20GU65N

LlM/A SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD
N YA

20GU65N

FESH Main Characteristics
1C 20A
Vces 650 V c
Vcesat—typ 1.85V
Aig Applications
W YRIFESER W Solar Converters ®
B UPSHE B Uninterrupted Power Supply E
B BEN MW Welding Converters
B PR ETE B Mid to High Range Switching

Frequency Converters

TO-220MF TO-263

AR
650V, 20A

Veegatyyp) =1.85V@Vee=15V, [c=20A

Maximum Junction Temperature 150°C

E N E R

Pb-free Lead Plating; RoHS Compliant
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43t & A E {EAbsolute Ratings (Tc=25C)

m H v i) % fH L¥a
Parameter Symbol Value Unit
I e A LA — R SRR LA P
Collector-Emmiter Voltage Vees 650 v
I e AR R S 40 P
Gate-Emmiter Voltage Vaes +30 v
TESRAR H R FRI
L lo Tc=25C 40 A
Collector Current-continuous lo Te=100C 20
BRONBK P AR AR R (3 1D
Collector Current — pulse (note 1) lew 60
R IE il
. 754 E. EIREEV - Tc=100C 20 A
Diode Continuous Forward Current
R I R | . A
Diode Maximum Forward Current (Note 1) o
o B B ) ¢ 10
Short Circuit Withstand Time SC us
Po TO-263 140 w
R Tc=25C TO-220MF 40 W
Power Dissipation Po . T0-263 %6 w
Tc=100C TO-220MF 16 W
=] E.—‘é:!:»‘EI
i T -55~+150 C
Operating Junction Temperature
=]
fHRE Teto 55~+150 C
Storage Temperature Range
#4FM Electrical Characteristics
% H &5 # 1 By
Parameter Symbol Value Unit
IGBT 4 318 7. (1) #A L TO-263 0.9
Thermal Resistance, Junction to case Rinj-c TO-220ME 3125 CIw
for IGBT ’
FRD%: 3185 7 () # B TO-263 1.6
Thermal Resistance, Junction to case Rinjc TO-220MF C/w
for Diode 3.8
45 B FAGH
Thermal Resistance, Junction to Rinj-a 62.5 Crw
Ambient
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IGBTH4¥!% Electrical Characteristics of IGBT(Tc=25C unless otherwise noted )

m H /g MR &AL AN | ROK | AL
Parameter Symbol Tests Min | Typ | Max | Units
conditions
AR HLR — RO o L
Collector-Emitter Breakdown Voltage BVees | Vee= 0V, Ic= 250uA 650 - - \Y
T T A AR R | _ _
Collector-Emitter Leakage Current CFS Vo= 650V, Vee= 0V - - 100 | uA
1E [ AR A4 FRLIAR |
:+ —3
Gate Leakage Current OFS Vee=£30V, Vee= 0V - - |=100 | nA
EAR[ENEENER v _ B
Gate Threshold Voltage GE(h) Vee= Ve, lc= 250uA 4.5 - 6.5 \
T s [ - 118 | 25 \Y
Collector-Emmiter saturation Vegpay | Vae=15V, lo=20A ' '
Voltage
£ FEL £ . & Total Gate Charge Qg Vec=480V - 39.7 - nC
Wi - S 55 B Gate to emitter charge Qge IVG'52:01:V - 7.0 - nC
C:
WA -4E H )% Gate to collector charge Qgc - 21.9 i nC
JF J& 2E iR B[] Turn-On delay time t d(on) - 18 - ns
I Ft B [8] Turn-On rise time t, Vee=400V - 26 - ns
5% W7 4E IR I 8] Turn-Off delay time 1 doft |VCiEZ=O1A5V - 98 - ns
o=
I~ B BT 18] Turn-Off Fall time t Re=150 - 89 - ns
JF 3 45 %€ Turn-On energy Eon !I[]dUZCE:iYg Load - | 042 - mJ
R urn-off energy < - 0.88 - |md
KWrHFE T ff Eoff
SIFRAFE Total switching energy Ets - 1.3 - |md
I LA . _
Input capacitance Cies Vee=25V - 717 - pF
iAiﬂﬁa”P Vee=0V
fil Zay C f=1MHz
Output capacitance 0es - 39.5 - pF
S [F) i HL c
Reverse transfer capacitance res - 23.2 - pF
I FLREL Ra
Integrated gate resistor eint 2.14 Q
“INERY ectrica aracteristics of Diode (Tc=25C unless otherwise note
—IREHYFE Electrical Ch terist f Diode (Tc=25C unl th ted )
1F ) JE & Ve [F=20A i 1.9 25| Vv
Diode Forward Voltage
2 A B ter Vce = 400V ) 60 ns
Diode Reverse Recovery Time lr= 20A
= KR R Irr 13.75 A
Diode peak Reverse Recovery Current Ry=15
AR RN Qrr 459 nC
Diode Reverse Recovery Charge

Note1: Repetitive rating, pulse width limited by maximum junction temperature
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IC, COLLECTOR CURRENT [A]

Collector Current [A]
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Figure 1. Maximum DC collector clurrent Figure 2. Power dissipation VS. case temperature
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Figure 3. Reverse bias SOA, Tj=125T Vge=15V Figured:Typical gate charge VS. VGE,IC=20A
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Figure 5. Typical output characteristics
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Figure 7. Typical gate threshold voltage
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Figure 8. Typical forward voltage vs IF
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Figure 6. Typical output characteristics
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Figure9: Typical energy loss VS. Rg, TC=25°C, Figure10: Typical switching time VS. Rg, TC=25°C,
VCE=400V, VGE=15V ,IC=20A VCE=400V, VGE=15V ,IC=20A
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Figure11: Typical energy loss VS. IC, TC=257, Figure12: Typical switching time VS. IC, TC=257T,
VCE=400V, VGE=15V ,RG=15Q VCE=400V, VGE=15V,RG=15Q
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Figure 13. Typical diode di/dt vs rg Tc=25T
VCE=400V VGE=15V IF=20A
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Figure 15. Typical diode Qrr vs difdt Tc=25TC
VCE=400V VGE=15V IF=20A

Figure 14. Typical diode irr vs di/dt Tc=25C
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Figure 16. Typical diode Err vs di/dt Tc=25T
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SMEZR~F PACKAGE MECHANICAL DATA

B
20° — | A COMMON DIMENSIONS
: — e — o M
’\{,/ | o {g 1 SYMBOL NOM ey
— = LA 4,80 | 4.60 | 4.70
=] _i\ Al .22 1121 |38
A2 | 2.57 1267 [ 277
A3 | 0.00 0,15
B 0.76 | 0.81 | 0.87
B1 L3z [ 137 [ 142
= £ 0.33 | 038 | 0,43
1] B.55 | 865 | 875
_ 8 5.08 BSC_ |
E [10.06 |10.16 [10.26
H_ 1480 [16.00 |15 20
02 L Hi L17 | 1.27 [ 137
— | nt 2 1. B5_REF
l‘\ [ /’33 L 200 1239 | 269
I A o8 | oo 120
| 12 |488 | 508 | 628
= N L3 0. 25 REf
C dF | 140 J1.60 [ 1.60
] = [T S 5 7
T ] [ 3* [ 7
B 3 " 5" 7=
L oa [ | & [T
A
A] G COMMON DIMENSTONS
| Al N A
= ] SOB0L rh NOM VA
@" A 4. 60 4. 70 4. 80
o3 Al 2.44 | 2.54 2. 64
: 2 TN o= A2 | 038 [ 043 | o
o A3 2. 66 2.76 2. 86
: E <§\ \'L/ Bl 124 1.29 1. 34
i — B2 0.75 0.80 0.85
: =, B3 1. 28 1. 36 1. 44
Az o [ 0.45 0. 50 0.55
9 4 D 15.67 | 16.87 | 1607
b 0l 9. 07 9.17 9.27
¥ [ 2. 54BSC
Fan il E 10.06 | 10.16 | 10.26
3 El 9.92 [ 10.02 [ 10.12
E2 9. 36 9. 46 9. 56
N 81 | Fl 13.80 | 13.90 | 14.00
| F2 320 | 3.30 | 3.40
A3 F3 530 | 540 | 550
fm e | F4 1.40 1. 50 1. 60
| [ 6. 90 7.00 7.10
] K 0.65 | 0.70 | 0.75
! L 12. 76 12. 96 13.16
C | L [ 273 [ 20 [a13
| Q 6. ATREF
L i bP 3. 00 3.18 J. 38
1 P | 1.40 1.50 1. 60
| | bp2 0.95 1. 00 1. 05
01 3 5° 7
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