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Notice

Descriptions of circuits, software and other related information in this document are provided only to
illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or
system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or
third parties arising from the use of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any
other disputes involving patents, copyrights, or other intellectual property rights of third parties, by or arising
from the use of Renesas Electronics products or technical information described in this document, including
but not limited to, the product data, drawing, chart, program, algorithm, application examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other
intellectual property rights of Renesas Electronics or others.

. You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in
whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copy or otherwise misappropriation of
Renesas Electronics products.

Renesas Electronics products are classified according to the following two quality grades: "Standard" and

"High Quality". The intended applications for each Renesas Electronics product depends on the product’s

quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment;
audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights);
large-scale communication equipment; key financial terminal systems; safety control
equipment; etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may
pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (space and undersea repeaters; nuclear power
control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use
of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

. When using the Renesas Electronics products, refer to the latest product information (data sheets, user’s
manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas
Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or
failure or accident arising out of the use of Renesas Electronics products beyond such specified ranges.

. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics
products, semiconductor products have specific characteristics such as the occurrence of failure at a certain
rate and malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to
radiation resistance design. Please ensure to implement safety measures to guard them against the possibility
of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction
of Renesas Electronics products, such as safety design for hardware and software including but not limited
to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any
other appropriate measures by your own responsibility as warranty for your products/system. Because the
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evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of
the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the
environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU
RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses
occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or
systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to
the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction, such as nuclear
weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles
(UAVYs)) for delivering such weapons, (2) any purpose relating to the development, design, manufacture, or
use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and
you shall not sell, export, lease, transfer, or release Renesas Electronics products or technologies to any third
party whether directly or indirectly with knowledge or reason to know that the third party or any other party
will engage in the activities described above. When exporting, selling, transferring, etc., Renesas Electronics
products or technologies, you shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of the countries asserting jurisdiction over the parties or
transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the
misuse or violation of the terms and conditions described in this document, including this notice, and hold
Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas
Electronics products available any third party.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without
prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information
contained in this document or Renesas Electronics products.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also

includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas
Electronics.

(Rev.3.0-1 November 2016)
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For
detailed usage notes on the products covered by this document, refer to the relevant sections of the document as well as
any technical updates that have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI,
an associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled
as described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSI is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator) during
a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group but
having a different part number may differ in terms of the internal memory capacity, layout pattern,
and other factors, which can affect the ranges of electrical characteristics, such as characteristic
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a
product with a different part number, implement a system-evaluation test for the given product.
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How to Use This Manual

1. Purpose and Target Readers
This manual is designed to provide the user with an understanding of the hardware functions and electrical
characteristics of the SoC. It is intended for users designing application systems incorporating the SoC. A basic
knowledge of electric circuits, logical circuits, and SoCs is necessary in order to use this manual.
The manual comprises an overview of the product; descriptions of the CPU, system control functions, peripheral
functions, and electrical characteristics; and usage notes.

Particular attention should be paid to the precautionary notes when using the manual. These notes occur within the
body of the text, at the end of each section, and in the Usage Notes section.

The revision history summarizes the locations of revisions and additions. It does not list all revisions. Refer to the
text of the manual for details.

Make sure to refer to the latest versions of these documents. The newest versions of the documents listed may be
obtained from the Renesas Electronics Web site.

Document
Type

Description

Document Title

Document No.

for Hardware

User's manual

Hardware specifications (pin assignments, memory maps,
peripheral function specifications, electrical characteristics,
timing charts) and operation description

Note: Refer to the application notes for details on using
peripheral functions.

XXXIXX Group
User's Manual:
Hardware

This User’'s manual

Renesas
Technical
Update

Product specifications, updates on documents, etc.
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2. Notation of Numbers and Symbols

The symbol “#” suffixed to the pin (or signal) name means that the pins (or signals) are active “L”.
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4. List of Abbreviations and Acronyms

Abbreviation Full Form
CPLD Complex Programmable Logic Device
GPIO General Purpose Input Output
SoC System on a Chip
JTAG Joint Test Action Group
SPI Serial Peripheral Interface
QSPI Quad Serial Peripheral Interface
CoM-Express Computer on Module - Express
HSSTP High Speed Serial Trace Probe (for High Speed Debugging)
LVDS Low-voltage differential signaling (for video output and High Speed Debugging)
HDMI High-Definition Multimedia Interface
uUsB Universal Serial Bus
GUI Graphical User Interface
PMIC Power Management Integrated Circuit
RGMII Reduced gigabit media-independent interface
DIPSW Dual In-line Package Switch
IPL Initial Program Loader

All trademarks and registered trademarks are the property of their respective owners.
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1. Introduction

10T B¢ SRRl
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Figure 1. ASK-RCAR-V3M-WS10 Starter Kit top Figure 2. ASK-RCAR-V3M-WS10 Starter Kit bottom
view. view.

1.1 General Function

The ADAS R-CAR V3M Starter Kit is designed to support development of automotive applications based on the SoC
R-CAR V3M from Renesas Electronics.

Table 1. Board functions

Board
Function Iltem Description Note
CPU ARM CA53 (ARMv8) 800 MHz dual core, with
NEON/VFPv4, L1$ I/D
32K/32K, L2$ 512K
ARM CR7 (ARMvV7) 800 MHz, with VFPV3,
L1$ I/D 32K/32K, I/D-
TCM 32K/32K, lock-
step
Memory SoC Internal 448KBytes System
RAM
DDR 2 GBytes (6.4
GBytes/s)
DDR3L-1600, 32-bit
wide
Hyper-Flash 64 MiBytes Hyper-Flash Alternatively to on-board
(Bootable) (RPC, reduced pin- Hyper/QSPI flash memory: 2ch
count) QSPI
(512 Mbits, 160 MHz, (max. 80 MHz, 80 MBytes/s)
320 MBytes/s)
QSPI Flash 64MiBytes QSPI (512
(Bootable) Mbits, 80 MHz, 80
MBytes/s)
R12UTO0003ED0230 Rev 2.30 Page 12 of 54
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eMMC

16 to 32GiBytes eMMC
(HS200) [available only
for PCB V3.00 and later]

Available

Parallel SRAM/ROM

Available (shared with many other

(Bootable) functions)
Video out HDMI No native HDMI; derived | Alternatively to on-board connector
from LVDS by converter (shared with trace and LVDS)
HDMI connector (type A,
19 pins)
HDMI 1.4, up to
1080p60, 148.5 MHz,
(no audio)
RGB (Parallel) - RGB888 (Shared with many other
functions)
LVDS - 1 channel (4+1CLK differential pairs)
TIA/EIA-644, max 148.5 MHz,
(shared with trace and HDMI)
Video in Serial - MIPI-CSI2, 1 channel (4-lanes)
VC/DT supported, up to
1.5Gbps/lane
Parallel - 2 channels, RGB/YCbCr/Raw, max
100 MHz
(shared with many other functions)
Interfaces EthAVB PHY + RJ45 connector Alternatively to on-board PHY:
(100/1000) RGMII V1.3 interface (2.5V)
SCIF 1 channel via Mini-USB- | Up to 3 additional channels (shared)
B (via FT232 USB-to- (on-board channel optionally)
UART bridge)
HSCIF - Up to 4 channels (shared)
MSIOF (SPI) - Up to 4 channels (SPI/IS,
master/slave, 66 MHz) (shared)
CAN-FD - Up to 2 channels, 8Mbps (shared)
12C For on-board Up to 5 channels, 400kHz,
peripherals master/slave (shared)
DigRF - Available
Timer PWM - Up to 5 channels (shared)
HMI output 3 LEDs at GPIOs -
input 4  DIP-switches  at -
GPIOs
ADC - 8 channels, 12-bit
GPIOs - 14 GPIOs by default, up to 105
GPIOs (shared)
Reset Reset button (and LED) Input and output
Power 5V/3A input Power-up/down signals
PMIC for all required Power-good status
voltages (OTP)
Boot Source Hyper-Flash, QSPI, | QSPI Flash, SCIF, JTAG debugger,
SCIF, JTAG debugger parallel ROM
Debug IF JTAG debug 20-pin (2.54mm) Available
ARM_EML
(“Lauterbach”)
JTAG trace EMT-A53-16K/R7-4K Available

R12UT0O003ED0230 Rev 2.30
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Parallel trace On-board connector for | Available (shared with LVDS and
HSSTP probe (shared HDMI)
with LVDS)
Clocks All necessary clocks on- -
board
Mode Can be configured by -
CPLD, DIPSW, USB or
software
Cooling Heat-sink and fan -
Expansion - CoM Express connector (440-pin)
backwards-compatible to H3 Starter
Kit
Interrupts - NMI, IRQ on GPIOs
Size 95 x 95 mm (equivalent -
to CoM Express type 6)
SoC Soldered -

1.2 Power requirement

Special attention must be paid when using the power supply. Use only the 5V/3A power supply provided on the Starter
Kit. Higher voltages may damage permanently the R-CAR V3M Starter Kit.

Power connector counterpart type: diameter 5.5mm, center pin 2.0mm, insertion depth 8.85mm.
Note that the V3M Starter Kit powers-up directly, there is no power switch.
The SW1 and SW2 have no function.

C—TFt 5V (Inside pin)

AN———2 Gnd (Outside pin)

Figure 3. Power connector definition.

1.3 Order codes

Table 2. Order codes.

Boards Order Codes
V3M Starter Kit. SoC silicon version 1.0 Y-ASK-RCAR-V3M-WS10
V3M Starter Kit. SoC silicon version 2.0 Y-ASK-RCAR-V3M-WS20

14 Operating conditions

This board is intended to operate within the temperature range of 0 °C — 40 °C.

R12UTO0003ED0230 Rev 2.30 Page 14 of 54
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Figure 4. V3M Starter Kit block diagram
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1.6 Board releases

[DS] Design Sample: main test coverage

[ES] Engineering Sample: Function test coverage 80%
[CS] Customer sample: Functional test coverage 100% pass
[MP] Mass Production: CE and temperature test pass

1.7 Fan connector pinout

Table 3. Fan connector pinout

Pin Number Description
1 PWM#
2 5V
3 N.C.

R12UTO0003ED0230 Rev 2.30
January 24, 2019
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2. SoC Mode

The SoC mode is configured by using dedicated GPIO pins on the SoC. These pins are driven by a CPLD which is the
responsible to set up the GPIOs during reset.

The CPLD contains a register where the SoC mode configuration is stored. Some of the configuration bits of the SoC
register are accessible through the DIP switch 4 (SW4) available on the board. The rest of the bits have a default value.
The preset values are shown in the Table 4. It is possible to write the CPLD register via proprietary CPLD interface or from
PC with the GUI provided by Renesas. The SoC is also connected to the CPLD interface and can modify the SoC mode
register if it is necessary.

CPLD R-Car V3M

PC —>

Mode
Pins

SW4

Reset

Reset T

Figure 5. CPLD and SW4 multiplexing diagram.

The CPLD contains a multiplexer to select the Boot Mode configuration source either from the SW4 or from the internal
register. This should be defined with the GUI under the tab “SOC mode configuration” and then selecting the desired option
on the “MODE setting” checkbox as shown in the figure 4.
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*¥ V3M Starter Kit Configuration Tool - X R V3M Starter Kit Configuration Tool - X
\':JH:EPLD [:::T] Wiits CPLD [non-volatie) ‘ ReadCPLD | Set defaults \ Em;e::en ) :m:m_n [::\::: Wite CPLD [non-volatie) ‘ ReadCPLD | Set detaults | Emﬂ"ﬂiw -
Spstem Resat Quit System Reset it

RESET M RESET M

¥3M Startes Kt | SOC mode Power b I DIP swilch state WaM Starter Kit ac Power b I DIP switch state
Mode Settings Mnn.a Setings. Boot processor [MD7] Power-up [MD0]

:::::7:27:: ¢ Smufuazwsnaa :::.:r:::: : St::mzmu?E ARMV8 (CAS3) intial execution state [MD15] Edd BIST mods [MD25/23]
MODE seiting MODE seltng & ﬁ:ﬁ:ﬁ ’P :::;d
|:> ; ::i:::;;z‘s |:> : :::3';?\:.‘ Secure authorizabon flow [MDS]  pose1

Boot from [MD4/3/2/1] ; E:::::

" HypaFlash (160MHZ, DMA)

" HypesFlash (1B0MHZ, XIP) JTAG mode [MD21]

€ HypefFlash (B0MHZ,DMA) || © None

" HypesFlash [BOMHZ, XIP)  ARM CoreSight

® IR DOR frequency [MD19)

Figure 6. SW4 or CPLD selection.
Table 4. SoC mode.

Mode Switch Description L/ON H/ OFF Default
MDO Free running Prohibited LOW
MD1 SW4.1 Boot device selection [0] L H ON
MD2 SwW4.2 Boot device selection [1] L H ON
MD3 SW4.3 Boot device selection [2] L H OFF
MD4 SW4.4 Boot device selection [3] L H ON
MD5 SW4.5 Secure authorization Enabled Disabled OFF
MD7 SW4.6 Master boot processor A53 (CPUO0) CR7 OFF
MD8 Databus width of Area 0 space 8 bit 16 bit LOW
MD9 EXTAL/XTAL Clock Crystal LOW
MD13 EXTAL input frequency [0] LOW
MD14 EXTAL input frequency [1] LOW
MD15 SW4.7 Architecture Selection AArch32 AArch64 OFF
MD16 Reserved. Fix to H HIGH
MD18 CLKOUT frequency setting 66.67 MHz 44.44 MHz LOW
MD19 DDR clock frequency DDR 1600 DDR 1333 LOW

(800 MHz) (666.67 MHz)
MD21 Debugging mode Disabled Coresight HIGH
MD23 Field BIST mode Mode 0 Mode 1 LOW
MD25 Field BIST mode Disabled Enabled LOW
MD26 Reserved. Fix to L LOW
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3. Connectors / LEDs / Components

3.1 Connectors

Figure 7. Connectors placement top view.

Table 5. Connectors.

102 B4
| peonpoid

CN3 '
CoM-Express 440 Pin

Figure 8. Connectors placement bottom view.

Connector Type Function

CN1 ERF8-020-05.0-L-DV-L-K-TR HSSTP Connector

CN2 HMDI Type-A HDMI Output

CN3 TYCO ELECTRONICS 3-5353652-6 (*) COM Express Interface

CN4 Header 3 way Fan Connector

CN5 PJ-063AH Power Input (5V/3A)

CN6 Header 20 way shrouded SMD JTAG / TRACE

CN7 - Internal Use

IC8 JOG-0001NL Ethernet Connector 100Mbps/1Gpbs
CN9 Mini-B USB Serial SCIFO

(*) Mating type on top side of an application board: TYCO ELECTRONICS 3-1827231-6

R12UTO003ED0230 Rev 2.30
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3.2 JTAG Connector
Table 6. JTAG Connector pinout.
Pin . Pin .
Number Function 1/0 Level Remark Number Function 1/0 Level Remark
1 VTREF 0] 1.8V - 2 VSUPPLY I 1.8v Not
connected
3 TRST# I 1.8v - 4 GND - ov -
5 TDI I 1.8V - GND - ov -
7 TMS I 1.8V - GND - oV -
9 TCK I 1.8V - 10 GND - ov -
11 N.C. 0] 1.8V - 12 GND - ov -
13 TDO 0] 1.8v - 14 GND - ov -
15 PRESET# I/O 1.8V Open 16 GND - ov -
Drain
17 N.C. - - - 18 GND - ov -
19 N.U. - - Not used 20 GND - ov -
3.3 Switches

Figure 9. Switches placement top view

Table 7. Switch description

Switch Function
SW3 Reset
sSw4 Mode configuration
SW5 GPIO input and user LEDs
SW6 VCC_VDDQ_DU Select
3.3V or set by CPLD
SW7 VCC_VDDQ_VINO1 Select

3.3V or set by CPLD

R12UTO003ED0230 Rev 2.30

January 24, 2019

Page 20 of 54



Under development Preliminary document
Specifications in this document are tentative and subject to change.

R-CAR V3M Starter Kit

3.4 LEDs

Figure 10. Top view of the board. LEDs position.

Table 8. LEDs description.

LED Color Function
LED1 Red Power LED 3.3V
LED2 Red Power LED 5.0V
LED3 Yellow System Reset LED
LED4 Yellow USB (FT232)
LED5 Green USB (FT232)
LED6 Green User LED 101
LED7 Green User LED 102
LED8 Green User LED 103

R12UTO003ED0230 Rev 2.30
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3.5 Components

Figure 11. Component position on top side.

nesas -
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Figure 12. Component position on bottom side.

Note 1: The eMMC memory shown in Figure 12 is only available from board revision REV 3.0 onwards.

Note 2: The size of the eMMC memory depend on the batch. Minimum size is 8 GiB and maximum 32 GiB.

Table 9. List of components.

Name Function Reference

IC35 QSPI flash (64MiB) S25FS512SAGBHI213

IC30 Hyper-Flash (64MiB) S26KS512SDPBHI020

IC40 eMMC (32GiB) or KLMBG4GESD-B03P
eMMC (16GiB) THGBMHG7C1LBAIL

0OSC2 Oscillator, EXTAL 16.667 MHz

0OSC3 Oscillator, EXTALR 32.768 kHz

OSC5 Oscillator, DU_DOTCLKIN 148.5 MHz

OSC6 Oscillator, SCIF_CLK 14.7456 MHz

IC7 Ethernet PHY KSZ9031RNXCA

IC11 LVDS to RGB converter THC63LVD1024

IC12 HDMI ADV7511WBSWZ

R12UTO003ED0230 Rev 2.30
January 24, 2019

Page 22 of 54



Under development Preliminary document
Specifications in this document are tentative and subject to change.

R-CAR V3M Starter Kit

4. V3M Starter Kit Configuration Tool

Renesas provides a configuration tool to simplify the set-up of the R-CAR V3M Starter Kit. The tool allows the user to
read and modify the internal configuration register of the CPLD.

4.1 First use

Execute the V3M Starter Kit Configuration Tool. Note that before starting the tool, the PCB must be powered and the USB
cable has to be connected to the Mini-USB connector (CN9).

The V3M Starter Kit contains a FT232 chip from the vendor FTDI to convert from USB interface to UART.

In case the V3M Starter Kit is not detected, an error message will be shown. In that case check on the Windows Device
Manager (Figure 13) if the corresponding USB Serial Port (COMX) is recognized. Otherwise install the driver available
on the FTDI web page and try again.

™ Device Manager - O X
File  Action View Help
e mlHEIE

~ M REE-DUN03962 ~
i Audio inputs and outputs
E Batteries
9 Bluetooth
[ Computer
- Disk drives
[ Display adapters
i Firmware
@ Human Interface Devices
= |DE ATA/ATAPI controllers
_T: Imaging devices

= Keyboards
LI Memory technelogy devices
@ Mice and other pointing devices
[ Menitors
5 MNetwork adapters
~ @ Ports (COM & LPT)
W USB Serial Port (COMS3)
1 Print queues
I Processors
B Security devices
1 Software devices
i Sound, video and game controllers
S Storage controllers
§@ System devices

B |Iniversal Serial Bos cantrollers

Figure 13. Device manager view. Check for COMXx ports.

You can find the drivers on the FTDI web page by clicking the following link. Check for the last version and install the
FTDI driver according to your system.

https://www.ftdichip.com/Drivers/\VCP.htm

4.2 Configuration tool overview

The user interface shown in Figure 14 appears when the connection with the CPLD is successfully. Note that it is possible
to be ask to upgrade the CPLD into a new version. This process is automatically performed by the V3M configuration tool.

The configuration tool allows to communicate easily with the CPLD for changing the settings and modify its registers with
a simply user interface. Please take a couple of minutes to familiarize with the interface.

Some of the functions are:

Write volatile and non-volatile the CPLD

[ ]
e Read CPLD
e  Set defaults
e  Generate a system reset
e V3M Starter Kit information
R12UTO0003ED0230 Rev 2.30 Page 23 of 54
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SoC mode configuration
On-board peripheral configuration
Power configuration

DIP switch state viewer

These functions will be introduced and explained in the following chapters.

*2 V3M Starter Kit Configuration Tool == X

~ Update CPLD settings Rescan for hardware
‘Write CPLD [volatile] Wite CPLD [hon-volatile) | Read CPLD Set defaults | Rescan

— System Reset - - Quit

RESET Quit

W3M Starter Kit | SOC mode configuration | On-board peripheral configuration | Power configuration I DIP switch state

Versions
Software W1.1 (2017/04/26)
PCB version 1.00
SOC version 1.0
CPLD version 2017/04/06
S/N 00004
COM port COM3

Figure 14. V3M Starter Kit configuration tool.
4.3 Volatile/Non-volatile
V3M Starter Kit CPLD settings can be saved as volatile or non-volatile.
When the settings are set as volatile, these are written in the CPLD registers and are only effective until new power cycle.

When the settings are set as non-volatile, these are written in the internal Flash memory of the CPLD and are effective even
after power cycle.

4.4 Terminal blocking virtual COM ports

GUI can only be accessed when no terminal is connected and vice-versa. Make sure you don’t have open any terminal
software when initiating the GUI.

4.5 SCIF disabled by hardware
When the SCIFO is routed to the CoM-Express connector be aware that is not possible to stablish communication with the

GUI any more. To temporally enable communications with the GUI, (i.e. open GUI, write, read, reset etc) press
continuously reset button.
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T4
Update CPLD settings Fescan for hardware
‘wiite CPLD [volatile] ‘wiike CPLD [non-volatile) | Read CPLD Set defaults | Rescan
System Reset Guit

RESET | Quit

W3k Starter Kit | SOC mode configuration | On-board peripheral configuration | Power configuration I DIF zwitch state

Peripheral configuration DIPSWE
Fegister value  0x00000040 ¥ map 5w5.1 ta GF1_21 [SW5.1 =0n=> GP1_21 =]
[ IV map 552 to GP1_22 [Sw5.2 =0n = GP1_22=L]

QSP' dEVICe I ) Lnd WY = N YORN pod e B e o WO | e B et s B L O |
(* choog B | Warning X
" anbo

" arrho. Caution! When SCIFD is routed to the CoM-Express connector, this GUI

i I nermally cannot access the V3M Starter Kit anymore,

Q5P Y Y
~ To be able to configure the V3M Starter Kit from this GUI, you must
press and hold the RESET button during communication.

Ethermet
*+ anbo
=
SCIFD

7 route to on-board trace cormector
" use on-board FT232RL and USE connector
" route to CoM-E xpress connector
% route to CoM-Express connectar

HDMI

* usze on-board HOMI output connectar

" route HOMI to Cot-Express connector

Figure 15. Routing SCIFO0 to CoM-Express connector
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5. Flash Memory Selection

The system booting can be done from three different sources. The first one is a Hyper-Flash memory, the second is a
standard on-board QSPI memory and the last option is through the CoM-Express connector. The last method offers the
possibility to boot from an external QSPI memory placed on a daughter board.

The multiplexers are driven by the CPLD. The CPLD contains a register where the SoC Mode is configured. This register
can be modified either with the GUI or with the switch SW4.

5.1 Multiplexing drawing
The Figure 16 illustrates the flash memories multiplexing schema. The V3M SoC has two different QSPI interfaces which

are connected to the three different sources. The CPLD determinates which QSPI path is connected to the SoC. Note that
just one or two QSPI customer memories may be installed in a daughter board if the CoM-Express connector is used.

V3M Starter Kit

[
>

Hyperflash QsPI

S26KS512S

D s

QSPIT—p
GPIOx

R-Car V3M
QSPI T
External QSPI SW4.8
Memories —>
U e QSPIO
|
CoM-Express
QSPI1 —>
QSPI1 e
MD[4:1]
PC > CPLD <

Figure 16. Flash memories multiplexing drawing.

5.2 Flash Memory Selection (via CPLD/GUI)

The user can select which QSPI device will be selected by clicking on the tab “On-board peripheral configuration”. Then
select one option on the “QSPI device” checkbox as shown in the Figure 17.

When the desired configuration is chosen, click on Write CPLD (volatile) or Write CPLD (non-volatile). If the Write
(volatile) button is pressed, the changes will remain active until the board is powered off. If permanent changes must be
applied then click on Write CPLD (non-volatile) button.

R12UT0003ED0230 Rev 2.30 Page 26 of 54
January 24, 2019



Under development

R-CAR V3M Starter Kit

Preliminary document
Specifications in this document are tentative and subject to change.

*2, V3M Starter Kit Configuration Tool - X

Rescan for hardware |

Rescan

System Reset Quit

RESET Quit

W3 Starter Kit | SOC mode Dcuibgulat'uﬂ On-board peripheral configuration unwet configuration | DIP switch state

Update CPLD settings

Wile CPLD [volatie] | wite CPLD [non-volatie) | ReadCPLD | Set defauls |

Peripheral configuration v
Register value  0x00000000 @ route to onboard HDMI converter/CN

" route to orvboard trace connector

- QSPI device

" choose by MD[4:1]
" onboard HyperFlash [B4MiE, S26KS5125DP) HOMI

" onvboard QSPIO [B4MiB, 525F551254G) @+ use on-board HDMI output connector
£ QSPI0A at CoM-Express " route HOMI to CoM-Express

" route to CoM-Express

Ethemet DIPSWS

v map SW5.1to GP1_21 (SwB.1 =0n=> GP1_21 =L)
¥ map SW5.2 to GP1_22 [SW5.2 =0n => GP1_22=L)
¥ mapSw5.3to GP1_23(Sw5.3=0n=> GP1_23=L)
¥ map SW5.4 to GP1_24 (SW5.4 = On => GP1_24 =)

¢ on-board PHY and RJ45 connector
" toute RGMII to CoM-Express

LEDs

¥ mapLEDG to GP1_21 [GP1_21 =H = LEDG on)
¥ mapLED7 to GP1_22 [GP1_22 =H => LED7 on)
¥ mapLEDS to GP1_23 (GP1_23=H = LEDS on)

Figure 17. Flash memory selection.

5.3 Boot Memory Selection

To select the booting memory, click on the tab “SOC mode configuration”.

The MODE setting checkbox allows to select between the SW4 or CPLD register as a configuration source as shown in

the Figure 18.

Click on “set by this register” and note that additional configuration options are shown (Figure 19).

=2 V3M Starter Kit Configuration Tool

Wike GPLD (volatie) | | Wike CPLD fronvoletie] | Resd LD

- X

Rescan for hardware

Set defeuts | Rescan

R V3M Starter Kit Configuration Teol - X Update CPLD setiings
Update CPLD settings Rescan for hardware
‘Write CPLD (volatie) | Write CPLD [norvvolatie) ‘ ReadCPLD | Set defauls I Fiescan
System Reset
System Fesst Quit

RESET Quit

RESET

Quit

_out|

W3M Starter Kit | SOC mode configuration | Onrboard peripheral configuration | Power configuration | DIP switch state

Mode Settings
Register value  Ox082180E3

Mode appied to SoC
Register value  0x08218068

" Set by this register

MODE setting
(ﬁ Set by DIPSW4

V3 Stater Kit | SO mads configustion | Grmbosid pesiphessl configustion | Powe configution | DIP switch sate

Mode Seftings Boot processor [MO7] Power-up [MDO]
Register valus 0488218068 | | ARM L4630 & Free-unning
= ARM CRT  Stepup

Mode applied ta 5ol

Register value  0:08218068 ARMv3 [CAB3) intial execution state [MD15]; — Field BIST mode [MD25/23]

© amchaz @ Disabled
MODE setting & Advchd  Mode 0
@ Sat by this register £ Mode 1

 Setby DIP-SW4 Secure autharization flaw [MDS]
 Disabled

Boot from [MD4/3/2/1] € Ensbied

£ HyperFlash [160MHZ, DM2)
" HyperFlash [160MHZ, XIF)

€ HyperFlash (BMHZ, Dia) || © Mone
" HyperFlash (BIMHZ, XIP) ' ARM CoreSight
5 SPI[40MHz, single read)
© SCIFO

JTAG mode [MD21]

DDR frequency [MD19]
& DDRALE00
 DDRIL1333

Figure 18. Mode settings by register or by DIP SW4 selection.

Figure 19. SoC Mode interface.

The boot mode option can be selected by clicking on the desired option available in the “Boot from [MD4/3/2/1] checkbox”.
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Under development

Now click on Write CPLD (volatile or non-volatile) to apply the changes and write the CPLD.

=%, V3M Starter Kit Configuration Tool - x

5.4

Update CPLD settings Rescan for hardware
Wiite CPLD [volatile) ‘Wiite CPLD [non-volatile] | Fiead CPLD Set defaults | Rescan
Sypstem Reset Gt
RESET Quit
W3 Starter Kit | SOC mode configuation | Oreboard peripheral configuration | Pawer configuration | DIP switch state
Mode Settings Boat pracessor [MD7] Power-up [MDO]
Register value  0x382180E8  ARM CAS3-0 @ Free-unning
' ARM CR7  Stepup

iode applied to SoC
Register value 0408218068

ARMyE [CA53) initial execution state [MD15]

O Afrchd32 * Disabled

LS & Anchéd € Mods0
& Set by this register € Mode 1
ode

" Set by DIP-Swd

Boot from [MD4/3/211]

" HyperFlash [160MHZ, DMA)
" HyperFlash [1E0MHZ, XIF)
" HyperFlash [B0MHZ, DMA&)
" HyperFlash [S0MHZ, XIP)
® SP| [40MHz, single read)
" SCIFD

Secure authorization flow [MD5]
" Disabled
" Enabled

JTAG mode [MD21]
" Mone
& ARM CoreSight

DDR frequency [MD19]
' DDR3L-1600
" DDR3L-1333

Field BIST mode [MD25/23)

Figure 20. Write CPLD.

Selection via SW4 switch

As mentioned in the previous section, the boot mode can be also configured either with the switch SW4 or with the CPLD.
The SW4 switch is directly connected to the CPLD and modify the SoC mode register bits MD[1..4].

Table 10. Boot source selection.

Boot Source Sw4.1/MD1 SW4.2 / MD2 SW4.3/ MD3 SW4.4 | MD4 SW4.8
Hyper-Flash (160 MHz, DMA) ON/ 0’ OFF /1’ ON/‘0’ ON/0 X
Hyper-Flash (160 MHz, XIP) ON/ 0 OFF /1’ ON/‘0 OFF /1’ X
Hyper-Flash (80 MHz, DMA) OFF /1’ OFF /1’ ON /0’ ON /0’ X
Hyper-Flash (80 MHz, XIP) OFF /“1’ OFF /1’ ON/‘0’ OFF /1’ X
QSPI on-board ON/0 ON /0’ OFF /1’ ON/‘0’ OFF
CoM-Express QSPI ON/0 ON/‘0’ OFF /1’ ON/0 ON
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5.5 eMMC memory

The V3M Starter Kit includes an on board eMMC memory for mass storage.

Additionally, is possible to place an eMMC memory in a Daughter board. Figure 21 shows the eMMC routing diagram.

GPI10Os used for the eMMC are not available on the CoM-Express connector.

eMMC HS200
oMMC < 'y P R-CarV3M
CN3: AN
CoM-Express Not
Assembled

Figure 21. eMMC block diagram
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6. LVDS

6.1 Multiplexing drawing

The Figure 22 shows the LVDS multiplexing schema. multiplexing. The V3M SoC contains a LVDS interface that can be
used as video output or high speed trace. The multiplexing is done with three multiplexers. The first one multiplex the
LVDS signals to the CoM-Express connector or to a second multiplexer. The second multiplex to the HSSTP connector or
to a LVDS/RGB and RGB/HDMI converter. The HDMI interface is then multiplexed into the HDMI connector or again
into the CoM-Express connector for using in a daughter board.

R-Car V3M

4’—> CoM-Express

TRACE Connector

LVDS —p|
CoM-Express
—> LVDS <->RGB  —P RGB <-> HDM| —>

—» HDMI Connector

CPLD

Figure 22. LVDS path multiplexing.

6.2 Selection (via CPLD/GUI)

Click on the “On-board peripheral configuration” tab and select the desired option on the HDMI and LVDS checkbox as
shown in the Figure 23.
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=2 V3M Starter Kit Configuration Tool
Update CPLD zettings
‘wiite CPLD [volatile] ‘wiite CPLD [non-volatile]

- X

Rescan for hardvare

| ResdCPLD | setdstaus | Rescan

System Reset

RESET

Peripheral configuration ;-/

Register value  0x00000000

05PI device
% choose by MD[4:1]
" on-board HyperFlash [B4MIB, 526K55125DF)

" QSPI0N at Cotd-Express \
b
Ethernet

" on-board PHY and R 45 connectar

" route RGMII to CoM-Express

Gluit

Quit

W3k Starter Kit | SOC mode configuration | On-board peripheral configuration | Power configuiation | DIP switch state

DS X

f* route to on-board HOM| converter/CH
" route to orrboard trace connectar

" route to Co-Express

HDMI

© onboad OSPI0 (B4ME, S25FSE1284G) | | © use oboard HDMI output connector
 route HDMI to Cobd-E xpress

-~ >
DIPSWE

¥ map W51 to GP1_21 (Sw5 1 =0n = GP1_21 <L)
¥ map SW5.2 to GP1_22 (SW5 2 = On = GP1_22=1]
IV map GW5.3 to GP1_23 (SW5 3 = On = GP1_23=1)
¥ map SW5.4 to GP1_24 (SW5 4 = 0n=> GP1_24=1]

LEDs
¥ map LEDE to GP1_21 [GP1_21 =H => LEDE an]
¥ map LED7 to GP1_22 [GP1_22 =H => LED7 an)
¥ map LED&ta GP1_23(GP1_23=H => LED& an)

Figure 23. LVDS and HDMI selection using the configuration tool.
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7. Trace Connector

7.1 Pinout
Table 11. HSSTP connector pinout.

NuFr:iwrt])er Function 110 Level NuFr)Ti1rt])er Function I/10 Level
1 GND Power ov 2 VCC_1.8V Power 1.8V
3 GND Power ov 4 TCK I 1.8V
5 GND Power ov 6 GND Power ov
7 HSSTP_CH2_P (0] HSSTP 8 T™MS I 1.8V
9 HSSTP_CH2_N 0] HSSTP 10 TRST# I 1.8V
11 GND Power ov 12 GND Power ov
13 HSSTP_CHO_P (0] HSSTP 14 TDI I 1.8V
15 HSSTP_CHO_N (0] HSSTP 16 TDO @) 1.8V
17 GND Power ov 18 GND Power ov
19 HSSTP_CLK_P 0] HSSTP 20 PRESET# I/O 1.8V

Open Drain

21 HSSTP_CLK_N o} HSSTP 22 NC - -

23 GND Power ov 24 GND Power ov
25 HSSTP_CH1_P 0] HSSTP 26 GND Power ov
27 HSSTP_CH1_N (0] HSSTP 28 GND Power ov
29 GND Power ov 30 GND Power ov
31 HSSTP_CH3_P o HSSTP 32 NC - -

33 HSSTP_CH3_N O HSSTP 34 GND Power ov
35 GND Power ov 36 GND Power ov
37 GND Power ov 38 GND Power ov
39 GND Power ov 40 GND Power ov
41 GND power ov 42 GND power ov

7.2 HSSTP over LVDS pins
The HSSTP interface is used as a trace debug. When using the trace debug interface the video output is not available.

The HSSTP trace connector and the video output are connected to the same LVDS buffer.
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8. Ethernet

8.1 Multiplexing drawing

As shown in Figure 24, the RGMII interface can be multiplexed to the PHY and RJ45 connector or to a daughter board via
CoM-Express connector.

R-Car V3M j PHY IS RJ45
RGMII ’——V.
CoM-Express
CPLD
Figure 24. Ethernet RGMII interface multiplexing.
8.2 Selection (via CPLD/GUI)
=2 V3M Starter Kit Configuration Tool - X
Update CPLD zettings Rescan far hardware
“white CPLD [wolatile] “wiite CPLD [non-volatile] | Fead CPLD Set defaults | Rescan
System Feset Guit

RESET Quit

3M Starter Kit | SOC made configuration | On-board peripheral configuration | Power configuration | DIP switch state

Peripheral configuration LvDS
Register value  0=00000000 * route to on-board HOMI corverter/CH

" route to on-board trace connectar
Q5P device

choase by MD[4:1]

" orboard HyperFlash (G4MIB, S26K55125DF) HDMI

" on-board QSPID [EB4MIB, S25F551254G) % Lze onboard HDMI output connector
~

" route to CoM-Express

D

[5PI0A at CoM-Express " route HDMI to Cot-Express
~
Ethemnet DIPSWE
% on-board PHY and RJ45 connector M map S5 to GP1_21 [SW51 = 0n=> GP1_21 =]
" route RGMII to CoM-Express W map 5W5 2 to GP1_22 [SWE.2 = On =» GP1_22 =]

| W map 5w5 3 to GP1_23[Sw5.3 = On => GP1_23 =L
W map SWEd to GP1_24 (554 = On =» GP1_24 =)

LEDs
¥ map LEDE ta GP1_21 (GP1_21 = H =» LEDE an]
¥ map LED7 to GP1_22 (GP1_22 = H =» LED7 an)
W mapLEDS ta GP1_23(GP1_23 = H =» LED& an

Figure 25. Ethernet selection.
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9. Software LEDs

9.1 LEDG6/LED 7/LED 8 switching (via CPLD)

The Starter Kit contains three user LEDs: LED 6, LED 7 and LED 8. These can be mapped to the SoC GPIOs GP1_21,
GP1 22 and GP1_23. This feature can be configured by the LEDs checkbox available under the On-board peripheral
configuration tab of the V3M Starter Kit configuration tool. Refer to the diagram shown in Figure 26.

=% V3M Starter Kit Configuration Tool - X
Update CPLD settings Rescan for hardware
‘wiite CPLD [volatile] ‘wirite CPLD [mon-valatile) | Read CPLD Set defaults | Fescan
System Feset Guit

RESET Quit

W3k Starter Kit | SOC mode configuration | On-board peripheral configuration | Power configuration | DIP switch state

Peripheral configuration VDS
Register value  0:00000000 &+ route to on-board HDMI converter/CH

" route to on-board frace connectar
Q5P device

&% choose by MD[4:1]
 orcboard HyperFlash [B4MiB . S26K551250P) HOHMI
" anboard ASFIO [B4MiB, 525F551254G) % use on-board HDM| output connector

™ route to CoM-Express

" QSPI0A at CoM-Express " raute HDM! to CoM-Express

Ethernet DIPSwW5S

% on-board PHY and RJ45 connector [ map $5.1 to GP1_21 (SW5.1 = 0n = GF1_21 =L]
" route RGMIL to CoM-Express v map Sw5.2to GP1_22 (SW5.2=0n=> GP1_22=L)

[¥ map 553 to GP1_23 (5W5.3 = On = GP1_23=1]

[
[
[
[ map /5.4 to GP1_24 (3W5.4 = On = GF1_24=1]

(CLEDs &
¥ map LEDE ta GP1_21 [GP1_21 = H => LEDG or)
¥ map LEDT ta GP1_22 [GP1_22 = H => LED7 ar)

{ [v map LEDS ta GP1_23 [GP1_23=H => LEDE on)
A

Figure 26. LED switching.
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10. Software DIPSW

10.1 Drawing of configuration

CPLD
R-Car V3M VCC vCC VeC  VeC
SW5
GP1.21 _ by
< -
GP1.22 W52
< . o——
wes 33v 33v 33V
GP123 1 | )i -~
GP1_24 ] A . I SWS:__ LED6 LED7 LED8
CoM-Express
GP1.21 |
GP1_22 ’
GP1_23
GP1_24

Figure 27. SW5 drawing of configuration.

The DIPSW5 is connected to the GP1_21, GP1 22, GP1_23 and GP1_24 through a tristate buffer. When the buffer is
enabled the GP1Os can read the value of the of DIPSW5.

R12UTO003ED0230 Rev 2.30 Page 35 of 54
January 24, 2019



Under development Preliminary document
Specifications in this document are tentative and subject to change.

R-CAR V3M Starter Kit

10.2 SWS5 available depending on CPLD

The SW5 can be also mapped to the corresponding SoC GPI1Os. This can be do with the DIPW5 checkbox available under
the On-board peripheral configuration tab on the V3M Starter Kit Configuration Tool.

*2 V3M Starter Kit Configuration Tool — x

— Update CPLD settings - Rescan for hardware
Wiite CPLD [volatile) Wiite CPLD [non-volatile) 1 Read CPLD Set defaults ‘ Rescan

— Systern Reset Cuit

RESET Quit

W3M Starter Kit | SOC mode configuration | Orrboard peripheral configuration | Power configuration | DIP switch state

Peripheral configuration LvDS
Register value  0x00000000 @ oute to on-board HDMI converter/CN

" route to on-board race connectar
QSPI device

@ choose by MD[4:1]

" on-board HyperFlash (B4MIB, S26KS5125DP) HOMI

" onboard ASPID (64MiB, 525F55125A45) " use orboard HDMI output connector
-

" route to CoM-Express

QSPI0/ at CoM-Express " route HOMI to CoM-Express
Ethemet DIPSWS
@ on-board PHY and RJ45 connectar ¥ map SW5.1to GP1_21 (SW5.1 =0n=> GF1_21=L)
© route RGMI b Cod-Express W map SW5.2to GP1_22 (SW5.2 =0n=> GP1_22=L)

¥ map SW5 3 to GP1_23 (SW5.3 = 0n=> GP1_23=L)
¥ map SW5.4 10 GP1_24 (SW5.4 = On=> GP1_24=L)

LEDs
¥ map LEDE to GP1_21 (GP1_21 =H => LED6 on)
¥ map LED7 to GP1_22 (GP1_22 =H => LED7 on)
[V map LEDB ta GP1_23(GP1_23 =H => LEDA on)

Figure 28. SW5 switching by CPLD.

R12UT0003ED0230 Rev 2.30 Page 36 of 54
January 24, 2019



Under development Preliminary document
Specifications in this document are tentative and subject to change.

R-CAR V3M Starter Kit

11. Power switching for domains VDDQ_DU and VDDQ_VINO1

11.1 Overview

The power domains VDDQ_DU and VDDQ_VINO1 can be set to work at 3.3V or 1.8V. By default, is set to 3.3V. This
should be considered when using the V3M Starter Kit to provide proper operation and avoid possible device damages on
daughter boards connected to the CoM-Express connector.

11.2 Drawing of configuration

R-CAR V3M
3.3V ° > 3.3V
1.8V 1 > 1.8V

LTC4415
——oe——oo——p» VDDQ DU

LTC4415

—o

e——n VDDQ_VINO1

}

CoM-Express

CPLD avs

SW7

T

3V3

Figure 29. Power switching.

11.3 Power up sequence for 3.3V

During power up sequence the PMIC provides first 1.8V and then 3.3V as shown in Figure 30.

\Y
5V 5V Power supply

3.3v PMIC 3.3 V Output

1.8V PMIC 1.8 V Output
>t
~25ms
Figure 30. Power-up sequence.
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Note: Special attention must be paid when using daughter boards connected to the CoM-Express connector and the settings
of VDDQ_VINO1 and VDDQ_DU are set to 3.3V. Both domains are available on the CoM-Express connector. An incorrect
voltage level on these domains may damage the daughter board.

The power-up sequence may also cause a wrong operation in such devices connected to the due to the 3.3V power deliver
delay between 1.8V and 3.3V.

5V Power supply

K VDDQ_VINO1

Figure 31. VDDQ_VINOL1 voltage at start-up when set to 3.3V.

11.4 Power settings configuration

The VDDQ_DU and VDDQ_VINO1 settings can be configured with the V3M Starter Kit Configuration tool under the
tab “Power configuration”.

=% V3M Starter Kit Configuration Tool — X
Update CPLD settings Fiezcan for hardware
Write CPLD [volatile] Wirite CPLD [hon-volatile) ‘ Read CPLD Set defaults | Rescan
System Resst Cuit
RESET | Quit

W3k Starter Kit | S0C mode configuration | On-board peripheral configuration | Power configuration | DIP switch state

Power configuration
Register value  0:0003

™ Unlock power configuration below
VDDo_DU
1.8y ] 33
WDDE_WIND

1.8 1 3

Figure 32. Power settings configuration

If the user needs to apply a custom setting, then is required to check box “Unlock power configuration below”.
Be aware that an incorrect power setting may damage a daughter board connected to the CoM-Express connector.
SW6/SWT7 need to be in the “CPLD” position, i.e.

CPLD Position: Slider at the physical switch marking (white bar).
3.3V Position: Slider at the opposite side of the physical switch marking (white bar).
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12. Reset

12.1 Drawing of configuration

1.8V
TRACE JTAG

||

J PRESET# h h PRESET#
RESET_FROM_PMIC#

PMIC & = 33v
p R-CAR

V3M
g Debounce =

RESET_LED# \

&

| iuk|
O REGISTER R PC
sw3 RESETZ BUTTON# 33V

(-
RESET_FROM_COMEXPRE SS#

PRESET#

PRESETOUT#

A A

CoM Express

Figure 33. Reset drawing of configuration.
The system reset is controlled by the CPLD.

The CPLD receives different reset sources and generates a controlled reset output which is applied to the SoC. Note that
the reset coming from SW3, PC and CoM-Express connector is debounced. The mode pins are latched during reset. The
CPLD drive the mode pins during this state. Refer to chapter 2 for further details.

The different reset sources are shown in Figure 33.

PMIC

JTAG

TRACE

SW3

PC

CoM-Express Connector
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13. Serial communications

13.1 Overview
SCIFO is routed to the FT232 USB to UART converter and CN3 CoM-Express connector in parallel.

When the SCIFO is used on CoM-Express connector, the CPLD held the FT232 in reset state a release the lines so that it
can be used by some external device placed in a daughter board.

13.2 SCIFO0 block diagram

CPLD

Reset

SCIFO
FT232 - P R-CarV3M
A

CN3: ]
CoM-Express

Figure 34. SCIFO block diagram
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14. Booting by SCIFO (Serial Interface)

14.1 Booting procedure

The V3M Starter Kit needs to be configured to “boot from” SCIFO0 interface

Connect the Mini-USB cable from CN9 to a PC. (Be aware that the installation of the FT232R driver may take

[ ]
several seconds.)
e Execute the V3M Starter Kit Configuration Tool
e In “MODE setting” select “Set by this register”
e In “Boot from [MD4/3/2/1]” select “SCIFO
e  Press “Write CPLD (volatile)” or “Write CPLD (non-volatile)”. When CPLD is written as volatile this setting will
be reset anytime the board is power-cycled.
e Close the GUI window
=2 V3M Starter Kit Configuration Tool - X
Update CPLD settings Rescan for hardware
Wite CPLD (volatie) Write CPLD [non-volatile] | Read CPLD Set defaults ‘ Rescan
System Reset. Quit
RESET Quit
W3M Starter Kit | SOC mode configuration | On-board peripheral configuration Fuwsn:unhguraliunl DIP switch state
Mode Settings Boot processor [MD7] Power-up [MDO]
Register value  0x8821807E * ARM CAS30 & Free-unning
 ARM CR7 " Stepup
Made applied to SeC
Register value  0x8821807E ARMv8 (CAS3) initial execution state [MD15], — Field BIST mode [MD25/23]
" Adrch32  Disabled
ARE G @ Abiched © Made 0
& Set by this register € Mode1
" Setby DIP-SwW4 Secure autharization flow [MD5]
& Disabled
1~ Boot from [MD4/3/2/1] € Enabled
" HypeiFlash [160MHZ, DMA)
" HyperFlash [160MHZ, XIP) JTAG mode [MD21]
€ HyperFlash (80MHZ, DM&) || © Mone
€ HyperFlash [0MHZ.IP) || © ARM CoreSight
 SPI (40MHz, single read)
B ST DDR frequency [MD19]
* DDR3L-1600
' DDR3L-1333
Figure 35. Boot source selection.
14.2 Terminal

Open a terminal program like Tera-Term and configure a new serial communication to the corresponding COM port.

Configure a new session with: 115200bd, 8N1
Reset the V3M SoC by pressing on the SW3

Tera Term: Serial port setup

Port: COM4 ~ oK
Baud rate: -
Data: 8 bit ~ Cancel
Parity: none ~

Stop: 1 bit v Help
Flow control; none ~

Transmit delay

D msecfchar

El msecfline

Figure 36. Terminal configuration.

R12UTO003ED0230 Rev 2.30 Page 41 of 54

January 24, 2019



Under development Preliminary document
Specifications in this document are tentative and subject to change.

R-CAR V3M Starter Kit

The following message is shown in the terminal console:

ST COM4 - Tera Term VT - [m] x

File Edit Setup Control Window Help

SCIF Download mode {(w/0 verification)
¢C> Renesas Electronics Corp.

|-— Load Program to SystemRAM —————————————
Mork RAMCH’ E6300000-H'E632E80@> Clear....
Iplease send *

Figure 37. Ready to receive code.

The next step is to send the code to be executed e.g. the Mini-Monitor terminal program to the System-RAM.
14.3 Uploading Mini-Monitor

To copy the Mini-Monitor program into the System-RAM we need to send the corresponding Motorola (.mot) binary file:
Go to: File -> Send file.

|F\\a Edit Setup Control Window Help
Mew connection... Alt+N
Duplicate session Alt+D

Cygwin connection Alt+G

Leog...

Comment to Log...

View Log

Show Log dialog...

Send file..,

Transfer >
S5H 5CP...

Change directory...

Replay Log...

TTY Recaord
TTY Replay

Print... Alt+P

Disconnect Alt+|
Exit Alt+Q
Exit All

Figure 38. Tera-Term. Send Mini-Monitor to the System RAM.

T Tera Term: Send file - *
Filename: ‘ |
Fullpath:  |H:AV3M-Board\¥3M-UsersManua|
Bytes transfered: 122400 [23.9%5)
Elapsed time: 0:10 [11.50KB/s]

]
Pause Help

Figure 39. Upload process.

The upload will take approx. 1 minute. Once is finished the program remain waiting for a new command line. This will be
explained in the following chapter.
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YT (COM4 - Tera Term VT

File Edit 5etup Control Window Help

SCIF Download mode (w/o verification?
{C> Renesas Electronics Corp.

—— Load Program to SystemRAM
llork RAMCH' E630BB00-H'E6G32EBAA> Clear....
pleasze send ?
==DEBUG InitDram Eagle Board

DDR3L DDR16BA (MD1?-=8>

Start InitDram [init_ddr_w»3ml6BB<{3]

End InitDram

R—Car Gen3? Scif Download MiniMonitor EAGLE UA.A2 2816.12.29
Work Memory : SysztemRAM <H’E6350888-H'E63%FFFF>

Board Hame Eagle

Product Code R-Car U3HM E51.8

>

Figure 40. Command terminal.
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15. Procedure for flashing on-board QSPI and Hyper-Flash

memories

15.1 Hardware set-up

On the previous chapter we have written on the SoC System-RAM the Mini-Monitor program. Now we are going to use
this terminal program for flashing the on-board QSPI and Hyper-Flash memory.

First of all we have to reconfigure the hardware settings by using the V3M configuration tool. If you have open a terminal

session, please close it now. Otherwise the communication with the CPLD would not be possible.

Now start the V3M configuration tool and select the corresponding device. In this case we are going to select the “on-board
QSPI0” option under the “QSPI device” checkbox.

Now update the CPLD by clicking on Write CPLD (Volatile or non-volatile)

15.2 QSPI Flash Erasing

Open a TeraTerm session
Write: xcs

Type Y to accept.

Check it and push Y Key

Check it and push Y Key

= V3M Starter Kit Configuration Tool
Update CPLD settings

- X

Rescan for hardware

‘wite CPLD (volatile) ‘Wiite CPLD (non-volatile) ‘ Read CPLD Set defaults ‘ Rescan
System Reset it
RESET Quit

V/3M Stater Kit || SOC mode configuration | Or-board peripheral configuration | Poser configuration | DIP sitch state

Peripheral configuration
Register value  0+00000002

— OSPI device
" choose by MD[4:1]
" onboard HyperFlash (E4MiB, 526KS5125DF)
" on-board OSFI0 (B4MiB, 525F55125AG)
" QSPI0/ at CoM-Express connector

Ethemnet
& on-board PHY and RJ45 connector

" 1oute RGMII to CoM-Express connector

SCIFD
* use onboard FT232AL and USE connector

" 1oute to CoM-Express connector

LvDs
@ route to orvboard HDMI converter/CN
" 1oute to orvboard hace connectar

" route to CoM-Express connector

HOMI
@ use onboard HOM| output connector

" route HDMI to CoM-Express connector

DIPSWS

M map SW5.1to GP1_21 (SW5.1 =0n => GP1_21=L)
¥ map SW5.2to GP1_22 (SW5.2 = 0n => GP1_22=L)
W map $WS5.3to GP1_23 (SW5.3=0n=> GP1_23=L)
¥ map SWS.4 to GP1_24 (SW5.4 = On => GP1_24 = L)

LEDs

¥ map LEDG to GP1_21 (GP1_21 =H => LEDG an)
' map LED7 to GP1_22 (GP1_22 = H => LED7 an)
¥ map LEDS to GP1_23 (GP1_23=H => LED& an)

Figure 41. QSPI device selection.

Type 1 to select the QSPI Flash Option
You will be asked to check the position of the switch4.

You will be asked to check the position of the switch4.8

You will be asked: ALL ERASE SpiFlash or Hyper-Flash memory?
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WC s
ALL ERASE SpiFlaszh or HyperFlash memory
Please select.FlashMemory.

1 : QspiFlash_512Mbit (S525F55128>

2 : HyperFlash

Select <1-2>>0RER
perFlazh memory

(826K5851255

Select (1-2>>1
= BxBA208201
= Bx0AAA81 04
READ ID OK.
ERASE QSPI-FLASH <6Bsecltypl>....H

Figure 42. Mini-Mon memory erase.

This process will takes some time (3-4min). Wait until the process is finished.

or HyperFlash memory
hMenory.
1= 2Mbit {825F85128>
2 = HyperF (826KE5128>
Select <1-2)>0RER

= BxB0208281
= BxPABA%108

READ ID OK.
ERASE QSPI-FLASH (6@secltypl>.... conmplete?
dgDumpSpic). . -
pAAPARPA FFFFFFFF  FEFFFFFF FFFEFFEF  FFFFFFEF
pAAPARiA FFFFFFFF  FEFFFFFF FFFEFFEF  FFFFFFFF
pAAPAR20 FFFFFFFF  FEFFFFFF FFFEFFEF  FFFFFFFF
pAAPAR3A FFFFFFFF  FEFFFFFF FFFFFFFF  FFFFFFFF
pAAPAB4A FFFFFFFF  FEFFFFFF FFFEFFFF  FFFFFFFF
pAAPARSA FFFFFFFF  FEFFFFEF FFFFFFEF  FFFFFFFF
DAODAREA FFFFFFFF  FFFFFFFF FFFFFFFF  FFFFFFFF
DAODER?A FFFFFFFF  FFFFFFFF FFFFFFFF  FFFFFFFF
FFFFFFFF  FFFEFFEF FFFFFFEF  FFFFFFFF
FFFFFFFF  FFFEFFEF FFFFFFEF  FFFFFFFF
FFFFFFFF  FFFFFFEF FFFFFFFF  FFFFFFFF
FFFFFFFF  FFFFFFEF FFFFFFFF  FFFFFFFF
FFFFFFFF  FFFFFFEF FFFFFFFF  FFFFFFFF
FFFFFFFF  FFFFFFEF FFFFFFFF  FFFFFFFF
FFFFFFFF  FFFFFFEF FFFFFFFF  FFFFFFFF
FFFFFFFF  FFFFFFFR FFFFFFFF  FFFFFFEF

Figure 43. Memory erase.

15.3 Writing the boot loader (IPL) to the QSPI (sector 1)

Once the Mini-monitor is running. Type:

>xls

T COM4 - Tera Term VT - [m] X

File Edit Setup Control Window Help

SCGIF Download mode verification?
<G> Renesas Electron Corp.

|- Load Program to SystemRAM ——————
Work RRM(H;E§3BBBB—H‘EG32EBBB) [HEES
o nd t

InitDram Eagle Board

DDR3L DDRi60@ <HMD19-@>
Start InitDram [init_ddr_v3mi680<>1

1
End InitDram

[R-Car Gen3 Scif Download MiniMonitor U3M Starter Kit UB.81 20817.82.16
Vork Memory : SystemRAM <(H'E6358888-H°E635FFFF)

Board Name = U3H Starter Ki

Product Code : R—Car U3H ES1.8

>:

= spiHyperFlash writing of Gen3 Board Command --

Load Program to Spiflash

Pleas:
1

hMemory.
12Mbit (§25F$5128)
<826K85128)

2 perF
Select <1-2>>0

Figure 44. Mini-Mon load program to QSPI flash.

Select the option 1: QspiFlash_512Mbit
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M COM4 - Tera Term VT

File Edit Setup Control Window Help

QspiFlash ! 512Hb1t {825F85128)
HyperFlash {826K55128)>
Select 1-2>31
[DEU-1D = BxBAB200281
[FAM-1D_ = @xBA063160
READ ID OK

Please select,Qspi HyperFlash Save Area.

Luader Progran : Frogram to execute on SystemRAM
A-8ide SPI_Add aR4_P0oeA-H’ Ba7_]
H' BA8_BMAB-H* BVB_FFFF

+ Program : Pr execute on DRAM or Sy.,temlmﬂ ==
SPI_Ad s @10_0668-H’ 3FF_FFFF

Select area(1-3>>0

FFFF

Figure 45. Program area selection.

You will be asked to indicate in which area the program should be saved.

Select the save area and then send the corresponding .mot file.

15.4 Hyper-Flash Erasing

Follow the procedure indicated on the section 15.2 but now selecting the on-board Hyper-Flash as shown in Figure 46.

=X V3M Starter Kit Configuration Tool
Update CPLD settings

White CPLD [volatile) ‘Wiite CPLD [non-volatile] ‘ Read CPLD Set defaults ‘

. X
Rescan for hardware

Rescan

System Reset

RESET

Peripheral configuration
Register value  0x00000001

QSPI device
" choose by MD[4:1]
*+ onrboard HyperFlash (64MiB, S26KS55125DP)
" onboard QSPI0D (64MiB, 525F55125AG]
Q5PI0A at CoM-Express connector

D!

Ethemet
& onboard PHY and RJ45 connector

" 1oute RGMI to CoM-Express connector

SCIFD
+ use orvboard FT232AL and USB connector

" 1oute to CoM-Express connector

Quit

Quit

W3M Starter Kit | SOC mode configuration ] On-board peripheral configuration | Power configuration | DIP switch state

VDS
 route to on-board HDMI converter/CH
" route to on-board race connector

" route to Col-Express connector

HDMI
(% use on-board HDMI output connector

" route HOMI ta CoM-Express connector

DIPSWS

V' map SW51taGP1_21 (SW5.1 =0n=> GP1_21 =1}
[ map SWE2to GP1_22 [SWE.2 = On => GP1_22 = L]
[V map SW53to GP1_23 (SW5.3 =0n => GP1_23=1)
[V map SW5 4 to GP1_24 (SW5.4 = 0n => GP1_24 =)

LEDs

¥ map LEDBto GP1_21 (GP1_21 =H => LEDG on)
¥ map LED7 to GP1_22 [GP1_22 =H => LED7 on)
¥ map LEDBto GP1_23 (GP1_23 =H => LED8 on)

Figure 46. QSPI device selection.
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R—Car Gen3 Scif Download MiniMonitor U3M Starter Kit UB.81 2017.82.16
Work Memory SystemRAM (H'E6350808-H’ E635FFFF>

Board Name M Starter Kit

Product Code = Car U3H ES51.8

>uCSE
MLL ERASE SpiFlash or HyperFlash memory
[Please select.FlashMemory.
QspiFlash_512Mbit (S25F55125)
2 : HyperFlaszh (826KS8512%)
Select (1-2)>>2
DEU-ID = AxBAAVEABAL
READ ID OK.
ERASE HYPER-FLASH (%6secltypl)...
: PAABARAA
: IAARARAA

- readData{status> : BABARAAA

: BRABABRA
: B000AA60
: BBABALAA
: BBABABA0
: B0ABAA6A
readDatalstatus) : BAARARAA

Figure 47. Memory erase process.

15.5 Writing the boot loader (IPL) to the Hyper-Flash (sector 1)

Follow the same procedure as in section 15.3. Make sure to select the Hyper-Flash memory option in the GUI.
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16. V3M device hardware pin allocation

16.1 GPIO table

Table 12. GPIO table.

GPIO Function Peripheral Connector
GP1_21 DIPSW5.1/ LED6
GP1_22 DIPSW5.2 / LED7
GP1_23 DIPSW5.3/ LED8
GP1_24 DIPSW5.4
GP1_25 SCIF_CLK_B SCIF0 (Uart) 0OSC6
GP4_5 TXO0 SCIFO (Uart) CN9
GP4_4 RXO0 SCIF0 (Uart) CN9
GP4_0 SCLO 12C0 PMIC, HDMI transmitter
GP4_1 SDAO 12C0 PMIC, HDMI transmitter
GP1_0 INT# from PMIC Interrupt
GP1_20 INT# from HDMI Interrupt
GP5_0 QSPIO_SPCLK QSPIO
GP5_5 QSPIO_SSL QSPIO
GP5_1 QSPIO_MOSI_IO1 QSPIO
GP5_2 QSPIO_MISO_IO1 QSPIO
GP5_3 QSPIO_IO2 QSPIO
GP5_4 QSPIO_IO3 QSPIO
GP5_6 QSPI1_SPCLK QSPI1
GP5_11 QSPI1_SSL QSPI1
GP5_7 QSPI1_MOSI_IO0 QSPI1
GP5_8 QSPI1_MISO_IO1 QSPI1
GP5_9 QSPI1_I02 QSPI1
GP5_10 QSPI1_IO3 QSPI1
GP5_12 RPC_RESET#
GP5_14 RPC_INT#
GP1_16 PHY_RESET Ethernet (Gbit/AVB)
GP1_13 AVBO_TXCREFCLK Ethernet (Gbit/AVB)
GP1_8 AVBO_TXC Ethernet (Gbit/AVB)
GP1_7 AVBO_TX_CTL Ethernet (Gbit/AVB)
GP1_9 AVBO_TDO Ethernet (Gbit/AVB)
GP1_10 AVBO_TD1 Ethernet (Gbit/AVB)
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GPIO Function Peripheral Connector
GP1 11 AVBO_TD2 Ethernet (Gbit/AVB)
GP1_12 AVBO_TD3 Ethernet (Gbit/AVB)
GP1_2 AVBO_RXC Ethernet (Gbit/AVB)
GP1 1 AVBO_RX_CTL Ethernet (Gbit/AVB)
GP1_3 AVBO_RDO Ethernet (Gbit/AVB)
GP1 4 AVBO_RD1 Ethernet (Gbit/AVB)
GP1_ 5 AVBO_RD2 Ethernet (Gbit/AVB)
GP1_6 AVBO_RD3 Ethernet (Gbit/AVB)
GP1_18 AVBO_LINK Ethernet (Gbit/AVB)
GP1_15 AVB0O_MDC Ethernet (Gbit/AVB)
GP1_14 AVBO_MDIO Ethernet (Gbit/AVB)
GP1_17 AVBO_PHY_INT Ethernet (Gbit/AVB)
GPO_O MDO0O MD function CoM-Express & CPLD
GPO_1 MDO01 MD function CoM-Express & CPLD
GPO_2 MDO02 MD function CoM-Express & CPLD
GPO_3 MDO03 MD function CoM-Express & CPLD
GP0_4 MDO04 MD function CoM-Express & CPLD
GPO_5 MDO05 MD function CoM-Express & CPLD
GPO_6 MDO7 MD function CoM-Express & CPLD
GPO_7 MDO08 MD function CoM-Express & CPLD
GP0_20 MDO09 MD function CoM-Express & CPLD
GP0O_21 MD13 MD function CoM-Express & CPLD
GP2_1 MD14 MD function CoM-Express & CPLD
GP2_2 MD15 MD function CoM-Express & CPLD
GP2_3 MD16 MD function CoM-Express & CPLD
GP2 4 MD18 MD function CoM-Express, CPLD, eMMC Reset
GP2_5 MD19 MD function CoM-Express & CPLD
GP2_9 MD21 MD function CoM-Express & CPLD
GP2_10 MD23 MD function CoM-Express & CPLD
GP2_11 MD25 MD function CoM-Express & CPLD
GP2_12 MD26 MD function CoM-Express & CPLD
GP1_19 Used for CPLD CPLD CoM-Express & CPLD
GPO_19 CoM-Express
GP2_8 CoM-Express
GP2_0 CoM-Express
GP3_2 CoM-Express
GP3_3 CoM-Express
GP3_4 CoM-Express
GP3_0 CoM-Express
GP3_1 CoM-Express
GP2_13 CoM-Express
GP2_14 CoM-Express
GP2_15 CoM-Express
GP2_16 CoM-Express
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GPIO Function Peripheral Connector
GP1_26 CoM-Express
GP1_27 CoM-Express
GP3_15 CoM-Express
GP3_16 CoM-Express
GPO_8 CoM-Express
GPO_9 CoM-Express
GPO_10 CoM-Express
GPO_11 CoM-Express
GPO_12 CoM-Express
GPO_13 CoM-Express
GPO_14 CoM-Express
GPO_15 CoM-Express
GPO0_16 CoM-Express
GPO_17 CoM-Express
GPO_18 CoM-Express
GP5_13 CoM-Express
GP3_10 MMC_CLK eMMC
GP3_5 MMC_CMD eMMC
GP3_6 MMC_DO eMMC
GP3_7 MMC_D1 eMMC
GP3_8 MMC_D2 eMMC
GP3_9 MMC_D3 eMMC
GP3_11 MMC_D4 eMMC
GP3_12 MMC_D5 eMMC
GP3_13 MMC_D6 eMMC
GP3_14 MMC_D7 eMMC
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17. Daughter boards

An optional daughter board may be connected to the V3M Starter Kit board to extend its functionalities.
The customer can use the V3M Starter Kit as a mother board and implement its own products.

For this reason, the V3M Starter Kit has been designed following the standard form factor CoM-Express. Note that only
the form factor has been considered. No the electrical interface. Please refer to the CoM-Express pin out attached on this
manual.

The V3M Starter Kit may be supplied through the CoM-Express connector.

Figure 48 shows an example of daughter board attached to the V3M Starter Kit.

Figure 48. Daughter board example.
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18. List of known limitations

18.1

18.2

18.3

18.4

18.5

18.6

QSPI speed limitation

Using the V3M Starter Kit, you cannot access the QSPI flash at 80 MHz when using DDR mode. This only affects
DDR (double data rate) at 80 MHz, e.g. when using the flash commands 4DDRQIOR (0OXEE) or DDRQIOR
(OXED). Any other commands running at SDR (single-data-rate) will work without issues. Also, using DDR
commands at 33 MHz will work without issues. The reason for this limitation is that this product allows to switch
between three options: on-board Hyper-Flash, on-board QSPI or external QSPI. This switching option affects the
signal quality. This is a design limitation and will remain on all revisions of this product.

eMMC availability

Early versions of V3M Starter Kit previous to V3.00 does not support eMMC. V3M Starter Kits V3.00 and later
have an eMMC flash assembled.

Initial power-up

Early versions of the V3M Starter Kit sometimes do not power-up correctly or delayed. When the power supply
is plugged into the board main power input (CN5), or if the power supply is turned on, the board should power up
directly. This is indicated by the LED for 3.3V lighting up (LED1). Please do not confuse this with the input
power LED2. However, sometimes this LED1 remains off. In that case, as a work-around, please un-plug and re-
plug the board in short sequence until LED1 lights up. This issue only affects the boards with S/N 0001 through
0025. Newer versions of the board do not show this behavior. The affected boards may be updated to overcome
this issue.

HDMI EDID read errors

When reading the EDID information from an HDMI monitor, you may experience read errors. This issue can be
identified by evaluating the EDID embedded checksum. This issue only affects the boards with S/N 0001 through
0025. Newer versions of the board do not show this behavior. The affected boards may be updated to overcome
this issue.

Multiplexors and Switches

The use of multiplexors and switches effects on the signal integrity and time delays on the CoM-Express interface
compared to a real R-CAR design. Please observe that by connecting a daughter board.

CPLD updates

2018/10/05

a) If the on-board serial port (Mini-USB connector CN9) is not supplied (ie. connected to a PC), it will interfere
with the SCIFO of the add-on board. After this update the add-on SCIFO will work as expected.

b) when the reset button is pressed, the USB connection is shortly lost. This may cause the PC to close a terminal.
After this update the USB connection is unaffected during reset.

2018/08/29 If the on-board serial port (Mini-USB connector CN9) is not supplied (ie. connected to a PC), it will
interfere with the SCIFO of the add-on board. After this update the add-on SCIFO will work as expected.
2018/03/21 After power-up, the reset button had to be pressed, before the code stored in QSPI or HyperFlash is
executed. After this update the system will boot correctly directly after power-up; no need to press the reset button
anymore.

2018/03/10 When using Win10, downloading of the CPLD sometimes caused the CPLD to become corrupt. After
this update it is possible to successfully program the CPLD.

2017/10/04 The signal QSPI1_SPCLK was not output to the CoM-Express connector when "QSPI device: at
CoM-Express connector" was selected in the configuration GUI. After this update it is possible to use QSPI CH1.
2017/05/09 After power-up, the HDMI output previously may have remained in an inoperable state until the
hardware was power-cycled. After this update the HDMI output will operate correctly after every power-up.
2017/04/28 After power-up, the reset button had to be pressed, before the code stored in QSPI or HyperFlash is
executed. After this update the system will boot correctly directly after power-up; no need to press the reset button
anymore.
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19. Attachments

19.1 Schematic
19.2 Mechanical drawing

19.3 CoM-Express pin out

Please find these documents embedded in this pdf file.
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Revision History V3M Starter Kit Hardware Manual
Rev. Date Description
Page Summary
1.00 May 29, 2017 — First Edition issued
1.01 | June 12, 2017 - Document name corrected

- Word “Overview” deleted on header

2.00 | Dec 21, 2017 - Table 6. Boot source selection. Errata corrected on switch setting for QSPI.
- Some drawings have been newly formatted.

- Changes on text.

- Product order number

2.20 | Jan 21, 2019 - Figure 24 contains an error on version 2.00. Has been corrected.
- Updated

- 1.5V3M Starter Kit block diagram. New.
- 1.6 Board releases. New

- Table 4. SoC mode.Updated.

- 3.2JTAG Connector. New

- 3.3 Switches. New

- 4.3 Volatile/Non-volatile. New

- 5.5eMMC memory. New

- 13 Serial communications. New

- 18.1 QSPI speed limitation. Updated.
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V3M Starter Kit CoM-Express

		CN3 pin		Direction		Level		Function		Signal		GPIO		Mode		Shared with		Note		Alt. function		Alt. function		Alt. function		Alt. function		Alt. function		Alt. function

		B049		IN		3.3V		SYSTEM		PRESET_SYSZ		-		-		-		External main system reset input; on-board pull-up

		A043		BIDIR		1.8V		SYSTEM		PRESETZ		-		-		-		Reset input to device, at pin; output for monitoring and JTAG debugger
open drain; on-board 1k pull-up

		B050		OUT		3.3V		SYSTEM		PRESETOUTZ		-		-		-		Reset output from device

		C020		IN		1.8V		SYSTEM		BSMODE		-		-		-		Enables boundary scan mode; on-board 1k pull-down

		A046		IN		1.8V		JTAG		JTAG_TRSTZ		-		-		CN6 / CN1		On-board 1k pull-down

		A048		IN		1.8V		JTAG		JTAG_TCK		-		-		CN6 / CN1		On-board 4k7 pull-up

		A054		IN		1.8V		JTAG		JTAG_TMS		-		-		CN6 / CN1		On-board 4k7 pull-up

		A045		IN		1.8V		JTAG		JTAG_TDI		-		-		CN6 / CN1		On-board 4k7 pull-up

		A042		OUT		1.8V		JTAG		JTAG_TDO		-		-		CN6 / CN1

		A044		IN		1.8V		INTC		INTC_NMI		-		-		-		On-board 10k pull-up

		B053		IN		3.3V		INTC		INTC_IRQ0Z		GP1_00		-		-				IRQ0				CC5_OSCOUT

		D043		OUT		1.8V		CLOCK		CLK_XTAL		-		-		-		16.6667 MHz

		D035		OUT		3.3V		CLOCK		SCIF_CLK		GP1_25		-		-		14.7456 MHz		CANFD_CLK_A		CLK_EXTFXR		PWM4_B		SPEEDIN_B

		D039		OUT		1.8V		CLOCK		DU_DOTCLKIN		-		-		-		148.5 MHZ

		C033		OUT		1.8V		CLOCK		CLK_EXTALR		-		-		-		32.768 kHz

		C045		OUT		1.8V		CLOCK		FSCLKSTZ		-		-		-		Functional safety status

		B098		OUT		3.3V		CANFD0		CANFD0_TX		GP1_21		-		CPLD / DIP SW5.1 / LED6				FSCLKST2#_C		FXR_TXDA		PWM0_B				DU_DISP

		B099		IN		3.3V		CANFD0		CANFD0_RX		GP1_22		-		CPLD / DIP SW5.2 / LED7						RXDA_EXTFXR		PWM1_B				DU_CDE

		B019		OUT		3.3V		CANFD1		CANFD1_TX		GP1_23		-		CPLD / DIP SW5.3 / LED8				SCIF1_TX_B		FXR_TXDB		PWM2_B		TCLK1_B

		B020		IN		3.3V		CANFD1		CANFD1_RX		GP1_24		-		CPLD / DIP SW5.4				SCIF1_RX_B		RXDB_EXTFXR		PWM3_B		TCLK2_B

		B079		IN		3.3V		SCIF0		SCIF0_RX		GP4_04		-		USB (CN9)				SCIF0_RX		MSIOF0_SS1		I2C2_SCL		TCLK1_A		DU_DB0		WE1#

		B074		OUT		3.3V		SCIF0		SCIF0_TX		GP4_05		-		USB (CN9)				SCIF0_TX		MSIOF0_SS2		I2C2_SDA		TCLK2_A		DU_DB1		EX_WAIT0

		B073		IN or OUT		1.8V / 3.3V (VDDQ_VIN01)		SCIF3		SCIF3_SCK		GP2_00		-		-				SCIF3_SCK		MSIOF2_SCK				HSCIF3_SCK		VI0_CLK

		D049		IN		1.8V / 3.3V (VDDQ_VIN01)		SCIF3		SCIF3_RX		GP2_01		MD14		-				SCIF3_RX		MSIOF2_RXD				HSCIF3_CTSZ		VI0_CLKENB		RD/WR#

		D064		OUT		1.8V / 3.3V (VDDQ_VIN01)		SCIF3		SCIF3_TX		GP2_02		MD15		-				SCIF3_TX		MSIOF2_TXD				HSCIF3_RTSZ		VI0_HSYNC#

		C069		IN or OUT		1.8V / 3.3V (VDDQ_DU)		HSCIF0		HSCIF0_SCK		GP0_00		MD00		-										HSCIF0_SCK		DU_DR2		A0

		B089		IN		1.8V / 3.3V (VDDQ_DU)		HSCIF0		HSCIF0_RX		GP0_19		-		-				IRQ3						HSCIF0_RX		DU_EXHSYNC/DU_HSYNC		A19

		B088		OUT		1.8V / 3.3V (VDDQ_DU)		HSCIF0		HSCIF0_TX		GP0_03		MD03		-										HSCIF0_TX		DU_DR5		A3

		B081		IN or OUT		1.8V / 3.3V (VDDQ_DU)		HSCIF0		HSCIF0_CTSZ		GP0_02		MD02		-										HSCIF0_CTSZ		DU_DR4		A2

		A076		IN or OUT		1.8V / 3.3V (VDDQ_DU)		HSCIF0		HSCIF0_RTSZ		GP0_01		MD01		-										HSCIF0_RTSZ		DU_DR3		A1

		A072		IN		1.8V / 3.3V (VDDQ_VIN01)		HSCIF1		HSCIF1_RX		GP2_11		MD25		-				SCIF1_RTSZ/TANS						HSCIF1_RX		VI0_DATA7

		A073		OUT		1.8V / 3.3V (VDDQ_VIN01)		HSCIF1		HSCIF1_TX		GP2_10		MD23		-				SCIF1_CTSZ						HSCIF1_TX		VI0_DATA6

		A074		IN or OUT		1.8V / 3.3V (VDDQ_VIN01)		HSCIF1		HSCIF1_CTSZ		GP2_09		MD21		-				SCIF1_TX_A						HSCIF1_CTSZ		VI0_DATA5

		A071		IN or OUT		1.8V / 3.3V (VDDQ_VIN01)		HSCIF1		HSCIF1_RTSZ		GP2_08		-		-				SCIF1_RX_A						HSCIF1_RTSZ		VI0_DATA4

		A052		IN or OUT		1.8V / 3.3V (VDDQ_VIN01)		MSIOF1		MSIOF1_SCK		GP3_02		-		-						MSIOF1_SCK						VI1_HSYNC#		D1

		B063		IN or OUT		1.8V / 3.3V (VDDQ_VIN01)		MSIOF1		MSIOF1_SYNC		GP3_03		-		-						MSIOF1_SYNC						VI1_VSYNC#		D2

		C067		OUT		1.8V / 3.3V (VDDQ_VIN01)		MSIOF1		MSIOF1_SS1		GP3_04		-		-						MSIOF1_SS1						VI1_DATA0		D3

		A058		OUT		1.8V / 3.3V (VDDQ_VIN01)		MSIOF1		MSIOF1_TXD		GP3_01		-		-						MSIOF1_TXD						VI1_CLKENB		D0

		A059		IN		1.8V / 3.3V (VDDQ_VIN01)		MSIOF1		MSIOF1_RXD		GP3_00		-		-						MSIOF1_RXD						VI1_CLK		CS0#

		A079		IN or OUT		1.8V / 3.3V (VDDQ_DU)		MSIOF3		MSIOF3_SCK		GP0_20		MD09		-						MSIOF3_SCK						DU_EXVSYNC/DU_VSYNC

		B037		IN or OUT		1.8V / 3.3V (VDDQ_DU)		MSIOF3		MSIOF3_SYNC		GP0_21		MD13		-						MSIOF3_SYNC						DU_EXODDF/DU_ODDF/DISP/CDE

		B077		OUT		1.8V / 3.3V (VDDQ_DU)		MSIOF3		MSIOF3_SS1		GP0_06		MD07		-						MSIOF3_SS1						DU_DG2		A6

		A067		OUT		1.8V / 3.3V (VDDQ_DU)		MSIOF3		MSIOF3_SS2		GP0_07		MD08		-						MSIOF3_SS2		PWMFSW0				DU_DG3		A7

		A050		OUT		1.8V / 3.3V (VDDQ_DU)		MSIOF3		MSIOF3_TXD		GP0_05		MD05		-						MSIOF3_TXD						DU_DR7		A5

		B078		IN		1.8V / 3.3V (VDDQ_DU)		MSIOF3		MSIOF3_RXD		GP0_04		MD04		-						MSIOF3_RXD						DU_DR6		A4

		C019		BIDIR		3.3V		I2C0		I2C0_SCL		GP4_00		-		-		On-board 10k pull-up				MSIOF0_RXD		I2C0_SCL		TPU0TO0		DU_DR0		CLKOUT

		A078		BIDIR		3.3V		I2C0		I2C0_SDA		GP4_01		-		-		On-board 10k pull-up		SCIF0_SCK		MSIOF0_TXD		I2C0_SDA		TPU0TO1		DU_DR1		BS#

		D102		BIDIR		3.3V		I2C1		I2C1_SCL		GP4_02		-		-		No on-board pull-up		SCIF0_CTSZ		MSIOF0_SCK		I2C1_SCL		TPU0TO2		DU_DG0		RD#

		B056		BIDIR		3.3V		I2C1		I2C1_SDA		GP4_03		-		-		No on-board pull-up		SCIF0_RTSZ/TANS		MSIOF0_SYNC		I2C1_SDA		TPU0TO3		DU_DG1		WE0#

		C013		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		I2C3		I2C3_SCL		GP2_07		-		-		No on-board pull-up						I2C3_SCL_A		HSCIF1_SCK		VI0_DATA3

		C010		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		I2C3		I2C3_SDA		GP2_06		-		-		No on-board pull-up						I2C3_SDA_A		AVB0_AVTP_PPS		VI0_DATA2

		B048		OUT		1.8V / 3.3V (VDDQ_VIN01)		PWM		PWM0		GP2_12		MD26		-								PWM0_A		HSCIF2_SCK		VI0_DATA8

		A075		OUT		1.8V / 3.3V (VDDQ_VIN01)		PWM		PWM1		GP2_13		-		-				FSO_CFE_0#_B				PWM1_A		HSCIF2_CTSZ		VI0_DATA9

		A096		OUT		1.8V / 3.3V (VDDQ_VIN01)		PWM		PWM2		GP2_14		-		-				FSO_CFE_1#_B				PWM2_A		HSCIF2_RTSZ		VI0_DATA10

		C044		OUT		1.8V / 3.3V (VDDQ_VIN01)		PWM		PWM3		GP2_15		-		-				FSO_TOE#_B				PWM3_A		HSCIF2_TX		VI0_DATA11

		B062		OUT		1.8V / 3.3V (VDDQ_VIN01)		PWM		PWM4		GP2_16		-		-				FSCLKST2#_A				PWM4_A		HSCIF2_RX		VI0_FIELD		CS1#/A26

		B097		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_08		GP0_08		-		-				FSO_CFE_0#_A								DU_DG4		A8

		B057		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_09		GP0_09		-		-				FSO_CFE_1#_A								DU_DG5		A9

		C024		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_10		GP0_10		-		-				FSO_TOE#_A								DU_DG6		A10

		C022		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_11		GP0_11		-		-				IRQ1								DU_DG7		A11

		D052		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_12		GP0_12		-		-				IRQ2								DU_DB2		A12

		D013		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_13		GP0_13		-		-						FXR_CLKOUT1						DU_DB3		A13

		B043		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_14		GP0_14		-		-						FXR_CLKOUT2						DU_DB4		A14

		B029		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_15		GP0_15		-		-						FXR_TXENA#						DU_DB5		A15

		B047		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_16		GP0_16		-		-						FXR_TXENB#						DU_DB6		A16

		A014		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_17		GP0_17		-		-						STPWT_EXTFXR						DU_DB7		A17

		B042		BIDIR		1.8V / 3.3V (VDDQ_DU)		GPIO		GP0_18		GP0_18		-		-				SCIF_CLK_A								DU_DOTCLKOUT		A18

		B044		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		GPIO		GP2_03		GP2_03		MD16		-				SCIF3_CTSZ		MSIOF2_SYNC				HSCIF3_TX		VI0_VSYNC#

		B040		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		GPIO		GP2_04		GP2_04		MD18		-				SCIF3_RTSZ/TANS		MSIOF2_SS1				HSCIF3_RX		VI0_DATA0

		B067		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		GPIO		GP2_05		GP2_05		MD19		-				SCIF1_SCK		MSIOF2_SS2				SPEEDIN_A		VI0_DATA1

		C063		IN		1.8V / 3.3V (VDDQ_VIN01)		GPIO		GP3_15		GP3_15		-		-				IRQ4				I2C4_SCL				VI1_DATA11		D14

		C058		IN		1.8V / 3.3V (VDDQ_VIN01)		GPIO		GP3_16		GP3_16		-		-				IRQ5				I2C4_SDA				VI1_FIELD		D15

		A087		OUT		3.3V		GPIO		GP1_20 (HDMI INT)		GP1_20		-		-		On-board 2k pull-up		FSCLKST2#_B						AVB0_AVTP_CAPTURE

		A077		OUT		3.3V		GPIO		GP1_19 (CPLD)		GP1_19		-		mode CPLD		On-board pull-up								AVB0_AVTP_MATCH

		B052		OUT		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_CLK		GP3_10		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor		SCIF4_RX								VI1_DATA6		D9

		C064		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_CMD		GP3_05		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor				MSIOF1_SS2						VI1_DATA1		D4

		C057		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_D0		GP3_06		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor		CANFD0_TX_B								VI1_DATA2		D5

		B045		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_D1		GP3_07		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor		CANFD0_RX_B								VI1_DATA3		D6

		C059		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_D2		GP3_08		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor		CANFD_CLK_B								VI1_DATA4		D7

		C050		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_D3		GP3_09		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor		SCIF4_SCK								VI1_DATA5		D8

		C046		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_D4		GP3_11		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor		SCIF4_TX								VI1_DATA7		D10

		C047		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_D5		GP3_12		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor		SCIF4_CTSZ								VI1_DATA8		D11

		C048		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_D6		GP3_13		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor		SCIF4_RTSZ/TANS				I2C3_SCL_B				VI1_DATA9		D12

		C049		BIDIR		1.8V / 3.3V (VDDQ_VIN01)		MMC		MMC_D7		GP3_14		-		on-board eMMC		Not available if using on-board eMMC; dis-/connected by 0-Ohm resistor						I2C3_SDA				VI1_DATA10		D13

		B025		IN		1.8V		ADC		ADC_IN0		-		-		-		On-board 1k/100nF RC filter

		B028		IN		1.8V		ADC		ADC_IN1		-		-		-		On-board 1k/100nF RC filter

		B027		IN		1.8V		ADC		ADC_IN2		-		-		-		On-board 1k/100nF RC filter

		B026		IN		1.8V		ADC		ADC_IN3		-		-		-		On-board 1k/100nF RC filter

		B023		IN		1.8V		ADC		ADC_IN4		-		-		-		On-board 1k/100nF RC filter

		B024		IN		1.8V		ADC		ADC_IN5		-		-		-		On-board 1k/100nF RC filter

		C030		IN		1.8V		ADC		ADC_IN6		-		-		-		On-board 1k/100nF RC filter

		B022		IN		1.8V		ADC		ADC_IN7		-		-		-		On-board 1k/100nF RC filter

		A008		IN		1.8V		CSI2		CSI0_CLKP		-		-		-

		A007		IN		1.8V		CSI2		CSI0_CLKN		-		-		-

		A002		IN		1.8V		CSI2		CSI0_DATAP0		-		-		-

		A003		IN		1.8V		CSI2		CSI0_DATAN0		-		-		-

		A009		IN		1.8V		CSI2		CSI0_DATAP1		-		-		-

		A010		IN		1.8V		CSI2		CSI0_DATAN1		-		-		-

		C004		IN		1.8V		CSI2		CSI0_DATAP2		-		-		-

		C003		IN		1.8V		CSI2		CSI0_DATAN2		-		-		-

		C007		IN		1.8V		CSI2		CSI0_DATAP3		-		-		-

		C006		IN		1.8V		CSI2		CSI0_DATAN3		-		-		-

		D036		OUT		LVDS		HDMI_OUT		HDMI_TMDSCLKP		-		-		LVDS and trace

		D037		OUT		LVDS		HDMI_OUT		HDMI_TMDSCLKN		-		-		LVDS and trace

		D026		OUT		LVDS		HDMI_OUT		HDMI_TMDSDATAP0		-		-		LVDS and trace

		D027		OUT		LVDS		HDMI_OUT		HDMI_TMDSDATAN0		-		-		LVDS and trace

		D029		OUT		LVDS		HDMI_OUT		HDMI_TMDSDATAP1		-		-		LVDS and trace

		D030		OUT		LVDS		HDMI_OUT		HDMI_TMDSDATAN1		-		-		LVDS and trace

		D032		OUT		LVDS		HDMI_OUT		HDMI_TMDSDATAP2		-		-		LVDS and trace

		D033		OUT		LVDS		HDMI_OUT		HDMI_TMDSDATAN2		-		-		LVDS and trace

		A039		IN		3.3V		HDMI_OUT		HDMI_HPD		-		-		LVDS and trace		Hot plug detect

		D024		OUT		3.3V		HDMI_OUT		HDMI_SCL		-		-		LVDS and trace		No on-board pull-up

		D025		BIDIR		3.3V		HDMI_OUT		HDMI_SDA		-		-		LVDS and trace		No on-board pull-up

		A038		BIDIR		3.3V		HDMI_OUT		HDMI_CEC		-		-		LVDS and trace		On-board 10k pull-up

		A019		OUT		1.8V		LVDS_OUT		LVDS_CLK_P		-		-		HDMI and trace

		A020		OUT		1.8V		LVDS_OUT		LVDS_CLK_N		-		-		HDMI and trace

		A034		OUT		1.8V		LVDS_OUT		LVDS_CH0_P		-		-		HDMI and trace

		A035		OUT		1.8V		LVDS_OUT		LVDS_CH0_N		-		-		HDMI and trace

		A029		OUT		1.8V		LVDS_OUT		LVDS_CH1_P		-		-		HDMI and trace

		A030		OUT		1.8V		LVDS_OUT		LVDS_CH1_N		-		-		HDMI and trace

		A036		OUT		1.8V		LVDS_OUT		LVDS_CH2_P		-		-		HDMI and trace

		A037		OUT		1.8V		LVDS_OUT		LVDS_CH2_N		-		-		HDMI and trace

		A032		OUT		1.8V		LVDS_OUT		LVDS_CH3_P		-		-		HDMI and trace

		A033		OUT		1.8V		LVDS_OUT		LVDS_CH3_N		-		-		HDMI and trace

		D007		OUT		1.8V		QSPI0		QSPI0_SPCLK		GP5_00		-		hyperflash/QSPI

		D009		OUT		1.8V		QSPI0		QSPI0_SSL		GP5_05		-		hyperflash/QSPI

		D010		BIDIR		1.8V		QSPI0		QSPI0_IO0		GP5_01		-		hyperflash/QSPI

		D012		BIDIR		1.8V		QSPI0		QSPI0_IO1		GP5_02		-		hyperflash/QSPI

		C015		BIDIR		1.8V		QSPI0		QSPI0_IO2		GP5_03		-		hyperflash/QSPI

		C012		BIDIR		1.8V		QSPI0		QSPI0_IO3		GP5_04		-		hyperflash/QSPI

		C036		OUT		1.8V		QSPI1		QSPI1_SPCLK		GP5_06		-		hyperflash/QSPI

		C037		OUT		1.8V		QSPI1		QSPI1_SSL		GP5_11		-		hyperflash/QSPI

		C034		BIDIR		1.8V		QSPI1		QSPI1_IO0		GP5_07		-		hyperflash/QSPI

		C035		BIDIR		1.8V		QSPI1		QSPI1_IO1		GP5_08		-		hyperflash/QSPI

		C038		BIDIR		1.8V		QSPI1		QSPI1_IO2		GP5_09		-		hyperflash/QSPI

		C039		BIDIR		1.8V		QSPI1		QSPI1_IO3		GP5_10		-		hyperflash/QSPI

		C027		OUT		1.8V		QSPI/RPC		RPC_RESETZ		GP5_12		-		hyperflash/QSPI		On-board 10k pull-up

		C028		IN		1.8V		QSPI/RPC		RPC_INTZ		GP5_14		-		hyperflash/QSPI		On-board 10k pull-up

		C029		IN		1.8V		QSPI/RPC		RPC_WPZ		GP5_13		-		hyperflash/QSPI		On-board 10k pull-up

		D038		OUT		2.5V		CLOCK		AVB0_TXCREFCLK		GP1_13		-		on-board PHY		125 MHz; on-board 22R series resistor

		B014		OUT		2.5V		RGMII		AVB0_TXC		GP1_08		-		on-board PHY		On-board 22R series resistor

		B015		OUT		2.5V		RGMII		AVB0_TX_CTL		GP1_07		-		on-board PHY		On-board 22R series resistor

		B009		OUT		2.5V		RGMII		AVB0_TD0		GP1_09		-		on-board PHY		On-board 22R series resistor

		B010		OUT		2.5V		RGMII		AVB0_TD1		GP1_10		-		on-board PHY		On-board 22R series resistor

		B012		OUT		2.5V		RGMII		AVB0_TD2		GP1_11		-		on-board PHY		On-board 22R series resistor

		B013		OUT		2.5V		RGMII		AVB0_TD3		GP1_12		-		on-board PHY		On-board 22R series resistor

		B007		IN		2.5V		RGMII		AVB0_RXC		GP1_02		-		on-board PHY		On-board 22R series resistor

		B008		IN		2.5V		RGMII		AVB0_RX_CTL		GP1_01		-		on-board PHY		On-board 22R series resistor

		B003		IN		2.5V		RGMII		AVB0_RD0		GP1_03		-		on-board PHY		On-board 22R series resistor

		B004		IN		2.5V		RGMII		AVB0_RD1		GP1_04		-		on-board PHY		On-board 22R series resistor

		B005		IN		2.5V		RGMII		AVB0_RD2		GP1_05		-		on-board PHY		On-board 22R series resistor

		B006		IN		2.5V		RGMII		AVB0_RD3		GP1_06		-		on-board PHY		On-board 22R series resistor

		B017		OUT		2.5V		RGMII-PHY		AVB0_MDC		GP1_15		-		on-board PHY		On-board 22R series resistor

		B016		BIDIR		2.5V		RGMII-PHY		AVB0_MDIO		GP1_14		-		on-board PHY		On-board 22R series resistor

		B002		IN		2.5V		RGMII-PHY		AVB0_PHY_INT		GP1_17		-		on-board PHY		On-board 22R series resistor

		B018		OUT		2.5V		RGMII-PHY		AVB0_PHY_RESETZ		GP1_16		-		on-board PHY		On-board 22R series resistor								AVB0_MAGIC

		D054		IN		2.5V		RGMII-PHY		AVB0_PHY_LINK		GP1_18		-		on-board PHY		On-board 22R series resistor

		A088		OUT		1.8V		DIGRF		DIGRF_CLKOUT		GP1_27		-		-				DIGRF_CLKEN_OUT

		A089		IN		1.8V		DIGRF		DIGRF_CLKIN		GP1_26		-		-				DIGRF_CLKEN_IN

		A068		OUT		1.8V		DIGRF		DIGRF_TX_N		-		-		-

		A069		OUT		1.8V		DIGRF		DIGRF_TX_P		-		-		-

		B068		IN		1.8V		DIGRF		DIGRF_RX_N		-		-		-

		B069		IN		1.8V		DIGRF		DIGRF_RX_P		-		-		-

		A015		IN		3.3V		PMIC		PMIC_ON_BTNZ		-		-		-		do not use

		A018		IN		3.3V		PMIC		PMIC_SHUTDOWNZ		-		-		-		do not use

		A005		IN		3.3V		PMIC		PMIC_BKUPZ		-		-		-		do not use

		A006		OUT		3.3V		PMIC		PMIC_GPIO11		-		-		-		do not use

		C009		BIDIR		3.3V		PMIC		PMIC_GPIO7		-		-		-		do not use

		D003		OUT		3.3V		PMIC		PMIC_PWR_EN		-		-		-		do not use

		A085		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		A086		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		A091		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		A092		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		A093		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		A094		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		A095		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B091		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B092		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B093		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B094		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B095		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B096		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B101		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B102		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B103		IN or OUT		5V		Power		D5.0V		-		-		CN5		Main supply

		B083		OUT		3.3V		Power		D3.3V		-		-		-		Aux out (max current tbd)

		B084		OUT		3.3V		Power		D3.3V		-		-		-		Aux out (max current tbd)

		B085		OUT		3.3V		Power		D3.3V		-		-		-		Aux out (max current tbd)

		B086		OUT		3.3V		Power		D3.3V		-		-		-		Aux out (max current tbd)

		B087		OUT		3.3V		Power		D3.3V		-		-		-		Aux out (max current tbd)

		B058		OUT		2.5V		Power		D2.5V		-		-		-		Aux out (max current tbd)

		B059		OUT		2.5V		Power		D2.5V		-		-		-		Aux out (max current tbd)

		B032		OUT		1.8V		Power		D1.8V		-		-		-		Aux out (max current tbd)

		B033		OUT		1.8V		Power		D1.8V		-		-		-		Aux out (max current tbd)

		B034		OUT		1.8V		Power		D1.8V		-		-		-		Aux out (max current tbd)

		B035		OUT		1.8V		Power		D1.8V		-		-		-		Aux out (max current tbd)

		C052		OUT		1.8V / 3.3V		Power		VDDQ_VIN01		-		-		-		Aux out (max current tbd)

		C053		OUT		1.8V / 3.3V		Power		VDDQ_VIN01		-		-		-		Aux out (max current tbd)

		C054		OUT		1.8V / 3.3V		Power		VDDQ_VIN01		-		-		-		Aux out (max current tbd)

		C055		OUT		1.8V / 3.3V		Power		VDDQ_VIN01		-		-		-		Aux out (max current tbd)

		C056		OUT		1.8V / 3.3V		Power		VDDQ_DU		-		-		-		Aux out (max current tbd)

		D047		OUT		1.2V		Power		D1.2V		-		-		-		Aux out (max current tbd)

		D048		OUT		1.2V		Power		D1.2V		-		-		-		Aux out (max current tbd)

		A001		-		0V		Power		GND		-		-		-

		A011		-		0V		Power		GND		-		-		-

		A021		-		0V		Power		GND		-		-		-

		A031		-		0V		Power		GND		-		-		-

		A041		-		0V		Power		GND		-		-		-

		A051		-		0V		Power		GND		-		-		-

		A057		-		0V		Power		GND		-		-		-

		A060		-		0V		Power		GND		-		-		-

		A066		-		0V		Power		GND		-		-		-

		A070		-		0V		Power		GND		-		-		-

		A080		-		0V		Power		GND		-		-		-

		A090		-		0V		Power		GND		-		-		-

		A100		-		0V		Power		GND		-		-		-

		A110		-		0V		Power		GND		-		-		-

		B001		-		0V		Power		GND		-		-		-

		B011		-		0V		Power		GND		-		-		-

		B021		-		0V		Power		GND		-		-		-

		B031		-		0V		Power		GND		-		-		-

		B041		-		0V		Power		GND		-		-		-

		B051		-		0V		Power		GND		-		-		-

		B060		-		0V		Power		GND		-		-		-

		B070		-		0V		Power		GND		-		-		-

		B080		-		0V		Power		GND		-		-		-

		B090		-		0V		Power		GND		-		-		-

		B100		-		0V		Power		GND		-		-		-

		B110		-		0V		Power		GND		-		-		-

		C001		-		0V		Power		GND		-		-		-

		C002		-		0V		Power		GND		-		-		-

		C005		-		0V		Power		GND		-		-		-

		C008		-		0V		Power		GND		-		-		-

		C011		-		0V		Power		GND		-		-		-

		C014		-		0V		Power		GND		-		-		-

		C021		-		0V		Power		GND		-		-		-

		C031		-		0V		Power		GND		-		-		-

		C041		-		0V		Power		GND		-		-		-

		C051		-		0V		Power		GND		-		-		-

		C060		-		0V		Power		GND		-		-		-

		C070		-		0V		Power		GND		-		-		-

		C073		-		0V		Power		GND		-		-		-

		C076		-		0V		Power		GND		-		-		-

		C080		-		0V		Power		GND		-		-		-

		C084		-		0V		Power		GND		-		-		-

		C087		-		0V		Power		GND		-		-		-

		C090		-		0V		Power		GND		-		-		-

		C093		-		0V		Power		GND		-		-		-

		C096		-		0V		Power		GND		-		-		-

		C100		-		0V		Power		GND		-		-		-

		C103		-		0V		Power		GND		-		-		-

		C110		-		0V		Power		GND		-		-		-

		D001		-		0V		Power		GND		-		-		-

		D002		-		0V		Power		GND		-		-		-

		D005		-		0V		Power		GND		-		-		-

		D008		-		0V		Power		GND		-		-		-

		D011		-		0V		Power		GND		-		-		-

		D014		-		0V		Power		GND		-		-		-

		D021		-		0V		Power		GND		-		-		-

		D031		-		0V		Power		GND		-		-		-

		D041		-		0V		Power		GND		-		-		-

		D051		-		0V		Power		GND		-		-		-

		D060		-		0V		Power		GND		-		-		-

		D067		-		0V		Power		GND		-		-		-

		D070		-		0V		Power		GND		-		-		-

		D073		-		0V		Power		GND		-		-		-

		D076		-		0V		Power		GND		-		-		-

		D080		-		0V		Power		GND		-		-		-

		D084		-		0V		Power		GND		-		-		-

		D087		-		0V		Power		GND		-		-		-

		D090		-		0V		Power		GND		-		-		-

		D093		-		0V		Power		GND		-		-		-

		D096		-		0V		Power		GND		-		-		-

		D100		-		0V		Power		GND		-		-		-

		D103		-		0V		Power		GND		-		-		-

		D110		-		0V		Power		GND		-		-		-

		A004		-		-		nc		nc		-		-		-

		A012		-		-		nc		nc		-		-		-

		A013		-		-		nc		nc		-		-		-

		A016		-		-		nc		nc		-		-		-

		A017		-		-		nc		nc		-		-		-

		A022		-		-		nc		nc		-		-		-

		A023		-		-		nc		nc		-		-		-

		A024		-		-		nc		nc		-		-		-

		A025		-		-		nc		nc		-		-		-

		A026		-		-		nc		nc		-		-		-

		A027		-		-		nc		nc		-		-		-

		A028		-		-		nc		nc		-		-		-

		A040		-		-		nc		nc		-		-		-

		A047		-		-		nc		nc		-		-		-

		A049		-		-		nc		nc		-		-		-

		A053		-		-		nc		nc		-		-		-

		A055		-		-		nc		nc		-		-		-

		A056		-		-		nc		nc		-		-		-

		A061		-		-		nc		nc		-		-		-

		A062		-		-		nc		nc		-		-		-

		A063		-		-		nc		nc		-		-		-

		A064		-		-		nc		nc		-		-		-

		A065		-		-		nc		nc		-		-		-

		A081		-		-		nc		nc		-		-		-

		A082		-		-		nc		nc		-		-		-

		A083		-		-		nc		nc		-		-		-

		A084		-		-		nc		nc		-		-		-

		A097		-		-		nc		nc		-		-		-

		A098		-		-		nc		nc		-		-		-

		A099		-		-		nc		nc		-		-		-

		A101		-		-		nc		nc		-		-		-

		A102		-		-		nc		nc		-		-		-

		A103		-		-		nc		nc		-		-		-

		A104		-		-		nc		nc		-		-		-

		A105		-		-		nc		nc		-		-		-

		A106		-		-		nc		nc		-		-		-

		A107		-		-		nc		nc		-		-		-

		A108		-		-		nc		nc		-		-		-

		A109		-		-		nc		nc		-		-		-

		B030		-		-		nc		nc		-		-		-

		B036		-		-		nc		nc		-		-		-

		B038		-		-		nc		nc		-		-		-

		B039		-		-		nc		nc		-		-		-

		B046		-		-		nc		nc		-		-		-

		B054		-		-		nc		nc		-		-		-

		B055		-		-		nc		nc		-		-		-

		B061		-		-		nc		nc		-		-		-

		B064		-		-		nc		nc		-		-		-

		B065		-		-		nc		nc		-		-		-

		B066		-		-		nc		nc		-		-		-

		B071		-		-		nc		nc		-		-		-

		B072		-		-		nc		nc		-		-		-

		B075		-		-		nc		nc		-		-		-

		B076		-		-		nc		nc		-		-		-

		B082		-		-		nc		nc		-		-		-

		B104		-		-		nc		nc		-		-		-

		B105		-		-		nc		nc		-		-		-

		B106		-		-		nc		nc		-		-		-

		B107		-		-		nc		nc		-		-		-

		B108		-		-		nc		nc		-		-		-

		B109		-		-		nc		nc		-		-		-

		C016		-		-		nc		nc		-		-		-

		C017		-		-		nc		nc		-		-		-

		C018		-		-		nc		nc		-		-		-

		C023		-		-		nc		nc		-		-		-

		C025		-		-		nc		nc		-		-		-

		C026		-		-		nc		nc		-		-		-

		C032		-		-		nc		nc		-		-		-

		C040		-		-		nc		nc		-		-		-

		C042		-		-		nc		nc		-		-		-

		C043		-		-		nc		nc		-		-		-

		C061		-		-		nc		nc		-		-		-

		C062		-		-		nc		nc		-		-		-

		C065		-		-		nc		nc		-		-		-

		C066		-		-		nc		nc		-		-		-

		C068		-		-		nc		nc		-		-		-

		C071		-		-		nc		nc		-		-		-

		C072		-		-		nc		nc		-		-		-

		C074		-		-		nc		nc		-		-		-

		C075		-		-		nc		nc		-		-		-

		C077		-		-		nc		nc		-		-		-

		C078		-		-		nc		nc		-		-		-

		C079		-		-		nc		nc		-		-		-

		C081		-		-		nc		nc		-		-		-

		C082		-		-		nc		nc		-		-		-

		C083		-		-		nc		nc		-		-		-

		C085		-		-		nc		nc		-		-		-

		C086		-		-		nc		nc		-		-		-

		C088		-		-		nc		nc		-		-		-

		C089		-		-		nc		nc		-		-		-

		C091		-		-		nc		nc		-		-		-

		C092		-		-		nc		nc		-		-		-

		C094		-		-		nc		nc		-		-		-

		C095		-		-		nc		nc		-		-		-

		C097		-		-		nc		nc		-		-		-

		C098		-		-		nc		nc		-		-		-

		C099		-		-		nc		nc		-		-		-

		C101		-		-		nc		nc		-		-		-

		C102		-		-		nc		nc		-		-		-

		C104		-		-		nc		nc		-		-		-

		C105		-		-		nc		nc		-		-		-

		C106		-		-		nc		nc		-		-		-

		C107		-		-		nc		nc		-		-		-

		C108		-		-		nc		nc		-		-		-

		C109		-		-		nc		nc		-		-		-

		D004		-		-		nc		nc		-		-		-

		D006		-		-		nc		nc		-		-		-

		D015		-		-		nc		nc		-		-		-

		D016		-		-		nc		nc		-		-		-

		D017		-		-		nc		nc		-		-		-

		D018		-		-		nc		nc		-		-		-

		D019		-		-		nc		nc		-		-		-

		D020		-		-		nc		nc		-		-		-

		D022		-		-		nc		nc		-		-		-

		D023		-		-		nc		nc		-		-		-

		D028		-		-		nc		nc		-		-		-

		D034		-		-		nc		nc		-		-		-

		D040		-		-		nc		nc		-		-		-

		D042		-		-		nc		nc		-		-		-

		D044		-		-		nc		nc		-		-		-

		D045		-		-		nc		nc		-		-		-

		D046		-		-		nc		nc		-		-		-

		D050		-		-		nc		nc		-		-		-

		D053		-		-		nc		nc		-		-		-

		D055		-		-		nc		nc		-		-		-

		D056		-		-		nc		nc		-		-		-

		D057		-		-		nc		nc		-		-		-

		D058		-		-		nc		nc		-		-		-

		D059		-		-		nc		nc		-		-		-

		D061		-		-		nc		nc		-		-		-

		D062		-		-		nc		nc		-		-		-

		D063		-		-		nc		nc		-		-		-

		D065		-		-		nc		nc		-		-		-

		D066		-		-		nc		nc		-		-		-

		D068		-		-		nc		nc		-		-		-

		D069		-		-		nc		nc		-		-		-

		D071		-		-		nc		nc		-		-		-

		D072		-		-		nc		nc		-		-		-

		D074		-		-		nc		nc		-		-		-

		D075		-		-		nc		nc		-		-		-

		D077		-		-		nc		nc		-		-		-

		D078		-		-		nc		nc		-		-		-

		D079		-		-		nc		nc		-		-		-

		D081		-		-		nc		nc		-		-		-

		D082		-		-		nc		nc		-		-		-
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SCIFAAO>USB [ VIO_DATAS Y14 VIO DATAS D Au<> 100> 33V VCC D3.3V QSPIL_SSL H5 QSPIL_SSL 18 GCucs  ADEC
V|O:DATA6 W14 VIO DATA6 ). IY<> 100> 3.3V QSP|1_MOS|__|OO K3 QSPI1 100 18 309> 314<>
VIO_DATA7[¢s V14 VIO DATAY D W9<> 007> OSPIL_MISO 101 K4 QSPI1_101 18 <o R2 R229
VIO_DATA8 ABI3VIO DATA8 2 IN9<> ‘QSPI1_I02 J3 QSPIL 102 18 LSV PRSI 1Y
VIO_DATA9[ ;s AAI3VIO DATA9 D 10> QSPI1_103[,5_ J4 QSPIL 103 18 s> s 1SISI1S .
L [T PRESEQOUT: F—R210 na. " R12d =
VI1_DATAO AB11 VI1 DATAOQ QN e e $) sam_kImbg4gesd-b03p LED/SW
VIL DATAL[S AAIT ~ MMC CMD 1,8V/3,3V interface V3M IC40 RPC_RESET#|, G5 RPC RESETZ RPC RESETZ ARS IS 0B
VI1_DATA10 AA9 MMC_D<7> | 3% © current 1.8V ( RPC_WP# G3 RPC_WPZ RPC_WPZ iE> 0R7<
VII_DATALL[S Y9 VI1_ DATALL MMC_wp 107> H5 Jps S < 125mA RPC_INT#{, G4 RPC_INTZ RPC_INTZ RIS a0R> 0>
VIT DATA2 Y MMC_D<0> - g R153 K5 AIRSTN~ & 8 -
VI1_DATA3 WI1 MMC_D<1> [ MMC_CMD M5 JcMp Q> CSIO(4-Lane
VI1 DATA4 ABI0 MMC_D<2> MMC_CLK F7 R222 M6 . JCLK CSI0 DATAPO AB21 CSI0_DATAQ SUTS A<
VI1 DATAS AAID MMC_D<3> B J CSI0_ DATANO AA21  CSI0_DATAO 10A7<
VI1 DATA6 Y10 MMC_CLK MMC D<7..0> DATI[7..0] -
VI1 DATA7 W10 MMC_D<4> . CSI0 DATAP1 AB20 CSI0 DATAL DUT) VA<
VI1 DATA8 V10 MMC_D<5> . < CSI0 DATANL AA20  CSI0 DATAL 10A7<
VI1_DATA9 AB9 MMC_D<6> 2 nc _|NC[119..0]S, -
P ne a CSI0_DATAP2 AB18 CsI0 DATA2 OUT) !1Ab<
X = CSI0_DATAN2[;; AAIB CSI0 DATA2 10AB<
VIO CLK AB16 VIO_CLK SCIF3_SCK /:BI 10D4<> S -
VIO_CLKENB ABI5 VIO_CLKENB —TouT 910G CSI0 DATAP3 AB17 CSI0_DATA3 OUT) !0Aab<
VIO_FIELD V13 VIO_FIELD | H0CA> CSI0_DATAN3 AAT7 CSI0_DATA3 10A6<
VIO_HSYNC# Y16 VIO _HSYNC# 9> I0CU<
VIO_VSYNC# W16 VIO_VSYNC# US> OG> VCC_D3.3V 1 = CSI0_CLKP Y19  CSio CLK P QUT) 'A<
v = to CN3 optional CSI0_CLKN WI9 CSio CLK N 10A/<
ABL2 MMC D<7..0> MR16 0 W17
VI1_CLK VI1 CLK oUT 0 5 0— 4 VIL DATA2  rSTTN siac< CSI0 REXT CSI0 REXT &
VI1 CLKENB Y12 VI1_CLKENB QUL 1 6 —— 3 VI1_DATA3 arm ; ana< - 14k02
Vil FIELD[o W9 VIL FIELD _MvC cD sl 100> SIS 2 7 == 2 _ VILDATAL | sac DIGRF
VI1 HSYNC# V12 VI1L_HSYNC# ~ “-ET e 3 8 —— 1 VI1L_DATAS e < anac DIGRF TX P A2 DIGRF_TX_P OUT oDz
VI1 VSYNC# W12 VIL_VSYNC# 1G> Slo 4 5 /= 4 VI1L_DATA7 B0 < anac DIGRE TX N B2 DIGRF_TX_N = 07>
_ g2 5 6 — 3 Vil DATAS gTS i< S
6 7 == 2 VI1_DATA9 i S ana< DIGRF_RX_P B3 DIGRF_RX_P N i0Dd<
&L 8 L Vi1 DATAI0 MEHTS wac DIGRF_RX_N[;__A3 DIGRF RX N E na<
MR17 =
SCL1 W2 12C_SCL1 2C 1 =] (OFf<> MMC _CLK pR235 VIl DATA6  rsmFy, siac DIGRF CLKIN C4 DIGRF_CLKIN I 1007<
SDA1 Wl 12C_SDA1 B @ ca<> MMC_CMD —R234 VI1 DATAL : 114< DIGRF CT.KOUT C3 DIGRF_CLKOUT @ 7>
PRESETOUT# —R214 PRESETOUT ™ 1a< -
DEBUG SERIAL soazl. V3 2CSDA2 ey —— DU_DB1 = s GP2 04 VIO DATAD 0__R215 Vio_DATAD c@p sa<
SCL2 V4 12C_SCL2 - DU_DBO @ sz N = mmc_cmd
SCLOls Y2 12C_0 12C_SCLO T MMC_CLK
12C/c SDAO Y1 12C_SDAO IRz
12C_0 PMIC
12C_0 HDMI Transmitter
VCC VvDDQ_VINO
VCC_D3.3V 33V VCC3V3 DIM
3.3V 33V —
S
—|™M
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c
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1 2 3 5 6 7 8 9
| |
-
|
r_car_v3m
IC15
MDQ[3L.0] DOBLO>  /—m suoc>  sin<> MDQ<15..8>:MDQ<3>:MDQ<4>:MDQ<6>:MDQ<1>:MDQ<2>:MDQ<5>:MDQ<0>:MDQ<7>
MA[15..0] A S<I5.0> e VCC_D1.35V aH/<>
MBA[2..0] BA 5<2.0> | 135V VCC DL35V
mDMo]s__ C9 0, ~L35V
MDM1 C8 1 MA<15..0> A[15.0]  (ARIO/AP) DQ[15..0] 0.1% accuracy
MDM2 H20 2 (A12/BCH)
MDM3 G20 3 MDM<3:0> @ WBA<>  SLA<>  Ala< MBA<2..0> BA[2..0]
MDQSO0 Al0 MDQS0_T A7 |RLL3 0 MDQS<3..0> = JHa<s MCKO J7 CK
MDQS0# A9 MDQSO0# T TR“A 0 MDQS#<3..0> @ cLas> WA<>  H4A<> MCKO# K7 CK# o[ =
MDQS1 A8 MDQS1 T h3—R115 1 ~Ca< @ MCKEO K9 CKE pdo) L8 8| 8
MDQS1# A7 MDQS1# T h3R116 1 =
MDQS2 J22 MDQS2 T h3—R117 2 G4 \ MCS0# L2 CcS# VREFDQ H1 VREFDQO
MDQS2# H22 MDQS2# T TRllB 2 VCC D1.35V VCC D1.35V a< < MRAS# J3 RAS#
MDOS3 F22 MDQS3_ T =—R119 3 135V T1.35V SCa< < MCAS# K3 CAS# VREFCA M8 VREFCAQ [ ol ®
Q 33 9} © & <
MDQS3# E22 MDOQS3# T b3 —R120 3 sCa< 4 MWE# [3 WE# 8§ a3
MRAS:]S _E16 MRAS# S 23| 5D sCa< < MODTO KT JopT VDDQ[..1] & RIraS3
MCAS# B16 MCAS# S SUTS A< LD MA<15..0> wam __g { MORESET# 75 R24 T2 RESET# C,| | 5
MCSO0# D17 MCS0# S SUTS MT41K512M16 VDDI9..1] S S
MWE# Ci8 MWE# S ST S SRA<> = MDQS<0> F3 LDQS IC16 -
MCKO AI8 MCKO Lz @ R122 SR3< @ MBA<2..0> SRE<> MDQS#<0> G3 LDQS#
MCKo#[s ALT7 MCKO# ~ T -5 MDM<0> LDM VSSQ[O..1]
MCKEO Cl6 MCKEO_S &
MODTO CI17 MODTO_S | AR3<> = MDQS<1> C7 uDQS VSS[12..1] .
L AR3<> MDQS#<1> B7 UDQS# =
MBKPRST#|, D14 MOBKPRST# MOBKPRS T ais< “R7> MDM<1> D3 UDM NC[3..0]
MRESET# D16 MORESET# d BA<
hL.4<
MVREF G17 MVREF a
MZQ FI1 123 MDQ<31..24>:MDQ<21>:MDQ<16>:MDQ<20>:MDQ<22>:MDQ<18>:MDQ<23>:MDQ<19>:MDQ<17>
— D L
R85 107
@ 100n VCC_Dl.\?}SV
MA<15..0> A[15..0] (A10/AP) DQ[15..0]
(A12/BCH)
MBA<2..0> BA[2..0]
1 MCKO J7 CcK
= = MCKO# K7 CK# =
R4< DIN MCKEOQ K9 CKE pdo) L8 §I
R4< N MCS0# L2 cs# VREFDQ H1 VREFDQ1
SRa< < MRAS# J3 RASH#
Ra< < MCAS# K3 CAS# VREFCA M8 VREFCAL [I g @
SRaA< < MWE# L3 WE# S 33
R4< < MODTO K1 oDT VDDQ[9..1] | Rig1Sy_
A< G S WORESET# gz —Road 2 |RESET# o| £
MT41K512M16 VDD[9..1] N S
AR3<> B MDQS<2> F3 LDQS IC17 =
SBA<> MDQS#<2> G3 LDQS# y
> MDM<2> LDM VSSQI9..1]
. . . SR3<> — MDQS<3> c7 uDQs VSS[12..1 L
N €= B ¢ MDQS#<3>  BY uogs# 121 =
SR> = MDM<3> D3 UDM NC[3..0]
MA S<15..0> 3 1 —— 8 3 MA<15..0>
2 2 == 7 MRL 2 0
15 3 — 6 15 I resds_1
10 4 == 5 10 10 -
6 1 —— 8 6 0
7 2 —= 7 MR2 7} resds 1
g 3 —I & g -
5 4 == 5 10 5 0
14 1 — 8 14 [ resds 1
4 2 == 7 MR3 4 - . —
12 3 = 6 12
1 4 == 5 10 0 —
13 1 —— 8 13 ] resfls 1
9 2 == 7 MR4 9 - .
1 3 = 6 1 .
11 4 — 5 10 11} resfs 10
MBA S<2:0> 0 1 — 8 0 —MBA<2:0> N .
b s Following signals n roun [
| S
2 3 ) 6 "
e MCKO, MCKO#
]
MRAS# S R10775 MRAS#
MCAS# S R10870 MCAS#
m\é/KEg S R10970 m\é/KEg VCC_D1.35V
— \%
MCKO# MCKO#
MCKEO_S 1TR110 MCKEO
MCSO0#_S 1O—Rlll MCS0#
MODTO_S 1O—R112 MODTO
R86 [R87
{*] (o2
© -
S
o
>
S
VCC_D1.35v
\%
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These intangible goods are not subject to Annex | of common Dual-Use list (428/2009) in its current version.
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1 2 3 4 5 6 7 8 9
LAYOUT' REV COMMENT DATE DRAWN BY
. VCC _D3.3v [ |
LVDS(V3M_LVDS_CLK,V3M_LVDS[3:0]) 3V - 1.00 Release 22/12/2016 R.Romes
(1)Matched trace length from V3M
until IC9 (LVDS Receiver) . PIBWVRIZ612NEE LAYOUT!
and HSSTP Connector
(2) Differential Impedance= 100 ohm LAYOUT! B_HDMI TMDSDATAO P B2 . [pop DAOP|(,__ B4 HDMI_TMDSDATAQ P =T, HDMI_ signals
B_HDMI_ signals B_HDMI_TMDSDATAO N BI DOM DAOM A4 HDMI_TMDSDATAQ_N (1)Matched trace length from 112
(I)Matched trace length from 1C12 B_HDMI_TMDSDATAL P D2 D1P DA1P B5 HDMI_TMDSDATAL P until IC14
until IC14 B_HDMI_TMDSDATAL N DI DIM DAIM A5 HDMI_TMDSDATAL N (2) Differential Impedance= 100{ohm
(2) Differential |mpedance: 100 ohm B_HDMI TMDSDATA2 P E2 D2P DA2P B6 HDMI_TMDSDATA2_P
B_HDMI_TMDSDATA2 N E1 D2M DA2M[sL__AB HDMI_TMDSDATA2 N
A B_HDMI_TMDSCLK_P F2 D3P DA3P[s.__A8 HDMI_TMDSCLK P A
B_HDMI_TMDSCLK_N FI DaM _ .~—  DA3M[:{__A9 HDMI TMDSCLK N
—  DBROP Eg DDI_HDMI_TMDSDATAQ_P
DBOM DDI_HDMI_TMDSDATAO_N
LAYOUT! LAYOUT! DB1P|« D8 DDI_HDMI_TMDSDATAL P VCC_D3.3V
LVDS(SK_LVDS_CLK,SK_LVDS[3:0,VDS(LVDS_CLK ,LVDS[3:0]) DB1M D9 DDI_HDMI_TMDSDATAL N 33V
PER_PI3LVD512_SMD-10()\aGbegE#ace length from IC9  (1)Matched trace length from 1C9 DB2P E8 DDI_HDMI_TMDSDATA2 P
PI3LVD512ZFE until IC10 (LVDS Receiver) until comexpress connector DB2M E9 DDI_HDMI_TMDSDATA2 N VCC_D3.3V
IC9 (2) Differential Impedance= 100 ohm (2) Differential Impedance= 100 ohm DB3P Eg Bg: :Bm: 1%8?&? E \/
= DB3M
= =,
a B_HDMI_CEC H2 AUXP AUX_AP H9 HDMI_CEC na  Ina
> HI__ Sauxm AUX_AM[SJ9
> [N V3M_LVDS0_CHO_P 2 AO 0B1 48 SK_LVDS0 CHO P AUX BP H6 DDI_HDMI_CEC R82 R84
4> B V3M_LVDSO_CHO_N 3 Al 1B1 47 SK_LVDS0_CHO N AUX BM J6 H «
- o o
i i
0B2 46 LVDSO CHO P 1/0's R<10>; R<11>; R<20..29> are not connected B_HDMI_SDA J7 SDA SDA_A J8 HDMI_SDA
1B2 45 LVDSO CHO N 1/0's G<10>: G<11>; G<20..29> are not connected SDA_B J5 _DDI_SDA B_HDMI_SCL
1/0's B<10>; B<11>; B<20..29> are not connected B_HDMI_SCL J3 SCL SCL_A Eg BglNIISCSLCL B_HDMI_SDA
SCL_B
wa> [N V3M LVDSO CHLP 7 a2 2B1ly 43 SK LVDSO CH1 P o 19 THC63 R19 —R48 ADV7511 D23 23 o -
iCa> B V3M LVDSO CHLN 8 {|A3 381[L__ 42 SK_LVDSO CHI N 18 THC63 R18 H—Ra49 ADV7511_D22 22 B_HDMI_HPD J1 HDP HPD Al J2 HDMI _HPD VCC D3.3V
7 THC63 R17 F—Rs0 ADV7511_D21 21 HPD B __H3 DDI_APD 33V
282l 41 LVDSO CH1 P 16 THC63 R16 —R51 ADV7511_D20 20 —®
382[__40 [VDSO CHL N VCC D3.3V 15 THC63 R15 —Rs52 ADV7511_D19 19 IHu> N HDMI DDC AUX SEL _C2 DDC_AUX_SEL  VDD[2.1]
33V 14 THC63 R14 —R53 ADV7511_D18 18 5> { _HDMI_OE B7 1o
13 THC63 R13 —Rs5a4 ADV7511_D17 17 5> { HDMI_SEL HB LA AT __2lcpu SEL GND6..1]
B wa> [N V3M_LVDSO CH2 P 11 Ad 4B1 37 SK_LVDS0 _CH2 P 100-10005865 12 THC63 R12 —Rs55 ADV7511 D16 16 - lc10ac104c105 B
iCa> B V3M_LVDSO CHZ N 12 |5 581[c 36 SK_LVDSO CH2 N ic11 o 19 THC63 GI9 —Rs6 ADV7511_D15 15 R76 R8O -€105€104C
thc63lvd1024 18 THC63_G18 F—R57 ADV7511 D14 14 ~ ~ 100n00NL00N
4B2 35 LVDSO CH2 P 0 3 RESERVED 17 THC63 G17 F—Rs8 ADV7511 D13 13 = =
582[0 34 LVDSO CH2 N 1 11 MAP 16 THC63 G16 —R59 ADV7511_D12 12
2 ¥ _MODE<Z.0> MODE2..0] 15 THC63 G15 F—Ra0 ADV7511_D11 1 o
R38 14 THC63 Gl4 F—Ra1 ADV7511_D10 10
wa> [N V3M LVDSO CH3 P 14 |ag 681, 32 SK LVDSO CH3 P 13 THC63 G13 —Ra2 ADV7511_D9 9 Rs1
iCa> B V3M _LVDSO CH3 N 15 {|A7 7B1[L__ 31 SK _LVDSO CH3 N TH63_LVDS0_CHO_N 0 RAL- 12 THC63 G12 —R63 ADV7511 D8 8 N
—  TH63 LVDSO CHO P © 111 RAL+ 19 THC63 BI9 —Rea4 ADV7511_D7 7 = =]
682/, 30 LVDSO CH3 P Rzs 18 THC63 BI8 —R65 ADV7511_D6 6 adv7511whswz
VCC D3.3V 782129 [VDSO CH3 N 17__THC63 B17 —Re6 ADV7511_D5 5 IC12 \
v TH63_LVDS0_CH1 N 2 RBL- R[29..10] R<29..10> 16__THC63 B16 —R67 ADV7511 D4 4 Tx2+]s 27 B_HDMI_TMDSDATA2_P
TH63 LVDS0 CHL P © 113 RB1+ 15 THC63 B15 —Re8 ADV7511 D3 3 ™2 26 B_HDMI_TMDSDATA2_N
aCa> T V3M_LVDSO CLK P 19  .|ag 8B1l. 22 SK LVDSO CLK P ri0 G[29..10] G<29..10> 14 _THC63 B14 —Rg9 ADV7511_D2 2
R25  4iu> B V3M _LVDSO CLK N 20 |A9 9B1[L 23 SK _LVDSO CLK N 13 THC63 B3 F—R70 ADV7511 D1 1 TX1+]s 24 B_HDMI_TMDSDATA1_P N
) TH63_LVDS0_CH2 N 6 RCL B[29..10] B<29..10> 12__THC63 BI12 F—R71 ADV7511_DO 0 RDV7511 D<23.0>,|pp23.0] ™23 B_HDMI_TMDSDATA1_N =
2 ) %g t¥3§8 g[? E VCC D33V THE DS ORP L RCL+ o 21 B_HDMI_TMDSDATAQ_P
982 v TXO+ |
- Tx0-L—20 B_HDMI TMDSDATAON
> [ LVDS SEL SK 17 |seL I3 o w TH63_LVDS0_CH3 N 22 RDL-
A TH63 LVDS0 CH3 P _© 123 RDL+ TXC+ 18 B_HDMI_TMDSCLK_P
. VCC_D3.3V S 5 & R42 - HSYNC 101 THC63 HSYNC 0 R44 TXC- 17 B_HDMI_TMDSCLK_N VCC_D1.8v_DVDD
[Design Note] v o z @ , VSYNC[;__107_THC63 VSYNC 5—faas 18V
) ‘ g707}_TH63 LVDSO RE N[ 24 RE1L- DE 103 THC63 DE R—IRa6 VCC_D3.3V
LVDS SEL SK- ON: Selects HDMI output side. 70 1_1H63 LVDSO RE P 135 RE1+ CLKoUT 60  THC63 CLK 5—R47 DDCSDA 34 B_HDMI_SDA VCC _D1.8v_PVDD| VCC D1.8V_AVDD \Y
- - . PR~ R32 RA3 — ppcscL| 33 B_HDMI_SCL - Ti8v | 18v™ -
c LVDS_SEL _SK- OFF: Selects HSSTP Connector side. ADV7511 HSYNC 64 |HSYNC c
- - VCC D TH63 LVDSO CLK_N 8 RCLK- CONTZZFE)G ADV7511 VSYNC 2 VSYNC SPDIF 3
33vC — TH63_LVDSO CLK P ™ 119 RCLK+ CONT21F55 ADV7511 DE 63 DE MCLK 4
| ST THC63 PDWN = VCC_D3.3V_LVCO/CC_D3.3V ADV7511 CLK 53 CLK 12S[3..0]
= LAYOUT! conT12|, 105 v ] VCC_D3.3V SCLKl, 9
LVDS(TH63_LVDS_CLK, TH63_LVDS[3:0]) ‘ oK 1TH63 OF ?1 OE ConT11fS 104 v Lreek|e 10
(1)Matched trace length from 1C10 100 PDWN#
€39 cal [c42 until IC11 (LVDS Receiver) ars< aiw> g H_THE3 DK 7 DK LVCC[4..0] CEC 30 B_HDMI_CEC HDMI_CEC
2) Differential Impedance= 100 ohm R35 o 1_TH63_RIF RIF 007> AVBO_AVTP_CAPTURE HPD 16 B _HDMI_HPD . .
@ p [10K > 14 - 3
74279202 s> REXTl 2% 557 ] —e 33V 18V
PER_PI3LVD512_SMD-100-10006285A 128 . |ra2- 887 L7 L8
PIBLVD512ZFE 129~ ‘Irpo+ VCC_D3.3V AVDD[2..0] 14219%2
IC10 1 VCC_D3.3V_CVCC 130 RB2- LGNDJ8..0] 33V 100ppm
= = - - 312 L9
= > v/ _ Z|rB2+ DVDDJ3..0] DA219%2
~ VCC D3.3V PVCC 134" TIRco- SGB002CE-12MHz 1o
] 33V - 35 Jrco+ 0sC1 pvbD| 12 . DIA219202
= > VCC_D3.3V VCC_D3.3V_VCC 140_ {lrp2- OE nn CLk]_3 p71_R74 32 |CEC_CLK BGvDD| 13 T
= SK_LVDS0_CHO P 2 " ao 0B1|y 48 TH63 LVDSO CHO RsrT 33V 23V - 141 RD2+ el J
B SK_LVDS0_CHO N 3 a 18147 TH63 LVDSO CHO 143 ? RE2+ wi<> LGND VvCC =y 2csclo 35 Iscl ovoD 3vl__ 29
142 JRre2- LENES stz @ [2C SDA0 36 |spA EPAD|___65
o0B2l, 46  HSSTP LVDSO cm 74279202 N -
182, 45 HSSTP LVDS0 G ", . g% cvee 88 lcg0 [cot [c92 fco3 [co4 [c9s [cos [caT
74279202L4 cenp _ _fc9s8 _[c100c101C102
1N SK_LVDSO CH1 P 7 A2 2B1 43 THE3 LVDSO CHL =T s I PVCCI[1..0] = 100n(100n{100n(100n{100n(100n{100n{100n{100n  ~TIOu Loy TLou TLOu
SK_LVDSO_CH1 N 8 A3 3B1 42 TH63 LVDSO_CH1 L5 PGNDJL..0 L 1
[1..0]
D 41 HSSTP LVDSO C rzr9202 N N b
282 ‘ 7 VCC[12..0
32,40 HSSTP_LVDSO c@ ZZ5 n GND[[ll..O]] A A O S S G
‘ E_GND L
SK_LVDS0_CH2 P 11 s 4B1]s 37 TH63 LVDSO CH2 N N =
@ SK_LVDSO_CH2 N 12 a5 581[c_ 36 TH63 LVDS0 CH2 @ N = =
VCC _D3.3V =
42|, 35 HSSTP_LVDSO (| v
5g2[0 34 HSSTP_LVDSO
VCC_D3.3V
N SK_LVDS0_CH3 P 14 |ps 6B1)y 32 TH63 LVDSO CH3 R Y, VCC 5V0 OUT
SK_LVDSO_CH3 N 15 a7 7B1[L__ 31 TH63 LVDS0 CH3 50V VCC D3.3V VCC 5V0 OUT
33v ~ 50V
682y 30 HSSTP LVDS0 CHumw
VCC D3.3V 782[L__ 29  HSSTP_LVDSO Claserks MAX14591
v ‘ Ica1
0.9V .. 5,5V L/S 1.65V .. 55
N SK_LVDS0_CLK P 19  |as 8B1ly 22 TH63 LVDSO CLK RSTT 1 v vee| 8
R26 B SK_LVDSO0_CLK_N 20 A9 9B1 23 TH63_LVDSO_CLK | DDI_SCL 2 I0VL[2] lovee?) SCL_B VCC_D3.3V
« DDI_SDA 3 IOVL[]]  IOvVCC[l] 6 SDA B 33V
S 8B2 25 HSSTP_LVDSO_Cf 4 ATs# GND 5
982 26 HSSTP_LVDSO C - - ° VCC_5V0_OuUT HOMI_typeA
— ‘ = a a v e
> T—_LVDS SEL TH63 HSSTP 17 JlseL I ow b SRG SR Jgsg CN2
¢ 29 8 TH63 DK level can be HI or LOW !7 = B0 18 [o
E . 2 > g —_ ¥ on DDI_HDMI_TMDSDATAO P/ TMDS DATAO P E
o = [N Q1S 99 DDI_HDMI_TMDSDATAO0_N TMDS_DATAO_M
I n N 8 I TMDS_DATAO_SHIELD
. [Tol=a foy 2Dl _HDMI TMDSDATAHY P TMDS_DATAL P
5 = TPD12S016PWR DDI_HDMI_TMDSDATABN | TMDS _DATAL M
VCC_D1.8V 1C13 = > TMDS_DATA1_SHIELD
o \/ ""'88 DDI_HDMI_TMDSDATAZL P TMDS DATA2 P
— 2|Ilg DDI_HDMI_TMDSDATAZB N TMDS_DATA2_M
| A = 2 | TMDS_DATA2_SHIELD
LAYOUT! _DDLHPD 4 |upp A ©  HpD_B|, 10 HPD B DDI_HDMI_TMDSCLK TMDS_CLOCK_P
LVDS(HSSTP_LVDS_CLK, HSSTP_LVDS[3:0]) R9 R30 VCC_D3.3V_PVCC DDI_HDMI_TMDSCLK N> TMDS_CLOCK_M
(1)Matched trace length from 1C10 S VCC_D3.3V_CVCC VCC_D3.3v_VCC \Y D2_PLUS 23 DDI_HDMI_TMDSDATA2_P 1 TMDS_CLOCK_SHIELD
until IC11 (LVDS Receiver) ERF8-020-05.0-L-DV-L-K-TR E \/ \/ D2_MINUS 22 DDI_HDMI_TMDSDATA2_N _CEC B 5!3 CEC
(2) Differential Impedance= 100 ohm CN1 DI_PLUS 21 DDI_HDMI_TMDSDATA1_P 4 _ |RESERVED
1 1 2. 2 VCC D1.8V_HSSTP\g D1 MINUS| 20 DDI_HDMI_TMDSDATAI_N _SCL B 5 lscL
3 3 4 4 TCK 18 CN1 _GN3 @ IEB< i0CZ< DO PLUS 18 DDI_HDMI_TMDSDATAO P SDA B 6 SDA
5 5 6 6 DO MINUS 17 DDI_HDMI_TMDSDATAO_N 7 DDC CEC GROUND
N HSSTP_LVDS0 CH2 P 7 7 8 8 T™MS 18 2T B HPD B 9 HOT PLUG DETECT
B HSSTP_LVDSO CH2 N 9 o 10 10 TRST# 18 @ SERC 10GI< VCC D5.0V CLK PLUS 16 DDI_HDMI_TMDSCLK_P
11 11 12 12 .0V CLK MINUS 15 DDI_HDMI_TMDSCLK_N CASE[4..1]
N HSSTP_LVDS0 CHO P 13 13 14 14 TDI 18 @ SRS 100/< DDI_HDMI_CEC1 CEC_A "CEC_B 7 _CECB
B HSSTP LVDSO CHO N 15 Sl 16l 16 O 18 rogTy e 1es 43 [Ca4 45 [c46 (47 [c48 Jod9 C50 [o51 (52 [C53 [c54 (055 [c56 C57 C58 [C59 |62 [C64 [c66 (c69 (71 [c73 [c74 (75 [c76 [c77 [c78 - — —oSCL A scL Bl 8 VCC_5V0_OuUT
HSSTP_LVDSO CLK P %g 1 - %g PRESET# 18 [foonfn 00N ~TI00Mn ~LOOMn 3—o[SDAA SDA Bl v
19 20 106> 10G/< “TIOONH oon oon oon oon oon oon oon oon oon oon oon oon 00Ny
@ ST TVDS0 G %% P 22%5121 @ n 1n 1n 1n 1n 1n 1n 1n 1n 1n 1n 1n 1n 1n 1 voesy T sv.ouT 13
23 24 fack - L
N HSSTP_LVDSO0 CH1 P 25 %5 2626 =] =
F HSSTP_LVDSO CHL N 27 o7 2828 o F
HSSTP_LVDSO0_CH3 P 31 2
IN ro— Tu .
B HSSTP_LVDS0 CH3 N %g 3 u gé - DZENE% Electronics Europe GmbH
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1 2 3 4 6 7 8 9
| |
|
|
VCC_AVDDL_PLL VCC_AVDDL VCC_DVDDL VCC_DVDDH VCC_AVDDH
12V 12V 12V 25V 33V
VCC_D3.3V
33V
Group 1
AVB_TXC _V3aM
AVB_TX CTL_V3M RIRIRIRERTRS
AVB_TD[3:0] _V3M ’é SIS é|¥
=1l E= 1 ES IS 6] -
Group 2 VCC_D3.3V
AVB_RXC _V3M A
AVB_RX_CTL _V3M
AVB_RD[3:0] _V3M VCC _D3.3V 3
, 33v KSZ9031RNXCA
Layout Note: ISCNZ74CB3Q3257RGYR o - Ic7
Matched Trace Length from R-CarV3M to KSZ903L. e (STT}-AVBO RX CTL Vau 4 Jay B 2 PHY RX_DV 2lale & ot 22 VCC_D3.3V
(max 250Mbps/pin) arsu AVBO_RXC V3M 7 JlA2]  BLR 5 PHY RX_CLK VCC_D3.3V mod1 BB B3 g0 & Tanse. B B 33v
1BY< AVB0 RDO_V3M 9 Al3] BL[3 1 0 373V === gaoc? ig ranse. © Q
4RY< AVBO_RD1 V3M 12 Al4] BL[4 14 1 z<3 3z JOG-0001NL
15 OE#  BH[1 3 AVBO_RX_CTL |
T s BHI2 6 AVBO_RXC IC5 _ SN74CB3Q3257RGYR PHY GTX_CLK 24 |aTx ok
16 VCC  BH[3 1 AVBO_RDO AVB0 TXCREFCLK VM . [A[1] 2 PHY_TXCREFCLK PHY_TX_EN 25 TX EN TXRXP D 10 ETH_TXRC D_P 8 TRD4 PLUS
. . 8 GND  BH[4 1 AVBO_RD1 AVBO_MDIO_V3M A2l 5 PHY_MDIO PHY_TXD<3..0> TXD[3..0] TXRXM D 11 | (C23 7 TRCT4
CPLD configuratrion 7 |ep AVBO_MDC VM A3 1T PHY_MDC TXRXP Cle 7 || ETH TXRC D N [ 1 [100n 9 |TRD4_MINUS
b _SlA[ <14 PHY RX_CLK 35 RX_CLK pHy_apz TXRXM_C 8 | ETH TXRC C P 3 TRD3_PLUS
and Then IC3  SN74CB3Q325fRGYR 15 OE# 3 PHY RX DV 33 RX DV cikizs exn TXRXP B 5 ‘ - 1C24 1 TRCT3
wm9< (SUT]-AVBO_RD2 VaM 4 Al BLL 2 2 s 6 AVB0_MDIO PHY RXD<3..0> RXD[3..0] rxoxmopeEXRXM_B 6 ‘ ETH TXRC C N 1100n 2 TRD3_MINUS
AVBO_MAGIC_V3M | PRESETOUT#| |AVBO_PHY_PRESETn_V3M 1RY< éUjT' AVBO_RD3_V3M 7 A2] BL[2 5 3 I PHY RXD<3..0> VCC 10 AVBO_MDC TXRXP_A 2 ETH TXRC B P 4 TRD2_PLUS
aso> [ AVBO_TX_CTL V3M 9 A3l BL[3 1 PHY TX EN GND 13 TXRXM A 3 ! |C25 6 TRCT2
0 0 0 1RY> i, AVBO_TXC_V3M 12 A4l BL[4 14 PHY_GTX_CLK R15 EP @ - ETH_TXRC B_N '100n 5 TRP2 MINUS
15 OE# BH[1 3 AVBO_RD2 N4 QUT) 'i8a<> pHyapoPME N1 LED1 17 PHY LINK LED1 ETH TXRC A P 11 TRD1_PLUS
1 s BH[2 6 AVBO_RD3 S @ 0Rd< prvapr  LED2 15 PHY_LINK ! 1C26 12 TRCT1
0 1 0 16 VCC  BH[3 10 AVBO_TX_CTL ETH_TXRC_ A N '100n 10 TRD1 MINUS
8 |GND  BHIA 13 AVBO_TXC IC6  SN74CB3Q3257RGYR PHY RESET N 42 |ResET N -
17 EP AVBO_PHY_INT_\{ AL 2 PHY_INT_N PHY_INT_N 38 INT N~ pme n2 13 YEL MINUS
1 0 0 AVBO_LINK_V3M™ Al2] 5 PHY_LINK PHY_TXCREFGIK 41 CLK125 NDO Leo mobe “—@Rﬂ 14 YEL PLUS
IC4  SN74CB3Q3257RGYR AVBO_PHY RESETH| V3M A3] T1 PHY RESET N - - 5 |ORN MINUS
1G9 ~_AVB0 TD0O V3M 4 Al BLI1 2 0 A4l ] N T ISET 48 %} 35 1R22 16 COM PLUS =&
1 1 1 19> { AVBO_TD1 V3M 7 A2l BL[2 5 1 OE# ] 3 AVBO PHY_INT z ETH XO 45 X0 LDO Q_H43 =S B= 17 ern MiNUS 22
109> {_AVBO TD2 V3M 9 Al3] BL[3 11 2 s 6 AVBO_PHY LINK o ETH_XI 46 Xl - - 06
o> { AVB0 TD3_V3M 12 Ja  BLA 14 3§ PHY TXD<3.0> vee 10 AVBO_PHY RESETZ |58
L/ 15 OE#  BH[1 3 AVBO_TDO GND <—F13 SEY PHY_MDC 36 MDC NC[L.0]__
T s BHI2 6 AVBO_TD1 T—_ETH_MUX_OE# Ep PHY_MDIO 37 IMDIo ) modi 74LVCELGO8WS-7
16 VCC  BH[]3 10 AVBO_TD2 E ETH_MUX_S > |37
8 IGND  BH[4 13 AVB0_TD3 8 EXP_PAD|___ 49 1 Ja_ vecl__5
ras s> [TRTy_ETHMUX_OE# 7 lep g . B
fae s B ETH_MUX_S _ 50V 50V @ ) =] 3 Tlenp lyly__4 X <
sa> TN ) C21 |22 Fr‘]a modi ™ <
= H0CHS mqﬁp I7(;13|.8\/CE1608W5-7 & &
10A4> (lli [ E—
PPN =i % A_  vce 5
B _
3 GND v 4
INPUTS INPUTIOUTPUT VCC_D33V
= A FUNCTION v =
QE S L
L L B1 A port = B1 port |
L H E2 _ A port = B2 port 208 {209
H X £ Disconnect [Loon froon
VCC_D3.3V VCC_AVDDH
\Y \Y VCC_D2.5V VCC_DVDDH
V V
74279202
L1 R2
C1 C5 Ci1 _|C13
10u 100n 10u 100n
VCC_D1.2v VCC_AVDDL
V = V -
74279202
L2
c2 C6
10u 100n
VCC_D1.2v VCC_AVDDL_PLL VCC_AVDDL_PLL VCC_AVDDNCC _DVDDL VCC_DVDDH VCC_AVDDH
Vv Vv Vv Vv Vv V \Y
74279202
L3
3 7 Jco fc10 fc12 14 jc1s jc1e feir fcis c19 c20
10u 100n “Jiou "[loon  "[lou "fI0On  "[lOu [0On  [lOu [10On “Jiou  “toon
VCC_D1.2v VCC_DVDDL
Vv Vv
R1
4 8 .
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P08: QSPI Hyper FLASH

VCC_D1.8V
VCC_D5.0V \Y
VCC_D3.3VVCC_D1.8V v
33V v S25FS512SAGBHI213
IDTQS3245 iC35
IC26
1 NC[]  vecl 2 <--CPLD W TS QSPI0_SSL_SK C2  cs# VDD B4
wa< > [TY_QSPI0_SPCLK S 2 A[og ] OE Z SEL 4 N e Sha> '?"—( QSPI0_SPCLK_SK B2 SCK c2r4
o At =< OSPI0 100 S 3 2lAl Bl0] L 18 QSPI0_SPCLK NS <> QSPI0_100_SK D3 Jlsioo 00N
Hhes A< = QSPI0_I0L S 4 A2 B[] 17 QSPI0_I00 i0AR<> ARo<> QSPI0_I01 SK D2 S0/101
The Boot memory should be spified through the CPLD with SW_QSPI_{ON_SEL SignallR238R239 s> =¢_QSPI0 102 S 5 Al3] B[2] 16 QSPI0_IO1 10AB<> SR> QSPI0_I02_SK o} WP#102 VSS B3
HOh<> A< = QSPI0_103_ S 6 Al4] B[3] 15 QSPI0_102 10Rh<> SHh<> QSPI0_I03_SK D4 IO3/RESET#
’ QSPI0_SSL_18= OX?O 74LVC1G3157DSFR Ba< A0n> = QSPI0_SSL S 7 SIABE] B[4] 14 QSPI0_103 i0AB<>
— QS_P|0 SSL 18 4 IC23 1 SSL H gﬁ.A[ﬁ] B[5] %g QSPI0_SSL 10AB> RFU[.0]|___
4/< A B2 yper 301< A[7 B[6 —__INCI[9..0 DNU[2..0]|
ws< s CPLD--> feR= OSPI0 ON SEL 6 s B1[x3 et SSL_QSPI @ s 104%6[,“]D BH&H [9..0] [2.0]
2 GND vcc| B
s=H|A->B2 : S=L A->B1 VC C_D50V —_
QSPI_ON_SEL (High): QSPI (OFF) Hyper flash (ON) %
QSPI_ON_SEL (Low) : QSPI (ON) Hyper flasp 4@#F) 1 :gggssms
T ~1_ JIncy  vecl 20 <--CPLD
100n 184< 05> N QSP|0 SPCLK S ZH‘A[()% ] OE Z SEL 3 IN 89>
SCh<>  ABa<> = QSPI0O 100 S 3 A B0] 18 QSPI0_SPCLK_SK i<
LH<> 3B3<> * QSPIO_I01 S 4 A[Z] B[l] 17 QSPI0_I00_SK IRI<>
LH<> 3B3<> * QSPIO_I02_S 5 A[3] B[Z] 16 QSPI0_I01_SK IRI<>
LH<> 3B3<> -( QSPIO_I03_S 6 A[4] B[3] 15 QSPI0_102_SK IRI<>
$HA< 4UH> =( QSPI0 SSL S 7 A] BJ4] 14 QSPI0_I03_SK <>
1 8__ Sl B[5] 13 QSPI0_SSL_SK B 1< VCC_D1.8V VCC_D1.8V
= 9_ Zlam Bl6] s 12 18V v
10 GND  Bf7j[g_11
SMD
VCC_D5.0V 102-10006287
VCC_D3.3V % S26KS512SDPBHI020
33V = IC30
IDTQS3245 - 84
74LVC1G3157DSFR IC28 sH4> SSL_Hyper csi# vCe
1C24 mod1 1_ ncpy wvee]l 20 <--CPLD > A3 Tlcsa# VCCQ[2.1] €275 _Ie216 ez
sCr< i< N QSPI0_SPCLK 18 P4 A BZ.@Fl e3> N QSPI0_SPCLK 18 SW 2 Al0] OE Z SEL 2 N IBY> 2O N QSPI0_SPCLK 18 P B2 CK DQ[7..0] QSP|<7..0>*TOOn “oon “TL0On
iBr< RG> QSPIOON SEL _ 6 |s  Bif;;__3 QSPIO SPCLK 18 SW r=m=N 4isc aii<> r=5_QSPI0_I00_18 3 Slan]  B[ojle, 18 QSPIO SPCLK S sras s QSPIL SPCLK 18 N BT flcks RwDs|s” €3
2 GND  VCC <> 3Ly<> =( QSPI0O |01 18 4 Al2] B[1] 17 QSPIO_100_S b—B- ABA<> RIS AR PO RPC_INTZ A5 INT# RFUL.0]
P N 309<> 9> A< ={ QSPI0 102 18 5 A3 B[2] 16 QSPIO_I01 S )—E IR3<> s 108> P RPC_RESETZ A4 RESET# VSS B3
) Quick switch to minimise Wue>  ani<> =_QSPI0_I03 18 6 Al B[3] 15 QSPI0_102_S Den:i SR3<> AZ__|rsTo# VSSQ[2..1]
The impedance_of the Clock trace lc268 s8> =(_SSL_QSPI 7 SIABE] B[4] 14 QSPI0_103 S Dansi sRa<>
QSPI0O_SPCLK_18 P L= 8__ZlAle] B[5] 13 QSPI0 SSL S IS 4ra< QSPIL_SSL 18 Bi < A<
100N 9_ Zlam Bl6] s 12 0 —— QSPI0_I00_18 AI<> A
T 10 GND B[7]-€F11 1 — QSPlO 101 18 4 /1<> 3.3<>
2 Qsplo |02 18 H)<> .3<>
3 Qsplo |03 18 H)<> .3<>
4 —— QSPI1_100_18 U)I<> $1)3<>
. 5 — QSP|1 101 18 1) /<> $1)3<>
—_ — 6 —— QSPI1 102 18 DI<> 313>
. (J 7 Qspll |03 18 H)<> 21)3<>
VCC_D3.3V VCC_D5.0V
33V %
74LVC1G3157DSFR IDTQS3245
. IC25 ) ) 1C29 20 CPLD
SGI< A< QSPI1_SPCLK 18 N A B2 NCI[1 VCC <--
IBY> B QSP|1 ON SEL 6 S 81%3 QSP|1 SPCLK 18 SW ouT $1)3< 31)3> IN QSP|1 SPCLK 18 SW ZH‘A[()% ] OE Z SEL 1 IN IBY>
2 GND Ve 5 sv<> =¢ _ QSPI1 100_18 3 AlL] B[] 18 QSPIL_SPCLK LR 7>
s=H|A->B2 ; S=L A->B1 309<> 4> -( QSPI1 101 18 4 Al2] B[1] 17 QSPI1 100 OB /7<>
309<> 4> -( QSPI1_102 18 5 Al3] B[2] 16 QSPI1 101 B /<>
. QUiCk switch to minimise Ic269 308> 4> =C_ QSPI1 103 18 6 Al4] B[3] 15 QSPI1 102 1B 7<>
The impedance of the Clock trace = R T = QSPI1 SSL 18 7__SlA[s) B[4]cs__14 QSPI1 103 10R7<>
QSPI1_SPCLK_18 N Tooon 8_JIAle]  B[5][es_ 13 QSPILSSL
O_gam  eele—12
10 G\D  B7ls__11 VCC_D5.0V
TV
_[c270 LG LG _[c273
“Tioon 100n 100n 100N
CPLD signals configuration
Q5PI0 ON _5EL (QSPI1 ON SEL |SEL 1 SEL 2 SEL 3 SEL 4
Hyper Flash 1 1 2 1 1 2
QSPI0_on_board 1 0 1 0 0 1 =
QsPI0_Base 0 0 1 0 1 0
Q5PI1 Base 0 0 0 1 1 1
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P09: MODE_SWITCH / SCIF to USB/ HMI

W SCIFO>USB

Mode I5in settin
After RESET# rele

g

ase

via CPLD
High Z

VCC_D1.8v
V

VCC_D3.3V
V

A
VCC_D3.3V VCC_D3.3V VCC_D1.8Vv
VCC_D3.3V_USB1\ \ \ \
- - 9 VCC5V0_USB_C VCC5V0_USB_INC
o 5 50V
S NFM18PC104R1C3
VCC_D3.3V ft232rl FC1
e Ic21 3 — 1 KMBX-SMT-55S-30TR
l—r@ <> 509 v T CN9 5M570ZM100
DU_DBO_USB 1 ™ 28% 1 VBUS 1C22
DU_DB1 USB — 4 5 RXD <S>  uUseBDM 16 USBDM o~ 2 DM B1 0_Bl[l]] 9S85 10 Bl Ji1 SwcC<1> 1 ==
VCC5V0 USB_C - ™ USBDP 15 USBDP 3 DP c2 10 Bl[2] oiels, 10 B2 H9 SWC<2> 2 = 15 =
50V 48> PR MF MaXx1 3 RTS. Z oPEN 4 D Cl 0 Bi3] S8Z 10823 H10 SWC<3> 3 = 14
o S_TMS R1g9 11 CTS z 0scCl 27 OPEN < |wo ©b5 GNDBUS & 6> AVBO_MAGI_V3M_CPLD D3 10 B1[4 oo 10 B24 H11 SWC<4> 4 13
o ! K < | < : 1N | ] _B2[ ]
@ asw> | |lepd  LED « MF Max2 DTR Z OSCQ_HZS OPEN N N “, AVBO_PHY _RESETn_V3M D2 10B15] S989% 10825 G10 SWC<5> 5 = 12
4 AN AVAE S TCK pm—Rr1o0 9 DSR_Z L£LLe L S $BH<> =J SEL_VINO D1 10_B1[6] 10_B2[6 F9 SWC<6> 6 = 11
't gge BS2 TDI [55—R191 10 DCD_Z RESET Z 19 T= T= T= o 3EI<> = SEL DU F2 10_B1[7] 10_B2[7 F10 SWC<7> 7 = 10
BS1 TDO 55—r192 RI_Z g 18 8 s — PMIC_GPIO9 El 10_B18] 10_B2[8 G11 SWC<g> 8 = 9
— B NC[2.1]lc___  OPEN - - AL NTUTl PMIC_Power_UP F1 10_B1[9] 10_B2[9 FI1 QSPIL_ON_SEL SUDS A<
R184 |R18 CBUS 1<4..0> CBUS[4..0F TEST 26 i< OUT 4 110_1 G1 10_B1[10 10_B2[10 E11 SEL 1 SUTS $h<
clg| e H‘ll]ﬂ:la ) ol s i< (O“ I10_2 G2 10 B1[11 10 B2[11 E10 SEL 2 50 < = ia<
S8l & SMD-Testpoinft g2 B i< Peels 110_3 F3 10 B1[12 10 B2[12 D9 SEL 3 BUTS o<
== 2 1 TP14 X0 S (O“ BS1 TDI H1 10_B1[13 10_B2[13 D11 SEL 4 O“ S snnc
N E]SMD-Testpomt E N BST TMS H3 10_B1[14 10_B2[14 D10 QSPI0_ON_SEL o < <
SIS o Ie 8 s> RS MOBKPRST# CPLD H2 10_B1[15 10_B2[15][ C11
B Co - ICh<> 1-( CPLD1 Mode 0 L1 10 B1[16 10 B2[16 C10 HDMI_DDC_AUX_SEL ouUTS hi<
Modiv21l [ — —  HIZTXD o Hn<> CPLDL Mode 1 L2 1o B1[17 10_B2[17]{c5 BIL HDMI_OE BT i<
IRY> IFh<> CPLD1 Mode 2 K3 10 B1[18 10 B2[18 B10 HDMI_SEL_HB LA = IBI<
nu(int200kPU) 1 IFh<> CPLD1 Mode_3 L3 10_B1[19 10_B2[19] |5 ALL ISI810
nu(int200kPU) = BiRsSwitch-4pgl-SMD Kd_ 110 B1[20 10_B2[20 ALO HIZ_TXD OUT) /<
GND_SHIELD 1 =5 CANFDO SW14 {0 B1[21 10_B2[21, B9 LVDS_SEL SK SUTS i<
- % = gCANFDO SVKS 10 B1[22 10 B2[22 A9 LVDS_SEL_TH63 HSSTPjese= A<
CANFDO_SWH 10_B1[23 10_B2[23][s B8 D
0 — -
VCC_VDDQ_VINO VCC_D3.3V VCC_D3.3V VCC_D3.3V 1 = SCANFDO_SW6 10_B1[24 10_B2[24 A8 ETH_MUX_OE# OUTYETHERNET /i< rca<
33V 33V 3.3V 33\ica< rar ST CANFDO_RX K6 10_B1[25 10_B2[25 B7 ETH MUX S OUT Y THERNET /< rtac
—_ o4 kA ™ T CANFDO_TX J6 10_B1[26 10_B2[26 A7 PRESET_SYS# | roca<>
[ Sliomsa> a3 SET]— CANFDL RX L7 10 B1[27 10 B2[27 C6 CF_Max2 'T"? IRI<
® a U o ‘I CANFD1 TX K7 10 B1[28 10 B2[28 B6 CF_MaX1 O“ S o<
R17 o PMIC_GPIO13 L8 10 B1[29 10 B2[29 A6 THC63 PDWN O“ Sta<
R1R12 ole SGB003CE-25MHz wos 1S (STTICLK MAXV 25MHZ 2 FR9 na K8 10 B1[30 10 B2[30 A5 V1)
O <= 0SC4 odl L9 10_B1[31. 10_B2[31. BS THE3_DK OUT) +4<
SIS MAX14591 @ OE nn ckl_3 CLK MAXV 25MHZ 1 J K9 10_B1[32 10_B2[32 B4 ADCIN1/GPIO0 BUTS ra<
1C32 E - seo< TN PRESETOUT# L10 10 B1[33 10 B2[33 A3 ADCIN2/GPIO1 O“ $ ra<
06V . 55V LIS 165V. 55 GND VCC = CA< PSSO LED_PRESET# 18 K10 10 B1[34 10 B2[34 B3 ADCIN3/GPIO2 O“ S ara<
1w vee| 8 = I T SUT PRESET# 18 L11 )10 B1[35 10_B2[35 A2 PMIC_BKUPZ 10 LS
hss Bl DU_DBO Py 2 I0VL[2] 10VCC[2] 7 ° DU_DBO _USB B A< S N ] - peloK PUSH RESET# K11 10_B1[36 10_B2[36 B2 GP1_19/AVBO_AVTP_MATCH_CPLD w IFb<>
o DU_DB1 3 IOVL[1] IOVCCI[1] 6 DU DB1 USB 9A 1> VCC_VvDDQ_VINO VCC_D3.3V 2 o N> PMIC nRESET J10 10_B1[37 10_B2[37]|¢s— AL VCC_D3.3V
= ©
4 lrss GND[__ 5 T33v 33V = @ 33V
(2] = o
CPLD Programmin & s p° =
9 9 & © o ¢ g 92/-) = Ji ™S = FTS-106-01-L-S 6-way
The USB_SEL signal is Enable signal Low actve  &— - R4 non | 8 K1 TCK = CN/
c - s REBI0 Slo — = 12 I 2 DO K2 BS1 TDO 1 1
= C, =[x o BSL TMS _p-—R196 _ BS TMS 2 2
E e MAX14591 BSI TCK__P-—RI97 _ BS TCK 3 3
IC33 . BSI TDI__p-—[R198 4 4
0.9V..55V L/S 1.65V..55 = — 5 5
1 VL vCe 8 6 6
IF9<> =] CPLD2_Mode 0 . 2 I0VL[2] lovee?) 7 &_| CPLD1 Mode /&y SR>
Iru<s @ CPLD2 Mode 1 3 IOVL[1] IOVCC[1] 6 CPLD1 Mode @ GRe>
L 4 lrss GND[__ 5
- . N [ E—
CPLD Programming J S =
VCC_D1.35V VCC_D3.3V ; ) ] g
135V 33V The USB_SEL signal is Enable signal Low actve  &— -
>
- VCC_D1.8v VCC_VDDQ_VINO VCC_VvDDQ_DU
p 3 VCC_VDDQ_VINO VCC_VDDQ_DU VCC DL8V
o d|m N| o © \/ 33V .
R10 R13 3 SRR o g & L8V
O 0|0 (] (]
o o —1
X X p—
i i -
MAX14591
IC1
0.9V ..5,5V L/S 1.65V .. 55
D MOBKPRST#, % s N g MOBKPRST# CP
< [N 79 I0VL[2] IOVCCI[2] Py UT) h0<
N> 3_Zliovify  1oveeqyles 6 fouD VCC_VDDQ_VINO VCC_D3.3V
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DH.0V AJ95 A% DH.0V B[95 B95 DU_DB1(ExA1) cps) L C95 Dy DG7 b5 D95
US$B31_PWEN AJ96 A9 PWM2 —— VIO DATAIL0 [OUTy < DH.0V B[96 B96 G\D C[o6 C96 G\D D[96 D96
U3$B30_OVC A7) A97 — SGIF0_CTSZ/SD1_VL B[97 B97 GPO_08 — DU_DG4 N > DU_DB2(ExA2) cpn | C97 ExA24/DU_EXHSYNC_DE7HSYN®I7
USB30_PWEN Afos]|___A98 MDT1/RDN/GP1_23/CAB[OS]X__ B9I8 CANFDO_TX ] w4 o< DU_DB3(ExA3) Clos]|___C98 EXA23/DU_EXVSYNC D9SNSYNE98
U$B20_VBUSO A9 A99 RD/WR#/GP1_24/CAN®[B B99 CANFDO_RX > ACA< DU_DB4(ExA4) crog) | C99 DU_DISP/IRQ1n Dogj|____ D99
clio A[L00 A100 G\ B[100 B100 ciid C[100; €100 ciid D[L00; D100
U$B20_ID0 A[101 AI01 D5.0V B[101 B101 DU_DB5(EXA5) crioyy__ CI0T EX_WAITOn//DU_DoTgLenpTo DI0T
U3$B20_DMO A[102]__A102 DH.0V B[102 BI02 VI5_HSYNCZ(ExA10)C[102][ €102 GR5_23/MLB/SCL1 D102 D102 12C_SCL1 B o
U3$B20_DPO A[103 iﬁ%gi DH.0V B[103 E%gi GN\D C[103 8%82 D[103 8%82
AfL04]_ NG(VCC12V0 B[LO4]___ cro4)__ Dl104]__
Af105][___A105 N( ((\\jccnvog B[105][___B105 cos)___ €105 pj105][ D105
A106]|__A106 NG(VCC12V0) B[106]|___B106 cfioe)|___ €106 pj106]| D106
Af107]___A107 NG(VCC12V0) B[107]___B107 crio7j___ €107 pj107][___ D107
Af108]|___A108 NG(VCC12V0) B[108]|___B108 clios)___ €108 pj108]| D108
Af109]___A109 NG(VCC12V0) B[109]|___B109 o9y €109 pj109][ D109
GND A[L10 A110 Glib B[110 B110 GND C[110 C110 GND D[110 D110
1 P30 1 . TP34
GND-Testpoint -+ Fiducial_1mm
1 TP3l pg 1 . TP35
¢ GND-Testpoint -+ Fiducial_1mm
1 TP32 1 - TP36
¢ GND-Testpoint -+ Fiducial_1mm
1 TP3 g 1 - TP37
¢ GND-Testpoint -+ Fiducial_1mm
DZENE% Electronics Europe GmbH
1 Title
= y_ask_rcar_v3m_ws10
Module I/F (440pin like ComExpress type6 )
Size Document Number
A2 EESS-0400-133-04
Date.___Mon Dec 04 08.45:54 2017 | PAGE 10 OF 10 __[VA4.00
1 2 3 4 5 6 7 8 9

These intangible goods are not subject to Annex | of common Dual-Use list (428/2009) in its current version.
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