ADVANCED APT20GF120BRD

POWER
TECHNOLOGY ° APT20GF120SRD
1200V 32A

Fast IGBT & FRED

The FastIGBT™ is a new generation of high voltage power IGBTs. Using Non-
Punch Through Technology the Fast IGBT™ combined with an APT free-
wheeling ultraFast Recovery Epitaxial Diode (FRED) offers superior ruggedness
and fast switching speed.

* Low Forward Voltage Drop « High Freq. Switching to 20KHz
e Low Tail Current « Ultra Low Leakage Current C
* RBSOA and SCSOA Rated
* Ultrafast Soft Recovery Antiparallel Diode G
E
MAXIMUM RATINGS (IGBT) All Ratings: T = 25°C unless otherwise specified.
Symbol | Parameter APT20GF120BRD/SRD UNIT
Vces | Collector-Emitter Voltage 1200
Vegr | Collector-Gate Voltage (Rgg = 20KQ) 1200 Volts
Vee Gate-Emitter Voltage +20
lc1 Continuous Collector Current ® @ Tc=25°C 32
lco Continuous Collector Current @ T = 105°C 20
Amps
lem Pulsed Collector Current @ @ T =90°C 64
ILm RBSOA Clamped Inductive Load Current @ Rg =11Q T = 125°C 40
Pp Total Power Dissipation 200 Watts
T3.Tste | Operating and Storage Junction Temperature Range -55t0 150 oc
T, Max. Lead Temp. for Soldering: 0.063" from Case for 10 Sec. 300
STATIC ELECTRICAL CHARACTERISTICS (IGBT)
Symbol | Characteristic / Test Conditions MIN TYP MAX | UNIT
Vee(TH) | Gate Threshold Voltage  (Vce = Vge, I = 600pA, T, = 25°C) 4.5 55 6.5
Collector-Emitter On Voltage (Vgg = 15V, I = 15A, T, = 25°C) 2.7 3.2 Volts
Vce(ON)
Collector-Emitter On Voltage (Vg = 15V, I¢ = 15A, T; = 125°C) 3.3 3.9
logs | COllector Cut-off Current (Ve = Vees, Ve = 0V, Tj = 25°C) 1 A
Collector Cut-off Current (Vg = Vcgs: Ve = 0V, T = 125°C) 6
lces | Gate-Emitter Leakage Current (Vg = £20V, Vg = 0V) +100 [ nA

fﬁ‘fk\ CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.

(APT website - http://iwww.advancedpower.com )
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DYNAMIC CHARACTERISTICS (IGBT) APT20GF120BRD/SRD
Symbol | Characteristic Test Conditions MIN TYP MAX UNIT
Cies | Input Capacitance Capacitance 1050 | 1210
c Output Capacit Vee =0V 100 | 150 F
oes utput Capacitance Veg = 25V p
Cres Reverse Transfer Capacitance f=1 MHz 63 110
Qq Total Gate Charge @ Gate Charge 95 140
Q Gate-Emitter Ch Vee = 15V 13 20 c
ate-Emitter Charge n
g€ VCC = O'SVCES
Qgc Gate-Collector ("Miller") Charge le=lcy 62 90
ty(on) | Turn-on Delay Time Resistive Switching (25°C) 15 30
t | Rise Time Vee = 15V 67 | 130
t Turn-off Delay Ti _ 92 140
4(off) urn-off Delay Time le =l
t; Fall Time Rg =10Q 93 190
ty(on) | Turn-on Delay Time 17 34
t, Rise Time Inductive Switching (150°C) 30 60
_ ns
ty(off) | Turn-off Delay Time VeLawp(Peak) = 0.66Vees 105 160
VGE =15V
t Fall Time =1 71 140
c=le2
Eon Turn-on Switching Energy Rg = 10Q 1.3 3
Eoff Turn-off Switching Energy Ty=+150°C 1.5 3 mJ
Ei Total Switching Losses 2.7 5
ty(on) Turn-on Delay Time Inductive Switching (25°C) 17 30
t, Rise Time Veramp(Peak) = 0.66Vces 35 70
VGE =15V ns
t Turn-off Delay Time _ 93 140
d(Off) y IC = |C2
t Fall Time Rg=10Q 70 140
Eis Total Switching Losses Ty=+25°C 2.4 5 mJ
gfe Forward Transconductance Ve = 20V, I = 15A 12 S
THERMAL AND MECHANICAL CHARACTERISTICS (IGBT and FRED)
Symbol | Characteristic MIN TYP MAX UNIT
Junction to Case (IGBT) 0.63
Resc -
Junction to Case (FRED) 0.90 | °Cc/w
Regja | Junction to Ambient 40
0.22 0z
W+ Package Weight
6.1 gm
10 Ibein
Torque | Mounting Torque using a 6-32 or 3mm Binding Head Machine Screw
11 Nem

&) Repetitive Rating: Pulse width limited by maximum junction temperature.
® See MIL-STD-750 Method 3471

@ Switching losses include the FRED and IGBT.
APT Reserves the right to change, without notice, the specifications and information contained herein.
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ULTRAFAST SOFT RECOVERY PARALLEL DIODE

MAXIMUM RATINGS (FRED)

All Ratings: T = 25°C unless otherwise specified.

Symbol | Characteristic 20GF120BRD/SRD UNIT
IF v Maximum Average Forward Current (TC =100°C, Duty Cycle = 0.5) 30
IFrus | RMS Forward Current 70 Amps
lesm Non-Repetive Forward Surge Current (T,=45°C, 8.3 ms) 210
Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
I-=20A 2.3
Ve Maximum Forward Voltage |- = 60A 2.0 Volts
IF = 20A, TJ =150°C 1.7
L Series Inductance (Lead to Lead 5mm from Base) 10 nH
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DYNAMIC CHARACTERISTICS (FRED) 20GF120BRD/SRD

Symbol | Characteristic/ Test Conditions MIN TYP MAX UNIT
t Reverse Recovery Time, I.=1.0A, di_/dt=-15A/uS, V, =30V, T, = 25°C 70 85
to Reverse Recovery Time T,=25°C 70
ta I = 20A, di_/dt = -240A/uS, V = 650V T,=100°C 160 ns
tq Forward Recovery Time T,=25°C 255
to I = 20A, di_/dt = 240A/uS, V,, = 650V T,=100°C 255
lzrm1 | Reverse Recovery Current T,=25°C 7 12 A
mps
lrrmz | 1= 20A, di /dt = -240A/uS, V, = 650V T,=100°C 12 20
Q.1 | Recovery Charge T,=25°C 660
nC
Quz | 1-=20A, di_/dt=-240A/uS, V, = 650V T,=100°C 1640
Viq Forward Recovery Voltage T,=25°C 15 Vol
olts
Vire | 1= 20A, di_/dt= 240A/uS, V, = 650V T,=100°C 20
Rate of Fall of Recovery Current T,=25°C 245
diM/dt AluS
| = 20A, di /dt = -240A/uS, V, = 650V (See Figure 18) T,=100°C 160
Vi
D.U.T.
30uH
+15y— — I—| PEARSON 411
dic/dt Adjust CURRENT

TRANSFORMER

VI T o—aw

-15v =

Figure 17, Diode Reverse Recovery Test Circuit and Waveforms

0 I - Forward Conduction Current

e di/dt - Current Slew Rate, Rate of Forward o
Current Change Through Zero Crossing.

e Izrm - Peak Reverse Recovery Current.

e t - Reverse Recovery Time Measured from Point of I

Current Falling Through Zero to a Tangent Line {@ diM/dt}
Extrapolated Through Zero Defined by 0.75 and 0.50 Izgy-

6 Qyr - Area Under the Curve Defined by Igg,, and ty;.

@ diM/dt - Maximum Rate of Current Change During the Trailing Portion of t,

Figure 18, Diode Reverse Recovery Waveform and Definitions
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Figure 23, Reverse Recovery Time vs Current Slew Rate
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Figure 22, Dynamic Parameters vs Junction Temperature
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Figure 24, Forward Recovery Voltage/Time vs Current Slew Rate
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Figure 25, Maximum Effective Transient Thermal Impedance, Junction-To-Case vs Pulse Duration
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APT’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. US and Foreign patents pending. All Rights Reserved.
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