FPOWER PRODUCTS GROUF

Microsemi.

APT15GP60BDL(G)

600V, 15A, VCE(ON) = 2.2V Typical

Resonant Mode Combi IGBT®

The POWER MOS 7° IGBT used in this resonant mode combi is a new generation of high
voltage power IGBTs. Using Punch Through Technology this IGBT is ideal for many high
frequency, high voltage switching applications and has been optimized for high frequency

switchmode power supplies.

Eeatures
e Low Conduction Loss ¢ SSOA Rated
* Low Gate Charge ¢ RoHS Compliant

e Ultrafast Tail Current shutoff
» Low forward Diode Voltage (V ,)

» Ultrasoft Recovery Diode

W

W

Typical Applications

e Induction Heating

¢ Welding
*  Medical
e High Power Telecom

¢ Resonant Mode Phase Shifted
Bridge

MAXIMUM RATINGS

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

Symbol | Parameter Ratings UNIT
Vees Collector-Emitter Voltage 600
Vee Gate-Emitter Voltage +20 Volts
VGEM Gate-Emitter Voltage Transient +30
loq Continuous Collector Current @ T = 25°C 56
loo Continuous Collector Current @ T, = 110°C 27 Amps
lom Pulsed Collector Current © @T,=25°C 65
SSOA | Switching Safe Operating Area @ TJ =150°C 65A @ 600V
Py Total Power Dissipation 250 Watts
T, T | Operating and Storage Junction Temperature Range -55 to 150 o
T Max. Lead Temp. for Soldering: 0.063" from Case for 10 Sec. 300

STATIC ELECTRICAL CHARACTERISTICS

Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
BV.gg | Collector-Emitter Breakdown Voltage (Vg =0V, I, = 1.0mA) 600
VGE(TH) Gate Threshold Voltage (Vg = Ve, I = TmA, TJ. =25°C) 3 4.5 6 Volts
Collector-Emitter On Voltage (V. =15V, I, = 15A, TJ. =25°C) 2.2 2.7
V
CEONT Collector-Emitter On Voltage (Vg = 15V, I, = 15A, T, = 125°C) 2.1
| Collector Cut-off Current (V. = 600V, Vi = OV, T, = 25°C) @ 275
MA
% | Collector Cut-off Current (V. = 600V, Vg = 0V, T, = 125°C) @ 2750
lses Gate-Emitter Leakage Current (V. = +20V) +100 nA

fﬁ‘fm CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.
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DYNAMIC CHARACTERISTICS

APT15GP60BDL(G)

Symbol | Characteristic Test Conditions MIN TYP MAX UNIT
Cies Input Capacitance Capacitance 1685
oes Output Capacitance Vge =0V, V=25V 210 pF
Cres Reverse Transfer Capacitance f=1MHz 15
VGEP Gate-to-Emitter Plateau Voltage Gate Charge 7.5 \Y
Q, Total Gate Charge ® Ve = 15V 55
Q.. Gate-Emitter Charge Vg = 300V 12 nC
Qqc Gate-Collector ("Miller") Charge |C =15A 15
SSOA | Switching Safe Operating Area T,=150°C, R =5Q,V . = 65 A
15V, L=100uH,V . = 600V
td(on) Turn-on Delay Time Inductive Switching (25°C) 8
t Current Rise Time Vo = 400V 12 s
LI Turn-off Delay Time Ve = 15V 29
t, Current Fall Time I =15A 58
on Turn-on Switching Energy O] Rg=50Q 130
on2 Turn-on Switching Energy (With Diode)® Ty=+25°C 152 VA
off Turn-off Switching Energy@ 121
td(on) Turn-on Delay Time Inductive Switching (125°C) 8
t Current Rise Time Vo =400V 12 s
td(off) Turn-off Delay Time VGE =15V 69
t Current Fall Time Io=15A 88
Eont Turn-on Switching Energy & Rg=50Q 130
Eono Turn-on Switching Energy (With Diode)@ Ty=#125C 267 ud
Eo Turn-off Switching Energy ® 268
THERMAL AND MECHANICAL CHARACTERISTICS
Symbol [ Characteristic MIN TYP | mMAX | uNIT
Rasc Junction to Case (IGBT) .50 CIW
ReJC Junction to Case (DIODE) 1.00
W, Package Weight 5.90 gm

(M Repetitive Rating: Pulse width limited by maximum junction temperature.

(@ For Combi devices, | _ includes both IGBT and diode leakages
(@ See MIL-STD-750 Method 3471.

@ E, 1 is the clamped inductive turn-on-energy of the IGBT only, without the effect of a commutating diode reverse recovery current

adding to the IGBT turn-on loss. (See Figure 24.)

® E, . is the clamped inductive turn-on energy that includes a commutating diode reverse recovery current in the IGBT turn-on switching

loss. A Combi device is used for the clamping diode as shown in the E__, test circuit. (See Figures 21, 22.)

® E ¢ is the clamped inductive turn-off energy measured in accordance with JEDEC standard JESD24-1. (See Figures 21, 23.)

Microsemi reserves the right to change, without notice, the specifications and information contained herein.
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TYPICAL PERFORMANCE CURVES
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Vggr GATE-TO-EMITTER VOLTAGE (V) lc: COLLECTOR CURRENT (A)

Vg COLLECTOR-TO-EMITTER VOLTAGE (V)

Ic DC COLLECTOR CURRENT(A)

APT15GP60BDL(G)
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APT15GP60BDL(G)

80 ‘ ‘
. VCE =15V,TJ=125°C
2 70 =
I \\\\5\_
= 60— / , ——
; VGE =10V,TJ=125 C
S 50
w
a
LLt 40 V.. =15V, T =25°C
o GE ~ V1T
z 30 \ _ﬁ/
2 ;
I

E 20 VGE =10V,TJ=25°C 1

y V__ = 400V
s 10HRSEs0

L =100 uH
0 :

5 10 15 20 25
, COLLECTOR TO EMITTER CURRENT (A)

30

|
E
FIGUR% 10, Turn-Off Delay Time vs Collector Current

100
—

80
_ TJ:125°C,VGE:10V or 15V
(2]
< 60
w
= — N
'_
- - o _
z(| 40 TJ—25C,VGE—10VOF15V
[T

20

RG =50,‘ L= 100p|-f, VCE = 490V

5 10 15 20 25 30
lcg: COLLECTOR TO EMITTER CURRENT (A)
FIGURE 12, Current Fall Time vs Collector Current

700 ‘ ‘ ‘
Vg = 400V e _
LS00 un | Ty =125°C, Vg = 10V or 16V Y4
600 H Rg=50 >/
500 /
400
300

200 /

g

e

Eorp: TURN OFF ENERGY LOSS (uJ)

100
—
0 T, =25 ?,VGE—1PvOr15v
5 10 15 20 25 30
lcg: COLLECTOR TO EMITTER CURRENT (A)
FIGURE 14, Turn Off Energy Loss vs Collector Current
700
e 00
3 600 R\GJE= 50 //
@ /
a 500
(@]
S E . 30A // E__30A
> 400 |—2o off
Q
o
2
300 A
w /
2 200 / /
I
E__15A
g on2 ___.,7 Enp 7-5A
% 100 _— off15A —
—’T’ E «7-5A
0 o |
-50 -25 0 25 5 75 100 125

- 0
T, JUNCTION TEMPERATURE (°C)

FIGURE 16, Switching Energy Losses vs Junction Temperature


http://www.datasheetcatalog.com/

TYPICA4L0(I):(’)ERFORMANCE CURVES
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Figure 19A, Maximum Effective Transient Thermal Impedance, Junction-To-Case vs Pulse Duration
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FIGURE 19B, TRANSIENT THERMAL IMPEDANCE MODEL

Downloaded from: http://www.datasheetcatalog.com/

292
= AN
z N
>
2
% 100
g N
w
x N
o 50 N
P N
B N
o
w \\
o) T,= 125°C \
5% [ |To= 75°C
< D=50%
e Vg = 400V
10 Rs I S5W I I \

5 10 15 20 25 30 35 40 45 50

IC' COLLECTOR CURRENT (A)
Figure 20, Operating Frequency vs Collector Current

Fmax = min(fmaxl'fmaxz)

0.05
T p—
d(on) r d(off ) f
_ Pdm — Poond
max 2
E0n2 + Eoff
T,-T,
Pdi$ > <
RBI:

052-6356 Rev C 3-2012


http://www.datasheetcatalog.com/

-4 APT30DL60

A 15.0V
Al 269ns
J@:ov
M1 Area
267.7uVVS
| T,=125 C
0
| Switching Ene}gy , : Collector Current
Mk . > .
Ch2 10.0 Vi M 50.0ns Chi 7.2V 20ct 2002
Ch3 100V & 5.00V K 16:21:46
Mathl  5.00KVV 50.0ns el
Figure 23, Turn-off Switching Waveforms and Defi  nitions

052-6356 Rev C 3-2012

Downloaded from: http://www.datasheetcataloa.com/

APT15GP60BDL(G)

- BRE
a a .bns
./ GateVoltage (@: 20V
M1 Area
266.82WVs
1T,=125 C
; '\ Collector Current
5% 5%
Switching Energy Collector Voltage
M A / ;
Ch2™ 10.0 V<% M 20.0ns Chi S 7.2V 2 0oct 2002
100V & C4% 500V & 16:24:29
Mathl  5.00kvv 20.0ns e
Figure 22, Turn-on Switching Waveforms and Defi  nitions

¢ VrEsT

*DRIVER SAME TYPE AS D.U.T.

¢

Py
4 Y
100uH
DRIVER*

®

Vciamp

Figure 24, E ON1 Test Circuit



http://www.datasheetcatalog.com/

DYNAMIC CHARACTERISTICS

APT15GP60BDL(G)

ULTRAFAST SOFT RECOVERY ANTI-PARALLEL DIODE

MAXIMUM RATINGS

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

RECTANGULAR PULSE DURATION (seconds)
FIGURE 1a. MAXIMUM EFFECTIVE TRANSIENT THERMAL IMPEDANCE, JUNCTION-TO-CASE vs. PULSE DURATION
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FIGURE 1b, TRANSIENT THERMAL IMPEDANCE MODEL
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Symbol | Characteristic / Test Conditions APT15GP60BDL(G) UNIT
I(AV) | Maximum Average Forward Current (T, =126°C, Duty Cycle = 0.5) 30
I.(RMS) | RMS Forward Current (Square wave, 50% duty) 51 Amps
IFSM Non-Repetitive Forward Surge Current (TJ =45°C, 8.3ms) 320
STATIC ELECTRICAL CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
|- = 30A 1.25 1.6
Ve Forward Voltage I = 60A 2.0 Volts
le=30A, T =125°C 1.25
DYNAMIC CHARACTERISTICS
Symbol | Characteristic Test Conditions MIN TYP MAX UNIT
- Reverse Recovery Time IF =1A, diF/dt =-100A/ys, VR =30V, TJ =25°C - 64
ns
- Reverse Recovery Time - 317
Q R R ch I = 30A, di/dt=-200A/ps 962
everse Recover arge -
" y~hare Vg =400V, T, =25°C nC
[y Maximum Reverse Recovery Current - 7 - Amps
- Reverse Recovery Time - 561 ns
I =30A, di_/dt =-200A/us
Q, Reverse Recovery Charge F F " - 2244 nC
Vg =400V, T, =125°C
|RR,\,I Maximum Reverse Recovery Current - 9 - Amps
- Reverse Recovery Time - 264 ns
Q R R ch I = 30A, di_/dt=-1000A/us 3191
" everse Recovery Charge V=400V, T, = 125°C - nC
lrrm | Maximum Reverse Recovery Current - 26 Amps
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TYPICAL PERFORMANCE CURVES
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APT15GP60BDL(G)
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Figure 9. Diode Test Circui t

0 I - Forward Conduction Current

9 dig /dt - Rate of Diode Current Change Through Zero Crossing.

e lrrm - Maximum Reverse Recovery Current

e t,, - Revers e Recovery Time, measured from zero crossing wher e diode
current goes from positive to negative, to the point at which the straight
line through lggy and 0.25 P gpy passes through zero .

e Q- Area Under the Curve Defined by | oy and .
@ diyy/dt - Maximum Rate of Current Increase During the Trailing Portion of t .

Figure 10, Diode Reverse Recovery Waveform and Definitions
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