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Introduction

The digital potentiometer evaluation USB kit provides
you with a tool for evaluating the operation of many
kinds of different Digitally Controlled Potentiometers
(DCPs). It includes a USB2DCP interface board also
called a motherboard, DCP evaluation software, and a
DCP evaluation board also called a DCP Daughter Card.
The DCP Evaluation Kit provides a platform for evaluating
all functions and features of DCPs and supports 12C, SPI,
UP/DOWN, and Push Button interfaces. The 2-piece
construction (using a motherboard and a daughter card)
enables remote control operation of a DCP from PC
through the USB port.

Installation of the DCP Evaluation Software
and USB Drivers

The DCP evaluation software and USB drivers have to be
installed on a PC running Windows
NT/2000/XP/Vista/7/8/10 Operating System before
connecting the USB2DCP interface board to the USB
port.

e The DCP Evaluation software can be downloaded
from the Renesas Website.

e Run the Renesas_DCP_ Installer VXXX.exe
executable file.

= When the installation wizard appears, click Next.
= Click to agree to installation.

* The following windows lets you know that the
installation program placed the DCP evaluation
software in C:\USERS\PUBLIC\Renesas\DCP_ VXXX,
and that you can have the installation wizard create
a desktop icon for easy access to the software.

= After the software has been installed, plug the
USB2DCP board into the USB port and let Windows
set up a driver for the new hardware.

Overview and Operation of the
DCP Evaluation Platform

Hardware Overview

USB2DCP INTERFACE BOARD (MOTHERBOARD)

The motherboard provides the interface between a PC
and DCP evaluation board (daughter card), as shown in
Figure 1. A USB cable, with type A and B connectors on
each end, is required to plug the board into a PC
(schematic of USB2DCP board in Appendix A). The
USB2DCP board is powered from the USB port. It
contains a microcontroller (U1) with USB interface (J1)
for communicating with the PC, and 1/0 pin connector
(J2) to supply power and communicate with the DCP
daughter card.

The mother board also provides power to the daughter
card either from the USB port or from an external power
supply through the adjustable voltage regulator (U4). An
external power supply can be connected to JP2 (+6V)
and JP3 (GND) hookup pins. A JP5 jumper allows the
selection between USB or external power. An on-board
inverter (U6) generates negative voltage from U4 output.
Both positive (VCC) and negative (V-) outputs are
controlled through the Graphical User Interface (GUI) of
the DCP evaluation software.

The U2 MUX minimizes the number of J2 pins by
mapping selected interface to the daughter card
connectors J2 and JP6. The J2 and JP6 mapping is fully
compatible with previous generation of DCP evaluation
boards, such as the XLABVIEWO1 board. The voltage at
VINO, VIN1, VIN2, and VIN3 pins of JP8 can be measured
through the onboard ADC. Usually these inputs are wiper
outputs from the daughter card. Note: The ADC can
measure only positive signals from OV to 5.5V; negative
inputs are blocked out by Schottky diodes D3~D6.
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FIGURE 1. DCP EVALUATION PLATFORM
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DCP Evaluation Board (Daughter Card)

Each DCP daughter card is different, but typically
contains one DCP device, one or two connectors to attach
to the mother board, and a DCP terminal header allowing
different terminal configurations, such as connection to
VCC, GND, V-, or to each other.

For example, the ISL223x3 daughter card (shown in
Figure 2) has a JP1 male connector to match with the J2
female connector of the mother board to provide VCC,
V-, GND, and I2C interface signals to the DCP. The JP6
male connector provides wiper outputs back to the
mother board through the matching JP8 to be measured
and displayed on the GUI, or measured from the terminal
header JP2. The DCP terminals RHi, RWi, and RLi can be
left open, or connected to VCC, V-, each other or external
circuitry by using jumpers. The VCC power is supplied
through the JP3 jumper from the motherboard. The JP3
header also allows measuring power consumption of the
DCP by connecting an ammeter between the JP3.1 and
JP3.2 pins instead of a jumper, or use an external power
supply connected to JP3.2. An external negative power
supply can be used by connecting to JP4 header. In this
case, the CB1 shunt should be removed from the board.
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FIGURE 2. 1SL223x3 DCP DAUGHTER CARD

DCP Evaluation Software

Software Overview

When the DCP evaluation software starts, the Connect
Hardware as Shown, then select Option window
appears and you can select the appropriate interface

shown in Figure 4 on page 3 and Figure 1 on page 1,
respectively. Select either 12C, SPI, Up/Down, or
Push Button interface.

The product demonstration GUI automatically appears
when the interface is selected as shown in Figure 5 on
page 3. It starts up with the Manual Setup window,
where you can choose items such as a number of taps,
number of DCPs in package (such as single, dual, or
quad), slave address, address pin settings AO—A4,
enable or disable VCC, and V- outputs.

There are convenient initial setups available for Renesas
supported 12C and SP1 DCPs from the Device Select
pull-down menu, located on the menu bar, -> Parameter
file as shown in Figure 3.

@J Renesas [2C DCP Evaluation
Device Select  Script Execution  About
12C Parameter File t
[
15L22316 |
15L22346 { @ ocecc
15L22343 Bar— | Addre
I5L95311 L A
Ten =1 I | ! &

FIGURE 3. 12C and SPI1 DEVICE SELECT PULL-DOWN

All executable functions are separated by individual
frames that provide more visibility and convenient. All
white text boxes have either a pull-down menu,
selectable, or type-in capability. Type-in capability means
that you can type in a new value, hit the Enter button on
the keyboard, or Write/Read software button, and
this data is executed by the software. Gray boxes are
read only.

The interface clock frequency for the 12C and SPI
interfaces is selectable from a pull-down menu as well.

VCC Control

To start communication with the DCP, the on-board
voltage regulator has to be turned on. The regulator
control (such as VCC Control) is located in the upper left
corner of the GUI. There are several VCC options
available in the pull-down menu from fixed to
user-adjustable. By default, VCC is set to 5V. The
negative V- voltage tracks the VCC or can be turned off.

The VCC level is automatically sampled by an on-board
Analog-to-Digital Converter (ADC) every time the VCC is
turned on or off, or can be manually sampled by pushing
the Sample VCC button.

The ADC requires calibration to receive the correct VCC
readings. The calibration procedure is shown in the
following steps:

1. Set the VCC level to 5.0V. Use an external voltmeter
to measure the actual VCC output and record its
reading as Measurel. Write down the ADC reading

from a pull-down menu and view an image of the DCP as Read1l.

evaluation platform and how it should be connected, as
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2. Set the VCC level to 3.0V. Write down the voltmeter
reading as Measure2 and the ADC reading as Read2.

3. Calculate the ADC Gain as

. Measure1—Measure2
= EQ. 1
Gain = 2x R ead1 Read2 Q-1

E Renesas DCP Devices Evaluation Software Main Startup Menu
About

. Enter the new Gain value and repeat the

measurement starting at Step 1.

. The ADC Offset = Measurel - Readl. The calibrated

Gain and Offset values can be written down directly on
the USB2DCP motherboard and should be used for
correct readings.

‘;{ENESAS Connect Hardware as Shown, then select Option

Ll Device Selection

Device Selection
DCP Devices

12C
SPI
Up {Down
Push Button

Motherboard

j <~ Select Option

R
»
140

[

FIGURE 1. DCP EVALUATION PLATFORM

NOTE: Green lights indicate that USB2DCP board is attached and communication is established.

FIGURE 4. DCP DEVICE SELECTION WINDOW

Renesas 12C DCP Evaluation
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& of a0 Set Wiper Pasirion Set Wiper Position
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FIGURE 5. 12C INTERFACE PRODUCT EVALUATION WINDOW, MANUAL SETUP
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Set Wiper Position in 12C and SPI interfaces

The wiper position can be set by moving the slider or by
typing in a hex or decimal value in the corresponding text
box, see Figure 5 on page 3. Software automatically
reads back the wiper register if the Auto Read box is
checked out. Each DCP channel has its own wiper control
and read capability. Set the wiper position in the
Up/Down and Push-Button Interfaces

Set Wiper Position in Up/Down and
Push-Button Interfaces

To move the wiper in an up or down direction, enter the
number of counts in corresponding text box as shown in
Figure 6 and push the Up or Down button.

Script Execution

The DCP evaluation software allows multiple commands
to be executed, which were written in sequence in a
script file. A script file is a text file written in Notepad or
other simple text editing programs. There are some
examples of script files provided for your convenience,
that can be opened by following Script Execution >

File > Open Script File from the menu bar. Script files
can be executed only in 12C and SPI interface product
windows. Script execution is not supported for Up/Down
and Push-button DCPs.

12C Script File

The structure of the command line for the 12C interface is
a Slave Address followed by a Register Address, Write
Data, Read Data, and Comments. The data in the
command line is separated by a comma without spacing.
All spaces are ignored.

The Slave Address should be written once at the
beginning of the command sequence, starting with an
acute symbol and letter A. For example, ‘AAO for Address
AO or ‘A50 for Address 50. This slave address is used for
all lines below in the sequence until the next address line,
if a script file is written to communicate with several
DCPs on the bus. Comments must start with the number
sign (#) followed by any ASCII symbols.

[E® Renesas UD (Up / Down) DCP Evaluation — O ®
About
RENESAS [ g Manual Setup Rt
GETNEET
YL Control DCP Davice Tupe Up / Down Digital Potentiometer Control
" On . AF {+ i,
(v 0Off Direct Up /Dawn Bit Control DCP #1 Increment / Decrement DCP #1 End Sequence
¥ JCS1 &
5.0 hd St
v ANC & B
Update VOO | Upe Revs ®
000 WCCVals No Stare
Sample VEL Set All High | Sample | [~ /CS1 SetHigh after Inc/Dec Store)
4D Calibration Enter the number of taps
Ditset Giain wiper is going to Up or Down
0.00 20
W Minusz Contral
" On 4
(o Off o Track s _ _TABLE 1. M_ODE SELECTION ¥inD-Vin3 Analog Inputs Sample
cs INC wo MODE
- - 0 0000 _Semk |
12 L o _ H Wiper up
L T L Wiper down 1 0.000 m
=8 H X Store wiper position 2 o000 Sample
H k X Standlyy ot it
k st ) 3 [ 0000  Sempe
= L X Mo store, return to standby
H H X Standby
T L. H Wiper up one position
{not recommended)
T L L Wiper down one position
{not recommended)
FIGURE 6. UP/DOWN INTERFACE PRODUCT EVALUATION WINDOW
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Digitally Controlled Potentiometer (DCP) Evaluation USB Kit

The Write Data or Read Data can be omitted for Read
only or Write only operation. For example:

« 00,55, #write 55 to address 0 without reading back

e 00,55,55 #write 55 to address 0, then read back
from address 0. The read data will be compared with
55

= 00, ,55 #read from address O and compare result
with 55

The wait command starts with the acute symbol followed
by a letter w and a number that represents waiting time
before execution of the next command in milliseconds.

For example, ‘w1000 #delay for 1000ms. The script
execution window is shown in Figure 7.

Successfully executed commands are highlighted by a
green color, while non successful command or
unexpected returned values are highlighted by a red
color. A script file can be executed at once, or put in a
loop by pressing the Run All Steps or Loop Count
buttons in the upper right corner of the Script Execution
Window. The actual read data can be stored in an
updated script file by specifying a path and pressing the
Write to Disk button.

€ [ ISL22316_Testlbt ] Seript IC Send / Receive — O *
File
[IC - Script Load 7 Execute Seript Cantrol
e USER s of 3 Reload
Run &ll Stepz | Laoop Cott ‘ [ Abart Or fail
Read Operations Loop Count | Last Load
otal  Pass Fail
3 o [ o | 15:22:41
Interrupt Status | Sorvion
B Sample [ Enable Sample nterupt Service Steps _
Expect LastRead Enable Dizable  Detect Step Start End Executing
[ooog [ — | - [ - | | - |
Line | 12C Adr | Reg Adr | Data_'wr | Data_Rd Act_Rd | Operation | Comment
0o 50 NOP HISL22316 DCP Steo and W ait
Qo2 50 MNOP HOBO0708 rgrist
[IIK] 50 NOP Script File haz a blank line
04 a0 Crnd: Set 12C adr # Default Addres: 50
005 ] 0z cn Co Reqg1'w:1 R:1 B Wwiite to ACR, Set WR active, Shutdown is off
00& R0 i} F 7F Reqg1w:1 R:1 # Wirite to \Wiper set to max and read back,
oo7 50 Crnd:Delay :1000: mSec # YW ait one secaond
008 B 00 - B RS AR # wite towiper Set to Min and read back
009 50 Crnd:Delay :1000: mSec # 'Wait one second
FIGURE 7. THE 1SL22316 SCRIPT EXECUTION EXAMPLE
AN1555 Rev.1.00 Page 5 of 10
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SPI Script File

The structure of the command line for SPI interface is
slightly different than for 12C. The first executable
command should be an acute symbol followed by letters
SPIO (such as ‘SPI0). All the following commands start
with the comma followed by data bytes. The total
number of data bytes is limited to 32 for this application.
Comments must start with the number sign (#) followed
by any ASCII symbols. The acute symbol followed by the
ENDM (‘ENDM) indicates the end of the script.

Command Examples for 1SL224x4 Family
(2 byte Write, 4 byte Read operation), see Figure 8.

,60C0O #Write COh into the ACR register to set
volatile #operation

,CO5A #Write 5Ah into reg. O

,80000000, XXXXXX5A #Read from reg. O and
compare #with the anticipated data of 5Ah.

where the X symbol represents ignored by test.

Command Examples for 1SL224x6 Family
(3 byte Write, 3 byte Read operation) are as follows:

,50C8CO0 #Write COh into the ACR register, reg. 8, to
set #volatile operation

,50CO7F # Write 7Fh into reg. O

,50B000,XXXX7F #Read back from reg. 0 and
compare with #the anticipated data of 7Fh

The script file can be used for programming DCPs in
daisy chain configuration. The DCP Evaluation software
supports up to eight daisy chained devices. The example
of daisy chain programming is shown in Figure 9.

Note: Not all SPI DCPs have daisy chain capability.

O [ 15L224xd Testl.bt ] Seript IC Send / Receive - a e
File
o Script Control
’|I5£D Script LDLT:BI.Execu: ’_ o« 5 Feload
Flan &0 teps | Loop Cont | I~ Abort On i
}T Fiead Operations Loop Count Last Load
otal  Passz Fail
Interupt Status - F -
Sample |~ Enable ntermupt Service Steps
:xpect ljLaschaat:I Enab%ble Detect Step Start End Exacuting
fooo0 [~ [ = [~ [ - | |
Line | 12C Adr | Feg Adr | Drata W | Data_Rd Act_Rd | Operation | Comment
oo 50 WOP HISL224x4 DCP Step MY wiite & W ait
ooz 50 HOP #102809 pkurtsevoy
003 SPI Crmd:Set SPI Comm
oo4 B0 MOP Script File has a blank line
o5 B0 EOCO w2 Mo Intermal Registertt Write to ACR - Set Volatle, Shutdown iz
00s a0 HOP Script File has a blank line
o7 a0 COFF W2 Mo Interal Registerl Set Wiper ta Max [FFh)
nog a0 80000000 34<B0FF - whd B4 Mo Intermal Registert Read back data #3440<FF from reg.0
nng a0 MOP Script File haz a blank line
] a0 Cooa W Mo Intermal Registertt Set wiper to Min [00h)
011 a0 80000000 448000 - whd B4 Mo Intermal Registertt Read back data #4464<00 fram reg.0
mez a0 MOP Script File haz a blank line
03 a0 CORA W Mo Intemal Registerdt write Bah to reg.0
014 a0 80000000 348008, - whd B4 Mo Intemal Registert Read back data 564504204 from reg.0
s a0 MOP Script File haz a blank line
016 50 E040 W2 Mo Irternal Registerd Write to ACH - Set Mon-volatile, shutdow
mv7 50 MOP Script File has a blank. line
s 50 C455 w2 Mo Intemal Registerdt 'Wiite 55h to NV reg.4
o9 B0 Crod:Delay :100: mSec  #'Wait 100 msec
0z0 B0 MOP Script File has a blank line
021 B0 84000000  #XB4RE - Wwid R4 Mo Interal Registerlt Read back data =x+55 from MV reg
022 a0 HOP Script File has a blank line
023 a0 BOCO W2 Ma Interal Registerd wiite to ACR - Set Yolatle, Shutdown iz
024 50 Crnd: End Main
FIGURE 8. THE 1SL224X4 SCRIPT EXECUTION EXAMPLE
AN1555 Rev.1.00 Page 6 of 10
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< [ 15L22414_3DCP_daisy_chain_Testl.bdt ] Script IC Send / Receive - O x
File
= — Script Control
JIC - Secript Load / Execute
Reload
ET vsel W | of [ B |
Fun Al Stepsl Loop Cont | [~ Abort On fail
Read Operations Loop Count | Last Load
otal  Pass Fail
T o Jo [ o | 15:45:17
Interrupt Statu | Sorvions
m Sample [ Enable S ample |  UnliemUEt SeriEe Sz .
Expect LastRead Enable Disable  Detect Step Start End Execuling
fwo [— [ - [ - | I
Line | 120 Adr | Reg Adr I [rata_wr | Data_Rd I Act_Rd | Operation I Comment
am 50 HOP #3 15122414 daigu chain orogramming
o0z SPI Cmd:Set 5P Comm
ooz 50 MOFP Script File hag a blank line
004 50 EOCOROCOE0CO [EEER Mo Intemal Redistert Wiite to ACR - Set Volatile, Shutdown is
005 50 COFFCOAACOSS _No Intemal Registertt Set wiper of DCP2 to FF, DCPY to A4 ar
006 50 200050003000 _ Ma Intemal Registertf Send Read command ta the DCPs
007 50 000000000000 MFRXAANES [ REE I No Intemal Register Get back from reg.0
(] a0 Cmd: End Main

FIGURE 9. THE THREE DAISY CHAINED 1SL22414 PROGRAMMING EXAMPLE
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Appendix A
USB2DCP Board Schemat

ic

JP4_Vpull-up

D>+3.3V

N104.

D> USB+5V

Rl [R2 |R3 | R4 | RS | R6

3.0k|3.0k| 3.0k | 3.0k [ 3.0k [ 3.0k

R 10

Pin #

SPI

[Push-Button

HEADER 6

Resistors R18 to R25, R26 & 27 are 0.5% or better

4
w2
PL3 1 20 PI3
P03 2 19 P00
NIO 3 ° o 18 NI03
ol }f
ul P0.6 4 17 PLI
/ amtneno—
22282522
SEEEEEa=
USB+5V
§ = C8051F320
Bl c1 Cl4
J FERRITE BEA] 0.IuF | 1LOuF
o
vee [—1-1 : Sa
RI3 vg
ESmontma
D- —2 00hm \__ fgsgades )/
R4
3 +3.3V<—4
D+ 0 Ohm
S
w C7 2 21,
4 6 1 LOWF | 0.1uF 5
GND © _{A® NC— “ééb""é
o NIE
USB-TYPEB S| GNDGND |—2 1 =
= Ll |3 RIS B
B() NC 1.0k D3 D4 DS D6
SN65220DBV RI6
1.0k
= BAS381 [BAS381 [BAS381 [BAS381
RI7 1.0k B> USB+SV
) HEADER 5X2
SiLabs Debug
DI ==c8 3
q| I‘ R28 30k pyg LOWF_| O.IuF
LS = vee
LED ?
Activity VCC
= R3S 100k | SR33 J_ J_
1 8 R 5 Cs C10
USB#5V Vout FAULT 15k 0.1uF | 10uF
A —
IP5 2 | i SEBN 7 SHDN vce 1
Regulator R29 3 8 6 C12|0.033uF. -
Vin Select 3.0k e e
© = 4 5 =
External Power 100F Vout  SET
+6V D2 LP3982IMM-ADJ R32
POWER PIN LED 121k
NI
N
GND Power LED =
- ¢ USB#5V =
POWER PIN = us A
. SCK  VCC 0
SDO RH —
2
R34 15k TS SDI Rw 1
TP USB+5V <——AA/ : cs RL T
USB+5V <t——A\ SHDN ~ GND ||H
R30 15k ISL224T6UFUT0Z 0.1uF
U6 B
= S capr v —2
i 1 —
33uF GND - SD
=3 | cap- ouT
LM2664M6

! Input voltage must be in range of 0V < Vin <5.5V
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Revision History

DATE

REVISION
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Aug 20, 2019

AN1555.1

Updated the DCP Evaluation Software and USB Drivers section on page 1.
Added Figure 3.

Updated Figures 4 through 7.

Added Revision History.

Updated Disclaimer.
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Notice

10.

11.
12.

(Note1)

(Note2)

Corporate Headquarters

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 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.
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.
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.

"High Quality":

"Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
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