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The documentation and the software included with this product are copyrighted 2019
by Advantech Co., Ltd. All rights are reserved. Advantech Co., Ltd. reserves the right
to make improvements in the products described in this manual at any time without
notice. No part of this manual may be reproduced, copied, translated or transmitted
in any form or by any means without the prior written permission of Advantech Co.,
Ltd. The information provided in this manual is intended to be accurate and reliable.
However, Advantech Co., Ltd. assumes no responsibility for its use, nor for any
infringements of the rights of third parties that may result from its use.

The ITA-5231 is trademark of Advantech Co., Ltd.
All other product names or trademarks are properties of their respective owners.

Advantech warrants the original purchaser that each of its products will be free from
defects in materials and workmanship for two years from the date of purchase.

This warranty does not apply to any products that have been repaired or altered by
persons other than repair personnel authorized by Advantech, or products that have
been subject to misuse, abuse, accident, or improper installation. Advantech
assumes no liability under the terms of this warranty as a consequence of such
events.

Because of Advantech’s high quality-control standards and rigorous testing, most
customers never need to use our repair service. If an Advantech product is defective,
it will be repaired or replaced free of charge during the warranty period. For out-of-
warranty repairs, customers are billed according to the cost of replacement materials,
service time and freight. Please consult your dealer for more details.

If you believe your product is defective, follow the steps outlined below.

1. Collect all the information about the problem encountered. (For example, CPU
speed, Advantech products used, other hardware and software used, etc.) Note
anything abnormal and list any messages displayed onscreen when the prob-
lem occurs.

2. Call your dealer and describe the problem. Please have your manual, product,
and any helpful information readily available.

3. If your product is diagnosed as defective, obtain a return merchandize authori-
zation (RMA) number from your dealer. This allows us to process your return
more quickly.

4.  Carefully pack the defective product, a completed Repair and Replacement
Order Card, and a proof of purchase date (such as a photograph of your sales
receipt) into a shippable container. Products returned without a proof of pur-
chase date are not eligible for warranty service.

5. Write the RMA number clearly on the outside of the package and ship the pack-
age prepaid to your dealer.

Part No. 2001523131 Edition 2
Printed in Taiwan September 2019
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1. Visit the Advantech website at http://support.advantech.com to obtain the latest
product information.

2. Contact your distributor, sales representative, or Advantech's customer service
center for technical support if you need additional assistance. Please have the
following information ready before calling:

— Product name and serial number
— Description of your peripheral attachments

— Description of your software (operating system, version, application software,
etc.)

— A complete description of the problem
— The exact wording of any error messages

Each and every Advantech product is built to the most exacting specifications to
ensure reliable performance in the harsh and demanding conditions typical of indus-
trial environments. Whether your new Advantech equipment is destined for a labora-
tory or factory floor, you can be assured that your product will provide the reliability
and ease of operation for which the name Advantech has come to be known. Your
satisfaction is our primary concern. Below is a guide to Advantech's customer ser-
vices. To ensure you get the full benefit of our services, please follow the instructions
carefully.

We want you to get the best performance possible from your products. If you encoun-
ter technical difficulties, we are here to help. You can find answers to the most fre-
quently asked questions in your product documentation. These answers are typically
a lot more detailed than the ones provided over the phone.Therefore, please consult
this manual first. If you still cannot find the answer, gather all the information or ques-
tions that apply to your problem, and with the product close at hand, call your dealer.
Our dealers are well trained and ready to give you the support you need to get the
most from your Advantech products. In fact, most problems reported are minor and
can be easily solved over the phone.

In addition, free technical support is available from Advantech engineers every
business day. We are always ready to give advice about application requirements or
specific information regarding the installation and operation of any of our products.
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Before setting up the system, check that the items listed below are included and in
good condition. If any item does not accord with the list, contact your dealer immedi-
ately.

B 1 xITA-5231 series industrial computer

B 1 xITA-5231 accessory box

B 1 x Warranty card

If any of these items are missing or damaged, contact your distributor or sales
representative immediately. We have carefully inspected the ITA-5231 mechanically
and electrically before shipment. It should be free of marks and scratches and in per-
fect working order upon receipt. As you unpack the ITA-5231, check it for signs of
shipping damage (for example, box damage, scratches, dents). If it is damaged or
fails to meet the specifications, notify our service department or your local sales rep-
resentative immediately. Also, please notify the carrier. Retain the shipping carton
and packing material for inspection by the carrier. After inspection, we will make
arrangements to repair or replace the unit.

1. Read these safety instructions carefully.
2. Retain this user manual for future reference.

3. Disconnect the equipment from any power outlet before cleaning. Use only a
damp cloth for cleaning. Do not use liquid or spray detergents.

4.  For pluggable equipment, the power outlet socket must be located near the
equipment and easily accessible.

5.  Protect the equipment from humidity.

6. Place the equipment on a reliable surface during installation. Dropping or letting
it fall may cause damage.

7. The openings on the enclosure are for air convection. Protect the equipment
from overheating. Do not cover the openings.

8.  Ensure that the voltage of the power source is correct before connecting the
equipment to a power outlet.

9. Position the power cord away from high-traffic areas. Do not place anything over
the power cord.

10. All cautions and warnings on the equipment should be noted.

11. If the equipment is not used for a long time, disconnect it from the power source
to avoid damage from transient overvoltage.

12. Never pour liquid into an opening. This may cause fire or electrical shock.

13. Never open the equipment. For safety reasons, the equipment should be
opened only by qualified service personnel.

14. If one of the following occurs, have the equipment checked by service person-
nel:

B The power cord or plug is damaged.

B Liquid has penetrated the equipment.

B The equipment has been exposed to moisture.
|

The equipment is malfunctioning, or does not operate according to the user
manual.

The equipment has been dropped and damaged.
B  The equipment shows obvious signs of breakage.
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15.

16.

Do not leave the equipment in an environment with a storage temperature of
below -40 °C (-104 °F) or above 55 °C (131 °F) as this may cause damage. The
equipment should be kept in a controlled environment.

CAUTION: The battery is at risk of exploding if incorrectly installed. Do not
attempt to recharge, force open, or heat the battery. Replace only with the same
or equivalent type recommended by the manufacturer. Discard used batteries
according to the manufacturer’s instructions.

In accordance with IEC 704-1:1982 specifications, the sound pressure level at the
operator's position does not exceed 70 dB (A).

DISCLAIMER: These instructions are provided according to the IEC 704-1 specifica-
tions. Advantech disclaims all responsibility for the accuracy of any statements con-
tained herein.

Follow these simple precautions to protect yourself from harm and the products from
damage.

To avoid electrical shock, always disconnect the power from the PC chassis
before manual handling. Do not touch any components on the CPU card or
other cards while the PC is powered on.

Disconnect the power before making any configuration changes. A sudden rush
of power after connecting a jumper or installing a card may damage sensitive
electronic components.

Batteries, battery packs, and accumulators must not be disposed of as unsorted
household waste. Please use the public collection system to return, recycle, or treat
such items in compliance with local regulations.
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Warning!

Caution!

ITA-5231 User Manual

Warnings indicate conditions that if not observed may cause personal
injury!

Cautions are included to help prevent hardware damage and data
losses.

For example,

“The battery is at risk of exploding if incorrectly installed. Do not attempt
to recharge, force open, or heat the battery. Replace the battery only
with the same or equivalent type recommended by the manufacturer.
Discard used batteries according to the manufacturer's instructions.”

Notes provide additional optional information.
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1.1

ITA-5231 is a compact and fanless embedded industrial computer equipped with a

6th generation Intel® Core™ j processor and wide voltage input range. Specifically
designed for intelligent transportation and road surveillance applications, this power-
ful computing platform can withstand 24/7 operation.

1.2

B Processer and Chipset: Intel® Core™ i7/i5/Celeron® processor + Intel®
QM170 chipset

BIOS: AMI SPI 128 MB Flash
B Memory: On-board 8 GB DDR4 2133 MHz
B Display: Intel® HD Graphics 530 (Core i)
— VGA: 1920x1200 @ 60 Hz
— DVI: 1920x1200 @ 60 Hz
H DP Extension:
— HDMI: 4096x2160 @ 24 Hz, 24 bpp
— DVI: 1920x1200 @ 60 Hz
— VGA: 1920x1200 @ 60 Hz
EDP Extension: LVDS
B Storage: Supports 2 x 2.5" SSD (default 1 x ITA-EM-ST51-00A1E)
— Upto4 x25"SSD
— 1 x Full-size mSATA (on main board)
B Expansion: 3 x Full-size mini PCle socket (2 with SIM slot)

B Ethernet: 3 x 10/100/1000Mbps with M12 X-coded (female) controller: Intel®
1210-IT

®m  USB: 2 x USB 3.0 (Type A), 1 x USB 2.0 with M12, A-coded (F) 4-pin
=  DVI:1xDVI

B Series 1/0: 2 x RS-232/422/485 with 2 KV isolation; supports auto-flow control,
DB9 type

®  Digital I/0: 1 x DI/DO (4 bit) with 2KV isolation, DB9 type

B Audio: 1 x Speaker-Out with 2 x 4W 4Q speakers, 1 x Mic-In
B Optional /0 Modules:

1 x ITA-EM-SR51: 4 x RS232/422/484 with 2KV isolation
1 x ITA-EM-CN51: 2 x CAN ports

— 1 x ITA-EM-NC51: 2 x M12 copper LAN ports

1 x ITA-EM-PE51: 2 x M12 PoE ports

— 1 x ITA-EM-BA51: Battery module

B Dimensions (W x H x D):
427 x 88 x 195.8 mm (16.8 x 3.46 x 7.7 in)
482.6 x 88 x 221.3 mm (19 x 3.46 x 8.71 in) with mounting kit

B Net Weight: 7.5 kg (16.53 Ib)
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1.3

1.4

The ITA-5231’s power design is compliant with the EN 50155 S2/C1 standard.

DC-In Voltage

24V 48V 72V 110V

Voltage Range (0.7~1.25)

16.8 ~ 30V 33.6 ~60V  50.4 ~90V 77 ~137.5V

Transient (0.6~1.4/0.1s)

14.4 ~33.6V 28.8~67.2V 43.2~100.8V 66~ 154V

Power Connector

1 x M12 S-coded (M) 4-pin

Operating Temperature

EN50155 Tx level: -40 ~ 70 °C (-40 ~ 158 °F) with industrial
storage

Safety Certificate
Temperature Range

-10 ~ 50 °C (14 ~ 122 °F) with industry level accessory

Storage Temperature

-40 ~ 85 °C (-40 ~ 185 °F)

Humidity 95% @ 40 °C, non-condensing

Vibration 2 Grms @ 5 ~ 500 Hz, random, 1 hr/axis (SSD/mSATA)
Shock 10G, IEC-68-2-27, half-sine wave, 11 ms duration

Bump 10G, IEC60068-2-27:1987, half-sine wave, 16 ms duration
Safety UL, CCC, BSMI, CE, FCC

The shock and vibration test were conducted according to the EN 61373, Category 1
- Body mounted, Class B specifications with acceptable results..
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1.5 Dimensions
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Figure 1.1 ITA-5231 System Diagram
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Figure 1.2 ITA-5231 Exploded Diagram

1 Top cover 10 Rear board

2 Carrier board 11 Rail bracket

3 LAN extension board 12 Front panel

4 Carrier board bracket 13 Right panel

5 Main board 14 Empty bracket with screws
6 Bottom heatsink 15 Ear bracket

7 Side heatsink 16 Handle

8 Chassis 17 Power module

9 Rear panel
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2.1

The following sections show the internal jumper settings and external connector pin
assignments for system configuration according to applications.

2.2

2.21

ITA-5231 can be configured for specific applications by setting jumpers. A jumper is a
metal bridge used to close an electric circuit. It consists of two metal pins and a small
metal clip (often protected by a plastic cover) that slides over the pins to connect
them. To close a jumper, remove the clip. Some jumpers may have three pins,
labelled 1, 2, and 3. For these jumpers, connect either Pins 1 and 2, or Pins 2 and 3.

- & =B

Open Closed 2-3 Closed

The jumper settings are schematically depicted in this manual as shown below.

1 2 1 2 1 2 3
Open Closed 2-3 Closed

A pair of needle-nose pliers may be helpful when working with jumpers. If you have
concerns about the best hardware configuration for your application, contact your
local distributor or sales representative before making any changes. For most con-
nection, only a standard cable is required.
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2.2.2 Jumper and Connector Locations

The main board features a number of connectors and jumpers for system configura-
tion. The location of each jumper and connector on the main board is shown in Figure
2.1. The function of each of the connectors and jumpers is listed in Table 2.1 below.

DP1 ——=B/B connector to ITB-182

mSATA1

SODIMM1

e

000000000

000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000

SATA& ATA PWF

MODE1

BIOS socket

I~ EC socket

[ KBMS1

i~ B/B
connector
to ITB-120

D3|
DOOD
0000

Figure 2.1 Jumper and Connector Locations on Main Board

Name

Function

PSIN1

Power button pin header

BAT1

RTC battery pin header

JCOMSH1

Clear CMOS settings

PMOD1

ATX, AT mode switch
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Pin Setting
1 Power (3.3V)
2 GND
A
IL o
a a
Pin Setting
1-2 Default*
2-3 Clear CMOS
*Default
1 2 3
I NONE@)
Pin Setting
On AT
Off ATX*
*Default
| SO
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2.3 1/0 Connectors

ITA-EM Modules

Secondary Display Output LAN (X-coded) :
RTC Battery DIO USB (A-coded) (dual/single) DC-InIPower Module
|

r- ®| @

_.— : o ; v

: oo T}) 4 X

r TA-5231 tT ©

VI

D'
USB (Type-A)

Figure 2.2 ITA-5231 1/O View

2.3.1 COM Connector
ITA-5231 is equipped with two RS-232/422/485 DB9 connectors. The default setting

is RS-232.

RS-232 RS-422 RS-485
Pin Signal Name Signal Name Signal Name
1 DCD TxD(-) DATA-
2 RxD TxD(+) DATA+
3 TxD RxD(+) NC
4 DTR RxD(-) NC
5 GND GND GND
6 DSR NC NC
7 RTS NC NC
8 CTS NC NC
9 RI NC NC

11 ITA-5231 User Manual




2.3.2

1
O 0 o0 o o©
g0 O O Og o

Pin Signal Name Pin Signal Name
1 MICR 6 LOUTR

2 GND_AUD 7 GND_AUD

3 GND_AUD 8 Front_JD

4 MIC_JD 9 LOUTL

5 MICL

2.3.3

ITA-5231 provides one DIO (8 bit) with DB9 type connector (four DI and four DO).

Pin Signal Name Pin Signal Name
1 GPI1 6 GPO1

2 GPI2 7 GPO2

3 GPI3 8 GPO3

4 GPl4 9 GPO4

5 GND

ITA-5231 User Manual
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234

2.3.5

USB Connector

ITA-5231 features two USB 3.0 ports with a Type-A connector and one USB 2.0 port
with an M12 A-coded female connector. The USB interface can be disabled via the

system BIOS utility.

Pin Signal Name Pin Signal Name
1 +V5(VCC) 6 StdA_SSRX+
2 D- 7 GND_DRAIN
3 D+ 8 StdA_SSTX-
4 GND 9 StdA_SSTX+
5 StdA_SSRX-
3 B 4
)
QO/
2 " 4
Pin Signal Name Pin Signal Name
+5V 4 NC
2 D- 5 GND
3 D+
Ethernet
ITA-5231 provides three 10/100/1000 Mbps Ethernet ports with an M12, X-coded
connector.
8 NS
SIJ-fI & ‘\_‘
1= =
1
zll.\l j[Jr .‘J.
A
Pin Signal Name Pin Signal Name
1 MDIO+ 5 MDI3+
2 MDIO- 6 MDI3-
3 MDI1+ 7 MDI2-
4 MDI1- 8 MDI2+

13
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2.3.6 Power Input

Pin Signal Name Pin Signal Name
1 PWR 3 GND
2 PWR 4 NC

2.3.7 DVI-

ITA-5231 reserves the main display output as DVI-I as a default. There is the option
to convert this to DVI-D +VGA via a Y-cable.

Pin Signal Name Pin Signal Name

1 T.M.D.S. Data2- 16 Hot Plug Detect
2 T.M.D.S. Data2+ 17 T.M.D.S. DataO-
3 Ground 18 T.M.D.S. DataO+
4 VGA DCC Clock 19 Ground

5 VGA DCC Data 20 Ground

6 DDC Clock 21 Ground

7 DDC Data 22 DVI Detect

8 Analog Vertical Sync 23 T.M.D.S. Clock+
9 T.M.D.S. Data1- 24 T.M.D.S. Clock-
10 T.M.D.S. Data1+ C1 Analog Red

11 Ground C2 Analog Green
12 Ground C3 Analog Blue

13 Ground C4 Analog Horizontal Sync
14 +5V Power C5 Ground

15 Ground

ITA-5231 User Manual 14



2.3.8

The ITA-5231 front panel features LEDs that are used to indicate system health and
active status. The LED indicator behaviors are described and explained in the table

below.
Item LED Status Color Description
on Green The system is powered on and functioning
1 PWR normally
Off
On Yellow Data is being received/transmitted
2 HDD -
Off Not active
On Red System fault detected
3 FAULT_SYS
Off
Yellow Battery still has charge
On Red Battery fully discharged
4 Battery —
Blinking red Battery low power alarm
Off Battery is fully recharged

15
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Introduction

3.1

The following sections provide instructions for installing the hardware modules into

the ITA-5231 system.

3.2 mSATA Installation

5231 features one mSATA slot on the main board and three mini-PCle slots on

the carrier board.

ITA-

-
© N

. A £ £ £

Figure 3.1 Mini-PCle and mSATA Locations on Main Board

Open the top cover of the device.

1.

Loosen the screws to remove the dual-SSD bracket. Remove the carriage
bracket for the easy-swap module.

2.

Insert the mSATA or mini-PCle module.
Affix the module in place using two screws.

3.

4.

Figure 3.2 mSATA Installation

18
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Figure 3.3 Mini-PCle Installation

3.3 SSD Installation

ITA-5231 is equipped with one dual-SSD module socket! that features two brackets?.

To install an SDD, follow the instructions provided on the next page.

Figure 3.4 SSD Bracket

ITA-5231 User Manual
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1. Loosen the screws on the front panel and pull out the dual SSD bracket.
2. Install the SSD onto the bracket and secure it in place using 4 screws.

=3
®

2
=R

=3
=
oae
S
Ty
SRR
S

Y0090 Q0000 00 h00

PR

Kantho0t 00006000,

i 0 005000000500
045000 000500) %w%%z% 0

Figure 3.5 SSD Module Installation

3.4 ITA-EM Easy-Swap Module Installation

ITA-5231 reserves a blank bracket for installing an easy-swap module to extend the
system /0. The SSD modules in the dual-SDD bracket can be removed and

replaced with other easy-swap modules.
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Figure 3.6 ITA-5231 Front View
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1. Loosen the screws in the front panel and remove the blank bracket.
2. Insert the ITA-EM module into the bracket and secure it in place using 4 screws.
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Figure 3.8 COM Module (ITA-EM-SR51-001AE)
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Figure 3.11 Battery Module (ITA-EM-BA51-00A1E)

3.5 RTC Battery Installation

The RTC battery can be accessed via the front panel.

1. Open the RTC battery port cover.
2. Insert the RTC battery into the holder and connect the cable.

3. Close and lock the RTC battery port cover.

Note! The RTC battery settings can be configured using the BIOS utility. The
~~ +VBAT should be >2.6V. The standard battery lifetime is 3 years+.
lé Users can change the RTC battery according to voltage requirements.

Figure 3.12 RTC Battery Installation
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3.6

ITA-5231 features antenna connectors on the front panel.
1. Open the top cover of the device.

2. Loosen the screws to remove the dual-SSD bracket. Remove the carriage
bracket for the easy-swap module. Insert the mini-PCle module and secure it in
place using 2 screws.

3. Install antennas on both sides of the chassis.

Figure 3.13 Antenna Installation
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Chapter 4

BIOS Settings



4.1

This chapter explains the basic navigation of the BIOS Setup menus and how to con-
figure the BIOS settings for the ITA-5231 series. With the AMI BIOS Setup program,
users can modify the BIOS settings and control the device features. The Setup pro-
gram features several menus with multiple items that for enabling/disabling functions
and implementing changes.

Apt i

Advanced Chif
BIOS Information Choose the system default
BIOS “endor American Megatrends language
Core Version 5.11
Compliancy UeFE 2. &2 Fi i,
Project Yersion 5231110 =64
Build Date and Time 05/24/2016 15:51:41
Access Lewvel Administrator
Fower Type ATH
System Date [Tue 05/24/2016]
System Time [08:11:17]

+: Select Screen

Td: Select Item

Enter: Select

+/-: Change 0Opt.

Fi: General Help

F2: Previous Walues
F3: Optimized Defaults
Fd: Save & Exit

[ e

AMI's BIOS ROM has a built-in setup program that allows users to modify the basic
system configuration. The configuration information is stored in CMOS, which
ensures that the information is retained when the power is turned off.

4.2

Power on the computer to enter the POST screen. The BIOS and CPU information
will be displayed on screen. Press <DEL> to enter the BIOS Setup utility.

American
Megatrends
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4.3

Main Setup

Upon entering the BIOS Setup utility, users are presented with the Main setup page.
Users can always return to the Main setup page by selecting the Main tab. The Main
BIOS Setup page is shown below.

Aptio Setup Utility - Copyright (C) 2016 Americar

System Language [English]

The Main BIOS setup page has two main frames. The left frame displays all the items
accessible on the Main page. Items that are grayed out cannot be configured,
whereas items presented in blue text can be configured. The right frame displays the
key legend.

Located above the key legend is an area reserved for a text message. When an item

is selected in the left frame, the item is presented in white text and often accompa-
nied by a text message.

B System Time/System Date
Use this option to change the system time and date. Highlight System Time or
System Date using the <Arrow> keys. Enter new values via the keyboard. Press
the <Tab> key or the <Arrow> keys to move between fields. The date must be
entered in MM/DD/YY format, and the time must be entered in HH:MM:SS for-
mat.
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4.3.1 Advanced BIOS Setup

Select the Advanced tab from the BIOS Setup Ultility to enter the Advanced BIOS
Setup page. Select any of the items in the left frame of the screen, such as CPU Con-
figuration, to access the sub menu for that item. The options for any of the Advanced
BIOS Setup items can be displayed by highlighting the item using the <Arrow> keys.

The Advanced BIOS Setup page is shown below.

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.
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4.3.1.1 Trusted Computing

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Security Device Support [Enable]

B Security Device Support
This item allows users to enable/disable BIOS support for the security device.
The default setting is “enabled”.

B TPM State
This item allows users to enable/disable security device. The default setting is
“‘enabled”.

B Pending Operation

This item allows users to schedule an operation for the security device. The
TPM setting can be “clear” or “none”. The default setting is “none”.
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4.3.1.2 PCH-FW Configuration
This page shows the version, mode, type, and SKU of the ME firmware built-in BIOS.

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.
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4.3.1.3 Embedded Controller Configuration

This page shows the hardware data accessed by the embedded controller. Users can
access this page to obtain the system temperature, voltage, or status information.

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

[Disable]

B Mute

This item allows users to enable/disable the system audio. The default setting is
“disabled”.

B WLAN 1/2/3 Status

This item allows users to enable/disable WLAN status. The default setting is
“enabled”.

E DVIOnly

This item allows users to enable/disable DVI Only mode. The default setting is
“disabled”.
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4.3.1.4 F81216 Controller Configuration

ITA-5231 supports two serial ports. Users can configure the serial port in the BIOS
Setup utility. Serial port 60 has a hardware reserved function. The default setting is
“disabled”.

Aptio Setup Utility - Copyright (C

» Serial Port 1 Configuration

Serial Port 1/2 Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Serial Port [Enabled]
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4315

B  Serial Port
This item allows users to enable/disable the serial port. The default setting is
“‘enabled”.

B Device Settings
This item allows users to view the 1/O ports in operation and the IRQ number.

B Change Settings [1]
This item allows users to optimize the serial port settings (1/0 port and IRQ). The
default setting is “auto”.

B Change Settings [2]
This item allows users to optimize the serial port settings (full/half duplex). The
default setting is “standard serial port mode”.

B Serial Port Mode

This item allows users to select the serial port mode (RS-232 or RS-485). The
default setting is “RS-232".

Serial Port Console Redirection

This page shows the console status. Users can configure the console settings in the
Console Redirection Settings item.

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Console Redirection [Disabled]

B Console Redirection
This item allows users to enable/disable the console redirection function. The
default setting is “disabled”.

B Console Redirection Settings

When the console redirection function is enabled, this item becomes available.
The settings specify how the host computer and remote computer exchange data.
Both computers should have the same or compatible settings.

B Legacy Console Redirection Settings
This item shows the legacy serial port number.
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4.3.1.6 CPU Configuration
This page shows the system CPU information.

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

CPU C states [Enabled]

B Hyper-Threading
This item allows users to enable/disable the CPU hyper-threading function. The
default setting is “enabled”.

B Active Processor Cores
This item allows users to select the number of cores to enable for each proces-
sor package. The default setting is “all”.
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B Intel Virtualization Technology
This item allows users to enable/disable Intel Virtualization Technology. When
enabled, a VMM can utilize the additional hardware capabilities provided by
Vanderpool Technology. The default setting is “enabled”.

B Boot Performance Mode
This item allows users to select the performance state that the BIOS will set
before OS handoff. The default setting is “max. non-turbo performance”.

B Intel® Speed Shift Technology/Intel® SpeedStep™
This item allows users to enable/disable support for more than two frequency
ranges. The default setting is “enabled”.

B CPU C States

This item allows users to enable/disable CPU C states. The default setting is
“‘enabled”.

4.3.1.7 SATA Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

SATA Controller(s) [Enabled]

B SATA Controller(s)
This item allows users to enable/disable SATA controllers. The default setting is
“enabled”.

B SATA Mode Selection
This item allows users to set the SATA mode as AHCI or RAID. The default set-
ting is “AHCI”.

B SATA Port 0/1/2IMSATA
This item allows users to enable/disable the SATA ports. The default setting is
“‘enabled”.

B HotPlug

This item allows users to enable/disable hot plugging. The default setting is
“‘enabled”.
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4.3.1.8 Network Stack Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Network Stack [Disabled]

B Network Stack

This item allows users to enable/disable the UEFI network stack. The default
setting is “disabled”.
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When the network stack is enabled, the followed page will be accessible:

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

[Enahled]

B Ipv4 PXE Support

This item allows users to enable/disable IPV4 PXE support. If disabled, the
IPV4 PXE boot option will not be created.

B |pv6 PXE Support

This item allows users to enable/disable IPV6 PXE support. If disabled, the
IPV6 PXE boot option will not be created.

B PXE Boot Wait Time

This item allows users to set the wait time for pressing <ESC> to abort PXE
boot.

B Media Detect Count

This item allows users to set the number of times that the presence of media is
checked.
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4.3.1.9 CSM Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

CSH Support [Enabled]

B CSM Support

This item allows users to enable/disable CSM support. The default setting is
“enabled”.

B GateA20 Active
This item is useful when the RT code is executed above 1 MB. When this is set
as “upon request’, GA20 can be disabled in the BIOS utility. When set as
“always”, GA20 cannot be disabled.

B Option ROM Messages
This item allows users to set the display mode for the option ROM.

B INT19 Trap Response
This item allows users to set the BIOS reaction to INT19 trapping by the option
ROM. With the “Immediate” option, the trap is executed immediately; with “post-
poned,” the trap is executed during legacy boot.

B Boot Option Filter
This item allows users to set the legacy/UEFI ROM priority.

B Network
This item allows users to control the execution of UEFI and legacy PXE OpRom.

B Storage
This item allows users to control the execution of UEFI and legacy storage
OpRom.

B Video
This item allows users to control the execution of UEFI and legacy video
OpRom.

B Other PCI Devices

This item allows users to determine the OpRom execution policy for other
devices.
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4.3.1.10 USB Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

[Enahled]

B Legacy USB Support
This item allows users to enable/disable legacy USB support. The default set-
tings is “enabled”.

®  XHCI Hand-off

This item is a workaround for OS without XHCI hand-off support. The XHCI
ownership changes should be conducted by the XHCI driver.

B USB Mass Storage Driver Support
This item allows users to enable/disable USB mass storage driver support.

B Port 60/64 Emulation
This item allows users to enable/disable support for I/O port 60h/64h emulation.
This should be enabled for complete USB keyboard legacy support for non-USB
aware OS.

B USB Transfer Timeout

This item allows users to set the timeout value for control, bulk, and interrupt
transfers.

B Device Power-Up Delay

This item allows users to set the timeout value for the USB device start unit
command.
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4.3.1.11 PCIE COM Port Configuration

ITA-5231 supports four PCIE serial ports. Users can configure the serial ports with
the following settings:

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

» PCIE 5lot A Serial Port

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Serial Port 1 Mode

B Serial Port 1/2/3/4 Mode

This item allows users to set the serial port mode as RS-232, RS-422, or RS-
485. The default setting is “RS-232”.

ITA-5231 User Manual 40



4.3.2 Chipset Configuration
The PCH and SA setting can be configured via the Chipset Configuration sub-page.

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

» System Agent (SA) Configuration
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4.3.2.1 System Agent Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

» Graphics Configuration

m VTd
This item allows users to enable/disable VT-d function.
B Above 4GB MMIO BIOS assignment

This item allows users to enable/disable above 4 GB MMIO BIOS assignment.
When the aperture size is 2048 MB, this function is automatically disabled.

B Graphics Configuration

This item allows users to configure the graphics settings.
B PEG Port Configuration

This item allows users to configure PEG ports settings.
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4.3.2.2 Graphics Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Graphics Turbo IMON Current

B IGFX VBIOS Version
This item allows users to view the current VBIOS version.
B Graphics Turbo IMON Current
This item allows users to set the graphics turbo IMON current values (14 ~ 31).
B GTT Size
This item allows users to select the GTT size.
B Aperture Size

This item allows users to select the aperture size. If 2048 MB aperture is
selected, CSM support must be disabled.

H DVMT Pre-Allocated

This item allows users to select the DVMT 5.0 pre-allocated (fixed) graphics
memory size used by the internal graphics device.

B DVMT Total GFX Mem

This item allows users to select the DVMT 5.0 total graphics memory size used
by the internal graphics device.

H LCD Control
Refer to the next page.
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Aptio Setup Utility - Copyright (C) 2016 American Megatrends

Primary IGFX Boot Display [WBIDS Default]

B Primary IGFX Boot Display
This item allows users to select the primary video device to be activated during
POST. The options are HDMI, DVI, eDP panel, and VGA. The secondary boot
display options will depend on the initial selection.

B eDP LVDS Panel Type
This item allows users to select the eDP LVDS panel type.

B Panel Scaling
This item allows users to configure the panel scaling function for the internal
graphics device.

B Backlight Control
This item allows users to control the backlight type.

B Spread Spectrum Clock Chip

This item allows users to set the type of spread spectrum clock type. With the
“hardware” option, spread is controlled by the chip; with the “software” option,
spread is controlled by the BIOS settings.

B  Active LFP
This item allows users to configure LFP usage.
B Panel Color Depth
This item allows users to set the LFP color depth.
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4.3.2.3 PEG Port Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Enable Root Port [Auto]

BE Enable Root Port
This item allows users to enable/disable the root port.
B Max Link Speed
This item allows users to configure the PEG port’s max. link speed.

B Detect Non-Compliant Device
This item allows users to enable/disable the detect non-compliant PCIE device
function.
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4.3.2.4 PCH-IO Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Configuration

B Intel PCH RC Version

This item allows users to view the current Intel PCH RC version.
B Intel PCH SKU Name

This item allows users to view the current Intel PCH SKU name.
B Intel PCH Rev ID

This item allows users to view the current Intel PCH reversion ID.
B PCI Express Configuration

This item allows users to configure the PCI Express port.
B PCH LAN Controller

This item allows users to enable/disable onboard NIC.
B Serial IRQ Mode

This item allows users to select the serial IRQ mode.
B High-Precision Timer

This item allows users to enable/disable the high-precision event timer.
B Restore AC Power Loss

This item allows users to set the AC power state when power is restored after a
power failure.

B 1219/1210 LAN PXE Control
This item allows users to enable/disable LAN PXE function.
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4.3.2.5 PCI Express Configuration

This page shows that the PCH supports the PCIE root ports. PCIE port 4 is assigned
to i219 LAN. The items for configuration are show below.

Aptio Setup Utility - Copyright (C

ss Root Port 1

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

s Root Fort 1 [Enabled]
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B PCI Express Root Port
This item allows users to configure the PCI Express root port.
B HotPlug
This item allows users to enable/disable PCI Express hot plugging.
B PCle Speed
This item allows users to set the PCI Express port speed.
B Detect Non-Compliant Device

This item allows users to enable/disable the detect non-compliant PCI Express
device function. If enabled, the system will take longer to complete POST.

4.3.3 Security Configuration

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

Administrator Password

In the BIOS Setup utility, select the Security tab. To access the submenu for any of
the items, select the item and press <Enter>.

B Administrator Password

This item allows users to set the administrator password. The ideal password
length is between 3 and 20 characters.

B User Password

This item allows users to set user passwords. The ideal password length is
between 3 and 20 characters.
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4.3.4 Boot Configuration

Aptio Setup Utility - Copyright f 16 American Megatrends, Inc.

Setup Prompt Timeout

B Setup Prompt Timeout
This item allows users to set the number of seconds to wait for the setup activa-
tion key. The default setting is “1”.

B Bootup NumLock State
This item allows users to set the <NumLock> state during bootup. The default
setting is “on”.

H  Quiet Boot
This item allows users to enable/disable quiet bootup. The default setting is “dis-
abled”.

B Boot Option Priorities
This item allows users to view the system boot order.

B Fast Boot
This item allows users to enable/disable fast boot by initializing the minimum
number of devices.

B Hard Drive BBS Priorities
This item allows users to set the priority of legacy devices in this group.
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4.3.5 Save & Exit

Aptio Setup Utility - Copyright (C) 2016 American Megatrends, Inc.

B Save Changes and Exit

This item allows users to exit the BIOS utility after saving all changes.
B Discard Changes and Exit

This item allows users to exit the BIOS utility without saving any changes.
B Save Changes and Reset

This item allows users to reset the system after saving all changes.
B Discard Changes and Reset

This item allows users to reset the system without saving any changes.
B Save Changes

This item allows users to save all changes to any of the setup options.
B Discard Changes

This item allows users to discard any changes to any of the setup options.
B Restore Defaults

This item allows users to restore the default values for the setup options.
B Save as User Defaults

This item allows users to save all current settings as user defaults.
B Restore User Defaults

This item allows users to restore all settings to the user defaults.
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Chapter

Driver Installation

B Chipset Windows Driver Setup
B VGA Windows Driver Setup

B ME Windows Driver Setup

B LAN Windows Driver Setup

B USB 3.0 Windows Driver Setup




5.1 Introduction

Advantech offers a complete range of device drivers and software supports for Win-
dows program developers. Windows device drivers can be applied to the most popu-
lar Windows programming tools, such as Visual C++, Visual Basic, Borland C++
Builder, and Borland Delphi. In this Chapter, Windows 7 is used as the example.

5.2 Driver Installation

Insert the driver CD into the system’s CD-ROM drive. The ITA-5231 driver folder
items should appear as shown in the image below.

Organize » Share with + MNew folder

Include in library «

I Favorites ! }H '”
B Desop I N { ' T | .
4 Downloads Drv 01 Drv 02 VGA Drv 03 Drv 04 LAN  Drv 05 USB Drv 06
JE‘-I Recent Places Chipset ME_1.5M_ 3.0 Audio
Win8_8.1.2.

1318 _HF2
o Libraries

@ Documents
Aﬁ Music
[ Pictures

B2 videos

™ Com puter
&, Local Disk (C3)

“! MNetwork

l 6 items
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5.2.1 Chipset Windows Driver Setup

Insert the driver CD into the system’s CD-ROM drive. The driver folder items should
appear as shown in the image below. Navigate to the “INF” folder and click “Setup” to
complete the installation.

* 4 |l « INF » Chipset Win7_8& Win8.1 & Win 10 _10.1.1.8 v Search Chipset_Win7_8& Wing.... @
Mame ¥ Date medified Type Size
=] mup 6/26/2015 322 PM XML Document 473 KB
|ﬂ SetupChipset 6/26/2015 5:22 PM  Application 2931KB
| WixLicenseMote 6/26/2015 320 PM  Text Document 4 KB

Intel(R) Chipset Device Software

Welcome

You are about to install the following product:
InteliR) Chipset Device Software
It is strengly recommended that you ewt all programs before continuing.

Press Mext to continue, or press Cancel to exit the setup program.
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Intel(R) Chipset Device Software

License Agreement

IMTEL SOFTWARE LICENSE AGREEMENT (OEM / IHY / 15V Distribution & Single 2
User)

IMPORTAMT - READ BEFORE COPYING, INSTALLING OR USING.

Do not use or load this software and any associated materials (collectively, the
"Software") until you have carefully read the following terms and conditions. By
lzading er using the Software, you agree to the terms of this Agreement. If you do
not wish to so agree, do not install or use the Software.

Please Also Mote:

* If you are an Original Equipment Manufacturer (OEM), Independent Hardware
Wendor (IHV), or Independent Software Vendor {I13V), this complete LICENSE
AGREEMENT applies:

* If you are an End-User, then only Exhibit &, the INTEL SOFTWARE LICENSE
AGREEMENT, applies.

= o R T T CRE_ TR

Intel(R) Chipset Device Software

Readme File Information

= F‘r‘aduc‘t Intel (R} Ch1p5v.=_-1: Dev1ce Software
= Version: 10.1.1

= Target PCH/Chipset: Client Platforms

* Date: 2015 06-03

MOTE:
For the Tist of supported chipsets, pleaze refer
to the Release Motes

Th'ls document conta'lns the 'Fo'|1crw1ng sect1on5

1. QOwverview
2. System Requirements
3. Contents of the Distribution Package
3A. Public and MDA Ccn'ﬁgur'at'luns "

[T S - P (R N, [P PSP R -V . NP TN [N TR Tl

{ >
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Intel(R) Chipset Device Software

Progress

Cancel

Intel(R) Chipset Device Software

Completion

You have successfully installed the following preduct:
Intel(R) Chipset Device Software

You must restart this computer for the changes to take effect.

View Log Files
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5.2.2 VGA Windows Driver Setup

Insert the driver CD into the system’s CD-ROM drive. The driver folder items should
appear as shown in the image below. Navigate to the “ME” folder and click “Setup” to

complete the driver installation.

= P L0 5231 » VGA ¢ XB4 » winB4_20.19.15.4364 v O Search winf4_20.19.15.4364 y=
Mame ’ Date modified Type Size
. DisplayAudio 2/18/2016 10:23 AM  File folder
. Graphics 2/18/2016 10:23 AM  File folder
. Lang 2/18/2016 10:28 AM  File folder
b4 2/18/2016 10:29 AM  File folder
4 | autorun 171472016 3:33 PM Setup Information 1 KB
| DIFAPLAIL 11472016 3:33 PM Application extens... 312 KB
_ Installation_Readme 1142016 3:33 PM Text Document 41 KB
= mup 11472016 3:33 PM XML Document 45 KB
| readme 11472016 3:33 PM Text Document 5 KB
| 4 Setup 1/14/2016 3:33 PM  Application 975 KB
| Setup.if2 171472016 3:33 PM IR2 File 17 KB

5.2.3 ME Windows Driver Setup

Insert the driver CD into the system’s CD-ROM drive. The driver folder items should
appear as shown in the image below. Navigate to the “VGA” folder and click “Setup”

to complete the driver installation.

* 4 | « Installers » ME_SW_MSI » Production v O Search Production e
Mame ~* Date modified Type Size
| Intel MEFWWYer.dll 10/16/2015 7:08 AM  Application extens... 19 KB
=] MUp 10/16/2015 7:20 AM XML Document 48 KB
4 SetupME 10/16/2015 7:20 AM  Application 96,904 KB
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5.2.4 LAN Windows Driver Setup

Insert the driver CD into the system’s CD-ROM drive. The driver folder items should
appear as shown in the image below. Navigate to the “LAN” folder and click “Setup”

to complete the driver installation.

* T =« Jacksonville SW1 Corporate PV w1 » Disk v & Search Disk )

MName ’ Date modified Type Size

. APPS 9/22/201310:37 AM  File folder

. DOCs 9/22/201310:37 AM  File folder

. GBE NVM 9/22/2015 10:37 AM  File folder

./ PROT000 9/22/201510:37 AM  File folder

. TOOLS 9/22/201310:38 AM  File folder
B Autorun 5/8/2015 7:31 AM Application 9,106 KB
& | Autorun 5/8/2015 7:30 AM Setup Information 1KB
& | Autorun 5/8/2015 7:30 AM Configuration sett.., TKB
&3 index 51672015 34 AM - HTML Documnent 2 KB
&3 legaldis 401/2015 HTML Document 1KB
a license 4/1/2015 HTML Document 16 KB
l!j license 40172013 PDF File 167 KB
| license 4/1/2015 7:56 AM Text Document 1KB
|| readme 5/16/2015 3:04 AM Text Document 59 KB
|| verfile.tic 7172015 11:35 PM TIC File 1KB
&:jwarranty 41,2015 7256 AM HTML Docurment 6 KB
&3 webnet 5716720153 2:04 AM HTML Document 1KB

5.2.5 USB 3.0 Windows Driver Setup

Insert the driver CD into the system’s CD-ROM driver. The driver folder items should
appear as shown in the image below. Navigate to the “USB” folder and click “Setup”

to complete the driver installation.

* T 1 <« USE » Intel_USB_3.0_xHC_Adaptation_Dri... v Search Intel_USB_3.0 xHC _Ad... 2
MName Date modified Type Size
. Driver 8/3/2015 5:06 PM File folder
I!j Intel(R) USB 3.0 Host Controller Adaptati...  8/3/201510:47 AM  PDFFile 226 KB
= mup 2/3/2015 1032 AM XML Decument TKB
| Readme 2/3/201511:03 AM  Text Document 44 KB
| 4 SetupAdaptationDriver 7312015 %57 PM  Application 3,328 KB
I!j Software License Agreement (PV) 3/5/2013 2:04 PM PDF File 28 KB
| WixLicense 6/3/2015 1:57 AM Text Docurment 13 KB

5.2.6 Audio Windows Driver Setup

Insert the driver CD into the system’s CD-ROM driver. The driver folder items should
appear as shown in the image below. Navigate to the “Audio” folder and click “Setup”

to complete the driver installation.
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Realtek HD Audio - InstaliShield Wizard L% |

Extracting Files
The contents of this package are being extracted.

Please wait while the InstallShield Wizard extracts the files needed to install Realtek
HD Audio on your computer. This may take a few moments.

Reading contents of package. ..

|

=

@
ul)

7]

i
[wl

< Back Mext = Cancel

YrHIfEA Realtek High Definition Audio Driver InstallShield
Tizard

Install:
Definition
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Chapter 6

GPIO Programming
Guide



Download the specifications for programming the NXP Semiconductors’
PCA9554 GPIO IC from the NXP website.

https://www.nxp.com/docs/en/data-sheet/
PCA9554 9554 A.pdf?fsrch=1&sr=1&pageNum=1

See Section 2.3.3.

6.2

ITA-5231's GPIO is realized through the PCA9554 GPIO IC connected to ICH
SMBUS. Therefore, the GPIO IC is configured and accessed through 1/O space via
the ICH SMBUS controller.

ngSB&BASE"- Mnemonic Registration Name Default Type

00h HST_STS Host status 00h R/WC, RO, R/WC (special)
02h HST_CNT Host control 00h R/W, W O

03h HST CMD  Host command 00h R/W

04h XMIT_SLVA Transmit slave address 00h R/W

05h HST_DO Host data 0 00h R/W

06h HST_D1 Host data 1 00h R/W

For ITA-5231, the 1/0 address of the above SMB_BASE is 0xF040. The correspond-
ing SMBUS slave address of PCA9554 for GPIO 00 ~ GPIO 07 on ITA-5231 is 0x40
(8bit address): GPIO 00 ~ GPIO 07: PCA9554 0x40 (100 ~ 107)

Pin DIP16, SO16,

Symbol SSOP16, TSSOP16 HVQFN16 SSOP20 Description
A0 1 15 6 Address input 0
A1 2 16 7 Address input 1
A2 3 1 9 Address input 2
100 4 2 10 Input/output 0
101 5 3 1 Input/output 1
102 6 4 12 Input/output 2
103 7 5 14 Input/output 3
VSS 8 6 15 Supply ground
104 9 7 16 Input/output 4
105 10 8 17 Input/output 5
106 11 9 19 Input/output 6
107 12 10 20 Input/output 7
INT 13 11 1 Interrupt output (open-drain)
SCL 14 12 2 Serial clock line
SDA 15 13 4 Serial data line
VDD 16 14 5 Supply voltage
n.c. - - 3,8,13,18 Not connected
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6.2.1

6.2.2

6.2.3

Command Protocol Function

0 Read byte Input port register

1 Read/write byte Output port register

2 Read/write byte Polarity inversion register
3 Read/write byte Configuration register

The command byte is the first byte to follow the address byte during a write
transmission. It is used as a pointer to determine which of the following registers will
be written or read. PCA9554 has a total of four registers to control GPIO.

This register is read-only and reflects the incoming logic levels of the pins, regardless
of whether the pin is defined as an input or an output by Register 3. Writing to the
register has no effect. The default “X” is determined by the externally applied logic
level, which is normal “1” when no external signal is applied because of the internal
pull-up resistors.

Bit Symbol Access Value Description

7 17 Read only X Determined by externally applied logic level
6 16 Read only X

5 15 Read only X

4 14 Read only X

3 13 Read only X

2 12 Read only X

1 11 Read only X

0 10 Read only X

If one GPIO pin is set to input, the input value can be read from the bit that corre-
sponds to Register 0.

This register reflects the outgoing logic levels of the pins defined as outputs by Regis-
ters 3. Bit values in this register have no effect on pins defined as inputs. Reads from
this register return the value that is in the flip-flop controlling the output selection, not
the actual pin value.

o
-

Symbol Access Value  Description

o7 R 1* Determined by externally applied logic level
06 1*
05 1*
04 1*
03 1*
02 1*
o1 1*
00 1*

ol=a|N|w|hlo|o|N
A|ANW|AHW| O A A A
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6.2.4

6.2.5

6.3

If one GPIO pin is set to output, the input value can be read from the bit that corre-
sponds to Register 1.

This register allows users to invert the polarity of the input port register data. If a bit in
this register is set (write with “1”), the corresponding input port data is inverted. If a bit
in this register is cleared (write with “0”), the input port data polarity is retained.

Bit Symbol Access Value Description

7 N7 R/W 0* Invert polarity of the input port register data
6 N6 R/W 0*

5 N5 R/W 0* 0= Input port register data retained (default)
4 N4 R/W 0*

3 N3 R/W 0* 1= Input port register data inverted

2 N2 R/W 0*

1 N1 R/W 0*

0 NO R/W 0*

If one GPIO pin is set to input, you can control the polarity of input pin from the bit
that corresponds to Register 2.

This register configures the directions of the I/O pins. If a bit in this register is set, the
corresponding port pin is enabled as an input with a high-impedance output driver. If
a bit in this register is cleared, the corresponding port pin is enabled as an output.
Upon reset, the I/Os are configured as inputs with a weak pull-up to VDD.

Bit Symbol Access Value Description

7 Cc7 R/W 1* Configures the directions of the 1/O pins

6 C6 R/W 1*

5 C5 R/W 1* 0= Corresponding port pin is enabled as an output
4 C4 R/W 1*

3 c3 RIW 1% zgegzzi;asponding port pin is enabled as an input
2 c2 R/W 1*

1 C1 R/W 1*

0 Co R/W 1*

Register 3 is used to set each GPIO as input or output:
If the bit is “0”, the corresponding GPIO pin is set as output;
If the bit is “1”, the corresponding GPIO pin is set as input.

Below is an example based on ITA-5231. Assuming that GPIO 00 is set as output
and GPIO 7 is set as input, with two pins interconnected, how is the corresponding
register set?

GPIO 00 corresponds to PCA9554 0x40 100, while GPIO 07 corresponds to
PCA9554 0x40 107.
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Set GPIO 00 as Output
1. Read the SMBUS slave 0x40 Register 3 byte value.

2. Set bit 0 of the value read in Step 1 as 0 and write it to the SMBUS slave 0x40
Register 3.

3. Read the SMBUS slave 0x40 Register 1 byte value.

4.  Set bit 0 of the value read in Step 3 as 0 or 1 according to how low or high the
output value is. Then write it back to SMBUS slave 0x40 Register 1.

Set GPIO 07 as Input
1. Read the SMBUS slave 0x40 Register 3 byte value.

2. Setbit 7 of the value read in Step 1 as 1 and write it to the SMBUS slave 0x40
Register 3.

3. Read the SMBUS slave 0x40 Register 0 byte value.
4. Decide the low or high of the input value through the bit 7 value read in Step 3.

Function Call for Reference

ICH SMBUS Access Code

(The following code is realized by simulating the access of BIOS to
SMBUS. It uses Borand C++.

3.1 for compiling and is successfully tested under DOS (But it is not
tested under other 0Ss).

#define SMBUS PORT 0xF040 //SMB_BASE is 0xF040
typedefunsigned char BYTE;

N A

BYTE smbus read byte (BYTE addr, BYTE offset)

//Read SMBUS Register byte value. Read one byte value each time. ddr
is slave

address (such as 0x40), and offset is register offset.
{
int 1i;

BYTE data;

outportb (SMBUS PORT + 4, (addr | 1)); //Write slave address to
SMB BASE + 4 (When reading, bit 0 of slave address should be set as 1,
so here addr|l is available)

newiodelay () ; //delay
newiodelay () ; //delay

chk smbus ready(); //Whether SMBUS is ready

outportb (SMBUS PORT + 3, offset);//Write register offset to
SMB BASE +3.
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newiodelay () ; //delay
newiodelay () ; //delay

outportb (SMBUS PORT + 2, 0x48); //Write SMBUS command to
SMB BASE + 2. 0x48 means starting byte data transmission

newiodelay () ; //delay
newiodelay () ; //delay

for (1 = 0; 1 <= 0x100; 1i++4)
{
newiodelay () ; //longerdelay

chk smbus ready(); //wheater SMBUS is ready return
(inportb (SMBUS PORT + 5)); // Byte value read from SMB BASE + 5

}
N Ny

void smbus write byte(BYTE addr, BYTE offset, BYTE value)

// Write SMBUS Register byte value. Write one byte value each time.
addr is slave address (such as 0x40), and offset is register offset

{

int 1i;

outportb (SMBUS PORT + 4, addr); // Write slave address to
SMB BASE + 4 (When writing, slave address bit 0 should be set as 0)

moredelay () ; //longerdelay
moredelay () ; //longerdelay

chk smbus ready(); //wheater SMBUS is ready

outportb (SMBUS PORT + 3, offset);// write register offset to
SMB_BASE +3.

moredelay () ; //longerdelay
moredelay () ; //longerdelay

outportb (SMBUS PORT + 5, value);// Write data value to
SMB BASE + 5

moredelay () ; //longerdelay
moredelay () ; //longerdelay

outportb (SMBUS PORT + 2, 0x48); // Write SMBUS command to
SMB BASE + 2.. 0x48 means starting byte data transmission.

moredelay () ; //longerdelay
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moredelay () ; //longerdelay

for (1 = 0; 1 <= 0x100; 1i++)
{
newiodelay () ;//longerdelay

}
chk smbus_ready(); //wheater SMBUS is ready

N o o N s

int chk smbus_ ready ()

// To decide whether SMBUS is ready or has completed the action, you
should wait for a long time to check whether SMBUS has successfully
transmitted the command.

Since error may rarely occurs, BIOS code does not make judgement on
the return value of this function in read and write of SUMBUS byte.

{
int 1, result = 1;
BYTE data;

for (1 = 0; 1 <= 0x800; i++)
{
//SMB_BASE + 0 is the value of SMBUS status
data = inportb (SMBUS PORT);//Read SMBUS status value once

data check data (SMBUS_PORT);//Read SMBUS status value
several time

outportb (SMBUS PORT, data); // Write back SMBUS status
value which will clear status value (Write 1 to the corresponding bit
means clearing status

if (data & 0x02)

{ // If bit 1 is set (which means the command is
completed), SMBUS is ready

result = 0;//SMBUS ready

break;

if (!(data & OxBF))

{ // If all bits are 0 except bit 2 (which means error
occurs on SMBUS), SMBUS is ready

result = 0; //SMBUS ready

break;
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if (data & 0x04)

{ // If bit 2 is set (which means error occurs on
SMBUS), error occurs on SMBUS which is rarely the case

result = 1; //SMBUS error

break;

}

return result;

N o N

BYTE check data (W ORD addr)
{

int 1i;

BYTE data;

for(i = 0; 1 <= 6; i++)
{
data = inportb (addr);
if (data!= 0)
break;
}

return data;

N o Y

void newiodelay ()
//Shorter delay
{

outportb (0Oxeb, 0); // IO port 0Oxeb No real device occupies.
Write a value to this port can realize delay function. You can also
choose other method according to the real situation.

}

N o Y Ny

void moredelay()
//longerdelay
{

int 1i;
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for (i = 0; i < 20; i++)

outportb (0Oxeb, 0); // I0 port Oxeb No real device occu-
pies. Write a value to this port can realize delay function. You can
also choose other method according to the real situation.

}

Ak khkkhhhkhkhkhkhhkhkhkhhhrkhkhkhhhkhkhkhhk bk hkhh bk hkhkhk bk bk hkhkh bk bk hkhkhkrhkhkhhhkhkhhrhkhkhkhhkkkhhkhrkhkkxx*x
GPIO Simcodes

(take GPIO 00 and GPIO 07 as an example)

Output High to GPIO 00:

data = smbus_read byte (0x40, 0x03); //Read slave 0x40 register 3 byte
data &= Oxfe;//Set bit 0 as 0

smbus_write byte(0x40, 0x03, data)//write, set GPIO 00 as Output
data = smbus read byte(0x40, 0x01) //Read slave 0x40 register 1
data |= 0x01; //Set bit 0 as 1, High

smbus write byte(0x40, 0x01, data) //Write, Output High value

Read Input Value from GPIO 07:

data = smbus_read byte (0x40, 0x03); //Read slave 0x40 register 3 byte
data |= 0x80; //Set bit 7 as 1

smbus_write byte(0x40, 0x03,data) //Write, set GPIO 07 as Input

data = smbus read byte(0x40, 0x00) //Read slave 0x40 register

0. Then, the response value of bit 7 should know whether the input is
low or high.
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Appendix A

Programming the
Watchdog Timer



A1

A1A1

A1.2

The ITA-5231’s watchdog timer can be used to monitor the software operations and
take corrective action if the software fails to function within the programmed period.
This section describes the operation of the watchdog timer and procedures for pro-
gramming it.

The watchdog timer is built into the embedded controller and provides the following
user-programmable functions:

Can be enabled/disabled via software

Timebase is 100 ms

Each time limit is a word long

The event time can be set from 0 to OXFFFE

Writing OXFFFF to time limit ram will disable events

The timer can be set from 100 ms to 109.22 minutes

Generates and resets signal if the software fails to reset the timer before timeout

The watchdog timer logic can be accessed through the EC PM2 (power management
channel 2). PM2 is a LPC 1/O port channel. The PM2 channel includes one com-
mand/status port and one data port. The system can use the command port to send a
command to the EC or obtain the current port status. The system can send command
parameters or obtain the EC return data through the data port. Typically, 0x29A is the
command/status port and 0x299 is the data port.

Command/Status port: Port 0x29A
Action Description

Write  Send command to EC
Read Get EC 299/29A port status

The status that was read from 0x29A is described below.
Status from the command/status port

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit 0

X X X X X X IBF (input buffer full) OBF (output buffer full)

Note! 1. BIT 0 (OBF) - When the EC returns data to the 0x299 port, the OBF
~~ is set as “1”. The OBF is cleared to zero after the system reads
|7§, data from the 0x299 port.
2. BIT 1 (IBF) - When the system writes data or commands to 0x299
or 0x29A, the IBF is set as “1”. The IBF is cleared to zero after the
EC obtains data/command from the 299/29A port.
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Data Port: Port 0x299
Action Description Send
Write  data to EC Get
Read data from EC

Note! 1. After writing data/commands to the 299/29A port, the IBF will be
I—l set as “1”. Users must wait for the IBF to clear to zero, before writ-

=| ing the next data/commands to the 299/29A port.

2. If the EC command returns data, users can read the data from the
68 port when the OBF is set as “1”.

Watchdog Command

0x28  Start watchdog
0x29  Stop watchdog
0x2A  Reset watchdog
0x88 Read EC HW RAM
0x89  Write EC HW RAM

Watchdog HW RAM Address
Watchdog HW RAM is used to set the time limit and retain the event status.

Address Function Description
O0x57 Watchdog Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit1 BitO0
X

event flag X X X Pwr Btn WD Pin Reset SCI NMI
OX5E- Watchdog

reset delay 0 ~ OxFFFE, setup reset time
Ox5F time

Note! NMI - 1: NMI event sent; 0: NMI event not sent.

I;_ SCIl - 1: SCIl event sent; 0: SCI event not sent.

= RESET — 1: Reset event sent; 0: Reset event not sent.
WDPin — 1: WDPin event sent; 0: WDPin event not sent.
PwrBtn — 1: PwrBtn event sent; 0: PwrBtn event not sent.
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Example Program

//Wait IBF Empty
unsigned char ECWaitIBFEmpty ()
{

unsigned char Status;

do{

Status = inportb (0x293); //Read back Status

} while (Status & 0x02); //If IBF Set?

return Status;

//Write non-data command (no data) to EC

void EcWriteCmd (unsigned char cmd)

{

ECWaitIBFEmpty();//Wait IBF Empty outpor tb(0x292, (unsigned

char) cmd) ; //Write command

}

//Write standard command (include data) to EC
volid IT8528ECSetData (

unsigned char Cmd, //command
unsigned char Addr, //write address
unsigned char Value, //data

)

{
ECWaitIBFEmpty () ;
outportb (IT8528E HWM CMD PORT, Cmd);
ECWaitIBFEmpty () ;
outportb (IT8528E HWM DATA PORT, Addr);
ECWaitIBFEmpty () ;

outportb (IT8528E HWM DATA PORT, Value);

//Stop watchdog
void disable wdt ()

{

//Wait IBF Empty
//Write command
//Wait IBF Empty
//Write address
//Wait IBF Empty
//Write data

EcWriteCmd (0x29) ; //Write command 0x29 to stop watch dog
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//Start watchdog
void enable wdt( 1
nt time, //Time

int timebase //Time base: 0: second 1: minute

unsigned int time word;

EcWriteCmd (0x29); //Write command 0x29 to stop watch dog

if (timebase == 0) //Second base = 100ms * 10
time word = time * 10;
else //Minute base = 100ms * 600

time word = time * 600;

IT8528ECSetData (0x89,0x5E, (unsigned char) (time word>>8));//Use
command 0x89 to write time data hibyte to hw ram address 0x5E

IT8528ECSetData (0x89, 0x5F, (unsigned char) (time word&0x00ff)); //Use
command 0x89 to write time data lowbyte to hw ram address O0x5f

IT8528ECSetData (0x89, 0x57, 0x04); //Use

command 0x89 to write watchdog time event to hw ram address
0x57

//0x04:
Bit2 =1 , watchdog output as RESET

EcWriteCmd (0x28);///Write command 0x28 to stop watch dog
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Appendix B

Declaration of the
Presence Condition of
the Restricted
Substances Marking




BSMI RoHS [RAHMIE &H B IMIENHERR

Declaration of the Presence Condition of the Restricted Substances Marking

BTN AgE (M) . 1TA-5231
Equipment name Type designation (Type)

PR FHY R K HA B AT 5%
Restricted substances and its chemical symbols

R T o | VR |z | S
Unit H ” " |Hexavalent| Polybrominated | Polybrominated

Lead |Mercury| Cadmium chromium . .

(Pb) (Hg) (Cd) biphenyls diphenyl ethers

(Cr*6) (PBB) (PBDE)
BRI — O O @) @) @)
Il 2L A1
\ - @) @) O O O

(IB&R. B
N AR — O O @) O @)
HERAH — @) O @) @) @)
) — O O O @) @)
5 1 “GEM 0.1 wt %7 S “EH 0.01 wt %7 RIGRAMEZ Aot S B L Ao E
BEHAEE.

Note 1: “Exceeding 0.1 wt %” and “exceeding 0.01 wt %” indicate that the percentage content
of the restricted substance exceeds the reference percentage value of presence condition.

% 2. % O 7 FHERIAMI ML 11 5 o fr iR B T 4 L & AR

Note 2: “o” indicates that the percentage content of the restricted substance does not exceed
the percentage of reference value of presence.

% 3. “ — 7 RIGZIAR A E ZHARIEH
Note 3” The “-” indicates that the restricted substance corresponds to the exemption.
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Chinese Language
Safety Instructions
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Information




C.1

C.2

ZER

. EATANB R e AR R

2. EHEEGAUAPFMMtHEZ 2%,

3. %ﬁ%ﬁ%ﬁ%ﬁ%,%ﬁﬁ@ﬁ?%ﬁﬁo%K%ﬁ%ﬁ%ﬁ%ﬁ%gﬁﬁﬁ

4. BHAEF FEVRAR R, RS A [ A ZE A 2R S i B (1) B YR A R

5. A ANETEWRIRIE AL R A

6.  FAIEZCHERTIECR R A OB A WS F I b, RAMYIK T RE R BGR A R .

7. RSB O R S AR, B bR A E A, BAEE RSO,

8. HEH RS B R IRG LR, SRR TR VR R TR A A R .

9. R EIRAMEENMAGEEBIAE, WA T BIRAR B BT

10, EEVER M BT 5 A

11. ?%%%ﬁﬁﬁﬁﬁ%,%%ﬁﬁ%ﬁ%@%%,ﬁ%%ﬁ%ﬁ%%%@%@%
B

12, FEAE RIS A GER O, DA 5] kK B i .

13, EEANEEATITBHRRM . A THEMRIEI 24, 55 AR RERE I L REAT AT B 2% A -
WHE R AN, &5 BN B AR
W ERRAREUE IR

R T RSN 5

FRE A R R T A A VR I BR B A

AR R E R AR, ol S I P T AR e I A

Rt R VA Bl R

A B R ) AN R

14, EEAEE R S T IR R i S 1 BR Y, BOAREMIA -25° C
(-13° F) 8iEiA 60° C (140° F), HAITTRE & a5 .

15, Bb&ASES, EANRET, ZEMTREIENERETE. FEMEERT,
A 6 75 B8 B B ER BT B AT AT B4

16, AgE ARG O, B E OIS CCC BB BRAR .

HRE: ERECE T RO R R R R, W SR R B R IERE, A B G

B [DRISE, SR DA R St pl o 8 1 R) — el B0 [R) 45 T R I B T AT B 4. sh R iR

3 T R s R HE R Rt

HpE TEC 704-1:1982 HIHE, #HAF BT EN BB A T &% 70dB (A) .

GEEW: ZEERRTE 1EC 704-1 MIER, WA 5% H N B EREVE A KT

L E(T.

B,

RV, PR v AH N S R AN AR R R SR AR T B B, R A ISR R AR [E] AN
I, BB bk SR AT S B

H B8 &

52 & jth 38 B X
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