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SMARC (Smart Mobility ARChitecture) 

Overview 
The SMARC (Smart Mobility ARChitecture) specification defines a 

compact and highly versatile Computer-on-Module (COM) standard 

optimized for embedded applications requiring low power consumption, 

cost efficiency, and high computational performance. 

SMARC modules are primarily based on Arm® System-on-Chip (SoC) 

architectures, similar to those employed in mobile and tablet platforms. 

However, alternative low-power x86 or RISC-based SoCs may also be 

adopted, depending on system requirements. The overall power 

envelope typically remains below 6 watts, supporting energy-efficient 

and thermally constrained designs. 

Two standardized form factors are defined within the SMARC 

specification: 

• 82 mm × 50 mm (Short Size) 

• 82 mm × 80 mm (Full Size) 

Each module features a 314-pin edge connector with 0.5 mm pitch, 

interfacing with a corresponding low-profile right-angle connector on the 

carrier board. 

SMARC modules are designed as core processing elements within both 

portable and stationary embedded platforms. The modules integrate 

essential system components, including: 

• Central Processing Unit (CPU) 

• System memory (DRAM) 

• Boot flash storage 

• Power sequencing and CPU power supply circuitry 

• Gigabit Ethernet (GbE) interface 

• MIPI-DSI display interface 

• MIPI-CSI camera interface 

These core functions are complemented by an application-specific 

carrier board, which extends system capabilities by incorporating 

peripherals such as audio codecs, video display ports, camera 

interfaces, and other domain-specific interfaces. 

The modular design approach of SMARC enables scalability, reduced 

development time, and enhanced product longevity through seamless 

upgradability. This architecture allows designers to achieve a balance of 

compact physical dimensions, low system cost, and optimized power 

efficiency, while maintaining flexibility across diverse embedded 

computing applications. 
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Introduction 

The SMARC Carrier Board fully complies with the SMARC standard 2.1 

pinout specification, enabling compatibility with any SMARC System-on-

Module (SOM). 

It is recommended to pair the carrier board with one of Sera’s SMARC 

modules for optimal performance and integration. 

Serving as the primary interface board—sometimes referred to as the 

motherboard—it primarily exposes and routes the functions provided by 

the SOM. 

Accordingly, the available features on the carrier board depend on the 

capabilities of the connected module, as different SOMs may support 

varying feature sets. 

This document describes all connectors on the carrier board under the 

assumption that the attached module supports the complete range of 

SMARC-defined features. 
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Specifications 

SMARC 
Form Factor SGET SMARC Specifications 2.1 

Display 
HD-Display 1 x HD-Display 
DisplayPort 1 x DisplayPort in Type-C 
MIPI-DSI 2 x MIPI-DSI 
Touch panel 2 x Touch Panel 

Camera 
MIPI-CSI 1 x 4-Lane MIPI-CSI 

1 x 2-Lane MIPI-CSI 

Audio 
I2S 1 x I2S 
Microphone 2 x Microphone 
Speaker 1 x Stereo Speaker 

Networking 
Ethernet 2 x 1000BASE-T Gigabit Ethernet 
WiFi 2x2 WiFi 6/Bluetooth 5.4 (optional) 

PCIe 
PCIe 1 x PCIe Gen2 1-Lane with A/E Key 2242/2230 

M.2 

I/O 
USB 1 x USB3.1 Host Type-A 

1 x USB3.1 Host Type-C 
1 x USB 2.0 Host Type-A 
1 x USB 2.0 OTG Type-C 

SDIO 1 x 4-Lane SDIO 
UART 2 x 4-wire UART 

2 x 2-wire UART 
CAN Bus 1 x CAN Bus 
I2C 1 x I2C 
GPIO 14 x GPIO 
Button 1 x Power button 

1 x Recover button 
1 x Home button 
1 x Reset button 

Battery 1 x Battery socket for RTC 

Storage 
SD Card 1 x SD Card slot 
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Power 
Power 12VDC / 3A 

Dimensions 
Form factor SMARC v2.1, short size 
Dimensions 170 x 93 mm 
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Block Diagram and I/O and Connector Location 

Block Diagram 



SMARC System On Module Developer Board User’s Guide 

6 

 

I/O and Connector Location 

 

1 Speaker L 5 MIPI-DSI1 9 Touch-Panel2 13 UART1(SER0) 17 Power Key 21 MIPI-DSI0A 25 GBE0(MT8370) 29 USB 3.0 Host 33 SMARC Socket 

2 Speaker R 6 MIPI-DSI0 10 CAN Bus 14 M.2 PCIE 18 Home Key 22 MIPI-DSI1 26 Micro SD 30 HD Display   

3 I2S 7 GPIO 11 UART3(SER3) 15 RTC Battery 19 Reset Key 23 I2C 27 USB 2.0 OTG 31 USB 3.0/DP   

4 Microphone 8 Touch-Panel1 12 UART2(SER2) 16 Recover Key 20 Console(SER1) 24 GBE1(RTL8153) 28 USB 2.0 Host 32 Power(12V/3A)   
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Connector Pin-Out 

Display 

MIPI-DSI0 (6) 

PIN# Function PIN# Function 

#1 VCC1V8 #17 DSI0_CLK- 

#2 LCD0_BKLT_EN #18 GND 

#3 GND #19 DSI0_D0+ 

#4 GND #20 DSI0_D0- 

#5 VDD #21 GND 

#6 VDD #22 DSI0_D3+ 

#7 NC #23 DSI0_D3- 

#8 LCD0_RST #24 GND 

#9 GND #25 NC 

#10 DSI0_D2+ #26 LCD0_BKLT_PWM 

#11 DSI0_D2- #27 GND 

#12 GND #28 VDD 

#13 DSI0_D1+ #29 VDD 

#14 DSI0_D1- #30 VDD 

#15 GND #31 VDD 

#16 DSI0_CLK+   

MIPI-DSI1 (5) 

PIN# Function PIN# Function 

#1 VCC1V8 #17 DSI1_CLK- 

#2 LCD0_BKLT_EN #18 GND 

#3 GND #19 DSI1_D0+ 

#4 GND #20 DSI1_D0- 

#5 VDD #21 GND 

#6 VDD #22 DSI1_D3+ 

#7 NC #23 DSI1_D3- 

#8 LCD1_RST #24 GND 

#9 GND #25 NC 

#10 DSI1_D2+ #26 LCD1_BKLT_PWM 

#11 DSI1_D2- #27 GND 

#12 GND #28 VDD 

#13 DSI1_D1+ #29 VDD 

#14 DSI1_D1- #30 VDD 

#15 GND #31 VDD 

#16 DSI1_CLK+   

 

  

MIPI-DSI Connector 
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Camera 

MIPI-CSI0A (21) 

PIN# 

 
Function PIN# Function 

#1 VCC3V3 #13 NC 

#2 VCC3V3 #14 NC 

#3 GND #15 GND 

#4 CSI0_RX0+ #16 CSI0_CK+ 

#5 CSI0_RX0- #17 CSI0_CK- 

#6 GND #18 GND 

#7 CSI0_RX1+ #19 I2C_CAM0_CK 

#8 CSI0_RX1- #20 I2C_CAM0_DAT 

#9 GND #21 CAM0_PWR# 

#10 NC #22 CAM0_MCK 

#11 NC #23 GND 

#12 CAM0_RST# #24 GND 

MIPI-CSI1 (22) 

PIN# Function PIN# Function 

#1 VCC3V3 #13 CSI1_RX3+ 

#2 VCC3V3 #14 CSI1_RX3- 

#3 GND #15 GND 

#4 CSI1_RX0+ #16 CSI1_CK+ 

PIN# Function PIN# Function 

#5 CSI1_RX0- #17 CSI1_CK- 

#6 GND #18 GND 

#7 CSI1_RX1+ #19 I2C_CAM1_CK 

#8 CSI1_RX1- #20 I2C_CAM1_DAT 

#9 GND #21 CAM1_PWR# 

#10 CSI1_RX2+ #22 CAM_MCK 

#11 CSI1_RX2- #23 GND 

#12 CAM0_RST# #24 GND 

UART 

UART1(SER0) (13) 

PIN# Function PIN# Function 

#1 VCC1V8 #4 RTS 

#2 RXD #5 CTS 

#3 TXD #6 GND 

UART2(SER2) (12) 

PIN# Function PIN# Function 

#1 VCC1V8 #4 RTS 

#2 RXD #5 CTS 

#3 TXD #6 GND 

MIPI-CSI Connector 
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UART3(SER3) (11) 

PIN# Function PIN# Function 

#1 VCC3V3 #5 RTS 

#2 RXD #6 CTS 

Console(SER1) (20) 

PIN# Function PIN# Function 

#1 VCC3V3 #5 RTS 

#2 RXD #6 CTS 

Audio 

Microphone (4) 

PIN# Function PIN# Function 

#1 MIC1+ #3 MIC2+ 

#2 MIC1- #4 MIC2- 

Speaker-R/Speaker-L (1)(2) 

PIN# Function PIN# Function 

#1 Speaker- #2 Speaker+ 

I2S (3) 

PIN# Function PIN# Function 

#1 I2S2_SDOUT #4 I2S0_SDIN 

#2 I2S2_BCK #5 I2S0_LRCK 

#3 I2S0_CK #6 AUDIO_MCK 

I/Os 

Touch-Panel 1 (8) 

PIN# Function PIN# Function 

#1 VCC3V3 #4 I2C_PM_CK 

#2 GPIO8 #5 I2C_LCD0_DAT 

#3 GPIO9 #6 GND 

Touch-Panel 2 (9) 

PIN# Function PIN# Function 

#1 VCC3V3 #4 I2C_PM_CK 

#2 GPIO8 #5 I2C_LCD0_DAT 

#3 GPIO9 #6 GND 
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CAN Bus (10) 

PIN# Function PIN# Function 

#1 NC #3 CAN0_RX 

#2 CAN0_TX #4 CAN_VSS 

I2C (23) 

PIN# Function PIN# Function 

#1 VCC3V3 #3 I2C_PM_DAT 

#2 I2C_PM_CK #4 GND 

GPIOs (7) 

PIN# Function PIN# Function 

#1 VCC5V0 #9 eDP0_HPD / DSI0_TE 

#2 GPIO5 #10 LCD1_VDD_EN 

#3 GPIO6 #11 eDP1_HPD / DSI1_TE  

#4 GPIO7 #12 GND 

#5 GPIO8 #13 GPIO12 

#6 GPIO9 #14 GPIO13 

#7 GPIO11 #15 VCC1V8 

#8 LCD0_VDD_EN #16 VCC3V3 

Miscellaneous 

Function SMARC PIN# SMARC PIN Name 

RTC BATTERY (15) S147 VDD_RTC 

RECOVER KEY (16) S155 FORCE_RECOV# 

POWER KEY (17) P128 POWER_BTN# 

HOME KEY (18) P146 CAN1_RX 

RESET KEY (19) P127 RESET_IN# 
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Expansion Port Functions 

Ethernet 

Port Name Function 

GBE0 Port (25) 1000BASE-T Gigabit Port From MT8370 

GBE1 Port (24) 1000BASE-T Gigabit Port From RTL8153 

USB 

Port Name Function 

USB 2.0 OTG Type-C Port (27) USB 2.0 OTG Port from USB0 

USB 2.0 Host Type-A Port (28) USB 2.0 Host Port from USB1 

USB 3.0 Host Type-A Port (29) USB 3.0 Host Port from USB2 

USB 3.0 Host Type-C Port (31) USB 3.0 Host Port from USB3 

Display 

Port Name Function 

DisplayPort (31) DisplayPort V1.4, up to 4K/60Hz 

HD Display (30) HD Display, up to 4K/60Hz 

SMARC 

Port Name Function 

SMARC Socket (33) SMARC v2.1 Short Size SOM Socket 

PCIE 

Port Name Function 

M.2 PCIE (14) 1-Lane PCIE 2.0 with A/E Key 2242/2230 M.2 Socket 
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