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Copyright Notice

This document is copyrighted, 2019. 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.

Preface I



pJeog JoYeN

c
av)
<
=
@
3
o}

LOTHM-dN

Acknowledgement

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

Microsoft Windows and Windows 10 are registered trademarks of Microsoft
Corp.

Intel and Core are registered trademarks 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.

Ubuntu is a registered trademark of Canonical Ltd.
Yocto and Yocto Project are registered trademarks of the Linux Foundation
Linux is a registered trademark of Linus Torvalds

Android is a registered trademark of Google, LLC

All other product names or trademarks are properties of their respective owners. No

ownership is implied or assumed for products, names or trademarks not herein listed

by the

publisher of this document.
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Packing List

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

ltem Quantity

UP-WHLO1 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:

i Damaged power cord or plug

§ ii. Liquid intrusion to the device
;;')U iil. Exposure to moisture
ol V. Device is not working as expected or in a manner as described in
this manual
V. The device is dropped or damaged
Vi. 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
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(SEE CHAPTER 1) TO PREVENT DAMAGE.

LOTHM-dN

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

pJeog JoelA

cause harmful interference, and (2) this device must accept any

interference received including interference that may cause

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.
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Attention:

Ily 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.

LOTHM-dN
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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

NG

Processor

Graphics
I/O

Camera

8th generation Intel® Core i7/i5/i3/Celeron
Processor SoC

Intel® Graphics, GEN 9

RJ45 Ethernet Connector x 2
HDMI/DP STACK Connector x 1

Power Button / LED x 1

Audio Jack (Line out + MIC) x 1

DC connector (Lockable) x 1

STM32 connector x 1

eDP with Backlight control Header x 1
10 pin 1XUSB2.0 x T/ HSUART (TTL) x 1
SATA Connector with power connector (5V,
GND) x 1

4 pin Fan connector x1

Power Button header x 1

Reset Pin header x 1

M.2 2230 E Key x 1

M.2 2280 B+M Key x 1

40 pin HAT connector x 1

mPCle slot x 1

10 pin RS232/422/485 pin header x 2

100pin connector x 1

Chapter 1~ Product Specifications



z usB USB 3.2 Gen 2 STACK Connector for 2 ports
= (Front) x 1
z USB 3.2 Gen 2 STACK Connector for 2 ports
QO
S (Rear) x 1

Expansion M.2 2230 E Key x 1

M.2 2280 B+M Key x 1

mPCle slot x 1

< 100pin connector x 1
= 40pin HAT
(0]
-~ RIC RTC battery, CR2032 x 1
Power 12V - 60VDC
Dimension 122 x 120 mm
Memory Onboard DDR4 memory, Max 16GB Single
Channel: 4GB
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Dual Channel: 8GB, 16GB
Storage SATA3 (6Gb/s) x 3:

a.  SATA connector x 1

b.  M.2 2280 SATA option (auto detect) x 1

¢. minicard mSATA option (auto detect) x 1
Display Interface HDMI2.0 x 1

DP1.2 x 1

eDP x 1

CEC support with STM32 on HDMI x 1
Ethernet Intel i210/i211(Default i210) x 1

i219LM PHY x 1

Chapter 1~ Product Specifications
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System

OS Support

Operating Temperature
Operation Humidity

Certification

Windows 10

Linux Ubuntu 18.04 with Kernel 5.0

Linux Yocto 2.7 with Kernel 4.19

32°F ~ 140°F (0°C ~ 60°C)

0% ~ 90% relative humidity, non-condensing

CE/FCC class A, RoHS Compliant, REACH
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2.1 Dimensions

113.00 [4.4488]1

23,75 [0.9350] 58,00 [2.2835]

450 [0.17721

16,35 [06437]

. 9.96 [0.3921]

111.00 [4.3701]

49.00 [192911

4.50 [0.17721

120.35 [4.7382]

COUE=E=C__Jo

|

160 [0.06301

2525 [0.9941]1
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2.2 Jumpers and Connectors

Top:

3' .
CN10 ogifzi -
(%1
aa”
o D0 ) il e
=
' 0
1]
CN20 O ﬁ.. ;
PR ‘ 1s]
SW2
- '_..aﬂ e é’?
~ or 0
L] \@ 24 a
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COM1 COM2

CN22

4040400 % e
SRV
vow
vrw

©po -

;)

-
=1
NG
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2.3 List of Jumpers and Connectors

§ Please refer to the table below for all of the board’s jumpers that you can configure for
;o')J your application
:
SW2 PWR button
CN1 RTC
CN2 MINI-CARD
S CN3 M.2_2230_E-KEY
% CN4 M.2 SLOT_M key
(BD CN5 SATA Connector
CN6 SATA POWER
CN7 LAN1
% CN8 LAN2
% CN10 HDMI/DP
2 CN11 DOCKING |
CN13 eDP
CN14 USB Type A Connector 1
CN15 USB Type A Connector 1
CN16 USB 2.0 1x10P Wafer
CN19 FAN
CN20 DC JACK
CN22 HAT 40
CN24 AUDIO JACK
CN25 ADUINO
CN26 DOCKING I

Chapter 2 — Hardware Information 9
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231 Power Button (SW2)

Pin Signal Pin Signal

1 PWR_SW# CTL R 2 PWR_SW# _CTL R
3 GND 4 GND

5 GND 6 GND

L1 SW1_LED_P L2 SW1_LED_N

Chapter 2 — Hardware Information



232 RTC(CN1)

Pin Signal

1 RTC_VCC

2 GND

233  Mini-Card (CN2)

O

00000000 00000ago000o0000ag

——— A

Pin Signal Pin Signal

1 WAKE_MINI_N 2 VCC3_MINIPCIE
3 NC 4 GND

5 NC 6 V1.5

7 NC 8 P_UIM_PWR

9 GND 10 P_UIM_DAT

11 PCIE_REFCLK5_P2_N 12 P_UIM_CLK

Chapter 2 — Hardware Information
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Pin Signal Pin Signal

= 13 PCIE_REFCLK5_P2_P 14 P_UIM_RST
% 15 GND 16 P_UIM_VPP
& 17 NC 18 GND
= 19 NC 20 3GEN
21 GND 22 3G_RST
23 PERNO_MSATA R+ 24 VCC3_MINIPCIE
25 PERPO_MSATA R- 26 GND
= 27 GND 28 V1.55
% 29 GND 30 NC
3 31 PETNO_MSATA_T- 32 NC
33 PETPO_MSATA T+ 34 GND
35 GND 36 USB2_DN_R
= 37 GND 38 USB2_DP_R
B 39 VCC3_MINIPCIE 40 GND
% 4 VCC3_MINIPCIE P NC
. 43 MSATA_PCIE_SEL_C 44 NC
45 NC 46 NC
47 NC 48 V1.55
49 NC 50 GND
51 NC 52 VCC3_MINIPCIE

Chapter 2 — Hardware Information



234

M.2 2230 E-Key (CN3)

O

T

(M |

||IIIID$

at o :
Pin Signal Pin Signal
1 GND 2 +3.3VAUX_WIFI
3 BT_DP 4 +3.3VAUX_WIFI
5 BT_DM 6 NC
7 GND 8 NC
9 CNV_WR_LANE1_DN 10 CNV_RF_RST#
il CNV_WR_LANE1_DP 12 NC
13 GND 14 CNV_PCMOUT_CLKREQ_R
15 CNV_WR_LANEO_DN 16 NC
17 CNV_WR_LANEO_DP 18 GND
19 GND 20 NC
21 CNV_WR_CLK_DN 22 CNV_RGI_RSP_R
23 CNV_WR_CLK_DP 24 NC
25 NC 26 NC
27 NC 28 NC
29 NC 30 NC
31 NC 32 GPP_F6_CNV_RGI_DT_UAR
33 GND 34 CNV_BRI_DT_R

Chapter 2 — Hardware Information



Pin Signal Pin Signal

35 PCIE_C_TXP10 36 CNV_BRI_DT
37 PCIE_C_TXN10 38 NC

39 GND 40 NC

4 PCIE_P10_RX_DP 42 NC

43 PCIE_P10_RX_DN 44 NC

45 GND 46 NC

47 PCIE_REFCLK5_P1_P 48 NC

49 PCIE_REFCLK5_P1_N 50 SUS_CLK_CPU
51 GND 52 WIFI_RST#
53 PCIE_M2_CLKREQ# 54 BT_EN

55 WAKE_M2_N 56 WIFI_EN

57 GND 58 NC

59 CNV_WT_LANET_DN 60 NC

61 CNV_WT_LANE1_DP 62 NC

63 GND 64 CLKIN_XTAL_LCP_R
65 CNV_WT_LANEO_DN 66 NC

67 CNV_WT_LANEO_DP 68 NC

69 GND 70 NC

71 CNV_WT_CLK_DN 72 3.3VAUX_WIFI
73 CNV_WT_CLK_DP 74 3.3VAUX_WIFI
75 GND 76 GND

77 GND 78
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235 M.2 Slot M-Key (CN4)

I

T

T

O

oy |

Pin Signal Pin Signal

1 GND 39 GND

2 +3.3V 40 SOC_I2C1_SCL
3 GND 41 PCIE_TXNO

4 +33V 42 SOC_I2C1_SDA
5 NC 43 PCIE_TXPO

6 FULL_CARD_PWR_OFF# 44 NC

7 NC 45 GND

8 NC 46 NC

9 NC 47 PCIE_RXNO

10 NC 48 NC

11 NC 49 PCIE_RXPO

20 NC 50 PLT_RST#

21 GND 57 GND

22 NC 52 PCIE_CLKREQ#
23 NC 53 PCIE_CLK_N
24 NC 54 WAKE_M2

25 NC 55 PCIE_CLK_P

Chapter 2 — Hardware Information
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Pin Signal Pin Signal
26 NC 56 NC
27 GND 57 GND
28 NC 58 NC
29 PCIE_P15_SATA_P1B_RXN 67 NC
30 NC 68 NC

3 PCIE_P15_SATA_P1B_RXP 69 NC
32 NC 70 +3.3V
33 GND 7 GND
34 NC 72 +3.3V
35 PCIE_P15_SATA_P1B_TXN 73 GND
36 NC 74 +3.3V
37 PCIE_P15_SATA_P1B_TXP 75 GND
38 VPU_EN

Chapter 2 — Hardware Information



2.3.6  SATA Connector (CN5)

Pin Signal Pin Signal

1 GND 2 SATA_TXPO_C
3 SATA_TXNO_C 4 GND

5 SATA_RXNO_C 6 SATA_RXPO_C
7 GND

2.3.7  SATA Power (CN6)

DI

Pin Signal Pin Signal
1 +V5S 2 GND

Chapter 2 — Hardware Information 17
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2.3.8 LAN1/LANZ (CN7/ CN8)

8 o060 0
© 0000
@) O

O O

© © © ©
Pin Signal Pin Signal
1 LAN1_TMDIO+ 5 LAN1T_TMDI2-
2 LAN1_TMDIO- 6 LAN1_TMDI1-
3 LANT_TMDIT+ 7 LANT_TMDI3 +
4 LANT_TMDI2+ 8 LANT_TMDI3-

Chapter 2 — Hardware Information
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239 HDMI/ DP (CN10)

e —
e O .,,
@
© .0 ©
020 go
©50 og
O 899 28
050 Qg
050 ©g
o Qe
%0
s O
Pin Signal Pin Signal
P1 DDIO_TXP_DP_0 P2 GND
P3 DDIO_TXN_DP_0 P4 DDIO_TXP_DP_1
P5 GND P6 DDIO_TXN_DP_1
p7 DDIO_TXP_DP_2 P8 GND
P9 DDIO_TXN_DP_2 P10 PORTO_CLK+
P11 GND P12 PORTO_CLK-
P13 CONFIGT P14 CONFIG2
P15 DP_AUX_P P16 GND
P17 DP_AUX_N P18 DDIO_TYPE_C_HPD
P19 GND P20 3.3V
P21 DDIN_TXP_HDMI_O P22 GND
P23 DDIN_TXN_HDMI_0 P24 DDIN_TXP_HDMI_1
P25 GND P26 DDIN_TXN_HDMI_1
P27 DDIN_TXP_HDMI_2 P28 GND
P29 DDIN_TXN_HDMI_2 P30 DDIN_CLK+_HDMI
P31 GND P32 DDI1_CLK-_HDMI
P33 HDMIN_CEC_D P34 NC
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Pin Signal Pin Signal
P35 DDC_CLK P36 DDC_DATA
P37 GND P38 5V

DDI_TYPE_C_HPD

2.3.10 DOCKING | (CN11)

Note: Output 12V/2A

Pin Signal Pin Signal

1 +12V 51 PCIE_REFCLK2_N

2 +12V 52 PCIE_P3_TXN

3 +12V 53 GND

4 +12V 54 GND

5 +12V 55 PCIE_TXP2

6 +12V 56 PCIE_P3_RXP_SWITCH
7 +12V 57 PCIE_TXNZ2

8 +12V 58 PCIE_P3_RXN_SWITCH
9 NC 59 GND

10 NC 60 GND

1 GND 61 PCIE_RXP2

12 GND 62 SATA_P1_USB3_P5_RXN
13 NC 63 PCIE_RXN2

Chapter 2 — Hardware Information
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Pin Signal Pin Signal

14 NC 64 SATA_P1_USB3_P5_RXP
15 NC 65 GND

16 NC 66 GND

17 GND 67 NC

18 GND 68 SATA_P1_USB3_P5_TXN
19 NC 69 NC

20 NC 70 SATA_P1_USB3_P5_TXP
21 NC 7 GND

22 NC 72 GND

23 GND 73 NC

24 GND 74 SATA_RXNO

25 NC 75 NC

26 NC 76 SATA_RXPO

27 NC 77 GND

28 NC 78 GND

29 GND 79 USB2_DP3

30 GND 80 SATA_TXPO

3 PCIE_REFCLKO_P 81 USB2_DN3

32 PCIE_REFCLKT_P 82 SATA_TXNO

33 PCIE_REFCLKO_N 83 GND

34 PCIE_REFCLKI_N 84 GND

35 GND 85 NC

36 GND 86 NC

37 PCIE_RXPO 87 NC

38 PCIE_RXP1 88 NC

39 PCIE_RXNO 89 GND

40 PCIE_RXN1 20 GND

Chapter 2 — Hardware Information
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Pin Signal Pin Signal

41 GND 9 NC

42 GND 92 SATA_LED_N

43 PCIE_TXPO 93 PLTRST_PNLBKLEN
44 PCIE_TXP1 94 NC

45 PCIE_TXNO 95 PCIE_WAKEO_N
46 PCIE_TXNT1 9% PCIE_CLKREQO#
47 GND 97 PCIE_WAKET_N
48 GND 98 PCIE_CLKREQT#
49 PCIE_REFCLK2_P 99 PCIE_WAKE2_N
50 PCIE_P3_TXP 100 PCIE_CLKREQ2#

Chapter 2 — Hardware Information
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2311 EDP (CN13)

Vv

Pin Signal Pin Signal

1 NC 2 NC

3 GND 4 NC

5 NC 6 GND

7 NC 8 NC

9 GND 10 NC

Ll NC 12 GND

13 NC 14 NC

15 GND 16 data positive 0
17 data negative O 18 GND

19 data positive 1 20 data negative 1
21 GND 22 data positive 2
23 data negative 2 24 GND

25 data positive 3 26 data negative 3
27 GND 28 AUX positive

29 AUX negative 30 GND

31 Hot Plug Detect 32 Back Light Control
33 VDD Enable 34 Back Light Enable
35 12C_CLK 36 I2C_DAT

Chapter 2 — Hardware Information
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Pin Signal Pin Signal
37 3.3V 38 33V
39 3.3V 40 33V
4 33v

2.312  USB Type A Connector (CN14/ CN15)

>OR o©C
0.0
c_0O
O ° o ©
O 0O
Co00%0
Pin Signal Pin Signal
1 5V 2 USB2_D1-
3 USB2_D1+ 4 GND
5 USB3_RX1- 6 USB3_RX1+
7 GND 8 USB3_TX1-
9 USB3_TX1+ 10 5V
1 USB2_D2- 12 USB2_D2+
13 GND 14 USB3_RX2-
15 USB3_RX2+ 16 GND
17 USB3_TX2- 18 USB3_TX2+

Chapter 2 — Hardware Information
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2313 USB 2.0 1x10P Wafer (CN16)

A
Pin Signal Pin Signal
1 5V 2 USB2_D1-
3 USB2_ D1+ 4 GND
5 NC 6 NC
7 NC 8 NC
9 UART_RX 10 UART_TX

2.3.14 FAN (CN19)

q

Pin Signal Pin Signal
1 GND 2 VCC_FAN_CPU_CON
3 FAN_TAC_CPU_CON 4 FAN_CTL_CPU_CON

Chapter 2 — Hardware Information 25



2315 DC Jack (DC: 24~50V) (CN20)
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3 Pin Signal Pin Signal

(‘BD 1 DC_IN 2 GND
3 GND

2.3.16  HAT 40 (CN22)

S
§ Note: Output 3.3V/2A, 5V/2A
- 2 40
Q00000000 CO0O000000D0O000Q
HOOOO0O000000C0O00O00000000
1 39
1 3V3
2 5V
3 GPIO0/12C1_SDA GPIO1
4 5V
5 GPIO1/12C1_SCL GPIO2
6 GND
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7 GPIO2/ADC in1 GPIO3

8 GPIO15/UART_TXD GPIO16
9 GND

10 GPIO16/UART_RXD GPIO17
1 GPIO3/UART_RTX/ADC_in2 GPIO4

12 GPIO17/12S_BCLK GPIO18
13 GPIO4/ADC_in3 GPIO5

14 GND

15 GPIO5/ADC_in4 GPIO6

16 GPIO18 GPIO19
17 3V3

18 GPIO19 GPIO20
19 GPIO6/SPI_1_TXD GPIO7

20 GND

21 GPIO7/SPI_1_RXD GPIO8

22 GPIO20 GPIO21
23 GPIO8/SPI_1_CLK GPIO9

24 GPIO21/SPI_1_FSO GPIO22
25 GND

26 GPIO22/SPI_1_FS1 GPIO23
27 GP109/12C0O_SDA GPIO10
28 GP1023/12C0_SCL GP1024
29 GPIO10 GPIOM

30 GND

31 GPIO™M GPIO12
32 GP1024/PWMO GPI1025
33 GPIO12/PWM!1 GPIO13
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Pin  Signal BIOS
34 GND
=
w 35 GPIO13/125_WS_SYNC GPIO14
S 36 GPIO25/UART_CTS GPI026
Q
ok 37 GPIO14 GPIO15
38 GPIO26/12S_SDI GPIO27
39 GND
40 GP1027/125_SDO GPI028
-
av)
- 2317 Audio Jack (CN24)
3
@D
1 :
o o
% 4: ]
| DC
o] 3
= ° =
S (
Pin Signal Pin Signal
1 MIC_LR_CN 2 AGND
3 LOUT_R 4 NC
5 NC 6 NC
7 NC 8 LOUT_L

Chapter 2 — Hardware Information



2.3.18  ADUINO (CN25)

0

IIOUIIOIUOIOOUO OO0y

]

. 2000000000000000000005

Pin Signal Pin Signal

1 +3V_MCU 2 +3V_MCU

3 GND 4 GND

5 STM32_PB1 6 STM32_VBAT
7 STM32_PB7 8 STM32_PC8

9 STM32_PB6 10 STM32_PB9

i STM32_PB5 12 STM32_PC15
13 STM32_PB4 14 MCU_NRST_R
15 STM32_PB3 16 MCU_WKUP_R
17 USB_RENUMn 18 STM32_PA1

19 SWDCLK R 20 STM32_PA2

21 SWDIO_R 22 STM32_PA3

23 NC 24 STM32_PA4
25 NC 26 STM32_PA5
27 STM32_PA10 28 STM32_PA6

29 STM32_PA9 30 STM32_PA7

31 STM32_PA8 32 HDMIT_CEC_D
33 STM32_PB15 34 STM32_PB2

35 STM32_PB14 36 HOST_I2C_SCL
37 STM32_PB13 38 HOST_I2C_SDA
39 MCU_INT_R 40 +V5S
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2.3.19 DOCKING Il (CN26)

Pin Signal Pin Signal

1 SLP_S3# 2 V1.8S

3 STACK_GPIO1 4 V1.8S

5 STACK_GPI1O2 6 LPC_ADO

7 STACK_GPIO3 8 LPC_AD1

9 STACK_GPIO4 10 LPC_AD2

Ll STACK_GPIOS 12 LPC_AD3

13 STACK_GPIO6 14 LPC_FRAME_R
15 BUF_PLT_RST# 16 LPC_R_CLKOUT1
17 STACK_GPIO7 18 SMB_CLK_A

19 12C_SCL4_1v8 20 SMB_DATA_A

21 [2C_SDA4_1v8 22 INT_SERIRQ_3P3
23 GND 24 +V3.3S

25 GND 26 +V3.3S

27 GND 28 +V5S

29 GND 30 +V5S
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3.1 Driver Download and Installation

* Please access https.//www.up-community.org and go to the Downloads section>UP

Xtreme to find the relevant drivers.
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Al Introduction

This section provides instructions for the installation of the UP Framework SDK.
Instructions are provided for Windows 10 and Windows IoT Core. You can download

the latest version of UP Framework SDK from the UP community:

https://downloads.up-community.org/download/up-sdk-for-windows-10-and-windows-iot,

A2 Installation for Windows 10

Step 1

Locate the downloaded file UpFrameworkSetup.msi and run the installer. Press “Next”

to begin the setup process.

.'Li Up Framew
Welcome to the Up Framework Setup Wizard U p
e G

The installer will guide you through the steps required to install Up Framework on
your computer.

WARNING: This computer program is protected by copyright law and international
treaties. Unauthorized duplication or distribution of this program, or any portion of
it, may result in severe civil or criminal penalties, and will be prosecuted to the
maximum extent possible under the law.

Cancel < Back Mext >

Appendix A — UP Framework SDK Installation
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Step 2

Select the installation folder. Default destination path is C:\Program Files(x86)\AAEON\

You may also choose to install the UP Framework SDK for all users or only the current

user. Press “Next” to continue installation.

Step 3

Select Installation Folder U p

brick
the %p

The installer will install Up Framework to the following folder.

To install in this folder, click "Next". To install to a different folder, enter it below or
click "Browse".

Folder:

C:iProgram Files (xBENAAEONY Browse...
Disk Cost...

Install Up Framework for yourself, or for anyone who uses this computer:

(@ Everyone
(O Just me

| Cancel < Back Next >

Press “Next” to confirm the installation.

: Up Fram %
Confirm Installation U p

The installer is ready to install Up Framework on your computer.

Click "Next" to start the installation.

| Cancel < Back Next >

Appendix A — UP Framework SDK Installation
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Step 4

Press "Close” to exit once setup is complete.

Installation Complete

e G
Up Framework has been successfully installed.
Click "Close' to exit.
Please use Windows Update to check for any critical updates to the NET
Framework.
Close

Appendix A — UP Framework SDK Installation
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A3 Installation for Windows loT Core

Before you begin, make sure you have downloaded and installed the latest version of

the Windows loT Core image from the UP community.

Installation requires using a connected PC with the UP Framework SDK software

downloaded and saved. Note: Make sure the UP |oT Core device is connected to the

same network as the PC you are using to install the software from.

Step 1

Turn on your UP loT Core device and note the IP address at the home screen.

Visit www.windowsondevices.com to start developing

NETWORK INFORMATION

Ethernet
1Pvé

1Pv4

Status
c i Internet acce

Device Name
Network
1P Address
16 1
0S Version
App Version

Connected Devices
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Step 2

Download the UP Framework SDK to your PC and unzip the files.
Open PowerShell as an Administrator. Run the command
RemoteInstallation.psl to install the UP Framework SDK.

Enter the IP address of the UP loT Core device when prompted.

#E: Windows PowerShell

Enter IP addre 1 68.11.11

CMDKEY: Credential added successfully.
[No devices were removed.
ok R R IADNTNG bk

This Dewvcon command should only be used for development/testing purpos

Driver package INF files should be added/updated into the offline 0S image
using the suppor offline package depl t process in order to

that they are properly configured and integrated into the

Updating driver package INF files from within the runtime environment of
this 05 product may lead to unexpected 0S state conflicts, resulting in the
[inability to apply future updates to core 0S components and/or drivers on
retail/consumer systems.

ok Rk kKRR R INRNTNG H46  okokok kookk bok o k

Device node created. Install is complete when drivers are installed..
S Skt INDINTIG #0o  oo

This Devcon command should only be used for development/testing purposes.

Driver package INF files should be added/updated into the 1line 0S image
using the supported offline package deployment process in order to ensure

that they are properly configured and integrated into the Windows 0S state.

Updating driver package INF files from within the runtime environment of

this 0S product may lead to unexpected 0S state co i resulting in the
o apply s to core 0S components and/or drivers on

retail/consumer systems.

T T T e —
Updating drivers for root\upframework from c:\windows\system32\upframework.inf.
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B.1 Cables and Connectors

This table provides detailed information about the cables and connectors used by the

UP Xtreme (UP-WHLOT). If you have any questions about the configuration of your

board, please contact your AAEON sales representative.

Connector L Mating Cable Mating Cable
Label Connector PN Description PN e
Lithium
Battery.CR2032H.3V.2
RTC Battery 40mAH.w/cable
CN1 1655902034 Connector 175011301K 90mm. DIPBattery
power.BP-CR2032-M9
0-001
CN2 1654226303  |mini-PCle (PCle x1) N/A
CN3 1654207533 |m.2 2230 E Key N/A
CN4 165420753B  |m.2 2280 M/B Key N/A
CN5 1654907009  |SATA N/A
CN6 1655302025  |SATA Power (DC 5V) [N/A
CN7 1652814207 GbE RJ-45 N/A
CN8 1652814207 GbE RJ-45 N/A
CN10 1654403931 HDMI 2.0 + DP 1.2 N/A
CN13 1654904130  |eDP Connector N/A
CNTI 1654010006 |100-PIn Docking N/A
Connector
2x USB 3.2 Gen2
CN14 1654801832 (10Gbps) N/A
2x USB 3.2 Gen2
CN15 1654801832 (10Gbps) N/A
10-pin USB
CN16 1655810131 2.0+HSUART N/A
Connector
CPU Smart Fan CPU CoolerFan+Heat
CNT9 165500401A Connector (3-pin) 175920001F Sink.12V.3Pfor UPWH
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Connector o Mating Cable Mating Cable
Label Connector PN Description PN Description
12 ~ 60 VDC Input
CN20 165250320K  |(Lockable, OD/ID: N/A
5.1/2.5 mm)
CN22 1653020201 [FOPIN HAT N/A
Connector
CN25 1655840030 |STM32 1/O Header N/A
CN26 1653215200  |STM32 1/O Header  |N/A
10-pin COM Cable.D-SUB
COM1 1655901000 RS-232/422/485 1701100180 9P(M).10P1.0mm
Header Housing.15cm
10-pin COM Cable.D-SUB
COM2 1655901000 RS-232/422/485 1701100180 9P(M).10P1.0mm
Header Housing.15cm
SIM1 1654900800  [Micro-SIM Card Slot  |N/A
SW2 1601615600 | OWer Buttonwith

LED
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CA1 CEC-Client Installation Manual

The CEC-Client Installation Manual is attached to this manual. It provides information

pIeog JoyeN

for setting up the CEC-Client to allow the UP Xtreme to communicate with CEC
enabled devices through the HDMI port. If you have any questions, please contact your

AAEON Sales Representative.
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Chapter 1 Introduction

11 About this Document

This document is included as a supplement to the product manual for the UP Xtreme
(UP-WHLOT1). If you do not have the product manual for your device, please visit the
product page on AAEON.com to download the full version.

This document is intended for use only with the UP Xtreme product manual and is not
for use as a separate document nor for use with any other product. If you have any
questions regarding this document or your AAEON product, please contact your
AAEON sales representative for assistance.

Chapter 2 CEC-Client Installation

2.1 Introduction

CEC-Client is required to allow your PC to send custom CEC commands to a
connected TV using a CEC adaptor. This section details installation instructions for
CEC-Client.

2.2 Windows Installation

CEC-Client is an exe file included in the lilbCEC-AAEON library. Microsoft Visual Studio
(for C++) is required to install and run CEC-Client on Windows. During installation,
libCEC-AAEON Setup will check for Microsoft Visual Studio during installation. If
Microsoft Visual Studio is not detected on your device, the required packages will be
installed. Otherwise, only a test application will be installed.

Refer to the following images to perform setup and installation for Windows.

CEC Client Installation 4



Al setup - libCEC-AAEON version 1.5 N

Select Destination Location
Where should libCEC-AAEON be installed?

Setup will install IbCEC-AAEON into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

C:\Program Files (x86)\ibCEC-AAEON ; Browse...

uonejlelsu] sl 3D

At least 19.9 MB of free disk space is required.

[[next> | | cancel

Image 1: Select Installation Path (default path shown)

MW Setup - liIbCEC-AAEON version 1.5 - X

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing ibCEC-AAEON, then dick Next.

Additional shortcuts:
[[] create a desktop shortcut
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| <Back |[ Next> | | cancel

Image 2: Create Shortcut
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Installing i
Please wait while Setup installs libCEC-AAEON on your computer. C

Installing Visual Studio Runtime Libraries...

Image 3: Installing Visual Studio Runtime Libraries

Completing the libCEC-AAEON Setup
Wizard

Setup has finished installing libCEC-AAEON on your computer. The
application may be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

Launch libCEC-AAEON

Image 4: Finish Installation
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After installation is complete, open the folder location where you installed libCEC-
AAEON. The default path location is shown in the image below.

()
m
M
() -
% | = | libCEC-AAEON = a X
2 Home Share View A .
= ! 2 Cut i) 4 > i4 Open ~ Select all
> NIEEEE A @ X 1Y P i E
e = Wi Copy path v | Edit 11 Select none
Q Pinto Quick Copy Paste Move Copy Delete Rename  New Properties = A
5 access [ﬂ Paste shortcut to~ to~ - folder - & History = Invert selection
= Clipboard Organise New Open Select
g « v A4 | > ThisPC > Windows (C:) > Program Files (x86) > libCEC-AAEON v Search libCEC-AAEON pel
Name N Date modified Type Size
# Quick access
cec.dll 5/08/2019 10:09 AM  Application extens... 1,043 KB
@ OneDrive B8 ceclib 5/08/2019 10:09 AM  Object File Library 19KB
[ This PC [ cec-client.exe 5/08/2019 10:09 AM  Application 313KB
5 A ucrtbased.dll 29/08/201611:54...  Application extens... 1,745 KB
J 3D Objects : -
D unins000.dat 5/08/2019 1:07 PM DAT File 11KB
B Desktop i unins000.exe 5/08/2019 1:07PM  Application 2512K8
Documents
& Downloads
D Music
(&= Pictures
B Videos
‘i Windows (C:)

wa Recovery Image (D:)

¥ Network

6items lg

Image 5: CEC-Client File Location
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Open a Command Prompt window in the file location. Run cec-client.exe -hto
display all program options.

Image 6: CEC-Client Command Prompt

2.2.1 Kodi Installation on Windows

Before running Kodi on Windows, copy cec.dll from the CEC-Client folder (Image 5) to
the Kodi installation folder. Note: You must have Kodi version 18.0 or later to use
libCEC-AAEON.

2.3 libCEC and USB-CEC Installation for Ubuntu on UP Xtreme

Follow the instructions below to install CEC-Client and libCEC-AAEON library on
Ubuntu.

CEC Client Installation 8



CEC-Client and libCEC-AAEON require installing GDebi in order to run on Ubuntu.
This step is performed in Terminal (Command Line). In Terminal, enter the command:

sudo apt-get install gdebi
After the process is completed, libCEC can be installed. Run the installer
libcec4_4.0.4.1~bionic_amdé64.deb from the deliverables folder. You may
be required to enter the administrator password, after which installation will occur
automatically.

uone|jelsu| Ul D30

e Package Installer - libcecd L S 4
File Edit Help

Package: libcec4 —
Status:  Same Remove Package

version
is
already
installed

Description | Details | Included files | Lintian output
USB CEC Adaptor communication Library (shared library)

This library provides support for the Pulse-Eight USB-CEC adapter and other CEC capable
hardware, like the Raspberry Pi.

This package provides the shared library.

Image 7: Successful Installation

w
<
©
=X
@
3
D
)
=
W
>
©
°
D
>
o
<
<)
-
c
0
x
=
-
D
3
D

To use libCEC with Kodi, simply install Kodi with the command:

sudo apt-get install kodi

24  Flashing DFU Firmware on STM Board — Windows

This section details the procedures for dropping the .dfu (Device Firmware Update)
firmware file on board and MCU's firmware update for delivered firmware on Windows
platforms.

CEC Client Installation 9



Download the .dfu file from the deliverables folder. Extract the files, then connect the
board to the PC with a USB-C cable.

Flashing the firmware file on board requires it to be transferred using a DFU
Bootloader program. The steps show below use DfuSe USB Device Firmware Upgrade
to perform these actions.

Avaisbie DFU Devices

-/ Apphoston Mode:
] Mandeatason oleraen | ¥ oo 10

A Uplood (ST) Procuct 1D

. CanDetach Versmon

Enter OFU mode/MID detach | | Lesve 1 FU mode

Ackons

uonejlelsu] sl 3D

Suppoes Upload

Swtmc) Yagatizh Tagetld Nome Avalabie Soctors [Doutde Cick for move]

Uplosd Acticn Upgrade o Vernly Acton
Fils Fia
Verdor 1D L A
[ Gwose.. | Uphsad PocuctiD.
Tranulerred dala size Vession: il
0 KE10 Bytes) of O KBID B es]

I Veriy alter download
Operston duration B9 ac d‘. 2
C0C0 00

Image 8: DfuSe Utility Program

Note: Firmware can only be placed via the built-in bootloader on the STM32f042k6
board.
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2.5 Installation Procedure for DfuSe Demo

This section details how to install DfuSe Demo. First, download and run the installer
from https://www.st.com/en/development-tools/stsw-stm32080.html

InstallShield Wizard should start automatically and guide you through the installation
procedure. When the software is successfully installed, click “Finish”.

CEC Client Installation 10
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The DfuSe application drivers for Windows 10 should be installed automatically. If they
are not, follow the procedures below to install DfuSe drivers. When starting driver
installation for target device, the "Found New Hardware Wizards” should appear as
shown:

Found New Hardware Wizard

Welcome to the Found New

N\ Hardware Wizard
S

This wizard helps you install software for:

DFU-Aware STM Device

{ ') If your hardware came with an installation CD
4 or floppy disk. insert it now.

What do you want the wizard to do?

" Install the software automatically (Recommended)
& Install from a list or specific location [&dvanced)

Click Next to continue.

Bact I MNext » I Cancel

Image 9: New Hardware Wizard

Choose “Install from a list or specific location (Advanced)” and then press “Next".
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In the next window, select “Don‘t search. | will choose the driver to instal

Found New Hardware Wizard

Please choose your search and installation options. - i

" Search for the best driver in these locations.

Use the check boxes below ta limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

I~ Search removatle media (floppy, CO-RBEM...|

I Include this lozation in the search:

I ;I Browse I

% Don't search. | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

< Back l Nest > I Cancel I

Image 10: Choose Install Options

If the DfuSe drivers are installed, you will see a list of compatible hardware models.

Found New Hardware Wizard

Select the device driver you want to install for this hardware. -E§

Select the manufacturer and madel of your hardware device and then click Nest. If you
“e’ have a disk that contains the driver you want to install, click Have Disk.

¥ Show compatible hardware

Model 1
STM Device in DFU Mode

& This driver is not digitally signed! Have Disk... |
Tell b SR

< Back I Next > I Cancel l

Image 11: DfuSe Drivers are installed
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If there are no models listed, the drivers are not installed. Click on "Have Disk..." to
select the drivers. In the Install from Disk dialog box, select browse and select the
folder where the drivers are located and press “OK". Default location is C:/Program
Files/STMicroelectronics/DfuSe/Driver

Found New Hardware Wizard L

Select the device driver you want to install for this hardware. oY

é Install From Disk : _’Eli

Insert the manufacturer's installation disk, and then oK I
o make sure that the correct drive is selected below.
el Cancel

Copy manufacturer's files from:

IC:\Ptogram Files\STMicroelectronicsh\DfuSe\Drive ;l l Browse... I

< Back I Hext> | Cance| I

Image 12: Install from Disk

The installer will automatically find and select the .INF and the hardware model will be
displayed on the list. Click "Next" to proceed.
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Please wait while the wizard installs the software...

e STHM Device in DFU Mode

uone|jelsu] sl 3D

4 4

< Back J Negt > I Cancel I

Image 13: Installation

During installation, the following error message will appear. Click “Continue Anyway”
to finish installing DfuSe drivers.

Hardware Installation

] : The software you are installing for this hardware:
STH Device in DFU Mode

has not passed “Windows Logo testing to verify its compatibility
with *indows XP. (Tell me why this testing is important. )
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Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue Snyway l | STOR Installation I

Image 14: Continue Anyway
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

=

The wizard has finished installing the software for:

% STHM Device in DFU Mode

Click Finish to close the wizard.

Image 15: Installation Finished

DfuSe Installation will complete automatically. Click “Finish” once it is complete.

2.6 Installing dfu-util on Windows

This section details how to install dfu-util for programming the flash memory. It can be
used to program both the Device OS and application firmware, as well as save and
restore configurations. If you are using Windows, you can use Windows CLI Installer to
automatically install dfu-util and the CLI. Otherwise, follow the instructions below.

First, download dfu-util from the release site:

http://dfu-util.sourceforge.net/releases/dfu-util-0.9-win64.zip

Extract the files. For this installation you will only need:

e dfu-prefix.exe
e dfu-suffix.exe
e  dfu-util-static.exe

First, rename dfu-util-static.exe to dfu-util.exe. Next, create a location to save the dfu-
util installation. The recommended location is C:\Program Files\dfu-util
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http://dfu-util.sourceforge.net/releases/dfu-util-0.9-win64.zip

Next, open Windows 10 Settings. In the top search field, type "environment” and select
“Edit the system environment variables” when it appears.

Click the "Environment Variables...” button at the bottom of the page. In the
Environment Variables window, select “Path” in the System Variables list (bottom list)
and click "Edit". In the Edit window, click “New” then add the file path C:\Program
Files\dfu-util as a new row. Your system must be restarted after editing.

To test it has been completed, open a Command Prompt window and enter:
dfu-util -1

The descent command for STM32f042k6 firmware:

dfu-util -vvv -a 0 -e -t 2048 -s

:force:mass-erase:leave -D

The descent command for STM32f103¢8 firmware:

dfu-util -a 0 -D STM32F103C8 Firmware.bin

2.7 Switching Device in DFU Mode

To switch device to DFU mode, send the command "bootloader” through the CDC
interface. The device should be restarted after this step.

Open DfuSe. The program will automatically detect STM32 board has been connected
via USB to the PC and powered up in DFU mode.

In the "Upgrade or Verify Action” area, click on “Choose” and select the appropriate
DFU firmware file which has been delivered, and then click on “Upgrade”.

DfuSe will automatically coordinate the firmware process until the entire firmware file
has been successfully loaded onto the MCU. After uploading the DFU file to the
device, the device will need to be reset.
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2.8  Flashing DFU firmware file on STM board on Linux

2.81  STM32f042k6

This section details how to load the DFU firmware file onto STM32f042ké MCU on
Linux. First, install the required software tool from Terminal using the command:

sudo apt-get install dfu-util

After installing the dfu-util software tool, use the following procedure to conduct the
firmware upgrade and load the upgraded firmware file using dfu-util onto the board’s
MCU on Linux software platform.

Switch the device to DFU Mode using the command “bootloader” sent through the
CDC interface. Restart the device.

Use the following command to drop the DFU firmware file onto the STM board:

sudo dfu-util -vvv -a 0 -e -t 2048 -s :force:mass-
erase:leave -D STM32F042K6 Firmware.dfu

After uploading the file, it is necessary to reset the device.

282  STM32f103c8

An ST-Link debugger needs to be put in place to lower the firmware. Firmware is
loaded via the bootloader using the following command:

sudo dfu-util -a 0 -D stm32f103c8 firmware.bin

2.9  Flashing Firmware File on STM Board using STM32CubeProgrammer

STM32CubeProgrammer is an all-in-one multi-OS software tool for programming
STM32 products. It provides an easy-to-use and efficient environment for reading,
writing and verifying device memory through both the debug interface (JTAG and
SWD) and the bootloader interface (UART, USB DFU, | 2 C, SPI, CAN).
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The following software needs to be downloaded before begining:
1. Official Java JRE from the Oracle website, version 8 or higher:

https://www.oracle.com/technetwork/java/javase/downloads/jre8-downloads-
2133155 .htm

2. STM32CubeProgrammer from the official ST site:

https://www.st.com/en/development-tools/stm32cubeprog.html

3. For Windows, the driver for ST-Link is also needed:

https://www st.com/en/development-tools/stsw-link009.html

291  Installing STM32CubeProgrammer on Windows

Install Java JRE:
1. Run setup program “jre-8u221-windows-x64.exe”
2. Follow on screen instructions provided by installer

Install driver for ST-Link:

1 Unpack archive “en.stsw-1ink009.zip"
2. Run setup program “stlink_winusb_install.bat”
3. Follow on screen instructions provided by installer

Install STM32CubeProgrammer:

1. Unpack archive "en.stm32cubeprog.zip"
2. Run setup program “SetupSTM32CubeProgrammer-2.1.0.exe”
3. Follow on screen instructions provided by installer

CEC Client Installation 18


https://www.oracle.com/technetwork/java/javase/downloads/jre8-downloads-2133155.html
https://www.oracle.com/technetwork/java/javase/downloads/jre8-downloads-2133155.html
https://www.st.com/en/development-tools/stm32cubeprog.html
https://www.st.com/en/development-tools/stsw-link009.html

29.2 Installing STM32CubeProgrammer on Linux

Install Java Runtime Environment:

1. Unpack Java JRE archive into your home directory

tar -xf jre-8u22l-linux-x64.tar.gz -C ~

2. Rename directory "jre1.8.0_221" to "jre"

Install STM32CubeProgrammer:

1. Unpack archive "en.stm32cubeprog.zip" with command unzip:
unzip en.stm32cubeprog.zip

2. Set permissions for executing using command chmod:
chmod +x SetupSTM32CubeProgrammer-2.1.0.linux

3. Run installer using command:

JAVA HOME=~/jre ./SetupSTM32CubeProgrammer-2.1.0.linux

4. Set install directory to "~/STM32CubeProgrammer”

Configure STM32CubeProgrammer before launching application:

1. Enter STM32CubeProgrammer directory
2. As sudo copy udev rules files to the “/dev/udev/rules.d” directory:

sudo cp Drivers/rules/*.rules /etc/udev/rules.d|

CEC Client Installation
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3. Edit file ~/STM32CubeProgrammer/util/open)FXScript.csh

Change line 4 from:

JAVA PATH= which java’

JAVA PATH=~/jre/bin/java

4. Edit file ~/STM32CubeProgrammer/bin/STM32CubeProgrammer

Below first line:

2.9.3  Flashing Bootloader or Combined Image

The steps for using STM32CubeProgramer to flash bootloader or combined image is
the same for both Windows and Linux. To flash bootloader or combined image
(bootloader and firmware in single image) follow these steps:

1. Select ST-LINK from drop-down menu in the top right corner of the window
2. Click refresh button below

3. Select ST-LINK by its serial number

4. Upgrade firmware on your ST-Link if necessary using "Firmware upgrade"
button below

5. Connect ST-Link to the board

6. Click on the "Connect" button in the top right corner of the window

7. On the left side of the window click "Erasing & programming" (2nd icon)

8. Select your firmware using "Browse" button in the Download section

9. Click on "Verify programming" check box (optional)
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10. Click on "Start Programming" button
1. Restart is needed after flashing combined image to be operative

Note: If you are unable to connect to the device, try changing ST-Link configuration
option Mode from “Normal” to “Under reset”.

sz
I

CubeProgramm

0O v x Ly

Connected

ST-LINK Disconnect
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Chapter 3 API

CEC

STM32
CEC

TV NUC *+ | Compatible
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Device

Image 17: CEC Network

STM32F10xxx device should be connected to Host CPU through USB (Communication
Device Class) and HDMI CEC pin of baseboard. Firmware application should re-use
already available CEC library from ST and provide adaptation layer which should
enable access to CEC bus operation from USB host. The following functions should be
exposed through USB API:

APl Name Description
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HAL_CEC_Transmit_IT Sends a CEC data in interrupt mode
HAL_CEC_TxCpltCallback Tx Transfer completed callback
HAL_CEC_RxCpltCallback Rx Transfer completed callback
HAL_CEC_ErrorCallback CEC error callback
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STM32 device should be detected on USB host as a USB CDC serial device. Each of the
API functions and input/output arguments should be serialized in the following way:

e Sending a cec command is executed by sending a string in the following format
via CDC:

send <address> <hex-string>|

e [fthe command is sent successfully, the string ACK will be returned via CDC

e  Received messages will be dislayed as:

All messages end with <CR> <LF> characters.

Error messages are generally received if the message was unable to be delivered on
device, or if the message was sent in the wrong format.

Example:

Getting CEC version from the TV:

Terminal Description

> send 0 9F Send CEC get version command to address 0
ACK The command was successfully sent
CEC: 019E05 Received from 0 to device 1: cec version 14

Getting power status from device 2 that is not present on the CEC network:

Terminal Description

> send 2 8F Send CEC get power status to address 2
ERR: 0x00001000 Sending failed: acknowledgement is not received
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Image 18: Firmware Sending/Receiving Messages

Firmware Command Description
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help View list of available commands

get <name> Returns value of variable with specified name.t

set <name> [value] Set value of variable #

send <address> [data] | Send data over CEC network to specified address.

bootloader Call STM bootloader and switch device to DFU
mode.

t Supported names are logical_address, physical_address, firmware_version,
cec_version

* Currently supported names are logical_address and physical_address.

CEC Client Installation 24



Chapter 4 libCEC

CEC (Consumer Electronics Control) allows for control of devices through the HDMI
port. With the right hardware, libCEC allows control of the device with a TV remote.
libCEC is an enabling platform for the CEC bus in HDMI. It allows developers to
interact with other HDMI devices without having to worry about communication
overhead, handshaking, and various ways of sending a message for each vendor.
libCEC communicates with all CEC Bridge branded hardware. libCEC supports Linux
and Windows platforms.

uone|jelsu| Ul D30

41 libCEC-AAEON Adapter

libCEC-AAEON Adapter was developed for use with the GitHub download of libCEC
(3.1.3 libCEC library) ..\libcec\src\libcec\adapter

To add a new adapter, it is important to implement the IAdapterCommunication
interface to communicate with the rest of the CEC library using the
IAdapterCommunicationCallback interface. This is also necessary for detecting the
device for which the new adapter is written. Four new classes will be added to the
existing implementation of the libCEC library.

e  CAAEONAdapterCommunication class is the implementation of the
|AdapterCommunication interface. It is a central communication class with an
adapter.

o  CAAEONAdapterDetection class is a class that serves to find the port on which
the device is located. It finds COM port based on the VID and PID in Windows
through a registry, while on Linux it uses the UDEV library. In the name of the
port, the prefix AAEON: will be added to differentiate the detection of a new type
of device.
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o CAAEONAdapterMessageQueue is a class that collects CEC messages that need
to be sent to the device. It also processes the results that the device returns and
manages messages based on it.

e CAAEONAdapterMessage is a class that represents a CEC message that contains
message data and state, depending on the type of message.
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e CAAEONAdapterCommands is a class that is used to send and receive data from
the CDC, as well as for parsing and serializing data between firmware and libCEC

- format.
A
A libCEC Driver for Windows is the standard driver for serial communication included
g' with the Windows installation. For using the device, it will use detection from libCEC,
= which depends on Windows registers.
2
o
= CAAEONAdapterMessage CAAEONAdapterCommands CAAEONAdapterDetection
=,
@) I —’ vk
-] H :
CAAEONAd M. Queue : :
_____________________ - 1
' '
| L CAdapterFactory | _!
CAAEONAdapterCommuni i
- F
T 1
) 1
e e e e e e = ) ]
v
IAdapter icationCallback IAdapter icati CLIbCEC | ___ ICECAdapter
i |
w [
< i [ CCECInputBuffer
. ]
el CCECStandbyPr i CCECPI
D
3 ,—l \—I
D
5
—t
QL
> CCECCommandHandler CCECDeviceMap CCECClent
©
E [ CCECBusDevice |
3
S f
o | | | 1
E CCECAudioSystem CCECTuner CCECPlaybackDevice CCECTV
S
> [
<
@ CCECRecordingDevice
3
D

Image 19: libCEC Architecture

libCEC exports an ICECAdapter interface that can be used by various clients, such as
cec-client, Kodi, etc. It contains methods such as: open port, transmit CEC message,
set logical address, power on CEC devices, get device menu language, etc.
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42 Demo Application cec-client.exe

To send custom CEC commands from PC to TV through libCEC-AAEON adapter, you
will need to install the cec-client. This is an .exe file that is included in the libCEC and
Windows driver package. A new CEC-Client was made with libCEC-AAEON adapter
and compiled libCEC in which a new adapter was added (3.2.1 Compile libCEC)

421 CEC-Client

Cec-client is a test client/demo application, used to debug the device. To start the
demo application and check whether the device can be detected, execute the
command “cec-client.exe” in libcec\build\amdé4 or run the installed application.

ion ope!

: send @ 8C

Image 20: Run CEC-Client
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422  Testing CEC-Client

CEC-Client must be run from Terminal. Type cec-client.exe to run it. After CEC-Client

% starts, it will open CEC-Client Terminal Application. From CEC-Client Terminal
0 Application, you can send commands for testing. Some CEC-Client commands for
g testing libCEC are listed in the following table.
2
= tx 10:44:41 TV change volume - volume up
§' on 0 Turn on TV
standby 0 Put TV in standby mode
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Chapter 5 Supported Commands

This section describes the message transfer and additional details for a number of
common features enabled by CEC. Note that where a feature is supported, all
messages within that feature should be implemented.

5.1 Limitations

Firmware Limitations:

e We cannot guarantee that commands will be processed if sent at intervals less
than 240ms.

e  After calling the bootloader, the device needs to be reset. The device also needs
to be reset after uploaded the DFU file to the device, after which the firmware
device will be operational.

e [tis necessary to disconnect ST-Link before using CEC-Client or Kodi.

e  Suspend from Kodi is not supported, because TV changes its address to a non-
zero number after resume. If this happens, the TV needs to be turned off and
turned back on to assign itself a proper address.

libCEC Limitations:

e  Some features in libCEC have not been implemented by different brands and/or
are not consistently supported across models. The following table highlights some
limitations. The list is not final and may vary to support as many vendors as
possible.

e  Since there is no physical address detection, libCEC will only work on HDMI port 1
e  Kodlis only supported with lilbCEC4.04.1

The tables on the following page detail support limitations. Fields marked with "-" may
work but have not been verified.

CEC Client Installation 29



Routing Sl Amov“nmj ijﬂ mv\mﬁma Deck Tuner mﬂ_m% Device OSD
(@e]ylige] Programing Information Control (@elylige] 9 Name Transfer
Record Display

Akai - - - - - - - - - -

AOC - - - - - - - - - .

Beng - - - - - - - - - -

Daewoo - - - - - - - - - -

Grundig - - - - - - - . - .

Hitachi - - - - - - - - - -

LG Yes Yes Yest - - - Yes - No No

Loewe - - - - - - - - - -

Marantz - Yes - - - - - - - -

Medion - - - - - - - . - B,

Mitsubishi - - - - - - - - - -

Onkyo Yes Yes Yes - - - - - No -

Panasonic | Yes Yes Yes - - - - - - No

CEC Client Installation
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Akai

Remote

Control
Passthrough

Power
Status

System
Audio

Control

AOC

Beng

Daewoo

Grundig

Hitachi

LG

Yes

Loewe

Marantz

Medion

Mitsubishi

Onkyo

Yes

- Yes

Panasonic

Yes

t Supported by all devices except TVs.
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Supplemental Appendix for UP Xtreme
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Routing

Control

Standby

One
Touch
Record

Timer
Programing

System
Information

Deck
Control

Tuner
Control

OsD
Niglgle}
Display

Device OSD
Name Transfer

Yes Yes Yes No No Yes No No No Yes
Pioneer - - - - - - - - - -
Runco - - - - - - - - - -
Samsung Yes Yes Yes* - - - Yes - No Yes
Sharp Yes Yes Yes - - - - - - -
Sony Yes Yes Yes - - - - - - R
Toshiba Yes Yes Yes - - - - - - -
Vizio Yes Yes Yes - - - - - - -
Yamaha - - Yes - - - - - - -

CEC Client Installation

Supplemental Appendix for UP Xtreme
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Device Remote BlowEr System
Menu Control S Audio z
Control | Passthrough Control m
e}
@®
Philips - Yes Yes Yes S
8
Pioneer - - - - @
g
Runco - - - - s
(]
c
=
Samsung - - - - <
(]
s
Sharp - - - - £
%
Sony - - - - m
&
Toshiba - - - - m
Vizio - - - - 5
c
=}
Yamaha - - - Yes Q
>
B
o
=
g
g
o]
IS
[}
IS
&
+H

CEC Client Installation
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511

One Touch Play

Command Feature: The One Touch Play feature allows a device to be played and
become the active source with a single button press.

The following messages are used for the One Touch Play feature: <Active

Source>, <Image View On>, <Text View On>.

OpCode = Value Description Parameters | Response Supported
<Active | 0x82 Used by a new [Physical A current active source | Yes*
Source> source to indicate | Address] should take
that it has started appropriate Action. TV
to transmit a should switch to the
stream OR used appropriate input. Any
in response to a CEC switches between
<Request Active source and root shall
Source> switch to the
appropriate input and
come out of standby if
necessary.
<Image | Ox04 Sent by a source None Turn on (if not on). If in | Yes
View device to the TV ‘Text Display’ state than
On> whenever it the TV enters ‘Image
enters the active Display’ state. Note:
state Should not change TV
(alternatively it menu or PIP status.
may send <Text
View On>).
<Text 0x0D As <Image View None As <Ilmage View On>, | Yes
View On>, but should but should remove PIPs
On> also remove any and menus from the
text, menus and screen. The TV enters
PIP windows from 'Image Display’ state
the TV's display. regardless of its
previous state.
*See Chapter 5.1 for limitations.
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512  Routing Control

Command Feature: This feature is used to control the routing of the HDMI network by
controlling CEC Switches.

The following messages are used for the Routing Control feature: <Active Source>,
<Inactive Source>, <Request Active Source>, <Set Stream Path>, <Routing Change>,
<Routing Information>.
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513  System Standby

Command Feature: The broadcast message <Standby> can be used to switch all CEC
devices to standby. The following message is used for the System Standby feature:
<Standby>

OpCode Value  Description Parameters  Response Supported
<Standby> | 0x36 Switches one or | None Switch the device into | Yes

all devices into Standby. Ignore the

standby mode. message if already in

Can be used as standby.

a broadcast

message or be
addressed to a
specific device.

514 One Touch Record

Command Feature: This feature allows the user to easily start a recording of the source
that is being displayed on the TV, just by selecting a Recording Device and giving the
record command.
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The following messages are used for the One Touch Record feature: <Record Off>,
<Record On>, <Record Status>, <Record TV Screen>.

OpCode Value  Description Parameters ~ Response Supported
<Record 0x0B Requests a None Exit ‘Recording’ state. | Yes
Off> device to stop a

recording.

Table Continues on Next Page
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OpCode Value  Description Parameters  Response Supported

<Record 0x09 Attempt to [Record Enter ‘Recording’ Yes
On> record the Source] state and start
specified source. recording if possible.
Send the initiator
<Record Status>.
<Record 0x0A Used by a [Record Yes
Status> Recording Status Info]

Device to inform
the initiator of
the message
<Record On>
about its status.
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515  Timer Programming

Command Feature: This feature allows a device (e.g. TV) to set a timer recording on a
Recording Device. For example, it can be used to set timer blocks of a Recording
Device via a TV menu or via an EPG.

The following messages are used for the Timer Programming feature: <Clear
Analogue Timer>, <Clear Digital Timer>, <Clear External Timer>, <Set Analogue
Timer>, <Set Digital Timer>, <Set External Timer>, <Set Timer Program Title>, <Timer
Cleared Status>, <Timer Status>.
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OpCode Value  Description Parameters Response Supported
<Clear 0x33 Used to clear an | See <Set Clear timer block if | Yes
Analogue Analogue timer | Analogue possible, then
Timer> block of a Timer> respond with
device. message. <Timer Cleared
Status>
<Clear 0x99 Used to clear a See <Set Clear timer block if | Yes
Digital Digital timer Digital Timer> possible, then
Timer> block of a message respond with
device. <Timer Cleared
Status> message
<Clear OxA1 Used to clear an | See <Set Clear timer block if | Yes
External External timer External possible, then
Timer> block of a Timer> respond with
device message <Timer Cleared
Status> message

Table Continues on Next Page
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OpCode Value  Description Parameters Response Supported
<Set 0x34 Used to set a [Day of Month] | <Timer Status> Yes
Analogue single timer [Month of message
Timer> block on an Year]
Analogue [Start Time]
Recording [Duration]
Device. [Recording
Sequence]
[Analogue
Broadcast
Typel
[Analogue
Frequency]
[Broadcast
System]
<Set 0x97 Used to set a [Day of Month] | <Timer Status> Yes
Digital single timer [Month of message
Timer> block on a Year]
Digital [Start Time]
Recording [Duration]
Device. [Recording
Sequence]
[Digital Service
Identification)
<Set OxA2 Used to set a [Day of Month] | <Timer Status> Yes
External single timer [Month of message
Timer> block to record Year]
from an [Start Time]
external device. [Duration]
[Recording
Sequence]
[External
Source
Specifier]
[External Plug]
[External
Physical
Address]

Table Continues on Next Page
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OpCode Value  Description Parameters Response Supported
<Set Timer | Ox67 Used to set the [Program Title Recording device | Yes

Program name of a String] stores title for
I_Q' Title> program future reference.
(@) associated with Ignore message if
O a timer block. it is not the
% Sent directly immediate next
% after sending a message from this
§ <Set Analogue initiator following
= Timer> or <Set a <Set Analogue
g~ Digital Timer> Timer> or <Set
> message. The Digital Timer>

name is then message.

associated with
that timer block.

<Timer 0x43 Used to give [Timer Cleared | If the message Yes
Cleared the status of a Status Data] indicates that the
Status> <Clear timer was not

Analogue cleared because

Timer>, <Clear there was no

Digital Timer> matching entry,

or <Clear the device should

External Timer> remove the timer

message block locally.
<Timer 0x35 Used to send [Timer Status None Yes
Status> timer status to Data]

the initiator of a

<Set Timer>

msg

516  System Information

Command Feature: This feature allows devices to automatically use the same OSD and
Menu language settings as the TV and also for a TV to discover the current language
when it is being installed.
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The following messages are used for the System Information feature: <CEC Version>,
<Get CEC Version>, <Get Menu Language>, <Give Physical Address>, <Polling
Message>, <Report Physical Address>, <Set Menu Language>.

Table on Next Page
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OpCode Value  Description Parameters = Response Supported
<CEC 0x9E Used to indicate the [CEC Yes
Version> supported CEC Version]

Vversion, in response

to a <Get CEC

Version>
<Get CEC Ox9F Used by a device to None The source Yes
Version> enquire which responds with a

version of CEC the <CEC Version>

target supports Message

indicating the
CEC version

<Give 0x83 A request to a None <Report Yes
Physical device to return its Physical
Address> physical address. Address>
<Get Menu | 0x91 Sent by a device None The addressed | Yes
Language> capable of character device responds

generation (for OSD with a <Set

and Menus)toa TV Menu

in order to discover Language>

the currently message

selected Menu

language. Also used

by a TV during

installation to

discover the

currently set menu

language of other

devices.
<Polling — Used by any device None Shall set a low Yes
Message> for device discovery level ACK.

- similar to ping in

other protocols.
<Report 0x84 Used to inform all [Physical Yes
Physical other devices of the Address]
Address> mapping between [Device

physical and logical Type]

address of the

initiator.
<Set Menu | 0x32 Used by a TV or [Language] | Setthe menu Yes
Language> another device to language as

indicate the menu specified, if

language. possible.
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517 Deck Control

Command Feature: This feature allows a Playback Device (a deck or disc player or

()
bl recorder) to be controlled by another device (e.g. TV).
()
> The following messages are used for the Deck Control feature: <Deck Status>, <Give
% Deck Status>, <Deck Control>, <Play>.
)
wn
52) OpCode  Value Description Parameters ~ Response Supported
= <Deck 0x42 Used to [Deck Perform the specified Yes
% Control> control a Control actions, or return a
device's media | Mode] <Feature Abort>
functions. message. It is device

dependent whether or
not a Skip Forward/Wind
or Skip Backward
/Rewind command is
legal when in the 'Deck
Inactive’ state. If the

o device is in standby and

o receives an eject

_% command, it should

% power on and eject its

= media.

OF <Give Ox1A Used to [Status <Deck Status> Yes
%> Deck request the Request]

E Status> status of a

5—. device,

< regardless of

o

o whether or not

(@ it is the current

;Z active source.

rFT; <Deck 0x1B Used to [Deck Info] Yes
3 Status> provide a

o}

deck’s status to
the initiator of
the <Give
Deck Status>
msg

Table Continues on Next Page
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OpCode  Value Description Parameters  Response Supported

<Play> 0x41 Used to [Play Perform the specified Yes
control the Mode] actions, or return a
playback <Feature Abort>
behavior of a message. If media is
source device. available the device

enters ‘Deck Active’
state. If the device is in
standby, has media
available and the
parameter is ["Play
Forward"] it should
power on.

()
m
(@)
o
=
S

=}
S
(%]

Q
v
QO
=
o

=

5.1.8 Tuner Control

Command Feature: This feature allows a device (e.g. TV) to control another CEC
device's tuner.

wm
= The following messages are used for the Tuner Control feature: <Give Tuner Device
© . - .
> Status>, <Record On>, <Select Analogue Service>, <Select Digital Service>, <Tuner
(3,) Step Decrement>, <Tuner Step Increment>, <Tuner Device Status>.
)
=
gj—; OpCode Value  Description Parameters Response Supported
© <Give Tuner | 0x08 Used to request | [Status Respond with a Yes
° . :
p) Device the status of a Request] <Tuner Device
5—. Status> tuner device. Status> message,
= or stop reporting
e changes on
c .
= receipt of
> the["Off"]
25
® message.
(_3D <Record 0x09 Attempt to [Record Enter ‘Recording’ | Yes
On> record the Source] state and start
specified source. recording if
possible. Send the
initiator <Record
Status>.

Table Continues on Next Page
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OpCode Value  Description Parameters Response Supported
<Select 0x92 Directly selects [Analogue Change to the Yes
Analogue an Analogue TV | Broadcast selected analogue
Service> service Type] service and
[Analogue stream its output
Frequency] on the HDMI
[Broadcast connection. If the
System] tuner device is not
capable of
selecting this
service, respond
with a <Feature
Abort>
<Select 0x93 Directly selects a | [Digital Change to the Yes
Digital Digital TV, Radio | Service selected digital
Service> or Data Identification] | service and
Broadcast stream its output
Service on the HDMI
connection. If the
tuner device is not
capable of
selecting this
service, respond
with a <Feature
Abort>
<Tuner Step | 0x06 Used to tune to None Follower tunesto | Yes
Decrement> next lowest next lowest service
service in a in its service list.
tuner’s service
list. Can be used
for PIP.
<Tuner Step | 0x05 Used to tune to None Follower tunesto | Yes
Increment> the next highest next highest
service in a service in its
tuner’s service service list.
list. Can be used
for PIP.
<Tuner 0x07 Use by a tuner [Tuner Yes
Device device to Device Info]
Status> provide its status

to the initiator of
the <Give Tuner
Device Status>
message.
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519  Vendor Specific Commands

Command Feature: This feature allows a set of vendor specific commands to be used
to communicate between devices.

The following messages are used for the Vendor Specific Commands feature: <Device
Vendor ID>, <Give Device Vendor ID>, <Vendor Command>, <Vendor Command
With ID>, <Vendor Remote Button Down>, <Vendor Remote Button Up>

OpCode Value  Description Parameters Response Supported
<Device 0x87 Reports the [Vendor ID] Any other Yes
Vendor ID> vendor ID of this interested device
device. may store the
vendor ID of the
device.
<Give 0x8C Requests the None <Device Vendor | Yes
Device Vendor ID from a D>
Vendor ID> device.
<Vendor 0x89 Allows vendor [Vendor Vendor Specific | Yes
Command> specific Specific

commands to be Data]
sent between two

devices.
<Vendor 0xAQ Allows vendor [Vendor ID] Vendor Specific Yes
Command specific [Vendor
With ID> commands to be Specific
sent between two | data]
devices or
broadcast.
<Vendor 0x8A Indicates that a [Vendor Vendor Specific Yes
Remote remote control Specific RC
Button button has been Code]
Down> depressed.

5110  OSD Display

Command Feature: This feature allows a device to transfer a text string to the TV for
On Screen Display. The <Set OSD String> message is used to transfer the text string to
the TV.

The following message is used for the OSD Display feature: <Set OSD String>

Table on Next Page
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OpCode Value  Description Parameters Response Supported

<Set OSD 0x64 Used to send a [Display TV displays the Yes
String> text message to Control] message.
outputona TV. [OSD String]

5111  Device OSD Name Transfer

Command Feature: This feature is used to request the preferred name of a device to
be used in any on screen display (e.g. menus), which reference that device.

The following messages are used for the Device OSD Name Transfer feature: <Give
OSD Name>, <Set OSD Name>

OpCode Value  Description Parameters Response Supported
<Give OSD 0x46 Used to request None <Set OSD Yes
Name> the preferred OSD Name>

name of a device
for use in menus
associated with

that device.
<Set OSD 0x47 Used to set the [OSD Name] | Store the name Yes
Name> preferred OSD and use it in any
name of a device menus
for use in menus associated with
associated with that device.
that device.

5112  Device Menu Control

Command Feature: This feature allows device menus to be controlled via the TV
remote control as if it was using its own remote control, and allow the TV to be aware
when another device has a menu on its display.

The following messages are used for the Device Menu Control feature: <User Control
Pressed>, <User Control Released>, <Menu Request>, <Menu Status>

OpCode Value  Description Parameters | Response Supported
<User 0x44 | Used to indicate [ul Update display or | Yes
Control that the user Command] perform an action,

Pressed> pressed a remote as required.

control button or
switched from one
remote control
button to another.
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OpCode Value  Description Parameters Response Supported
<User 0x45 Indicates that user None Update display or | Yes
Control released a remote perform an action,
I_Q' Released> control button (the as required.
O last one indicated
0] by the <User
% Control Pressed>
= message)
& <Menu 0x8D | A request from the [Menu May enter or exit | Yes
5 Request> TV for a device to Request the 'Device Menu
g' show/remove a Type] Active’ state if the
= menu or to query if parameter was
a device is currently "Activate” or
showing a menu. "Deactivate”.Send
<Menu Status> to
indicate the
current status of
the devices menu.
<Menu 0x8E Used to indicate to [Menu If Menu State Yes
o Status> the TV that the State] indicates
c device is activated, TV
%_ showing/has enters 'Device
% removed a menu Menu Active’ state
@ and requests the and forwards
& remote control keys those Remote
> to be passed control
g though. commands,
i shown in Table
o 26, to the initiator.
= If deactivated, TV
o :
= enters 'Device
% Menu Inactive’
= state and stops
@ forwarding
% remote control
commands.
5113  Remote Control Passthrough

Command Feature: This feature is used to pass remote control commands received by
one device (typically the TV) through to another device in the network.

The following messages are used for the Remote Control Passthrough feature: <User
Control Pressed>, <User Control Released>.

Table on Next Page
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OpCode Value  Description Parameters Response Supported

<User 0x44 Used to indicate [UI Update display | Yes
Control that the user Command] or perform an
Pressed> pressed a remote action, as

control button or required.

switched from one
remote control
button to another.

<User 0x45 Indicates that user None Update display | Yes
Control released a remote or perform an
Released> control button (the action, as

last one indicated required.

by the<User

Control Pressed>

message)

5114  Give Device Power Status

Command Feature: Several messages, such as <Image View On> and <Play>, bring
another device out of standby. The <Give Device Power Status> message is used to
determine the current power status of a target device. The target device responds with
a <Report Power Status> message containing the Power Status operand.

The following messages are used for the Give Device Power Status feature: <Give
Device Power Status>, <Report Power Status>.

OpCode Value  Description Parameters Response Supported
<Give Ox8F Used to determine None <Report Power | Yes
Device the current power Status>
Power status of a target
Status> device.
<Report 0x90 Used to inform a [Power Yes
Power requesting device Status]
Status> of the current

power status.

5115  System Audio Control

Command Feature: This feature allows an audio amplifier to provide the audio for a
source that is being displayed on a TV. When in this mode, the amplifier uses the same
source as the video and provides the volume control function, instead of the TV, which
mutes its speakers.
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The following messages are used for the System Audio Control feature: <Give Audio
Status>, <Give System Audio Mode Status>, <Report Audio Status>, <Set System
Audio Mode>, <System Audio Mode Request>, <System Audio Mode Status>, <User

()
A Control Pressed>, <User Control Released>.
()
§ OpCode Value  Description Parameters ~ Response Supported
= <Give 0x71 Requests an None <Report Audio Yes
,% Audio amplifier to send Status>
e Status> its volume and
= mute status
g <Give 0x7D | Requests the None Amplifier sends a Yes
System status of the <System Audio
Audio System Audio Mode Status>
Mode Mode message indicating
Status> status (On or Off)
<Report Ox7A Reports an [Audio Yes
Audio amplifier's volume | Status]
Status> and mute status
<Set 0x72 Turns the System [System If setto On, the TV | Yes
System Audio Mode On Audio mutes its speakers.
Audio or Off. Status) The TV or STB sends
Mode> relevant <User

Control Pressed> or
<User Control
Released> as
necessary. If set to
Off, the TV unmutes
its speakers. The TV
or STB stop sending
the volume-related
<User Control
Pressed> or <User
Control Released>
messages.
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OpCode Value  Description Parameters  Response Supported
<System 0x70 A device [Physical The amplifier comes | Yes
Audio implementing Address] out of standby (if
Mode System Audio necessary) and
Request> Control and which switches to the
has volume relevant connector
control RC buttons for device specified
(eg TV or STB) by [Physical
requests to use Address]. It then
System Audio sends a <Set System
Mode to the Audio Mode> [On]
amplifier Message. <System
Audio Mode
Request> sent
without a [Physical
Address] parameter
requests termination
of the feature. In this
case, the amplifier
sends a <Set System
Audio Mode> [Off]
message.
<System Ox7E Reports the [System If [On], the device Yes
Audio current status of Audio requesting this
Mode the System Audio Status) information can
Status> Mode send the volume-
related <User
Control Pressed> or
<User Control
Released>
messages.
<User 0x44 | Used to indicate [ul Increase or Yes
Control that the user Command] | Decrease the
Pressed> pressed a remote of "Volume | volume of the
control button or Up”, amplifier, or
switched from one | “Volume mute/unmute the
remote control Down" or amplifier.
button to another. | "Mute”
<User 0x45 Used to control [Audio Perform the Yes
Control audio rate from Rate] specified actions, or
Released> Source Device. return a <Feature

Abort> msg
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5116  Audio Rate Control

Command Feature: This feature allows the audio playback rate of a Source Device to

()
m be controlled by another device, e.g. an Audio System.
()
> The following messages are used for the Audio Rate Control Feature: <Set Audio
% Rate>
>
%
o OpCode Value  Description Parameters Response Supported
= <Set Audio | 0x9A Used to control | [Audio Rate] | Perform the Yes
e Rate> audio rate from specified actions, or
Source Device. return a<Feature

Abort> message.
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