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Introduction

The RTK-251-DRPEVB is an evaluation board for USB Power Delivery (USB PD). The RTK-251-DRPEVB
has a USB PD 3.0 controller R9A02G011, Authentication microprocessor (MCU), and Bi-directional Buck-
Boost Voltage Regulator (BB-VR) ISL95338. This document is the instruction manual for RTK-251-DRPEVB.

The RTK-251-DRPEVB supports USB PD 3.0 ver.2.0 functions, PDFU and USB Type-C™ authentication
(RTKOEUGO011D08010BJ only). The USB Type-C™ receptacle is connected to the adapter side of the BB-
VR, and a 19V DC adapter is connected to the system side of the BB-VR. As a USB Type-C™ power source,
the RTK-251-DRPEVB outputs up to 20V and 3A for USB Type-C™ VBUS. As a USB Type-C™ power sink,
the RTK-251-DRPEVB receives power from VBUS and generates 17V on a system side test point.

The RTK-251-DRPEVB has various I/O test points, one switch and one LED. The user can develop the
software to access these I/O by using a Software Development Kit (SDK).

The RTK-251-DRPEVB has a USB micro controller RL78/G1C which is connected to SMBus of the PDC.

The PDC on this board can be controlled from PC via the micro controller, so a device connected to Type-
C™ interface can be communicated from PC.

Target Device

USB PD with USB Type-C™ Authentication evaluation board: RTK-251-DRPEVB
USB Power Delivery Controller: R9A02G011

Bi-directional Buck-Boost Voltage Regulator (BB-VR): ISL95338 or RAA489800 Note
Authentication microprocessor: R5H30313XB08

Ordering Information
RTKOEUGO011D08000BJ (R5H30313XB08 is not mounted)
RTKOEUG011D08010BJ (R5H30313XB08 is mounted: for PDFU, USB Type-C™ Authentication)

[Note] RAA489800 is a successor product to ISL95338, and user can update the RTK-251-DRPEVB board
to the RAA489800 version by some minor changes. Please refer to Section 3.2 for the update
method.
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Related Document

Use this document in combination with the following documents.

The related documents indicated in this publication may include preliminary versions. However, preliminary
versions are not marked as such.

R9A02G011 Data Sheet: R19DS0088EJ

R9A02G011 User’'s Manual: R19UH0102EJ

R9A02G011/R9J02G012 Application Note Flash Memory Programming Guide: R19ANOO60EJ
E1 Emulator E20 Emulator User’'s Manual: R20UT0398EJ

E2 Emulator Lite User’'s Manual: R20UT3240EJ

E1/E20 Emulator, E2 Emulator Lite Additional Document for User's Manual (Notes on
Connection of RL78): R20UT1994EJ

Renesas Flash Programmer V3.05 Flash memory programming software User's Manual:
R20UT4307EJ

USB Power Delivery Controller Application Note SDK (Software Design Kit): BCD-ISG-21-5004
USB Power Delivery Controller Application Note SDK (Software Design Kit) for Evaluation Board:
BCD-1SG-21-5001

USB Power Delivery Controller Flash memory image data generator software (PDC-IMGGEN)
Application Note: BCD-I1SG-19-5015

R5H30313XB08 Data sheet: RO1DS0314EJ

Renesas USB PD Exerciser User's Manual: BCD-IMB-19-5017

R9A02G011/R9J02G012 Firmware development guide for USB Type-C™ Authentication:
R19ANOO61EJ

ISL9241 DATASHEET: FN8945

ISL9241EVAL1Z USER’S MANUAL: UG184

ISL95338 DATASHEET: FN8896

RAA489800 DATASHEET: FN9319

R19ANOO59EJ0140 Rev.l.4 Page 2 of 40
Sep. 30, 2021 RENESAS



RTK-251-DRPEVB Instruction Manual

Contents

I T L0 [T TSP UOPPTTRR PPN 5
0 R =1 o Tod QI - Vo - o SRR 6
I ©o ] o] oo = o | PP PPUPPPPRTTPN 7
2 R @ .41 0 To 1= T Al =Y/ 11 | SRS 7
1.2.2  CompPonent INFOPMATION ........oiuiiiiiiie ettt et e st e e e bt e e e nb e e e e e nnbn e e e e annnas 8
2. Available CoNfigUIAtiONS ........ciii e e e e e e e e e e e e e e e e e ra e eaa e 10
2.1 Shipped OUt CONTIGUIALIONS .......uviiiiiiie e s s e e e s e s e et e e e s e st e e e e e e e s e asnabaeeeeeeeessnnnnranneaaeenas 12
2.2 Configuration OPLioN CHANGES. ... ...coiiiiiiii et e et e et e et e e e e abreeeeaaes 14
2.2.1 Mode dedicated CONTIGUIALION ........oiiiiiiiiiiiee ettt e et e e e st e e e e st e e e e sbneeeeaaes 14
A A S 1B | (el o1 To [N = 11 To ] o RO O PP UPPPPPRPPPPRRNt 14
2.2.3  Standard CONFIQUIATION ........uueieieiiiiieii s 14
3. Board SEtUP AN NOW L0 USE .......uuuiiiiiiiiiiiiiiiiiiiiiiiiieibbeb bbb esennnnnes 15
3.1 Required materials to USE thiS DOAIM. .........c.eeiiiiiiiiiiiii e 15
3.2 How to update from ISL95338 version t0 RAA489800 VEISION........uuuuuuuuuuiinree s 15
G Tt R o =0 1V = 1= 0= 11T 15
3.2.2  SOFWAIE SEUNG ...uuvveeiiiiiiiiiiiiiii s nan 15
4. Configuration option changes for Mode Dedicated configuration ................cccccccvvieeenieeeeeeeinns 16
4.1  USB PD EXEICISEI MOUE .......vieiiiiiiiie ettt ettt ettt ettt ettt e skt e s s e e e s s e et e s s e e e s nnnneee s 16
A e VAV o T oY = 0 1 o o [ 16
5. Configuration option changes for SDK configuration.............cccceeiiiieiiiiiiiiiiee e 17
5.1  Sink only (Bus-powWered SIiNK) EVICE .........uuuuuuuuiiiiiiiii s 17
5.1.1  Board MOGIfICALION.......ceiiiiiiieiiiiie ettt et e e st e e st et e e s r e e e e s n e e e e e s nr e e e e arre e e s arneee e e 17
5.1.2 Making flash MEMOIY QALa .........eeeiiiiiiei ettt et e e et e e e aaes 17
5.2 Billboard Class emMuIation DEVICE ..........ocuiiiiiiiee it s e ere e e e e e s et ee e e e e e s snenreneeeaeeean 18
07 R = o T= Yo I o 4 To o 11 T= 4o ) o SO 18
5.2.2  Making flash MemMOIY Gata ..........uuuuuuuiiiiiiii s 19
5.3 Evaluating another voltage regUIALON. ........... .. e 20
5.4  Evaluating MUILI-SOUICE TEVICE.......ciii ittt ettt e e e e e e e bbb e e e e e e e e e s anbnbaeeeaaaaeas 23
6. Configuration option changes for Standard Configuration ...............covveeiiiiinni e 25
L R 1= o 1= (ol B TP 25
6.1.1 Making flash MEMOIY QAta ..........ooiiiiiiiii e e e e e e e bbb e eeaaeeeas 25
6.2 SINK ONlY (BUS-POWETEA SINK) ....veieiiiiiiieee ittt et e e sttt e e e s bee e e e sabb e e e e snbbeeeeanbeeeeeabaeeeeanes 27
L0720 R = To T= Y £ I 1Y [o o 11T = o ) o SO EE 28
6.2.2  Making flash MEMOIY QALa .........eeiiiiiiiee et et e et e e e bbeeeeaaes 28
7. Program flash MemOry ata............uuuuuuuuuiiiiiiiiiiiiiiiiii bbb aeaenennnnnees 33
7.1 Renesas on-chip debugging @MUIALOL ..........ooiiiiiiiiiii et sbeee e anes 33
R19ANO059EJ0140 Rev.1.4 Page 3 of 40

Sep. 30, 2021 RENESAS



RTK-251-DRPEVB Instruction Manual

7.2 Renesas USB Power Delivery FIaSh WIILET ..........ocuuiiiiiie e a e e e snnranne e e e 37

R19ANOO59EJ0140 Rev.l.4 Page 4 of 40
Sep. 30, 2021 RENESAS



RTK-251-DRPEVB Instruction Manual

1. Features
RTK-251-DRPEVB supports the following features.

® USB Power Delivery and USB Type-C™

»  Supports USB Power Delivery 3.0 ver.2.0

> Having one USB Type-C™ port

» Power Role: Dual Role Power (DRP)
=  Power Source voltage: 5, 9, 15, 20V and other voltages up to 20V
=  Power Sink voltage: 5 to 20V

»  Supports Programmable Power Supply (PPS) function
=  Upto 5VProg supported (3.3V to 5.9V VBUS power supply, additional voltage options are

under evaluation)
»  Supports USB Type-C™ Authentication (C-Auth) feature
»  Supports USB Power Delivery Firmware Update feature (PDFU)

® Interface

» LED indicators
=  System power indicator (1 LED, orange)
= Indicator for RQA02GO011 (1 LED, blue)

»  Switch
= An external interrupt input to R9A02G011

»  On-chip debugging emulator interface
= Renesas on-chip debugging emulator interface to write and debug firmware for ROA02G011

and RL78/G1C

» USB Micro-B port
=  Exerciser interface for PC
=  USB Micro-B is connected to RL78/G1C
=  USB Micro-B provides power to RL78/G1C

> GPIO
=  SMBus master/slave interface of ROA02G011
» R9A02G011 GPIOs

® Protections
» Over Temperature Protection on the USB Type-C™ Receptacle
» RY9A02G011 monitors VBUS voltage level for Over Voltage and Over Current Protection

® Mode Options
» USB PD Exerciser mode
» FW Update mode
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1.1 Block Diagram

Figure 1-1 RTK-251-DRPEVB block diagram
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1.2 Component

1.2.1 Component layout

Figure 1-2 Highlighted mainly parts on the board
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1.2.2 Componentinformation

(1) IC
No. Description Remark
U1l R9A02G011 (PDC) -
u7 ISL95338 (BB-VR) Can replace with RAA489800
Refer to section 3.2
u3 R5F10KBCANA (RL78/G1C) -
u2 R5H30313XB08 (Authentication MCU) RTKOEUG011D08010BJ only

(2) Connector

No. Description Remark
CN4 DC Jack for power input from AC adapter -
CN2 USB Type-C™ receptacle -
CN1 USB Micro-B receptacle -
CN3 Renesas on-chip debugging emulator interface -
(3) Switch
No. Description Port connection of the PDC
SW1 Tactile switch P81: Pin30 (“L”: pushed)
(4) LED
No. Description Port connection of the PDC
D4 VSYS power indicator (Orange) -
D1 General purpose indicator (Blue) P82: Pin31 (“L”: light)

(5) Thermistor

No. Description Port connection of the PDC
RT1 Thermistor for the PORT1 P21: Pin3
(6) Jumper
No. Description Port connection of the PDC
JP1 SMBus Slave Alert signal connection jumper between PDC and RL78/G1C P62: Pin10
JP2 SMBus Slave Clock signal connection jumper between PDC and RL78/G1C P60: Pin9
JP3 SMBus Slave Data signal connection jumper between PDC and RL78/G1C P61: Pin8
JP4 VDD selection jumper for CN3 -
1-2: ROA02G011, 2-3: RL78/G1C
JP5 TOOLO signal selection jumper for CN3 P40: Pin7
1-2: R9A02G011, 2-3: RL78/G1C
JP6 RESETB signal selection jumper for CN3 -
1-2: R9A02G011, 2-3: RL78/G1C

R19ANO059EJ0140 Rev.1.4
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(7) Test point

No. Description Port connection of the PDC
TP1 SMBus Slave alert on R9A02G011 P62: Pin10
TP2 GATE on VBUS control pin P73: Pin29
TP3 SMBus Slave SCL on R9A02G011 P60: Pin9
TP4 SMBus Slave SDA on R9A02G011 P61: Pin8
TP5 SMBus Master alert on R9A02G011 (SMBus Slave alert on BB-VR) P137: Pin24
TP6 SMBus Master SDA on R9A02G011 (SMBus Slave SDA on BB-VR) P31: Pin5
TP7 SMBus Master SCL on R9A02G011 (SMBus Slave SCL on BB-VR) P30: Pin6
TP8 P70 on R9A02G011 P70: Pin26
TP9 P72 on R9A02G011 P72: Pin28
TP10 P22 on R9A02G011 P22: Pin4
TP11 VCC on Auth MCU -

TP12 P81 on R9A02G011 P81: Pin30
TP13 P82 on R9A02G011 P82: Pin31
TP14 P32 on R9A02G011 P32: Pinl1
TP15 GND -

TP16 cVBUS (Near USB Type-C™ receptacle) -

TP17 GND (to measure VBUS return current) -

TP18 GND (to measure VBUS return current) -

TP19 cVBUS -

TP20 GND -

TP21 VSYS_3V -

TP22 +3.3V -

TP23 SYSPOW -

TP24 VADP -

TP25 VSYS -

TP26 GND -

TP27 COMPR on BB-VR -

TP28 COMPF on BB-VR -

R19ANOO59EJ0140 Rev.l.4
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2. Available Configurations

A fixed configuration data is programmed in the R9A02G011 on the RTK-251-DRPEVB when the board is
shipped out. The configuration can be changed if the data is updated by using configuration changed
options.

The detail explanation of the configuration changed options is described in Chapter 4, 5 and 6 Note,
[Note] Chapter 4,5 and 6 are described in the full version of this manual.

It is restricted access, and please contact Renesas sales person or distributer if necessary.

If you change the “Shipped out configuration”, it is necessary to generate a flash memory data of “Mode
dedicated Configuration”, “SDK Configuration” or “Standard Configuration”, then program the data to the
PDC on the board.

Fig 2-1 Configuration for the RTK-251-DRPEVB

Shipped out configuration Configuration changed options

SDK Configuration
(Software design Kit

PDC library & sample code)

On-chip debugging emulato /
/ I On-chip debugging emulator

On-chip debugding emulator Mode dedicated

A fixed Configuration -— 5 Configuration
(Mode dedicated firmware)

\ I On-chip debugging emulator
On-chip debugging emulator
Standard Configuration

(IMGGEN GUI +

Standard firmware)
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Table 2-1 Configuration list for the RTK-251-DRPEVB

Features RTKOEUGO011 RTKOEUGO011 Availability of FW Existing EVB No®2 Reference
section #
DO08000BJ D08010BJ
Generic DRP (0] N/A Shipped out RTK-252-Dual 21
configuration
V4 \V4 User customizing by 21,6.1
SDK or IMGGEN
Generic DRP with N/A 7/ Notel User customizing by | ET-D720251-1006 2.1
C-Auth SDK or IMGGEN
Source only with N/A (@) Shipped out ET-D720251-1004-B 2.1
C-Auth configuration
USB PD Exerciser ¢ & Exerciser's mode - 4.1
Mode operation
FW Update Mode & & FW Update mode ET-D720251-0005 4.2
operation
Sink only (Bus \V4 \V4 User customizing by | ET-D720251-0006 5.1,6.2
powered Sink) SDK or IMGGEN
ET-D720251-1006
Billboard emulation | O O User customized by - 5.2

SDK

O: Fixed configuration

<: Mode dedicated configuration

V: Standard configuration or SDK configuration

[dJ: SDK configuration

Notel: C-Auth initiator feature, responder feature and cable authentication be available by SDK or PDC-
IMGGEN customizing

Note2: User can replace these existing evaluation board with RTK-251-DRPEVB to realize the feature.

The Mode dedicated configuration data, SDK, PDC-IMGGEN and standard firmware can be download from
Renesas-web. It is restricted access, and please contact Renesas sales person or distributer if necessary.

R19ANO059EJ0140 Rev.1.4
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2.1 Shipped out configurations

The RTKOEUG011D08000BJ and RTKOEUG011D08010BJ are programmed as following configuration,
when they are shipped out. The RTK-251-DRPEVB can be used as the software developing board instead of
the RTK-252-DUAL.

RTKOEUG011D08000BJ RTKOEUG011D08010BJ

Power Role: Dual Role Power Role: Source Only

65W Power Source (5, 9, 15, 20V) 60W Power Source (5, 9, 15, 20V)

60W Power Sink (5, 9, 12, 15, 20V) Supports BC1.2 DCP

Supports BC1.2 DCP Supports D1 LED (Light: Source operation)

Supports D1 LED (Light: Source operation, Blink: Sink | PDFU support

operation) .
USB Type-C™ Authentication Responder

R19ANOO59EJ0140 Rev.l.4 Page 12 of 40
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Table 1-2 Pin assignment of shipped out configuration of the R9A02G011

Pin No. Pin Name Descriptions

1 P16 VCONN_DRV1 Load SW for Vconn

2 P20 VBUSM VBUS voltage monitor input

3 P21 OTP Thermistor next to USB Type-C™ Receptacle

4 P22 Open — (Refer to BB-VR registers for OCP)

5 P31 MSTSDA SMBus master data input/output (open-drain)
Connected to Auth MCU / BB-VR

6 P30 MSTSCL SMBus master clock input/output (open-drain)
Connected to Auth MCU / BB-VR

7 P40 TOOLO Connected to E1 connector

8 P61 SLVSDA SMBus slave data input/output (open-drain)
Connected to RL78G1C

9 P60 SLVSCL SMBus slave clock input/output (open-drain)
Connected to RL78G1C

10 P62 SLVSALTB SMBus slave alert output (open-drain). Connected to RL78G1C

11 P32 AUTH_RESB Reset signal to Auth MCU

12 P80 PUE USB Type-C™ pull-up enable by 1.5kohm5%

13 P50 DM USB Type-C™ D- pin connection, 68ohm damping resistor

14 P51 DP USB Type-C™ D+ pin connection, 68ohm damping resistor

15 RD1 RD1 Rd resistor 1, Analog pin from CC-PHY.

16 CC1 CC1 Configuration Channel 1, Analog pin from CC-PHY

17 CC2 cc2 Configuration Channel 2, Analog pin from CC-PHY

18 RD2 RD2 Rd resistor 2, Analog pin from CC-PHY.

19 REG REGCTX Regulator capacitance for CC-PHY. Connecting regulator output stabilization
capacitance for internal operation.

20 VDD VDD Power supply (from 3.0V to 5.5V)

21 REGC REGC Regulator capacitance. Connecting regulator output stabilization capacitance for
internal operation.

22 P121 SLVADDRO SMBus slave address bit [1] (Pulled-up)

23 pP122 SLVADDR1 SMBus slave address bit [2] (Pulled-up)

24 P137 MSTALTB PROCHOT# signal from BB-VR

25 RESETB RESETB Chip Reset Input (active low)

26 P70 Open -

27 P71 DISCHG Discharge control for USB Type-C™ VBUS

28 P72 Open -

29 P73 AGATE Gate for VBUS and BB-VR Vadp

30 P81 Sw_in Switch input (Active Low)

31 P82 LED_CTRL LED control (Open Drain)

32 P17 VCONN_DRV2 Load SW for Vconn

R19ANO059EJ0140 Rev.1.4 Page 13 of 40
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2.2 Configuration option changes
Renesas provide following three kind data of the “Configuration option changes”.

® Mode dedicated configuration
® SDK configuration
® Standard configuration

The data can be download from Renesas-web. It is restricted access, and please contact Renesas sales
person or distributer if necessary.

2.2.1 Mode dedicated configuration

Renesas provide two dedicated configuration data to realize the “USB PD Exerciser Mode” and the “FW
Update Mode”.
The detail explanation of the configuration changed options is described in Chapter 4.

[Note] Chapter 4 is described in the full version of this manual.

It is restricted access, and please contact Renesas sales person or distributer if necessary.

2.2.2 SDK configuration
The “SDK Configuration” is a data which is generated by PDC Software Design Kit (SDK) with Integrated
Design Environment (IDE: Renesas CS+, IAR Embedded Workbench for RL78, etc.).

The SDK has PDC library, several sample codes and setup files for IDE (Renesas CS+ and IAR Embedded
Workbench), so user can realize several functions.

You can realize the “Billboard Emulation” by using SDK.

The detail explanation of the configuration changed options is described in Chapter 5.

[Note] Chapter 5 is described in the full version of this manual.

It is restricted access, and please contact Renesas sales person or distributer if necessary.

2.2.3 Standard configuration

The “Standard Configuration” is a data which is generated by Renesas “PDC-IMGGEN” and a standard
firmware.

The “Generic DRP” and “Sink only” modes can be setup by above environment easily.

The detail explanation of the configuration changed options is described in Chapter 6.

[Note] Chapter 6 is described in the full version of this manual.

It is restricted access, and please contact Renesas sales person or distributer if necessary.

R19ANOO59EJ0140 Rev.l.4 Page 14 of 40
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3. Board setup and how to use

3.1 Required materials to use this board.

® RTK-251-DRPEVB: 1 unit

® 19V AC Adapter (mating plug is ®5.5 mm x 2.5 mm, center +. Depth is 8.85mm): 1 unit
® USB Type-C™ Cable: 1pcs

Notes:
Please use this board when you understand and agree that Renesas DOES NOT have any responsibility,
indemnification, or liability for use of this board.
Renesas uses 19V/4.7A AC adapter for evaluation for this board.
VBUS output power should be limited within AC adapter power budget. For example, if AC adapter power
budget is 90W, VBUS power for two ports and system power should be within 90W. System power is less
than about 150mW (0.15W).

1. Connect AC Adapter to DC jack (CN4) and supply power to the board, confirm orange LED (D4) light.

2. Connect a device to USB Type-C™ receptacle (CN2) via USB cable. The board supplies power to
device by a result of communication between the board and device.

The RTK-251-DRPEVB operates as sink device if it is connected to source capable device on CN2 without
powered from CN4.

3.2 How to update from 1ISL95338 version to RAA489800 version

This section describes how to update from ISL95338 version to RAA489800 version for both hardware and
software.

3.2.1 Hardware Setting
Following change is necessary on RTKOEUG011D08000BJ or RTKOEUG011D08010BJ.

(1) Replace ISL95338 with RAA489800.
Following capacitors and resistors changes are recommended.
(2) Change C69 from 1nF to 10nF (BB-VR REF pin capacitance).

* Mounting with Pb-free solder is recommended for all.

3.2.2 Software Setting

The R9A02G011 firmware needs to be updated for RAA489800. Please refer to Chapter 5 and 6 No for
details.

[Note] Chapter 4, 5 and 6 are described in the full version of this manual.

It is restricted access, and please contact Renesas sales person or distributer if necessary.
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Sep. 30, 2021 RENESAS



RTK-251-DRPEVB Instruction Manual

4. Configuration option changes for Mode Dedicated configuration

Renesas provide two dedicated configuration data to realize the “USB PD Exerciser Mode” and the “FW
Update Mode”. These modes are available if dedicated flash memory data are programmed to flash memory
in the R9A02G011 and RL78/G1C on the RTK-251-DRPEVB.

4.1 USB PD Exerciser Mode

The “USB PD Exerciser Mode” is used to evaluate a device connected to the CN2. The RTK-251-DRPEVB
can be controlled from a PC via CN1 through the RL78/G1C on the board.

The detail information is described in Renesas USB PD Exerciser User’'s Manual: BCD-IMB-19-5017. Refer
to the document.

4.2 FW Update Mode

The “FW Update Mode” is used to update a flash memory data in the R9A02G011 on a device connected to
the CN2. The RTK-251-DRPEVB can be controlled from a PC via CN1 through the RL78/G1C on the board.

The detail information is described in Renesas USB PD Exerciser User’'s Manual: BCD-IMB-19-5017. Refer
to the document.

R19ANOO59EJ0140 Rev.l.4 Page 16 of 40
Sep. 30, 2021 RENESAS



RTK-251-DRPEVB Instruction Manual

5. Configuration option changes for SDK configuration

This board can be used for evaluating several Power Delivery devices (Sink-only, Source-only, DRP, etc) by
programming original flash memory data generated by using SDK.

Four examples are described in this chapter.

5.1 Sink only (Bus-powered Sink) device

The RTKOEUG011D08000BJ can be used as the Sink-only (Bus-powered) evaluation board instead of the
ET-D720251-0006.

The RTKOEUG011D08010BJ can be used as the Sink-only (Bus-powered) evaluation board instead of the
ET-D720251-0006 and ET-D720251-1006.

It is necessary to modify the board to operate as Sink-only (Bus-powered) evaluation board, then flash
memory data which is made as “Sink-only device” by SDK should be programmed in the PDC on this board.

5.1.1 Board modification
Following two modifications are needed to realize the BUS-powered Sink usage.

1) Remove FB3
2) Connect +3.3V and VSYS_3V together.
Refer to Figure 5-1.

Figure 5-1 Board fix points

o
RENESAS
3 ,r;; RTK-251-APLOS REV A

5.1.2 Making flash memory data
The SDK includes a sample code for this board. Modify it for your configuration then program it to the board.

The detail information is described in following documents. Refer to the documents.

® USB Power Delivery Controller Application Note SDK (Software Design Kit): BCD-ISG-21-5004
® USB Power Delivery Controller Application Note SDK (Software Design Kit) for Evaluation board: BCD-
ISG-21-5001
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5.2 Billboard Class emulation device
The RTK-251-DRPEVB mounts some materials to realize the “Billboard Class” emulation.

User can evaluate the “Billboard Class” by using this board, if modify this board and develop firmware to

simulate the “Billboard Class” function.

5.2.1 Board modification

Following two modifications are needed. The modification realizes connecting D+ / D- of the CN2 to P51 /

P50 of the ROA02G011 on this board.
1) Remove R25 resistor
2) Install resistors R6, R7, and R8

1) Remove R25
R25 is a resistor to short DP/DM for DCP.

Figure 5-2 R25

2) Install resistors R6, R7, and R8

User should install 68ohm (type 1608) resisters for R6 and R7, and 1.5kohm (type 1608) for R8 to connect

DP/DM to the ROA02GO011.

Figure 5-3 part of schematic around pins for DP/DM on R9A02G011

14

/

104/ .
R 5-1k/1%/1005..

P51 AN A\ >> DP
Open (68ohm/1608)
ERIL PV >
P50 * DMy
Open (88ohm/1608) Voni-
RS
12
Peo phi-0.8mm

11

Open (1.5kohm 1%/1608)
- NN
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Figure 5-4 Board picture around R6, R7, and R8
= : T—

5.2.2 Making flash memory data

The “Billboard Class” emulation device can be realized if you develop firmware which operate as USB
Billboard Class device (Low-speed) by controlling D+/D- line by P51 / P50.

R19ANOO59EJ0140 Rev.l.4 Page 19 of 40
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5.3 Evaluating another voltage regulator
The RTK-251-DRPEVB can be used for evaluating another voltage regulator controlled by SMBus.

Following examples is described for evaluating ISL9241 instead of the 1ISL95338 (BB-VR).
Remark)
The flash memory data should be updated to control the ISL9241 instead of the ISL95338 (BB-VR).

The specification and usage of the 1ISL9241 are described in related documents. Refer to the documents.

Figure 5-5 Connection example of RTK-251-DRPEVB and 1SL9241

Ex) ISL9241EVAL1Z
RTK-251-DRPEVB Evaluation Board

Table 5-1 Signal connection between RTK-251-DRPEVB and ISL9241EVAL1Z

RTK-251-DRPEVB ISL9241EVAL1Z Note
VADP (TP24) VADP (TP1)
GND (TP20) GND (TP2)
3.3V (TP22) PULLUP (JP6-center pin) The jumper plug of the JP6 on the
ISL9241EVAL1Z should be removed
ISL_SCL (TP7) SCL (TP26)
ISL_SDA (TP6) SDA (TP24)
R19ANO059EJ0140 Rev.1.4 Page 20 of 40
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Table 5-2 RTK-251-DRPEVB setting

CN, JP, TP Connection Note
CN4: 19V Connect to 19V AC Adapter
JP1: SLVALTB Open (no connection)
JP2: SLVSCL Open (no connection)
JP3: SLVSDA Open (no connection)
JP4: VDD 1-2 short
JP5: TLO 1-2 short
JP6: RSTB 1-2 short
TP24: VADP Connect to TP1 of the ISL9241EVAL1Z
TP20: GND Connect to TP2 of the ISL9241EVAL1Z
TP6: MSTSDA Connect to TP24 of the ISL9241EVAL1Z
TP7: MSTSCL Connect to TP26 of the ISL9241EVAL1Z
TP22: +3.3V Connect to center of the JP6 of the
ISL9241EVAL1Z
Table 5-3 ISL9241EVAL1Z setting
J, SW, JP Connection Note
J1: ADP Connect to TP24 of the RTK-251-DRPEVB
J2: GND Connect to TP20 of the RTK-251-DRPEVB
J3: VSYS Open (no connection)
J4: GND Open (no connection)
J5: VBAT Connect to Battery (+)
J6: GND Connect to Battery (-)
SW1: BATGONE Set to “LO”
SW2: OTGEN Set to “HI”
JP3 Open (no connection)
JP4 Open (no connection)
JP5 Open (no connection)
JP6 Open except for clip wire to DRPEVB (TP22 of the
RTK-251-DRPEVB)
JP7 Open (no connection)

R19ANO059EJ0140 Rev.1.4
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Table 5-4 Pin assignment of ROA02G011 for ISL9241EVAL1Z

Pin No. Pin Name Descriptions

1 P16 VCONN_DRV1 Load SW for Vconn

2 P20 VBUSM VBUS voltage monitor input

3 P21 OTP Thermistor next to USB Type-C™ Receptacle

4 P22 Open — (Refer to BB-VR registers for OCP)

5 P31 MSTSDA SMBus master data input/output (open-drain)
Connected to Auth MCU / 1SL9241

6 P30 MSTSCL SMBus master clock input/output (open-drain)
Connected to Auth MCU / 1SL9241

7 P40 TOOLO Connected to E1 connector

8 P61 Open No connection

9 P60 Open No connection

10 P62 Open No connection

11 P32 AUTH_RESB Reset signal to Auth MCU. Optional

12 P80 Open No connection

13 P50 Open No connection

14 P51 Open No connection

15 RD1 RD1 Rd resistor 1, Analog pin from CC-PHY.

16 CC1 CC1 Configuration Channel 1, Analog pin from CC-PHY

17 CC2 cc2 Configuration Channel 2, Analog pin from CC-PHY

18 RD2 RD2 Rd resistor 2, Analog pin from CC-PHY.

19 REG REGCTX Regulator capacitance for CC-PHY. Connecting regulator output stabilization
capacitance for internal operation.

20 VDD VDD Power supply (from 3.0V to 5.5V)

21 REGC REGC Regulator capacitance. Connecting regulator output stabilization capacitance for
internal operation.

22 P121 SLVADDRO Pulled-up

23 P122 SLVADDR1 Pulled-up

24 P137 MSTALTB PROCHOT# signal from BB-Charger. Optional

25 RESETB RESETB Chip Reset Input (active low)

26 P70 Open No connection

27 P71 DISCHG Discharge control for USB Type-C™ VBUS

28 P72 Open No connection

29 P73 DR_GATE Gate for VBUS and 1SL9241 Vadp

30 P81 Sw_in Switch input (Active Low), Optional

31 P82 LED_CTRL LED control (Open Drain), Optional

32 P17 VCONN_DRV2 Load SW for Vconn
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5.4 Evaluating multi-source device
The RTK-251-DRPEVB can be used for evaluating multi-source device.

Following examples is described for evaluating multi-source device which has three ports.
The RL78/G1C of the RTK-251-DRPEVB for Portl controls ROA02G011 on three boards.

Remark)
It is necessary to develop a flash memory data for the RL78/G1C on the Port-1 and three ROAGO011.

Different slave address of the SMBus should be set to each device by flash memory data.

Figure 5-6 Evaluation environment for multi-source device

DC19V

Port-1
(Source)

Port-3
(Source)

RTK-251-DRPEVB for Port-2 RTK-251-DRPEVB for Port-3

Table 5-5 Signal connection

RTK-251-DRPEVB for Port-1 RTK-251-DRPEVB for Port-2 RTK-251-DRPEVB for Port03
CN4: CN4: CN4:
JP1-2: GIC_ALTB TP1 TP1
JP2-2: G1C_SCL TP3 TP3
JP3-2: G1C_SDA TP4 TP4
R19ANO059EJ0140 Rev.1.4 Page 23 of 40
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Table 5-6 RTK-251-DRPEVB for Port-1 setting

CN, JP, TP

Connection

Note

CN4: 19v

Connect to 19V AC Adapter

User needs to design 19V power supply
circuit, and evaluate the designed board
yourself.

JP1: SLVALTB

Short and connect to TP1 of another Port

JP2: SLVSCL Short and connect to TP3 of another Port
JP3: SLVSDA Short and connect to TP4 of another Port
JP4: VDD 1-2 short or 2-3 short
JP5: TLO 1-2 short or 2-3 short
JP6: RSTB 1-2 short or 2-3 short
Table 5-7 RTK-251-DRPEVB for Port-2 setting
CN, JP, TP Connection Note
CN4: 19V Connect to CN4 of the Port-1 User needs to design 19V power supply

circuit, and evaluate the designed board
yourself.

JP1: SLVALTB

Open (no connection)

JP2: SLVSCL Open (no connection)
JP3: SLVSDA Open (no connection)
JP4: VDD 1-2 short
JP5: TLO 1-2 short
JP6: RSTB 1-2 short

TP1: P62/SLVSALTB

Connect to JP1-2 of the Port-1

TP3: P60/SLVSCL

Connect to JP2-2 of the Port-1

TP4: P61/SLVSDA

Connect to JP3-2 of the Port-1

Table 5-8 RTK-251-DRPEVB for Port-3 setting

CN, JP, TP

Connection

Note

CN4: 19V

Connect to CN4 of the Port-1

User needs to design 19V power supply
circuit, and evaluate the designed board
yourself.

JP1: SLVALTB

Open (no connection)

JP2: SLVSCL Open (no connection)
JP3: SLVSDA Open (no connection)
JP4: VDD 1-2 short
JP5: TLO 1-2 short
JP6: RSTB 1-2 short

TP1: P62/SLVSALTB

Connect to JP1-2 of the Port-1

TP3: P60/SLVSCL

Connect to JP2-2 of the Port-1

TP4: P61/SLVSDA

Connect to JP3-2 of the Port-1
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6. Configuration option changes for Standard Configuration

This board can be configured as Generic DRP or Sink only (Bus-powered Sink) by using standard firmware
and PDC-IMGGEN.

Some configuration changes are realized by following steps.

1. Prepare the required materials for using this board

2. Making flash memory data by the PDC-IMGGEN. -> Referto 6.1 and 6.2

3. Program flash memory data to PDCs with Renesas on-chip debugging emulator or Renesas USB
Power Delivery Flash Writer. -> Refer to Chapter 7

The procedure to generate flash memory data is described in following documents.
® R9A02G011/R9J02G012 Application Note Flash Memory Programming Guide
® USB Power Delivery Controller Flash memory image data generator software (PDC-IMGGEN)
Application Note

A hex file should be generated if you use a Renesas on-chip debugging emulator.

A PDFU file should be generated if you use a Renesas USB Power Delivery Writer and a PDFU data is
written to a target board.

The PDC-IMGGEN can program data to a target board which doesn’t support PDFU without generating file
by using Renesas USB Power Delivery Flash Writer.

6.1 Generic DRP

The RTKOEUG011D08000BJ and RTKOEUG011D08010BJ can be used as Generic DRP evaluation board
instead of the RTK-252-Dual.

6.1.1 Making flash memory data
Several steps are needed to make flash memory data by PDC-IMGGEN and standard firmware.

1) Create a new project then select the "DRP" project with "ISL95338" or “RAA489800” according to the
actual power supply IC to be used.

e
File(F) Tool(T)  Help(H)
- A
General PDC
et ¥ PDC-Image Generator Project Wizard
Application :
= R9AD2G0O11/RIJO2GO12 P f
1 Source-Only roject information
—-DRP Use this project if you use the “RAA489800" for
General DCDC dual role power design.
RAA230161
151955388
15L9238C
15095338
RAA489800
Sink-only
+- USB Full-featured Type-C
[RIAD2G0TIGNP
‘RQAUQGDHGNP PDFU
R9J02G012G
‘ R9J02G012GBG(PDFLU)
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2) Specify the appropriate Main FW (such as PDC_1320) in the “Firmware Version” parameter by the
“General’-tab.

2% PDC-Image Generator - Untitled”
File(F) Tool(T) Help(H)

Description | Message | All

Jugsy |
General Pin PDC  Auth Conf
Product : RIAD2GD1IGNP v Versions
Application : DRP (RAA489800) Diff Paramet Setting Unit
USE PD Revision PD30
Parameter Version 0xB187
Firmware Version 1320

[Ih the “Version™ sub cateeory, several parameters can be set.

3) Customize parameters such as Source/Sink Capability, Role for your system’s specification.

#% PDC-Image Generator - Untitled”
File(F) Teol(T) Help(H)
‘Bam

General Pin PDG  Auth Gont

- [m] X

Product : | RIAD2GOTIGNP v

Application : DRP (RAA489800)

Source Capability

Diff Parameter

- Sink Capabi
- Port 10 setting

i Protection setting

-Voltage Regulator Settings
. Authentication Configuration
" Detail Settine

FDO type: Fixed supply

Source Maximum Power

Mumber of Fixed Source Ca.. §
Mumber of APDOs 0

Fived Source Capability 1

- Voltage s000

Fixed Source Capability 2

- Voltage 4000

mh

= Peak Current equals 10C (default)

Fixed Source Capability 3

- Voltage 12000

mhf

= Peak Current equals 10C (default)

Fixed Source Capability 4

Description | Message | All |

In the "Source Capability” category, several "Source” features can be specified.

4) Make HEX file, then program it by Renesas on-chip debugging emulator.

-> Refer to Chapter 7
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6.2 Sink only (Bus-powered Sink)
The RTKOEUG011D08000BJ can be used as the Sink-only evaluation board instead of the ET-D720251-

0006.

The RTKOEUG011D08010BJ can be used as the Sink-only evaluation board instead of the ET-D720251-

0006 and ET-D720251-1006.

It is necessary to modify the board and make flash memory data by standard firmware and PDC-IMGGEN.

In the Sink only feature, RTK-251-DRPEVB performs only as a power sink and requests to a device
connected to the CN2 to have a VBUS voltage level but does not provide a VBUS power output.

Figure 6-1 Example of system image for the Sink only device

System Board

1) SMBus 2) PD Power

—
+ 1

AdAd NS
SNAAn

—
If

® 0 07

Table 6-1 Example of signal connection for the Sink only device

System Board RTK-251-DRPEVB Ref.) ET-D720251-0006
ET-D720251-1006

SDA TP4: P61/SVLSDA P61/SVLSDA

SCL TP3: P60/SLVSCL P60/SLVSCL

ALTB TP1: P62/SLVALTB P62/SLVALTB

SNK_DRYV Nete TP13: P82 (SNK_DRYV) P73/SNK_DRV

Discharge P71 P22/ANI10

Power TP19: VBUS VBUS

GND TP20: GND GND

[Note] There is a difference of the feature related SNK_DRYV between a) RTK-251-DRPEVB (Sink only) and

b) ET-D720251-0006/1006 based on each schematic as follows.

a) VBUS output to TP19 regardless of SNK_DRV

b) VBUS output to the pin only when SNK_DRYV is asserted

For reference schematic as a simple Sink-only device, it can refer to the schematic of “PD Sink Device for
Customer System” which included in this design kit.
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6.2.1 Board Modification
Following two modifications are needed to realize the BUS-powered Sink usage.

1) Remove FB3
2) Connect +3.3V and VSYS_3V together.
Refer to Figure 6-2.

Figure 6-2 Board fix points

= |

Short +3.3V and VSYS_3V O

SOA SLVALTB T

6.2.2 Making flash memory data

Several steps are needed to make flash memory data by PDC-IMGGEN and standard firmware. This section
describes the procedure including the minimum required Vendor ID, Product ID, and Sink capability settings.

1) Create a new project then select “Sink-only” project

#F PDC-Image Generator Project Wizard x

= RIAD2G011/RAJ02G012
- Source=Only
t- DRP IUze this project if vou dezien product for gink only.

Project information

- USE Full-featured Type-C

RIAN2GOT GNP

RAADZGOTIGNPIPDFL
RIJ02G012GEG
RAJ02G 1 2GBGPDFU)

QK Gancel
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2) Specify the appropriate Main FW (such as PDC_1340) in the “Firmware Version” parameter by the
“General’-tab.

B PDC-Image Generator - Untitled”
File(F)  Tool(T)  Help(H)
‘HEE

General Pin  PDC  Auth Conf

~Sink Gapability
- Port 1D setting

- Pratection setting

- Authentication Configuration
" Detail Setting

Froduct : | RIADIGOTIGNP ~ Wersions

Application : Sink-only Diff Parameter Settine Unit
USE PD Revision P30
Parameter Version B1B3
Firmware Version 1340 %]

Description |“Message | Al |

In the “Version” sub category, several parameters can be set.

3) Specify your "Vendor ID" assigned by USB-IF, and a "Product ID" which is managed by each vendor for
a product individually.

% PDC-Image Generator - Untitled”
File(F) Toolm Help(H)

General Pin PDC  Auth Conf

Product : RIADZGOTIGNP ~

Vendor Information

Application : Sink-anly Diff Parameter Setting Unit
Vendor HW Version 001
Vendor ID <0458
Product ID 0x0251
XD 0:00000000
Port 10 setting bedDevice 00200

" Protection setting
| Authentication Configuration
I Detail Settine

Description | Message |/ All |

In the “Vendor Information” sub category, five parameters can be set,

Note) The default setting, i.e. 0x045B and 0x0251 are Renesas’s IDs.
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4) Select “Number of Sink Capabilities” according to the required Sink Capability (default value is 5).

#E PDC-Image Generator - Untitled*

| File(F) Tool(T  Help(H)

[ 5 A4 iR

General P
Pradusct : | ROAD2GD 1GNP
Application : Sink-onlky

- Cammon
Versions
Vendaor Information
Comman PDO
D' Header VDO
Sink Capability
) Port 10 setting
Fratection setting

Detail Setting

Authentication Configuration

PDG  Auth Conf

L

a

X

Diff Parameter

Mazximum Poweer

Mumber of Sink Capabilitiss
Sk Capability 1

Sink Capability 2

= Voltage a000 il

- Current 1000 mé

- GveBack Flag MAK Current

Sink Capability &

= Voltage 12000 my

= Current 1000 mé v

Setting
60000

| Description | Message |All |

Specify the number of Sink Gapabilities.

Table 6-2 shows Sink Capability settings according to "Number of Sink Capabilities".

RTK-251-DRPEVB (Sink only) requests the maximum voltage which matched own Sink Capabilities if it
is connected to source capable device on CN2.

Table 6-2 Sink Capability settings according to "Number of Sink Capabilities"

Number of Sink Sink Capability 1 Sink Capability 2 Sink Capability 3 Sink Capability 4 Sink Capability 5
Capabilities Voltage/Operational current (default setting value)
5 (default) 5V(fixed)/0.1A 9V/1A 12V/1A 15V/1A 20V/1A
4 5V(fixed)/0.1A 9IV/1A 12V/1A 15V/1A -
3 5V(fixed)/0.1A 9V/1A 12V/1A - -
2 5V(fixed)/0.1A 9V/1A - - -
1 5V(fixed)/0.1A - - R R
R19ANO059EJ0140 Rev.1.4 Page 30 of 40
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5) Select following functions for each pin by the “Pin”-tab Note,

Note

& PDC-Image Generator - Untitled*
FileF) ToolT  Help(H)
HOE
General Pin  PDC  Auth Conf
Product : | ROAD2GDTIOFNZY)
Application : Sink-only
Dift Mo Function Dir
Pinl unused(out) out
Pin2 n
« P ANITHERM n
*  Pind |unused(out)
*  Ping
* Ping
[Pin?
Ping
|Ping
Pint0
*  |Pinll | AUTH_RESB out
|Pint2 |unused(out) out
Pin13 |unused(out) out
Pin14 unused(out) out
Pint5
|Pints
[Pint?
|Pinte
Pinld
[Pin20
|Pin21
Pin22
[Pin2a
* Pin24
Pin25
[Pin26 unused(out)
* P2t |oscHa out
|Pin2e |unused(out) out
*  Pin2g unused(out) out
Pin30 |unussd(out) out
Pin32 unused(out) out
|SMBus Master |4
|sMBus Slave |41
SMBus SLVSALTE [

R9A02G011(QFN32)(Top View)

" Descrption | Messsge | A1)

Mod|
Bz2
458 E
Ww<=<u O
BE>>080 0N
ShmemaUn
H mwnE>SEEo
TT T RA
T B A
LU S R A
IR EAEEER:
24 23 22 21 20 19 18 17
RESETB -->|25 16
unused (out) <-- |26 i R
DISCHG<-- |27 : ]
unused (out) <-- |28 I GND ! 13
unused (out)<-- |29 : Pad 1 12
unused (out)<-- |10 ! !
SNE_DRV<-- |31 e ! 10
unused (out) <—- |12 O 9
1234567
A A A A A A
PR
Priiidid
SEBSLdS =
cudeabaa
gEREBEzE
=1 > soa =
: HI 3 == ‘é w
iR
El §

<-->CC1

<-->RD1
==->unused (out)
-=>unused (out)
—-->unused (out)
-->AUTH_RESB
-=->unused (out)

<-=>SLVSCL

Pin31

“SNK_DRV” is connected to only LED on this board.
“unused (out)” should be selected for the pin’s function is not assigned.

SMBus Master and AUTH_RESB should be assigned if enable authentication feature.
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6) Set following authentication feature if setup the board as “Authentication Responder”.

(This setting is only needed to use USB Type-C™ Authentication feature.)

ik PDC-Image Generator - Snk_Responderrprix®
FilefF)  Tool(T)

General  Pin PDC  Auth Gonf

Help(H)

Product : | RIADIGOIQFNID  «

Application : Sink-only

[#- Commaon

i Sink Capability

-- Part IO zetting

.. Protection setting
Authentication Configuration
Ihitiator check target

; Thitiator Search Settings
L. Detail Setting

Authentication Configuration

Dift Parameter Setting

* Auth Mode Internal

Unit

Auto Interanally hitiator | Dizable

~" Description i’ Message i’ All

Select Authentication Responder feature.

7) Make HEX file, then program it by Renesas on-chip debugging emulator.

-> Refer to Chapter 7
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7. Program flash memory data
7.1 Renesas on-chip debugging emulator

The Renesas on-chip debugging emulator can update the flash memory in the PDCs. The procedure is as

follows.

1. Install Renesas Flash Programmer V3 (RFP) to your PC. The application can be download from

Renesas Web site. The free-of charge Edition can be used.

2. Connect Renesas on-chip debugging emulator to CN3 on the board.
3. Connect the emulator to USB port of the PC.

Figure 7-1 Board connection for programming by on-chip debugging emulator

E1, E2, E2-Lite, E20
On-chip
Host PC Debugging
USB2.0 Cable Emulator | User Interface
(Std-A to micro-B) Cable e
o W@
RTK-251-DRPEVB

4. Execute the “Renesas Flash Programmer V3.xx.
5. Create a “New Project”.
6. Select the “RL78” in the “Microcontroller’-list box, input an arbitrary name in the “Project Name”
7. Select your on-chip debugging emulator product in the “Tool’-list box.
8. Click the “Tool detail” and select the 3.3V in the Power Supply if supply a power to the RTK-251-

DRPEVB board from the on-chip debugging emulator, then click “connect”.

s Create New Project - =

Project Information

Microcontroller: RL7& v

Project Mame: |E2Lite—lPowerEank3 |

Project Falder: |G:¥Users¥a5032?DE¥DocumentS¥RﬁnesaS Fla:| Browse...

Communication

Tool: | E2 Lite ~ Interface: 1 wire UART [] wide Valtaee

Toal Details... Mum: AutoSelect Power: 3.3V

Connect Cancel

R19ANO059EJ0140 Rev.1.4
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9. Below window appears if new project is created correctly.

B Renesas Flash Prograrmmer V3.01.00 (Free-of-charge Edition)

File  Device Information  Help

Project Information
E 2Lite-1Power Bank 3 rpj
D720251

Current Project:

Microcontroller:

Program File

Operation  Cperation Setting  Block Setting Flash Option - Gonnect Setting Unique Gode

Bromsze...

Flash Operation

Erase > Program > Werify

Start

Emulator's supply power : 3.3\

Emulator's firmware version: 3.00.00.007

Connecting to the target device

Cluery the device information.

Device Mame : D720251

Code Flash 1 (Address : 0x00000000, Size: 64 K, Erase Size : 1K)

Digconnecting the tool
Operation completed.

Clear statug and mezzage

10. Specify a file to update in the “Program File” of the “Operation”-tab.

e Renesas Flash Programmer V3.01.00 (Free-of-charge Edition)

File  Device Information  Help

Froject Information
Current Project: E2Lite- 1PowerBank 3rpj
Microcontraller: D720251

Frogram File

Operation  Operation Setting  Block Setting Flash Option  Gonnect Setting  Unique Gode

Di¥wuork 14¥20190227¥1PB S hex

| [ Browse.. |

Flash Operation

Eraze >» Program »> \erify

Start

CRC32 - 3CD54486

Emulator's supply power : 3.3

Emulator's firmware version: 3.00.00.007

Cornecting to the target device

Guery the device infarmation

Device Mame : D720251

Code Flash 1 (Address : 0x00000000, Size: 64 K, Erase Size: 1K)

Digconnecting the tool
Operation completed.

Clear status and meszage
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11. Check the “Erase”, “Program” and “Verify” in the “Operation Settings”-tab

¢ Renesas Flash Programmer V3.01.00 (Free-of-charge Edition)

File  Device Information  Help

Operation ;Operation Setting | Block Setting  Flash Option  Connect Setting  Unique Code

Ciommand Eraze Cption

Erase Selected Blocks ~
Erase pod
Proeram 55 Program & Werify Option

Fill 0:FF

[] Proeram Flash Option h L Fill b

[] Erase Before Program
[] Checksum pod

erify in the device
Werify 3>

Checksum Type
16bit subtractive method

Emulator's supply power : 584

Emulator's firmware version: 3.00.00.007

Gonnecting to the target device

Guery the device information.

Device Mame : D720251

Code Flash 1 {Address : 0x00000000, Size : G4 K, Erase Size: 1 K}

Dizconnecting the tool
(Operation completed.

Gilear ztatuz and meszaee

12. Confirm all area are checked in the “Block Settings”-tab.

¢ Renesas Flash Programmer V3.01.00 (Free-of-charge Edition)

File  DeviceInformation  Help

Operation  Operation Setting  Elock Setting  Flazh Option  Gonnect Setting  Unique Gode

Feeion Start End Size

=] D720251

Eraze PV Al

Emulator's supply power : 3.3

Emulator's firmmware version: 3.00.00.007

Connecting to the target device

Guery the device information

Device Mame : DY20251

Gode Flash 1 (Address : (00000000, Size: 4 K, Erase Size: 1K)

Disconnecting the tool
Operation completed.

GClear ztatus and mezsaege

R19ANOO59EJ0140 Rev.l.4
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13. Click the “Start” if you start programming a flash memory data

s Renesas Flash Programmer V3.01.00 (Free-of-charge Edition)

File  Device Information  Help

Project Information
E2Lite— 1Power Bank 3 rpj
D720251

Current Project:

Microcontroller:

Program File

Operation  Operation Setting  Block Setting  Flash Option  Connect Setting  Unique Code

De¥work 14¥20190227% 1PB 3 hex

|| Erowsze.. |

Flazh Operation

Erase »> Program »> \erify

Start

GRGA2: 3CGD5448E

Emulator's supply power @ 380

Emulator's firmware version: 3.00.00.007

Connecting to the target device

Guery the device information.

Device Mame : D720251

Code Flash 1 {Address : 0x00000000, Size: 64 K, Erase Size: 1K)

Disconnecting the tool
Operation completed.

Clear ztatuz and messaege

14. The “OK” is indicated if program is completed successfully.

s Renesas Flash Programemer ¥3.01.00 (Free-of-charge Edition)

File  Device Information  Help

Project Information
E2Lite=1PowerBank 3rp)
L720251

Current Project:

Microcantroller:

Program File

Operation  Operation Setting  Block Setting  Flash Option  Gonnect Setting  Unique Code

D¥work 142019022 7% 1PES hex

Browse..

Flagh Cperation

Eraze > Program »» Verify

GRGI2: 3CGDo4436

Start

OK

ik iting data to the target device

[Code Flash 1] 0x00000000 - 0x0000FBFF  size : 63 K
Werifing data
[Code Flash 11 000000000 - 0x0000FBFF  size : 63 K
Dizconnecting the tool
Operation completed.
Clear status and message
R19AN0059EJ0140 Rev.1.4 Page 36 of 40
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7.2 Renesas USB Power Delivery Flash Writer

The Renesas USB Power Delivery Flash Writer can update the flash memory in the PDCs. The procedure on
the PDC-IMGGEN is as follows.

1. Connect RTK-251-DRPEVB to AC adapter.

2. Connect USB Power Delivery Flash Writer to Host PC and make sure that it is detected by Device
Manager.

3. Connect USB Power Delivery Flash Writer to RTK-251-DRPEVB.

Figure 7-2 Board connection for programming by USB Power Delivery Flash writer

ET-D720251-0005

USB-C Cable J
(Cto C)

USB Power
Host PC Delivery
USB2.0 Cable Flash Writer
(Std-A to micro-B)

AC adapter

4. Open command prompt, then execute below command.

Check the board is recognized from flash writing application below.
wpdcfw /fwver

Program data to the board by below command.

wpdcfw /write standard.hex /target

R19ANOO59EJ0140 Rev.l.4 Page 37 of 40
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The PDC-IMGGEN can program flash data without making hex file by following procedure.

After setting all parameters,
1. Click “ROM WRITE” icon in PDC-IMGGEN. then PDC detection sequence starts

% PDC-Image Generator - Untitled*
File(F) Tool(T)  Help(H)

Genera(l Pin PDC  Auth Conf
| Write ROM Data

Product : (
Application : DRP (RAA489300) [

;
Source Capability
Sink Capability
3} Port O setting
Protection setting
Voltage Regulator Settings

I VOV TS SO\ SRSy SNy . SRR S

2. After detecting PDC, “Select PDC” window pops up. Select “R9A02G011(Target Device 0)”

% Select PDC b

Detected PDOs:
- USB-Bridee
20202501 1{ Tareet Device )

[0]:4 Cancel

3. Click “OK". Reading PDC sequence starts.

W Select PDC *

Detected PDCs:
(- USB-Bridee ]

° Cancel

R19AN0059EJ0140 Rev.1.4 Page 38 of 40
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4. After reading PDC sequence, firmware file select window pops up. Then, select PDC firmware
(PDC_12xx.hex).

W Specify firmware file X
« . P » PC > Windows (C) » FW v o o
EE - HLWIALY- = @ @
28 B =5am & $4%

€| File Name .hex 2017/10/20 18:10 HEX J7A )l 131KB

Intel HEX File(".hex)

e —
e G
—

Cancel

5. After file opens, FW comparative result pops up. Check whether new data is appropriate, then
click OK.

¥ Difference between tool and device O e

"General™tab

Common

Target Device 0 | New Data

—Ver=sions

Target Device 0 | Hew Data

| Parameter Version 0xF114 0xF113

Source Capability

Target Device 0 | Hew Data

| Source Maximum Power | 60000 mW | 53500 mW
| Humber of Fixed Source Capabilities | 5 hd
o

6. After confirming the action to be performed, click “YES”. Start writing FW.

Confirmation

o Are you sure to write ROM Data?

| YESM) ] JNOMN)

R19ANOO59EJ0140 Rev.l.4 Page 39 of 40
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7. Finished

o Write ROM Data successfully.

OK

R19ANO0OS9EJ0140 Rev.1.4
Sep. 30, 2021
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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 LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi (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 V. (Max.) and Viu (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 LS| 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.



Notice

1.

10.

11.

12.

13.
14.

(Notel)

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)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

USB Type-C™ and USB-C™ are trademarks of USB Implementers
Forum. Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered trademarks are
the property of their respective owners.

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

(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/.

© 2021 Renesas Electronics Corporation. All rights reserved.
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