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Leading Solution

LS Industrial Systems is taking off as a global leader!

In the field of electric power solutions, producing a wide variéty of products
that are based on power supply technology and are highly competitive
both in Korea and overseas.
Using technology that it has accumulated over more than 30 years
in the electric power industry, LS Industrial Systems develops, produces,
and supplies a whole range of products related to power plants, power
transmission & distribution, equipment for electricity users, and electric
t to overseas markets as well as within Korea.
’ electric equipment products are developed
ar on ye its sales in the global market
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Power Semiconductor Module Business Field.

Optimize your application designs : Less power loss! Save cost and time!

LS Industrial Systems (LSIS) sets the long term goal as “Total solution provider in power semiconductors”,

providing system solutions based on power semiconductors. LS Industrial Systems is now producing and going to

develop a low-cost and high-performance Power Semiconductor Modules including Application Specific IPMs (ASIPM)
for Industry applications, Power supplies, Renewable energy, Automotive and Home appliances.

Our product portfolio includes:
o Application Specific Power Modules
Simple Solution Power Modules (SISPM™) : 2-Pack, 4-Pack
Eco Friendly Power Modules (EFPM™) : 2-Pack, 6-Pack
o Standard IGBT Modules
- Super Solution Power Modules (SUSPM™) : 2-Pack
- Simple Solution Power Modules (SISPM™) : CIB, CIP, CIPB, 6-Pack, 7-Pack
- Total Power Solution (TOSPM™) customized Power Modules

o Application Specific Intelligent Power Modules (ASIPM)
- Total Solution Power intelligent Module (TOSPIM™) :
6-Pack and 7-Pack CIB IPMs ICs, integrated drive peripheral circuit and protection functions in a single housing
- Super Solution Power intelligent Module (SUSPIM™) :
2-Pack IPMs integrated drive ICs, peripheral circuit and protection functions in a single housing

Control
Automation

|

Ubiquitous
Industry

LS Industrial Systems is continually discovering
the new industry for the future and industrializing it.

R&D Center_Anyang City, Korea

Head Office_Anyang City, Korea

Manufacturing Line_Cheonan City, Korea
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Standard iGBT Modles

LS Industrial Systems Co.,Ltd (LSIS) releases 2-Pack SUSPM™ Product lines
for industrial applications.

These power modules are compact design with flexibility and optimized performance
for each application with high reliability, which meets customers’ requirements.
SUSPM™product lines offer three standard package types (34mm, 48mm, 62mm)
with the latest IGBT technology. And they cover the currentrange from 50A

(@Tc> 80°c) to 400A (@Tc> 80°c) at 600V, 1200V and 1700V.

LS Industrial Systems also can provide some special products with ESD protection
and Shoot-through protection functions for customer satisfaction.

Features
*Optimized characteristics for each applications
*Embedded protection functions
- ESD and Transient voltage protection
- Shoot-through protection
*Very low Vcesat) with positive temperature coefficient

Application
*Industrial Motor Drives
*Welding machines
*UPS/EPS

*Induction Heating

SUSPM ™"Topology (2-Pack IGBT Modules)
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Ex) LUH76G1201 Ex) LUH75G1201Z Ex) LUH75G1201ZS

< <

T T T :

Standard Half-bridge

Half-bridge with Zener diode

for ESD protection

Half-bridge with Zener diode &
Shoot-through protection
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Special Functions

ESD Protection

*Protection the gate from the failure due to Electrostatic Discharge (ESD)
*Protection the gate from the failure due to transient voltage across the gate to the emitter

Shoot-Through Protection (STP) (Option)
*No dead time control

*Reduced output distortion

*Reduced harmonic and noise
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Fig.1 Vge and Ic of (a) Q2 (b) Q1 - Fig.2 (a) without STP  (b) with STP
vcwn [V] typ | Eon[mJ] Eorr [mJ] | Rrrac [°CIW]
DPEEETIEED P Hax
LUH75G602Z * 2.50 42@150°C  3.3@150°C 0.44
602Z (Planar NPT) < 40kHz
100 LUH100G602Z * 2.50 9.8@150°C  8.8@150°C 0.33
i 75 LUH75G603Z 1.45 0.60@150°C 3.0@150°C 0.33
100 LUH100G603Z 1.45 0.8@150°C  3.5@150°C 0.27
603Z (Trench F/S) < 20kHz
150 LUH150G603Z 1.45 15@150°C  5.6@150°C 0.19
200 LUH200G603Z 1.45 1.8@150°C  6.9@150°C 0.15
50 LUH50G1201Z il 59@125°C 4.7@125°C 0.4
75 LUH75G1201Z 12017 (Planar FIS) < 20kHz 1.92 8.0@125°C  6.5@125°C 0.32
100 LUH100G1201Z 1.92 8.6@125°C 8.6@125°C 0.25
1200 75 LUH75G1202Z 3.10 8.2@150°C  5.5@125°C 0.18
1202Z (Planar NPT) ~ < 40kHz
100 LUH100G1202Z 3.30 13.5@125°C  9.6@125°C 0.15
SUSPM1
75 LUH75G1203Z 1.70 7.0@125°C  9.5@125°C 0.18
12037 (Trench F/S) < 20kHz
100 LUH100G1203Z 1.70 9.7@125°C  12@125°C 0.14
50 LUH50G1703Z 2.00 16@125°C  15.5@125°C 0.23
1700 1703Z (Trench FIS) ~ < 20kHz
75 LUH75G1703Z 2.00 24@125°C  23.5@125°C 0.15
300 LVH300G603Z 1.45 3.3@150°C 12.5@150°C 0.1
600 603Z (Trench F/S) < 20kHz
400 LVH400G603Z 1.45 3.4@150°C 15.5@150°C 0.08
150  LVH150G1201Z 2.00 12.7@125°C 14.6@125°C 0.16
1201Z (Planar F/S) < 20kHz
200  LVH200G1201Z 213 11.8@125°C 20.2@125°C 0.125
1200 150  LVH150G1202Z  1202Z (Planar NPT) < 40kHz 3.10 TBD TBD TBD
150  LVH150G1203Z 1.70 11@125°C  26@125°C 0.09
1203Z (Trench F/S) < 20kHz
200  LVH200G1203Z 1.70 15@125°C  25@125°C TBD
SUSPM2
100  LVH100G1703Z 2.00 TBD TBD TBD
1700 1703Z (Trench F/S) ~ < 20kHz
150 LVH150G1703Z 2.00 TBD TBD TBD
300 LWH300G603 1.45 3.10@125°C 12.0@125°C TBD
600 603Z (Trench FIS) < 20kHz
400 LWH400G603 1.45 3.4@150°C 15.5@150°C TBD
150 LWH150G1201 2.00 12.7@125°C 14.6@125°C TBD
L. 200  LWH20061201  1201Z (PlanarF/S) < 20kHz 213 118@125°C 20.2@125°C TBD
L 3
- 300 LWH300G1201 2.00 TBD TBD TBD
i )
> ’ 7"" 150  LWH150G1202 3.10 TBD TBD TBD

A

P 2 1200 1202Z (Planar NPT) < 40kHz
v' 200  LWH200G1202 3.30 TBD TBD TBD
200  LWH200G1203 1.70 15@125°C  25@125°C TBD

12032 / 12072 < 20kHz

SUSPM3 300  LWH300G1203 (Trench FIS) S 1.70 25@125°C  37@125°C TBD
400  LWH400G1207 1.70 28@125°C  45@125°C TBD
200  LWH200G1703 2.00 78@125°C  63@125°C TBD
1700 1703Z (Trench F/S) < 20kHz g2 &
300  LWH300G1703 2.00 105@125°C  94@125°C TBD

* Some values are target specification for development and specifications may change in any manner without notice.
* Eon and Eqge of 602Z condition: Vec=400V.
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CIB Modules

These power modules has compact design with flexibility and optimized perfomance
for each application with high reliability, which meets customers’ requirements.

SISPM™product lines offer two package types of SISPM0 and SISPM1.
They cover the current range from 6A(@Tc> 80°c) to 50A (@Tc> 80°c)

at 600V and 1200V. SISPM1 product lines have three different configurations

to satisfy the various customer system requirements.
- CIB: 30 or 10 Converter + Inverter + Brake

- CIP : 10 Converter + Inverter + PFC

- CIPB : 10 Converter + Inverter + PFC + Brake

Features Application
*Various configurations *General purpose Inverter
*The latest IGBT technology *Servo Drive
*Qperation frequency *Sewing Machine
- Inverter & Brake up to 15kHz *Treadmill

- PFC up to 40kHz

CIB Modules Topology

"

3 CB 10 CIB

10 CIP

10 CIPB

A
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CIB Modules

Ic[A] Vst VI 9P| Eon [mJ] typ [ Eore[ma] typ| RmeclCW]
Partiumber | Type (GBTTech) [Freavency | B0 ) | INVERTER) | INVERTER) | fiery

600

SISPMO 1200

600

1200

SISPM1

600

600
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LFC6G603
LFC10G603
LFC15G603
LFC20G603
LFC30G603
LFC4G1207
LFC8G1207

LFC10G1207

LEC15G604
LEC20G604
LEC30G603
LEC50G603
LEC10G1203
LEC15G1207
LEC25G1207

LEL15G604

LEB15G604

CIB : 3 Converter + Inverter + Brake + NTC
855
1.55

603 (Trench FIS) < 20kHz 1.55
1.55
1.55
1.85

1207 (Trench FIS) < 20kHz 1.85
1.85

CIB : 3¢ Converter + Inverter + Brake + NTC
1.85
1.8
1.55

604 (Trench FIS)

603 (Trench FIS)

< 20kHz 1.45
1203 (Trench FIS) 1.9
1.85

1207 (Trench FIS)
1.85
Cl :1¢ Converter + Inverter + NTC
604 < 20kHz 1.85

0.12@125°C
0.20@125°C
0.32@125°C
0.44@125°C
0.65@125°C
TBD
TBD
1.35@125°C

0.26@125°C
0.56@125°C
0.65@125°C
0.34@125°C
1.35@125°C
1.75@125°C
2.40@125°C

0.26@125°C

CIPB :1¢ Converter + Inverter + PFC + Brake + NTC

604 (Trench F/S) < 20kHz 1.85

* Some values are target specification for development and specifications may change in any manner without notice.

0.26@125°C

0.18@125°C
0.30@125°C
0.44@125°C
0.56@125°C
0.75@125°C
TBD
TBD
0.80@125°C

0.33@125°C
0.59@125°C
0.75@125°C
1.60@125°C
1.05@125°C
1.20@125°C
2.15@125°C

0.33@125°C

0.33@125°C
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™
S I S P M Simple Solution Power Modules

Half Bridge Modules RiesiEas >

| | . . y—
LSIS releases SISPM™ Product lines for half bridge application. ' ]
These power modules are consisted of MOSFETs and meet customers’ > - X
requirements for compact design, flexibility, optimized performance 5 . al

for each application with high reliability. It offers a package type of
SISPM1 and it covers the different current range from
200A to 400A (@Tc=80°c) at 75V, 100V and 150V.

Half Bridge Modules Topolay
Features p

*Half bridge configuration
*Latest MOSFET technology
*Qperation frequency - up to 100kHz [ IS W s I

= O
*Included temperature sensor 11 121
Application
*Battery Vehicle
"

Half Bridge Modules (MOSFET)

2 Pack MOSFET-Half Bridge

tl

L 75 400  LEH40OMOT 076 <10kHz 075 T80 T8D 0.07
V 100 400  LEH400M106 106 <10kHz 11 TBD TBD 007

. M1
150 200  LEH200M156 156 <10kHz 14 T8D T8D 0.07

* Some values are target specification for development and specifications may change in any manner without notice.

8_ LS Industrial Systems


mailto:@Tc

Full Bridge Modules

LSIS releases SISPM™ Product lines for Full Bridge Application.
These power modules are consisted of IGBTs and meet customers’
requirements for compact design, flexibility, optimized performance
for each application with high reliability. It offers a package type of
SISPML1 and it covers the different current range from

50A to 100A (@Tc>80°c) at 600V.

“Available soon”

*Full bridge configuration *Welding Machine ( A
*Latest IGBT technology *SMPS
*Operation frequency - up to 40 kHz *UPS

*PV Inverter

=
Full Bridge Modules (IGBT)

4 Pack IGBT-Full Bridge

600 75 LEF75G602 25 42@150°C  3.3@150°C 0.44
602Z (Planar NPT) < 40kHz
SISPM1 600 100 LEF100G602 25 9.8@150°C  8.8@150°C 033

* Some values are target specification for development and specifications may change in any manner without notice.

Full Bridge Modules 1 Tl

LSIS releases SISPM™ Product lines for Full Bridge Application.
These power modules are consisted of MOSFETs and meet customers’
requirements for compact design, flexibility, optimized performance

for each application with high reliability. It offers a package type of
SISPM1 and it covers the different current range from

30A to 60A (@Tc=25°c) at 500V and 900V.

Features Full Bridge Modules Topology

*Full bridge configuration

( R
i

*Latest MOSFET technology
*Qperation frequency - up to 100kHz o—I o—l
*Included temperature sensor
Application
*SMPS °—| o—l
*Welding Machines

& J

*UPS

Full Bridge Modules (MOSFET)

R mQ E ON[mJ EOFF[mJ] |RTHI-G°C

4 Pack MOSFET-Full Bridge

45 LEF45MS05 0.347 TBD TBD 0.33
JPHJ Ii_l 4 o0 60 LEF6OMS05 o0 0.219 TBD TBD 0.253
i ] I'”‘ 900 30 LEF30M905 905 oo 195 TBD TBD 0.28
B 45 LEF45MS50T S TBD 18D 18D

°0 60 LEF6OMSOT T 78D 78D TBD TBD

900 30 LEF30M90T 90T 78D TBD TBD TBD

* Some values are target specification for development and specifications may change in any manner without notice.
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™
E F P M Eco Friendly Power Modules

EFPM1

LSIS releases EFPM™ Product lines for automotive and battery vehicle.

These power modules are consisted of MOSFETs and meet customers’ requirements
for compact design, flexibility, and optimized performance for each application
with high reliability. EFPM1 covers the different current range
from 500A to 900A (@Tc=80°c) at 75V, 100V and 150V.

Features
*Low loss & High ruggedness MOSFET
- Low Rbs(on)
- Enhanced body diode dv/dt, di/dt capability
- Improved gate, avalanche, dynamic dv/dt ruggedness EFPM ™Topology
*Half bridge configuration p .
*Insulated package without copper base plate
*Fully characterized capacitance & avalanche SOA
*Included temperature sensor

“Available soon”

Application _<L _(L

*Automotive
*Battery vehicle

*SMPS § J

I ) e o e el il

2 Pack MOSFET-Half Bridge

75 900 LMH900MO076 076 < 10kHz 0.375 TBD TBD 0.04
100 800 LMH800M106 106 < 10kHz 0.55 TBD TBD 0.04
150 500 LMH500M156 156 < 10kHz %24 TBD TBD 0.04

* Some values are target specification for development and specifications may change in any manner without notice.
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EFPM2

LSIS releases EFPM™ Product lines for automotive and battery vehicle. P ‘
These power modules are consisted of MOSFETSs or IGBTs, which meet the L
customers’ requirements for compact design, flexibility, and optimized performance o A
for each application with high reliability. EFPM2 covers the different current ranges. i uﬁ
—MOSFET : 350A~650A (@Tc=80°c) at 75V, 100V and 150V =3 { ¢ -
—IGBT : 400A (@Tc=@80°c) at 600V A Y

Features Application
MOSFET 6in one

*Low loss & High ruggedness MOSFET
- Low Rps(on)
- Enhanced body diode dv/dt, di/dt capability
- Improved gate, avalanche, dynamic dv/dt ruggedness
*6-pack configuration
*Insulated package with copper base plate
*Fully characterized capacitance & avalanche SOA

*Included temperature sensor

IGBT 6in one -
*Latest IGBT Technology

*Low loss & low Veg(sar) J@ o
*6-pack configuration

*Insulated package with copper base plate
*Included temperature sensor MOSFET IGBT

= petosern by [t | £ | e o [vegond

6 Pack MOSFET

*Automotive
*Inverter
*Low voltage battery vehicle

“Available soon”

EFPM ™2 Topology

75 650 LNI650MO076 076 < 10kHz 0.5 TBD TBD 0.047
-
-~ : 100 600  LNI6OOM106 106 < 10kHz 0.73 TBD TBD 0.047
[ 1
b '! 150 350  LNI300M156 156 < 10kHz . 8D 8D 0.047
%3 oo
Veeay VI typ | Eon [mJ] Eorr [mJ] | RrHic [°C/W]
v Ic[A] Type (IGBT Tech) |Frequency P o o Max
EFPM2
6 Pack IGBT
600 400 LNI400G603Z 603Z(Trench FIS) < 20kHz 1.9 TBD TBD TBD

* Some values are target specification for development and specifications may change in any manner without notice.
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Y
S U S P M Package Dimension

SUSPM1 Package

o

5 _]  LaBEL SAa] E S8
5.30]
SUSPM2 Package
g s ?\UE o 3
LABEL : Pl ¢
6,45
SUSPM3 Package
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™

Package Dimension

SISPMO Package SISPM™1 (2-Pack MOSFET, 4-Pack IGBT Modules)
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E F P M Package Dimension
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EFPM1 Package
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LSIS Module

LUH OO0 cO00 17
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@ Product Family

SUSPM (Super Solution Power Module)

U :SUSPM1/V:SUSPM2/W : SUSPM3

SISPM (Simple Solution Power Module)

E : SISPM1/ F: SISPMO/ H : SISPM3/ J : SISPM4
EFPM (Eco Friendly Power Module)

M : EFPM1/ N : EFPM2

@® Circuit Diagram (Power Part)

S : 1-Phase CIB (Converter + Brake + Inverter)

: 3-Phase CIB (Converter + Brake + Inverter)

: 1-Phase CIB (Converter + Brake + Inverter) + PFC
: 1-Phase CI (Converter + Inverter)

: Half-Bridge (2-PACK)

: Full-Bridge (4-PACK)

. Inverter (6-PACK)

T T I WO

© Current Rating
30 : 30A / 100 : 100A

@ Chip Technology
G:IGBT/ M : MOSFET

@ Voltage Rating (x10)
60 : 600V / 120 : 1200V / 170 : 1700V

@ Chip information
1: Planar SPT+

: Planar NPT

: Trench Field Stop
: Trench Field Stop
: SuperMESH

: HEXFET

: Trench Field Stop
T : TRiMos

@ Option

None

S : Shoot-Through Protection Embedded
Z : Zener Diode Embedded

~N o 0k wWwN
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« For your salfety, please read user's manual thoroughly before aperating.
« Contact the nearest authorized service facility for examinatian, repair, or adjustment.
« Please contact qualified service technician when you need maintenance.
Do not disassemble or repair by yourself!
« Any maintenance and inspection shall be performed by the persannel having
Safety Instructions expertise concerned.

I_s I n d ustri a I syste ms co . Ltd . ®2008. LS Industrial Systems Co., Ltd. All Rights Reserved. www.lsis.biz

Head Office
LS Tower, 1026-6, Hogye-dong, Dongan-gu Anyang-si, Gyeonggi-do 431-848, Korea
Tel : +82-2-1544-2080 Fax : +82-2-3660-7021 India
Rectifier House (India) Pvt.Limited
Tel +82-2-2034-4094 Email Sales : yrkima@lsis.biz Shop No. 5, ‘A’wing, Vora Plaza, Navghar, Vasai Rd. (E), Dist. Thane - 401 202, India
Fax +82-2-2034-4622 Marketing : hnkim@lsis.biz TEL : +91-22-2387-6249 E-mail : rectifier@vsnl.com
Millennium Semiconductors
17/18/19, 2nd Floor, Mahalaxmi Heights, Mumbai-Pune Road, Pimpri, Pune 411 018, Maharashtra, India.
Tel : +91-20-27484800, 27484900 / 27484500.
E-mail : millenniumsemi@vsnl.net / haresh@millenniumsemi.com
Singapore, Philippines, Indonesia, Thailand
Shanhong Electric Pte Ltd.
169 Kaki Bukit Avenue 1, Shun Li Industrial Park, #03-00, Singapore 416019
Tel : +65-6745-8343 Email : inffo@shanhong.com
Brazil
Capitolio Semiconductors
Alameda dos Pamaris N, 188-Moema Sao Paulo, SP, Brazil
Sales Reps and Distributors Tel : +55-11-50904500 Email : diogo@capitoliosemic.com.br
Korea Iran
Sejong sanjun Co., Ltd Eamen Tablo Engineering Co.
3416-Da, Jungang Circulation Complex, Guro 2-dong, Guro-gu, Seoul, Korea No2, 4th Alley, Sabounchi St, Beheshti Ave, Tehran, Iran
Tel : +82-17-289-7748 Fax : +82-6346-1230 Email : ksnote@hanmail.net Tel : +98-21-88768001 Fax : +98-21-88768655 Email : info@eamentablo.com
Keumho Technology
Rm, A-408, Techno Plaza, Jeonpol-dong, Busanjin-gu, Busan, Korea
Tel : +82-51-818-0098 Fax : +82-51-818-0028 Email : keumho@keumhocorp.com
MyungSung Semitech
379, 3Fl. Jihoon building, 3464-39, Seocho-dong, Seocho-gu, Seoul, Korea
Tel : +82-2-3474-3220 Fax : +82-2-3474-3266 Email : chungl574@naver.com
San Tech Korea
#3203, Changshin College, 1 Hapsung2-dong, Masan city, Gyeongnam, Korea
Tel : +82-55-253-7203 Fax : +82-55-250-1393 Email : jpleehic@naver.com
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