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WARNING 

Warnings appear where overlooked details may cause damage to the 

equipment or result in personal injury. Warnings should be taken 

seriously. 

 

 

CAUTION 

Cautionary messages should be heeded to help reduce the chance of 

losing data or damaging the product.  

 

 

NOTE 

These messages inform the reader of essential but non-critical 

information. These messages should be read carefully as any directions 

or instructions contained therein can help avoid making mistakes. 
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1.1 Introduction  

 

Figure 1-1: NANO-EHL 

The NANO-EHL is a EPIC industrial motherboard equipped with an Intel® Celeron® J6412 

quad-core Elkhart Lake processor, turbo up-to 2.60 GHz with 1.5M cache, and onboard 

LPDDR4x-3200MHz with 8 GB memory, up to 16GB.  

The NANO-EHL includes a HDMI1.4 (up to 4096 x 2160@30Hz) connector, a DP1.4 (up 

to 4096 x 2160 @60Hz) connector and one IEI iDPM slot for triple independent display. 

Expansion and I/O include one M.2 A-key slot for Wi-Fi or Bluetooth expansions, one M.2 

B-key slot for 5G module or NVMe storage expansions, and one PCIe x4 slot with x2 signal 

for installing riser card. Two USB 3.2 Gen 2 and two USB 2.0 connectors are provided on 

the rear panel, two USB 2.0 connectors by pin header. One iSATA and one SATA 6Gb/s 

connectors are also included for connecting with storage devices. Serial device 

connectivity is provided by internal two RS-232/422/485 and four RS-232 pin header. Two 

RJ-45 2.5 GbE connectors provide the system with smooth connections to an external LAN.  
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1.2 Features  

Some of the NANO-EHL motherboard features are listed below: 

Á 10nm Intel® Celeron® J6412 on-board SoC, 4 cores and 4 threads,  

base frequency 2.00GHz, turbo frequency up to 2.60GHz, 1.5MB  

cache  

Á Two Intel® I225V 2.5GbE ports  

Á Two USB 3.2 Gen 2, four USB 2.0, two RS-232/422/485, four RS-232 

Á M.2 A key, M.2 B key and PCIe x4 slot (x2 signal) expansions  

Á Support triple independent display via HDMI, DP and IEI iDPM 

1.3 Connectors  

The connectors on the NANO-EHL are shown in the figure below. 

 

Figure 1-2: Connectors 
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1.4 Dimensions  

The dimensions of the board are listed below:  

 

 

Figure 1-3: Dimensions (mm) 
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1.5 Data Flow  

Shows the data flow between the system chipset, the CPU and other components installed 

on the motherboard. 

 

Figure 1-4: Data Flow Diagram 
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1.6 Technical Specifications  

NANO-EHL technical specifications are listed below. 

Specification  NANO-EHL 

SoC Onboard Intel® Atom® x6000 series / Pentium® / Celeron® 

processor (Elkhart Lake platform)  

Intel® Celeron® J6412 on-board SoC 

(up to 2.6GHz, quad-core, 1.5M Cache, TDP=10W) 

BIOS AMI UEFI BIOS 

Memory  On-board LPDDR4x 3200 MHz 8GB, up to 16 GB 

Graphic s Intel® UHD Graphics  

Display Output  Triple independent display  

1 x HDMI 1.4 (up to 4096 x 2160@30Hz)  

1 x DP 1.4 (up to 4096 x 2160 @ 60Hz)  

1 x IEI iDPM 3040 slot (only for IEI eDP/LVDS/VGA module) 

Ethernet  LAN1: Intel® I225V 2.5GbE   

LAN2: Intel® I225V 2.5GbE 

Digital I/O  8-bit digital I/O by 10-pin (2x5) header 

Embedded Controller  ENE KB9068 

Watchdog Timer  Software programmable support 1~255 sec. system reset 

I/O Interface  

Audio Connector  1 x iAUDIO supports IEI AC-KIT-888S Audio Kit (2x5 pin) 

Serial Ports  2 x RS-232/422/485 by 10-pin header (2x5 pin, P=2.0) 

4 x RS-232 by 10-pin header (2x5 pin, P=2.0) 

USB Ports  2 x USB 3.2 Gen 2 (10Gb/s) on rear I/O 

2 x USB 2.0 on rear I/O 

2 x USB 2.0 by 8-pin (2x4 pin, P=2.0) header 

Front Panel  1 x Power LED and HDD LED connector by 6-pin (1x6) wafer 

1 x Power button connector by 2-pin wafer 

1 x Reset button connector by switch 
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Specification  NANO-EHL 

Fan 1 x System smart fan connector by 4-pin (1x4) wafer 

SMBus /I2C 1 x I2C connector by 4-pin (1x4) wafer 

1 x SMBus connector by 4-pin (1x4) wafer 

Storage  1 x SATA 6Gb/s with 5V SATA power connector 

1 x iSATA  

Expansion s 1 x M.2 2230 A key (PCIe Gen3 x1, USB 2.0)  

1 x M.2 2242/2280 B key w/ SIM holder (PCIe Gen3 x2, USB 

2.0) 

1 x PCIe Gen3 x4 (x2 signal) (x2 or x1+x1) 

Environmental and Power Specifications  

Power Supply  12 V DC input only (AT/ATX support) 

Power Connector  1 x Internal power connector by 4-pin (2x2) connector 

Power Consumption  12V@2.75A (Intel® Celeron® J6412 CPU with 8 GB 3200 

MHz LPDDR4x memory, max. loading, EuP mode disabled) 

Operating Temperature  0°C ~ 60°C  

Storage Temperature  -20°C ~ 70°C  

Humidity  5% ~ 95%, non-condensing 

Physical Specifications  

Dimensions  115mm x 165mm 

Weight GW/NW  GW:850g / NW:350g 

Table 1-1:  Technical Specifications 



 

 

NANO-EHL SBC 
 

Page 8 

Chapter  

2 

2 Unpacking  

 



 

 

NANO-EHL SBC 
 

Page 9 

2.1 Anti -static Precautions  

 WARNING! 

Static electricity can destroy certain electronics. Make sure to follow the 

ESD precautions to prevent damage to the product, and injury to the 

user. 

Make sure to adhere to the following guidelines: 

Á Wear an anti-static wristband: Wearing an anti-static wristband can prevent 

electrostatic discharge. 

Á Self-grounding: Touch a grounded conductor every few minutes to 

discharge any excess static buildup. 

Á Use an anti-static pad: When configuring any circuit board, place it on an 

anti-static mat. 

Á Only handle the edges of the PCB: Don't touch the surface of the 

motherboard. Hold the motherboard by the edges when handling. 

2.2 Unpacking Precautions  

When the NANO-EHL is unpacked, please do the following: 

Á Follow the antistatic guidelines above. 

Á Make sure the packing box is facing upwards when opening. 

Á Make sure all the packing list items are present. 
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2.3 Packing List  

 NOTE: 

If any of the components listed in the checklist below are missing, do not 

proceed with the installation. Contact the IEI reseller or vendor the 

NANO-EHL was purchased from or contact an IEI sales representative 

directly by sending an email to sales@ieiworld.com.  

The NANO-EHL is shipped with the following components: 

Quantity  Item and Part Number  Image 

1 NANO-EHL single board computer  

 

 

1 Power cable 

 

 

1 SATA with power cable kit  

 
 

1 iSATA cable 

 

mailto:sales@ieiworld.com
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1 Quick Installation Guide 

 

Table 2-1: Packing List 

 

The following are optional components which may be separately purchased: 

Item and Part Number  Image 

Dual-port USB 2.0 cable, 210mm, P=2.0 

(P/N : CB-USB02A-RS) 

 

RS-232 cable, 200 mm, p=2.0 

(P/N : 32205-002700-200-RS) 

 

Audio kit, 7.1 Channel 

(P/N: AC-KIT-888S-R10)  

 

PCIe x2 to two PCIe x1 riser card for NANO on the left 

side 

(P/N: NWR-L2S-N-R10) 

 

PCIe x2 to two PCIe x1 riser card for NANO on the right 

side 

(P/N: NWR-R2S-N-R10) 

 

eDP to eDP DisplayPort converter board (for IEI iDPM 

connector) 

(P/N: iDPM-eDP-R10)  
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eDP to LVDS DisplayPort converter board (for IEI iDPM 

connector) 

(P/N: iDPM-LVDS-R10)  

eDP to VGA Connetor converter board (For IEI Display 

Module) 

(P/N: iDPM-VGA-R10)  

Table 2-2: Optional Items 
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3 Connectors  
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3.1 Peripheral Interface Connectors  

This chapter details all the jumpers and connectors. 

3.1.1 NANO-EHL Layout  

The figures below show all the connectors and jumpers.  

 

 

 Figure 3-1: Connector and Jumper Locations 
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3.1.2 Peripheral Interface Connectors  

The table below lists all the connectors on the board. 

Connector  Type  Label  

Clear CMOS button Button J_CMOS1 

AT/ATX power mode setting Switch J_ATX_AT1 

Flash descriptor override 

setting jumper 
3-pin header J_FLASH1 

Audio connector for IEI  

AC-KIT-888S kit 
10-pin header AUDIO1 

ATX 12V power connector 4-pin Molex CN1 

Battery connector 2-pin wafer BAT2 

Buzzer connector 2-pin wafer SP1 

Digital I/O connector 10-pin header DIO1 

Fan connector 4-pin header CPU_FAN1 

Power LED & HDD LED 

connector 
6-pin wafer F_PANEL1 

Power button connector 2-pin wafer PWR_BTN1 

Reset button Button RST1 

RS-232/422/485 serial port 

connectors 
10-pin wafer COM1, COM2 

RS-232 serial port 

connectors 
10-pin wafer 

COM3, COM4, 

COM5, COM6 

SATA 6Gb/s connectors 
7-pin SATA 
connector 

SATA2 

SATA power connector 2-pin wafer SATA2_PWR 

IEI SATA connector 20-pin connector ISATA1 

I2C connector 4-pin wafer I2C1 

SMBus connector 4-pin wafer SMB1 

Flash SPI ROM connector 6-pin wafer JBIOS1 
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Flash EC ROM connector 8-pin header EC_SPI1 

EC debug connector 6-pin wafer EC_DEBUG1 

Internal USB 2.0 connector 8-pin header USB2_1 

M.2 A-key slot M.2 A-key slot M2_AE1 

M.2 B-key slot M.2 B-key slot M2_B_KEY 

IEI iDPM slot 
IEI Defined iDPM 

slot 
IDPM 

PCIe x4 slot (x2 signal) 
PCIe slot for riser 

card 
IP2EHL_XC 

Table 3-1: Peripheral Interface Connectors 

3.1.3 External Interface Panel Connectors  

The table below lists the connectors on the external I/O panel.  

Connector Type Label 

External 2.5GbE RJ-45 

connectors 
RJ45 LAN1, LAN2 

External USB 3.2 Gen 2 Type-A 

connectors 
USB 3.2 Gen 2 Type-A USB30_CON1 

External USB 2.0 Type-A 

connectors 
USB 2.0 Type-A  USB20_CON1 

External DisplayPort connector DP DP1 

External HDMI connector HDMI HDMI1 

Table 3-2: Rear Panel Connectors 
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3.2 Internal Peripheral Connectors  

The section describes all of the connectors on the NANO-EHL. 

3.2.1 Clear CMOS Button    

CN Label:  J_CMOS1 

CN Type:  Button 

CN Location:  See Figure 3-2 

CN Pinouts:  See Table 3-3 

To clear the CMOS Setup (for example if you have forgotten the password, you should 

clear the CMOS and then reset the password), you should disconnect the RTC battery 

and press the button for about 3 seconds. This will set back to normal operation mode. 

 

 Figure 3-2: Clear CMOS Location 

 
PIN NO. DESCRIPTION 

NC (default)  
Keep CMOS Setup  

(Normal Operation)  

Press button  Clear CMOS Setup  

Table 3-3: Clear CMOS Pinouts 
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3.2.2 AT/ATX Power  Mode Setting  

CN Label:  J_ATX_AT1  

CN Type:  Switch 

CN Location:  See Figure 3-3 

CN Pinouts:  See Table 3-4 

The AT/ATX power mode selection is made through the AT/ATX power mode switch which 

is shown in Figure3-3. 

 

Figure 3-3: AT/ATX Power Mode Switch Locations 

Setting  Description  

Short A -B ATX power mode (default)  

Short B -C AT power mode  

 Table 3-4: AT/ATX Power Mode Switch Settings 
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3.2.3 Flash Descriptor Override Setting Jumper  

CN Label:  J_FLASH1 

CN Type:  3-pin header,P=2.00mm 

CN Location:  See 787HFigure 3-4 

CN Pinouts:  See Table 3-5 

The J_FLASH1 connector is used for Flash Descriptor Security Overide . 

 

 Figure 3-4: Flash Descriptor Override Setting Jumper Locations 

PIN NO. DESCRIPTION 

Short 1 -  2  Disable (default)  

Short 2 -  3  Enable  

Table 3-5: Flash Descriptor Override Setting Jumper Pinouts 
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To update the ME firmware, please follow the steps below. 

Step 1:  Before turning on the system power, short the Flash Descriptor Security 

Override jumper. 

Step 2:  Update the BIOS and ME firmware, and then turn off the system power. 

Step 3:  Remove the metal clip on the Flash Descriptor Security Override jumper to its 

default setting. 

Step 4:  Restart the system. The system will reboot 2 ~ 3 times to complete the ME 

firmware update. 

3.2.4 Internal  Audio Connector  

CN Label:  AUDIO1 

CN Type:  10-pin header, p=2.00 mm 

CN Location:  See  Figure 3-5 

CN Pinouts:  See  Table 3-6 

The audio connector is connected to external audio devices (AC-KIT-888S-R10) including 

speakers and microphones for the input and output of audio signals to and from the system. 

 

Figure 3-5: Audio Connector Location 
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Table 3-6:Audio Connector Pinouts 

3.2.5 ATX 12V Power Connector  

CN Label:  CN1 

CN Type:  4-pin Molex, p=4.2 mm 

CN Location:  See  Figure 3-6 

CN Pinouts:  See  Table 3-7 

The connector supports the +12V power supply. 

 

 Figure 3-6: ATX 12V Power Connector Location 

PIN NO. DESCRIPTION PIN NO. DESCRIPTION 

1 HDA_SYNC 2 HDA_CLK  

3 HDA_SDOUT  4 HDA_SPKR 

5 HDA_SDIN  6 HDA_RST#  

7 +5V  8 GND 

9 +12V  10  GND 
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PIN NO.  DESCRIPTION  PIN NO.  DESCRIPTION  

1 GND 2 GND 

3 +12V  4 +12V  

Table 3-7: ATX 12V Power Connector Pinouts 

3.2.6 RTC Battery Connector  

 CAUTION: 

Risk of explosion if battery is replaced by an incorrect type. Only 

certified engineers should replace the on-board battery. 

Dispose of used batteries according to instructions and local 

regulations. 

 

 NOTE: 

It is recommended to attach the RTC battery onto the system chassis in 

which the NANO-EHL is installed. 

 
CN Label:  BAT2 

CN Type:  2-pin wafer, p=1.25 mm 

CN Location:  See Figure 3-7 

CN Pinouts:  See Table 3-8 

The battery connector is connected to the system battery. The battery provides power to 

the system clock to retain the time when power is turned off. 
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 Figure 3-7: Battery Connector Location 

 

Pin  Description  

1 VBATT 

2 GND 

Table 3-8: Battery Connector Pinouts 

3.2.7 Buzzer  Connector  

CN Label:  SP1 

CN Type:  2-pin wafer, p=1.25 mm 

CN Location:  See  Figure 3-8 

CN Pinouts:  See  Table 3-9 

The buzzer conector is connected with the buzzer to give a beep warning when the 

motherboard goes wrong. 
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 Figure 3-8: Buzzer Connector Location 

Pin  Description  

1 +5V  

2 PC_BEEP_N 

 Table 3-9: Buzzer Connector Pinouts 
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3.2.8 Digital I nput /Output  Connector  

CN Label:  DIO1 

CN Type:  10-pin wafer, p=2.0 mm 

CN Location:  See  Figure 3-9 

CN Pinouts:  See  Table 3-10 

The 8-bit digital I/O connector provides programmable input and output for external devices.  

 

 Figure 3-9: Digital I/O Connector Location 

 

PIN NO. DESCRIPTION PIN NO. DESCRIPTION 

1 GND 2 VCC 

3 Output 3  4 Output 2  

5 Output 1  6 Output 0  

7 Input 3  8 Input 2  

9 Input 1  10  Input 0  

Table 3-10: Digital I/O Connector Pinouts 
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3.2.9 Fan Connector  

CN Label:  CPU_FAN1 

CN Type:  4-pin wafer, p=2.54 mm 

CN Location:  See Figure 3-10 

CN Pinouts:  See Table 3-11 

The fan connector attaches to a smart cooling fan. 

 

Figure 3-10: Fan Connector Location 

 

PIN NO. DESCRIPTION PIN NO. DESCRIPTION 

1 GND 3 FANIO  

2 +12V  4 PWM (+5V)  

Table 3-11: Fan Connector Pinouts 
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3.2.10 Power LED & HDD LED Connector  

CN Label:  F_PANEL1 

CN Type:  6-pin wafer, p=2.00 mm 

CN Location:  See  Figure 3-11 

CN Pinouts:  See  Table 3-12 

The front panel connector connects to the power LED indicator and HDD LED indicator on 

the system front panel. 

 

 Figure 3-11: Power LED & HDD LED Connector Location 

 

Table 3-12: Power LED & HDD LED Connector Pinouts 

Pin  Description  Pin  Description  

1 +5V  2 GND 

3 PWR_LED+  4 PWR_LED- 

5 HDD_LED+  6 HDD_LED - 
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3.2.11 Power Button Connector  

CN Label:  PWR_BTN1 

CN Type:  2-pin wafer, p=2.00 mm 

CN Location:  See  Figure 3-12 

CN Pinouts:  See  Table 3-13 

The power button connector is connected to a power switch on the system chassis to 

enable users to turn the system on and off. 

 

 Figure 3-12:  Power Button Connector Location 

Pin  Description  

1 PWR_BTN+  

2 PWR_BTN- 

Table 3-13: Power Button Connector Pinouts 
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3.2.12 Reset Button  

CN Label:  RST1 

CN Type:  Button 

CN Location:  See Figure 3-13 

The reset button allows users to reboot the system when the system is turned on. 

 

 

 Figure 3-13: Reset Button Connector Location 
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3.2.13 RS-232/422/485 Serial Port Connector  

CN Label:  COM1, COM2 

CN Type:  10-pin wafer, p=2.0 mm 

CN Location:  See Figure 3-14 

CN Pinouts:  See Table 3-14 

The serial connector provides RS-232/422/485 connection. 

 

 Figure 3-14: RS-232/422/485 Serial Port Connector Location 

Pin  RS- 232  RS- 422  RS- 485  

1 DCD TXD422 -  TXD485 -  

2 RXD TXD422+  TXD485+  

3 TXD RXD422+   

4 DTR RXD422 -  

5 GND   

6 DSR   

7 RTS   

8 CTS   

9 RI    

 Table 3-14: RS-232/422/485 Serial Port Connector Pinouts 
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3.2.14 RS-232 Serial Port Connector  

CN Label:  COM3, COM4, COM5, COM6 

CN Type:  10-pin wafer, p=2.0 mm 

CN Location:  See Figure 3-15 

CN Pinouts:  See Table 3-15 

The serial connector provides RS-232 connection. 

 

Figure 3-15: RS-232 Serial Port Connector Location 

PIN NO.  DESCRIPTION  PIN NO.  DESCRIPTION  

1 DCD 2 DSR 

3 RXD 4 RTS 

5 TXD 6 CTS 

7 DTR 8 RI  

9 GND 10  GND 

Table 3-15: RS-232 Serial Port Connector Pinouts 
















































































































































































































