2\

\ QMW40N120BF
OXME ZEF 5\ 1200V-40A Trench and Field Stop IGBT

4{F/Features
taFEEAIERE RS, 5THEKER

Easy parallel switching capability due to positive
temperature coefficient in Vcesat

RNERRRE —RE

Built- in fast recovery diode
SAEERARENY, REFNSHHMT
High reliability and thermal stability, good

R F4ig/Applications

S LE =2
n ThEs

/IFrequency converter
N ElETERF/UPS
PTC/N#%28/PTC heater
S{xE4aHl/Climate compressor
A PHRELZTZE/Solar inverter

parameter consistency c '
IS /Type $T#r/Marking $t4¢/Package
QMWA40N120BF | QMW40N120BF TO-247 G . cE
= .

B AEEE/Maximum Rated Values *
ltem Symbol Value Unit
ERR-&FREE
Collector-emitter voltage Vee 1200 v
SEERER
DC collector current, limited by Tjmax )
Tc=25C c 80
Tc=100C 40
SRRk IR |
Pulsed collector current, tp limitedbyTjmax™’ Cpuls 160
ZIREEEER
Diode forward current, limited by Tjmax | A
Tc=25C F 80
Tc=100C 40
ZIREROR IR |
Diode pulsed current, tp limited by Tjmax? Fouls 160
HiAR- & SR B R 420
Gate- emitter voltage v B
R 7SR - & ST IR ER & \Y
Transient Gate-emitter voltage (t <10us,D<0.01) 30
2 B T 52 B ) ;
Short circuit withstand time Vee=15V, Vee=600V, T<175 C s¢ 10 us
REIE 428
Power dissipation p
Tc=25°C fot 214 w
Tc=100C
TE4ER .
Operating junction temperature T, -40~175
EFRE
Storage temperature Tstg -55~150 C
IREERE MR T, 62K (0. 0633K~T) KUEIR107)
Soldering temperature, wave soldering 1.6mm (0.063in.) from case for 10s 260
R N3IRET BMARFITRE: 9 "
Mounting torque, M3 screw Maximum of mounting processes: 3 0.6 Nm

")Defined by design. Not subject to production test.
2 Allowed number of short circuits < 1000Time between short circuits: = 1.

©2022 Qinxin Microelectronics. All rights reserved. 1/14

2023.04 Ver2.0



CIN\

OXME ZFi&

QMW40N120BF

24514 /Electrical Characteristics

E%?“&ﬁ'l‘i/Statlc Characteristics (at Tj=25°C unless otherwise specified)

Item Symbol Conditions Min. | Typ. | Max. | Unit
SR — & SRE TR v Vee=0V, 1200 | - -
Collector-emitter breakdown voltage (BRICES | Jc=0.25mA
SRR — A HRIMEE Vee=15V, Ic=40A
Collector-emitter saturation voltage v T=25TC - 1.85 2.2
CEea) | =150 C - 2.35 - %
T=175TC - 2.45 -
H{EBE Ic=1.5mA,
G-E threshold voltage Veem Vee=Vee 5.0 58 6.5
SRR-AZHRRER Vee=1200V,
C-E leakage current i Vee=0V
CES T7=25TC - - 0.1 mA
T=175TC - - 4.0
AR - % S RIRER R Vee=0V,
G-E leakage current fees Vee=20V ) ) 250 nA
BS Vee=20V,
Transconductance gFs Ic=40A 20 S
&;S4F1%/Dynamic Characteristics
ltem Symbol Conditions Min.| Typ. | Max. | Unit
WMARE Ciss - | 3149 | -
Input capacitance Ver=25V.
e CE=Z£9V,
mmRE Coss | Vee=0V, - 183 - pF
Output capacitance =1 MHz
REERE - | e |
Reverse transfer capacitance rss
i E8 757 Vee=600V,
Gate charge Qe Ic=40A, Vee=15V | - 240 - nC
¥R SR FRARERIM Vee=15V,
Short circuit collector current leiso | Veecs600V, - 160 - A
tsc<10us, T=175 T
242 /Thermal Characteristics
ltem Symbol Conditions Min.| Typ. | Max. | Unit
- HhEAE
IGBT thermal resistance, junction-case Rie 035
— R —HNER
—REL SR N Riep | - - - 0.60 | K/W
Diode thermal resistance, junction-case
GE-IME R ] ] ~ 40
Thermal Resistance, junction- ambient thaA
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| GBTFF L4514 (B4 k) /IGBT Switching Characteristics

Item Symbol Conditions Min.| Typ. | Max. [ Unit
Frid I R B[] ¢ - 186 -
Turn-on delay time aon
EFetE
t - -
Rise time r 38 ns
5K T 4 3R A (8] .
Turn-off delay time Lot T/'=2_5 C, i 234 )
PRt E] Vc_c—600V,
. t Ic=40A, - 159 -
Fall time —
FRIRE Vee=-15/15V,
RE E,. |Re=100, ; 1.6 -
Qé;;g;%energy Inductive load
IF
Turn-off energy Eot i 3.0 ) mJ
FrRinFE
Total switching energy Es i 4.6 )
Frif IE IR At 8] ¢ - 187 -
Turn-on delay time dalon)
EFetE
t - -
Rise time r 39
E IR G t . " | s | . ne
Turn-off delay time d(off) Tj—1_75 C,
T F&E ] ¢ Vec=600V,
. f 1c=40A, - 290 -
Fall time _
F R Vee=-15/15V,
ok E,. |Re=10Q, - 34 -
'I;'éu&r';;;%energy Inductive load
M) J'_'\ 3
Turn-off energy Eor i 4.8 ) mJ
FrRinFE
Total switching energy Es i 8.2 )
—HREFF 4514 /Diode Characteristics
ltem Symbol Conditions Min.| Typ. | Max.| Unit
ZHREIEREEME Vee=0V, IF=40A
Diode forward voltage v T=25TC - 2.2 -
F T=150 C - 1.8 - v
T=175T - 1.6 -
& [a)1k & B8]
. . tr - 255 - ns
Diode reverse recovery time T=25C,
& [a) 1k & BB 1o Q Vr=600V, i 20 ) c
Diode reverse recovery charge i IF=40A, ' H
REREIEERR / dir/dt=500A/is ] 18 ] A
Diode peak reverse recovery current i
X 151 & Bt 8]
. . tr - 526 - ns
Diode reverse recovery time T=175C,
K 151 & B8 a7 Q Vr=600V, i 90 ) c
Diode reverse recovery charge i IF=40A, ' M
K BIREIEER R , diF/dt=500A/us - A
mm = -

Diode peak reverse recovery current
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Figure 1. LAV H 41 /Typical output

characteristic (T;=25°C)
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Figure 3. S8V (.-l F7tE/Typical
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Vce, Collector-Emitter Voltage(V)
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Figure 2. 32 2%; i 4&¢f£/Typical output

characteristic (T;=175°C)
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Figure 4. #13V ¢ (o)-Veeu) Rt/ Typical
V ce(sat)-Veen characteristic (T,;=25C)
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Figure 5. SRV g (oy-Voen) Rt/ Typical Figure 6. S8RV g (oo T; KitE/Typical Vigisay-T;
Vce(sat)-Veeqn) characteristic(Tvj=175"C) characteristic (Vg=15V)
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(]
& 65 =3 g 400 N
3 6 ~ N\
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L c
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Figure 7. $88 Ve, -T; 5 1E Figure 8. Jh# 55 2R B IR R/Power
. . dissipation as a function of case
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Figure 9. %%*&%iﬁi'—?ﬁl‘%iﬂ)ﬁﬂ@%% Figure 10. 5 K] fEFF AR 5 4L AR L LBk B 0% R
ICollector current as a function /Maximum possible switching frequency as
of case temperature a function of collector current
(Ty=175°C Vge213V) (TyS175°C Vge=-15V/15V, Rg=10Q, D=0.5)
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Ve, Collector-to-Emitter Voltage(V)

Figure 11. iR A 5EBK-KHRBERRXR
[Typical capacitance as a function of
collector-emitter voltage

Q.. Total Gate Charge(nC)

Figure 12. B &K B i/ Typical gate
charge
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Figure 15. SR ¢ A] 5 R AR BRI I X R

ITypical switching times as a
function of collector current
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Figure 16. St BT X} [A] 5 EE AR FR IR AU K &R

[Typical switching times as a
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function of gate resistor

(inductive load, T,;=175°C,
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Figure 18. StRITTSCHE B4R #5 5 M s RH 2% 95K R/ Typical
switching energy losses as a function of gate
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Figure 20. 312V FF CBE ERFE S MR RBE A IR R
[Typical switching energy losses as
a function of gate resistor
(inductive load, T,=175°C,
Vce=600V, Vge=-15/15V, 1c=40A)
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c A

E2

L |

T[A1]

El

D1

mm
SYMBOL MIN NOM MAX
A 4.80 5.00 5.20
Al 2.21 2.41 2.61
A2 1.85 2.00 2.15
b 1.11 1.21 1.36
b2 1.91 2.01 2.21
b4 291 3.01 3.21
c 0.51 0.61 0.75
D 20.70 21.00 21.30
Dl 16.25 16.55 16.85
E 15.50 15.80 16.10
El 13.00 13.30 13.60
E2 4.80 5.00 5.20
E3 2.30 2.50 2.70
e 5.44BSC
L 19.62 19.92 20.22
L1 - - 4.30
P 3.40 3.60 3.80
®P1 - - 7.30
S 6.15BSC
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{&37 1 2/Revision History:

(Ea0) FH (B LEXETLCRREZET L) HEHA
/Revision /Subjects (major changes since last revision) /Date

1.0 Initial version 2022-06

2.0 Update the English and Chinese versions 2023-04
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1. AEBEFMALH=RIE, 5% BB, MRNEHNEEN, BT BITEM;

2, ABIRFMHEENEAEEREAR LFEN A IHEMEHRERERMBEOFRIE (RERIE) « KRB AKIEFMER
RBET R, RS EA B R E RN/ A K5 & N A B TS SR ERR MR SR M NMEE AR

B FABEMGEESRET;

3. ABBFMIUEAZRPRAALABR=RENESE R, AQARAFKRERLFFEASARBEFMHRAEAN~TRER

FE X B ENIR S AR AT BB = /5 7545

4, KABRBAOTFREFREREMATEY, EBREXSEFRMBERYHIITEENE. ERAERSTFEARQT =M, ERE
NEBHREER, UFLEFREMEEMEELXERE (BRRT) ASHE. KRHEM

W PR A

5. AEMmERERESRN, EFmRE, Wik, 8%, BEMSHEITEP LI KEBTFRHEIEHE;

6. FEBRAFRATHAEMHERTRNEERASSI/MAREZREEALEGHEERAS, BEEFRTET, K4E,
E R, K&, MERENZEES,;

7. REXQNBELEBEIFH, FEUEMERREMARNEFBNEHAEEFMEOEMAERD;

8, ABIBEBFMHEENBBNEELFEAARER. BERPUEARBIIEREIHME~RETEE TEMAARI R A AR 311%
MAME ABEFMIRERNEERSEY . WRENARBEFMIPNEAI S BEMEED, BEEFERARFRZAIBKAR
NFl. RATFTERIZE iR K EMEFIERF~RmMmiERERREABEAR AR

Terms & Conditions of usage

1. The product specifications, characteristics, data, materials and structures given in this datasheet are subject to change
without notice.

2. The information given in this datasheet shall in no event be regarded as a guarantee of conditions or characteristics.
Qinxin Microelectronics Technology Co., Ltd. does not warrant or assume any legal liability or responsibility for the
accuracy and completeness of any examples, hints or any typical values stated herein and/or any information regarding
the application of the product.

3. This datasheet is only used as a reference for customers to apply our products,Qinxin Microelectronics Technology
Co., Ltd.does not undertake to permit the use of intellectual property rights or any third-party property rights related to the
product information described in this datasheet.

4. Although Qinxin Microelectronics Technology Co., Ltd. is committed to enhancing product quality and reliability, all
semiconductor products still have a probability of failure. When using Qinxin Microelectronics semiconductor products in
your equipment, you are requested to take adequate safety measures to prevent the equipment from causing accidents
or events including but not limited to physical injury, fire or damage to other property if any of the products become faulty.

5. The products introduced in this datasheet are electrostatic sensitive devices and must be protected against static
electricity during device installation, testing, packaging, storage and transportation.

6. Do not use the products introduced in this datasheet in equipment or systems that requiring strict reliability or/and may
directly endanger human life such as medical, life-saving, life- sustaining, space equipment, aeronautic equipment,
nuclear equipment submarine repeater equipment and equivalents to strategic equipment (without limitation).

7. No part of this datasheet may be disseminated and reproduced in any form or by any means without prior written
permission from Qinxin Microelectronics Technology Co., Ltd.

8. The data contained in this datasheet is exclusively intended for use by professional technicians only. It is the
responsibility of the customer's own technical departments to evaluate the suitability of the product for the intended
application and the completeness of the product information given in this document with respect to corresponding
application. If you have any question about any portion in this datasheet, contact Qinxin Microelectronics Technology Co.,
Ltd. before using the product. Qinxin Microelectronics Technology Co., Ltd. shall not be liable for any injury caused by
any use of the products not in accordance with instructions set forth herein.
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