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ROHM offers comprehensive support with a complete array
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ROHM BD3925FP/HFP voltage tracker ICs
) feature a voltage resistance of 50V and an
output current of 500mA. Circuit current is
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Instrument/AC panel

Body control

of products optimized for the automotive market

Low offset and high voltage resistance
with low dark current
Voltage tracker ICs

2% BD3925FP (TO252-5 Package)
27 BD3925HFP (HRP5 Package)

limited to 45pA, making them ideal for battery (AR
driven sets such as automotive systems. In

addition, high precision is ensured due to an

output offset voltage of +15mV.

T0252-5

HRP5

Zero defect serial EEPROMs
High Reliability Serial EEPROMs
BR25HL10 series
SPI BUS compatible, )
6kV ESD resistance
BR93H[ ] ]series
Microwave BUS compatible,) 2o

8KV ESD resistance

A double-cell structure and double reset functionality,
combined with gold pads and gold wires, are utilized for

unprecedented reliability. sopd

B High reliability modules
utilizing in-house components
Custom Power Modules
Power modules can be customized for any application.

General-
purpose
devices
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Body control

TPMS

. A wide range of lineup from general-purpose
switches to various types of drivers
MOSFET

RSS090N03 (Vpss=30V, Ip=9A, SOP8)

RSS085N05 (Vpss=45V, Ip=8.5A, SOP8) (mm)
RSS065N06 (Vpss=60V, Ip=6.5A, SOP8)
RSS075P03 (Vbss=-30V, Ip=-7.5A, SOP8)
RSS060P05(Vpss=-45V, Ip=—6A, SOP8)
SP8K3(Vbss=30V, Ip=7A, SOP8:Dual)
SP8J1(Vbss=-30V, Ip=-5A, SOP8:Dual)
SP8M3(VDss=30V/-30V, Ip=5A/-4.5A, SOP8:Dual)
RSQ045N03(Vbss=30V, Ip=4.5A,TSMT6)
RSQ035P03(Vbss=-30V, Ip=-3.5A, TSMT6)

(5.0x6.0, t=1.75) SOP8

(2.9x2.8,t=0.85)

These ICs feature low ON resistance and a high level of

resistance to electrostatic breakdown. TSMT6

Best suited for downsizing and

energy saving of systems

Watchdog timer reset ICs
BD37A[|_FVM series (INH logic: H Active) .
BD87A[JJFVM series (INH logic: L Active)
BD99A41F (INH logic: H Active) MSoP8

The watchdog timer reset ICs are available in a wealth of lineup
for selections of ON or OFF logic of watchdog timer reset

High performance high reliability regulators
High Voltage Resistance LDO Regulators

27 BD357CIFP
27 BD357CHFP

Low current consumption prolongs battery life

The BD3570FP and BD357 [JHFP series regulators provide a voltage
resistance of 50V and 500mA output while utilizing only 30pA, making them
ideal for battery driven sets.

lcc-lo Characteristics

Competitor Product

[ Current
|consumption loss
|~ ROHM

0 100 200 300
Load current lo (mA)

Ultra-low
current
consumption

Current consumption lcc (mA)

TO252-3 TO2525 = = BEEE®@ HRP5

function and detection voltages to reset power supply voltage. soP8

Enhancing system reliability by built-in
watchdog timer and reset circuit
Regulators with watchdog timer reset ICs
BD3004HFP (Variable reset detection voltage type)
BD3005HFP (WDT ON/OFF function type)
[Z27 BD3010AFV (Variable reset detection voltage type LLLL L]
+WDT ON/OFF function type) HRP7

Provide high efficiency power

from battery voltage
Flexible Step-down Switching Regulators with Built-in MOSFET
BD9001F (48V/2A type)
BD9778F (35V/2A type)
BD9778HFP (35V/2A type)
BD9781HFP (35V/4A type) PEEREEE ke

A high efficiency power MOSFET is built in,
facilitating design while contributing to reduced -

system power consumption. sops

The regulators with watchdog timer reset ICs have i

SSOP-B20

built-in 5V regulator and watchdog timer reset function,
and warrant high withstand voltage up to 50V to
contributing to enhancing system reliability.
Operational amplifiers / comparators selectable
according to applications and environment
Automotive grade operational amplifiers / comparators
<Ground sense operational amplifiers>

LDO regulator and reset IC in a single package

LDO + Reset IC

BD3951F

A 150mA LDO regulator and reset circuit are integrated

into a single package. SOP8

I BA2904HFVM-C (with two circuits)

Y¢BA2902HFV-C (with four circuits) .
<Ground sense comparators>

277 BA2903HFVM-C (with two circuits)
Y¢BA2901HFV-C (with four circuits)
The ROHM'’s automotive-grade operational amplifiers and
comparators provide a maximum operating temperature of
125°C and electrostatic breakdown voltage of 5kV. Further,
adopting automotive-compatible process makes the amplifiers

MSOP8

and comparators safe for use under harsh conditions. SSOP-B14

Reduce set standby current consumption
for longer battery life
Low Dark Current Switching Regulator

YrBD9081FV

The BD9081FV switching regulator features a current
consumption of just 110pA when OFF and low current operation
during light loads. A wide input voltage range is offered, from
4.5V to 35V, making it ideal for battery driven automotive systems.

SSOP-B20W

¥ Under development



ROHM provides a complete lineup of products designed specifically for the needs of current and next-generation

automotive systems, including the body, interface, security, AV, and sensor blocks.

&

Body Control

Solenoid Motor Drive Transistors

Industry-leading transistors

DTDG14GP (Vcc=60+10V, lo=1A, Ri=None/R2=10kQ, MPT3)
DTDG23YP (Vcc=60+10V, lo=1A, R1=2.2kQ/R2=10kQ, MPT3)
2SD2143 (Vceo=60+10V, Ic=2A, Darlington, CPT3)

QSH29 (Vcc=60+10V, 10=0.5A, Ri=None/R2=10kQ, TSMT6:Dual)

(mm)

DTDG23YP (MPT3) DTDG14GP (MPT3)

> o
2.2kQ
]

10k 10kQ
(6.5x9.5,t=2.3) CPT3

60+10V /1A 6010V /1A
25D2143 (CPT3) QSH29 (TSMT6)
[10k0
| S
o
3.5k 3000 L10kO)
60410V /2A 60410V / 0.5A / Dual (45x40,t=1.5)  MPT3
- Built-in protection clamp diode '

- Space saving
- Fewer parts required

(2.9%2.8,t=0.85) TSMT6

m Market-tested reliability

Rectifier Diodes (mm)

(1.6x3.5,t=0.8) PMDU

RR264M-400 (400V, 0.7A, PMDU)
RR274EA-400 (400V, 0.5A, TSMD5)

- 25% greater ESD resistance '
- Resistant to both current and static voltage surges 2
(2.9x2.8,1=0.85) TSMD5

Broad lineup in a range of capacitances

and package sizes
Tantalum Capacitors

<Open structure type>TCFGseries

P case (2012size) 22pF max.

A case (3216size) 68pF max.

B case (3528size) < 330pF max.

C case (6032size)* 220pF max.

D case (7343size)* 330uF max.

These tantalum capacitors feature an internal open structure

that shuts down current flow during abnormal current or

temperature conditions, reducing the risk of combustion. TCFG series

IIII: Camera Module / Network

% Under development

DC/DC converter with built-in output FET

Switching Regulator with Reset Function
[ZZ7 BD3973KN

The BD3973KN switching regulator integrates a 2ch
high voltage resistance power MOSFET that enables
arbitrary setting of the operating frequency via external
resistance for greater compatibility.

VQFN28

m MOUnting area reduced by half* *Compared to conventional diodes

Bi-directional Zener Diodes

RSB16V (Vz=14.4 to 17.6V) ()
RSB18V (vz=16.2 to 19.8V)
RSB27V (Vz=26.2 to 32.0V) ’

Positive/negative surge protection on a single chip.
Optimized for CAN/LIN bus lines.

(20x2.1,t=0.9) UMD3

Integrated power startup sequence

and multiple protection circuits
System Power Supplies for CCD/CMOS Camera Modules

27 BD8671KN (for CCD image sensors)
IZZ7 BD8674KN (for CMOS image sensors)

The BD8671KN features 3 outputs for CCD sensors
while the BD8674KN provides dual outputs for CMOS

Sensors. . #

VQFN28

Optimized for noise removal in signal lines

Tantalum Capacitors

Conductive Polymer Type: TCTO Series

M case (1608 size) 15pF max.

P case (2012 size) 47uF max.

AL case (3216 size, low profile type) 100uF max.

ROHM tantalum capacitors utilize a conductive

polymer material at the cathode for significantly

reduced ESR and combustibility. The TCTO series is

offered in a low profile (1.2mm) package with a ‘
maximum capacitance of 100uF as well as compact

types (1608, 2012 size) that contribute to end-product

miniaturization. TCTO series
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Air Conditioner

Instrument/AC Panel

Reversible 50V motor driver

Compact, multi-channel 12-lamp driver
1ch/1.25A Output H-bridge Driver

LED Driver IC for Indicators

BD8105FV 27 BD6941FM
The BD8105FV is a 12ch LED driver IC rated at 35V  pumm Low current consumption and heat generation
and 50mA (DC). Cascade compatibility ensures driving ﬂ with a built-in low ON-resistance DMOSFET

of additional LEDs. - Conventionally, a Darlington configuration utilizing
bipolar transistors is used to configure an H-bridge
circuit. ROHM, however, uses DMOSFETs with low
ON-resistance for greater efficiency and voltage

resistance with reduced loss and heat generation.

SSOP-B20W

HSOP-M36

For detecting the rotation of various controllers

Reduced heat generation with low ON-resistance DMOSFET

Compact Surface Mount Photointerrupter () VoL, VOH - lout
VoH (V) 0
RPI-0226V - e
05
’ — ROHM
A unique boss (bottom protrusion) design ensures 1.0 Competitor
greater mounting precision. (4.4%2.7,1=2.95) ° 15
2 Significant
Z 2.0 reduction
. . . . £ in loss
Expressive automotive lighting s 15
Chip LEDs 1.0 Competitor}
<Ultra-high Bright Chip LEDs for Automotive> 05 ///
SML-Z series (3.5x2.8mm, t=1.9mm) ’ Yy ____+— | ROHM
A high heat resistant resin enables operation at 85°C and 50mA. VoL (V) 0 0.5 1.0

Optimized for in-vehicle applications.

Wide operating temperature range: —-40°C to +110°C.
<High Bright Chip LEDs>

SML-512(A) series (1.6x0.8mm, t=0.55mm)
SML-212(A) series (2.0x1.25mm, t=0.8mm)

Output current louT (A)

Guaranteed 3kV ESD resistance
Anti-surge Chip Resistors
ESR series (1608-3225 size)

Twice the rated power as conventional products
allow for greater miniaturization.

Designed to meet the strict requirements of automotive
applications.

\

<Chip LEDs with Reflector>

SML-012(A) series  (3.0x2.0mm, t=1.3mm)
SML-M10 series (2.0x1.25mm, t=0.8mm)
SML-T10 series (1.6x0.8mm, t=0.55mm)

Ideal for current detection

Ultra-low Ohmic Chip Resistors for Current Detection
PMR series (1608-6432 size)
A metallic resistive element is utilized for

greater rated power. Available in a wide
> range of resistances (1mQ to 10mQ).

4

UCR series (1005-3216 size)
Resistance range: 11mQ to 910mQ

Al o wfe

1.5 times the brightness as conventional products
in the industry’s smallest size. A broad palette is offered,
including colors matched to automotive OEM specs.

MOvercurrent Detection Circuit

<Chip LEDs for LCD Backlights>
SMLK15 series (4.5x2.0mm, t=0.6mm)
SMLC14 series (3.8x1.0mm, t=0.6mm)

High brightness, high heat radiation type.

()
p Mirror ECU

Reversible 50V motor driver
1ch/1.25A Output H-bridge Driver

27 BD6941FM
Conventionally, a Darlington configuration utilizing

Ultra low resistor
for current detection

] TPMS

Adjustable radio transmission range via supply voltage
1ch Pre-driver with Adjustable Drive Current for LF Antennas

bipolar transistors is used to configure an H-bridge 27 BD6934FV
groult. HOHM, however, uses DMOSFETs with low The BDB934FV 1ch half-bridge driver IC allows for a .
ON-resistance for greater efficiency and voltage wide drive range for LF antennas due to the adjustable

resistance with reduced loss and heat generation. HSOP-M36

Rain Sensor

m Guaranteed surge protection

in a compact form factor
Zener Diodes

KDZ series ‘

(mm)

1W rated power in a compact size (2616).
(1.6x3.5,t=0.8) PMDU

radio transmission range via supply voltage.
SSOP-B16

&

Stop Lamp

High reliability lighting
Chip LEDs

7<PLCC4 package

ROHM high reliability LEDs are ideal for stop & ==
and side lamps. .

Y& Under development



IC Product Specifications

Camera Module/Network

[1 Switching Regulator with Built-in Reset Function

| Part No. Reference Output Current(A) Power MOS ON-resistance (Q) |Reset Detection
Ml Voltage Trackers Vot [ Vo2 Vol [ Vo2 ) Voage(\)
Offset Voltage [output Cu it Curent]  Operating BD3973KN 1.250 0.5 0.2 2 4 2.7 36
Part No.
: (V) (B |voltage| )
+15
w BD3925FP (Ta=-40- +125°C, Voo=6-36V, lo=5-200mA) 05 | 50 | 45 | 0to+12s [1 system Power Supply for CCD - CMOS Camera Modules
15 For CCD image sensor
BD3925HFP > 05 50 45 -40t0 +125
=—40- +125°C, Vec=6-36V, 10=5-200mA)
(e = o © mA) | Part No. DpuUt (}’,‘)’"age 0“‘9“(‘\,‘)“"399 Oscillating Frequency
33 12 -5
W BD8671KN 45109 [150mA] ‘ pomAl ‘ (smAl 500kHz to 1.2MHz
W High-reliability Serial EEPROMs For CMOS image sensor
Part No. D?g:;ty [Supply VO(I‘!,a)ge Range| OperalFi‘r;g‘ ;'zr(gg;aralure Lifelianle gggeﬁ Data Relergigcn)(yrs) | Part No. Input &/gltage Outpu(tv\)loltage Oscillating Frequency
BR25HI0 251055 ~40t0 +125 10° 40 33 5
gories 1Ko 32K -5105. 0 + BD8674KN 45109 [250mA] [30mA] 500kHz to 1.2MHz
BROSHLI] 2K to 16K 271055 ~40t0 +125 10° 40
series
Instrument/AC Panel
M High Voltage LDO Regulators [ LED Driver IC for Indicators
| Part No. Ompu:\xoltage Output Volt(;?)s Precision Outpu(tA(;urrsr\i wxnmum Cimu:l“li)urrsnl Operating Part No. Poweﬁupply Ouipr':‘i?nem Number of Inputs. NST(E.S_.;;" Output Type Maximum
2
w BD3570FP 33 (Tam40 0 4125°C) 05 50 30 40 to +125 BD8105FV 451055 50 5 12 Open Drain 35
+2
W BD3570HFP 33 (Tac—d0 1 +125°C) 05 50 30 ~40to +125
+2
W BD3571FP 50 (Tammd0 10 +125°) 05 50 30 4010 +125 Air Conditioner
w 2
BD3571HFP 5.0 * . 0.5 50 30 —40to +125 . .
(Ta=—4010 +125°C) [ 1ch 1.25A Output H-bridge Driver
) +2 —= -
W BD3572FP Variable (Tac—t0 1 +125°C) 05 50 30 —40to +125 | e—— e e e | Gy
) =2
w BD3572HFP Variable (Tac—40 1o +125°C) 05 50 30 ~40to +125 w BD6941FM 50 0 3 084 4010 4125
+2
w BD3573FP 33 (Tac—d0 1 +125°C) 05 50 30 400 +125
+2
e | | ot | |0 | 0 e |
2
BD3574FP 5.0 s . 0.5 50 30 -40t0 +125 . .
(Ta=—40to +125°C) M 1ch 1.25A Output H-bridge Driver
+2 —— , - -
w BD3574HFP 5.0 (Ta=—40 0 +125°C) 05 50 30 —40t0 +125 | E—— Narimun T Ciroult G = Gicut C r':‘:) O“(‘ulhéifi‘fé‘lv \é?)?(l\zge Opera!lng(nc)
) 2
w BD3575FP Variable (Ta=—t0 tto 1125°C) 05 50 30 ~40 to +125 w BD6941FM 50 0 3 0.84 _40to0 +125
) =2
w BD3575HFP Variable (Tac—40 10 +125°C) 05 50 30 40 to +125

TPMS

M Voltage Detector ICs with Watchdog Timer [l LF Antenna 1ch Pre-driver with Adjustable Drive Current

IPower Supply| ~ Circuit Current Circuit Current ON Duty(%) Operating
P o, VS«I‘;;;”M ‘?:“ré"c‘i’éiXﬁ'i’e’?f om(‘u‘-:-%mm Vo\'::;'RA;:;:M 'VZSTF :e Cmmm ey | Rartiie. v A) oy Vco=3.5V_| Veo=4V | Voo=7V. 5 0)

BD37A19FVM 1.9 ”::12'5520) 07 10t010 | 25t010 5 4010 +105 w BD6934FV 35108.0 0 35 92 15 49 | -40t0+85

15
BD37A41FVM 44 (ot 07 10t010 | 25t010 5 4010 +105

=15
BD87A28FVM 28 (ras50) 07 101010 | 25t010 5 4010 +105

15
BD87A29FVM 29 Tty 07 10t010 | 25t010 5 4010 +105
BD87A34FVM 34 = 07 101010 | 25t010 5 4010 +105

(Ta=25°C) g o g

sosrasiew | 1 | e | 07 | rowre | zswn | 5 | <o Discrete Product Specifications

+1.5
BD99A4F 44 oty 07 10t010 | 25t010 5 4010 +105

General-purpose Devices

M Regulators with Voltage Detector and Watchdog Timer Il MOSFETs
) Vbss | 1D | PD(W) RDS(on) Typ. (MQ) Qg | Driving
Part No. WWWﬁmﬁm e B e Bless i Part No. Package| Polarity | "n)" | (A) |(a=25'C)[ Ves=av | Ves=4.5V | Ves=10V | (nC) |Voltage(v)
=2 0.78 Variable IAdjustable Volage RSS090N03 SOP8 | Nch | 30 | 9 2 17 15 1 1] 4
BD3004HFP 5 |m=—otos1250| °° | (lo=200mA) | (atVsopen:41v) =2 DetectorsWDT
=2 0.78 45V Votage Detecto RSS085N05 SOP8 | Nch | 45 | 85 | 2 18 16 13 53| 4
BD3005HFP 5 |mewnizso °5 | (od0oma) 45 2 Sy
+2 0.25 Variable |Adjustable Voltage| RSS065N06 SOP8 Nch 60 6.5 2 31 28 24 1 4
W BD3010AFV 5  |ma0wssg] %2 | (o=t50mA) |@RaDiopen:azsy|  *3 Detector+WDT
RSS075P03 SOP8 Pch =30 | -7.5 2 25 22 15 30 4
RSS060P05 SOP8 | Pch | 45| 6 | 2 38 35 26 23| 4
[l Flexible Step-down Switching Regulators with Built-in Power MOSFET
o Supply Voltage| Output Current Output Reference Voltage| Operating Oscillation SP8K3 SOP8 | Neh+Nch | 30 7 2 25 23 7 841 4
art No. V) A) Voltage(V) Accuracy (%) [§) Circuit
BD9001F 71048 20 1toVin 2 4010 +95 |Self-oscillation SP8J1 SOPE | PohePeh | 50| 5 | 2 * o o I
; Neh | 30 | 5 58 52 36 39| 4
. - Self-
BD9778F 7t035 20 1to VIN +2 40 to +125 elf-oscillation SP8M3 soPs B
BD9778HFP 7t035 2.0 110 VIN 42 -40t0 +125  |Self-oscillation Pch -80 | 45 65 57 40 85| 4
BDO781HFP 71035 40 1toVin o 40 to +125 Self-oscilation/ RSQ045N03 TSMT6 | Nch | 30 | 45 | 1.25 40 36 27 68| 4
RSQ035P03 TSMT6 | Pch | -30 | -35 | 1.25 70 65 45 92| 4
M Automotive Grade Operational Amplifiers/Comparators
Operational Amplifiers: Ground Sense Body Control
| Part No. Némbeirsol Supply Voltage |Circuit Current Input Offset Voltage Sle'm; Rate Gain ?‘Aa':dwidlh
e 0 () (o) i) (k2] M Transistors for Solenoid Motors
w BA2904HFVM-C 2 31032 0.7 2 02 05 Eoy S R—— ves R P - R
|ﬁ BA2902HFV-C 4 3t032 0.7 2 0.2 05 DTDG14GP MPT3 NPN 60+10 1 500 300 or more none/10
Comparators: Ground Sense DTDG23YP MPT3 NPN 6010 1 500 300 or more 2.2/10
| p— Nurmber of [Supply it G Offset Bias Current|Output Current| Input Voltage Range.
Circuits ) (mA) (mv) ©A) (mA) V) 25D2143 CPT3 NPN 60+10 2 1000 1k to 10k 3503
w BA2903HFVM-C | 2 21036 0.6 2 50 16 VEE to Veo-1.5
QSH29 TSMT6 | NPN+NPN | 6010 05 500 500 or more none/10
|i} BA2901HFV-C 4 21036 0.8 2 50 16 VEE to Vce-1.5
M Rectifier Diodes
Part No. Package W ('/i’) =k
. RR264M-400 PMDU 400 0.7 25
M Regulator with Voltage Detector IC
R ot
Part No. D B RR274EA-400 TSMD5 400 05 8
0.31 Variable
BD3951F (lo=100mA) _|@tRADJopen:47v)|  *2
Camera Module/Network
M Low Dark Current Switching Regulator 1 Bi-directional Zener Diodes
I it Volt: Output Volt: Output Current Maxi O i
(F300 S e Freciston (?%j)e P A ax'muam Feraturs (°C) Part No. Package lmﬁN) VA e )
¥v BD90B1FV 451035 £2.0 06 36 ~40to +125 RSB16V UMD2 200 14410176 1
RSB18V umMD2 200 16.2t019.8 1
RSB27V umMD2 200 26.21032.0 1

r:Under development
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The content specified in this document is correct as of 1st. April, 2009.

No copying or reproduction of this document, in part or in whole, is permitted without the consent of ROHM CO.,LTD.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter "Products”). If you wish to use any such Product, please be sure to refer to the specifications, which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein illustrate the standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should you incur any damage arising from any inaccuracy or misprint of such information, ROHM shall bear no
responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly, any license to use or exercise
intellectual property or other rights held by ROHM and other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the use of such technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

The Products are not designed to be radiation tolerant.
While ROHM always makes efforts to enhance the quality and reliability of its Products, a Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such as
derating, redundancy, fire control and fail-safe designs. ROHM shall bear no responsibility whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires an extremely high level of reliability the failure or malfunction of which may result in a direct threat to human life
or create a risk of human injury (such as a medical instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-controller or other safety device). ROHM shall bear no responsibility in any way for
use of any of the Products for the above special purposes. If a Product is intended to be used for any such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the Law.

/NI
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ROHM Sales Offices Contact us for further information about the products. RO128A

San Diego  +1-858-625-3630  Unted Kingdom +44-1-908-272400  Tianjin +86-22-23029181  Xiamen +86-592-238-5705
Atlanta +1-770-754-5972  Denmark +45-3694-4739  Shanghai +86-21-6279-2727  Zhuhai +86-756-3232-480
Boston +1-978-371-0382  Espoo +358-9725-54491  Hangzhou +86-571-87658072 Hong Kong +852-2-740-6262

Chicago ~ +1-847-368-1006  Salo +358-2-7332234  Nanjing ~ +86-25-8689-0015  Taipei +886-2-2500-6956

Dallas +1-972-473-3748  Oulu +358-8-5372930  Ningbo ~ +86-574-87654201  Kaohsiung ~ +886-7-237-0881

Denver +1-303-708-0908 Barcelona  +34-9375-24320 Qingdao +86-532-8577-9312  Singapore +65-6332-2322

Detroit +1-248-348-9920  Hungary +36-1-4719338  Suzhou  +86-512-6807-1300  Philippines ~ +63-2-807-6872 RO H M CO_’ Ltd .

Nashville ~ +1-615-620-6700  Poland +48-22-5757213  Wuxi +86-510-82702693  Thailand +66-2-254-4890

Mexico ~ +52-33-3123-2001  Russia +7-495-739-41-74  Guangzhou +86-20-3878-8100 Kudalutpr  +60-3-7958-8355 21 Saiin “ﬂzofaﬁ;?gggskﬁo'm’

Diisseldorf ~ +49-2154-9210  Seoul +82-2-8182-700  Huizhou  +86-752-205-1054  Penang +60-4-2286453 yoto 675- apan
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