Eb P 5 Sk
Semiconductor BGN20T6SSD

IGBT in advanced TrenchFS Technology with soft and fast recovery anti-parallel diode
HA S TrenchFS HiARK IGBT H R FEHRIKE —HRE

Features: C
rE
® 650V TrenchFS technology G

650V Vo fE M7 2 b AR

® [ow conduction and switching losses

B ATF A

® Positive temperature coefficient ¢

R I \QE\
° T0247-3\ “c F
G

Short Circuit withstand time-5us
HA&5psHi i K 2 6e )

Applications:
N1

® General Inverter

A FH AR A A

Type Vce[V] Ic[A] VcEsat| V] Tjmax[ C] Marking Package
ity EHR-RKERBE | £HEKEER | A0BRE | §E%5E Frid S

BGN20T65SD 650 20 1.6 175 20T65SD TO247-3
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Maximum Rated Values

BGN20T65SD

RRBUESH
Parameter Symbol Value Unit
S i) =1 Bfr
Collector-emitter voltage, T>25°C
. . \Y 650 A%
AR AR A I LU, T>25°C CE
Collector current, Tc=25C I 40
SR, Te=25C ¢
Collector current, Tc=100°C I 20
SRR, Te=100TC B
Pulsed collector current, tplimited by Tj max I 20
S AT LA, ST )2 T e PR e
A
Diode forward current, T¢=25C I 40
TARE IR AR, Te=25C F
Diode forward current, Tc=100C I 20
T IE R IR, Te=100C F
Diode pulsed current
— e W2 IFpuls 80
TR K LR
Gate-emitter voltage
N + A%
B A Ve 20
Short Circuit withstand time
Vee=15V,Vce<400V,Ti<150°C tse 5 us
LR TS 52 1 1]
Total power dissipation, Tc=25°C
X ot P 192 N
BFERIN®R, Te=25C tot 9
Operating junction temperature
5 B LR Timax 175
Operating junction temperature
:E}fzgﬂgj P Tiop 40...+150
C
Storage temperature
ﬁ%‘ﬁ?ﬁg Tstg '55+150
Soldering temperature,l.6mm from case for 10s
JE I Tt 260
Mounting Torque M3
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Thermal Resistance

BGN20T65SD

#ABH
Parameter Symbol Value Unit
S (i {12! LA
IGBT Thermal resistance junction to case o
Diode Thermal resistance junction to case o
- &%éﬁ-%%mﬁﬂ ] Rth(j-c) 2.07 C/W
Thermal resistance junction to ambient .
G FR A B Rih(-a) 40 C/W
Electrical Characteristic at Tj =25°C  (unless otherwise specified )
Tj=25CH FZE4EME (BRIEFFHIFE )
Value
Parameter Symbol Conditions B Unit
2¥ 5e 24 Min. Typ. Max.
BN | MER | Bk | B4
B B B
Static Characteristic
Collector-emitter breakdown voltage v V=0V, 650 i i
A5 HE - RS A % FLUE (BRICES Ic=100uA
Collector-emitter saturation voltage Veesat Vee=15V, T=25C ) 1.6 2.0
B B R D H =
SR AR RS AR AT =204 | 5o ) 18 )
\%
Diode forward voltage VF Vee=0V, T=25C ) 17 2.4
— =
TR IE ] L I7=20A T-150°C i 14 i
Gate-emitter threshold voltage v 1c=300uA, 50 53 70
- RSB B cE=VGE ) ) )
AR - S A R A P OB V=V
Collector-emitter cut-off current I V=650V, i i 100 A
A HUMR- R S AL LR s V=0V K
Gate-emitter leakage current V=0V,
5 SR s fas Var=£20V 2000 - ] 200 ] A
Dynamic Characteristic
Input capacitance '
Eﬁ)\ EE )/?E: CleS = l 500 =
Output capacitance c V=25V, 18
i HH LY Vae=0V, - © | pF
f=1MHz
Reverse transfer capacitance C 287
S A AR L o '
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BGN20T65SD

Gate charge Vec=400V,1c=30A

N — ) ) _ . _ C
LGN Qo Vee=15V 43.9 .
Short circuit current I Vcec=400V,Vge=15V, 20 A
L% FRL €69 | tpse=<5us,Tj=150°C ) )
Switching Characteristic at T;=25°C (Inductive Load)

T=25CH FF R4t RS ED

Value
. {1
Parameter Symbol Conditions i T M Unit
% o 2 in. yp. ax. X
" w5 sl B0 | BB | Bk | BA
4! i1 4!

IGBT Characteristic

IGBT $#f%

Turn-on delay time

%ﬁﬁjﬂ HTJ_ I\E—J td(on) - 405 -

Rise time ¢ 43

7t ) ; T-25C, ' '
Turn-off delay time Vee=400V, 70 ns
K M7 SR I 1] td(of) 1c=20A, - -

Fall time Vee=-7.5/15V,

‘FB%E# I‘EI—J tf RG=1OQ, - 141 -

T Energy losses

urn-on energy .
e Eon include - 0.55 R
ifﬂﬁ%ii% “tail” and diode
urn-off energy

e s E, reverse recovery. - 0.26 - 7
K AE f R m
Total switching energy

PR Es - 81 -
JAFFHRE t 08
Anti-Parallel Diode Characteristic

RIBR IR E R

Reverse recovery time

S ) PRSI (] b T=25C, ) 17 ) e
Recovered charge Vr=400V,

Ve BT Q: Ii=20A., - 345 - nC
Peak reverse recovery current | diF/dt=390A/ps 53 A
S [ VRS WA R U M i ' i
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Switching Characteristic at T;=150°C (Inductive Load)

T=150 CHY TR RARE (R ED

BGN20T65SD

Value
(i1
Parameter Symbol Conditions M T M Unit
§ = 4 . Yp. ax.
H w5 il B | AR | BK | RA
& =1 &
IGBT Characteristic
IGBT ##tk
Turn-on delay time ¢ 19.5
T 386 S 3 B 7] aon '
Rise time ¢ 47
Rsbaningll g T=150°C, - -
Turn-off delay time V=400V, %0 ns
ST LEAR I ] o 1c=20A, - -
Fall time ¢ VGIi:fl'zgsv’ 166
B A ' o
T Energy losses
FBR Eon include clem |-
: "f - “tail” and diode
urn-off energy

e pes E reverse recovery. - 0.42 -
SR o Y m
Total switching energy E L13
ST AR :
Anti-Parallel Diode Characteristic
RAFBR B R
Reverse recovery time

\ r - 152 -
R Y ! T150°C, > "
Recovered charge Vr=400V,
‘VRE Eﬁﬁz Qr IF=20A, - 980 - nC
Peak reverse recovery current I diF/dt=400A/ps 2.7 A
S A PR AR L Ui i '
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ELECTRICAL CHARACTERISTICS
P B 2%
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Figure 1. Typical output characteristic(T;=25C) Figure 2. Typical output characteristic(T;j=150C)
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Figure 3. Veesat vs. Tj Figure 4. Vg vs. Tj
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Figure 5. Vruvs. T;j Figure 6. Ic VS Tc
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Figure 7. Switching energy losses vs T;
(Vce=400V,Vce=15V,I1c=20A,Rc=10L2)
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Figure 9. Switching times vs Vcg
(T=150C, Vge=15V,Ic=20A,Rc=10 Q)
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Figure 11. Switching times vs Rg
(T=150°C,Vce=400V,Vee=15V,Ic=20A)
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Figure 8. Switching times vs Tj
(Ti=25C,Vce=15V,Ic=20A,Rc=10 Q)
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Figure 10. Switching energy losses vs Vcg
(T=150°C,Vce=400V,Vge=15V,Ic=20A)
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Figure 12. Switching energy losses vs Ry
(T=150°C,Vce=400V,Vee=15V,Ic=20A)
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TO0247-3 Outline Dimensions:

BGN20T65SD

TO247-3 5MER~F
Common Dimensions
(Units:Millimeter)
Symbol | Min. | Nom. | Max.
A 490 | 5.00 | 5.10
: : . . Al 231 | 241 | 251
‘T“ 7T j“ T a fL A2 | 190 | 2.00 | 2.10
E — 1 - i a 0.00 - 0.15
“ﬁ —Q}—JE i a | 000 | - | 015
I QU@\ ) ] . 1l e b 116 | - | 126
2 bl 1.15 | 120 | 1.22
b2 1.96 - 2.06
s s | ) e o b3 195 | 2.00 | 2.02
T H T b4 | 296 | - | 3.06
- ¢ e brtl b5 | 295 | 3.00 | 3.02
f I ! | ] | b6 - - | 225
b7 - - 3.25
S et c 059 | - | 066
1 cl 0.58 | 0.60 | 0.62
-, AL D | 2090 | 21.00 | 21.10
DI | 1625 | 16.55 | 16.85
D2 1.05 | 120 | 1.35
T E 15.70 | 15.80 | 15.90
W—— El 13.10 | 13.30 | 13.50
@ %//% E2 | 490 | 500 | 5.10
E3 240 | 250 | 2.60
e 534 | 544 | 5.54
L 19.80 | 19.92 | 20.10
L1 - - 430
Notes: All dimensions refer to JEDEC standard TO-247 AD do not include mold flash. P 3 ) 5 O 3 ) 60 3 ) 70
. Pl - - 7.40
— -- G P2 240 | 250 | 2.60
' Q 5.60 - 6.00
S 6.05 | 6.15 | 6.25
T 9.80 - 11020
6] 6.00 - 6.40
Packing
3%
Packing pcs/tube tube/ inner box inner box/ carton pcs/carton
Tube 30 12 6 2160
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RESTRICTIONS ON PRODUCT USE

B The information contained herein is subject to change without notice.

B BYD Semiconductor Company Limited exerts the greatest possible effort to ensure high quality and
reliability. Nevertheless, semiconductor devices in general can malfunction or fail due to their
inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing products, to comply with the standards of safety in making a safe design for the entire
system, including redundancy, fire-prevention measures, and malfunction prevention, to prevent any
accidents, fires, or community damage that may ensue. In developing your designs, please ensure
that products are used within specified operating ranges as set forth in the most recent products
specifications.

B The products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics,
domestic appliances, etc.). These products are neither intended nor warranted for usage in
equipment that requires extraordinarily high quality and/or reliability or a malfunction or failure of
which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage
include atomic energy control instruments, airplane or spaceship instruments, transportation
instruments, traffic signal instruments, combustion control instruments, medical instruments, all types
of safety devices, etc.. Unintended Usage of products listed in this document shall be made at the
customer’s own risk.
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