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The documentation and the software included with this product are copyrighted 2021
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-460 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 will be billed according to the cost of replacement mate-
rials, 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. 2001046000 Edition 1
Printed in Taiwan November 2021
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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 questions 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 busi-
ness day. We are always ready to give advice about application requirements or spe-
cific information regarding the installation and operation of any of our products.
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Before setting up the equipment, check that the items listed below are included and
in good condition.

B 1 xITA-460 series industrial computer
B 1 xITA-460 accessory box

If any of the above items are missing or damaged, contact your distributor or sales
representative immediately. We have carefully inspected the ITA-460 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-460, check it for signs of ship-
ping 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 representa-
tive immediately. Also, please notify the carrier. Retain the shipping carton and pack-
ing material for inspection by the carrier. After inspection, we will make arrangements
to repair or replace the unit.

This equipment has been tested and found to comply with the limits for a Class A dig-
ital device, pursuant to part 15 of the FCC Rules. These limits are designed to pro-
vide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Opera-
tion of this equipment in a residential area is likely to cause harmful interference. In
this event, users are required to correct the interference at their own expense.

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

Caution! Cautions are included to help prevent hardware damage and data

losses.

A 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 man-
ufacturer. Discard used batteries according to the manufacturer's
instructions.”

Note!  Notes provide additional optional information.
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10.
11.

12.
13.

14.

15.

16.

17.

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

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

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

Protect the equipment from humidity.

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

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

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

Position the power cord away from high-traffic areas. Do not place anything over
the power cord.
All cautions and warnings on the equipment should be noted.

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

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

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

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.

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

B The equipment has been dropped and damaged.

B  The equipment shows obvious signs of breakage.

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.
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10.

1.

12.

13.

14.

15.

16.

17.

Lisez attentivement ces consignes de sécurité.

Gardez ce manuel pour référence future.

Déconnectez cet équipement de toute prise secteur avant de le nettoyer. Utili-

sez un chiffon humide. Ne pas utilisez de liquide ou de sprays détergents pour

le nettoyage.

La prise de courant doit étre située prés de I'équipement et doit étre facilement

accessible.

Gardez cet équipement a I'abri de I'humidité.

La chute de I'’équipement pouvant 'endommager, celui-ci doit étre installé

surune surface stable.

Les ouvertures du boitier sont nécessaires au refroidissement de I'appareil.

Veillez a protéger I'appareil contre la surchauffe. Ne pas couvrir less ouvertures.

Assurez-vous que la tension de la source d'alimentation est correcte avant de

brancher I'appareil a la prise de courant.

Placez le cordon d'alimentation de maniére a éviter que des personnes

marchent dessus. Veillez a ce qu’aucun objet ne soit placé sur le cordon d’ali-

mentation.

Tous les conseils et avertissements concernant ce matériel et son utilisation

doivent étre lus et compris.

Si lI'appareil n’est pas utilisé pendant une longue période, débranchez-le de la

source d'alimentation pour éviter les dommages causeés par des surtensions

transitoires.

Ne jamais verser de liquide dans une ouverture. Cela peut provoquer un

incendie ou un choc électrique.

Ne jamais ouvrir I'équipement. Pour des raisons de sécurité, I'équipement ne

peut étre ouvert que par du personnel qualifié.

Si l'une des situations suivantes se présente, faites vérifier le matériel par le

personnel de service:

B Le cordon d'alimentation ou la prise est endommageé.

B Du liquide a pénétré dans l'appareil.

B |'équipement a été expose a I'humidité.

B L'équipement ne fonctionne pas bien, ou vous ne pouvez pas le faire
fonctionner selon le manuel d'utilisation.

B |'appareil est tombé et est endommagé.

B ['équipement présente des signes évidents de casse.

Ne pas laissez ce matériel dans un environnement ou la température de stock-

age peut descendre en dessous de -40 °C (-40 °F) ou étre supérieure a 70 °C

(158 °F). Ceci pourrait endommager I'équipement. L'équipement doit étre main-

tenu dans un environnement controlé.

ATTENTION: Risque d’explosion si la batterie est remplacee de maniere incor-

recte. Remplacer uniquement avec un modéle recommandé par le fabricant, et

éliminer les piles usagées selon les instructions du fabricant.

ATTENTION: Pour éviter tout risque d'electrocution, cet équipement ne doit étre

branché qu'au réseau d'alimentation avec une terre de protection.

Conformément a la norme CEI 704-1:1982, I'opérateur ne doit pas expérimenter un
niveau sonore supérieur a 70 dB (A).

AVERTISSEMENT: Ces consignes suivent la norme CEl 704-1. Advantech décline
toute responsabilité concernant I'exactitude des déclarations contenues dans ce doc-
ument.
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Follow these simple precautions to protect yourself from harm and the products from
damage.

B 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.

B 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.

The computer features a battery-powered real-time clock circuit. The battery is at risk
of exploding if incorrectly replaced. Replace only with same type recommended by
the manufacturer or an equivalent. Discard used batteries according to the manufac-
turer's instructions.

Disposal of a battery into fire or a hot oven, or by mechanically crushing or cutting the
battery, can result in an explosion.

Risque d’explosion si la batterie est remplacee de maniere incorrecte. Remplacer
uniquement avec un modéle recommandé par le fabricant, et éliminer les piles
usageées selon les instructions du fabricant.

Eliminer une batterie dans un feu ou un four chaud, ou écraser ou couper
mécaniquement une batterie peut provoquer une explosion. Veillez a connecter le
cordon d'alimentation a une prise de courant avec mise a la terre.

Vii ITA-460 User Manual



ITA-460 User Manual viii



Contents

— )
[V SN

1.4

1.5

2.1
2.2

2.3

3.1
3.2

3.3

34

(@ AV =Y VA (=) 2, |

INEFOAUCHION ...t 2
SPECIICAIONS ..o 2
Power INformation ..........c..euiiiiiiiiii e 2
Table 1.1: Power INput ..o, 2
Environmental Specifications ............cccccoiiiiiiiiiii e, 3
Table 1.2: Environmental Specifications ..............ccccoeeeiiiinnnn.n. 3
SyStemM Diagram.........ooiiiiiiiee e 4
Figure 1.1 ITA-460 System Diagram ..........ccccceevvcunveeeeniieieeennnne. 4
Figure 1.2 ITA-460 Exploded Diagram ............ccccuveeieiiinaninniinnns 5
Table 1.3: Parts List........ooooe e 5

H/W Installation......c.cocvvevvcvcrceivnevevenann 1

INEFOAUCTION ... e 8
Jumpers and CONNECIOIS ... 8
2.2.1  Jumper DeSCripioN .........cuuuuiuiiiieiiie e 8
2.2.2 Jumper and Connector Locations............ccccovevveeeeeeieeeieciiieiiee, 9
Figure 2.1 Jumper and Connector Locations on Main Board ...... 9
Table 2.1: Jumpers List .......ccoooieiiiiiiiii e 9
Table 2.2: JCMOS1 (Clear CMOS Settings) .......ccvveeeeeeieiiicnnns 10
Table 2.3: PSON1 (System AT/ATX mode option).................... 10
Table 2.4: JME1 (System ME mode option)..........cc.cceeeeiinnnnnees 10
Table 2.5: TERM1 (COM port RS-485 termination option)........ 11
1L @ I 070 o1 aT=Te1 1o = SRS 12
Figure 2.2 ITA-460 /O VIEW ........cvvmiieiiieeeeee e, 12
2.3.1 COM CONNECION......uiiiiiiiiiiiee et ee e e eees 12
Table 2.6: COM Connector Pin Definitions..............ccccceevnnneen. 12
2.3.2  AUIO CONNECION .....eiiiiiiiiiiie ettt e s et ee et ee e s ee e e e 13
Table 2.7: Audio Connector Pin Definitions...........c.cccccoeeeinnen. 13
2.3.3 Power Input CoNNECIOr ...........cuuiiiiiieieeee e 13
Table 2.8: Power Input Connector Pin Definitions..................... 13
2.3.4 Ethernet CONNECIOr.......ocuviiiiiiiiiiie e 13
Table 2.9: Ethernet Connector Pin Definitions .............ccccccu... 13
2.3.5 LED INICAOrS ....uuuiiiiiiieiieei it 14
Table 2.10:LED INdicators ... 14

INEFOAUCHION ..o e 16
MSATA INStallation........ccoueeii e 16
Figure 3.1 Bottom screw locations............ccccoeeevveiniieieeee e, 16
Figure 3.2 SSD Bracket screw locations ............ccccceeveeeeeeneennn. 16
Figure 3.3 Mini PCle and mSATA Locations on Main Board..... 17
SSD INStallation......eeeiie e 18
Figure 3.4 SSD Bracket (1).....ccccoeimiriiieie e 18
Figure 3.5 Dual-SSD SocKket (2) ....ccccvvviieeeeeieeiieiciieeieee e, 18
Figure 3.6 SATA Cable Assembly .......cccccceeeviiiiiiiiiiiniiieeeeee, 19
Figure 3.7 SSD Screw locations.........cccceeveeeeeiviiciiiieeieee e, 19
Figure 3.8 SSD socket screw locations ...........cccccvveeeeeeeeeenen. 19
Figure 3.9 SATA cable locations ........cccccceeeeviiiiiciiiiiinieee e, 20
CPU INStallation ..........cooiiiiiiiiie e 21
Figure 3.10Top cover screw locations .............cccccvvvveieeieeeeneennn, 21

iX ITA-460 User Manual



3.5

4.1

42

43

4.4

4.5

ITA-460 User Manual

Figure 3.11CPU thermal pad location ..........ccccceveiiiieeniinnneennn. 21

Figure 3.12CPU SoCKet.........cooviiiiiiiiiiiiii e 22
RTC Battery Installation .............ccoeeiiiiiiii e 23
Figure 3.13RTC battery location............ccccceeriieieriiiiieiniiiieeen 23

BIOS Settings...ccccccceiviiiiciniccnnne. 25

INEFOAUCTION ... e 26
Figure 4.1 Main setup SCreen ..........cccuueieeiiiiiiiiieiiieeeee e 26
ENtering SEIUD ..oooiiiiieeie e 26
Figure 4.2 AMI BIOS information screen..........cccccoecvvveeeeeienennnn. 26
MaIN SEIUP ... 27
Figure 4.3 Main Setup SCreen........ccccoeeevivieeicciiieee e 27
Advanced BIOS Features Setup..........ccoooeiiiiiiiiieieieeecceeee e 28
Figure 4.4 Advanced BIOS Features Setup Screen.................. 28
4.4.1 Platform Misc Configuration............cccceeeeiiieeeeeiniieee e 29
Figure 4.5 Platform Misc Configuration ............cccccecvviiiiiinnenn. 29
4.4.2 CPU Configuration.........cccceeeeeiuiieieeeiiieeee e 30
Figure 4.6 CPU Configuration ..........ccccccccvveriiiiiien e 30
4.4.3 Power & Performance..........cccoooeiiiiiiiiiie e 31
Figure 4.7 CPU Power & Performance...........cccccccovvvviveeninnnnnn. 31
4.4.4 PCH-FW Configuration ..........cccceeeiiiiiieeeiiiiiee e 32
Figure 4.8 PCH-FW Configuration...........ccccoovuviiveiiiiiieeeeeeen, 32
445 Trusted COMPULING .....ocviiiiiiiiiie e 33
Figure 4.9 TPM Settings.....ccccvviviiiiiieiiiieiece e 33
4.4.6 ACPISEtliNg ....cveiiiiiie i 34
Figure 4. 10ACPI SettingS ......ccceviiiiiieiiiieie e 34
447 SMART SEtlNgGS .eeeeeeiiiiiiieeeiciieiie e seee e see e ae e 35
Figure 4. 11SMART SettingS........ccouvviiiiiiiiiiiiieiee e 35
4.4.8 Ignition Configuration............cceeeviiiiiiiiiiiie e 35
Figure 4.12Ignition Configuration ...........cccccevviiiiiiiniiiiee e, 35
4.4.9 1T8528 HW MONION....cciuuiiiiiiieiiie ittt e 36
Figure 4.13PC Health Status.........cccceeviviiiee e, 36
4.4.10 Second Super 10 Configuration...........cccccevevieiiiiinie s 36
Figure 4.14Super IO Configuration...........cccccovvveiviiiiiineieieeen, 36
Figure 4.15Serial Port 1 Configuration ............cccccceveiiieeeeccnnnen. 37
Figure 4.16Serial Port 2 Configuration ............cccccceveeiiiveee e, 37
Figure 4.17Serial Port 2 Configuration ............cccccceveeiiveee e, 38
4.4.11 S5 RTC Wake Setting.......ccceeiiiiiieeiiiiiie e 39
Figure 4.18S5 RTC Wake Settings .......ccccccveeeiiivieeeriieeie e 39
4.4.12 Serial Port Console RedireCtion.............cccueuiiiiieriiieinniiie e 40
Figure 4.19Serial Port Console Redirection ............cccccccvvvvnennen. 40
4.4.13 Intel TXT INformation ..........cccoeiiiiiiiiieiie e 41
Figure 4.20Intel TXT Information...........cccccvviviiiiiiiniiiieeee e, 41
4.4.14 USB Configuration .........ccceeiiiiiirie et eeeee e 42
Figure 4.21USB Configuration..........cccceeveviiiiieiiieiiiee e 42
4.4.15 CSM Configuration .........cccceeeeviiiie i 43
Figure 4.22CSM Configuration ............cceovueeeeeniiieeeneseeee e 43
4.4.16 Network Stack Configuration ...........cccccceiviiiiiiiiiiin e 44
Figure 4.23Network Stack Configuration.............ccccececuvvvrvnnnnen. 44
Chipset Configuration ...........ccueer oo 45
Figure 4.24ChipSEt ......uviiiiiiiiiiii e 45
451 System Agent (SA) Configuration.............cccoeveviciiiiniesiiciin e 46
Figure 4.25System Agent (SA) Configuration ..........cccccceevvineenn. 46
4.5.2 Graphics Configuration .............ceeeviuiiieeeiiiiie e 47
Figure 4.26Graphics Configuration............ccccccvvvviiicinnininennn, 47
453 PEG Port Configuration ..........c.cccceeeeciiiie i 48
Figure 4.27PEG Port Configuration............ccceeviieeeiseiie e 48
Figure 4.28PEG Port Feature Configuration ............cccccceevuneen. 48
X



4.6
4.7

4.8

Chapter 5

5.1
5.2
5.3

Appendix A

A1

Appendix B

Appendix C

C.1
C.2

4.5.4 Memory Configuration............cooccueeeriiiiieen e 49

Figure 4.29Memory Configuration ............cccccceviiiiiiniiiieie s 49
4.5.5 PCH-IO Configuration ...........ccoooiuiiir i 50
Figure 4.30PCH-IO Configuration..........cccooveeeiiiiiieei e 50
4.5.6 PCIl Express Configuration.............ccoooiiieeriiiiiieen e 51
Figure 4.31PCl Express Root Port ..........c.oeeeiiiiiiieiie s 51
Figure 4.32PCIl Express Root Port Setting ...........ccccceiviieeeeens 51
4.5.7 SATA and RST Configuration .............ccccceiiiiiieeniiiiieen e 52
Figure 4.33SATA Configuration............ccccovvueeeiiniiieee e 52
4.5.8 USB Configuration ..........cccueeeiiiiiiier e 53
Figure 4.34USB Configuration...........ccccceiiiieeieiiiiiee e 53
4.5.9 Security Configuration...........ccoccuueeriiiiieen e 54
Figure 4.35Security Configuration .............ccocciiiiiiiiniiiiiecn s 54
4.5.10 HD Audio Configuration ............ccccciiiiiiiiiiniie e 55
Figure 4.36HD Audio Configuration............ccccccoiiiiieeriiiiieen s 55
SECUIY ettt ettt e e b e e e e 56
Figure 4.37SeCUritY......coocuuiiiiiiiiiiie e 56
BOOT .. s 57
Figure 4.38B0O0t .........ooiiiiii e 57
SAVE & EXit.. i 58
Figure 4.39Save & EXit........oooiiiiiiiiiiii e 58

Driver Installation ......cccevvvvieienenee.. 59

Before you begin ........ccoiiiiiie it 60
INEFOAUCTION ... e 60
WiNdOWS DrivVer SETUP........uuiiiiiiiieieie et 60

Watchdog Timer ......ccccvveeviiieeniiieennnn .61

Programming the Watchdog Timer ... 62
A.1.1 Watchdog Timer OVEIrVIEW............ccueevieieeeeieieieceee e 62
A.1.2 Programming the Watchdog Timer.............c.ccvvviviiiieveviiviinnnn, 62
Table A.1: Watchdog (Warm Reset) Step by Step .................... 62
Table A.2: Watchdog (Warm Reset) Sample Code. ................... 63

BSMI RoHS Declaration.....................65

Chinese Language Safety Instructions
and Battery Information.....................67

o ot 1= - 68
LY F=7 WP PP 68

Xi ITA-460 User Manual




ITA-460 User Manual Xii



Chapter

Overview

M Introduction

B Specifications

B Power Information

B Environmental Specifications
B System Diagram




1.1

ITA-460 is a compact and vehicle computer equipped with a 8th/9th generation
Intel® CoreTM i processor, wide voltage input range and special power protection
surges design guarding against system damage from transient power. Specifically
designed for intelligent transportation and road surveillance applications, It can work
in extreme environments with features like the wide working temperature range (-25-
60°C) and anti-shock/vibration to pass MIL-STD-810G; this power- ful computing
platform can withstand 24/7 operation.

1.2

B CPU: Intel® 8th/9th Gen Core™ i CPU socket (LGA1151)

B PCH: Intel® H310 chipset

B System Memory: Onboard 8/16 GB DDR4 2400/2666 MHz and One SO-RIMM
memory socket up to 32GB

B Graphic: H310: Intel® HD Graphics 610, supports DirectX 12

B Display: HDMI : 3840x2160 @ 30 Hz

B Storage: Supports 2 x 2.5" SSD and 1 x Full-size mSATA (on main board)

B Expansion: 3 x Full-size mini PCle ( 1 with SIM card slot for WWAN)

B Watchdog Timer: Single chip watchdog 255-level interval timer, setup by soft-
ware

B Ethernet: 2 x 10/100/1000Mbps with M12 X-coded (F) controller: Intel 1210-IT

B USB:2xUSB 3.0 (Type A)

B Series 1/0: 2 x RS-232/422/485, auto-flow control, DB9 type

B Audio: High Definition Audio (HD) by M12 A coded x 1 (1 x line out and 1 x mic
in)

B Dimensions (W x H x D): 190 x 70 x 220 mm

B Net Weight: 4 kg

1.3
DC-In Voltage 12V / 24V
Voltage Range 9 ~ 32V (Power input constraint at low power 8~9.6V)
. Typical: 33W
Power Consumption Maximum: 95W
Power Connector 1 x M16 (M) 6-pin
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1.4

Operating Temperature -25 ~ 60 °C (-13 ~ 140 °F) with industrial

Storage Temperature -40 ~ 85 °C (-40 ~ 185 °F)

Humidity 95% @ 40 °C, non-condensing

Vibration 3 Grms @ 5 ~ 500 Hz, random, 8 hr/axis (SSD/mSATA)
Bump 30G Peak acceleration 11 ms duration

Safety/EMC UL, CCC, BSMI, CE, FCC, Emark

The shock and vibration test were conducted according to the requirements for MIL-
STD-810F, Category 1 - Body mounted, Class B.

The wire of the protective earthing conductor shall be green-and-yellow, 18 AWG
min. and connecting to earth of building.

Ensure that the voltage of the power source is correct
before connecting the equipment to a power outlet. The
power outlet socket should have grounded connection.
or See Enclosure / Manual for equivalent details.

"This product is intended to be supplied by an UL certified
power supply or dc source suitable for use at minimum Tma
60 degree C whose output meets SELV or ES1 and is rated
9-32Vdc, 8.2A min., if need further assistance, please con-
tact Advantech for further information."

Protective earthing is used as a
safeguard
(if using Class | power sources)

Instruction/Installation/Safety
Manual
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1.5 System Diagram
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Figure 1.2 ITA-460 Exploded Diagram
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2.1

The following sections show the internal jumper settings and external connector pin
assignments for configuring the system according to application requirements.

2.2

2.21

ITA-460 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
any concerns about the best hardware configuration for your application, contact
your local distributor or sales representative before making any changes. For most
connections, 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.

foocooooocooooDoODoDOCObOOOEOOO0D0000 BBE0E |3
0

g woull
FE]

lIIIIIIIIIIIIII!I\IIIIII\IH.. IHIII\IIIIIIIIIII IllIIIII I
= \;:_) |l\|l|l|l| ll\llll - llllllllll“llllil‘l \IIII
;

)

e}

b, | COCORCOTOCONm oo [ /"

o,
o

NN

PSON1 JCMOS1 JME1  TERM1

Figure 2.1 Jumper and Connector Locations on Main Board

Name Function

JCOMS1 Clear CMOS

PSON1 System AT/ATX mode option

JME1 ME jumper mode option

TERMA1 COM port RS-485 termination option
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ITA-460 single board computer contains a jumper that can erase CMOS data and
reset the system BIOS information. Normally this jumper should be set with pins 1-2
closed. If you want to reset the CMOS data, set CMOS1 to 2-3 closed for just a few
seconds, and then move the jumper back to 1-2 closed. This procedure will reset the
CMOS to its default setting.

CMOSH1 Clear CMOS
Footprint 3x1Pin
Setting Function
(1-2) Normal (Default)
(2-3) Clear CMOS
2222
ITA-460 supports AT or ATX mode and default is ATX module. If you want to change
to AT mode you can find AT/ATX mode jumper on the motherboard.
PSON1 System AT/ATX mode option
FootPrint 3 x1Pin
Setting Function
(1-2) AT module
(2-3) ATX module
2223

ITA-460 supports ME Enable & Disable and the default is “Disable”. If you want to
change the ME mode you can set ME mode jumper on the motherboard

JME1 System ME mode option
FootPrint 3 x1Pin

Setting Function

(1-2) ME Enable (Default)

(2-3) ME Disable

ITA-460 User Manual 10
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ITA-460 single board computer contains a jumper that can set Watchdog mode.

TERM1 COM port RS-485 termination option
3x2Pin
open
110 O 2
3|]OC O|4
5O O]|6
FootPrint
closed (1-3) and (4-6)
1 O|2
3 4
510 6
Setting Function
(1-2) COM1 RS-485 has termination
(1-3) COM1 RS-485 has no termination (Default)
(4-6) COM2 RS-485 has no termination (Default)
(5-6) COM2 RS-485 has termination

11
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2.3 1/0 Connectors

HDMI

Antenna LED-Power/DATA/LAN1/LAN2

'
\ 2 y s = R B -

DIO COM USB 3.0 Audio LAN1/LAN2

Figure 2.2 ITA-460 1/0O View

2.3.1 COM Connector

ITA-460 is equipped with two RS-232/422/485 DB9 connectors. The default setting is

RS-232 RS-422 RS-485
Pin Signal Name Signal Name Signal Name
1 COM1 RTS COM1 TX+ DATA-
2 COM1 RX COM1 TX- DATA+
3 COM1 TX COM1 RX+ NC
4 COM1 CTS COM1 RX- NC
5 GND GND GND
6 COM2 RTS COM2 TX+ NC
7 COM2 RX COM2 TX- NC
8 COM2 TX COM2 RX+ NC
9 COM2 CTS COM2 RX- NC

ITA-460 User Manual 12
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2.3.2

/@@
I‘ .0. |
G
Pin Signal Name Pin Signal Name
1 Line OutR 5 Audio GND
2 Line Out L
3 MIC_R
4 MIC_L
2.3.3
Pin Signal Name
1,2 +8VDC~+36VDC
3 IGNITION Connect + VDC over 5V to trig ignition
4,5 GND
6 PWRBTN Contact GND to trig power button
234
ITA-460 provides three 10/100/1000 Mbps Ethernet ports with an M12, X-coded con-
nector.
Pin Signal Name Pin Signal Name
1 MDIO+ 5 MDI3+
2 MDIO- 6 MDI3-
3 MDI1+ 7 MDI2-
4 MDI1- 8 MDI2+

13 ITA-460 User Manual



2.3.5

The ITA-460 front panel features LEDs that are used to indicate system health and
active status. The LED indicator behaviors are explained in the table below.

Item LED Status Color Description

1 PWR On Blue The system is powered on and secure.
Off

5 DATA On Red Data is.being received/transmitted
Off Not active
On Green System fault alarm

3 Ethernet off y

ITA-460 User Manual
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Chapter

System Setup

H mSATA Installation
H ITA-EM Module Installation
B RTC Battery Installation




3.1 Introduction

The following sections provide instructions for installing the hardware modules into
the ITA-460 system.

3.2 mMSATA Installation

ITA-460 features one mSATA slot on the main board and three mini PCle slots on the
carrier board.

| T .ﬁ .

ADVANTECH

e

Figure 3.2 SSD Bracket screw locations

ITA-460 User Manual 16
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Figure 3.3 Mini PCle and mSATA Locations on Main Board

Loosen the screws and open the bottom cover of the device.
Loosen the screws to remove the dual-SSD bracket.

Insert the mSATA or mini PCle module.

Affix the module in place using two screws.

17 ITA-460 User Manual




3.3 SSD Installation

ITA-460 is equipped with one SSD bracket' that features Dual SSD socket?. To install
an SDD, follow the instructions provided on the next page.

Figure 3.5 Dual-SSD Socket (2)

ITA-460 User Manual 18



ADVANTECH

2.5" SATA N Industrial SSD
SQF -S25AMM-64G-SBE

| O

AD1 2104012200022
G4G8 (LBA 125 045 424)
FAN SBFMAO1]
MLC
DC+5V ~20A
Manufacture date 2021 04
R-RELAAD-SQF S25.840MLC

A waR RN \
|
|}

O @ M- gnons &

CEFC e

Figure 3.6 SATA Cable Assembly

Figure 3.7 SSD Screw locations

Figure 3.8 SSD socket screw locations

ITA-460 User Manual
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Bottom SDD
Power cable

TopSDD
Power cable

Ui Wi i1

QSS IPLASNPUL I VAVS .6 T

Bottom SDD
Signal cable

Top SDD
Signal cable

Figure 3.9 SATA cable locations

1. Assemble SATA cable with SSD.

2. Install the SSD onto the socket and secure it in place using eight screws two
sides.

3. Install the SSD socket onto the bracket and secure it in place using four screws.
4. Install the SATA cable on the MB.

ITA-460 User Manual 20



3.4 CPU Installation

D
I! I

|

Figure 3.11 CPU thermal pad location
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Figure 3.12 CPU Socket

1. Loosen the screws and open the Top cover of the device.
2. Tap the CPU thermal pad on the VC of Top cover.
3. Install the CPU onto the CPU socket.

ITA-460 User Manual 22



3.5 RTC Battery Installation

P
J.
l‘.
1B,
N

°

T

Figure 3.13 RTC battery location

1. Open the bottom cover.
Insert the RTC battery into the holder and connect the cable.
Fix the BTC battery onto the top of USB conn. via double sided foam tape.

Note! The RTC battery settings can be configured using the BIOS Setup utility.

The +VBAT should be >2.6V. The standard battery lifetime is 3 years+.
Users can change the RTC battery according to voltage requirements.
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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-460 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.

2021 Amer ican Megatrends, Inc.

Aptio Setup Utility - Copyright (C)

BIDS Information
BIOS vendor

Core Version
Compliancy

Project Version
Build Date and Time
Access Level

Suystem Time
FPower Type

American Megatrends
5.0.1.3 0.45 x64
UEFTL 2.7 3 BIELB
I460000HCE0XK014
04/29/2021 16:58:05
Administrator

[Hed /14,2021]
[17:06:57]
AT

set

switch between Date elements.

the Date. Use Tab to

pefault Ranges:

Year: 2005-2099

Months: 1-12

Daus: dependent on month

++: Select Screen

Ti: sSelect Item

Enter: Select

+/=: Change Opt.

Fl: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save & Exit

ESC: Exit

Figure 4.1 Main setup screen

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 NVRAM area so it
retains the setup information 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
Mcgqtrends

Figure 4.2 AMI BIOS information screen
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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.

Sustem Date

Figure 4.3 Main Setup Screen

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
<Tab> 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 format.
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4.4

Advanced BIOS Features Setup

Select the Advanced tab from the ITA-460 setup screen to enter the Advanced BIOS
setup screen. You can select any of the items in the left frame of the screen, such as
CPU configuration, to go to the sub menu for that item. You can display an Advanced
BIOS Setup option by highlighting it using the <Arrow> keys. All Advanced BIOS
Setup options are described in this section. The Advanced BIOS Setup screens are
shown below. The sub menus are described on the following pages.

Sustem A
CPU Conf iguration Y CPI Parameters.

Fower & Performance

FPCH-FHW Configuration

Trusted Comput ing

ACFI Settings

SMART Settings

Ignition Configuration

ITBS28 HH Monitor

Second Super I0 Configuration
55 RTC Wake Settings

Serial Fort Console Redirection
Intel TXT Information

USB Confliguration

CSH Configuration

NvMe Configuration

++: Select Screen

Ti: Select Item
Enter: Select

+£=: Change Opt,

Fl: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save & Exit

ESC: Exit

YYvTTYTYYYTYTYYYYY

v

Network Stack Configuration

Figure 4.4 Advanced BIOS Features Setup Screen
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4.4.1 Platform Misc Configuration

Aptio Setup Utility - Copyright (C) 2018 American Megatrends, Inc.

Native PCIE Enable [Enabled]

Figure 4.5 Platform Misc Configuration

B Platform Misc Configuration
— Native PCIE Enable
PCI Express Native Support Enable/Disable. This is only available in Vista.
— Native ASPM

On enable, Vista will control the ASPM support for the device. If disabled, the
BIOS will.
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This page shows the version, mode, type, and SKU of the ME firmware built-in BIOS.

Aptio Setup Utility - Copyright (C) 2021 American Megatrends, Inc.
Advanced
To turn onsoff the MLC
BRI Cont (CERES o8 streamer prefetcher.
Type Intel(R) Core(TM)
i7-9700TE CPU @ 1.B80GHZ
0xX906ED
Speed 1800 MHz
L1 Data Cache 32 KB x 8
L1 Instruction Cache 32 KB % 8
L2 cache 256 KB X B
L3 Cache 12 MB
L4 Cache N/A
VMK Supported g
Supported
-sutiad #+: Select Screen
T1: select Item
Adjacent Cache Line Prefetch [Enab led] Enter: Select
Intel (vMX) Virtualization [Enabled] +/=: Change Opt.
Technology F1: General Help
Active Processor Cores [ALl] F2: Previous Vvalues
AES [Enabled] F3: Optimized Defaults
Intel Trusted Execution Technology [Disabled] F4: Save & Exit
Allas Check Request [Disabled] ESC: Exit
DPR Memory Size (MB) 4
Reset AUX Content [nol

e AL R 31 211 . ‘Cooir isMh. (C) 004 fumrican Wegatrends, Tnc. oo W8

Figure 4.6 CPU Configuration

Hardware Prefetcher

Hardware Prefetcher is a technique that fetches instructions and/or data from
memory into the CPU cache memory well before the CPU needs it to improve
the load-to-use latency. You may choose to Enable or Disable it.

Adjacent Cache Line Prefetch

The Adjacent Cache-Line Prefetch mechanism, like automatic hardware
prefetch, operates without programmer intervention. When it is enabled through
the BIOS, two 64-byte cache lines are fetched into a 128-byte sector, regardless
of whether the additional cache line has been requested or not. You may choose
to Enable or Disable it.

Intel Virtualization Technology

This feature is used to Enable or Disable Intel Virtualization Technology (IVT)
extension. It allows multiple operating systems to run simultaneously on the
same system by creating virtual machines, each running its own x86 operating
system.

Active Processor Core

Use this item to select the number of processor cores you want to activate when
you are using a dual or quad core processor.

AES

Enable or Disable CPA advanced encryption standard instruction.

Intel Trusted Execution Technology

"Enable or Disable" utilization of additional hardware capabilities provided by
Intel Trusted Execution Technology. Changes require a full power cycle to take
effect.

Rest AUX Content

Reset TPM AUX content. TXT may not be functional after AUX content gets
reset.
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4.4.3 Power & Performance

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

Power Config

Figure 4.7 CPU Power & Performance

B Power Config
Select the power configuration as Max or Limit to 35W
BE Boot Performance
Select the performance state that the BIOS will set before OS handoff.
B Intel(R) Speedstep(tm)
Allows more than two frequency ranges to be supported.
B Turbo Mode
Turbo mode.
B C states
Intel C states setting for power saving.
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4.4.4 PCH-FW Configuration

Figure 4.8 PCH-FW Configuration

B PCH-FW Version
PCH-FW page shows Intel ME FW information.
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4.4.5 Trusted Computing

Aptio Setup Utility - Copuright (C) 2018 American Megatrends, Inc.

Security Device Support [Disable]

Figure 4.9 TPM Settings

B TPM Support

“Enable or Disable” TPM Support. You can purchase Advantech LPC TPM mod-
ule to enable TPM function. P/N: PCA-TPM-00B1E.
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4.4.6 ACPI Setting

Aptio Setup Utility - Copyright (C) 2018 American Megatrends, Inc.

Enable ACPI Auto Configuration [Disabled]

Figure 4.10 ACPI Settings

H Enable Hibernation

Enable or Disable Hibernation (OS/S4 Sleep State). This option may not be
applied in some OS.

B ACPI Sleep State

Auto or S1 only or S3 only ACPI Sleep State.
B Lock Legacy Resources

Enable or Disable Lock Legacy Resources.
B S3Video Repost

Enable or Disable S3 Video Repost.
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4.4.7 SMART Settings

Aptio Setup Utility - Copyright (C) 2018 American Megatrends, Inc.

SMART Self Test [Disabled]

Figure 4.11 SMART Settings

B  SMART Self Test
Enable or Disable SMART Self Test on all HDDs during POST

4.4.8 Ignition Configuration

Aptio Setup Utilify - Copyright ( C) 2021 American Megat rends, Inc.

Advanced

1
Ignition Configuration Power Control Mode Help

++: Select Screen

Ti: select Item

Enter: Select

+/=: Change 0pt.

Fi: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save & Exit

ESC: Exit

Figure 4.12 Ignition Configuration
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Aptio Setup Utility - Copyright (C) 2021 American Megatrends, Inc.

Enabled/Disabled Hatchdog
Timer.

B8 HHd MOonlitor

version I1282CX0002

CPU ACPI Shutdown Temperature [Disabled]
CPU Warning Temperatrue iDisa?led]
System Temperature - +qd.c

CPU Temperature : 47 C
VBAT : +2,972 V
+12V : +11.960 V
+5V : +5.014 V
Input DC : +24.011 V

“++: Select Screen
T4: Select Item
Enter: Select
: Change Opt.

: General Help

: Previous Values

: Optimized Defaults
4: Save & Exit

Figure 4.13 PC Health Status
B CPU(PECI) Warning Temperature

Use this item to set the CPU warning temperature. When the system reaches
the warning temperature, the speaker will beep.

B CPU(PECI) ACPI Shutdown

Use this item to set the ACPI shutdown temperature. When the system reaches
the shutdown temperature, it will be automatically shut down by the ACPI OS to
protect the system from overheating damage.

B  Watchdog Timer
To Enable or Disable Watchdog Timer.

4.4.10
ITA-460 supports 2 x RS-232/422/485 via DB9 cables in accessory box

Aptio Setup Utilify - Copyright (C) 2021 American Megatrends,
ed

0 ont lguration Set parameter a5 Sk \
1 (COMA)
NCTS114DSEC
> erial Port 2 Configuration
++: Select Screen
Ti: Select Item
Enter: Select
+/—-: Change 0Opt.
F1: General Help
F2: Previous value
F3: Optimized Default
F4: Save & Exit
ESC: Exit

71. Copyright (C 2021 Amer ican Megatrends

Figure 4.14 Super 10 Configuration

» INC.

ITA-460 User Manual 36



Inc.

Serial Port [Enabled]

Figure 4.15 Serial Port 1 Configuration

etup Utility

Advanced
Second Super I0 Configuration set Parameters of Serial Port
2 (CoMB)
Super 10 Chip NCTS114DSEC

» Serlal Port 1 Confliguration

<¢: Select Screen

T4: Select Item

Enter: Select

+/=: Change Opt.

Fl: General Help

F2: Previous values
F3: Optimized Defaults
| Fa: Save 8 Exit

ESC: Exit

—

Figure 4.16 Serial Port 2 Configuration
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Aptio Setup Utility - Copyright (C) 2021 American Megatrends, Inc.

yange Settings [Auto]
evice Mode [RS-232]

31l Port 2 Confliguration Enable or Disable Serial Fort
(COM)

e Setting I0=2FBh; IRQ=3;

++: Select Screen

Ti: Select Item
Enter: Select

+/-: Change Opt.

F1l: General Help

F2: Previous Values
F3: Optimized Default
F4: Save & Exit

ESC: Exit

version 2:20.1271. Copyright ~TC) 2021 Amer ican Megatrends, Inc.

Figure 4.17 Serial Port 2 Configuration

Serial Port 1 Configuration
— Serial Port

This item allows users to enable or disable Serial Port.

Change Settings

This item allows users to Change Settings of the Serial Ports. The default
setting is Auto.

Device Mode

This item allows users to set the mode of serial port. The default setting is
RS-232.When serial port 1 (COM1) is set to RS-485 mode via jumper JSET-
COM1, this item should be selected as "RS-485 (Half Duplex)" and further

set Auto Direction (Flow) Control setting to "On (enable) or Off (disable)".
Default for this Device Mode is "RS-232".

Serial Port 2 Configuration
— Serial Port

This item allows users to enable or disable Serial Port.

Change Settings

This item allows users to Change Settings of Serial Ports. The default setting
is Auto.

Device Mode

This item allows users to set the mode of serial port. The default setting is
RS-232. When serial port 2 (COM2) is set to RS-485 mode via jumper JSET-
COM1, this item should be selected as "RS-485 (Half Duplex)" and further
set Auto Direction (Flow) Control setting to "On (enable) or Off (disable)".
Default for this Device Mode is "RS-232".
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4.4.11 S5 RTC Wake Setting

Aptio Setup Utility - Copyright (C) 2018 American Megatrends, Inc.

Hake system from S5 [Disahled]

Figure 4.18 S5 RTC Wake Settings

B Wake system with Fixed Time

To Enable or Disable System wake on alarm event. The system will wake on the
hr:min:sec as specified.
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4.4.12 Serial Port Console Redirection

Aptio Setup Utility Copyright (C) 2018 American Megatrends, Inc.

Console Redirection [Disabled]

Figure 4.19 Serial Port Console Redirection

m COoM1
— Console Redirection Settings
Console Redirection Enable or Disable
B Legacy Console Redirection
— Legacy Console Redirection Settings
Legacy Console Redirection Settings

B Serial Port for Out-of-Band Management/ Windows Emergency Manage-
ment services (EMS)

— Console Redirection
Console Redirection Enable or Disable
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4.4.13 Intel TXT Information

Aptio Setup Utility - Copyright (C) 2018 American Megatrends, Inc.

Figure 4.20 Intel TXT Information
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Aptio Setup Utility - Copyright

(C) 2021 Amer ican Megatrends,

Inc.

onf iguratlion
B Module Version

UsSB Controllers:
1 XHCI
USB Devices:
3 Keyboards, 1 Mouse

Enables Legacy USB support.
AUTD option disables legacy
support if no USB devices are
connected. DISABLE option will
keep USB devices avalilable
only for EFI applications.

XHCI Hand-of f [Enabled]

USB Mass Storage Driver Support [Enabled]

USB hardware delays and time-outs: =++: Select Screen
uUse transfer time-out [20 sec] Ti: sSelect Item
Device reset time-out [20 sec] Enter: Select
Device power-up delay [Auto]

+/—: Change Opt.

F1l: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save & Exit

ESC: Exit

Figure 4.21 USB Configuration

Legacy USB Support

This is for supporting USB device under legacy OS such as DOS. When choos-
ing Auto, the system will automatically detect if any USB device is plugged into
the computer and enable USB legacy mode when a USB device is plugged and
disable USB legacy mode when no USB device is plugged.

XHCI Hand-off

This is a workaround for OS without XHCI hand-off support. The XHCI owner-
ship change should be claimed by XHCI driver.

USB Mass Storage Driver Support

Enable or Disable USB Mass Storage driver support.

USB transfer time-out

Allows you to select the USB transfer time-out value. [1,5,10,20sec]
Device reset time-out

Allows you to select the USB device reset time-out value. [10,20,30,40sec]
Device power-up delay

Maximum time the device will take before it properly reports itself to the Host
Controller. Auto uses default value: for a Root port it is 100 ms, for a Hub port
the delay is take from Hub descriptor.
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4.4.15 CSM Configuration

Aptio Setup Utility - Copyright (C) 2018 American Megatrends, Inc.

CSM Support [Disabled]

Figure 4.22 CSM Configuration

B Compatibility Support Module Configuration

CSM Support
Enable/Disable CSM Support.

B CSM16 Module Version

GateA20 Active

Upon Request - GA20 can be disabled using BIOS services. Do not allow
disabling GAZ20; this option is useful when any RT code is executed above
1MB.

Option ROM Message

Set display mode for Option ROM.

INT19 Trap Response

BIOS reaction on INT19 trapping by Option ROM: Immediate - execute the
trap right away; Postponed - execute the trap during legacy boot.

Boot option filter

This option controls Legacy/UEFI ROMs Priority

B Option ROM execution

Network
Controls the execution of UEFI and Legacy PXE OpROM.

Storage

Controls the execution of UEFI and Legacy Storage OpROM.
Video

Controls the execution of UEFI and Legacy Video OpROM.
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— Other PCI devices

Determines OpROM execution policy for devices other than Network, Stor-

age, or Video.

4.4.16 Network Stack Configuration

ITA-460 User Manual

Aptio Setup Utility - Copyright (C) 2021 Amer ican Megatrends, Inc.

Advanced

EnablesDisable UEFI Network

Stac

K

B
Ti:

Select Screen
Select Item

Enter: Select

+/=:
Fi:
F2:
F3:

Change Opt.
General Help
Previous Vvalues
Optimized Defaults

: Save & Exit
i Exit

Figure 4.23 Network Stack Configuration
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4.5 Chipset Configuration

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

Aptio Setup Utility - Copyright (C) 2018 American Megatrends, Inc.

CSH Support [Disabled]

Figure 4.24 Chipset

This page (SAprovides information of the chipset on ITA-460.
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4.5.1 System Agent (SA) Configuration

Aptio Setup Utility - C (C) 2018 American Megatrends, Inc.

» Memory Configuration

Figure 4.25 System Agent (SA) Configuration

H VTd
This item allows users to enable/disable VT-d function.
H 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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4.5.2 Graphics Configuration

Aptio Setup Utility - Copyright (C) 2018 American Megatrends

Primary Display [Auto]

Figure 4.26 Graphics Configuration

B Primary Display
Set Primary Display to "Auto", "IGFX", "PEG", "PCI", or "SG".
B Primary Display
Select PEGO/PEG1/PEG2/PEG3 graphics device should be Primary PEG.
B External Gfx Card Primary Display Configuration
B Internal Graphics
Auto or Disable or Enable Internal Graphics.
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PEG Port Configuration

Aptio Setup Utility Copyright (C) 2021 American Megatrends Ing

Chipset
— -

Enable or Disable the Root Fort

PEG Port configuration

PEG 0:1:0 x0 Geni
Max Link Speed [Auto]

» PEG Port Feature Configuration

++: Select Screen

Ti: Select Item

Enter: Select

+/-: Change Opt.

F1: General Help

F2: Previous values
F3: Optimized Defaults
Fd4: Save & Exit

ESC: Exit

Figure 4.27 PEG Port Configuration

Aptio Setup Utility - Copyright (C) 20

Detect Non-Compliance Device [Disabled]

Figure 4.28 PEG Port Feature Configuration

H Enable Root Port
Enable or disable the root port

B Max Link speed
Configure PEG 0:1:0 max speed

B PEG Port Feature Configuration- Detect Non-Compliance Device
Detects non-compliance PCI Express device in PEG. If enabled, it will take more

time during POST phase
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4.5.4 Memory Configuration

HMHegatrends, Inc.

Hemory Conf iguration

wry RC Version

| y Frequency
Memory Timings (tCL-tRCD-tRP-tRAS)
Total Memory

Onboard DRAM
Size
Number of Ranks
Manufacturer
SO0DIMML
slze

Number of Ranks

Manufacturer

0.7.1.108
2667 MHz
19-19-19-43

32768 MB

FPopulated & Enabled
16384 MB (DDR4)
Advantech

Fopulated & Enabled
16384 MB (DDR4)

2

Advantech

Maximum Memory Frequency
Selections in Mhz. valid
values should match the
refclk, i.e. divide by 133 or
100

“H-: Select Screen

Tl: select Item

Enter: Select

+/-: Change Opt.

Fl1: General Help

F2: Previous Vvalues
F3: Optimized Defaults
F4: Save & Exit

ESC: Exit

righ | er

Figure 4.29 Memory Configuration

Maximum Memory Frequency

Maximum memory frequency selections in Mhz
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4.5.5 PCH-IO Configuration

Chipset

Aptio Setup Utility - Copyright (C) 2021 Amer ican Megatrends,

Inc.

PCH-I0 Configuration

sATA And RST Conf iguration
USB Conf iguration

Security Configuration

HD Audio Configuration

yYyYVYyy

LAN1 Controller
LAN1 Option-ROM
LANZ Controller
LANZ Option-ROM
Restore AC Power loss
PCIE Device Initial Delay

[Enabled]
[Disabled]
[Enabled]
[Disabled]
[s5 Statel
0

PCI Express Configuration
settings

++: Select Screen

T1: select Item
Enter: Select
+/-: Change 0Opt.

F1: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save & Exit

: Exit

1271.

gure

Fi

B LAN1 Controller

Copyright |

Enable or Disable LAN1 controller.

H LAN 1 Option-ROM

4.30 PCH-IO

1 Amer ican M at renc

onfiguration

Enable or Disable LAN 1 boot option for legacy network devices.

H LAN2 Controller

Enable or Disable LANZ2 controller.

H LAN 2 Option-ROM

Enable or Disable LAN 2 boot option for legacy network devices.

B Restore AC Power Loss

S0 State or S5 State or Last State to restore AC Power Loss.
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4.5.6

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) 2021 Amer ican Megatrends, Inc.

Root Port 1 Not present in this SKU a|PCI Express Root Port Settings.
Root Port 2 Not present in this SKU
Root Port 3 Not present in this SKU
Root Port 4 Not present in this SKU
> Root Port S
> Root Port 6
» PCI Express Root Port 7
> PCI Express Root Port 8
PCI Express Root Port S Not present in this SKU
PCI Express Root Port 10 Not present in this SKU
> PCI Express Root Port 11
PCI Express Root Port 13 Not present in this SKU
PCI Express Root Port 14 Not present in this SKU #++: Select Screen
PCI Express Root Port 15 Not present in this SKuU Ti: select Item
PCI Express Root Port 16 Not present in this SKU Enter: Select
PCI Express Root Port 17 Not present in this SKU +/=: Change Opt.
PCI Express Root Port 18 Not present in this SKU Fl: General Help
PCI Express Root Port 19 Not present in this SKU F2: Previous Values
PCI Express Root Port 20 Not present in this SKU F3: Optimized Defaults
Express Root Port 21 Not present in this SKU Fd4: Save & Exit
Root Port 22 Not present in this SKU ESC: Exit
Root Port 23 Not present in this SKU
Root Port 24 Not present in this SKU
v

Amer ican Megatrends, Inc.

Aptio Setup Utility - Copyright (C) 2021 American Me

Chipset

Control the PCI ExXpress Root
PCIe Speed [Auto]l Port.

*+: Select Screen

Tl: Select Item

Enter: Select

+7/—: Change Opt.

F1: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save & Exit

ESC: Exit

Copyrig 2021 American Megatrends, Inc.

Figure 4.32 PCI Express Root Port Setting

B PCI Express Root Port 1
Enable or Disable PCI Express Root Port.
B PCle Speed
Select "Auto, Gen1, Gen2, Gen3" for PCle Speed
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4.5.7 SATA and RST Configuration

Aptio Setup Utility - Copyright (C) 2021 Amer ican Megatrends,
Chipset

N e SATA port is
E *(s nab led alIdentify the ;
'“;:‘ ;“';t'j_‘li::-:i.zr. %iHCI] ! ll lconnected to Solid State Drive
SA : | ode e BC o =
SATA Controller Speed [Default] or Hard Disk Drive
SATAL SOF-S25Md4-64G- (64.0GB)

sof tware Preserve SUPPORTED

Port 1 [Enabled]

Hot Plug [Enabled]

conf igured as eSATA Hot Plug supported

spin Up Device [Disabled]

SATA Device Type [Hard Disk Drivel
SATAZ Empty

sof tware Preserve Unknown —_—

Port 2 [Enabled] ++: Select Screen

Hot Plug [Enabled] Tl: Select Item

conf igured as eSATA Hot Plug supported Enter: Select

Spin Up Device [Disabled] +/-: Change Opt.

SATA Device Type [Hard Disk Drivel F1: General Help
MSATA1 SOF-SMSMZ2-64G~ (64 .0GB) F2: Previous Vvalues

Software Preserve SUPPORTED F3: Optimized Defaults

Port 3 [Enabled] F4: Save & Exit

Hot Plug [Enabled] ESC: Exit

conf igured as eSATA Hot Plug supported

Spin Up Device [Disabled)

Figure 4.33 SATA Configuration

B SATA Controller(s)

Enable or Disable SATA Controller
BH SATA Mode Selection

This can be configured as RAID or AHCI.
B SATA Controller Speed

Indicates the maximum speed the SATA controller can support by selecting.
Default, Gen1, Gen2, Gen3.

® Port0~3
Enable or Disable SATA port 0~3
B HotPlug

Enable or Disable SATA Hot-Plug
B  Spin up Device
Enable or Disable spin up device
B SATA Device Type
To identify the SATA that is connected to a Solid State or Hard Disk Drive.
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4.5.8 USB Configuration

etup Utllity Copyr 1gt 18 American Megatrends, Inc.

¥HCI Compliance Mode [Disabled]

Figure 4.34 USB Configuration

H XHCI Compliance mode

Option to "Enable or Disable" XHCI compliance mode. Default is to disable com-
pliance mode.
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45.9

Security Configuration

fiptio Setup Utility - Copyright (C) 2018

RTC Memory Lock [Enabled]

Figure 4.35 Security Configuration

B RTC Memory Lock
Enable will lock bytes 38h-3Fh in the lower/upper 128-byte bank of RTC RAM.
B BIOS Lock

"Enable or Disable" the PCH BIOS Lock Enable feature. Required to be enabled
to ensure SMM protection of flash.

B Force unlock on all GPIO pads
If Enabled, BIOS will force all GPIO pads to be in an unlocked state.
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4.5.10 HD Audio Configuration

Aptio Setup Utility Copyright (C) 2018

HD Audio [Enabled]

Figure 4.36 HD Audio Configuration

H HD Audio
Control detection of the HD-Audio device.
Disable = HDA will be unconditionally disabled
Enable=HDA will be unconditionally enabled
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4.6 Security

Aptio Setup Utility - Copyuright (C) 2021 Amer ican Megatrends, Inc.
Main Advanced Chipset [ESEIsBaERLs]

Password Description set Administrator Password

If ONLY the Administrator's password is set,
then this only limits access to Setup and is
only asked for when entering Setup.

If ONLY the User's password is set, then this
is a power on password and must be entered to
boot or enter Setup. In Setup the User will
have Administrator rights.

The password length must be

in the following range:

Minimum length

Maximum length

++: Select Screen

T1: sSelect Item

User Password Enter: Select

+/—: Change Opt.

F1: General Help

F2: Previous Values
HDD Security Configuration: F3: Optimized Defaults
P1:SQF-S25M4-64G-S9E F4: Save & Exit
P3:S0QF-SMSM2-64G-SBE ESC: Exit

version 2.20.1271. Copyright ( 2021 American Megatrends, Inc.

Figure 4.37 Security

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.

Note! If only the User's password is set, the User will have Administrator

~~ rights. To set Administrator password is strongly recommended if you
léi have security concerns.
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4.7 Boot

Aptio Setup Utility - Copyright (C) 2021 American Megatrends, Inc.
Advanced Chipset secur it it

Main

Boot Conf iguration Number of seconds to wait for

setup activation key.
Bootup NumLock State [On] 65535 (0%XFFFF) means indefinite
Quiet Boot [Disabled] waiting.

Boot Option Priorities

Boot Option #1 [Hindows Boot Manager
(P1:
SQF-S25M4-64G-S9E) ]

Boot Option #2 [UEFI: Built-in EFI
Shell)

+¢+: Select Screen

Ti: Select Item

Enter: Select

+/—-: Change Opt.

Fl1: General Help

F2: Previous Values

F3: Optimized Defaults
: Save & Exit

yright ([ 1 Amer L

Figure 4.38 Boot

B Setup Prompt Timeout

Use the <+> and <-> keys to adjust the number of seconds to wait for setup acti-
vation key.

B Bootup NumLock State
“On or Off” power-on state for the NumLock.
B Quiet Boot
Enable or Disable Quiet Boot option.
B Boot Option Priorities
Sets the boot order.
B Hard Drive BBS Priorities
Sets the order of the legacy devices on this group.
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4.8 Save & Exit

Aptio Setup Utility - Copyright (C) 2018 American Megatrends, Inc.

Save Changes and Exit

Figure 4.39 Save & Exit

Save Changes and Exit

When you complete system configuration, select this option to save your changes,
exit BIOS setup and reboot the computer so the new system configuration parame-
ters can take effect.

1. Select Exit Saving Changes from the Exit menu and press <Enter>. The follow-
ing message appears:

Save Configuration Changes and Exit Now?
[Yes] [No]
2. Select Yes or No.

Discard changes and exit

Select this option to quit Setup without making any permanent changes to the system
configuration.

1. Select Exit Discarding Changes from the Exit menu and press <Enter>. The fol-
lowing message appears:

Quit without saving?
[Yes] [NO]
2. Select Yes to discard changes and exit.

Discard Changes
Select Discard Changes from the Exit menu and press <Enter>.
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Driver Installation

M Introduction
B Windows Driver Setup



5.1

5.2

5.3

To facilitate the installation of the enhanced display drivers and utility software, read
the instructions in this chapter carefully. The drivers for the ITA-460 are located on
Advantech Website.

Note!  For system stability, installing the drivers in the following sequence is
|—| highly recommended:

= B Chipset
m  Graphics
" ME
m  Other drivers

Before you begin, it is important to note that most display drivers need to have the
relevant software application already installed in the system prior to installing the
enhanced display drivers. In addition, many of the installation procedures assume
that you are familiar with both the relevant software applications and operating sys-
tem commands. Review the relevant operating system commands and the pertinent
sections of your application software’s user manual before performing the installa-
tion.

The Intel® Chipset Software Installation (CSI) utility installs the Windows INF files
that outline to the operating system how the chipset components will be configured.

This is needed for the proper functioning of the following features:

B Core PCI PnP services

B Serial ATA interface support

B |dentification of Intel chipset components in the Device Manager.

Note!  The chipset driver is used for the following versions of Windows, and it
|—|_ has to be installed before installing all the other drivers:
=]

& Windows 10 (64bit)

Enter the Advantech support website, then search product ITA-460. You can see
“ITA-460" driver inside.
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Appendix A

Watchdog Timer



A1

The ITA-460’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.

A11
The watchdog timer is built into the embedded controller and provides the following
user-programmable functions:
B |t can be enabled and disabled by user program
B Timer can be set from 1 to 255 seconds or 1 to 255 minutes

B Generates an interrupt or resets signal if the software fails to reset the timer
before time-out

A1.2

The I/O port address of the watchdog timer is 2E (hex) and 2F (hex). 2E (hex) is the
address port. 2F (hex) is the data port. You must first assign the address of register

by writing an address value into address port 2E (hex), then write/read data to/from
the assigned register through data port 2F (hex).

Step Action Description
00 Read 0x299 port Clear I/O port
Wait IBF clear 0x29A, BIT1,=0
01 Write 0x89 to 0x29A
Wait IBF clear 0x29A, BIT1, =0
02 Write Ox5E to 0x299 port
Wait IBF clear 0x29A, BIT1, =0
03 Write 0x00 to 0x299 port Set 10 sec (high byte)
Wait IBF clear 0x29A, BIT1, =0
04 Write 0x89 to 0x29A
Wait IBF clear 0x29A, BIT1, =0
05 Write Ox5F to 0x299 port
Wait IBF clear 0x29A, BIT1, =0
06 Write 0x64 to 0x299 port Set 10 sec (low byte)
Wait IBF clear 0x29A, BIT1, =0
07 Write 0x89 to 0x29A
Wait IBF clear 0x29A, BIT1, =0
08 Write 0x57 to 0x299 port Watchdog Event
Wait IBF clear 0x29A, BIT1, =0
09 Write 0x04 to 0x299 port (Warm) Reset event
Wait IBF clear 0x29A, BIT1, =0
10 Write 0x28 to 0x29A Start watchdog
Wait 1~9 sec
Wait IBF clear 0x29A, BIT1, =0
11 Write 0x29 to 0x29A Stop watchdog
Wait IBF clear 0x29A, BIT1, =0
12 Go to Step 07
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#include <cstdlib>
#include <sys/io.h>
#include <unistd.h>
#include <iostream>

using namespace std;

int OBF=0x01, IBF=0x02

int wait_ OBF(int Port)

{

}

int icount;
for(icount=0;icount<OxFF;icount++)

{
int iValue = inb(Port);

if((iValue&OBF) == 0x01)
return true;
usleep(1000);

}

count<< “Wait_OBF failed\n”;
count.flush();
return false;

int wait_IBF(int Port)

{

}

int icount;
for(icount=0;icount<OxFF;icount++)

{
int iValue = inb(Port);

if((iValue&IBF) == 0x00)
return true;
usleep(1000);

}

cout << “wait_IBF failed\n”;
cout.flush();
return false;

void DummyPort()

{

int iRet = inb(0x299);
wait_IBF(0x29A);

63

ITA-460 User Manual



void SetWD()

{

}

iopl(3);
DummyPort();

inb(0x299);
wait_IBF(0x29A);
outb(0x89, 0x29A);
wait_IBF(0x29A);
outb(0x5E, 0x299);
wait_IBF(0x29A);
outb(0x00, 0x299);
wait_IBF(0x29A);
outb(0x89, 0x29A);
wait_IBF(0x29A);
outb(0x5F, 0x299);
wait_IBF(0x29A);
outb(0x64, 0x299);

void StartWD()

{

}

iopl(3);
DummyPort();

outb(0x89, 0x29A);
wait_IBF(0x29A);
outb(0x57, 0x299);
wait_IBF(0x29A);
outb(0x04, 0x299);
wait_IBF(0x29A);
outb(0x28, 0x29A);

void StopWD()

{

}

iopl(3);
DummyPort();

outb(0x29, 0x29A);
wait_IBF(0x29A);

int main(int argc, char** argv) {

SetWD();

while(1)

{
StartWD();
usleep(5000000);
StopWD();

}

return O;
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Appendix B
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Declaration




BSMI RoHS R E &F BB RNERR

Declaration of the Presence Condition of the Restricted Substances Marking

AR B

Equipment name

gE (A -

1TA-460

Type designation (Type)

B

PR e A7 557
Restricted substances and its chemical symbols

o o | % g | OVBBE | BRSO
Unit L"” dq M X c dT Hexavalent| Polybrominated | Polybrominated
(SE) zalzm;ry a(Crgl)um chromium biphenyls | diphenyl ethers
g (Cr*9) (PBB) (PBDE)

R — O O O O O
[i] 72 21

\ - O O O O O
(WB& . W2k
NI 7X O O O O O O
B O O O O O O
) — O O ) @) O

i 1. “EH 0.1 wt %7 A “EH0.01 wt %” (RIGIRAME > S S Ao

R

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 (FISIEIRAME 2 B4 o Bkt T 4 Lo A AL

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

fli% 3. “ — 7 (RIEZIAR Y E A HERTEH .

Note 3: ” The “-” indicates that the restricted substance corresponds to the exemption.
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Appendix C

Chinese Language
Safety Instructions
and Battery
Information




C.1

C.2

ZETR

. AR RE I 7 R .

2. HEERAMHPFMtHZ 2%,
@%%ﬁ%%%ﬁ%,%%ﬁ@ﬁ?%%éo%K%ﬁﬁ%%ﬁ%ﬁ%%ﬁ%%
B TR VRAR R HE, Bl i [ D 2B 25 5 1 il 2 P el 0 4 A2

A AN AT TR IR B P R o

FEAE LA AT LR R S I B T SE R b, BAMNEIE T R e B EGR R B

R AN B T A 2SR B, e MBIk i s, BAEE BB O,
BRI R B R R R AT, SE R R R ) R R R R AT A R

FE EIRAR MG BN S AR AL E, WA RIRAR 8 EA Y.
REVE AR LR T S R
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&2

- = © 0N oo
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B EJRAR B E TR,

A N RSN 5

R R % R 0 A i T BR T R A

R AR AR, A S IE A P A A O AR

R kR B R

R B BRI AN R

14, FEAEE A A AT S R S E R, RO EARA -25° C
(-13° F) 8i&id 60° C (140° F), HAITTEE & a5 .

15, DA AGEN, (EANRRET, MMl ae el AR E T8, mEmmENT,
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GEBW. USRS IEC 7041 FIER . HFE A 7B H 2 ) MR A R IE(T

(ERRES VA

BIHEE
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52 & jth 38 O] X

— =
wW Do

ITA-460 User Manual 68



Appendix C Chinese Language Safety Instructions and Battery Information

ITA-460 User Manual

69



ADWNTECH

Enabling an Intelligent Planet

www.advantech.com

Please verify specifications before quoting. This guide is intended for reference
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All product specifications are subject to change without notice.
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such as electronically, by photocopying, recording, or otherwise, without prior
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All brand and product names are trademarks or registered trademarks of their
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