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"HALF-BRIDGE" IGBT INT-A-PAK

Features

« Generation 4 IGBT technology

« UltraFast: Optimized for high operating
frequencies 8-40 kHz in hard switching, >200
kHz in resonant mode

« Very low conduction and switching losses

* HEXFRED™ antiparallel diodes with ultra- soft
recovery

« Industry standard package

« UL recognition pending

Benefits

« Increased operating efficiency

« Direct mounting to heatsink

« Performance optimized for power conversion: UPS,
SMPS, Welding

» Lower EMI, requires less snubbing

Absolute Maximum Ratings

Ultra-Fast™ Speed IGBT
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Parameter Max. Units
VcEs Collector-to-Emitter Voltage 600 V
lc@ Tc=85°C Continuous Collector Current 150
lcm Pulsed Collector Current® 300 A
ILm Peak Switching Current® 300
1M Peak Diode Forward Current 300
VcE Gate-to-Emitter Voltage +20 \%
VisoL RMS Isolation Voltage, Any Terminal To Case, t =1 min 2500
Pp @ Tc = 25°C Maximum Power Dissipation 625 w
Pp @ T¢c = 85°C Maximum Power Dissipation 325
Ty Operating Junction Temperature Range -40 to +150 °C
Tste Storage Temperature Range -40 to +125
Thermal / Mechanical Characteristics
Parameter Typ. Max. Units
Reic Thermal Resistance, Junction-to-Case - IGBT — 0.20
Reic Thermal Resistance, Junction-to-Case - Diode — 0.35 °CIW
Rgcs Thermal Resistance, Case-to-Sink - Module 0.1 —
Mounting Torque, Case-to-Heatsink — 4.0 N-m
Mounting Torque, Case-to-Terminal 1, 2 & 3® — 3.0
Weight of Module 200 — g




International

GA150TS60U ISR Rectifier
Electrical Characteristics @ T j; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
V(BRICES Collector-to-Emitter Breakdown Voltage |[600 | — | — Vee =0V, Ic = 1mA
VcE(on) Collector-to-Emitter Voltage — (17| 23 Vgg =15V, Ic = 150A
— | 17| — \Y Vee = 15V, Ic = 150A, Ty = 125°C
VGE(th) Gate Threshold Voltage 30| — | 6.0 Ic = 750pA
AVGe@n)/ATy | Temperature Coeff. of Threshold Voltage| — | -11 | — |mV/°C| Vce = VG, Ic = 750pA
Ofe Forward Transconductance @ — | 152| — S Vce = 25V, Ic = 150A
Ices Collector-to-Emitter Leaking Current — | — | 1.0 | mA | Vg =0V, Vce = 600V
— | — | 10 Vee = 0V, Vce = 600V, Ty = 125°C
VEm Diode Forward Voltage - Maximum — | 14| 20 \% I = 150A, Vg = 0V
— | 14| — Ir = 150A, Vge = 0V, T3 = 125°C
Ices Gate-to-Emitter Leakage Current — | — | 250 | nA | Vgg =20V

Dynamic Characteristics - T ;= 125°C (unless otherwise specified)

Parameter Min.| Typ. |Max. | Units Conditions
Qg Total Gate Charge (turn-on) — | 620 | 930 Vce = 400V
Qge Gate - Emitter Charge (turn-on) — | 86 | 130 | nC |Ic=94A
Qgc Gate - Collector Charge (turn-on) — | 210 | 320 T;=25°C
td(on) Turn-On Delay Time — | 241 | — Rg1 =27Q, Rg2 = 0Q,
tr Rise Time — | 145 | — ns | Ic = 150A
td(off) Turn-Off Delay Time — [ 336 | — Vee = 360V
t Fall Time — | 227 | — VgE = 15V
Eon Turn-On Switching Energy — 6 — mJ
Eoff (1) Turn-Off Switching Energy — 12 | —
Eis (1) Total Switching Energy — 19 | 33
Cies Input Capacitance — |14000{ — Ve = 0V
Coes Output Capacitance — | 860 | — pF | Vcc =30V
Cres Reverse Transfer Capacitance — | 180 | — f=1MHz
ter Diode Reverse Recovery Time — | 140 | — ns | Ic =150A
Ir Diode Peak ReverseCurrent — | 100 | — A | Rg1=27Q
Qrr Diode Recovery Charge — | 6940 — UC | Reg2=0Q
di(rec)M/dt Diode Peak Rate of Fall of Recovery — | 4680 — | Alus | Vcc =360V

During tp

di/dt=1400A/us
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Fig. 2 - Typical Output Characteristics

VgE, Gate-to-Emitter Voltage (V)

0.1 1 100
f, Frequency (KHz)
Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Ixys of fundamental)
1000
<
< P
E T, = 125°C—177
TJ =25°C / =
A/ 3 10 L
/ Ty=125°C 5 y y
£ /
S
u [/ Ty=250C
o
7/ 2
/7 5 /
// 5 WEL
/ <
S 7
/ R V4
O
Ve = 15V - Vce = 25V
20ps PULSE WIDTH L 80ps PULSE WIDTH
1 2 3 5 7 8 9

Fig. 3 - Typical Transfer Characteristics



International

GA150TS60U IR Rectifier

30
160 VGE = 15V
80 us PULSE WIDTH
= >
= g
=1 N
g 120 \ 8 lc=300A
— o g
6 N 2 —”—-_—
= A\ S |11
S E=]
3 80 A 5 20
3 )\ E
3) A 5 lc=150A
a 3
» S
E S ic= 75
x L
S O
= >
0 1.0
25 50 75 100 125 150 60 -40 20 0O 20 40 60 80 100 120 140 160
Tc. Case Temperature ( ° C) T3, Junction Temperature ( )
Fig. 4 - Maximum Collector Current vs. Case Fig. 5 - Typical Collector-to-Emitter Voltage
Temperature vs. Junction Temperature

Intentionally Left Blank

Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case



International

TR Rectifier GA150TS60U

25000 20
Ve =0V, f=1MHz Vce = 400V
Cies =Cge * Cgc, Cce SHORTED Ic =94A
res = “gc —
20000 < Coes = Cee * Cqc 2 16
NG [ L] 2 L
i ~Cies g 7
= SN S L
@ 15000 7 1
c ] /
g £ /
& ul /|
& 10000 2 8 4
© N N 3
J N Coes ©
5000 \‘\ T N W,
res
e N >
~~\
0 0
1 10 100 0 100 200 300 400 500 600 700
VcE, Collector-to-Emitter Voltage (V) Qg Total Gate Charge (nC)
Fig. 7 - Typical Capacitance vs. Fig. 8 - Typical Gate Charge vs.
Collector-to-Emitter Voltage Gate-to-Emitter Voltage
30
Ve = 360V 0 [Re=27QRez = 0Q
VGE =15V VGE = 15V
T; =125°C Vce =360V -
Ilc =150A lc= 300
5 5 5
g ’ g
8 ,/ @ Ic=_150A 7
4 /| g sul 1]
3 / S T
o 2 7 > 10 Ic=_ 75A 7
£ £
: /
3 ¥ 3
s 15 IS
g P e
/
10 1
0 10 20 30 40 50 60 40 -20 O 20 40 60 80 100 120 140 160
Rg1 , Gate Resistance (Q) T3, Junction Temperature ( °Z)
Fig. 9 - Typical Switching Losses vs. Gate Fig. 10 - Typical Switching Losses vs.

Resistance Junction Temperature



International

GA150TS60U IR Rectifier

50 400
Rg1=27Q;Rg2=0Q Vge= 20V
Ty =150°C 350 Ty =125°C
Vcc =360V y Vce measured at terminal (Peak Voltage)
40 fVGE =15V 7
300
//
/ 250

8
N\

SAFE OPERATING AREA

200

Total Switching Losses (mJ)

2 /’ 150
/
/ 100
10 V4
50
0 7 0
0 50 100 150 200 250 300 0 100 200 300 400 500 600 700
I ¢ Collector-to-emitter Current (A) VcEg, Collector-to-Emitter Voltage (V)
Fig. 11 - Typical Switching Losses vs. Fig. 12 - Reverse Bias SOA
Collector-to-Emitter Current
1000
15000 : :
Vg= 360V
T)=125°C = = | 300A
2 T,= 25°C = 7P =
- | 7|F = 150A
_ILL v Ig= 75A
:,C: | 10000
5 %//TJZIZS"C e et 7‘/"/ Tt ;'-I
O 4 ~ e
T 100 A 1= 25°C 2 _/ ehe==T" |
© / ~ o o = - - --./- -
= 77 ' et
g / 1/ & [ bme =T
g / (@4 e i
8 / 1/ 5000 A~ —
= /
g // —
g / /
12} e —p——
= ( (
10 / / 0
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 500 1000 1500 2000
Forward Voltage Drop - Ve (V) dig/dt - (A/us)
Fig. 13 - Typical Forward Voltage Drop vs. Fig. 14 - Typical Stored Charge vs. dig/dt

Instantaneous Forward Current



International

TR Rectifier GA150TS60U

200
Vg= 360V |
T,=125°C = = |
TJ=25°C — 'l ”
|
.\\ 160 = 300a 3 ," v
(AN /I = 300A 7 .7 L’
N ' IF = 150A C LAPL
N IF = 150A —IF = 2 g
200 '\ “\‘\ A t I \I '\,I,’ ”‘
- = =
.~ s“\///lp 75A _ 120 Ig=75A N i /]
Ud
N \\\\ (‘? 2 'xi& 7
2 e < N NI e
TN : g W
' - - x LA J 2
. PN - 80 5=+t
= \ g Yt S ol / Zd
100 NS Sl RN ~d
\ P 7"
-
\“‘-H 0 A
L~
0 0
500 1000 1500 2000 500 1000 1500 2000
di/dt - (Alus) di¢/dt - (Alus)

Fig. 15 - Typical Reverse Recovery vs. dig/dt Fig. 16 - Typical Recovery Current vs. di/dt



GA150TS60U

International
IGR Rectifier

L2

L1 L
Rg2 —
'K
+ N3
— wce . o by
T — [
Rg2 ]
'K
+g2 il:
TJ—l o Rat

L3

VCC = 60% of Bifgg
Vge =415V
Fig. 17 - Test Circuit for Measurement of
ILM» Eon, Eoff(diode), trr Qrry lrry tdon) tr taoffy te

+Vge

10% Vci

A

I/S% Ic

td (Off)—smt
t1+5uS
.~ Eoff= fVce Ic dt
t1
p N
———
t1 2

Fig. 18 - Test Waveforms for Circuit of Fig. 17, Defining E,

GATE VOLTAGED.U.T.

10% +Vg

........... N
DUT VOLTAGE
AND CURRENT

A

v 10% lc \\
ce TS Ipk |
\ i i ¢
i ) Ly
— ! a5y VCe/!
td(on) tr H
: 2
Eon = fVee lc dt
; tl
tl 112

Fig. 19 - Test Waveforms for Circuit of Fig. 17,
Defining Eon, ti(on), t

ta(off): b

tre
Qrr= [ lc dt
tx

/S

DIODE REVERSE

RECOVERY ENERGY
2

10% Irr

j\,\;v_

DIODE RECOVERY
WAVEFORMS

4
Erec = fVd Ic dt
13

t3

Fig. 20 - Test Waveforms for Circuit of Fig. 17,

Defining Eec, tiry Qrrs lir



International

TR Rectifier GA150TS60U

e Vg GATE SIGNAL
DEVICE UNDER TEST

N\

CURRENTD.U.T.

?
=

VOLTAGE IND.U.T.

CURRENT IN D1

/

LN

Demmaaas

S
N

Figure 21. Macro Waveforms for Figure 17's Test Circuit

480V

R=2X1c @25°C

0 - 480V |~

Figure 22. Pulsed Collector Current
Test Circuit



International

GA150TS60U IR Rectifier

Notes:

@ Repetitive rating; Vgg = 20V, pulse width limited by
max. junction temperature.

@ Seefig. 17

@

For screws M5x0.8

@ Pulse width 80us; single shot.

Case Outline — INT-A-PAK
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Appendix:
Circuit configuration for Half bridge 1GBT Modules
T----Half Bridge
H---Chopper High Side
L---Chopper Low Side
T*K---Common Anode Half Bridge
3(C) 1(E C) 2(E) 3(C) 1(E K) 2(A)
1 ] ]
> ™~ ™~ P
/ / / N
46) 5(E) 6(G) 7(E) 46) 5(E)
GAXXXTXXXX GAXXXHXXXX
3(K) 1(AC) 2(E) 3(C) 1(EE) 2(C)
] ] ™~
e ™~ ™~ L1
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6(G) 7(E) 4(G) 5(E) 7(E) 6(G)
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