Infineon SPPO7N60C3

technologies/ SPI07N60C3, SPA07N60C3
™ i

Cool MOS™ Power Transistor Vos @ Tymax| 650 | V

Feature | | Rbs(on) 0.6 Q

¢ New revolutionary high voltage technology I 73 A

¢ Ultra low gate charge

e Periodic avalanche rated PG-TO220FP PG-T0O262 PG-TO220

e Extreme dv/dt rated
¢ High peak current capability
e Improved transconductance

P-T0220-3:31

P-T(0220-3-1

e PG-TO-220-3-31;-3-111: 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 Eirr? lg

SPP0O7N60C3 PG-TO220-3 |Q67040-S4400 07N60C3 Gate

SPI0O7N60C3 PG-TO262 Q67040-S4424 07N60C3 o Source

SPAO7N60C3 PG-TO220FP | SP000216303 07N60C3 pin 3

Maximum Ratings

Parameter Symbol Value Unit
SPP_I SPA

Continuous drain current b A

Tc=25°C 7.3 7.3

Tc =100 °C 4.6 4.61)

Pulsed drain current, t, limited by Ty I puls 21.9 21.9 A

Avalanche energy, single pulse Eas 230 230 mJ

Ip=5.5A, Vpp=50V

Avalanche energy, repetitive fag limited by Tjmay® | Ear 0.5 0.5

Ip=7.3A, Vpp=50V

Avalanche current, repetitive fpr limited by Tinax IAR 7.3 7.3 A

Gate source voltage static Vs 120 120 Vv

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

Power dissipation, Tg =25°C Piot 83 32 w

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

Reverse diode dv/dt ©) dv/dt 15 V/ns
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Infineon SPP0O7N60C3
techno|ogies/ SPIO7N60C3, SPAO7N60C3
Maximum Ratings
Parameter Symbol Value Unit
Drain Source voltage slope dv/dt 50 V/ns
Vbs=480V,Ip=73A, Tj=125°C
Thermal Characteristics
Parameter Symbol Values Unit
min. | typ. | max.
Thermal resistance, junction - case Ringc - - 1.5 |KIW
Thermal resistance, junction - case, FullPAK Rinic Fp - - 3.9
Thermal resistance, junction - ambient, leaded RinJA - - 62
Thermal resistance, junction - ambient, FullPAK RihiA FP - - 80
SMD version, device on PCB: Rihia
@ 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
Electrical Characteristics, at Tj=25°C unless otherwise specified
Parameter Symbol Conditions Values Unit
min. | typ. | max.
Drain-source breakdown voltage V(BR)DSS Vgs=0V, Ip=0.25mA | 600 - - \%
Drain-Source avalanche Ver)DS | Yas=0V, Ip=7-3A - 700 -
breakdown voltage
Gate threshold voltage Vasith) | '0=3500A, Vgs=Vpg| 2.1 3 3.9
Zero gate voltage drain current | /pgg Vps=600V, V5g=0V, MA
T=25°C - 0.5 1
Tj=150°C - - 100
Gate-source leakage current Igss Vas=30V, Vpg=0V - - 100 |nA
Drain-source on-state resistance RDS(on) Vgs=10V, Ip=4.6A Q
T=25°C - 0.54 | 0.6
Tj=150°C - 1.46 -
Gate input resistance Rg f=1MHz, open drain - 0.8 -
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Infineon SPPO7N60C3

techno|ogies/ SPI0O7N60C3, SPA07N60C3
Electrical Characteristics, at T7; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Values Unit
min. | typ. | max.
Characteristics
Transconductance Ofs Vps22*Ip*Rps(on)max- - 6 - S
Ip=4.6A
Input capacitance Ciss Vgs=0V, Vpg=25V, - 790 - pF
Output capacitance Coss =1MHz - 260 -
Reverse transfer capacitance | C,gg - 16 -
Effective output capacitance,%)| Coery | Vas=0V. - 30 -
energy related Vpgs=0V to 480V
Effective output capacitance,)| Cyyr) - 35 -
time related
Turn-on delay time t(on) Vpp=380V, V5g=0/13V, - 6 - ns
Rise time k. Ip=7.3A, Rg=12Q, - 3.5 -
Turn-off delay time ta(off) T;=125°C - 60 100
Fall time k - 7 15
Gate Charge Characteristics
Gate to source charge Qys Vpp=480V, Ip=7.3A - 3 - nC
Gate to drain charge Qyd - 9.2 -
Gate charge total Qq Vpp=480V, Ip=7.3A, - 21 27
Vgs=0 to 10V
Gate plateau voltage Vplateau) | VDD=480V, Ip=7.3A - 5.5 - |V

0J-STD20 and JESD22

1Limited 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.

4Co(er) is a fixed capacitance that gives the same stored energy as Coss while Vps is rising from 0 to 80% Vpss.

5C0(tr) is a fixed capacitance that gives the same charging time as Cyss While Vpg is rising from 0 to 80% Vpgg.

6|SD<:|D’ di/dt<:400A/US, VDClInk:4OOV’ Vpeak<VBR, DSS’ Tj<Tj,maX'
Identical low-side and high-side switch.
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Infineon SPPO7N60C3
techno|ogies/ SPIO7N60C3, SPAO7N60C3
Electrical Characteristics
Parameter Symbol Conditions Values Unit
min. | typ. | max.
Inverse diode continuous Is Tc=25°C - - 7.3 |A
forward current
Inverse diode direct current, Ism - - 21.9
pulsed
Inverse diode forward voltage Vsp Ves=0V, [r=lg - 1 1.2 |V
Reverse recovery time - VR=480V, Ig=Ig , - 400 | 600 |ns
Reverse recovery charge Q dig/dt=100A/ps - 4 - uC
Peak reverse recovery current krm - 28 - |A
Peak rate of fall of reverse dip/dt | T=25°C - 800 - |Alps
recovery current
Typical Transient Thermal Characteristics
Symbol Value Unit |Symbol Value Unit
SPP_I SPA SPP_I SPA
Rin1 0.024 0.024 KIW | Cin1 0.00012 0.00012 |[Ws/K
Rino 0.046 0.046 Cih2 0.0004578 | 0.0004578
Rins 0.085 0.085 Cihs 0.000645 | 0.000645
Riha 0.308 0.195 Cina 0.001867 | 0.001867
Rins 0.317 0.45 Cins 0.004795 | 0.007558
Rine 0.112 2.511 Cine 0.045 0.412
T R Ry Te.., EXternalHeatsink
| Prot(t) - ———L 19— 7]
i ; Tom Tow Tow | %__E ?
| + Tamb
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1 SPP0O7N60C3
!eI!!!cI]oeg(ws/ SPIO7N60C3, SPAO7N60C3
1 Power dissipation 2 Power dissipation FullPAK
Pt =f(Tc) Pt =f(Tc)
100 SPP0O7N60C3 34
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3 Safe operating area

100 120 °C 160

Ib=f(Vps)
parameter : D=0, Tc=25°C
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4 Safe operating area FullPAK

Ib =f(Vps)
parameter: D =0, Tc = 25°C
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Infineon
echno Ogy

SPPO7N60C3
SPIO7N60C3, SPA07N60C3

5 Transient thermal impedance

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

10"
K/W
10° Zall
Q I
£ ] 7
N >f’
=11 1
107" gl
D=05
A D=0.2
=il 4 D=0.1
= X D =0.05
il By [ {[[IFD = 0.02
10° . = HeD = 0.01
HHE-single pulse
/
102
107 10°% 10° 10* 1073 s
— b

7 Typ. output characteristic
Ib =f(Vpg); T=25°C
parameter: {, = 10 s, Vgg

24 ‘
20v :;
A 1ov % 7v |
8Vv %
-
16 / 6,5V
[m)]
L  —
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T 8 5,5V
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6 Transient thermal impedance FullPAK

Zingc = f(ty)
parameter: D = t,/t

10"
K/W
100 g
o H
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8 Typ. output characteristic
Ib =f(Vpg); Tj=150°C
parameter: {, = 10 s, Vgg
13
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Infineon
echno Ogy

SPPO7N60C3
SPIO7N60C3, SPA0O7N60C3

9 Typ. drain-source on resistance

Rps(ony=f(/p)
parameter: T=150°C, Vgg

10 ‘
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45V
8
=
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n
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3
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11 Typ. transfer characteristics

Ib=f(Vgs ); Vbs22 X Ip X Rps(on)max
parameter: {, = 10 ps

24
A

20 25°C

18 l
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10 Drain-source on-state resistance

Rps(on) = f(T))
parameter: Ip =4.6 A, Vgg =10V

SPP0O7N60C3

Q

2.8

24

Rbs(on)

2

1.6

1.2

-
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04 T
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12 Typ. gate charge

Vas = f (Qaate)
parameter: Ip = 7.3 A pulsed

6 SPPO7N60C3
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Infineon
echno Ogy

SPPO7N60C3
SPIO7N60C3, SPA0O7N60C3

13 Forward characteristics of body diode

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

10 2 _SPPO7N60C3
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— » Vsp
15 Typ. switching time
t=1f(Rg), inductive load, Tj=125°C
par.: Vpg=380V, V5g=0/+13V, In=7.3 A
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14 Typ. switching time
t=1f(Ip), inductive load, T=125°C
par.: Vpg=380V, V5g=0/+13V, Rg=12Q

90
ns AN
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td(off
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0
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16 Typ. drain current slope
di/dt = f(Rg), inductive load, T; = 125°C
par.: Vpg=380V, V5g=0/+13V, Ip=7.3A

3000
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1500 \
\ \ di/dt(on)

1000 \ \
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.

500 \\\~\
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Infineon
echno Ogy

SPPO7N60C3
SPIO7N60C3, SPA07N60C3

17 Typ. drain source voltage slope
dv/dt = f(Rg), inductive load, Tj=125°C
par.: Vpg=380V, V55=0/+13V, Ip=7.3A

100
Vins

IR
SRR
RERUAN
T . \ \\ dv/dt(on)
30 \ \

NN

dv/dt

20 ~ ™
\ \
dv/dt(off) ~—
10—
0
0 20 40 60 80 Q 120

19 Typ. switching losses
E = f(Rg), inductive load, Tj=125°C
par.: Vpg=380V, V5g=0/+13V, Ip=7.3A

02 *) Egp includes SDP06S60
mWs diode commutation losses.
0.16
0.14 //
w /|
0.12 Y v
0.1 /’ ///
Eoff /
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0.06 // /’/
/ / Eon
0.04 /’ e
0.02 /‘/
4
0
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18 Typ. switching losses
E = f(Ip), inductive load, Tj=125°C
par.: Vpg=380V, Vg55=0/+13V, Rg=12Q

0.025

*) Egp includes SDP06S60
diode commutation losses.

/
/

- %
%

T 0.01 Eoff /

0.005 ////

20 Avalanche SOA

Iar = f(taR)
par.: Tj< 150 °C

A

\ Ti(START)™2

\ [

>
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Infineon SPP0O07N60C3
technologies/ SPI07N60C3, SPA07N60C3
21 Avalanche energy 22 Drain-source breakdown voltage
Eps =1(T) Vierypss = (7))
par..Ip=55A, Vpp=50V
260 720 SPP0O7N60C3
mJ
Vv
220 \\
200 ® 680
@ /
‘2 180 S 660 //
w160 = //
\ 640 /
140 \ //
120 /
T o \ T 620 //
80 \\ 600 //
60 \ d
580 //
40
2 560 //
0 \ 540
20 40 60 80 100 120 °C 160 -60 -20 20 60 100 C 180
— T — T
23 Avalanche power losses 24 Typ. capacitances
Par = f(f) C=1(Vps)
parameter: Epog=0.5mJ parameter: Vgg=0V, =1 MHz
500 10*
pF
w  Gos |
1034
4 \
< |
% 300 O \
102 \
T 200 T "‘\ ~~ s |
\
10" \ I
= Cre |
100 il
Ay
0 7 — 1 5 6 10°
10 10 MHz 10 0 100 200 300 400 v 600
— f —» Vps
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; SPPO7N60C3
tIer! !:!pl?g(m/ SPIO7N60C3, SPA07N60C3

25 Typ. C,ss stored energy
Eoss=f(VDs)

55
uJ /

4.5 /r
3.5 /

Eoss
N

T B /

1.5 /

0.5

|V
di it f =f +f
F rr§ F
/ er:QS +QF
?rr
||IF - fs — - |--—— {F —--
f
x L0 0% 1
”’" di st |v
90% ) §
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PG-T0220-3-1, PG-TO220-3-21 : Outline
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o MILLIMETERS INCHES _
MIN MAX MIN MAX DOCUMENT NO.
A 430 457 0.160 0.180 Z8B00003318
Al 117 1.40 0.046 0.055
A2 2.15 272 0.085 0.107 scALE 0
b 0.65 0.86 ‘ 0.026 0.034
bi 0.95 140 ‘ 0.037 0.055 25
b2 0.95 115 0.037 0.045
b3 0.65 1.15 ‘ 0.026 0.045 ? 2i5
c 0.33 0.50 0.013 0.024 — N
D 14.81 15.95 0.583 0.628
= =il e I aer EUROPEAN PROJECTION
D2 12.19 13.10 0.480 0516
E .70 10.36 ‘ 0.382 0.408
E1 6.50 8.60 ‘ 0.256 0.339 (@)
e 254 0.100
el 508 ‘ 0.200
N 3 3 ISSUE DATE
H1 5.90 6.90 0.232 0.272 23-08-2007
L 13.00 14 .00 | 0512 0551
L1 - 4.80 - 0.189 REVISION
2P 3.60 389 0142 0.153 _ is
Q 2.60 3.00 0.102 0.118
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tIer! !![‘lgg(m/ SPIO7N60C3, SPA0O7N60C3

PG-T0O220-3-31/3-111 Fully isolated package (2500VAC; 1 minute)

F A
aP Al
/——{{p|u_355@|B|A@|
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= | AR =
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|
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T :
b2 | | L
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ELE I 0L i
|
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I
|
|
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4 |03810D B[ A@D ]
o MILLIMETERS INCHES REF ERENCE
MIN MAX MIN MAX b
A 4.55 4.85 0.179 0.191
Al 2.55 2.85 0.100 0.112 sCALE U
A2 2.42 2.72 0.095 0.107
b 0.65 0.85 0.026 0.093 i
b1 0.95 133 0.037 0.052
b2 0.95 151 0.037 0.059 ¢ 25
b3 0.65 133 0.026 0.052 .
b4 0.65 1.51 0.026 0.059
£ 040 0:63 0.016 0025 EUROFEAN PROJECTION
D 15.5 16.15 0.624 0.636
D1 9.53 9.83 0.375 0.387 a
E 10.35 10.65 0407 0419 - __ -
° 2.54 0.100 i
&1 5.08 0.200 ]
N 3 3 ISSUE DATE
H 2945 29.75 1.159 1171 PR
L 13.45 13.75 0.530 0.541
L1 3.15 3.45 0.124 0.136 FILE
P 2.95 3.20 0.116 0.126 TO220 2
Q 3.15 3.50 0.124 0.138
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PG-TO-262-3-1/PG-T0262-3-21 (1>-PAK)

B o
E :
o4
—d
—
= [Zhi—
o
pm
E1
|
h —
b1 —
E b I C
1 [0.25.@[6]A@]
REFERENCE
JEDEC TO262
= MILLIMETERS INCHES 0
MIN MAX MIN MAX
A 4.300 4572 0.169 0.180
Al 2.150 2718 0.085 0.107
b 0.650 0.864 0.026 0.034 0
bl 0.635 1.400 0.025 0.055 Emm
c 0.330 0.600 0.013 0.024
D 8.509 9.450 0.335 0.372
D1 6.900 Z 0.272 2
E 9,700 10.363 0.382 0.408
El 6.500 8.600 0.256 0.339
e 2.540 0.100
el 5060 0:200 ISSUE DATE
N 3 3 05-05-2006
L 13.000 14.000 0.512 0.551
L1 . 4.800 . 0.189 FILE
L2 = 1.727 P 0.068 T0262_1
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Published by

Infineon Technologies AG
81726 Miinchen

Germany

© Infineon Technologies AG 2006
All Rights Reserved.

Attention please!
The information herein is given to describe certain components and shall not be considered as warranted
characteristics.

Terms of delivery and rights to technical change reserved.

We hereby disclaim any and all warranties, including but not limited to warranties of non-infringement,
regarding circuits, descriptions and charts stated herein.

Infineon Technologies is an approved CECC manufacturer.

Information
For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office in Germany or our Infineon Technologies Reprensatives worldwide (see address list).

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

Infineon Technologies Components may only be used in life-support devices or systems 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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