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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.

(Rev.5.0-1 October 2020)
Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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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 I/O pull-up power supply while the device is powered off. The current injection that results from input of such a
signal or 1/0O 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/U2B Starter Kit’ serves as a simple and easy to use platform for evaluating the features and performance
of Renesas Electronics’ 32-bit RH850/U2B 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-RH850U2Bx(-JP)

The Y-ASK-RH850U2Bx(-JP) product package consists of the items listed in Table 1.1.

The difference between the boards Y-ASK-RH850U2B6(-JP) and Y-ASK-RH850U2B10(-JP) is the RH850/U2B
processor that is mounted on the PCB. Refer to chapter /.5 Used Device for details.

After you have unpacked the box, check if your Y-ASK-RH850U2Bx(-JP) package contains all of these items. Table
1.1 Package Components for the Y-ASK-RH850U2Bx(-JP) shows the packing components of the Y-ASK-
RH850U2B6(-JP) and the Y-ASK-RH850U2B10(-JP) package.

Table 1.1 Package Components for the Y-ASK-RH850U2Bx(-JP)

Item Description Quantity

D019567 RHS850/U2Bx starter kit board 1

D017765-11 RHS850 starter kit license information document 1

D019988-24 Product contents list Y-ASK-RH850U2B6(-JP) 1

D019989-24 Product contents list Y-ASK-RH850U2B10(-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- 3
pin]

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-RH850U2Bx(-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-
RH850U2Bx(-JP). If packing of your product is not complete, it may be damaged during transportation.

R20UT5704ED0100 Rev.1.00 REN ESNS Page 8 of 129
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RH850/U2B 1. Introduction

1.2 Main Features

e Supports RH850/U2B processor

o Connection for on-chip debugging and flash memory programming
e Pin headers for direct access to all microcontroller pins

o Board configuration via PC based GUI

e External power supply (12V DC input)

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

e Reset switch
e  External clock circuit with a 20 MHz ceramic resonator
o Four general purpose signaling LEDs
e 16 circular LEDs
e Rotary encoder with RGB LED illuminated shaft
o Two analog signal inputs using potentiometer
o Two switches for external interrupt signal input
o Two motor control signal outputs
o Two Inputs for resolver signals for motor control
e Onboard interface connectors for :
- Ethernet port (10BASE-T / 100BASE-TX)
- LIN Master / SENT
- UART via USB (VCP)
-  CAN
- RHSB/MSPI
- PMOD
e Operating temperature from 0 °C to +40 °C

R20UT5704ED0100 Rev.1.00 :{EN ESNS Page 9 of 129
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1. Introduction

1.3

Starter Kit Versions

The following versions of the Starter Kit are available:
Table 1.2 Y-ASK-RH850U2Bx(-JP) board versions

Board version

Schematic version

D019567_06_V/0200

D019567_04_V0203

D019567_06_V0300

D019567_04_V0300

Table 1.3 shows the differences of the board versions.

Table 1.3 Y-ASK-RH850U2Bx(-JP) board version difference )

No.

Modified Function

Detailed Description of Changes

D019567_06_V0200

D019567_06_V0300

1

Flash programming of RL78

Add switch to enable or disable RL78
programming via USB interface

RL78 programming via USB is always
possible.

Added switch SW4.

00014CALF, connector assembled.

2 | Ports used for PMOD signal #1 in Used different ports on RH850/U2B. Ports being used: Ports being used:
PMOD modes 1A, 3A and 6A and Mode Pin | RH850 Port Mode Pin | RH850 Port
PMOD signal #4 in PMOD mode 1A and
3A. 1A, 3A, 6A 1 ANO02_0 1A, 3A, 6A 1 P22_4 (IRQ2)

1A, 3A 4 AN22_0 1A, 3A 4 P12_1
3 | FTDI Changed power mode Powered from VBUS on the USB Powered by 3.3V domain on the starter kit.
connection.
4 | Power test connector Changed connector type. Used connector AMP_20021321- Provides footprint for connector

TAG_TC2070_FP_14PIN, not assembled.

R20UT5704ED0100 Rev.1.00
September 01, 2025
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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

RENESAS
€2

L

| |

Renesas E2 emulator

CAN/LIN bus connection adapter cables PC connection cable (USB Type-C)

International AC plugs

Power supply unit, 12V/1A
Not included in Y-ASK-RH850U2B-JP

Figure 1.2 Starter kit accessories

R20UT5704ED0100 Rev.1.00 :{EN ESNS
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RH850/U2B 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 1.3 Starter kit board top view for board version D019567_06_V0200
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Figure 1.6 Starter kit board bottom view for board version D019567_06_V0300

1.5 Used Dev

ice

The board is designed for use with the following devices.

Table 1.4 Type names for FCC and MP devices

FCC device MP device Comments
RH850/U2B6 R7F702Z2*EDBB R7F70255*FABB-C FCC: Sixth through ninth characters
R7F70255*AFABB-C of the part name indicate U2Bx-
R7F70255*BFABB-C FCC(BGA292)
RH850/U2B10 R7F702Z2*EDBB R7F70254*FABB-C PKG: The last 2 characters of the
R7F70254*AFABB-C part name indicate BGA292.

By default the starter kit is equipped with mass production device RH850/U2B6 (RSF702556BFABB-C, Y-ASK-
RH850U2B6(-JP)) or RH850/U2B10 (RSF5702546AFABB-C, Y-ASK-RH850U2B10(-JP)).

The device is soldered

to the PCB.

R20UT5704ED0100
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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 depicted in the figure below.
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Figure 2.4 Placement of connectors on bottom side of the starter kit for board version
D019567_06_V0300
21 Switch Overview
The following table provides an overview of all switches.
Table 2.1 Switch overview
Connector Function Remark
SWi1 RESET switch refer to 7.1 RESET Circuit
SW2 External interrupt signal EX_INT1 refer to 7.2 External Interrupt Signal
SW3 External interrupt signal EX_INTO refer to 7.2 External Interrupt Signal
SW4 Enable RESET for RL78 reprogramming refer to 6.2.3 Starter Kit Configurator Firmware
Programming
only board version D019567_06_V0300 and later

R20UT5704ED0100 Rev.1.00 :{EN ESNS Page 19 of 129
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2.2 Connector Overview
The following table provides an overview of all connectors.

Table 2.2 Connector overview

Connector Function Remark
CN1 Connector for external Resolver 1 referto 7.15
Resolver / Motor Interface
CN2 +12.0 V external power supply refer to 3.1 Power Management IC (PMIC)
CN3 Test connector for power supplies refer to 3.3 Power Supply Test Connector
CN4 Connector for programming the RL78 board refer to 6.2.3 Starter Kit Configurator Firmware
configurator IC Programming
CN5 Connector for external Resolver 0 referto 7.15
Resolver / Motor Interface
CNG6 USB C connector for UART1 refer to 7.10 UART Interface
CN7 Debug and programming interface refer to 5 Debug and Flash Programming
Interfaces
CN8 Display connector refer to 7.6 OLED Graphic Display
CN9 RHSB1/MSPI6 interface connector refer to 7.14 RHSB1 / MSPI6 Interface
CN10 Ethernet interface connector refer to 7.11 Ethernet Interface
CN11 LIN / SENT monitor connector refer to 7.8 LIN and SENT Interfaces
CN12 LIN / SENT interface connector
CN13 CANO / CAN1 monitor connector refer to 7.7 CAN Interfaces
CN14 CANO interface connector
CN15 CAN1 interface connector
CN16 UART1 monitor connector refer to 7.10 UART Interface
CN17 Device port connectors refer to 10.17 Device Port Connector CN17
CN18 refer to 10.18 Device Port Connector CN18
CN19 Resolver 0 connector referto 7.15
Resolver / Motor Interface
CN20 Motor 0 connector refer to 7.15.2 Motor Control Interfaces
CN21 Motor 1 connector
CN22 Resolver 1 connector refer to 7.15.1 Resolver Circuits
CN23 PMODO interface connector refer to 7.13 PMOD Interfaces
CN24 PMOD1 interface connector
R20UT5704ED0100 Rev.1.00 REN ESNS Page 20 of 129
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2.3 LED Overview

The following table provides an overview of all LED.

Table 2.3 LED overview

LED Function Color Remark
LED1 PMIC active signal V_LDOO green refer to 3.1 Power Management IC (PMIC)
LED2 12.0 V power supply V_BAT green refer to 3.4 Power Supply LEDs
LED3 5.7 V power supply V_5V7
LED4 3.3 V power supply V_LDO1
LEDS 3.3 V power supply V_LDO2
LED6 3.3 V power supply V_LDO3
LED7 5.0 V power supply V_LDO4
LEDS8 5.0 V power supply VCC5V0
LED9 3.3 V power supply VCC3V3
LED10 ERROROUT signal red refer to 7.1 RESET Circuit
LED11 RESET active signal red
LED12 VMONOUT signal red
LED13 1.09V RH850 core voltage VDD red
LED14 Ethernet communication signals blue refer to 7.11 Ethernet Interface
LED15
LED16 LIN interface enable signal green
LED17 SENT interface enable signal green
LED18 USB communication signal RH850 |green refer to 7.10 UART Interface
LED19 red
LED20 User Signalling LED blue refer to 7.5.2 User Signal LEDs
LED21
LED22
LED23
LED24 USB communication signal for green refer to 6.2.3 Starter Kit Configurator Firmware
LED25 board configurator RL78 red Programming
LED26 Circular LED blue refer to 7.5.1 Circular LEDs
LED27
LED28
LED29
LED30
LED31
LED32
LED33
LED34
LED35
LED36
LED37
R20UT5704ED0100 Rev.1.00 REN ESNS Page 21 of 129
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Table 2.3 LED overview (cont’d)

LED Function Color Remark
LED38 Circular LED blue refer to 7.5.1 Circular LEDs
LED39
LED40
LED41
LED42 Motor 0 control signal U phase red refer to 7.15.2 Motor Control Interfaces
LED43 Motor O control signal V phase green
LED44 Motor O control signal W phase blue
LED45 Motor 1 control signal U phase red
LED46 Motor 1 control signal V phase green
LED47 Motor 1 control signal W phase blue
R20UT5704ED0100 Rev.1.00 REN ESNS Page 22 of 129
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3. Power Supply

The starter kit board is powered by a single 12V supply (V_BAT), which is connected to connector CN2.
Power control on the starter kit board is split to 2 parts.
One part is used for the power supply to RH850/U2B. This part uses the Renesas power management IC RAA271084.

The other part is the 3.3 V and 5.0 V power supply to the onboard peripheral hardware. This part consists of 2 Renesas
buck regulators ISL85410.

3.1 Power Management IC (PMIC)

All voltages required to operate RH850/U2B are generated by the Renesas power management IC RAA271084. For
more information about this device, please refer to the RAA271084 datasheet.

The power management IC has 4 LDO regulators, each of which can be fuse programmed to 3.3V or 5.0V.
The power management IC has also a buck-boost regulator DCDC1 and a buck regulator DCDC2.

The buck-boost regulator reduces the supply voltage V. BAT to 5.7V (V_5V7).

The buck regulator then generates the RH850 core voltage of 1.09V (VDD) from the 5.7V output by DCDCI.

The power management IC on the target board is programmed to provide the following voltages for RH850:

Table 3.1 RAA271084 Power Connections

RAA271084 Regulator Output Voltage Max. Output Current Usage
DCDC1 57V - RAA271084’s VIN2, LDOVIN1/2 and
LDOVIN3/4
DCDC2 1.09V - RH850/U2B’s VDDn
VCC (LDOO0) 5V 130 mA RH850/U2B’s SYSVCC, SVRAVCC &
SCRDRVCC
LDO1 33V 350 mA RH850/U2B’s VCC, JOVCC & OSCVCC
LDO2 33V 350 mA RH850/U2B’s EOVCC, E1VCC, E2VCC &
LvDvVCC
LDO3 33V 200 mA Unused (EMUVCC if FCC device of
RH850/U2B is used)
LDO4 5V 200 mA RH850/U2B’s AOVCC, A1VCC, A2VCC,
AOVREFH, A1VREFH, A2VREFH, ADSVCC,
ADSVREFH & AFCVCC
GreenPAK IC’s (SLG) VDD

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

LEDI1 on the starter kit board is system status LED for the PMIC. If all system self-tests at power on are passed
successfully this LED will be switched on.

Figure 3.1 shows the schematic of the PMIC circuit on the starter kit.
Table 3.2 lists the 10 ports on the PMIC and shows what they are connected to.
Figure 3.2 shows the RAA271084 (OTP-1F.12) connections to RH850/U2B.
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RH850/U2B Power Supply by PMIC RAA271084
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Figure 3.1 Power supply circuit for RH850/U2B on the starter kit board

Table 3.2 I/O Connections

RAA271084 RH850/U2B Remarks
Pin# Pin Name Pin Name

7 WAKE1 N.A. Connected to external push button

8 WAKE2 N.A. Connected to external push button

10 OV2_PD N.A. Function 1: Connected to external FET to limit DCDC1 OVP
Function 2: Drives an external LED: Active or Standby/Fault

13 PSTBYB N.A. Pulled up RAA271084’s VCC (LDOO)

14 PWRCTLB N.A. Pulled up to RAA271084’s VCC (LDOO)

23 COREMON N.A. Can be used as external voltage monitor. Input 0.8 V typical
by using resister divider.

24 AMUX ADC (AN10_0)

25 SSPB N.A. Drives an external LED: Active or Standby/Fault

26 WDENB GPIO (P33_0)

27 VMONB VMONOUT

28 ERRB ERROROUT_M

29 RSTB N.A. Connected to SLG7RN48401-A (RESET_PMIC pin 14)

30 INTB GPIO (P22_10)

R20UT5704ED0100 Rev.1.00
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Table 3.2 I/0 Connections (cont'd)

RAA271084 RH850/U2B Remarks
Pin# Pin Name Pin Name
31 SPISDO GPIO (P23_6)
32 SPISDI GPIO (P23_5)
33 SPICLK GPIO (P23_7)
34 SPICSB GPIO (P23_2)
RAA271084 (OTP-1F.12) RH850/U2B
VINZ [
——=[1 WAKEL BOOT2 - VEE (LDOO)
—— =1 WAKE2 HS2 [} 109V
X2 [} £ 7 VDDn
{] VBAT 152 3
VBAT J:_'
4sV~av T {] ISEN1P ISEN2IP, N] L3
= FB2 [
{1 ISENIN COMP2 ()
chmamﬂ—r ] BOOT1 cazs O
DCDCL 5.7V {] HS1A
- 0 X1
{] LS1A
VCC (LDOO) {1 SYSVCC, SVRAVCC, SCRDRVCC
{JLs18 (130 mA i f VCCn, 0SCVCC
(350 mA Max)
LDo2 [] EOVCC, E1VCC, E2VCC, LVDVCC
{1 FB1 (350 mA Max)

(200 mA Max) AOVCC, AIVCC, A2VCC,
] LDOVIN/2 D04 £] AOVREFH, ATVREFH, AZVREFH,
= (200 mA Max) ADSVCC, ADSVREFH, AFCVCC
17 LDOVIN3/4
S voDio
SLG7RN48401-A SPICSB {1 GPIO P23_2)
0ot SPICLK GPIO (P23_7)
{1VDD  ERROROUT [} ERROROUT_M VRT3/4 SPISDI GPIO (P23_5)
SPISDO {1 GPIO (P23_6)
VMONOUT
GND INTB GPIO (P22_10)
RESET#_INOUT [} RESET =
P1V2_SENSE_IN [] 109V WDENB GPIO (P33_0)
_SENSE_IN + ERRB {1 ERROROUT_M
RESET USB UART VMONB VMONOUT VMONOUT
RESET PMIC [ RSTB AMUX {1 ADC (AN10_0)
PSTBYB
PWRCTRLB
0.8V
(1 COREMON RSTB [} RESET — =[] RESET
=
Optional: SSPB DCDC15.7V
Can be used as external voltage
monitor. Input 0.8 V typical by Ov2PD [} i
using resister divider. =

Figure 3.2 RAA271084 — RH850/U2B Application Diagram

The RAA271084 has a customer configuration saved in its embedded one-time programmable (OTP) memory. Table
3.3 provides the OTP-1F.12 settings to support the RH850/U2B.
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Table 3.3 RAA271084 OTP-1F.12 Configuration

Address Register Name OTP Value
0x10 OPT_SEQ_CTRL 0x00
0x11 OPT_SLOT_TIME 0x00
0x12 OPT_SLOT_DCDC 0x00
0x13 OPT_SLOT_LDO 0x00
0x14 OPT_HP 0x10
0x15 OPT_DS 0x10
0x16 OPT_TOFF_TIME 0x00
0x30 OPT_ERRB_CTRL 0x00
0x31 OPT_VMONB_CTRL 0x80
0x82 OPT_WDT_CONFIG1 0x00
0x120 OPT_FLT_RESP1 0x00
0x121 OPT_FLT_RESP2 0x00
0x122 OPT_FLT_RESP3 0x00
0x123 OPT_FLT_RESP4 0x00
0x124 OPT_FLT_RESP5 0x00
0x125 OPT_FLT_RESP6 0x00
0x126 OPT_FLT_RESP7 0x00
0x127 OPT_FLT_RESP8 0x00
0x128 OPT_FLT_SHDN1 0x00
0x129 OPT_FLT_SHDN2 0x00
0x140 OPT_INTB_MASK1 0x00
0x141 OPT_INTB_MASK2 0x00
0x142 OPT_INTB_MASK3 0x00
0x143 OPT_INTB_MASK4 0x00
0x148 OPT_SSPB_MASK1 0x00
0x149 OPT_SSPB_MASK2 0x00
0x14A OPT_SSPB_MASK3 0x00
0x14D OPT_SSPB_MASK5 0x00
0x150 OPT_VOUT 0x20
0x151 OPT_FB1_THRESH 0x00
0x152 OPT_FB2_THRESH 0x00
0x153 OPT_LDO1_THRESH 0x50
0x154 OPT_LDO2_THRESH 0x50
0x155 OPT_LDO3_THRESH 0x00
0x156 OPT_LDO4_THRESH 0x50
0x157 OPT_COREMON_THRESH 0x00
0x158 OPT_LDOO_THRESH 0x50
0x160 OPT_FAULT_DLY1 0x00
0x161 OPT_FAULT_DLY2 0x00
0x162 OPT_FAULT_DLY3 0x00
0x163 OPT_FAULT_DLY4 0x00
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Table 3.3 RAA271084 OTP-1F.12 Configuration (cont'd)

Address Register Name OTP Value
0x164 OPT_FAULT_DLY5 0x00
0x200 OPT_DEV_MODE1 0x30
0x201 OPT_DEV_MODE2 0x20
0x202 OPT_DEV_MODE3 0x00
0x203 SEL_DEV_MODE1 0x00
0x204 OPT_WAIT_DISCHG1 0x00
0x205 OPT_WAIT_DISCHG2 0x00
0x206 OPT_PD_CTRL 0x00
0x207 OPT_STATE_CTRL 0x20
0x208 OPT_SS 0x00
0x209 OPT_WDENB_CTRL 0x00
0x20B OPT_PG_CTRL 0x00
0x20E OPT_VDDIO 0x01
0x3C1 OTP ID1 Ox1F
0x3D0 OTP ID2 0x12

3.2

Buck Regulators

The starter kit has 2 voltage regulator circuits to generate the supply voltages for the onboard peripheral circuits. Each
of these circuits uses a Renesas ISL85410 buck regulator.

The first one generates 5.0 V from the 12V board supply, the second one uses this 5.0 V and generates 3.3 V of it.

Figure 3.3 shows the circuit diagram of these buck regulators.

Ic10
V_BAT ISLB5410FRZ

Buck Regulator 5V

10u] [C125 120V 4 oy
f 7

1) |C126 9 ee
I

NC
OMP

B0OT|

VGC5V0
5.0V

Buck Regulator 3.3V

10u] |C127 250V 4 fyy BoOT|_3 -
7 -]
bm S

u) |c128 9 e

ic11
VCCsVo 1SL85410FRZ.

8 20uH VCC3v3
L7,

PEEY

R141

i
c135
47u) |C137
c139

22u

Figure 3.3 Power supply circuit for the peripherals on the starter kit board

3.3

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 the footprint of connector CN3.

On board version D019567 06 V0200 connector CN3 is

assembled.

On board version D019567 06 V0300 connector CN3 is not

assembled.

Power Supply Test Connector

Test Power

VCC3V3 VCC5V0 VDD V_5V7 V_BA

socket 14 way

V_LDOO V_LDO1 V_LDO2 V_LDO3 V_LDO4

1

T
33v [s0v  [1oev [s7v  [120v CN3
—
3

5
7
2

5.0V 3.3V 3.3V 3.3V 5.0V
5|2
4[4
6
8
10

|2

3
5
7
9
1
1

s 2

1212
1414

Figure 3.4 Monitor voltage levels

Figure 3.4 shows which voltage can be found on each pin on

CN3.
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3.4 Power Supply LEDs

The green LEDs LED1 — LED?9 indicate the availability of various voltages on the

starter kit board: V_BAT V_5V7
. LEDI for 5.0 V LVDOO output LED2 [(WEILED3
V LDO1 Vv _LDO2
o LED?2 for 12.0 V power supply V_BAT LED 4.II|L EDS
e LED3 for 5.7 V LDO input voltage V_5V7 V_LDO3 V LDO4
« LED4 for 3.3 VLVDOI output LED6THREILEDT
V_LDOO VCC3V3
o LEDS for 3.3 V LVDO2 output LED ITEH- ED
o LEDG for 3.3 V LVDO3 output CC5V0

LED§ ¥

e« LED7 for 5.0 VLVDO4 output

. . Figure 3.5 Power supply
LEDS for 5.0 V power rail VCC5V0 LEDs on the starter kit

e LED9 for 3.3 V power rail VCC3V3 board
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4. Clock Supply

The board has a soldered oscillator of 20MHz that can
be used for device clock generation.

Oscillator Circuit

H1

IC1
RH850/U2B

X1

1 TP16
. . a ‘
The RH850/U2B starter kit does not provide a R;MD'TSS“”'"‘
possibility to input an external clock signal to the starter X1.¢ 3 'S Xt

kit. The starter kit has 2 test points TP16 and TP17.

1,4

. . . . X2
These can, sufficient technical skills provided, be used NX3225GB-20.000M-STD-CRA-2

to input an external clock signal to RH850/U2B.

R96 2,3

X2

X2_C
L =
TP17
1 £ SMD-Testpoint

Figure 4.1 Oscillator circuit
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5. Debug and Flash Programming Interfaces

For debugging and flash programming purposes debug or flash programming tools can be connected to connector CN7.

Figure 5.1 shows the circuit diagram of connector CN7.

Debug and Programming Interface

header 14way
CN7

]_JP0<2> (TDCK/LPDCLK/FPCK)

1|4 2| 2

TRST# 3 |3 4l 4 FLm-
1 ” N s (TDO/LPDO/FPDT) 5 |5 6| 6 NC ouT VCC3v3
OUT] 00> (TDULPDIO/FPDR) 717 gl 8 Jaav
D aoiy B 9 lg 10| 10 NC

JPO<5>  (RDY/LPDCLKOUT) 1 {11 12 12

- RESET# 13 [13 14 14
R166

Figure 5.1 Debug and flash programming interface

The Renesas standard emulator for RH850/U2B is the E2 emulator. This can be used as emulator for debugging or as
flash programmer.

To connect the E2 emulator to CN7 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 is set to position [1-2].

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

B 10.5 mm _

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

A

| | conversion adapter 20-pin (1.27-mm pitch) to 14-pin (2.54-mm
pitch) connector conversion adapter
(top view)
13 mm Connector for the emulator:
|l @—— 14-pin (2.54-mm pitch) The switch (SW1) must be in position 1 (labelled
connector “Other™) for RH850 or RX MCUs or in position 3
7614-6002 or 2514-6002 (labelled “RL78"*) for RL78 MCUs.
User system
*: These are not printed on some versions
of the conversion adapter.
Figure 5.2 E2 target connector
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6. Board Configuration

6.1 General Description

The RH850/U2B starter kit uses a design without any jumper for board configuration. The starter kit configuration is
implemented using an RL78/F13 device (IC15, RSF10BGGLNA).

The configuration of the starter kit is done in a PC based configuration software.

The configurator software for Windows PC and the firmware for the RL78 on the starter kit can be downloaded from

the starter kit homepage (Y-ASK-RH850U2B).

Configuration data is downloaded to RL78/F13 via virtual COM port using USB-C interface on connector CN6. Refer
to chapter 7.10 UART Interfaces for details on the UART interface.

RL78 then utilizes a synchronous interface on ports P10 — P12, P30 and P31 to download the configuration to a series
of shift registers, whose output ports are used to configure the peripheral circuits on the starter kit. Figure 6.1 and
Figure 6.2 show the circuit diagram for RL78 in different starter kit versions.
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Figure 6.1 Board configurator circuit on

board version D019567_04_V0200
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Figure 6.2 Board configurator circuit on board version D019567_04_V0300

6.2 Starter Kit Configurator Software

The starter kit is provided with a Microsoft-Windows based configuration software. This allows the activation and
configuration of all onboard peripherals as well as some settings for the external modules like CAN, Ethernet and

displays.

6.2.1 Starter Kit Connection

Connect a USB cable from the USB-C connector to an USB port of your Windows PC.

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

If you have your starter kit 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.

When you start the ASK 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 starter kit, it will
show the error message in Figure 6.4.

v ﬁ Parts (COM &L LPT)
ﬁ Intel(R) Active Management Technology - SOL (COM3)

W USB Serial Port (COM4)

% USB Serial Port (COMS3)

Figure 6.3 Starter kit COM ports

Mo v-A5K-RHE50-U2EX hardware was found at a USE port.
Pleaze check if it is connected to a USE port.
Also check if another application iz blocking the port.

% Do pou want to retry detecting the hardware?

s

: Presz YES taretn,
press MO to use thig tool in offline-mode or
press CANCEL to exit.

Cancel

Mo |

Figure 6.4 Error: No starter kit found
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6.2.2

General Operation

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

#f V-ASK-RH2530-U2B6 Configuration Tool - Renesas
LENESAS
— Update board seftings - — Configuration file | — Reset RHE50 — Rescan for hardware | — Quit
‘Winite to board [volatile] | Read from board ‘ Set defaults I Save RESET Rescan Cuit ]

Load Power-cycle =

V-ASKAHES0UZBE || Nonvolatle settingsl HMIl Interfacesl Madule slots

— Wersionz
Saftware V1.2 [2025/08/11)
PCE type -A5K-RHE50-U2BE
PCE wversion Y0203
ASK Shell version  2025/08/11
SN 297303
COM part Chey CaomM10

| COM port ChE CO11

MOTOR1 RESOLVER1 | MOTORD |RESOLVERD

g
)
¥

RHE501
Startel

Figure 6.5 Start screen of board configurator GUI

The start screen shows various information.

The version number for the board configurator GUI.
The name and the version of the PCB.
The release date for the board configurator software (ASK shell) running on RL78.
The board serial number
Information about the 2 COM ports provided on the USB-C interface.
o COM port ChA is an interface to RH850/U2B
o COM port ChB is an interface to RL78

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

e  Group “Update board settings”
Button “Write to board (volatile)” — This writes the current configuration to the connected starter kit board.
Button “Read from board” — This reads the current settings from the connected starter kit board and shows the
settings in the configurator.
Button “Set to defaults” — This sets the peripherals to a pre-defined value. All peripherals will be switched off.

e  Group “Configuration file”
The GUI supports the function to save the configuration to an external file or to load the configuration from an
external file. This makes it easy to distribute configurations between colleagues.
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e  Group “Reset RH850”
The GUI provides 2 buttons to reset the starter kit.
The “RESET” button perfoms a warm start of the starter kit by only applying a RESET to the RH850/U2B
processor.
The “Powercycle” button performs a cold start of RH850/U2B. It controls the power management IC
RAA271084 to switch RH850/U2B power supply off and on again.

e  Group “Rescan for hardware”
The “Rescan” button allows to search for a starter kit, that is connected to the PC if an earlier start of the GUI
did not find the starter kit and the software has been started without a starter kit board connection.

e “Quit” exits the board configurator.

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

e “Y-ASK-RH850-U2B*
This gives a short summary of the main board including software versions and hardware information on the
connected starter kit board.

e “Non-volatile settings”
This allows to have multiple configurations stored on the starter kit and to define which of these configurations
should be used

P 4‘HMI’7
The main board offers several means for user interaction, for example potentiometers, various LED, switches
as interrupt inputs, the rotary encoder and the display for OLED display.

o  “Interfaces”
This tab is used to enable and configure communication interfaces included in the starter kit board. These
include for example Ethernet, LIN, CAN, SENT, UART and Ethernet interfaces.

e “Module slots”
In addition to the built-in interfaces the main board also includes some connectors providing additional
functions like PMOD interfaces, high-speed interfaces RHSB1 and MSPI6, and connectors for motor control
boards.

6.2.3  Starter Kit Configurator Firmware Programming

The starter kit provides 3 possibilities to reprogram the firmware in the RL78 board configuration controller.
o Using the automatic update function in the board configurator utility.

e Using the Flash Development Toolkit (FDT) via the USB-C connection.

o Using an external programmer (like E2 Lite or E2) via the CN4 connector.

Figure 6.6 and Figure 6.7 show the circuit diagram for RL78 reprogramming.

RL78 Reprogramming Circuit
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Figure 6.6 RL78 reprogramming circuit on board version D019567_04_V0200
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RL78 Reprogramming Circuit

1 4
RL78_RESET_INA 1 RUe ReseTe

jsau1 seu2)
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kkE E

sssssss

Figure 6.7 RL78 reprogramming circuit on board version D019567_04_V0300

6.2.3.1 Reprogramming RL78 with the Board Configurator

The easiest way to reprogram the board configurator
RL78 is to use the firmware update function in the board

configurator utility. When the configurator is started it

will checl.< the firmware version of the board configurator The Y-ASK-RHE50-UZBS found at COKY11 (sn 297903} has an

RL78. If it finds that the RL78 software has to be | outdated ASK-Shell version [2025/06/10). A newer version is
. . . . available [2025/08/11).

updated, it will show a corresponding dialog and ask Should the ASK-Shell be updated now?

whether the software should be updated.

Figure 6.8 shows this message. Nein

Figure 6.8 Configurator software update request

6.2.3.2 Reprogramming RL78 using RFP via USB-C Connection

Another simple way to reprogram the board configurator RL78 is to use the Renesas Flash Programmer software (RFP)
via the USB-C interface. The USB controller on the starter kit registers the FTDI chip with 2 virtual COM ports on the
connected PC. One of these can be used by the RFP software to program RL78.

There is a small difference between board revision D019567 04 V0200 and board revision D019567 04 V0300 (refer
to Figure 6.6 and Figure 6.7).

On board revision D019567 04 V0200 the RESET input on RL78 is directly connected to RESET signal generated by
the FTDI USB interface. This means that the FTDI chip can always reset the board configurator and the RL78 firmware
has to handle possible unwanted RESET signals.

On board revision D019567 04 V0300 the RESET signal from the FTDI chip can be interrupted by DIP switch SW4.
Thus, it is possible to control that the FTDI RESET signal is only connected to RL78 if the processor has to be
programmed.

6.2.3.3 Reprogramming RL78 using an External Programmer via CN4 Connector

RL78 can be programmed using a single wire UART interface. The

. . . Programming Adapter
4-pin connector CN4 provides all necessary signals to connect an g d P

Connect‘or on VCCav3 Connector for programmer
external programmer. strter i pa P e T
1 NC 3 4 4 NC
. . . . RL78_TOOL 0 Py TOOLO 5 6 NC
The standard interface of Renesas programming tools, like E2 Lite or S s mesers w1l ofefwe
. . 4 9 10
E2, uses a 14 pin 2.54mm pitch connector. 1 ‘ IO v e 3

It is possible to prepare a small adapter to connect a programmer to
the starter kit and reprogram RL78.

Figure 6.9 shows the circuit diagram for such an adapter. The pull-up Figure 6.9 Adapter to reprogram RL78

resistor R142 is already part of the starter kit. So, no components have to be added.
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Table 6.1 lists all pins of the programmer connector and gives the reference to which pin on the starter kit this is
connected.

Table 6.1 Connections on the adapter to connect a Renesas programmer to the starter kit

Programmer Starter Kit Programmer Starter Kit

Pin Pin Pin Pin

1 NC 2 GND 4 GND

3 NC 4 NC

5 TOOLO 2 RL78_TOOL_0 6 NC

7 NC 8 VCC 1 VCC3V3

9 VCC 1 VCC3V3 10 |RESET_OUT 3 RL78_RESET#
11 NC 12 |GND 4 GND

13 |RESET_OUT 3 RL78_RESET# 14 |GND 4 GND

If the programmer is an E2 emulator it is necessary to use an additional adapter to connect the 20 pin 1.27mm pitch
cable of E2 to the 14 pin 2.54mm pitch connector.

Note

The E2 emulator is connected to the adapter using the
conversion adapter RTE0T00020KCAQ0000R. 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)

1
o«
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 starter kit follow this procedure:
1. Connect emulator E1, E2 or E2 Lite to connector CN4.
2. Start RFP software.

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

4. There are 3 possibilities to provide the power supply to RL78:
o From the USB connection of connector CN6 to the PC.
o  From the board power supply on connector CN2.

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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7. Peripheral Circuits

7.1

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
a RESET signal output to RH850/U2B.

A RESET signal from an emulator connected to CN7 and a RESET signal from the board configurator RL78 can also
trigger a RESET to RH850/U2B.

The lighted red LED11 indicates that a RESET signal is output to RH850/U2B.

Figure 7.1 shows the circuit diagram for the GreenPAK IC and the RESET signal input.

IC12

RESET Circuit

SLG7RN48401-A

VDD
140 [GND

ERROROUT_M#

ERROROUT_M#

VCC3V3
3.3V

R145
o o
2 2
VDD_F
1.09V

LED10| LED11

R146

N

A A

R147 R1

o
0

48

N

VMONOUT?

VMONOUT#

HE

N

LED_ERROROUT

LED_ERROROUT

LED_VMONOUT

LED_VMONOUT
RESET#_INOUT

RESET#

OouT

SYSVCC_FOR_RESET# SYSVCC_for RESET# b JR144 é
LED_RESET# 9 LED RESET# K2 ]
LED_PG_P1V2 10 _LED_PG_VDD
P1V2_SENSE_IN "
RESET_SW#| 12 RESET_SW#
NC 13_NC
RESET_PMIC# 14 RESET_PMIC#

N

(0K R143
L

Sw1

N
1
N

8

Figure 7.1 Reset circuit

The GreenPAK IC also controls output LEDs for several status signals:
LED10 - ERROROUT M#

LEDI11 - RESET

LED12 - VMONOUT#
LED13 - Core voltage VDD F

R20UT5704ED0100 Rev.1.00
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7.2 External Interrupt Signal

The RH850/U2B starter kit has 2 switches, that can be used as external interrupt inputs to RH850/U2B.

The interrupt inputs are enabled in the board configuration utility in the
“HMI” settings.

SW2 generates the EX INTO signal. This is connected to RH850 port P10_6
/ IRQA4.

SW3 generates the EX INT]1 signal. This is connected to RH850 port P14 0
/1IRQ13.

Figure 7.3 shows the circuit diagram for the interrupt switches.

ASKRHE50U286 | Monvolatle settings | HMI | Interfaces | Module siots

LEDs

¥ LED20 at P32 1 [H-active)
¥ LED21 at P32 2 [H-active)
¥ LED22 at P32_3 [H-active]
[ LED23 at F32_5 [H-active)

LEDs @SP|
¥ Enable @MSPI4

Display
¥ Enable @MSFIS

Buttons
[ INTO ot P10_E [L-active]
 INT1 ot P14_0 [L-active]

Flotary encoder
¥ Encoder
¥ LEDs

ADC potis
¥ ADCO@AN20_0
¥ ADCT @AN20_1

Figure 7.2 Interrupt input enable

External Interrupt Inputs

VCCav3
3.3V
o<
100k Ic71
MR22 idt_gsavh125 VCC3v3
E SRO_INTPAD<7..0> 0 00-1\ ©ofw 2):0E#[1] Vool 16 3.3V
T 4 5 oE#2) -
2 12 J oE#3)
&2 15 oE#(4) “on
E]gﬁ IRQ4 Z All] Vi) ‘; EXINTO
- <0> IRQ13 Al2] Yi2] |
e LAENPE) vi3] 510
3l o] T
IRENP] i[5 13
NCI2.1] NC
GND|_8

Figure 7.3 External interrupt signals

7.3 Analog Signal Input

The starter kit includes two potentiometer POTI1 and POTI2, that allow analog signal input to ports AN20_0 (POTI1)

and AN20_1 (POTI2).

The analog signal inputs are enabled in the board configuration utility in the
“HMI” settings.

Figure 7.5 shows the circuit diagram for the potentiometer connection.

ASKRHESOUZBE | Nonvolatle setings | Hil | Interfaces | Modue slots |

LEDs

¥ LED20 at P32_1 [H-active)
¥ LED21 at P32_2 [H-active)
¥ LED22 at P32_3 [H-active)
[ LED23 at P32_5 (H-active)

LEDs @5P1
¥ Enable @MSPI4

Display
[ Enable @M3FIS

Buttons
¥ INTO at P10_6 [L-active)
¥ INT1 at P14_0 [L-active)

Fiotary encoder
W Encoder
¥ LEDs

ADC polis
¥ ADCO @AN20_0
[ ADCT @AN20_1

Figure 7.4 Analog input enable

VCC3V3

A/D Measurement

& VCC3V3
idt_gs3vh125
SRO_INTPAD<7..0> 0 2 JoE#1) vee |16 g3.3v o
> : zsfoeny :
2 12 Joe#a) &
3 15 ] oE#a) fioon
%).A[ﬂ v[1]_>‘;_
Al2] Y[2)
(O] AN20<0> T3] A3 Vi3] Lo
- AN20<1> 14 | ) Y41 513
NC[2..1] NC
GND| 8
Figure 7.5 Potentiometer connection
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7.4 Rotary Encoder

The starter kit incorporates a rotary encoder with illuminated shaft, a built-in

push button and 2 quadrature encoder outputs. -ASK-RHBS0-U2B6 | Mon-volatile ssttings | HMI | Interfaces | Module slots
LEDs Buttons
The rotary encoder is enabled in the board configuration utility in the “HMI” o D FER (et | | 2 (eI B i)
. . . . . . [# LED21 &t P32_2 [H-active] ¥ INT1 at P14_0 [L-active]
settings. There is one selection for the illumination of the encoder shaft and © LEDZ2 0 P32 3 Hocive)| [
another one for the encoders and the push button. ¥ LEDz3atPaz Sirbective) | || 5 ncoer
. . . LEDs @SPI W LEDs
The push button is connected to interrupt input IRQ37 at port P34 2. ¥ Enabls @MSPIA e
. . . Display ¥ ADCO @AN20_ 0
The encoder signals are input to the on-chip encoder ENCA1 on ports P34 4 ¥ Enable @MSFIS ¥ ADCT @onz01
and P32 0.

The illumination of the encoder shaft uses RGB LEDs. These are controlled Figure 7.6 Rotary encoder enable

from ports P02_3 (red), P02_8 (green) and P02 _10 (blue).

Figure 7.7 shows the circuit diagram for the rotary encoder.

Rotary Encoder with Push Button
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SPICFG DS 12 stcp = MR25 313 o~ |68
SPICFG_SCK 112 sHep Qr7..01]y__SRO_INTPAD<7..0> 4 <~ 4 14 va
IN 5 1] R240 R242 R244 5 6@ 717
SPICFG_OE# 130 7 6 L ENC_OE# 5
@'N SPICFG_SRO_3 7 ENG_LED_OE#_|ose 2 R249 |Re51
E
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ATR31 e TR31 < £TR32
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100-10006716 veesvs
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Figure 7.7 Rotary encoder
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7.5 LEDs

7.51 Circular LEDs

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

The signal LEDs are enabled in the board configuration utility in the “HMI”

settings. -H5K-RHB50-UZBE | Mon-volatile settings | HMI | Interfaces | Module slots
LEDs Buttans
The processor interface MSPI4 is used as clock synchronous interface to W LED20PR2 1 (aclive) | | P INTOSLPTOE (Lacive)
. . . ¥ LEDZ1 at P32_2 (H-active] [ INT1 at P14_0 [L-active]
communicate to the 16 channel LED driver in IC9, and ports P22 6 and e
. . - otary encoder
P22 8 are control signals for the LED driver. W LEDZaPR25iHanlvel |5 Epoade
. . . LEDs @SPI ¥ LEDs
Figure 7.9 shows the circuit diagram for the SPI LED. ¥ Erable @HsFI4 pr—
. . . . Display W ADCO @AN20 0
Table 7.1 lists the pin functions on RH850/U2B going to the SPI LEDs. W Enstle @MSPIS W ADCT @1

Table 7.1 Connection of SPI LED Figure 7.8 Circular LEDs enable

RH850/U2B Signal Signal on SPI LED driver
Port Function

P22_1 MSPI4CL CLK

P22_2 MSPI4SO SDI

P22_3 MSPI4SI SDO

P22_5 MSPI14CSS0 Enable data input from SPI LED
driver to RH850/U2B

1c3
G gsauht2s vecavs
SPI_LED OE# 2 Jommn  veo]_16 ¢33
5 (loenz) 190
12l oea)
15 oese o i
& SPI LED Driver
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e S 5 Jna) vt
NG 11 Jlay Va5 10
[ F2 mseuucsss 14y vial[s 13
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NC[2. 1]73 3.3V
onD
JQWQB B2%9 LED2S LED2§| LED3( LED32 LED34( LED3¢ LED3t LEDA(
P P o P = P P
e . a4 o/ a4 2 2 2 2 o/
— [toon TLC5925IPWRG4 o bluef blue| blue| bluef blue] bluef bluef bluef
jcs7. a LED27 LED2 LED31| LED33| LED3! LED3: LED3 LED41]
1835 suhizs vecavs - g &y AV a4 AV (a4 a4 [V a4
Ny SPLLED O 2 yfo#(1]  vcol 16 g3V B P e N (e o R Y e~ R e I e R
5 yloE#2] 191 OUT#[15..0] OUT#<15..0>
12_oJoE#3)
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TS P2t useusc 3 a in s LED_SPI_MCLK vecavs
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Figure 7.9 Circular LED connection

R20UT5704ED0100 Rev.1.00 :{EN ESNS Page 40 of 129
September 01, 2025



RH850/U2B

7. Peripheral Circuits

7.5.2  User Signal LEDs

Four LEDs are provided to allow for status outputs of the application software using RH850/U2B port pins.

The signal LEDs are enabled in the board configuration utility in the “HMI”
settings. Each LED can be activated separately.

The RH850/U2B ports P32 1, P32 2, P32 3 and P32 4 are used as LED
outputs.

Figure 7.11 shows the circuit diagram for the user LEDs.
Table 7.2 lists the ports of RH850/U2B used for the user LEDs.

Y-ASK-HHEEEI-UZEE' Non-volatile seltlngsl HMI Ir\telfacesl Madule slots

LEDs
I LEDZ0 at F32_1 (H-active]
¥ LEDZ1 at P32_2 | ]
¥ LEDZ2 at F32_3 (H-active]
¥ LEDZ3 at F32_5 (H-active]

H-active

LEDs @SPI
[¥ Enable @MSPI4

Display
[¥ Enable @MSPIS

[ INTO at F10_E (L-active]
[ INTT at F14_0 (L-active]

Fiatary sncoder

¥ ADCO@AN20_0
¥ ADC1 @aN20_1

Table 7.2 Connection of signal LED

Figure 7.10 User Signal LED

configuration
RH850/U2B Port Signal LED
P32_1 LED20
P32_2 LED21
P32_3 LED22
P32_4 LED23
VCCav3
3.3V .
Toae User Signal LED
T4HCS9SPW VCC33V§V
e Q oon <[l
m SPICFG_SRO_3 14 |ps g 100k ic70 veoava
SPICFG_DS 12 |sTCP = MR23 idt_gs3vh125 VCC3v3
m SPICFG_SCK 11 2| sHep Q.0 SRO_LED<7.0> < 0 = 'l‘“‘ ©) 2 Joe#n  vec| 16 3.3V
SPICFG_OE# 13 JoE 2 I; 12 335} 231
I R I A & P! 15 Jokia) “Troon
L 10 imR 2 ars|y 9
-} N P32<1> 3 Jlam Y] fs4
] i P32<2> 6 Az vials 7 N
l = P32<3> 11| a3y viai[s_10 |
o P32<5> 14 a4 vial[s 13 o | |
= ololo
NC[2.1]|__NC wmk
GND|_8 MR24
L,

Figure 7.11 User signal LED connection

7.6 OLED Graphic Display

The RH850/U2B starter kit uses a display manufactured by EastRising
Technology. The display is ER-OLED0.96-1.3B. It is a 0.96 inch display
with a resolution of 128x64 pixel.

The OLED display is enabled in the board configuration utility in the “HMI”
settings.

The flexible PCB coming from the display is connected to connector CN8 on
the starter kit.

RHS850/U2B controls the display via clock synchronuous interface MSPIS.
Figure 7.13 shows the circuit diagram for the OLED display connection.

Table 7.3 lists the pin functions on connector CN8 going to the OLED display.

‘r-45K-RHEG0-UZBE | Non-volatile settings

LEDs

W LED20 &t P32_1 (H-active]
W LED21 &t P32_2 (H-active]
W LED22 ot P32_3 (H-active]
¥ LED23 at P32_5 (H-active)

LEDs @5SFI
' Enable @MSPI4

HMI | Interfaces | Module slots

¥ INTO 2t P10_E (L-active)
¥ INT1 ot P14_0 (L-active)

Fiotary encoder
¥ Encoder
¥ LEDs

ADC potis

Display
¥ Enable @MSFIS

¥ ADCO @AN20_0
¥ ADC1 @aN20_1

Figure 7.12 OLED display enable
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Figure 7.13 OLED display connection

Table 7.3 Display connector for EastRising Technology display

Pin Function |RH850/U2B Processor Pin Pin Function |RH850/U2B Processor Pin
1 NC (GND) | GND 16 R/W#
2 C2P Capacitor for charge pump 17 E/RD# -—-
3 C2N 18 DO 10kOhm pull-up to VCC3V3,
Port P17_3 (RIICOSCL)
4 C1P Capacitor for charge pump 19 D1 10kOhm pull-up to VCC3V3,
Port P17_2 (RIICOSDA)
5 C1N 20 D2 Connect to pin 19
6 VBAT VCC3V3 21 D3
7 NC 22 D4
8 VSS GND 23 D5
9 VDD VCC3V3 24 D6
10 BSO GND 25 D7 GND
11 BS1 10kOhm pull-up to VCC3V3 26 IREF 390kOhm pull-down
12 BS2 GND 27 VCOMH |V_COMH (5.0V)
13 CS# 10kOhm pull-up to VCC3V3, 28 VCC V_CC (9.0V)
Port P2_15
14 RES# Reset circuit with 10kOhm pull-up 29 VLSS GND
to VCC3V3 and 1uF capacitor,
Port P2_14
15 D/C# 10kOhm pull-up to VCC3V3 30 NC (GND) |GND
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7.7 CAN Interfaces

The starter kit provides 2 CAN interfaces. They can be enabled
in the board configuration utility in the “Interfaces” settings.

The board configurator also provides the possibility to activate
bus termination on the CAN output ports and to connect pin 3
of each CAN output to GND.

It is also possible to activate a loop back function between the
2 CAN outputs.

Figure 7.15 shows the circuit diagram for the CAN interfaces.

-ASKCAHBSDHIZBE | Monvolatls sstings | HMI | Interfsces | Modkie sots
UART (USE] LN CaN D BT
¥ UART @RLINA R Pose [ Ensbls @CAND || 7 Ensbls @CANE
— ¥ Enable @ALIN3S R Teminsted ¥ Teminsted
T S ETEEE I Master [FU_EN] I~ GND @pin3 [ GND Gpin3
I 5% @pinl S(EP—N IS CAN 01 laophack
Corfigualioninterfaces| | = :::E‘ B0 o Cent
R 1IC @AICD eI
¥ UART @RLINEE & Linoml
ETHD © Hiwake
¥ Power
R Ensbls

Figure 7.14 CAN configuration
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Figure 7.15 CAN interfaces

On the starter kit the CAN interfaces use the connectors CN14 and CN15 for signal output.

The CAN signals can also be measured between RH850/U2B and the CAN transceiver on connector CN13.
Table 7.4 shows which RH850/U2B ports are used for the CAN interfaces.
Table 7.5 shows which RH850/U2B ports are used for the CAN interfaces.
Table 7.6 shows the pin configuration of the CAN output ports CN14 and CN15.

Table 7.4 RH850 ports being used for CAN interfaces

CANO CAN1
RH850 Port |RH850 Function RH850 Port RH850 Function
P02_0 CANORX P02_5 CAN1RX
P02_2 CANOTX P02_6 CAN1RTX
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Table 7.5 CAN measurement points

Pin Function Pin Function
CN13_1 CANORX CN13_3 CAN1RX
CN13_2 CANOTX CN13 4 CAN1RTX

Table 7.6 CAN output ports

CANO: Connector CN14

CAN1: Connector CN15

Pin Function Pin Function
1 NC 1 NC

2 CANOL 2 CAN1L

3 GND (CANO GND enabled) |3 GND (CAN1 GND enabled)
4 NC 4 NC

5 NC 5 NC

6 NC 6 NC

7 CANOH 7 CAN1H

8 NC 8 NC

9 NC 9 NC

10 GND 10 GND

Refer also to 10.13 CAN Monitor Connector CN13, 10.14 CANO Connector CN14 and 10.15 CANI Connector CN15
for details on the connectors.
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7.8

LIN and SENT Interfaces

The starter kit includes a LIN Master interface and a SENT interface. The signals of both interfaces are output on

connector CN12.

For details on connector CN12 please refer to 10.11 LIN and SENT Monitor Connector CN1.

Figure 7.16 shows the circuit diagram of the LIN and SENT interface.
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Figure 7.16 LIN and SENT interface

The connector CN12 is used for LIN and SENT output signals.
Table 7.7 LIN and SENT connector CN12

Pin | Function Condition
1 VCC5V0 SENT power enabled in board configurator.
2 NC
3 NC
4 NC
5 GND
6 GND
7 LIN1 LIN enabled in board configurator.
Pull-up can also be enabled in board configurator.
8 SENTA1 SENT enabled in board configurator.
9 LIN1_BAT |LIN Power enabled in board configurator.
10 GND
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7.8.1 LIN Interface

The LIN interface is enabled in the board configuration utility in

the “Interfaces” settings.
UART [USE]

LN

¢ ASK-RHES0U2BE | Nonvolatie settings | HMI | Intetaces | Modul sots

CAN D

CAN 1

¥ Enable @CANE
¥ Teminated

™ GND @pin3

CAN 1

The board configurator also provides several possibilities to % LART @ALINGI " Power ¥ Encble GCAND
Conﬁgure the LIN interface. SENT [¥ Enable @RLINA [¥ Teminated
. Power [ SENT @RSENTIZ :_PMNastfal [PL_EN) ™ GND @&pin3
[~ 5v @pin I 1 lnopbac
Enable the power supply to the LIN transceiver TJA1021. Mjw oo || L0 R
v IIC @RIICD “;A:;n:'mi
« Enable @RLIN34 AT QANE | | & s
On the RH850/U2B side the interface RLIN34 is used on ETHD € Hiwsko
the pins PO0_4 (RLIN34TX) and PO0_5 (RLIN34RX) for Z EWH
the LIN interface. The connection is activated with this
setting. ;
Figure 7.17 LIN / SLP_N / WAKE_N
» Master (PU_EN) configuration

This enables a pull-up on the LIN data line for a LIN Master
interface.

Table 7.8 LIN measurement points

Connector Function

The board configurator also includes settings to define the settings for the
pins SLP_N and WAKE N on the NXP transceiver IC.

On connector CN11 it is possible to monitor the LIN signals between the

CN11-1 LIN1_TX (RLIN34TX) processor RH850/U2B and the LIN transceiver.
CN11-2 LIN1_RX (RLIN34RX)
7.8.2  SENT Interface
The SENT interface is enabled in the board configuration Y'Aj:::[iuszss Non'mlam?:mngsl s c::d;le * e
uti]ity in the “Interfaces” Settings_ ' UART @RLIN31 ¥ Power [ Enable GCAND | | I Enable GCANG
SENT ¥ Enable @RLIN34 ¥ Teminated ¥ Terminated
RH850/U2B uses the internal module RSENT13 on ports ¥ SENT @RSENTI3 sz:“_E' R 8 EHD @ B B G
P34_1 (RSENTI3RX) and P34_3 (RSENT13SPCO) for the [ e U e
. Configuration interfaces # Himomal
interface. ¥ IIC @RICD WA:;_N WI
The board configurator has also a possibility to output the WET:;\HT@HM o e
SENT power supply signal on pin 1 of connector CN12. ® Powes
¥ Enable
On connector CN11 it is possible to monitor the SENT signals
between the processor RH850/U2B and the SENT output. Figure 7.18 SENT configuration

Table 7.9 SENT measurement points

Switch Function

CN11-3 SENT1RX (RSENT13RX)
CN11-4 SENT1SPCO (RSENT13SPCO)

7.9 Connection Cable for CAN and LIN Interfaces

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

The DIL connector can be plugged-in to the connectors CN10 and CN11
for CAN interfaces or CN12 for LIN interface.

Table 7.10 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 7.19 CAN / LIN cable
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Table 7.10 Connection between 10-pin connector and 9-pin D-SUB connector

Pin number
on DIL
connector

Pin number
on D-SUB
connector

Function

When connected to CN10
(CANO)

When connected to CN11
CAN1)

When connected to CN12
(LIN)

1

1

VCC5VO0 (when SW6-1 is
ON)

CANL

CANL

NC

GND (when SW7-2 is ON)

GND (when SW8-2 is ON)

GND (when SW6-3 is ON)

NC

GND

GND (SW6-6 ON)

LIN1 (SW6-2 ON)

SENT (SW6-7 ON)

O (o NN

Ol | N|ojlo|d|]wW(N

LIN1_BAT (when SW8-4 is
ON)

N
o

7.10 UART Interfaces

The starter kit includes USB-C interface (connector CN6) with

a dual channel USB to UART IC FTDI FT2232HQ.

One channel can be connected to RH850/U2B on ports P02 1
(RLIN31TX) and P02 _4 (RLIN31RX). It is enabled in the

board configurator “Interfaces” settings.

The second channel is used for software updates on the starter
kit configurator IC RL78/F13. Refer to 6.2.3.2 Reprogramming

RL78 using RFP via USB-C Connection.

The starter kit has 4 LEDs to show bus activity on the two

UART channels.
e LEDI8 and LED19 show activity on the UART interface

connected to RH850/U2B.

UART [USE) LN
¥ UART @RLIN3T ¥ Power

SENT
¥ SENT @RSENT1Z

~ 5 @pint SLP_M pinc

© Léslesp

& Hinomal
WAKE_N pirc
& Linomal
" Hiwake

Configuration interfaces
¥ IIC @RICO

¥ UART @RLIN33
ETHD

¥ Fower

¥ Enatle

W Enable @RLIN34
¥ Master [PU_EN)

‘-ASK-RHES0-UZEE | Non-volatie setlingsl HM\l Inteifaces | Module slots

CAND

¥ Enable @CAND
¥ Teminated

™ GND @&pin3

CAN 1

[¥ Enable @CANE
W Terminated

7 GND @pind

C&N 0-1 loopback

CeMo WV CaN 1

Figure 7.20 UART configuration

o LED24 and LED25 show activity on the RL78/F13 reprogramming interface.

On connector CN16 it is possible to measure the UART signals between RH850/U2B and the FTDI transceiver.

Figure 7.21 shows the circuit diagram for the UART interfaces.

Table 7.11 shows the UART measurement pins on connector CN16.

Table 7.12 shows the pin configuration on the USB-C connector CN6.
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Figure 7.21 UART interface

Table 7.11 UART signal on connector CN16

Pin Function

1 GND

2 Data signal from RH850/U2B (port P02_1) to FTDI FT2232 (ADBUSO)

3 Data signal from FTDI FT2232 (ADBUS1) to RH850/U2B (port P02_4)

Table 7.12 USB-C connector CN6

Pin Function

Signal Name

Pin

A1 GND

Function

Signal Name

B12

A2

GND

B11

A3

B10

A4 V-BUS

V_USBCN

B9

A5 |CC1

Pull-down GND

V-BUS

\Y

USBCN

B8

A6

DP1

USB_DP

SBU2

B7

A7

DN1

USB_DP

DP2

USB_DP

B6

A8

SBU1

DN2

USB_DP

BS

A9

VBUS

V_USBCN

CC2

B4

A10

VBUS

V_USBCN

B3

A11

B2

A12

GND

B1

GND
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7.11 Ethernet Interface

The starter kit for RH850/U2B offers one Ethernet interface.
This is a fast Ethernet interface compatible with 10BASE-T /

V-ASKRHBS0-UZES | Norvolatls ssttings | HMI | Intertaces | Moduls sots

UART [USE] LIN Can o CaM1

IOOBASE'TX. ¥ UART @RLIN31 ¥ Power [+ Enable @CAND ¥ Enable @CANG
SENT ¥ Enable @RLIN34 ¥ Teminated ¥ Teminated
The 10BASE-T/100BASE-TX Ethernet interface outputs its [ SENT @RSENT13 P Master (PU_EN) [ GND @pin3 I GND Gpind
signals to a RJ45 connector (CN10). I s e o AN 04 bopback
Corfiguration interfaces & Hinomal cano F CANT
The circuit diagram shows the Ethernet circuit. IAlC @k En WAKE_N pin
¥ UART @RLIN33 & Linomal
The 10BASE-T/100BASE-TX interface can be enabled in the ETHO © Hiwake
¥ Power
board configurator. o Eom
On the processor side the Ethernet interface is connected to the
ETNDO unit on ports P11 and P25. Figure 7.22 Ethernet enable
Figure 7.23 shows the circuit diagram for the Ethernet
interface.
Table 7.13 shows the pin configuration on the Ethernet connector CN10.
Table 7.13 Connector CN10 for 10BASE-T/100BASE-TX Ethernet
Pin |Name Signal Pin |Name Signal
1 |TDPLUS TXP 2 |TDMINUS TXN
3 |RDPLUS RXP 4 CT_TD
5 CT_RD 6 RDMINUS RXN
7 NC 8 GND
9 GR_AN Green LED, anode 10 GR_KA Green LED, Cathode
11 YE_AN Yellow LED, anode 12 YE_KA Yellow LED, cathode
13 GND 14 GND
Ethernet 10/100 Mbit %

Voovs ETHO vecays ETHo

vecay:
a2

vecavs et
krwis
10010008715
Pt
25 B
o o = veews Frro
1 254 4 ofram 18(1]} 3.3V
= ol P Adss: 111-011F
E Canaroo
o ST S ) coe
o S n; e oo s 00 HoDED
roryd SOEC ol o) 2L Envo ot P —frier RX01 MODE! ETHO_PHY TP 200001
T -, . P T 86
i s S ian ) ooz movez
e : 5 ol
o B o) el 1266) 20 JRxcix_REGOFF ETHo_pry e R04_PLUS
T a8 —— el rxoy ETHo0_PRY R RCT4
ETHO RX ER 7RIS *RXER RXD4. ks
I 13 sf20ex GND[_12 TRD3_PLUS
< )£l D00 23 oo seeepio0_pivapo | @ &
ETHO_TXD1 24 {lrxp1 LINK_PHYAD! [¢510 LN fSTTY °_2_|ros_minus
-4 26| rxoe AcTvTy_prvap2 [ 11 TR02_PLUS
- — o FOUPLEX_PHYADS [¢312 reT2
ETHO TX_EN e i 7 TRD2_MINUS
s e 3 12 Jecrt
t_qs3vh125 veeav3 z -
- 33V Bl Frnen 4 o{ Mo ) 10_{1RD1_MINUS
oes1)  vec| 16, [t vioc 2| woc
oE#2] 165 OUT ]I CRS OV R 36 &) cor_rmn_crsov 13_|vEL MiNUS
UE“ljl CRS_PHYAD4 14 fvel pLus
| OE#(4] n 15 MINUS
16 PLUS
A1) ¥in)y4_{ ETHO LINK vl ETHO_INT 7 MINUS
w1 o T N CBI_ o resers
a1 Vil 10| ETv rese s S

e s E

W_Ej

Figure 7.23 10BASE-T/100BASE-TX Ethernet interface
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7.12 Configuration Interfaces

The starter kit for RH850/U2B includes 2 serial interfaces that e
. A5k x orevolatie seltlr\gsl HMIl Interfaces || Module slats
allow RH850/U2B to communicate to the RL78 board —— o oD o
configuration controller. One interface uses IIC protocol, the 5 U R B oner EP|Ensble EEaND || P Enatle AN
h UART 1 SENT [w Enable @RLING4 v Teminated ¥ Teminated
other supports protocol. 4 G TR ¥ Master [PL_EN] [ GND @pind I~ GND @pind
. . . o eqe I~ 5 @pind S el CAN 01 Inophiack
These connections are intended to give RH850 the possibility to — - © Liseen o @ e
. . . . onfiguration interfaces & Hinomal
directly modify the configuration of the starter kit. ® I ahico i
) ) . ¥ UART @ALING3 o U;m:a"
The IIC interface uses on RH850 side the RIICO interface on 00 C Hincke
ports POO_1 and POO 2. & R
- - [¥ Enable
The UART interface uses on RH850 side the RLIN33 interface
on ports P32 4 and P32 6. Figure 7.24 Configuration interfaces enable
Configurator Modification by RH850/U2B
R
e T I
" SPICFG_SCK 11| sHep Q[7..0) <7.0> MR2
o SPICFG_SRO N 1IC_EN#
Liogurz arsy
Rl I —
T JStiom |
LTX00 P13l RL76_ LTXD, 4 vy Al 3 P32<4> B35 1paia)
LRXDO  p1afg 30 RL78 LRXD 7 vzl ARl 8 P32<6> D2, IP32(6]
et e
recsremm e M e e g 001
— [ NC[2..1]
Figure 7.25 Connection of RH850/U2B to RL78/F13
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7.13 PMOD Interfaces

The starter kit for RH850/U2B includes 2
PMOD interfaces. They support the PMOD
modes 1A, 2A, 3A, and 6A.

The starter kit configurator can select which
functions the PMOD interfaces support.

Figure 7.27 shows the circuit diagram for
board version D019567 04 _V0200.

Figure 7.28 shows the circuit diagram for
board version D019567 04 _V0300.

Table 7.14 and Table 7.15 show the pin
configurations on the PMOD connectors and
which RH850 functions are being used.

There are differences in the ports being used

on

V-ASK-RHB50-U2BE | Mon-volatie seltlngsl HMI | Ir\terla:asl Madule slots

Motor 0 Motor 1 PMOD 0 RHSE1 / MSPIE
" Disable " Disable & Disable ¥ Enable

* TSG3D & T5G31 14 /38 - GPID/UART expanded ™ Cross-over

" GTM CGTM € 2 SPl expanded I™ Cross-over clack

¥ LEDs W LEDs € 64~ 12C expanded £5_0UT /55N

RDEC/Resolverd (Motor) RDC/Resolverl (Motorl) PMOD 1 ; Ef;h;eHHsmcsnu:Msplssc
" Disable " Disable & Disable -

% 1UZBE /RDC36L & UZBE /RDC3AL 14 /36 - GPID/UART expanded 19 PR IR
 U2B10/RDC3S ¢ U2B10/RDC34S € 2 SPl expanded & PIRA MR

Resalverl (Simulation) Resolver! (Sirulation) ¥ Ch-Eramdal £ PERTMEREERAT

* Disable & Disable

 0r/3E0  0°/3E0

o oy C ey

SRT' S 1800

[l o270

Figure 7.26 RHSB1 / MSPI6 enable

the different board versions. The differences between the board versions are also shown in Table 7.14 and Table 7.15.
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Figure 7.27 PMOD circuit diagram on board version D019567_04_V0200
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PMOD Interfaces

‘\”f

“Hf

Figure 7.28 PMOD circuit diagram on board version D019567_04_V0300

Table 7.14 PMODO pin configuration

Pin Expanded GPIO Expanded SPI Expanded UART Expanded 12C
(type 1A) (type 2A) (type 3A) (type 6A)
PMOD RH850 PMOD RH850 PMOD RH850 PMOD RH850
signal signal signal signal signal signal signal signal
1 |GPIO ANO2_0 CS MSPI4CSS1 |CTS (GPIO) [AN02_0 NC P33_2
(P40_2)" (P22_4) (P40_2)"
P22 472 P22 472
2 [GPIO P22_2 MOSI MSPI4SO | TXD RLIN32TX |NC P12_0
(PWM) (TOM1_10) (P22_3) (P22_2)
3 [GPIO P22_3 MISO MSPI4SI RXD RLIN32RX |SCL RIICOSCL
(P22_2) (P22_3) (P0OO_1)
4 |GPIO AN22_0 SCK MSPI4SC RTS AN22_0 SDA RIICOSDA
(P40_4)" (P22_1) (P40_4)" (P00_2)
P12_172 P12_172
5 [GND GND GND GND GND GND GND GND
6 |VCC VCC3V3 VCC VCC3V3 VCC VCC3V3 VCC VCC3V3
7 |[GPIO P33_2 GPIO (INT) |P33_2 GPIO (INT) |P33_2 GPIO ANO02_0
(IRQ8) (P40_2)"
P22 42
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Pin Expanded GPIO Expanded SPI Expanded UART Expanded 12C
(type 1A) (type 2A) (type 3A) (type 6A)
PMOD RH850 PMOD RH850 PMOD RH850 PMOD RH850
signal signal signal signal signal signal signal signal
8 |GPIO P12_0 GPIO P12_0 GPIO P12_0 GPIO P12_1
(PWM) (TOM1_4) |(RESET) (RESET)
9 |GPIO P22 7 GPIO (CS2) |P22_7 GPIO P22 7 GPIO P22 7
(MSPI4CSS2)
10 |GPIO P22 0 GPIO (CS3) |P22_0 GPIO P22 0 GPIO P22 0
(MSPI4CSS3)
11 |GND GND GND GND GND GND GND GND
12 |VCC VCC3V3 VCC VCC3V3 VCC VCC3V3 VCC VCC3V3

*1 Board version D019567_04_V0200, including level shifter (IC51)
*2 Board version D019567_04_V0300

Table 7.15 PMOD1 pin configuration

Pin Expanded GPIO Expanded SPI Expanded UART Expanded 12C
(type 1A) (type 2A) (type 3A) (type 6A)
PMOD RH850 PMOD RH850 PMOD RH850 PMOD RH850
signal signal signal signal signal signal signal signal
1 |GPIO ANO3_0 CS MSPI5CSS2 |CTS (GPIO) | AN03_0 NC P22_13
(P40_10)" (P23_3) (P40_10)"
P23 37 P23 3%
2 [GPIO P23_1 MOSI MSPI5SO | TXD RLIN323TX |NC P11_5
(PWM) (TOM1_1) (P23_5) (P23_1)
3 |GPIO P23 0 MISO MSPI5SI RXD RLIN323RX [SCL RIIC1SCL
(P23_6) (P23_0) (P00_6)
4 |GPIO AN21_0 SCK MSPI5SC RTS AN21_0 SDA RIIC1SDA
(P40_12)™ (P23_7) (P40_12)™ (P00_7)
P00_6 "2 P00_6 "2
5 |GND GND GND GND GND GND GND GND
6 |VCC VCC3V3 VCC VCC3V3 VCC VCC3V3 VCC VCC3V3
7 |GPIO P22_13 GPIO (INT) |P22_13 GPIO (INT) [P22_13 GPIO ANO03_0
(IRQ13) (IRQ13) (P40_10)"
P23 37
8 |GPIO P11_5 GPIO P11_5 GPIO P11_5 GPIO P11_10
(PWM) (TAUD1014) [(RESET) (RESET) (TAUD1014)
9 |GPIO P11_10 GPIO (CS2) |P23_0 GPIO P11_10 GPIO P23_0
(MSPI5CSS3)
10 |GPIO P25 2 GPIO (CS3) |P25_2 GPIO P25 2 GPIO P25 2
11 |GND GND GND GND GND GND GND GND
12 |VCC VCC3V3 VCC VCC3V3 VCC VCC3V3 VCC VCC3V3
*1 Board version D019567_04_V0200, including level shifter (IC58)
*2 Board version D019567_04_V0300
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7.14 RHSB1 / MSPI6 Interface

The starter kit provides access to high speed
serial interfaces using RH850/U2B RHSB1
and MSPI6 interface. The high speed serial
interface signals are output to connector CNO.

These interface are enabled in the board
configurator.

The configurator settings also allows to
change the pins for the data signals, change the
ports for the clock signals and select the
source for the chip select signal.

Figure 7.30 RHSB1 / MSPI6 interface shows
the circuit diagram for this interface.

Table 7.16 RHSB1/MSPI6 connector CN9
gives an overview of the possible settings.
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Figure 7.30 RHSB1 / MSPI6 interface
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Table 7.16 RHSB1/MSPI6 connector CN9

Pin RHSB1 / MSPI6 cross-over clock not checked RHSB1 / MSPI6 cross-over clock checked
Device port Function Device port Function
1 P10_0 CLK_P (MSPI6_SCKP) - -
DATA_IN_P (RHSB1MCSIP)
3 P10_1 CLK_N (MSPI6_SCKN) - -
DATA_IN_N (RHSB1MCSIN)
5 — — — —
7 - - P10_0 CLK_P (MSPI6_SCKP)
DATA_IN_P (RHSB1MCSIP)
9 - - P10_1 CLK_N (MSPI6_SCKN)
DATA_IN_N (RHSB1MCSIN)
1M1 |- GND - GND
Pin CS signal source selection Port being used
6 MSPI6SC / RHSB1CSDO P10_7
MSPI6CS0 P11_2
MSPIBCS_ALT P20_7
MSPI6CSI P12_4
Pin RHSB1 / MSPI6 cross-over not checked RHSB1 / MSPI6 cross-over checked
Device port Function Device port Function
2 P10_4 DATA_IN_P P10_2 DATA_OUT_P
(RHSB1MCSIP / MSPI6_SIP) (RHSB1SOP / RHSB1MCSOP /
RHSB1NMSOP / MSPI6_SOP)
4 P10_5 DATA_IN_N P10_3 DATA_OUT_N
(RHSB1MCSIN / MSPI6_SIN) (RHSB1SON / RHSB1MCSON /
RHSB1NMSON / MSPI6_SON)
8 P10_2 DATA_OUT_P P10_4 DATA_IN_P
(RHSB1SOP / RHSB1MCSOP / (RHSB1MCSIP / MSPI6_SIP)
RHSB1NMSOP / MSPI6_SOP)
10 |P10_3 DATA_OUT_N P10_5 DATA_IN_N
(RHSB1SON / RHSB1MCSON / (RHSB1MCSIN / MSPI6_SIN)
RHSB1NMSON / MSPI6_SON)
12 |- GND - GND
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7.15 Resolver / Motor Interface

The starter kit includes 2 resolver circuits that
allow the signal connection from the motor
control hardware to the resolver ports of
RH850/U2B.

RH850/U2B6 and RH850/U2B10 devices use
different resolver to digital converter circuits
resulting in different board configurations.
Thus there are different settings in the board
configurator.

Figure 7.32 shows the circuits generating the
various control signals for the resolver and
motor control circuits.
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Figure 7.33 shows the dedicated power supply ~Figure 7.31 Resolver and motor control configuration
circuits for the resolver and motor control circuits.
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Figure 7.32 Resolver / Motor configuration
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Figure 7.33 Dedicated power supplies for resolver and motor circuits
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7.15.1 Resolver Circuits

The resolver to digital converter circuit on RH850/U2B6 devices is called RDC3AL. It uses the analog input AN24 0 —
AN24 3 for resolver 0 and the analog inputs AN26 0, AN26 2, AN27 1 and AN27 2 for resolver 1.

The resolver to digital converter circuit on RH850/U2B10 devices is called RDC3AS. It uses the analog input ANO1 2,

ANO1 3, AN04 1 and AN04 3 for resolver 0 and the analog inputs AN22 2, AN22 3, AN23 2 and AN23 3 for

resolver 1.

Table 7.17 lists ports used for resolver functions on RH850/U2B6.
Table 7.18 lists ports used for resolver functions on RH850/U2B10.

Table 7.19 and Table 7.20 show the pin configurations of the resolver connectors CN5 (resolver 0) and CN1 (resolver

1.

Figure 7.34 and Figure 7.35 show the circuit diagrams for the resolver circuits.

Table 7.17 RH850/U2B6 Resolver connection

Resolver 0 Resolver 1
Device Port Resolver Signal Device Port Resolver Signal
AN24 3 RSLVO_S1 AN27_2 RSLV1_S1
AN24_2 RSLVO_S3 AN27_1 RSLV1_S3
AN24 0 RSLVO_S2 AN26_0 RSLV1_S2
AN24_1 RSLVO_S4 AN26_2 RSLV1_S4
Table 7.18 RH850/U2B10 Resolver connection
Resolver 0 Resolver 1
Device Port Resolver Signal Device Port Resolver Signal
AN24_3 RSLVO_S1 AN27_2 RSLV1_S1
AN24 2 RSLVO_S3 AN27_1 RSLV1_S3
AN24_0 RSLVO0_S2 AN26_0 RSLV1_S2
AN24 1 RSLVO_S4 AN26_2 RSLV1_S4
Table 7.19 Resolver 0 connector CN5
Pin |Device port Pin |Device port
1 RSLV0_S1 2 RSLVO_R1
3 RSLVO_S3 4 RSLVO_R2
5 RSLV0_S2 6 Pull-up VCC5V0
7 RSLVO_S4 8 GNDR
Table 7.20 Resolver 1 connector CN1
Pin |Device port Pin |Device port
1 RSLV1_S1 2 RSLV1_R1
3 RSLV1_S3 4 RSLV1_R2
5 RSLV1_S2 6 Pull-up VCC5V0
7 RSLV1_S4 8 GNDR
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Figure 7.35 RH850/U2B6 Resolver 1 interface
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7.15.2 Motor Control Interfaces

The starter kit provides two connectors for 3-phase motor connections. Connector CN20 is used for Motor 0, connector
CN21 is used for Motor 1.

In RH850/U2B there are two possibilities to generate the motor control signals. One is to use a dedicated motor control
timer (TSG3), the other is to use the Generic Timer Module (GTM). The desired interface is selected in the board
configurator interface (see Figure 7.31).

Figure 7.36 Motor interface show the circuit diagrams of the motor control interfaces.

Table 7.21 Motor 0 connector CN20 and Table 7.22 Motor 1 connector CN21 show the port connections for both motor
connectors.

Table 7.21 Motor 0 connector CN20

Pin |Signal Device Port Pin |Signal Device Port
TSG30 selected GTM selected

1 U_Phase 0 P21_2 P20_0 2 luFB ANO00_2

3 U_Phase_1 P21_3 P20_1 4 IVFB ANOO_O

5 V_Phase_0 P21_4 P20_2 6 IwFB ANO0O_1

7 V_Phase_1 P21_5 P20_3 8 DIOn_0 P12_2

9 W_Phase_0 P25 4 P20_4 10 DIOn_1 P12_3

11 |W_Phase_1 P25_3 P20_5 12 GND

13 |U_Phase_2 P12_4 14 U_Phase_Enc P22_9

15 |V_Phase_ 2 P12_5 16 V_Phase_Enc P22_10

17 |W_Phase_2 P12_6 18 W_Phase_Enc P22_11

19 |- 20

Table 7.22 Motor 1 connector CN21

Pin |Signal Device Port Pin |Signal Device Port
TSG30 selected GTM selected

1 U_Phase 0 P13_0 P33 _4 2 luFB AN10_2

3 U_Phase_1 P13_1 P33_5 4 IVFB AN10_0

5 V_Phase_0 P13_2 P33_6 6 IwFB AN10_1

7 V_Phase_1 P13_3 P33_7 8 DIOn_0 P12_8

9 W_Phase_0 P14_5 P33_0 10 DIOn_1 P12_9

11 |W_Phase_1 P14_4 P33_1 12 GND

13 |U_Phase_2 P13_0 14 U_Phase_Enc P14_1

15 |V_Phase_ 2 P13_1 16 V_Phase_Enc P14_2

17 |W_Phase_2 P13_2 18 W_Phase_Enc P14_3

19 |- 20

Each motor control circuit incluldes 3 LEDs in red, green and blue. The LEDs are connnected to the signals U_Phase 0
(red), V_Phase 0 (green) and W_Phase 0 (blue) of each motor and show the activity of the motor control signals.
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Figure 7.36 Motor interface
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8. Development Tools

8.1

E2 On-Chip Debug Emulator [RTE0T00020KCEO00000R]

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 [RTEOT00020KCEO0000R] | Renesas

8.2

Software Development Tools

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

Green Hills MULTI IDE (90 days evaluation version)

IAR Embedded Workbench EWRHS850 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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9. RH850/U2B Starter Kit Example Software

Example software for the RH850/U2B Starter Kit can be downloaded from the following website:

https://www.renesas.com/y-ask-rh850u2b#design development

A description of the sample software is included in each package.
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10. Connectors

10.1 Resolver 1 Connector CN1

Please refer to 7.15.1Resolver Circuits for details on the function of these pins.

Table 10.1 Resolver 1 connector CN1

Pin |Device port Pin |Device port

1 RSLV1_S1 2 RSLV1_R1

3 RSLV1_S3 4 RSLV1_R2

5 RSLV1_S2 6 Pull-up VCC5V0
7 RSLV1_S4 8 GNDR

10.2 Power Supply Connector CN2

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

Table 10.2 Power supply connector CN2

Pin Function
1 GND

2 —

3 +12V

4 +12V

10.3 Power Supply Test Connector CN3

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 D019567 06 _V0300.
Table 10.3 Power supply test connector CN3

Pin |Device port Pin |Device port

1 GND 2 V_LDOO (5.0V)
3 V_BAT (12.0V) 4 V_LDO1 (3.3V)
5 V_5V7 (5.7V) 6 V_LDO2 (3.3V)
7 VDD (1.09V) 8 V_LDO3 (3.3V)
9 NC 10 V_LDO4 (5.0V)
11 VCC5V0 (5.0V) 12 NC

13 VCC3V3 14 GND
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10.4 RL78 Programming Connector CN4

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

This connector is not assembled.

Table 10.4 RL78 programming connector CN3

Pin Function

1 VCC3V3

2 RL78 _TOOL_0O
3 RL78 RESET#
4 GND

10.5 Resolver 0 Connector CN5

Please refer to 7.15.1Resolver Circuits for details on the function of these pins.

Table 10.5 Resolver 0 connector CN5

Pin |Device port
1 RSLVO0_S1
3 RSLVO_S3
5 RSLVO_S2
7 RSLVO_S4

10.6 USB-C Connector CN6

Pin |Device port

2 RSLVO_R1

4 RSLV0_R2

6 Pull-up VCC5V0
8 GNDR

Please refer to 7.10 UART Interface for details on the function of these pins.
Table 10.6 USB-C connector CN6

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 -
AB 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 |- -
A1l |- - B2 |- -
A12 |GND B1 GND
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10.7 Debug Connector CN7

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

Table 10.7 On-chip debug connector CN7

Pin |Function Device port Pin |Function Device port
1 TDCK/LPDCLK/FPCK |[JPO_2 2 GND

3 TRST# 4 FLMDO

5 TDO/LPDO/FPDT JPO_1 6 -

7 TDI/LPDIO / FPDR JPO_0 8 VCC3V3

9 TMS JPO_3 10 -

11 RDY / LPDCLKOUT / - JPO_5 12 GND

13 RESET# 14 GND

10.8 OLED Display Connector CN8

Please refer to 7.6 OLED Graphic Display for details on the display connection
Table 10.8 Display connector CN8 for EastRising Technology display

Pin Function |RH850/U2B Processor Pin Pin Function |RH850/U2B Processor Pin
1 NC (GND) |GND 16 R/W#
2 Cc2pP Capacitor for charge pump 17 E/RD# -
3 C2N 18 DO 10kOhm pull-up to VCC3V3,
Port P17_3 (RIICOSCL)
4 C1P Capacitor for charge pump 19 D1 10kOhm pull-up to VCC3V3,
Port P17_2 (RIICOSDA)
5 C1N 20 D2 Connect to pin 19
6 VBAT VCC3V3 21 D3
7 NC 22 D4
8 VSS GND 23 D5
9 VDD VCC3V3 24 D6
10 BSO GND 25 D7 GND
11 BS1 10kOhm pull-up to VCC3V3 26 IREF 390kOhm pull-down
12 BS2 GND 27 VCOMH |V_COMH (5.0V)
13 CS# 10kOhm pull-up to VCC3V3, 28 VCC V_CC (9.0V)
Port P2_15
14 RES# Reset circuit with 10kOhm pull-up 29 VLSS GND
to VCC3V3 and 1uF capacitor,
Port P2_14
15 D/C# 10kOhm pull-up to VCC3V3 30 NC (GND) |GND
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10.9 RHSB1/MSPI6 Connector CN9

Please refer to 7.14 RHSB1 / MSPI6 Interface for details on the function of these pins.

Table 10.9 RHSB1/MSPI6 connector CN9

Pin SW2-2 = ON (RHSB1/MSPI6_MUX) SW2-2 = OFF (RHSB1/MSPI6_MUX)
Device port Function Device port Function
1 P10_0 CLK_P, DATA_IN_P - -
(RHSB1MCSIP /
RHSB1FCLP / MSPI6_SCKP)
3 P10_1 CLK_N, DATA_IN_N - -
(RHSB1MCSIN /
RHSB1FCLN / MSPI6_SCKN)
7 - - P10_0 CLK_P, DATA_IN_P
(RHSB1MCSIP /
RHSB1FCLP / MSPI6_SCKP)
9 - - P10_1 CLK_N, DATA_IN_N
(RHSB1MCSIN /
RHSB1FCLN / MSPI6_SCKN)
Pin Device port Function
5 - -
6 RHSB1CSDO
1-3 - P10 7 MSPI6SSI
3-5 2-4 P11 2
3-5 4-6 P12 4
11 - GND
12 |- GND
Pin SW2-3 = ON (RHSB1/MSPI6_MUX_2) SW2-3 = OFF (RHSB1/MSPI16_MUX_2)
Device port Function Device port Function
2 P10_4 DATA_IN_P P10_2 DATA_OUT_P
(MSPI6_SIP) (RHSB1MCSOP /
RHSB1SOP / MSPI6_SOP)
4 P10_5 DATA_IN_N P10_3 DATA_OUT_N
(MSPI6_SIN) (RHSB1MCSON /
RHSB1SON / MSPI6_SON)
8 P10_2 DATA_OUT_P P10_4 DATA_IN_P
(RHSB1MCSOP / (MSPI6_SIP)
RHSB1SOP / MSPI6_SOP)
10 |P10_3 DATA_OUT_N P10_5 DATA_IN_N
(RHSB1MCSON / (MSPI16_SIN)
RHSB1SON / MSPI6_SON)
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10.10 Ethernet Connector CN10

Please refer to 7.11 Ethernet Interface for details on the function of these pins.

Table 10.10 10BASE-T/100BASE-TX Ethernet connector CN10

Pin |Name Signal Pin |Name Signal

1 TDPLUS TXP 2 TDMINUS TXN

3 RDPLUS RXP 4 CT_TD

5 CT_RD 6 RDMINUS RXN

7 NC 8 GND

9 GR_AN Green LED, anode 10 GR_KA Green LED, Cathode
11 YE_AN Yellow LED, anode 12 YE_KA Yellow LED, cathode
13 |GND 14 GND

10.11 LIN and SENT Monitor Connector CN11

Please refer to 7.8 LIN and SENT Interfaces for details on the function of these pins.
Table 10.11 LIN and SENT monitor connector CN11

Pin |Function Condition

1 LIN1_TX LIN enabled in board configurator.

2 LINT_RX

3 SENT1RX SENT enabled in board configurator.
4 SENT1SPCO

10.12 LIN and SENT Connector CN12

Please refer to 7.8 LIN and SENT Interfaces for details on the function of these pins.
Table 10.12 LIN and SENT connector CN12

Pin | Function Condition
1 VCC5V0 SENT power enabled in board configurator.
2 NC
3 NC
4 NC
5 GND
6 GND
7 LIN1 LIN enabled in board configurator.
Pull-up can also be enabled in board configurator.
8 SENTA1 SENT enabled in board configurator.
9 LIN1_BAT |LIN Power enabled in board configurator.
10 GND
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10.13 CAN Monitor Connector CN13

Please refer to 7.7 CAN Interfaces for details on the function of these pins.

Table 10.13 LIN and SENT monitor connector CN11

Pin |Function Condition

1 CANO_RX CANO enabled in board configurator.
2 CANO_TX

3 CAN1_RX CAN1 enabled in board configurator.
4 CAN1_TX

10.14 CANO Connector CN14

Please refer to 7.7 CAN Interfaces for details on the function of these pins.

Table 10.14 CANO connector CN14

Pin |Function Condition
1 NC
2 CANOL CANO enabled in board configurator.
Termination can also be enabled in board configurator.
3 GND Pin 3 on GND enabled in board configurator.
4 NC
5 NC
6 NC
7 CANOH CANO enabled in board configurator.
Termination can also be enabled in board configurator.
8 NC
9 NC
10 |GND
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10.15 CAN1 Connector CN15

Please refer to 7.7 CAN Interfaces for details on the function of these pins.

Table 10.15 CAN1 connector CN15

Pin |Function Condition
1 NC
2 CAN1L CAN1 enabled in board configurator.
Termination can also be enabled in board configurator.
3 GND Pin 3 on GND enabled in board configurator.
4 NC
5 NC
6 NC
7 CAN1H CAN1 enabled in board configurator.
Termination can also be enabled in board configurator.
8 NC
9 NC
10 |GND

10.16 UART Monitor Connector CN16

Please refer to 7.10 UART Interface for details on the function of these pins.

Table 10.16 UART signal on connector CN16

Pin Function

1 GND

2 Data signal from RH850/U2B (port P02_1) to FTDI FT2232 (ADBUSO)

3 Data signal from FTDI FT2232 (ADBUS1) to RH850/U2B (port P02_4)

10.17 Device Port Connector CN17

The device port connectors provide direct access to RH850/U2B port pins.

Table 10.17 Device port connector CN17

Pin | Device port Pin |Device port
1 AN25_2 2 AN2_0

3 AN26_1 4 AN2_0

5 AN25_1 6 AN2_2

7 AN26_3 8 AN2_0

9 AN25_3 10 AN2_1

11 AN27_3 12 P02_9

13 P02_10 14 AN27_2

15 P00_5 16 P02_7

17 P02_8 18 P00_4
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Table 10.17 Device port connector CN17 (cont’d)

19 |P02.5 20 |P02 6
21 |P00_3 22 |P02_3
23 |P02 4 24 |P02_1
25 |P02 2 26 |P00_6
27 |P02_2 28  |P00_6
29 |P10_8 30 |[VCC5v0
31 |P10.6 32 |vCcesvo
33 [P10_7 34 |vccavs
35 |[P00_0 36 |[VCCav3
37 |P00_1 38 |GND

39  |[P00_2 40 |GND

41 |P11_10 42 |P11.6
43 |P11.7 44  |P11.3
45 |P11_22 46 |P11.4
47  |P11.9 48 |P12.8
49 |P12.9 50 |P11.5
51 [P11_1 52 |P11.8
53  [P12.7 54 (P12 4
55 [P11_0 56 P14 4
57 |P12.3 58 |P14.5
59 [P12.5 60 |P13.3
61 |P12.6 62 |P13 2
63 |P12.2 64 |P13_1
65 |P12.1 66 |P13.0
67 |P12.0 68 |P14 3
69 |P20_7 70 |P14.2
71 [P14.0 72 |P14_1
73 |P20_6 74 |P20_3
75 P20 2 76 |P20 5
77 |P20 4 78 |P20_1
79 | VMONOUT# 80 |ERROROUT_M#
81 |P200 82 |FLMDO
83 |P25.6 84 |P22 13
85 |P255 86 |P22 12
87 |P25.3 88 |P25 4
89 |P22_11 90 |P22_10
91 (P22 9 92 |P21 4
93  [P21.5 94 |P22 8
R20UT5704ED0100 Rev.1.00 RENESAS Page 70 of 129

September 01, 2025



RH850/U2B

10. Connectors

10.18 Device Port Connector CN18

The device port connectors provide direct access to RH850/U2B port pins.

Table 10.18 Device port connector CN18

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

3 AN24_3 4 AN24_1
5 AN24_2 6 AN24_0
7 AN21_2 8 AN22_0
9 AN23_2 10 AN23_3
11 AN21_1 12 AN21_0
13 AN22_3 14 AN22_2
15 AN20_3 16 AN20_1
17 AN23_0 18 AN20_2
19 AN21_3 20 AN20_0
21 AN23_1 22 ANO1_2
23 AN22_1 24 ANO1_3
25 ANO00_3 26 ANO0O_1
27 ANO1_1 28 ANO00_0
29 ANO1_0 30 ANO00_2
31 ANO02_2 32 ANO02_0
33 ANO2_1 34 ANO03_2
35 ANO3_3 36 ANO03_1
37 ANO4_0 38 ANO02_3
39 ANO03_0 40 ANO4_3
41 AN10_0 42 ANO04_2
43 AN10_1 44 ANO4_1
45 AN11_3 46 AN10_2
47 AN11_1 48 AN10_3
49 AN12_2 50 AN11_0
51 AN12_1 52 AN12_3
53 P34_0 54 AN12_0
55 AN11_2 56 P34_1
57 P34_2 58 P33_0
59 P33_3 60 P34_3
61 P34 _4 62 P33_1
63 P33_4 64 P32_0
65 P32_1 66 P33_2
67 P33_6 68 P33_5
69 P33_8 70 P33_7
71 P32_3 72 P32_2
73 P32_4 74 P32_5
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Table 10.18 Device port connector CN18 (cont’d)

75  |P23 1 76 |P32.6
77 |P23 5 78  |P23.0
79 |P23 3 80 |P23 6
81 |P23. 4 82 |P23 7
83 |P23 2 84 |P25 2
85 |P22.0 86 |P22 1
87 |P22.3 88 |P22 2
89 |P22.5 90 |P22 4
91 |P21.3 92 |P21 2
93 (P22 7 94 |P22 6

10.19 Resolver 0 Monitor Connector CN19

Please refer to 7.15.1 Resolver Circuits for details on the function of these pins.

Table 10.19 Resolver 0 monitor connector CN19

Pin |Signal name

1 RSLVO_S1

3 |RSLVO_S?2

5 RDC3AL0_COM

Pin |Signal name
2 RSLVO0_S3
4 RSLVO_S4

10.20 Motor Connector CN20

RDC3ALO0_RSO

Please refer to 7.15.2 Motor Control Interfaces for details on the function of these pins.

Table 10.20 Motor 0 connector CN20

Pin |Signal Device Port Pin |Signal Device Port
TSG30 selected GTM selected
1 U_Phase 0 P21_2 P20_0 2 luFB ANO0O_2
3 U_Phase_1 P21_3 P20_1 4 IvFB ANO0O_0
5 V_Phase 0 P21 4 P20 _2 6 IwFB ANO0O0_1
7 V_Phase_1 P21_5 P20_3 8 DIOn_0 P12_2
9 W_Phase_0 P25 4 P20 _4 10 DIOn_1 P12_3
11 W_Phase_1 P25 _3 P20_5 12 GND
13 |U_Phase_2 P12_4 14 U_Phase_Enc P22_9
15 |V_Phase_ 2 P12_5 16 V_Phase_Enc P22_10
17 |W_Phase 2 P12_6 18 W_Phase_Enc P22_11
19 |- 20
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10.21 Motor Connector CN21

Please refer to 7.15.2 Motor Control Interfaces for details on the function of these pins.

Table 10.21 Motor 1 connector CN21

Pin |Signal Device Port Pin |Signal Device Port
TSG31 selected GTM selected

1 U_Phase 0 P13_0 P33 _4 2 luFB AN10_2

3 U_Phase_1 P13_1 P33_5 4 IVFB AN10_0

5 V_Phase_0 P13_2 P33_6 6 IwFB AN10_1

7 V_Phase_1 P13_3 P33 _7 8 DIOn_0 P12_8

9 W_Phase_0 P14_5 P33_0 10 DIOn_1 P12_9

11 |W_Phase_1 P14_4 P33_1 12 GND

13 |U_Phase_2 P13_0 14 U_Phase_Enc P14_1

15 |V_Phase 2 P13_1 16 V_Phase_Enc P14_2

17 |W_Phase 2 P13_2 18 W_Phase_Enc P14_3

19 |- 20

10.22 Resolver 1 Monitor Connector CN22

Please refer to 7.15.1 Resolver Circuits for details on the function of these pins.

Table 10.22 Resolver 1 monitor connector CN19

Pin |Signal name Pin |Signal name
1 RSLV1_S1 RSLV1_S3
3 RSLV1_S2 4 RSLV1_S4
5 RDC3AL1_COM RDC3AL1_RSO
R20UT5704ED0100 Rev.1.00 REN ESNS Page 73 of 129

September 01, 2025




RH850/U2B

10. Connectors

10.23 PMODO Connector CN23

Please refer to 7.13 PMOD Interfaces for details on the function of these pins.
Table 10.23 PMODO pin configuration

Pin Expanded GPIO Expanded SPI Expanded UART Expanded 12C
(type 1A) (type 2A) (type 3A) (type 6A)
PMOD RH850 PMOD RH850 PMOD RH850 PMOD RH850
signal signal signal signal signal signal signal signal
1 |GPIO ANO2_0 CS MSPI4CSS1 |CTS (GPIO) [AN02_0 NC P33_2
(P40_2)" (P22_4) (P40_2)"
P22 472 P22 472
2 [GPIO P22_2 MOSI MSPI4SO | TXD RLIN32TX |NC P12_0
(PWM) (TOM1_10) (P22_3) (P22_2)
3 [GPIO P22_3 MISO MSPI4SI RXD RLIN32RX |SCL RIICOSCL
(P22_2) (P22_3) (P0OO_1)
4 |GPIO AN22_0 SCK MSPI4SC RTS AN22_0 SDA RIICOSDA
(P40_4)" (P22_1) (P40_4)" (P00_2)
P12_17 P12_17
5 [GND GND GND GND GND GND GND GND
6 |VCC VCC3V3 VCC VCC3V3 VCC VCC3V3 VCC VCC3V3
7 |[GPIO P33_2 GPIO (INT) |P33_2 GPIO (INT) |P33_2 GPIO ANO2_0
(IRQ8) (P40_2)"
P22 42
8 |GPIO P12_0 GPIO P12_0 GPIO P12_0 GPIO P12_1
(PWM) (TOM1_4) |(RESET) (RESET)
9 [GPIO P22_7 GPIO (CS2) |P22_7 GPIO P22_7 GPIO P22_7
(MSPI14CSS2)
10 |GPIO P22_0 GPIO (CS3) |P22_0 GPIO P22_0 GPIO P22_0
(MSPI14CSS3)
11 [GND GND GND GND GND GND GND GND
12 |VCC VCC3V3 VCC VCC3V3 VCC VCC3V3 VCC VCC3V3
*1 Board version D019567_04_V0200, including level shifter (IC51)
*2 Board version D019567_04_V0300
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10.24 PMOD1 Connector CN24

Please refer to 7.13 PMOD Interfaces for details on the function of these pins.
Table 10.24 PMOD1 pin configuration

Pin Expanded GPIO Expanded SPI Expanded UART Expanded 12C
(type 1A) (type 2A) (type 3A) (type 6A)
PMOD RH850 PMOD RH850 PMOD RH850 PMOD RH850
signal signal signal signal signal signal signal signal
1 |GPIO ANO3_0 CS MSPI5CSS2 |CTS (GPIO) | AN03_0 NC P22_13
(P40_10)" (P23_3) (P40_10)"
P23_37 P23_37
2 |GPIO P23_1 MOSI MSPI5SO | TXD RLIN323TX |NC P11_5
(PWM) (TOM1_1) (P23_5) (P23_1)
3 |GPIO P23 0 MISO MSPI5SI RXD RLIN323RX [SCL RIIC1SCL
(P23_6) (P23_0) (P00_6)
4 |GPIO AN21_0 SCK MSPI5SC RTS AN21_0 SDA RIIC1SDA
(P40_12)" (P23_7) (P40_12)" (P00_7)
P00_6 " P00_6 "2
5 |GND GND GND GND GND GND GND GND
6 |VCC VCC3V3 VCC VCC3V3 VCC VCC3V3 VCC VCC3V3
7 |GPIO P22_13 GPIO (INT) |P22_13 GPIO (INT) |P22_13 GPIO ANO3_0
(IRQ13) (IRQ13) (P40_10)"
P23_3%
8 |[GPIO P11_5 GPIO P11_5 GPIO P11_5 GPIO P11_10
(PWM) (TAUD1014) [(RESET) (RESET) (TAUD1014)
9 |GPIO P11_10 GPIO (CS2) |P23_0 GPIO P11_10 GPIO P23_0
(MSPI5CSS3)
10 |GPIO P25 2 GPIO (CS3) |P25_2 GPIO P25 2 GPIO P25 2
11 [GND GND GND GND GND GND GND GND
12 |VCC VCC3V3 VCC VCC3V3 VCC VCC3V3 VCC VCC3V3
*1 Board version D019567_04_V0200, including level shifter (IC58)
*2 Board version D019567_04_V0300
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11. 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 Y-ASK-RH850U2B6 (D019567_06_V0200)
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12.1.3 Power Supply

Power Supply Connector
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12.1.4 Board Control, Miscellaneous
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12.1.5 Interrupt Input, A/D Measurement, Signal LED

Interrupt Inputs

‘ ‘ A/D Measurement Enable Circular LED, RHSB1/MSPI6, Rotary Encoder

User Signal LED
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12.1.6 PMOD 0/1 Interfaces

PMOD 0 Interface

PMOD 1 Interface
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12.1.7 SPI LED & Rotary Encoder

SPI LED Driver

Rotary Encoder with Push Button
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12.1.8 RHSB1 / MSPI6 Interfaces
\

RHSB 1/ MSPI 6 Interfaces
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12.1.9 Ethernet Interface

Ethernet O Interface 10/100 Mbit
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12.1.10 UART Interface

UART to USB Communication

R20UT5704ED0O100 Rev.1.00

September 01, 2025

RENESAS

Page 87 of 129



RH850/U2B

12. Schematics

12.1.11 LIN/ SENT Interfaces

LIN / SENT Interfaces
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12.1.12 CAN 0/1 Interfaces

CAN 0/1 Interfaces
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12.1.13 Resolver and Motor Control
\ : : : : \ . \

Resolver / Motor 0 Configuration Resolver / Motor 1 Configuration

Resolver / Motor Power Supply
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VDD (PIN 1) PIN 6 (GP103) PIN 12 (GP107)
P Label: "RESET#_INOUT" Label: "RESET_SW#"
roperty Value
Min. value (V) 3.00 Property Value Property Value
Typ. value (V) 5.00 I/0 selection Digital input/output 1/0 selection Digital input
Max. value (V) 5.50 In mode Digital in without Schmitt trigger In mode Digital in with Schmitt trigger
Out mode 2x open drain NMOS Out mode None
PIN 2 (GP|0) Resistor Floating Resistor Pull Up
Label: "ERROROUT_M#" Resistor value 10K
Propert Val PIN 7 (GPOO)
perty alue
, — Label: "SYSVCC_for_RESET#" PIN 14 (GPI09)
I/0 selection ng!tal !npu.t _ Label: "RESET_PMIC#"
In mode Digital in with Schmitt trigger Property Value
Out mode None /0 selection Digital output Property Value
Resistor Pull Up In mode None 1/0 selection Digital input
Resistor value 100K Out mode 4x push pull In mode Digital in with Schmitt trigger
Out mode None
PIN 3 (GPIOO/SCL) PIN 9 (GP|04) Resistor Pull Up
Label: "VMONOUT#" Label: "LED_RESET#" Resistor value 100K
Pr?perty ___ Value Pr?perty _ Value A CMP2L
I/0 selection Digital input I/0 selection Digital output
In mode Digital in with Schmitt trigger In mode None Property Value
Out mode None Out mode 2x open drain NMOS Hysteresis 64 mV
Resistor Pull Up Resistor Floating IN+ gain Disable
Resistor value 100K IN+ source PIN 11 (GPI06)
PIN 10 (GP|05) IN- source 1024 mV
PIN 4 (GPIO1/SDA) Label: "LED_PG_P1V2"
Label: "LED_ERROROUT" P 2-bit LUT1/DFF/LATCH1
roperty Value
Property Value 1/0 selection Digital output INO ouT
I/0 selection Digital output In mode None 0 1
In mode None Out mode 2x open drain NMOS 1 0
Out mode 3.2x open drain NMOS Resistor Floating
Resistor Floating Property Value
PIN 11 (GPI06) Type LUT
PIN 5 (GP102) Label: "P1V2_SENSE_IN" Standard gates Inverter
Label: "LED_VMONOUT" P
roperty Value
Property Value I/0 selection Analog input/output
I/0 selection Digital output In mode Analog input/output
In mode None Out mode Analog input/output
Out mode 2x open drain NMOS Resistor Pull Down
Resistor Floating Resistor value ™
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by

2-bit LUT2/DFF/LATCH2 MF1 (3-bit LUT9, DFF/LATCH13, 8-bit CNT1/ 0SC1
INT INO ouT DLY1 ) Property Value
0 0 0 8-bit CNT1/DLY1 (MF1) Control pin mode Power down
0 1 0 Property Value 0SC power mode Auto Power On
1 0 0 Clock selector 0sc
] 7 7 Mode Delay '0SC1' frequency 2.048 MHz
Counter data 7 : : —
- - CLK' predivider by 1
Property Value Delay time (typical) 250 us 'OUTO' second divider 1
Type LUT Edge mode select Rising by
Standard gates AND DLY IN init. value Initial O 'OUT1" second divider 1
Output polarity Non-inverted (OUT) by
3-bit LUTO/DFF/LATCH3 Mode signal SYNC Bypass
Clock source 0SC1 /64
IN2 INT INO out Clock frequency 32 kHz
0 0 0 0
0 0 1 0 MF2 (3-bit LUT10, DFF/LATCH14, 8-bit CNT2/
0 1 0 0 DLY2)
0 1 1 1 -
- 5 5 5 8-bit CNT2/DLY2 (MF2)
1 0 1 1 Property Value
1 1 0 0 Mode Delay
1 1 1 1 Counter data 119
Property Value Delay time (typical) 30 ms
Type T Edge rTTo.cie select R|.3|.ng
Standard gates Defined by user DLY N init vglue Inltla'l !
Output polarity Non-inverted (OUT)
3-bit LUT1/DFF/LATCH4 Mode signal SYNC Bypass
Clock source 0SC1 /512
IN2 IN1 INO ouTt Clock frequency 4 kHz
0 0 0 0
0 0 1 0 0SCO
0 L 0 0 Property Value
0 ! ! 0 Control pin mode Power down
! 0 0 0 0OSC power mode Auto Power On
! 0 ! 0 Clock selector 0SsC
! ! 0 0 '0SCO' frequency 2.048 kHz
! ! ! ! 'CLK' predivider by 1
Property Value '‘OUTO' second divider 1
Type LUT by —
Standard gates AND OUT1' second divider 1
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R2 R1 P1V09 Pattern Points
Property Value Property Value Duration Voltage
Element Resistor Element Resistor Oms omV
Resistance 7500hm Resistance 2.2kOhm 2ms omV
7ms 1120mV
R4 R11 4000ms 1120mV
Property Value Property Value 4010ms Omv
Element Resistor Element Resistor 4500ms omv
Resistance 7500hm Resistance 10kOhm 4510ms 1120mV
6000ms 1120mV
R5 vee 6051ms omV
7500ms omVv
Property Value Property Value 7510ms 1120mV
Element Resistor Element Voltage Source 10000ms 1120mV
Resistance 9000hm Pre-start delay Os
Repeat state Cyclic V3
R6 Pre-start state Low . Property Value
Property Value Type Custom signal Element Voltage Source
Element Resistor VCC Pattern Points Pre-start delay Os
Resistance 7500hm Repeat state Custom
Duration Voltage Repeat count 2
R7 Os omv Pre-start state Start point (V0)
Property Value 0.005s 3300mV End state Keep last state
Element Resistor 10s 3300mV Type Custom signal
Resistance 9000hm P1V09 V3 Pattern Points
RS Property Value Duration Voltage
Property Value Element Voltage Source oms 3300mV
P— Resistor Pre-start delay Os 1999ms 3300mV
Resistance 7500hm Repeat state Cyclic 2001 ms Omv
Pre-start state Low 250Tms omVv
R9 Type Custom signal 2501ms 3300mV
6149ms 3300mV
Property Value 6151ms omV
Element Resistor 6251ms omV
Resistance 9000hm 6251ms 3300mV
10000ms 3300mV






SLG46855-AP (Y-ASK-RH850-U2B)

V4
Property Value
Element Voltage Source
Pre-start delay 8s
Pre-start state Low
Type DC
DC Voltage 3.3V
Ramp rise time Tms
V5
Property Value
Element Voltage Source

Pre-start delay 8.5s
Pre-start state Low
Type DC
DC Voltage 3.3V
Ramp rise time Tms
P3V3
Property Value
Element Voltage Source
Type DC
DC Voltage 3.3V
v7
Property Value
Element Voltage Source
Type DC
DC Voltage 3.3V
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Project Specs

Min. Typ. Max.
VDD 3.00 5.00 5.50
Temperature -40.00 25.00 105.00
(°C):
General Settings
Force bandgap on Enable
GPIO quick charge Enable
Lock status Unlocked
Pattern ID 1
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12C Probing
Probe pins Probe pins Probe pins
Pin Signal name Register In use 8-bit CNT2/DLY2 NET32 HEX: 0x4A'b2 DEC: 76'b3
- (MF2) -> OUT DEC: 74°b2 -
GND (PIN 8) -> OUT HEX: 0x48°b0 + I12C ->0UT4 HEX: 0x4C'b4 -
DEC: 72°b0 3-bit LUT10 (MF2) -> HEX: 0x4A'b3 DEC: 76'b4
. - ouT DEC: 74'b3 -
2-bit LUTO/DFF/ HEX: 0x48'b1 - I2C -> OUT5 HEX: 0x4C'b5 -
LATCHO -> OUT DEC: 72°b1 8-bit CNT3/DLY3 HEX: 0x4A'b4 DEC: 76°b5
. - (MF3) -> OUT DEC: 74'b4 -
2-bit LUT1/DFF/ NET16 HEX: 0x48°b2 + I12C -> OUT6 HEX: 0x4C b6 -
LATCH1 -> OUT DEC: 72°b2 3-bit LUT11 (MF3) -> HEX: 0x4A'b5 DEC: 76°b6
- - ouT DEC: 74'b5 -
2-bit LUT2/DFF/ NET7 HEX: 0x48°b3 + I12C -> OUT7 HEX: 0x4C'b7 -
LATCH2 -> OUT DEC: 72°b3 8-bit CNT4/DLY4 HEX: 0x4A'b6 DEC: 76°b7
. - (MF4) -> OUT DEC: 74'b6 . . -
2-bit LUT3/PGEN -> HEX: 0x48'b4 - 3-bit LUT16/Pipe HEX: 0x4D b0 -
ouT DEC: 72°b4 3-bit LUT12 (MF4) -> HEX: 0x4A'b7 Delay/Ripple Counter DEC: 77°b0
. - ouT DEC: 74'b7 >Q2
3-bit LUTO/DFF/ NET31 HEX: 0x48°b5 +
LATCH3 -> OUT DEC: 72°b5 8-bit CNT5/DLY5 HEX: 0x4B'b0 4-bit LUTO/DFF/ HEX: 0x4D b1 -
. - (MF5) -> OUT DEC: 75'b0 LATCH12 -> OUT DEC: 77'b1
3-bit LUT1/DFF/ NET34 HEX: 0x48°b6 +
LATCH4 -> OUT DEC: 72°b6 3-bit LUT13 (MF5) -> HEX: 0x4B'b1 P DLY ->0UT HEX: 0x4D b2 -
- N ouT DEC: 75'b1 DEC: 77°b2
3-bit LUT2/DFF/ HEX: 0x48'b7 -
LATCH5 -> OUT DEC: 72°b7 8-bit CNT6/DLY6 HEX: 0x4B'b2 FILTER/EDGE DET -> HEX: 0x4D b3 -
- - (MF6) -> OUT DEC: 75'b2 ouT DEC: 77°b3
3-bit LUT3/DFF/ HEX: 0x49°b0 -
LATCH®6 -> OUT DEC: 73°b0 3-bit LUT14 (MF6) -> HEX: 0x4B'b3 PIN 2 (GPI0) -> OUT NET20 HEX: 0x4D b4 +
- N ouT DEC: 75'b3 DEC: 77°b4
3-bit LUT4/DFF/ HEX: 0x49°b1 -
LATCH7 -> OUT DEC: 73'b1 8-bit CNT7/DLY7 HEX: 0x4B'b4 PIN 5 (GPI02) -> OUT HEX: 0x4D'b5 -
. - (MF7) -> OUT DEC: 75'b4 DEC: 77'b5
3-bit LUT5/DFF/ HEX: 0x49°b2 -
LATCHS8 -> OUT DEC: 73'b2 3-bit LUT15 (MF7) -> HEX: 0x4B'b5 PIN 6 (GPI03) -> OUT NET33 HEX: 0x4D b6 +
- N ouT DEC: 75'b5 DEC: 77°b6
3-bit LUT6/DFF/ HEX: 0x49°b3 -
LATCH9 -> OUT DEC: 73'b3 3-bit LUT16/Pipe HEX: 0x4B'b6 PIN 9 (GP104) -> OUT HEX: 0x4D b7 -
- - Delay/Ripple Counter DEC: 75'b6 DEC: 77°b7
3-bit LUT7/DFF/ HEX: 0x49'b4 | - > 0UT
LATCH10 ->OUT DEC: 73'b4 PIN 10 (GPIO5) -> HEX: 0x4E'b0 -
- ) N 3-bit LUT16/Pipe HEX: 0x4B'b7 ouT DEC: 78°b0
3-bit LUT8/DFF/ HEX: 0x49°b5 . Delay/Ripple Counter DEC: 75'b7 -
LATCH11 ->0OUT DEC: 73'b5 Q1 PIN 11 (GPIO®6) -> NET8 HEX: Ox4E b1 -
. - ouT DEC: 78'b1
16-bit CNTO/DLY0/ HEX: 0x49°b6 - PIN 3 (GPIO0/SCL) -> NET21 HEX: 0x4C'b0 -
FSMO (MF0) -> OUT DEC: 73'b6 OUT/I2C - OUTO DEC: 76'b0 PIN 12 (GPIO7) -> NET9 HEX: 0x4E b2 +
. R ouT DEC: 78°b2
4-bit LUT1 (MFO) -> HEX: 0x49°b7 | - PIN 4 (GPIO1/SDA) -> HEX: 0x4C'b1
ouT DEC: 73'b7 OUT/I2C -> OUT1 DEC: 76'b1 PIN 13 (GP|08) -> HEX: Ox4E'b3 -
- N ouT DEC: 78°b3
8-bit CNT1/DLY1 NETO HEX: 0x4A'b0 + 12C -> OUT?2 HEX: 0x4C b2
(MF1) -> OUT DEC: 74'b0 DEC: 76'b2 PIN 14 (GPI09) -> NET29 HEX: Ox4E'b4 |+
. - ouT DEC: 78'b4
3-bit LUT9 (MF1) -> HEX: 0x4Ab1 - [2C -> OUT3 HEX: 0x4C'b3
ouT DEC: 74°b1 0SCO0 -> 0UTO0 HEX: Ox4E'b5 -






SLG46855-AP (Y-ASK-RH850-U2B)

Probe pins
DEC: 78°b5
0SC1->0UTO0 HEX: 0x4E'b6 -
DEC: 78°b6
0SC2 -> OUT HEX: Ox4E'b7 -
DEC: 78'b7
A CMPOH ->0OUT HEX: 0x4F b0 -
DEC: 79°b0
A CMP1H -> OUT HEX: 0x4F b1 -
DEC: 79°b1
A CMP2L->0UT NET1 HEX: 0x4F b2 +
DEC: 79'b2
A CMP3L->0UT HEX: 0x4F b3 -
DEC: 79'b3
0SCO0 -> OUT1 HEX: 0x4F b4 -
DEC: 79°b4
0SC1 -> 0OUT1 HEX: 0x4F b5 -
DEC: 79°b5
POR->0UT POR HEX: 0x4F b6 +
DEC: 79°b6
VDD (PIN 1) -> OUT VDD HEX: 0x4F b7 -
DEC: 79'b7
Macrocells
Macrocell Property Register
16-bit CNTO/DLYO/ Counted Data HEX: 0xA5, 0xA6
FSMO (MFO0) DEC: 165,166

8-bit CNT6/DLY6 (MF6)

Counted Data

167

HEX: OxA7 DEC:

8-bit CNT7/DLY7 (MF7)

Counted Data

168

HEX: OxA8 DEC:
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