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1. Scope & Product Outline
This document describes the detailed specifications and design parameters of Xavier
Carrier Board with Multiple Video Sources Support. AVerMedia internal product model
name is EA713MN and current PCB revision is A. It can operate with NVIDIA Xavier
module to build up a high performance embedded system. EA713MN is fully compliance
with RoHS. All components and all production procedures have already followed current
RoH Sruleto produce.

2. Features

Carrier Board FeatureList

Connection to Jetson Module
699-pin (11x65) Board-Board Connector

Storage
Micro SD Card Slot

USB

Micro USB (For Install JetPack) rttps-Heevetopernvigiaeomtietpack
2x USB 3.1 Genl Type A (Host only)

Wired Network
2 x Gigabit Ethernet (RJ45 Connector w/LEDS)

M.2 Key E Connector
®  pClex1lane USB20
® |25 UART, 12C, Control

M.2 Key M Connector
1 x PCle X4 Lane, Control
2 x PCle X4 Lane (Share Mini Card Bandwidth)

PCle (Mini Card)
4 x full-height miniPCle expandability of connecting AVerMedia frame grabbers.
(Share 2x M.2 Sot Bandwidth)

HDMI TypeA

® HDMI20 output up to 3840 x 2160 p60

Audio
i Microphone input
o

Speaker output

Controller
¢ CAN Bus
® Rwuss

Expansion Header
40-pin (2x20) header
12C, SPI, UART, I12S, CAN , D-MIC




Ul & Indicators
® Power & Recovery Buttons
® | EDs: Power On/Off Indication

Debug/Serial
® Seria Port Signals (UART, 1x4 header)

Miscellaneous

® SOM Fan Connector: 12V, PWM & Tach
® M.2 Fan Connector: 5V

® Mini-54 MCU for power on control
Power

® DCJack: 9V-15V or ATX power 24 P
® RTC Battery

3. Hardware

3.1 Key Component List

Table 1
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Table 2:
Locations Descriptions of Components
Ji SOCKET_699PIN _for NVIDIA Jetson Xavier System-on-Module

us7 3Port-12Lane PCI Express Gen 2 Switch

u59 3Port-12Lane PCI Express Gen 2 Switch

U6l 6-Port/ 8-Lane PCI Express Gen 2 Switch

US55 Intel Ethernet Controller

u43 Integrated 10/ 100/ 1000 M bps Energy Efficient Ethernet Transceiver
u32 USB 3.1 Gen 1 Hub Controller




3.2 Block Diagram

AVerMedia® Technologies, Inc. Product Guide
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Figurel. Block Diagram.




3.3 Board Dimensions
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Table 3:
Form Factor Customization
PCB Size 170 mm x 220mm
Thickness 1.6 mm

/O Connector

Table 4: (Please refer to mechanical drawing for more detail)

/O
Connector

26 DC jack x1 OD:5.5/ 2.5 with lock

B USB 2.0 Micro B (For Install JetPack)

NS Micro SD card slot x1

A HDMI 2.0 Output (Type A) from Xavier

13-1(top) Gigabit Ethernet X1 (R#5) from Ethernet
Controller

13-2(down) Gigabit Ethernet X1 (RH5) from Ethernet PHY
Transceiver

External | E-1 B2 USB3.1GenltypeA x2from USB3.1Gen 1
’ Hub Controller

J10-1(top) Microphone input X1 (3.5mm Phone Jack)

J10-2(down) | Speaker output X1 (3.5mm Phone Jack)

14 GPIO Expand 40pin
(2x20 1.27mm pitch Pin header)

BSW1 Power Button with LED

BSW3 Recovery Button with LED

B2 R$485 (3 circuits eurostyle terminal block)

BX- CAN Bus (3 circuits eurostyle terminal block)

27 ATX 24Pin (ATX Power input)

B RTC power input wafer (RTC Battery)

D2 full-height minicard slot, MiniPCle 0 PCI
Express Gen2.0 from PCI Express Switch

73 full-height minicard slot, MiniPCle 1 PCI
Express Gen2.0 from PCI Express Switch

D4 full-height minicard slot, MiniPCle 2 PCI
Express Gen2.0 from PCI Express Switch

75 full-height minicard slot, MiniPCle 3 PCI

lriE sl Express Gen2.0 from PCI Express Switch

I 2280 M.2 KEY M PCI Express Gen4.0 (PCle X4
Lane) from Xavier

19 2280 M.2 KEY M PCI Express Gen2.0 (PCle X4
Lane) from PCI Express Switch

20 2280 M.2 KEY M PCI Express Gen2.0 (PCle X4
Lane) from PCI Express Switch

B 2230 M .2 KEY E PCI Express Gend.0 (PCle X1
Lane) from Xavier

D FAN 1*4pin 1.25mm pitch wafer for Xavier

(Joint Tech _A1250WV-04PN LN T1N 00B)
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FAN 1*2pin 1.25mm pitch wafer for M.2 device

L1 (M OLEX 53047-0210)

SOM Fan connector (J2) Pin Descriptions

Wafer type: Joint Tech_A1250WV-04PNLNT 1NOOB

Pin# Signal Name Usage/Description Type/Dir Default
1 GND Ground Ground

2 VCC 12V Power Supply Power

3 FAN_TACH Fan Tachometer signal Input

4 FAN_PWM Fan Pulse Width Modulation signal Output

M .2 Fan connector (J21) Pin Descriptions

Wafer Type: MOLEX_53047-0210

Pin# Signal Name Usage/Description Type/Dir Default
1 vce 5V Power Supply Power

2 GND Ground Ground
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GPIO Expand (J14) Pin Descriptions

The carrier board includes a 40-pin (2x20, 1.27mm pitch) Expansion Header (J14).
The connector used on the carrier board isa CHAMPWAY CB25-G4024H 010-03.

The GPIO Level $hift voltage isfixed on 3.3V.

The expansion connector includes various audio & control interfaces including:

125(See N ote)

Audio Clock/ Control
Digital Microphone IF
12C (x2) (See Note)

SPI (See Note)

UART (See Note)

CAN

Table 4:

Ji4

GPIO Expand 40pin
(2x20 1.27mm pitch Box header)

Note: TheGPIO Level Shift voltageis fixed on 3.3V
Table 5:
Wafer type: CHAMPWAY CB25-G4024H 010-03
GPIO Max
Pi ) Device Directly Associated Jetson - Type/ Drive or Note
n Signal Name Connected to Signal Module Pin Name Usage/Description Direction E?J‘:,"ri;?m s
Capability
1 +5V_SYSTEM TPS51220 5V Supply - Main 5.0V Supply Power 1A 1
2 +3V3_SYSTEM TPS51220 3.3V - Main 3.3V Supply Power 1A 1
Supply

3 +5V_SYSTEM TPS51220 5V Supply - Main 5.0V Supply Power 1A 1

4 12C_GP5_DAT_3V3 23K 3019 12C_GP5_DATA General 12C #5 Data (3.3V) Bidir/ OD 3.3mA 2

5 GND - - Ground Ground -

6 12C_GP5_CLK_3V3 23K 3019 12C_GP5_CLK General 12C #5 Clock (3.3V) Bidir/ OD 3.3mA 2

7 UART1 TX_3V3 TXB0108 UART1_TX UART #1 Transmit Output 20uA 3

8 MCLKO05_3Vv3 TXB0108 AUDIO_MCLK Audio Master Clock Bidir 20uA 3
(1.8/ 3.3V)

9 UART1 RX_3V3 TXB0108 UART1_RX UART #1 Receive Input 20uA 3

10 GND - - Ground Ground -

11 122 CLK_3V3 TXB0108 1222 CLK Audio 12S#2 Clock Bidir 20uA 3

12 UARTL1_RTS 3V3 TXB0108 UART1_RTS# UART #1 Request to Send Output 20uA 3

13 GND - - Ground Ground -

14 PWMO01_3V3 TXB0108 GPI1032 Pulse Width Modulation #1 Bidir 20uA 3

15 GPIO8_AO_DMIC_IN_DA Xavier GPIO8 Digital Mic Input Data(3.3V) Input 3.3mA 5

T

16 GPIO27_PWM2_3V3 TXB0108 GPI027 GPIO/ Pulse Width Bidir 20uA 3
Modulation #2

17 GPIO35_PWM3_3V3 TXB0108 GPIO35 GPIO/ Pulse Width Bidir 20uA 37
Modulation #3

18 +3V3_SYSTEM TPS51220 3.3V - Main 3.3V Supply Power 1A 1

Supply

19 GND - - Ground Ground -

20 SPI1_MOS_3v3 TXB0108 SPI1_ MOS SPI #1 Master Out/ Save In Bidir 20uA 3
(1.8/ 3.3V)

21 GPIO17_40HEADER_3V3 TXB0108 GPIO17 GPIO Bidir 20uA 3

22 SPI1_MISO_3Vv3 TXB0108 SPI1_MISO SPI #1 Master In/ Save Out Bidir 20uA 3
(1.8/ 3.3V)

23 SPI1 CS0_3v3 TXB0108 SPI1_CSo# SPI #1 Chip Select #0 Bidir 20uA 3
(1.8/ 3.3V)

24 SPI1_SCK_3V3 TXB0108 SPI1_CLK SPI #1 Shift Clock (1.8/ 3.3V) Bidir 20uA 3

25 SPI1_CS1_3v3 TXB0108 SPI1_CSl# SPI #1 Chip Select#1 Bidir 20uA 3
(1.8/ 3.3V)

26 GND - - Ground Ground -

27 12C_GP2_CLK_3V3 25K 3019 12C_GP2_CLK General 12C #2 Clock (3.3V) Bidir/ OD 3.3mA 2
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28 12C_GP2_DAT_3V3 25K 3019 12C_GP2_DATA General 12C #2 Data (3.3V) Bidir/ OD 3.3mA 2
29 GND - - Ground Ground -

30 | CANO_RX Xavier CANO_DIN CAN #0 Dataln (3.3V) Input 33mA 5
31 GPIO9_CAN1_GPIOO Xavier GPIO9 Digital Mic Input Clock (3.3V) Bidir 3.3mA 5
32 CANO_TX Xavier CANO DOUT CAN #0 Data Out(3.3V) Output 3.3mA 5
33 GND - - Ground Ground -

34 CAN1 DOUT Xavier CAN1 _DOUT CAN #1 Data Out (3.3V) Output 3.3mA 5
35 UART1 _CTS 3v3 TXB0108 UART1 CTS# UART #1 Clear to Send Input 20uA 3
36 122 FS 3v3 TXB0108 122_FSAUDIO 12S#2 Left/ Right Clock Bidir 20uA 3
37 12S2_SDIN_3V3 TXB0108 12S2_SDIN Audio I2S#2 Datain Input 20uA 3,7
38 CAN1 DIN Xavier CAN1 DIN CAN #1Dataln (3.3V) Input 3.3mA 5
39 1282_SDOUT_3V3 - TXB0108 -1282_SDOoUT Audio 12S#2 Data Out Output 20uA 37
40 GND - - Ground Ground -

Legend | Ground Power N/ A N/ A Reserved Unassigned on carrier board
N otes:

1. Thisis current capability per power pin.

2. These pins are connected to Tegra signalsthrough either an 12C or FET level shifter.
3. Dueto the design of these level translators, the output drivers are very weak so they can be overdriven by another connected device
output for bidirectional support.

4. These pins connect to a SN 74LV C4T245 buffer. Thevoltage level at the header pinsis selectable

5. These pins are directly connected to Xavier. The max drive that meets full Data Sheet VoL/ Von is ImA. 2mA drive issupported at
restricted Vou/ Von levels. See the associated OEM Product Design Guide Pads section for details.

6. In the Type/ Dir column, Output isto Expansion Module. Input is from Expansion Module. Bidir isfor Bidirectional signals.
7. The direction indicated matchesthat indicated in thereference design schematics. These signals can be bidirectional.

3.5 Ability of Power Provision
The ability of carrier board to provide power islisted in Table 5.

Table 5:
Symbol Min. M ax. Total Power
DC Jack Input oV 15v 60W (M ax.)
3.6 Thermal Specifications
The case temperature of key componentsislisted in Table 6.
Table 6:
Components Components Case
P Temperature Specifications
3Port-12Lane PCI Express Gen 2 Switch (U57) Tcase =95
3Port-12Lane PCI Express Gen 2 Switch (U59) Tcase =95
6-Port/ 8-Lane PCI Express Gen 2 Switch (U61) Tcase = 95
Intel Ethernet Controller 1210 (U55) Tcase =95
Integrated 10/ 100/ 1000 M bps Energy Efficient _
Ethernet Transceiver (U43) Tease=95
USB 3.1 Gen 1 Hub Controller (U32) Tcase =95




3.8 EMI Specifications
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EMI/ EM Stest specification arelisted in Table 7

Table7
Criteria Specification Reference
EMI EN 55032 standard CE
EMS EN 55024 standard CE
3.9 Buttons and Indicators
Buttons (Switches)
Button Description Usage
1. Used to power system up if off, or power down
BSW1 Power button & power | if on. If held for >7 seconds, will force a full system
indication power cycle.
2. Indicates when the carrier board ispowered on
1T Used to enter Force Recovery Mode. Button is
held down while either system isfirst powered on,
BSW3 Recovery button & or by pressing & releasing reset button while
Satusindication LED | Recovery button ispressed.
2. Satusindication RGB LED (Thisis customized
by the user)
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Gigabit Ethernet (LAN Port LEDS)

Green—._|

L~ Green/Yellow
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Green—r= Grean/Yellow
Top(B)
Activity LED (left) Link/Speed LED (right)
Status Description State Description
Green Blinking Data transmission or Yellow 1000M link Speed
receiving isoccurring
Off N o data transmission or Green 100M link Speed
receiving isoccurring
Down(A)
Activity LED (left) Link/Speed LED (right)
Status Description State Description
Green Data transmission or Yellow 1000M link Speed
receiving isoccurring
Off N o data transmission or Yellow 100M link Speed
receiving isoccurring Blinking
4. Software

BSP (board support package) : NVIDIA ETSON ETPACK

5. Firmware
ltem L ocation Firmware Version Noted
Mini54 Us4 19051118 Auto Power on
Function

11




6. 1D Specifications
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7. Reliability
Table 8:
Criteria Specification Reference
Operating:-10 C/48 hrs
Low Temperature IEC 68-2-1
Storage: -20 C/24 hrs
) Operating: 70 C/48 hrs
High Temperature IEC 68-2-2
Storage: 85 C /24 hrs
) o Operating: 70C, 95%RH/48 hrs
High Humidity IEC 68-2-30
Storage: 85C, 95%RH/24 hrs
Cold Start Operating: -10 C/1hr |IEC 68-2-1
Hot Start Operating: 70C, 95%RH/1hr |EC 68-2-2
Package Drop According to the ISTA 2A test standard ISTA 2A
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