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600V Trench and Super Junction IGBT

General Description

Super-Semi Trench and Super Junction IGBTSs,
designed according to the super junction (SJ)
technology. The SJ-IGBT series provides low
switching losses, high energy efficiency and high
avalanche ruggedness for motor control, solar

application and welding machine, etc.

Features

@ High breakdown voltage to 600V for improved
reliability
@ Super junction Technology offering :
<~ High speed switching
<> High ruggedness, temperature stable
< Low VCE(sat)
<> Easy parallel switching capability due to positive
temperature coefficient in VCE(sat)

@ Enhanced avalanche capability

Applications
€ Uninterruptible Power Supply(UPS)

€ Power Factor Correction(PFC)
€ Welding Converters
¢ Inverter

€ Converter with high switching frequency

Ve 600 Vv
Ic 30 A
VCE(sat) 7 IC = 30A 1.7 V

TO-247-3L

TO-220-3L

TO-220F-3L

TO-263-2L
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Marking Information {
g RoHS
Product Name Package Marking Quantity RoHS
SR30N60G21BT TO-220-3L SR30N60G21BT 50 Green
SR30N60G21BS TO-263-2L SR30N60G21BS 800 Green
SR30N60G21BF TO-220F-3L SR30N60G21BF 50 Green
SR30N60G21BG TO-247-3L SR30N60G21BG 30 Green
Absolute Maximum Ratings (Tj= 25 ‘C unless otherwise specified)
Symbol Parameter Non-FullPAK| Full PAK Unit
Ve Collector-Emitter Breakdown Voltage 600 Vv
DC collector current*
. 60 A
I -Continuous (T¢ = 25°C)
c 30
-Continuous (T¢ = 100°C)
Diode Forward current*
. . 60 A
I -Continuous (T¢ = 25°C) 30
-Continuous (T¢ = 100°C)
Continuous Gate-Emitter Voltage +20 Vv
Vee Transient Gate-Emitter Voltage +30
Turn off safe operating area A
Ve <600V, Tj < 150°C, Tp=1uS 20
Pulsed Collector Current, Vg =15V, A
Iem . . 90
tp limited by Tjmax
Short Circuit Withstand Time us
Tsc Ve= 15V, Vees 400V, Te = 150°C 3
T Operating junction temperature -40 to +175 °C
Tste Storage Temperature Range -55 to +150 °C
Po Power Dissipation , T¢ = 25°C 170 31 w
Soldering temperature, wave soldering 260 °C
1.6mm (0.063in.) from case for 10s
* Current limited by maximum junction temperature.
Thermal Characteristics
Symbol Parameter Max. Value Unit
Resc (IGBT) IGBT Thermal Resistance, Junction-to-Case 0.88 4.8 °C/W
Resa Thermal Resistance, Junction-to-Ambient 40 80 °C/W
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Electrical Characteristics (Tj=25 ‘C unless otherwise specified )

SR30N60G21B

Symbol Parameter Conditions Min |Typ | Max | Unit
Static Characteristics
Ve = 0V, Ic = 250pA 600 - - \Y
BVces Collector-Emitter Breakdown Voltage Vee = 0V, Ic = 1mA 600 - _ v
Veeh) Gate Threshold Voltage Vee = Ve, Ic = 250pA 40 5.0 6.0 Vv
VGE = 15\/, IC = 30A
_Emi ; -T, = 25°C - 17 2.0 \%
Vegsat) Collector-Emitter Saturation Voltage T = 150°C ) 21 . v
VCE = 6OOV, VGE =0V
-T, = 25°C - 0.1 20 MA
Tces Zero Gate Voltage Collector Current T = 150°C ) . 1000 | pA
Iges Gate-Emitter Leakage Current Ve = 0V, Vg = 220V - - 100 nA
gFs Forward Transconductance Ve = 20V, I = 30A - 16 - S
Symbol Parameter Conditions Min | Typ | Max | Unit
Dynamic Characteristics
Cies Input Capacitance - 1770 - pF
Coes Output Capacitance - 82 - pF
Ve = 25V, Ve = 0V,
Cres Reverse Transfer Capacitance f = 1.OMHz - 12 - pF
Ve = 400V, I = 30A,
Qg Gate Charge véﬁ - 15V ¢ - 60 - nC
Vge= 15V, tsc<5us
VCC=4OO\/1
Ieso Short Circuit Collector Current - 130 - A
Tj,startzzsoc
Symbol Parameter Conditions Min | Typ | Max | Unit
Switching Characteristics, Inductive Load, Tj=25°C
td(on) Turn-On Delay Time - 28 - ns
tr Turn-On Rise Time - 41 - ns
td(off) | Turn-Off Delay Time Vee = 400V, Ic = 30A - 87 - ns
\/GE = OV/lSV
tf Turn-Off Fall Time Rg = 10Q - 148 - ns
Eon Turn-on Energy - 0.89 - m)J
Eoff Turn-off Energy - 041 - mJ
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Electrical Characteristics (Tj=25 ‘C unless otherwise specified)

SR30N60G21B

Switching Characteristics, Inductive Load, Tj=150°C
td(on) Turn-On Delay Time - 32 - ns
tr Turn-On Rise Time - 40 - ns
td(off) Turn-Off Delay Time - 79 - ns
Vee = 400V, Ic = 30A 'V,
tf Turn-Off Fall Time _ Ov/15v ¢ o - 184 - ns
Eon Turn-on Energy Rg = 10Q - 1.18 - m)J
Eoff Turn-off Energy - 0.65 - mJ
Symbol | Parameter | Conditions Min | Typ | Max | Unit
Diode Characteristics and Maximum Ratings, Tj=25°C
I = 15A - 13 1.6 \Y
Diode Forward Voltage
Vey d I = 30A - |15 19 | v
Trr Reverse Recovery Time - 32 - ns
Irr Reverse Recovery Current ZF/;“OE)(\)%'I:‘; 15A - 27 - A
p/at = Hs
Qrr Reverse Recovery Charge - 0.41 - pC
Trr Reverse Recovery Time - 32 - ns
Irr Reverse Recovery Current VR = 400V I = 30A - 18 - A
= I =
Qrr Reverse Recovery Charge dlz/dt =100A/us - 0.28 - pC
Diode Characteristics and Maximum Ratings, Tj=150°C
I = 15A - 115| 15 \Y
Vew Diode Forward Voltage I = 30A _ 135 | 17 Vv
Trr Reverse Recovery Time - 45 - ns
Irr Reverse Recovery Current ZF/Z:O;)XE)K/: 15A - 26 - A
F/at = us
Qrr Reverse Recovery Charge - 0.66 - pC
Trr Reverse Recovery Time - 117 - ns
Irr Reverse Recovery Current ZF/;“OE)XE)K/: 30A - 19 - A
p/at = us
Qrr Reverse Recovery Charge - 1.37 - pC

B (CE#) W TAEWRA R (RIS TR A R A D

WWW.SXcai.com




EVERSUN

SR30N60G21B

Typical Performance Characteristics

Safe operating area Ta=25 ‘C  Non-Full PAK

Safe operating area Ta=25 ‘C  Full PAK
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Collector-Emitter Voltage-Vc[V] Drain-Source Voltage-Vps[V]
Ic=f(Vce); parameter t, Ih=f(Vps); parameter t,
Collector current as a function of Case temperature | Typ. Output characteristics Tj=25 ‘C
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Collector-Emitter Voltage-V,
Case Temperature-Tc[°C] e ?c:;fc(‘\rf(;E;?lp:rram‘;terg:eVG:EM
le=f(T¢)
Typ. Output characteristics Tj=175 C Typ. Transfer characteristics
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Collector-Emitter Voltage-V[V]

Ic=f(Vce); parameter: Vge

Gate-Emitter Voltage-V[V]
Fc=f(Vge); Vee=10V
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Typical Performance Characteristics

Typ. Collector-emitter saturation voltage as a

Typ. Switching times as a function of junction

function of junction temperature (VGE=15V) temperature (inductive load, VCE=400V,
VGE=0/15V), RG=10Q
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Junction Temperature-T['C] Junction Temperature-TJ[*C]

Gate charge characteristics

Capacitance characteristics
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Total Gate Charge-Qg[nC]
Vee=f(Qg), 1c=30 A pulsed
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Collector-Emitter Voltage-V[V]
C=f(Vce); Vee=0 V

Collector-emitter breakdown voltage
vs. temperature

Normalized VGe(h) vs. temperature
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Typical Performance Characteristics

Power dissipation
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Case Temperature-Tc[°C]
Pior=1(Tc)
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Package Outline

)l B SR30N60G21B

TO-220 Full PAK UNIT(mm)
E oo Values(mm)
| Trems —UIN | NoM | Max
L]
Q 8%
i A 442 | 47 | s5.02
Al 23 | 254 | 28
: : A3 25 | 276 | 3.1
e } | b 0.7 0.8 0.9
i b2 - - 147
, c 035 | 05 | 065
| D 1525 | 1587 | 16.25
TETTI 2 DI | 153 | 1575 | 163
[ | | | I
FERTFERY B D2 9.3 9.8 10.3
| (Y E 973 | 10.16 | 10.36
1 1 1 |_
| | i b e 2.54BSC
i | | HI1 6.4 6.68 7
[ 1l L 1248 | 12.98 | 13.48
N e—F = 7| L1 - - 3.5
by oP 3 318 | 34
Q 305 | 33 | 355
TO-220-3L UNIT(mm)
E i Values(mm)
| Ttems "= N NOM | MAX
I E
' wll A 43 45 47
Al 1 13 1.5
s : A2 1.8 2.4 2.8
D } | b 0.6 0.8 1
o bl 1 - 1.6
! c 03 : 0.7
. | . D 151 | 157 | 161
TETTE 2 | D1 81 | 92 10
[ | | |
FAATERY B F 9.6 9.9 10.4
Il | e 2.54BSC
1 1 1 l
1 O e HI | 61 | 65 7
i | | L 126 | 13.08 | 13.6
i L1 3.95
I n I — oA P 3.4 3.7 3.9
N 3
Q 2.6 32
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ckage Outline

TO-263-2L UNIT(mm)
4 TREHLAL S Values(mm)
o Items
G i MIN | NOM | MAX
~ e
T 9.8 10 |104
B 8.9 96 |95
. e BI 0 - Joa
i I C 44 | 45 |48
9 D 116 | 14 |15
B —(5 E 07 | 075 | 095
= F 03 | 045 |06
G 107 | 138 | 147
- H 13 - |18
1 M
I K 0.95 1137
| ® L1 145 | 152 | 165
L2 1.6 2 |23
I 0 - o2
Q 0° 3 | g°
R 0.4
N 235 | 24 |27
TO-247-3L UNIT(mm)
SYMBOL UNIT(mm)
E A MIN | NOM | MAX
| A2
] A 4.8 5 52
1 o iE
w 1] B Al 22 | 24 2.6
A\ r A2 185 | 2 2.15
= \’i/\.%}L = b 1.1 1.2 1.35
D . b2 191 | 204 | 221
! b4 291 | 3.04 | 321
! =y ¢ 05 | 06 | 075
_ % : i b | A D 207 | 21 | 213
| _M b2 DI 162 | 1655 | 16.9
ha
~ E 155 | 158 | 16.1
4 |
' El 13 | 133 | 136
| 2 il
I e 5.44BSC
_\y ! . L 19.6 | 19.95 | 203
e
Ll - - 43
OP 34 | 36 38
oP1 - - 75
S 6.15BSC
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