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650V /20A Trench Field Stop IGBT

LEBELIRLARE

Maximum Ratings T;=25 unless otherwise specified

Parameter Symbol Value Unit
Collector-Emitter Breakdown Voltage Vce 650 \Y/
DC collector current, limited by Tjmax
Tc =25°C Ic 40 A
Tc =100°C 20
Diode Forward current, limited by Tjmax
Tc =25°C IF 40 A
Tc =100°C 20
Continuous Gate-emitter voltage Vee =+20
Transient Gate-emitter voltage Vee =+30
Turn off safe operating area Vce <650V, ] 80 A
Tj< 150°C
Pulsed collector current, Vge=15V,

t, limited by Tjmax lem 80 A
Short Circuit Withstand Time, Vee= 15V, T 5 s
Vce< 400V s H
TO-220F Power dissipation , Tj=25 Ptot 27 W
TO-220,TO-263, Power dissipation , Tj=25 Ptot 105 w
Operating junction temperature Tj -40...+150 °C
Storage temperature Ts -55...+150 °C
Soldering temperature, wave soldering i 260 °c
1.6mm (0.063in.) from case for 10s

Thermal Resistance
Parameter Symbol T0-220,TO-263 TO-220F Unit
IGBT thermal resistance, junction - case | Re(j-C) 12 4.9 K/W
Diode thermal resistance, junction - case | Re(j-C) 2.38 5.8 K/W
Thermal resistance, junction - ambient Re(j-a) 62.5 K/W
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Electrical Characteristics of the IGBT T;=25 unless otherwise specified

Symbol | Parameter | Test Conditions | Min. | Typ. | Max. | Units
Static Characteristics (Tested on wafers)

BVcEs Collector to Emitter Breakdown Ve =0V, Ic = 1ImA 650 - - Vv
Voltage

Vcesat) | Collector to Emitter Saturation Ic = 20A, Vee = 15V - 19 2.2 \Y
Voltage

VGE(th) G-E Threshold Voltage Ve = VcE, Ic = 250pA 4.1 5.0 5.7 \Y

Ices Collector Cut-Off Current Vce = 650V, Ve = 0V - - 25 MA

lges G-E Leakage Current Vee = 20V, Vce = 0V - - +200 nA

Ots Transconductance Vee=20V, 1c=15A - | 10 - S

Parameter Symbol Conditions Min Typ Max | Unit
Dynamic
Input capacitance Cies - 990 -
Output capacitance C Vee =25V, Vee =0V, - 56 -

Pt cap “ | f=1MHz pF
Rever_se transfer Crns ) 30 )
capacitance

Vcc = 480V, |c = ZOA,
Gate charge Qo Ve = 15V - 52 - nC
L. V=15V, tsc <5us
SSror;tncélrcun collector le s V=400V, ) 98 ) A
Tj‘ start=25°C
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YGP20N65T1

YGK20N6ST1,YGF20N6ST1

650V /20A Trench Field Stop IGBT

Switching Characteristic, Inductive Load T=25

unless otherwise specified

Parameter Symbol Conditions Min. Typ. Max. Unit
Dynamic
Turn-on Delay Time tdcon) - 13 - ns
Rise Time tr - 20 - ns
T;=25°C
Turn-off Delay Time tacorn Ve = 400V, - 60 - ns
Ic = ZOA,
Fall Time t Vee = 0715V, - 40 . ns
Rg=12Q
Turn-on Energy Eon - 1.0 - mJ
Turn-off Energy Eorf - 0.2 - mJ
Electrical Characteristics of the DIODE T;=25 unless otherwise specified
Parameter Symbol Conditions Min Typ Max Unit
Dynamic
Diode Forward Voltage Vem Ir = 20A - 1.9 - \%
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Fig. 5 Output characteristics Fig. 6 Saturation voltage characteristics

Fig. 7 Switching times vs. gate resistor Fig. 8 Switching times vs. collector current
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Fig. 9 Switching loss vs. gate resistor Fig. 10 Switching loss vs. collector current
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Fig. 11 Gate charge characteristics Fig. 12 Capacitance characteristics
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TO-220F package information

-_'Ad
| W S W 1
e L
JLc
| |
:[ ? (-JP SYMBOL [—5re NOM MAX
*— E_ | 9.95 | 10.16 | 10.36
. A | 450 | 470 | 4.90
\@P3_ Al | 2.34 | 2.54 | 2.74
A2 | 0.30 | 0.45 | 0.60
A4 | 2.56 | 2.76 | 2.96
c 1040 | 0.50 | 0.65
| el | 1.20 | 1.30 | 135
O D |1557 |15.87 | 16.17
o H1 6. TOREF

[ e 2. 54BSC

l |I | L | 12.68 | 12.98 | 13.28
L1 2. 88 3. 03 3. 18

OP 3. 03 3. 18 3. 38
®©P3 | 3.15 3. 45 3. 65
F3 3. 15 3. 30 3. 45
G3 1. 25 1. 35 1.55
bl 1. 18 1. 28 1. 43
J U U h2 0. 70 0. 80 0. 95
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TO-263 package information

D1

s
by

SYMBOL MM,
MIN | NOM | MAX
] A | 437 | 457 | 417
L_ Al 122 1.27 142
| A2 | 249 | 268 | 289
A3 | 000 | 043 | 0.2
= b | 070 | 081 | 0.6
b1 | 117 | 127 | 147
¢ | 0430 | 0.38 | 063
DI | 850 | 872 | 8.9
L D4 | 660 | - s
E | 9.86 | 10.16 | 10.36
_E5 E5S | 7.06 | - 5
e 254 BSC

| } H FECRECE
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TO-220 package information

SYMBOL | MIN NOM MAX
A 4.40 ] 4.50 | 4.60
Al 1.27 ] 1.30 | 1.33
A2 2.30| 2.40 | 2.50
b 0.70 | = 0.90
b1 1.27 | — 1.40
c 0.45| 0.50 | 0.60

15.30| 15.70| 16.10
D1 9.10] 9.20 | 9.30
D2 13.10] — 13.70
E 9.70] 9.90 | 10.20
E1 7.80 ] 8.00 | 8.20
e 2.54BSC
el 5.08BSC
H1 6.30 | 6.50 | 6.70
L 12.78] 13.08( 13.38
L1 — - 3.50
L2 4.60REF
oP 3.95 ] 3.60 | 3.65
Q 273 | - 2.87
L 1 3 5'

(E)
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