to D-/D+ pins on USB 2.0 connector/device.  

Any EMI/ESD devices used are suitable for USB High-speed  

  

USB 3.1  

USBSS_RX_N/P connected to RX-/+ pins on USB 3.1 connector. (See Signal Terminations section)  
USBSS_TX_N/P connected to TX-/+ pins on USB 3.1 conn., device, hub, etc. (See Signal Terminations section)  

AC caps are provided for device TX pins (those connected to the module RX_N/P) if device is on the carrier board (See Signal 
Terminations section) 

 

If external ESD protection needed, Texas Instruments TPD4E05U06 device is recommended  

  

PCIe  

PCIe Controller #0 (supports up to x4)  

PCIE0_TX0/RX0 used for 3.3V single-lane device/connector  

PCIE0_TX[1:0]/RX[1:0] used for 3.3V 2-lane device/connector  
PCIE0_TX[3:0]/RX[3:0] used for 3.3V 4-lane device/connector  

Reference clock used for PCIe is PCIE0_CLK1_N/P  

Clock Request and Reset for PCIe PCIE0_CLKREQ* and PCIE0_RST*.  Pull-ups are provided on the module  

PCIe Controller #1 (supports up to x1)  

PCIE1_TX0/RX0 used for 3.3V single-lane device/connector  

Reference clock used for PCIe is PCIE1_CLK_N/P  
Clock Request and Reset for PCIe PCIE1_CLKREQ* and PCIE1_RST*.  Pull-ups are provided on the module  

Common PCIe Connections  

TX_N/P connected to corresponding pins on connector, or RX_N/P on device on the carrier board (See Signal Terminations section)  

RX_N/P connected to corresponding pins on connector, or TX_N/P on device on the carrier board (See Signal Terminations section)  

AC caps are provided for device TX_N/P pins (those connected to the module RX_N/P) if device is on the carrier board (See Signal 
Terminations section) 

 

PCIE_WAKE* connected to WAKE pins on devices/connectors.  Pull-up is provided on the module.  

  



Ethernet  

GBE_MDI[3:0]_N/P connected to equivalent pins on magnetics device (See Signal Terminations)  
GBE_LED_LINK connected to Link LED (green) pins on connector (See Signal Terminations)  

GBE_LED_ACT connected to Activity LED (yellow) pins on connector (See Signal Terminations)  

  

SDMMC Connections 
 

SDMMC_CLK connected to CLK pin of device/socket  

SDMMC_CMD connected to CMD pin of device/socket. (See Signal Terminations)  
SDMMC_D[3:0] connected to DATA[3:0] pins of device/socket. (See Signal Terminations)  

GPIO08 connected to SD Card card-detect pin if implemented.  

Any EMI/ESD devices used are suitable for highest frequencies supported (low capacitive load: <1pf recommended).  

  

Display Connections 
 

DP[1:0] for eDP / DP  

DPx_TXD[3:0]_N/P connected to D[3:0]-/+ pins on eDP/DP connector (See DP/HDMI Pin Mapping table and Signal Terminations)  
DPx_AUX_N/P connected to Aux Lane of panel/connector (See Signal Terminations)  

DPx_HPD connected to HPD pin of panel/connector (See Signal Terminations)  

Any EMI/ESD devices used are suitable for highest frequencies supported (Texas Instruments TPD4E05U06 recommended)  

  

DP[1:0] for HDMI  

DPx_TXD3_N/P connected to C-/C+ pins on HDMI connector (See Signal Terminations)  
DPx_TXD[2:0]_N/P connected to D[0:2]_-/+ pins (See DP/HDMI Pin Mapping table) (See Signal Terminations)  

DPx_HPD connected to HPD pin on HDMI connector (See Signal Terminations)  

HDMI_CEC connected to CEC on HDMI connector through gating circuitry (see HDMI connection figure for details).   

DPx_AUX_P connected to SCL and DP1_AUX_N to SDA on HDMI connector (See Signal Terminations)  

HDMI 5V Supply connected to +5V on HDMI connector.  

See Common High-Speed Interface Requirements section for common-mode choke requirements if this is needed (not recommended 
unless EMI issues seen) 

 

See HDMI section for ESD requirements.  Texas Instruments TPD4E02B04 recommended  
  

Video Input  

Camera (CSI)  

CSI[4:0]_CLK_N/P, DSI_CLK_N/P (CSI5_CLK) connected to clock pins of camera.  See Table 6-3 for details  

DSI_D[1:0]_N/P (CSI5_D[1:0]), CSI[3:0]_D[1:0]_N/P & CSI4_D[3:0]_N/P connected to data pins of camera.  See Table 6-3 for details  

Any EMI/ESD devices used are suitable for highest frequencies supported (low capacitive load: <1pf recommended)  

  
Control  

CAM_I2C_SCL/SDA connected to I2C SCL and SDA pins of imager (See Signal Terminations).  

CAM[1:0]_MCLK connected to Camera reference clock inputs.   

CAM[1:0]_PWDN connected to power-down pins on camera(s) or used as GPIO for other purposes.   

  

Audio  

Codec/I2S/MCLK  

Either I2S0 or I2S1 are used for audio codec if present in design  

Either I2S0 or I2S1 are used for Bluetooth if present in design  

I2Sx_SCLK Connect to I2S/PCM CLK pin of audio device.  

I2Sx_FS Connect to left/right clock pin of audio device.   

I2Sx_DOUT Connect to data input pin of audio device.  

I2Sx_DIN Connect to data output pin of audio device.  
GPIO09 Connect to clock pin of audio codec.  

Available GPIO connected to interrupt pin of audio codec (wake capable GPIO used if this is required).   

  

I2C/SPI/UART  

I2C  

I2C devices on same I2C interface do not have address conflicts (comparisons are done 7-bit to 7-bit format or 8-bit to 8-bit format)  

I2C0_SCL/SDA, I2C1_SCL/SDA and CAM_I2C_SCL/SDA are used for 3.3V devices (or level shifters employed) and do not have pull-ups 
on the carrier board since the devices are pulled to 3.3V on the module with 2.2kΩ resistors. 

 

I2C2_SCL/SDA is used for 1.8V devices (or level shifters employed) and does not have pull-ups on the carrier board since the devices are 
pulled to 1.8V on the module with 2.2kΩ resistors. 

 



Pull-up resistors are provided on the non-module side of any level shifters.  
Pull-up resistor values after any level shifters are based on frequency/load (check I2C Spec)  

I2C[2:0]_SCL/SDA and CAM_I2C_SCL/SDA pins connect to SCL/SDA pins of devices  

  

SPI  

SPI[1:0]_CLK connected to peripheral CLK pin(s)  

SPI[1:0]_MOSI connected to slave peripheral MOSI pin(s)  

SPI[1:0]_MISO connected to slave peripheral MISO pin(s)  
SPI[1:0]_CS[1:0]* connected one CS pin per SPI IF to each slave peripheral CS pin on the interface  

  

UART  

UARTx_TX connects to peripheral RX pin of device  

UARTx_RX connects to peripheral TX pin of device  

UARTx_CTS* connects to peripheral RTS# pin of device  
UARTx_RTS* connects to peripheral CTS# pin of device  

  

CAN  

CAN_DOUT connected to input data (RX) pins of respective CAN device  

CAN_DIN connected to output data (TX) pin of respective CAN device  

  

Strapping   

FORCE_RECOVERY*: To enter Forced Recovery mode, pin is connected to GND when system is powered on.  

  

Unused Dedicated Special Function Interface Pins  
Ball Name Termination  
USB 2.0 
USB[2:1]_D_N/P Leave NC any unused pins  

USB 3.1 / PCIe 
PCIE[1:0]_TXx_N/P, USBSS_TX_N/P Leave NC any unused TX lines  

PCIE[1:0]_RXx_N/P, USBSS_RX_N/P Leave NC any unused RX lanes  

PCIE[1:0]_CLKx_N/P Leave NC if not used  

Ethernet 
GBE_MDIx Leave NC if not used  

GBE_LED_LINK, GBE_LED_ACT Leave NC any not used  

CSI (& CSI pins on DSI pins) 
CSIx_CLK_N/P, DSI_CLK_N/P Leave NC any unused CSI clock lanes  

CSIx_Dx_N/P, DSI_Dx_N/P Leave NC any unused CSI data lanes  

eDP/DP/HDMI 
DPx_TXDx_N/P Leave NC any unused lanes  

DPx_AUX_N/P Leave NC if not used  

DPx_HPD Leave NC if not used  

HDMI_CEC Leave NC if not used  



 

Pin # 
Module Signal 
Name 

SoC Pin Name Usage/Description Recommended Usage Direction Pin Type 
MPIO Pad 

Code 
Power-on 

Reset 

1 GND − GND GND − GND − − 

3 CSI1_D0_N CSI_B_D0_N 
Camera, CSI 1 Data 0  

2-lane Camera #2, 4-lane 
Camera #1 

Input MIPI D-PHY 
− z 

5 CSI1_D0_P CSI_B_D0_P − z 

7 GND − GND GND − GND − − 

9 CSI1_CLK_N CSI_B_CLK_N 
Camera, CSI 1 Clock 

2-lane Camera #2, 4-lane 
Camera #1 

Input MIPI D-PHY 
− z 

11 CSI1_CLK_P CSI_B_CLK_P − z 

13 GND − GND GND − GND − − 

15 CSI1_D1_N CSI_B_D1_N 
Camera, CSI 1 Data 1  

2-lane Camera #2, 4-lane 
Camera #1 

Input MIPI D-PHY 
− z 

17 CSI1_D1_P CSI_B_D1_P − z 

19 GND − GND GND − GND − − 

21 CSI3_D0_N CSI_D_D0_N 
Camera, CSI 3 Data 0  

2-lane Camera #4, 4-lane 
Camera #2 

Input MIPI D-PHY 
− z 

23 CSI3_D0_P CSI_D_D0_P − z 

25 GND − GND GND − GND − − 

27 CSI3_CLK_N CSI_D_CLK_N 
Camera, CSI 3 Clock 

2-lane Camera #4, 4-lane 
Camera #2 

Input MIPI D-PHY 
− z 

29 CSI3_CLK_P CSI_D_CLK_P − z 

31 GND − GND GND − GND − − 

33 CSI3_D1_N CSI_D_D1_N 
Camera, CSI 3 Data 1  

2-lane Camera #4, 4-lane 
Camera #2 

Input MIPI D-PHY 
− z 

35 CSI3_D1_P CSI_D_D1_P − z 

37 GND − GND GND − GND − − 

39 DP0_TXD0_N HDMI_DP0_TXDN0 
DisplayPort 0 Lane 0 or HDMI Lane 2  HDMI/DP Connector #0  Output 

AC-Coupled on 
carrier board 

− z 

41 DP0_TXD0_P HDMI_DP0_TXDP0 − z 

43 GND − GND GND − GND − − 

45 DP0_TXD1_N HDMI_DP0_TXDN1 
DisplayPort 0 or HDMI Lane 1 HDMI/DP Connector #0  Output 

AC-Coupled on 
carrier board 

− z 

47 DP0_TXD1_P HDMI_DP0_TXDP1 − z 

49 GND − GND GND − GND − − 

51 DP0_TXD2_N HDMI_DP0_TXDN2 
DisplayPort 0 Lane 2 or HDMI Lane 0  HDMI/DP Connector #0  Output 

AC-Coupled on 
carrier board 

− z 

53 DP0_TXD2_P HDMI_DP0_TXDP2 − z 

55 GND − GND GND − GND − − 

57 DP0_TXD3_N HDMI_DP0_TXDN3 
DisplayPort 0 Lane 3 or HDMI Clk Lane HDMI/DP Connector #0  Output 

AC-Coupled on 
carrier board 

− z 

59 DP0_TXD3_P HDMI_DP0_TXDP3 − z 

61 GND − GND GND − GND − − 

63 DP1_TXD0_N HDMI_DP1_TXDN0 
DisplayPort 1 Lane 0 or HDMI Lane 2  HDMI/DP Connector #1  Output 

AC-Coupled on 
carrier board 

− z 

65 DP1_TXD0_P HDMI_DP1_TXDP0 − z 

67 GND − GND GND − GND − − 

69 DP1_TXD1_N HDMI_DP1_TXDN1 
DisplayPort 1 or HDMI Lane 1 HDMI/DP Connector #1  Output 

AC-Coupled on 
carrier board 

− z 

71 DP1_TXD1_P HDMI_DP1_TXDP1 − z 

73 GND − GND GND − GND − − 



Pin # 
Module Signal 

Name 
SoC Pin Name Usage/Description Recommended Usage Direction Pin Type 

MPIO Pad 

Code 

Power-on 

Reset 

75 DP1_TXD2_N HDMI_DP1_TXDN2 
DisplayPort 1 Lane 2 or HDMI Lane 0  HDMI/DP Connector #1  Output 

AC-Coupled on 
carrier board 

− z 

77 DP1_TXD2_P HDMI_DP1_TXDP2 − z 

79 GND − GND GND − GND − − 

81 DP1_TXD3_N HDMI_DP1_TXDN3 
DisplayPort 1 Lane 3 or HDMI Clk Lane HDMI/DP Connector #1  Output 

AC-Coupled on 
carrier board 

− z 

83 DP1_TXD3_P HDMI_DP1_TXDP3 − z 

85 GND − GND GND − GND − − 

87 GPIO00 USB_VBUS_EN0  GPIO #0 or USB 0 VBUS Enable #0 
GPIO or USB Load Switch 
Enable  

Bidir CMOS – 1.8V DD 0 

89 SPI0_MOSI SPI1_MOSI SPI 0 Master Out / Slave In 

SPI #0 Device #0 or 1 Bidir CMOS – 1.8V 

ST pu 

91 SPI0_SCK SPI1_SCK SPI 0 Clock ST pd 

93 SPI0_MISO SPI1_MISO SPI 0 Master In / Slave Out ST pu 

95 SPI0_CS0*  SPI1_CS0 SPI 0 Chip Select 0  ST pu 

97 SPI0_CS1*  SPI1_CS1 SPI 0 Chip Select 1  ST pu 

99 UART0_TXD  UART2_TX UART #0 Transmit 

UART general (i.e. M.2 
Key E) 

Output 

CMOS – 1.8V 

DD pd 

101 UART0_RXD  UART2_RX UART #0 Receive Input DD pd 

103 UART0_RTS*  UART2_RTS UART #0 Request to Send Output ST pd 

105 UART0_CTS*  UART2_CTS UART #0 Clear to Send Input ST pu 

107 GND − GND GND − GND − − 

109 USB0_D_N USB0_DN 

USB 2.0 Port 0 Data 

USB 
connector/device/hub 
(i.e. Micro B) 

Bidir USB PHY 

− 0 

111 USB0_D_P USB0_DP − 0 

113 GND − GND GND − GND − − 

115 USB1_D_N USB1_DN 

USB 2.0 Port 1 Data 

USB 
connector/device/hub 
(i.e. USB 3.1 Hub) 

Bidir USB PHY 

− 0 

117 USB1_D_P USB1_DP 
− 

0 

119 GND − GND GND − GND − − 

121 USB2_D_N USB2_DN 

USB 2.0, Port 2 Data 

USB 
connector/device/hub 
(i.e. M.2 Key E) 

Bidir USB PHY 

− 0 

123 USB2_D_P USB2_DP − 0 

125 GND − GND GND − GND − − 

127 GPIO04 SPI2_MISO GPIO #4 GPIO Bidir CMOS – 1.8V DD pd 

129 GND − GND GND − GND − − 

131 PCIE0_RX0_N NVHS0_RX0_N 

PCIe 0 Receive 0 (PCIe Ctrl #5 Lane 0) 
PCIe x4 conn/device (i.e. 
M.2 Key M) 

Input 

PCIe PHY, AC-
Coupled for PCIe 
on carrier board if 
direct connect. 

− z 

133 PCIE0_RX0_P NVHS0_RX0_P 
− 

z 

135 GND − GND GND − GND − − 

137 PCIE0_RX1_N NVHS0_RX1_N 

PCIe 0 Receive 1 (PCIe Ctrl #5 Lane 1) 
PCIe x4 conn/device (i.e. 
M.2 Key M) 

Input 

PCIe PHY, AC-
Coupled for PCIe 
on carrier board if 
direct connect. 

− z 

139 PCIE0_RX1_P NVHS0_RX1_P 
− 

z 

141 GND − GND GND − GND − − 

143 CAN_RX CAN0_DIN CAN Receive  
CAN PHY 

Input 
CMOS – 3.3V 

CZ pu 

145 CAN_TX CAN0_DOUT CAN Transmit Output CZ pu 

147 GND − GND GND − GND − − 

149 PCIE0_RX2_N NVHS0_RX2_N 

PCIe 0 Receive 2 (PCIe Ctrl #5 Lane 2)  
PCIe x4 conn/device (i.e. 
M.2 Key M) 

Input 

PCIe PHY, AC-
Coupled for PCIe 
on carrier board if 
direct connect. 

− z 

151 PCIE0_RX2_P NVHS0_RX2_P 
− 

z 

153 GND − GND GND − GND − − 

155 PCIE0_RX3_N NVHS0_RX3_N 

PCIe 0 Receive 3 (PCIe Ctrl #5 Lane 3)  
PCIe x4 conn/device (i.e. 
M.2 Key M) 

Input 

PCIe PHY, AC-
Coupled for PCIe 
on carrier board if 
direct connect. 

− z 

157 PCIE0_RX3_P NVHS0_RX3_P 
− 

z 

159 GND − GND GND − GND − − 

161 USBSS_RX_N PEX_RX1_N 
USB SS Receive (USB 3.0 Ctrl #2)  

USB 3.0 
Connector/Device/Hub 

Input 

USB SS PHY, AC-
Coupled (off the 
module) 

− z 

163 USBSS_RX_P PEX_RX1_P − z 

165 GND − GND GND − GND − − 

167 PCIE1_RX0_N PEX_RX11_N 

PCIe 1 Receive 0 (PCIe Ctrl #4 Lane 0)  
PCIe x1 conn/device (i.e. 
M.2 Key E) 

Input 

PCIe PHY, AC-
Coupled on 
carrier board if 
direct connect. 

− z 

169 PCIE1_RX0_P PEX_RX11_P 
− 

z 

171 GND − GND GND − GND − − 

173 PCIE1_CLK_N PEX_CLK4N 
PCIe 1 Reference Clock (PCIe Ctrl #4)  

PCIe x1 conn/device (i.e. 
M.2 Key E) 

Output PCIe PHY 
− 0 

175 PCIE1_CLK_P PEX_CLK4P − 0 



Pin # 
Module Signal 

Name 
SoC Pin Name Usage/Description Recommended Usage Direction Pin Type 

MPIO Pad 

Code 

Power-on 

Reset 

177 GND − GND GND − GND − − 

179 PCIE_WAKE*  PEX_WAKE_N 
PCIe Wake. 100kΩ pull-up to 3.3V on the 
module. 

PCIe (Shared) Input 

Open Drain 3.3V, 
Pull-up on the 
module  

DD z 

181 PCIE0_RST*  PEX_L5_RST_N 

PCIe 0 Reset (PCIe Ctrl #5). 4.7kΩ pull-up to 
3.3V on the module. Output when Jetson 
Xavier NX is Root Port or input when Jetson 
Xavier NX is Endpoint. 

PCIe x4 conn/device (i.e. 
M.2 Key M) 

Bidir Open Drain 3.3V, 
Pull-up on the 
module  

DD 0 

183 PCIE1_RST*  PEX_L4_RST_N 
PCIe 1 Reset (PCIe Ctrl #4). 4.7kΩ pull-up to 
3.3V on the module. 

PCIe x1 conn/device (i.e. 
M.2 Key E) 

Output DD 0 

185 I2C0_SCL GEN2_I2C_SCL 
General I2C 0 Clock.  2.2kΩ pull-up to 3.3V 
on module. 

I2C (General) Bidir 
Open Drain – 
3.3V 

DD z 

187 I2C0_SDA GEN2_I2C_SDA 
General I2C 0 Data.  2.2kΩ pull-up to 3.3V 
on the module. 

DD z 

189 I2C1_SCL DP_AUX_CH3_P 
General I2C 1 Clock.  2.2kΩ pull-up to 3.3V 
on the module. 

DP_AUX z 

191 I2C1_SDA DP_AUX_CH3_N 
General I2C 1 Data.  2.2kΩ pull-up to 3.3V 
on the module. 

DP_AUX z 

193 I2S0_DOUT DAP5_DOUT I2S Audio Port 0 Data Out 

Audio Device  

Output 

CMOS – 1.8V 

ST pd 

195 I2S0_DIN DAP5_DIN I2S Audio Port 0 Data In Input ST pd 

197 I2S0_FS DAP5_FS I2S Audio Port 0 Left/Right Clock Bidir ST pd 

199 I2S0_SCLK DAP5_SCLK I2S Audio Port 0 Clock Bidir ST pd 

201 GND − GND GND − GND − − 

203 UART1_TXD  UART1_TX UART #1 Transmit 

UART general 

Output 

CMOS – 1.8V 

DD pd 

205 UART1_RXD  UART1_RX UART #1 Receive Input DD z 

207 UART1_RTS*  UART1_RTS UART #1 Request to Send Output ST pd 

209 UART1_CTS*  UART1_CTS UART #1 Clear to Send Input ST pu 

211 GPIO09 AUD_MCLK GPIO #9 or Audio Codec Master Clock GPIO or Audio MCLK Bidir CMOS – 1.8V ST pd 

213 CAM_I2C_SCL CAM_I2C_SCL 
Camera I2C Clock. 2.2kΩ pull-up to 3.3V on 
the module. 

Cameras (shared) Bidir 
Open Drain – 
3.3V 

DD z 

215 CAM_I2C_SDA CAM_I2C_SDA 
Camera I2C Data. 2.2kΩ pull-up to 3.3V on 
the module. 

DD z 

217 GND − GND GND − GND − − 

219 SDMMC_DAT0 SDMMC3_DAT0 SD Card or SDIO Data 0  

SD Card or SDIO Device  
Bidir 

CMOS – 1.8V CZ pd 

221 SDMMC_DAT1 SDMMC3_DAT1 SD Card or SDIO Data 1  CMOS – 1.8V CZ pd 

223 SDMMC_DAT2 SDMMC3_DAT2 SD Card or SDIO Data 2  CMOS – 1.8V CZ pd 

225 SDMMC_DAT3 SDMMC3_DAT3 SD Card or SDIO Data 3  CMOS – 1.8V CZ pd 

227 SDMMC_CMD SDMMC3_CMD SD Card or SDIO Command CMOS – 1.8V CZ pd 

229 SDMMC_CLK SDMMC3_CLK SD Card or SDIO Clock Output CMOS – 1.8V CZ pd 

231 GND − GND GND − GND − − 

233 
SHUTDOWN_ 
REQ*  

− 

Used by the module to request a shutdown 
from the carrier board. 100kΩ pull-up to 
VDD_IN (5V) on the module. 

System Input CMOS – 5.0V 

− − 

235 PMIC_BBAT (PMIC BBATT) 

PMIC Battery Back-up.  Optionally used to 
provide back-up power for the Real-Time-
Clock (RTC).  See Power section for details. 

Battery Back-up using 
Super-capacitor 

Bidir 1.65V-5.5V 

− − 

237 POWER_EN 
(PMIC EN0 through 
converter logic) 

Signal for module on/off: high level on, low 
level off. Connects to module PMIC EN0 
through converter logic. 100kΩ puldown 
on the module. 

System Input Input 

− − 

239 SYS_RESET*  SYS_RESET_IN_N 

Module Reset.  Reset to the module when 
driven low by the carrier board.  See Power 
section for details. 

System Bidir Open Drain, 1.8V JT_RST z 

241 GND 

− GND GND − GND 

− − 

243 GND − − 

245 GND − − 

247 GND − − 

249 GND − − 

 



Pin # 
Module Signal 

Name 
SoC Pin Name Usage/Description Recommended Usage Direction Pin Type 

MPIO Pad 

Code 

Power-on 

Reset 

251 VDD_IN 

− 
Main power – Supplies PMIC and other 
regs 

Main DC input Input 5.0V 

− − 

253 VDD_IN − − 

255 VDD_IN − − 

257 VDD_IN − − 

259 VDD_IN − − 

 

 

 

 

Legend Ground Power 

Pin # 
Module Signal 
Name 

Xavier Pin Name Usage/Description Recommended Usage Direction Pin Type 
MPIO 

Pad Code 
Power-

on Reset 

2 GND − GND GND − GND − − 

4 CSI0_D0_N CSI_A_D0_N 
Camera, CSI 0 Data 0 

2-lane Camera #1, 4-lane 
Camera #1 

Input MIPI D-PHY 
− z 

6 CSI0_D0_P CSI_A_D0_P − z 

8 GND − GND GND − GND − − 

10 CSI0_CLK_N CSI_A_CLK_N 
Camera, CSI 0 Clock 

2-lane Camera #1, 4-lane 
Camera #1 

Input MIPI D-PHY 
− z 

12 CSI0_CLK_P CSI_A_CLK_P − z 

14 GND − GND GND − GND − − 

16 CSI0_D1_N CSI_A_D1_N 
Camera, CSI 0 Data 1  

2-lane Camera #1, 4-lane 
Camera #1 

Input MIPI D-PHY 
− z 

18 CSI0_D1_P CSI_A_D1_P − z 

20 GND − GND GND − GND − − 

22 CSI2_D0_N CSI_C_D0_N 
Camera, CSI 2 Data 0 

2-lane Camera #3, 4-lane 
Camera #2 

Input MIPI D-PHY 
− z 

24 CSI2_D0_P CSI_C_D0_P − z 

26 GND − GND GND − GND − − 

28 CSI2_CLK_N CSI_C_CLK_N 
Camera, CSI 2 Clock 

2-lane Camera #3, 4-lane 
Camera #2 

Input MIPI D-PHY 
− z 

30 CSI2_CLK_P CSI_C_CLK_P − z 

32 GND − GND GND − GND − − 

34 CSI2_D1_N CSI_C_D1_N 
Camera, CSI 2 Data 1  

2-lane Camera #3, 4-lane 
Camera #2 

Input MIPI D-PHY 
− z 

36 CSI2_D1_P CSI_C_D1_P − z 

38 GND − GND GND − GND − − 

40 CSI4_D2_N CSI_F_D0_N 
Camera, CSI 4 Data 2 4-lane Camera #3 Input MIPI D-PHY 

− z 

42 CSI4_D2_P CSI_F_D0_P − z 

44 GND − GND GND − GND − − 

46 CSI4_D0_N CSI_E_D0_N 
Camera, CSI 4 Data 0  

2-lane Camera #5, 4-lane 
Camera #3 

Input MIPI D-PHY 
− z 

48 CSI4_D0_P CSI_E_D0_P − z 

50 GND − GND GND − GND − − 

52 CSI4_CLK_N CSI_E_CLK_N 
Camera, CSI 4 Clock 

2-lane Camera #5, 4-lane 
Camera #3 

Input MIPI D-PHY 
− z 

54 CSI4_CLK_P CSI_E_CLK_P − z 

56 GND − GND GND − GND − − 

58 CSI4_D1_N CSI_E_D1_N 
Camera, CSI 4 Data 1  

2-lane Camera #5, 4-lane 
Camera #3 

Input MIPI D-PHY 
− z 

60 CSI4_D1_P CSI_E_D1_P − z 

62 GND − GND GND − GND − − 

64 CSI4_D3_N CSI_F_D1_N 
Camera, CSI 4 Data 3  4-lane Camera #3 Input MIPI D-PHY 

− z 

66 CSI4_D3_P CSI_F_D1_P − z 

68 GND − GND GND − GND − − 

70 DSI_D0_N CSI_G_D0_N 
Camera, CSI 5 Data 0  2-lane Camera #6 Input MIPI D-PHY 

− z 

72 DSI_D0_P CSI_G_D0_P − z 

74 GND − GND GND − GND −  

76 DSI_CLK_N CSI_G_CLK_N 
Camera, CSI 5 Clock 2-lane Camera #6 Input MIPI D-PHY 

− z 

78 DSI_CLK_P CSI_G_CLK_P − z 



Pin # 
Module Signal 
Name 

Xavier Pin Name Usage/Description Recommended Usage Direction Pin Type 
MPIO 

Pad Code 
Power-

on Reset 

80 GND − GND GND − GND − − 

82 DSI_D1_N CSI_G_D1_N 
Camera, CSI 5 Data 1  2-lane Camera #6 Input MIPI D-PHY 

− z 

84 DSI_D1_P CSI_G_D1_P − z 

86 GND − GND GND − GND − − 

88 DP0_HPD DP_AUX_CH0_HPD Display Port 0 or HDMI Hot Plug Detect 

HDMI/DP Connector #0  

Input CMOS – 1.8V DD pd 

90 DP0_AUX_N DP_AUX_CH0_N Display Port 0 Aux– or HDMI DDC SDA 
Bidir 

AC-Coupled on 
Carrier Board 
(eDP/DP) 

DP_AUX z 

92 DP0_AUX_P DP_AUX_CH0_P Display Port 0 Aux+ or HDMI DDC SCL DP_AUX z 

94 HDMI_CEC HDMI_CEC HDMI CEC HDMI Connector Bidir Open Drain, 1.8V DD z 

96 DP1_HPD DP_AUX_CH1_HPD Display Port 1 or HDMI Hot Plug Detect 

HDMI/DP Connector #1  

Input CMOS – 1.8V DD pd 

98 DP1_AUX_N DP_AUX_CH1_N Display Port 1 Aux– or HDMI DDC SDA 

Bidir 

AC-Coupled on 
Carrier Board 
(eDP/DP) or 
Open-Drain, 1.8V 
(3.3V tolerant - 
DDC) 

DP_AUX z 

100 DP1_AUX_P DP_AUX_CH1_P Display Port 1 Aux+ or HDMI DDC SCL DP_AUX z 

102 GND − GND GND − GND − − 

104 SPI1_MOSI SPI3_MOSI SPI 1 Master Out / Slave In 

SPI #1 Device #0 or 1 Bidir CMOS – 1.8V 

DD pd 

106 SPI1_SCK SPI3_SCK SPI 1 Clock DD pd 

108 SPI1_MISO SPI3_MISO SPI 1 Master In / Slave Out DD pd 

110 SPI1_CS0*  SPI3_CS0 SPI 1 Chip Select 0  DD z 

112 SPI1_CS1*  SPI3_CS1 SPI 1 Chip Select 1  DD z 

114 CAM0_PWDN SOC_GPIO04  Camera 0 Powerdown or GPIO 
Camera #1 Output CMOS – 1.8V 

ST pd 

116 CAM0_MCLK EXTPERIPH1_CLK Camera 0 Reference Clock ST pd 

118 GPIO01 SOC_GPIO41  GPIO #1 or Generic Output Clock #1 GPIO or Generic Clock Bidir CMOS – 1.8V DD pd 

120 CAM1_PWDN SOC_GPIO05  Camera 1 Powerdown or GPIO Camera #2 Output CMOS – 1.8V ST pd 

122 CAM1_MCLK EXTPERIPH2_CLK Camera 1 Reference Clock Camera #2 Output CMOS – 1.8V ST pd 

124 GPIO02 SOC_GPIO23  GPIO #2 

GPIO 

Bidir CMOS – 1.8V ST 1 

126 GPIO03 SPI2_SCK GPIO #3 Bidir CMOS – 1.8V DD pd 

128 GPIO05 SPI2_MOSI GPIO #5 Bidir CMOS – 1.8V DD pd 

130 GPIO06 SPI2_CS0_N GPIO #6 Bidir CMOS – 1.8V DD z 

132 GND − GND GND − GND − − 

134 PCIE0_TX0_N NVHS0_TX0_N 

PCIe #0 Transmit 0 (PCIe Ctrl #0 Lane 0)  
PCIe x4 conn/device (i.e. 
M.2 Key M) 

Output 

PCIe PHY, AC-
Coupled on 
carrier board 

− z 

136 PCIE0_TX0_P NVHS0_TX0_P − z 

138 GND − GND GND − GND − − 

140 PCIE0_TX1_N NVHS0_TX1_N 

PCIe #0 Transmit 1 PCIe Ctrl #0 Lane 1) 
PCIe x4 conn/device (i.e. 
M.2 Key M) 

Output 

PCIe PHY, AC-
Coupled on 
carrier board 

− z 

142 PCIE0_TX1_P NVHS0_TX1_P − z 

144 GND 
− GND GND − GND 

− − 

146 GND − − 

148 PCIE0_TX2_N NVHS0_TX2_N 

PCIe #0 Transmit 2 (PCIe Ctrl #0 Lane 2)  
PCIe x4 conn/device (i.e. 
M.2 Key M) 

Output 

PCIe PHY, AC-
Coupled on 
carrier board 

− z 

150 PCIE0_TX2_P NVHS0_TX2_P − z 

152 GND − GND GND − GND − − 

154 PCIE0_TX3_N NVHS0_TX3_N 

PCIe #0 Transmit 3 (PCIe Ctrl #0 Lane 3) 
PCIe x4 conn/device (i.e. 
M.2 Key M) 

Output 

PCIe PHY, AC-
Coupled on 
carrier board 

− z 

156 PCIE0_TX3_P NVHS0_TX3_P − z 

158 GND − GND GND − GND − − 

160 PCIE0_CLK_N 
PEX_CLK5N or 
NVHS0_REFCLK_N 

PCIe #0 Reference Clock depending on 
setting of on-module mux controlled by 
Xavier CAN0_EN.  See PCIe section for 
details. 

PCIe x4 conn/device (i.e. 
M.2 Key M) 

Bidir 

PCIe PHY 

− 0 

162 PCIE0_CLK_P 
PEX_CLK5P or 
NVHS0_REFCLK_P 

Output − 0 

164 GND − GND GND − GND − − 

166 USBSS_TX_N UPHY_TX1_N 

USB SS Transmit (USB 3.0 Ctrl #2) 
USB 3.0 
Connector/Device/Hub 

Output 

USB SS PHY, AC-
Coupled on 
carrier board 

− z 

168 USBSS_TX_P UPHY_TX1_P − z 

170 GND − GND GND − GND − − 

172 PCIE1_TX0_N UPHY_TX0_N 

PCIe #1 Transmit 0 (PCIe Ctrl #1 Lane 0) 
PCIe x1 conn/device (i.e. 
M.2 Key E) 

Output 

PCIe PHY, AC-
Coupled on 
carrier board 

− z 

174 PCIE1_TX0_P UPHY_TX0_P − z 

176 GND − GND GND − GND − − 

178 MOD_SLEEP*  SOC_PWR_REQ 

Module Sleep.  When active (low), 
indicates module has gone to Sleep (SC7) 
mode. 

System Output CMOS – 1.8V ST 1 



Pin # 
Module Signal 
Name 

Xavier Pin Name Usage/Description Recommended Usage Direction Pin Type 
MPIO 

Pad Code 
Power-

on Reset 

180 PCIE0_CLKREQ*  PEX_L5_CLKREQ_N 

PCIE #0 Clock Request (PCIe Ctrl #0). 47kΩ 
pull-up to 3.3V on the module.    Input 
when Jetson Xavier NX is Root Port or 
output when Jetson Xavier NX is Endpoint. 

PCIe x4 conn/device (i.e. 
M.2 Key M) 

Bidir 
Open Drain 3.3V, 
Pull-up on the 
module  

DD z 

182 PCIE1_CLKREQ_N PEX_L1_CLKREQ_N 
PCIE #1 Clock Request (PCIe Ctrl #1).  47kΩ 
pull-up to 3.3V on the module. 

DD z 

184 GBE_MDI0_N − 
GbE Transformer Data 0  

LAN 

Bidir MDI 
− − 

186 GBE_MDI0_P − − − 

188 GBE_LED_LINK − Ethernet Link LED (Green) Output   − − 

190 GBE_MDI1_N − 
GbE Transformer Data 1  

Bidir 
MDI 

− − 

192 GBE_MDI1_P −  − − 

194 GBE_LED_ACT − Ethernet Activity LED (Yellow) Output   − − 

196 GBE_MDI2_N − 
GbE Transformer Data 2  Bidir MDI 

− − 

198 GBE_MDI2_P − − − 

200 GND − GND GND − GND − − 

202 GBE_MDI3_N − 
GbE Transformer Data 3  LAN Bidir MDI 

− − 

204 GBE_MDI3_P − − − 

206 GPIO07 SOC_GPIO44  GPIO #7 or Pulse Width Modulator GPIO or PWM Output CMOS – 1.8V DD pd 

208 GPIO08 SOC_GPIO22  GPIO #8 or SD Card Detect 
GPIO (i.e. SD Card Detect 
or Fan Tach) 

Bidir CMOS – 1.8V ST pd 

210 CLK_32K_OUT 
(PMIC GPIO4 32K 
CLK Out) 

Sleep/Suspend clock System Bidir CMOS – 1.8V −  

212 GPIO10 SOC_GPIO21  GPIO #10 GPIO Bidir CMOS – 1.8V ST pd 

214 
FORCE_ 
RECOVERY*  

FORCE_ 
RECOVERY_N 

Force Recovery strap pin System Input CMOS – 1.8V ST pu 

216 GPIO11 AUD_MCLK GPIO #11 or Generic Output Clock #2  GPIO or Generic Clock Bidir CMOS – 1.8V DD pd 

218 GPIO12 TOUCH_CLK GPIO #12 or Pulse Width Modulator GPIO Bidir CMOS – 1.8V ST pd 

220 I2S1_DOUT DAP3_DOUT I2S Audio Port 1 Data Out 

Audio Device (i.e. M.2 
Key E) 

Bidir 

CMOS – 1.8V 

ST pd 

222 I2S1_DIN DAP3_DIN I2S Audio Port 1 Data In Input ST pd 

224 I2S1_FS DAP3_FS I2S Audio Port 1 Left/Right Clock Bidir ST pd 

226 I2S1_SCLK DAP3_SCLK I2S Audio Port 1 Clock Bidir ST pd 

228 GPIO13 SOC_GPIO54  GPIO #13 or Pulse Width Modulator GPIO or PWM Bidir CMOS – 1.8V ST pd 

230 GPIO14 SOC_GPIO12  GPIO #14 or Pulse Width Modulator 
GPIO or PWM (i.e. Fan 
PWM) 

Bidir CMOS – 1.8V ST z 

232 I2C2_SCL GEN1_I2C_SCL 
General I2C 2 Clock.  2.2kΩ pull-up to 1.8V 
on the module. 

I2C (General) Bidir 
Open Drain – 
1.8V 

DD z 

234 I2C2_SDA GEN1_I2C_SDA 
General I2C 2 Data.  2.2kΩ pull-up to 1.8V 
on the module. 

DD z 

236 UART2_TXD  UART3_TX UART #2 Transmit. 
Debug UART 

Output 
CMOS – 1.8V 

DD pd 

238 UART2_RXD  UART3_RX UART #2 Receive Input DD pd 

240 SLEEP/WAKE*  POWER_ON 

Configured as GPIO for optional use to 
indicate the system should enter or exit 
sleep mode. 

System Input CMOS – 5.0V ST pd 

242 GND 

− GND GND − GND 

− − 

244 GND − − 

246 GND − − 

248 GND − − 

250 GND − − 

252 VDD_IN 

− 
Main power – Supplies PMIC and other 
regs 

Main DC input Input 5.0V 

− − 

254 VDD_IN − − 

256 VDD_IN − − 

258 VDD_IN − − 

260 VDD_IN − − 
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