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Preface

NOTICE TO CUSTOMERS

All documentation becomes dated, and this manual is no exception. Microchip tools and
documentation are constantly evolving to meet customer needs, so some actual dialogs
and/or tool descriptions may differ from those in this document. Please refer to our website
(www.microchip.com) to obtain the latest documentation available.

Documents are identified with a “DS” number. This number is located on the bottom of each
page, in front of the page number. The numbering convention for the DS number is
“DSXXXXXXXXA”, where “XXXXXXXX” is the document number and “A” is the revision level
of the document.

For the most up-to-date information on development tools, see the MPLAB® IDE online help.
Select the Help menu, and then Topics to open a list of available online help files.

INTRODUCTION

This chapter contains general information that will be useful to know before using the
EV64F02A Mixed Signal Data Capture Evaluation Board. ltems discussed in this
chapter include:

* Document Layout

» Conventions Used in this Guide

* Recommended Reading

* The Microchip Website

» Customer Support

» Document Revision History

DOCUMENT LAYOUT

This document describes how to use the EV64F02A Mixed Signal Data Capture

Evaluation Board to emulate and debug firmware on a target board. The manual layout

is as follows:

» Chapter 1. “Product Overview” — Important information about the EV64F02A
Mixed Signal Data Capture Evaluation Board.

» Chapter 2. “Installation and Operation” — Includes instructions on how to get
started with the EV64F02A Mixed Signal Data Capture Evaluation Board.

» Chapter 3. “Hardware Description” — Detailed information about the EV64F02A
Mixed Signal Data Capture Evaluation Board.

* Appendix A. “Schematic and Layouts” — Shows the schematic and layout
diagrams for the EV64F02A Mixed Signal Data Capture Evaluation Board.

* Appendix B. “Bill of Materials (BOM)” — Lists the parts used to build the
EV64F02A Mixed Signal Data Capture Evaluation Board.

© 2024 Microchip Technology Inc. and its subsidiaries DS50003745A-page 5
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CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description

| Represents

Examples

Arial font:

Italic characters

Referenced books

MPLAB® IDE User’s Guide

Emphasized text

...Is the only compiler...

dialog

Initial caps A window the Output window

A dialog the Settings dialog

A menu selection select Enable Programmer
Quotes A field name in a window or | “Save project before build”

Underlined, Italic text with A menu path File>Save
right angle bracket
Bold characters A dialog button Click OK

Atab

Click the Power tab

N‘Rnnnn

A number in verilog format,
where N is the total number of
digits, Ris theradixand nis a
digit.

4'p0010, 2'hF1

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Courier New font:

Plain Courier New

Sample source code

#define START

Filenames autoexec.bat

File paths c:\mccl18\h

Keywords _asm, _endasm, static
Command-line options -Opa+, -Opa-

Bit values 0, 1

Constants 0xFF, ‘A’

Italic Courier New

A variable argument

file.o, where file can be
any valid filename

Square brackets [ ]

Optional arguments

mccl8 [options] file

[options]

Curly brackets and pipe
character: { | }

Choice of mutually exclusive
arguments; an OR selection

errorlevel {0]1}

Ellipses...

Replaces repeated text

var name [,
var name...]

Represents code supplied by
user

void main (void)

{
}

DS50003745A-page 6
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Preface

RECOMMENDED READING

This user’s guide describes how to use the EV64F02A Mixed Signal Data Capture
Evaluation Board. The following Microchip documents is available and recommended
as a supplemental reference resource.

* MCHP USB-to-TCP Bridge Service User’s Guide (DS50003749)

THE MICROCHIP WEBSITE

Microchip provides online support via our website at www.microchip.com. This website is
used as a means to make files and information easily available to customers. Accessible
by using your favorite Internet browser, the website contains the following information:

* Product Support — Data sheets and errata, application notes and sample
programs, design resources, user’'s guides and hardware support documents,
latest software releases and archived software

* General Technical Support — Frequently Asked Questions (FAQs), technical
support requests, online discussion groups, Microchip consultant program
member listing

* Business of Microchip — Product selector and ordering guides, latest Microchip
press releases, listing of seminars and events, listings of Microchip sales offices,
distributors and factory representatives

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

+ Distributor or Representative

* Local Sales Office

+ Embedded System Engineer (ESE)
 Technical Support

Customers should contact their distributor, representative or field application engineer
(FAE) for support. Local sales offices are also available to help customers. A listing of
sales offices and locations is included in the back of this document.

Technical support is available through the website at:
https://www.microchip.com/support.

DOCUMENT REVISION HISTORY
Revision A (September 2024)

« |nitial release of this document.

© 2024 Microchip Technology Inc. and its subsidiaries DS50003745A-page 7
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Chapter 1. Product Overview

11

1.2

1.3

1.4

INTRODUCTION

The EV64F02A Mixed Signal Data Capture Board provides a flexible platform for
communicating with sensors using the 1°C, SPI and SQI protocols.

The EV64F02A has a USB connector to connect to a computer for device
communication. The Mixed Signal Data Capture Board device contains a PIC32MZ
micro able to communicate to two MikroE Click headers via SPI or I2C as well as a SQI
header. An onboard Power monitor, the PAC1944, allows the user to monitor the 3.3V
and 5V rails powering the Click and QSPI headers.

The EV64F02A is delivered with a bootloader that allows the user to program the MCU
via the MCHP USB to TCP Bridge Service. The Bridge Service software and user's
guide is available on the Microchip website: www.microchip.com.

MIXED SIGNAL DATA CAPTURE BOARD DEVICE FEATURES

The Mixed Signal Data Capture Board is a system to evaluate mixed signal devices
using I°C, SPI or SQI protocols. The platform also allows for easily changing the
firmware via a bootloader to evaluate different products.

The data capture board is powered by either USB or an external 5V supply. APIC32MZ
controller is used to communicate to two MikroE Click bus headers, a SQI header and
a PAC1944 power monitor device.

EV64F02A EVALUATION BOARD FOR MIXED SIGNAL DATA CAPTURE

1.3.1 Hardware Overview

The EV64F02A Evaluation Board consists of multiple headers for communication and
to supply power to the board. An ICD header is also available should the user need to
program an alternative firmware, bypassing the internal bootloader.

See Chapter 3. “Hardware Description” for more details.

SOFTWARE AND SYSTEM CONTROL OVERVIEW

The EV64F02A provides quick path to communicate to mixed signal products using the
MikroE click headers. The board, however, is delivered to the user with only a
bootloader, no additional software is provided with the board.

A GUI is available to take advantage of this and provide an easy visualization and
control setup and is linked to on the product page. FW is available via the GUI or
through other links on the product page.

While the GUI provides a quick and easy bring up for any generic 1°C or SPI product,
further development will be done using alternate firmware for various Microchip
products in the future. All these capabilities will be linked to on the EV64F02A product
page.

© 2024 Microchip Technology Inc. and its subsidiaries DS50003745A-page 8
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1.5 EVALUATION BOARD KIT CONTENTS

The Mixed Signal Data Capture Board Evaluation Board Kit contains:
» The EV64F02A Mixed Signal Data Capture Evaluation Board

» USB cable

* Important Information Sheet

DS50003745A-page 9 © 2024 Microchip Technology Inc. and its subsidiaries
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Chapter 2. Installation and Operation

21 GETTING STARTED

This section describes how to power-up and interface with the EV64F02A Mixed Signal
Data Capture Evaluation Board. Items discussed in this chapter include:

» System requirements

* Installing the driver

2.2 SYSTEM REQUIREMENTS

The EV64F02A Mixed Signal Data Capture Evaluation Board is designed to be used
with a personal computer (desktop or laptop) running Microsoft® Windows® 7 or later.
For USB connectivity, the minimal physical requirement for the PC is a standard type-A
USB 2.0 port.

2.3 INSTALLING THE DRIVER

The Mixed Signal Data Capture board requires a “Windows Driver”. The firmware
implements the Windows Compatible ID (WCID) mechanism to auto-select the
WinUSB driver and in normal cases no further action is needed.

In case manual installation of the driver is required, please follow the steps:

1. Go to Device Manager.

2. Under the “Other Devices” category double-click the “PIC32MZ Generic USB
Bridge” device.

3. Select the “Driver” Tab and click the “Update Driver” button.
4. Select “Browse my computer for drivers”.

File  Ac Vi Helj l
e @ EHE B EX® |
s
(4]
| =
| &
| ;5
| ;3
|
1 ®
| el
| 3
] X
=
@ § Update Drivers - PIC32MZ Generic USB Bridge
&
@
@
=]
&
T S|
B P Generic USH
£
.
o
I
¥
513
1]
B @44 ;=
9
)
FIGURE 2-1: Driver Installation.
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5. Select “Let me pick from a list of available drivers on my computer”.
6. From the list, select “Universal Serial Bus devices”.
7. Click the “Next” Button.

& 0 Update Drivers - PIC32MZ Generic USB Bridge

Select your device's type from the list below.

Common hardware types:

= Storage volumes
B System devices

E Tape drives

B universal Network Drivers

§ Universal Serial Bus controllers

& B Update Drivers - PIC32MZ Generic USB Bridg e .
st M I J Uil Seriol Bus devices

Qi Universal Serial Bus Function controllers

Browse for drivers on your co itel § USB Connector Managers
‘W VirtualBench Devices
='WD Print Provider

% Xbox 360 Peripherals I
[ / @ Xbox Peripherals

@ Include subfolders

Search for drivers in this location:

——

Mext Cancel

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device,

Cancel

FIGURE 2-2: Device Driver Selection.

8. From the “Manufacturer” List select “WinUsb Device”.
9. From the “Model” List select “WinUsb Device”.
10. Click the “Next” button and acknowledge the compatibility warning.

4 [ Update Drivers - PIC32MZ Generic USB Bridge

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. If you have a
disk that contains the driver you want to install, click Have Disk.

= 4

Manufacturer Model
=JADB Device
[Billboard Device

® WinUsb Device
‘WinUsh Device

=) This driver is digitally signed. Have Disk...

driver signing is important

Tell me why

Next Cancel

FIGURE 2-3: Device Driver Selection.

11. Acknowledge all windows.
12. The device should now appear under “Universal Serial Bus Devices”.

File Action View Help
e @ E HE = B EXE

b

[ ] lﬁmln

<l rErmmE

~
§ PIC32MZ Generic USB Bridge
H

Universal Serial Bus devices ‘

> ¥

FIGURE 2-4: Device Driver Installed As Shown in Device Manager.
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2.4 INSTALLING THE SOFTWARE

The Mixed Signal Data Capture board is delivered with only the bootloader
programmed to the microcontroller. This bootloader communicates via the Bridge
Service to allow various firmware to be programmed to memory.

A GUI that is available for generic control of the Mixed Signal Data Capture card will
also program the necessary firmware needed for it to communicate to the hardware,
and a link is provided is on the product page.

© 2024 Microchip Technology Inc. and its subsidiaries DS50003745A-page 12
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Chapter 3. Hardware Description

3.1 HARDWARE

The PIC32MZ is located in the center of the board with MikroE Click headers to either
side. A MicroUSB connector is provided on the top of the board while a 5V external
connection is available on the right side of the board. The SQI header is to the left on
the edge of the board, while a standard PICkit™ Serial connector (UART + I2C) is
provided on the right side of the board. A PAC1944 (U4) is connected to the PIC32MZ
on its own bus, allowing the user to measure the power into the MikroE Click headers
or the SQI connector.

I.';I'.’II] '-m ru- o |FEl W o = ”g;-I STATUS
ND-O-@-0-0-@-9-@ Loezl.g8 o 0-0-009 090
i EXEE XN
ﬂ'ﬂ'ﬂ‘ﬂ‘ﬂ'ﬂ'ﬂ‘!l

Clég" n‘asi
" vR44 8
CZ27e

90900008 8c0D

— —— — e ; & &
PIC32MZ MIXED SIGNAL DATA CAPTURE BOARD [t A c\ MicrocHIP
| ICD | PIC32:‘122048EF6064

FIGURE 3-1:

EV64F02A Evaluation Board.

© 2024 Microchip Technology Inc. and its subsidiaries DS50003745A-page 14



EV64F02A Mixed Signal Data Capture Evaluation Board User Guide

Figure 3-2 shows the block diagram of the EV64F02A displaying how the board can be
powered, as well as the different communication rails.

Button
PWR OFF
MIC94070
[ |Load Switch
5V MCP1802
External LDO
Connector 33V
5V
USB
Connector USBHS
PICIIMZ2048EEMO4 MCP1801 MCPI1801 ' PICKit™ Qspl
= it
0o EB 0o & Seral Connector
33V 33V Connector
Button Button | PAC1944 |
PWR
RESET BOOT Monitor
< SPI/12C / UART/ PWM /10 / AN/ QSPI
mikroBUS 1 mikroBUS 2 QSPI Connector PAC1944
MCU Porti# [Pin Function| MCU Peripheral | |MCU Port# [ Pin Function| MCU Peripheral|  |Conn. Pin# [MCU Port# | Pin Function  [MCU Port# |Pin Function [MCU Peripheral

RBY AN AN49 RBS AN AN48 1 RE6 AN16 RFS SCL SCLS
RD11 RST GPIO RB4 RST GPIO 2 RDS sQics1 RF6 SDA SDAS
RB15 cs $53(0UT) RB2 cs $52(0UT) 3 RD4 SQICSO RB11 SLOW. GPIO
RB14 ScK SK3 RG6 ScK sa2 4 RE2 saip2 RB12 PWRDN GPIO
RB10 DI Soi3 RB3 DI Soi2 5 RE3 sQip3 RB13 ALERT2 GPIO
RFO sDo SDO3 RBS sDo SD02 6 REL saipt
RD2 PWM oc6 RES PWM oca 7 REQ saibo
RDO INT INTO RGY INT RPGY 8 RF1 SQICLK
RC14 RX UIRX RB7 RX URX 9 GND
RC13 i uirx RB6 ™ u2rx 10 GND
RD10 SCL sa1 RG8 SCL sa4 1 5V
RD9 SDA SDAL RG7 SDA SDA4 P 33V

3.2 BUTTON DESCRIPTIONS

There are three buttons on the EV64F02A Mixed Signal Data Capture Evaluation
Board board that are intended to help with development.

+ SW1 is a MikroE Bus Power button which when pressed will cut power to both
3.3V and 5V rails of the MikroE sockets, allowing for easy reset/POR of the
connected devices.

* SW2is the BOOT button: this button when held down during power up (plug in the
micro-USB or external power supply) will start the firmware in bootloader mode.
This allows easy reprogram of the firmware.

» SW3 is the RESET button: this button resets the onboard microcontroller.

DS50003745A-page 15 © 2024 Microchip Technology Inc. and its subsidiaries
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Appendix A. Schematic and Layouts

A1 INTRODUCTION

This appendix contains the following schematics and layouts for the EV64F02A Mixed
Signal Data Capture Evaluation Board:

* Board — Schematic 1

* Board — Schematic 2

* Board — Schematic 3

* Board — Top Assembly

» Board — Bottom Assembly

© 2024 Microchip Technology Inc. and its subsidiaries DS50003745A-page 16
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A.2

BOARD - SCHEMATIC 1

Button
PWR OFF
MIC94070
[ 1Load Switch
/.
SV, MCP1802
External LDO
Connector 33V
5V
USB
Connector USBHS
PIC32MZ2048EFMO64 MCP1801 MCP1801 PICkit™ QSPI
1
LDO LDO Seral Connector
3.3V 3.3V Connector
Button Button PAC1944
PWR
RESET BOOT Monitor
< SPI/12C / UART /PWM /10 / AN/ QSPI v >
mikroBUS 1 mikroBUS 2 QSPI Connector PAC1944
MCU Port# | Pin Function| MCU Peripheral MCU Port# [Pin Function | MCU Peripheral Conn. Pin# [ MCU Port# | Pin Function MCU Port# [Pin Function |MCU Peripheral

RB9 AN AN49 RB8 AN AN48 1. RE6 AN16 RF5 SCL SCL5
RD11 RST GPIO RB4 RST GPIO 2 RD5 SQICS1 RF6 SDA SDAS
RB15 [ SS3(ouT) RB2 [ SS2(0uUT) 3 RD4 SQICsO RB11 SLow GPIO
RB14 SCK SCK3 RG6 SCK SCK2 4 RE2 sQlb2 RB12 PWRDN GPIO
RB10 SDI sDi3 RB3 SDI SDI2 5 RE3 sQib3 RB13 ALERT2 GPIO
RFO SDO SD03 RB5 SDO SD02 6 RE1 saib1
RD2 PWM 0cC6 RES PWM 0oc4 7 REO SQIDO
RDO INT INTO RG9 INT RPG9 8 RF1 SQICLK
RC14 RX UIRX RB7 RX U2RX 9 == GND
RC13 1S U1TX RB6 1S U21X 10 = GND
RD10 SCL SCL1 RG8 SCL sCL4 11 ez 5V
RD9 SDA SDA1 RG7 SDA SDA4 12 ) 33v
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BOARD - SCHEMATIC 2

USB2.0 MICRO-AB FEMALE

GND

GND_USB

33V A 33V.D

ul
MCPI802/3.3V.

VIN

vour]

vss

xout

LED GREEN RI é(jléz JI-oxp
RUN
GREEN
D2
2 7
R
- STATUS
RED
33V D 33V MBI 33V MBI 33V_MB2 3
c3 ca
0.1uF 0.1uF
25V 25V
0402 0402

3V_MB2

B AN FILTERED

26
0.1uF

25V
0402

B2 AN FUE?

7
0.1uF

S 481 SDA S
GND GND
GND
u2
PGEDI/VREF+/CVREF+/A]
PGECI/VREF-/CVREF-/AN1/RPBI/RB1
2/C2IN
AN3/C2IN/
AN4/CL -
AN45/CIIN S/RBS T‘,',‘ é;gl
PGEC: =
PGED2/AN47/RPBT/RB7
A
TMS/CVREFOUT/ANS 13
33V At AVDD TDO/AN6/PMAI2/RBI
— 5 TCK/ANT/PMAII/RBL
oD —vss TDUANS/RBI R %
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EV64F02A

MIXED SIGNAL DATA CAPTURE

MICROCHIP

EVALUATION BOARD
USER GUIDE

Appendix B. Bill of Materials (BOM)

TABLE B-1: BILL OF MATERIALS (BOM)
Qty. | Reference Description Manufacturer Part Number
2 [C1,C2 Capacitor, ceramic, 10 pF, 50V, 5%, NPO, Kyocera AVX® 04025A100JAT2A
SMD, 0402
15 | C3, C4, Capacitor, ceramic, 0.1 yF, 25V, 10%, X7R, | TDK Corporation C1005X7R1E104K050BB
C9, C10, SMD, 0402
C11, C12,
C13, C15,
C16, C21,
C22, C23,
C24, C26,
Cc27
8 |C5, C6, Capacitor, ceramic, 4.7 uF, 16V, 10%, X7R, |Murata Electronics® | GRM21BR71C475KE51L
C7, C14, SMD, 0805
C17, C18,
C19, C20
2 |C8,C25 Capacitor, ceramic, 2.2 uF, 10V, 10%, X7S, |Murata Electronics | GRM155C71A225KE11J
SMD, 0402
1 |CBL1 Mechanical, hardware, cable, USB, male, A | Qualtek 3025030-03
to USB, male, Micro-B, 0.91M Electronics Corp.
2 |D1,D3 Diode, LED, green, 3.2V, 30 mA, 430 mcd, |Wirth Elektronik 150060GS75000
clear, SMD, 0603
1 |D2 Diode, LED, red, 2V, 20 mA, 250 mcd, clear, | Kingbright KPT-1608SURCK
SMD, 0603 Electronic Co., Ltd.
2 |FB1,FB2 |Ferrite, B00R@100 MHz, 1A, SMD, 0603 Bourns®, Inc. MH1608-601Y
2 (J1,J5 Socket, mikroBUS, host, SMD MikroElektronika MIKROE-4248
1 1J2 Connector, USB, 2.0, MICRO-AB, female, Hirose ZX62-AB-5PA(31)
SMD, R/A Electric Co., Ltd.
0 |[J3, J4, J6, |Connector, header-2.54, male, 2x8, gold, Amphenol ICC (FCI) | 68602-116HLF
J7 5.84MH, TH, vertical — Do Not Populate
0 |J8 Connector, header-2.54, male, 1x6, gold, Wiirth Elektronik 61300611021
5.84MH, TH, R/A - Do Not Populate
1 149 Connector, header-2.54, female, 2x6, gold | Wirth Elektronik 613012243121
TH, RA
0 |J10 Connector, header-2.54, 1x2, female, Wirth Elektronik 691210910002
30-18AWG, 6A, TH, R/A— Do Not Populate
1 |JM Connector, header-2.54, female, 1x6, gold, |Samtec, Inc. SSW-106-02-F-S-RA
TH, R/A
1 |LABELA1 Label, PCBA, 18x6 mm, Datamatrix, Assy#/ | ACT Logimark AS 505462
Rev / Serial / Date
4 |PAD1, Mechanical, hardware, rubber pad, 3m™ SJ61A1
PAD2, cylindrical, D7.9, H5.3, black
PAD3,
PAD4
Note 1: The components listed in this Bill of Materials are representative of the PCB assembly. The released BOM

used in manufacturing uses all RoHS-compliant components.
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TABLE B-1: BILL OF MATERIALS (BOM) (CONTINUED)
Qty. | Reference Description Manufacturer Part Number
1 |PCB1 Printed Circuit Board — EV64F02A Mixed Microchip 04-11805-R4
Signal Data Capture Evaluation Board Technology Inc.
2 |R1, R26 Resistor, TKF, 20 kQ, 1%, 1/16W, SMD, Yageo Corporation RC0402FR-0720KL
0402
13 |R2, R3, Resistor, TKF, 10 kQ, 1%, 1/16W, SMD, TE Connectivity - CRG0402F 10K
R4, R5, 0402 Neohm
R6, R7,
R8, R9,
R12, R13,
R15, R32,
R33
19 |R10, R11, |Resistor, TKF, 22R, 1%, 1/20W, SMD, 0201 |Yageo Corporation |RC0201FR-0722RL
R14, R16,
R17, R18,
R19, R20,
R27, R28,
R29, R30,
R31, R34,
R35, R36,
R37, R38,
R39
4 |R21, R22, |Resistor, shunt, TF, 0.01R, 1%, 1W, SMD, Susumu Co., Ltd. KRL3216T4A-M-R010-F-T5
R23,R25 |0612
1 |R24 Resistor, TKF, 499R, 1%, 1/10W, SMD, 0402 | Panasonic® - ECG | ERJ-2RKF4990X
3 |R40, R41, |Resistor, TKF, 1k, 1%, 1/10W, SMD, 0402 Panasonic — ECG ERJ-2RKF1001X
R42
2 |R43,R44 |Resistor, TKF, 100R, 1%, 1/16W, SMD, 0402 | Yageo Corporation | RC0402FR-07100RL
3 | SwWi1, Switch, tactical, SPST, 24V, 50 mA, TE Connectivity 147873-2
SW2, SW3 | KSR231GLFS, SMD, 6X3.5 mm Alcoswitch
1 |U1 Microchip, Analog, LDO 3.3V, Microchip MCP1802T-33021/0T
MCP1802T-33021/OT, SOT-23-5 Technology Inc.
1 U2 Microchip, MCU 32-bit, 200 MHz, 2048 kB, | Microchip PIC32MZ2048EFG064-I/MR
512 kB, PIC32MZ2048EFG064-I/MR, Technology Inc.
QFN-64
1 U3 Microchip, Analog, power switch, 1.7V to Microchip MIC94070YMT-TR
5.5V, 1.2A, MIC94070YMT-TR MLF-4 Technology Inc.
1 U4 Microchip, Analog, Power Current Sense Microchip PAC1944T-E/4MX
Monitor, PAC1944T-E/4MX, QFN-16 Technology Inc.
2 |U5, U7 Microchip, Analog, LDO, 3.3V, Microchip MCP1801T-33021/0T
MCP1801T-33021/OT, SOT-23-5 Technology Inc.
1 (Y1 Microchip, crystal, 24 MHz, 10 pF, Microchip VXM8-9016-24M0000000
VXM8-9016-24M000000, SMD, Technology Inc.
L2.5W2H0.55
Note 1: The components listed in this Bill of Materials are representative of the PCB assembly. The released BOM

used in manufacturing uses all RoHS-compliant components.
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Tel: 480-792-7200
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Web Address:
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Atlanta

Duluth, GA

Tel: 678-957-9614
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Austin, TX
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Boston
Westborough, MA
Tel: 774-760-0087
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Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Dallas

Addison, TX

Tel: 972-818-7423
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Detroit
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Tel: 248-848-4000

Houston, TX
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Raleigh, NC
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San Jose, CA
Tel: 408-735-9110
Tel: 408-436-4270

Canada - Toronto
Tel: 905-695-1980
Fax: 905-695-2078

ASIA/PACIFIC

Australia - Sydney
Tel: 61-2-9868-6733
China - Beijing

Tel: 86-10-8569-7000
China - Chengdu
Tel: 86-28-8665-5511
China - Chongqing
Tel: 86-23-8980-9588

China - Dongguan
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China - Hong Kong SAR
Tel: 852-2943-5100
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China - Shenzhen
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China - Suzhou
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China - Wuhan
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China - Xian
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China - Xiamen
Tel: 86-592-2388138

China - Zhuhai
Tel: 86-756-3210040

ASIA/PACIFIC

India - Bangalore
Tel: 91-80-3090-4444

India - New Delhi
Tel: 91-11-4160-8631

India - Pune
Tel: 91-20-4121-0141

Japan - Osaka
Tel: 81-6-6152-7160
Japan - Tokyo
Tel: 81-3-6880- 3770

Korea - Daegu
Tel: 82-53-744-4301

Korea - Seoul
Tel: 82-2-554-7200
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Tel: 60-3-7651-7906
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Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
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Tel: 65-6334-8870

Taiwan - Hsin Chu
Tel: 886-3-577-8366

Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600

Thailand - Bangkok
Tel: 66-2-694-1351

Vietnam - Ho Chi Minh
Tel: 84-28-5448-2100

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4485-5910

Fax: 45-4485-2829

Finland - Espoo
Tel: 358-9-4520-820

France - Paris

Tel: 33-1-69-53-63-20

Fax: 33-1-69-30-90-79
Germany - Garching

Tel: 49-8931-9700

Germany - Haan
Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-72400

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich

Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560

Israel - Hod Hasharon
Tel: 972-9-775-5100

Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-7288-4388

Poland - Warsaw
Tel: 48-22-3325737

Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820
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