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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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R20UT5305ED0200

Common Main Board for RH850 and R-Car U5x Rev.2.00
RENESAS MCU April 17, 2024

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-T1-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
D019712#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_V01)
228-000078-01 USB Cable, Type A to Type-C 1 (board version D019712_06_V02)
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, 0.1") 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.

R20UT5305ED0200 Rev.2.00 RENESAS Page 7 of 123
April 17, 2024



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

User interaction through switches and LEDs

High density piggyback board connectors

2 graphic display connectors

3 connectors for Ethernet modules supporting MII/RMII, SGMII, T1S
Serial flash memory (not mounted)

16 CAN interfaces supporting CAN-FD

2 connectors for two CAN-XL interfaces each

24 LIN interfaces

2 UART interfaces, 1 with connection to USB PHY

2 SENT interfaces

2 FlexRay interfaces

Rotary encoder with RGB illuminated shaft

LED ring indicator with 16 LEDs

4 general purpose signaling LEDs

2 potentiometers for analog signal input

2 PMOD connectors providing serial interfaces in various standards
2 interrupt push buttons

2 connectors for motor control signal outputs

Input for resolver signals for motor control

Single board power supply (12V) with onboard voltage regulators
Operating temperature from 0°C to +40°C

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_V0200

Table 1.3 on the next page lists all modifications that have been implemented in board revision VVO2.
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Common Main Board for RH850 and R-Car U5x

1. Overview

Table 1.3 Differences between board versions V01 and V02

Item Modified Function Detailed Description of Changes D019712_06_V01 D019712_06_V02
1 11CO level shift circuit Modified level shift circuit Uses transistors SI1902DL. Uses transceiver IC NXS0102.
2 Reverse voltage protection circuit Modified circuit on FLT# and EN ports of protection Original circuit. Added some resistors, diodes,
IC and a transistor.
3 LIN and CAN transceivers (each channel), Added LEDs to peripheral circuits to indicate module | No activation LEDs. Activation LEDs added.
FlexRay interfaces (each channel), SENT has been activated
interfaces (each channel), UART interfaces
(each channel), SD card interface, SFMA, LED
ring indicator, Encoder, A/D measurement
circuit, IICO level shifter
4 VIO selection circuit on FlexRayO 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 RL78 Control ports for display are only Added pull-down resistors MR26
connected to RL78 to communication signals.
11 CSI LED Modified signals CSI0O_PMOD_EN# and CSIOLE CSI0_PMOD_EN# and CSIOLE Added pull-up resistor R316 to
are only connected to RL78 ports. | CSI0O_PMOD_EN# signal and pull-
down resistor R317 to CSIOLE
signal.
12 Ethernet connectors Connection for ETHORESET and ETHIRESET ETHORESET and ETH1RESET Added pull-down resistors R313
modified. only connected to piggyback (ETHORESET) and R314
board 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.

R20UT5305ED0200 Rev.2.00
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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-RH850-100BASE-TX-LAN8700
Y-COMMON-100BASE-TX-LAN8700

Ethernet extension board with LAN8700
100BASE-TX transceiver

Y-RH850-1000BASE-T1-88Q2112
Y-COMMON-1000BASE-T1-88Q2112

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

Y-COMMON-10BASE-T1S-xxx (tbd)

Ethernet extension board with onsemi
10BASE-T1S transceiver

Y-RH850-CANFD-TJA1463

CAN-FD interface board

R20UT5305ED0200 Rev.2.00
April 17, 2024
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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-xxx (tbd)

Renesas is going to add also a CAN-XL

interface board to the main board support.

Schedule and detailed specification are
not fixed yet.

R20UT5305ED0200 Rev.2.00
April 17, 2024
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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”.

Figure 1.2 Main board bottom view of board version D019712_06_ V01

R20UT5305ED0200 Rev.2.00 RENESAS Page 12 of 123
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Main Board for RH850 and R-Car U5x 1. Overview

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”,

Figure 1.3 Main board bottom view of board version D019712_06_V02

R20UT5305ED0200 Rev.2.00 RENESAS Page 13 of 123
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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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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

2.1 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 power supply LEDs were not included in board version D019712 06 _VO0L1.

Table 2.2 LEDs overview

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)
LED17 Power on LED for SENTO interface green refer to 5.7 SENT (Single Edge Nibble
(not board version D019712_06_V01) Transmission) Interfaces
R20UT5305ED0200 Rev.2.00 .zENESAS Page 16 of 123
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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)

LED18 Power on LED for SENT1 interface green refer to 5.7 SENT (Single Edge Nibble
(not board version D019712_06_V01) 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 MotorO LED phase U red refer to 5.16 Motor Control Circuit

LED30 MotorO LED phase V green

LED31 MotorO 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 3.3V 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)

R20UT5305ED0200 Rev.2.00 .zENESAS Page 17 of 123
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Main Board for RH850 and R-Car U5x

2. Switches, Connectors, Jumpers, and LEDs

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
-CNI1_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_CcC 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

R20UT5305ED0200 Rev.2.00
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Main Board for RH850 and R-Car U5x 2. Switches, Connectors, Jumpers, and LEDs

Table 2.3 Connectors overview (cont'd)

CN10 Connector to monitor SENT interface signals refer to 5.7 SENT (Single Edge Nibble

CN11 SENTO interface connector 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 EthernetO module connector (MII/RMII) refer to 5.6.1 Ethernet Modules Supporting

CN25 Ethernetl module connector (MII/RMII) MIVRMII, SGMil

CN27 Connector to monitor LED / CSI 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 Illuminated 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

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 12S 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 refer to 5.7 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:

« CN38: barrel connector ( ~® )
e CNA40: red banana jack for typ. +12V
e CNA41: 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.

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
TESTO

VCC1V2 VSYS3V3 VSYS5V0 VSYS12v0 VBAT
12v 33v 5.0V 12v 12V 20021321-00010CALF

(T

-12v
VCP_OUT12V# -

ECEEECEC

s

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.
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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
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Main Board for RH850 and R-Car U5x

3. Power Supply

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 Volt

age regulator 3.3V / 5.0V

DC / DC Voltage Regulator 12.0V
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Figure 3.6 Voltage regulator +- 12.0V
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Main Board for RH850 and R-Car U5x 3. Power Supply

DC / DC Voltage Regulator 1.2V
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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
VSYS5V0 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 3.9 VDDIOF for peripheral circuits (2) of board version D019712_06_V01
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Figure 3.11 VDDIOF for peripheral circuits (2) of board version D019712_06 V02

3.6 Voltage Level LEDs

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

o LED37 for 1.2 V power rail VCC1V2
o LED38 for 3.3 V power rail VSYS3V3
o LED39 for 5.0 V power rail VSYS5V0

LED40 for 12.0 V external power supply VSYS12V0
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L2v 50V

s TR10
S11902DL

Voltage LED

VSYS3V3  VSYS5V0 VSYS5V0 VSYS12V0
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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.

Board Configurator
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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

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_\01) 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:

R20UT5305ED0200 Rev.2.00
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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-W1 Configuration Tool - 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

=
(RHBS0 | ||

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”

o “Quit”
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Below the buttons is a line of tabs for board control:
e “Y-COMMON-MB-T1-V1“

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

0 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 Y-COMMONMB-T141 | Non-volatie setings | HMI | Interfaces | Module siots

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

Board configurations

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

settings” tab. The LOAD button wil first load the configuration from the Mainboard's non-volatile men
With this function it is possible to save up to 4 It will then read a copy to this GUI. Finally it will make that setting effective on the Main

configurations and make them bootable. A
bootable configuration will be loaded

The SAVE button will first check if this GUI 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

automatically at power-on of the main board. Note: anly the fist siot with the BOOT flag will be considered bootable. The flag wil be
Note The ERASE button will erase the content of that slot.
. . . : [~ boot .
Only one configuration can be bootable at a time. If S| Load Il Seve ) Etoes Name:| (empy)
more than one configuration is saved as “bootable”, Siot1: _Load | Save | Erase |7 boot Name:|(empry)
then the configuration saved in the lowest slot is Slot2 Load | Save | Erase | boot Name:|(empey)
active and marked in the check box. Slot3: Load | Save | Erase |IT boot Name:|(empty)

o “HMI”

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.
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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 RTEOT00020KCAOO0000R. 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:
0 From the USB connection of connector CN6 to the PC.
0 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

51.1

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 LINITX

21 LINORX 22 LINIRX

23 IICOSCL 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

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

7 CANXL2RX 78 CANXL3RX

79 |ETHO_T1S_TX 80 |ETH1_T1S_TX

81 |ETHO_T1S_RX_MDC 82 |ETH1_T1S_RX_MDC

83 |ETHO_T1S_RX_MDIO 84 |ETH1_T1S_RX_MDIO

85 DIGIO_O 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 |ADCS5

113 |ADC6 114 |ADCY

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 CANSTX
7 CAN4RX 8 CANSRX
9 LIN2TX 10 LIN3TX
11 LIN2RX 12 LIN3RX
13 LINATX 14 LINSTX
15 LIN4ARX 16 LINSRX
17 LIN6TX 18 LIN7TX
19 LIN6RX 20 LIN7RX
21 LINSTX 22 LIN9TX
23 LINBRX 24 LIN9RX
25 LIN10TX 26 LIN11TX
27 LIN1IORX 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 CANG6TX 48 CAN7TX
49 CANGBRX 50 CAN7RX
51 CANS8TX 52 CANITX
53 CANBRX 54 CANI9RX
55 CAN10TX 56 CAN11TX
57 CAN10RX 58 CAN11RX
59 - 60 -
61 LIN16TX 62 LIN17TX
63 LIN16RX 64 LIN17RX
65 LIN18TX 66 LIN19TX
67 LIN18RX 68 LIN19RX
69 LIN20TX 70 LIN21TX
71 LIN20RX 72 LIN21RX
73 LIN22TX 74 LIN23TX
75 LIN22RX 76 LIN23RX
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Table 5.2 Piggyback Board Connector CN2 pin assignment

Pin | Main board function Pin  |Main board function
7 - 78 -
79 SFMAOCLK 80 SFMAOSSL
81 SFMAO0IO0 82 SFMAO0IO1
83 SFMAOQIO2 84 SFMAOIO3
85 - 86 -
87 MMCAOCLK 88 MMCAOCMD
89 MMCAODATO 90 MMCAODAT1
91 MMCAODAT2 92 MMCAODAT3
93 MMCAODAT4 94 MMCAODATS
95 MMCAODATG6 96 MMCAODAT7
97 - 98 -
99 ETH1IMDIO 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 |ETHI1TXER
113 |ETH1CRSDV 114 |ETHI1ITXEN
115 |ETH1RXDV 116 |ETH1COL
117 |ETH1RESET 118 |ETHILINK
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 CSIOCSO 2 CSIOCLK

3 Cslocs1 4 Cslosl

5 CsSIoCs2 6 CsSI0sO

7 CSIOCS3 8 -

9 - 10 Cslics1

11 12S0TXD 12 12S1TXD

13 I2SORXD 14 I2S1RXD

15 12S0BCLK 16 12S1BCLK

17 I2SOLRCLK 18 I2S1LRCLK

19 12SMCLK 20 -

21 CSI1CS2 22 CSI1CS3

23 - 24 CSI1CS0o

25 - 26 DIGIO_24

27 - 28 CsSI1s0

29 CSI1SCLK 30 Cslisl

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

7 DIGIO_22 78 DIGIO_23
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Table 5.3 Piggyback Board Connector CN3 pin assignment

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.

5.2.1 LIN Circuit Diagram

The LIN circuit diagram is split into three levels. Figure 5.1 to Figure 5.5 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 5.5 are the third level. They show the details of the LIN transceiver circuit. In version
D019712_06_V02 the power supply LED has been added compared to version D019712_06_VO01.
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Figure 5.4 Circuit diagram LIN transceiver of board version D019712_ 06 V02

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 Table 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

LINN CN1_Lx_y LINn CN1_Lx_y LINn CN1_Lx_y LINN CN1_Lx_y
LINO CNI1_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
LINS CN1_LA 3 LINO CN1 LB 3 LINIO |CN1_LC 3 LINI1 |CN1_LD 3
LIN12 CN1_LA 4 LIN13 CN1 LB 4 LIN14 |CN1_LC 4 LINI5 |CN1_LD 4
LIN16 CN1 LA 5 LIN17 CN1 LB 5 LINI8 |CN1_LC 5 LINI9 |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 (UARTO¥) 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 (RLIN%) R1IN 2 -
3 GND TOUT 3 GND
4 — - 4 —
5 - - 5 _
6 GND GND 6 GND
7 LINO (LINO*) 7 LINNn
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 Cnl 4 CN1 5 CN1 6

1 LINO TX LIN4 TX LIN8 TX LIN12 TX LIN16 TX LIN20 TX
2 LINO_RX LINA RX LIN8_RX LIN12_RX LIN16_RX LIN20_RX
3 LIN1 TX LIN5 TX LIN9 TX LIN13 TX LIN17 TX LIN21 TX
4 LIN1 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 JP1[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 tocontrol 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 5.7 show the CAN circuit diagram. The circuit diagram is split into three levels.

R20UT5305ED0200 Rev.2.00
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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 5.10 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 VO01.
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5.3.2  CAN Interface Connectors
Each CAN interface has a separate connector. Table 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 C1 CAN1 |CN1_CB_C1 CAN2 |CN1_cc C1 CAN3 |CN1.CD C1
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_C1 CN1 _C2 CN1_C3 Cnl _C4

1 CANOTX CAN4TX CANSTX CAN12TX
2 CANORX CAN4RX CAN8RX CAN12RX
3 CAN1TX CAN5TX CANITX CAN13TX
4 CAN1RX CAN5RX CANIRX CAN13RX
5 CAN2TX CANBTX CAN10TX CAN14TX
6 CAN2RX CANBRX CAN10RX CAN14RX
7 CAN3TX CAN7TX 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 modules. Each of the CAN modules can have 2 CAN channels.

The connectors are designed to support CAN-XL modules.

The connectors for the CAN-XL modules are activated by the main board configurator.
One board, that can be used with these connectors, is Y-RH850-CAN-FD-TJA1463. This is described in chapter 5.4.2

CAN-FD Board Y-RH850-CANFD-TJA1463.

5.4.1  Circuit Diagram of the CAN-XL Connectors

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
50V

VSYS5V0
5.0V
RO3 CAN'XL 0/1 VSYS3v3 | VSYS12V0

i 33v 12V QSH-030-01-L-D-A

E CN45
CANXLOL VIO SEL H 2 ol
21 VSYS3V3 ] CANXLORX 3 Een
r-} TR25 3.3V o 6 565
VSYS5V0 = NTIDA152PT2G T~ CANXLOT ] S
S.0v . LD, 10 99
, CANXLO_STB# ‘21 12 1311

TR26 14 13
Q Jgeo =AY §1902DL CANXLO EN 6 l16 15 ei3915
74HC595PW Toon o VDDIOF_CANXLO1 18 17(s 17
u4 3.3VOR 5.0V CANXLO TERM 0 20 19519
o) = 22 21521
) _SPICFG SROL 14 ps 8 ¢ ¢ 4 124 23[523
SPICFG DS 17 sTCP 26 126 251525
SPICFG _SCK TT SHCP Q[7..0][s_SRO_CANXL01<7..0> CANXLO STB# 28 )28 27527
CANXLO EN 30 130 29[529
T SPICFG OE# 13 OE Z CANXLO_TERM 2 a1[g31
@ SPICFG_SROZ - CANXLOL LOOPBACK CANXLOL LOOPBACK 34|34 33[2 33
10 MR_Z Q78 9 CANXLOL GNDCTRL CANXLOL GNDCTRL 36 1|36 35[2 35
2 CANXLL STB# | 38 (38 37(5 37
[ CANXLL EN 4 40 39[539
o) CANXLL TERM STT]_CANXLIRX 42 a2 e
44 Slag 43543

= cofp~kopn| cof~ko| CANXL1TX 46 46 45
o> lo-45
48 (5148 471547
MR19 MR21 CANXLL STB# 50 550 49[549
100k 100k 82 152 51 (01
CANXLL EN 54 (|54 53[5 63
bl bl 26 (5156 5515 05
CANXL1 TERM 58 |8 5707
60 59[o5 59

62 61

= 4 64 63

VSYS5V0
5.0V VSYS5V0
5.0V
R94 CAN'XL 2/3 VSYS3v3 | VSYS12V0

< 33v 12V QSH-030-01-L-D-A

S CN46

| < 2 1
[T CANXL23 VIO SEL 5 } VSYS3V3 SUT CANXL2RX 4 4 3el63
6 Jle 5(55
VSYS5V0 : NTJD4152PT2G @ CANXL2TX 8 8 7T
5.0v N 10 959
. CANXL2 STB# % 12 1u[g11

TR26 14 13
» Jost B ¥4 8L CANXL2 EN 6 16 1 else 15
TAHCS95PW  Tro0n ] VDDIOF_CANXL23 18 17[217
us 3.3VOR 5.0V CANXL2_TERM 0 20 19(5 19
9 = T 22 21{g21
TN—_SPICFG_SRO0 14 ps £ ¢ i 4 o4 23[523
SPICEG DS 17 STCP 26 )26 25525
SPICEG_SCK 1T SHCP Q[7..0]}5_SRO_CANXL23<7..0> CANXL2_STB# 28 )28 27[527
CANXL2 EN 0 30 29(529
TN SPICFG OE# 13 OE 7 CANXL2 TERM 32 31531
@ SPICEG SROL - CANXL?23 LOOPBACK CANXL23 LOOPBACK 4 34 33[333
10 MR Z Q7s 9 CANXL23 GNDCTRL CANXL23_GNDCTRL 36 45(36 35|35
-8 CANXL3 STB# )38 38 37|37
o} CANXL3 EN 40 39[539
o) sANEN CANXL3 TERM SUT]CANXLERX 42 a2 e
CANXL3TX 44 po e ig

= cof~foln cof~fo 6 46 45
[N fo-
48 Slag 471547
MR20 MR22 CANXL3 STB# FODMEN) 49[549
52 |52 51[551
100k 100k CANXLE EN 22012 S35
b b 5 56 55 & 05
CANXL3 TERM 5 58 57597
60 591559

62 61

= 4 o4 63

Figure 5.9 CAN-XL connector circuit diagram
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5.4.2 CAN-FD Board Y-RH850-CANFD-TJA1463
The board Y-RH850-CAN-FD-TJA1463 can be used on connectors CN45 and CN46.
Figure 5.11 shows the circuit diagram of the CAN-FD board Y-RH850-CANFD-TJA1463.

The CAN transceiver TJA1463 is available in two different packages, SO14 and HVSONZ14. Devices in both packages
have the same pin configuration but different package sizes.

Below circuit diagram is for use of the smaller device TIA1463ATK in HVSON14 package.
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Figure 5.10 CAN-FD board circuit diagram
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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 FLEXRAYO0 and FLEXRAY1 using the FLX01_LOOP# signal.

5.5.1  Circuit Diagram

Figure 5.11 shows the connection of the main board configurator to the FlexRay circuit, Figure 5.12 and Figure 5.13
show the circuit diagrams of the FlexRay interfaces on board revision D019712_06 V01 and D019712_06 _VO02.
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Figure 5.11 FlexRay configurator circuit diagram
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Figure 5.13 FlexRay interface circuit diagram of board version D019712_06_ V02
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55.2

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 FLXO_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_1IN
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 sighals

in

CN19

FLX0_RX

FLX0_TXE

FLX0_TX

FLX1_TX

FLX1_TXE

o|lo|~w|vik|o

FLX1_RX
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5.6 Ethernet Modules

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

5.6.1 Ethernet Modules Supporting MII/RMII, SGMII

The main board provides two connectors for MII/RMII/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
Renesas Y-RH850-100BASE- |MII Microchip LAN8700 100BASE-TX
Renesas Y-COMMON- SGMII Marvel 88Q2112 100/1000BASE-T1
1000BASE-T1-88Q2112

5.6.1.1 Circuit Diagram

Figure 5.14 and Figure 5.15 show the pin assignment on the connectors for Ethernet modules supporting MII/RMII,
SGMII.
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Figure 5.14 Ethernet module connector circuit for MII/RMII/SGMII compliant Ethernet modules of
board version D019712 06 V01
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Ethernet O

VCC1v2 VSYS3V3
QSH-030-01LD-A 33V
CN22
NC__MCLK_OUT O ETHORXDV
ETHORXD3 L
ETHORXDZ
NC C
ETHORXDL
NC ETHORXDO
ETHORXCLK
NC_ MCLK_IN OUT,
ETHOTXEN NC
NG NG
[y ETHOTX03 NC
ETHOCRSDV
ETHOTXD2 7 ETHORXDV
N 150 ETrheoL U
e [oo
[T ETHODXOL
NC ETHOTXCLK
[ —ETHomxeo 53] $36 T4 QUL
R117 JTXEN N
[ ETHOXCLK ~5 GTXCLK 0 0_P
== o
ETHORESET P
(S eroune + Ethernet 1
CBr)-ETHaDO SHA 3V3
THORXER
ETHOMDC 57 ICOSCL 3V3
ETHOTXER 27 VCC1V2 VSYS3V3
Lo INT2 E [©55 ¢ 12v QSH-030-01-L-D-A 33V
<O0T] = g CN25
bt 60 1 NC_MCLK_OUT 2 1.0 ETHIRXDV ST
N 3 4 ETHIRXD3 01010
64 ¢ 55 6 ETHIRXD2 =0
721 H o [o0T
P 93 10 ETHIRXDL
= — ETHIRXDO
- g B emmor [gER
= b et ETHIRXCLK
15 16
NC_MCLK OUT 1 18[o 18 4 D>
[R-ETHIDEN 19 20 NC
NC 1 2 NC
TR ETHITXDS 2 24 NC J—
% 2
TR ETHLTXD2 2 28 ETHIRXDV
2 30 ETHICOL "
T _ETHLTXDL 51 2[e3
M NC 33 3 ETHITXCLK 55
[ ETHIDXO0 35 6036
R118 3 38 TXEN T
@ ETHITXCLK ~g=g= GTXCLK 1 9 40 0 P
== L 41 a1 42 0 N
TR ETHIRESET 43 a3 4 i
15 Slas 4
TR—>_ETHIMDIO a7 48[2 48 0SDA 3V3
9 249 50250 THIRXER
ETHIMDC ¥ 51 s 52 &51952 ICOSCL 3V3
ETHITXER 3 )53 54
INT3 57_@55G 55 56 &58—9554:
3 +— 25 57 58 5 <
“hee R
g 03 163 64 64 ¢

Figure 5.15 Ethernet module connector circuit for MII/RMII/SGMII compliant Ethernet modules of

board version D019712 06 V02

5.6.1.2

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

Pin Function

Pin Assignments of MII/RMII/SGMII Ethernet Connectors

Pin

— (MCLK_OUT _0%)

Function

GND

ETHORXDV

GND

ETHORXD3

ETHORXD2

2
4
6
8

O |IN|[O|W ]|~

GND

10

11 -

ETHORXD1

12

13 GND

ETHORXDO

14

15 GND

GND

16

17 |- (MCLK_IN*)

ETHORXCLK

18

19 ETHOTXEN

GND

20

21 -

22

23 ETHOTXD3

24

25 GND

26

27 ETHOTXD2

ETHOCRSDV

28

29 GND

ETHORXDV

30

31 ETHOTXD1

ETHOCOL

32

GND
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Table 5.13 Ethernet PHY (MII/RMII/SGMII) connector CN22 pin assighment (cont'd)

Pin  |Function Pin |Function
33 - 34 ETHOTXCLK
35 ETHOTXDO 36 GND
37 GND 38 ETHOTXEN
39 |- 40 |ETHO SO P
(ETHOTXCLK can be connected if R117 is
assembled)
(GTXCLK_0%)
41 GND 42 ETHO_SO_N
43 ETHORESET 44 ETHO_SI_P
45 GND 46 ETHO_SI_N
47 ETHOMDIO 48 IICOSDA_3V3
49 GND 50 ETHORXER
51 ETHOMDC 52 IICOSCL_3V3
53 ETHOTXER 54 VSYS3Vv3
55 INT2_E 56 VSYS3V3
57 VCC1Vv2 58 VSYS3V3
59 VCC1V2 60 VSYS3V3
61 GND 62 GND
63 GND 64 GND

Note: * These MIl signals are not connected on the main board.

Table 5.14 Ethernet PHY (MII/RMII/SGMII) connector CN25 pin assignment

Pin | Function Pin |Function

1 — (MCLK_OUT _2%) 2 ETH1RXDV

3 GND 4 ETH1RXD3

5 GND 6 ETH1RXD2

7 GND 8 -

9 GND 10 ETH1RXD1

11 GND 12 ETH1RXDO

13 GND 14 GND

15 GND 16 ETH1RXCLK

17 |- (MCLK_OUT_1%) 18 |GND

19 ETH1TXEN 20 -

21 - 22 -

23 ETH1TXD3 24 -

25 GND 26 ETH1CRSDV

27 ETH1TXD2 28 ETH1RXDV

29 GND 30 ETH1COL

31 ETH1TXD1 32 GND
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Table 5.14 Ethernet PHY (MII/RMII/SGMII) connector CN25 pin assignment (cont'd)

Pin  |Function Pin |Function
33 - 34 ETH1TXCLK
35 ETH1TXDO 36 GND
37 GND 38 ETH1ITXEN
39 |- 40 |ETH1_SO P
(ETH1TXCLK can be connected if R118 is
assembled)
(GTXCLK_1%)
41 GND 42 ETH1_SO_N
43 ETH1RESET 44 ETH1_SI_P
45 GND 46 ETH1_SI_N
47 ETH1MDIO 48 IICOSDA_3V3
49 GND 50 ETH1RXER
51 ETH1MDC 52 IICOSCL_3V3
53 ETH1TXER 54 VSYS3Vv3
55 INT3 56 VSYS3V3
57 VCC1Vv2 58 VSYS3V3
59 VCC1V2 60 VSYS3V3
61 GND 62 GND
63 GND 64 GND

Note: * These MIl signals are not connected on the main board.
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5.6.1.3

Renesas Ethernet Board Y-RH850-100BASE-TX-LAN8700

The picture below shows the circuit diagram of the Ethernet board Y-RH850-100BASE-TX-LAN8700.

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.

0}
MDIO
MDC
COL_CRSDV R28
NC

NRST

CRS_PHYAD4

XTAL2
VSS

34| EXRESL

INT TXER
% RESET

=S
Wl

4| CLKIN_XTALL

Tioon Tioon

GR_KA

vCceavs
33V
B B
2 2
3 3
2 =
2 2
g o g !
g 2 g 2
vee etHeE - &3[H ERl VCC_ETHF_C
= S = = =
1 33V fr— fr- 33V
o = c2 =
= 1 Moon
c3 c6
— oo i Hoon
T £
d = lju Ejlz
S
= i
c7
A& ‘égu R13[R14 151R16
2|
T00n o Si@l SEE‘DZ g > a
= LAN8700 = wl X 3
= 11 — "[VELLOW [VELLOW
8 o[RXD0_MODEO DO I
RXDIMODEL 333 883 TXP)
RXD2ZMODE2 Jaa >>o ™\,
RXD3_NINTSEL 992 3
RXCLK_REGOFF > RXPley 3
RXDV RXN[gs.31
RXER_RXD4
N RJ45_J0011D21BNL
23 SITXD0 SPEED100_PHYADQ_9. CN2
TXD1 LINK_PHYAD1 10 TXP__ 1 [TDPLUS mmm_ :
TXD2 ACTIVITY_PHYADZ 1L CT_TD (| ™ B
TXD3 FDUPLEX_PHYAD. TXN TDMINUS ’ _ .
Zé_éTXCLK 3 RXP. RDPLUS -
TXE! = ain
] R !
4 s|Mpio & NC A
25]MDC = |
%COLJMILCRSDV o Jcwo fen R17 _[9
=z
H

RIS
A 120)

120F =
25,
X1

000 MHz

veeiv2 vCCavs
2V CN1 33V
QTH-030-01-L-D-A
NC__MCLK_ouT] 1 RXDV
3 1 %@3
<l 6! RXDZ
NC 3 8 NC
9 10 RXDL
NC SED}E] bty R:@xuu
) wug—
NC_MCLK N B ) BT
! 1 1
TXEN 1 20 NC
<< NC 21 2 NC
@ 1x03 2 2 CRSDVNCCL CRSDV,
L <25 2601 |
<oOT 02 2 2 RXDV_NC t =={ouD
29 30 COoL
<TOTHOL— ] 3 TXCLK
33 34 N
oo D B e O
NC_TXCLK % 5 PNG
39 30 9P NC
a1 4 c
(O} RESET i3 44 P_NC
L a5 4 c
Parm bt 8 DATNC o
L lag 50
oomree 51 2 s <
TXER 53 54,
BTy N DXER 55 56
57 51
59 60
L et 62" ¢
b 63 L7 —

Figure 5.16 Circuit diagram of Renesas Ethernet board Y-RH850-100BASE-TX-LAN8700
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5.6.1.4 Renesas Ethernet Board Y-RH850-1000BASE-T1-88Q2112
Figure 5.17 shows the circuit diagram of the Ethernet board Y-RH850-1000BASE-T1-88Q2112.

Note

Please check the piggyback board schematic carefully to ensure that all necessary signals are
connected from RH850 to the main board connector on the piggyback board.
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Figure 5.17 Circuit diagram of Renesas Ethernet board Y-RH850-1000BASE-T1-88Q2112

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 list of applicable Ethernet modules is shown in Table 5.15 Available
10BASE-T1S Modules. The extension boards must be ordered separately. Please refer to chapter 1.5 Extension Boards
for details.

Table 5.15 Available 10BASE-T1S Modules

Module Name Interface Ethernet PHY Connection

Renesas Y-COMMON- PMA Onsemi NCV7310 10BASE-T1S
10BASE-T1S-NCV7310
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5.6.2.1

Circuit Diagram

Figure 5.18 shows the pin assignment on the connectors for Ethernet modules using 10BASE-T1S.
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Figure 5.18 Ethernet module connector circuit for 10BASE-T1S compliant Ethernet modules

5.6.2.2

Pin Assignments of T1S Ethernet Connectors

Table 5.16 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

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

3B |- 36 |ETHO1_T1S_RFU1

37 - 38 GND
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Table 5.16 Ethernet PHY (T1S) connector CN47 pin assignment (cont’d)

5.6.2.3

Pin  |Function Pin |Function

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

Circuit Diagram of Renesas Ethernet Board Y-COMMON-10BASE-T1S-NCV7310

Figure 5.19 shows the circuit diagram of the Ethernet board Y-COMMON-100BASE-T1S-NCV7310.

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 5.19 Circuit diagram of Renesas Ethernet board Y-COMMON-10BASE-T1S-NCV7310
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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 5.20 shows the connections of the board
configurator.

Figure 5.21 and Figure 5.22 show the SENT interface circuit.

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 5.22 SENT interfaces of board version D019712_06_V02

57.1 SENT Interface Connectors

Table 5.17 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
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Table 5.18 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 JP1[1-2]: UARTO

e JP1[2-3]: LINO
UART1 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 UART1.

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 UART1 interface.

5.8.1  Circuit Diagram
Figure 5.23 and Figure 5.24 show the circuit diagrams for UARTO and UART1.
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5.8.2 UART Connector

UART]1 provides two connectors for UART interfaces.
CN1 LA 1isused for the UARTO interface.

CNG6 is the USB connector for the UARTL interface.
In addition, connector CN12 can be used to monitor the UART signals of UARTO and UARTL.

Table 5.19 LINO / UARTO interface on 10-pin connectors CN1 LA 1

CN1_LA_1for LINO/UARTO
Pin |Function in LINO Function in UARTO
mode (JP1[2-3]) mode (JP1[2-1])
1 - -
2 (RLIN%) 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 5.20 USB connector CN6 on board version D019712 06 V01

Pin |Function Pin |Function
1 USBVBUS 4 —

2 USBDM 5 GND

3 USBDP

Table 5.21 USB connector CN6 on board version D019712_ 06 V02

Pin |Function Pin | Function
Al  |GND[O] Bl |GND[2]
A4 | V-BUSIO] B4 |V-BUS[2]
A5 CC1 B5 CC2
A6 DP1 B6 DP2
A7 DN1 B7 DN2
A8 SBU1 B8 SBU2
A9 | V-BUS[3] B9 |V-BUS[1]
A12 |GND[3] B12 |GNDI[1]
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Table 5.22 UART monitor connector CN12

Function

UARTOTX

UARTORX

UARTLTX

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 5.23 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 5.25 Interface

cable

Table 5.23 Connection between 10-pin connector and 9-pin D-SUB connector

Pin no.on |[Pin no.on Function
DIL D-SUB
connector | connector || Np(n=0-23) CANn (n=0-15) |FLEXO0/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, | CANnL FLXO0_N (CN20) - R1IN (RxD)
not used for LIN) FLX1_N (CN21)
3 3 GND (if JP9[2-3] is | GND (when jumper |— - T1OUT (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 FLXO_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 5.26 and Figure 5.27 show the circuit diagrams for the serial flash memory IC.
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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 5.28 and Figure 5.29 show the circuit diagrams for the MicroSD card interface.
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Figure 5.28 MicroSD card circuit of board version D019712_06_V01
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Figure 5.29 MicroSD card circuit of board version D019712_06_V02
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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 5.30 shows the connectors for the TFT display.
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Figure 5.30 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 12C interface. The 12C 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:

o FT6x06_AN_public_ver0.1.3.pdf (Application Note for FT6x06 CTPM from FocalTech)

o 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 Adafruit learning system)
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2.8" touch screen TFT shield for Arduino
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Figure 5.31 Touch display
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5.12.1.3 Touch Display Connectors

Table 5.24 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 CSI1CS2 3 - 3 GND
4 - 4 CSI1SO 4 - 4 VSYS5V0
5 CSI1CS1 5 CSlisl 5 IICOSDA 5V 5 VSYS3V3
6 |CSI1CS2 6 |CSI1CLK_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 5.32 and Figure 5.33 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 Ox7A.
The reset input to the display is only connected on board version D017871_06_V03.

Display 1 VSYS5VO

socket 8way

T

CN7 RN
N IICOSDA 5V (RIICOSDA) 1 1 e
N ICOSCL 5V (RIICOSCL) 2 2 Q000 OO

Ve {  Display DC 3 3
Da: {__ Display RST 4 4
Da: {__ Display CS 5 5
ba: {  ADC<2> 6 6
Bl ) - 3
8 8

Figure 5.32 OLED display connection of board version D019712_06_V01

Display 1 o~ LT
socket Buay RN RN

1ICOSDA 5V (RIICOSDA) e
Oocooo0ao0c()

1ICOSCL 5V (RIICOSCL)

EEEEE L)

Figure 5.33 OLED display connection of board version D019712_06_V02

Table 5.25 Display connection

Pin Function Main Board Signal
1 SDA [ICOSDA_5V (RIICOSDA)
2 SCL IICOSCL_5V (RIICOSCL)
3 DC/SA0_5V0 Display_DC
4 RST_5V0 Display_RST
5 CS_5V0 Display_CS
6 3v3 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 12C (type 6A)
e 125 Codec (type 7)

The PMOD outputs are configured using the main board configurator.

Table 5.26 and Table 5.27 show the pin configurations of the PMOD connectors.

Figure 5.34 shows the PMOD configuration signals, Figure 5.35 shows the PMOD circuit diagrams.
Table 5.26 PMODO pin configuration

Pin Exp. SPI (type 2A) Exp. UART (type 3A) Exp. 12C (type 6A) I12S 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 [2SOLRCLK
2 MOSI CSI0SO TXD LINATX_P [NC (RESET) |LINATX_P |[DAC DATA 12S0TXD
3 MISO CSlosI RXD LINARX_P | SCL IIC1SCL |ADC DATA I2SORXD
4 SCK CSIOCLK |RTS (GPIO) IICISDA |SDA IICISDA |BCLK 12SOBCLK
PMODO
5 GND GND GND GND GND GND GND GND
6 VCC VSYSPMODO | VCC VSYSPMODO | \/CC 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) ([CSIOCS1 |GPIO DIGIO_18 |GPIO DIGIO_18 |GPIO (MCLK) | 12SOMCLK
10 GPIO (CS3) CSIOCS2 |GPIO DIGIO_19 |GPIO DIGIO_19 |GPIO DIGIO_19
11 GND GND GND GND GND GND GND GND
12 |vce VSYSPMODO | VCC VSYSPMODO | \/CC VSYSPMODO | VCC VSYSPMODO
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Table 5.27 PMODL1 pin configuration

Pin Exp. SPI (type 2A) Exp. UART (type 3A) Exp. 12C (type 6A) I12S Codec (type 7)
PMOD signal MCU PMOD signal MCU PMOD signal MCU PMOD signal MCU
signal signal signal signal
1 CS CSI1CSO |CTS (GPIO) |CSI1CSO |NC (INT) INT2_P LRCLK I2S1LRCLK
2 MOSI CSI1SO TXD LINSTX_P |NC (RESET) |CSI1SO DAC DATA 12S1TXD
3 MISO Csliisi RXD LINSRX_P |SCL IIC1ISCL |ADC DATA I2S1RXD
4 SCK CSI1CLK_P | RTS (GPIO) |NC SDA IICISDA |BCLK 12S1BCLK
5 GND GND GND GND GND GND GND GND
6 VCC VSYSPMODL1 | \VCC VSYSPMOD1 | \VCC VSYSPMODL1 | \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) |12S1IMCLK
10 |GPIO (CS3) |DIGIO_23 |GPIO DIGIO_23 |GPIO DIGIO_23 |GPIO DIGIO_23
11 |GND GND GND GND GND GND GND GND
12 |vCC VSYSPMODL | \VCC VSYSPMOD1 | \VCC VSYSPMODL1 | \VCC VSYSPMOD1
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Figure 5.34 PMOD configuration signals
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5.14 RGB llluminated Rotary Encoder

The main board is equipped with a rotary encoder switch 1C22 that has an illuminated transparent shaft.
The encoder is enabled using the board configuration tool.

The push button is connected to interrupt signal INT3.

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

The illumination of the encoder shaft uses RGB LEDSs. 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 5.36 and Figure 5.37 show the circuit diagrams for the rotary encoder.
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Figure 5.36 Rotary Encoder of board version D019712_06 V01
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Figure 5.37 Rotary Encoder of board version D019712_06_ V02
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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 5.38 and Figure 5.39 show the circuit diagrams of the circular LED circuit.
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Figure 5.38 LED CSl driver for LED ring indicator of board version D019712_06_V01
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Figure 5.39 LED CSl driver for LED ring indicator of board version D019712 06 V02

The main board incorporates connector CN27, which can be used to monitor the CSI signals.

Table 5.28 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 Cslosl MISO Serial data input
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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.

Figure 5.40 shows the circuit diagram of motor 0, Figure 5.41 shows the connector for motor 1.
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Figure 5.40 Motor control circuit Motor 0
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Figure 5.41 Motor control circuit Motor 1
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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 5.42 shows the control signals of the main board configurator used to configure the resolver circuit.

Figure 5.43 shows the resolver circuit diagram of the resolver.

Resolver Enable

VSYS5V0
sov
d
g lere Aol Aol
= 0 (e
B MR14 MR16
TN)_SPICFG_SRO4 14 ps S
SPICEG DS 17 step =3 e[l oofr~fcofin|
SPICFG_SCK. 11 SHCP Q[7.0] SRO RSLV0<7..0; RSLV0S1S3 ENO#
RSLV0S254 ENO#
T SPICFG OE# 13 Joez RSLV0S1S3 ENL#
@ SPICFG_SRO6 - RSLV0S254_ENI#
10 MR_Z Q78 9 RDC3RSO_ENI#
- RDC3RSO_EN2#
RDC3COM_EN#
RDC3VREF_EN#
VSYS5V0
sov
d
g leros Al Aol
= 1 s (1
" B MRI13 m MR15
j’g—>g$cp = = of~olw wl~ow
1T SHCP Q[7.0] SRO _RSLV0<15. RSLVSIM_EN
RSLVSIM_ENF
13 Joez RSLVSIM360
- RSLVSIMO90
10 vz orsly 9 RSLVSIM180
-2 RSLVSIM270
(S}
Gl
VsYsav3
25 a3
c100 VSYS5V0 . .
Toon peasr ey g Resolver Simulation
MOTORDCS1 3 4 1 1 VSYS5V0
MOTORDCS3. 2 v VSYS3v3
i e —. 17 : 2En
e 13 ="l
ezl e ——
= RSLVO S1
VSYS3V3 Rsvoss
25 ey HRsvoss
, osamzs aoculTESD | T Revose
a ]

i TS 0
HR=rocsveer e 16—
mio’ o

[ HorRoceso

woToRDCCOM

m RDC3ALD cOM
—*

VSYS5V0
SO0V

lpas

e
uPCBZAP

Conneuor:oz e;qema\ Resolver 0
fraing

stvo 0 NIOSHOCTIF v s

vy
RsLo RL FU2_RSWvo Rls
NANOSWDLOLZF

[T REE 610_gess
e

c:

.
e | o

VSYS5V0
Sov

N4 N4
bR R

Figure 5.43 Circuit diagram resolver circuit
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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 5.44 shows the circuit diagram of the interrupt switches.
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Figure 5.44 Interrupts push buttons
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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.

POTI1 generates a signal for ADC[0].
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 5.45 and Figure 5.46 show the A/D measurement circuit.
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Figure 5.45 A/D measurements of board version D019712_06 V01
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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 5.29 shows the signals and the pins which the signal LEDs are connected to.

Figure 5.47 shows circuit diagram for the signal LEDs.

Table 5.29 LED signal connection

s VSYS3v3

DIGIO<3..0>

LED_EN#<(
N TED ENves
LED_EN#<:
LED ENF<3>

idt gsavh125 §
OE#[1] VCCJ—I1
OEH(2]
T e lc153
T -
4

OE#4] floon
3 Al Y[
5 1] [1

LED Signal name Connector
LED20 DIGIO[0] CNB8 pin 1
LED21 DIGIO[1] CNB8 pin 2
LED22 DIGIO[2] CNB8 pin 3
LED23 DIGIO[3] CNS8 pin 4
VSYS5V0
5.0v

e OigNal LED

Cl
1 1
2 2
3
4 4

VSYS5V0
50V

Al2] Y2l
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Figure 5.47 Signal LEDs
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5.21

I12S 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 5.48 shows circuit diagram for the clock module connector.

Table 5.30 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 12S1IMCLK Clock signal from module to PMOD1 pin 9

12S MCLK

VSYS3v3
3.3v header 8way
CN50

PWMO 1
1ICOSCL_3v3
%DA s
12SOMCLK.
12SMCLK
SOUT] 12SIMCLK

ERCIEEAIT o]

Figure 5.48 Connector for master clock generation
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5.22 |IC Level Shifter

The main board has a level shift circuit, which can be used to change the signal level for 11CO 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 5.49 and Figure 5.50 show the circuit diagrams for the clock module connector.
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Figure 5.49 IIC level shift circuit of boardversion D019712_06_V01
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6. Mechanical Dimensions
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7. Schematics

CAUTION

The schematics shown in this document are not intended to be used as areference 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

. Resistors: R117, R118, R195, R213, R215, R216, R238, R9_LA_1,R9_LA 2, R9_LA_3,R9_LA 4,
R9_LA 6,R9 LB_1,R9 LB 2,R9 LB _3,R9 LB 4,R9 LB 5 R9 LB 6,R9 LC 1, R9 LC 2 R
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 6

« Serial flash memory IC: IC50

R9_LA 5,
9 LC_3

C.3,

e Connector: CN4

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:

o 1jumper, 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:

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

The above components are crossed out in the schematics.
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7.1.3 Page 3: Voltage-/Signal LEDs / [ICO / Board Configurator
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7.1.4  Page 4: LIN/SENT
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Main Board for RH850 and R-Car U5x

7. Schematics

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

7. Schematics

7.1.7 Page 7:

FlexRay
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Main Board for RH850 and R-Car U5x 7. Schematics

7.1.8 Page 8: Ethernet / SD-SFMA / 12S
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Main Board for RH850 and R-Car U5x 7. Schematics

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

7. Schematics

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

7. Schematics

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

7. Schematics

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

7. Schematics

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

7. Schematics

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

7. Schematics

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

7. Schematics

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

7. Schematics

7.1.17 Page 17: CAN Transceiver X4
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Main Board for RH850 and R-Car U5x 7. Schematics

7.1.18 Page 18: CAN Transceiver
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Main Board for RH850 and R-Car U5x

7. Schematics
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Main Board for RH850 and R-Car U5x 7. Schematics

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

7. Schematics

7.2.3

Page 3: Voltage- / Signal LEDs / lICO / Board Configurator
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Main Board for RH850 and R-Car U5x 7. Schematics

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

7. Schematics

7.2.5

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

7. Schematics

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

7. Schematics

7.2.7 Page 7:

FlexRay Interface
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Main Board for RH850 and R-Car U5x

7. Schematics

7.2.8 Page 8:

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

7. Schematics
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7. Schematics

Main Board for RH850 and R-Car U5x
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Main Board for RH850 and R-Car U5x 7. Schematics

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

7. Schematics

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

7. Schematics

7.2.13 Page 13: PMOD Interface
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Main Board for RH850 and R-Car U5x 7. Schematics

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

7. Schematics

7.2.15 Page 15: LIN Transceiver X4
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Main Board for RH850 and R-Car U5x 7. Schematics

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

7. Schematics

7.2.17 Page 17: CAN Transceiver X4
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Main Board for RH850 and R-Car U5x 7. Schematics

7.2.18 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 S01)
V2.00 2024-04-17 8 Revised hardware release (Hardware revision D019712_06_S04)
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.
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