Cinfineon

MOSFET

Metal Oxide Semiconductor Field Effect Transistor

CoolMOS™ CE

500V CoolMOS™ CE Power Transistor
IPX50R3K0CE

Data Sheet

Rev. 2.2
Final

Power Management & Multimarket



im’] eon 500V CoolMOS™ CE Power Transistor

IPD50R3KOCE, IPUSOR3KOCE

1 Description DPAK IPAK

ab
<
&
¥ 2
h

§

CoolMOS™ is a revolutionary technology for high voltage power
MOSFETSs, designed according to the superjunction (SJ) principle and
pioneered by Infineon Technologies. CoolIMOS™ CE is a
price-performance optimized platform enabling to target cost sensitive
applications in Consumer and Lighting markets by still meeting highest
efficiency standards. The new series provides all benefits of a fast
switching Superjunction MOSFET while not sacrificing ease of use and
offering the best cost down performance ratio available on the market.
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Features Gate
» Extremely low losses due to very low FOM Rdson*Qg and Eoss e
* Very high commutation ruggedness Source
+ Easy to use/drive Pin3

* Pb-free plating, Halogen free mold compound
+ Qualified for standard grade applications

Applications

PFC stages, hard switching PWM stages and resonant switching stages
for e.g. PC Silverbox, Adapter, LCD & PDP TV and indoor lighting.

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

'/ROHS

Table 1 Key Performance Parameters
Parameter Value Unit
Teo = Rk v 33. T
Peomik_v 1 Q
Oe.min 2,1 1A
OBnsjoc 2,/ ?
Cng=>2..T .27 EH
@mbw bymbc bg-br 3. ?-Eq
Type / Ordering Code Package Marking Related Links
(NB3.P11_AC NE+RM 030
3.Q11.AC gcc ?nnclbyv ?
(NS3.P11_AC NE+RM 03/
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2 Maximum ratings
at T; = 25°C, unless otherwise specified

Table 2 Maximum ratings

Values ) -
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [Max.
Amlrglsmsq bp_gl asppclr” Io I : 5? ? E’; 93A’§-‘A
Nsjgcb bp_gl asppcIr® Ip,puise + + 2,/ ? Ra;034AA
?t_j_lafc clcpewt gqylejc nsjqc Eas + + /6 kH [6g;.,329Tes ;3.T
?t_j_lafc clcpew* peneryrgtc Ear + + -1 |kH |6g;.,39Tes ; 3.T
?t_j_lafc asppclr* penenrgtc lar + + -3 ? +
KMQDCR bt-br pseecblcqq bt-br + + 3. T-1q |Vps =0...400V
E_rc gmspac tmjr_ec Vas ig I 2 T q?r/&rg&zdii / Ex’
Nmucp bggggn_rgml &Iml DsjjN? 1" —oEo
RM+030* RM+03/ Prot ' ' /6 |U [Te=25°C
Mncp_rile _Ib grmp_ec rcknep_rspe T, Tsig +33 + /3. AA +
Amlrglsmsq bymbc dmpu_pb asppclr Is + + /.3 ? Tc=25°C
Bymbc nsjqc asppe1r® Is,puise + + 2,/ ? Ra ; 03AA
1 Vps =0...400V, Isp<=ls, Tj=25°C,
Pctcpgc bymbe bt-br bt-br + + /3 T-1g toond <218
K_wiksk bymbc amkksr_rgml gnccb' | by-br + + 3 ?-Uq ?/Dsd<:20L.l.S.4OOV, foo<ls, T25°C,
3 Thermal characteristics
Table 3 Thermal characteristics DPAK, IPAK
Values . .
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Rfcpk_jpequar_lacthslangml +a_qc Rinc + + 5/ AA-U |+

QKB tcpgiml* bectgac ml NA@*

. R < 1 ¥ 40 iy | Kolgk_j dmmrnpglr
Rfcpk_j peqyar_lact hslangml + kgl Rina 13 R AA-U QKB tepgmml* betgac ml NAG* 4ak®
ammjgle _pc_2
Qmjbcple reknep_rspe* u_tet $ Teois " + 04. |AA  |pciimu KQJ 7/

pctimugmjbeple _jjmuchb

" Jykgreb “w Rik v, K_viksk bsmw awajc B .,53

o Nsjgc ugbrf r jykgreb ~w Rk v

3? Vocink=400V; Vbs peak<V(@r)pss; identical low side and high side switch with identical Rg

Z Betjac ml 2. kk(2.kk(/,3kk mlc j_wcp cnmvw NA@ DP2 uyrf 4ak® amnncp _pc_ &rfjailcqq 5. pk” dmp bp_gl aml Icargml, NA@
1q teprga_j ugrfmsr _gp grpc_k ammjgle,
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4  Electrical characteristics

Table 4  Static characteristics
Values ) o
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Bp_gl+gmspac ~pc_ibmul tmjr_ec V(er)pss 3.. t + T Ves=0V, Ip=1mA
E_rc rfpcqfmjb tmjr_ec V(es)th 0,3. 1 1,3. |T Vbs=Vas, I0=0.03mA
. + + / Vps=500V, Vas=0V, Tj=25°C
Xcpm e_rc tmjr_ec bp_gl asppclr Ipss N /. . pu? Vs=500V. Ves=0V. T=150°C
E_rctgmspac jc_i_ec aspclr Iess + + /.. 1?7 |Ves=20V, Vps=0V
+ 0,5. 1,. Ves=13V, 1p=0.4A, T;=25°C
Bp_gl+gmspac ml+qr_rc pcqygr_lac Robs(on) ' 5.0 |+ Q Ves=13V, 1p=0.4A, T=150°C
E_rc pcqugr_lac Re + + Q f=1 MHz, open drain
Table 5 Dynamic characteristics
Values . .
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [Max.
tInsra_n_ay_lac Ciss + 62 + nD  |Ves=0V, Vps=100V, f=1MHz
Msrnsra_n_agr_lac Coss + 5 + nD Ves=0V, Vps=100V, f=1MHz
Cdgicargt/(_: msrnsra_n_ayr_lac* clcpew Coten N 4 . nD Ves=0V, Vps=0...400V
pcj_rcb
g}’cf‘ég)to-c msmsr a_n_ay_lac* nke Cot) ' /7 |+ D |Ip=constant, Ves=0V, Vos=0...400V
: Vop=400V, Ves=13V, Ip=0.5A,
Rspl+ml bcj_w ke ta(on) + 51 + Iq Re=5.30
Vop=400V, Ves=13V, Ip=0.5A,
Pygc ke tr t 3,6 ' 9 |Re=530
. Vop=400V, Ves=13V, Ip=0.5A,
Rspl+mdd bej_w ke ta(off) + 01 ¥ Iq RZD=5.3Q s b
. Vop=400V, Ves=13 V, Ip=0.5A,
D_jj nkec te + 27 + Iq Re=5.30Q
Table 6 Gate charge characteristics
Values . .
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
E_rc rm gmspac af_pec Qgs + -3 + 1A  |Vop=400V, Ip=0.5A, Vgs=0 to 10V
E_rcmbp gl af pec Qgd + 0,4 + 1A  |Vop=400V, Ip=0.5A, Vgs=0 to 10V
E_rc af pecrmr_j Qq + 2,1 + 1A |Vop=400V, Ip=0.5A, Vgs=0 to 10V
E_rc nj_rc_s tmjr_ec Vplateau + 3,1 + T Vop=400V, Ip=0.5A, Vgs=0 to 10V

) Copen is a fixed capacitance that gives the same stored energy as Coss While Vps is rising from 0 to 80% Vsrypss
2 Cou is a fixed capacitance that gives the same charging time as Coss while Vos is rising from 0 to 80% V(erjpss

Dyl_jB_r_Qfccr
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Table 7 Reverse diode characteristics

Values . .
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.

Bymbc dmpu_pb tmjr_ec Vsb + .,61 |+ T Ves=0V, Ir=0.5A, T=25°C
Pctcpgc pcamtepw ke trr + 77 + Iq Vr=400V, Ir=0.5A, dir/dt=100A/us
Pctcpgc pcamtcpw af_pec Qr + 1 + EA  |Vr=400V, Ir=0.5A, dir/dt=100A/us
Nc_1i pctepgce pcamtepw asppelr lrrm + 2,0 + ? Vr=400V, |r=0.5A, dir/dt=100A/us
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5 Electrical characteristics diagrams

Diagram 1: Power dissipation (Non FullPAK) Diagram 2: Max. transient thermal impedance (Non FullPAK)
30 10°
20
g 0
o 2
N
10 .
qilejc nsjqc
O 10-1
0 40 80 120 160 10° 10 10° 107 10
Tc [AC] tp [S]
Pwot=f(Tc) Zinsc =f(tp); parameter: D=t,/T
Diagram 3: Safe operating area (Non FullPAK) Tj=25AC Diagram 4: Safe operating area (Non FullPAK) Tj=80AC
10' 10"
10° 10°
< <
=) i=)
10" 10"
102 10
10° 10 102 103 10° 10 102 10°
Vos [V] Vos [V]
Io=f(Vbs); Tc=25 °C; D=0; parameter: t, Io=f(Vbs); Tc=80 °C; D=0; parameter: t,
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Diagram 5: Typ. output characteristics Tj=25AC

Diagram 6: Typ. output characteristics Tj=125AC
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Io=f(Vbs); T;i=25 °C; parameter: Vas

Io=f(Vbs); Ti=125 °C; parameter: Vas

Diagram 7: Typ. drain-source on-state resistance Diagram 8: Drain-source on-state resistance
10.0 9.0
8.5
9.5 8.0
7.5
9.0 70
8.5 6.5
6.0
8.0 55 764
g g oo
= 75 = 45 wn
o o
) 2 4.0
@ 7.0 o 3.5
3.0
6.5 25
6.0 2.0
1.5
0.5
5.0 0.0
0.0 0.5 1.0 1.5 2.0 2.5 -50 -25 0 25 50 75 100 125 150 175
Ip [A] T; [AC]
Rbsn)=f(Ip); T;=125 °C; parameter: Ves Rosen=f(T;); I0=0.4 A; Ves=13 V
Dyl_jB_r_Qfccr 8 Rev. 2.2, 2015-11-17
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Diagram 9: Typ. transfer characteristics Diagram 10: Typ. gate charge
45 10
4.0 03 A 9
/0. T
3.5 8
2..T
7
3.0
6
- 25 /3. A
< 2 4
= 3
- 20 >
4
1.5
3
1.0 2
0.5 1
0.0 0
0 2 4 6 8 10 0 2 4 6
Ves [V] Qgate [NC]
Ib=f(Vas); Vps=20V; parameter: T; Ves=f(Qgate); I0=0.5 A pulsed; parameter: Vpp
Diagram 11: Avalanche energy Diagram 12: Drain-source breakdown voltage
20 580
560
15
540
— 520
L]
2 ., =
— 0
2 g
w £ 500
>
480
5
460
0 440
0 25 50 75 100 125 150 175 -60 -20 20 60 100 140 180
T; [AC] T; [AC]
Eas=f(T;); 10=0.5 A; Vpp=50 V Verpss)=f(Tj); Ib=1 mA
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Diagram 13: Typ. capacitances Diagram 14: Typ. Coss stored energy
10* 0.80
0.70
10° 0.60
0.50
T =)
S 102 A S 0.40
®] 3
L
0.30
10° Amqq 0.20
Arq 0.10
10° 0.00
0 100 200 300 400 500 0 100 200 300 400 500
VDs [V] VDS [V]
C=f(VDs); Ves=0V; f=1 MHz Eoss=f(VDs)
Diagram 15: Forward characteristics of reverse diode
10'
< 10
10"
0.4 0.6 0.8 1.0 1.2 1.4
Vsp [V]
I==f(Vsp); parameter: T;
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6 Test Circuits

Table 8 Diode characteristics

Table 9 Switching times

Table 10 Unclamped inductive load

Dyl_jB_r_Qfccr 11 Rev. 2.2, 2015-11-17
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7 Package Outlines

Figure 1 Outline PG-TO 252, dimensions in mm/inches

Dyl_jB_r_Qfccr 12 Rev. 2.2, 2015-11-17
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Figure 2  Outline PG-TO 251, dimensions in mm/inches
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8 Appendix A

Table 11 Related Links

¢ |FX CoolMOS Webpage: www.infineon.com

e |IFX Design tools: www.infineon.com

Dyl_jB_r_Qfccr 14 Rev. 2.2, 2015-11-17


http://www.infineon.com/cms/en/product/promopages/designtools/index.html
http://www.infineon.com/cms/en/product/channel.html?channel=ff80808112ab681d0112ab6a628704d8
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Revision History

(NB3.P11.AC*(NS3.P11.AC

Revision: 2015-11-17, Rev. 2.2

Npctymsq Pctygyml

Pctigml |B_rc Qs hcarq &k _tmp af_lecq qglac j_gr pctygyml”

0,. 0./0+/0+.3 |Pcjc_qgc mddgl_j tcpggml

0,/ 0./1+.5+/4 |snb_rc m F_jmecl dpcc kmjb amknmslb

0,0 0./3+//+/5 |Snb_rcb mos_jgicb dmp qr_Ib_pb ep_bc $ snb_rcb n_ai_ec bp_ugle

We Listen to Your Comments

Any information within this document that you feel is wrong, unclear or missing at all? Your feedback will help us to continuously
improve the quality of this document. Please send your proposal (including a reference to this document) to:
erratum@infineon.com

Published by

Infineon Technologies AG

81726 M¢nchen, Germany

E 2015 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics. With
respect to any examples or hints given herein, any typical values stated herein and/or any information regarding the application
of the device, Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind, including without
limitation, warranties of non-infringement of intellectual property rights of any third party.

Information
For further information on technology, delivery terms and conditions and prices please contact your nearest Infineon
Technologies Office (www.infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in question,
please contact the nearest Infineon Technologies Office.

The Infineon Technologies component described in this Data Sheet may be used in life-support devices or systems and/or
automotive, aviation and aerospace applications 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, automotive, aviation and
aerospace 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.

Dyl_jB_r_Qfccr 15 Rev. 2.2, 2015-11-17



	Title page
	Description
	Table of Contents
	Maximum ratings
	Thermal characteristics
	Thermal characteristics DPAK, IPAK
	Electrical characteristics
	Static characteristics
	Dynamic characteristics
	Gate charge characteristics
	Reverse diode characteristics
	Electrical characteristics diagrams
	Electrical characteristics diagrams
	Electrical characteristics diagrams
	Electrical characteristics diagrams
	Test Circuits
	Package Outlines
	Appendix A
	Revision History
	Disclaimer

