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Copyright   

This manual is subject to change without notice for continuous improvement in the product.  
All rights are reserved. Manufacturer assumes no responsibility for any inaccuracies that may 
contain in this document, and makes no commitment to update or keep current information in 
this manual. 
 
No part of this manual may be reproduced, copied, translated or transmitted, in whole, in part, 
or in any form or by any means without the prior written permission of the ICOP Technology 
Inc. 
 

âCopyright 2025 ICOP Technology Inc. 
 

Trademarks Acknowledgment  
 
Intel® Elkhart Lake is the registered trademark of Intel Corporation. 

 
  

                    is the registered trademarks of ICOP Technology Inc. 
Other brand names, product names or trade names appearing in this document are the 
properties and registered trademarks of their respective owners. All names mentioned 
herewith are served for identification purpose only. 
 
 

Safety Information  

WARNING 
ü Read these Safety instructions carefully. 
ü Please carry the unit with both hands, handle carefully. 
ü Make sure the voltage of the power source is correct before connecting the equipment 

to the power outlet. 
ü Input voltage DC +12V Power Adapter Only 
ü Operating temperature -20~+60°C. 
ü Please turn off power before inserting or removing M.2 devices, SO-DIMM DRAM 

module and WLAN module.    
ü Do not open the cabinet during use to avoid electrical shock.  

Refer to your nearest dealer for qualified personnel servicing. 
ü Do not expose EBOX to rain or moisture, in order to prevent shock and fire hazard. 
ü Never install EBOX in wet locations, Keep EBOX PC away from humidity. 
ü Never touch un-insulated terminals or wire unless power adaptor and display monitor are 

disconnected. 
ü Locate EBOX as close as possible to the socket outline for easy access and to avoid force caused 

by entangling of your arms with surrounding cables from the EBOX. 
ü When using EBOX, avoid using or installing the modem during a storm or a lightning. 
ü USB connectors are supplied with Limited Power Sources. 
 

DO NOT ATTEMPT TO DISASSEMBLE THE CHASSIS (ENCASING) 
OF THIS PRODUCT. PLEASE CONTACT YOUR NEAREST DEALER      
FOR SERVICING FROM QUALIFIED TECHNICIAN.  
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1.1 Unpacking  EBOX Fanless Box PC   
        

Component List:           
        

Item No. Description Quantity 

1 EBOX-EHL-6412 Series Fanless Box PC x1 

2 Power Adaptor 40W; Vin: 100~240V AC 50~60Hz (Optional) x1 

3 Power cord US/UK/ EU/AU types (Optional) x1 

4 VESA & Wall-mount Rack (Optional) x1 

 

Note : The accessories are subject to change without immediate notice. 
        
VESA & Wall-mount Bracket Diagram 

Dimensions unit: mm
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1.2 Preface  
 
EBOX-EHL-6412 Series  Fanless Box PC   
 
 
 

 
 
  
 
  
 
 
 
 
 
 
  
 
 
 
 
 
High-Performance Processing : Equipped with the offering  Elkhart Lake J6412 quad-core 
performance at 2.0GHz ensures fast and efficient processing support for DDR4 3200MHz SO-
DIMM memory up to 32GB.   

 
Triple Display Support : With two HDMI 2.0 ports and one DP 1.4 port, each capable of delivering 
stunning 4K resolution at 60Hz. 
 
Advanced Storage Options: The device features an M.2 M-key slot (2260/2280) that supports 
NVMe storage, offering high-speed data transfer and ample storage capabilities. An additional 
M.2 E-key (2230) PCIe Gen3/USB2.0 interface further enhances connectivity options.  
 
Superior Connectivity : The computer is equipped with dual Intel® i226 2.5GbE RJ45 ports. A 
comprehensive set of USB ports provides extensive connectivity for peripherals and devices. 
COM ports with RS232/485/422 support and GPIO functionality 

 
Supports  OS Windows 11, Windows 10, Windows 10 IoT and Linux to meet ready-to-market demand. 
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2.1 External I/O  
 

Front  IO 
 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EBOX-EHL-6412  

EBOX-EHL-6412-L4  
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Rear I/O 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

EBOX-EHL-6412 SERIES  
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2.2  

Specifications 
Model type  EBOX-EHL-6412 EBOX-EHL-6412-L4 

Processor Intel®  Elkhart Lake J6412 Processor (Quad core 2.0GHz)  

System RAM  DDR4 3200MHz SO-DIMM, memory up to 32GB 

BIOS AMI BIOS 

Storage 
M.2 M-key x1 (2260/2280)  

PCIe Gen.3 x2 support NVMe SSD 
SATAIII x1 (SATA DOM) 

Expansion M.2 E-key x1 (2230), USB2.0/PCIe x1 interface (CNVi supported) WLAN/BT 

Display 

Intel®  HD Graphics, shared memory 

HDMI 2.0 x2 (Max. 4096x2160@60Hz) 

DP 1.4 x1 (Max. 4096x2160@60Hz) 

Support Triple Displays 

Ethernet Intel® i226 2.5GbE x2 Intel® i226 2.5GbE x4 

Audio Dual channel HD Audio Realtek ALC888S 

Front I/O 

Power button/Mic -in & Line-out Combo x1 

COM x1 (RS232/485/422)/GPIO x1     

USB Type-C x2/USB3.1 (Gen2) Type-A x1/USB2.0 Type-A x1    

N/A RJ45 x2 

Rear I/O USB 3.1 (Gen2) Type-A x1/USB 2.0 Type-A x2/RJ45 x2/HDMI x2/DP x1  

OS support Windows 11 & IoT, Windows 10 & IoT, Linux  

Mechanical & Environment 

Power Requirement DC +12V Power adapter only (2 .5ø) 

Power adapter   +12V3.34A (40W) 

Operating Temperature  -20~+60°C                                                

Storage Temperature  -40~+85°C  

Net Weight 1.7kgs 

Dimension (W x D x H) 193.2 x 108.8 x 67mm 

Certifications  CE, UKCA, FCC, VCCI 

Order information 

EBOX-EHL-6412 Intel Elkhart Lake J6412 Fanless Box PC w/ LAN x2 

EBOX-EHL-6412-L4 Intel Elkhart Lake J6412 Fanless Box PC w/ LAN x4 

POWER-40W-EHL AC-DC power adapter DC12V@3.34A (AC 100~240V Input) (Optional) 

POWERCABLE(A)(G)(EN)(AU) Power cord US/EU/UK/AU&NZ types (Optional) 

CASE-NUC-VESA VESA Rack (Optional) 
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2.3 Appearance Diagram  
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2.4 Mounting instruction  
 
The optional VESA Rack allow EBOX can be Xbmm.npvou!boe!WFTB.npvou!tvqqpsufe. 

 

2.4.1 Wall -mount installation  

1. Secure the convex surface rack to the EBOX bottom. 

2. Utilize the round head screws included in the accessory package to fasten the rack, then, 
EBOX can be mounted to the wall with the rack.  

 

 

 

 

 

 

 

 

 

2.4.2 VESA-mount installation  

1. Remove foot pad screws, replace by black capped screws.   

 

 

 

 

 

 

2. Attach the VESA Rack to the VESA objects (For example: behind the monitor),   

and hook the EBOX onto the rack directly. 
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3.1 Installing RAM module  

3.1.1 Remove the front and rear I/O panel screws.  
 

 

 

 

 

 

3.1.2 Remove foot pad screws from the bottom. 

 

 

 

 

 

 

 

 

3.1.3 Hold the DDR4 SO-DIMM memory module by its edge and slide it into the memory 
module slot, slightly press the SO-DIMM module down until a click sound securing the 
module in place. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After memory module installed, reassemble by the disassembly steps in reverse order. 
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3.2 Installing the W LAN/BT  Module  

3.2.1 Remove the front and rear I/O panel screws. 

 

 

 

 

 

 

3.2.2 Remove foot pad screws from the bottom. 

 

 

 

 

 

 

 

 

3.2.3 Remove the default screw marked as below and slide the M.2 WLAN/BT module into 
the M.2 2230 PCIe slot. Use the default screw to fix the WLAN/BT module. And connecting 
module cable and install the antenna. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After WLAN/BT module installed, reassemble by the disassembly steps in reverse order. 
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3.3 Installing the M.2 M -key (2260/2280) Storage  

3.3.1 Remove the front and rear I/O panel screws. 

 

 

 

 

 

 

3.3.2 Remove foot pad screws from the bottom. 

 

 

 

 

 

 

 

 

3.3.3 Remove the default screw marked as below and slide the M.2 2280 SSD into the M.2 
PCIe/SATA slot. Use the default screw to fix the M.2 2280 SSD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After M.2 SSD installed, reassemble by the disassembly steps in reverse order. 
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4. BIOS Reconfiguring  
 
4.1.1 Load Default Setting  

1. To reconfigure the hardware, press <Delete> during boot up to enter BIOS menu. 

 
2. Press ñF3ò key to load optimized defaults as below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. After setting, press ñF4ò key to save & exit. 
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4.1.2 Hot key  

Press <F7> after boot up, a select menu will appear. Use direction key to select boot device. 
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4.2 BIOS COM Setting (RS232/485/422)  

1. Press <Del> during boot up, enter BIOS menu, move to ñAdvancedò for ñSuper IO 
Configurationò. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Move to ñSerial Port 1 Configurationò. 
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3. Next to Transmission Mode and select COM port Mode. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Press ñF4ò key to save & exit. 
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4.3 AT Mode Setting (Auto Power On Function)  

EBOX-EHL-6412 Series supports ñAuto Power On functionò, itôs a function allows system to 
boot up automatically after power restored. 

1. In BIOS Menu, move to ñChipsetò and ñPCH-IO Configurationò. 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

2. Set ñSystem State after Power Failureò as ñAlways Onò, press ñF4ò key to save & exit. 
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4.4 Serial Port Console Redirection  

1. Move to ñAdvancedò and ñSerial Port Console Redirectionò set ñConsole Redirectionò as 
ñEnabledò.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Set ñTerminal Typeò as ñVT100+ò, press ñF4ò key to save & exit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Terminal Type Emulation:  
[ANSI]: Extended ASCII char set;  
[VT100]: ASCII char set;  
[VT100+]: Extended VT100 to support color, function keys, etc. 
[VT-UTF8]: Uses UTF8 encoding to map Unicode chars onto 1 or more Bytes. 
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4.5 Watchdog  Setting  

1. Move to ñAdvancedò for ñSuper IO Configurationò, set ñWatchdog reset timerò [Enabled]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. After Watch Dog Timer setting completed, press F4 to save and exit. 
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4.6 PXE diskless boot Selection  

1. Move to ñAdvancedò for ñNetwork Stack Configurationò and make further setting.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Set ñNetwork Stackò Enabled and Ipv4 & Ipv6 PXE Support will appear. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Ipv4 & Ipv6 stand for Internet Protocol version 4 & 6, when Network Stack set to    
Enabled, PXE diskless boot will be created. 
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5. Drivers Installation guide  

Under Windows 10, the following drivers need to be installed manually. 
1. Chipset 
2. Graphic 
3. Audio 
4. LAN  
5. IME 
Please download above drivers from EBOX website. 

 
5.1 Chipset driver : (Intel®  Chipset Device Software) 

1. Unzip the downloaded file and execute SetupChip.exe, then click ñNextò to install: 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
2. A license agreement message will pop out, click Accept and install.  

3. Click Finish to complete the setup process. 
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5.2 Graphic driver : 

1. Execute installer.exe and click ñBegin installationò to install: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. A license agreement message will pop out, click Start to install.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. After installed, click Finish to complete. 
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5.3 Audio  driver : 

1. Execute Setup.exe and installer will pop out, then click ñNextò to install: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. After installed, select ñYes, I want to restart this computer nowò and click Finish to reboot. 
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5.4 LAN driver : 

1. Execute Setup.exe and installer will pop out, then click ñInstall Drivers and Softwareò. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Click ñNextò, accept the terms and confirm setup options to install. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. After installed, click ñFinishò to exit the installer. 
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5.5 IME driver : (Intel® Management Engine Components) 

The Intel® Management Engine (ME), also known as the Intel Manageability Engine, is an autonomous 

subsystem that has been incorporated in virtually all of Intel's processor chipsets. 

1. Execute SetupME.exe and click ñNextò to install: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Check ñI accept the term in the License Agreement and click ñNextò to install. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Click ñFinishò after successfully installed.  
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6.1 Internal I/O  
 
Front  IO 

 
 
 

Rear I/O 
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6.2 Onboard Connectors Summary         
 

Summary Table for main  Board  
 
 

Description  Type of Connections  Pin # 

DDR4 3,200MHz SO-DIMM SO-DIMM slot 260-pin 

Power DC Jack External DC Jack connector 2-pin 

USB3.1 (Gen.2) Type-C x2  External USB3.1 Type-C connector 24-pin 

USB3.1 (Gen.2) Type-A x2 External USB3.1 Type-A connector 9-pin 

USB2.0 Type-A x3 External USB2.0 Type-A connector 4-pin 

HDMI 2.0 x 2 4K HDMI 2.0b connector 19-pin 

Display port 1.4 4K Display port connector 20-pin 

2.5GbE RJ45 x2 2.5GbE RJ45 connector 8-pin 

2.5GbE RJ45 x4 [1] 2.5GbE RJ45 connector 8-pin 

M.2 M Key support NVME x1 2260/2280 PCIe Gen.3x2/SATA interface 75-pin 

M.2 E Key support CNVi x1 2230 USB2.0/PCIe interface 75-pin 

COM1 (RS232/485/422) 2.0mm 9-pin D-sub connector 9-pin 

GPIO 2.0mm 9-pin D-sub connector 9-pin 

Audio jack Mic in/Line out combo connector 2-pin 

 
 

Reference: 
1. Applicable only to the model type EBOX-EHL-6412-L4.  
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6.3 Pin Assignments  
 
DC Power Input  

 
 
 
 
 

 
HDMI 2.0 

 

Pin # Signal Name  Pin # Signal Name  

1 TMDS_Data2+ 11 TMDS CLK Shield 

2 TMDS_Data2_Shield 12 TMDS_CLK- 

3 TMDS_Data2- 13 CEC 

4 TMDS_Data1+ 14 Reserved 

5 TMDS_Data1_Shield 15 SCL 

6 TMDS_Data1- 16 SDA 

7 TMDS_Data0+ 17 DDC/CEC_GND 

8 TMDS_Data0_Shield 18 +5V Power 

9 TMDS_Data0- 19 Hot Plug Detect 

10 TMDS_CLK+   

 
Display port 1.4 

 

Pin # Signal Name  Pin # Signal Name  Pin # Signal Name  

1 ML_Lane 0 (p) 8 GND 15 AUX CH (p) 

2 GND 9 ML_Lane 2 (n) 16 GND 

3 ML_Lane 0 (n) 10 ML_Lane 3 (p) 17 AUX CH (n) 

4 ML_Lane 1 (p) 11 GND 18 Hot Plug 

5 GND 12 ML_Lane 3 (n) 19 Return 

6 ML_Lane 1 (n) 13 CONFIG1 20 DP_PWR 

7 ML_Lane 2 (p) 14 CONFIG2   

 
LEDS: POWER ON/ OFF 

 
LED Color  State  

Green Power On 

 
 
 
 

 Pin # Signal Name  

1 DC +12V power Adapter Input 

2 GND 
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LAN: RJ45 connector 

 

Pin # Signal Name  Pin # Signal Name  

1 TP0+ 5 TP2- 

2 TP0- 6 TP1- 

3 TP1+ 7 TP3+ 

4 TP2+ 8 TP3- 

 
USB 3.1 Type-C connector 

 

Pin # Signal Name  Pin # Signal Name  Pin # Signal Name  

A1 GND A9 VBUS B5 VCONN 

A2 TX+ A10 RX2- B6  

A3 TX- A11 RX2+ B7  

A4 VBUS A12 GND B8 SBU2 

A5 CC1 B1 GND B9 VBUS 

A6 D+ B2 TX2+ B10 RX1- 

A7 D- B3 TX2- B11 RX1+ 

A8 SBU1 B4 VBUS B12 GND 

 
USB 3.1 Type-A connector 

 

Pin # Signal Name  Pin # Signal Name  

1 5V 6 Receive+ 

2 DATA- 7 GND 

3 DATA+ 8 Transmit- 

4 GND 9 Transmit+ 

5 Receive-   

 
USB 2.0 Type-A connector 

 

Pin # Signal Name  

1 5V 

2 DATA- 

3 DATA+ 

4 GND 
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RS232/485/422 9-pin D-Sub connector 

 

Pin # Signal Name  Pin # Signal Name  

1 DCD/RS422 TX-/RS485 DATA- 6 DSR1 

2 RXD/RS422 TX+/RS485 DATA+ 7 RTS1 

3 TXD1/RS422 RX+ 8 CTS1 

4 DTR1/RS422 RX- 9 R|1 

5 GND - - - - 

 
GPIO 9-pin D-Sub connector 

 

Pin # Signal Name  Pin # Signal Name  

1 GPIO_57 6 GPIO_51 

2 GPIO_55 7 GPIO_54 

3 GPIO_52 8 GPIO_53 

4 GPIO_50 9 GND 

5 GPIO_56 - - - - 
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7. Taking Care  of EBOX  

This section provides guidelines on using EBOX-EHL-6412 Series ï Safe using, Storing and Handling. 
        

7.1 Storing  

 Do not place EBOX in a location that is subject to: 

 ̧ Heating sources, such as stove, oven, heater, radiator or air duct 
 ̧ Direct contact from sunlight 
 ̧ Rain or moisture area 
 ̧ Excessive dust accumulation area 
 ̧ High humidity place 
 ̧ Constant or occasional mechanical movement, vibration or shock 
 ̧ Strong magnets or magnetic fields or magnetically unshielded speakers 
 ̧ Out of the operating temperature 

 Do not place other electronic device or electrical equipment near EBOX. The electromagnetic field 
of EBOX may cause interference subjecting to malfunction. 

 Provide adequate air ventilation (circulation) to prevent internal buildup of heat. Do not place EBOX 
near behind the curtains or draperies, between books that block its ventilation slots. Leave a space 
of at least 8 inches (20cm) behind the sides and back panel of the EBOX. 

 Change of environmental temperature: Problems may occur with a sudden change of 
environmental temperature. If the EBOX is brought directly from a cold location to a warm one, 
moisture may condense inside EBOX. Turn off the device, and contact your nearest dealer. 

 Check the surrounding appliance(s) before using EBOX. Since the EBOX uses high-frequency 
radio signal. It may interfere with radio or TV reception causing interference or poor signal display.               
When happens, relocate the EBOX by a suitable distance away from it. 

 Do not drop EBOX from working table nor place heavy objects on top of it. 
 

 
6.2 Cleaning EBOX  

 Clean EBOX with a soft, dry cloth or a soft cloth lightly moistened with a mild detergent solution.  

 Do not use any type of abrasive pad, scouring powder, or solvent such as alcohol or benzene, as 
these may damage the finish of EBOX. 

 When a solid object falls or a liquid spill onto EBOX, turn off EBOX immediately; unplug LAN and 
power cables. Contact your dealer to check the EBOX before you use it again. 

 Always disconnect the power cord from the power source before cleaning EBOX. 
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7.3 Troubleshooting  

This section describes the techniques of resolving some basic problems that you encounter when using 
EBOX. For more troubleshooting guidelines, please contact your nearest dealer for technical support. 
 

Troubleshooting EBOX  

A. EBOX does not start  ï  

 Make sure EBOX is properly secured and plugged into a power source before it is turned on.  

 Make sure the power indicator shows the power is on.  

 When EBOX unit is plugged into a power strip or UPS (Uninterruptible Power Supply), make sure 
power strip or UPS is turned on and working normally. 

 Check if your display monitor is properly plugged into a power source and turned on. Make sure the 
brightness and contrast controls are adjusted correctly. Refer to monitor manual for details. 

 Check if power control button function well by removing the AC adaptor. Wait for one minute, and 
then reattach all power connection before pressing the power button. 

 Condensation may cause EBOX malfunction for a while. If happens, do not use EBOX for at least 
one hour. 

 When all above guidelines checked and EBOX unit still not work. Remove the power adaptor from 
EBOX, unplug the power supply, and plug it in again. Then turn on the power. 

       

  
B. BIOS Error Message ï 

BIOS error message appear s when EBOX starts  

If BIOS error message appears, press any key to resume or, press <DEL> to enter BIOS setup main 
menu, Press <F3> to load Optimized Defaults, then press F4 to save and exit. 

 
 
        
 
 
 
 
 
 
 
 
 
 
 
 
 

 


