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(Note1)

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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
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 you or third parties arising from such alteration, modification, copying 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; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

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 is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (*Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
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 is 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 liability for damages or losses occurring as a result of your noncompliance
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 administered 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.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

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

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

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

1. Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device
operation. Steps must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs.
Environmental control must be adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators
that can easily build up static electricity.

Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test
and measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap.
Semiconductor devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted
semiconductor devices.

2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LS| are indeterminate and
the states of register settings and pins are undefined at the time 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 time 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 time when power is supplied until the power reaches the level at which resetting is specified.

3. Input of signal during power-off state

Do not input signals or an 1/O pull-up power supply while the device is powered off. The current injection that results from input of such a
signal or 1/O pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause
degradation of internal elements. Follow the guideline for input signal during power-off state as described in your product
documentation.

4. 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 the 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.

5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal

during program execution, wait until the target clock signal is 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. Additionally,
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.

6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area
between VIL (Max.) and VIH (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from
entering the device when the input level is fixed, and also in the transition period when the input level passes through the area between
VIL (Max.) and VIH (Min.).

7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not
access these addresses as the correct operation of the LSl is not guaranteed.

8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead
to problems.

The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might
differ in terms of 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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1. Introduction

The ‘RH850/U2C Starter Kit’ serves as a simple and easy to use platform for evaluating the features and
performance of Renesas Electronics’ 32-bit RH850/U2C microcontrollers.

Notes

1. This document describes the functionality of the communication board and guides the user through its
operation.

For details regarding the operation of the microcontroller, refer to the device's Hardware User’s Manual.
2. In this document active low signals are marked by an appended ‘Z’ or ‘# to the pin or signal name. E.g.
the reset pin is named RESETZ or RESET#.
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 Y-ASK-RH850U2Cx(-JP)

The Y-ASK-RH850U2Cx(-JP) product package consists of the items listed in Table 1.1.

The difference between the boards Y-ASK-RH850U2C4(-JP) and Y-ASK-RH850U2C8(-JP) is the
RH850/U2C processor that is mounted on the PCB. Refer to chapter 1.5 Used Device for details.

After you have unpacked the box, check if your Y-ASK-RH850U2Cx(-JP) package contains all of these
items. Table 1.1 Package Components for the Y-ASK-RH850U2Cx(-JP) shows the packing components of
the Y-ASK-RH850U2C4(-JP) and the Y-ASK-RH850U2C8(-JP) package.

Table 1.1 Package Components for the Y-ASK-RH850U2Cx(-JP)

Item Description Quantity
D020925 RH850/U2Cx starter kit board 1

D017765-11 RHB850 starter kit license information document 1

D021012-24 Product contents list Y-ASK-RH850U2C4(-JP) 1

D020965-24 Product contents list Y-ASK-RH850U2C8(-JP) 1

226-000210-01 Renesas E2 emulator unit 1

228-000078-01 USB Cable, Type A to Type-C, 0.5m 1

230-000109-01 Parallel Cable [1x D-SUB connector 9-pin - 1x DIL connector 10-pin] 3

230-000110-01 Sub-D male to male gender changer, 9-pin 3
236-000009-05 Power supply unit, 12V/1A 1 (not included in

Incl. 4 international AC-plugs starter kits with *-JP in
the order code)

Note

Please keep the Y-ASK-RH850U2Cx(-JP) packing box at hand for later reuse in sending the product for
repairs or for other purposes. Always use the original packing box when transporting the Y-ASK-
RH850U2Cx(-JP). If packing of your product is not complete, it may be damaged during transportation.

R20UT5738ED0100 Rev.1.00 RENESAS Page 7 of 107
January 22, 2026
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1. Introduction

1.2

Main Features

= Supports RH850/U2C processor

» Connection for on-chip debugging and flash memory programming

= Pin headers for direct access to all microcontroller pins
= External power supply (12V DC input)

= Debugging and programming interface:
14-pin LPD/JTAG Debug Connector (e. g. for using E2 OCD Emulator or PG-FP6 Flash Programmer)

» Reset switch

= External clock circuit with a 20 MHz ceramic resonator
» Four status LEDs

= Eight general purpose signaling LEDs

= 16 circular LEDs

= Rotary encoder with RGB LED illuminated shaft

= Two analog signal inputs using potentiometer

= Two switches for external interrupt signal input

= 128x64px OLED display

= Onboard interface connectors for :

* Ethernet port (10BASE-T1S / 100BASE-TX / 1000BASE-T1)

LIN/ SENT

UART via USB (VCP)
CAN

CAN XL

Pmod

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

1.3

Starter Kit Versions

The following versions of the Starter Kit are available:
Table 1.2 Y-ASK-RH850U2Cx(-JP) board versions

Board version Schematic version
D020925_06_V0100 D020925_04_V0102
D020925 06 V0200 D020925 04 V0200

Table 1.3 shows the differences of the board versions.

R20UT5738ED0100 Rev.1.00 RENESAS
January 22, 2026

Page 8 of 107
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1. Introduction

Table 1.3 Y-ASK-RH850U2Cx(-JP) board version differences

No. Modified Function Detailed Description of Changes D020925_06_V0100 D020925_06_V0200
1 Power supply test connector CN5 Changed connector pin count Uses a 10-pin connector for CN5. Connector is | Uses a 14-pin connector for CN5. Connector is
assembled. NOT assembled.
Refer to 3.3 Power Supply Test Connector Refer to 3.3 Power Supply Test Connector
2 FLMD1 / PO6_7 signal connection Modified connection of FLMD1 signal to port | Connection of FLMD1 signal to port PO6_7 is FLMD1 signal and pull-down resistor R12 are
P06_7 enabled by 1-of-2 multiplexer. The multiplexer | always connected to port PO6_7.
is controlled by FLMDO signal. Opening cut trace E31 disconnects FLMD1
Opening cut trace E31 disconnects FLMD1 signal and pull-down resistor from port P06_7.
signal from port P06_7.
3 | Interrupt signal Signal connection for switch SW2 (INT1) Connected to ports PO4_10 (INTP34) and Connected to port P04_10 (INTP34)
P24 _4 (INTP17)
4 | Rotary encoder Signal connections for ENCO and ENC1 Signal ENCO connected to P02_9 (ENCAOEO) | Signal ENCO connected to P02_9 (ENCAOQEO).
signal and P06_6 (ENCAOQTINO). Signal ENC1 connected to port P10_11
Signal ENC1 connected to port P10_11 (ENCAOQEN1).
(ENCAOQEM). It can also be connected to B1
input on 1C9 to use PO6_7 (ENCAOTIN1).
5 | CAN interfaces Name change Interfaces named “CAN1” and “CAN XL / FD” Interfaces named “CAN 1” and “CAN 0”
6 | CAN interfaces Signals to enable CAN bus termination Bus termination on CANO (CAN XL/FD) can be | Bus termination on CANO (CAN XL/FD) can
activated by RH850/U2C ports P21_4 and only be activated by RH850/U2C port P21_4.
P21_10.
7 | 100BASE-TX Ethernet interface Oscillator for the Ethernet transceiver This board uses an Epson oscillator This board uses the on-chip oscillator circuit of
SG8018CE and inputs the clock signal to the Ethernet transceiver with an external
CLK_XTALA1 pin of the Ethernet transceiver. crystal oscillator connected to the pins
CLK_XTAL1 and XTAL2.
8 1000BASE-T1 Ethernet Interface RESET signal output to the Ethernet Ports PO4_10 and P24_4 can be used as P04_10 can be used as RESET signal output
transceiver. RESET signal output to the Marvell to the Marvell transceiver.
transceiver.
R20UT5738ED0100 Rev.1.00 ‘IIENESAS Page 9 of 107
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RH850/U2C 1. Introduction

1.4 Starter Kit Board View

Below pictures show the starter kit (Figure 1.1) and the accessories included in the starter kit (Figure 1.2).

Figure 1.1 Starter kit
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i Power supply unit, 12V/1A
CAN/LIN bus connection adapter cables PC connection cable (USB Type-C) Not included in Y-ASK-RH850U2Cx-JP

Figure 1.2 Starter kit accessories
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RH850/U2C 1. Introduction
The following figures provide the drawing of top and bottom views of the starter kit board including the solder
pads.
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Figure 1.6 Starter kit board bottom view for board version D020925_06_V0200

1.5 Used Device

The board is designed for use with the following devices.

The device is soldered to the PCB.

Table 1.4 Type names for FCC and MP devices

Device Type name Comments
RH850/U2C4 R7F702606AFABB-C DPS device
RH850/U2C8 R7F702600FABB-C DPS device

R20UT5738ED0100 Rev.1.00
January 22, 2026
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RH850/U2C 2. Connectors, Switches and LEDs

2. Connectors, Switches and LEDs

This section provides complete lists of all connectors, switches, and LEDs.

The placement of these components on the board is shown in the figures below.
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Switch Overview

The following table provides an overview of all switches.

Table 2.1 Switch overview

Connector Function Remark

SWi1 RESET switch refer to 6.1 RESET Circuit

SW2 External interrupt signal INT1 refer to 6.2 External Interrupt Signal
SW3 External interrupt signal INT2

R20UT5738ED0100 Rev.1.00
January 22,

2026
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RH850/U2C 2. Connectors, Switches and LEDs

2.2 Connector Overview

The following table provides an overview of all connectors.

Table 2.2 Connector overview

Connector Function Remark

CN1 Debug and programming interface refer to 5 Debug and Flash Programming
Interfaces

CN2 Device port connectors refer to 10.2 Device Port Connector CN2

CN3 refer to 10.3 Device Port Connector CN3

CN4 +12.0 V external power supply refer to 3.1 Power Management IC (PMIC)

CN5 Test connector for power supplies refer to 3.3 Power Supply Test Connector

CNG6 Display connector refer to 6.6 OLED Graphic Display

CN7 USB C connector for UART1 refer to 6.11 USB to UART Interface

CN8 microSD card interface refer to 6.14 microSD Card Interface

CN9 PMODO interface connector refer to 6.13 PmodTM Interfaces

CN10 PMOD?2 interface connector

CN11 PMOD1 interface connector

CN12 CAN1 interface connector refer to 6.7

CN13 CAN XL / CAN FD interface connector

CAN Interfaces

CN14 LIN / SENT interface connector refer to 0

Table 6.9 Cut traces to disconnect RH850/U2C port|

CAN1
RH850/U2C Port | CutTrace | RH850/U2C
P06_2 E45 P06_1
P06_3 E46 P06_0
P17_10 E47 P21_10
P17_11 E48 P21 5
P17_9 E49 P17_9

LIN and SENT Interfaces

CN15 Ethernet 100BASE-TX interface connector refer to 6.12 Ethernet Interfaces
CN16 Ethernet 1000BASE-T1 interface connector
CN17 Ethernet 1000BASE-T1 interface connector (not
assembled)
CN18 Ethernet 10BASE-T1S interface connector
R20UT5738ED0100 Rev.1.00 aEN ESNS Page 19 of 107
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LED Overview

The following table provides an overview of all LED.

Table 2.3 LED overview (
LED Function Color Remark
LED1 ERROROUT signal red refer to 6.1 RESET Circuit
LED2 PWRCTL signal red
LED3 RESET active signal red
LED4 1.09V RH850 core voltage VDD green
LED5 12.0 V power supply V_BAT green refer to 3.4 Power Supply LEDs
LED6 5.0 V power supply VCC5V0
LED7 3.3 V power supply VCC3V3
LEDS8 3.3 V power supply VCCLDO
LED9 3.3 V power supply VCC3V3P
LED10 User Signal LED blue refer to 6.5.2 User Signal LEDs
LED11
LED12
LED13
LED14
LED15
LED16
LED17
LED18 USB communication signal RH850 |red refer to 6.17 USB to UART Interface
LED19 green
LED20 Circular LED blue refer to 6.5.1 Circular LEDs
LED21
LED22
LED23
LED24
LED25
LED26
LED27
LED28
LED29
LED20
R20UT5738ED0100 Rev.1.00 aEN ESNS Page 21 of 107
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Table 2.3 LED overview (cont’d)

LED Function Color Remark

LED31 Circular LED blue refer to 6.5.1 Circular LEDs

LED32

LED33

LED34

LED35

LED36 Ethernet 1000BASE-T1 red refer to 6.12 Ethernet Interface
communication signals

LED37 green

LED38 Ethernet 100BASE-TX blue
communication signals

R20UT5738ED0100 Rev.1.00 RENESAS Page 22 of 107
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RH850/U2C 3. Power Supply

3. Power Supply

The starter kit board is powered by a single 12V supply (VCC12V0_CN), which is connected to connector
CN4.

Power control on the starter kit board consists of 2 parts.

One part is used for the power supply to RH850/U2C and the peripheral 5.0 V power supply. This part uses
the Renesas power management IC RAA271082.

The other part is the 3.3 V power supply to the onboard peripheral hardware. This part uses a Renesas buck
regulator ISL85410.

3.1 Power Management IC (PMIC)

All voltages required to operate RH850/U2C are generated by the Renesas power management IC
RAA271082. For more information about this device, please refer to the RAA271082 homepage.

The power management IC provides 3 synchronous buck regulators and one LDO regulator.

The buck regulator Buck1 can be programmed between 2.8 V to 5.05 V output voltage. It is programmed to
generate the 5.0 V supply voltage VCC5VO0.

The buck regulator Buck2 can be programmed between 0.85 V to 3.3 V output voltage. It is programmed to
generate the 3.3 V supply voltage VCC3V3.

The buck regulator Buck3 can be programmed between 0.85 V to 3.3 V output voltage. It is programmed to
generate the 1.09 V core voltage supply VDD.

The LDO can be programmed between 2.7 V to 3.4 V output voltage. It is programmed to generate the 3.3 V
supply voltage VCCLDO.

Table 3.1 summarizes the settings and shows which RH850/U2C power supply uses which voltage.

Table 3.1 RAA271082 Power Connections

RAA271082 Regulator Output Voltage Max. Output Current Usage
Buck1 (PHASE1) 50V 1A RH850/U2C’s AAVREFH, A1VREFH
Buck2 (PHASE2) 33V 1A RH850/U2C’s VCC , SYSVCCA2VREFH,

EOVCC, E1VCC, E2VCC, GETHOPVCC
GreenPAK IC’s (SLG) VDD

Buck3 (PHASE3) 1.09V 1A RH850/U2C’s VDD
LDOOUT4 3.3V 300 mA Not used

The power management IC has an 12C interface. This is connected to the RI3CO interface of RH850. This
interface can be used by the user application to program the configuration registers in the PMIC.

Figure 3.1 shows the schematic of the PMIC circuit on the starter kit.
Table 3.2 lists the 10O ports on the PMIC and shows what they are connected to.

RAA271082 has a customer configuration saved in its embedded one-time programmable (OTP) memory.
Table 3.3 provides the OTP-105 settings to support the RH850/U2C.

R20UT5738ED0100 Rev.1.00 RENESAS Page 23 of 107
January 22, 2026


https://www.renesas.com/en/products/raa271082

RH850/U2C

3. Power Supply

P03<0>

RH850/U2C Power Supply by PMIC RAA271082

VCC12vo

12v

u| |C38
1u] |C39

' . 1 ‘
4.7u] |C43
=

1u] |C41

100n| |C42

RI3COSDA

IC3

RAA271082
12C address: 0x9A
12C max 400kHz

8 VIN1T
EN

PGND1

OUT

P03<1>

RI3COSCL

OUT
Bl

OUT

P21<0> EB89,

RESET_PMIC#

BOOT1

PHASE1
FB1

VIN2/.

o
C45

17

L1

220n

4.7uH
TFM252012ALMA4R7MTAA
6 .

1
18

LDOIN4

PGND2/3|

22
L2
1.5uH

ca7
uj |c49

100n
1

FS2

10u| |C51

= TFM201610ALMATRSMTAA

VCC5V0

5v

VCC!

3V3

@
w
<

PHASE:

24
2

2%,

_n
»
&

PHASE3,
FB3|

2

L3
1.5uH

VDD

C57
C58

10u

TFM201610ALMATRSMTAA 1.00V
3
21 FS3)

g 3
— % EPAD|25
Figure 3.1 Power supply circuit for RH850/U2C on the starter kit board
Table 3.2 /0 Connections
RAA271082 RH850/U2C Remarks
Pin# Pin Name Pin Name
1 VIN2/3 N.A. Connect to PHASE1, power supply for buck regulators 2 and 3
2 CFGH1 N.A. Not connected, buck regulator 1 configuration input
3 EN_LV N.A. Pull-up to BYP, enable low voltage outputs (Buck2, Buck3, LDO4)
4 NC N.A.
5 BOOT1 N.A. BIAS voltage for Buck1 high-side MOSFET driver
6 PHASE1 N.A. Buck regulator 1 output
7 EN PMIC enable signal
8 VIN1 N.A. Power supply for IC and for buck regulator 1
9 NC N.A.
10 PGND1 N.A. GND return of buck regulator Buck1
11 GND N.A. System GND
12 BYP GPIO (P22_10) |BYP LDO bypass
13 SCL GPIO (P03_1) |I2C connection to RH850/U2C (RI3CO0)
14 SDA GPIO (P03_0)
15 GPIO GPIO (P21_0) |GPIO
16 RSTB N.A. Connected to SLG7RN48401-A (RESET_PMIC# pin 14)
17 FB1 N.A. Buck regulator Buck1 monitor input
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RH850/U2C 3. Power Supply
Table 3.2 1/0 Connections (cont'd)
RAA271082 RH850/U2C Remarks
Pin# Pin Name Pin Name
18 LDOIN4 N.A. Connect to output of buck regulator Buck1
19 LDOOUT4 N.A. LDO4 output voltage
20 FB2 N.A. Buck regulator Buck2 monitor input
21 FB3 N.A. Buck regulator Buck3 monitor input
22 PGND2/3 N.A. Shared GND of buck regulators Buck2 and Buck3
23 PHASE3 N.A. Buck regulator 3 output
24 PHASE2 N.A. Buck regulator 2 output

Table 3.3 RAA271082 OTP-105 Configuration

Address Register Name OTP Value
0x60 DEV_ID_LO_BYTE 0x82
0x61 DEV_ID_HI_BYTE 0x10
0x62 DEV_REV_LO_BYTE 0x01
0x63 DEV_REV_HI_BYTE 0xCC
0x64 BUCK_LDO_STATUS1 OxFF
0x65 BUCK_LDO_STATUS2 0x00
0x66 BUCK_LDO_REG_STATUS OxFF
0x67 BUCK_LDO_EN 0x00
0x70 VIN1_UV_THRESH_OPT 0x01
0x71 VOUT1_VOLTAGE_OPT 0x12
0x72 VOUT1_THRESH_OPT 0x22
0x73 VOUT2_VOLTAGE_OPT 0x22
0x74 VOUT2_THRESH_OPT 0x22
0x75 VOUT3_VOLTAGE_OPT 0x06
0x76 VOUT3_THRESH_OPT 0x22
ox77 VOUT4_VOLTAGE_OPT 0x0B
0x78 VOUT4_THRESH_OPT 0x22
0x79 SEQUENCE_OPT 0x00
Ox7A SS_OPT 0x033
0x7B MISC1_OPT 0x10
0x7C MISC2_OPT 0x00
0x7D MISC3_OPT 0xF2
0x7E TRIM_CRC_LOW 0x00
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Table 3.3 RAA271082 OTP-105 Configuration (cont'd)

Address Register Name OTP Value
Ox7F TRIM_CRC_HIGH 0x00
0x80 FLT_STATUS_1 0x00
0x81 FLT_STATUS_2 0x00
0x82 FLT_STATUS_3 0x00
0x83 FLT_STATUS_4 0x10
0x84 FLT_LATCHOFF_RESTART 0x00
0x85 FLT_RESP_MASK1 0x17
0x86 FLT_RESP_MASK2 0xBB
0x87 FLT_RESP_MASK3 0x07
0x8A FLT_GPIO_EN1 0x60
0x8B FLT_GPIO_EN2 0x00
0x8C FLT_GPIO_EN3 0x00
0x8D FLT_RSTB_EN 0x00
0xA0 WWDT_CFG 0x00
OxA1 WWDT_ULW 0x00
0xA2 WWDT_LLW 0x00
0xA3 KICK_REG 0x00
0xA4 GPIO_CTRL 0x00
0xA5 RSTB_CTRL 0xCO
0xB6 CRC_RESULT_LO_BIT 0x00
0xB7 CRC_RESULT_HI_BITS 0x14

3.2 Buck Regulators

The starter kit has one external voltage regulator Buck Regulator 3.3V

circuit to generate the supply voltage of 3.3 V for s vgzo e VS 14
onboard peripheral circuits. The circuit uses a SV: N

Renesas ISL85410 buck regulator. o o

10u) |C37
22u) |C86

It generates 3.3 V from the 12V board supply, the
enable signal for the buck regulator comes from the
PMIC.

NC
OMP.

470p.
oy foss

For more information about this device, please refer
to the ISL85410 homepage.

Figure 3.2 shows the circuit diagram of the buck

regulator circuit being used. Figure 3.2 Buck reglator on the starter kit board
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3.3

Power Supply Test Connector

The starter kit has a possibility to easily measure
all voltage levels that are available on the starter
kit board.

All voltages are connected to connector CN5.

On board version D020925 06_V0100 connector
CN5 is a 10-pin connector, and it is assembled
on the starter kit.

On board version D020925_06_V0200 connector
CN5 is a 14-pin connector, and it is not
assembled on the starter kit.

VCC3V3P

“73 av —‘3 av T av 5V 1.0V 12v

Test Power on board version D020925_06_V0100

VDD VCCi2vo VCCSV0  VCC3V3  VCCLDO  VCC3V3P

1.09v 12v CNS 5v 3.3v 3.3v 3.3v
_ 6 ryFse
yFs6 R35 pFso
U 2 pFs10
0" ] e

S7_poJR36

Test Power on board version D020925 06 V0200

tag_c2070_idc_14pin
CN5

1 14 bt
13, 3

R
Boosn

VCCLDO VCC3V3 VCCsvVo VDD VCC12v0

-

~[ofalsen]-
S

Figure 3.3 shows which voltage can be found on
each pin on CN5.

Table 3.4 shows pin assignments on connector CN5.

Note

Figure 3.3 Monitor voltage levels

The pin numbering on CN5 is different for board versions D020925 06 V0100 and D020925 06 _V0200.

Table 3.4 Voltages on Test Power Connector

Pin Board version D020925_06_V0100 Board version D020925_06_V0200 and later
1 GND GND

2 GND VCC12V0, 120V
3 NC VDD, 1.09V

4 VCC5V0, 5.0V VCC5V5, 5.0V
5 VCC12Vv0, 12.0 V VCC3.3,3.3V
6 VCC3V3, 3.3V VCCLDO, 3.3V
7 NC VCC3V3P, 3.3V
8 VCCLDO, 3.3V GND

9 VDD, 1.09 V NC

10 VCC3V3P, 3.3V NC

11 - NC

12 - NC

13 - NC

14 - NC

R20UT5738ED0100 Rev.1.00
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3.4 Power Supply LEDs

The green LEDs LED4 — LED9 indicate the availability of various
voltages on the starter kit board:

LED4 for 1.09 V core voltage VDD

LEDS5 for 12.0 V power supply VCC12V0

LEDG for 5.0 V PMIC Buck1 output VCC5V0
LED?7 for 3.3 V PMIC Buck2 output VCC3V3
LEDS for 3.3 V LDOOUT4 output VCCLDO
LED9 for 3.3 V buck regulator output VCC3V3P

.OV[EE]LEDS

.Ov[E]LED6

.3v[m]LED7

LDO 3. 3v[]LED8
P 3.3v[ER]LEDY

1.09v[mX]LED4

Figure 3.4 Power supply LEDs
on the starter kit board
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4. Clock Supply

4. Clock Supply

The starter kit has 2 built-in oscillator circuits.

It has a soldered oscillator of 20MHz that can be
used for RH850/U2C main clock generation.

It also has a soldered oscillator of 32.768kHz for
RH850/U2C sub-clock.

The RH850/U2C starter kit does not provide a
possibility to input an external clock signal. The
starter kit has 2 test points TP16 and TP17. These
can, sufficient technical skills provided, be used to
input an external clock signal to RH850/U2C.

Oscillator Circuits

XT1

Ic1

RH850/U2C4 (R7F702606AFABB-C) (DPS)
or

RHB850/U2C8 (R7F702600AFABB-C) (DPS)

XT2

D20 (|

x1
X2

E20
F20

~——>11Po_1

0

TP17  TP18

2
NX3225GB-20.000M-STD-CRA-2

Figure 4.1 Oscillator circuit
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RH850/U2C 5. Debug and Flash Programming Interfaces

5. Debug and Flash Programming Interfaces

For debugging and flash programming purposes debug or flash programming tools can be connected to
connector CN1.

Figure 5.1 shows the circuit diagram of connector CN1 on starter kit version D020925 06 _V0100.
Figure 5.2 shows the circuit diagram of connector CN1 on starter kit version D020925_06_V0200.

RH850/U2C has two signals FLMDO and FLMD1 to activate serial programming mode 1. There is a small
difference in handling these signals between the board versions.

FLMDO pin is a dedicated pin only for programming mode selection. This is controlled by a connected
programmer.

FLMD1 pin is shared with port P06_7 and can also be used as digital I/O by the user application.
The starter kit has a pull-down resistor connected to FLMD1 to select programming mode.

On starter kit version D020925 06 V0100 the pull-down resistor is connected to port pin PO6_7
automatically if FLMDO signal is “1”. As long as FLMDO signal is “0” the pull-down resistor is not connected to
port pin PO6_7.

On starter kit version D020925 06 V0200 the pull-down resistor is permanently connected to port pin
P06_7. It is also present for the port function P06_7 in the user application.

Debug and Programming Interface

VCC3V3
CN1 Taav

JP0<2> TCKI/LPDCLK/FPCK
TRST#

JPO<1> TDO/LPDO/FPDT
1_JP0<0> TDI/LPDI/FPDR
JP0<3> TMS

y JP0<5> RDY/LPDCLKO
RESET#

2

: e
b
10 EVTO# P10<14> oUT

T Io oo~
®

@ 2
=

fok 1R2
10K

P06<7> Function Select

VCCava vCeava

3.3v 3.3v
Ic7 Ic8
SN74LVC1G125DCK SN74LVC1G125DCK
RESET# 1 yfoez — veel 8 1 sfoez — vee 5
T, _FLMDO 2 a 2 {a
3 [ 4

GND Y

Depends on FLMDO at RESET release

s oo ¥ lyd

1C9
tc7sb3157cfu

vce

B1

N ENC1 nc
B FLMD1 B2 A 4 E31 5 P06<7> -OUT

S
L: user mode

GND
H. ig mode

I = N PSS P

Figure 5.1 Debug and flash programming interface on starter kit version D020925_06_V0100

R20UT5738ED0100 Rev.1.00 RENESAS Page 30 of 107
January 22, 2026



RH850/U2C

5. Debug and Flash Programming Interfaces

Debug and Programming Interface

VCeava

OUT

IN
Bl

ok 1R2
10k

CN1 3.3V
JP0<2>  TCKILPDCLK/FPCK 1 2
TRST# 3 4 FLMDO =
d JPo<i>  TDO/LPDO/FPDT 5 6 FLMD1 -
1 JPO<0> _ TDILPDIFPDR 7 8 E31 P06<7>
JP0<3> ___TMS 9 10 EVIO#™ _ P10<14> _fpmreee
| JPo<5>  RDY/LPDCLKO 11 12
RESET# 13 14
[
& &

10K
10K

Figure 5.2 Debug and flash programming interface on starter kit version D020925_06_V0200

The Renesas standard emulator for RH850/U2C is the E2 emulator. This can be used as emulator for
debugging or as flash programmer.

To connect the E2 emulator to CN1 it is necessary to use the target connector included with the E2. To use
the target connector for RH850 devices make sure switch SW1 on the target connector is set to position [1-

2].

interface cable

o 10.5 mm |

i

13 mm

20-pin (1.27-mm pitch) user-system

20-pin (1.27-mm pitch)
to 14-pin (2.54-mm
pitch) connector
conversion adapter

Connector for the emulator:

le—— 14-pin (2.54-mm pitch)

connector
7614-6002 or 2514-6002

User system

10.5 mm

_Y

20-pin (1.27-mm pitch) to 14-pin (2.54-mm
pitch) connector conversion adapter
(top view)

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

*: These are not printed on some versions
of the conversion adapter.

Figure 5.3 E2 target connector
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6. Peripheral Circuits

6.1 RESET Circuit

The starter kit uses a GreenPAK IC SLG7RN48401-A for RESET signal control and status signal display.
There are several means to trigger a RESET signal output to RH850.

The push button SW1 and the RESET signal from the power management IC are input to the GreenPAK IC
and trigger the RESET signal output to RH850/U2C.

A RESET signal from an emulator, which is connected to connector CN1, and a RESET signal from the USB
interface can also trigger a RESET to RH850/U2C.

The lighted red LED3 indicates that a RESET signal is output to RH850/U2C.

The GreenPAK IC also controls output LEDs for several status signals:

* LED1 - ERROROUT_M#

* LED2 -PWRCTL on RH850/U2C8, port P06_10 on RH850/U2C4
* LED3 -RESET

* LED4 - Core voltage VDD_F

The input to the PWCRCTL input on the GreenPAK IC is different for RH850/U2C4 and RH850/U2C8.
RHB850/U2C8 has a dedicated PWCTRL output that is connected to GreenPAK pin 3.

RH850/U2C4 does NOT have a PWRCTL output. The digital port P06_10 is connected to GreenPAK pin 3.
Figure 6.1 shows the circuit diagram for the GreenPAK IC and the RESET signal input.

RESET and Status for RH850/U2C4 RESET and Status for RH850/U2C8

VCCav3 VCeava

Tav Tav

VDD_F

g 09v

FS1

VCC3V3

Ic2
33V SLG7RN48401-A
oo ERROROUT_M# ERROROUT_M#
8lenD
S~ PWRCTL_U2C8
TR P06<10>

2
3
P
LED_ERROROUT
LED_ EB-MONOTT|o 5 b}
6
7

Ic2
SLG7RN48401-A

VDD ERROROUT_M#|
8

ERROROUT_M#

R4 PWRCTL_U2C8 N
T *v P06<10> G
<3

RESET#

n| |Ct

LED_ERROROUT]

PWRCTL

RESET#

Yolo|ale o

RESET#_INOUT
SYSVCC_FOR_RESET#
LED_RESET#
LED_PG_P1
P1V2_SENSE_IN

RESET#_INOUT|
SYSVCC_FOR_RESET#
LED_RESET#
LED_PG_P1 10
P1V2_SENSE_IN[¢ 11

0 OuT

. e 1

©

— RESET_SW# ER7 RESET_USB# - _ RESET_SW#| 1§ ER" RESET_USB# -
N Ncl_13_
RESET_PMICH] ERB RESET_PMIC# @ RESET_PMICH| 14 ERS RESET_PMIC# @
swi o swi1 —é c‘g
RESET RESET = =
Figure 6.1 Reset circuit
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6.2 External Interrupt Signal

The RH850/U2C starter kit has 2 switches, which can be used as external interrupt inputs to RH850/U2C.

SW2 generates the INT1 signal. This signal is connected to port P04_10 (IRQ25). On starter kit version
D020925_06_V0100 this signal is in parallel also connected to port P24 4 (IRQ32).

SW3 generates the INT2 signal. This signal is connected to port P24 6 (IRQ33).

Table 6.1 Interrupt signal connections

Switch Interrupt signal | Starter Kit Version D020925_06_V0100| Starter Kit Version D020925_06_V0200

SW2 INT1 IRQ25 on port P04_10 IRQ25 on port P04_10
IRQ32 on port P24 _4
SW3 INT2 IRQ33 on port P24_6 IRQ33 on port P24_6

The starter kit includes 2 cut traces to disconnect the interrupt signals from the RH850 ports.

On board version D020925 06_V0100:

» Cut trace E24 is used to disconnect INT1 signal from port P24_4.
= Cut trace E25 is used to disconnect INT2 signal from port P24 6.
= Port P04 _10 is always connected to INT1 signal.

On board version D020925 06_V0200:

= Cut trace E24 is used to disconnect INT1 signal from port P04 _10.
» Cut trace E25 is used to disconnect INT2 signal from port P24_6.

Figure 6.2 shows the circuit diagram for the interrupt switches on different starter kit versions.

Interrupt Buttons Interrupt Buttons
Starter Kit Version D020925 06_V0100 Starter Kit Version D020925 06 V0200
VCC3V3P VCC3V3P

ok 1 R83

IRQ25 P04<10> =
° d ra32 P24<4> %-—g - IRQ25 E24 P04<10> =
"~ IRQ33__E24 P24<6> a IRQ33 E25, P24<6>

f = e [TV OT
b1 S © ~
8 8 8 U g
Sw2 \o = Sw2 \0 2l
INT1 = INT1 =
8 8

Figure 6.2 Interrupt connection

6.3 Analog Signal Input

. , A/D Measurement
The starter kit includes two potentiometer POT1 and POT2, vecsvo

that allow analog signal input to ports APO0_0 (POT1) and s
AP00_1 (POT2).

The cut traces E32 and E33 can be used to disconnect the
potentiometers from RH850/U2C.

Figure 6.3 shows the circuit diagram for the potentiometer
connection.

Figure 6.3 Potentiometer connection
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6.4 Rotary Encoder

The starter kit incorporates a rotary encoder with illuminated shaft, built-in push button and 2 quadrature
encoder outputs.

The push button is connected to RH850 interrupt input IRQ22 on port P10_0. The interrupt input can be
disconnected by opening cut trace E23.

The encoder signals ENCO and ENC1 are input to RH850 on-chip encoders ENCAOEOQ on port P02_9 and
ENCAOE1 on port P10_11.

On board version D020925_06_0100 the encoder signals are also input to the on-chip encoder ENCAOTINO
on port PO6_6 and ENCAOTIN1 on port P06_7.

On starter kit version D020925 06 V0100 the signal ENCO can be disconnected from port PO6_6 by
opening cut trace E22.

On starter kit version D020925 06 V0200 the signal ENCO can be disconnected from port P02_9 by
opening cut trace E22, and the signal ENC1 can be disconnected from port P10_11 by opening cut trace
E90.

The illumination of the encoder shaft uses RGB LEDs. These are controlled by ports PO6_11 (red), P06_12
(green), and P06_13 (blue).

The analog signals of the RGB outputs are fed back to RH850/U2C using the analog inputs AP2_0 (red),
AP2_1 (green), and AP2_2 (blue).

Table 6.2 lists the encoder and interrupt signals and possible cut traces to disconnect them from
RH850/U2C.

Figure 6.4 shows the circuit diagram for the rotary encoder on starter kit version D020925 06 _V0100.
Figure 6.5 shows the circuit diagram for the rotary encoder on starter kit version D020925 06_V0200.

Table 6.2 Encoder signal connections

Signal Starter Kit Version D020925_06_V0100 Starter Kit Version D020925_06_V0200

Port, Peripheral module Cut trace Port, Peripheral module Cut trace

ENCO P02_9, ENCAOEO None P02_9, ENCAOEO E22
P06_6, ENCAOTINO E22

ENC1 P10_11, ENCAOE1 None P10_11, ENCAOE1 E90
P06_7, ENCAOTINO None

Push Button |P10_0, IRQ22 E23 P10_0, IRQ22 E23
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Rotary Encoder with Push Button and RGB LED, V0100

VCCsvo
5V

Ic6
PEL12T_4225T_S1024

1 &

3
4
5

8

6

7

VCC3vaP

P02<9>

8
g
gl 2

'\ m O“
B 3 2
2 b4 14
[J g =
AP2<0> E16, 5 ANALOG R R57
831 AP2<1> E17, ANALOG_G [uo IR58
OUT AP2<2> E18, ANALOG_B K IR59
o TR
8l 3 8 Si1902DL.
o <o < =
A
EREREE 2l 4
3| si19020L
1 =
> =3
5/ 8
POG<11> PWGC350 _Efg, PWM R 6
RS PO6<12- PWGC360 20 PWM G 4 o lms
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Figure 6.4 Rotary encoder on starter kit version D020925 06_V0100

Rotary Encoder with Push Button and RGB LED, V0200

VCC5V0

1C6
PEL12T_4225T_S1024

1n

=

8

VCCaVaP

R78

flok

R80

]

ENCO E22_ (P02<9>  ENCAQEQ [ouT
ENC1 EQ0_ (P10<11>  ENCAQE1 UI
BUTTON E23_ (P10<0> _ IRQ22 ST

oy jose_g
oy o]

s o °
5 il 2
2 & 4
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2|
=] AP2<0 E16, ANALOG R
m=l_AP2<1 E17, ANALOG G b
SoT] AP2<2 E18, ANALOG B i
6 4
ﬂ g g Si1902DL
8 8 § —
Ll e
g T g 2| 3| TRa
Nl R Si1902DL
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» <
5,8
) _PO6<il> PWGC350 Etg PWM R 6
TR _P06<i2> PWGC360  E20 PWM_G 4 :; TR
™ P06<13> PWGC270 E21 PWM_B 2 FA Si1902D0L

10n] |C65
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Figure 6.5 Rotary encoder on starter kit version D020925_06_V0200

6.5

6.5.1

LEDs

Circular LEDs

The board provides 16 LEDs arranged in a circle surrounding the rotary encoder.

The processor interface MSPIO0 is used as clock synchronous interface to communicate to the 16 channel
LED driver in IC5. The digital ports PO3_11 and P03_12 are control signals for the LED driver.

All ports of RH850/U2C, that are used for the circular LED control, can be disconnected from the circular
LEDs opening the corresponding cut traces.

Figure 6.6 shows the circuit diagram for the SPI LED.

Table 6.3 lists the pin functions on RH850/U2C going to the SPI LEDs and the cut traces used to disconnect
the ports of RH850 /U2C.
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Table 6.3 Connection of SPI LED

RH850/U2C Signal Signal on SPI LED driver
Port Function Cut trace

P0O8_3 MSPIOSC E13 CLK

P02_14 |MSPIOSO E14 SDI

P04_14 |MSPIOSI E15 SDO

P03 12 |P03_12 E11 OE#

PO3_11 P0O3_11 E12 LE

SPI LED Driver (@MSPIOQ)
57 !TCL505925\PWRGA 24 ?é

E P03<12> E11, LED_SPI_OE# LED_SPI#<15..0>
E P03<11> E12 LED _SPI_LATCH ?_22_

P08<3> MSPIOSC _E13,

LED_SPI_CLK

IN
IN

P02<14> MSPIOSO _Et4,

LED_SPI_MOSI

P04<14> MSPIOSI _Et5,

LED_SPI_MISO

OouT

Figure 6.6 SPI LED circuit

6.5.2

User Signal LEDs

Eight LEDs are provided to allow for status outputs of the application software using RH850/U2C port pins.

The RH850/U2C ports PO4_0 — P04_7 are used as LED outputs. Every port can be disconnected from the
corresponding LED by opening the appropriate cut trace.

Table 6.4 lists the ports of RH850/U2C used for the user LEDs and the corresponding cut traces.

Figure 6.7 shows the circuit diagram for the user LEDs.

Table 6.4 Connection of signal LED

RH850/U2C Port Signal LED Cut trace
P04_0 LED10 E3
P04_1 LED11 E4
P04_2 LED12 E5
P04 3 LED13 E6
P04_4 LED14 E7
P04_5 LED15 E8
P04_6 LED16 E9
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P04_7 LED17 E10

VCC3V3P
3.3V

User Signal LEDs

Y
blue| A LED17
N

P04<0> E3
C Poa<t> 4
PO4<2> E5,
P04<3> ES,
Poa<d> E7.
P04<5> E8,
P04<6>_EQ
{ Poa<7> Etg_

TR3 TR6
& Si19020L & Si19020L

3
TR7 TR7
& Si19020L rep & Si19020L
5
4

Figure 6.7 User signal LED connection

6.6 OLED Graphic Display

The RH850/U2C starter kit uses a display

manufactured by EastRising Technology. The OLED Display 128x64 (@MSPI0) Lo
display is ER-OLED0.96-1.3B. It is a 0.96 vogavsr ERDLE05er13b
inch display with a resolution of 128x64 pixel. fwj %%5
The flexible pcb coming from the display is 8 8 H
connected to connector CN6 on the starter AR |,
kit. L el sl
RH850/U2C controls the display via clock j; T ey e —REEE
synchronous interface MSPI0. Each port of R ElfeyDISRAY DI ]
RH850/U2C can be disconnected from the Etﬁiﬁ%ﬁ ;3/;555[;; M
OLED by openinng the corresponding cut =,
trace. bl
Table 6.5 lists the ports of RH850/U2C used T i S
to control the display and the related cut ?;ﬂ 3 . I Yool
traces. § 8L HU(GND oo
Error! Reference source not found. lists i ;

the pin functions on connector CN6 going to = = =

the OLED display.

Figure 6.8 shows the circuit diagram for the Figure 6.8 OLED display connection

OLED display connection.
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Table 6.5 OLED connection of RH850/U2C

RH850/U2C Port Function Signal Cut trace
P06_8 MSPIOCSS1 |DISPLAY_CS# E26
P02_12 Digital I/0 DISPLAY_D/C# E28
P02_13 Digital I/0 DISPLAY_RESET# | E27
P02_14 MSPIOSO DISPLAY_MOSI E30
P08_3 MSPIOSC DISPLAY_SCLK E29
Table 6.6 Display connector CN6 for EastRising Technology display
Pin Function |RH850/U2C Processor Pin Pin Function |RH850/U2C Processor Pin
1 NC (GND) | GND 16 R/W# GND
2 C2pP Capacitor for charge pump 17 E/RD# GND
3 C2N 18 DO / SCLK | 10kOhm pull-up to VCC3V3P,
/' SCL Port P08_3 (MSPIOSC)
4 C1P Capacitor for charge pump 19 D1 /MOSI | 10kOhm pull-up to VCC3V3P,
/ SDAi Port P02_14 (MSPI0SO)
5 C1N 20 D2/ SDAo |---
6 VBAT VCC3V3P 21 D3 GND
7 NC 22 D4 GND
8 VSS GND 23 D5 GND
9 VDD VCC3V3P 24 D6 GND
10 BSO GND 25 D7 -
11 BS1 GND 26 IREF 390kOhm pull-down
12 BS2 GND 27 VCOMH | VICOMH (5.0V)
13 CS# 10kOhm pull-up to VCC3V3P, 28 VCC VCCILCD (9.0V)
Port P06_8
14 RES# Reset circuit with 10kOhm pull-up 29 VLSS GND
to VCC3V3, Port P02_13
15 D/C# Port P02_12 30 NC (GND) |GND
6.7
R20UT5738ED0100 Rev.1.00 aENESAS Page 38 of 107

January 22, 2026



RH850/U2C 6. Peripheral Circuits

6.8 CAN Interfaces

The starter kit includes 2 CAN interfaces:

= CAN1 supports CAN and CAN FD format.
= CANO (CANXL/FD on board version D020925_06_V0100) supports CAN, CAN FD and CAN XL format.

On delivery both interfaces use Microchip ATA6561 transceiver and support CAN and CAN FD format.

To support CAN XL on CANO (CANXL/FD) channel the transceiver has to be replaced by a suitable
transceiver that supports CAN XL. The pcb is prepared for the assembly of such a transceiver.

Each CAN channel has the possibility to include bus termination on the output. This is activated by “L” on
port P17_10 (channel CAN1) or port 21_4 (channel CANO or CANXL/FD). On starter kit version
D020925_06_V0100 bus termination on channel CANXL/FD can also be activated by “L” output on port
P21_10.

The CAN interfaces use the connectors CN12 (CAN1) and CN13 (CANO or CANXL/FD) for signal output.

For both CAN channels it is possible to activate an additional GND output on pin 3 of the output connector.
On channel CAN1 it is activated by “H” output on port P17_11, on channel CANO or CANXL/FD it is activated
by “H” output on port P21_5.

The starter kit offers the possibility to use a loop-back function between CANO and CAN1 (CANXL/FD). This
is enabled by a “L” signal output on port P17_9.

Figure 6.9 shows the circuit diagram for the CAN interfaces on starter kit version D020925_06_V0100.
Figure 6.10 shows the circuit diagram for the CAN interfaces on starter kit version D020925 06 _V0200.
Table 6.7 shows which RH850/U2C ports are used for the CAN interfaces.

Table 6.8 shows the pin configuration of the CAN output ports CN12 and CN13.

All CAN related outputs of RH850/U2C (except for port P21_10 on starter kit version D020925_06_V0100)
can be disconnected from the CAN circuits by opening the corresponding cut traces.
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lists which cut trace is used for which RH850 port.

Refer also to 10.12 CAN1 Connector CN12 and 10.13 CANO (CANXL/FD) Connector CN13 for details on the
connectors.
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Figure 6.9 CAN interfaces on starter kit version D020925_06_V0100
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Figure 6.10 CAN interfaces on starter kit version D020925_06_V0200
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Table 6.7 RH850 ports being used for CAN interfaces
CAN1 CANO (CANXL/FD)
RH850 Port |Function Comment RH850 Port | Function Comment
P06_2 CAN1TRX P06_1 CAN2RX CAN transceiver *1
CANXLORXD CAN XL transceiver *2
P06_3 CAN1TX P06_0 CAN2RTX CAN transceiver *1
CANXLOTXD CAN XL transceiver *2
P17_10 Digital I/0 P17_10[LOW]: Bus P21_10 Digital 1/0 P21_10[LOW] or
termination active P21_4[LOW]: Bus
P21_4*3 termination active
P17_11 Digital I/0 P17_11[HIGH]: GND P21_5 Digital I/O P21_5[HIGH]: GND
output on CN12_3 output on CN12_3
P17_9 Digital I/0 P17_9[LOW]: Enable P17_9 Digital I/O P17_9[LOW]: Enable
loopback between CAN1 loopback between CAN1
and CANO (CANXL/FD) and CANO (CANXL/FD)

*1 Starter kit equipped with CAN / CAN FD transceiver ATA6561
*2 Starter kit equipped with CAN XL compatible transceiver
*3 Only on starter kit version D020925_06_V0100

Table 6.8 CAN output ports

CAN1: Connector CN12 CANO (CANXL/FD): Connector CN13
Pin Function Pin Function
1 NC 1 NC
2 CAN1_L 2 CAN_L
3 GND (CAN1_GND_EN# enabled) |3 GND (CAN_GND_EN# enabled)
4 NC 4 NC
5 NC 5 NC
6 NC 6 NC
7 CAN1_H 7 CAN_H
8 NC 8 NC
9 NC 9 NC
10 GND 10 GND
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Table 6.9 Cut traces to disconnect RH850/U2C ports from CAN transceivers

CAN1 CANO
RH850/U2C Port Cut Trace RH850/U2C Port Cut Trace
P06_2 E45 P06_1 E50
P06_3 E46 P06_0 E51
P17_10 E47 P21_10 E52
P17_11 E48 P21_5 E53
P17_9 E49 P17_9 E49

6.9 LIN and SENT Interfaces

The starter kit includes one LIN and one SENT interface. The signals of both interfaces are output on
connector CN14.

The SENT interface uses the RSENT4 functionality on RH850/U2C on ports P04_15 and P04_13.
The LIN interface uses the RLIN38 functionality on RH850/U2C on ports P02_0 and P02_1.
The starter kit also uses some digital 1/0 of RH850/U2C to configure the SENT and LIN interface.
SENT interface options:
= Port P21_9is used to enable SENT power output.
* P21_9 [HIGH]: no power supply output.
e P21 _9[LOW]: 5V output on pin CN14_1.
LIN interface options:
= Port P21_6 enables sleep mode for the LIN transceiver.
* P21_6 [HIGH]: Sleep mode disabled.
* P21_6 [LOW]: Sleep mode enabled.
= Port P21_7 enables remote wake up for the LIN transceiver.
e P21_7 [HIGH]: Wake up disabled.
* P21_7 [LOW]: Wake up enabled.
= Port P21_8 is used for Master or Slave mode operation.
* P21_8 [HIGH]: Master mode.
* P21 _8[LOW]: Slave mode.

All pins used for SENT and LIN interface and their configurations can be disconnected from the interfaces by

opening the corresponding cut traces.

For details on connector CN14 please refer to 10.714 LIN and SENT Connector CN14.
Figure 6.11 shows the circuit diagram of the LIN and SENT interface.

Table 6.10 shows the pin configuration on connector CN14.

Table 6.11 lists all cut traces used on the LIN and SENT interface.
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RSENT4 Interface
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Figure 6.11 LIN and SENT interface

Table 6.10 LIN and SENT connector CN14

Pin | Function Description Pin | Function Description

1 VCC5V0 SENT power 2 NC

3 NC 4 NC

5 GND 6 GND

7 LIN LIN signal line 8 SENT SENT signal line
9 LIN_BAT LIN power 10

Table 6.11 Cut traces to disconnect RH850/U2C ports from LIN and SENT interfaces

LIN
RH850/U2C Port Cut Trace RH850/U2C Port Cut Trace

P21_8 ES54 P04_15 E60

P02_1 E55 P04_13 E61

P02_0 E56 P21_9 E59

P21_6 E57

P21_7 E58
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6.10 Connection Cable for CAN and LIN Interfaces

The starter kit includes 3 connection cables from 10-pin DIL to 9-pin
D-SUB, which can be used for CAN and LIN connections to
external hardware.

The DIL connector can be plugged-in to the connectors CN12 and
CN13 for CAN interfaces or CN14 for LIN interface.

Table 6.12 shows the connection between the 10-pin connector and
the 9-pin D- SUB connector, and the functions when the cable is
connected to the CAN or LIN ports.

Figure 6.12 CAN / LIN cable

Table 6.12 Connection between 10-pin connector and 9-pin D-SUB connector

Pin number | Pin number Function
on DIL on D-SUB
connector | connector | When connected to CN13 | When connected to CN12 | When connected to CN14
(CANO) (CAN1) (LIN)
1 1 - - VCC5VO0 (when enabled on
port P21_9)
2 2 CANL CANL NC
3 3 GND (when enabled on port | GND (when enabled on port | NC
P21_5) P17_11)

4 4 - - NC
5 5 - - GND
6 6 - - GND
7 7 CANH CANH LIN
8 8 - - SENT
9 9 - - LIN_BAT
10 - GND

6.11 USB to UART Interface

The starter kit includes one USB-C interface on connector CN7. It uses a Silicon Labs USB-to-UART bridge
CP2102N.

If the USB interface is not recognized by the PC because of a missing USB driver, the USB driver can be
downloaded from here: https://www.silabs.com/software-and-tools/usb-to-uart-bridge-vcp-
drivers?tab=downloads

On RH850 side the USB-to-UART bridge is connected to the ports P02_10 (RLIN311RX) and P02_11
(RLIN311TX).

Port P17_2 on RH850/U2C is used to detect suspend mode of the USB-to-UART bridge.

The starter kit has 2 LEDs to show bus activity on the UART channel. LED18 and LED19 show activity on
the UART interface connected to RH850/U2C.

The USB circuit has also the ability to generate a RESET signal, which is then input to the GreenPAK system
control IC.
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This RESET signal and the RH850/U2C ports used for the USB interface can be disconnected by opening
the corresponding cut traces.

Figure 6.13 shows the circuit diagram for the USB to UART interface.

Table 6.13 shows the pin configuration on the USB-C connector CN7.

Table 6.14 summarizes the RH850/U2C ports functions related to USB control and lists the related cut

traces.

UsBDP

USBDM

v_usB

pel

o7
UsB-C
©x90b-16p

. -BUS{0] V-BUSI2]
s

<

UsBDP

USB / UART Interface

VeeavaP
3.3V

P oP:

UsBOM

E

A12 sors) o]

BU2|
v-Bus[1|-82__|

LMD ypy MD2}—
SHIELD[2]

SHIELD[3]

GND_USB

I
e
<

L peee

5.3 5.3

R0
BK7_J

ic10
CP2102N-A02

VCC3V3p
ic11 33v
SN74LVC1G125DCK

——R10:
1K T

PR P Y RO (N Y

24 5 peo RiCLides !

18 ers RTS|>_19 =

20 SRy 2 ™0 E41 PO2<10>  RUNSIIRX o
RXD E42, PO2<11> __ RLIN31ITX I

2 ypsr OTRl > 23

—Ncit.0] SUSPEND

25 EXPAD-GND  SUSPENDB SUSPEND# £43, P17<> __ USB DETECT

veel 5

GPIO.3WAKEUP &>

ez
2
3 ano ¥ Lyl 4 Eag RESET_USB# S

OuT

Figure 6.13 UART interface

Table 6.13 USB-C connector CN7

Pin Function Signal Name Pin Function Signal Name

A1 GND B12 |GND

A2 |- - B11 |- -

A3 |- - B10 |- -

A4 |V-BUS V_USB B9 |V-BUS V_USB

A5 |CC1 Pull-down GND B8 SBU2 -

A6 DP1 USBDP B7 DP2 USBDP

A7 DN1 USBDM B6 DN2 USBDM

A8 |SBU1 - B5 Ccc2 -

A9 |VBUS V_USB B4 |VBUS V_USB

A10 |- - B3 |- -

A1l |- - B2 |- -

A12 |GND B1 GND
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Table 6.14 Cut traces to disconnect RH850/U2C ports and GreenPAK IC from the USB interface

RH850/U2C Cut Trace
Port number Function
P02_10 RLIN311RX E41
P02_11 RLIN311TX E42
P17_1 USB_DETECT E43
Port RESET_SW#on |USB_RESET E44
GreenPAK IC

6.12 Ethernet Interfaces

The starter kit for RH850/U2C includes up to three Ethernet interfaces:

* One interface for 10BASE-T1S on connector CN18.
* One interface for 100BASE-TX (MIl) on connector CN15.
* One interface for 1000BASE-T1 (SGMII) on connectors CN16 and CN17 (only on boards with

RH850/U2C8 processor (Y-ASK-RH850U2C8)).
6.12.1 Ethernet Interface 10BASE-T1S
The 10BASE-T1S Ethernet on the RH850/U2C starter kit uses the ETNF0 unit on RH850/U2C.
The board is configured to use the ports P20_3, P20_4 and P20_13 for the Ethernet interface.

The starter kit also includes a termination circuit for the Ethernet signals. This termination is activated using
digital /0 P17_12.

* P17_12 [LOW]: Bus termination inactive.
* P17_12 [HIGH]: Bus termination active.

All pins of RH850/U2C, which are used for Ethernet T1S interface, can be disconnected from the T1S circuit
by opening the appropriate cut traces.

The Ethernet signals are output on the 2-pin connector CN18:
* Pin 1 - TRX_P signal
* Pin 2 — TRX N signal
Figure 6.14 shows the circuit diagram for the 10BASE-T1S interface.
Table 6.15 lists all RH850/U2C ports used for the interface and the related cut traces.
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Figure 6.14 10BASE-T1S Ethernet interface

Table 6.15 Functions of RH850/U2C ports and cut traces to disconnect them from T1S interface

RH850/U2C Cut Trace
Port number Function
P20_3 ETS0_RX_MDC E85
P20_4 ETSO_TX E86
P20_13 ETSO0_ED_MDIO E84
P17_12 ETSO_TERM E87

6.12.2 Ethernet Interface 100BASE-TX

The starter kit for RH850/U2C includes one fast Ethernet interface 100BASE-TX using the ETNDO unit on
RH850/U2C.

The 100BASE-TX Ethernet interface outputs its signals to a RJ45 connector (CN15).
RH850/U2C uses the RMII standard for communication with the Microchip LAN8700 Ethernet transceiver.
The board is configured to use the ports P10 and P20 — P22 for the Ethernet interface.
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Port P20_0 is shared between 100BASE-TX interface and
PMOD1 function. The selection is done using port P08_2 on

RH850/U2C.

* P08 2 [LOW]: Port P20 _0 is used for Ethernet
100BASE-TX (ETHO_RXDO signal).

* P08_2 [HIGH]: Port P20_0 signal is used for PMOD1

interface (SSIFACK).

ETHO_RXDO 3

D - 81
2 ssiFack 1

82

P20<0> Function Select

VCCavap 1c25
33V t7sb317cfu
5_lvee

P08<2>
L: ETHO_RXDO
H: SSIFACK

[

As 4

E88, P20<0> 55T

Figure 6.15 Port P20_0 function selection

The Ethernet transceiver uses different oscillator circuits, depending on the revision of the starter kit board.
» Starter kit version D0020925_06_V0100: This board uses an Epson oscillator SG8018CE and inputs

the clock signal to CLK_XTAL1 pin of the Ethernet transceiver.

e Starter kit version D0020925 06 _V0200: This board uses the on-chip oscillator circuit of the Ethernet
transceiver with an external crystal oscillator connected to the pins CLK_XTAL1 and XTAL2.

All pins of RH850/U2C, which are used for Ethernet 100BASE-TX interface, can be disconnected from the
Ethernet circuit by opening the appropriate cut traces.

Figure 6.15 shows the circuit diagram for the port P20_0 function selection.

Figure 6.16 and Figure 6.17 show the circuit diagram for the 100BASE-TX Ethernet interface on different

board revisions.

Table 6.16 shows the pin configuration on the Ethernet connector CN15.

Table 6.17 lists all RH850/U2C ports used for the interface and the related cut traces.
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Figure 6.16 100BASE-TX Ethernet interface on board version D020925_06_V0100
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Ethernet Interface ETNDO 100BASE-TX (MII) STRAPPING OPTIONS:

PHYADI[4:0] = Ox1F
SPEED  PHYADO =1
vegvs ) vedlo LINK PHYAD1 =1
33v | NFM18PG 1060031 :P v ACTIVITY  PHYAD2 =1
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FC4 VDDA33 VDDi_CORE CRS - PHYAD4 - 7: ! = i
2 9 o RXD[2:0] MODE[2:0] = iPU = all capable, auto-negotiate
| NFMIBPC106D0I3L RXD3 nINTSEL = iPU = nINT

RX_CLK  REGOFF  =iPD = interal regulator
coL IF =iPD = Mil

RX_ER  mandatory =iPD
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4.7u) |C100

VCC3V3

100n] |C99 J.

VCCav3

100 co7 4
1 1000 |ces

Ll 100n jcos
1000 1Co6

CN15

RJ45
JOG-0001NL

= RAREN TRD4_PLUS
1c21 (88 ]~ TRCT4
LANB700 TRD4_MINUS
ETHO_RXDO i JR145__ 18 « [RxDO_MODEO SN g Y TRD3_PLUS
P20<1> E63, ETHO RXD1 F—IR146 17 L |RXD1_MODE1 5 5 § 88 3 TXP 29 ETHO_MDI_TXP. TRCT3
! sSs
P10<1> __ Eed, ETHO_RXD2 E—R147__16 . |rxp2_MODE2 333 o XN |28 ETHO_MDI_TXN TRD3_MINUS
P10<2>  E65 ETHO_RXD3 F—R148 15  |RxD3_NINTSEL =55 S TRD2_PLUS
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Figure 6.17 100BASE-TX Ethernet interface on board version D020925_06_V0200

Table 6.16 Connector CN15 for 100BASE-TX Ethernet

Pin |Name Signal Pin |Name Signal

1 TRCT3 NC 2 TRD3_MINUS NC

3 TRD3_PLUS NC 4 TRD2_PLUS RXP

5 TRD2_MINUS RXN 6 TRCT2 VCC3V3_ETHO

7 TRCT4 NC 8 TRD4_PLUS NC

9 TRD4_MINUS NC 10 TRD1_MINUS TXN

11 | TRD1_PLUS TXP 12 TRCT1 VCC3V3_ETHO

13 YEL_MINUS Yellow LED, cathode |14 YEL_PLUS Yellow LED, anode

15 |ORN_MINUS SPEED100_PHYADO |16 COM_PLUS Green LED, anode

17 | GRN_MINUS Green LED, Cathode |18 GND

19 |GND
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Table 6.17 Functions of RH850/U2C ports and cut traces to disconnect them from 100BASE-TX
interface

RH850/U2C Cut Trace
Port number Function
P20_0 ETHO_RXDO E88
P20_1 ETHO_RXD1 E63
P10_1 ETHO_RXD2 E64
P10_2 ETHO_RXD3 E65
P20_2 ETHO_RX_CLK E66
P20_12 ETHO_RX_DV E67
P21_2 ETHO_RX_ER E68
P21_3 ETHO_TXDO E69
P20_9 ETHO_TXD1 E70
P20_10 ETHO_TXD2 E71
P21_1 ETHO_TXD3 E72
P20_5 ETHO_TXD_CLK E73
P22_0 ETHO_TXD_EN E74
P22_1 ETHO_MDC E75
P22_3 ETHO_MDIO E76
P17_13 ETHO_PHY_INT E77
P22_2 ETHO_RESET# E78
P17_12 ETHO_LINKSTA E79

6.12.3 Ethernet Interface 1000BASE-T1

The starter kit using RH850/U2C8 processor includes one Gigabit Ethernet interface 1000BASE-T1 using the
ETND1 unit on RH850/U2C.

Note

The Gigabit Ethernet interface is only available in RH850/U2C8 processors.
Thus this circuit is only populated in boards Y-ASK-RH850U2CS8.

The pcb for the starter kit is designed for 2 different connectors for the 1000BASE-T1 Ethernet interface. The
connectors are CN16 (Wuerth connector type 691 322 110 002, assembled on delivery) and CN17 (TE
Connectivity connector type 9-2304372-1, not populated at delivery).

RH850/U2C8 uses the SGMII standard for communication with the Marvel 88Q2112-A2 Ethernet transceiver.

RH850/U2C8 has dedicated communication ports for Gigabit data lines. These are connected directly to the
data lines on the Marvell transceiver.

If the starter kit is assembled for use with RH850/U2C4 the same pins work as digital 1/O.
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Figure 6.18 shows the port functions on RH850/U2C4 and RH850/U2CS8.

Y-ASK-RH850U2C4 Y-ASK-RH850U2C8

ETH1_SG_RXD_N J17 ETH1_SG_RXD_N J17

D, P00<4: ETH1_SG_RXD_N
ETH1_SG_RXD_P K17 ETH1_SG_RXD_P K17

[N _) P ETH1_SG_RXD_P

P00<6> R17 Ic1 P00<6>

IC1

¢CB_ D b1 CEL D —
e S h—R® RH850/U2C4 e S S RH850/U2C8
ETH1_SG_TXD_N o ) H16 P OUT. ETH1_SG_TXD_N 4.7n| |C129 H16 ETH1 SG_TXD_N
ETH1, TXD_P. < 0 Al ETH1, TXD_P AT 1 1 e - T
|_SG_TXD | 918 ¢ Ib00<3> OUT _SG_TXD | "1 10 0 o 418 leTHi_se_TXD_P

P R21 17
I — Tyl s
CBL ) b}
BI

P0O<1>

r—)sTm,ss,REFcLK

Figure 6.18 1000BASE-T1 data line connections on RH850

The starter kit has also some additional control pins.
RH850/U2C port PO3_10 can be used as Ethernet interrupt input (ETH1_PHY_INT).

Ports PO4_8 and P04_9 can be used be used as management interface for the Marvell transceiver:

* P04_8: ETH1_MDC, Management Interface Clock.
* P04_9: ETH1_MDIO, Management Interface Data.

On board version D020925 06 V0100 port P4_10 and P24_4 can be used as RESET signal for the Marvell
transceiver.

On board version D020925_06_V0200 port P24 _4 can be used as RESET signal for the Marvell transceiver.

The control pins of RH850/U2C, which are used for Ethernet 1000BASE-T1 interface, can be disconnected
from the Ethernet circuit by opening the appropriate cut traces.

Figure 6.19 and Figure 6.20 show the circuit diagram for the 1000BASE-T1 Ethernet interface on different
board revisions of the starter kit Y-ASK-RH850U2C8.

On the starter kit Y-ASK-RH850U2C4 this complete circuit is not populated.
Table 6.18 shows the pin configuration on the Ethernet connectors CN16 and CN17.
Table 6.19 lists all RH850/U2C control ports used for the 1000BASE-T1 interface and the related cut traces.

Ethernet Interface ETND1 1000BASE-T1 (SGMII)

ic22
s602112.02

NNNNNN

STRAPPING OPTIONS:

PHYAD[4:0] = 0x01
GPIO PHYAD2  =iPU=0
RXD1 PHYAD!  =iPU=0
D0 PHYADO

=PD=1
U =iPU=sGMIl
RXD3 SPEED  =iPU = 1000BASE-T1
RXD2 ROLE =PD = Master

Figure 6.19 1000BASE-TX Ethernet interface on board version D020925_06_V0100
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Ethernet Interface ETND1 1000BASE-T1 (SGMII)

1c22
50211242

[T
T

el Poice ot

o ST

[y e e

sssss

s

PHYAD[4:0] =

D1 PHYAD1
RXDO PHYADO
RXC UF

STRAPPING OPTIONS:

001
GPIO PHYAD2  =iPU=
RXI =iPU=

XD3 PEED =Pl
RXD2 ROLE =

Figure 6.20 1000BASE-TX Ethernet interface on board version D020925_06_V0200

Table 6.18 Connectors CN16 and CN17 for 1000BASE-T1 Ethernet

Connector CN16 Connector CN17

Pin |Name Signal Pin |Name Signal

1 MDI_CN_N MDIN 1 MDI_CN_N MDIN

2 MDI_CN_P MDIP 2 MDI_CN_P MDIP
3 GND GND
4 GND GND
5 GND GND
6 GND GND
7 GND GND
8 GND GND

Table 6.19 Functions of RH850/U2C ports and cut traces to disconnect them from 1000BASE-T1

interface
RH850/U2C Cut Trace
Port number Function
P03_10 T1_INT# E80
P04_8 T1_MDC E81
P04_9 T1_MDIO E82
P24 4 T1_RESET# —"1/E83 "2
P04_10" T1_RESET# E83 ™
*1 Only on starter kit version D020925_06_V0100
*2 Only on starter kit version D020925_06_V0200
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6.13 Pmod™ Interfaces

The starter kit for RH850/U2C includes 3 Pmod™ interfaces. The interfaces support different operating

modes:

= PMODO: Type 2/ 2A — SPI / expanded SPI
= PMOD1:Type 2/7 — SPI/12S CODEC (SSIF)
= PMOD2: Type 3/3A/6/6A — UART / expanded UART / 12C / expanded 12C

6.13.1 PMODO Interface

PMODQO is used for a clock synchronous serial interface (SPI).

It is connected to ports on P02, P10 and P22.

RHB850/U2C uses the MSPI1 unit for the serial interface.

Figure 6.21 shows the circuit diagram for PMODO

connector.

Table 6.20 shows the pin configurations of the Pmod™
connector and which RH850/U2C functions are being

used.

Table 6.20 PMODO pin configuration

PMODO Interface

Type 2/2A, SPI (@MVSPI1)

VCC3V3P  cNg
33V PMODO 33V

max. current 100mA
cavsp

7 P10<8> IRQ33

8 P22<4> Bl

Bl
9 P22<6> MSPI1CSS2 ™

10 P10<7>

N P02<2> MSPI1CSSO 1
™ P02<5> MSPI1SO
OUT. P02<4> MSPI1SI

P02<3> MSPI1SC

EEES

I MSPI1CSS4 ™

6 12
Pmod pin sequence

Figure 6.21 PMODO circuit diagram

Pin SPI (type 2) Expanded SPI (type 2A)

PMOD signal RH850 signal PMOD signal RH850 signal
1 |CS MSPI1CSS0 (P02_2) CS MSPI1CSSO0 (P02_2)
2 |MOsI MSPI1SO (P02_5) MOSI MSPI1SO (P02_5)
3 |MISO MSPI1SI (P02_4) MISO MSPI1SI (P02_4)
4 [SCK MSPI1SC (P02_3) SCK MSPI1SC (P02_3)
5 |GND GND GND GND
6 |VvCC VCC3V3P VCC VCC3V3P
7 |- GPIO (INT) IRQ33 (P10_8)
8 |- GPIO (RESET) P22_4
9 |- GPIO (CS2) MSPI1CSS2 (P22_6)
10 |--- GPIO (CS3) MSPI1CSS4 (P10_7)
11 |- GND GND
12 |--- VCC VCC3V3P
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6.13.2 PMOD1 Interface
PMOD1 is used for a clock synchronous serial interface (SPI) or a serial sound interface (SSIF).
It is connected to ports on P02, P17, P and P22.

RH850/U2C uses the MSPI5 unit for the synchronous serial interface and SSIF1 unit for serial sound
interface.

RH850/U2C uses 3 digital 1/0 ports to configure the signals on PMOD1 connector:

= P08 _1: Select SPI or SSIF function for PMOD1 connector.
* P08 _1[LOW]: PMOD1 is used for SPI.
¢ P08 _1[HIGH]: PMOD1 is used for SSIF

= P08_2: “H” enables use of port P20_0 as SSIFACK signal.
See also chapter 0

= Ethernet Interface 100BASE-TX for more details on function selection for port P20 0.
= P20_8: MCLK_EN, enable oscillator for MCLK generation.
* P20_8[LOW]: Disable oscillator OSC1; also default output if P20_8 is Hi-Z.
* P20_8[HIGH]: Enable oscillator OSC1 for MCLK signal generation on the sound interface.

Figure 6.22 shows the circuit diagram for PMOD1 connector.

Table 6.21 shows the pin configurations of the Pmod™ connector and which RH850/U2C functions are being
used.

Type 2, SPI (@QMSPI5)
Ic12
Type 7, 12S (@SSIF1) vocavsp [t pp—
33V 5
vee
| o S
o\ _P17<5> SSIFILRCLK 1 A 4
+ P17<3>  SSIF1TXD
} UT P17<2> SSIF1RXD 6
I P17<4> _SSIF1BCLK 2 | ono
IN )
1c13
tc7sb3157cfu
5 _fvee
EEN
1 4
R I N BN 3 A4 max. current 100mA
VOCV3P oy vegavap
6 3.3V PMOD1 3.3v
H: Type 2/SPI 2 lono 1 7 GPIO___ P17<6> =
T P08<1> _MUX_SEL1a SPI/I2S o 2 8 GPIO___Pi17<7> 8
L: Type 7125 c1a 3 9 MCLK
1c7sb3157cfu 4 10 GPo | P17t (5
5 lvee 5 1 =
6 12
3 B
1 Pmod pin n
[ As4 mod pin sequence
= 6 = =
2 ND
Type 2, SPI Ic15
tc7sb3157cfu
o\ __P21<4> MSPI5CSS0 5
1 vee
I—I—( P02<6> _MSPI5SO osct
P02<8> _MSPI5SI 3 VCC3V3  12.2880MHz R109
OUT | B1 23y
; P02<7> _MSPI5SC 1 g A4 4fycc ouTPUT]_3. Rﬂo SSIFACK
— Q 1sTBH GND|_2
@ P20<8> EO1 a MCLK EN g s O
GND T
5
S

Figure 6.22 PMOD1 circuit diagram
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Table 6.21 PMOD1 pin configuration

Pin SPI (type 2) 12S CODEC (type 7)
PMOD signal RH850 signal PMOD signal RH850 signal

1 |CS MSPI5CSSO0 (P21_4) LRCLK SSIF1LRCLK (P17_5)

2 |MOsI MSPI5SO (P02_6) DAC Data SSIF1TXD (P17_3)

3 |MISO MSPI5SI (P02_8) ADC Data SSIF1RXD (P17_2)

4 |SCK MSPI5SC (P02_7) BCLK SSIF1BCLK (P17_4)

5 |GND GND GND GND

6 |VvCC VCC3V3P VCC VCC3V3P

7 |GPIO P17_6 GPIO P17_6

8 |GPIO P17_7 GPIO P17_7

9 |- GPIO (MCLK) OSC1 clock signal (enabled by
MCLK_EN on P20_8)

10 |GPIO P17_8 GPIO P17_8

11 |GND GND GND GND

12 |VCC VCC3V3P VCC VCC3V3P

6.13.3 PMOD2 Interface

PMOD2 can be used for an asynchronous UART interface or a synchronous I12C interface.

It is connected to ports on P04, P08, P10 and

P17.

RH850/U2C uses the RLIN35 unit for the
UART interface and RI3C2 for 12C interface.

RH850/U2C uses port PO8_0 as digital I/O to
configure the signal on pin 3 of the PMOD2

connector:
= P08_O[LOW]:

- P08_O[HIGH]:
12C (RI3C2SCL).

Pin 3 on CN10 is used for
UART (RLIN35_RX).

Pin 3 on CN10 is used for

Figure 6.23 shows the circuit diagram for

PMOD2 connector.

used.

PMOD?2 Interface

Type 3/3A, UART (@RLIN3_5)
Type 6/6A, 12C (@RI3C2)

max. current it 100mA
VCC3V3P - cN1o vogavap
33v  PMOD2 33v
1 7 P10<10>_IRQ1

8 P10<4> Bl

Bl P04<12>  IRQ31
= P10<5>  RLIN35_TX

Bl

9 P10<9> 3l

10 P17<0> _IRQ16

@ P10<12> RI3C2SDA

VCC3v3P 1c16
33v te7sb3157cfu

vee

5
(OUT] P10<6>  RLIN35 RX 3 gy
CEO P10<13> RI3C2SCL 1 Slgo
6
2

P08<0>  MUX_SEL2

S

L: Type 3/UART oND

H: Type 6/12C

|
=
14

Bl
1

2

3

4

5

6 12
Pmod pin sequence

Figure 6.23 PMOD2 circuit diagram
Table 6.22 shows the pin configuration of the connector CN10 and which RH850/U2C functions are being
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Table 6.22 PMOD2 pin configuration

Pin UART Expanded UART 12C Expanded 12C
(type 3) (type 3A) (type 6) (type 6A)
PMOD RH850 PMOD RH850 PMOD RH850 PMOD RH850
signal signal signal signal signal signal signal signal
1 |CTS (GPIO) CTS (GPIO) |P04_12 NC (INT) NC (INT) IRQ31
(P04_12)
2 |TXD TXD RLIN35_TX [NC NC P10_5
(P10_5) (RESET) (RESET)
3 [RXD RXD RLIN35_RX | SCL SCL RI3C2SCL
(P10_6) (P10_13)
4 |RTS (GPIO) RTS (GPIO) |P10_12 SDA SDA RI3C2SDA
(P10_12)
5 |GND GND GND GND GND GND
6 |VvCC VCC VCC3V3P |VCC VCC VCC3V3P
7 |- GPIO (INT) [IRQ1 -—- -—- GPIO P10_0
(P10_0)
8 |- GPIO P10_4 -—- -—- GPIO P10_4
(RESET)
9 |- GPIO P10_9 GPIO P10_9
10 |--- GPIO P17_0 -—- -—- GPIO P17_0
11 |GND GND GND GND - --- GND GND
12 |VCC VCC3V3P |VCC VCC3V3P |--- --- VCC VCC3V3P

6.14 microSD Card Interface

The starter kit for RH850/U2C provides
one microSD card interface on connector microSD Card Interface
CN8 T3av

IR99 »
IR100

On RH850/U2C the multimedia card
interface (MMCADO) is used for

P24<8> E34 MMCAOCLK
communication. @ P24<9> __ E35 MMCAOCMD
P24<10> E36, MMCAODAT<0>

P24<11> E37, MMCAODAT<1>

Figure 6.24 shows the circuit diagram of Bl oi12> esn, L MGAGDATZ>
. P24<7> E39, MMCAODAT<3>
the interface.

RH850/U2C can be completely
disconnected from the microSD card
interface connector.

[——R95
1

00K
00K
100K
frooc |

100K

CN8
uSD card slot

CLK VDD
CMD

ATO
AT1
AT2

CD/DATA3

DBI P24<13> E40, IRQ2 - D_SW1 vss

GND_HOUSING(3..0]

© Aoftods o [on

Jm R
100n| |C77

Table 6.23 shows the pin configuration of
the microSD card interface connector =
CNB8, lists which ports of RH850/U2C are
being used, and which cut traces have to
be opened to disconnect RH850/U2C from the interface.

Figure 6.24 microSD card interface

For details on connector CN8 please refer to 10.8 microSD Card Connector CN8 .
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Table 6.23 Connector CN8 for microSD card interface

CN8 RH850/U2C Cut Trace
Pin
Port number Function
4 VDD VCC3V3
6 VSS GND
5 P24 8 MMCAOCLK E34
3 P24 9 MMCAOCMD E35
7 P24 10 MMCAODAT_0 E36
8 P24 _11 MMCAODAT_1 E37
1 P24 12 MMCAODAT_2 E38
2 P24 7 MMCAODAT_3 E39
9 P24 13 IRQ2 E40
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7. Development Tools

7.1 E2 On-Chip Debug Emulator [RTE0T00020KCE00000R]

The E2 on-chip debug emulator is a powerful debugging tool with flash programming functions which
supports various Renesas microcontrollers. It offers enhanced debug features for RH850 microcontrollers
such as:

* Software Trace Function

* CAN Communications Time Measurement Solution

* Support of external trigger signals (input and output)

Technical details about E2, the latest manuals and the actual version of the USB driver can be found on the
Renesas website for E2: E2 emulator [RTEOT00020KCEO0000OR] | Renesas

7.2 Software Development Tools

The following software development tools are included in the starter kit package:

* Green Hills MULTI IDE (90 days evaluation version)

* |AR Embedded Workbench EWRH850 for Renesas RH850 (128KB kickstart version or 30 days
evaluation version)

* CS+ integrated development environment with compiler CC-RH (compiler is 60 days evaluation
version, afterwards it can be used as 256KB code size limited version)

* Renesas Flash Programmer (Renesas Flash Programmer (Programming GUI) | Renesas)
* Renesas Smart Configurator (Smart Configurator | Renesas)

Installation and usage of these tools is described in the RH850 starter kit license information document
(D017765-11), which is also part of the Starter Kit package.
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RH850/U2C 8. RH850/U2C Starter Kit Example Software

8. RH850/U2C Starter Kit Example Software

Example software for the RH850/U2C Starter Kit can be downloaded from the following website:

Y-ASK-RH850U2C4-v0100.zip

A description of the sample software is included in each package.
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9. Precautions

9.1 Silk screen for connectors CN9 and CN11

The silk screen at the connectors CN9

and CN11 saying “PMODO0” and “PMOD1”
have been swapped.
The correct marking is:
CN9 — PMODO
CN11 - PMOD1 :
iZ'm ' - — . =7 iz m "= & 's W7
PMODI  CN9 _PMODO  CN11 EE;
9o O =
‘e o IHES
Figure 9.1 Silk screen for the connectors CN9 and CN11
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10. Connectors

10.1 Debug Connector CN1

Please refer to 5 Debug and Flash Programming Interfaces for details on the debug connection.

Table 10.1 On-chip debug connector CN1

Pin |Function Device port
1 TDCK/LPDCLK/FPCK |[JPO_2

3 TRST#

5 TDO/LPDO/FPDT JPO_1

7 TDI/LPDIO / FPDR JPO_0

9 TMS JPO_3

11 RDY / LPDCLKO / - JPO_5

13 RESET#

10.2 Device Port Connector CN2

The device port connectors provide direct access to RH850/U2C port pins.

Table 10.2 Device port connector CN2

Pin |Function Device port
2 GND

4 FLMDO

6 —

8 VCC3V3

10 ECTO# P10_14

12 GND

14 GND

Pin |Device port Pin |Device port
1 GND 2 GND

3 P17_0 4 P10_0
5 P17_1 6 P10_4
7 P17_2 8 P10_5
9 P17_3 10 P10_6
11 P17_4 12 P10_7
13 P17_5 14 P10_8
15 P17_6 16 P10_9
17 P17_7 18 P10_10
19 P17_8 20 P10_11
21 P17_9 22 P10_12
23 P17_10 24 P10_13
25 P17_11 26 P10_14
27 P17_12 28 P21_0
29 P17_13 30 P21_4
31 P20_6 32 P21_5
33 P20_7 34 P21_6
35 P20_8 36 P21_7
37 P20_11 38 P21_8
39 P22_0 40 P21_9
41 P22 1 42 P21_10
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Table 10.2 Device port connector CN2 (cont’d)

Pin |Device port Pin |Device port
43 P22 2 44 AP4_0
45 P22_3 46 AP4_1
47 P22_4 48 AP4_2
49 P22 5 50 AP4_3
51 P22_6 52 AP4_4
53 AP3_0 54 AP4_5
55 AP3_1 56 AP4_6
57 AP3_2 58 AP4_7
59 AP3_3 60 PWRCTL_U2C8
61 P24 _4 62 P00_0
63 P24 5 64 P00_1
65 P24 6 66 P00_2
67 P24 13 68 P00_3
69 70 P00_4
71 72 P00_5
73 74 P00_6
75 76 P00_7
77 - 78 -

79 80 VCC5V0
81 82 -

83 ERROROUT_M# 84 VCC3V3
85 RESETOUT 86 -

87 RESET# 88 GND

89 FLMD1 90 VCC3V3
91 FLMDO 92 VCC3V3
93 GND 94 GND

10.3 Device Port Connector CN3

The device port connectors provide direct access to RH850/U2C port pins.

Table 10.3 Device port connector CN3

Pin |Device port Pin |Device port
1 GND 2 GND

3 AP2_0 4 APO_0

5 AP2_1 6 APO_1

7 AP2_2 8 APO_2

9 AP2_3 10 APO_3

11 AP2_4 12 APO_4

13 AP2_5 14 APO_5
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Table 10.3 Device port connector CN3 (cont’d)

Pin |Device port Pin |Device port
15 AP2_6 16 APO_6
17 AP2_7 18 APO_7
19 AP2_8 20 APO_8
21 AP2_9 22 APO_9
23 AP2_10 24 APO0_10
25 AP2_11 26 APO_11
27 AP2_12 28 AP0_12
29 AP2_13 30 APO_13
31 AP2_14 32 APO_14
33 AP2_15 34 APO_15
35 AP1_0 36 P06_2
37 AP1_1 38 P06_3
39 AP1_2 40 P06_4
41 AP1_3 42 P06_5
43 P08_0 44 P06_6
45 P08_1 46 P06_7
47 P08_2 48 P06_8
49 P08_3 50 P06_9
51 P03_0 52 P06_10
53 P03_1 54 P06_11
55 P03_10 56 P06_12
57 P03_11 58 P06_13
59 P03_12 60 P04_0
61 P02_0 62 P04_1
63 P02_1 64 P04_2
65 P02_2 66 P04_3
67 P02_3 68 P04_4
69 P02_4 70 P04_5
71 P02_5 72 P04_6
73 P02_6 74 P04_7
75 P02_7 76 P04_8
77 P02_8 78 P04_9
79 P02_9 80 P04_10
81 P02_10 82 P04_11
83 P02_11 84 P04_12
85 P02_12 86 P04_13
87 P02_13 88 P04_14
89 P02_14 90 P04_15
91 92 -

93 GND 94 GND
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10.4 Power Supply Connector CN4

Please refer to 3 Power Supply for details on the function of these pins.

Table 10.4 Power supply connector CN4

Pin Function
1 GND

2 _

3 +12V

4 +12V

10.5 Power Supply Test Connector CN5

Please refer to 3.3 Power Supply Test Connector for details on the function of these pins.

This connector is not assembled on board version D020527_06_V0200.

Table 10.5 Voltages on Test Power Connector

Pin Board version D020925_06_V0100 Board version D020925_06_V0200 and later
1 GND GND

2 GND VCC12V0, 12.0 V

3 NC VDD, 1.09 V

4 VCC5V0, 5.0V VCC5V5, 5.0V

5 VCC12Vv0, 120 V VCC3.3,3.3V

6 VCC3V3, 3.3V VCCLDO, 3.3V

7 NC VCC3V3P, 3.3V

8 VCCLDO, 3.3V GND

9 VDD, 1.09 V NC

10 VCC3V3P, 3.3V NC

11 - NC

12 - NC

13 - NC

14 NC
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10.6 OLED Display Connector CN6

Please refer to 6.6 OLED Graphic Display for details on the display connection.

Table 10.6 Display connector CN6 for EastRising Technology display

Pin Function |RH850/U2C Processor Pin Pin Function |RH850/U2C Processor Pin
1 NC (GND) |GND 16 R/W# GND
2 C2pP Capacitor for charge pump 17 E/RD# GND
3 C2N 18 DO / SCLK | 10kOhm pull-up to VCC3V3P,
/'SCL Port P08_3 (MSPI0SC)
4 C1P Capacitor for charge pump 19 D1 /MOSI | 10kOhm pull-up to VCC3V3P,
/ SDAi Port P02_14 (MSPI0SO)
5 C1N 20 D2/ SDAo |---
6 VBAT VCC3V3P 21 D3 GND
7 NC 22 D4 GND
8 VSS GND 23 D5 GND
9 VDD VCC3V3P 24 D6 GND
10 BSO GND 25 D7 -
11 BS1 GND 26 IREF 390kOhm pull-down
12 BS2 GND 27 VCOMH | VICOMH (5.0V)
13 CS# 10kOhm pull-up to VCC3V3P, 28 VCC VCCILCD (9.0V)
Port P06_8
14 RES# Reset circuit with 10kOhm pull-up 29 VLSS GND
to VCC3V3, Port P02_13
15 D/C# Port P02_12 30 NC (GND) |GND

10.7 USB-C Connector CN7

Please refer to 6.71 USB to UART Interface for details on the function of these pins.

Table 10.7 USB-C connector CN7

Pin Function Signal Name Pin Function Signal Name

A1 GND B12 |GND

A2 |- - B11 |- -

A3 |- - B10 |- -

A4 | V-BUS V_USBCN B9 |V-BUS V_USBCN

A5 |CC1 Pull-down GND B8 |SBU2 -

A6 DP1 USB_DP B7 DP2 USB_DP

A7 DN1 USB_DP B6 DN2 USB_DP

A8 |SBU1 - B5 Cc2 -

A9 VBUS V_USBCN B4 VBUS V_USBCN

A10 |- - B3 |- -
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Table 10.7 USB-C connector CN7

Pin Function

Signal Name

A1 |-

A12 |GND

10.8 microSD Card Connector CN8

Pin Function

Signal Name

B2 -

B1 GND

Please refer to 6.14 microSD Card Interface for details on the function of these pins.

Table 10.8 microSD card connector CN8

Pin RH850/U2C
Port number Function

1 P24 12 MMCAODAT_2
2 P24_7 MMCAODAT_3
3 P24 9 MMCAOCMD
4 VDD VCC3V3
5 P24 10 MMCAOCLK
6 VSS GND
7 P24 10 MMCAODAT_0
8 P24_11 MMCAODAT_1
9 P24 13 IRQ2

Please refer to 6.13.71 PMODO Interface for details on the function of these pins.

Table 10.9 PMODO connector CN9

10.9 PMODO Connector CN9

Pin SPI (type 2) Expanded SPI (type 2A)

PMOD signal RH850 signal PMOD signal RH850 signal
1 |CS MSPI1CSS0 (P02_2) CSs MSPI1CSS0 (P02_2)
2 |MOSI MSPI1SO (P02_5) MOSI MSPI1SO (P02_5)
3 |MISO MSPI1SI (P02_4) MISO MSPI1SI (P02_4)
4 [SCK MSPI1SC (P02_3) SCK MSPI1SC (P02_3)
5 |GND GND GND GND
6 |VvVCC VCC3V3P VCC VCC3V3P
7 |- GPIO (INT) IRQ33 (P10_8)
8 |- GPIO (RESET) P22 4
9 |- GPIO (CS2) MSPI1CSS2 (P22_6)
10 |--- GPIO (CS3) MSPI1CSS4 (P10_7)
11 |- GND GND
12 |--- VCC VCC3V3P
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10.10 PMOD2 Connector CN10

Please refer to 6.13.3 PMOD?2 Interface for details on the function of these pins.

Table 10.10 PMOD2 connector CN10

Pin UART Expanded UART 12C Expanded 12C
(type 3) (type 3A) (type 6) (type 6A)
PMOD RH850 PMOD RH850 PMOD RH850 PMOD RH850
signal signal signal signal signal signal signal signal
1 |CTS (GPIO) CTS (GPIO) |P04_12 NC (INT) NC (INT) IRQ31
(P04_12)
2 |TXD TXD RLIN35_TX |NC NC P10_5
(P10_5) (RESET) (RESET)
3 [RXD RXD RLIN35_RX | SCL SCL RI3C2SCL
(P10_6) (P10_13)
4 |RTS (GPIO) RTS (GPIO) |P10_12 SDA SDA RI3C2SDA
(P10_12)
5 |GND GND GND GND GND GND
6 |VCC VCC VCC3V3P |VCC VCC VCC3V3P
7 |- GPIO (INT) [IRQ1 - --- GPIO P10_0
(P10_0)
8 |- GPIO P10_4 -—- -—- GPIO P10_4
(RESET)
9 |- GPIO P10_9 GPIO P10_9
10 |- GPIO P17_0 - --- GPIO P17_0
11 [GND GND GND GND - - GND GND
12 |VCC VCC3V3P |VCC VCC3V3P |--- --- VCC VCC3V3P
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10.11 PMOD1 Connector CN11

Please refer to 6.13.2 PMOD1 Interface for details on the function of these pins.

Table 10.11 PMOD1 Connector CN11

Pin SPI (type 2) 12S CODEC (type 7)
PMOD signal RH850 signal PMOD signal RH850 signal
1 |[CS MSPI5CSSO0 (P21_4) LRCLK SSIF1LRCLK (P17_5)
2 |MOSI MSPI5SO (P02_6) DAC Data SSIF1TXD (P17_3)
3 |MISO MSPI5SI (P02_8) ADC Data SSIF1RXD (P17_2)
4 [SCK MSPI5SC (P02_7) BCLK SSIF1BCLK (P17_4)
5 |GND GND GND GND
6 |VCC VCC3V3P VCC VCC3V3P
7 |GPIO P17_6 GPIO P17_6
8 |GPIO P17_7 GPIO P17_7
9 |- - GPIO (MCLK) OSC1 clock signal
(enabled by MCLK_EN on
P20_8)
10 |GPIO P17_8 GPIO P17_8
11 [GND GND GND GND
12 [VCC VCC3V3P VCC VCC3V3P
10.12 CAN1 Connector CN12
Please referto 6.7
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CAN Interfaces for details on the function of these pins.

Table 10.12 CAN1 connector CN12

CAN1: Connector CN12

Pin

Function

=N

NC

CAN1 L

GND (CAN1_GND_EN# enabled)

NC

NC

NC

CAN1_H

NC

O | N[Ol |~ |lWIDN

NC

N
o

GND

10.13 CANO (CANXL/FD) Connector CN13

Please refer to 6.7
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CAN Interfaces for details on the function of these pins.

Table 10.13 CANO (CANXL/FD) connector CN13

CANO (CANXL/FD): Connector CN13

Pin Function

—_

NC

CAN_L

GND (CAN_GND_EN# enabled)

NC

NC

NC

CAN_H

NC

O | | N[N

NC

N
o

GND

10.14 LIN and SENT Connector CN14

Please refer to 0

Table 6.9 Cut traces to disconnect RH850/U2C ports from CAN transceivers

CAN1 CANO
RH850/U2C Port Cut Trace RH850/U2C Port Cut Trace
P06_2 E45 P06_1 E50
P06_3 E46 P06_0 E51
P17_10 E47 P21_10 E52
P17_11 E48 P21_5 E53
P17_9 E49 P17_9 E49

LIN and SENT Interfaces for details on the function of these pins.

Table 10.14 LIN and SENT connector CN14

Pin Function

Condition

1 VCC5V0

SENT power enabled by port P21_9 = “L”

NC

NC

NC

GND

GND

LIN1

RLIN35 function

o IN[foOoOjla|M~MWDN

SENT

RSENT4 function
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Table 10.14 LIN and SENT connector CN14

Pin Function

Condition

9 LIN_BAT

LIN Power enabled in board configurator.

10 GND
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10.15 Ethernet Connector CN15

Please refer to 6.12.2 Ethernet Interface 100BASE-TX for details on the function of these pins.

Table 10.15 Connector CN15 for 100BASE-TX Ethernet

Pin |Name Signal Pin |Name Signal

1 TRCT3 NC 2 TRD3_MINUS NC

3 TRD3_PLUS NC 4 TRD2_PLUS RXP

5 TRD2_MINUS RXN 6 TRCT2 VCC3V3_ETHO

7 TRCT4 NC 8 TRD4_PLUS NC

9 TRD4_MINUS NC 10 TRD1_MINUS TXN

11 | TRD1_PLUS TXP 12 TRCT1 VCC3V3_ETHO

13 | YEL_MINUS Yellow LED, cathode |14 YEL_PLUS Yellow LED, anode
15 | ORN_MINUS SPEED100_PHYADO |16 COM_PLUS Green LED, anode
17 | GRN_MINUS Green LED, Cathode |18 GND

19 |GND

10.16 Ethernet Connectors CN16 and CN17

Please refer to 6.12.3 Ethernet Interface 1000BASE-T1 for details on the function of these pins.

Table 10.16 Connectors CN16 and CN17 for 1000BASE-T1 Ethernet

Connector CN16 Connector CN17

Pin |Name Signal Pin |Name Signal

1 MDI_CN_N MDIN 1 MDI_CN_N MDIN

2 MDI_CN_P MDIP 2 MDI_CN_P MDIP
3 GND GND
4 GND GND
5 GND GND
6 GND GND
7 GND GND
8 GND GND

10.17 Ethernet Connector CN18

Please refer to 6.12.1 Ethernet Interface 10BASE-T1S for details on the function of these pins.
Table 10.17 10BASE-T1S connector CN18

Pin Function
1 TRX P
2 TRX_N
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11. Mechanical Dimensions
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Figure 10.1 Mechanical dimensions
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12. Schematics

CAUTION

The schematics shown in this document are not intended to be used as a reference for mass
production. Any usage in an application design is the sole responsibility of the customer.
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12.1.2 Breakout Connectors
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Pin Differences for U2C4 and U2C8
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12.1.3 Power Supply

Power Supply

PMIC

Power LEDs

Buck Regulator 3.3V
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12.1.4 Signal LEDs, Display, Interrupt Buttons, ADC Input
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Signal LEDs i Interrupt Buttons A/D Measurement
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12.1.5 USB/UART, microSD Card, PMODO0/1/2
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USB / UART Interface (@RLIN3_11) microSD Card Interface
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12.1.6 CAN, LIN, SENT Interfaces

CAN / CAN FD Interface

RLIN3_8 Interface

12. Schematics

RSENT4 Interface
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12.1.7 Ethernet Interfaces

Ethernet Interface ETNDO 100BASE-TX (MIl)

Ethernet Interface ETNFO 10BASE-T1S (OA3p)

Ethernet Interface ETND1 1000BASE-T1 (SGMI)
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12.2 Y-ASK-RH850U2C8 (D020925_06_V0100)
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12.2.3 Power Supply
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12.2.4 Signal LEDs, Display, Interrupt Buttons, ADC Input
[ : [ : [

Signal LEDs i Interrupt Buttons A/D Measurement

SPI LED Driver (@QMSPI0) OLED Display 128x64 (@MSPI0)
4 4 § 8
i A vy
et ALK
0 A
[
L 4 A -
«Z
Rotary Encoder with Push Button and RGB LED P06<7> Function Select

™ Y-ASK-RHB50U2C8

Signal LEDs, Display, Buttons, ADC

5-04-V0102

R20UT5738ED0100 Rev.1.00 RENESAS Page 86 of 107
January 22, 2026



RH850/U2C 12. Schematics

12.2.5 USB/UART, microSD Card, PMODO0/1/2
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12.2.7 Ethernet Interfaces

Ethernet Interface ETNDO 100BASE-TX (MIl)

Ethernet Interface ETNFO 10BASE-T1S (OA3p)
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12.3 Y-ASK-RH850U2C4 (D020925_06_V0200)
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12.3.3 Power Supply
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12.3.4 Signal LEDs, Display, Interrupt Buttons, ADC Input
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USB / UART Interface (@RLIN3_11)

microSD Card Interface

PMODO Interface

Type 2124, SP (@MSPIT)

PMOD2 Interface

Type 3/3A, UART (@RLING_5)
Type 6/6A, 12C (@RI3C2)

PMOD1 Interface

Type 2, SPI (@VISPI5)
Type 7, 128 (@SSIFT)

"™ Y-ASK-RHB50U2C4
UART, oSD, PMOD 0/1/2

A2

V0200

R20UT5738ED0100

January 22, 2026

Rev.1.00

RRENESAS

Page 94 of 107



RH850/U2C 12. Schematics

12.3.6 CAN, LIN, SENT Interfaces
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12.3.7 Ethernet Interfaces

Ethernet Interface ETNDO 100BASE-TX (MIl)

Ethernet Interface ETNFO 10BASE-T1S (OA3p)

Ethernet Interface ETND1 1000BASE-T1 (SGMII)

P20<0> Function Select
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12.4 Y-ASK-RH850U2C8 (D020925_06_V0200)
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12.4.3 Power Supply
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12.4.4 Signal LEDs, Display, Interrupt Buttons, ADC Input
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12.4.5 USB/UART, microSD Card, PMODO0/1/2
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12.4.6 CAN, LIN, SENT Interfaces
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12.4.7 Ethernet Interfaces

Ethernet Interface ETNDO 100BASE-TX (MIl)

Ethernet Interface ETNFO 10BASE-T1S (OA3p)

Ethernet Interface ETND1 1000BASE-T1 (SGMII) P20<0> Function Select
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