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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 claims 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, ncluding but not limited to, the product data, drawings, charts, programs, algorithms, and
application examples.

Mo 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 reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics

disclaims any and all liability for any losses or damages incurred by vou or third parties ansing from such alteration, modification,

Ccopying or reverse engineering.

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; industrial robots; ete.

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

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other

Renesas Electronics document, Renesas Electronics products are not intended or 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 damage (space system; 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 any third parties arising

from the use of any Renesas Electronics product that 1s inconsistent with any Renesas Electronics data sheet, user’s manual or other

Renesas Electronics document.

When using 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 dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of
the use of Renesas Electronics products outside of 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. Unless
designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing
safety measures to guard against the possibility of bodily injury, injury or damage caused by fire, and/or danger to the public in the event
of a 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.
Because the evaluation of microcomputer software alone 1s very difficult and impractical, you are responsible for evaluating the safety of
the final products or systems manufactured by you.

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

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 comply with any applicable export control
laws and regulations promulgated and admimstered by the governments of any countries asserting jurisdiction over the parties or
transactions.

. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or

otherwise sells or transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this
document.

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

Electronics.

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 directly or indirectly

controlled subsidiaries.

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

(Rev.4.0-1 November 2017)




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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R20UT5305ED0300

Common Main Board for RH850 and R-Car U5x Rov.3.00
RENESAS MCU January 24, 2025

1. Overview

The Common Main Board for RH850 and R-Car U5x serves as a simple and easy to use platform for evaluating the
features and performance of Renesas Electronics’ 32-bit RH850 and R-Car/U5x microcontrollers. This main board must
be used in conjunction with a piggyback board (e.g. Y-RH850-U2A-516PIN-PB-T1-V1), that carries the target
microcontroller.

Actually we have 2 different versions of the main board, Y-COMMON-MB-T1-V1 and Y-COMMON-MB-T1-V1-JP,
where the only difference is in the power supply included in the delivery (refer to Table 1.1 Package Components for
the Y-COMMON-MB-TI-V1). Thus, we only use the name Y-COMMON-MB-T1-V1 throughout the manual.

Notes

1. The document describes the functionality of the main board and guides the user through its operation.
For details regarding the operation of the microcontroller, please refer to the device's Hardware User’s
Manual.

2. In this document active low signals are marked by an appended ‘Z’ to the pin or signal name. E.g. the
reset pin is named RESETZ.

3. In this document following abbreviations are used:

— Hlevel, L level: high or low signal level of a digital signal, the absolute voltage value depends on the
signal

1.1 Package Components

The Y-COMMON-MB-T1-V1 product package consists of the following items. After you have unpacked the box,
check if your Y-COMMON-MB-T1-V1 package contains all of these items. Table 1.1 Package Components for the Y-
COMMON-MB-T1-V1 shows all components in the Y-COMMON-MB-T1-V1 package.

Table 1.1 Package Components for the Y-COMMON-MB-T1-V1

Item Description Quantity

DO19712#01T Main board for RH850 / R-Car 1

236-000016-05 Power supply unit, 12V/2A, incl. 4 1, not included in Y-COMMON-
international AC plugs. MB-T1-V1-JP

228-000045-01 USB Cable, Type A to Micro B 1 (board version D019712_06_VO01)

228-000078-01 USB Cable, Type A to Type-C 1 (board version D019712_06 V02

and later)

228-000058-01 Red connection cables 8

228-000059-01 Black connection cables 8

230-000109-01 Parallel Cable [1x DIL connector 10- | 8
pin - 1x D-SUB connector 9-pin]

230-000110-01 Sub-D male to male gender changer, | 8
9-pin

230-000003-01 Jumpers (2-way, 0.17) 1

Note

Please keep the Y-COMMON-MB-T1-V1 packaging at hand for later reuse in sending the product for
repair or for other purposes. Always use the original packaging when transporting the Y-COMMON-MB-
T1-V1. If packing of your product is not complete, it may be damaged during transportation.

R20UT5305ED0300 Rev.3.00 REN ESNS Page 8 of 153
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Common Main Board for RH850 and R-Car U5x 1. Overview

1.2 Applicable Piggyback Boards

For a list of applicable piggyback boards please refer to the "Related products" list via the following link:
Y-COMMON-MB-T1-V1

1.3 Main Features

e Single board power supply (12V) with onboard voltage regulators

o High density connectors for piggyback boards

e Board set-up via PC GUI software

e 16 CAN interfaces supporting CAN-FD

e 24 LIN interfaces

e 2 FlexRay interfaces

e 2 SENT interfaces

e 3 connectors for Ethernet modules supporting MII, SGMII, T1S

e 2 connectors for two CAN XL interfaces each

e 2 graphic display connectors

e 2 connectors for motor control signal outputs, one with resolver input circuit
e 2 PMOD connectors providing serial interfaces in various standards
e 2 UART interfaces, 1 with connection to USB PHY

e 1 SD-card interface

e 4 general purpose signaling LEDs

e LED ring indicator with 16 LEDs

e Rotary encoder with RGB illuminated shaft

e 2 interrupt push buttons

e 2 potentiometers for analog signal input

e Serial flash memory (not mounted)

e Operating temperature from 0°C to +40°C

1.4 Main Board Versions

The following versions of the piggyback board are available:

Table 1.2 Y-COMMON-MB-T1-V1 board versions

Board Version Schematic Version
D019712_06_V01 D019712_04_V0105
D019712_06_V02 D019712_04_V0202
D019712_06_V03 D019712_04_V0301

Table 1.3 on the next page lists all modifications that have been implemented in different board revisions.
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Common Main Board for RH850 and R-Car U5x

1. Overview

Table 1.3 Differences between board versions V01, V02 and V03

Item Modified Function Detailed Description of Changes D019712_06_V01 D019712_06_V02 D019712_06_V03
1 11CO level shift circuit Moaodified level shift circuit Uses transistors SI11902DL. Uses transceiver |IC NXS0102. Same as in D019712_06_V02.
2 Reverse voltage protection circuit Modified circuit on FLT# and EN Original circuit. Added some resistors, diodes, and

ports of protection IC a transistor.
3 LIN and CAN transceivers (each channel), Added LEDs to peripheral circuits No activation LEDs. Activation LEDs added.
FlexRay interfaces (each channel), SENT to indicate module has been
interfaces (each channel), UART interfaces activated
(each channel), SD card interface, SFMA,
LED ring indicator, Encoder, A/D
measurement circuit, 1ICO level shifter
4 VIO selection circuit on FlexRayO0 interface Changed VIO control circuit Capacitor C245 is connected to Capacitor C245 is connected to
GND. PMOS output.
5 VIO selection circuit on FlexRay1 interface Changed VIO control circuit Capacitor C246 is connected to Capacitor C246 is connected to
GND. PMOS output.
6 VIO selection circuit on SFMA Changed enable circuit Capacitor C247 is connected to Capacitor C247 is connected to
GND. PMOS output.
7 USB connector CN6 Changed USB connector Connector Micro-AB type for USB Connector is Type-C for USB-C.
2.0.
8 UARTO circuit Connected open input ports Unused input ports were left open. Clamped unused input ports to
defined signal level.
9 RL78 board configurator Modified RESET_TR circuit Transistor is only controlled by Added resistor to transistor to give
RL78 port. it a defined state when RL78 port
output is undefined.
10 Display 1 connector Modified signal lines from display to | Control ports for display are only Added pull-down resistors MR26 to
RL78 connected to RL78 communication signals.
11 CSI LED Modified signals CSI0_PMOD_EN# | CSI0_PMOD_EN# and CSIOLE are | Added pull-up resistor R316 to
and CSIOLE only connected to RL78 ports. CSI0_PMOD_EN# signal and pull-
down resistor R317 to CSIOLE
signal.
12 Ethernet connectors Connection for ETHORESET and ETHORESET and ETH1RESET Added pull-down resistors R313
ETH1RESET modified. only connected to piggyback board (ETHORESET) and R314
connector. (ETH1RESET). On delivery the
pulldown resistors are not
assembled.
13 SD card interface Modified SD card enable circuit SD_EN# signal is only connected Added pull-up resistor R315 to
to RL78 port. SD_EN# signal.
14 Resolver circuit Improve output waveform of the Has to be fixed manually. Fixed in hardware.
resolver circuit.
15 LEDs at SENT connectors CN11 and LEDs for SENT activity. No LEDs included. LEDs at SENT ports don’t work. LEDs work correctly.

CN101
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Common Main Board for RH850 and R-Car U5x

1. Overview

Table 1.3 Differences between board versions V01, V02 and V03 (cont'd)

Item Modified Function Detailed Description of Changes D019712_06_V01 D019712_06_V02 D019712_06_V03
16 LEDs for Motor 0 activity Changed implementation LEDs are always active when the motor is being used. LEDs can be switched on and off in
the board configurator software.
17 INT3 interrupt input Changed implementation The interrupt signals from the encoder switch 1C22 and from an external INT3 source can be selected in the
Ethernet module connected to Ethernet 1 connector CN25 are connected board configurator as Ethernet 1 or
together. encoder switch.
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Main Board for RH850 and R-Car U5x

1. Overview

1.5 Extension Boards

Renesas offers some extension boards for this main board to provide additional functionality.

Table 1.4 Extension board overview

Order Code

Description

Board Picture

Y-RH850-TFT-EXT-BRD

TFT display / 2.8” TFT touch shield with
capacitive touch

Y-RH850-SENT-EXT-BRD-V2

SENT extension board with IDT
ZSSC416x sensor device

y J'D‘ ;2 i )owo 1 vase b
T RENESAS

& ==
1SHES0- SENT ] 8R0-v2

Y-COMMON-100BASE-TX-LAN8700
(former Y-RH850-100BASE-TX-
LAN8700)

Ethernet extension board with LAN8700
100BASE-TX transceiver

Y-COMMON-1000BASE-T1-88Q2112
(former Y-RH850-1000BASE-T1-
88Q2112)

Ethernet extension board with Marvell
88Q2112 1000BASE-T1 transceiver

Y-COMMON-10BASE-T1S-NN

Universal Ethernet extension board for
10BASE-T1S transceivers of various
manufacturers

RENESAS
Y-COMMON- 10BASE-T1S-NN
D020146_06_V0101

Y-RH850-CANFD-TJA1463

CAN-FD interface board

Y-RH850-CANFD-TJA1463
0019885_06_V01

R20UT5305ED0300 Rev.3.00
January 24, 2025
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Main Board for RH850 and R-Car U5x

1. Overview

Table 1.4 Extension board overview (cont’d)

Order Code

Description

Board Picture

Y-COMMON-CANXL-NN

Universal CAN extension board for CAN
XL transceivers of various manufacturers

w2
By common-canxL-nw
D020861_06_V0100

R20UT5305ED0300 Rev.3.00
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Main Board for RH850 and R-Car U5x 1. Overview

1.6 Main Board Views

The following figures provide the top and bottom views of the main board.

In the beginning this board was designed as main board for RH850 piggyback boards. Thus, the product name was “Y-
RH850-X2X-MB-T1-V2”.

When the usage of the board was extended to also support R-CAR/U5x piggyback boards, the product name changed to
“Y-COMMON-MB-T1-V1”.

FLEXRAY 1 . SENT 1 gl DISPLAY 0

DISPLAY 1

MOTOR 1] MOTOR 0

X2X-M8-T1-V2
06_)

SIGNAL_LED BOARD_CONF IG

INTERRUPT

| i NMI

5

W ||~ CELOA || @NHD 2R ETH-TIS 0/

ENCODER

00000000 B000000000

@00000000@

000008 00000000

Figure 1.2 Main board bottom view of board version D019712_06_V01

R20UT5305ED0300 Rev.3.00 RENESAS Page 14 of 153
January 24, 2025



Main Board for RH850 and R-Car U5x 1. Overview
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Figure 1.4 Main board top view of board version D019712_06_V02
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Main Board for RH850 and R-Car U5x 1. Overview
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Figure 1.6 Main board bottom view of board version D019712_06_V03
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Main Board for RH850 and R-Car U5x 2. Switches, Connectors, Jumpers, and LEDs

2. Switches, Connectors, Jumpers, and LEDs

This section provides complete lists of all switches, connectors, jumpers, and LEDs.
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Figure 2.1 Placement of switches, connectors and LEDs on top side of board version

D019712_06_V01
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Main Board for RH850 and R-Car U5x 2. Switches, Connectors, Jumpers, and LEDs
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Main Board for RH850 and R-Car U5x 2. Switches, Connectors, Jumpers, and LEDs

21 Switches Overview
The following table provides an overview of all switches.

Table 2.1 Switches overview

Switch Function Remark

SW3 Power switch refer to 3 Power Supply

SW52 External interrupt switch refer to 5.18 Interrupt Push Buttons
SW53

2.2 Jumper Overview

This main board has only a single jumper JP1.

JP1 is used to select the interface being connected to connector CN1_LA 1. Connector CN1 LA 1 can be used for
UARTO or LINO interface. Please refer to chapter 5.2 LIN Interfaces.

2.3 LEDs Overview

The following table provides an overview of all LEDs.

On board version D019712_06_V02 power supply LEDs were added to all peripheral circuits indicating peripherals that
have been switched on. Such pr—~~~ ~=-="-T F"Ng were not included in board version D019712 06 VO1.

Table 2.2 LEDs overview (cont'd)

LED Function Color Remark

LEDO — LED15 Circular ring LED blue refer to 5.15 LED CSI Driver for LED
Ring Indicator

LED1_LA_1 Power on LED for LIN interfaces green refer to 5.2 LIN Interfaces
-LED1_LA 6 (not board version D019712_06_V01)
LED1_LB_1

-LED1_LB_6

LED1_LC_1
-LED1_LC 6

LED1_LD_1
-LED1_LD_6

LED1_CA_1 Power on LED for CAN interfaces green refer to 5.3 CAN Interfaces
-LED1_CA_4 (not board version D019712_06_V01)
LED1_CB_1

-LED1_CB_4

LED1_CC_1
-LED1_CC 4

LED1_CD_1
-LED1_CD 4

LED16 Power on LED for IICO level shifter green refer to 5.22 IIC Level Shifter
(not board version D019712_06_V01)
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Main Board for RH850 and R-Car U5x 2. Switches, Connectors, Jumpers, and LEDs

Table 2.2 LEDs overview (cont'd)

LED17 Power on LED for SENTO interface green referto 0
(not board version D019712_06_V01) Figure 5.27 shows the physical
dimensions of this board.
SENT (Single Edge Nibble
Transmission) Interfaces
LED18 Power on LED for SENT1 interface green referto 0
(not board version D019712_06_V01) Figure 5.27 shows the physical
dimensions of this board.
SENT (Single Edge Nibble
Transmission) Interfaces
LED19 Power on LED for UARTO interface green refer to 5.8 UART Interfaces
(not board version D019712_06_V01)
LED20 - LED23 Signal LED blue refer to 5.20 Signal LEDs
LED24 Power on LED for UART1 interface green refer to 5.8 UART Interfaces
(not board version D019712_06_V01)
LED25 Power on LED for FLEXRAY1 interface |green refer to 5.5 FlexRay Interfaces
(not board version D019712_06_V01)
LED26 Power on LED for FLEXRAYO interface |green
(not board version D019712_06_V01)
LED27 Power on LED for SD card interface green refer to 5.11 MicroSD Card Interface
(not board version D019712_06_V01)
LED28 Power on LED for serial flash memory green refer to 5.10 Serial Flash Memory
(not board version D019712_06_V01)
LED29 Motor0 LED phase U red refer to 5.16 Motor Control Circuit
R20UT5305EDO0300 Rev.3.00 REN ESNS Page 21 of 153
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Table 2.2 LEDs overview (cont'd)

LED30 Motor0 LED phase V green

LED31 MotorQ LED phase W blue

LED32 Status signals of voltage regulator IC red refer to 3.4 Voltage Regulator Circuits

LED33 red

LED34 green

LED35 red

LED36 Reverse voltage protection red refer to 3.3 Reverse Voltage

Connection Protection

LED37 1.2 V power supply VCC1V2 blue refer to 3.6 Voltage Level LEDs

LED38 3.3 V power supply VSYS3V3 blue

LED39 5.0 V power supply VSYS5V0 blue

LED40 12.0 V power supply VCC12V0 blue

LED41 UART1 RxD LED green refer to 5.8 UART Interfaces

LED42 UART1 TxD LED red

LED43 UART1 RxD LED (RL78) green

LED44 UART1 TxD LED (RL78) red

LED45 Power on LED for rotary encoder green refer to 5.14 RGB llluminated Rotary
(not board version D019712_06_V01) Encoder

LED46 Power on LED for circular ring LED green refer to 5.15 LED CSI Driver for LED
(not board version D019712_06_V01) Ring Indicator

LED47 Power on LED for ADC inputs green refer to 5.19 A/D Measurements
(not board version D019712_06_V01)
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2.4 Connectors Overview

The following table provides an overview of all connectors.

Note

Only connect a function of the main board to the piggyback board if the function is used. If a function is not
used, remove any related module or jumper. Otherwise, it might interfere with other functions shared on the
same port of an attached piggyback board.

Table 2.3 Connectors overview

Connector

Function

Remark

CN1

CN2

CN3

Piggyback board connectors

refer to 5.1 Piggyback Board

CN4

Piggyback board connector (not assembled)

reserved for future use

CN1_1

CN1_2

CN1_3

CN1_4

CN1_5

CN1_6

Connector to monitor LIN interface signals

refer to 5.2 LIN Interfaces

CN1_LA 1
-CN1_LA 6

CN1_LB_1
-CN1_LB 6

CN1_LC_1
-CN1_LC_6

CN1_LD_1
-CN1_LD_6

LIN interface connector

refer to 5.2 LIN Interfaces

CN1_C1

CN1_C2

CN1_C3

CN1_C4

Connector to monitor CAN interface signals

refer to 5.3 CAN Interfaces

CN1_CA_1
-CN1_CA 4

CN1_CB_1
-CN1_CB 4

CN1_CC_1
-CN1_CC_4

CN1_CD_1
-CN1_CD 4

CAN interface connector

refer to 5.3 CAN Interfaces

CN5

Connector for external resolver 0

refer to 5.17 Resolver Circuit

CN6

USB-connector to UART1 via USB to UART IC

refer to 5.8 UART Interfaces

CN7

Connector for OLED display

refer to 5.12.2 OLED Graphic Display

CN8

External connector for user LEDs: LED20 —
LED23

refer to 5.20 Signal LEDs
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Table 2.3 Connectors overview (cont'd)

CN10 Connector to monitor SENT interface signals refer to 0

CN11 SENTO interface connector /bzloga%e 5.27 shows the physical dimensions of this
SENT (Single Edge Nibble Transmission)
Interfaces

CN12 Connector to monitor UART interface signals refer to 5.8 UART Interfaces

CN19 Connector to monitor FlexRay interface signals refer to 5.5 FlexRay Interfaces

CN20 FLEXRAYO interface connector

CN21 FLEXRAY1 interface connector

CN22 Ethernet0 module connector (MIl) refer to 5.6.1 Ethernet Modules Supporting

CN25 Ethernet1 module connector (MII) Mil/SGMIl

CN27 Connector to monitor LED / CSlI signals refer to 5.15 LED CSI Driver for LED Ring Indicator

CN28 Connector to RGB signals for encoder shaft refer to 5.14 RGB llluminated Rotary Encoder

illumination

CN29 Connector to monitor encoder signals

CN30 Connectors for 2.8” touch display refer to 5.12.1 TFT Display

CN31 (Y-RH850-TFT-EXT-BRD)

CN32

CN33

CN34 Analog signal for ADC[0..1] refer to 5.19 A/D Measurements

CN35 MOTOR1 motor control signals refer to 5.16 Motor Control Circuit

CN36 MOTORO motor control signals

CN37 Connector to resolver signals refer to 5.17 Resolver Circuit

CN38 Power supply connector 12V refer to 3 Power Supply

CN39 GND connection

CN40 Power supply connector 12V refer to 3 Power Supply

CN41 Power supply connector GND

CN42 Debug connector for RL78/F13 refer to 4 Main Board Configuration

CN43 MOTORO motor control signals refer to 5.16 Motor Control Circuit

CN45 CAN XL module connector refer to 5.4 CAN XL Modules
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Table 2.3 Connectors overview (cont'd)

CN46

CN47 Ethernet module connector 10BASE-T1S refer to 5.6.2 Ethernet Modules Supporting T1S
CN48 Power test connector refer to 3 Power Supply

CN49 Inputs for external interrupts NMI and INTO refer to 5.18 Interrupt Push Buttons

CN50 I12S MCLK connector refer to 5.21 I12S Interface

CN52 PMOD signal connector refer to 5.13 PMOD Interfaces

CN53

CN57 SD card connector refer to 5.11 MicroSD Card Interface

CN101 SENT1 interface connector referto 0

Figure 5.27 shows the physical dimensions of this
board.

SENT (Single Edge Nibble Transmission)
Interfaces
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Main Board for RH850 and R-Car U5x

3. Power Supply

3. Power Supply

3.1 Board Power Connection

The main board is operated with a single external 12 V power supply via two banana-type plugs or a barrel connector as

shown in Figure 3.1 and Figure 3.2:

o (CN38: barrel connector ( - )
e CN40: red banana jack for typ. +12V
e CN41: black banana jack for GND

All other supply voltages for the main and the piggyback board are
generated on the main board by voltage regulators.

All on-board generated voltages are connected to the pin header
CN48 for measurement purposes.

AAARARAI

5

Figure 3.1 Power supply connectors

Table 3.1 Supply voltages pin header CN48

Pin |Voltage Pin |Voltage

1 GND 2 VBAT

3 VSYS12V0 4 VSYS5V0
5 VSYS3V3 6 VCC1V2
7 VCP_OUT 12Vv# 8

9 10 GND

Main Board Voltage Test

VCC1V2  vySYS3V3 VSYS5v0 VSYS12v0  VBAT
12V 33V 5.0V 12V 12v

[ TTL

-5.0vV
VCP_OUT5V#

Figure 3.2 Connector to measure main board voltages

Note

Within this document all voltage values are considered as ‘typical’.

Please refer to the 'Electrical Characteristics' section of the Hardware User's Manual for allowed voltage

ranges.
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Main Board for RH850 and R-Car U5x 3. Power Supply

3.2 Board Power Switch

The entire board power supply can be switched on or off via the switch SW3. Please refer to Figure 3.3 and Figure 3.4
for details.

3.3 Reverse Voltage Connection Protection

The Board is protected against reverse connection of the external power supply via CN38, or CN40 and CN41.

Figure 3.3 and Figure 3.4 show the connection of the external power supply and the board protection circuit.

Reverse Voltage Protection
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12V 12V 12v
y|  8At012Z
ALLOWED DCSUPPLY &2 - e VBAT
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Figure 3.3 Connection of power supply and board protection circuit of board version
D019712_06_V01

Reverse Voltage Protection
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Figure 3.4 Connection of power supply and board protection circuit of board version
D019712_06_V02 and later
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3.4 Voltage Regulator Circuits

Figure 3.5 to Figure 3.7 show the voltage regulator circuits that generate the necessary voltage levels.

DC / DC Voltage Regulator 3.3V and 5.0V
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Figure 3.5 Voltage regulator 3.3V / 5.0V
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vsygavs DC / DC Voltage Regulator 1.2V

VCC1v2_L
1.2V

VCC1V2
XEL4030-102MEC 1.2v
1uH

1C30

1SL78233ARZ

VIN[1.0]  PHASE[2..0]
2_vDD

R214

EXT EN
@ PG _VCC1V2 07

3.3p; |C143

270y

Figure 3.7 Core voltage regulator 1.2V

3.5 VDDIOF Selection

The VDDIOF voltage is used as the input voltage from the piggyback board via the connectors CN1 to CN3.

The correct VDDIOF voltage level is determined by the piggyback board. The piggyback board delivers VDDIOF to
the main board.

Typical levels for VDDIOF are 3.3 V or 5 V. VDDIOF from the piggyback board is NOT used as supply voltage for the
peripheral circuits on the main board. The supply voltages for these peripherals are derived from VSYS3V3 or
VSYS5VO0 on the main board. The supply voltage for each peripheral is controlled separately by the main board

configurator. The circuit diagrams in Figure 3.8 and Figure 3.9 shows the circuits for various peripheral power
supplies.
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Figure 3.8 VDDIOF for peripheral circuits (1) of board version D019712_06_V01
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Figure 3.9 VDDIOF for peripheral circuits (2) of board version D019712_06_V01
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Figure 3.10 VDDIOF for peripheral circuits (1) of board version D019712_06_V02 and later
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Figure 3.11 VDDIOF for peripheral circuits (2) of board version D019712_06_V02 and later

3.6 Voltage Level LEDs

The following blue LEDs indicate the availability of various voltages on the main board:

LED37 for 1.2 V power rail VCC1V2

e« LED38 for 3.3 V power rail VSYS3V3
e LED39 for 5.0 V power rail VSYS5V0
o LEDA4O0 for 12.0 V external power supply

VSYS12V0

VCC1V2  VSYS5V0
12V 50V

Voltage LED

VSYS3V3  VSYS5V0
33V 50V

V8YS5V0
5.0V

VSYS12V0
12V

Figure 3.12 Power supply LEDs
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4. Main Board Configuration

4.1 General description

Y-COMMON-MB-T1-V1 uses a design with only 1 jumper for main board configuration.
Main board configuration is implemented using an RL78/F13 device (IC7, RSF10BGGLNA).
The configuration is done in a PC based configuration software.

The configurator software for Windows PC and the firmware for the RL78 on the main board can be downloaded from
the main board homepage (Y-COMMON-MB-T1-V1).

Configuration data is downloaded to RL78/F13 via virtual COM port using USB interface on connector CN6.
Depending on the main board version connector CN6 uses a Micro-AB type connector or a USB-C connector. Refer to
chapter 5.8 UART Interfaces for details on the UART interface.

RL78 then utilizes a synchronous interface on ports P10 — P14 to download the configuration to a series of shift
registers, whose output ports are used to configure the peripheral circuits on the main board. Figure 4.1 shows the
circuit diagram for RL78.

In case RL78/F13 is not programmed with the board configuration software or the software should be updated, the
board has a built-in programmer interface on connector CN42. This can be used with E1 emulator, E2 emulator or E2
emulator Lite and Renesas Flash Programmer (RFP) software to program new software to RL78/F13.
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Figure 4.1 Main board configurator circuit using RL78/F13 of board version D019712_06_V01
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Figure 4.2 Main board configurator circuit using RL78/F13 of board version D019712_06_V02
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Figure 4.3 Main board configurator circuit using RL78/F13 of board version D019712_06_V03

4.2 Main Board Configurator Software

The main board is provided with a Microsoft-Windows based configuration software. This allows the activation and
configuration of all on-board peripherals as well as some settings for the external modules like CAN XL, Ethernet and
displays.

4.2.1 Main Board Connection

Connect a USB cable from the Micro-AB USB connector (board version D019712 06 VO01) or the USB-C connector
(board version D019712 06 V02 or later) to a USB port of your Windows PC.

When the board is connected the PC should recognize two virtual COM ports and initialize those automatically.

When you start the MB_Configurator software it will automatically look for these ports and use one of them to connect
to the board. If the configurator does not find a main board it will show this error message:
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ﬂ No hardware detected

Ma*Y-COMMOM-ME-T141 hardware was found at a USE port.
Flease check if it iz connected to a USE port.

Alza check if anather application iz blacking the port.

Do you want to retry detecting the hardware?

} Press YES toretry,
press MO to uze this tool in offline-mode or
press CAMCEL to exit,

Mo | Cancel

If you have your main board connected to your PC it may be that the serial ports have not been initialized. In this case,
please check the windows device manager if the COM ports have been correctly initialized as shown below. Sometimes
this initialization takes a little while.

v & Ports (COM 8 LPT)
ﬁ Intel(R) Active Management Technology - 50L (COM3)
ﬁ USB Serial Port (COM4)

ﬁ USB Serial Port (COMS3)

4.2.2 General Operation

When the main board configurator starts properly it shows such a start screen.

E ¥-COMMON-MB-T1-V1 Configuration Toel - Renesas

RRENESAS

Update board zettings Saveload configuration file Reset Figgyback-board Rescan for hardware Quit

‘wiite to board [volatile) | Read from board | Set defaults | Save | Load | RESET | Rescan Quit

Y-COMMON-MB-T141 | Nan-valatile settingsl HI | Interfacesl Moduleslotsl CAN D..?l CAM a..15| LIN n..?| LIN a..15| LIN1E..23|

Werziong
Software V1.2 [2024/02/15)
PCB wersion 1.00¢="¢=1.99
MB Shell version 2024402415
S/ 273340
COM port Chy CO4
COM port Chi COME
Board power off

The buttons in the upper part are for general board operation.

e  Group “Update board settings”
Using these buttons it is possible to download a configuration to the main board, read an active configuration
from the main board and reset all peripheral settings in the configurator to a default value (all off).

e  Group “Save/load configuration files”
It is possible to save a configuration to a simple text file and reload it from such a file.

e “Reset piggyback board”
e  “Rescan for hardware”

° “Quitn
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Below the buttons is a line of tabs for board control:

e “Y-COMMON-MB-TI-V1*

This gives a short summary of the main board. Most important are

o The MB shell version. This is the software running on the RL78 in the main board. It is used to
program the shift registers that are used to control the on-board peripheral circuits.

e  “Non-volatile settings”
The “Write to board (volatile)” button in the top
row only writes the configuration data. If the
configuration should be saved permanently on the
main board you have to go to the “Non-volatile
settings” tab.
With this function it is possible to save up to 4
configurations and make them bootable. A
bootable configuration will be loaded
automatically at power-on of the main board.

Note

Only one configuration can be bootable at a time. If
more than one configuration is saved as “bootable”,
then the configuration saved in the lowest slot is
active and marked in the check box.

° “HMI”

Y-COMMONMB-T11 | Non-volatie setings | HMI | Interfaces | Module siots

Board configurations

This is a list of the non-volatile settings stored on themainboald.

The LOAD button will first load the configuration from the Mainboard's non-volatile men
It will then read a copy ta this GUI. Finally it will make that setting effective on the Main

The SAVE button will first check if this GU| and the Mainboard are synchronised. If the
for the configuration and whether that configuration shall be the power-up default (bool
configuration to the non-volatile memory on the Mainboard, overwriting any previous cc
Note: only the first slot with the BOOT flag will be considered bootable. The flag will be

The ERASE button will erase the content of that slot.

Slot(: Load | Save | Erase |~ boot Name:|(empty)
Slot1: Load | Save | Erase |[7 boot Name:|(empty?
Slot2 Load | Save | Erase | boot Name:|(empcy:
Slot3 Load | Save | Erase |7 boot Name:|(empty3

The main board offers several means for user interaction, for example potentiometers, various LED, switches
as interrupt inputs, a rotary encoder and display connectors for OLED or TFT displays.

e  “Interfaces”

This tab is used to configure “non-CAN” and “non-LIN” interfaces included in the main board. These include

for example FlexRay, SENT and UART interfaces.

e  “Module slots”

In addition to the built-in interfaces the main board also includes some connectors where extension boards
providing additional interfaces like PMOD, CAN XL and Ethernet can plugged-in.

e “CAN”and “LIN”

The “CAN” and “LIN” tabs can be used to enable and configure each CAN and LIN channel separately.

R20UT5305ED0300 Rev.3.00
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4.2.3 Main Board Firmware Update
The main board includes a connector CN42, which can be used to update the firmware in RL78.

The firmware update is done using the Renesas Flash Programming software (RFP) and an E1 emulator, E2 emulator or
E2 emulator Lite being used as flash programmer.

Note

The E2 emulator is connected to CN42 using the conversion
adapter RTEOT00020KCAOOOO0OR. For programming RL78, switch
SW1 on the conversion adapter must be set to position 3.

Otherwise, RFP cannot connect to RL78.

pitch) connector conversion adapter
(top view)

20-pin (1.27-mm pitch) to 14-pin (2.54-mm /

The switch (SW1) must be in position 1 (labelled
“Other™) for RH850 or RX MCUs or in position 3
(labelled “RL78™) for RL78 MCUs.

To reprogram the RL78 firmware on the main board follow this procedure:
1. Connect emulator E1, E2 or E2 Lite to connector CN42.
2. Start RFP software.

3. Create a new project for RL78 in RFP. The exact processor type is determined automatically when RFP
connects to the target device on operation start.

4. There are 3 possibilities to provide the power supply to RL78:
o  From the USB connection of connector CN6 to the PC.
o  From the board power supply on connector CN38.

o  From the emulator. In this case power supply must be switched on in the “Connect settings” in the
RFP software.

5. Add the firmware file as “Program File” in RFP.

6. Push the “Start” button to execute the programming operation as defined in “Operation Settings”
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5. Peripheral Circuits

The main board includes driver hardware for various interfaces (e.g. CAN, LIN, FlexRay, Ethernet) which is necessary
to output the signals from the microcontroller to external hardware circuits. The microcontroller is mounted on a
piggyback board that can be connected to the main board.

5.1

Piggyback Board

The main board has four connectors CN1-CN4 for connecting piggyback boards with different microcontrollers to this
main board. However, up to now only the connectors CN1-CN3 are used by piggyback boards, and thus only these
three connectors are assembled on the main board.

Regarding the function on the piggyback board, please refer to the User's Manual of the selected piggyback board.

For a list of applicable piggyback boards please refer to the "Related products" list via the following link:
Y-COMMON-MB-T1-V1

5.1.1

Piggyback Board Connectors

The signals of each connector are summarized in the following tables.

Table 5.1 Piggyback Board Connector CN1 pin assignment

Pin | Main board function Pin | Main board function

1 VSYS5V0 2 VSYS5V0

3 VSYS5V0 4 VSYS5V0

5 RESET 6 NMI

7 WAKE 8 -

9 INTO 10 INT1

11 INT2 12 INT3

13 - 14 -

15 UARTOTX 16 UART1TX

17 UARTORX 18 UART1RX

19 LINOTX 20 LINTTX

21 LINORX 22 LINTRX

23 [ICOSCL 24 IIC1SCL

25 IICOSDA 26 IIC1SDA

27 CANOTX 28 CAN1TX

29 CANORX 30 CAN1RX

31 SENTORX 32 SENT1RX

33 SENTOSPCO 34 SENT1SPCO

35 - 36 -

37 - 38 -

39 - 40 -

41 FLXOTX 42 FLXOTXE

43 FLXORX 44 FLXSTPWT

45 FLX1TX 46 FLX1TXE

47 FLX1RX 48 FLXCLK

49 |- 50 |-
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Table 5.1 Piggyback Board Connector CN1 pin assignment (cont'd)

Pin | Main board function Pin | Main board function

51 ETHOMDIO 52 ETHOMDC

53 ETHORXDO 54 EHOTXDO

55 ETHORXD1 56 EHOTXD1

57 ETHORXD2 58 EHOTXD2

59 ETHORXD3 60 EHOTXD3

61 ETHORXCLK 62 ETHOTXCLK

63 ETHORXER 64 ETHOTXER

65 ETHOCRSDV 66 ETHOTXEN

67 ETHORXDV 68 ETHOCOL

69 ETHORESET 70 ETHOLINK

71 CANXLOTX 72 CANXL1TX

73 CANXLORX 74 CANXL1RX

75 CANXL2TX 76 CANXL3TX

77 CANXL2RX 78 CANXL3RX

79 ETHO_T1S_TX 80 ETH1_T1S_TX

81 ETHO_T1S_RX_MDC 82 ETH1_T1S_RX_MDC

83 ETHO_T1S_ED_MDIO 84 ETH1_T1S_ED_MDIO

85 DIGIO_0 86 DIGIO_1

87 DIGIO_2 88 DIGIO_3

89 DIGIO_4 90 DIGIO_5

91 DIGIO_6 92 DIGIO_7

93 DIGIO_8 94 DIGIO_9

95 DIGIO_10 96 DIGIO_11

97 DIGIO_12 98 DIGIO_13

99 DIGIO_14 100 |DIGIO_15

101 |- 102 |-

103 | MUXO 104 |MUX1

105 |MUX2 106 |-

107 |ADCO 108 |ADC1

109 |ADC2 110 |ADC3

111 |ADC4 112 |ADC5

113 |ADC6 114 |ADC7

115 |VDDIOF 116 |VDDIOF

117 |VSYS3V3 118 |VSYS3V3

119 |VSYS3V3 120 |VSYS3V3

121 |GND 122 |GND

123 |GND 124 |GND

125 |GND 126 |GND

127 |GND 128 |GND
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Table 5.2 Piggyback Board Connector CN2 pin assignment

Pin | Main board function Pin | Main board function
1 CAN2TX 2 CAN3TX
3 CAN2RX 4 CAN3RX
5 CAN4TX 6 CAN5TX
7 CAN4RX 8 CAN5RX
9 LIN2TX 10 LIN3TX
11 LIN2RX 12 LIN3RX
13 LIN4ATX 14 LINSTX
15 LIN4RX 16 LINSRX
17 LINGTX 18 LIN7TX
19 LIN6RX 20 LIN7RX
21 LINSTX 22 LIN9TX
23 LIN8RX 24 LIN9RX
25 LIN10TX 26 LINT1TX
27 LINT1ORX 28 LIN11RX
29 LIN12TX 30 LIN13TX
31 LIN12RX 32 LIN13RX
33 LIN14TX 34 LIN15TX
35 LIN14RX 36 LIN15RX
37 - 38 -
39 CAN12TX 40 CAN13TX
41 CAN12RX 42 CAN13RX
43 CAN14TX 44 CAN15TX
45 CAN14RX 46 CAN15RX
47 CANBTX 48 CAN7TX
49 CANBRX 50 CAN7RX
51 CANBTX 52 CAN9TX
53 CAN8RX 54 CANI9RX
55 CAN10TX 56 CANT1TX
57 CAN10RX 58 CAN1T1RX
59 - 60 -
61 LIN16TX 62 LIN17TX
63 LIN16RX 64 LIN17RX
65 LIN18TX 66 LIN19TX
67 LIN18RX 68 LINT9RX
69 LIN20TX 70 LIN21TX
71 LIN20RX 72 LIN21RX
73 LIN22TX 74 LIN23TX
75 LIN22RX 76 LIN23RX
77 - 78 -
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Table 5.2 Piggyback Board Connector CN2 pin assignment (cont'd)

January 24, 2025

Pin | Main board function Pin | Main board function
79 SFMAOCLK 80 SFMAOSSL
81 SFMAO0IO0 82 SFMAO0IO1
83 SFMAO0IO2 84 SFMAO0IO3
85 - 86 -
87 MMCAOCLK 88 MMCAOCMD
89 MMCAODATO 90 MMCAODAT1
91 MMCAODAT2 92 MMCAODAT3
93 MMCAODAT4 94 MMCAODAT5
95 MMCAODAT6 96 MMCAODAT7
97 - 98 -
99 ETH1MDIO 100 |ETH1MDC
101 |ETH1RXDO 102 |ETH1TXDO
103 |ETH1RXD1 104 |ETH1TXD1
105 |ETH1RXD2 106 |ETH1TXD2
107 |ETH1RXD3 108 |ETH1TXD3
109 |ETH1RXCLK 110 |ETH1TXCLK
111 |ETH1RXER 112 |ETH1TXER
113 |ETH1CRSDV 114 |ETH1TXEN
115 |ETH1RXDV 116 |ETH1COL
117 |ETH1RESET 118 |ETH1LINK
119 |- 120 |-
121 |GND 122 |GND
123 |GND 124 |GND
125 |GND 126 |GND
127 |GND 128 |GND
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Table 5.3 Piggyback Board Connector CN3 pin assignment

Pin | Main board function Pin | Main board function

1 Cslocso 2 CSIOCLK

3 Cslocs1 4 cslosl

5 CsSlIoCs2 6 CSI0SO

7 CSI0CS3 8 -

9 - 10 CSI1CS1

11 12S0TXD 12 12S1TXD

13 12SORXD 14 12S1RXD

15 I2SOBCLK 16 12S1BCLK

17 I2SOLRCLK 18 I2S1LRCLK

19 12SMCLK 20 -

21 CSI1CS2 22 CSI1CS3

23 - 24 CSI1CSo

25 - 26 DIGIO_24

27 - 28 CSI1SO

29 CSI1CLK 30 Csl1slI

31 - 32 _

33 MOTOADU 34 MOT1ADU

35 MOTOADV 36 MOT1ADV

37 MOTOADW 38 MOT1ADW

39 MOTORDCS1 40 MOT1RDCS1

41 MOTORDCS3 42 MOT1RDCS3

43 MOTORDCS2 44 MOT1RDCS2

45 MOTORDCS4 46 MOT1RDCS4

47 MOTORDCCOM 48 MOT1RDCCOM

49 MOTORDCRSO 50 MOT1RDCRSO

51 - 52 -

53 - 54 -

55 AD1_0 56 AD1_1

57 AD1_2 58 AD1_3

59 AD1_4 60 AD1_5

61 AD1_6 62 AD1_7

63 PWMO 64 PWM1

65 PWM2 66 PWM3

67 PWM4 68 PWM5

69 PWM6 70 PWM7

71 DIGIO_16 72 DIGIO_17

73 DIGIO_18 74 DIGIO_19

75 DIGIO_20 76 DIGIO_21

77 DIGIO_22 78 DIGIO_23
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Table 5.3 Piggyback Board Connector CN3 pin assignment (cont'd)

January 24, 2025

Pin | Main board function Pin | Main board function

79 ENCO 80 ENC1

81 MOTOERR 82 MOT1ERR

83 MOTOU_P 84 MOT1U_P

85 MOTOU_N 86 MOT1U_N

87 MOTOV_P 88 MOT1V_P

89 MOTOV_N 90 MOT1V_N

91 MOTOW_P 92 MOT1W_P

93 MOTOW_N 94 MOT1W_N

95 - 96 -

97 - 98 -

99 - 100 |ETHO_SO_P

101 |GND 102 |ETHO_SO_N

103 |AD2_0 104 |-

105 |AD2_1 106 |ETHO_SI_P

107 |AD2_2 108 |ETHO_SI_N

109 |AD2_3 110 |-

111 |AD2_4 112 |ETH1_SO_P

113 |AD2_5 114 |ETH1_SO_N

115 |AD2_6 116 |-

117 |AD2_7 118 |ETH1_SI_P

119 |GND 120 |ETH1_SI_N

121 |GND 122 |GND

123 |GND 124 |GND

125 |GND 126 |GND

127 |GND 128 |GND
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5.2 LIN Interfaces

The main board provides 24 LIN interfaces using NXP TJA1021 LIN transceiver.
Each LIN channel can be switched on separately using the main board configurator.
The 24 LIN interfaces are grouped in 6 blocks (numbered 1 to 6) with 4 channels (named LA, LB, LC, and LD) each.

The main board configurator can enable a feedback line between channel LA and channel LB and/or channel LC and
channel LD inside each LIN block.

Connector CN1_LA 1 (LINO, channel LA in block 1) can also be used as UART output. This can be selected by the
only jumper on this main board, jumper JP1. For details please see 5.2.3 LINO / UARTO selection.

Chapter 5.2.1 shows the circuit diagram of the LIN circuits.

Chapter 5.2.2 lists all connectors for the LIN interfaces and shows their pin configuration.

5.21 LIN Circuit Diagram

The LIN circuit diagram is split into three levels. Figure 5.1 to Figure 5.4 show the different levels.
Figure 5.1 is the top level. It shows 6 LIN blocks, where each block includes 4 LIN channels.
Figure 5.2 is the second level. It shows the details of a 4 channel LIN block except for the transceiver details.

Figure 5.3 and Figure 5.4 are the third level. They show the details of the LIN transceiver circuit. In version
D019712_06_VO02 the power supply LED has been added compared to version D019712 06 _VO01.
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Figure 5.2 Circuit diagram LIN transceiver block X4
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Figure 5.4 Circuit diagram LIN transceiver of board version D019712_06_V02 and later

5.2.2

LIN Interface Connectors

Each LIN interface has a separate connector. Table 5.4 shows which LIN interface uses which connector.

The pin configuration of each LIN interface connector is shown in 7able 5.5.

In addition to the LIN interface specific connectors each LIN interface block of 4 channels has a separate connector
which allows monitoring of the LIN signals before they enter the LIN transceiver. The pin configuration of these
connectors is shown in Table 5.6.

Table 5.4 LIN interface LINn and 10-pin connector CN1_Lx_y correspondence

LINNn CN1_Lx_y LINNn CN1_Lx_ y LINNn CN1_Lx_ y LINNn CN1_Lx_y
LINO CN1_LA_1 LIN1 CN1_LB_1 LIN2 CN1_LC_1 LIN3 CN1_LD_1
LIN4 CN1_LA_2 LIN5 CN1_LB_2 LING CN1_LC_2 LIN7 CN1_LD_2
LIN8 CN1_LA_3 LIN9 CN1_LB_3 LIN10 CN1_LC_3 LIN11 CN1_LD_3
LIN12 CN1_LA 4 LIN13 CN1_LB_4 LIN14 CN1_LC_4 LIN15 CN1_LD_4
LIN16 CN1_LA 5 LIN17 CN1_LB_5 LIN18 CN1_LC_5 LIN19 CN1_LD_5
LIN20 CN1_LA_6 LIN21 CN1_LB_6 LIN22 CN1_LC_6 LIN23 CN1_LD_6
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Table 5.5 LINn interface on 10-pin connectors CN1_Lx_y

CN1_LA_1 for LINO (UARTO0%) CN1_Lx_y (LINN) (see Table 5.4)
Pin |Function in LINO Function in UARTO Pin |Function
mode (JP1[2-3]) mode (JP1[2-1])
1 - - 1 -
2 (R1IN*) R1IN 2 -
3 GND TOUT 3 GND
4 - - 4 -
5 - - 5 -
6 GND GND 6 GND
7 LINO (LINO*) 7 LINn
8 - - 8 -
9 LINO_BAT (LINO_BAT™) 9 LINn_BAT
10 GND GND 10 GND
Note: * These signals are always connected to the related pin but may be irrelevant in the respective mode.

Table 5.6 Monitor connectors for LIN signals

Pin CN1_1 CN1 2 CN1_3 Cn1 4 CN1 5 CN1 6

1 LINO TX LIN4 TX LIN8 TX LIN12 TX LIN16 TX LIN20 TX
2 LINO_RX LIN4 RX LIN8_RX LIN12 RX LIN16_RX LIN20 RX
3 LINT TX LIN5S TX LIN9 TX LIN13 TX LIN17 TX LIN21 TX
4 LIN1T RX LIN5 RX LIN9 RX LIN13 RX LIN17 RX LIN21 RX
5 LIN2 TX LIN6 TX LIN10 TX LIN14 TX LIN18 TX LIN22 TX
6 LIN2 RX LIN6 RX LIN10 RX LIN14 RX LIN18 RX LIN22 RX
7 LIN3_TX LIN7 _TX LIN11_TX LIN15 TX LIN19 TX LIN23_TX
8 LIN3 RX LIN7 RX LIN11 RX LIN15 RX LIN19 RX LIN23 RX
5.2.3 LINO / UARTO selection

The connector CN1_LA 1 can be used as LINO or UARTO interface. The selection is done using jumper JP1.
e JPI[2-1]: CN1_LA 1isused as UARTO connector
e JP1[2-3]: CN1_LA 1isused as LINO connector

5.3 CAN Interfaces

The main board provides 16 CAN interfaces using Microchip ATA6561 CAN transceiver.
Each CAN channel can be switched on separately using the main board configurator.
The 16 CAN interfaces are grouped in 4 blocks (named C1 to C4) with 4 channels (named CA, CB, CC and CD) each.

The main board configurator can enable a loopback connection between channel CA and channel CB and/or channel
CC and channel CD inside each CAN block.

In the board configuration it is also possible to control the STB signal and to enable a bus termination resistor for each
CAN channel separately.

Chapter 5.3.1 shows the circuit diagram of the CAN circuits.

Chapter 5.3.2 lists all connectors for the CAN interfaces and shows their pin configuration.

5.3.1 CAN Circuit Diagram

Figure 5.5 to Figure 5.8 show the CAN circuit diagram. The circuit diagram is split into three levels.
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Figure 5.5 is the top level. It shows 4 CAN blocks, where each block includes 4 CAN channels.

Figure 5.6 is the second level. It shows the details of a 4 channel CAN block except for the transceiver details.

Figure 5.7 and Figure 5.8 are the third level. They show the details of the CAN transceiver circuit. As with the LIN
interface, in board version D019712 06 V02 a power supply LED has been added to the transceiver circuit compared
to board version D019712 06 _VO1.
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5.3.2 CAN Interface Connectors
Each CAN interface has a separate connector. 7able 5.7 shows which CAN interface uses which connector.
The pin configuration of each CAN interface connector is shown in Table 5.8.

In addition to the CAN interface specific connectors each CAN interface block of 4 channels has a separate connector
which allows monitoring of the CAN signals before they enter the CAN transceiver. The pin configuration of these
connectors is shown in Table 5.9.

Table 5.7 CAN interface CANn and connector CNm correspondence

CANn |CN1_Cx_Cy CANn |CN1_Cx_Cy CANn |CN1_Cx_Cy CANn |CN1_Cx_Cy
CANO |CN1_CA Ct CAN1 |CN1_CB_C1 CAN2 |CN1_cc_c1 CAN3 |CN1_CD_Ct
CAN4 |CN1_CA C2 CAN5 |CN1_CB C2 CAN6 |CN1_cC_C2 CAN7 |CN1_CD_C2
CAN8 |CN1_CA C3 CAN9 |CN1_CB C3 CAN10 |CN1_cC_C3 CAN11 |CN1_CD_C3
CAN12 |CN1_CA C4 CAN13 |CN1_CB C4 CAN14 |CN1_CC_C4 CAN15 |CN1_CD_C4

Table 5.8 CANn interface on 10-pin connectors CN1_Cx_Cy

Pin | Voltage Pin | Voltage
1 - 6 —

2 CANnNL 7 CANnH
3 —/GND_CAN* 8 —

4 - 9 -

5 - 10 GND

Note: * Enabled in the board configuration settings

Table 5.9 Monitor connectors for CAN signals

Pin CN1_Ci CN1_C2 CN1_C3 Cn1_c4

1 CANOTX CAN4TX CANS8TX CAN12TX

2 CANORX CAN4RX CAN8RX CAN12RX

3 CAN1TX CANSTX CANITX CAN13TX

4 CAN1RX CAN5RX CANIRX CAN13RX

5 CAN2TX CANGTX CAN10TX CAN14TX

6 CAN2RX CANGBRX CAN10RX CAN14RX

7 CAN3TX CANT7TX CAN11TX CAN15TX

8 CAN3RX CAN7RX CAN11RX CAN15RX
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5.4 CAN XL Modules

The main board has two connectors for external CAN XL modules. Each of the CAN XL modules can have 2 CAN

channels.

The connectors for the CAN XL modules are activated by the main board configurator.

Renesas prepares an extension board supporting CAN XL functionality named Y-COMMON-CANXL-NN.

It is also possible to use a CAN-FD board with this connector. The Renesas board supporting CAN-FD is Y-RH850-
CAN-FD-TJA1463. This board is available and it is described in chapter 5.4.1 CAN FD Board Y-RH850-CANFD-

TJA1463.

Figure 5.9 shows in the upper part the circuit diagram for CAN XL channels 0 and 1 and in the lower part the circuit

diagram for CAN XL channels 2 and 3.

CAN-XL
VSYS5V0
5.0V VSsYo§/5V0
R93 CAN'XL 0/1 VSYS3v3 | VSYS12V0
é 3.3V 12V QSH-030-01-L-D-A
= CN45
CANXLO1 VIO SEL - ol
LZT s VSISV ST CANXLORX i 333
. 6 5
VSYS5V0 H NTJD4152PT2G CANXLOTX H Sl 75
5.0V “ | o> 10 9 e%
, CANXLO_STB# 12 1S 11
TR26 14 13
© Lceo Ay IRZ6 oL CANXLO EN 16 159_139 15
74HC595PW VDDIOF_CANXLO1 18 17[17
7000 R 5 to1
u4 3.3VOR 5.0V CANXLO TERM 0 19[519
Q = 2 21| 2
TR _SPICFG SRO1 14 ps S . 4 23(523
SPICFG DS 1Z STCP L1 26 512 25(525
SPICFG SCK 1T SHCP Q[7..0]|s_SRO_CANXL01<7..0> CANXLO STB# 28 128 271527
CANXLO EN 30 130 29[529
™ SPICFG OE# 13 OE Z CANXLO TERM 32 31 (531
@ SPICFG SR0Z - CANXLOT LOOPBACK CANXLO1_LOOPBACK 34 2|34 33/ 33
10 MR_Z arsly 9 ANXL0T_GNDCTRL CANXLOT_GNDCTRL 36 2|36 35[2 35
A c
2 CANXL1 STB# [ 38 l3s 37537
5] CANXLT EN 4 40 39[539
o CANXLT TERM 5T} CANXLIRX 4 42 ey
44 Slag 43543
= op~foln) cof~fo| CANXL1TX 4 46 45( 45
o> 48 471547
MR19 MR21 CANXL1 STB# 50 2|50 49[549
100k 100k 52 51[3 51
CANXL1 EN 54 "S54 53[5 63
- - 56 55
CANXL1 TERM o 57 eﬁe 57
0 160 595 59
62 61
= 4 64 63
VSYS5V0
5.0V VSYS5V0
5.0V
- CAN-XL 2/3 VSYSav3 T VSYS12v0
< 3.3v 12V QSH-030-01-L-D-A
S T CNd6
1]
CANXL23 VIO SEL —ﬁ?}mzs VSYS3Vv3 SUT] CANXL2RX 4 s 323
3.3V 6 555
VSYS5V0 | NTUD4152PT2G X CANXLZTX ¢ Sle
5.0V > 10 9ls9
s CANXL2 STB# 12 1111
TR26 4 Jl14 13
2 LCGﬂ B ¥ 5190201 CANXL2 EN 16 159139 15
TAHCS9SPW  —T7o0n u VDDIOF_CANXL23 18 17[347
Us T 3.3VOR 5.0V CANXL2_TERM 0 Zl20 19[519
Q = 22 211521
N SPICFG_SRO0 14 ps £ 4 Sloa 231523
SPICEG DS 1Z STCP 26 )26 25(525
SPICFG_SCK ik SHCP Q[7..0|;_SRO_CANXL23<7..0> CANXL2 STB# 28 %28 27(a 27
CANXL2 EN 30 Sl30 29[529
TN SPICFG OF# 13 JoEz CANXL2 TERM 32 31531
@ SPICFG SROT - CANXL23 LOOPBACK CANXL23 LOOPBACK 34 Jl34 33[533
L 10 Imrz ars|,__ 9 CANXL23 GNDCTRL CANXL23_GNDCTRL 36 |36 35[0 35
- g CANXL3 STB# L 38 Sl3s 37(537
5 CANXL3 EN 4 40 39[539
- CANXL3 TERM SUT]_CANXL3RX 2 42 ey
44 Slag 43[543
= cof~foko cof~fol CANXL3TX 2 46 451245
= i Sl Sy
MR20 MR22 CANXL3 STB# 50 150 491g 49
100k 100k 52 511551
CANXL3 EN 54 Slsa 53[5 63
- - [ 56 Slse 55(3 65
CANXL3 TERM 58 |58 57(0 57
0 160 59[5 59
62 61
= 4 |64 63

Figure 5.9 CAN-XL connector circuit diagram

R20UT5305ED0300 Rev.3.00

RENESAS
January 24, 2025

Page 51 of 153



Main Board for RH850 and R-Car U5x 5. Peripheral Circuits

5.4.1 CAN FD Board Y-RH850-CANFD-TJA1463
The board Y-RH850-CAN-FD-TJA1463 can be used on the CAN XL connectors CN45 and CN46.
Figure 5.10 shows the circuit diagram of the CAN FD board Y-RH850-CANFD-TJA1463.

The CAN transceiver TJIA1463 is available in two different packages, SO14 and HVSON14. Devices in both packages
have the same pin configuration but different package sizes.

Below circuit diagram is for use of the smaller device TJA1463ATK in HVSON14 package.
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Figure 5.11 Y-RH850-CAN-FD-TJA1463 dimensions

54.2 CAN XL Board Y-COMMON-CANXL-NN

Renesas provides a universal board for CAN XL interfaces. The board is named Y-COMMON-CANXL-NN. It can be
equipped with CAN XL transceivers from various manufacturers.
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Figure 5.12 shows the circuit diagram for this board.
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Figure 5.12 Y-COMMON-CANXL-NN board circuit diagram
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Figure 5.13 Y-COMMON-CANXL-NN dimensions

Q)

5.5 FlexRay Interfaces

The main board provides 2 FlexRay interfaces using NXP TJA1080ATS FlexRay transceiver.
The FlexRay interfaces can be enabled and configured separately using the main board configurator.

The main board configurator also controls the bus termination circuit with the FLX0 TERM# and FLX1 TERM#
signals and the loop between FLEXRAY0 and FLEXRAY 1 using the FLX01 LOOP# signal.

5.5.1 Circuit Diagram

Figure 5.14 shows the connection of the main board configurator to the FlexRay circuit on board revision
D019712_06_VO01 and D019712_06_VO02.

Figure 5.15 shows the connection of the main board configurator to the FlexRay circuit on board revision
D019712_06_VO03.

Figure 5.16 shows the circuit diagrams of the FlexRay interfaces on board revision D019712 06 VOI.
Figure 5.17 shows the circuit diagrams of the FlexRay interfaces on board revisions D019712 06 V02 and later.
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5.5.2

FlexRay Connectors

Connections to the FlexRay interfaces are provided on connectors CN20 and CN21. Table 5.10 shows the pin
configuration of these connectors.

Table 5.10 FlexRay transceiver signal connectors

CN20 FlexRay Signal
1 NC

2 FLXO0_N
3 NC

4 FLX1_N
5 NC

6 NC

7 FLX0_P
8 FLX1_P
9 NC

10 GND

CN21 FlexRay Signal
1 NC

2 FLX_1N
3 NC

4 NC

5 NC

6 NC

7 FLX1_P
8 NC

9 NC

10 GND

Like the LIN and CAN interfaces described before, also the FlexRay circuit includes a connector to monitor the
interface signals before they are fed to the FlexRay transceivers. The monitor signals are provided in connector CN19.
Table 5.11 shows the pin configuration of CN19.

Table 5.11 Monitor connector CN19 for FlexRay signals

Pin

CN19

FLX0_RX

FLX0_TXE

FLX0_TX

FLX1_TX

FLX1_TXE

OB |WIN|[—~

FLX1_RX
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5.6 Ethernet Modules

The main board has three connectors for Ethernet modules. Two connectors support MII/SGMII. The third connector
supports two channels 10BASE-T1S.

5.6.1 Ethernet Modules Supporting MII/SGMII

The main board provides two connectors for MII/SGMII Ethernet modules. The list of applicable Ethernet modules is
shown in Table 5.12 Available Ethernet Modules. The extension boards must be ordered separately. Please refer to
chapter 1.5 Extension Boards for details.

Table 5.12 Available Ethernet Modules

Module Name Interface Ethernet PHY Connection
Y-COMMON-100BASE-TX- Mil Microchip LAN8700 100BASE-TX
LAN8700 (former Y-RH850- 10BASE-T

100BASE-TX-LAN8700)

Y-COMMON-1000BASE-T1- SGMII Marvell 88Q2112 100/1000BASE-T1

88Q2112 (former Y-RH850-
1000BASE-T1-88Q2112)

5.6.1.1 Circuit Diagram

Figure 5.18, Figure 5.19 and Figure 5.20 show the pin assignment on the connectors for Ethernet modules supporting
MII and SGMII on different main board revisions.
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Figure 5.18 Ethernet module connector circuit for MII/SGMIl compliant Ethernet modules of board
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Figure 5.19 Ethernet module connector circuit for MII/SGMII compliant Ethernet modules of board
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Figure 5.20 Ethernet module connector circuit for MII/SGMII compliant Ethernet modules of board
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Pin |Function

2 ETHORXDV
4 ETHORXD3
6 ETHORXD2
8 —

10 ETHORXD1
12 ETHORXDO
14 GND

16 ETHORXCLK
18 GND

20 -

22 -

24 -

26 ETHOCRSDV
28 ETHORXDV
30 ETHOCOL

32 GND

34 ETHOTXCLK
36 GND

38 ETHOTXEN
40 ETHO_SO_P
42 ETHO_SO_N
44 ETHO_SI_P
46 ETHO_SI_N
48 [ICOSDA_3V3
50 ETHORXER
52 [ICOSCL_3V3
54 VSYS3V3

56 VSYS3V3

58 VSYS3V3

60 VSYS3V3

62 GND

64 GND

5.6.1.2 Pin Assignments of MII/SGMII Ethernet Connectors

Table 5.13 Ethernet PHY (MII/SGMII) connector CN22 pin assignment

Pin |Function

1 — (MCLK_OUT_0%)

3 GND

5 GND

7 —

9 GND

11 -

13 GND

15 GND

17 — (MCLK_IN*)

19 ETHOTXEN

21 -

23 ETHOTXD3

25 GND

27 ETHOTXD2

29 GND

31 ETHOTXD1

33 -

35 ETHOTXDO

37 GND

39 -
(ETHOTXCLK can be connected if R117 is
assembled)
(GTXCLK_0%)

41 GND

43 ETHORESET

45 GND

47 ETHOMDIO

49 GND

51 ETHOMDC

53 ETHOTXER

55 INT2_E

57 VCC1V2

59 VCC1V2

61 GND

63 GND

Note: * These MIl signals are not connected on the main board.
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Table 5.14 Ethernet PHY (MIlI/SGMII) connector CN25 pin assignment

Pin |Function

2 ETH1RXDV
4 ETH1RXD3
6 ETH1RXD2
8 —

10 ETH1RXD1
12 ETH1RXDO
14 GND

16 ETH1RXCLK
18 GND

20 -

22 -

24 -

26 ETH1CRSDV
28 ETH1RXDV
30 ETH1COL

32 GND

34 ETH1TXCLK
36 GND

38 ETH1TXEN
40 ETH1_SO_P
42 ETH1_SO_N
44 ETH1_SI_P
46 ETH1_SI_N
48 [ICOSDA_3V3
50 ETH1RXER
52 [ICOSCL_3V3
54 VSYS3V3

56 VSYS3V3

58 VSYS3V3

60 VSYS3V3

62 GND

64 GND

Pin |Function

1 — (MCLK_OUT_2%)

3 GND

5 GND

7 GND

9 GND

11 GND

13 GND

15 GND

17 — (MCLK_OUT_1%)

19 ETH1TXEN

21 -

23 ETH1TXD3

25 GND

27 ETH1TXD2

29 GND

31 ETH1TXD1

33 -

35 ETH1TXDO

37 GND

39 -
(ETH1TXCLK can be connected if R118 is
assembled)
(GTXCLK_1%)

41 GND

43 ETH1RESET

45 GND

47 ETH1MDIO

49 GND

51 ETH1MDC

53 ETH1TXER

55 INT3

57 VCC1V2

59 VCC1V2

61 GND

63 GND

Note: * These MIl signals are not connected on the main board.
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5.6.1.3 Renesas Ethernet Board Y-COMMON-100BASE-TX-LAN8700
The picture below shows the circuit diagram of the Ethernet board Y-COMMON-100BASE-TX-LAN8700.
The base address of the Microchip PHY is 0x001F.

Note

The former name of this extension board was Y-RH850-100BASE-TX-LAN8700.

Please check the piggyback board schematic carefully to ensure that on the piggyback board all
necessary signals are connected from processor to the main board connector.
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Figure 5.21 Circuit diagram of Renesas Ethernet board Y-COMMON-100BASE-TX-LAN8700
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Figure 5.22 shows the physical dimensions of this
board.
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Figure 5.22 Y-COMMON-100BASE-TX-LAN8700
dimensions

5.6.1.4 Renesas Ethernet Board Y-COMMON-1000BASE-T1-88Q2112
Figure 5.23 shows the circuit diagram of the Ethernet board Y-COMMON-1000BASE-T1-88Q2112.
The base address of the Marvell PHY is 0x0000.

Note

The former name of this extension board was Y-RH850-1000BASE-T1-88Q2112.

Please check the piggyback board schematic carefully to ensure that on the piggyback board all
necessary signals are connected from processor to the main board connector.
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Figure 5.23 Circuit diagram of Renesas Ethernet board Y-COMMON-1000BASE-T1-88Q2112
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Figure 5.24 shows the physical dimensions of this 4 = 6
board.

1
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Figure 5.24 Y-COMMON-1000BASE-T1-88Q2112
dimensions

5.6.2 Ethernet Modules Supporting T1S

The main board has one connector for Ethernet modules supporting 10BASE-T1S standard. The T1S extension boards
must be ordered from Renesas separately. The T1S extension board utilizes a standard design that support T1S
transceivers of various manufacturers. Thus the extension boards don’t have a transceiver assembled.

The extension boards must be ordered separately. Please refer to chapter /.5 Extension Boards for details.
5.6.2.1 Circuit Diagram

Figure 5.25 shows the pin assignment on the connectors for Ethernet modules using I0BASE-T1S on the common main
board.
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Figure 5.25 Ethernet module connector circuit for 10BASE-T1S compliant Ethernet modules

5.6.2.2 Pin Assignments of T1S Ethernet Connectors

Table 5.15 Ethernet PHY (T1S) connector CN47 pin assignment |

Pin Function Pin |Function

1 - 2 GND

3 - 4 ETHO _T1S_TX

5 - 6 GND

7 - 8 ETHO_T1S_RX_MDC
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Table 5.15 Ethernet PHY (T1S) connector CN47 pin assignment (cont’d)

Pin |Function Pin |Function

9 - 10 GND

11 - 12 ETHO_T1S_RFU

13 - 14 GND

15 - 16 ETHO_T1S_ED_MDIO

17 - 18 GND

19 - 20 ETHO_T1S_WAKE

21 - 22 GND

23 - 24 VSYS12V0

25 - 26 VSYS5V0

27 - 28 VSYS3V3

29 - 30 VIO_T1S01

31 - 32 GND

33 - 34 ETHO1_T1S_RFUO

35 - 36 ETHO1_T1S_RFU1

37 - 38 GND

39 - 40 GND

41 - 42 ETH1_T1S_TX

43 - 44 GND

45 - 46 ETH1_T1S_RX_MDC

47 - 48 GND

49 - 50 ETH1_T1S_ED_MDIO

51 - 52 GND

53 - 54 ETH1_T1S_WAKE

55 - 56 GND

57 - 58 ETH1_T1S_RFU

59 - 60 GND

61 GND 62 GND

63 GND 64 GND
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5.6.2.3 Circuit Diagram of Renesas Ethernet Board Y-COMMON-10BASE-T1S-NN
Figure 5.26 shows the circuit diagram of the Ethernet board Y-COMMON-100BASE-T1S-NN.

Note

Please check the piggyback board schematic carefully to ensure that all necessary signals are
connected from the microcontroller to the main board connector on the piggyback board.
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Figure 5.27 shows the physical dimensions of this board.

Figure 5.27 Y-COMMON-10BASE-T1S-NN
dimensions
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5.7 SENT (Single Edge Nibble Transmission) Interfaces

The main board provides the connectors CN11 and CN101 for connecting two SENT interfaces. The SENT extension
boards must be ordered from Renesas separately. Please refer to chapter 1.5 Extension Boards for details.

The SENT interfaces are controlled by the main board configurator. Figure 5.28 shows the connections of the board
configurator.

Figure 5.29, Figure 5.30 and Figure 5.31 show the SENT interface circuit on different main board revisions.

The main board also has an additional connector CN10, where the signals coming from the microcontroller for both
interfaces can be monitored.
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Figure 5.28 SENT interface configurator
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Figure 5.29 SENT interfaces of board version D019712_06_V01
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Figure 5.30 SENT interfaces of board version D019712_06_V02
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5.71 SENT Interface Connectors

Table 5.16 SENT interfaces connectors CN11, CN101

CN11 (SENTO) CN101 (SENT1)
Pin |Function Pin |Function

1 Bus Power / Programming Power SENTO 1 Bus Power / Programming Power SENT1
2 - 2 _

3 - 3 -

4 - 4 -

5 GND 5 GND

6 GND 6 GND

7 - 7 -

8 SENT_RX_ 0 8 SENT_RX_1
9 - 9 -

10 GND 10 GND

Table 5.17 SENT monitor connector CN10

CN10

Pin Function

1 SENTORX

2 SENTOSPCO
3 SENT1RX
4 SENT1SPCO

5.8 UART Interfaces

The main board provides two UART interfaces.

The UARTO interface uses connector CN1_LA 1 and shares this with the LINO interface. The jumper JP1 selects the
interface to be connected to CN1 LA 1:

e JPI[1-2]: UARTO

e JPI[2-3]: LINO
UART!]1 uses an FTDI chip to provide an USB interface on connector CN6.
On main board version D019712 06 V01 the USB interface uses a Micro-AB type USB 2.0 connector.
On main board version D019712 06 V02 the USB interface uses a Type-C (USB-C) USB connector.
The FTDI chip provides two virtual COM ports to the connected PC.
One virtual COM port is used by the microcontroller on the connected piggyback board as UARTI.

The second virtual COM port is the communication port for the RL78 on the main board. This communication port is
used for board configuration. Refer to chapter 4 Main Board Configuration for details.

The board configurator can enable and control UARTO and UART! interface.

R20UT5305ED0300 Rev.3.00 :{EN ESNS Page 68 of 153
January 24, 2025



Main Board for RH850 and R-Car U5x

5. Peripheral Circuits

5.8.1 Circuit Diagram

Figure 5.32 and Figure 5.33 show the circuit diagrams for UARTO and UART]1.
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5.8.2 UART Connector

UART! provides two connectors for UART interfaces.

CN1 LA 1 isused for the UARTO interface.

CNG6 is the USB connector for the UART] interface.

In addition, connector CN12 can be used to monitor the UART signals of UARTO and UART].
Table 5.18 LINO / UARTO interface on 10-pin connectors CN1_LA_1

CN1_LA_1 for LINO / UARTO
Pin | Function in LINO Function in UARTO
mode (JP1[2-3]) mode (JP1[2-1])
1 - -
2 (R1IN*) R1IN
3 GND T10UT
4 - -
5 - -
6 GND GND
7 LINO (LINO™)
8 - -
9 LINO_BAT (LINO_BAT™)
10 |GND GND
Note: *

These signals are always connected to the related pin but may be irrelevant in the respective mode.

Table 5.19 USB connector CN6 on board version D019712_06_V01

Pin |Function Pin |Function
1 USBVBUS 4 -

2 USBDM 5 GND

3 USBDP

Table 5.20 USB connector CN6 on board version D019712_06_V02 and later

Pin |Function Pin |Function
A1 GNDIO0] B1 GNDI[2]
A4 | V-BUSIO] B4 |V-BUS|2]
A5 | CC1 B5 |CC2
AB DP1 B6 DP2
A7 DN1 B7 DN2
A8 |SBU1 B8 |SBU2
A9 | V-BUSI3] B9 |V-BUS[1]
A12 |GND[3] B12 |GND[1]
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Table 5.21 UART monitor connector CN12

Function

UARTOTX

UARTORX

UART1TX

UART1RX

5.9

The main board includes 8 connection cables from 10-pin DIL to 9-pin
D-SUB, which can be used for CAN, LIN, FlexRay, UARTO and SENT

connections to external hardware.

The DIL connector can be plugged-in to the connectors for the
corresponding interfaces.

Table 5.22 shows the connection between the 10-pin connector and the
9-pin D- SUB connector, and the functions when the cable is connected

to any of the interface ports providing 10 pin DIL connector.

Connection Cable for Various Interfaces

Figure 5.34 Interface cable

Table 5.22 Connection between 10-pin connector and 9-pin D-SUB connector

Pin no. on

Pin no. on

Function
DIL D-SUB
connector | connector || |\p (n=0-23) CANn (n=0-15) |[FLEX0/FLEX1 SENTO / SENT1 UARTO
1 1 - - - DIGIO_16 (CN11, |-
SENTOIO_EN# is
enabled)
DIGIO_17 ( CN101,
SENT1IO_EN# is
enabled )
2 2 (R1IN, only CN14, | CANNnL FLXO_N (CN20) - R1IN (RxD)
not used for LIN) FLX1_N (CN21)
3 3 GND (if JP9[2-3] is | GND (when jumper |— - T10UT (TxD) (if
set) is closed) JP1[1-2] is set)
4 4 - - FLX1_N (CN20) - -
—(CN21)
5 5 - - - GND -
6 6 GND - - GND GND
7 7 LINn CANNH FLXO0_P (CN20) - (LINO, not used for
FLX1_P (CN21) UART)
8 8 - - FLX1_P (CN20) SENT_RX_0 -
- (CN21) (CN11)
SENT_RX_1
(CN101)
9 9 LINn_BAT - - - (LINO_BAT, not
used for UART)
10 - GND GND GND GND GND
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5.10 Serial Flash Memory

The main board is prepared to assemble a serial flash memory IC as IC50 on the lower side of the pcb. This IC is not
assembled in production.

Figure 5.35 and Figure 5.36 show the circuit diagrams for the serial flash memory IC.
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Figure 5.35 SFMA circuit of board version D019712_06_V01

VSYS3V3
33V

SFMA

VSYS3V3_SFMA
33V

R258

51 VSYS3V3
idt_gs3vh125 33V
SFMA EN# 2 JoE# vce
i 2foen)
OE#(3]
S SJOE#4] “Tioon
FMAQIO: 3 JJAM] Y] b4
= EL =
A3 Y
Ao 14 e viap13
" SFMAOSSL NC. A1 8
GND[ 8 ?
153 VSYS3V3 SEMAORESET#
= idt_gs3vh125 3.3V VSYS3V3_SFMA
2 JoE#1] vee 33V 14 NC
B oE 2t VSYS3V3_SFMA
T15 5oe(a] Tioon 33
3 A vinl4
16 2 Y2 70
A3 Y[
145:: A4l Y4 ﬁs c210
T00n
“CE'NE*E [ REsET s =

Figure 5.36 SFMA circuit of board version D019712_06_V02 and later

R20UT5305ED0300 Rev.3.00 REN ESNS Page 72 of 153
January 24, 2025



Main Board for RH850 and R-Car U5x

5. Peripheral Circuits

5.11 MicroSD Card Interface

The main board provides a MicroSD card socket on connector CN57. The MicroSD card interface is enabled by the

main board configurator.

Figure 5.37 and Figure 5.38 show the circuit diagrams for the MicroSD card interface.
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Figure 5.37 MicroSD card circuit of board version D019712_06_V01
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5.12 Display

The main board provides connectors for two different displays. Only one display can be used at a time.
Display 0 is a 2.8” TFT display with touch functions for use by the microcontroller on the piggyback board.
Display 1 is a 0.96” OLED display for use by the configuration processor RL78.

5.12.1 TFT Display

The main board is equipped with the sockets CN30 — CN33 to connect a display module. The connection is designed to
be used with the Arduino display with capacitive touch by Adafruit (product ID 1947). The TFT display board must be
ordered from Renesas separately. Please refer to chapter 1.5 Extension Boards for details.

The TFT can be used by the microcontroller on the piggyback board. To use the TFT display from the microcontroller
on the piggyback board the I2C level shifter must be enabled by the main board configurator.

5.12.1.1 Circuit Diagram
Figure 5.39 shows the connectors for the TFT display.
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Figure 5.39 Touch screen circuit diagram

5.12.1.2 Usage Information
The 2.8 display is equipped with a capacitive touch controller FT6206.

This touch controller can be controlled via I°C interface. The IC interface it is enabled on the display PCB by
connecting the solder bridges for SDA and SCL signals. These bridges are marked with a blue circle in the circuit
diagram below.

The following documents are available on the internet to set up the display:

e FT6x06_AN public_ver0.1.3.pdf (Application Note for FT6x06 CTPM from FocalTech)

e FT6x06+Datasheet v0.1 Preliminary 20120723.pdf (Self-Capacitive Touch Panel Controller)

o  Adafruit-2-8-tft-touch-shield-v2.pdf (Adafruit 2.8” TFT Touch Shield v2 from Adaftruit learning system)
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Figure 5.40 Touch display

5.12.1.3 Touch Display Connectors

Table 5.23 Touch Display connectors CN30 to CN33 pin assignment

CN30 CN31 CN32 CN33
Pin | Function Pin | Function Pin | Function Pin | Function
1 - 1 CSI1CS3 1 - 1 -
2 - 2 DIGIO_24 2 - 2 GND
3 - 3 CSI1CSs2 3 - 3 GND
4 - 4 CSI1SO 4 - 4 VSYS5V0
5 CSI1CSs1 5 CsI18I 5 IICOSDA_5V! 5 VSYS3V3
6 CSI1CSs2 6 CSIM1CLK_D' 6 IICOSCL_5V! 6 DIGIO_4
7 - 7 - 7 —
8 - 8 - 8 _
9 _
10 |-
Notes: ' These signals can be switched on/off by the main board configurator
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5.12.2 OLED Graphic Display

The starter kit includes an Adafruit 0.96” monochrome OLED display.

Figure 5.41 and Figure 5.42 show the circuit diagram of the display connection and the display.
The display is controlled via I12C bus. The 12C address of the display is 0x7A.
The reset input to the display is only connected on board version D017871 06 VO03.

Display 1 VSYS5V0
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CN7

N IICOSDA 5V (RIICOSDA) 1 1
el ICOSCL 5V (RIICOSCL) 2 2
Va: { __ Display DC 3 3
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B ADC<2> 5 1a
Bl ) 7 6

8 8

Figure 5.41 OLED display connection of board version D019712_06_V01
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Figure 5.42 OLED display connection of board version D019712_06_V02 and later
Table 5.24 Display connection

Pin Function Main Board Signal
1 SDA IICOSDA_5V (RIICOSDA)
2 SCL [ICOSCL_5V (RIICOSCL)
3 DC/SA0_5V0 Display_DC
4 RST_5V0 Display_RST
5 CS_5V0 Display_CS
6 3Vv3 ADC_2
7 VCC VSYS5V0
8 GND GND
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5.13 PMOD Interfaces

The main board includes two PMOD interfaces. Each interface uses a 12-pin connector.

The interfaces support 4 different output configurations:
e Expanded SPI (type 2A)
e Expanded UART (type 3A)
e Expanded I2C (type 6A)
e IS Codec (type 7)

The PMOD outputs are configured using the main board configurator.

Table 5.25 and Table 5.26 show the pin configurations of the PMOD connectors.

Figure 5.43 shows the PMOD configuration signals, Figure 5.44 shows the PMOD circuit diagrams.
Table 5.25 PMODO pin configuration

Pin Exp. SPI (type 2A) Exp. UART (type 3A) Exp. 12C (type 6A) 12S Codec (type 7)
PMOD signal MCU PMOD signal MCU PMOD signal MCU PMOD signal MCU
signal signal signal signal
1 Cs CSIOCSO |CTS (GPIO) |CSIOCSO |NC (INT) INT1 LRCLK I2SOLRCLK
2 MOSI CSI0OSO | TXD LINATX_P [NC (RESET) |LIN4ATX_P |DAC DATA 12S0TXD
3 MISO CsloslI RXD LINARX_P | SCL IIC1SCL |ADC DATA 12SORXD
4 SCK CSIOCLK |RTS (GPIO) |lIC1SDA |SDA IIC1SDA |BCLK 12S0BCLK
PMODO
5 GND GND GND GND GND GND GND GND
6 VCC VSYSPMODO | VCC VSYSPMODO | VCC VSYSPMODO | VCC VSYSPMODO
7 GPIO (INT) INT1 GPIO (INT) INT1 GPIO DIGIO_16 |GPIO DIGIO_16
8 GPIO (RESET) | DIGIO_17 | GPIO (RESET) | DIGIO_17 |GPIO DIGIO_17 |GPIO DIGIO_17
9 GPIO (CS2) |CsloCs1 |GPIO DIGIO_18 |GPIO DIGIO_18 | GPIO (MCLK) [12SOMCLK
10 |GPIO(CS3) |CSI0CS2 |GPIO DIGIO_19 |GPIO DIGIO_19 |GPIO DIGIO_19
11 |GND GND GND GND GND GND GND GND
12 |vceC VSYSPMODO | \VCC VSYSPMODO | VCC VSYSPMODO | VCC VSYSPMODO
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Table 5.26 PMOD1 pin configuration

Pin Exp. SPI (type 2A) Exp. UART (type 3A) Exp. 12C (type 6A) 12S Codec (type 7)
PMOD signal MCU PMOD signal MCU PMOD signal MCU PMOD signal MCU
signal signal signal signal
1 Cs CSI1CS0 [CTS (GPIO) |[CSI1CS0 [NC (INT) INT2_P LRCLK I281LRCLK
2 MOSI CSI1SO |TXD LINSTX_P [NC (RESET) |CSI1SO |DAC DATA 12S1TXD
3 MISO CsI18I RXD LINSRX_P | SCL IIC1SCL |ADC DATA 12S1RXD
4 SCK CSICLK_P |RTS (GPIO) |NC SDA IIC1SDA |BCLK 12S1BCLK
5 GND GND GND GND GND GND GND GND
6 VCC VSYSPMOD1 | VCC VSYSPMOD1 | VVCC VSYSPMOD1 | VCC VSYSPMOD1
7 GPIO (INT) INT2_P GPIO (INT) INT2_P GPIO DIGIO_20 |GPIO DIGIO_20
8 GPIO (RESET) | DIGIO_21 | GPIO (RESET) | DIGIO_21 |GPIO DIGIO_21 |GPIO DIGIO_21
9 GPIO (CS2) |DIGIO_22 |GPIO DIGIO_22 |GPIO DIGIO_22 |GPIO (MCLK) |12S1MCLK
10 |GPIO (CS3) |DIGIO_23 |GPIO DIGIO_23 |GPIO DIGIO_23 |GPIO DIGIO_23
11 |GND GND GND GND GND GND GND GND
12 |vCceC VSYSPMOD1 | VCC VSYSPMOD1 | VVCC VSYSPMOD1 | VCC VSYSPMOD1
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5.14 RGB llluminated Rotary Encoder

The main board is equipped with a rotary encoder switch IC22 that has an illuminated transparent shaft.
The encoder is enabled using the board configuration tool.

The push button is connected to interrupt signal INT3. As INT3 can be used for both the encoder push button and the
Ethernet 1 interface board revision D019712 06 V03 offers a possibility to active one of the 2 sources using the Main
Board Configurator software. In earlier board revisions both interrupt inputs are connected to the processor on the
connected piggyback board in parallel.

The encoder signals are output to the signals ENCO and ENCI.

The illumination of the encoder shaft uses RGB LEDs. These are controlled from ports DIGIO 13, DIGIO 14 and
DIGIO_15.

The PWM outputs for the RGB LEDs are fed back to the microcontroller using the analog inputs AD1 0, AD1 1 and
AD1 2.

Figure 5.45, Figure 5.46 and Figure 5.47 show the circuit diagrams for the rotary encoder on different main board
revisions.
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Figure 5.47 Rotary Encoder of board version D019712_06_V03

5.15 LED CSI Driver for LED Ring Indicator

The main board provides a LED ring indicator with 16 blue LEDs.

The ring indicator’s 16 LEDs are located around the rotary encoder switch.

They are controlled by an LED driver with CSI interface.

The LED driver is controlled by the main board configurator.

Figure 5.48 and Figure 5.49 show the circuit diagrams of the circular LED circuit.
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Figure 5.48 LED CSiI driver for LED ring indicator of board version D019712_06_V01
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The main board incorporates connector CN27, which can be used to monitor the CSI signals.

Table 5.27 Serial interface connection

Pin Board signal CSl driver signal Description

1 CSIOLE LAT Data strobe

2 CSIOOE# BLNK Output enable

3 CSIOCLK MCLK Clock input

4 CSI0SO MOSI Serial data output
5 CSlosi MISO Serial data input

5.16 Motor Control Circuit

The main board has two connectors to connect to external motors.

Both motor connectors are connected permanently and do not need to be enabled using the main board configurator.

Motor 0 includes 3 LEDs (LED29, LED30, LED31) to monitor the motor control signals. On main board versions
D019712 06 V01 and D019712_06 V02 these LEDs are always connected to the motor control signals. On main

board version D019712 06 V03 the LEDs are activated by the Main Board Configurator.

Figure 5.50 and Figure 5.51 show the circuit diagram of motor 0 on different main board revisions, Figure 5.52 shows
the connector for motor 1 on all board revisions.

Figure 5.50 shows the circuit diagram of motor 0 on main board revision D019712 06 V01 and D019712 06 V02.

Figure 5.51 shows the circuit diagram of motor 0 on main board revision D019712 06 VO03.

Figure 5.52 shows the connector for motor 1 on all main board revisions.
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5.17 Resolver Circuit

The main board includes a resolver circuit. It is enabled and controlled by the main board configurator.

Figure 5.53 shows the control signals of the main board configurator used to configure the resolver circuit on board
revisions D019712 06 V01 and D019712 06 _VO02.

Figure 5.54 shows the control signals of the main board configurator used to configure the resolver circuit on board
revision D019712 06 _VO03.

Figure 5.55 shows the resolver circuit diagram of the resolver circuit on board revisions D019712 06 V01 and
D019712_06_VO02.

Figure 5.56 shows the resolver circuit diagram of the resolver circuit on board revisions D019712 06 V01 and
D019712_06_V02.

VSYS5V0
sov o
4
< lewe A H N .
G e [ e (L o
g MR14 VR16
T _SPICFG SR04 14 ps S
SPICFG DS 12|stcp = wflolo wl~folo
SPICFG SCK TTJSHCP  Qr7.01)_ SRO RSLVO<7.0 RSLV0S1S3 ENO# s
RSLV0S254 ENO#
R SPICFG OE# 13 Joez RSLV0S153 EN1#
SPICFG SROB - RSLV0S254_ENT#
10 Jwz arsl__ 9 DCIRSO ENTE
-] RDCIRSO EN2H
& RDC3COM EN#
i RDCIVREF_ENZ
VSYS5V0
sov
4
< otos —fnfeols wfesfeo
e L0 U e
g MR13 MR15
14 <
TS = el el
TT_JJsHCP  Qp7.0]s_ SRO RSLVO<1S. RSLVSIM_EN
(7.0 SLVSIV ENF
13 Joez 0 SLVSIM360 It
0 - . 1 RSLVSIM090 Fser
VR Z ars 2 RSLVSIN180
g 3 RSLVSIM270 [oLoA,
[C]
4

Figure 5.53 Resolver enable signals of board version D019712_06_V01 and D019712_06_V02
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5.18 Interrupt Push Buttons

Two push buttons are available to trigger the interrupts NMI and INTO:
e  Push button SW52 issues an NMI signal
e  Push button SW53 issues an INTO signal
The pin header CN49 can be used to output the signals to some other external hardware.

Figure 5.57 shows the circuit diagram of the interrupt switches.
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5.19 A/D Measurements

The main board includes 2 potentiometer circuits in order to provide variable voltage levels on the ADC[1:0] signals as
inputs to the microcontroller’s A/D Converter.

o POTII generates a signal for ADC[0].

o POTI2 generates a signal for ADC[1].

The analog voltages can be checked on CN34 pin header.

The voltage can be adjusted between VDDIOF ADC and GND.

The AD inputs are enabled using the main board configurator.

Figure 5.58 and Figure 5.59 show the A/D measurement circuit.
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Figure 5.59 A/D measurements of board version D019712_06_V02 and later
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Main Board for RH850 and R-Car U5x 5. Peripheral Circuits

5.20 Signal LEDs

Four blue LEDs are provided to allow visual outputs of four signals.

The four signal LEDs can be driven by DIGIO[3:0] signals or signals from the pin header CN8.
The signal LEDs are enabled by the main board configurator.

Table 5.28 shows the signals and the pins which the signal LEDs are connected to.

Figure 5.60 shows circuit diagram for the signal LEDs.

Table 5.28 LED signal connection

LED Signal name Connector
LED20 DIGIO[0] CN8 pin 1
LED21 DIGIO[1] CN8 pin 2
LED22 DIGIO[2] CN8 pin 3
LED23 DIGIO[3] CN8 pin 4
VSYS5V0
5.0v
e  Oignal LED
8 VSYS3V3 e
o i‘é:taésavMZS 163 3V g z
LI <0> OE#{1] VCC
% [EDENED 83%1 10153 = VSYS5V0
[ED ENFE OE#] Toon sV
0 Al1] yi)ls_4
1 Al2] YiRI_7
2 i A NG|
DIGIO<3..0> 8 1 Al vl = R68
T N w@ogj MR18
I? 100k
L TR13 L TR16
= $11902DL $11902DL
Figure 5.60 Signal LEDs
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5.21 12S Interface

The main board provides two Serial Sound Interfaces (SSIF) on the PMOD connectors. For this the main board includes
a connector for a module that implements the master clock generation.

Figure 5.61 shows circuit diagram for the clock module connector.

Table 5.29 Connector for master clock generator module

Pin Signal name Function

1 PWMO PWM output from main board to module

2 VSYS3V3 Supply voltage

3 IICOSCL_3V3 12C interface to module

4 IICOSDA_3V3

5 GND GND

6 12SOMCLK Clock signal from module to PMODO pin 9

7 12SMCLK Clock signal from module to piggyback connector
CN3 pin 19

8 12S1MCLK Clock signal from module to PMOD1 pin 9

12S MCLK

VSYS3v3
3.3v header 8way
50

-2 T
1ICOSCL_3V3
% 1ICOSDA 3V3
12S0MCLK
T2SMCLK
el |25 TMCLK 8
oUT

EREEETL R
Z

Figure 5.61 Connector for master clock generation
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5.22 1IC Level Shifter

The main board has a level shift circuit, which can be used to change the signal level for [ICO coming from the
piggyback board (connectors CN1[23] and CN1[24]). The level shifter is enabled using the main board configurator.

The level shifter takes care that the peripheral circuits on the main board get 5.0V or 3.3V IIC signals depending on
their requirements.

Figure 5.62 and Figure 5.63 show the circuit diagrams for the clock module connector.

[ICO Level shifter — vexw
& &

Rl
==

}TRN
NTJD4152PT2G

1ICO_EN
@ 1ICOSCL 5V

igoscL
TICOSDA EN
TR14 -
51190201
SOF]._ICOSDA 5 JIT
e TR14 gl 5
e 1190201 eSS
L Segl
= NEES
gege
1 vsys3v3
= 33V
e
IR
licoscL 5v JIL licoscL 33
TR15
COSDA SV« TXT Sie02n ICOSDA 3v3
. SJIT OUT
Al “TR15
RS $119020L s|ds
x2S
Sadl
g8
O« O«

Figure 5.62 IIC level shift circuit of boardversion D019712_06_V01
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Figure 5.63 IIC level shift circuit of boardversion D019712_06_V02 and later
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6. Precautions

6.1 Resolver Circuit

The signal quality of the resolver circuit output signal may not be sufficient for the resolver to digital converter in the
processor of the connected piggyback board to work properly.

If needed instructions how to rework the main board can be provided separately.

Affected boards: All boards up to version D019712 04 V0202.

Improved boards: Boards from D019712_04 V0300 onwards.
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7. Mechanical Dimensions
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R20UT5305ED0300 Rev.3.00 RENESAS Page 92 of 153

January 24, 2025



Main Board for RH850 and R-Car U5x 7. Mechanical Dimensions

= 28 g O
I - ‘ s¥adatat
b 2 ()13

@
‘ O g S JE%‘M -
Bt B @

G502

9%
BHHHU

g =

i

P
]
e
=

o]
ol e =
& o -
© L]
L (m—— i =
3 i “‘m T
- . pet] i
o e o by
b
[ AN -
e B2 g
& %
< lol, e e
@ - o [
P - 249 Lrom
iy
Siea)
3 [/
[C41 @
(2]
I s o
-0 s
© = o|
1o : :
© (=]
H )
) o
J%
549
1o =
,i@ B
[
; NS

..is @g.ig%s LR ERitH iﬂiﬁ iﬁiﬂ iﬁig

I T;@f;:s fic g2} [ugIfzf cugs i o037 IZF RO33ICE e IE CRx Ef
Lo e (o] (o) o) o] T P P 'CEMM g
oS e " ee o oo U e e L TR s " S S
SO IR o R o A oA I
(ol A b oS i e e e B P
T A AR TS AR e A I = o
s Mi!ki.wi.ﬂi!kﬁ.H%ﬁMﬂHM%LMNJﬂ
@ H g el = = = = = I @
Figure 7.2 Mechanical dimensions of board version D019712_06_V02
R20UT5305ED0300 Rev.3.00 :{ENESAS Page 93 of 153

January 24, 2025



Main Board for RH850 and R-Car U5x

7. Mechanical Dimensions
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Figure 7.3 Mechanical dimensions of board version D019712_06_V03
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8. Schematics

CAUTION

The schematics shown in this document are not intended to be used as a reference for mass
production. Any usage in an application design is in sole responsibility of the customer.

The following components described in the schematics of Y-COMMON-MB-T1-V1 are not assembled and are not
provided with the board upon delivery:

« Capacitors: C7_1,C7_2,C7_3,C7_4,C7.5,C7_6,C8 1,C8 2, C8_3,C8 _4,C8_5,C8 6, C157

e Resistors: R117, R118, R195, R213, R215, R216, R238,R9 LA 1,R9 LA 2,R9 LA 3,R9 LA 4,R9 LA 5,
R9 LA 6,R9 LB 1,R9 LB 2,R9 IB 3,R9 IB 4,R9 LB 5,R9 LB 6,R9 LC 1,R9 LC 2,R9 LC 3,
R9 LC 4,R9 LC 5,R9 LC 6,R9 LD 1,R9 LD 2,R9 LD 3,R9 LD 4,R9 LD 5,R9 LD

o Serial flash memory IC: IC50

e Connector: CN4

R9
9

The above components are crossed out in the schematics.

The following components described in the schematics are provided with but not mounted on the board upon delivery:

e 1 jumper, 2.54 mm, black

On board version D019712 06 V02 these additional components are not assembled and are not provided with the
board upon delivery:

e Resistors: R244, R245, R294, R295, R313, R314
e Connector: CN39

On board version D019712_06 V03 these additional components are not assembled and are not provided with the
board upon delivery:

o Resistors: R244, R245, R313, R314
e Connector: CN39

The above components are crossed out in the schematics.
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8.1.3

Page 3: Voltage-/Signal LEDs / lIC0 / Board Configurator
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8.1.5 Page 5: UART
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8.1.6

Page 6: CAN (XL)
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8.1.7 Page 7:
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Main Board for RH850 and R-Car U5x

8. Schematics

8.1.8 Page 8:

Ethernet / SD-SFMA / 12S
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Main Board for RH850 and R-Car U5x

8. Schematics

8.1.9 Page 9: Encoder / LED CSI-Driver
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Main Board for RH850 and R-Car U5x

8. Schematics

8.1.10 Page 10: Display / Interrupt / A/ID Measurement
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Main Board for RH850 and R-Car U5x

8. Schematics

8.1.11 Page 11: Resolver
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Main Board for RH850 and R-Car U5x

8.1.12 Page 12: Motor

8. Schematics
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Main Board for RH850 and R-Car U5x

8. Schematics

8.1.13 Page 13: PMOD
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Main Board for RH850 and R-Car U5x

8. Schematics

8.1.14 Page 14: Piggyback Board Connectors / Multiplexer
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Main Board for RH850 and R-Car U5x

8. Schematics

8.1.15 Page 15: LIN Transceiver X4
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Main Board for RH850 and R-Car U5x 8. Schematics

8.1.16 Page 16: LIN Transceiver
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Main Board for RH850 and R-Car U5x

8. Schematics

8.1.17 Page 17: CAN Transceiver X4
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Main Board for RH850 and R-Car U5x

8. Schematics

8.1.18 Page 18: CAN Transceiver
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8. Schematics
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.2

Page 2: Power Supply
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.3 Page 3:

Voltage-/ Signal LEDs / 1IC0 / Board Configurator
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Main Board for RH850 and R-Car U5x 8. Schematics

8.2.4 Page 4: LIN/ SENT Interface
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Main Board for RH850 and R-Car U5x

8.2.5

8. Schematics

Page 5:

UART Interface
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.6 Page 6: CAN (XL) Interface
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Main Board for RH850 and R-Car U5x 8. Schematics

8.2.7 Page 7: FlexRay Interface
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.8 Page 8:

Ethernet / SD Card / SFMA / 12S Interface
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Main Board for RH850 and R-Car U5x 8. Schematics

8.2.9 Page 9: Encoder / LED CSI Driver
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.10 Page 10: Display/ Interrupt/ A/D Measurement
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.11 Page 11: Resolver
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.12 Page 12: Motor
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.13 Page 13: PMOD Interface
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.14 Page 14: Piggyback Connectors / Multiplexer

1 \ \ ; : : ; :
o ag ow A
Shamooeon VSISO hamooreon Shomorron
12 0 e _ 2 ne
g =S s T oo = o
e s reser 8 o 0o 4 . p: o
WK e it d o3
e i 4 it noe e o - - kAl ole]
i R i s [ b = i et
i s Bl e
s I
- 7 - i
1o a: —Ffe  »
21 - 10e2e i —
i< 2 - o 7 R
T % - i i Y
o - . 7
= - et Ty Al S - - -
5 - T — - - s -
® - oTTAD o - — & 5 ——
T 4 — MOTORDCST 37— k
3¢ Fuo —  rone % H - MOTORDCSS 41— — :
03 PSR W — TOTORDCS 43— — .
3 2 E3< i
= PR i e - > " [ 5
wie cnioe e i - = - 5 2
o e 2 - g g
e e & - - — E s
e ETHITOr e 5 - - - o
e A £ v e - =Sl o e e
s EnRiCLK e . 1 oot L g o olo g2 to
11— & - ’;:EE s - e o
s H o—1 : o £l
ETHNG e — 5 — T2l o
i v e 1z it — el
GO 7 — whe v - —
Fiiiive 7 eso 1ibie
AT 7 o 2 = o e
ET TS T - o~ :
- - a4
- - o
- - o
Jnomm Flpemnc o o
T - e %=
5 - oo Flp-amc o
I T - o e[S T
I X s ot gy M o 1eote - 5 q - .
Bt oo amse tuce pooe e 4 N Do 15 oo s T -
i — o el 3 o s —
=9 -0 T =
— s e ¢ o1 =
7 ] r=aine 109 i c o =
i s it =T T d
i s H = i e e 54 T —
005> 108te VDDIO! 3 VDDIOF 16| —— —
200, - i | e r—
3.3VOR5.0V T 33VOR5.0V 108 75— P m@ T —
= 121 11
VSYSIV3 VSYSIV3
15 713 gy —r —
124 12
125
i
i
o
Multiplexer
23
3
Jere
Tarcssw
e - bl ol
o0 o0
e e ey
ok =
3 sowTe ] v
p o TN HiioD
106 seices oev T T —
fie PICFG ST — T P
1 T
r
XENESAS Eectronics
™ Y-COMMON-MB-T1-V1
A2 | 'D019712_04 V2
T TPRGE O T
‘ ; . . ; \ .

R20UT5305ED0300 Rev.3.00

January 24, 2025

Page 127 of 153



Main Board for RH850 and R-Car U5x 8. Schematics

8.2.15 Page 15: LIN Transceiver X4
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.16 Page 16: LIN Transceiver
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Main Board for RH850 and R-Car U5x

8. Schematics

8.2.17 Page 17: CAN Transceiver X4
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Main Board for RH850 and R-Car U5x 8. Schematics

8.2.18 Page 18: CAN Transceiver
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8. Schematics
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Main Board for RH850 and R-Car U5x

8. Schematics

8.3.2 Page 2:

Power Supply
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Main Board for RH850 and R-Car U5x

8. Schematics

8.3.3

Page 3:

Voltage-/ Signal LEDs / 1IC0 / Board Configurator
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Main Board for RH850 and R-Car U5x

8. Schematics

8.34 Page 4:

LIN / SENT Interface
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Main Board for RH850 and R-Car U5x 8. Schematics

8.3.5 Page 5: UART Interface
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Main Board for RH850 and R-Car U5x

8. Schematics

8.3.6

Page 6: CAN (XL) Interface
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8. Schematics

8.3.7

Page 7: FlexRay Interface

VSYS5VO0
Sov
!
A Lu Rl "
fese fon o
seicrg sn00 g e
o> [y S “
ics FR3FPoreT: TS el
e Tore Se it ooy SROFXT 0> 3 03
pun i e o s
scer seices oz B pui X0 PR TBi
& SPiceG Sro 1 PiEw TEse
VERTER e
s TEs
Y Vo S TBi<
— Y v st 5 —
o
s
pucsosow ¢
s I oo s
1,5
eree = VSYS5V0 VSYSIV3 VsYSSVO vsysiavo 12v0
TN arol, soese 20 35 S0 w W
128 |
Werswrzo
o I 7| Frz
Moz
o
VOFLO  aavom sav
VeC A0St 1
VAT FLA0 24y
c
4 oo b1 ks ko
rop = S L0 vBATEN o -
Tjlsiee  ap.of, SROFLX1I® O 16 TE5¢ 7 - fioon Tidu o Toon
I o Tes
Ll ez i T ol
I i i e ) e
L_odwz, o) o £l FLXWAKE s s Teso Tgpc e ouay
2 » v 1ooer o e » e
e
E p T £ e ‘ = ¥
2 o -1 S )
— 7 T8y PR FLOSGE 8 fooe FlexRay 0 L
= e e o A —
W [ T - — oo
g ¥ iva e
95 s: o5 FuoAKE i s
r——=°
o

e T
Fo e
FLXO_RX_ VSYS5V0 VSYS3v3 VSYS5V0 VSYS12V0  VSYS12V0
o —H Pt g o > W
sty T TR
L reay S19020L
= e
VSYS3V3 H NTIBe152PT2G.
FEY  S— 4
o qeizs — o
i 7| rms
™o suel W Barszera
=3 s FL PR on e
2| J s "
T Buszrac vio Fuxt o
8y [y EXIDE 5 . fu ve s
B oy M — 7 FIXTRX VEAT FLXT12gy
e e T i e o
T o i T R e > [y vt Lo ke
Nofz =
&
Teto TEo o TESo TE TES
[P | TS Teoo i T Thio TEbo
icta e
e 1 Gt
PO e i
oo T
109 Fuxisce FlexRay 1
frd FrxiSter
& FoxiEn
o0 [y Pt :
-
RENESAS Eectronics
"“Y-COMMON-MB-T1-V1
A2 | D019712 04 V0301
pimmizica ™
‘ . : : . \ : \ .

R20UT5305ED0300 Rev.3.00

January 24, 2025

Page 138 of 153



Main Board for RH850 and R-Car U5x

8. Schematics

8.3.8 Page 8:

Ethernet / SD Card / SFMA / 12S Interface
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Main Board for RH850 and R-Car U5x 8. Schematics

8.3.9 Page 9: Encoder / LED CSI Driver
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Main Board for RH850 and R-Car U5x

8. Schematics

8.3.10 Page 10: Display/ Interrupt/ A/D Measurement
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8. Schematics

8.3.11

Page 11: Resolver
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8. Schematics

8.3.12 Page 12: Motor
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8. Schematics
Main Board for RH850 and R-Car U5x c

8.3.13 Page 13: PMOD Interface
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Main Board for RH850 and R-Car U5x

8. Schematics

8.3.14 Page 14: Piggyback Connectors / Multiplexer

Piggyback Board Connectors
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Main Board for RH850 and R-Car U5x

8. Schematics

8.3.15 Page 15: LIN Transceiver X4
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Main Board for RH850 and R-Car U5x

8. Schematics

8.3.16 Page 16: LIN Transceiver
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Main Board for RH850 and R-Car U5x

8. Schematics

8.3.17 Page 17: CAN Transceiver X4
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8. Schematics

8.3.18 Page 18: CAN Transceiver
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Revision History

Description
Rev. Date Page Summary
V1.00 2024-01-10 — Initial release (Hardware revision D019712 06 VO01)
V2.00 2024-04-17 9 Revised hardware release (Hardware revision D019712_06_V02)
Details are summarized in chapter 1.4 Main Board Versions
1 Added new product code Y-COMMON-MB-T1-V1-JP for Japan
version of the main board.
V2.01 2024-11-28 57 Updated information for Ethernet extension modules in chapter 5.6
Ethernet Modules.
91 Added precaution about resolver signals in chapter 6.1 Resolver
Circuit
V3.00 2025-01-24 9 Revised hardware release (Hardware revision D019712_06_V03)
Details are summarized in chapter 1.4 Main Board Versions
51 Updated information on CAN XL modules in chapter 5.4 CAN XL

Modules.
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V1.00 => V1.04 SCHEMATIC CHANGES

	page 5 E7: changed Power rail V_FTDI_REGIN to F_FTDI.

	page 2 E7: R195 not assembled.

	page 2 D7: R216 not assembled.

	General: Swapped pin 2(S) with pin 3(D) of all instances of BSS159N and BSS169.

	page 11 B5-D5: Rearranged R150, R151, R152, R153, D1, D2, D3, D4.

	page 11 B3: Added R283

	page 3 A1: Changed power rail VSYS1V2 to VCC1V2.

	page 3 D1: Added D13, D14, R284.

	page 15 C8-D8: C7_1, C8_1 not assembled.

	page 15 C8-D8: Replaced R3_1, R4_1 by 47k

	page 8 C7: Added R287, C247.

	page 7 B5: Added R285, C245.

	page 7 E6: Added R286, C246.

	page 11 C4: Added R288.

	page 11 D4: Added R289.

	page 7 C7: Added comment for VIO_FlX0: "3.3V OR"

	page 7 E7: Added comment for VIO_FlX1: "3.3V OR"

	page 9 B7: Added comment for VIO_ENCODER: "3.3V OR"



V1.04 => V1.05 SCHEMATIC CHANGES

	page 4 F2: Changed Charge pump to 5V Input, -5V Output.

	page 15 C8-E9: Replaced R5_1, R6_1 by 220k.

	               Replaced R1_1, R2_1 by 100k.

	               Replaced TR4_1 by Toshiba SSM6N7002KFU.

	page 8 F7: Replaced C214 by 6.8pF.

	page 8 D8: Replaced C215 by 6.8pF.

	page 13 IC47: Connect pin 2 to PMOD1_3A/2A#



V1.05 => V1.06 SCHEMATIC CHANGES

	page 11 C3/D4: removed R288 and R289. Changed connection of R283



V1.04 => V2.00 SCHEMATIC CHANGES

	Design renamed from Y-RH850-X2X-MB-T1-V2 to Y-COMMON-MB-T1-V1

	page 16 C4: Added LED1_LA_1, R12_LA_1.

	page 18 B5: Added LED1_CA_1, R10_CA_1.

	page 3 C6-E9: Changed IIC0 enable circuit.

		Affected components: R230, R231, R232, R233, R234, R235,

		               R239, R292, R318, TR11, TR12, TR14, TR15

	page 3 C6-E9: Added VIO_SEL_IIC0 circuit.

	page 3 C6-E9: Replaced NFET level shifter by NXS0102.

	page 3 D3: Added signal "VIO_SEL_IIC0" to IC7.24.

	page 3 C6: Added LED16, R293, C248.

	page 4 C7: Added LED17, R294.

	page 4 E7: Added LED18, R295.

	page 2 B3: Added R296, R297, TR18, D15, D16.

	page 5 B4: Added R298, LED19.

	page 5 B6: Added R299, LED24.

	page 7 B5: Changed C245 connection from GND to Drain of PMOS.

	page 7 E6: Changed C246 connection from GND to Drain of PMOS.

	page 8 C7: Changed C247 connection from GND to Drain of PMOS.

	page 7 C8: Added R301, LED26.

	page 7 E8: Added R300, LED25.

	page 8 C8: Added R303, LED28.

	page 8 F8: Added R302, LED27.

	page 9 B5: Added R304, LED45.

	page 9 E8: Added R305, LED46.

	page 10 B9: Added R306, LED47.

	page 5 E9: Changed USB connector to USB C. (also added R307, R308)

	page 5 B6-C7: Clamped open inputs of IC14 with R309, R310, R311.

	page 3 F3: Added pulldown R312 to signal "RESET_TR".

	page 10 B2: Added pulldown MR26 to signals Display_DC, Display_RST, Display_CS.

	page 9 E3: Added pullup R316 for signal CSI0_PMOD_EN#.

	page 9 F3: Added pulldown R317 for signal CSI0LE.

	page 8 B2: Added not assembled pulldown R313 to signal ETH0RESET.

	page 8 B5: Added not assembled pulldown R314 to signal ETH1RESET.

	page 8 E7: Added pullup R315 to signal SD_EN#.

	page 2 A1 Title changed from "Protection Reverse Voltage" to "Reverse Voltage Protection"

	page 3,9 removed '_' in Subtitles

	page 10 page name changed to "DISPLAY / INTERRUPT / AD MEASURE"

	page 2 F1: removed CN39 from VARIANT (also R244, R245)



V2.00 => V2.01 SCHEMATIC CHANGES

	page 3 E1: connected R284 to GND (instead of VCCRL78)



V2.01 => V2.02 SCHEMATIC CHANGES

	page 4 E8/D8: removed R294, R295 from VARIANT



V2.02 => V2.03 SCHEMATIC CHANGES

	page 11 C3/D4: removed R288 and R289. Changed connection of R283



V2.02 => V3.00 SCHEMATIC CHANGES

	page 3 D2/D3: moved R61 (pull-up of P40/TOOL0) to P16/UARTCFG_RXD, and added a R99/2k between P16/UARTCFG_RXD and P40/TOOL0

	page 3 D4/E5: added R96 and R98 to P82 as hardware version indicators

	page 5 F3: added IC56/NXS0102 to be able to reset RL78 from USB

	page 7 C3: added control signals to U8 for INT3

	page 11 F4: added control signal to U15 for motor LEDs

	page 12 B4: added IC55 to disable motor LEDs

	page 12 C4/C6: added signals for CN36 pins 8,10,13,14,15,16,17,18

	page 14 F7: added IC57/mux to separate INT3 between ENC button and ETH1_INT



V3.002 => V3.01 SCHEMATIC CHANGES

	page 4 C7/E7: R294 and R295 will be assembled



