Infineon SPP20N60C3

technologies/ SPI20N60C3, SPA20N6003
Cool MOS™ Power Transistor Vps @ Tymax| 650 | V
Feature

RbS(on) 019 | Q
Ib 207 | A

¢ New revolutionary high voltage technology

 Worldwide best Rpgon) in TO 220
¢ Ultra low gate charge PG-TO220FP PG-TO262 PG-TO220

¢ Periodic avalanche rated
e Extreme dv/dt rated

e High peak current capability prommsa

e Improved transconductance

e PG-TO-220-3-31: Fully isolated package (2500 VAC; 1 minute)
* Pb-free lead plating; RoHS compliant

* Qualified according to JEDEC for target applications

Type Package Ordering Code Marking Birr? ‘2

SPP20N60C3 PG-T0O220 Q67040-S4398 20N60C3 Gate

SPI20N60C3 PG-TO262 | Q67040-S4550  |20N60C3 pin 1

SPA20N60C3 | PG-TO220FP [SP000216354  |20N60C3 Soue

Maximum Ratings

Parameter Symbol Value Unit
SPP_I SPA

Continuous drain current b A

Tc=25°C 20.7 20.71)

Tc=100°C 13.1 13.11)

Pulsed drain current, t, limited by Tiyax Ib puls 62.1 62.1 A

Avalanche energy, single pulse Eas 690 690 mJ

Ip=10A, Vpp=50V

Avalanche energy, repetitive fag limited by Tjmax® | Ear 1 1

Ip=20A, Vpp=50V

Avalanche current, repetitive tpg limited by Tjnax IAR 20 20 A

Gate source voltage static VGs +20 120 V

Gate source voltage AC (f >1Hz) Vis +30 +30

Power dissipation, T = 25°C Piot 208 34.5 w

Operating and storage temperature Ti\ Tstq -55...+150 °C

Reverse diode dv/dt /) dv/dt 15 Vins
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i SPP20N60C3
!ell!:lggg(ms/ SPI20N60C3, SPA20N60C3
Maximum Ratings
Parameter Symbol Value Unit
Drain Source voltage slope dv/dt 50 V/ns

Vps =480V, Ip=20.7 A, T;= 125 °C

Thermal Characteristics

Parameter Symbol Values Unit
min. | typ. | max.

Thermal resistance, junction - case Rinac - - 0.6 |KW

Thermal resistance, junction - case, FullPAK Rinic Fp - - 3.6

Thermal resistance, junction - ambient, leaded Rihia - - 62

Thermal resistance, junction - ambient, FullPAK RihuA FP - - 80

SMD version, device on PCB: Rina

@ min. footprint - - 62

@ 6 cm2 cooling area 3) - 35 -

Soldering temperature, wavesoldering Tsold - - 260 |°C

1.6 mm (0.063 in.) from case for 10s 4)

Electrical Characteristics, at T;=25°C unless otherwise specified

Parameter Symbol Conditions Values Unit
min. | typ. | max.

Drain-source breakdown voltage | V(gr)pss| Ves=0V. Ip=0.25mA | 600 - - \%

Drain-Source avalanche VBR)DS | VGs=0V, Ip=20A - 700 -

breakdown voltage

Gate threshold voltage Ves(h) |/D=1000uAVGs=Vpg 2.1 3 3.9

Zero gate voltage drain current | /pgg Vps=600V, Vgg=0V, MA
Tj=25°C - 0.1 1
T;=150°C - - 100

Gate-source leakage current Igss Vgs=30V, Vpg=0V - - 100 |nA

Drain-source on-state resistance | Rpg(on) | Ves=10V, p=13.1A Q
Tj=25°C - 0.16 | 0.19
Tj=150°C - 0.43 -

Gate input resistance Rg f=1MHz, open drain - 0.54 -
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Infineon SPP20N60C3

techno|ogies/ SPI20N60C3, SPA20N60C3
Electrical Characteristics
Parameter Symbol Conditions Values Unit
min. | typ. | max.

Transconductance Ofs Vps22*Ip*RDS(on)max: - 17.5 - S
Ip=13.1A

Input capacitance Ciss Vgs=0V, Vpg=25V, - 2400 - pF

Output capacitance Coss f=1MHz - 780 -

Reverse transfer capacitance |C,gg - 50 -

Effective output capacitance,® | Cyer) | Vs=0V. - 83 -

energy related Vps=0V to 480V

Effective output capacitance,®)| Cq ) - 160 -

time related

Turn-on delay time t(on) Vpp=380V, Vgg=0/13V, - 10 - ns
Ip=20.7A,
Rg=3.6Q, Tj=125°C

Rise time t, - 5 -

Turn-off delay time td(off) - 67 100

Fall time t; - 4.5 12

Gate Charge Characteristics

Gate to source charge Qgs Vpp=480V, Ip=20.7A - 11 - nC

Gate to drain charge Qgd - 33 -

Gate charge total Qq Vpp=480V, Ip=20.7A, - 87 114
Vgs=0 to 10V

Gate plateau voltage Vplateau) | VYDD=480V, Ip=20.7A - 5.5 - |V

0J-STD20 and JESD22

TLimited only by maximum temperature

2Repetitve avalanche causes additional power losses that can be calculated as Pay=Ear*f.

3Device on 40mm*40mm*1.5mm epoxy PCB FR4 with 6cm? (one layer, 70 um thick) copper area for drain
connection. PCB is vertical without blown air.

4Soldering temperature for TO-263: 220°C, reflow

5C

o(er) is a fixed capacitance that gives the same stored energy as Cyss While Vpg is rising from 0 to 80% Vpgs.

GCO(tr) is a fixed capacitance that gives the same charging time as Coss while Vps is rising from 0 to 80% Vpss.

7ISD<=ID, di/dt<=400A/us, Vpcjink=400V, Veak<VRR, Dss, Tj<Tjmax- Identical low-side and high-side switch.
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techno|ogies/ SPI20N60C3, SPA20N60C3
Electrical Characteristics
Parameter Symbol Conditions Values Unit
min. | typ. | max.
Inverse diode continuous Is Tc=25°C - - 20.7 |A
forward current
Inverse diode direct current, lsm - - 62.1
pulsed
Inverse diode forward voltage Vsp Ves=0V, Ig=lg - 1 1.2 |V
Reverse recovery time tyr VR=480V, [¢=lg , - 500 800 |ns
Reverse recovery charge Qnr dig/dt=100A/us - 11 - puC
Peak reverse recovery current lrrm - 70 - A
Peak rate of fall of reverse dip/dt | T=25°C - 1400 - |Alus
recovery current
Typical Transient Thermal Characteristics
Symbol Value Unit | Symbol Value Unit
SPP_| SPA SPP_I SPA
Rin1 0.00769 0.00769 |K/W | Cin1 0.0003763 | 0.0003763 |Ws/K
Rino 0.015 0.015 Ciho 0.001411 0.001411
Rin3 0.029 0.029 Cih3 0.001931 0.001931
Rina 0.114 0.163 Ciha 0.005297 0.005297
Rins 0.136 0.323 Cins 0.012 0.008453
Rine 0.059 2.526 Cihs 0.091 0.412
E T, R Rinn i Tease External Heatsink
TITTTTUL
i TCth1 TCth2_ _TCth,n i A —J: L _I _¢|
| i Tamb
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1 SPP20N60C3
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1 Power dissipation 2 Power dissipation FullPAK
Pt =f(Tc) Ptot = f(Tc)
240 SPP20N60C3 35
W \

200 \

180 N
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160 \
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3 Safe operating area 4 Safe operating area FullPAK
Ib=f(Vps) Ib =f(Vps)
parameter: D=0, Tc=25°C parameter: D=0, T¢c = 25°C
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5 Transient thermal impedance

Zingc = f(tp)
parameter: D = {,/T

10°
K/W i
=
10 ! /:E
. +
g =
N )
A
10 2CHTIAC LD =05
= 7 = D=0.2
1D =0.1
—'D=0.05
—D =0.02
107 / D =0.01
F Ersingle pulse
ya u
104
107 10° 107° 10* 102 10?% ¢

7 Typ. output characteristic
ID = f(VDS); Tj=25°C
parameter: {, = 10 ps, Vgg

80 ‘
20V \7/
A 10V :,/
8V /’
v
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6 Transient thermal impedance FullPAK

Zingc = f(tp)
parameter: D = t/t

10"
K/W
bgs’
10° Sesii= et
O = 1
E_, =& A
N H
/:
10" g
/
T |
/
1024 .
single pulse
10° 6 5 4 3 2 El 1
10° 10° 10™* 107 107 10 s 10
8 Typ. output characteristic
ID = f(VDS); Tj=150°C
parameter: {, = 10 ps, Vgg
45 [T
A 20V T
10V = =
M
35 7a 6V
7
A
/P
o % A
= 7
25 5.5V
/
20
5V
° T
10 4.5V
5
0

0 2 4 6 8 10 12 14 16 18 20 2. V 25

—» Vps
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Infineon SPP20N60C3

technologies/ SPI20N60C3, SPA20N6003
9 Typ. drain-source on resistance 10 Drain-source on-state resistance
Rps(ony=f(/p) Rps(on) = f(T))
parameter: Tj=150°C, Vgg parameter: Ip = 13.1 A, Vgg =10V
SPP20N60C3
1.5
Q Q
1.3 0.9
g 1.2 %\ 08
S S
ke 1.1 j\gv Qf:g 07
! 5V 06
0.9 gév
0.8 6.5V oe ,
o I AZOV 0.4 7
06 }// // 0.3 /}/
%/ 98% - _~
05 // é/ 02 =
j _/% /—‘////
04" == 0.1
0'30 5 10 15 20 25 30 A 40 960 -20 20 60 100 °C 180
— » b — Tj
11 Typ. transfer characteristics 12 Typ. gate charge
Ib=f(VGs ); Vbs2 2 X Ip X Rps(on)max Ves = f (Qgate)
parameter: {, = 10 us parameter: Ip = 20.7 A pulsed
80 6 SPP20N60C3
/
A / v /.
/ /
25°C f
60 12 ///
%) //
02V
o 5 / S 10 Di;j’VXA 0.8 Viog ok
/
40 // =+ 8 //
/
T %0 150°C | T . /4
/
20 / 4
// /
10 4 2 /
/7 /
//
00 1 2 3 4 5 6 7 V 9 00 20 40 60 80 100  he 140
—» Vgs — QGate
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13 Forward characteristics of body diode

Ir=f(Vsp)
parameter: TJ ,tp=10 ps

10 2 _SPP20N60C3
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15 Typ. switching time

t=f(Rg), inductive load, T;=125°C
par.: Vpg=380V, V5g=0/+13V, Ip=20.7 A
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14 Typ. switching time
t = f(Ip), inductive load, T=125°C
par.: VDS=380V, VGS=0/+13V, RG=36Q
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16 Typ. drain current slope
di/dt = f(Rg), inductive load, T; = 125°C
par.: Vps=380V, Vgg=0/+13V, In=20.7A
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17 Typ. drain source voltage slope
dv/dt = f(Rg), inductive load, T; = 125°C
par.: Vpg=380V, Vgg=0/+13V, Ip=20.7A

150 \
Vins \ dv/dt(off)
100

NN

dv/dt

50 N dvidt(on)
25 \\
e~
\\:
0

19 Typ. switching losses
E = f(Rg), inductive load, T{=125°C
par.: Vpg=380V, V5g=0/+13V, In=20.7A

04 *) Eon includes SDP06S60 diode 4
mWs commutation losses /
0.3 4
Eoff /
w 025 /

ol | A 7
yamyd

0.1 / 7
/
0.05 ////
d
0
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18 Typ. switching losses
E = f(Ip), inductive load, T;=125°C
par.: VDS=380V, VGS=0/+13V, RG=36Q

0.08

*) Eon includes SDP06S60 diode
commutation losses

mWs /

0.06 /
w 0.05 4
Eoff /

0.04 /
T 0.03 /
Eon* /

/ 1
0.02 / =
/ /
0.01
/
0

0 3 6 9 12 15 A 21

20 Avalanche SOA

Iar = f(taR)
par.: Tj< 150 °C

20 =
\ M
A
Tj

o
<
(Start)=25°C
10
5 Tj(Start)=125°C
\ \
\
\\
~ N
0 3 2 K 0 1 2 4
10 10 10 10 10 10 us 10

— » AR

2018-02-12



Infineon SPP20N60C3
technologies/ SPI20N60C3, SPA20N6003
21 Avalanche energy 22 Drain-source breakdown voltage
Eps =1(T)) Ver)pss = f(T))
par.: Ip=10A, Vpp =50V
SPP20N60C3
750 720
mJ
\ Y
600 \ 0 680
550 \ 8 /
@9 500 \ 3 660 /
& \ S /
450 \ //
400 \ 640 /
350 ‘\ 620 /
T 300 T /
250 \\ 600 ///
200 \\ y4
150 AN 580 v/
100 \\ 560 /
50 N /
"~ 540
20 40 60 80 100 120 °C 160 -60 -20 20 60 100 °C 180
— TJ — TJ
23 Avalanche power losses 24 Typ. capacitances
Par =f(f) C=f(Vps)
parameter: Epg=1mJ parameter: Vgg=0V, =1 MHz
500 10°
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25 Typ. C,s stored energy
Eoss=f(VDs)
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Definition of diodes switching characteristics
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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