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Copyright Notice

This document is copyrighted, 2021. All rights are reserved. The original manufacturer
reserves the right to make improvements to 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 the original
manufacturer. Information provided in this manual is intended to be accurate and
reliable. However, the original manufacturer assumes no responsibility for its use, or for
any infringements upon the rights of third parties that may result from its use.

The material in this document is for product information only and is subject to change
without notice. While reasonable efforts have been made in the preparation of this
document to assure its accuracy, AAEON assumes no liabilities resulting from errors or
omissions in this document, or from the use of the information contained herein.

AAEON reserves the right to make changes in the product design without notice to its

users.
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Acknowledgement

All other products’ name or trademarks are properties of their respective owners.

Microsoft Windows is a registered trademark of Microsoft Corp.

Intel, Pentium, and Celeron are registered trademarks of Intel Corporation
Intel Core is a registered trademark of Intel Corporation

ITE is a trademark of Integrated Technology Express, Inc.

IBM, PC/AT, PS/2, and VGA are trademarks of International Business Machines
Corporation.

All other product names or trademarks are properties of their respective owners.
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Packing List

Before setting up your product, please make sure the following items have been
shipped:

ltem Quantity

GENE-CML5 1
CPU Cooler (THICML5010) 1
CPU Cooler Backplate (TH6CML5010) 1
Screw Kit (9767ECD001) 1

If any of these items are missing or damaged, please contact your distributor or sales

representative immediately.
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About this Document

This User's Manual contains all the essential information, such as detailed descriptions
and explanations on the product’s hardware and software features (if any), its
specifications, dimensions, jumper/connector settings/definitions, and driver installation

instructions (if any), to facilitate users in setting up their product.

Users may refer to the product page at AAEON.com for the latest version of this

document.
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Safety Precautions

Please read the following safety instructions carefully. It is advised that you keep this

manual for future references

10.

1.

12.
13.
14.
15.
16.

All cautions and warnings on the device should be noted.

Make sure the power source matches the power rating of the device.

Position the power cord so that people cannot step on it. Do not place anything
over the power cord.

Always completely disconnect the power before working on the system’s
hardware.

No connections should be made when the system is powered as a sudden rush
of power may damage sensitive electronic components.

If the device is not to be used for a long time, disconnect it from the power
supply to avoid damage by transient over-voltage.

Always disconnect this device from any AC supply before cleaning.

While cleaning, use a damp cloth instead of liquid or spray detergents.

Make sure the device is installed near a power outlet and is easily accessible.
Keep this device away from humidity.

Place the device on a solid surface during installation to prevent falls

Do not cover the openings on the device to ensure optimal heat dissipation.
Watch out for high temperatures when the system is running.

Do not touch the heat sink or heat spreader when the system is running

Never pour any liquid into the openings. This could cause fire or electric shock.
As most electronic components are sensitive to static electrical charge, be sure to
ground yourself to prevent static charge when installing the internal components.
Use a grounding wrist strap and contain all electronic components in any

static-shielded containers.
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17. If any of the following situations arises, please the contact our service personnel:

iv.

V.

Vi.

Damaged power cord or plug

Liquid intrusion to the device

Exposure to moisture

Device is not working as expected or in a manner as described in
this manual

The device is dropped or damaged

Any obvious signs of damage displayed on the device

18. DO NOT LEAVE THIS DEVICE IN AN UNCONTROLLED ENVIRONMENT WITH
TEMPERATURES BEYOND THE DEVICE'S PERMITTED STORAGE TEMPERATURES
(SEE CHAPTER 1) TO PREVENT DAMAGE.

Preface

Vil



FCC Statement

This device complies with Part 15 FCC Rules. Operation is

Warning!

subject to the following two conditions: (1) this device may not
cause harmful interference, and (2) this device must accept any

interference received including interference that may cause
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undesired operation.

Caution:

There is a danger of explosion if the battery is incorrectly replaced. Replace only with the
same or equivalent type recommended by the manufacturer. Dispose of used batteries
according to the manufacturer's instructions and your local government’s recycling or
disposal directives.

SIND-INID

Attention:

Iy a un risque d'explosion si la batterie est remplacée de fagon incorrecte.

Ne la remplacer qu'avec le méme modele ou équivalent recommandé par le constructeur.
Recycler les batteries usées en accord avec les instructions du fabricant et les directives
gouvernementales de recyclage.
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China RoHS Requirements (CN)
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China RoHS Requirement (EN)

Poisonous or Hazardous Substances or Elements in Products
AAEON Main Board/ Daughter Board/ Backplane

Poisonous or Hazardous Substances or Elements

Component | | .4 Mercury | Cadmium Hexava.lent Polypromlnated Pglybrom|nated

Pb) (Ha) Cd) Chromium Biphenyls Diphenyl Ethers
9 (Cr(v) (PBB) (PBDE)

PCB & Other o o o o o o

Components

Wires &

Connectors

for External © © © © © o

Connections

O: The quantity of poisonous or hazardous substances or elements found in each of the
component's parts is below the SJ/T 11363-2006-stipulated requirement.

X: The quantity of poisonous or hazardous substances or elements found in at least one of the
component's parts is beyond the SJ/T 11363-2006-stipulated requirement.

Note: The Environment Friendly Use Period as labeled on this product is applicable under normal

usage only
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11 Specifications

NAE

Form Factor

CPU

CPU Frequency
Chipset
Memory Type

Max. Memory Capacity
BIOS

Wake on LAN
Watchdog Timer
Power Requirement
Power Supply Type

Power Consumption (Typical)

Dimension (L x W)
Operating Temperature
Storage Temperature
Operating Humidity
MTBF (Hours)

3.5" Subcompact Board

Intel® 10th Generation Core™
i7/i5/i3/Pentium/Celeron SoC
i7-10700TE (8C, 2.0 GHz, up to 4.4 GHz)
i5-10500TE (6C, 2.3 GHz, up to 3.7 GHz)
i3-10100TE (4C, 2.3 GHz, up to 3.6 GHz)
G6400TE (2C, 3.2 GHz)

G5900TE (2C, 3.0 GHz)

Up to 4.4GHz

Intel® Q470E/ H420E/ Q470

DDR4 2933/2666/2400 MHz SODIMM x 2 (Dual
Channel, Non-ECC)

Up to 64GB

AMI UEFI

Yes

255 Levels

+12V

AT/ATX (Default: AT)

Intel® Core™ i7-10700TE, DDR4 3200Mhz 32GB,
4.47A at +12V

575" x 4" (146mm x 101.7mm)

32°F ~ 122°F (0°C ~ 60°C)

-40°F ~ 176°F (-40°C ~ 81°C)

0-90% @ 40°C, non-condensing
380,571
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System

Certification

Display

CE/FCC Class A

CRT/LCD Controller

Video Output

Backlight Inverter supply

l/O
Ethernet

Audio

USB Port

Serial Port

Parallel Port

HDD Interface

FDD Interface

SSD

Expansion Slot

DIO

Chrontel CH7517A
DP++ x 1

VGA x 1

LVDS x 1

Max 12V, 2A

Intel® i210/i211,10/100/1000Base, RJ45 x1
Intel® i219,10/100/1000Base, RJ45 x1 (Support
vPro® only with i5/i7 + Q470/Q470E variant)
High Definition Audio Interface,
Line-in/Line-out/MIC (Without Amplifier)
USB3.2 Gen 2 x 2 (Rear I/O, Gen 2 for
Q470/Q470E only)

USB2.0 x 4 (Pin header)

RS-232/422/485 x 2

SATA Il (6.0 Gbps) x 2

SATA power connector x 1 (+5V)
M.2 M Key 2280 PCle [x4]/SATA x 1
FPC x 1 (For Q470/Q470E only)
8bit
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2.1 Dimensions
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With Thermal Option (Part No. GENE-CML5-FANQ)
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Thermal Option Assembly
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Jumpers and Connectors
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2.3 List of Jumpers

Please refer to the table below for all of the board’s jumpers that you can configure for

your application

Label Function

JP1 LVDS Operating VDD Selection & Backlight VCC Selection
JP2 Auto Power Button Enable/Disable Selection

JP3 LVDS Backlight (BKLT) Control Selection

JP5 Clear CMOS

2.3.1 LVDS Operating VDD Selection (JP1)

135 135
ojo|o ojojo
o|jo|o ojojo
246 246
+3.3V (Default) +5V

Note: To avoid damage to the system, do connect Pins 1,3,5 with Pins 2,4,6.

2.3.2  LVDS Backlight VCC Selection (JP1)

KOO =
= =] 5
oo O fwn
r| 0|0 =
£0|(0 [we
v oo

+12V +5V (Default)

Note: To avoid damage to the system, do connect Pins 1,3,5 with Pins 2,4,6.
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2.3.3  Auto Power Button Enable/Disable Selection (JP2)

123 123
EIEE [=]o]o]
Disabled Enabled (Default)

Note: When disabled, Power Button must be used to power on the system.

2.3.4  LVDS Backlight Control Selection (JP3)

123 123
EIEIE [=]o]o]
VR Mode PWM Mode (Default)

2.3.5  Clear CMOS Jumper (JP5)

123 123

Normal (Default) Clear CMOS

Chapter 2 — Hardware Information
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2.4 List of Connectors

Please refer to the table below for all of the board’s connectors that you can configure
for your application

Label Function

CN1 COM Port 2

CN2 COM Port 1

CN3 External +5VSB Input

CN5 External Power Input

CN6 Audio I/O Port

CN7 Digital 10 Port

CN8 SATA Port

CN9 SATA Port

CN10 +5V Output for SATA HDD
CN11 Battery Connector

CN12 USB 2.0 Port

CN13 USB 2.0 Port

CN14 FPC

CN15 FAN CONN

CN16 Front Panel header

CN17 LVDS Port

CN18 LVDS Port Inverter / Backlight Connector
CN19 LAN (RJ-45) Port 2

CN20 LAN (RJ-45) Port 1

CN21 USB3.2 Gen2 Port 1/ Port 2 (Dual Port)
CN22 DP++ Port

CN23 VGA Port

CN24 LPC Port

Chapter 2 — Hardware Information 13



Label Function
CN25 BIOS Debug Port
CN26 M.2 M-Key

DIMM1 DDR4 SO-DIMM Slot

DIMM2 DDR4 SO-DIMM Slot

241  COM Port 1/ Port 2 (CN1/CN2)

Note: CN1is COM Port 2; and CN2 is COM Port 1.

]

=
=

© 00 N O O b~ WN PR

RS-232
Pin Name Signal Type  Signal Level

1 DCD IN
2 DSR IN
3 RX IN
4 RTS out
5 X out
6 CTs IN
7 DTR out
8 RI IN
9 GND GND

Chapter 2 — Hardware Information



Pin Name

—_

RS485_ D-

RS-485

Signal Type  Signal Level

I/O

NC

RS485_D+

l/0

NC

NC

NC

NC

NC

O | 0 ([ N |[o v | bM|J]wW N

GND

GND

Pin Name

RS-422

Signal Type  Signal Level

1 RS422_TX- ouT
2 NC

3 RS422_TX+ ouT
4 NC

5 RS422_RX+ IN

6 NC

7 RS422_RX- IN

8 NC

9 GND GND

Note 1: COM Port RS-232/422/485 can be set by BIOS. Default is RS-232.

Chapter 2 — Hardware Information
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242  External +5VSB Input (CN3)
1T B———P5 ON#
z D{— GND
I o——+5\/5H
Pin Pin Name Signal Type Signal Level
1 PS_ON# ouT +5V
2 GND GND
3 +V5A_SB_IN PWR +5V
2.43  External Power Input (CN5)
+ -
+12V GND
Pin Pin Name Signal Type Signal Level
1 +VIN_EXT PWR 12V
2 GND GND

Chapter 2 — Hardware Information
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244  Audio I/O Port (CN6)

1 MIC_L
MIC_R
GND_AUDIO
LINE_L_IN
LINE_R_IN
GND_AUDIO
LEFT_OUT
GND_AUDIO
RIGHT_OUT
10 ] +5V_AUDIO

Pin Pin Name Signal Type Signal Level

1 MIC_L IN

2 MIC_R IN

3 GND_AUDIO GND

4 LINE_L IN

5 LINE_R IN

6 GND_AUDIO GND

7 LEFT_OUT ouTt

8 GND_AUDIO GND

9 RIGHT_OUT OouT

10 +5V_AUDIO PWR +5V

Chapter 2 — Hardware Information
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24.5 Digital I/O Port (CN7)

Pin Pin Name Signal Type Signal Level
1 +V5S PWR +5V
2 DIOO I/O

3 DIOT I/0

4 DIO2 I/0

5 DIO3 I/0

6 DIO4 l/O

7 DIOS I/0

8 DIO6 I/0

9 DIO7 l/O

10 GND GND

Note: DIO +V5S max driving current is 0.5A

Chapter 2 — Hardware Information
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246  SATA Port (CN8/CN9)

—1
[ — —
Pin 1 Pin 7
Pin Pin Name Signal Type Signal Level
1 GND GND
2 SATA_TX+ DIFF
3 SATA_TX- DIFF
4 GND GND
5 SATA_RX- DIFF
6 SATA_RX+ DIFF
7 GND GND
24.7  +5V Output for SATA HDD (CN10)
[t 0 +5V
5N GND
Pin Pin Name Signal Type Signal Level
1 +5V PWR +5V
2 GND GND

Note: SATA HDD +V5S max driving current is 0.5A
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248  Battery Connector (CN11)

w 1 2
G
w
<= TT
g
o a o
3
S
a
é'; Pin Pin Name Signal Type Signal level
E 1 +3.3V PWR 3.3V
o
2 GND GND

249  USB 2.0 Port (CN12)

)
o
P
T
0
<
—
(2]

Pin Pin Name Signal Type Signal Level
1 +V5A_USB_3 PWR +5V
2 +V5A_USB_3 PWR +5V
3 USBD5- DIFF

4 USBD6- DIFF

5 USBD5+ DIFF

6 USBD6+ DIFF

7 GND GND

8 GND GND

9 GND GND

10 GND GND
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2410 USB 2.0 Port (CN13)

Pin Pin Name Signal Type Signal Level
1 +V5A _USB 2 PWR +5V
2 +V5A _USB 2 PWR +5V
3 USBD3- DIFF

4 USBD4- DIFF

5 USBD3+ DIFF

6 USBD4+ DIFF

7 GND GND

8 GND GND

9 GND GND

10 GND GND

Chapter 2 — Hardware Information
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241  FPC(CN14)

0.50+0.10

Pin Pin Name Signal Type Signal Level
1 +V3P3S PWR +3.3V
2 +V3P3S PWR +3.3V
3 +V3P3S PWR +3.3V
4 SMB_DATA I/0

5 SMB_CLK I/0

6 BUF_PLT_RST# I/0

7 +V3P3A PWR +3.3V
8 GND GND

9 PCIE_18_RXP DIFF

10 PCIE_18_RXN DIFF

Ll GND GND

12 PCIE_20_RXP DIFF

13 PCIE_20_RXN DIFF

14 GND GND

15 PCIE_19_RXP DIFF

16 PCIE_19_RXN DIFF

17 GND GND

Chapter 2 — Hardware Information
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Pin Pin Name Signal Type
18 PCIE_17_RXP DIFF
19 PCIE_T7_RXN DIFF
20 GND GND
21 PCIE_20_TXN DIFF
22 PCIE_20_TXP DIFF
23 GND GND
24 PCIE_19_TXN DIFF
25 PCIE_19_TXP DIFF
26 GND GND
27 PCIE_18_TXN DIFF
28 PCIE_18_TXP DIFF
29 GND GND
30 CLK_PCIE_FPC_N DIFF
3 CLK_PCIE_FPC_P DIFF
32 GND GND
33 PCIE_17_TXN DIFF
34 PCIE_17_TXP DIFF
35 GND GND
36 +V12S PWR
37 +V12S PWR
38 +V12S PWR
39 +V12S PWR
40 +V12S PWR
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2412 CPU Fan (CN15)

4 =1
ru_cn| ‘
FAN_TAC| GHD
FAH_POWER
Pin Pin Name Signal Type Signal Level
1 GND GND
2 FAN_POWER PWR +12V
3 FAN_TAC ouT
4 FAN_CTL IN
Note: FAN Connector FAN_POWER max driving current is 1A
2.413 Digital I/0 Port (CN16)
Pin Pin Name Signal Type Signal Level
1 GND GND
2 EXT_PWRBTN# l/O
3 FP_HDLED- l/0
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Pin Pin Name Signal Type Signal Level

» 4 FP_HDLED+ /O
o
: 5 FP_SPKR- Vo)
£
g 6 +V5S PWR
§ 7 GND GND
g 8 PWRLED+ Vo)
] 9 GND GND
[@N
10 HWRST# Ve,

2414 LVDS Port (CN17)

)
o
P
T
0
<
—
(2]

dlo= ma
o= = d
glom =a
dlo=m =a
dlo= =ma
dlo= =ma
dlo=m ma
oo m m o0
dlo= =a
dlo = = a
elo= =a
ojo = m o
dlo=m =

;
H
29

= glom =ao

Note: LVDS Operating VDD can be set by JP1, reference Ch 2.3.1 for details

Pin Pin Name Signal Type Signal Level
1 LVDS_BKLTEN 170

3 +VDD_LVDS PWR

5 LVDSA_CLK# DIFF

7 +VDD_LVDS PWR

9 LVDSA_DATAO# DIFF

Ll LVDSA_DATA1# DIFF

13 LVDSA_DATA2# DIFF

15 LVDSA_DATA3# DIFF
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Pin Pin Name Signal Type Signal Level

N 17 LVDS_DDC_DATA /O
j 19 LVDSB_DATAO# DIFF
gf 21 LVDSB_DATAT# DIFF
§ 23 LVDSB_DATA2# DIFF
& 25  LVDSB_DATA3# DIFF
g’ 27 +VDD_LVDS PWR
29 LVDSB_CLK# DIFF
2 LVDS_BKLCTL /O
4 GND GND
= 6 LVDSA_CLK DIFF
% 8 GND GND
0l 10 LVDSA_DATAQ DIFF
n 12 LVDSA_DATAT DIFF
14 LVDSA_DATA2 DIFF
16 LVDSA_DATA3 DIFF
18 LVDS_DDC_CLK /0
20 LVDSB_DATAO DIFF
22 LVDSB_DATAI DIFF
24 LVDSB_DATA2 DIFF
26 LVDSB_DATA3 DIFF
28 GND GND
30 LVDSB_CLK DIFF

Note: LVDS Connector +VDD_LVDS max driving current is 0.5A
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2.4.15  LVDS Port Inverter/ Backlight Connector (CN18)

Pin Pin Name Signal Type Signal level
1 +VCC_LVDS_BKLT PWR

2 +VCC_LVDS_BKLT PWR

3 L_BKLTNESS 170

4 GND GND

5 GND GND

6 LVDS_BKLTEN 170

Note 1: LVDS Backlight VCC can be by JP1. (See Ch 2.3.2)
Note 2: Backlight Connector +VCC_LVDS_BKLT max driving current is 1.5A

2.416  LAN (RJ-45) Port 2 (CN19)

ACTI/LINK SPEED
LED LED

Pin Pin Name Signal Type Signal level
1 LAN2_MDIO+ DIFF
2 LAN2_MDIO- DIFF
3 LAN2_MDI1+ DIFF
4 LAN2_MDI2+ DIFF
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Pin Pin Name Signal Type Signal level

5 LANZ2_MDI2- DIFF
6 LAN2_MDI1- DIFF
7 LANZ2_MDI3+ DIFF
8 LANZ2_MDI3- DIFF
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Q
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jog}
o
Q
=
[ON

2417 LAN (RJ-45) Port 2 (CN20)

ACTI/LINK SPEED
LED LED

2 Pin Pin Name Signal Type Signal level
2 1 LAN1_MDIO+ DIFF
G 2 LANT_MDIO- DIFF

3 LANT_MDI1+ DIFF

4 LANT_MDI2+ DIFF

5 LANT_MDI2- DIFF

6 LAN1_MDI1- DIFF

7 LANT_MDI3+ DIFF

8 LANT_MDI3- DIFF
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2418 USB 3.2 Gen 2 Port 1/ Port 2 (Dual Port) (CN21)

w
o
w
S
) e
o q@]'
a T 2 3 4 | pot
o
e}
Q
a
Pin Pin Name Signal Type Signal Level
1 +V5A_USB_1 PWR +5V
2 USBD2- DIFF
3 USBD2+ DIFF
(@)
= 4 GND GND
m
2 5 USB3_RX2_CON_N DIFF
b 6 USB3_RX2_CON_P DIFF
7 GND GND
8 USB3_TX2_CON_N DIFF
9 USB3_TX2_CON_P DIFF
10 +V5A_USB_0 PWR +5V
1 USBD1- DIFF
12 USBD1+ DIFF
13 GND GND
14 USB3_RX1_CON_N DIFF
15 USB3_RX1_CON_P DIFF
16 GND GND
17 USB3_TX1_CON_N DIFF
18 USB3_TX1_CON_P DIFF
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2419 DP++ Port (CN22)

Pin  Pin Name Signal Type Signal Level
1 DDI1_TX0_DP DIFF
2 GND GND
3 DDIN_TX0_DN DIFF
4 DDIN_TX1_DP DIFF
5 GND GND
6 DDIN_TX1_DN DIFF
7 DDIN_TX2_DP DIFF
8 GND GND
9 DDI1_TX2_DN DIFF
10 DDI1_TX3_DP DIFF
1 GND GND
12 DDIN_TX3_DN DIFF
13 DDIT_AUX_EN (@}
14 GND GND

15 DDIN_DP_CTRLCLK_AUX_DP  DIFF

16 GND GND

17 DDI_DP_CTRLDATA_AUX_DN  DIFF

18 DDIN_DP_HPD DDIN1_DP_HPD
19 GND GND
20 +V3P3S PWR
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2420 VGA Port (CN23)

w
Sy f
: (0000 01))
= 00O 0O @1/“‘
S ) ~
S
a
(635 Pin Pin Name Signal Type Signal Level
%’_ 1 VGA_RED_CON ouT
2 VGA_GREEN_CON ouT
3 VGA_BLUE_CON ouT
4 NC
5 GND GND
©
zZ 6 RED_GND_RTN GND
Z
2 7 GREEN_GND_RTN GND
G 8 BLUE_GND_RTN GND
9 +5V PWR +5V
10 NC
1 NC
12 VGA_DDCDAT_CON I/O +5V
13 VGA_HSYNC_CON OouT
14 VGA_VSYNC_CON ouT
15 VGA_DDCCLK_CON I/O +5V
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2.4.21 LPC Port (CN24)

Ff—_

= 1

;E_ 12
Pin Pin Name Signal Type Signal Level
1 LPC_ADO I/0
2 LPC_AD1 I/0
3 LPC_AD2 I/0
4 LPC_AD3 I/0
5 +V3P3S PWR +3.3V
6 LPC_FRAME# IN
7 BUF_PLT_RST# out
8 GND GND
9 CLK_LPCC_25M out
10 12CO_SDA l/O
1 12C0_SCL out
12 INT_SERIRQ GND
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2.4.22 BIOS Debug Port (CN25)

> PINI = @
£
o PIN2 £ X
8 PN3 = =
% PIN4 = =
’.%:_ PIN5 = =
o PIN6 £ =
e}
g PIN7 = X
- |
Pin Pin Name Signal Type Signal Level
1 SPI_SO_F ouTt
2 GND GND
()
= 3 SPI_CLK_F IN
m
2 4 +V3P3A_SPI PWR +3.3V
b 5 SPI_SI_F IN
6 SPI_CEO#_F IN
7 NC
2423 M.2 M-Key 2280 (CN26)
Pin Pin Name Signal Type Signal Level
1 GND GND
2 +V3P3S PWR +3.3V
3 GND GND
4 +V3P3S PWR +33V
5 PCIE_8_RXN DIFF
6 CARD_PWR_OFF R IN
7 PCIE_8_RXP DIFF
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Pin Pin Name Signal Type Signal Level
8 N.C

9 GND GND

10 SSD_LED# ouT

Ll PCIE_8_TXN_C DIFF

12 +V3P3S PWR +3.3V
13 PCIE_8_TXP_C DIFF

14 +V3P3S PWR +3.3V
15 GND GND

16 +V3P3S PWR +3.3V
17 PCIE_7_RXN DIFF

18 +V3P3S PWR +3.3V
19 PCIE_7_RXP DIFF

20 N.C

21 GND GND

22 N.C

23 PCIE_7_TXN_C DIFF

24 N.C

25 PCIE_7_TXP_C GND

26 N.C

27 GND GND

28 N.C

29 PCIE_6_RXN DIFF

30 N.C

31 PCIE_6_RXP DIFF

32 N.C

33 GND GND
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Pin Pin Name Signal Type Signal Level

34 N.C

w

Ul

b 35 PCIE 6 TXN C DIFF

[

3 36 N.C

(@)

3 37 PCIE 6. TXP C DIFF

QO

g 38 SATA_DEVSLPO IN

O

QO

2 39 GND GND
40 SMB_CLK_KMB IN
4 M2M_A_RXP DIFF
I, N.C

. 43 M2M_A_RXN DIFF

Z 4 NC

I

()

8 45 GND GND

<

o 46 N.C
47 M2M_A_TXN_C DIFF
48 N.C
49 M2M_A_TXP_C DIFF
50 BUF_PLT RST# IN
51 GND GND
52 M2M_CLKREQ# IN

53 CLK_PCIE_LM2M_N_R

54 PCIE_WAKE# IN

55 CLK_PCIE_M2M_P_R

56 N.C
57 GND GND
58 N.C
67 N.C
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Pin Pin Name Signal Type Signal Level

y 68  SUS_CLK M2M IN
i 69 PEDET R ouT
£
g 70 +V3P3S PWR £33V
§ 71 GND GND
& 72 +V3P35 PWR +33V
O
o 73 GND GND
[@N
74 +V3P3S PWR £33V
75  GND GND

2.4.24 DDR4 SO-DIMM Slot (DIMM1/ DIMM2)

Standard Specifications

@)
o
P
i
0
<
—
(2]
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2.5 Block Diagram

GENE-CML5 A1.0 Block Diagram

DP++

®
DoIL Intel w DDR4 SO-DIMM
Comet Lake S
wan o VGA Converter
(CH7517A) m LGA 1200 ﬁmﬁ’ DDR4 SO-DIMIM

e~ Socket

Line-in

INTEL
Line_Out m GhE Ethernet @ RI-45
MIC (1211)
uUsB3.2

r - - Intel® @» RI-45
Gen2 *2 m
PCH

Q470/Q470E <: e
2280

TEANT

FPC
PCiz [x4] *1 [Only for Q470/Q470€]
PCle [x4] *1 =LAl (oniytor

LPC

comi g | PWM FAN |
RS232/422/485 UART™L >

one _ Super I/0
R5232/422/485 HART™

HW Monitor
(F81966D)
> DIO*8
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3.1 System Test and Initialization

The GENE-CML5 board uses certain routines to perform testing and initialization
during the boot up sequence. If an error, fatal or non-fatal, is encountered, the module
will output a few short beeps or display an error message. The module can usually
continue the boot up sequence with non-fatal errors.

The system configuration verification routines check the current system configuration
against the values stored in the CMOS memory and BIOS NVRAM. If a system
configuration is not found or an error is detected, the module will load the default
configuration and reboot automatically.

There are four situations in which you will need to setup system configuration:

1. You are starting your system for the first time

2. You have changed the hardware attached to your system

3. The system configuration was reset by the Clear-CMOS jumper

4. The CMOS memory has lost power and the configuration information has been
erased.

The system CMOS memory has an integral lithium battery backup for data retention.

You will need to replace the battery unit when it runs down.
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3.2 AMIBIOS Setup

The AMI BIOS ROM has a pre-installed Setup program that allows users to modify basic
system configurations, which is stored in the battery-backed CMOS RAM and BIOS

NVRAM so that the information is retained when the power is turned off.

To enter BIOS Setup, press <Del> or <ESC> immediately while your computer is

powering up.

The function for each interface can be found below.

Main — Date and time can be set here. Press <Tab> to switch between date elements

Advanced — Access hardware monitor and advanced board features, options

Chipset — Host bridge parameters

Security — The setup administrator password can be set here

Boot - Enable/ Disable Quiet Boot option

Save & Exit —Save your changes and exit the program
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3.3 Setup Submenu: Main

Setup - AMI

Chapter 3 — AMI BIOS Setup
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34 Setup Submenu: Advanced

Comput ing

Chapter 3 — AMI BIOS Setup
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341  Trusted Computing

Aptio Setup Utility - Co ight American Me

[Enable]
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Options Summary

Security Device Support Disable

Enable Optimal Default, Failsafe Default
Enables or Disables BIOS support for security device.
O.S. will not show Security Device. TCG EFI protocol and INTTA interface will not

be available.

SHA-1 PCR Bank Disabled Optimal Default, Failsafe Default
Enabled

Enable or Disable SHA-1 PCR Bank

SHA256 PCR Bank Disabled
Enabled Optimal Default, Failsafe Default

Enable or Disable SHA256 PCR Bank

Pending Operation None Optimal Default, Failsafe Default
TPM Clear

Schedule an Operation for the Security Device. NOTE: Your Computer will reboot
during restart in order to change State of Security Device.

Table Continues on next Page
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Options Summary

Platform Hierarchy Disabled

Enabled Optimal Default, Failsafe Default
Enable or disable Platform Hierarchy
Storage Hierarchy Disabled

Enabled Optimal Default, Failsafe Default

Enable or Disable Storage Hierarchy

Endorsement Hierarchy Disabled

Enabled Optimal Default, Failsafe Default

Enable or Disable Endorsement Hierarchy

TPM2.0 UEFI Spec Version | TCG_1_2

TCG_2 Optimal Default, Failsafe Default

Select the TCG2 Spec Version Support,
TCG_1_2: Compatible mode for Win8/Win10
TCG_2: Support new TCG2 protocol and event format for Win10 or later

Physical Presence Spec 1.2

Version 13 Optimal Default, Failsafe Default

Select to Tell O.S. to support PPI Spec Version 1.2 or 1.3. Note some HCK tests
might not support 1.3.

Device Select TPM 1.2

TPM 2.0

Auto Optimal Default, Failsafe Default

TPM 1.2 will restrict support to TPM 1.2 devices, TPM 2.0 will restrict support to
TPM 2.0 devices, Auto will support both with the default set to TPM 2.0 devices if
not found, TPM 1.2 devices will be enumerated

Chapter 3 — AMI BIOS Setup

44



342  CPU Configuration

tup - AMI
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Options Summary

Hyper-Threading Disabled

Enabled Optimal Default, Failsafe Default
Enabled or Disabled Hyper-Threading Technology
Active Processor Cores All Optimal Default, Failsafe Default

1
Number of cores to enable in each processor package.
Intel (VMX) Virtualization | Disabled
Technology Enabled Optimal Default, Failsafe Default
When enabled, a VMM can utilize the additional hardware capabilities provided
by Vanderpool Technology.
C-States Disabled
Enabled Optimal Default, Failsafe Default
Enable/Disable CPU Power Management. Allows CPU to go to C states when it's
not 100% utilized.
Intel(R) SpeedStep(tm) Disabled
Enabled Optimal Default, Failsafe Default
Allows more than two frequency ranges to be supported.
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Options Summary

Turbo Mode Disabled

Enabled

Optimal Default, Failsafe Default

Shift to be available and enabled).

Enable/Disable processor Turbo Mode (requires Intel Speed Step or Intel Speed

Chapter 3 — AMI BIOS Setup
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343  SATA Configuration

SATA Controller(s)

[Enahbled]

Options Summary

SATA Controller(s) Enabled Optimal Default, Failsafe Default
Enable/Disable SATA Device.
SATA Mode Selection AHCI Optimal Default, Failsafe Default
Intel RST
Premium With
Intel Optane
System
Acceleration
Determines how SATA controller(s) operate
M.2(CN26) Disabled
Enabled Optimal Default, Failsafe Default
Enable or Disable SATA Port
Port 2 Disabled
Enabled Optimal Default, Failsafe Default

Enable or Disable SATA Port

Table Continues on Next Page...
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Options Summary

Hot Plug

Designates this port as Hot

Port 3

Disabled Optimal Default, Failsafe Default
Enabled
Pluggable
Disabled
Enabled Optimal Default, Failsafe Default

Enable or Disable SATA Port

Hot Plug

Disabled

Optimal Default, Failsafe Default

Enabled

Designates this port as Hot

Pluggable
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3.4.4  Hardware Monitor

etup - AMI

[Enabled]

Options Summary

Smart Fan

Disabled

Enabled

Optimal Default, Failsafe Default

Enables or Disables Smart Fan.
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3441 Smart Fan Mode Configuration

Aptio Setup - AMI

FAN1 Output HMode [Output PHM moce (push
pull)l

Options Summary

FANT Output Output PWM mode

Mode (open drain)
Linear Fan Application
Output PWM mode Optimal Default, Failsafe Default
(push pull)

Fan 1 Smart Fan Manual Duty Mode

Control Auto Duty-Cycle Mode | Optimal Default, Failsafe Default

Smart Fan Mode Select

Temperature CPU(PECI) Temperature

Source System Temperature Optimal Default, Failsafe Default
System Temperature 2

Select the monitored temperature source for this fan.

Temperature 1 60

Duty Cycle 1 85

Auto fan speed control. Fan speed will follow different temperature by different

duty cycle 1-100
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345  SIO Configuration

¥ [#Activex] Ge

etup - AMI
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3451 Serial Port 1 Configuration

up Utility - Copyright 5 American

[Use Automat
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Options Summary

Use This Device Disable
Enable Optimal Default, Failsafe Default
Enable or Disable this Logical Device.
Possible: Use Automatic Optimal Default, Failsafe Default
Settings
|I0O=3F8h; IRQ=4
|O=2F8h; IRQ=3
Allows user to change Device's Resource settings. New settings will be reflected on
This Setup Page after System restarts.
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3452  Serial Port 2 Configuration

Aptio Setup Utility - Co

Use This Device [Enabled]
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Options Summary

Use This Device Disable

Enable Optimal Default, Failsafe Default
Enable or Disable this Logical Device.
Possible: Use Automatic Optimal Default, Failsafe Default
Settings
|0=2F8h; IRQ=3
|I0=3F8h; IRQ=4
Allows user to change Device's Resource settings. New settings will be reflected on
This Setup Page after System restarts.
Mode: RS232 Optimal Default, Failsafe Default
RS422
RS485
UART RS232, 422, 485 selection.
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346  AMT Configuration

up Utility

AMT BIOS Features

[Enabled]

Options Summary

AMT BIOS Features

Disable

Enable

Optimal Default, Failsafe Default

able to access MEBx Setup.

When disabled AMT BIOS Features are no longer supported and user is no longer

Note: This option does not disable Manageability Features in FW
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347  Firmware Update Configuration

Aptio Setup - AMI

FH Update [Enabled]
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Options Summary

Me FW Image Re-Flash Disabled Optimal Default, Failsafe Default
Enabled
Enable/Disable Me FW Image Re-Flash function.
FW Update Disabled
Enabled Optimal Default, Failsafe Default
Enable/Disable ME FW Update function.
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3.4.8  Serial Port Console Redirection

up - AMI

Console Redirection [Disabled]
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Options Summary

Console Redirection Disabled Optimal Default, Failsafe Default
Enabled

Console Redirection Enable or Disable.

Console Redirection EMS | Disabled Optimal Default, Failsafe Default
Enabled

Console Redirection Enable or Disable.
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3.4.81 COMO Console Redirection Settings

Terminal Type

Aptio Setup - AMI

Options Summary

Terminal Type

VT100

VT100+

VT-UTF8

ANSI

Optimal Default, Failsafe Default

Emulation: ANSI: Extended ASCII char set. VT100: ASCII char set. VT100+: Extends
VT100 to support color, function keys, etc. VT-UTF8: Uses UTF8 encoding to map
Unicode chars onto 1 or more bytes.

Bits Per second

9600

19200

38400

57600

115200

Optimal Default, Failsafe Default

Selects serial port transmission speed. The speed must be matched on the other
side. Long or noisy lines may require lower speeds.

Data Bits 7
8 Optimal Default, Failsafe Default
Parity None Optimal Default, Failsafe Default
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Options Summary

Even

Odd

Mark

Space

A parity bit can be sent with the data bits to detect some transmission errors.
Even: parity bit is O if the num of 1's in the data bits is even. Odd: parity bit is O if
num of T's in the data bits is odd. Mark: parity bit is always 1. Space: Parity bit is
always 0. Mark and Space Parity do not allow for error detection. They can be
used as an additional data bit.

Stop Bits 1 Optimal Default, Failsafe Default

2

Stop bits indicate the end of a serial data packet. (A start bit indicates the
beginning). The standard setting is 1 stop bit. Communication with slow devices
may require more than 1 stop bit.

Flow Control None Optimal Default, Failsafe Default

Hardware
RTS/CTS

Flow control can prevent data loss from buffer overflow. When sending data, if the
receiving buffers are full, a 'stop' signal can be sent to stop the data flow. Once the
buffers are empty, a 'start' signal can be sent to re-start the flow. Hardware flow
control uses two wires to send start/stop signals.

VT-UTF8 Combo Key Disabled
Support Enabled Optimal Default, Failsafe Default
Enable VT-UTF8 Combination Key Support for ANSI/VT100 terminals
Recorder Mode Disabled Optimal Default, Failsafe Default
Enabled
With this mode enabled only text will be sent. This is to capture Terminal data.
Resolution 100x31 Disabled Optimal Default, Failsafe Default
Enabled
Enables or disables extended terminal resolution
Putty KeyPad VT100 Optimal Default, Failsafe Default
LINUX
XTERMR6
SCO
ESCN
VT400

Select FunctionKey and KeyPad on Putty.
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3482  Legacy Console Redirection Settings

Aptio Setup - AMI

Redirection COM Port [COMO]
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Options Summary

Redirection Console COM | COMO Optimal Default, Failsafe Default

Port

Console Redirection Enable or Disable.

Resolution 80x24 Optimal Default, Failsafe Default
80x25

On Legacy OS, the Number of Rows and Columns supported redirection

Redirect After POST Always Enable Optimal Default, Failsafe Default
BootlLoader

When Bootloader is selected, then Legacy Console Redirection is disabled before

booting to legacy OS. When Always Enable is selected, then Legacy Console

Redirection is enabled for legacy OS. Default setting for this option is set to

Always Enable.
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3483  Out-of-Band Mgmt Console Redirection Settings

Aptio Setup - AMI

Terminal Type EMS [WT-UTFB]
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Options Summary

Terminal Type EMS VT100

VT100+
VT-UTF8 Optimal Default, Failsafe Default
ANSI
VT-UTF8 is the preferred terminal type for out-of-band management. The next
best choice is VT100+ and then VT100. See above, in Console Redirection Settings
page, for more Help with Terminal Type/Emulation.

Bits Per second EMS 9600
19200
57600
115200 Optimal Default, Failsafe Default
Flow Control EMS None Optimal Default, Failsafe Default
Hardware
RTS/CTS
Software
xon/xoff

Continued on Next Page...
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Options Summary

Flow control can prevent data loss from buffer overflow. When sending data, if the
receiving buffers are full, a 'stop' signal can be sent to stop the data flow. Once the
buffers are empty, a 'start’ signal can be sent to re-start the flow. Hardware flow
control uses two wires to send start/stop signals.
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349 Power Management

Aptio Setup Utility - Co t (C) AmErican

Power Mode [ATH Tupel
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Options Summary

Power Mode ATX Type Optimal Default, Failsafe Default
AT Type
Select system power mode
State After G3 Always On
Always Off
Last State Optimal Default, Failsafe Default
Specify what state to go to when power is re-applied after a power failure (G3
state).
RTC wake system from S5 | Disable Optimal Default, Failsafe Default
Fixed Time

Fixed Time: System will wake on the hr:min::sec specified./n Dynamic Time:
System will wake on the current time + Increase minute(s)
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3410 Digital IO Port Configuration

Aptio Setup - AMI

DIDL [Output]
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Options Summary

DIO Port* Output
Input

Set DIO as Input or Output

Output Level High Optimal Default, Failsafe Default
Low

Set output level when DIO pin is output
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3.5 Setup Submenu: Chipset
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3,51  North Bridge

FPanel Conf
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3.511 LVDS Panel Configuration

Aptio Setup - AMI

[Enabled]
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Options Summary

LVDS Disabled

Enabled Optimal Default, Failsafe Default
Enable/Disabled this panel.

LVDS Panel Type 640x480,18bit,60Hz
800x480,18bit,60Hz
800x600, 18bit,60Hz
1024x600,18bit, 60Hz
1024x768,18bit, 60Hz
1024x768,24bit,60Hz | Optimal Default, Failsafe Default
1280x768,24bit,60Hz
1280x1024,48bit, 60Hz
1366x768,24bit, 60Hz
1440x900,48bit, 60Hz
1600x1200,48bit, 60Hz
1920x1080,48bit, 60Hz
1920x1200,48bit, 60Hz
Select LCD panel used by Internal Graphics Device by selecting the appropriate
setup item.
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Options Summary

Color Depth

18-bit

Optimal Default, Failsafe Default

24-bit

36-bit

48-bit

Select panel type

Backlight Type

Normal

Optimal Default, Failsafe Default

Inverted

Select backlight control signal type

Backlight Level

0%

10%

20%

30%

40%

50%

60%

70%

80%

Optimal Default, Failsafe Default

90%

100%

Select backlight control level

Backlight PWM Freq

100Hz

200Hz

220Hz

Optimal Default, Failsafe Default

500Hz

1KHz

2.2KHz

6.5KHz

Select PWM frequency of backlight control signal
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3,52 PCH IO Configuration

Aptio Setup - AMI

HD Audio [Enabled]
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Options Summary

HD Audio Disabled

Enabled Optimal Default, Failsafe Default
Control Detection of the HD-Audio device.

Disabled = HDA will be unconditionally disabled

Enabled = HDA will be unconditionally enabled.

PCH Lan Controller Disabled

Enabled Optimal Default, Failsafe Default

Enable/Disable onboard NIC
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3.6 Setup Submenu: Security

up Utility - Co

Change User/Administrator Password

You can set an Administrator Password or User Password. An Administrator Password
must be set before you can set a User Password. The password will be required during
boot up, or when the user enters the Setup utility. A User Password does not provide
access to many of the features in the Setup utility.

Select the password you wish to set, and press Enter. In the dialog box, enter your
password (must be between 3 and 20 letters or numbers). Press Enter and retype your

password to confirm. Press Enter again to set the password.

Removing the Password
Select the password you want to remove and enter the current password. At the next

dialog box press Enter to disable password protection.
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3.6.1 Secure Boot

Aptio Setup Utility - Cop

Secure Boot [Disabled]

Options Summary

Secure Boot Disabled Optimal Default, Failsafe Default

Enabled

Secure Boot feature is Active if Secure Boot is Enabled, Platform Key (PK) is
enrolled and the System is in User mode. The mode change requires platform
reset

Secure Boot Mode Custom Optimal Default, Failsafe Default

Standard

Secure Boot mode options: Standard or Custom.
In Custom mode, Secure Boot Policy variables can be configured by a physically
present user without full authentication

Restore Factory Keys |

Force System to User Mode. Install factory default Secure Boot key databases

Reset To Setup Mode |

Delete all Secure Boot key databases from NVRAM
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3.6.11 Key Management

Aptio Setup Utility - Copyright (C) 2013 American M

Factory Key Provision [Disabled]
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Options Summary

Factory Key Provision Disabled Optimal Default, Failsafe Default

Enabled
Secure Boot feature is Active if Secure Boot is Enabled, Platform Key (PK) is
enrolled and the System is in User mode. The mode change requires platform
reset

Restore Factory Keys |

Force System to User Mode. Install factory default Secure Boot key databases
Reset To Setup Mode |

Delete all Secure Boot key databases from NVRAM

Export Secure Boot variables |

Copy NVRAM content of Secure Boot variables to files in a root folder on a file
system device

Enroll Efi Image |

Allow the image to run in Secure Boot mode. Enroll SHA256 Hash certificate of a
PE image into Authorized Signature Database (db)

Table Continues on Next Page...
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Options Summary
Remove 'UEFI CA' from DB

Device Guard ready system must not list ‘Microsoft UEFI CA" Certificate in
Authorized Signature database (db)
Restore DB defaults |
Restore DB variable to factory defaults
Platform Key (PK) Details
Export
Update
Delete
Key Exchange Keys Details
Export
Update
Append
Delete
Authorized Signatures Details
Export
Update
Append
Delete
Forbidden Signatures Details
Export
Update
Append
Delete
Authorized TimeStamps Update
Append
OsRecovery Signatures Update
Append
Enroll Factory Defaults or load certificates from a file:
1.Public Key Certificate:
a) EFI_SIGNATURE_LIST
b) EFI_CERT_X509 (DER)
) EFI_CERT_RSA2048 (bin)
d) EFI_CERT_SHAXXX
2.Authenticated UEFI Variable
3.EFI PE/COFF Image (SHA256)
Key Source: Factory, External, Mixed
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3.7 Setup Submenu: Boot

Aptio Setup Utility - Co t (C) AmErican

Quiet Boot [Enahled]
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Options Summary

Quiet Boot Disabled
Enabled Optimal Default, Failsafe Default
Enable or Disable showing boot logo.
LAN UEFI Pxe Driver Disabled Optimal Default, Failsafe Default
Enabled

Enabled/Disable LAN UEFI PXE Driver
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3.71 BBS Priorities

Apt i up Utility

Boot Option #1
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3.8 Setup Submenu: Save & Exit

Chapter 3 — AMI BIOS Setup

75



Y
“
%
c
(on
I
@]
3
©
©
A
)
e}
]
o)
)
o

Chapter 4

SIND-INID

Driver Installation




Y
“
%
c
(on
I
@]
3
©
©
A
)
e}
]
o)
)
o

SIND-INID

41  Driver Download/Installation

Drivers for the GENE-CML5 can be downloaded from the product page on the AAEON
website by following this link:

https://www.aaeon.com/en/p/subcompact-boards-gene-cmi5

Download the driver(s) you need and follow the steps below to install them.

Step 1— Install Chipset Drivers
1. Open the Step 1- Chipset folder

2. Run the SetupChipset.exe in the folder
3. Follow the instructions

4. Drivers will be installed automatically

Step 2 — Install Graphics Drivers
1. Open the Step 2 — Graphic folder
2. Run the igxpin.exe file in the folder
3. Follow the instructions

4. Drivers will be installed automatically

Step 3 — Install Network Driver
1. Open the Step 3 — Network folder
2. Run the PROWinx64.exe file in the folder
3. Follow the instructions

4. Drivers will be installed automatically
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Step 4 — Install Audio Driver
1. Open the Step 4 — Audio folder
2. Run the Win10_R281.exe file in the folder
3. Follow the instructions
4. Drivers will be installed automatically

Step 5 — Install Serial 10 Drivers
1. Open the Step 5 — SeriallO folder
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2. Run the SetupSeriallO.exe file in the folder
3. Follow the instructions
4. Drivers will be installed automatically
Step 6 — Install ME Drivers
1. Click on the Step 6 — ME folder

2. Run the SetupME.exe file in the folder

SIND-INID

3. Follow the instructions

4. Drivers will be installed automatically
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A

|/O Address Map

v B Input/eutput (10)

E= [0000000000000000 - DO0ODOODDODOOCFT] PCI Express Root Complex

§= [000D000D0DD000020 - DODODOONOD00N021] Programmable interrupt controller
h_ [0OD0DO0000000024 - DODOODONDMD0D025] Programmable interrupt controller
h_ [0000000000000028 - D0DOODONOONOD02Y] Programmable interrupt controller
£3 [00000000000D002C - 0DOODD00000D002D] Programmable interrupt controller
E= [000000000000002E - DOODDO0D0OD0002F] Motherboard resources

£z [0000000000000030 - 0O00DODD0OD00031] Programmakble interrupt controller
¥ [000DOOOODODODD34 - DOODDDDODDO00035] Programmable interrupt controller
h_ [00DQDO0D0000003E - D0DOODONDOD0D039] Programmable interrupt controller
£ [000000000000003C - 00000D000000003D] Programmable interrupt controller
E= [0000000000000040 - DOOODOODDODD0043] System timer

E= [000000000000004E - DO0DDO0D0OD0004F] Motherboard resources

E= [000DOOOODODOD0SO - D0OODDDODDO000S3] System timer

K= [00DODDOOODODODDET - DODDDDOODO0D00ET] Motherboard resources

K= [000D0DO0DDDO00D0ES - DDDDDDO0D00000E3] Motherboard resources

£= [00000000D00D00ES - DO0DDODDOOD00DES] Matherboard resources

E= [00000000000000ET - DOODDOOD0OD000ET] Moatherboard resources

K= [000D0000D00000TD - DODODOO0000D00TO] Motherboard resources

K= [000DOO0OODODOD0ED - DOODDOOOD00000BD] Motherboard resources

K= [000D0O0O0DO00D0Y2 - DDODDDO0D00000IZ] Motherboard resources

£ [00000000000D00AD - 0DO0DD00000000AT] Programmable interrupt controller
E= [00000000000000AL - 0DODDODON00D00AS] Programmable interrupt controller
Ez [00000000000D00AS - 00O00D00000000AI] Programmable interrupt controller
¥ [000DOOODDODODDAL - DDDDDDDODDODODAD] Programmable interrupt controller
h_ [0ODOOOODO0D000ED - 0ODDDOO0D00DODDET] Programmable interrupt controller
£= [000000000000D0E2 - 0D00DD00DO0DD0B3] Motherboard resources

£3 [0000000ODOODD0ES - 0DODDDOODOODDBS] Programmable interrupt controller
E= [000000O0DODOODES - QOOODDDODOO00NBY] Programmable interrupt controller
¥ [000DOOODDODODDEC - ODDDODODDODODOBD] Programmable interrupt controller
¥ [000DOOODDODODOFD - DDODODOODODD00FD] Numeric data processor

ﬁ [0OD0DOODODON02FS - GODODDODODDO0ZFF] Communications Port (COMZ2)

ﬁ [0OD0OODODDODO3FE - DODODDODODDODIFF] Communications Port (COMT1)

£z [00000000000004D0 - 00000000000004D1] Programmable interrupt controller
K= [000D0000DO000EED - DODODOOODD0D0EIF] Motherboard resources

= [000DOO0ODOOO0ADD - ODDDDDODODODDADF] Motherboard resources

K= [000D0O0ODOON0AT0 - ODODDODDODOODATF] Motherboard resources

E= [0000000000000A20 - 0DOODDD00D00DAZF] Motherboard resources

§3 (0000000000000 - DOOODODDO00DFFFF] PCI Express Root Complex

E= [000000000000164E - 0000D0000000164F] Motherboard resources

E= [000DOOODDODOTE00 - DOODODOODODD18FE] Motherboard resources
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¥ [00000DDDD000TE54 - 0DDDDODDDD0DT857] Motherboard resources

h [ODOODODODODD2000 - GO0O0O00000020FE] Motherboard resources

¥ [0000DDDODO0O3000 - 0ODO0DDDDDDDIFFF] Intel(R) PCI Express Root Port 211 - 0682

& [00D000DO00D0A0D0 - 0000D000DD00403F] Intel(R) UHD Graphics 630

== [0000000000004060 - 00DDO0DDODDNMOTF] Standard SATA AHCI Controller

== [0000000000004020 - DODOD00000004083] Standard SATA AHCI Controller

== [0000000000004090 - 000D000D0D0N40ST] Standard SATA AHCI Controller

¥ [00DODDDDDOOOEFAD - DDDDDDDODODOEFEF] Intel(R) SMBus - DBA3

ﬁ [0000000000O0FFFE - DOOOOOO0000OFFFF] Intel(R) Active Management Technology - SOL (COM3)

| S A [ Tt
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A2 Memory Address Map

v 3 Memory
§m [00000000000AD000 - OODODDODODOBFFFF] PCI Express Root Complex
= [0000DDODIF300000 - DDODOODODFFFFFFF] PCI Express Root Complex
G& [00000000ADDDO000 - DODDODODAFFFFFFF] Intel(R) UHD Graphics 630
53 [0DOODDODBO0OODDD - ODDODDDOBOFFFFFF] Intel(R) UHD Graphics 630
L7 [D0DDODDDET100000 - DDDDODODET11FFFF] Intel(R) 1211 Gigabit Metwork Connection
¥ [0000DODOB1100000 - OOOODO0OBT1FFFFF] Intel(R) PCI Express Root Port #11 - 06B2
L7 [00DDODDDET120000 - DDDDDDODB1123FFF] Intel(R) 1211 Gigabit Metwork Connection
§ [00D00DO0B1220000 - DDODOODDB122FFFF] Intel(R) USE 3.1 eXtensible Host Controller - 1.10 (Microsoft)
=z [0D00DDO0B1234000 - 0DODOO00OB1235FFF] Standard SATA AHCI Controller
§m [00000000B1238000 - ODODDO00E12380FF] Intel(R) SMBus - DBA3
=g [0D000DODB1239000 - 0DDDDD00OB12397FF] Standard SATA AHCI Controller
=z [0DODDDOOB123.A000 - ODDDDDDOB123A0FF] Standard SATA AHCI Controller
¥ [0D0ODODOECODOODD - DODDODOOEFFFFFFF] Motherboard resources
= [00ODDDODFCB00000 - DODDODDOFETFFFFF] PCI Express Root Complex
§= [0000DODOFCFODO0D - DODODDDDFCFFFFFF] High Definition Audic Controller
§m [00000000FDO00000 - DODD0D0OFDESFFFF] Motherboard resources
¥ [000000DOFDEADDDD - DODDOODOFDEAFFFF] Intel(R) Serial 10 GPIO Host Controller - INT3450
¥ [0D00DODOFDEB0O000 - DODDDDOOFDEBFFFF] Intel(R) Serial |0 GPIO Host Controller - INT3450
¥ [0000DOOOFDECO000 - 0OODDDODFDECFFFF] Motherboard resources
¥ [0D00DODOFDED0000 - DO0DDODOFDE0FFFF] Intel(R) Serial 10 GPIO Host Controller - INT3450
i@ [0000D00OFDEEQDOD - DODODDDOFDEEFFFF] Intel(R) Serial 10 GPIO Host Controller - INT3450
§m [0000DODOFDEFO000 - DODOODDOFDFFFFFF] Motherboard resources
= [00000000FEDDDO0D - ODODD00OFEDTFFFF] Motherboard resources
¥ [00ODOODOFEDTO000 - DODDODOOFEDTOFFF] Intel(R) SPI (flash) Controller - DBA4
§m [00000000FED3B000 - 00000000FED3AFFF] Motherboard resources
¥ [0DODOODOFETDE000 - OODODODDDFE]DBFFF] High Definition Audio Controller
¥z [00DDDDODFETDCOOD - DOODDODOFETDICFFF] Intel(R) Management Engine Interface #1
i@ [0000D00OFETDCO00 - 0D0000DOFETDDFFF] Intel(R) Serial 10 12C Host Controller - 06E9
¥= [0D0ODODOFETDEDDD - DODOODDOFETDEFFF] Intel(R) Serial 10 12C Host Controller - D6ES
& [DODDDDOOFETDFODO - DODDDDOFETDFFFF] Intel(R) Active Management Technology - SOL (COM3)
I8 [000DDDDOFETEDDDD - DODDOODOFE1FFFFF] Intel(R) Ethernet Connection (11) 1219-LM
¥ [00000000FE200000 - 000D0000FETFFFFF] Motherboard resources
¥ [00DO00ODOFEDOROOD - OODODDDDFEDDOIFF] High precision event timer
¥ [0DODDODOFED 10000 - DODOODODFEDTTFFF] Motherboard resources
¥ [00D0DOODOFED 12000 - O0DODOODFED18FFF] Motherboard resources
¥ [0DDODODOFED 19000 - DODOODOOFEDT9IFFF] Motherboard resources
§m [0000D0DOFEDZ20000 - DODO0DDOFED3FFFF] Motherboard resources
7 [000DODDOFED40000 - OODODDDOFEDA4FFF] Trusted Platform Module 2.0
= [00000000FED45000 - D0DD0D0OFEDEFFFF] Motherboard resources
¥ [0000OODOFEDS0000 - OODODDDDFEDS3FFF] Motherboard resources
¥ [0DODDODOFEEODODD - DDDDODOOFEEFFFFF] Motherboard resources
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A3 IRQ Mapping Chart

v B Interrupt request (IRQ)
Em (ISA) 0x00000000 (00)
ﬁ (1SA) OxDO000003 (03)
& (ISA) 0x00000004 (04)
Em (1SA) 0x0D00D0DOD (13)
Em (ISA) 0x000D000E (14)
B (ISA) Gx00D00002D (45)
Em (ISA) 0x000D0037 (55)
Em (ISA) 0x000D0038 (56)
Em (ISA) 0x000D0039 (57)
Em (1SA) 0x0D000D0D3A (58)
Em (1SA) 0x0000D003B (59)
Em (1SA) 0xDD0D0D3C (60)
Em (1SA) 0x0000D0D3D (61)
Em (ISA) 0x000D003E (62)
Em (ISA) 0x000D003F (63)
Em (ISA) 0x00000040 (64)
Em (ISA) 0x00000041 (65)
Em (ISA) 0x00000042 (66)
Em (ISA) 0x00000043 (67)
Em (ISA) 0x00000044 (68)
Em (ISA) 0x000D0045 (69)
Em (ISA) 0x000D0046 (70)
Em (ISA) 0x00000047 (71)
Em (ISA) 0x00000048 (72)
Em (ISA) 0x0000004G (73)
Em (1SA) 0x000000MA, (74)
Em (ISA) 0x0000DOME (75)
Em (1SA) 0x0D000D0MC (76)
Em (1SA) 0x00000MD (77)
Em (ISA) 0x000D00E (78)
Em (ISA) 0x000D004F (79)
Em (ISA) 0x00000050 (80)
Em (ISA) 0x000D0051 (81)
Em (ISA) 0x000D0052 (82)
Em (ISA) 0x000D0053 (83)
Em (ISA) 0x00000054 (84)
Em (ISA) 0x000D00SS5 (85)
Em (ISA) 0x000D00SE (86)
Em (ISA) 0x000D00ST (87)

System timer
Communications Paort (COMZ)
Communications Part (COM1)
Mumeric data processor

Intel(R) Serial IO GPIO Host Controller - INT3450

Trusted Platform Module 2.0

Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systermn
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£m (15A) 000000058 (88)

£m (15A) 0x000D0D0SS (B9)

Em (154) 0x00DD005A, (90)

E= (154) 0x000D0D0SE (91)

E= (154) 0x00DD00SC (92)

E= (154) 0x00DD00SD (93)

Em (15A) 0x000D0DDSE (34)

Em (15A) 0x000D0OSF (35)

£= (15A) 0x000D0D0E0 (96)

Em (15A) 000000061 (37)

£m (15A) 000000062 (38)

Em (15A) 000000063 (39)

E= (154) (x00000DE4 (100)
Em (154) 0x00DD0DES (101)
Em (154) (x00DD0DEE (102)
E= (154) 0x00DD0DET (103)
E= (154) (x000000ES (104)
E= (154) (x00DD0DES (105)
Em (154) 0x00DD00EA (106)
E= (15A) 0x000D0D0EB (107)
Em (154) 0x000D0DEC (108)
E= (154) 0x000D00ED (109)
E= (154) 0xD0DDODGE (110)
E= (154) 0xD0DDODEF (111)
Em (154) 0x000000TO (112)
E= (154) 0x000000TT (113)
Em (154) (00000072 (114)
E= (154) (x00DD0DT3 (115)
Em (154) 000000074 (116)
E= (154) 0x00D000TS (117)
E= (154) (x00000DTE (118)
Em (154) 0x000000TT (119)
Em (154) (x00000DTS (120)
Em (154) 0x000D00TI (121)
Em (154) 0x000D00TA (122)
§3 (154) 0x00DDDOTB (123)
Em (154) 0x000D00TC (124)
E= (154) 0x000D00TD (125)
Em (154) 0x00DDODTE (126)
Em (154) 0x00DD00TF (127)
E= (154) (x000000S0 (128)
£3 (154) (x000000ST (129)

Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systermn
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
Microsoft ACPI-Compliant Systern
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E= (ISA) 0x000001E8 (488)
£ (ISA) 0x000001E9 (489)
E= (ISA) 0x000001EA (490)
£ (1SA) 0x000001EB (491)
£ (ISA) 0x000001EC (492)
£ (1SA) 0x000001ED (493)
E= (ISA) 0x000001EE (494)
£ (ISA) 0x000001EF (495)
E= (ISA) 0x000001F0 (496)
E= (ISA) 0x000001F1 (497)
E= (ISA) 0x000001F2 (498)
£ (ISA) 0x000001F3 (499)
£ (ISA) 0x000001F4 (500)
E= (ISA) 0x000001F5 (501)
E= (ISA) 0x000001F6 (502)
E= (1SA) 0x000001F7 (503)
E= (ISA) 0x000001F8 (504)
£ (I1SA) 0x000001F9 (505)
E= (ISA) 0x000001FA (506)
E= (I1SA) 0x000001FB (507)
E= (ISA) 0x000001FC (508)
£ (1SA) 0x000001FD (509)
E= (1SA) 0x000001FE (510)
Em (ISA) 0x000001FF (511)
E= (PCI) 0x00000010 (16)

Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
Microsoft ACPI-Compliant System
High Definition Audio Controller

= (PCl) 0x00000010 (16) Intel(R) Serial 10 12C Host Controller - 06E8

= (PCI) 0x00000011 (17)  Intel(R) Serial 10 12C Host Controller - 06E9

ﬁ (PCI) 0x00000013 (19) Intel(R) Active Management Technology - SOL (COM3)
= (PCI) OxFFFFFFF2 (-14) Intel(R) Management Engine Interface #1

@ (PCI) OxFFFFFFF3 (-13) Intel(R) Ethernet Connection (11) 1219-LM

5§ (PCI) OxFFFFFFF4 (-12) Intel(R) UHD Graphics 630

O (PCI) OxFFFFFFF5 (-11) Intel(R) USB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
! (PCI) OxFFFFFFF6 (-10) Intel(R) 1211 Gigabit Network Connection

& (PCI) OxFFFFFFF7 (-9) Intel(R) 1211 Gigabit Network Connection

! (PCI) OxFFFFFFF8 (-8) Intel(R) 1211 Gigabit Network Connection

' (PCI) OxFFFFFFFS (-7) Intel(R) 1211 Gigabit Network Connection

3 (PCI) OxFFFFFFFA (-6) Intel(R) 1211 Gigabit Network Connection

' (PCI) OxFFFFFFFB (-5) Intel(R) 1211 Gigabit Network Connection

*@ (PCI) OxFFFFFFFC (-4) Standard SATA AHCI Controller

E= (PCl) OxFFFFFFFD (-3) Intel(R) PCI Express Root Port #9 - 06B0

= (PCI) OxFFFFFFFE (-2) Intel(R) PCl Express Root Port #11 - 06B2
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B.1 Mating Connectors and Cables

Mating Connector i
Connector Function g Available Cable P/N
Label Vendor Model no Cable
COM Port 710-H73-095 Serial Port
CN1 PINREX 1701090122
Connector WET Cable
COM Port 710-H73-095 Serial Port
CN2 PINREX 1701090122
Connector WET Cable
ATX 753-71-03TW
CN3 PINREX ATX Cable 170220020B
Connector 01
Audio 712-71-10TW
CN6 PINREX Audio Cable | 1709100254
Connector 01
SATA
CN8 TechBest | 007-01-00757 | SATA Cable 1709070460
Connector
SATA
CN9 TechBest | 007-01-00757 | SATA Cable 1709070460
Connector
SATA Power 721-81-02TW | SATA Power
CN10 PINREX 1702150155
Connector 00 Cable
USB2.0 50238-01041-
CN12 Aces USB2.0 Cable | 170010010D
Connector 003
USB2.0 50238-01041-
CN13 Aces USB2.0 Cable | 170010010D
Connector 003
FPC Panasoni
CN14 AYF534035 FPC Cable 1706400601
Connector c
Front Panel 50238-01041- Front Panel
CN16 Aces 1709100108
Connector 001 cable
LVDS 1204-710-30S
CN17 CATCH LVDS Cable 1704300311
Connector MP
Inverter 50228-00671 Inverter
CN18 Aces 170X000152
Connector -001 Cable
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C1

Digital 1/0 Register

7.1.2 Logic Device Number Register (LDN) — Index 07h

Bit Name R/W | Reset |Default Description
00h: Select FDC device configuration registers.
03h: Select Parallel Port device configuration registers.
04h: Select Hardware Monitor device configuration registers.
05h: Select KBC device configuration registers.
06h: Select GPIO device configuration registers.
07h: Select WDT device configuration registers.
0Ah: Select PME, ACPI and ERF device configuration registers.

70 LON RIW |LResers|  00h 10h: Select UART1 device configuration registers.
11h: Select UARTZ device configuration registers.
12h: Select UART3 device configuration registers.
13h: Select UART4 device configuration registers.
14h: Select UARTS device configuration registers.
15h: Select UARTE device configuration registers.
Otherwise: Reserved.

GPI08 Output Enable Register — Index 88h
Bit Name RW | Reset |Defautt| Description
0: GPIOBT is in input mode.
: il kil e M |1:GPlOG7bh0|mmodl.
0: GPI088 is in input mode.
6 | omosane’ AW 0 |1:emesanwm<
0: GPIO8S is in input mode.
S | GPIOSS.OE |RW wesers| 0 |1:GP|oesunwnm.
5PI08 0: GPIO84 is in input mode.
4 OE R |.aeare] O |1:6Pm4bhwnnndo.
0: GPIO83 is in input mode.
3 | SPOS0E" |RWjnwss O |1:GHoeaunwwmu
GPIO82 0: GPIO82 is in input mode.
z O RW [ireserel - O Il:mshmm4
0: GPIO81 is in input mode.
1. | OPOSILOE: |RW uesers] 0 |1:cmoemhwmm.
0: GPIOB0 is in input mode.
0 | SPI0S0OET |RW|uew] O |1:Gmoeounwwm<
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GPIO8 Output Data Register — Index 89h (This byte could be also written by base address + 2)

Bit Name RW | Reset | Default| Description
= 7 | opios7vAL | RW |uresers I? g:g;m‘,’x,:mm
o N D ) o I oo
% 5 GPI08S_VAL | RW [iresers| 1 I?mmfm:mx
5 N L IR e evtiertion
§ 3 GPIO83_VAL | RW |iresers| 1 |?$$mgm:mm
GO | 2| o [mwfn] o [0SR0 0 e oo mete

oo || + poemesmnairen

I T R

GPIO8 Pin Status Register — Index 8Ah (This byte could be also read by base address + 2)

l_C'}l Bit Name R/W | Reset |Default Description
- 7 GPIOBT_IN R - - The pin status of GPIOST/PDT.
m 6 GPIOS6_IN R | - - |the pin status of GPIOSB/PDE.
2 5 GPIOB5_IN R - - The pin status of GPIO85/PD5.
e 4 GPI084_IN R - - |The pin status of GPIO84/PD4.
3 GPIO83_IN R - - The pin status of GPIOE3/PD3.
2 GPIO82_IN R - - The pin status of GPIOS2/PD2.
1 GPIOS1_IN R - - The pin status of GPIOS1/PD1.
0 GPIOB0_IN R - - The pin status of GPIO&0/PDO.
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C.2 Digital I/O Sample Code (4 in 4 out, 2 low 2 high)

Outportb(0x2E,0x87); //enter configuration Outportb(Ox2E,0x87);
Outportb(0x2E,0x07); //set LDN

Outportb(0x2F,0x06);

Outportb(0x2E,0x88); //GPIO set 8x Output enable register
Outportb(0x2F,0xF0O);
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Outportb(0x2E,0x89); //GPIO 8x output data register
Outportb(0x2F,0x30);
Outportb(0x2E,0xAA); //exit configuration
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