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STGW8M120DF3,
STGWA8BM120DF3

Trench gate field-stop IGBT, M series 1200 V, 8 A low-loss

Datasheet - production data

Features
e 10 ps of short-circuit withstand time
o  Vcesan =185V (typ.) @ Ic=8A
e  Tight parameter distribution
e  Safer paralleling
e Low thermal resistance
e  Soft and very fast recovery antiparallel diode
Applications
e Industrial drives
3 UPS
e  Solar
e  Welding
Figure 1: Internal schematic diagram
C(2, TAB) Description
These devices are IGBTs developed using an
advanced proprietary trench gate field-stop
structure. These devices are part of the M series
IGBTSs, which represent an optimal balance
G(1) between inverter system performance and
efficiency where low-loss and short-circuit
functionality are essential. Furthermore, the
positive Vcesay temperature coefficient and tight
parameter distribution result in safer paralleling
E@3) operation.
NG1E3C2T
Table 1: Device summary
Order code Marking Package Packing
STGW8M120DF3 TO-247
G8M120DF3 Tube
STGWA8M120DF3 TO-247 long leads
October 2017 DoclD029337 Rev 3 1/17
www.st.com
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STGW8M120DF3, STGWA8M120DF3 Electrical ratings

1 Electrical ratings
Table 2: Absolute maximum ratings
Symbol Parameter Value Unit
Vces Collector-emitter voltage (Vee = 0 V) 1200 \%
Ic Continuous collector current at Tc = 25 °C 16 A
Ic Continuous collector current at Tc = 100 °C 8 A
Icp® Pulsed collector current 32 A
Vee Gate-emitter voltage +20 \%
Ir Continuous forward current at Tc = 25 °C 16 A
Ir Continuous forward current at Tc = 100 °C 8 A
Irp® Pulsed forward current 32 A
Pror Total dissipation at Tc = 25 °C 167 w
Tste Storage temperature range -551t0 150 °C
Ty Operating junction temperature range -551t0 175 °C
Notes:

(Mpulse width limited by maximum junction temperature.

Table 3: Thermal data

Symbol Parameter Value Unit
Rthac Thermal resistance junction-case IGBT 0.9 °C/IW
Rihac Thermal resistance junction-case diode 1.47 °C/W
Rihaa Thermal resistance junction-ambient 50 °C/IW
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Electrical characteristics STGW8M120DF3, STGWA8M120DF3

2 Electrical characteristics

Tc = 25 °C unless otherwise specified

Table 4: Static characteristics

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Collector-emitter breakdown _ _
V(BR)CES voltage Vee=0V,Ilc=2mA 1200 \
Vee=15V,Ic=8A 185 | 23
vV Collector-emitter saturation ¥GE :12155‘}/C le=8A, 2.1 v
CEG) | yoltage )
Vee=15V, Ic =8 A, 29
T;=175°C ’
IE=8A 24 | 3.35
Ve Forward on-voltage IF=8A, Ta=125°C 1.75 \%
IF=8A,T;=175°C 1.55
Veeth) | Gate threshold voltage VcEe = VeE, Ic = 500 pA 5 6 7 \%
Ices Collector cut-off current Vee =0V, Vce =1200 V 25 HA
lces Gate-emitter leakage current | Vee =20V, Vce=0V 250 | nA
Table 5: Dynamic characteristics
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Cies Input capacitance - 542 -
. Vce =25V, f=1 MHz,
Coes Output capacitance Vee =0V - 74.4 - pF
Cres Reverse transfer capacitance - 21 -
Qg Total gate charge Vec =960V, Ic =8 A, - 32 -
- Vece=0to 15V
Que Gate-emitter charge (see Figure 30: " Gate 4.5 nC
Qqc Gate-collector charge charge test circuit") - 18.5 -
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STGW8M120DF3, STGWA8M120DF3

Electrical characteristics

3

Table 6: IGBT switching characteristics (inductive load)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
td(on) Turn-on delay time 20 - ns
tr Current rise time 8.4 - ns

(di/dt)on | Turn-on current slope Vee = 600V, lc = 8 A, 800 - Alus

td(off) Turn-off-delay time Vee =15V, Rc=33Q 126 - ns
tr Current fall ime (see Figure 29: " Test circuit 136 - ns
Eon® | Turn-on switching energy for inductive load switching™ ) 0.39 - mJ
Eo® | Turn-off switching energy 0.37 - mJ
Ets Total switching energy 0.76 - mJ
td(on) Turn-on delay time 19 - ns
tr Current rise time 9.8 - ns

(di/dt)on | Turn-on current slope Vce= 600V, Ic=8A, 656 - Alus

t(off) Turn-off-delay time Vee=15V,Rc=33Q, 134 - ns
T;=175°C

i Current fall time (see Figure 29: " Test circuit 222 - ns

Eon® | Turn-on switching energy for inductive load switching" ) 0.66 - mJ

Eo® | Turn-off switching energy 0.58 - mJ

Ets Total switching energy 1.24 - mJ

tsc Short-circuit withstand time }rljcsfa: S610500\{,’CVGE =15V, 10 - us

Notes:

Mincluding the reverse recovery of the diode

@including the tail of the collector current

Table 7: Diode switching characteristics (inductive load)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
trr Reverse recovery time - 103 - ns
Qnr Reverse recovery charge lF=8A,VrR=600V, - 0.87 - uc
lrrm Reverse recovery current EGGI/E dt:=1i(;80R§/:s:)33 Q - 19.2 - A

R el Kotk itsocl B R R L
Ew Reverse recovery energy - 211 - [IN]
trr Reverse recovery time - 280 - ns
Qrr Reverse recovery charge IF=8A,VrR=600V, - 1.9 - uc
lrrm Reverse recovery current \ézE::S%sSQVi dT/J d? :133?1((;(; us) - 21.8 - A

B e | rohoeie Tt | o | - |ans
En Reverse recovery energy - 404 - pd
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Electrical characteristics

STGW8M120DF3, STGWA8M120DF3

Figure 3: Collector current vs case temperature
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2.1 Electrical characteristics (curves)
Figure 2: Power dissipation vs case temperature
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Figure 4: Output characteristics (Ty = 25 °C)
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Figure 5: Output characteristics (Ts = 175 °C)
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Figure 6: Vcegsar) VS junction temperature
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Figure 7: Vcegsat) Vs collector current
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STGW8M120DF3, STGWA8M120DF3

Electrical characteristics

Figure 8: Collector current vs switching frequency
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Figure 9: Forward bias safe operating area
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Figure 10: Transfer characteristics
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Figure 11: Diode Vr vs forward current
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Figure 12: Normalized Vce@n) Vs junction
temperature
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Figure 13: Normalized V(rjces VS junction
temperature

IGBT140920161253NVB

V(BR)CES
(norm.)
lc=2mA
1.06 ¢

1.02

0.98

0.94

0.9
-50 0 50 100 150  T,(°C)

3

DocIlD029337 Rev 3 7117




Electrical characteristics

STGW8M120DF3, STGWA8M120DF3

Figure 14: Capacitance variations
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Figure 15: Gate charge vs gate-emitter voltage
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Figure 16: Switching energy vs collector current

Figure 17: Switching energy vs gate resistance
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Figure 18: Switching energy vs temperature Figure 19: Switching energy vs collector emitter
voltage
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STGW8M120DF3, STGWA8M120DF3

Electrical characteristics

Figure 20: Short-circuit time and current vs Vee
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Figure 21: Switching times vs collector current

Figure 22: Switching times vs gate resistance
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Figure 23: Reverse recovery current vs diode
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Figure 24: Reverse recovery time vs diode
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Figure 25: Reverse recovery charge vs diode current
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Electrical characteristics

STGW8M120DF3, STGWA8M120DF3

Figure 26: Reverse recovery energy vs diode current slope
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Figure 27: Thermal impedance for IGBT
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Figure 28: Thermal impedance for diode
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STGW8M120DF3, STGWA8M120DF3

Test circuits

3

3

Test circuits

Figure 29: Test circuit fo

r inductive load

Figure 30: Gate charge test circuit
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Figure 31: Switching waveform

Figure 32: Diode reverse recovery waveform
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Package information STGW8M120DF3, STGWA8M120DF3
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4.1
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Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

TO-247 package information

Figure 33: TO-247 package outline
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STGW8M120DF3, STGWA8M120DF3

Package information

3

Table 8: TO-247 package mechanical data

mm
Dim.
Min. Typ. Max.
A 4.85 5.15
Al 2.20 2.60
b 1.0 1.40
bl 2.0 2.40
b2 3.0 3.40
c 0.40 0.80
D 19.85 20.15
E 15.45 15.75
e 5.30 5.45 5.60
L 14.20 14.80
L1 3.70 4.30
L2 18.50
oP 3.55 3.65
IR 4.50 5.50
S 5.30 5.50 5.70
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Package information STGW8M120DF3, STGWA8M120DF3
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TO-247 long leads package information

Figure 34: TO-247 long leads package outline
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STGW8M120DF3, STGWA8M120DF3

Package information
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Table 9: TO-247 long leads package mechanical data

mm
Dim.
Min. Typ. Max.

A 4.90 5.00 5.10
Al 231 241 251
A2 1.90 2.00 2.10
b 1.16 1.26
b2 3.25
b3 2.25
c 0.59 0.66
D 20.90 21.00 21.10
E 15.70 15.80 15.90
E2 4.90 5.00 5.10
E3 2.40 2.50 2.60
e 5.34 5.44 5.54
L 19.80 19.92 20.10
L1 4.30

P 3.50 3.60 3.70

Q 5.60 6.00

S 6.05 6.15 6.25
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Revision history

STGW8M120DF3, STGWA8M120DF3
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Revision history

Table 10: Document revision history

Date Revision Changes
11-May-2016 1 First release.
Datasheet promoted from preliminary to production data.
195ep2016 | 2| RO Cton 2 “tlctiea craracisios.
Added Section 2.1: "Electrical characteristics (curves)".
Updated package silhouette on cover page.
31-0ct-2017 3 Updated Table 4: "Static characteristics" and Table 5: "Dynamic

characteristics".
Minor text changes

3
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STGW8M120DF3, STGWA8M120DF3

IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST
products before placing orders. ST products are sold pursuant to ST's terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the
design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2017 STMicroelectronics — All rights reserved
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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