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USB Power Delivery Controller PDC-IMGGEN Application Note

1. Overview

The Flash memory image data generator (hereafter PDC-IMGGEN) is a software tool that produces Flash
memory image data for the Renesas USB Power Delivery Controller (R9A02G011).
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1.1 Features

® Customize several parameters for your system.
® Generate Flash memory image data

1.2 Related Documents
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.

® Universal Serial Bus Power Delivery Specification Revision 3.0

R9A02G011 Data Sheet: R19DS0088EJ

R9A02G011 User’'s Manual- : TBD

R9A02G011 Application Note, Flash memory Programming Guide: TBD

Renesas USB Power Delivery Controller Flash memory image data programming software
User’s Manual: TBD

Renesas Flash Programmer V3.01: R20UT3766E

E1/E20 Emulator User’s Manual: R20UT0398E

E2 Emulator Lite RTEOTOO02LKECEOOOOOR User’s Manual: R20UT3240E
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USB Power Delivery Controller

PDC-IMGGEN Application Note

1.3

Operating environment

1.3.1 Hardware environment
(1) Host PC

Processor: 1GHz or faster

Main memory: At least 1 Gbyte

Display: Resolution of 1,024 x 768 or higher and 65,536 or more colors
Interface: USB 2.0

1.3.2 Software environment
(1) OSs supported

® Windows 7 (32-bit and 64-bit)
®  Windows 8.1 (32-bit and 64-bit)
®  Windows 10 (32-bit and 64-bit)
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USB Power Delivery Controller PDC-IMGGEN Application Note

2. Generating Flash memory image data

1) Install by using installation program which is provided from Renesas Web site.

2) Download firmware data from Renesas website, then copy it to your folder.

3) Execute ROMImgeGen.

A shortcut icon is available after the program is installed.

4) The “Project Wizard” is opened. If you select “Create new project”, several projects will be available. Please select a
suitable project for your system.

Following are the guidelines to select a project, in accordance with the user’s manual.

Section 4.1 (Source only) -> ET-D720251-0004B (Source Only)
Section 4.2 (DRP) -> ET-D720251-0007 UFP (Dual Role Power/UFP)
Section 4.3 (Slink only) -> ET-D720251-0006 (Sink Only)
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USB Power Delivery Controller

PDC-IMGGEN Application Note

Project Wizard

Create new project:

ET-D720251-0004B (Source Only)

ET-D720251-0004B (Source On

)
ET-D720251-0007 UFF (Dual Role Power/UFP)
ET-D720251-0007 DFP1/DFP2 (Source/DFP)
ET-D720251-0008 (Sink./DRD)

< Back I Finish I

Cancel

5) After a new window appears, specify firmware by the “load” button. Edit parameters, then save your project.

%

ROM Image Generator - Untitled

-1

File VYiew Help

=1~

| Sink Capability I Timer setting

Product: RSAD2G011 32pin
Application: ET-D720251-00086 (Sink Only)

—Version

Load firmware file: |

Load... |

Version: |0.0.00

Paramater Version: |

00000

r—Vendor Information

Vendor HW Version
Vendor ID

Product ID
XID-High

KID-Low

becdDevice

Ox01
0x0458
Ox0251
0x0000
0x0000
0x0100

—Common PDO

USB Communications Capable: 1:Capable

ISB Suspend Supported:

(:not apply the USB rules for suspend.

Mo USB Suspend:

0:Disable

L[]«

rID Header YDO

[~ Data Capable as USB Host
| Data Capable as USB Device

UFP Product Type: |010:PDUSB Peripheral

™ Modal Operation Supported

L«

DFP Product Type:

IUOO:Undeﬁned

-

L
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USB Power Delivery Controller PDC-IMGGEN Application Note

. ROM Image Generator - Untitled = =
File VWiew Help
DEdw ?

General | Sink Capability I Timer setting

Product: RSAD2G011 32pin
Application: ET-D720251-0006 (Sink Only)

—Version

Load firmware file: IMain_D033.hex

Version: p.0.33
Paramater Version: | 0x0000

—Vendor Information

Vendor HW Version
Vendor ID

Product ID
XID-High

XID-Low

bedDevice

0x01
0x0458
0x0251
Ox0000
Ox0000
0x0100

—Common PDO

|ISB Communications Capable: 1:Capable

USB Suspend Supported: 0:not apply the USE rules for suspend.
Mo USE Suspend: 0:Disahle

L[]l

r—ID Header VDO
[~ Data Capable as USE Host
¥ Data Capable as USE Device

UFP Product Type: |010:PDUSE Peripheral |
™ Modal Operation Supported

DFP Product Type: |000:Undeﬁned LI
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6) After you have saved the project, you can generate Flash memory image data.

& ROM Image Generator - 0006.rprj = =
File | View Help

Mew Project Ctri+M

Open Project... Ctrl+0

Save Project Ctrl+s  |° I

Save As Project...

Generate ROM Image Data... |

1 D\test2\0006.rprj LTI S
Exit .
Ox0000
I
—Vendor Information
Vendaor HW Version | ox01
Vendor ID | %0458
Product ID | 0x0251
¥ID-High | 0x0000
KID-Low | %0000
brdDevice | 0x0100
—Commaon PDO

USE Communications Capable: 1:Capable

USE Suspend Supported:
Mo USB Suspend:

0:not apply the USE rules for suspend.
0:Disable

KN

—ID Header VDO
[~ Data Capable as USE Host

[¥ Data Capable as USB Device
UFP Product Type:

|010:PDUSE Peripheral

L

[~ Modal Operation Supported
DFP Product Type: IUUU:Undeﬁned

-
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The data type should be specified by Intel Hex files normally. Save the file, and write it to ROA02G011 with Flash

writer (Renesas E1 Emulator, E2 Emulator Lite or Power Delivery Flash Writer).

-

+ . b ThisPC » Work (D) » test2

Organize + New folder

~
[ Favorites Narne

Bl Desktop
& Downloads

=, Recent places

1M This PC
i Desktop
| Documents
& Downloads
o Music
=| Pictures
H Videos
&y Windows8.1(x36)
a Work (D)

&
‘M Network .

Save As

Date modified Type

No items match your search.

Search test2

File pame: m

Save as type: | Intel Hex Files (*.hex)

= Hide Folders

Cancel
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USB Power Delivery Controller PDC-IMGGEN Application Note

3. Parameter settings

Several parameters can be changed for your system.

3.1 General tab

Three VDO’s (ID Header VDO, Cert Stat VDO and Product VDO) which are returned for the “Discover Identity”
command can be changed with “General” tab.

% ROM Image Generator - 0006-0002.rpr] o] & )
FEile View Help

DzEw| %

General | Sirk Capability | Timer setting

Product: RSAD2G011 32pin
Application: ET-DF20251-0006 (Sink Only)

Version

Load firmware file: |Main_D[134.hex Load...

Version: ID.0.34
Paramater Yersion: | 0x1234

Vendor Information

Vendor HW Version
Vendor ID

I %56

| 0% 7594
Product ID | 0xBCDE

|

|

I

XID-High 0xF013
XIDLow 0x5798
OxDF24

bedDevice

Common PDO

|JSB Communications Capable; | 1:Capable

USE Suspend Supported: |D:n0t apply the USE rules for suspend.
Mo USE Suspend: |D:Disahle

Lelle e

ID Header VDO
[~ Data Capable as USB Host
| Data Capable as USB Device

UFP Produict Type: |010:PDUSB Peripheral -
I Modal Operation Supported

DFP Product Type: |E|E|D:Llncleﬁned -

L

Kl

(1) Version
It is necessary to load firmware.

Please select a firmware program file by clicking Load button. After it is loaded successfully, its version is shown on
the utility.

Parameter version can be specified to maintain your parameter’s revision.
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(2) Vendor Information
i) Vendor HW Version (Hexadecimal)

HW version can be specified to maintain your parameter’s revision.

ii) Vendor ID (Hexadecimal)
Set value for “ID Header VDO[15:0]”.
The Vendor ID field shall contain the 16-bit Vendor ID value assigned to the vendor by USB-IF.

iii) Product ID (Hexadecimal)
Set value for “Product VDO[31:16]".

iv) XID-high (Hexadecimal)
Set value for “Cert Stat VDO[31:16]”.

v) XID-low (Hexadecimal)
Set value for “Cert Stat VDO[15:0]”.

vi) bcdDevice (Hexadecimal)
Set value for “Product VDO[15:0]".

(3) Common PDO (Binary)
i) USB communication capable
Set value for “fixed PDO[26]”.

ii) USB suspend support (Binary)
Set value for “fixed PDO[28]”.

iii) No USB suspend (Binary)
Set value for “RDO[24]”.

(4) 1D Header VDO
i) Data Capable as USB Host (Binary)
Set value for “ID Header VDO[31]".

Set to one if the product is capable of enumerating USB Devices. Set to zero otherwise.

ii) Data Capable as USB Device (Binary)
Set value for “ID Header VDO[30]”.
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June 16, 2016 RENESAS



USB Power Delivery Controller PDC-IMGGEN Application Note

Set to one if the product is capable of enumerated as USB Devices. Set to zero otherwise.

iii) UFP Product Type (Binary)

Set value for “ID Header VDO[29:27]".
000b — Undefined

001b — PDUSB hub

010b — PDUSB peripheral

011b .. 100b — Reserved, shall not be used
101b — Alternate Mode Adapter (AMA)
110b .. 111b — Reserved shall not be used.

iv) Modal Operation Supported (Binary)
Set value for “ID Header VDO[26]”.
Set to one if the product supports Modal Operation.

Set to zero otherwise.

v) DFP Product Type (Binary)

Set value for “ID Header VDO[25:23]”.
000b — Undefined

001b — PDUSB Hub

010b — PDUSB Host

011b — Power Brick

010b — Alternate Mode Controller (AMC)
101b .. 111b — Reserved, shall not be used.
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3.2 Source Capability tab

4l ROM Image Generator - 0004B-0001.rprj o] @ ==
File View Help
O=EH = 7
General 5 | Timer setting
PDO type: Fixed supply
Maximum Power: [ &0000 it
Source Capability Count: |5 j
Source Capability 2
Voltage: | g000 mY
Peak Current: |DU: equals I0C (default) ﬂ
Source Capability 3
Valtage: | 12000 mV
Peak Current: |IZID: equals I0C (default) j
Source Capability 4
Voltage: | 15000 mY
Peak Current: |DU: equals I0C (default) ﬂ
Source Capability 5
Valtage: | 20000 mV
Peak Current: |IZID: equals I0C (default) j
(1) Maximum Power (Decimal)
Set value for source maximum power.
(2) Source Capability Count
Select “Source Capability” count.
(3) Source Capability n (n=2,3,--5)
Set voltage and select peak current value.
i) Voltage (Decimal)
ii) Peak Current (Binary)
ICTS2-1SG-16-5007 Rev. 0.10 Page 12 of 20
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3.3 Sink Capability tab

PDO type: Fixed supply
Maximum Power | 0000 mw

4 ROM Image Generator - 0007UP-0001.rpr] o] @ [«
File View Help
D= m 7
General | Source Capability ~ Sink Capability = setting

Sink Capability 2

Sink Capability count: | 5 ﬂ

Sink Capability 3

Voltage: | 2000 mY
current; | 1000 MA
GiveBadk Flag: |M.-'-D( ﬂ

Sink Capability 4

Voltage: | 12000 my
current: | 1000 MA
GiveBack Flag: |M.-'-D( j

Sink Capability 5

Voltage: | 15000 mV
current; | 1000 mA
GiveBack Flag: |MA\{ j

Voltage: | 20000 my
current; | 1000 mA
GiveBack Flag: |M.-53{ j

(1) Maximum Power (Decimal)

Set value for sink maximum power.

(2) Sink Capability count
Select “Sink Capability” count.

(3) Sink Capability n (n=2,3,--5)

Set voltage, current and select peak current value.
i) Voltage (Decimal)

ii) current (Decimal)

iii) GiveBack Flag (Select MAX or MIN)

MAX: Flag=0, MIN: Flag=1

ICTS2-1SG-16-5007 Rev. 0.10
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3.4 Timer setting tab

% ROM Image Generator - Untitled o @ (3]
File View Help
== %
General | Source Capability | Sink Capability ............. Tl ITIEI'SE'CUI'IQ

Source Timer Setting
Off | 1 ms
Current Change | 10 ms
DeadTime Fall | 1 ms
DeadTime Rise | 1 ms
Sink Timer Setting
Barrel Gap 1 ms
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(1) Source Timer Setting

A power delivery controller which operates as a power source controls its GPIO pins to change VBUS voltage and
current as in the below figure. Several timing parameters can be changed by this software.

W
nf

VBUS \

SRC_DRV

SRC1_DRV

SRCn_DRVY

SRCm_DRY

DISCHG

-
] - - L o *

Dead time bad time SrcOff
Hize Fall

[

The GPIOs to control power are assigned to each project. Please refer to document for each reference board.

i) Src Off (Decimal)
Duration time between disabling “SRC1_DRV” and enabling “SRCn_DRV”.

ii) Current change (Decimal)

Operation wait time after current capability was changed.

iii) Dead time fall (Decimal)

Duration time between disabling old voltage signal and enabling new voltage signal (new voltage < old voltage).

iv) Dead time rise (Decimal)

Duration time between disabling old voltage signal and enabling new voltage signal (new voltage > old voltage).
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(2) Sink Timer Setting

A power delivery controller which operates as a power sink controls its GPIO pins to receive power from VBUS or
other DC input (“barrel”). The waveform is described in the below figure . Several timing parameters can be changed
by this software.

BRL_DET

BRL_DRV

ACKn

ACKm

SMNE_DRV

DISCHG

'3
v
F
Y

BRL BRL
Gap Gap

The GPIOs to control power are assigned to each project. Please refer to document for each reference board.

i) Barrel Gap (Decimal)

Duration time of enabling “BRL_DRV” signal after disabling “SNK_DRV”” when “BRL_DET” is enabled, or enabling
“SNK_DRV” after “BRL_DRV” when “BRL_DET” is disabled.
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All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

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

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI,
and an associated shoot-through current flows internally; malfunctions can occur due to the false
recognition of the pin state as an input signal. Unused pins should be handled as described under
Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access

these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group but
having a different part number may differ in terms of the internal memory capacity, layout pattern,
and other factors, which can affect the ranges of electrical characteristics, such as characteristic
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a
product with a different part number, implement a system-evaluation test for the given product.




Notice

1. 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 of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the use
of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard"” and "High Quality". The recommended 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; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor 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 damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, 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,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

1

=

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

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

12.

N

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

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