<A
rd
\\‘ ES I VEST-i.MX-8M-Mini-USG-001, REV A

VEST i.MX 8M Mini Board
Hardware Reference Manual

VEST i.MX 8M Mini USG-001, REV A

o
2
&
)
g

L

Copyright © 2020 Advanced Products Corporation Pte Ltd. All rights reserved.
No part of this document may be photocopied, reproduced, or translated to another language without the prior written
permission of Advanced Products Corporation Pte Ltd.

Page 1 APC Proprietary Information Mar 13, 2024



\V\\/E ST VEST-i.MX-8M-Mini-USG-001, REV A
TABLE OF CONTENTS

O © 1= T N 7
I O 1Y oY | W Tl oY a1 =14 o PR 7
1.2 FRATUIE SUMIMAIY cuiiiiiiee ettt ettt ettt e et e et e e e tte e e beeestbeeebeeeatbeeeabeeeasseesabaeensesesnbeseasseessbeseseeesaseesnses 7
G T = o ol D 1T T={ =1 o USSP 8
1.4  VESTi.MX 8M Mini Board Connector and JUMPET LiST ......cceevieeecieeiiiesiee e et eee et 8

2  VESTi.MX 8M Mini BOARD EXTERNAL CONNECTOR INFORMATION ....cccciieniieniiencinncrncrenseessnessnnens 12
2.1 GeENEral INfOrMatioN ...ttt ettt e et e e e et e e e e eetb e e e e etbae e e etraeeeeatraeeeeanraeaeaans 12
2.2 Micro SDHC SOCKET (CNL) .uuiieiiieiiiieeieeeiee et e ectte e s teesteeestteesbeeesaseesaseeeseeesnsaeessseesssesenseessnsessnsees 12
2.3 Reset & Power Signals HEader (CN2) .....cccuiiiiieeciieciee ettt e te e ste e e vae e s tee e sase e staeenaeesnneeenneas 13
YA [ Tol oY oYUy o == Yo L= o (Y 3 TSRS 13
2.5  Dual Stack USB 2.0 HOSt Type A (CNZ4, CN7, CNB) ....vveeieeeeeeeeeeeeeesseeeeeseseeseseeeeeseesesseseesessseeseenas 13
2.6 CR1220 Coin Battery HOIAEr (CN5)...cciiieeiieeciee ettt ettt ettt s e e e ate e s ba e e saae e staeeaaeesanaeenneas 14
2.7 USB 2.0 OTG MiCIO TYPE B (CNB) ..rereeereeeeeeeeeeeeeeeeeeeseeeeeeeeeeseeeeseseeseesssesseeseesesseesessessessessesseseenans 15
2.8  Stereo Speaker Output HEAder (CND) ......eeiiciiiee ettt ettt e e e tre e e e eate e e e sarae e e sntaeeeeaes 15
2.9  RS232/Half-Duplex RSA85 Header (CNIL).....ccieeceieiree et eiee ettt e eteeeeteeeeeveeeetreeereeeeareesbeeeeaneas 16
2.10 UART Debug Header (CN12, CN22) ..o eeiieee et e e e ecttee e e ette e e e e tte e e e sbaeeeesantaseesntaeassnseeaesnns 17
2.11 (07 N U o T=F To [T o (@ U 17
2.12 o A (o] Tl o [T Yo L=T (01 AV 1 RSPt 18
2.13 Dual Channel LVDS Interface with Backlight Header (CN16) ........cooecviieeeciiieiecieee e 20
2.14 (A O oYU Tol o T o 1T Lo [T ot (1Y A USRS 21
2.15 DC POWET INPUL (CNL8) i itiiieieiiie ettt ettt e e ettt e e e e ctte e e e ette e e s etteeeeebtaeaeeastaeesenseseaeestasaesnnsasasanns 22
2.16 10/100/1000Mbps ETtherNet (CN20) .....oceevieeirieeeiieeeieeecteeeeteeeeteeeeteeeteeeeteeeeteeesaseesabesenseeesareens 22
2.17 MIPI-DSI CONNECEOT (CN21) ..eiiiiiiieeeeiieee ettt e ettt e e e et e e e ette e e e etteeeeebteeaeebtseeeesteeaesssneassnsenasanns 23
2.18 Half & Full Size Mini PCle SOCKEt (CN23) .....oiiiiiciieecee ettt ettt ette e sve e et e e s re e saae e sareens 24
2.19 Micro SIM Card SOCKET (CON24)......cccuveeieiireee et et ettt e e et eeeeetreeeeeetreeeeseareeeesnabeeeesnnreeeesnns 26
2.20 JTAG HEAAET (CN25) ..iiieiieiiiieeiie ittt st et sttt et e e sbe e saeesstessbe e teesbaesaeesasesnbesnbeenseensnensnes 26
2.21 GPIO Controlled LED INAICAtOr (D1)....ccuviiieereeeeeiieeeeeeieeeeeereeeeeeteeeeeetreeeeeetsreeeeenseeeennssesesnnsnenes 27
2.22 RESET BULTON (SW2) .ttt ettt ettt ettt eetee e e eette e e e e tb e e e e ebbeeeesbaeeeesaseeeesnssaeeesnsreeeesnns 27
2.23 POWEF BUTEON (SWA) ...ttt ettt ee e e e et e e e etb e e e e etreeeestaeeeestaeeeesnssaeeesnnseeeesnns 28
2.24 Boot Mode Selection SWItCh (SW3) ... ettt ettt et e eeare e e e sabee e e sareeeeenes 28

N o3 =T o ot 1] o =T o3 ot 4 To o N 29
3.1 Absolute Maximum CharaCteriStiCS.....cvueuirrirreereereestesteesieesieeseeseestessesbeesseesseesseesssesnsessesnseens 29
3.2 Recommended Power SUPPlY CharaCteriStiCS.......cuiuiiiieiiiiiieeiiiee e et e et ecre e e e ree e e e eaae e e eeaaeee s 29

4  Environmental SPecifiCation.......c..ciiieeeiiiiiiiiiiiercr et reee e s re e e s rene s s e e nan s e s e nane s aennsanenennns 30
4.1 Storage Temperature SPeCIfiCatioN..........cocciiiiiciiie e e et e e e 30
4.2 Operation Temperature SPECIfiCAtION .......cccuii ittt e e e e e e 30
4.3 L [0 T o 13 Y USSR 30

5  Mechanical SPecCification...........ciieeeeiiiiiiieiiiicc et ee e renaeeeeennseeseennsnesesnsssesesnsssssesnssnssennnsnnaenn 31
5.1 V1= o =T a1 Tor=1 I D110 0 V=Y 0 5 T L o TS USRI 31
5.2 VL= o= T a1 Tor= 1IN T = 1Y o V-SSR 31

(oI £ T3V Y 1T o T 5 LT o] V2PN 32

A Y- -1 o oL 33

Page 2 APC Proprietary Information Mar 13, 2024



\V\\/ E S T VEST-i.MX-8M-Mini-USG-001, REV A
LIST OF TABLES

=] o) [ AR Y o Yol o 1Y/ . TS SR 5
Table 2-1: MICrO SD Card (CN) ...cccciiieiiiieeeeee ettt e e eeeeiate e e e e eeestraeeeeeeeeeesasbrareeeeeeeeessssaaeeeseessasssssannreeeeen 13
Table 2-2: Reset & Power Signals HEader (CN2) .....eoeiiiiiieicie ettt e e e ette e e e svaa e e e snrae e e snraeaeenns 13
Table 2-3: Mic INPUL HEAAET (CN3B) .. .uiiiiiieciee ettt ettt e e ete e s e e et e e st e e e taeesateesnbaeessseeenseeeantessnsaeesnseenns 13
Table 2-4: Dual Stack USB 2.0 HOSt TYPE A (CNA) ...eeeiiiie ettt eee ettt e et e et e ate e s te e e sete e esaeesnteeesaeesnneeens 14
Table 2-5: Dual Stack USB 2.0 HOSt TYPE A (CN7) cueeieiiieeieeetee ettt ettt e e teeere e sate e ste e e snteessaeesnteessaeesnneaans 14
Table 2-6: Dual Stack USB 2.0 HOSt TYP@ A (CNB) ....oeiieieeiiieeiee ettt ettt e eteeette e ste e s tee e snteeeeaeesnseesnaeesnneaens 14
Table 2-7: CR1220 Coin Battery Holder (CNS)......ccccuieiciieeieeeieeecieeeeeetteeeteeeseeeeseteesnaeesaseeesaeesnsesssaeesnseenns 15
Table 2-8: USB 2.0 OTG MiCIO TYPE B (CNB) ....eerveeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseseseessesseseesseseeseessessessessesseesessssnens 15
Table 2-9: Stereo Speaker OutpuUt HEAder (CNO) ......coccuiiiiiieeiee ettt eite et re e e e te e e ste e ereeesateeesaeesnneeens 15
Table 2-10: RS232/Half-Duplex 485 Header (CN11, RS232 MOE) ......ecevueieereeeeieeeceeeeeteee ettt e 16
Table 2-11: RS232/Half-Duplex 485 Header (CN11, RSA85 MOE) .......cccuieereieereieiieeeeieeeetee e eeeeeeeaeeeevee s 16
Table 2-12: R$232/RS485 Mode Select Dip SWItCh (SWIL) ..eeecueiiiiiicrie ettt ettt et eeaee e 16
Table 2-13: UART4 Debug HEader (CNTL2) ... ..uuiie e eeciiiee ettt e e ettt e e ette e e e ette e e e ebaeeeseabeeeesensaneaeesaaeassssnnasanns 17
Table 2-14: UART3 Debug HEader (CN22).......ueiiieiiieeeeciieee ettt e eette e e e ettt e e e etteeesebaeeeesbteeesensaseeeeseneassssnnasanns 17
Table 2-15: CAN BUS HEAEI (CNI13) .. ..ttt e ettt e e e et e e e ette e e e ebte e e e sbaeeesenbtaeesensaneeeeseneassssanasanns 18
Table 2-16: EXPansion HEAOEr (CNLS)......eei e ieciiee ettt e eeite e e eette e e e ette e e e eteeeeeebaeeeseastseesensaseeeeseneaesassanasanns 20
Table 2-17: Dual Channel LVDS Interface with Backlight Header (CN16) .........ccoeciieeeeciiee et 21
Table 2-18: 12C ToUCh HEAAEN (CNL7) ..uuiiie ettt ettt e ettt e e e ette e e e ebte e e e ebae e e e eabtaeeeeabaneaeeseneaesassanasanns 22
Table 2-19: DC Power Input HEAder (CNL8)......coicuiieeieiiiee ettt e ettt e e e ette e e ette e e e ette e e e ebaeeeeebaeeeseneneaeanns 22
Table 2-20: 10/100/1000Mbps Ethernet (CN20) ......coocueeieieeecieeeeie ettt eteeeetee e steeeeteeesteeeeteeesaaeeeeaeeesaveeens 23
Table 2-21: MIPI-DSI CONNECLON (CN2L) ..oiiiiiiieeeeiiiee ettt e ettt e e e ette e e e ette e e e ebteeeeebaeeeeesteeesensaseeeeseneessassanasanns 24
Table 2-22: Half & Full size Mini PCle SOCKEt (CN23) .. ..uiiiiiiiee ettt e et e e evte e e e e eate e e e enraeeeeaes 26
Table 2-23: Micro SIM Card SOCKET (CN24) .....cvvieeiee ettt ettt e ette e e te e et e e sate e s baeesabeeetaeesssessnseeennseenns 26
Table 2-24: JTAG HEAUEI (CN25) ....uveiiiiiiiee ettt ettt eette e eetre e e eetveeeesetaeeeesebaeeeesbseeeesesaeeeesesbaeeesnsreeeesnns 27
Table 2-25: GPIO Controlled LED INAICator (D1)....cueeieievieeeeirieeeeireeeeceireeeeeetreeeeeetreeeeetreeeesraneeeeenareeeesnnreeeesnns 27
Table 2-26: RESEE BUTLON (SWL) ..uviiiiiiiiiei ettt ettt eetee e e eetre e e eetaeeeeetreeeestaeeeestseeeestaseeesnsraeeesasreeeesnns 27
Table 2-27: POWEI BUTTON ([SWA) ....uveiiiiieiee ettt eette e eette e e et e e e eetve e e eetaeeeeebaaeeestaaeeesnsbaeeesnsraeeesnns 28
Table 2-28: Boot Mode Selection SWItCh (SW3) ...ttt eetre e e eere e e e eeabeeeesareeeeenns 28
Table 3-1: Absolute Maximum CharaCteriStiCS.......ucueeriiiiriierieeiriee ettt sre e st e e bt e s sbe e e sabeesbeeesareenas 29
Table 3-2: Recommended Power Supply CharacteristiCs......cuuiiiiiiiiiiiiiiii e 29

Page 3 APC Proprietary Information Mar 13, 2024



\V\\/E ST VEST-i.MX-8M-Mini-USG-001, REV A
LIST OF FIGURES/DIAGRAMS

Figure 1-1: VEST i.MX 8M Mini Board Block diagrami.........cceicciiiieiciiiee ettt st e e svtee e e enraee e 8
Figure 1-2: VEST i.MX 8M Mini Board User Accessible Connector and Jumper List .......ccccceeeeiveeiecineeeecveeeennns 9
Figure 5-1: MECHhANICal DIaWINE.....ccuvviiieiiieeccieee et ee ettt e e et e e et e e e e taer e e e e ataeeesaasaeeesasseeeeasssaeesansreeesannsneens 31

Page 4 APC Proprietary Information Mar 13, 2024



\V\\/ E S T VEST-i.MX-8M-Mini-USG-001, REV A
LIST OF ACRONYMS
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VEST Venture Embedded Solutions Technology

APC Advanced Products Corporation Private Limited
ISO International Organization for Standardization
V*EST Venture Embedded Solutions Technology “The Logo”
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1 OVERVIEW

1.1  GENERAL INFORMATION

The VEST i.MX 8M Mini board is based on the NXP’s i.MX 8M Mini applications processor, it can help device
manufactures make a smooth transition from conventional Human Machine Interface (HMI) to an advanced
interactive user interface that supports multimedia, touch, wireless connectivity and many more features.

The VEST i.MX 8M Mini board runs on the following Operating System:

e Embedded Linux

1.2  FEATURE SUMMARY

NXP i.MX 8M Mini processors (SoloLite/Solo/DualLite/Dual/QuadLite/Quad ARM Cortex — A53, which
operates at speeds of up to 1.8GHz, a general-purpose ARM Cortex — M4 400MHz core processor is for
low-power processing).

Up to 4GB of LPDDR4 SDRAM.

Up to 128GB eMMC for boot/operating system/application/storage.

High-Security Cryptographic Device IC (ATECC608, protected storage for up to 16 Keys,
Certificates or Data).

On Board 2.4GHz / 5GHz dual band IEEE802.11 a/b/g/n/ac Wave2 WLAN and Bluetooth 4.2
BR/EDR/LE(class 2) Module

Micro SDHC Socket (CN1)

USB 2.0 OTG Micro Type B (CN6)

3 x Dual Stack USB 2.0 Host Type A (CN4, CN7, CN8)

Half & Full size Mini PCle Socket (CN23), with Micro SIM card socket (CN24)

3 x LEDs for Mini PCle Socket (Green D29, Orange D28 and Yellow D30)

10/100/1000Mbps Ethernet RJ45 (CN20)

External RTC with CR1220 Coin Battery Holder (CN5).

RS232/Half-Duplex RS485 Header (CN11), RS232 & RS485 mode select by dip switch SW1
CAN V2.0B at 1Mb/s Bus Header (CN13)

CAN Bus 120 Q Terminal Resistor Select Jumper (JP5)

10W Stereo Speaker Output Header (CN9)

MIC Input Header (CN3)

2 x UART Debug Pin Header (CN22 for Cortex-A53 Core, CN12 for Cortex-M4 Core)

4-Lane MIPI-DSI Connector (CN21), compatible with NXP MIPI-HDMI adaptor card for HDMI Display.

Dual Channel LVDS Interface with Backlight (CN16)

Page 7
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I12C Touch Header (CN17)

e Expansion Header (CN15) for MIPI-CSI 4 lanes, SPDIF, SPI, PWM, UART, 12C and GPIO.
e JTAG Header (CN25)

e GPIO Controlled LED Indicator (D1).

e Reset Button (SW2) and Power Button (SW4).

e 8 bits Boot Mode DIP Switch (SW3) for select boot from eMMC or Micro SD or serial download.

e Watchdog

e 7V —24VDC Power Input Header (CN18, maximum current 8A)

e 147 mm x 89 mm Form Factor

1.3 BLOCKk DIAGRAM

Half & Full Size

{with USB 2.0)

Dual Stack USB
Host Type Ax 3

| MIC Conn

| CAN Conn |

| JTAG Header I

UART3,UART4

RS485(Half Duplex)
/RS232
(selected by switch)

e
—
]

LVDS Display

12C Touch

PWR,RST Header

PWR,RST Button
(side pushed)

Figure 1-1: VEST i.MX 8M Mini Board Block diagram

1.4 VEST1.MX8M MiNI BOARD CONNECTOR AND JUMPER LIST
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Figure 1-2: VEST i.MX 8M Mini Board User Accessible Connector and Jumper List

The table below lists the user accessible connectors and jumper on the VEST i.MX 8M Mini Board.
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Reference Function Type Pin 1 Location
CN1 Micro SDHC Socket Micro SD Standard

CN2 Reset & Power Signals Header Vertical, 3pins, 2mm pitch

CN3 Mic Input Header Vertical, 2pins, 2mm pitch

CN4, CN7, CN8| Dual Stack USB 2.0 Host Type A USB 2.0 Host Type A Standard
CN5 CR1220 Coin Battery Holder CR1220
CN6 USB 2.0 OTG Micro Type B USB OTG Micro Type B Standard
CN9 Stereo Speaker Output Header Vertical, 4pins, 2mm pitch
CN11 RS232/RS485 Header Vertical, 6pins, 2mm pitch
CN12, CN22 UART Debug Pin Header Vertical, 6pins, 2.54mm pitch
CN13 CAN Bus Header Vertical, 3pins, 2mm pitch

|

[ | L L WS ]

-

CN15 Expansion Header Vertical, 2 x 25pins, 0.5mm pitch Iil
CN16 Dual Channel LVDS Interface Vertical, 41pins, 0.5mm pitch -
CN17 12C Touch Header Vertical, 8pins, 1.25mm pitch . I !.

Page 10

APC Proprietary Information

Mar 13, 2024



WwEST

VEST-i.MX-8M-Mini-USG-001, REV A

Reference Function Type Pin 1 Location
CN18 DC Power Input Header Right Angle, 2pins, 4.2mm pitch
CN20 10/100/1000Mbps Ethernet RJ45 10/100/1000Mbps Ethernet RJ45 Standard
CN21 4-Lane MIPI-DSI Connector Vertical, 2 x 18 pins, 0.8mm pitch
CN23 Mini PCle Socket Mini PCle Socket Standard
CN24 Micro SIM Card Socket Micro SIM Standard
CN25 JTAG Header Vertical, 2 x 5 pins, 1.27mm pitch
D1 GPIO Controlled LED Indicator Green
D28 Mini PCle LED Indicator Orange
D29 Mini PCle LED Indicator Green
D30 Mini PCle LED Indicator Yellow
JP5 CAN Bus 120 Q Terminal Vertical, 2pins, 2mm pitch
Resistor Select Jumper
SWi1 RS232/RS485 Mode Select Dip Switch Dip Switch, 2 POS, 1.27mm pitch
SW2 Reset Button Side Pushed
SW3 Boot Mode Select Dip Switch Vertical, 8 POS, 1.27mm pitch
SwW4 Power Button Side Pushed

Table 1-2: VEST i.MX 8M Mini Board User Accessible Connector and Jumper List
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2 VESTI1.MX8M MINI BOARD EXTERNAL CONNECTOR

INFORMATION

2.1

GENERAL INFORMATION

This chapter describes each of the VEST i.MX 8M Mini Boards external interfaces in detail.

Pin No.:
Signal Name:

Signal Type:

Voltage Level:

Description:

Pin number on the connector
Signal name on the connector
Signal type of this pin

| —Input

O — Output

I/0 — Input/ Output

Voltage level of this pin

Short pin functionality description

2.2

Micro SDHC SockeT (CN1)

The board provides support for micro SD interface; the micro SD interface is driven by SD2 interface.

Manufacturer: Mole, Manufacturer Part Number: 47352-1001

The following table describes the pin-out of CN1:

Pin No.| Signal Name Signal Type Voltage Level Description
1 SD2_DATA2 1/0 3.3V SD data 2

2 SD2_DATA3 1/0 3.3V SD data 3

3 SD2_CMD 1/0 3.3V SD command
4 NVCC_3Vv3 Power 3.3v 3.3V power
5 SD2_CLK 1/0 3.3V SD clock

6 GND Ground ov Ground

7 SD2_DATAO 1/0 3.3V SD data 0

8 SD2_DATA1l 1/0 3.3V SD data 1

9 SD2_nCD 1/0 3.3V SD card detect
10 GND Ground ov Ground

11 GND Ground ov Ground

12 GND Ground ov Ground

13 GND Ground ov Ground
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Table 2-1: Micro SD Card (CN1)

2.3  REeSET & POWER SIGNALS HEADER (CN2)
The board provides a vertical header for Reset & Power signals.

Manufacturer: Molex, Manufacturer Part Number: 55932-0310

The following table describes the pin-out of CN2:

Pin No.| Signal Name Signal Type Voltage Level Description

1 ONOFF_1V8 | 1.8V On/Off signal, active low
2 SYS_nRST_1V8 | 1.8V Reset signal, active low
3 GND Ground ov Ground

Table 2-2: Reset & Power Signals Header (CN2)

2.4  MicINpUT HEADER (CN3)
The board provides a Mic input header.

Manufacturer: Molex, Manufacturer Part Number: 55932-0210

The following table describes the pin-out of CN3:

Pin No. | Signal Name Signal Type Voltage Level Description
1 Mic | 3.3V Microphone input
2 GND Ground ov Ground

Table 2-3: Mic Input Header (CN3)

2.5 DuALSTACK USB 2.0 HosT Type A (CN4, CN7, CN8)

The board provides support for 3 x Dual Stack USB 2.0 host type A connector; the USB host interface is
driven by the 7 ports USB Hub.

Manufacturer: Molex, Manufacturer Part Number: 67298-3090

The following table describes the pin-out of CN4:

Pin No. | Signal Name Signal Type Voltage Level Description

1 VBUS_6 Power 5.0V 5V power

2 USB6_HOST_N Differential - USB data negative
3 USB6_HOST_P Differential - USB data positive
4 GND Ground ov Ground
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Pin No. | Signal Name Signal Type Voltage Level Description
5 VBUS_5 Power 5.0V 5V power
6 USB5_HOST_N Differential - USB data negative
7 USB5_HOST_P Differential - USB data positive
8 GND Ground ov Ground
Table 2-4: Dual Stack USB 2.0 Host Type A (CN4)

The following table describes the pin-out of CN7:
Pin No. | Signal Name Signal Type Voltage Level Description
1 VBUS_2 Power 5.0V 5V power
2 USB2_HOST_N Differential - USB data negative
3 USB2_HOST_P Differential - USB data positive
4 GND Ground ov Ground
5 VBUS_1 Power 5.0V 5V power
6 USB1_HOST_N Differential - USB data negative
7 USB1_HOST_P Differential - USB data positive
8 GND Ground ov Ground

Table 2-5: Dual Stack USB 2.0 Host Type A (CN7)

The following table describes the pin-out of CN8:
Pin No. | Signal Name Signal Type Voltage Level Description
1 VBUS_4 Power 5.0V 5V power
2 USB4_HOST_N Differential - USB data negative
3 USB4_HOST_P Differential - USB data positive
4 GND Ground ov Ground
5 VBUS_3 Power 5.0V 5V power
6 USB3_HOST_N Differential - USB data negative
7 USB3_HOST_P Differential - USB data positive
8 GND Ground ov Ground

Table 2-6: Dual Stack USB 2.0 Host Type A (CN8)

2.6

CR1220 CoIN BATTERY HOLDER (CN5)

The board provides a CR1220 coin battery holder for external RTC power supply.

Manufacturer: Keystone, Manufacturer Part Number: 3001
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The following table describes the pin-out of CN5:

Pin No. | Signal Name Signal Type Voltage Level Description
1 VDD Power 3.0V RTC power
p VDD Power 3.0V RTC power
3 GND Ground ov Ground

Table 2-7: CR1220 Coin Battery Holder (CN5)

2.7 USB2.00TG Micro Typre B (CN6)
The board provides support for USB OTG interface; the USB OTG interface is driven by the

SOC USB OTG1 interface.

Manufacturer: Hirose, Manufacturer Part Number: ZX62D-B-5PA8(30)

The following table describes the pin-out of CN6:

Pin No. | Signal Name Signal Type Voltage Level Description

1 USB1_VBUS Power 5.0V 5V power

2 USB_1_N Differential - USB OTG data negative
3 USB_2_P Differential - USB OTG data positive
4 USB1_ID | 3.3v USB OTG ID signal

5 GND Ground ov Ground

Table 2-8: USB 2.0 OTG Micro Type B (CN6)

2.8  STEREO SPEAKER QUTPUT HEADER (CN9)

The board provides a stereo speaker output header; the maximum stereo output power is 10W/Ch

into 8 Q.

Manufacturer: Molex, Manufacturer Part Number: 55932-0410

Note: to output 10W/Ch power, the DC input should use 12V or higher voltage.

The following table describes the pin-out of CN9:

Pin No. | Signal Name Signal Type Voltage Level Description

1 SPKRP (0] DC_IN Right channel positive differential output
2 SPKRN (0] DC_IN Right channel negative differential output
3 SPKLN (0] DC_IN Left channel negative differential output
4 SPKLP (0] DC_IN Left channel positive differential output

Table 2-9: Stereo Speaker Output Header (CN9)
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2.9  RS232/HALF-DupLEX RS485 HEADER (CN11)

The board provides a RS232/half-duplex RS485 interface; the interface is drive by the SOC UART2 through a
RS232/RS485 transceiver; The R$232 & RS485 mode is selected by dip switch SW1.

Manufacturer: Molex, Manufacturer Part Number: 55932-0610

The following table describes the pin-out of CN11 in RS232 mode:

Pin No. | Signal Name Signal Type Voltage Level Description

1 GND Ground ov Ground

2 RS232_RXD | RS232 RS232 RXD

3 RS232_RTS | RS232 RS232 RTS

4 RS232_CTS o RS232 RS232 CTS

5 RS232_TXD o RS232 RS232 TXD

6 vDD_3V3 Power 3.3V 3.3V Power, 500mA @ max

Table 2-10: RS232/Half-Duplex 485 Header (CN11,

The following table describes the pin-out of CN11 in RS485 mode:

RS232 Mode)

Pin No. | Signal Name Signal Type Voltage Level Description

1 GND Ground ov Ground

2 NA NA NA NA

3 NA NA NA NA

4 A/Y Positive 1/0 RS485 A/Y Positive

5 B/Z Negative 1/0 RS485 B/Z Negative

6 VDD_3V3 Power 3.3V 3.3V Power, 500mA @ max

Table 2-11: RS232/Half-Duplex 485 Header (CN11, RS485 Mode)

Note: RS232/RS485 mode and RS485 differential 120 Q2 terminal resistor is selected by dip switch SW1.

The following table describes the dip switch SW1 setting:

SW1 Mode Setting Description SW1Pin1-4 | SW1 Pin 2-3
RS232 Mode CN11 is configure to RS$232 interface Don’t Care On
RS485 Mode and 120 Q CN11 is configure to RS485 interface with 120 Q Off Off
terminal resistor enabled terminal resistor.
RS485 Mode and 120 Q CN11 is configure to RS485 interface without 120 Q On Off
terminal resistor disabled terminal resistor.

Table 2-12: RS232/RS485 Mode Select Dip Switch (SW1)
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2.10 UART DeBUG HEADER (CN12, CN22)

The board provides support for 2 x UART debug header; CN22 is for Cortex-A53 core, and CN12 is for Cortex-M4
core debug, the UART debug header is driven by the SOC UART3 & UART4 and it can mate to a TTL-232R-3V3 USB to
UART cable for debug.

VEST-i.MX-8M-Mini-USG-001, REV A

Manufacturer: Harwin, Manufacturer Part Number: M20-9990645

The following table describes the pin-out of CN12:

Pin No. | Signal Name Signal Type Voltage Level Description
1 GND Ground ov Ground
2 NC NC NC NC
3 NC NC NC NC
4 UART4_RXD | 3.3V UART4 RXD
Shared with expansion header CN15
5 UART4_TXD 0 3.3V UART TXD
Shared with expansion header CN15
6 NC NC NC NC
Table 2-13: UART4 Debug Header (CN12)
The following table describes the pin-out of CN22:
Pin No. | Signal Name Signal Type Voltage Level Description
1 GND Ground ov Ground
2 NC NC NC NC
3 NC NC NC NC
4 UART3_RXD | 3.3V UART3 RXD
Shared with expansion header CN15
5 UART3_TXD 0] 3.3V UART3 TXD
Shared with expansion header CN15
6 NC NC NC NC

Table 2-14: UART3 Debug Header (CN22)

2.11 CAN Bus HEADER (CN13)

The board provides a vertical header for CAN bus interface; the CAN is convertor from SOC SPI1.

Manufacturer: Molex, Manufacturer Part Number: 55932-0310
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The following table describes the pin-out of CN13:

Pin No. | Signal Name Signal Type Voltage Level Description

1 CANH Differential - CAN bus data signal
2 CANL Differential - CAN bus data signal
3 GND Ground ov Ground

Table 2-15: CAN Bus Header (CN13)

Note: Short JP5 can enable CAN bus on board 120 €2 terminal resistor.

2.12 ExpANSION HEADER (CN15)
The board provides an expansion header for MIPI-CSI, SPDIF, SPI, PWM, UART, I12C and GPIO expansion.

Manufacturer: Molex, Manufacturer Part Number: 52991-0508

The following table describes the pin-out of CN15:

Pin No. | Signal Name Function Signal Type Voltage Level | Description
1 GND Ground ov Ground
2 GND Ground ov Ground
3 SPDIF_TX_PWM3 SPDIF1_OUT (0] 3.3V SPDIF Output Line or PWM3 Output
PWM3_OUT
GPIO5_1003
4 CSICK_N MIPI_CSI_CLK_N | Differential - MIPI CSI differential clock negative
5 SPDIF_RX SPDIF1_IN | 3.3V SPDIF Input Line
GPIO5_1004
6 CSICK_P MIPI_CSI_CLK_P Differential - MIPI CSI differential clock positive
7 SPDIF_EXT_CLK SPDIF1_EXT_CLK | O 3.3V SPDIF External Clock
GPIO5_1005
8 GND Ground ov Ground
9 GND Ground ov Ground
10 CSIDO_N MIPI_CSI_DO_N Differential - MIPI CSI differential data O negative
11 ECSPI2_SCLK ECSPI12_SCLK 0 3.3V SPI SCLK
GPIO5_1010
12 CSIDO_P MIPI_CSI_DO_P Differential - MIPI CSI differential data O positive
13 ECSPI2_MOSI EXSPI2_MOSI (0] 3.3v SPI MOSI
GPIO5_I011
14 GND Ground ov Ground
15 ECSPI2_MISO_UART4_CTS | ECSPI2_MISO ‘O’ for ECSPI2_MISO | 3.3V SPI MISO or UART4 CTS
UART4_CTS ‘I’ for UART4_CTS
GPIO5_1012
16 CSID1_N MIPI_CSI_D1_N Differential - MIPI CSI differential data 1 negative
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Pin No. | Signal Name Function Signal Type Voltage Level | Description
17 ECSPI2_SSO_UART4_RTS ECSPI2_SSO (0] 3.3V SP1 SSO or UART4_RTS
UART4_RTS
GPIO5_1013
18 CSID1_P MIPI_CSI_D1_P Differential - MIPI CSI differential data 1 positive
19 GND Ground ov Ground
20 GND Ground ov Ground
21 UART4_RXD UART4_RXD | 3.3V UART4 RX
22 CSID2_N MIPI_CSI_D2_N Differential - MIPI CSI differential data 2 negative
23 UART4_TXD UART4_TXD (0] 3.3V UART4 TX
24 CSID2_P MIPI_CSI_D2_P Differential - MIPI CSI differential data 2 positive
25 GND Ground ov Ground
26 GND Ground ov Ground
27 UART3_RXD UART3_RXD | 3.3V UART3 RX
28 CSID3_N MIPI_CSI_D3_N Differential - MIPI CSI differential data 3 negative
29 UART3_TXD UART3_TXD 0 3.3V UART3 TX
30 CSID3_P MIPI_CSI_D3_P Differential - MIPI CSI differential data 3 positive
31 GND Ground ov Ground
32 GND Ground ov Ground
33 GPIO1_1008 GPI101_1008 1/0 3.3V GPIO
34 PWM4_OUT PWM4_OUT
GPI05_1002
35 GPIO1_I007 GPIO1_I007 1/0 3.3V GPIO
36 GND Ground ov Ground
37 GPIO1_1006 GPI101_1006 1/0 3.3V GPIO
38 12C4_SCL 12C4_SCL (6] 3.3V 12C4 SCL
GPIO5_1020
39 GPIO1_l005 GPI101_I005 1/0 3.3V GPIO
M4_NMI
40 12C4_SDA 12C4_SDA 1/0 3.3V 12C4 SDA
GPI05_1021
41 GND Ground ov Ground
42 GND Ground ov Ground
43 VDD_5V0 Power 5.0V 5.0V Power, total 1A @ max
44 GND Ground ov Ground
45 VDD_5V0 Power 5.0V 5.0V Power, total 1A @ max
46 GND Ground ov Ground
47 vDD_3V3 Power 3.3V 3.3V Power, total 1A @ max
48 GND Ground ov Ground
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Pin No. | Signal Name Function Signal Type Voltage Level | Description
49 VDD_3V3 Power 3.3V 3.3V Power, total 1A @ max
50 GND Ground ov Ground

Table 2-16: Expansion Header (CN15)

2.13 DuAL CHANNEL LVDS INTERFACE WITH BACKLIGHT HEADER (CN16)
The board provides support for dual channel LVDS and backlight interface.

Manufacturer: Hirose, Manufacturer Part Number: FX155C-415-0.55V

The following table describes the pin-out of CN16:

Pin No. | Signal Name Signal Type Voltage Level Description

1 A_YO_R_N 0 - LVDSO lane0 negative
2 A YO R_P 0] - LVDSO lane0 positive
3 GND Ground ov Ground

4 A YL RN 0 - LVDSO lanel negative
5 A Y1 R P 0} - LVDSO lanel positive
6 GND Ground oV Ground

7 A_Y2_R_N 0 - LVDSO lane2 negative
8 A Y2 R_P 0 - LVDSO lane2 positive
9 GND Ground ov Ground

10 A_CLK_R_N 0] - LVDSO CLK negative
11 A_CLK_R_P 0] - LVDSO CLK positive
12 GND Ground ov Ground

13 A_Y3_R_N 0 - LVDSO lane3 negative
14 A Y3_R_P 0 - LVDSO lane3 positive
15 GND Ground ov Ground

16 B_YO R_N 0} - LVDS1 lane0 negative
17 B_YO_R_P 0 - LVDS1 lane0 positive
18 GND Ground ov Ground

19 B_Y1_R_N 0] - LVDS1 lanel negative
20 B_Y1_R_P 0] - LVDS1 lanel positive
21 GND Ground ov Ground

22 B_Y2_R_N 0] - LVDS1 lane2 negative
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Pin No. | Signal Name Signal Type Voltage Level Description

23 B_Y2 R_P 0] - LVDS1 lane2 positive
24 GND Ground ov Ground

25 B_CLK_R_N 0] - LVDS1 CLK negative

26 B_CLK_R_P o - LVDS1 CLK positive

27 GND Ground ov Ground

28 B_Y3_R_N 0] - LVDS1 lane3 negative
29 B_Y3 R_P 0] - LVDS1 lane3 positive
30 GND Ground ov Ground

31 PWM1_OUT 0, 1/0 3.3V PWM1 output or GPIO
32 DSI_BL_PWM 0, 1/0 3.3V PWM output or GPIO
33 LCD_EN 0] 3.3V LCD enable

34

= LCD_3V3 Power 3.3V 3.3V Power, 1A @ max
36

- VDD_5V0 Power 5.0V 5.0V Power, 1A @ max
38

39

m VDD_IN Power VDD_IN VDD_IN Power, 2A @ max
41

Table 2-17: Dual Channel LVDS Interface with Backlight Header (CN16)

2.14 12CToucH HeADER (CN17)

The board provides a vertical header for 12C touch; this interface is driven by SOC I12C2 interface.

Manufacturer: Molex, Manufacturer Part Number: 53047-0810

The following table describes the pin-out of CN64:

Pin No. | Signal Name Signal Type Voltage Level Description

1 vVDD_3V3 Power 3.3V 3.3V power, 500mA @ max

2 NC NC NC NC

3 NC NC NC NC

4 GND Ground ov Ground

5 I2C_TOUCH_RST 0] 3.3V External reset from host
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Pin No. | Signal Name Signal Type Voltage Level Description

6 I2C_TOUCH_INT I 3.3V External interrupt to the host
7 12C2_SDA 1/0 3.3V 12C2 SDA

8 12C2_SCL o 3.3V 12C2 SCL

Table 2-18: 12C Touch Header (CN17)

2.15 DCPoweR INPUT (CN18)

The board provides a 4.2mm pitch 2pins MiniFit header for DC power input.

Manufacturer: Molex, Manufacturer Part Number: 172648-0102

The following table describes the pin-out of CN51:

Pin No. | Signal Name Signal Type Voltage Level Description
1 GND Ground ov DC power return
2 VDD_IN Power 7- 24V DC power input

Table 2-19: DC Power Input Header (CN18)

2.16 10/100/1000MBps ETHERNET (CN20)
The board provides support for 10/100/1000Mbps Ethernet interface.

Manufacturer: Yuan Dean Scientific, Manufacturer Part Number: 48F-26ADDDPXNL-CDV

The following table describes the pin-out of CN20:

Pin No.| Signal Name Signal Type | Voltage Level | Description

1 GND Ground ov Ground

2 TXRXP_A Differential | - Bi-directional pair A positive

3 TXRXN_A Differential | - Bi-directional pair A negative

4 TXRXP_B Differential | - Bi-directional pair B positive

5 TXRXN_B Differential | - Bi-directional pair B negative

6 TXRXP_C Differential | - Bi-directional pair C positive

7 TXRXN_C Differential | - Bi-directional pair C negative

8 TXRXP_D Differential | - Bi-directional pair D positive

9 TXRXN_D Differential | - Bi-directional pair D negative

10 TRDCT1/2/3/4 - - Common terminal of channel 1/2/3/4
11 LED_ACT (0] 3.3V LAN Active LED Control

12 GND Ground ov Ground
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13 LED_LINK10_100 1/0

VEST-i.MX-8M-Mini-USG-001, REV A

3.3V 10/100Mbps LAN Link LED Control

14 LED_LINK1000 1/0 3.3V 1000Mbps LAN Link LED Control

Table 2-20: 10/100/1000Mbps Ethernet (CN20)

2.17 MIPI-DSI CONNECTOR (CN21)

The board provides support for MIPI-DSI connector;

It compatible with NXP MIPI-HDMI adaptor card for HDMI display.

Manufacturer: Molex, Manufacturer Part Number: 75784-0160

The following table describes the pin-out of CN21:

Pin No. | Signal Name Signal Type Voltage Level Description

Al GND Ground ov Ground

A2 DSICK_N (0] - MIPI DSI differential clock negative
A3 DSICK_P (0] - MIPI DSI differential clock positive
A4 GND Ground ov Ground

A5 VDD_1V8 Power 1.8V 1.8V Power

A6 VDD_1V8 Power 1.8V 1.8V Power

A7 GND Ground ov Ground

A8 NC NC NC NC

A9 NC NC NC NC

A10 NC NC NC NC

All DSI_EN_1V8 (0} 1.8V DSl Enable

Al12 GND Ground ov Ground

Al13 VDD_3V3 Power 3.3V 3.3V Power

Al4 vDD_3V3 Power 3.3v 3.3V Power

A1l5 GND Ground ov Ground

Al6 VDD_5V0 Power 5.0V 5.0V Power

Al7 VDD_5V0 Power 5.0V 5.0V Power

A18 GND Ground ov Ground

B1 GND Ground ov Ground

B2 DSIO_N 0 - MIPI DSI differential data O negative
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Pin No. | Signal Name Signal Type Voltage Level Description
B3 DSIO_P (0] - MIPI DSI differential data O positive
B4 GND Ground ov Ground
B5 DSI1_N (0] - MIPI DSI differential data 1 negative
B6 DSI1_P (0] - MIPI DSI differential data 1 positive
B7 GND Ground ov Ground
B8 DSI_BL_PWM_1V8 1/0 1.8v PWM or GPIO
B9 DSI_TS_nINT_1V8 1/0 1.8v GPIO
B10 12C3_SDA_1V8 1/0 1.8V 12C3 SDA
B11 12C3_SCL_1V8 (o] 1.8v 12C3 SCL
B12 GND Ground ov Ground
B13 DSI2_N (0] - MIPI DSI differential data 2 negative
B14 DSI2_P (0] - MIPI DSI differential data 2 positive
B15 GND Ground ov Ground
B16 DSI3_N 0] - MIPI DSI differential data 3 negative
B17 DSI3_P 0 - MIPI DSI differential data 3 positive
B18 GND Ground ov Ground
Table 2-21: MIPI-DSI Connector (CN21)
2.18 HALF & FuLL Size MINI PCIE SockeT (CN23)
The board provides support for half & full size Mini PCle socket
manufacturer: Lotes, Manufacturer Part Number: AAA-PCI-047-K01
The following table describes the pin-out of CN23:
Pin No. | Signal Name Signal Type Voltage Level Description
1 PCIE_WAKE_B_CN | 3.3v Wake up pin
2 MPCIE_3V3 Power 3.3v 3.3V Power
3 PCIE_GPIO_RESERVED 1/0 3.3V GPIO, Reserved
4 GND Ground ov Ground
5 NC NC NC NC
6 MPCIE_1V5 Power 1.5V 1.5V Power
7 PCle_nCLKREQ_DEV | 3.3V PCle CLK REQ
8 USIM_PWR (0] 1.8V USIM Power
9 GND Ground ov Ground

Page 24

APC Proprietary Information

Mar 13, 2024



WwEST

VEST-i.MX-8M-Mini-USG-001, REV A

Pin No. | Signal Name Signal Type Voltage Level Description

10 USIM_DATA 1/0 1.8V USIM Data

11 PCIE_CLK_N (0] - PCIE Clock pair negative
12 USIM_CLK Ground ov Ground

13 PCIE_CLK_P (0] - PCIE Clock pair positive

14 USIM_RST (0] 1.8V USIM Reset

15 GND Ground ov Ground

16 NC NC NC NC

17 NC NC NC NC

18 GND Ground ov Ground

19 NC NC NC NC

20 PCIE_DIS_B 0 3.3V Disable signal

21 GND Ground oV Ground

22 PCIE_RST_B (0] 3.3V Reset signal

23 PCIE_RX_N | - PCIE Receive pair negative
24 MPCIE_3V3 Power 3.3V 3.3V Power

25 PCIE_RX_P | - PCIE Receive pair positive
26 GND Ground ov Ground

27 GND Ground ov Ground

28 MPCIE_1V5 Power 1.5V 1.5V Power

29 GND Ground ov Ground

30 12C3_SCL o] 3.3V 12C3 Clock

31 PCIE_TX_N (0] - PCIE Transmit pair negative
32 12C3_SDA 1/0 3.3V 12C3 Data

33 PCIE_TX_P (0] - PCIE Transmit pair positive
34 GND Ground ov Ground

35 GND Ground ov Ground

36 USB7_HOST_DN 1/0 - USB data negative

37 GND Ground ov Ground

38 USB7_HOST_DP 1/0 - USB data positive

39 MPCIE_3V3 Power 3.3v 3.3V Power

40 GND Ground ov Ground

41 MPCIE_3V3 Power 3.3V 3.3V Power

42 LED_WWAN_B | 3.3V Orange LED indicator(D28) control, active low
43 GND Ground ov Ground
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Pin No. | Signal Name Signal Type Voltage Level Description

44 LED_WLAN_B | 3.3V Green LED indicator(D29) control, active low
45 NC NC NC NC

46 LED_WPAN_B | 3.3V Yellow LED indicator(D30) control, active low
47 NC NC NC NC

48 MPCIE_1V5 Power 1.5V 1.5V Power

49 NC NC NC NC

50 GND Ground ov Ground

51 NC NC NC NC

52 MPCIE_3V3 Power 3.3v 3.3V Power

Table 2-22: Half & Full size Mini PCle Socket (CN23)

2.19 Micro SIM Carbp SockeT (CON24)

The board provides an on-board micro SIM card socket for Mini PCle.

manufacturer: JAE, Manufacturer Part Number: SF56K006VBAR2000

The following table describes the pin-out of CN24:

Pin No. | Signal Name Signal Type Voltage Level Description
1 USIM_PWR Power 1.8V 1.8V Power
2 USIM_RST | 1.8V USIM Reset
3 USIM_CLK | 1.8V USIM CLK
4 NC NC NC NC

5 GND Ground ov Ground

6 NC NC NC NC

7 USIM_DATA 1/0 1.8V USIM Data
8 NC NC NC NC

9 SIMCARD_DET_1V8 0 1.8v SIM card detect
10 GND Ground ov Ground

Table 2-23: Micro SIM Card Socket (CN24)

2.20 JTAG HeADER (CN25)
The board provides support for JTAG header.

manufacturer: Samtec, Manufacturer Part Number: FTSH-105-01-L-DV
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The following table describes the pin-out of CN25:

Pin No. | Signal Name Signal Type Voltage Level Description

1 VDD_3V3 Power 3.3V 3.3V Power

2 JTAG_TMS (0] 3.3V JTAG test mode select
3 GND Ground ov Ground

4 JTAG_TCK o] 3.3V JTAG test clock
5 GND Ground ov Ground

6 JTAG_TDO (0] 3.3V JTAG data out
7 NC NC NC NC

8 JTAG_TDI | 3.3V JTAG data in

9 GND Ground ov Ground

10 POR_B_1V8 | 1.8V System Reset

Table 2-24: JTAG Header (CN25)

2.21 GPIO CONTROLLED LED INDICATOR (D1)
The board features a green colour LED indicator to the user.

Manufacturer: LITEON, Manufacturer Part Number: LTST-C190KGKT

The following table describes the function of D1:

Reference Description

D1 SOC GPIO1_l000 High -> D1 On

SOC GPIO1_1000 Low -> D1 Off

Table 2-25: GPIO Controlled LED Indicator (D1)

2.22 RESET BUTTON (SW2)
The board provides a side push tactile switch for resetting the board.

Manufacturer: E-Switch, Manufacturer Part Number: TL1014BF160QG

The following table describes the function of SW2:

Reference Description

SW2 Reset button is located at the edge of the PCB to reset the board, active low.

Table 2-26: Reset Button (SW1)
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2.23 POWER BUTTON (SW4)

The board provides a side push tactile switch for turning the board on/off.

Manufacturer: E-Switch, Manufacturer Part Number: TL1014BF160QG

The following table describes the function of SW4:

Reference Description

SW2 Power button is located at the edge of the PCB to turn on/off the board, active low.

Table 2-27: Power Button (SW4)

2.24 BooT MODE SELECTION SwITCH (SW3)

The board provides an 8 bits dip switch for boot mode selection.

Manufacturer: CTS Electronic Components, Manufacturer Part Number: 218-8LPST

The following table describes the boot mode setting:

Boot Mode Setting Description SW1-8 Picture

Serial Downloader In this mode, boot device can be 01101010
Mode programmed through USB OTG interface
using MFG Tool

Boot from eMMC In this mode, boot media is eMMC. 10101010
Boot from Micro SD In this mode, boot media is external 10010101
card Micro SD card

Table 2-28: Boot Mode Selection Switch (SW3)
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3 ELECTRICAL SPECIFICATION

VEST i.MX 8M Mini Board was designed to support up to 24VDC power input.

3.1  ABSOLUTE MAXIMUM CHARACTERISTICS

Power Supply Input Minimum Maximum

Main Power Supply, DC-IN -0.3 26V

Table 3-1: Absolute Maximum Characteristics

3.2 RECOMMENDED POWER SUPPLY CHARACTERISTICS

Power Supply Input Minimum Typical Maximum Unit
Voltage of Input Power 7 24 \
Current of Input Power 8 A

Table 3-2: Recommended Power Supply Characteristics
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4 ENVIRONMENTAL SPECIFICATION

4.1 STORAGE TEMPERATURE SPECIFICATION

The VEST i.MX 8M Mini Board can be stored in a temperature ranging from 5°C to 50°C.

4.2 OPERATION TEMPERATURE SPECIFICATION

The VEST i.MX 8M Mini Board can operate in a temperature ranging from 5°C to 50°C.

4.3 HumipiTy
e Operating: 10% to 90% (Non-condensing)

e Non-operating: 5% to 95% (Non-condensing)
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5 MECHANICAL SPECIFICATION

5.1 MECHANICAL DIMENSION

e 147 mm x 89 mm

5.2 MECHANICAL DRAWING

Top Side Bottom Side

Figure 5-1: Mechanical Drawing
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6 REVISION HISTORY

Version Date Released Changes
0.0.1 06 JUL 2020 Initial Release
A 23 SEP 2021 First Official Release
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7 LEGAL NOTICES

The signed agreement between Purchaser and APC will govern the sale and purchase of APC’s Venture
Embedded Solutions Technology (“VEST”) products (“Products”). In the event that no agreement has been
concluded, APC’s terms and conditions of supply will apply.

Testing and other quality control techniques are used to the extent that APC deems necessary to support its
warranty.

Except where required by law, specific testing of all parameters of each Product is not necessarily
performed.

Purchaser must provide adequate design and operating safeguards to minimize inherent or procedural and
technical risks associated with Purchaser products and applications. Purchaser is solely responsible for its
selection and use of APC Products. APC assumes no liability for applications assistance, Purchaser product
design or any incompatibility of the Product with Purchaser product.

Products supplied by APC are not designed, intended or authorized for use in life support, life sustaining,
medical systems or devices, aircraft navigation, nuclear, or other applications, including, but not limited to,
public transportation operating systems, in which the failure of such Products could reasonably be expected
to result in personal injury, loss of life or severe property or environmental damage. Purchaser
acknowledges that use of APC’s Products in such product applications is understood to be fully at the risk of
Purchaser and that Purchaser is responsible for verification and validation of the suitability of APC’s
Products in such applications. Purchaser agrees that APC is not and shall not be liable, in whole or in part,
for any claim or damage arising from use in such applications. Purchaser agrees to indemnify, defend and
hold APC harmless from and against any and all claims, damages, losses, costs, expenses and liabilities
arising out of or in connection with any such use or application.

APC retains all rights to all proprietary intellectual property in the Products and associated manufacturing
processes and has the right to file for and obtain intellectual property protection for same.
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