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Vishay Semiconductors

Insulated Gate Bipolar Transistor
Ultralow Vcg(on), 250 A

SOT-227
PRODUCT SUMMARY
Vces 600 V
VGeon) (typical) at 200 A, 25 °C 1.33V
lcat Te=90°C ™ 250 A

Note

(1) Maximum collector current admitted 100 A to do not exceed the
maximum temperature of terminals

FEATURES
e Standard: Optimized for minimum saturation
voltage and low speed up to 5 kHz Pb-free
¢ Lowest conduction losses available RoHS

e Fully isolated package (2500 Vac) COMPLIANT

e Very low internal inductance (5 nH typical)
¢ Industry standard outline

¢ Designed and qualified for industrial level
* UL approved file E78996 S{Y

e Material categorization: For definitions of compliance
please see www.vishay.com/doc?99912

BENEFITS

¢ Designed for increased operating efficiency in power
conversion: UPS, SMPS, TIG welding, induction heating

¢ Easy to assemble and parallel
¢ Direct mounting to heatsink
¢ Plug-in compatible with other SOT-227 packages

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL TEST CONDITIONS MAX. UNITS
Collector to emitter voltage Vces 600 \%
Tc=25°C 400
Continuous collector current Ic™
Tc=90°C 250
Pulsed collector current o Repetm.ve rat|‘ng; V.GE =20V, pulse width limited 400 A
by maximum junction temperature
. Vee =80 % (Vees), Ve =20V,
Clamped Inductive load current Im L=10uH, Ry=20Q, 400
Gate to emitter voltage Vae +20 Y
Tc=25°C 961
Power dissipation Pp w
Tc=90°C 462
Isolation voltage VisoL Any terminal to case, t = 1 minute 2500 \
Note
(1) Maximum collector current admitted 100 A to do not exceed the maximum temperature of terminals
THERMAL AND MECHANICAL SPECIFICATIONS
PARAMETER SYMBOL MIN. TYP. MAX. UNITS
Maximum junction and storage temperature Ty, TsTg -40 - 150 °C
Junction to case thermal resistance Rihic - - 0.13 W
Case to sink thermal resistance, flat, greased surface Rihcs - 0.1 -
Mounting torque, on terminals and heatsink T - - 1.3 Nm
Weight - 30 - g
Case style SOT-227
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ELECTRICAL SPECIFICATIONS (T, = 25 °C unless otherwise noted)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNITS
Collector to emitter breakdown voltage V(BR)CES Vge=0V,lc=1mA 600 - -
Emitter to collector breakdown voltage Verecs " | Vee=0V,Ic=1.0A 18 - -
Ic =100 A - 1.10 1.3
Ic =200 A - 1.33 1.66
] Ic=100A,T;=125°C - 1.02 -
Collector to emitter voltage VcE(on) Vage=15V \
Ic=200A,T;=125°C - 1.32 -
Ic=100A,T;=150°C - 1.02 -
Ic=200A,T;=150°C - 1.33 -
V Vce = VaE, Ic = 250 pA 3.0 4.5 6.0
Gate threshold voltage e CET SR © .
Vee = Vags Ic =250 pA, Ty =125 °C - 3.1 -
Temperature coefficient of threshold voltage | AVggin/ATy | Vce = Vae Ic=1mA, 25°Cto 125 °C - -12 - mV/°C
VGE =0V, VCE =600V - 20 1000 UA
Collector to emitter leakage current Ices Vee=0V,Vce=600V, Ty=125°C - 0.2 - A
m
Vge=0V,Vce=600V, Ty =150 °C - 0.6 10
Gate to emitter leakage current lges Vge=+20V - - + 250 nA
Notes
() Pulse width < 80 ps; duty factor < 0.1 %
SWITCHING CHARACTERISTICS (T, = 25 °C unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNITS
Total gate charge (turn-on) Qq - 770 1200
Gate-to-emitter charge (turn-on) Qge Ic=100A,Vcc =600V, Vge=15V - 100 150 nC
Gate-to-collector charge (turn-on) Qqgc - 260 380
Turn-on switching loss Eon - 0.55 -
Turn-off switching loss Eost T,=25°C - 25 - mJ
Total switching loss Eiot lc=100A - 25.5 -
Voo =480V
Turn-on delay time td(on) Vge=15V - 267 -
Rise time t, Rg=5.0Q - 42 -
ns
Turn-off delay time taof L =500 pH - 310 -
Energy
Fall time tf losses - 450 -
o include tail
Turn-on switching loss Eon and diode - 0.67 -
Turn-off switching loss Eoft T;=125°C recovery. - 43.0 - mJ
. l~=100 A Diode used
Total switching loss Etot \?CC _ 480V 60APHO06 - 43.7 -
Turn-on delay time tdon) Vge=15V - 275 -
. Ry=5.0Q
Rise time t, L = 500 uH - 50 - s
Turn-off delay time taof - 350 -
Fall time t - 700 -
Internal emitter inductance Le Between Igad and - 5.0 - nH
center of die contact
Input capacitance Cies - 16 250 -
Output capacitance Coes Vge=0V,Vec=30V,f=1.0 MHz - 1040 - pF
Reverse transfer capacitance Cres - 190 -
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Fig. 1 - Maximum DC IGBT Collector Current vs. Case Temperature

—~ 1000 = :
< = Vge=15V
= ——
c
g >
=
S
o 100 |
g E T, =150 °C =
- y &
E S
u; /& TJ=I125°C
- [}
s 10 __I\TJ_25 C
° ¥
o I
° ]
o |
o l
0.0 0.5 1.0 1.5 2.0 2.5

Ve - Collector to Emitter Voltage (V)
Fig. 2 - Typical Collector to Emitter Current Output Characteristics
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Fig. 3 - Typical IGBT Transfer Characteristics

Vet - Threshold Voltage (V) Ices - Collector Current (mA)

Ve - Collector-to-Emitter Voltage (V)
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Fig. 6 - Typical IGBT Collector to Emitter Voltage vs.
Junction Temperature, Vge= 15V
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Fig. 7 - Typical IGBT Energy Losses vs. I, Ty = 125 °C,
Vcc =480V, Vge =15V, L =500 pH, Rg=5 Q,
Diode used: 60APH06
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Fig. 8 - Typical IGBT Switching Time vs. Ig,

Ty=125°C, Voo =480V, Vge = 15V, L =500 pH, Rg=5Q,

Diode used: 60APH06
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Fig. 9 - Typical IGBT Energy Losses vs. R,

Ty=125°C, I =200 A, Voc =480V, Vge =15V, L =500 pH,
Diode used: 60APH06
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Fig. 10 - Typical IGBT Switching Time vs. Ry,
Ty=125°C, Ic =200 A, Voc =480V, Vge =15V, L=500 pH,
Diode used: 60APH06
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Fig. 12 - Typical Load Current vs. Frequency (Load Current = Igys of Fundamental)
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* Driver same type as D.U.T.; Vi = 80 % of Vg (max)
Note: Due to the 50 V power supply, pulse width and inductor
will increase to obtain rated Iy
Fig. 16a - Clamped Inductive Load Test Circuit Fig. 16b - Pulsed Collector Current Test Circuit
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Fig. 17a - Switching Lost Test Circuit
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Fig. 17b - Switching Loss Waveforms
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ORDERING INFORMATION TABLE

B EEEXEE:

- Vishay Semiconductors product

- Insulated Gate Bipolar Transistor (IGBT)

- Generation 4, IGBT silicon

- Current rating (250 = 250 A)

Circuit configuration (S = Single switch, without antiparallel diode)
- Package indicator (A = SOT-227)

- Voltage rating (60 = 600 V)

- Speed/type (S = Standard speed)

R[]l

CIRCUIT CONFIGURATION
CIRCUIT
CIRCUIT CONFIGURATION CODE CIRCUIT DRAWING
030 Lead Assignment

4 3
Single switch, no s
antiparallel diode 2(G)o

1 2

O
1,4 (E)
N-channel
LINKS TO RELATED DOCUMENTS
Dimensions www.vishay.com/doc?95423
Packaging information www.vishay.com/doc?95425
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SOT-227 Generation Il

DIMENSIONS in millimeters (inches)
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Note
e Controlling dimension: millimeter
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer’s responsibility to validate that a particular
product with the properties described in the product specification is suitable for use in a particular application. Parameters
provided in datasheets and/or specifications may vary in different applications and performance may vary over time. All
operating parameters, including typical parameters, must be validated for each customer application by the customer’s
technical experts. Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk and agree
to fully indemnify and hold Vishay and its distributors harmless from and against any and all claims, liabilities, expenses and
damages arising or resulting in connection with such use or sale, including attorneys fees, even if such claim alleges that Vishay
or its distributor was negligent regarding the design or manufacture of the part. Please contact authorized Vishay personnel to
obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

Material Category Policy

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as RoHS-Compliant fulfill the
definitions and restrictions defined under Directive 2011/65/EU of The European Parliament and of the Council
of June 8, 2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment
(EEE) - recast, unless otherwise specified as non-compliant.

Please note that some Vishay documentation may still make reference to RoHS Directive 2002/95/EC. We confirm that
all the products identified as being compliant to Directive 2002/95/EC conform to Directive 2011/65/EU.

Revision: 12-Mar-12 1 Document Number: 91000



T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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