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Single switch

with Series diode
Trench + Field Stop IGBT4
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Absolute maximum ratings

VCES = 1200V
Ilc =875A @ Tc =80°C

Application
e  Zero Current Switching resonant mode

Features
e  Trench + Field Stop IGBT 4 Technology
- Low voltage drop
- Low leakage current
- Low switching losses

e Kelvin source for easy drive
e Very low stray inductance
- Symmetrical design
- MS5 power connectors
e High level of integration
e  AIN substrate for improved thermal performance

Benefits
e OQutstanding performance at
operation
e Direct mounting to heatsink (isolated package)
e Low junction to case thermal resistance
e Low profile
e RoHS Compliant

high frequency

Symbol Parameter Max ratings Unit
VeEs Collector - Emitter Breakdown Voltage 1200 \Y
Ic Continuous Collector Current %; é(s)og 1807550 A
Iem Pulsed Collector Current T.=25°C 1500
Ve Gate — Emitter Voltage +20 \
Pp Maximum Power Dissipation T.=25°C 4400 \%%
RBSOA | Reverse Bias Safe Operating Area T;=150°C 1500A @ 1150V

fﬁ& CAUTION: These Devices are sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed. See application note

APTO0502 on www.microsemi.com
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All ratings @ T; = 25°C unless otherwise specified

Electrical Characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
Icks Zero Gate Voltage Collector Current Ve =0V ; Vcg = 1200V 4 mA
. . Vge =15V T;=25°C 1.8 | 22
Ve | Collector Emitter Saturation Voltage Ic = 750A T, = 150°C 20 \%
Veeay | Gate Threshold Voltage Vge = Ve, Ic=30mA 5 5.8 6.5 \Y
Dynamic Characteristics
Symbol Characteristic Test Conditions Min  Typ Max Unit
Cies Input Capacitance Vg =0V 46.5
Coes Output Capacitance Vg =25V 2.9 nF
Cws | Reverse Transfer Capacitance f=1MHz 2.55
VGE: -8V /15V N VCE:600V
Qg Gate charge 1.=750A 4.25 pnC
Td(on) Turn-on Delay Time Inductive Switching (25°C) 160
T, Rise Time Vee = £15V 30
T Turn-off Delay Ti Ve - 000V 340 "
d(Off) urn-o (S ay 1me IC — 750A
T Fall Time Rg = 0.6Q 80
Tyon | Turn-on Delay Time Inductive Switching (150°C) 170
. . Vge =15V
T, Rise Time Vg = 600V 40 ns
Tyt | Turn-off Delay Time Ic=750A 450
T; Fall Time Rs=0.6Q2 170
E, | Turn-on Switching Energy xgi - 6*5 3\‘,’ T, = 150°C 68 mJ
o Ic=750A .
Eof Turn-off Switching Energy Rg = 0.6Q T;=150°C 72.5 mJ
. . VGE§15V 5 VCC:900V
Isc Short circuit current t,<10us ; T=150°C 3000 A
Series diode ratings and characteristics
Symbol Characteristic Test Conditions Min  Typ Max Unit
Vrrm | Maximum Repetitive Reverse Voltage 1200 \%
Irm Maximum Reverse Leakage Current | Vr=1200V T;=25°C 700 LA
T; = 125°C 3500
Iy DC Forward Current T;=90°C 420 A
Ir = 420A 2.5 3
Vi Diode Forward Voltage Iz = 840A 3 Vv
I =420A T;=125°C 1.8
. T;=25°C 265
ter Reverse Recovery Time Iy = 420A T 50 ns
Vi =800V i
i/dt = T,=25°C 3.9
Qn Reverse Recovery Charge di/dt=1400A/us ! nC
T; = 125°C 20.3
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Thermal and package characteristics
Symbol Characteristic Min  Typ Max Unit
Raye | Junction to Case Thermal Resistance IGB.'T . 0.034 °C/W
Series diode 0.11
VisoL RMS Isolation Voltage, any terminal to case t =1 min, [ isol<lmA, 50/60Hz 2500 A\
T, Operating junction temperature range -40 175
Tsrg | Storage Temperature Range -40 125 °C
Tc Operating Case Temperature -40 100
. To Heatsink M6 3 5
Torque | Mounting torque For teminals M5 > 35 N.m
Wt Package Weight 280 g
SP6 Package outline (dimensions in mm)
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See application note APT0601 - Mounting Instructions for SP6 Power Modules on www.microsemi.com
Typical IGBT Performance Curve
Operating Frequency vs Collector Current
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Output Characteristics

APTGL875U120DAG

Output Characteristics (Vge=15V)

ICrosemii.

POWER PRODUCTS GROUP

M

&

600¢ ‘TMdy 049 -~ DVAOTINSLYTOLIY

©
|
<t
o
< = S
s} ro) =
c c = ~ -
S «
o
] o
= L N N R et 2 =)
F o 3 & < I =
O o -~ =
5 =) £ =
R e et ST & S © <
= 8 = 8 S 3
-
! b 3 e mv > > a
! F o Q (] -—
| 8 OfF-——-1- - N\------+4 8 < o o) k%)
> %) ! ~ o = > =1
! — < o
> I S T
| 0
0 I o o 3 »
! & 1 F--—=--\""~7T Q S ! , > I |
| - @ , ® & Lo o e -\ T
| Ellzoaol A o k2elle BN
|| o 0w o | Q ) T es & O | |
I osHe~- 2B f------- + © o | | i ° | |
I (" T N o I | ol o = - o~
QI ww" n I 2 > H o ; ! )
| = o0 0 5 | ) | | c F——FXA\\ ———— —————7 c 3
J } o([=>>c& 14 | | | | O F--tANNN\----*+---- 2
: : : : : S) ” W : o : : : : o Z Foo4c -ooC 5
o o o 9o o o o o o o o o o o F--1- Ep—— o
Q B 9 v 9 v S 3 S 3 o S & © © S & SE--1-\ 2 - o)
DB N & N b « IS4 0 =] ® O & & © ® 3 %)
- - - ~ -~ - F-—H-1- - — — ~
g §
()2 (cw) 3 ()2 e\ g1 2
© =} ©
o T = £
9] s o
o F---[-= o ] o O £
€ F--—--- € o Q
=l . —— N - b PN
® [-_"|CC -7 =] =
e - - - a 1=
e = 2
<« ® @ © 2 = <]
- 3} ErFr-———r - - - =] =
S - ! 2 2
~ £ 5 | S 8 €
- o <0 | 8 5 g
7} o F---F-kzA--fY 7 A\X\- -
4] < c F---F--:- T\\ w,f\ 1 o @ E
" = & o EEEEER\ s
o o € EF---F--F-"-- - -
m £ s of I R\
s & s 9 e =l [ AR
» 3]
2 w b > e Sl[—1r-r- -F--k--
uw o w o S = | |
O -~
> 3 N o * w | | o
5 17 = e , S
(@) [ F---f-c-fFz-=fz-z-Fcz=z [S]
) o 4 s F---f--F:- —F--fF-- S
m - ” 14 € FCZZFC-ZIC [ Ep— —_—
> o = F--ZF-ZFZCFCC “ZTH
. I I
2 ~ = > < ! k< -t f- [
S [5) 0 o | (U] e L-—-—_-}__+r__1__ I
c < B - |
= w [ e ! s
- © TR | \\\M‘\W‘\%‘\S,\J S
! o 49 o | ol ofle
I £ > > K | | | S
e © o o o o 00 ' W , , , 0 M — o , . m
o o 9o 9o o o o = < © o~ - o ©
S »B & b’ & B’
8 & 8 % 8 & 2 § § © g % 22 83888 8 8 ° o S S S o
Al - - < N S o IS IS
(W)°1 (w21 (cw) 3 (M/D.) @auepadw] [ewisyL




&

Microsemi.

POWER PRODUCTS GROUP

APTGL875U120DAG

Typical Series diode Performance Curve

Maximum Effective Transient Thermal Impedance, Junction to Case vs Pulse Duration

I¢, Forward Current (A) Thermal Impedance (°C/W)

Qrr, Reverse Recovery Charge (UC)

C, Capacitance (pF)
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Capacitance vs. Reverse Voltage
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Max. Average Forward Current vs. Case Temp.
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Thermal impedance model IGBT
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Thermal impedance series diode
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RC Final Model

R1=0.0075 Q
R2=0.0176 Q
R3=10.0089 Q
C1=0.129F
C2=2039F
C3=2534F

RC Final Model

R1=0.0241 Q
R2=0.057 Q
R3=10.029 Q
C1=0.0398 F
C2=0.6304F
C3=7.832F

Microsemi reserves the right to change, without notice, the specifications and information contained herein

Microsemi's products are covered by one or more of U.S patents 4,895,810 5,045,903 5,089,434 5,182,234 5,019,522
5,262,336 6,503,786 5,256,583 4,748,103 5,283,202 5,231,474 5,434,095 5,528,058 and foreign patents. U.S and Foreign patents pending. All Rights Reserved.
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