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SPP17N80C3, SPB17N80C3

Cool MOS™ Power Transistor
Feature

 Worldwide best Rpggn) in TO 220

Final data SPA17N80C3
Vbs 800 vV
RDS{GH] 0.29 Q
« New revolutionary high voltage technology Io 17 A
P-TO220-3-31 P-TO263-3-2  P-TD220-3-1

« Ultra low gate charge

« Periodic avalanche rated
+ Extreme dv/df rated

 Ultra low effective capacitances
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« Improved transconductance

e P-TO-220-3-31: Fully isolated package (2500 VAC; 1 minute)

Type Package Ordering Code | Marking E{f ‘2

SPP17N80C3 P-TO220-3-1 | Q67040-54353 17N80C3 Gate

SPB17N80C3 P-TO263-3-2 | Q67040-54354 17N80C3 pin ]

SPA17N80C3 | P-T0O220-3-31 | Q67040-S4441 | 17N80C3 oouee

Maximum Ratings

Parameter Symbol Value Unit
SPP_B SPA

Continuous drain current In A

Te=25°C 17 171)

Tc =100°C 1 111

Pulsed drain current, £, limited by Tjmax Ip puls 51 51 A

Avalanche energy, single pulse Eas 670 670 mJ

In=3.4A, Vpp=50V

Avalanche energy, repetitive tag limited by Tima,® | Ear 0.5 0.5

In=17A, Vpp=50V

Avalanche current, repetitive fog limited by Tipax Iar 17 17 A

Gate source voltage ) V;;S +20 +20 v

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

Power dissipation, T = 25°C Piot 208 42 W

Operating and storage temperature Ti. Tstg -55...+150 °C
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SPP17N80C3, SPB17N80C3

technalogies Final data SPA17N80C3
Maximum Ratings
Parameter Symbol Value Unit
Drain Source voltage slope dvidt 50 Vins
Vps =640V, Ip=17A, Tj=125°C
Thermal Characteristics
Parameter Symbol Values Unit

min. | typ. | max.

Thermal resistance, junction - case Rinac - - 06 |KW
Thermal resistance, junction - case, FullPAK Riac re| - - 3.6
Thermal resistance, junction - ambient, leaded Rinaa - - 62
Thermal resistance, junction - ambient, FullPAK Ryua re | - - 80
SMD version, device on PCB: Rinua
@ min. footprint - - 62
@ 6 cmZ2 cooling area 3) - 35 -
Soldering temperature, 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 | Vigr)pss| Yes=0V. Ip=0.256mA | 800 - - \Y

Drain-Source avalanche Vier)ps | Ves=0V. Ip=17A - 870 -

breakdown voltage

Gate threshold voltage Vesih) | Ip=1000pA, Vgs=Vp| 2.1 3 3.9

Zero gate voltage drain current | Ipgs Vpg=800V, Vgg=0V, pA
Tj=25°C - 0.5 25
Tj=150°C - - 250

Gate-source leakage current lass Vag=20V, Vpg=0V - - 100 |nA

Drain-source on-state resistance | Rpg(on) | Yes=10V. Ip=11A Q
Tj=25°C - 0.25 | 0.29
Tj=150°C - 0.78 -

Gate input resistance Rg f=1MHz, open drain - 0.7 -




Electrical Characteristics

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

Transconductance Ofs Vps=2*In*Rps(on)max: - 15 - 18
Ip=11A

Input capacitance Ciss Vgs=0V. Vpg=25V, - 2320 - |pF

Output capacitance Coss f=1MHz - 1250 -

Reverse transfer capacitance |Cg - 60 -

Effective output capacitance 5 | Coeny | Vas=0V. - 59 -

energy related Vpg=0V to 480V

Effective output capacitance ) Cotr) - 124 -

time related

Turn-on delay time td(on) Vpp=400V, Vgg=0/10V, - 25 - |ns

Rise time t; Ip=17A, - 15 -

Turn-off delay time ta(off) Rg=4.70Q, Tj=125°C - 72 82

Fall time t - 6 9

Gate Charge Characteristics

Gate to source charge Qgs Vpp=640V, Ip=17A - 12 - |nC

Gate to drain charge Qqd - 46 -

Gate charge total Qg Vpp=640V, Ip=1T7A, - 91 177
Vgs=0 to 10V

Gate plateau voltage Viplateau) | YDD=B40V, Ip=17A - 6 - |V

1Limited only by maximum temperature
2Rvap-letih.rt-. avalanche causes additional power losses that can be calculated as Py, =Ear‘f.

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

4spldering temperature for TO-263: 220°C, reflow
ECD:EH is a fixed capacitance that gives the same stored energy as Coss while Vs is rising from 0 to 80% Vpgs.

"511,'.]:,:“:I is a fixed capacitance that gives the same charging time as Cgg while Vpg is rising from 0 to 80% Vpzs.



Electrical Characteristics

Parameter Symbol Conditions Values Unit
min. | typ. | max.
Inverse diode continuous Ig Te=25°C - - 17 A
forward current
Inverse diode direct current, Ism - - 51
pulsed
Inverse diode forward voltage Vsp Vigg=0V, lg=lg - 1 12 |V
Reverse recovery time - V=400V, k=lg, - 550 - |ns
Reverse recovery charge Qrr dig/dt=100A/ps - 15 - ucC
Peak reverse recovery current lerm - 51 - A
Peak rate of fall of reverse di/df | Tj=25°C - 1200 - |Alps
recovery current
Typical Transient Thermal Characteristics
Symbol Value Unit | Symbol Value Unit
SPP_B SPA SPP_B SPA
Rin1 0.00812 0.00812 |KW | Gpq 0.0003562 | 0.0003562 |Ws/K
Rinz 0.016 0.016 Cihz 0.001337 | 0.001337
Rina 0.031 0.031 Ciha 0.001831 0.001831
Rina 0.114 0.16 Ciha 0.005033 | 0.005033
Rins 0.135 0.324 Cihs 0.012 0.008657
Ring 0.059 2.522 Cine 0.092 0.412
T, Ry Rynn i ! feage CXternal Heatsink

Piot(t)




1 Power dissipation
Piﬂt = f{Tc}
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3 safe operating area
Ib=f{ Vps)
parameter : D=0, Tp=25"C
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§ Transient thermal impedance

Zypgc = ftp)
parameter: D = £,/T
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2 Power dissipation FullPAK
Pm| = :I"[T,:}
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4 Safe operating area FullPAK

Ip = f{Vps)
parameter: D=0, To = 25°C
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& Transient thermal impedance FullPAK
Zyac = fity)
parameter: D = £/t
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T Typ. output characteristic 8 Typ. output characteristic

In = f(Vpg) Tj=25°C Ip = f{Vpg): T=150°C
parameter: {; = 10 ps, Vs parameter: t, = 10 ps, Vigs
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9 Typ. drain-source on resistance 10 Drain-source on-state resistance
Rps(on=flin) Rpsien) = f(T})
parameter: T=150°C, Vg parameter : ip =11 A, Vg =10V
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11 Typ. transfer characteristics 12 Typ. gate charge
b= f( Vs ) Vo2 2 X Ip x Rpgianjmax Vas = f (Qzate)
parameter: f; = 10 ps parameter: I = 17 A pulsed
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13 Forward characteristics of body diode 14 Avalanche SOA

I = f(Vsp) log = f(tag)
parameter: Tj,tp=1ﬂ ps par.: rjs15|:|°c
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15 Avalanche energy 16 Drain-source breakdown voltage
Eps=1(T)) Viermjpss = f(T))
par.: lp=34 A Voo =50V
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17 Avalanche power losses 18 Typ. capacitances
Pog =f(f) C=f({Vps)
parameter: Epg=0.5m. parameter: Vzg=0V, =1 MHz
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19 Typ. C,.. stored energy

Egss=fiVps)
18
ud / Definition of diodes switching characteristics
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All metal surfaces tin plated, except area of cut.
Metal surface min. x=7.25, y=12.3
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P-TO-220-3-31 (FullPAK)
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