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IGBT

Features/§¥FIt

e 650V, 20A
e VCE(sat)(typ.)=2.0V @VGE=15V,IC=20A
o HFIDREFEAIVCE(sat)

VCE(sat) with positive temperature coefficient
o BIRREMIE RIFERHT IR

Including fast & soft recovery anti-parallel FWD
o RIFXEE

High speed switching

Applications/
o NEMTER IR

Uninterruptible power supply
o HBAIKFNYER
Inverter for motor drive
o . BREREMNM K==
AC and DC servo drive amplifier

Equivalent Circuit Schematic/Z 3 H g E

C
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IGBT-Absolute Maximum Ratings (@ T¢ = 25°C unless otherwise specified)

Symbol Parameter Value Units
Collector-Emitter Voltage
Y, N 650
CES | iy iR S AL v
Gate-Emitter Peak Voltage
\Y, . +30
OFS | ik i R AL v
DC collector current, limited by Tvjmax
I e v o i . Tc =100°C 20
C |t b L A R ° A
| Pulsed collector current, tp limited by Tvjmax 60 A
M| 5 R ok e ek A I 5% J K 4 R
Tc=25°C
= Maximum Power Dissipation ¢ 48
tot =) ) 3
TR
RFER I Tc = 100°C 24 w
Operating Junction Temperature
T . -40 to 175 °
N B © ¢
Storage Temperature Range
T s -55t0 175 °C
STC |t rEim e
IGBT Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Collector to Emitter Saturation Voltage
\Y; . Ic=20A,Vge =15V ) )
CE s | g - R AL A ¢ . 20 & Y
Gate-Emitter Threshold Voltage
\Y; ” Ic =250 UA, Ve =V 4.0 6.0 \Y
CEN | b £ PR © CE T TeE
Collector-Emitter Cut-off Current
| . . . Vee=650V,Vge =0V .
CES | g s - R BLAR I HB cE o 10001 uA
Gate-emitter Leakage Current
I . NN Ve =0V, Vge =120V +
SES | -2k 5 AR L o o€ 200 | nA
Gate Charge
Q s 45 C
© | "
Q Gate-Emitter Charge Vee=520V,1c=20A 13 c
CF |- R A LA Vae=15V
Gate-Collector Charge
Q - 20 nC
CC M- R
. Input Capacitance
S 104 F
Cies B L 040 n
Output Capacitance Vcee=25V,f=1MHz,
CO8S e ¢ Vee=0V 47 nF
Reverse Transfer Capacitance
C N 20 F
O | Rt "
Turn-on Delay Time
19Oy i 17 nS
Rise Time
L 30 nS
tdoff Q&;ggﬁ?:;” Time Voe=400V,1c=20A, 72 nS
RG=1 SQ,VGE:1 5v
if Fall Time 29 nS
N B[]
Turn-On Switching Loss Per Pulse
E N 1 INN=] -
O |ypim e R 05 m
Turn-off Energy Loss Per Pulse
Bl rast e e 02 mJ
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Diode-Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Symbol Parameter Value Units

Vv Repetitive Peak Reverse Voltage 650 Vv
RRVM [ B s el v

Diode Continuous Forward Current
| . \ . Tc=100°C 20
P I © A
| Diode maximum current, tp limited by Tvjmax 60 A
PM [ i R L, Pk T8 32 ek 45 IR PR il

Diode Characteristics (@ T = 25°C unless otherwise specified)

Symbol Parameter Conditions Min. Typ. Max. Unit
Diode Forward Voltage
V IF=40A .
o ¢ 18 v
Recovered Charge
Qrr PR 863 nC
P LA
It Peak Reverse Recovery Current I = 40A, Ve =400V, o4 A
S YRS A LU Rs=30Q
Reverse Recovery Time
trr \ 65 nS
S PRI TA]
Thermal Characteristics
Symbol Parameter Min. Typ. Max. Unit
Thermal resistance, junction to case for IGBT .
Rive \\GBT Lh-sbetlil 31| ow
Thermal resistance, junction to case for Diode
R e e e b 3.8 °C/W
WO | g s <
Thermal resistance, junction to Ambient .
RthJA éld:l:'ﬂ:t%ﬁl»‘ BE 63 C/W
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Ic(A)

E(mJ)

0.8
0.7

0.6 BPT L i

0.5

Ty R IEIGBT
Typical output characteristic IGBT

lc =f(Vce)
Tvj=25°C

50

45

0 VGE==.19V\:__‘_

35 17\.!"5

30

25

20

15

10

FF R IRFEIGBT

output characteristic IGBT
Eon = f(Rg) ,Eoff = f(Rg)
VGE=15V,IC=20A,VCE=400V

0.4

0.3
02 === Eon (1)

Eoff (J)

0.1

15 20 25 30 35 40 45 50

RG(Q)

C(pF)

Ic(A)

ZEFIEIGBT
Typical transfer characteristic IGBT
lc =f(Vee)
Tvj=25°C
50
40
30
20
10
o
o 25 50 75 100 125 150 175
VGEe(V)
B
capacitance as a function of collector-emitter
voltage IGBT
C=1(Vg) f=1MHz, VGE=0V
Tvj=25°C
10000
Ciss{pF)
—_— e o COoss(pF)
= = = Crss{pF)
1000 "\—
-l
4
b
w
A
LAY
o
100 A > -
]
o 10 20 30

Vee(V)
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EEEfRE—RE
Diode forward voltage as a function of
junction temperature

Ve=f(T¢)
2.6
2.4 _‘-'““ﬁ.::::-_-_-__—___—____
2.2
20 v
% 18 |——— 1 1 ] e ]
>
1.6 \
1.4 - | - 1
VF @10A
1.2 -« =WF @I0A
=== \fF @40A
1.0
25 50 75 100 125 150
Tc(°C)
FRBFEZRE
Switching losses Diode
Err = f(di/dt)
Ve=15V,1c=20A,V =400V
255
250
245
240
3 235
& 230
225
220
215
210
300 350 400 450 500
di/dt(A/us)

Pp(W)

Normalized Thermal Impedance, Z6JC

50

30

20

10

g

TIFE

Power dissipation as a function of case temperture

Po=f(Tc)

B 7SR

normalized transient thermal impedance,iunction to case

Zyc=f(t)

50

75 100 135 150 175

Tc(°C)

=
-

00

t, Pulse Width (s)
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L =T
| [)

A
“ o Y
_Jl - \ Y ch“‘/
| !
—1 | w3
] 1
|
.
Al -~ =
t
51,63,65
Z 1
Z i
b.bZ.bd-
SECTION C-C,D-D,E-E DETAIL: "A"

E1

v DIMFNSIONS

8 min inch

L Min. Max. Min. Max.
A 4.9 a1 0. 193 0. 201
Al 2.31 2.0l 0, 01 0. 099
A2 1. 90 2. 10 0. 075 0. 083
b 1. 16 1. 26 0. D46 0. 050
bl 1. 15 1. 22 0. 045 0. 048
b2 1. 96 2. 06 0. 077 0, 081
b3 1.95 2. 02 0. 077 0. 080
b4 2. 96 3. 06 0,117 0. 120
b5 2.95 3. 02 0.116 0. 119
[ 0. 59 0. 66 0.023 0. 026
cl (. 58 0. 62 0. 023 0. 024
D 20. 90 21. 10 0. 823 0. 831
i 16. 25 16. 85 0. 640 0. 663
D2 1. 05 1. 35 0,041 0. 053
E 15. 75 15. 90 0. 620 (. 626
E1 13. 26 - 0, hhZ -
E2 4. 90 h. 10 0. 193 0. 201
e a. 44B5C 0. 214B5C

L 19, 80 20, 10 0. T80 0, 791
L1 - 4. 30 - 0. 169

¢ P 3.5 3.7 0. 138 0. 146
b Pl - 7.40 - 0. 291

s 6. 05 6. 25 0. 238 0. 246
L 0. 00 0.15 0. OO0 0, 006
H 10. 6 1. 2 0.417 0. 441
I 5.3 5.7 0. 209 0. 224
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