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1.1 Introduction

Figure 1-1: WAFER-EHL2

The WAFER-EHL2 is a 3.5" industrial motherboard equipped with an Intel® Celeron®
J6412 quad-core Elkhart Lake processor supporting 4 cores, turbo up-to 2.60 GHz with
1.5M cache, and supports onboard LPDDR4x-3200MHz with 8 GB memory, up to 16GB.

The WAFER-EHL2 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 with SIM holder for 5G module or NVMe storage expansions and one PCle x4
slot with x2 signal for installing riser card. Two USB 3.2 Gen 2 connectors on the rear panel,
four USB 2.0 connectors by pin header and one SATA 6Gb/s connector. Serial device
connectivity is provided by two internal RS-232/422/485 connectors and four RS-232
connectors. Two RJ-45 2.5GbE connectors provide the system with smooth connections

to an external LAN.
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1.2 Features
Some of the WAFER-EHL2 motherboard features are listed below:

A IlntelE 10nm Cel-eoan& 3$6@1240a00res
frequency 2.00GHz, turbo frequency

A Twontel E 1225V 2.5GbE ports

A Two USB 3.f20 UWEeBn 22.,0,-2 3/2v402 2RGH &5 f o3 2 RS
A M. 2 AMk2yBarkaeyPCle x4 sexoptan(sxi2onssi gnal )
A Supptoritpnldeependent di,BpanatyGiDP&M HDMI

1.3 Connectors

The connectors on the WAFER-EHL2 are shown in the figure below.

4 x RS-232 2 x RS-232/422/485

PCle x4
(x2signal)

M.2 Akey 2230

M.2 B key
2242/3042

4xUSB 20
DIO

iAUDIO iDPM  SATA 6Gb/s

Figure 1-2: Connectors
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1.4 Dimensions

The dimensions of the board are listed below:
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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.

1 x IEI IDPM 3040 siot DDI-A
(only for IEleDPAVDS/ ~ T - ?G?deggam*m”l
VGA moduie) up
HoMI b sl DS « PCle x 4 slot for riser card
(up to 4096 x 2160@30Hz)
0 5 I ...
(up to 4096 x 2160@60Hz)
intel ® 1225V 2.5GbE o......" PCla Qeadxt.
* Fintek F81966
1 xRI45 §
* 2 x RS-232/422/485 pin header
+ 4 x RS-232 pin header
intel ® 1225V 2.5GbE ...... PG Qudxt:
3 G
' ENE KB9068
1xRJ45 4 ‘
é Fan Control
+ HW Monitor
+ 12-bit GPIO
PCle Gen3 x1 ¢ 12C
M2AKey (2230) o------=-----s---n-"n==
USB2.0
1 x IAUDIO (2x5 pin) HDA
SupponlEIAC-Ii]T-&S&S > T « M2Bkey (2242/3052)
kit
SATA 6Gbis 2
TXSATA »-E-sconsecncacnccccece = 4 x USB 2.0 pin header
BIOS ROM #-s«cssssecancnnn s « 2xUSB32 Gen2

Figure 1-4: Data Flow Diagram
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1.6 Technical Specifications

WAFER-EHL2 technical specifications are listed below.

Specification WAFER-EHL?2
SoC Onboard Intel E AtomE x6000 s
processor (Elkhart Lake pl at
Intel E Cel er-oo&rd684e¢ on
(up to 2. &e€®Hz, dquadd Ca&J he, T
BIOS A MI UEFI Bl OS
Memory Onboard LPDDR4x 3200 MHz 8GB,
Graphic s I ntel E UHD Graphics
Display Output Triple independent display
1 x HDMlup.t4do 40@8B0KzP160
1 x D ulp. 40 4096 x 2160 @ 60¢
1 IxBEIDPM 30401 gl B8bDP(/oLVDS/ VGA
Ethernet LAN1: IntelE 1225V 2.5GbE
LAN2: IntelE 1225V 2.5GbE
Digital I/O 12bit digiltdmilBaxN)(/ Gelmader

Embedded Controller

ENE KB9068

Watchdog Timer

Softwwao@gr ammabl B~23%%p pwxEttce m r ¢

1/O Interface

Audio Connector

1 iKUDI O s ulppleKit-888 S Audi o Kit

Serial Ports 2 X-2RBRR422b4I n (1x9 pwanf,erP=1
4 x-2RBR2 Py n9 (1x9 pin, P=1.25)
USB Ports 2x USBG&8nof rleal
4x USB 2pw ©O¥x48 pin, P=2.0) |
Front Panel 1 XKower LED and HDDb-EDWE @A N ¢
1 x Power buttomiwadrmrect or b
1 x Reset buttepniwmadbemector b
Fan 1 x CPU f armycpdfmliwldfoerr
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Specification WAFER-EHL?2
1°C 1xPPCconnectdprnbylx4d) wafer
Storage 1 x SATA 6Gb/s with 5V SATA i

onboard eMMC (optional UP TO

Expansion s 1 x M. 2 A Key for W FI & BT
signal)

1 x M. 2 3042/ 2242 B key (PCI
1 x-bGrmard SI Mketar(dhismoge type)
1 x PCle Gen3 x4, PCle Gen3

Environmental and Power Specifications

Power Supply 12 V DC input only (AT/ ATX s
Power Connector 1 x Internal powém ¢¢@xRéctromn
Power Consu mption 12V@3. 24A (I ntel E Cel er olmda ric

8GB 3200MHz LPDDR4 memory an

Operating Temperature 0OAC ~ 60AC
Storage Temperature -30AC ~ 70AC
Humidity 5% ~ 95%onmdemsing

Physical Specifications

Dimensions 146mm xm102m

Weight GW/NW 859 58 g

Table 1-1: Technical Specifications




AL e AT T IS AT . T EEEAsSS T

- Integration!Corp.
WAFER-EHL2 SBC

Unpacking
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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:

A Wear asmtarntiic wMesatrhamgdsamtadrrct iwri st band can p
electrostatic discharge.

A Sedgff oundliougch a grounded conductor every few
di scharge any excess static buildup.

A Use anstaattii:c Whmaeln configuring any circuit bo
anstatic mat.

A Only handle the eRigre'st otfoucdch tPICB surface of
mot herboard. Hold the motherboard by the edg

2.2 Unpacking Precautions
When the WAFER-EHL2 is unpacked, please do the following:

A Follow the antistatic guidelines above.

A Make sure the packinghboxopsenfaging upwards

A Make sure all the packing list items are pr e
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2.3 Packing List

ANOTE:

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
WAFER-EHL2 was purchased from or contact an IE| sales representative

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

The WAFER-EHL2 is shipped with the following components:

Quantity Item and Part Number Image

1 WAFERHLZi ngl e board ¢

1 Power <cabl e -

1 SATA with power <cabl

1 Quick Installation G s s i
KINO-EHL2-J6412
Quick Ins(allatlon Guide

July 26,2023

Package List
KINO-EHL2.J6412 pachage includes the following s
. 136412 sngie board compuer

52023 Gopyrgt by 1 negration Corp.
s eserved

Table 2-1: Packing List

Page 10



mailto:sales@ieiworld.com

WAFER-EHL2 SBC

The following are optional components which may be separately purchased:

Item and Part Number Image

Duaglort USB 2.0 cable, 210m
(P/ NCBUSBO-RA

RS232 ¢aRkl5e0 mm, p=1.25
(P/:N3200352mMRS)

Audi o/ .Kli tChannel
( P/ANGKI-88 8RB1 )0

Cooler hmédumeny, x 100 mm x 2

and f an

( P/OMWAF ERFR1)Y

Heat sink modul e, 157 mm x

( P/QWMWA F EEWOF-R1)

Table 2-2: Optional Iltems
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Connectors
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3.1 Peripheral Interface Connectors

This chapter details all the jumpers and connectors.

3.1.1 WAFER-EHL2 Layout

The figures below show all the connectors and jumpers.

12C1  PWR_BTN1

------ I
“ el 1L Bl R Rl A MI
DEBUD_SPI1 « (& :
J_FLASHI <«
ol B B &= = & &

JATXATL ©

J_DNX1 OM1

PCIEX4_1

J_DIo1
CPU_FAN1
J_CMOs2

IAUDIO1

Figure 3-1: Connector and Jumper Locations

3.1.2 Peripheral Interface Connectors

The table below lists all the connectors on the board.

Clear EWMOSon Button J CMOS




e

WAFER-EHL2 SBC

AT/ AgXwembdset ti ng 3pin header J_ AT X_AT
DNX dn® setting jum 2pin header J_DNX1
Fl ash deosvecerrispetdderi n g :

i umper 3pin header J FLASH1
pudio conhBACKO-EEBS 1051 header | IAUDI O
ATX 12V cpoawmerct or 4pin Mol ex PWR1
Battery connector 2piwaf er BAT1
Buzzer tcoornnec 2piwaf er Bz1
Chassis status conl 2pin header CHASSI S1
Digitaihnlek®or l4pin header J DI 01
Famonnector 4-pin header CPU_FAN1
Power LED &ceoebbetf 6-pin wafer F_PANEL1
Power button conne| 2piwafer PWR_BTN1

Reset olmutconnector

2piwaf er

RST_BTN1

. : COMICOM2
RS23 & r ipafdconnest or 9piwaf er
COM3, COM
RS232/ 422/ 485 seri ;
connectors 9piwaf er COM5, COM¢
SATA 6Gb/s connect 7-pin SATA co| S ATA1l
SATA powenector 2pin wafer SATA_ PIWR
I2Cconnector 4pin wafer I 21C
SMBsonnector 4pin wafer SMB 1
FIl ash SRlonR@Mt or 6-pi n wafer JBI @s
EC debug connector| 6pin wafer DEBUG_SP
. USB_CONN
I nternal USB 2.0 ¢ 8pin header -
USB_CONN
M. 22k Ay sl ot M. Bkey sl ot M2 1A
M. Bkey sl ot M. Bkey sl ot M2 1B
PCle x4 slot (x2 s| PCle slot fo PCI EX4_1

Page 14
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SIM 6sotder side) 7pin SI'M hol SI M1

| BEDPM sl ot M. Bkey sl ot | DPM1

Table 3-1: Peripheral Interface Connectors

3.1.3 External Interface Panel Connectors

The table below lists the connectors on the external 1/0 panel.

Connector Type Label
J_LAN1,

Exte2n&GbB5RaInnect o RJ45 JTLAN2

External USR 13 TA p 6

connector USB 3. 2TGpla USB ONN1

External DisplayPo DP DP1

ExtedoalDMI connect HD M1 JHDMI 1

Table 3-2: Rear Panel Connectors

3.2 Internal Peripheral Connectors

The section describes all of the connectors on the WAFER-EHL2.

3.2.1 Clear CMOS Button

CN Label: J_CM@s

CN Type: Button
CN Location: Se€i gwBre
CN Pinouts: Sedabl38

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.




WAFER-EHL2 SBC

J_CMOS52

Figure 3-2: Clear CMOS Location

PIN NO. DESCRIPTION

Keep CMOS Setup
NC (default)
(Normal Operation)

Press button Cl ear 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: 3pimeader
CN Location: See i gw3e

CN Pinouts: SedabB4

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

PIN NO. DESCRIPTION
Shodt?2 ATX Power Mode (default)
Shbr2i 3 AT Power Mode

Table 3-4: AT/ATX Power Mode Switch Pinouts
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3.2.3 DNX Mode Setting Jumper

CN Label: J DNX1

WAFER-EHL2 SBC

CN Type: 2pimeadrR=x1 . 27 mm

CN Location: Se€i guwde

CN Pinouts: SedabB®

The J_DNX1 connector is used to set DNX mode.

J DNX1

Figure 3-4: DNX Mode Setting Jumper Location

PIN NO. DESCRIPTION
Open Nor mgldatil t)
Short Enabl e DNX Boot

Table 3-5: DNX Mode setting Jumper Pinouts
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3.2.4 Flash Descriptor Override Setting Jumper

CN Label: J_FLASH1
CN Type: 3pimeade&x M
CN Location: Sedigwhe

CN Pinouts: Sedabse&

The J_FLASH1 connector is used for Flash Descriptor Security Overide .

J_FLASH1

; oo

Figure 3-5: Flash Descriptor Override Setting Jumper Locations

PIN NO. DESCRIPTION
Short21 Di sable (default)
Shor t32 Enabl e

Table 3-6: Flash Descriptor Override Setting Jumper Pinouts

To update the ME Fowmiwheest epsabel 6wl
Stepl: Before turning on the system power, short the

Override jumper.
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Step 2:

Step 3:

Step 4:

WAFER-EHL2 SBC

Update the BI OS and ME firmware, and then tur

Remove the metal c¢clip on the Flash Descriptor

default setting.

Restart the system. The system wil/ reboot 2

firmware update.

3.2.5 Internal Audio Connector

CN Label: IAUDILO

CN Type: lpin header, p=2.00 mm
CN Location: SeeFi gwiBe

CN Pinouts: SeeTabsB-e&

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.

IAUDIO1

Figure 3-6: Audio Connector Location
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PIN NO. DESCRIPTION PIN NO. DESCRIPTION
1 HDA_SYNC 2 HDA_CLK
3 HDA_SDOUT 4 HDA_SPKR
5 HDA_SDI N 6 HDA_RST#
7 +5V 8 GND
9 +12V 10 GND

Table 3-7:Audio Connector Pinouts

3.2.6 ATX 12V Power Connector

CN Label: PWR1

CN Type: 4piMol,exp=4.2 mm
CN Location; SeeFi gwfre

CN Pinouts: SeeTabB-&

The connector+tl@¥ppo

PWR1

Figure 3-7: ATX 12V Power Connector Location

PIN NO. DESCRIPTION PIN NO. DESCRIPTION
1 GND 2 GND
3 +12V 4 +12V

Table 3-8: ATX 12V Power Connector Pinouts
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3.2.7 RTC Battery Connector

ACAUTI ON:

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.

A NOTE:

It is recommended to attach the RTC battery onto the system chassis in
which the WAFER-EHL2 is installed.

CN Label: BAT1

CN Type: 2piwmaf,erp=1.25 mm
CN Location: Se€i gwBiBe

CN Pinouts: Sedabse

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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1 2

Figure 3-8: Battery Connector Location

Pin Description
1 V B ATT
2 GND

Table 3-9: Battery Connector Pinouts

3.2.8 Buzzer Connector

CN Label: Bz1
CN Type: 2-p iwaefr ,1 .p2ndn
CN Location: SeeFi gwPe

CN Pinouts: SeeTabB8-k0

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

motherboard goes wrong.
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Figure 3-9: Buzzer Connector Location

Pin Description
1 +5V
2 PC_BEEP

Table 3-10: Buzzer Connector Pinouts

3.2.9 Chassis status connector

CN Label: CHASSIS1
CN Type: 2pimeaded.7Om
CN Location: SeeFi gwil®

CN Pinouts: SeeTabs8-Ekl1l

The chassis intrusion connector is for a chassis intrusion detection sensor or switch that

detects if a chassis component is removed or replaced
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CHASSIS1 |5

Figure 3-10 Chassis Open Connector Location

I/Integration!Corp.

Pin

Description

Pin

Description

Chassi s

Open

GND

Table 3-11 Chassis Status Connector Pinouts

3.2.10 Digital I nput /Output Connector

CN Label:
CN Type:
CN Location:

CN Pinouts:

J DIO1

14-p i waefr , 2 .pBm
SeeFi gwild

SeeTabB8k2

The 12-bit digital 1/O connector provides programmable input and output for external

devices.
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Figure 3-11: Digital I/O Connector Location

PIN NO. DESCRIPTION PIN NO. DESCRIPTION
1 GND 2 vCC

3 DOUTS 4 DOUTA4

5 DOUTS3 6 DOUT?2

7 DOUT1 8 DOUTO

9 DI N5 10 DI N4

11 DI N3 12 DI N2

13 DI N1 14 DI NO

Table 3-12: Digital I/O Connector Pinouts

3.2.11 Fan Connector

CN Label: CPU_FAN1
CN Type: 4pin wafer, p=2.54 n
CN Location: Sef€i guwle

CN Pinouts: SedabB8k3

The fan connector attaches to a smart cooling fan.
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Figure 3-12: Fan Connector Location

Pin Description Pin Description
1 GND 2 +12V
3 FANI O 4 P WM

Table 3-13: Fan Connector Pinouts








































































































































































































































































































































