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1

The CoolMOS™ i fers devices which provide all benefits of a fast
switching SJd i ot sacrificing ease of use. Extremely low
switching i s make switching applications even more

efficient, more compa® and cooler.

ThinPAK

ThinPAK is a a new, package for HV MOSFETs. The new
package has a ve mall fooipsimteof only 64mm? (vs. 150mm? for the
D2PAK) and a very low prg 1mm height (vs. 4.4mm for the
D?PAK). The significantly s e size, combined with benchmark
low parasitic inductances, p
to decrease system solution

Features

* Reduced board space consumptio
* Increased power density

*  Short commutation loop

« Smooth switching waveform

* easy to use products

* Extremely low losses due to very low FOM Rdson*Q
+ Quallfied according to JEDEC" for target applicai
» Pb-free plating, Halogen free

Applications: Server, Adapter

IPL60R385CP
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Table 1 Key Performance Parameters

Parameter Value Unit

Vos @ T max 650 v

Ros on),max 0.385 Q

Ogtyp 17 nC IFX ThinPAK
Ip puise 27 A IEX '

E . @ 400V 3.2 ud

Body diode di/d¢ 400 Alus

Type Package Marking

IPL60R385CP PG-VSON-4 6R385P

1) J-STD20 and JESD22

Preliminary Data Sheet 2

Downloaded from Elcodis.com electronic components distributor

Rev. 1.1, 2010-06-28


http://elcodis.com/parts/6167030/ipl60r385cp.html

600V CoolMOS™ CP Power Transistor

in fineon IPL6OR385CP

Table of Contents

Table of Contents

1 DescCription ... ... 2
Table of CoRtBMES . ... ... ... .. .. . 3

2

3

4

5

6

7

8

Preliminary Data Sheet 3 Rev. 1.1, 2010-06-28

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6167030/ipl60r385cp.html

600V CoolMOS™ CP Power Transistor

in fineon IPL6OR385CP

Maximum ratings

2 Maximum ratings

at TJ = 25 °C, unless otherwise specified.

Table 2
Parameter Symbol Values Unit |Note / Test Condition
Min. |Typ. |Max.
Continuou i Ib - - 9.0 A Tc=25°C
5.7 T.=100°C

Pulsed drain current® ID’pulse - - 27 A Tc=25°C
Avalanche energy, s - - 227 mJ  |[p=3.4 A,Vpp=50V

(see table 17)
Avalanche energy, repetitiv - - 0.34 1p=3.4 A,Vpp=50V
Avalanche current, repetitiv - - 3.4 A
MOSFET dv/dt ruggedness — - 50 Vins | Vpg=0...480 V
Gate source voltage - 0 - 20 V static

30 AC (f>1 Hz)

Power dissipation 83 W Tc=25°C
Operating temperature °C
Storage temperature TStg °C
Continuous diode forward current Is A Tc=25°C
Diode pulse current? Is puise A T.=25°C
Reverse diode dv/dt? dv/dt Vins | Vpg=0...400 V, Isp < Ip,

T=25°C
Maximum diode commutation di/dt Alus |(see table 18)
speed?

1) Limited by T} s Maximum duty cycle
2) Pulse width £, limited by T; .y

3) Repetitive avalanche causes additional power losses that can be calculated
4) Identical low side and high side switch with identical Rg

3 Thermal characteristics

Table 3 Thermal characteristics

Parameter Symbol Values i Not
Min. Typ. Max. ondition
Thermal resistance, junction - case | Ry, ¢ - - 1.5
Thermal resistance, junction - Ry - - 45 SMD version, device
ambient on PCB, 6¢cm? cooling
area’
Reflow soldering temperature Tsoi - - 260 °C reflow MSL 3

1) Device on 40mm*40mm*1.5mm one layer epoxy PCB FR4 with 6cm? copper area (thickness 70um) for drain connection.
PCB is vertical without air stream cooling.
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4 Electrical characteristics

Electrical characteristics, at 7j=25 °C, unless otherwise specified.

Table 4 Static ¢

Electrical characteristics

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Drain-sour Verpss |600 - - \ Vas=0V, I5=0.256 mA
Gate threshold voltage Vasitn 25 3 3.5 Vos=Vas: 1p=0.34 mA
Zero gate voltage drain cu - - 1 HA Vps=600V, Vi5s=0V,
T=25°C
- 10 - Vps=600 V, V=0V,
T=150 °C
Gate-source leakage curre 100 nA Ves=20V, Vps=0 V
Drain-source on-state resist 0.385 Q Vas=10V, Ip=5.2 A,
T=25°C
= VGS=1O V, ID=5'2 A,
T=150 °C
Gate resistance - Q /=1 MHz, open drain

Table 5 Dynamic characteristics

Parameter Symbol Unit |Note/

Min Test Condition
Input capacitance Ciss - pF Vas=0V, Vpg=100V,
Output capacitance Cioss - /=1 MHz
Effective output capacitance, Coen) - 36 Ves=0V,
energy related” Vps=0...480 V
Effective output capacitance, time | Cy, - 96 Ip=constant, V35=0 V
related? Vps=0...480V
Turn-on delay time L4(on) - 10 p=400V,
Rise time t - 5 - s=13V, [p=5.2 A,
Turn-off delay time La(off) - 40 - le 16)
Fall time t - 5 -

1) Coen is a fixed capacitance that gives the same stored energy as Cg, while Vpg is

t0 80% Vgrppss

2) Cy is afixed capacitance that gives the same charging time as C, While Vg is rising from 0 to 80% V grypss
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Electrical characteristics

Table 6 Gate charge characteristics
Parameter Symbol Values Unit |Note/
Min. Typ. Max. Test Condition
Gate to source cha Ogs - 4 - nC Vop=480V, I5=5.2 A,
Gate to drain Oya - 6 - Vss=0to 10V
O, - 17 -
Gate plateau voltage V orateau - 5 - \
Table 7 Reverse teristics
Parameter Values Unit |Note/
Min Typ. Max. Test Condition
Diode forward voltage 0.9 - \Y Vas=0V, Ir=5.2 A,
T=25°C
Reverse recovery time 260 - ns Ve=400V, I:=5.2 A,
Reverse recovery charge 3.1 - uC dig/dr=100 Alps
(see table 18)
Peak reverse recovery current 24 - A
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Electrical characteristics diagrams

5 Electrical characteristics diagrams

Table 8

Power dissipation

Max. transient thermal impedance

Piot W]

10

109 Fos g

0.01

single pulse

102

10 10 10° 102 10

"4, 1s]

P =f(T¢)

=f(tp);‘rameter: D=t,/T

Table 9

Safe operating area 7.=25 °C

area 7.,=80 °C

102
limited by on-state
resistance
_\HJS
10! \'“ b
E‘ \ o
i \
100 e
! ' 10ms
Dc
10+
102

Vns [V]

102

Vps [V]

Ip=f(Vps); Tc=25 °C; D=0; parameter ¢,

Ip=f(Vpg); Tc=80 °C; D=0; parameter t,
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Table 10
Typ. output characteristics 7.=25 °C Typ. output characteristics 7;=125 °C
40 20
0¥
0oV
0V v
1oV v
3 av 15 6V
TV
E 20 E 10 55V
B BY B
5V
10 A 55V 5
45V
45V ‘
0 0
0 5 10 0 5 10 15 20
v[IS M VDS [V]

Io=f(Vps); T=25 °C; parameter: Vg Vps); T=125 °C; parameter: Vg

Table 11

Typ. drain-source on-state resistance

rce on-state resistance

RDS:an} [W]
P
RDS{nn: [\N]
e £
]

02 | F—
0 0 -
o 4 " 12 16 20 -0 40 0 40 80 120 160
1o [A] nrel
Ros(on=f(lp); T=125 °C; parameter: Vg Rpson=f(T}); Ip=5.2 A; Vgs=10V
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Table 12
Typ. transfer characteristics Typ. gate charge
40 10
s |— s 9
ﬂ_-
8
3 [ . '
120 480V
| / . ;
o . . .
_ 6
Eﬂ 20 Em 5
T | | 3 H
15 47 /
150°C
' 3
10 /
. 2

0 5 10 15 20 25
Qg [nC]

s=f(Qgate), Ip=5.2 A pulsed

Ib=f(Vss); Vps=20V

Table 13
Avalanche energy

r’breakdown voltage

250

"N _ 2 y
A

150 -
= S 620
E 2
0 \ a
k-4 [ 3
Y 100 = 800
580 /

- \ L/ |

/|

0 540
20 60 100 140 180 60  -20 20 60 100 140 180
T,[°C] T,[°Cl
EAs=f(Tj); 1p=3.4 A; Vpp=50 V VBR(DSS)=f(Tj); 1r=0.25 mA
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Electrical characteristics diagrams

Table 14

Typ. capacitances Typ. C,. stored energy

6 /
) m§ /
0
0 100 200 300 400 €00 0 100 200 300 400 500 600
Vos [V] Vps [V]
C=f(Vps); Vgs=0V; =1 MHz =f(Vps)

Table 15 ‘

Forward characteristics of reverse diode

102

101

Ik A]

100

10.1

Vsp [V]

Ie=f(Vsp); parameter: T,

Preliminary Data Sheet 10 Rev. 1.1, 2010-06-28

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6167030/ipl60r385cp.html

Infineon

600V CoolMOS™ CP Power Transistor

IPL60R385CP

6 Test circuits

Table 16

Switching times test circuit and waveform for inductive load

Test circuits

uit for inductive load

Switching times tes

Switching time waveform

VDS
90%

<L

—>tqor) £
- >

-ty >

Table 17  Unclamped inductiv es

uit and waveform

t
Unclamped inductive load test circuj

Io . Vbs = WJ —

nclamped inductive waveform

2

Vier)ps

Table 18

Test circuit and waveform for diode characteristics

Test circuit for diode characteristics

Diode recove

Ip

P

Re1 |« &
AU e

i 4
v

17 90% gy

0% Iy | 1

di /dt
RRM

$SIL00088
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Package outlines

7 Package outlines

Foatprint

4 ~N
A [N,
(W
- F1 |F8 ~
o L
=d é +
FL
DIM MILLIMETERS INCHES
MIN MAX MIN MAX
A 0.90 1.10 0.035 0.043
b 0.90 1.10 0.035 0.043
b1 0.00 0.05 0.000 0.002
c 0.10 0.30 0.004 0.012
D 7.90 8.10 0.311 0.319
D1 7.10 7.30 0.280 0.287
E 7.90 8.10 0.311 0.319
E1 4.65 4.85 0.183 0.191
E2 2.65 2.85 0.104 0.112
E3 0.30 0.50 0.012 0.020
e 2.00 (BSC) 0.079 (BSC)
L 0.40 [ 0.60 0.016 [ 0.024
N 4 4
F1 7.20 0.283
F2 4.75 0.187
F3 1.00 0.039
F4 1.00 0.039 ISSUE DATE
F5 1.43 0.056 05-04-2010
F6 4.20 0.165
F7 3.00 0.118 REVISION
F8 1.00 0.039 01

Figure 1 Outlines ThinPAK 8x8, dimensions in mm/inches
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8 Revision History

Revision History: 20 -28, Rev. 1.1

Previous Revisig

Page : nanges since last revision)
1.0 ay data sheet

1.1 Update operation and and storage temperature. Update applications.
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Any information within this do t tha eel is‘ong, unclear or missing at all?
Your feedback will help us to continu impr, the quality of this document.

Please send your proposal (includi to this document) to: erratum@infineon.com g
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© 2010 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be
characteristics. With respect to any examples or hints given h
information regarding the application of the device, Infineon Technolq
and liabilities of any kind, including without limitation, warranties of n
of any third party.

ded _as a guarantee of conditions or
alues stated herein and/or any
claims any and all warranties
of intellectual property rights

Information

For further information on technology, delivery terms and conditions and
Infineon Technologies Office (www.infineon.com).

s, plea ontact the nearest

Warnings

Due to technical requirements, components may contain dangerous substan
question, please contact the nearest Infineon Technologies Office.

on the types in

Infineon Technologies components may be used in life-support devices or systems only with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure
of that life-support device or system or to affect the safety or effectiveness of that device or system. Life support
devices or systems are intended to be implanted in the human body or to support and/or maintain and sustain
and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may
be endangered.
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