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Manual Conventions

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.

HOT SURFACE

This symbol indicates a hot surface that should not be touched without

taking care.
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WAFER-AL SBC

1.1 Introduction

Figure 1-1: WAFER-AL

The WAFER-AL series is a 3.5” single bard computer. It has an on-board 14nm Intel®
Pentium® or Celeron® processor, and supports one 204-pin 1867/1600 MHz
single-channel DDR3 Low Voltage (DDR3L) SDRAM SO-DIMM slot with up to 8.0 GB of

memory.

The WAFER-AL series includes one DP++ connector, one VGA connector and one
18-/24-bit LVDS connector for triple independent display. Two RJ-45 GbE connectors

provide the system with smooth connections to an external LAN.

Expansion and I/O include one PCle Mini slot supporting mSATA modules, one PCle Mini
slot with SIM card holder, two USB 3.0 connectors on the rear panel, four USB 2.0
connectors by pin header and two SATA 6Gb/s connectors. Serial device connectivity is

provided by two internal RS-232 connectors and two internal RS-232/422/485 connectors.
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1.2 Model Variations

The model variations of the WAFER-AL series are listed below.

WAFER-AL-N2

Intel® Pentium® N4200 on-board SoC
(up to 2.5 GHz, quad-core, TDP=6 W)

DP++, LVDS, VGA

WAFER-AL-N1

Intel® Celeron® N3350 on-board SoC
(up to 2.4 GHz, dual-core, TDP=6 W)

DP++, LVDS, VGA

WAFER-AL-N2-iDP*

Intel® Pentium® N4200 on-board SoC
(up to 2.5 GHz, quad-core, TDP=6 W)

DP++, LVDS, iDP

WAFER-AL-N1-iDP*

Intel® Celeron® N3350 on-board SoC
(up to 2.4 GHz, dual-core, TDP=6 W)

DP++, LVDS, iDP

*By order production, MOQ 100

Table 1-1: WAFER-AL Model Variations

1.3 Features

Some of the WAFER-AL motherboard features are listed below:

» 3.5" motherboard supports 14nm Intel® Pentium®/Celeron® on-board SoC

= Triple independent display support
= One 1867/1600 MHz DDR3L SO-DIMM slot supports up to 8 GB of memory

= Two SATA 6Gb/s connectors with 5 V power output

= Two USB 3.0 external connectors
=  Two RS-232 connectors and two RS-232/422/485 connectors
= One SIM card holder on board

= Two full-size/half-size PCle Mini card slots for expansion

= Support mSATA modules

= |ElI One Key Recovery solution allows you to create rapid OS backup and

recovery
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1.4 Connectors

The connectors on the WAFER-AL are shown in the figure below.
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Figure 1-2: Connectors (Front Side)
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DDR3L SO-DIMM
PCle Mini Slot

MSATA Slot

RoHS

SPI Flash

Figure 1-3: Connectors (Solder Side)




1.5 Dimensions

The dimensions of the WAFER-AL series are listed in Figure 1-4.

WAFER-AL SBC

Figure 1-4: Dimensions with Heatsink (mm)
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1.6 Data Flow

Figure 1-5 shows the data flow between the system chipset, the CPU and other

components installed on the motherboard.

WAFER-AL E

|_PCle Mini Slot

SIM Card Slot J

| SATA1

SATA

| SATA2 —

UsB
MSATA Slot = °°13Y

Realtek ALC662
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Gl
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1xSO-DIMM |

CH7511B DP to
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18/24-bit
Dual-channel LVDS

DP++ Connector |
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Atom®, CH7517 DP to
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=4
VGA Converter
Celeron® I

SoC I_H VGA |

elpy| DP (Optional) |

2xUSB30 |

4 x Internal USB 2.0 |

SPI ROM |

‘Super

Fintek F81866

Figure 1-5: Data Flow Diagram
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1.7 Technical Specifications

WAFER-AL technical specifications are listed below.

LR e SRS A e Tt RS

Specification

WAFER-AL

SoC Intel® Pentium® N4200 on-bhoard SoC
(up to 2.5 GHz, quad-core, 2 MB cache, TDP=6 W)
Intel® Celeron® N3350 on-board SoC
(up to 2.4 GHz, dual-core, 2 MB cache, TDP=6 W)
BIOS AMI UEFI BIOS
Memory One 204-pin 1867/1600 MHz single-channel DDR3L SDRAM
SO-DIMM slot (system max. 8 GB)
Graphics 9" generation Intel® HD Graphics with 18 execution units,

supporting 4K codec decode & encode for HEVC 4, H.264,
VP8, SVC and MVC

Display Output

Triple independent display

1 x DP++ (up to 4096x2160 @ 60 Hz)

1 x VGA (up to 1920x1200 @ 60 Hz)

1 x 18/24-bit dual-channel LVDS (up to 1920x1200 @ 60 Hz)
1 x iDP (colay with VGA, optional by request)

Ethernet Dual Realtek RTL8111GN PCle GbE controller
Digital I/O 8-bit digital I/O by 10-pin (2x5) header

Super 10 Fintek F81866

Audio Realtek ALC662 HD codec

Watchdog Timer

Software programmable support 1~255 sec. system reset

I/O Interface

Audio Connector

1 x Front audio by 10-pin (2x5) header

Ethernet

2 x RJ-45 GbE port

Serial Ports

2 x RS-232 by 9-pin (1x9) wafer
2 X RS-232/422/485 by 9-pin (1x9) wafer
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Specification WAFER-AL

USB Ports 2 x USB 3.0 on rear I/O
4 x USB 2.0 by 8-pin (2x4) header

Front Panel 1 x Power LED & HDD LED by 6-pin (1x6) wafer
1 x Power button by 2-pin wafer

1 x Reset button by 2-pin wafer

LAN LED 2 x LAN link LED connector by 2-pin header

Fan 1 x System fan connector by 4-pin (1x4) wafer
SMBus/I’C 1 x SMBus/I’C connector by 4-pin (1x4) wafer
Storage 2 X SATA 6Gb/s with 5 V SATA power connectors
TPM 1 x TPM connector by 20-pin (2x10) header
Expansion Two Full-size/Half-size PCle Mini card slots:

= One supports MSATA module (colay SATA2)
= One support SIM card holder

Environmental and Power Specifications

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

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

Power Consumption +12 V @ 2.57 A (Intel® Pentium® N4200 processor with 8 GB
DDR3L memory)

Operating Temperature -20°C ~ 60°C

Storage Temperature -20°C ~ 60°C

Humidity 5% ~ 95%, non-condensing

Physical Specifications

Dimensions 146 mm x 102 mm

Weight GW/NW 600g/250¢9g

Table 1-2: Technical Specifications
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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:

= Wear an anti-static wristband: Wearing an anti-static wristband can prevent
electrostatic discharge.

= Self-grounding: Touch a grounded conductor every few minutes to discharge
any excess static buildup.

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

= 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 WAFER-AL is unpacked, please do the following:

= Follow the antistatic guidelines above.

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

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

A 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
WAFER-AL was purchased from or contact an IEl sales representative

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

The WAFER-AL is shipped with the following components:

Quantity Item and Part Number Image

1 WAFER-AL single board computer

1 Power cable
1 RS-232/422/485 cable |
2 SATA and power cable
P—“
1 Quick Installation Guide I8 B

FETE——.
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2.4 Optional Items

The following are optional components which may be separately purchased:

Item and Part Number

RS-232/422/485 cable, 250 mm, p=1.25
(P/N : 32005-003500-200-RS)

Dual USB port cable, 210mm, p=2.0 mm
(P/N: 32001-008600-200-RS)

S

Audio cable, 300mm, p=2.0 mm
(P/N: 32007-005200-200-RS)

Infineon TPM 2.0 module, 20-pin, firmware v5.5
(P/N: TPM-INO2-R20)
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3.1 Peripheral Interface Connectors
This chapter details all the jumpers and connectors.
3.1.1 WAFER-AL Layout

The figures below show all the connectors and jumpers.

BL_MODE1 J_SMB1

CPU FAN1 E Z AUDIO1 [y
r.n ml
n?‘ E sIM1
BT1 a
i.:_cmosn swi g - usaz!
JP2
m oo CN5 UsSB1 i
DIOT 8. B sw2
J_ATX_AT1 —
- SATA1
JLAN_LED2 JLAN LED1 C°M4
usBs 8 !
PW'“ _[’Pz [ |SATA_PWR1
eyl U U U VGA1
() Lyu i

LAN2 LANA1

= MINI-PCIE1

J_SPI
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3.1.2 Peripheral Interface Connectors

The table below lists all the connectors on the board.

WAFER-AL SBC

Connector Type Label
+12V DC-IN power connector 4-pin Molex PWR1
Audio connector 10-pin header AUDIO1
Battery connector 2-pin wafer BT1
Digital I/O connector 10-pin header DIO1
Fan connector, CPU 4-pin wafer CPU_FAN1
iDP connector (optional) 20-pin box header DP2
LVDS backlight inverter connector 5-pin wafer INV1
LVDS LCD connector 40-pin crimp LVDS1
LAN LED connectors 2-pin header JLAN_LED1,

JLAN_LED2

Memory slot 204-pin SO-DIMM DIMM1
MSATA module slot PCle Mini slot MINI-PCIE1
PCle Mini card slot PCle Mini slot MINI-PCIE2
Power and HDD LED connector 6-pin wafer CN1
Power button connector 2-pin wafer PWR_BTN1
Reset button connector 2-pin wafer RST_BTN1
RS-232 serial port connectors 9-pin wafer COM3, COom4
RS-232/422/485 serial port connectors 9-pin wafer COM1, COM2

SATA 6Gb/s connectors

7-pin SATA connector

SATAL, SATA2

SATA power connectors

2-pin wafer

SATA_PWR1,

SATA_PWR2

=R e RS
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SIM card slot Micro SIM card slot SIiM1
SMBus/I°C connector 4-pin wafer J SMB1
SPI Flash Connector 6-pin wafer J_SPI1
TPM connector 20-pin header TPM1
USB 2.0 connector 8-pin header USB1, USB2
EC firmware update connector 2-pin header CN5
(for internal use only)

Table 3-1: Peripheral Interface Connectors

3.1.3 External Interface Panel Connectors

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

Connector Type Label
DisplayPort++ connector DP++ DP1
LAN connectors RJ-45 LAN1, LAN2
USB 3.0 connectors USB 3.0 UsB3
VGA connector DB-9 VGAL

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

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

3.2.1 +12V DC-IN Power Connector

CN Label: PWR1
CN Type: 4-pin Molex, p=4.2 mm
CN Location: See Figure 3-3

CN Pinouts: See Table 3-3

The connector supports the +12V power supply.

5[] BRARARNNR8 - T S § soo ¢

=

Figure 3-3: +12V DC-IN Power Connector Location

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

Table 3-3: +12V DC-IN Power Connector Pinouts
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3.2.2 Audio Connector

CN Label: AUDIO1

CN Type: 10-pin header, p=2.00 mm
CN Location: See Figure 3-4

CN Pinouts: See Table 3-4

The audio connector is connected to external audio devices including speakers and

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

AUDIO1

10

Figure 3-4: Audio Connector Location

PIN NO. DESCRIPTION PIN NO. DESCRIPTION
1 LINE-OUT_R 2 LINE-IN_R

3 AUD_GND 4 AUD_GND

5 LINE-OUT_L 6 LINE-IN_L

7 AUD_GND 8 AUD_GND

9 MIC_R 10 MIC_L

Table 3-4: Audio Connector Pinouts
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3.2.3 Battery Connector

A 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.

A NOTE:

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

CN Label: BT1

CN Type: 2-pin wafer, p=1.25 mm
CN Location: See Figure 3-5

CN Pinouts: See Table 3-5

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.

BT1

Figure 3-5: Battery Connector Location

Page 20
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Pin Description
1 VBAT+
2 GND

Table 3-5: Battery Connector Pinouts

3.2.4 Digital I/O Connector

CN Label: DIO1
CN Type: 10-pin header, p=2.00 mm
CN Location: See Figure 3-6

CN Pinouts: See Table 3-6

The 8-bit digital 1/0 connector provides programmable input and output for external

devices.

] OB - T et § w2
=L

- 1

Figure 3-6: Digital I/O Connector Location

PIN NO. DESCRIPTION PIN NO. DESCRIPTION
1 GND 2 vcec

3 DOUT3 4 DOUT2

5 DOUT1 6 DOUTO

7 DIN3 8 DIN2

9 DIN1 10 DINO

Table 3-6: Digital I/O Connector Pinouts




3.2.5 Fan Connector

CN Label: CPU_FAN1
CN Type: 4-pin wafer, p=2.54 mm
CN Location: See Figure 3-7

CN Pinouts: See Table 3-7

The fan connector attaches to a cooling fan.

CPU_FAN1

Figure 3-7: Fan Connector Location

Pin Description

1 GND

2 +V12S

3 Rotation Signal

4 PWM Control Signal

Table 3-7: Fan Connector Pinouts

WAFER-AL SBC
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3.2.6 iDP Connector (Optional)

CN Label: DP2
CN Type: 20-pin box header, p=2.00 mm
CN Location: See Figure 3-8

CN Pinouts: See Table 3-8

The internal DisplayPort (iDP) connector supports HDMI, LVDS, VGA, DVI and
DisplayPort devices with up to 2560x1600 resolution. The iDP connector is only available
in iDP SKUs.

. | 0E0080NNR I T ey § oose 20
JEEmmEk —

i
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DP2
2 10
1 9
Figure 3-8: iDP Connector Location
Pin Description Pin Description
1 HPD 2 AUXP
3 GND 4 AUXN
5 NC 6 GND
7 GND 8 LANE2P
9 LANE3P 10 LANE2N
11 LANE3N 12 GND
13 GND 14 LANEOP
15 LANE1P 16 LANEON
17 LANE1N 18 +3.3V
19 +5V 20 NC

Table 3-8: iDP Connector Pinouts




3.2.7 LVDS Backlight Inverter Connector

CN Label: INV1
CN Type: 5-pin wafer, p=2.00 mm
CN Location: See Figure 3-9

CN Pinouts: See Table 3-9

The backlight inverter connector provides power to an LCD panel.

INVA1
g | I L 7] 000000000 - T i § s 1
W D 0D O O [ < = Q
1 5

Figure 3-9: Backlight Inverter Connector Location

Pin Description

1 LCD_BKLTCTL

2 GND

3 +12V

4 GND

5 BACKLIGHT ENABLE

Table 3-9: Backlight Inverter Connector Pinouts

WAFER-AL SBC
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3.2.8 LVDS LCD Connector

CN Label: LvDS1
CN Type: 40-pin crimp, p=1.25 mm
CN Location: See Figure 3-10

CN Pinouts: See Table 3-10

The LVDS connector is for an LCD panel connected to the board. The voltage provided to
the monitor connected to the LVDS connector is set to 3.3 V by default. To change the

setting, refer to Section 4.7.3.

Figure 3-10: LVDS Connector Location

Pin Description Pin Description

1 GROUND 2 GROUND

3 LVDS_A_TXO-N 4 LVDS_A_TX1-N

5 LVDS_A_TXO-P 6 LVDS_A_TX1-P

7 GROUND 8 GROUND

9 LVDS_A_TX2-N 10 LVDS_A_TXCLK-N
11 LVDS_A _TX2-P 12 LVDS_A_TXCLK-P
13 GROUND 14 GROUND

15 LVDS_A_TX3-N 16 LVDS_B_TX0-N
17 LVDS_A_TX3-P 18 LVDS_B_TXO0-P
19 GROUND 20 GROUND
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Pin Description Pin Description
21 LVDS_B_TX1-N 22 LVDS_B_TX2-N
23 LVDS_B_TX1-P 24 LVDS_B_TX2-P
25 GROUND 26 GROUND

27 LVDS_B_TXCLK-N 28 LVDS_B_TX3-N
29 LVDS_B_TXCLK-P 30 LVDS_B_TX3-P
31 GROUND 32 GROUND

33 GROUND 34 GROUND

35 +LCD VCC 36 +LCD VCC

37 +LCD VCC 38 +LCD VCC

39 +LCD VCC 40 +LCD VCC

Table 3-10: LVDS Connector Pinouts

3.2.9 LAN LED Connectors

CN Label: JLAN_LED1, JLAN_LED2
CN Type: 2-pin header, p=2.00 mm
CN Location: See Figure 3-11

CN Pinouts: See Table 3-11

The LAN LED connectors connect to the LAN link LEDs on the system.

el T i e d ek
=

- 1
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JLAN_LED2 JLAN_LED1

Figure 3-11: LAN LED Connector Locations
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Pin

Description

1

+3.3V

2

LAN1_LED_LINK# ACT

Table 3-11: LAN1 LED Connector (JLAN_LED1) Pinouts

Pin

Description

1

+3.3V

2

LAN2_LED_LINK# ACT

Table 3-12: LAN2 LED Connector (JLAN_LED?2) Pinouts

3.2.10 mSATA Module Slot

A CAUTION:

If an mMSATA module is installed in the mSATA slot (MINI-PCIEL), the
SATA port 2 (SATA2) will be disabled. Choose either the SATA2

connector or the mSATA module for storage.

CN Label: MINI-PCIE1

CN Type: Half-size/Full-size PCle Mini card slot

CN Location: See Figure 3-12

CN Pinouts: See Table 3-13

The PCle Mini card slot supports mSATA modules or PCle Mini cards with USB interface.




MINI-PCIE1
L @
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Figure 3-12: mSATA Module Slot Location
Pin Description Pin Description
1 PCIE_WAKE# 2 VCC3
3 N/C 4 GND
5 N/C 6 1.5V
7 N/C 8 N/C
9 GND 10 N/C
11 PCIE_CLK# 12 N/C
13 PCIE_CLK 14 N/C
15 GND 16 N/C
17 N/C 18 GND
19 N/C 20 N/C
21 GND 22 PCIRST#
23 PCIE_RXN (SATA_RX+) 24 N/C
25 PCIE_RXP (SATA_RX-) 26 GND
27 GND 28 1.5V
29 GND 30 SMBCLK
31 PCIE_TXN (SATA_TX-) 32 SMBDATA
33 PCIE_TXP (SATA_TX+) 34 GND
35 GND 36 USBD-
37 GND 38 USBD+
39 VCC3 40 GND
41 VCC3 42 N/C
43 GND 44 N/C
45 N/C 46 N/C
47 N/C 48 1.5V
49 N/C 50 GND

WAFER-AL SBC
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Pin Description Pin Description

51 N/C 52 VCC3

Table 3-13: mSATA Module Slot Pinouts

3.2.11 PCle Mini Card Slot

CN Label: MINI-PCIE2

CN Type: Half-size/Full-size PCle Mini card slot
CN Location: See Figure 3-13

CN Pinouts: See Table 3-14

The PCle Mini card slot is for installing a PCle Mini expansion card with USB interface,

such as 3G modules.

- MINI-PCIE2

el &D)

Figure 3-13: PCle Mini Card Slot Location

Pin Description Pin Description
1 PCIE_WAKE# 2 VCC3

3 N/C 4 GND

5 N/C 6 1.5V

7 N/C 8 UIM_PWR
9 GND 10 UIM_DATA
11 PCIE_CLK# 12 UIM_CLK
13 PCIE_CLK 14 UIM_RST
15 GND 16 UIM_VPP
17 N/C 18 GND

19 N/C 20 N/C
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Pin Description Pin Description
21 GND 22 PCIRST#
23 PCIE_RXN 24 N/C

25 PCIE_RXP 26 GND

27 GND 28 1.5V

29 GND 30 SMBCLK
31 PCIE_TXN 32 SMBDATA
33 PCIE_TXP 34 GND

35 GND 36 USBD-

37 GND 38 USBD+
39 VCC3 40 GND

41 VCC3 42 N/C

43 GND 44 N/C

45 N/C 46 N/C

47 N/C 48 1.5V

49 N/C 50 GND

51 N/C 52 VCC3

Table 3-14: PCle Mini Card Slot Pinouts
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3.2.12 Power and HDD LED Connector

CN Label: CN1
CN Type: 6-pin wafer, p=2.00 mm
CN Location: See Figure 3-14

CN Pinouts: See Table 3-15

The CN1 connector connects to power and HDD LED indicators.

CN1
1ﬁ?nm ] DD'G

Figure 3-14: Power and HDD LED Connector Location

Pin Description
1 VCC
+5V
2 GND
3 PWR_LED+
Power LED
4 PWR_LED-
5 HDD_LED+
HDD LED
6 HDD_LED-

Table 3-15: Power and HDD LED Connector Pinouts




3.2.13 Power Button Connector

CN Label: PWR_BTN1
CN Type: 2-pin wafer, p=2.00 mm
CN Location: See Figure 3-15

CN Pinouts: See Table 3-16

The power button connector connects to a power button.

PWR_BTN1

] ) F—

1/la o

Figure 3-15: Power Button Connector Location

Pin Description
1 PWR_BTN+
2 PWR_BTN-

Table 3-16: Power Button Connector Pinouts

WAFER-AL SBC
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3.2.14 Reset Button Connector

CN Label: RST_BTN1
CN Type: 2-pin wafer, p=2.00 mm
CN Location: See Figure 3-16

CN Pinouts: See Table 3-17

The reset button connector connects to a reset button.

RST_BTN1

S R E—

1|2 o

Figure 3-16: Reset Button Connector Location

Pin Description
1 RESET+
2 RESET-

Table 3-17: Reset Button Connector Pinouts
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3.2.15 RS-232 Serial Port Connectors

CN Label: COM3, COM4
CN Type: 9-pin wafer, p=1.25 mm
CN Location: See Figure 3-17

CN Pinouts: See Table 3-18

The serial connectors provide RS-232 connection.

Chmml  Jowmn o STl

.

COM4 COoM3
= Dan‘nnnnnnn‘nED Dgnnnnnnnnlngm

1 9 1 9

Figure 3-17: RS-232 Serial Port Connector Locations

PIN NO. | DESCRIPTION PIN NO. DESCRIPTION
1 DCD 2 DSR

3 RXD 4 RTS

5 TXD 6 CTS

7 DTR 8 RI

9 GND

Table 3-18: RS-232 Serial Port Connector Pinouts
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3.2.16 RS-232/422/485 Serial Port Connectors

CN Label: COM1, COM2
CN Type: 9-pin wafer, p=1.25 mm
CN Location: See Figure 3-18

CN Pinouts: See Table 3-19

These two connectors provide RS-232, RS-422 or RS-485 communications. The default
mode is set to RS-232 by the on-board switch. To configure the connectors as RS-422 or

RS-485, please refer to Section 4.7.6.

©H-.. | B88BARARRR - T - Sremeremnry § oo == )

COM1 COM2

1 9 1 9

Figure 3-18: RS-232/422/485 Connector Locations

Pin RS-232 RS-422 RS-485
1 DCD TXD- DATA-

2 DSR - -

3 RXD TXD+ DATA+
a4 RTS - -

5 TXD RXD+ -

6 cTS - -

7 DTR RXD- -

8 RI - -

9 GND - -

Table 3-19: RS-232/422/485 Connector Pinouts

Use the RS-232/422/485 cable to connect to a serial device. The pinouts of the DB-9

connector are listed below.
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PIN NO. 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 3-20: RS-232/422/485 Cable Pinouts

3.2.17 SATA 6Gb/s Connectors

CN Label: SATAL, SATA2
CN Type: 7-pin SATA connector
CN Location: See Figure 3-19

The SATA 6Gb/s connector is connected to a SATA 6Gb/s device. The SATA 6Gb/s

device transfers data at speeds as high as 6Gb/s.

SATA2

G

e ey =]
e e § =

g

SATA1

Figure 3-19: SATA 6Gb/s Connector Locations
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A CAUTION:

If an mMSATA module is installed in the mSATA slot (MINI-PCIEL), the
SATA port 2 (SATA2) will be disabled. Choose either the SATA2

connector or the mSATA module for storage.

3.2.18 SATA Power Connectors

CN Label: SATA_PWR1, SATA_PWR2

CN Type: 2-pin wafer, p=2.00 mm
CN Location: See Figure 3-20

CN Pinouts: See Table 3-21

The SATA power connector provides +5 V power output to the SATA connector.

SATA_PWR2

= U1

==
ol
==y
SATA_PWR1

Figure 3-20: SATA Power Connector Locations

Pin Description
1 +5V
2 GND

Table 3-21: SATA Power Connector Pinouts
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3.2.19 SIM Card Slot

CN Label: SIM1
CN Type: Micro SIM card slot

CN Location: See Figure 3-21

The SIM card slot accepts a micro SIM card for network communication.

UNLOCK

LOCK

Figure 3-21: SIM Card Slot Location

3.2.20 SMBus/I>’C Connector

CN Label: J SMB1
CN Type: 4-pin wafer, p=1.25 mm
CN Location: See Figure 3-22

CN Pinouts: See Table 3-22

The SMBus/I’C connector provides low-speed system management communications.

J_SMB1
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Pin Description

1 GND

2 SMBus (1°C) DATA
3 SMBus (1°C) CLK
4 +5V

Table 3-22: SMBus/I’C Connector Pinouts

3.2.21 SPI Flash Connector

CN Label: J_SPI1

CN Type: 6-pin wafer, p=1.25 mm

CN Location: See Figure 3-23

CN Pinouts: See Table 3-23

The 6-pin SPI Flash connector is used to flash the BIOS.

&5

@.E :
1

1 6
B

Figure 3-23: SPI Flash Connector Location

Pin Description
1 VCC

2 SPI_CS

3 SPI_SO

4 SPI_CLK

5 SPI_SI

6 GND

Table 3-23: SPI Flash Connector Pinouts
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3.2.22 TPM Connector

CN Label: TPM1

CN Type: 20-pin header, p=2.54 mm
CN Location: See Figure 3-24

CN Pinouts: See Table 3-24

The Trusted Platform Module (TPM) connector secures the system on bootup.

TPM1

2 -
/8588868888

Figure 3-24: TPM Connector Location

Pin Description Pin Description
1 LCLK 2 GND

3 LFRAME# 4 KEY

5 LRERST# 6 +5V

7 LAD3 8 LAD2

9 +3.3V 10 LAD1

11 LADO 12 GND

13 SCL 14 SDA

15 SB3V 16 SERIRQ
17 GND 18 GLKRUN#
19 LPCPD# 20 LDRQ#

Table 3-24: TPM Connector Pinouts
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3.2.23 USB 2.0 Connectors

CN Label: USB1, USB2

CN Type: 8-pin header, p=2.00 mm
CN Location: See Figure 3-25

CN Pinouts: See Table 3-25

These USB connectors provide four USB 2.0 ports by dual-port USB cable.

1 2
(.| BAABARARRA 1" Syt § sooee =1
-
a 7 8
1 =
7 8
Figure 3-25: USB Connector Locations
PIN NO. |DESCRIPTION PIN NO. |DESCRIPTION
1 UsB_vCC 2 GND
3 DATA- 4 DATA+
5 DATA+ 6 DATA-
7 GND "8 UsB_vCC

Table 3-25: USB Connector Pinouts




WAFER-AL SBC

3.3 External Peripheral Interface Connector Panel

Figure 3-26 shows the WAFER-AL external peripheral interface connector (EPIC) panel.

The EPIC panel consists of the following:

= 1 x DisplayPort++ connector
= 2 x GbE LAN connector
= 2 xUSB 3.0 connector

= 1 x VGA connector

2 2 z & 3
N < j o (&)
- -l >

Figure 3-26: External Peripheral Interface Connector

3.3.1 DisplayPort++ Connector

CN Label: DP1
CN Type: DisplayPort
CN Location: See Figure 3-26

CN Pinouts: See Table 3-26

The DisplayPort++ connector (Dual-mode DisplayPort) can connect to an HDMI or

DisplayPort device. The DisplayPort++ connectors support up to 4096x2160 resolutions at
60 Hz.
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Pin HDMI DisplayPort
1 TMDS DATA2+ LOP

2 GND GND

3 TMDS DATA2- LON

4 TMDS DATA1+ L1P

5 GND GND

6 TMDS DATA1- L1IN

7 TMDS DATAO+ L2P

8 GND GND

9 TMDS DATAO- L2N

10 TMDS CLK+ L3P

11 GND GND

12 TMDS CLK- L3N

13 DP_HDMI_SEL DP_HDMI_SEL
14 NC NC

15 SCL AUXP
16 GND GND

17 SDA AUXN
18 HDMI HPD DP HPD
19 GND GND

20 HDMI PWR DP PWR

Table 3-26: HDMI Connector Pinouts

| |
19 17 15 13 11 9 7 5 3 1
Ii 20 EB ES 14" 12 1; 8 6 4 2 iI
1 1

Figure 3-27: HDMI Connector Pinout Locations




3.3.2LAN Co

CN Label
CN Type:
CN Locat

CN Pinou

nnectors
LAN1, LAN2
RJ-45

ion: See Figure 3-26

ts: See Figure 3-28 and Table 3-27

The LAN connector connects to a local network.

Pin Description Pin Description
1 LAN_MDIO+ 7 LAN_MDI2+
2 LAN_MDIO- 8 LAN_MDI2-
3 LAN_MDI1+ 9 LAN_MDI3+
4 LAN_MDI1- 10 LAN_MDI3-

Table 3-27: LAN Pinouts

ACT/LINK SPEED
LED

3.3.3 USB Connectors

CN Label

CN Type:

CN Location:

CN Pinouts:

LED
=

Pin1
Figure 3-28: LAN Connector

: USB1

USB 3.0 ports

See Figure 3-26

See Table 3-28

WAFER-AL SBC

The WAFER-AL has two external USB 3.0 ports. The USB connector can be connected to

a USB 2.0 or USB 3.0 device. The pinouts of USB 3.0 connectors are shown below.
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Pin Description Pin Description

1 UsB_VvCC 10 USB_VCC

2 uUsB2_DO- 11 uUsB2_DO-

3 USB2_DO+ 12 USB2P0O_DO+
4 GND 13 GND

5 USB3PO_RXDN1 14 USB3PO_RXDN2
6 USB3P0O_RXDP1 15 USB3PO_RXDP2
7 GND 16 GND

8 USB3PO_TXDN1 17 USB3PO_TXDN2
9 USB3PO_TXDP1 18 USB3PO_TXDP2

Table 3-28: USB 3.0 Port Pinouts

14 15 16 17 18

Figure 3-29: USB 3.0 Port Pinout Locations

3.3.4 VGA Connector

CN Label

CN Type:

CN Location:

CN Pinouts:

: VGA1L

15-pin Female

See Figure 3-26

See Figure 3-30 and Table 3-29

The external VGA port connects to a monitor that accepts a standard VGA input.




1"

Figure 3-30: VGA Connector

Pin Description Pin Description
1 RED 2 GREEN

3 BLUE 4 NC

5 GND 6 GND

7 GND 8 GND

9 VCC / NC 10 GND

11 NC 12 DDC DAT

13 HSYNC 14 VSYNC

15 DDCCLK

Table 3-29: VGA Connector Pinouts

WAFER-AL SBC
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Installation
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4.1 Anti-static Precautions

A WARNING:

Failure to take ESD precautions during the installation of the
WAFER-AL may result in permanent damage to the WAFER-AL and

severe injury to the user.

Electrostatic discharge (ESD) can cause serious damage to electronic components,
including the WAFER-AL. Dry climates are especially susceptible to ESD. It is therefore
critical that whenever the WAFER-AL or any other electrical component is handled, the

following anti-static precautions are strictly adhered to.

= Wear an anti-static wristband: Wearing a simple anti-static wristband can
help to prevent ESD from damaging the board.

= Self-grounding Before handling the board, touch any grounded conducting
material. During the time the board is handled, frequently touch any
conducting materials that are connected to the ground.

» Use an anti-static pad: When configuring the WAFER-AL, place it on an
anti-static pad. This reduces the possibility of ESD damaging the WAFER-AL.

*» Only handle the edges of the PCB: When handling the PCB, hold the PCB
by the edges.

4.2 Installation Considerations

A NOTE:

The following installation notices and installation considerations should

be read and understood before installation. All installation notices must
be strictly adhered to. Failing to adhere to these precautions may lead

to severe damage and injury to the person performing the installation.
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A WARNING:

The installation instructions described in this manual should be carefully
followed in order to prevent damage to the WAFER-AL, WAFER-AL

components and injury to the user.

Before and during the installation please DO the following:

= Read the user manual:
O The user manual provides a complete description of the WAFER-AL
installation instructions and configuration options.
=  Wear an electrostatic discharge cuff (ESD):
O Electronic components are easily damaged by ESD. Wearing an ESD cuff
removes ESD from the body and helps prevent ESD damage.
= Place the WAFER-AL on an antistatic pad:
O When installing or configuring the motherboard, place it on an antistatic
pad. This helps to prevent potential ESD damage.
=  Turn all power to the WAFER-AL off:
O When working with the WAFER-AL, make sure that it is disconnected
from all power supplies and that no electricity is being fed into the system.

Before and during the installation of the WAFER-AL DO NOT:

= Remove any of the stickers on the PCB board. These stickers are required for
warranty validation.

= Use the product before verifying all the cables and power connectors are
properly connected.

= Allow screws to come in contact with the PCB circuit, connector pins, or its

components.
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4.3 SO-DIMM Installation

To install an SO-DIMM, please follow the steps below and refer to Figure 4-1.

Figure 4-1: SO-DIMM Installation
Step 1: Locate the SO-DIMM socket. Place the board on an anti-static mat.

Step 2:  Align the SO-DIMM with the socket. Align the notch on the memory with the

notch on the memory socket.
Step 3: Insert the SO-DIMM. Push the memory in at a 20° angle. (See Figure 4-1)

Step 4: Seat the SO-DIMM. Gently push downwards and the arms clip into place. (See

Figure 4-1)

4.4 mSATA Module Installation

A CAUTION:

If an MSATA module is installed in the mSATA slot (MINI-PCIEL), the
SATA port 2 (SATA2) will be disabled. Choose either the SATA2

connector or the mSATA module for storage.

The full-size/half-size PCle Mini card slot (MINI-PCIE1) allows installation of an mSATA

module. To install an mSATA module, please follow the steps below.
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4.4.1 Full-size mSATA Module Installation

To install a full-size mSATA module, please follow the steps below.

Step 1: Locate the PCle Mini slot (MINI-PCIE1). See Chapter 3.

Step 2:  Remove the retention screw as shown in Figure 4-2.

Figure 4-2: Removing the Retention Screw

Step 3:  Line up the notch on the mSATA module with the notch on the slot. Slide the

MSATA module into the socket at an angle of about 20° (Figure 4-3).

Figure 4-3: Inserting the Full-size mSATA Module into the Slot at an Angle
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Step 4:  Secure the mSATA module with the retention screw previously removed

(Figure 4-4).

Figure 4-4: Securing the mSATA Module

4.4.2 Half-size mSATA Module Installation

To install a half-size mSATA module, please follow the steps below.

Step 1: Locate the PCle Mini card slot (MINI-PCIE1). See Chapter 3.

Step 2:  Remove the retention screw. Unscrew and remove the standoff secured on the

motherboard. See Figure 4-5.
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Figure 4-5: Removing the Retention Screw and the Standoff

Step 3: Install the previously removed standoff to the screw hole for the half-size mSATA

module (Figure 4-6).

Figure 4-6: Installing the Standoff

Step 4: Line up the notch on the card with the notch on the slot. Slide the mSATA

module into the slot at an angle of about 20° (Figure 4-7).
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Figure 4-7: Inserting the Half-size mSATA Module into the Slot at an Angle

Step 5:  Secure the half-size mSATA module with the retention screw previously

removed (Figure 4-8).

Figure 4-8: Securing the Half-size mSATA Module
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4.5 PCle Mini Card Installation

The PCle Mini card slot (MINI-PCIE2) allows installation of either a full-size or half-size
PCle Mini card. To install a full-size PCle Mini card, please refer to the steps described in

Section 4.4 above.

4.6 SIM Card Installation

To install a SIM card, please follow the steps below.

Step 1: Locate the SIM card slot. See Section 3.2.19.

Step 2:  Unlock the SIM card slot cover by sliding the cover in the direction as shown by

the arrow in Figure 4-9.

e,

%

(@}

Figure 4-9: Unlock SIM Card Slot Cover
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Step 3: Open the slot cover and place a SIM card onto the slot. The cut mark on the

corner should be facing away from the slot as shown in Figure 4-10.

Figure 4-10: SIM Card Installation

Step 4: Close the slot cover and lock it by sliding it in the direction as shown by the

arrow in Figure 4-11.

Figure 4-11: Lock SIM Card Slot Cover
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4.7 System Configuration

The system configuration is controlled by buttons, jumpers and switches. The system

configuration should be performed before installation.

4.7.1 AT/ATX Mode Select Switch

CN Label: J_ATX_AT1

CN Type: Switch

CN Location: See Figure 4-12
CN Settings: See Table 4-1

The AT/ATX mode select switch specifies the systems power mode as AT or ATX.

AT/ATX mode select switch settings are shown in Table 4-1.

Setting Description
Short 1-2 ATX Mode (Default)
Short 2-3 AT Mode

Table 4-1: AT/ATX Mode Select Switch Settings

The location of the AT/ATX mode select switch is shown in Figure 4-12 below.

-1 . ABBRRARRAR T~ T Jrmmmay, § “EI ..:
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Figure 4-12: AT/ATX Mode Select Switch Location
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4.7.2 Clear CMOS Button

CN Label: J CMOS1
CN Type: Button
CN Location: See Figure 4-13

If the WAFER-AL fails to boot due to improper BIOS settings, use the button to clear the
CMOS data and reset the system BIOS information. To clear the CMOS, disconnect the
battery (BT1) and press the clear CMOS button for about 3 seconds.

The location of the clear CMOS button is shown in Figure 4-13

J_CMOS1

3. BA88BRARR8 - I I ==y 0 oomme T

Figure 4-13: Clear CMOS Button Location
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4.7.3 LVDS Voltage Select Jumper

& WARNING:

Permanent damage to the screen and WAFER-AL may occur if the

wrong voltage is selected with this jumper. Please refer to the user

guide that came with the monitor to select the correct voltage.

Jumper Label: JP2

Jumper Type: 3-pin header, p=2.00 mm
Jumper Settings: See Table 4-2

Jumper Location: See Figure 4-14

The LVDS voltage selection jumper allows setting the voltage provided to the monitor

connected to the LVDS connector.

Setting Description
Short 1-2 +3.3 V (Default)
Short 2-3 +5V

Table 4-2: LVDS Voltage Select Jumper Settings

o e o i B
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Figure 4-14: LVDS Voltage Select Jumper Location
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4.7.4 LVDS Backlight Mode Select Jumper

Jumper Label: BL_MODE1

Jumper Type: 3-pin header, p=2.00 mm
Jumper Settings: See Table 4-3

Jumper Location: See Figure 4-15

The LVDS backlight mode selection jumper allows setting the mode of the LVDS

backlight.
Setting Description
Short 1-2 PWM mode (Default)
Short 2-3 DC mode

Table 4-3: LVDS Backlight Mode Select Jumper Settings

BL_MODE1

.7]-..| 88888AAARA [T J Trmw= 4] ooeo0 == -
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Figure 4-15: LVDS Backlight Mode Select Jumper Location
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4.7.5 LVDS Panel Resolution Select Switch

Jumper Label: SW1

Jumper Type: DIP switch
Jumper Settings: See Table 4-4
Jumper Location: See Figure 4-16

The SW1 selects the resolution of the LCD panel connected to the LVDS connector.
* ON=0, OFF=1,; Single=S, Dual=D

SW1 (4-3-2-1) Description

0000 800x600 18-bit S (default)
0001 1024x768 18-bit S
0010 1024x768 24-bit S
0011 1280x768 18-bit S
0100 1280x800 18-bit S
0101 1280x960 18-bit S
0110 1280x1024 24-bit D
0111 1366x768 18-bit S
1000 1366x768 24-bit S
1001 1440x900 24-bit D
1010 1400x1050 24-bit D
1011 1600x900 24-bit D
1100 1680x1050 24-bit D
1101 1600x1200 24-bit D
1110 1920x1080 24-bit D
1111 1920x1200 24-bit D

Table 4-4: LVDS Panel Resolution Selection

OFF(1) ON(0) T7];=-.] BOOA0R08 T gt | oo 0

:
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Jumper Label:

Jumper Type:

Jumper Settings:

Jumper Location:

The SW2 selects RS-232/422/485 mode of the COM1 and COM2 serial ports.

4.7.6 RS-232/422/485 Mode Select Switch

Sw2
DIP switch
See Table 4-5

See Figure 4-17

- A SeS Ea

WAFER-AL SBC

SW2 (1) SW2 (2) Description

ON ON COM1 RS-422

ON OFF COM1 RS-232 (Default)
OFF ON COM1 RS-485

SW2 (3) SW2 (4) Description

ON ON COM2 RS-422

ON OFF COM2 RS-232 (Default)
OFF ON COM2 RS-485

Table 4-5: RS-232/422/485 Mode Selection

Figure 4-17:

e o e
=
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RS-232/422/485 Mode Select Switch Location
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4.8 Chassis Installation

4.8.1 Airflow

A WARNING:

Airflow is critical for keeping components within recommended

operating temperatures. The chassis should have fans and vents as

necessary to keep things cool.

The WAFER-AL must be installed in a chassis with ventilation holes on the sides allowing
airflow to travel through the heat sink surface. In a system with an individual power supply

unit, the cooling fan of a power supply can also help generate 