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FESH Main Characteristics
IC 5A
Vces 650 V c
Vcesat—typ 1.8V
Aig Applications
W RIFESER W Solar Converters ®
B UPSHE M Uninterrupted Power Supply E
B EEN MW Welding Converters
B PEIRERETE B Mid to High Range Switching
Frequency Converters
TO-220MF
Jaal Tk v
H 650V, 5A
B Veesayp) =1.8V@Vee=15V, Ic=15A
B Maximum Junction Temperature 150°C
B Pb-free Lead Plating; RoHS Compliant
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43t & A E {EAbsolute Ratings (Tc=25C)

i H 5 HE E:-F A
Parameter Symbol Value Unit
e b — AL AU v 650 v
Collector-Emmiter Voltage ces
5% e AR R S A HE
Gate-Emmiter Voltage Vees 30 v
L i
L*Q%EET&BEJIL |c Te=25C 10
Collector Current-continuous lc Tc=1001C 5
BN EE AR IR G D
Collector Current — pulse (note 1) low -
- ",—“\‘S»IE N7y
. *&E. EEEV I T=100 C 5 A
Diode Continuous Forward Current
AR R IE R | 5 A
Diode Maximum Forward Current (Note 1) o
VSELIAL
Short Circuit Withstand Time tso <10 us
=25 w
A S Pp Tc=25TC 67.5
Power Dissipation P, Tc=100C 27 W
E e o v
S T, 55~+150 C
Operating Junction Temperature
. El
AR Tere -55~+150 C
Storage Temperature Range
45 Electrical Characteristics
5 H i) HE iR A
Parameter Symbol Value Unit
IGBT 4 2% 52 (1 #4FH
Thermal Resistance, Junction to case Rinjc 1.85 C/wW
for IGBT
FRDZE 2% 72 [ #4FH
Thermal Resistance, Junction to case Rinjc 5.5 C/w
for Diode
4 B 4 1 F
Thermal Resistance, Junction to Rinj-a 35 C/w
Ambient

IGBTHEEHF%E Electrical Characteristics of IGBT(Tc=25C unless otherwise noted )
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m H /e M2 A I=ZN I SR N X 2
Parameter Symbol Tests Min Typ Max | Units
conditions

EE LR — RS A 2 L _ ~
Collector-Emitter Breakdown Voltage BVces Vee= 0V, Ic= 250uA 650 - - \%
T B HAR R LR _ _
Collector-Emitter Leakage Current lees Vee= 650V, Vee= 0V - - 100 | uA
TE Tl A AR A R

=+ =
Gate Leakage Current lees Vee=£30V, Vee= OV - - |£100 | nA
EARIENEEN AR _ _
Gate Threshold Voltage Veew) Vee= Ve, lc= 250uA 4.5 - 6.5 \
L B
Collector-Emmiter saturation Veesay Vee=15V, Ic=5A ) 1.8 | 235 v
Voltage
A% H 47 = & Total Gate Charge Qg Voe=480V - 10.9 - nC
Wt B - 2 55 1% Gate to emitter charge Qge Vee=15V - 195 - nC

Ic=5A -

% -2 HL #% Gate to collector charge Qqc ¢ - 6.08 - nC
I )5 & IR 5} 6] Turn-On delay time t gon) - 9 - ns
b JF i} (8] Turn-On rise time t, Vec=400V - 10 - ns
5% Wi 4 SR 15} [/] Turn-Off delay time t gt I\éiESj 5V - 36 - ns
N B# 1 18] Turn-Off Fall time ts Re=15Q - 49 - ns
JF 3@ 451 & Turn-On energy Eon nductve Load - 1378 | - |md

u
KWriiFE Turn-off energy Eoff Te=25C - 715 - mJ
S HAFE Total switching energy Ets - 209.3 - mJ
L .
Input capacitance Cies - 244 - pF
i P c ce=25V -
Output capacitance oes VEE‘I_I\C/)I\IfI . . pF
SR LA c - z
Reverse transfer capacitance res - 4.7 - pF

—IREEFFE Electrical Characteristics of Diode (Tc=25C unless otherwise noted )

Ak 1 s oon ] 2 | 20 .
Diode Forward Voltage VF F : :

S [ PRI 1] ] P -
Diode Reverse Recovery Time tr

S PR LR V<_>E = 400V

Diode peak Reverse Recovery Current I IF__SA } 5.3 A
160 52 P Rg=150 o

Diode Reverse Recovery Charge Qrr - : nC

Note1: Repetitive rating, pulse width limited by maximum junction temperature
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$5{EfhZk ELECTRICAL CHARACTERISTICS (curves)
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Figure 1. Maximum DC collector current Figure 2. Power dissipation VS. case temperature

VS. case temperature
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Figure 3. Reverse bias SOA, Tj=125C,Vge=15V Figure4:Typical gate charge VS. VGE, IC=5A

www. limanseim.com



http://www.szlimai.net/

SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

5GU65
N THLEMIAR AT

35
1000
e Common Emitter
Vge=0V,f=1MHZ
30 vut:wv\_\_ _ /’ — \ Te=25°C
17
3= T
p
15 100
g 20 I &
| B o N —
x N g —
! H —
2 15 [an 7 s \ _———
orieed b ' M E
o N g |
é 10 ? g S~ -
-
=) v —— Cies ..-"'--._____
5 = =Coes
N
= = Cres
0 A R R T PR SR N 1
0 1 2 3 4 5 6 7 8 9 10 0 5 10 15 20 25
VCE (V)

VCE, COLLECTOR-EMITTER VOLTAGE [V]

Figure 5. Typical output characteristics
tp=300us Tc=25C

Figure 6. Typical capacitance VS. VCE,
VGE=0V,f=1MHz
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Figure 7. Typical gate threshold voltage
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Figure 8. Normalized Maximum Transient

Thermal Impedance for IGBT
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Figure9: Typical energy loss VS. Rg,TC=25°C,
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Figure11: Typical energy loss VS. IC, TC=25°C,

VCE=400V, VGE=15V ,RG=15Q
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Figure10: Typical switching time VS. Rg,TC=25°C,

VCE=400V, VGE=15V ,IC=5A
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Figure12: Typical switching time VS. IC, TC=25°C,

VCE=400V, VGE=15V,RG=15Q
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Figure 13. Typical diode di/dtvsrg Tc=25T
VCE=400V VGE=15V IF=5A
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Figure 14. Typical diode irr vs di/dt Tc=25C
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Figure 15. Typical diode Qrr vs di/dt Tc=25C Figure 16. Typical diode Err vs di/dt Tc=25C
VCE=400V VGE=15V IF=5A VCC=400V VGE=15V IF=5A
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M2 R~ PACKAGE MECHANICAL DATA

TO-220MF

COMMON DIMENSIONS

F3A§>

F2

Fl

. [
SYMBOL g NOM WA
A 1,60 L70_| 480
Al 244 | 254 | 284
A2 0.38 | 0.43 | 0.48
A3 266 | 2.76 | 2.88
Bl 1,24 1.29 | 1o
B2 0.75 | 0.80_| 0.85
B3 128 1.36 | 1 a4
C 045 | 0.50 | 0.56
D 1567 | 1587 | 16 07
bl 9.07 9.17 9. 27
@ 2. B4BSC
E 10.06 | 10.16 | 10.26
El 9.92 | 0.0z | 10.12
52 9.36 | 9.46 | 9.56
Fl 11. B0 13. 90 14. 00
F2 3. 20 3. 30 3 40
Fi 5.30 5. 40 5. 50
Fd 1401 150 | 160
G 5,90 | 7.00 | 7.10
3 0.65 | 0.70 | 0.75
I 12.76 | 12.96 | 13.16
L1 2.73 > 93| 313
0 6. ATREF
WP | 300 | 318 | 338
P | 1.40_| 150 | Lo
%P2 | 065 | 100 | 1.0
i1 3 5" 7
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