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IGBT/MOSFET Gate Drive Optocoupler for Refrigerator

ABSTRACT
Liteon offered the best solution what IGBT/MOSFET Gate Drive Optocoupler for Home
Appliance Refrigerator applications. Liteon have High CMR, 2.5A/3.0A Output peak current,

Rail-to-Rail Output voltage, etc components.

The LTV-3120 contains a GaAlAs LED optically coupled to an integrated circuit with a power
output stage. It is ideally suited for driving power IGBTs and MOSFETs used in Motor Control,
Inverters, SMPS, Induction Heating (Cooking), Home Appliances (such as Refrigerator,

Washing Machines and Air Conditioner) and Industrial Applications.

The 2.5A peak output current is capable of directly driving most IGBTs and MOSFETSs with
ratings of up to 1,200V/100A. For IGBTs and MOSFETs with higher ratings, the LTV-3120 can
be used to drive a discrete power stage which drives the IGBT or MOSFET gate.

The LTV-3120 has an operating temperature of -40°C to 100°C, this makes it ideal for use in

applications that operate in industrial environments.

The LTV-341 series Optocoupler is ideally suited for driving power IGBTs and MOSFETs
used in motor control inverter applications and inverters in power supply system. It contains a
AlGaAs LED optically coupled to an integrated circuit with a power output stage. The 1.0A
peak output current is capable of directly driving most IGBTs with ratings up to 1200V/100A.
For IGBTs with higher ratings, the LTV-341 series can be used to drive a discrete power stage

which drives the IGBT gate.

The LTV-341P and LTV-341W have the highest insulation voltage of Vorm = 891 Vpeak and
Viorm = 1140 Vpeq respectively.

Anywise, Liteon have more best solutions what these are High Speed Coupler(LTV-M601),
PhotoTriac(MOC30xx ~ LTV-30xx) and General Purpose Photocoupler(LTV-817) for Home

Appliances.
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Device Package Functional Diagram Features
v High CMR 25KV/us @Vcy=1500(V)
LTV-3120 DIP-8 o v Vee = 15~30(V) wide operating range
v 2.5A Output peak current
1 v Rail-to-Rail Output voltage
LTV-341 = _
. LSOP6 e v' Under Voltage Lock-Out protection
series -
& v 3.0A Output peak current
- ® v 3.3V/5V Dual Supply Voltages
LTV-M601 SOP5 Y e v Low Power Consumption
op— ——s v High Speed 10MBd
N v High Isolation Voltage
MOC30xx DIP6 Y o
Y& v Mini-Flat Package
LTV-30xx SOP4 )
v Rohs compliant
DIP4 v' High Isolation Voltage
LTV-817 Y | _
DIP4 SMD v Rohs compliant

Notes: LTV-3120 (M.P. now) and LTV-341 (engineering samples by Apr’'15, M.P. schedule by Aug'15).
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Refrigerator Applications and Topologies

Designing for consumer applications require reliable Photocoupler products that offer more
functionality and higher isolation while minimizing power consumption and costs. Liteon have
the product technologies and manufacturing capabilities, to help you differentiate your

products in the market.

Atypical Refrigerator system consists of a Power Supply unit and Control unit. For the
Power Supply unit, Liteon has high isolation voltage Photocoupler that is mains used to isolate
the PFC and PWM. For the Operation unit, MCU control the Key Entry of Touch Key, Wireless
Connectivity interface, LED Display, Buzzer and communication interface of microcontroller,
etc. For the Control unit, MCU control the power switch, Damper heater switch and Defrost
heater switch combined with PhotoTriac, control the Motor System for Ice maker, Water pump,
Damper, Deodorize, Refrigerator and Freezer function, related sensor and peripheral device.
And, others MCU control the Compressor Motor combined with IGBT/MOSFET Gate Drive
Optocoupler. The main isolate both MCU and related peripheral devices, to ensure the
reliability of the circuit. Motor control systems are an integral part of various home appliances.
These developments are dictated by safety and environment protection requirements, by
performance requirements, and of course by the manufacturing cost. So, when we were
designing home appliances, the need to strengthen attention the MCU and peripheral device

to the application circuit isolation to ensure lower noise of the circuit.

Explore product information and see block diagram below.
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Fig. 1 Refrigerator of on the market
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Block Diagram

‘ala 'ue 4

oke 4 Now

‘aj8 'BunyBr] g3 Joopu 'duing
"OWIHL oo

nn
fjddng Jamoyg

Jo1esabley 4o (g/T) weibeld xoo|g g "614

LTEALT

Jajdnon

< bo_n [ 1|
ENENITINE e
< oaroa
_”___:.._”_m J0 07
aauenduwiod ) JoJ
“ 2sn4a
ZL

BunPEy

NI
ol

IGBT/MOSFET Gate Drive Optocoupler for Refrigerator

AN70-9004, October 2014

5

Copyright © 2014, Liteon Technology Corporation



LITEI°

loresabuey Jo (z/z) weibeld xoolg € "6i4

2D BlIaJU| MO Sallag

v

TO2M-ALT

Suiydn ._oo_u_.__%_

Jdajdnon

WOdd33 poeds ubM
ﬁ' lonueg Jojop uoay

oywioy

nH Aeidsia (HT | +—— 102 02 FL]
P ML 197031} aniq Now I NOdd33
" a1

¥ o.Ouoe e

-~

rFy

6+~  NOW |z g oo
H | ] "
omots (O comugnes | [ £2 e

D4 228017 141

[y

Ajanoauuog
SS9 JdIAN

uoaji | uoaj | uoay

HEDE-ALT
Al HADED0I

100N
a2d H

*HOE-MLT
HEQE D0

|

HEOE-ALT
HHOEDO0N

Aejdsig @21

duwind Jayem

19yewW a9y

adA) jaayps faug Aoy

andd
Jadwep 10101 |+
Jadda)g a1 ojoLd § FEM10J0LUd | 2en 030

_ H 4| 134SOW

Q
y -
d THE-ALT
Jossatdwod (sod) g x ,, 07iEA _.\m %l
1gol : N/ 5 \/M
a | [ B e e ]
S0W/L85] — ° o m Lla w. NI
uoay1 WK il > o|ls |2|§ © ov
. \m #a K T |o T |la m
| ™| =
. Y G &
5 % _ Y
— - :
3 ThE-AL -~
m DZTENLT hw____urﬁaum_w
O I F————— 85 SO/LE 2 OH_E
el  1odnon Nowl mill
poadg yby *
nun jonuoy

10ued uew
oywo) uoay

IGBT/MOSFET Gate Drive Optocoupler for Refrigerator
6

Copyright © 2014, Liteon Technology Corporation

AN70-9004, October 2014



LITEG.I

www.liteon.com

Liteon's LTV-3120 and LTV-341 IGBT/MOSFET gate drive optocoupler are used for motor
control of Refrigerator, microcontrollers for IGBTs timing control. These are best choice for

bridge of motor control system.

For kitchen appliances, since refrigerators work continuously, it is important to reduce their
power consumption. The market demand for ample indoor space is driving the need for thinner
heat insulators and smaller motors. Because refrigerators are used in homes, it is necessary to
improve motor efficiency, even at low speeds, in order to reduce acoustic noise and vibration.
An inverter controls a compressor. Various sensors and a microcontroller work in tandem to
regulate indoor temperatures and humidity. The refrigerators which are in constant operation,
there is an increasing demand for eco-friendly electric home appliances which reduce the
overall required power consumption. Refrigerator's critical design factors and challenges for
motor control architectures are efficiency, reliability, noise reduction, thermal performance,
reduced board space and ease of design. The design engineers face significant challenges
such as component spend, complex algorithm development, and numerous design cycles
during implementation. Liteon constantly expanding product portfolio, combined with
manufacturing process enhancements, innovative topologies, and ours systems expertise,
allow circuit designers to develop the most advanced solutions to meet your needs. Liteon
offer a broad range of IGBT Gate Driver Optocoupler, IPM Gate Drive Interface Optocoupler,
High Speed Coupler, PhotoTriac and General Purpose Photocoupler for every motor control

application.

Liteon Technology offered the IGBT/MOSFET gate drive optocoupler that can match
different IGBTs/MOSFETSs for Refrigerator applications. Optimized for Refrigerator, these
IGBTs/MOSFETSs gate drive optocoupler contain High CMR, High Output peak current,
Rail-to-Rail Output Voltage that are able to attain a balance between switching and conduction
losses. In addition, Liteon’s solutions notably lead the market with best-performance ratio, as

we ensure system efficiency and minimize total losses.
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http://optoelectronics.liteon.com/en-global/Form/contact

Headquarter

LITE-ON Technology Corp.

Address: 90, Chien 1 Road, Chung Ho, New Taipei City, Taiwan, R.O.C.
Post Code: 23585

Tel: +886-2-2222-6181~8

Fax: +886-2-2221-1948

Factory

LITE-ON Electronics (Tian Jin) Co., LTD.

Address: No. 11 Fu-Yuan Road, Wuging Development Area, Tianjin, China
Post Code: 301700

Tel: +86-22-82193000

Fax: +86-22-82193065

LITE-ON Technology (Chang Zhou) Co., LTD.

Address: No. 88, Yanghu Road, Wujin Hi-Tech Indutrial Development Zone, Jiangsu
Province, China

Post Code: 213166

Tel: +86-519-83068888

Fax: +86-519-83069999

LITE-ON Electronics (Thailand) Co., LTD.

Address: 38/4 Moo 1, Rangsit Ongkarak Road, Bunyeetoh Tanyaburi Patthumthani 12130
Bangkok, Thailand

Post Code:

Tel: +662-5331208~16

Fax: +662-5331747

Sales Office
Asia/Pacific

LITE-ON Technology Corp.

Address: 90, Chien 1 Road, Chung Ho, New Taipei City, Taiwan, R.O.C.
Post Code: 23585

Tel: +886-2-2222-6181~8

Fax: +886-2-2221-1948

LITE-ON Electronics (Tian Jin) Co., LTD.

Address: No. 11 Fu-Yuan Road, Wuging Development Area, Tianjin, China
Post Code: 301700

Tel: +86-22-82193000

Fax: +86-22-82193065

LITE-ON Technology (Chang Zhou) Co., LTD.

Address: No. 88, Yanghu Road, Wujin Hi-Tech Indutrial Development Zone, Jiangsu
Province, China

Post Code: 213166

Tel: +86-519-83068888

Fax: +86-519-83069999

LITE-ON Electronics (Thailand) Co., LTD.

Address: 38/4 Moo 1, Rangsit Ongkarak Road, Bunyeetoh Tanyaburi Patthumthani 12130
Bangkok, Thailand

Post Code:

Tel: +662-5331208~16

Fax: +662-5331747

LITE-ON Electronics (Tian Jin) CO., LTD.

Address: No. 11 Fu-Yuan Road, Wuging Development Area, Tianjin, China
Post Code: 301700

Tel: +86-22-82193000

Fax: +86-22-82193065

LITE-ON Technology (Chang Zhou) Co., LTD.

Address: No. 88, Yanghu Road, Wujin Hi-Tech Indutrial Development Zone, Jiangsu
Province, China

Post Code: 213166

Tel: +86-519-83068888

Fax: +86-519-83069999

LITE-ON Electronics (Dongguang) Co., LTD.

Address: NO. 1 Zheng An Road, Shang Jiao Section Chang An Town, Dongguang City,
Guangdong, China

Post Code: 523878

Tel: +86-769-88611108

Fax: +86-769-88611128

LITE-ON Electronics H.K. LTD.

Address: RM 904-905, 9/Fl., International Plaza, 20 Sheung Yuet Road, Kowloon Bay,
Kowloon H.K.

Post Code: 523878

Tel: +852-27963012~4

Fax: +852-27960044

LITE-ON JAPAN LTD

Address: 8F, No.2 Dic Bldg.,2-16-2 Sotokanda,Chiyoda-Ku, Tokyo Japan
Post Code: 101-0021

Tel: +81-3-3258-6502

Fax: +81-3-3239-6505

LITE-ON Singapore Pte Ltd

Address: 22, Sin Ming Lane,#03-83 Midview City Singapore
Post Code: 573969

Tel: +65-6349-0918

Fax: +65-6349-0910

Jay Tronics Inc.

Address: 15F Daerung Technotown 12 Cha, Gasan-dong, Geumcheon-gu, Seoul, Korea
Post Code: 327-32

Tel: +82-2-705-4942

Fax: +82-2-2060-3399

America

LITE-ON, INC.

Address: 720 S. Hillview Drive. Milpitas, CA
Post Code: 95035

Tel: +1-408-946-4873

Fax: +1-408-941-4597

LITE-ON INC. (Austin)

Address: 1826 Kramer Lane, Building A, Suite D, Austin, TX
Post Code: 78758

Tel: +1-512-835-6052

Fax: +1-512-835-4942

LITE-ON INC. (Dallas)

Address: 2716 Woodbury Drive Flower Mound, TX
Post Code: 75028

Tel: +1-972-539-5702

Fax: +1-512-835-4942

LITE-ON, INC. (Atlanta)

Address: 1781 Hickory Path Way Suwanee, GA
Post Code: 30024

Tel: +1-512-691-3344

Fax: +1-512-835-4942

LITE-ON, INC. (Chicago)

Address: 23201 - 117TH STREET TREVOR, WI
Post Code: 53179

Tel: +1-262-862-9451

Fax: +1-262-862-9460

Europe

LITE-ON ELECTRONICS (Europe) Ltd.

Address: 23, Apex Business Village, Cramlington, Northumberland, UK
Post Code: NE23 7BF

Tel: +44 191 250 4931

Fax: +44 191 250 4798

LITE-ON Technology (Europe) BV,

Address: De Haag 8, 3993 AW, Houten, The Netherlands
Post Code:

Tel: +31 6 51665188

Fax:

LITE-ON Technology (Europe) B.V.

Address: Havelstrasse 7, 24539 Neumuenster, Germany
Post Code:

Tel: +49 4321 55555-0

Fax: +49 4321 55555-29
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