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A complete range of operational
amplifiers and comparators

STMicroelectronics has a broad portfolio of operational amplifiers and comparators, including a complete

family of rail-to-rail amplifiers.

This brochure focuses on those operational amplifiers and comparators that have specific performance

advantages, ranging from high-speed/high-bandwidth, to ultra-low power consumption.

Detailed tables of electrical characteristics are provided, as well as a cross-reference table which relates ST’s

devices to those of competitors.

High-speed op-amps

In developing STMicroelectronics' high-speed op-amp
portfolio, we are always trying to obtain the best
bandwidth/power ratio. High-speed op-amps are used in a
variety of applications, ranging from video and ADSL line

driving, to medical instrumentation.

The TSH330 is a current feedback operational amplifier
which uses extremely high-speed complementary technology
to achieve a bandwidth of 1GHz, while drawing only
15.4mA of quiescent current. Stable at unity gain, with a
0.1dB gain flatness up to 760MHz, the TSH330 also offers a
slew rate of 1800V/ps and an output stage optimized for
driving a standard 100Q load. These characteristics make
this device an excellent choice in applications where speed
and low distortion are the main requirements, such as

professional video signal applications.

The very low power, high-speed TSH310 operational
amplifier has a bandwidth of 120MHz while drawing only
400pA of quiescent current. Its low power consumption
makes it particularly well-suited for battery-powered equipment
which requires high-speed, dynamic performance, such as

portable metering or medical instrumentation.

The TSH7x, 8x, 9x and 11x op-amp families are optimized

for video applications.

The TSH7x and TSHS8x feature high video performance
with large bandwidth (70MHz GBP), low distortion and
excellent supply voltage rejection. With a large output
voltage swing and high output current for driving standard
150Q loads, this family also features a standby mode.
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The TSH9x high-frequency family is designed for
high-quality video signal processing. The device offers an
excellent speed vs. power consumption ratio with 4.5mA
per amplifier for I50MHz GBP. Its high slew rate and low

noise also make it suitable for high-quality audio applications.

The TS616 family is ideally suited for xDSL (high-speed
asymmetrical digital subscriber line) applications, featuring
a high output current of 410mA, and drivers that can be
configured differentially for driving signals in

telecommunication systems using multiple carriers.

Precision op-amps

Precision operational amplifiers, by virtue of their low offset
voltage, are ideal for use in dynamic bridge-based signal
conditioning applications. The TS51x family includes dual
and quad op-amps aimed at precision instrumentation and
industrial and telecom applications. These medium speed
(3MHz GBP) devices offer a power consumption of only
350pA per amplifier and a low offset voltage of 500pV
(maximum). They combine high signal accuracy (low
distortion: 0.03%; low noise: 8nVAHz; excellent channel

Micropower op-amps

Micropower op-amps are for use in low-power applications -
especially portable, battery-powered ones. They are also
suitable for high source impedence signal amplification
(piezoelectric-based measurements). Micropower, high-speed
op-amps are ideal for capacitive sensors, dynamic signal

amplification and active filters.

Atonly 1.2pA L. (typ.), the TS94x family of rail-to-rail
single supply devices is perfect for the low-frequency
amplification needed in buffering and conditioning
applications where high impedance is required. When
mid-range bandwidth is required, the TS93x rail-to-rail
family offers a modest consumption of 20pA I, (typ.) with a
GBP of 100kHz.

When an application requires both high speed and low
consumption, such as portable multi-media applications,
the TSH310 offers a bandwidth of 110MHz at a
consumption of 400pA L. (typ.).
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separation: 120dB) and stable operation in voltage follower
circuits. The TS507 is a high-performance, rail-to-rail
input/output amplifier with very low offset voltage (60pV
max). This amplifier uses a new trimming technique which
yields ultra-low offset voltages without the need for
external adjustment. The TS507 presents very stable
electrical characteristics over its entire supply voltage range,
and is particularly suited for medical, industrial and

telecom applications.

The TS185x offers rail-to-rail input/output and is intended
for general purpose, very low voltage applications (1.8V). It
is optimized for loads higher than 2kQ and offers high
dynamic stability on capacitive loads with an undistorted
output. The TS185x family has an excellent
speed/consumption ratio, with 500kHz gain bandwidth

for only 120pA current consumption.
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Low voltage rail-to-rail op-amps

Able to drive 200mA down to voltages as low as 2.7V, the
TS982 is a dual operational amplifier highly suited to
industrial and automotive applications, including hall
sensor compensation coils, servo-amplifiers and motor
drivers. It can operate at supply voltages ranging from

2.5 to 5.5V and offers rail-to-rail input and output as well as
unity gain stability.

The TS97x and T'S46x families of class A, rail-to-rail
output amplifiers boast exceptionally low noise and
linearity (low distortion) characteristics, and are specified to
work down to 3V. The TS97x, for example, has 4nVAHz
equivalent input noise voltage, very low THD, and 12MHz
GBP, making it an excellent choice for applications with
low signal levels (such as audio signal pre-amplication).

The main benefits of the CMOS process in operational
amplifiers are low power consumption (200pA) coupled
with ultra low input bias currents (150pF max), making
such devices a perfect match for applications requiring
high input impedance, such as sensors and industrial
control. The T'S91x and T'S90x families offer a wide
operational voltage range (2.7 to 16V) and a high output
current, capable of driving loads up to 600Q.

The TS92x family are input/output rail-to-rail amplifiers
which offer high output current (80mA) when supplied at
2.7V. This family has been specifically designed to provide
outstanding linearity and low input offset voltage. With
high phase and gain margins, TS92x op-amps remain stable
even under large capacitive loads up to 500pF. With a GBP
of 4MHz, sub-mV input offset voltage and low noise, these
op-amps are tailor-made for applications where high gain

and precision are necessary.

The TS187x family offers rail-to-rail input/output, with the
added features of higher output current drive (20mA
minimum) and speed (1.6MHz). It offers a typical current
consumption of only 400pA, making it well suited to
battery-driven and portable equipment applications, and its
1.6MHz GBP fulfills requirements for higher speeds.
Stability and minimum overshoot with capacitive loads is
maintained at 53° of phase margin with a 100pF load
capacitor. Intended for more demanding low voltage
applications, where higher GBP and/or output current is
required, the TS187x family is designed to drive loads as
low as 32Q and is ideal for applications such as headphone
amplifiers and cable driving.
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The TS95x family has a wide supply range (2.7 to 12V) ina
space-saving SOT23 package and offers a performance

similar to the TS92x family: excellent linearity and stability,
speed and low consumption.

Featuring 25mA output current and a 3MHz GBP, the dual
TS952 and quad TS954 are recognized as offering an
attractive cost/performance ratio for applications which do
not need the full performance of the T'S92x family.
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Comparators

The Ts72xx family of micropower comparators feature
rail-to-rail input performance in a tiny SOT23-5 package.
This comparator is fully specified at 2.7V, 5V and 10V
operation over the industrial temperature range (-40 to
+85°C). Both push-pull and open drain output stages are
available in this family, and their speed-to-power ratio makes

these devices ultra-versatile for a wide range of applications.

TS302x comparators feature fast response time (40ns)
coupled with rail-to-rail input and push-pull outputs. These
products have a supply voltage range of 2 to 5V, as well as a
wide temperature range (40 to +125°C), making them
suitable for a wide variety of applications. The TS302x
family also has very low power consumption — as low as a
few tens of pA — providing an excellent ratio between

current consumption and response time.

High-temperature op-amps and comparators

Automotive and industrial environments require
high-temperture amplifiers and comparators. In these
segments, sensors and electronics have to be placed close to
their function modules, to limit the use of high-cost,

high-end wiring needed to avoid interference effects.

ST has carried out in-depth reliability testing in order to
qualify a selection of standard products (op-amps TS922H,
and LM2904H, comparators LM2901H and LM2903H)
within the extended -40° to +150°C temperature range.

Application overview

Supply voltage

Design requirements

Typical applications

Specific production processes are used to ensure the high
level of quality required by such electronic components,
based on 100% test coverage at production line
temperatures. Testing is performed at +150°C during wafer
conditioning and at +125°C for SO packages with a
guarantee by correlation up to +150°C. This means
customers can use these products with a high level of

confidence.

Recommendend ST op-amp family

Low input bias current, low offset

Industrial, test equipment, optical

Vas current, high input impedance networking (ONET), high-end audio T5185x. TS187x, TS93x, TS94x

Vs<+3V g;';ltl"p;ﬂ'@'g:spf’wer PG, Battery-powered, handheld TS91x, TS92x, TS185x, TS187%, TS94x, TS93x
Vs<16V Sf?élétf-;él,cilsoi\évn;‘azmzrl,l I’;):é i\(/;\)gzge Industrall automotive ggé i TS92x, TS185x, TS187x, TS97x, TS95X,
e’ oo s e oo T T TSHI



Operational amplifiers cross-reference selector

Part number

Direct replacement

Part number

Direct replacement

Analog Devices Harris

AD822 TS922 ICL7612 TS912
AD824 TS924 ICL7621 TS912
OP186 TS941 ICL7641 TS914
O UEh2 Linear Technoogy
OP279 TS922
OP281 TS942 LT1367 TS914
0P292 TS922 LT1495 TS942
0OP293 TS942 LT1495 TS942
0OP295 TS1852 LT1496 TS944
OP450 TS924 LT1638 TS1872
OP491 TS924 LT1639 TS1874
OP492 TS924 Maxim
OP495 75934 ICL7612 TS912
SSM2275 TS922 MAX4040 75931
SSM2475 TS924 MAX4041 75931
AD820 TS92t MAX4042 TS932
AD831 78922 MAX4044 TS934
AD8532 75923 MAX406 TS941
AD8534 TS924 MAX407 TS942
ADB541 75925 MAX4122 TS951
glncsee IE2 MAX4126 TS922
AD8544 TS927 MAX4129 TS924
AD8594 Lo MAX4129 TS942
OP113 75929 MAX4162 TS931
OP181 75930 MAX4163 TS932
G VK] MAX4164 TS934
kY Lo MAX4165 TS1871
OP196 75933 MAX4167 TS922
o213 i MAX4169 TS924
0P250 TS935 VAXA18 75944
2200 Ul MAX4240 TS931
P28 15987 MAX4242 TS932
Giz) I8 MAX4244 TS934
Shie 75939 MAX4250 TS1851
220 Lo MAX4250 TS1871
P41 TS941 MAX4250 TS951
Oy a2 MAX4252 TS1872
iRl VES MAX4254 TS1874
Uit i L MAX4326 TS922
OP491 75945 MAX4329 TS924
0P493 75946 MAX4400 TS1871
OP496 15947 MAX473 TS971
SSM2135 TS948 VIAX472 T5972

Burr-Brown (Texas Instruments) MAX475 TS974
OPA2237 75922 MAX492 151852
OPA2241 75932 MAX494 T51854
OPA2342 TS912 MAX495 TS1851
OPA4237 75924 IC7641 TS914
OPA4241 TS934 MAX4322 TS1871
OPA4342 TS914 MAX985 TS861



Part number

Direct replacement

Part number

Direct replacement

Micrel Microchip
MIC7211 TS7211 MCPE02 TS912
I MCPG04 TS914
M5216 TS922 Philips
iotorola NE5234 TS914
MC33502 TS1852 Ly
MC33201 TS921 BA4510 TS462
MC33202 TS922
Texas Instruments
MC33204 TS24
MC33207 75925 TLC2201 Tsg21
National Semiconductor TLC2252 78982
TLC2254 TS934
LG50 LEEE TLC2872 TS922
i VEREE TLV2361 TS971
Cltit ISR TLV2362 TS972
B et ISP TLV2451 TS931
e UEHik TLV2452 TS932
uieses VERE TLV2454 TS934
L IExe TLV2461 TSg21
LG IEks? TLV2462 TS924
LMC6582 Ts1872 Tvaaea i
LMC6584 TS1874 Tvar72 0
Qe USRI TLV2774 TS974
106E ISP TLC2202 TS922
LMC7211 TS7211 TiC2262 0
Eipe -l TLC2264 TS924
LMV324 [ TLC2272 75922
T Iek TLC2274 TS924
LMve22 15922 TLV2231 TS951
Eoble VSR TLV2252 TS932
LMVo24 LA TLV2254 TS934
Caal IEE5 TLV2262 TS1852
LRee LEtsn TLV2264 TS1854
Eilkss VEREE TLV2422 TS932
LM7301 85 TLV2432 TS912
hooe LLei TLV2442 TS912
e Ui TLV2711 TS931
LifGetes LT TLV2721 TS1851
e Usei TLV2731 TS951
ot e TLV3432 TS1852
LMC6484 TS914
LMC6492 TS912 TOKO
LMC6494 TS914 TK17021M Ts972
LMC710t TS951 TK17031M 75952
LMC7111 Ts93t E—
LMv821 Ts1871
TAT551 T5932
i TA759556F TS5t
NJM2100 TS462 TA75S558FU TS952
NJM2106 TS951 TC75S01F TS951
NJM2107 TS462 TCT5W51FU TS922
NJM2107F TS951 TCT5W54FU TS922
NJU7082 TS922 TA75851F TS931
TC75S56F TS861
TC75857F TS861
TC75S58F TS861
TC75S59F TS861



Rail-to-rail op-amps

Part number

TS1851/2/4

General
description

1.8V min
voltage supply,

micropower
-40 to 125

TS1871/2/4

TS902

1.8V min.
voltage supply,
micropower

Low power
with standby
mode, CMOS

inputs -40to 125

1/2/4

TS912/4

TS921/2/4/5

Low power
with CMOS
inputs

Excellent audio
performance,
low distortion
(0.005%)

TS951/2/4

Input and
output
rail-to-rail,
low distortion

-40 to 125

2/4

1/2/4

outputs Vee Vee
minV | maxV

1.8V supply low power

RR/RR

RR/RR

RR/RR

1.8

27

Low noise, high output current

2.7

120

400

CMOS low power

1000

3/0.9

125

0.3

100

900

200

TS982

TS931/2/4

200mA high
output current
dual
operational
amplifier

Micropower
amplifier with
CMOS inputs

TS941/2/4

TS461/2/4

Ultra- -40 to 85
micropower
amplifier with

CMOS inputs

TS321, LM324,
LM358
replacement

in low-voltage

applications 201070

TS971/2/4

RR = rail-to-rail

High
performance,
for battery
powered
applications

1/2/4

1/2/4

Single S = single supply (+ positive rail, - negative rail)

STD = standard

10

Single
S-/RR

STD
/RR

2.7

2.7

55 5000

Micropower

20

Low noise

12 2000

5

500

0.15

750

Vo
minV

Packages

048 02 40 P SO
S TSSOP,
@18y SOT23
16 054 65
05
2.97
k DIP
¥ % ew S0
0.4
DIP, SO,
4 13 s 20 Tssop
Flip Chip
o DIP, SO,
8 1 2 on,  TSSOR
SOT23
42
2 07 200 ’
@5y SO8 e-pad
01 005 15
|| DIP, SO,
2'2\9/@ TSSOP,
001 0004 15 SoT23
DIP, SO
24 p &Y
TSSOP,
N 2%, SOT23,
’ DFN8



High-speed op-amps

i Supply [ Supply voltage | input offset Input
Part Operating | - Number voltage equivalent

General description

number lec typ Vjo max noise
operators | A v mv nVAHz
Voltage feedback
TSH70 Wide band video op-amp in S023-5 0/70 1 72 3 12 10 100 100 8 Yes
TSH71 Wide band video op-amp with standby mode 0/70 1 7.2 3 12 10 100 100 8 Yes
TSH72/4  Dual wide band video op-amp 0/70 2/4 7.2 3 12 10 100 100 8 Yes
Triple wide band video op-amp with
TSH73/5 standby mod 0/70 3/4 72 3 12 10 100 100 8 Yes
Wide band rail-to-rail operational amplifier )
TSH80/1/2 with standby function 40/85 1/2 8.2 45 12 10 100 100 8 Yes
TSH93/4/5 Video amplifier -40/125 3/4 45 7 12 4 150 110 42
Supply voltage |Input offset i Input
Part . voltage equivalent| o .. .
T General description Vg min | Vg max Vi max o Rail-to-rail
A v v mV nViVHz
Current feedback
Ti‘;&;% Wide band, low noise video op-amp -40/85 1/2/3/4 3 5 12 3 1 100 450 3
TSH330 1.1GHz low noise op-amp -40/85 1 16.6 45 55 7 2 1100 1800 1.3
TSH350 Wide band, low noise video op-amp -40/85 1 41 45 5.5 4 1 550 940 1.5
TSH310 400 mA high-speed op-amp -40/85 1 04 45 55 6.5 2 120 115 75
ADSL line drivers
TS612 ADSL line driver with standby mode -40/85 2 14 7 12 6 4 32 40 3
TS613 ADSL line driver -40/85 2 11 7 12 6 4 32 40 3
Enly | AUShlleelie i e by i -40/85 2 19 5 12 6 4 4 410 25 Yes
(short circuited output)
TS616 Eual wide band operational amplifier with -40/85 2 1.9 5 12 6 4 40 410 25 Yes
igh output current
VGA
TS652 Differential variable gain amplifier with 40/85 Differential 28 5 12 6 -0.35 110 100 45
standby mode 30 18

High-temperature op-amps and comparators
'"Bg'l‘t:g:et Response

Vio max time
mV bs

Supply voltage

Part current

number

General description V¢ max

Voltage comparators

LM2901H  High-temperature, low-power quad voltage comparator -40/150°C 4 275 36 7 1.3

LM2903H  High-temperature, low-power dual voltage comparator -40/150°C 2 200 36 7 1.3
Operational amplifiers

LM2904WH High-temperature, dual general-purpose op-amp -40/150°C 2 350 32 7 1.1

TS922H High-temperature dual low-noise rail-to-rail op-amp -40/150°C 2 1000 12 3 4

Low noise op-amps

Supply voltage |Input offset Output
- voltage GBP | Slew rate R

Part A
A General description ; Vi%'v o I\tllyt-'l)z S\l;t/ :I);p IO# Ayp
LM833 Very low noise and low distortion (0.002%) -40 t0o105 5 30 5 15
::gig:l Low noise and low distortion (0.01%) 0to 70 2/4 350 36 25 1.1 0.6 23 10
MC33078/9 Very low noise and low distortion (0.002%) -40 to105 2/4 2000 5 30 22,5 15 7 29 45
MC4558  Very low noise and low distortion (0.008%) 0to70 2 1150 4 44 5 55 22 20 12

TDA2320  Stereo preamplifier single supply -40 t0105 2 2000 36 5 2.1 2 9



Precision op-amps

Operating Supply current Supply voltage Insg}t:g:et GBP | Slew rate

Part number General description typ
OP07 Very low offset, bipolar op-amp -40 to 105 1 5000 6 30 0.15 0.5 0.17
Low noise and distortion
TEB1033 (8nVHz and 0.008% 0to 70 2 500 6 30 1 2 1 23
Low noise and distortion
TS512/4 (8nVAHz and 0.03%) -40 to 125 2/4 300 6 30 25 3 1.5 23/13
Very low noise suitable for) )
TS522/4 audio applications (45nVAH2) 40 to 125 2/4 2000 5 30 0.85 15 7 29
18507 el o LT 401085 1 850 27 55 60 22 065 50

rail to rail op-amp

High-temperature op-amps and comparators
Input offset GBP

Supply current | Supply voltage

Part number General description V.. maxV voltage typ
O Vjo max mV MHz
Voltage comparators
High-temperature, low-power quad voltage )
LM2901H comparator 40/150 4 275 36 7 1.3
High-temperature, low-power dual voltage )
LM2903H comparator 40/150 2 200 36 7 1.3

Operational amplifiers
LM2904WH High-temperature, dual general-purpose

op-amp -40/150 2 350 32 7 1.1
TS922H E;qg;:mperature, dual low-noise rail-to-rail 401150 P 1000 12 3 4

General purpose op-amps

Supply current Input offset (¢]:] Slew rate Output
Part number General description lec typ/ voltage typ SR typ current
operator pA | Voo maxV | Vig maxmV | MHz Vius | lout typ mA

LF247/347 4 1400 36 10 4 16 40

JFET inputs, low input bias and offset

LF253/353 2 1400 36 10 4 16 40
current, (15nVAHz and 0.01%)
LF351 1 1400 36 10 4 16 40
LM124/224/324  Low power, low input bias current 4 170/400 30 5/7 1.3 04 40
LM148/248/348  Four UA741 4 500 44 5 1.3 05 25
LM158/258/358  Low input bias current 2 350 32 3/7 1 0.6 40
LM201A/301A Inpult and output overload protection, 1 1800 44 275 1 05 30
low input offset current
LM246/346 Programmable amplifier 4 250 44 3/5 1 05 20
LM2902/4 Low power, bipolar op-amp 42 170/400 32 7 1.3 04 40
MC1458/1558 Wide input common mode voltage range 2 1150 44 5 1 0.8 20
MC3303/3403 Quad enhancedl UA741 version with 4 700 3% 5 1 05 30
lower consumption
MC33171/2/4 Low consumption versus speed 1/2/4 200 44 45/5 2.1 2 6
TLO61/2/4 1/2/4 200 36 6/15 1 35 20
TLO71/2/4 JFET inputs, low input bias current 1/2/4 1400 36 10 4 16 20
TLO81/2/4 1/2/4 1400 36 10 4 16 20
TS271 Micropower, programmable op-amp 1 10/150/800 16 10/52  0.1/0.7/2.3 0.04/0.6/4.5 60
TS272/4 2/4 1000 16 10/5/2 3.5 55 60
TS27L2/4 Micropower, wide range of input offset o/4 10 16 10/5/2 04 0.04 60
voltage
TS27M2/4 2/4 150 16 10/5/2 1 0.6 60
75321 S!ngle LM324, LM358 enhanced version 1 500/600 20 4 08 04 40
with lower supply voltage
TSH22/4 Very low distortion (0.003% at f=1kHz) 2/4 2150 30 25 25 15 37
UA741 Wide applications range ! 1700 b > ! 05 2
UAT48 e 2 1 1800 44 2 1 05 30

Under development. Electrical characteristics to be confirmed



Comparators

Number

Input offset

Part number General description of Technology Supply current| Supply voltage voltage Vj, max Rgsponse
operators mV (=
Micropower
TS339 Open drain - micropower 4 CMOS 9 16 5 1.5
TS3702 Push-pull - micropower 2 CMOS 9 16 5 1.5
TS3704 Push-pull - micropower 4 CMOS 9 16 5 1.2
TS393 Open drain - micropower 2 CMOS 10 16 5 1.5
TS7211 Rail-to-rail inputs, push-pull outputs - micropower 1 BiCMOS 6 10 7 0.5
TS7221 Rail-to-rail inputs, open drain outputs - micropower 1 BiCMOS 6 10 7 0.5
TS861 Rail-to-rail inputs, push-pull outputs - micropower 1 BiCMOS 6 10 7 05
TS862 Rail-to-rail inputs, push-pull outputs - micropower 2 BiCMOS 6 10 7 05
TS864 Rail-to-rail inputs, push-pull outputs - micropower 4 BiCMOS 6 10 7 0.5
General purpose
LM2901 Open collector - low power 4 BIPOLAR 275 36 7 1.3
LM2903 Open collector - low power 2 BIPOLAR 200 36 7 1.3
LM311 Open emitter and collector 1 BIPOLAR 5000 36 75 0.2
LM319 High-speed 2 BIPOLAR 8000 36 8 0.08
LM339 Open collector - low power 4 BIPOLAR 275 36 2 1.3
LM393 Open collector - low power 2 BIPOLAR 200 36 5 1.3
TS372 Open drain - low power 2 CMOS 150 16 10 0.6
TS374 Open drain - low power 4 CMOS 150 16 10 0.6
TS391 Open collector - low power 1 BIPOLAR 200 36 5 1.3

13
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Indianapolis, IN 46290
Tel: +1 317 575 5520
Fax: +1 317 575 8271

452 Northeast 68th St,#8,
Kansas City, MO 64118
Tel: +1 816 468 6868
Fax: +1 816 468 6561

2745 Albright Road
Kokomo, IN 46902-3996
Tel: +1 765 455 3500
Fax: +1 765 455 3400

4690 Executive Drive
La Jolla, CA 92121
Tel: +1 858 452 7715
Fax: +1 858 452 8202

333 Swanson Drive NE
Lawrenceville - 30043, GA
Tel: +1 678 735 0031
Fax: +1 678 735 0092

19575 Victor Parkway, Suite 400
Livonia, Ml 48152

Tel: +1 734 953 1700

Fax: +1 734 462 4071

1625 S. Fordham Street, Suite 500
Longmont, CO 80503

Tel: +1303 772 9729

Fax: +1 303 772 0720

6925 South Union Park Center Suite 600,
Midvale, UT 84047

Tel: +1 801 256 3571

Fax: +1 801 256 3578

1000 East Bell Road
Phoenix, AZ 85022
Tel: +1 602 485 6100
Fax: +1 602 485 6102

8338 NE Alderwood Rd, Suite 195
Portland, OR 97220

Tel: +1 503 282 4941

Fax: +1 503 282 4963

Prescott (Arizona)
Tel: +1 928 776 7700
Fax: +1 928 442 0412

18300 NE Union Hill Road, Suite 238
Redmond, WA 98052

Tel: +1 425 882 9718

Fax: +1 425 882 9719

1060 E. Brokaw Road
San Jose, CA 95131

Tel: +1 408 452 8585
Fax: +1 408 452 1549

1300 East Woodfield Road, Suite 410
Schaumburg, IL 60173
Tel: +1 847 585 3000
Fax: +1 847 517 1899

Staffordshire Professional Center
1307 White Horse Road, Bldg. F
Voorhees, NJ 08043

Tel: +1 856 772 6222

Fax: +1 856 772 6037

9150 SW Pioneer Court, Suite H
Wilsonville, OR 97070
Tel: +1 503 682 2806
Fax: +1 503 682 2637

Brazil (inc. South America)
Sao Paulo

Tel: +55 11 3083 5455

Tel: +55 11 3896 8000

Fax: +55 11 3082 2367

Manaus
Tel: +55 92 657 0017
Fax: +55 92 657 0157

Campinas-SP.
Tel: +55 19 3234-8799
Fax: + 55 19 3234-5291

Mexico (inc. Caribbean)
Insurgentes Sur 2376-604
Col. Chimalistac, San Angel
Mexico DF 01070

Tel: +52 55 5616 4801

Fax: +52 55 5616 4872

2347 Av. Mariano Otero

Piso 5, Int. “B” Col. Verde Valle
Guadalajara, Jal 44550,

Tel: + 52-33-3647 6081

Fax: + 52-33-3647 5231

Avenida Lazaro Cardenas #2400
Edificio Losoles A 6-1/2

San Pedro Garza Garcia, N.L.
Monterrey 66220

Tel: +52 8183630134

Tel: +52 81 83634880

Fax: +52 81 83634889

Czech Republic (inc. Slovakia)
Representation office IBC

Pobrezni 3

186 00 Prague 8

Tel: +420 2 22 336 140

Fax: +420 2 22 326 424

Finland

Kauppakatu 5-9
08100 Lohja

Tel: +358 19 32 821
Fax: +358 19 31 55 66

France

29, bd Romain Rolland
75669 Paris Cedex 14
Tel: +3315807 7575
Fax: +33 1 55 48 95 69

Germany
Werner-von-Siemens, Ring 3-5
85630 Grasbrunn

Tel: +49 89 460060

Fax: +49 89 4605454

Mittlerer Pfad 2-4
70499 Stuttgart 31
Tel: +49 711 13968 0
Fax: +49 711 8661427

Hungary (inc. Bulgaria /
Romania / Slovenia)
Vaci UT 91

1139 Budapest

Tel: +36 1288 7999

Fax: +36 1 288 7901

Italy

V.le Milanofiori - Strada 6
Palazzo E/5

20090 Assago (MI)

Tel: +39 02 57546 1
Fax: +39 02 8250449

Via A. Torlonia, 15
00161 Roma

Tel: +39 06 44251142
Fax: +39 06 85354438

Netherlands

De Run 4222

5503 LL Veldhoven
Tel: +31 40 2509600
Fax: +31 40 2528835

Poland (inc. Estonia / Latvia /
Lithuania)

0Oddzial w Polsce

ul. Nowogrodzka 11

00-513 Warszawa

Tel: + 48 22 529 0 529

Fax: + 48 22 529 0 520

Russia (inc. Belorussia /
Ukraine)

Derbenevskaya str 1/2, building 5
115114 Moscow

Tel: +7 095 7302974

Fax: +7 095 7302975

Spain

Calle Gran Via 8-10, 3°4*
L'Hospitalet de Llobregat
08902 Barcelona

Tel: +34 93 2892630
Fax: +34 93 4253674

Calle Juan Esplandiu, 11
7B 28007 Madrid

Tel: +34 91 4051615
Fax: +34 91 4031134

Sweden

Borgarfjordsgatan, 13-Box 1094
16425 Kista

Tel: +46 8 58774400

Fax: +46 8 58774411

Switzerland

39,Chemin du Champ-des-Filles
C.P.21 Plan-Les-Ouates

1228 Geneva

Tel: +41 22 9292929

Fax: +41 22 9292900

Turkey

Istanbul Dunya Ticaret Merkezi
A2 Blok Kat 12 No: 376
34630 Istanbul

Tel: +90 212 465 61 92

Fax: +90 212 465 61 96

295 SK. No:1 K:8 D:6
35030 Bornova lzmir
Tel: +90 232 4860351
Fax: +90 232 4860528

United Kingdom
Planar House, Parkway
Globe Park

Marlow, Bucks. SL7 1YL
Tel: +44 1628 890800
Fax: +44 1628 890391

/.

Middle East / Africa

Israel

1 Hamachshev ST
Netanya 42504

Israel Center

Beit Shoam

Tel: 972 9 863 2626
Fax: 972 3 885 1039

Morocco (inc. North Africa)
RP 3013 - Km 17

Bouskoura - BP 97

20 180 Casablanca, Morocco
Tel: +212 22 93 60 02

Fax: +212 22 93 60 55

South Africa

1st Floor East Block Pineslopes
Convenience Centre

Cnr Witkoppen Road and The Straights
Lonehill Ext 5

Johannesburg 2194

PO Box 3572

Dainfern 2055

Tel: +27 11 467 3401

Fax: +27 11 467 7073

Asia / Pacific

Australia

Otis House, Suite 3, Level 7

43 Bridge Street

Hurtsville, Sydney, N.S.W. 2220
Tel: +61 2 9580 3811

Fax: +61 2 9580 6440

Suite 305, Level 3

3 Chester Street

Oakleigh, Melbourne, Vic. 3166
Tel: +61 3 9568 1222

Fax: +61 3 9568 1999

People’s Republic of China
East Unit, 1/ F, SIGMA Building
No. 49 Zhichun Road,

Haidian District

Beijing 100080

Tel: +86 10 8809 7398

Fax: +86 10 8809 7171

26F/B, The City Tower, No. 86,
Section One, South Peoples Road,
Chengdu 610016, Sichuan

Tel: +86 28 8620 3860

Fax: +86 28 8620 3850

16/F, Tower |, The Gateway |
25 Canton Road

Tsim Sha Tsui, Kowloon
Hong Kong

Tel: +85 2 2861 5700

Fax: +85 2 2861 5044

11F Tower A

City center of Shangai
100 Zun Yi Road
Shanghai 200051

Tel: +86 21 52574828
Fax: +86 21 52574820

6 & 7/F, Tower B, TCL Centre
Southern No.1 Road, South District
Hi-Tech Industrial Park, Nanshan
Shenzhen 518057

Tel: +86 755 8601 2000

Fax: +86 755 8601 2200

20A, Kings Tower, 12 Shi Shan Road
Suzhou 215011, Jiangsu
Tel: +86-512 6809 3198
Fax: +86-512 6809 3598

910 Room, The Bank Center,
189 Xiahe Road

Xiamen 361003, Fujian

Tel: +86 592 268 4890
Fax: +86 592 268 4700

India

Service and Marketing
Diners Business Service
26 Cunningham Road
Bangalore 560052

Tel: +91 80 226 7272
Fax: +91 80 225 1133
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31, Kotachi Wadi
Shelter House
Girgaon

Mumbai 400004

Tel: +91 22 3857758
Fax: +91 22 3857758

Plot No. 2 and 3, Sector 16A
Institutional Area

Distt. Ghaziabad

Noida 201301 (U.P)

Tel: +91 120 4515285

Fax: +91 120 4515304

Japan

Shinagawa INTERCITY Tower A
2-15-1, Konan, Minato-Ku
Tokyo 108-6018

Tel: +81 3 5783 8200

Fax: +81 3 5783 8216

14F Shin-Osaka Second

Mori Building

3-5-36 Miyahara Yodogawa-Ku
Osaka 532-0003

Tel: +816 6397 4130

Fax: +81 6 6397 4131

Korea

19th/23rd/24th Floor Kyobotower A
1303-22 Seocho-Dong, Seocho-Ku
Seoul 137-070

Tel: +82 2 3489 0114

Fax: +82 2 3489 0293/0295

601, Hyundae Stock Building
190-2 Beomeo-1Dong
Soosung-Ku

Taegu 706-011

Tel: +82 53 756 9583

Fax: +82 53 756 4463

Malaysia

Suite 5-01A, Block B,

5th Floor, Menara Amcorp
Amcorp Trade Centre No.18 Jalan
Persiaran Barat 46050 Petaling
Jaya Selangor Darul Ehsan

Kuala Lumpur

Tel: +603-7958 1189

Fax: +603-7958 1179

Unit 13A, Lower Level 5
Hotel Equatorial

1 Jalan Bukit Jambul
Penang 11900

Tel: +60 4 642 8291
Fax: +60 4 642 8284

Philippines

2107, 21st Floor, Orient Square Building
Emerald Avenue Ortigas, Pasig City,
Manila

Tel: +63 637 5217 / 637 5218

Fax: +63 637 3793

Singapore

5A Serangoon North Ave 5
Singapore 554574

Tel: +65 6216 5000

Fax: +65 6481 5124

Taiwan

#20th Floor, #207

Tun Hua South Road
Section 2

Taipei 106

Tel: +88 6 2 2378 8088
Fax: +88 6 2 2378 9188

Thailand

54 B.B. Building

Room 1306, 13th Floor
Asoke Road, Sukhumvit 21
North Klongtoey, Wattana
Bangkok 10110

Tel: +662 260 7248-9
Fax: +662 260 7871
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