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FESH Main Characteristics

1C 60A

Vces 600 V c

Vcesat—typ 2. 05V
Aig Applications
W YRIFESER W Solar Converters ®
B UPSHE B Uninterrupted Power Supply E
B BEN MW Welding Converters
B PEMERETSR B Mid to High Range Switching

Frequency Converters
TO-247

Veegatiyp) =2.05V@Vee=15V, [c=60A

=
H 600V, 60A
|

B Maximum Junction Temperature 150°C
|

Pb-free Lead Plating; RoHS Compliant

7 A A EYRBOTR AR R

HEYRSITER

TR AL 42 F B NS ZRBER | IR KR
‘;E%’q 4 (Pb) * (He) W (Cd

P (Cr(VI) (PBB) (PBDE)

<0.1% <0.1% <0.01% <0.1% <0.1% <0.1%
5| £RAHE O O O O O O
RS i O O O O O O
(=N O O O O O O
TR O O O O O O
12k X ) O O O O
O: FRZITEMEEA SI/T11363-2006 HriEMIPEEER LT .
B | X RORIZTGRIE R SI/T11363-2006 ARk FREER .
HRG P i ER R S A8 (Po) %4y, {H)E TR RoHS R4 E7IuHE .
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43t & A E {EAbsolute Ratings (Tc=25C)

o H # 5 HE BAHL
Parameter Symbol Value Unit
AR A — R IR E R R Vv Y
Collector-Emmiter Voltage ces 600
5 B R A A W Vess v
Gate-Emmiter Voltage +30
TSR B AR I lc Tc=25C 110 A
Collector Current-continuous
Ic Tc=100C 60
R MK IR G 1D |
Collector Current — pulse (note 1) oM™ 150
it ,’S@IE Nriy
. 154 E. EEN e Te=100 C 50 A
Diode Continuous Forward Current
et SNTAL LR | 1o A
Diode Maximum Forward Current (Note 1) i
5 % st 1] o us
Short Circuit Withstand Time (Tj<<150C) ¢ 10
Py Te=25T W
FEM e 329
Power Dissipation Po Tc=100C 131.6 w
=) 'ETQd:CEI
e T, -55~+150 C
Operating Junction Temperature
Y oH R
AR Tere -55~+150 C
Storage Temperature Range
454 Electrical Characteristics
B H 5 % 8 Ay
Parameter Symbol Value Unit
IGBT 4 3% 52 (1 #4FH
Thermal Resistance, Junction to case Rthj.c 0.38 C/w
for IGBT
FRDZE 2|5 7 [ #4FH
Thermal Resistance, Junction to case Rthi.c 0.5 C/w
for Diode
SRR ARE
Thermal Resistance, Junction to Rthja 40 C/wW
Ambient
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IGBTHEEHF4E Electrical Characteristics of IGBT(Tc=25T unless otherwise noted )

moH e N TS =2 N S B T & N X A
Parameter Symbol Tests Min Typ Max | Units
conditions
AR FLI — RS AR o L
Collector-Emitter Breakdown Voltage BVces Vee= 0V, lc= 250uA 600 - - \
T T A B AR s HLR B _
Collector-Emitter Leakage Current lces Vo= 600V, Vee= 0V - - 100 | uA
TE Tl A AR A R _ _
Gate Leakage Current lces Vee= £ 30V, Vee= 0V - - |+£100 | nA
[EARIENEENER _ _
Gate Threshold Voltage Ve (th) Vee= Ve, lc= 250uA 4.5 - 6.5 v
T [ _ _
Collector-Emmiter saturation Vee(say Vee=15V, Ic= 60A - 2.05 |2.55 \
Voltage
nf & & Total Gate Ch -
% FL 7+ 5 /2 Total Gate Charge Qg Vcc=480V 1074 ] - | nC
W% 5 33t 1% Gate to emitter charge Qge Vee=15V - 36.3 . nC
Ic=60A
4545 i 1% Gate to collector charge Qgc ¢ - 64.3 ) nC
JF J5 %E IR B 7] Turn-On delay time ta(on) - 84 - ns
b J+ i 18] Turn-On rise time t: xccﬂfg?/\/ - 343 - ns
GE=

5 Wt 4E 3R 5 5] Turn-Off delay time ta(off) Ic=60A - 145 - ns
N B& i} 18] Turn-Off Fall time ts :?%=15Q Lond - 55 - ns

— nductive Loa
JF i 45 #£ Turn-On energy Eon 100uH - 7.75 - mJ
KWrFE Turn-off energy Eoff Tc=25C - 181 . mJ
S IFIPRFE Total switching energy Etot - 9.56 - mJ
LTPANGIR
Input capacitance Cies i} 2832 - pF
i L LA ce=25V
Output capacitance Coes VEE‘I:I\(/)I\IKI - 188 - pF
S AR LA - z 27 1
Reverse transfer capacitance Cres - ’ - pF
“IEEE4FM Electrical Characteristics of Diode (Tc=25°C unless otherwise noted )
EWE% \ lF=60A ) 15 | 20| v
Diode Forward Voltage F
SRS 1]
Diode Reverse Recovery Time e ) 1760 ns

Vce =400V

ARV RN I l-= 60A ) 5 A

i m
Dlodef peakEeverse Recovery Current Re=150
gﬁ&ﬁ%m Q i 1813 c
Diode Reverse Recovery Charge i

Note1: Repetitive rating, pulse width limited by maximum junction temperature
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$5{FHh% ELECTRICAL CHARACTERISTICS (curves)
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Figure 1. Maximum DC collector current Figure 2. Power dissipation V5. case temperature
VS. case temperature
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Collector-Emitter Voltage [V] Qg Toltal Gate Charge[nC]
Figure 3. Reverse bias SOA, Tj=1257 Vge=15V Figure4:Typical gate charge VS. VGE,IC=60A

www. limanseim.com



http://www.szlimai.net/

60GU60N1

SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD
N YOLGMOUAR A

350 200 rumyn | /
325 | 5
e, S 175 | ’ - HaLkA
300 WGE=TOV] / VGE=19V _| /
75 174 | /
= 250 b P / = 150 v /
s fast N i 5 15V | /
E o0 | ~ g I 3
é s L2 \ / § 13V
& NO A % 100 r
£ 150 {4 / =) 11V \
$u | SIS LN
E{mu 2] i ! \
ol g RS L Rl e e
\\ |
50 ~] - W/ \
8 0

0 1 2 3 4 5 6 T 8 9 10

0 1 2 3 4 5 6 7 B 9% 10
VCE, COLLECTOR-EMITTER VOLTAGE [V]

VCE, COLLECTOR-EMITTER VOLTAGE [V]

Figure 5. Typical output characteristics Figure 6. Typical output charactenstics
tp=300us Tc=25C tp=300us Tc=1507T
200 110.0
180 |— ——] /7— 100.0
160 90.0
W r——T—TT1T T T 17 T < 800
120 =
z E- 70.0
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60 +—— 1 § 40.0
w
40 p—
2T T r 1 i ri 20.0
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VGE (V) Forward Voltage, VF[V]
Figure 7. Typical gate threshold voltage Figure 8. Typical forward voltage vs Tc

www. limanseim.com



http://www.szlimai.net/

60GU60N1

SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

N TALEMAR AT

14.00

_ 1200

E

W

8 10.00 ‘__.-"

] -

- -

= -,_-"

8 800 ——

g --""

w =

2 600

S

E

3 400

“ Eon (1)

- fO0
200 :
—off (]
0.00
5 10 15 20 2 0 35

RG, GATE RESISTOR [0)]
Figure9: Typical energy loss VS. Rg,TC=25C,
VCE=400V, VGE=15V ,IC=60A
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Figure11: Typical energy loss V5. IC, TC=25°C,

VCE=400V, VGE=15V RG=1502
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Figure10: Typical switching time V5. Rg TC=25°C,
VCE=400V, VGE=15V IC=60A
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Figure12: Typical switching time VS IC, TC=25°C,

VCE=400V, VGE=15V,RG=1502
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Figure 13. Typical diode di/dt vs rg Tc=25T
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Figure 15. Typical diode Qrr vs dildt Te=25T
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Figure 14. Typical diode irr vs difdt Tc=257
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Figure 16. Typical diode Err vs di/dt Tc=25C

VCC=400V VGE=15V IF=60A
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Figure17: Typical capacitance VS. VCE, Figure18. normalized transient themal impedance,
VGE=0V =1MHz junction-to-case
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SMEZ R~ PACKAGE MECHANICAL DATA

COMMON DIMENSTONS

Qg 5, B0 5. 80 B, 00
LS 7 9
| iz 9|

|
B

B Wy
El Al M, S0 I NN | wmx
G T = A 190 | 5.00 | 5.10
- Al 190 2. 00 2. 10
L~ | Az | 230 [ 240 [ 250
T [ \ B L 13 1. 20
L‘“T‘! B 1. 05 3.15
Li B2 | 200 | 210
4 M L B3 1, 90 2,00
] = r 0,55 0. 60
=| \_) g d i 20.50 | 21.00 | 2110
15 bl 16,35 | 16.56 [ 16.75
| . ‘13/ 2 | roz | 1t | i.az
] [ 15. 70 15. 80 15. 90
1 El 2. 40 2.50 2. 6l
3 | k2 | 610 6. 20 6. 30
g E3 13. 10 11,30 13. 50
T I | B3 \ T T T F 9,80 10.00 | 10.20
= f i E A2 | I | Fl 49 [50 [si0
! 1 L. | | 5. 44 BSC
| iM—h B2 | | | [ 19.72 [ 19.92 | 20.12
| | | | : | L1 3.90 4.10 4. 30
| [ | | ep 3.50 | 3.60 3.70_
- | : i i IT Bl I l I “ Pl 2,40 2. 50 2. 60
] | | | | | b 7.10 7.20 7.30 |
| | i B | I | 5 6.05 6.15 | B.25
| | | | [ | M 0.45 - | 0.95
: | I | } |
| I [ :
v W - k I \l 2 1 13
& B

:
|

et
R ¢
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