IPB60R120P7

MOSFET

infineon

600V CoolMOS™ P7 Power Transistor

The CoolMOS™ 7th generation platform is a revolutionary technology for
high voltage power MOSFETS, designed according to the superjunction
(SJ) principle and pioneered by Infineon Technologies. The 600V
CoolMOS™ P7 series is the successor to the CoolMOS™ P6 series. It
combines the benefits of a fast switching SJ MOSFET with excellent ease
of use, e.g. very low ringing tendency, outstanding robustness of body
diode against hard commutation and excellent ESD capability.
Furthermore, extremely low switching and conduction losses make
switching applications even more efficient, more compact and much
cooler.

D?PAK

Features

* Suitable for hard and soft switching (PFC and LLC) due to an outstanding
commutation ruggedness

« Significant reduction of switching and conduction losses

* Excellent ESD robustness >2kV (HBM) for all products

* Better Rops(on/package products compared to competition enabled by a
low Rops(on)*A (below 10hm*mm?)

* Fully qualified acc. JEDEC for Industrial Applications

Benefits

* Ease of use and fast design-in through low ringing tendency and usage
across PFC and PWM stages

 Simplified thermal management due to low switching and conduction
losses

* Increased power density solutions enabled by using products with
smaller footprint and higher manufacturing quality due to >2 kV ESD
protection

« Suitable for a wide variety of applications and power ranges

Potential applications

PFC stages, hard switching PWM stages and resonant switching stages
for e.g. PC Silverbox, Adapter, LCD & PDP TV, Lighting, Server, Telecom
and UPS.

Please note: For MOSFET paralleling the use of ferrite beads on the gate
or separate totem poles is generally recommended.

Table 1 Key Performance Parameters

Drain
Pin 2

Gate
Pin1

Source
Pin3

ﬁ{RoHS

Parameter Value Unit

Vbs @ Tjmax 650 \

Ros(on),max 120 mQ

Qq.typ 36 nC

Ip puise 78 A

Eoss @ 400V 4.0 pd

Body diode dir/dt 900 Alus

Type / Ordering Code Package Marking Related Links
IPB60R120P7 PG-TO 263-3 60R120P7 see Appendix A
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1 Maximum ratings
at T; = 25°C, unless otherwise specified

Table 2 Maximum ratings

Values
Parameter Symbol Unit |Note / Test Condition
Min. |Typ. [Max.
Continuous drain current” Io i i ?g A %38890
Pulsed drain current? Ip puise - - 78 A Tc=25°C
Avalanche energy, single pulse Ens - - 82 mJ  |1b=5.0A; Vbp=50V; see table 10
Avalanche energy, repetitive Enr - - 0.41 mJ  |10=5.0A; Vbp=50V; see table 10
Avalanche current, single pulse Ias - - 5.0 A -
MOSFET dv/dt ruggedness dv/dt - - 80 Vins | Vbs=0...400V
Gate source voltage (static) Ves -20 - 20 \% static;
Gate source voltage (dynamic) Ves -30 - 30 V AC (f>1 Hz)
Power dissipation Prot - - 95 w Tc=25°C
Storage temperature Tetg -55 - 150 °C -
Operating junction temperature T -55 - 150 °C -
Mounting torque - - - - Ncm |-
Continuous diode forward current Is - - 26 A Tc=25°C
Diode pulse current? Is puise - - 78 A Tc=25°C
Reverse diode dv/dt® dv/dt . . 50 |Vins | Vo570 A00Y, lso<=26A, T=25°C
Maximum diode commutation speed  |dir/dt - - 900 |Alus V[)Ssgg'téé?eog’ lso<=26A, 7,=25°C
Insulation withstand voltage Viso - - n.a. \% Vims, Tc=25°C, t=1min
" Limited by Tjmax. Maximum Duty Cycle D = 0.50
2 Pulse width t, limited by Tjmax
® ldentical low side and high side switch with identical R
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2 Thermal characteristics

Table 3 Thermal characteristics

Values .

Parameter Symbol Unit |Note/ Test Condition

Min. [Typ. |Max.

Thermal resistance, junction - case Rinic - - 1.31 °C/W |-

Thermal resistance, junction - ambient | Ria - - 62 °C/W |device on PCB, minimal footprint
Device on 40mm*40mm®*1.5mm
epoxy PCB FR4 with 6cm? (one

Thermal resistance, junction - ambient o layer, 70um thickness) copper area

for SMD version Rinaa i 35 45 C/W lfor drain connection and cooling.
PCB is vertical without air stream
cooling.

Soldering temperature, wavesoldering Teod ) ) 260 °C reflow MSL1

only allowed at leads
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3 Electrical characteristics

at T;=25°C, unless otherwise specified

Table 4 Static characteristics

Values
Parameter Symbol Unit [Note / Test Condition
Min. [Typ. |Max.
Drain-source breakdown voltage V(eripss 600 - - Vv Ves=0V, b=1mA
Gate threshold voltage V(es)tn 3 3.5 4 Vv Vbs=Vas, Ib=0.41mA
. - - 1 Vbs=600V, Ves=0V, T;=25°C
Zero gate voltage drain current Ipss ) 10 ) HA Vbs=600V. Ves=0V. T=150°C
Gate-source leakage current lass - - 1000 |nA Ves=20V, Vps=0V
. . - 0.100 [0.120 Ves=10V, Ib=8.2A, T=25°C
Drain-source on-state resistance Rbs(on) ) 0.234 |- Q Ves=10V. [p=8.2A. T=150°C
Gate resistance Rs - 7 - Q f=1MHz, open drain
Table 5 Dynamic characteristics
Values
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [|Max.
Input capacitance Ciss - 1544 |- pF Ves=0V, Vbs=400V, =250kHz
Output capacitance Coss - 27 - pF Ves=0V, Vbs=400V, =250kHz
Effectiv1()a output capacitance, energy Coten ) 51 ) oF Ves=0V, Vos=0...400V
related
Effecti¥s output capacitance, fime Cot) . 526 |- pF  |lb=constant, Vos=0V, Vbs=0...400V
. Vop=400V, Ves=13V, b=8.2A,
Turn-on delay time ta(on) - 21 - ns Ro=5.3Q: see table 9
e Vop=400V, Ves=13V, p=8.2A,
Rise time k ) 14 ) NS |Re=5.3Q; see table 9
. Vop=400V, Ves=13V, Ip=8.2A,
Turn-off delay time faofr) - 81 - ns Re=5.30: see table 9
. V=400V, Ves=13V, b=8.2A,
Fall time f i 6 i NS |Re=5.3Q; see table 9
Table 6 Gate charge characteristics
Values ) .
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Gate to source charge Qgs - 8 - nC Vop=400V, b=8.2A, Vss=0 to 10V
Gate to drain charge Qg - 11 - nC | Vop=400V, Ib=8.2A, Vss=0 to 10V
Gate charge total Qq - 36 - nC | Vop=400V, Ib=8.2A, Vss=0 to 10V
Gate plateau voltage Vhlateau - 5.2 - \ Vop=400V, b=8.2A, Vss=0 to 10V

) Coen is a fixed capacitance that gives the same stored energy as Coss While Vs is rising from 0 to 400V
2 Com is a fixed capacitance that gives the same charging time as Coss while Vos is rising from 0 to 400V
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Table 7 Reverse diode characteristics

Values
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Diode forward voltage Vsp - 0.9 - \Y, Ves=0V, [F=8.2A, Ti=25°C
, Vr=400V, I[r=4A, dir/dt=100A/us;
Reverse recovery time trr - 207 - ns see table 8
Vk=400V, I[r=4A, dir/dt=100A/us;
Reverse recovery charge Qr - 1.9 - uC see table 8
Vk=400V, Ir=4A, dir/dt=100A/us;
Peak reverse recovery current Jrm - 19 - A see table 8
Final Data Sheet 6 Rev. 2.1, 2018-05-15



600V CoolMOS™ P7 Power Transistor
IPB60R120P7

infineon

4 Electrical characteristics diagrams

Diagram 1: Power dissipation Diagram 2: Safe operating area
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Diagram 3: Safe operating area Diagram 4: Max. transient thermal impedance
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Diagram 5: Typ. output characteristics Diagram 6: Typ. output characteristics
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Diagram 7: Typ. drain-source on-state resistance Diagram 8: Drain-source on-state resistance
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Diagram 9: Typ. transfer characteristics Diagram 10: Typ. gate charge
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Diagram 11: Forward characteristics of reverse diode Diagram 12: Avalanche energy
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Diagram 13: Drain-source breakdown voltage

Diagram 14: Typ. capacitances
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Diagram 15: Typ. Coss stored energy
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5 Test Circuits

Table 8 Diode characteristics

Test circuit for diode characteristics Diode recovery waveform
A
vDS(peak
Rgl "J—ZS VDS : ',_"—V[E‘_-
(: )':'—l'— #-90 % Vs
1
I dv/dt
Vps© ) = = — e s . !
]
,_ dl / dt
’_‘R:g,z_lt ZN g J0%vss| t
I —
%g‘zyo i 10 % by
lpo—2 & 7ot
Rgl = Ry2 4 e -
Table 9 Switching times
Switching times test circuit for inductive load Switching times waveform
VDS Zi
N 7
! VDS |— —_—
VGS ‘
VGS
—» td(on)¢tr* —> td(off ¢i’f
-ty > P
Table 10 Unclamped inductive load
Unclamped inductive load test circuit Unclamped inductive waveform
g V(BRr)DS
Io_.D ] Vbs = T —
o
Vbs Vbs
Ib =
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6 Package Outlines

A
E <2
T T ——
| M -
— —
al |l |
[anY pu
E1
L A
A
b2 H EN NP
I [
o~ |
)
[e] : S ¢
Y -
[
F1
FOOTPRINT 2 F3
~ [¥a)
[N [N
0
L
- MILLIMETERS INCHES
MIN MAX MIN MAX
A 4.30 4.57 0.169 0.180
Al 0.00 0.25 0.000 0.010
b 0.65 0.85 0.026 0.033 DOCUMENT NO.
b2 0.95 115 0.037 0.045 Z8B00003324
c 0.33 0.65 0.013 0.026 0
c2 117 1.40 0.046 0.055 SCALE
D 8.51 9.45 0.335 0.372
D1 7.10 7.90 0.280 0.311
E 9.80 10.31 0.386 0.406 0 s
E1 6.50 8.60 0.256 0.338 8
e 2.54 0.100
el 5.08 0.200 7.5mm
N 2 2 EUROPEAN PROJECTION
H 14.61 15.88 0.575 0.625
L 2.29 3.00 0.090 0.118
L1 0.70 1.60 0.028 0.063
L2 1.00 178 0.039 0.070
Fi1 16.05 16.25 0.632 0.640
F2 9.30 9.50 0.366 0.374 ISSUE DATE
F3 4.50 4.70 0177 0.185 30-08-2007
F4 10.70 10.90 0.421 0.429
F5 3.65 3.85 0.144 0.152 REVISION
F6 125 1.45 0.049 0.057 01

Figure 1  Outline PG-TO 263-3, dimensions in mm/inches
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