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Manufacturer Product Number:
FDP8874

Series:

PowerTrench®

FET Type:

N-Channel

Drain to Source Voltage (Vdss):

30V

Drive Voltage (Max Rds On, Min Rds On):

4.5V, 10V

Vgs(th) (Max) @ Id:

2.5V @ 250pA

Vgs (Max):

+20V

FET Feature:

Operating Temperature:
-55°C ~ 175°C (T))
Supplier Device Package:
TO-220-3

Base Product Number:

FDP88

Environmental & Export classification

RoHS Status:
ROHS3 Compliant
REACH Status:
REACH Unaffected
HTSUS:

8541.29.0095

Manufacturer:

onsemi

Product Status:

Obsolete

Technology:

MOSFET (Metal Oxide)

Current - Continuous Drain (Id) @ 25°C:
16A (Ta), 114A (Tc)

Rds On (Max) @ Id, Vgs:

5.3mOhm @ 40A, 10V

Gate Charge (Qg) (Max) @ Vgs:
72nC@10V

Input Capacitance (Ciss) (Max) @ Vds:
3130 pF@ 15V

Power Dissipation (Max):

110W (Tc)

Mounting Type:

Through Hole

Package / Case:

TO-220-3

Moisture Sensitivity Level (MSL):
1 (Unlimited)

ECCN:

EAR99

DiGi is a global authorized distributor of electronic components.



FDP8874 onsemi MOSFET N-CH 30V 16A/114A TO220-3

ON Semiconductor®

FDP8874

N-Channel PowerTrench® MOSFET
30V, 114A, 5.3mQ Features

General Description " fos(on) = 5-3MO Ves = 10V, Ip = 40A

This N-Channel MOSFET has been designed specifically to * Tps(on) = 6.6mQ Vgs = 4.5V, Ip =40A

improve the overall efficiency of DC/DC converters using
either synchronous or conventional switching PWM
controllers. It has been optimized for low gate charge, low "Ds(oN)
Ibs(on) and fast switching speed.

* High performance trench-technology for extremely. low.

* Low gate charge
Applications

* DC/DC converters

» High power and current handling capability

« RoHS Compliant

(FLANGE) Y/ D
DRAIN ’ /"i SOURCE
|_, DRAIN
GATE G
TO-220AB S
FDP SERIES
MOSFET Maximum Ratings 7¢=25°C unless otherwise noted
Symbol Parameter Ratings Units

Vpss Drain to Source Voltage 30 \Y
Vas Gate to Source Voltage 20 \Y

Drain Current

Continuous (T =25°C, Vgg = 10V) (Note 1) 114 A
Ip Continuous (T¢'= 25°C, Vg = 4.5V) (Note 1) 102 A

Continuous (T, =25°C, Vgg = 10V, with Rgja = 62°C/W) 16 A

Pulsed Figure 4 A
Exs Single Pulse Avalanche Energy (Note 2) 105 mJ
b Power dissipation 110 w

b Derate above 25°C 0.73 wi/°cC

T3, Tste Operating and Storage Temperature -55t0 175 °c
Thermal Characteristics
Rgic Thermal Resistance Junction to Case TO-220 1.36 °c/w
Rgia Thermal Resistance Junction to Ambient TO-220 ( Note 3) 62 °c/w

Package Marking and Ordering Information

Device Marking Device Package Reel Size Tape Width Quantity
FDP8874 FDP8874 TO-220AB Tube N/A 50 units
©2008 Semiconductor Components Industries, LLC. Publication Order Number:

June-2024, Rev. 2 FDP8874/D
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FDP8874 onsemi

MOSFET N-CH 30V

1T6A/114A TO220-3

Electrical Characteristics T¢ = 25°C unless otherwise noted

Symbol

| Parameter

Test Conditions

| Min | Typ | Max |Units

Off Characteristics

Byvpss Drain to Source Breakdown Voltage Ip = 250pA, Vg = 0V 30 - - \
. VDS =24V - - 1

Ipss Zero Gate Voltage Drain Current 5 HA

Vgs = OV |Tc = 150°C - - 250
Igss Gate to Source Leakage Current Vgs = 20V - - +100 nA
On Characteristics
VasH) Gate to Source Threshold Voltage Vgs = Vps. Ip = 250pA 1.2 - 25 \Y

Ip = 40A, Vgg = 10V - 0.0036 | 0.0053
"Ds(ON) Drain to Source On Resistance :D - 282 xGS - Alloiy - [00045]0.0066 |

D= » VGS = ) R

T, = 175°C 0.0062 | 0.0090
Dynamic Characteristics
Ciss Input Capacitance - 3130 - pF
Coss Output Capacitance ;/_DS:“\_A:SV Ves = OV, . 590 - pF
Crss Reverse Transfer Capacitance - 345 - pF
Rg Gate Resistance Vgs = 0.5V, f = 1IMHz \ 1.9 - Q
Qg(ToT) Total Gate Charge at 10V Vgs =0V to 10V / 56 72 nC
Qqs) Total Gate Charge at 5V Vgs = 0V to 5V - 30 38 nC
Qq(rhy) Threshold Gate Charge Ves =0V to 1V :’D_D ZOlASV - 30| 40 | nC

x
Qgs Gate to Source Gate Charge Ig= 1.0mA - 9.0 - nC
Qgs2 Gate Charge Threshold.to Plateau S 6.0 - nC
Qqd Gate to Drain “Miller”/Charge > 11 - nC
Switching Characteristics (Vgg=10V)
ton Turn-On Time - - 207 ns
taon) Turn-On Delay Time - 10 - ns
tr Rise Time Vpp = 15V, Ip = 40A - 128 - ns
td(OFF) Turn-Off Delay Time VGS =45V, RGS =4.7Q - 44 - ns
tf Fall Time - 31 - ns
torF Turn-Off Time - - 112 ns
Drain-Source\Diode Characteristics
o Isp = 40A - - 1.25 Y,

Vsp Source to Drain Diode Voltage

ISD =20A - - 1.0 \%
the Reverse Recovery Time Isp = 40A, digp/dt = 100A/ps - - 32 ns
QrR Reverse Recovered Charge Isp = 40A, digp/dt = 100A/us - - 18 nC
Notes:

1: Package current limitation is 80A.

2 Starting T; = 25°C, L = 51UH, Iag = 64A, Vpp = 27V, Vgg = 10V.

3: Pulse width = 100s.
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FDP8874 onsemi MOSFET N-CH 30V 16A/114A TO220-3

Typical CharacteristiCs T¢ = 25°C unless otherwise noted
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FDP8874 onsemi MOSFET N-CH 30V 16A/114A T0220-3

Typical CharacteristiCs T¢ = 25°C unless otherwise noted
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FDP8874 onsemi MOSFET N-CH 30V 16A/114A T0220-3

Typical CharacteristiCs T¢ = 25°C unless otherwise noted

12 | |

\\ Ves = Vps, Ip = 250pA

AN

0.6 ‘\

NORMALIZED GATE
THRESHOLD VOLTAGE

N

0.4
-80 -40 0 40 80 120 160 200

T;, JUNCTION TEMPERATURE (°C)

Figure 11. Normalized Gate Threshold Voltage vs
Junction Temperature

5000 l
Ciss=Cas * Cap
- ~-..\ [ TTTTI T
= Coss 0 Cps * Cap
4 ™~
2 1000 = <5
'5 — Crss=CeD
Iy

g < N
< Ty
O
g

Vs = OV, f = IMHz

100 1 1 ) I
0.1 1 10 30

Vps, DRAIN TO SOURCE VOLTAGE (V)

Figure 13. Capacitance vsiDrain to Source
Voltage

1.10 T
Ip = 250pA v
3]
& /
34 105 7
0 g
oh /
e}
Zz >
=2 100 /
[a¥e) /
[ayal
[TT4
N <
] E /
<
= 095
o /
b4
0.90
-80 -40 0 40 80 120 160 _.. 200

T;, JUNCTION TEMPERATURE (°C)

Figure 12."Normalized Drain to,Source
Breakdowhn Voltage vs dunction Temperature

/

10 T
Vpp = 15V

. //
. /
/

WAVEFORMS IN
DESCENDING ORDER:
Ip = 40A
Ip=1A
0 | 1
0 10 20 30 40 50 60
Qg GATE CHARGE (nC)

L_/

Vs, /GATE TO SOURCE VOLTAGE (V)

Figure 14. Gate Charge Waveforms for Constant
Gate Current

www.onsemi.com

5

¥/.88dd4



FDP8874 onsemi MOSFET N-CH 30V 16A/114A TO220-3

Test Circuits and Waveforms
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FDP8874 onsemi MOSFET N-CH 30V 16A/114A TO220-3

PSPICE Electrical Model

.SUBCKT FDP8874 21 3; rev May 2004

Cal1282.3e-9
Cb 15 14 2.25e-9
Cin 6 8 2.9e-9

Dbody 7 5 DbodyMOD
Dbreak 5 11 DbreakMOD
Dplcap 10 5 DplcapMOD

Ebreak 11 7 17 18 33.3
Eds 148581

Egs 138681
Esg610681

Evthres 6211981
Evtemp 206 1822 1

t8171

Lgate 1 9 8.5e-9
Ldrain 2 5 1.0e-9
Lsource 37 2.7e-9

RLgate 1 9 85
RLdrain 2 5 10
RLsource 37 27

Mmed 16 6 8 8 MmedMOD
Mstro 16 6 8 8 MstroMOD
Mweak 16 21 8 8 MweakMOD

Rbreak 17 18 RbreakMOD 1
Rdrain 50 16 RdrainMOD 1.7e-3
Rgate 920 1.9

RSLC1 551 RSLCMOD 1e-6
RSLC2 550 1le3

Rsource 8 7 RsourceMOD 1.7e-3

Rvthres 22 8 RvthresMOD 1
Rvtemp 18 19 RvtempMOD 1
Sla 61213 8 SIAMOD

S1b 1312 13 8 SIBMOD
S2a 6 15 14 13 S2AMOD
S2b 13 15 14 13 S2BMOD

Vbat22 19 DC 1

LDRAIN

>
2RsLCL

51
+

5
51 ) ESLC

50

DBREAK W

11

+

] 1
RDRAIN
ESG C%) >

+ EVTHRES 16

LGATE EVTEMP 8

RLGATE

GATE RGATE 8\-| 6 =
1 2 ’ I:: MMED
9 20 I[r_ —
TC

I'~ MWEAK
1+—

DRAIN
2

RLDRAIN

7 DBODY
EBREAK QB) A

LSOURCE
SOURCE
3

S1A l_o—l S2A

13 14 15
8 13

S1B ¢ o S2B

12

CA

RSOURCE

RBREAK

17

AAA

—|:
" 22

ESLC 51 50 | VALUE={(V(5,51)/ABS(V(5,51)))*(PWR(V(5,51)/(1e-6*500),10))}

.MODEL DbodyMOD D (IS=4.1E-12.IKF=10'N=1.01 RS=2e-3 TRS1=8e-4 TRS2=2e-7
+ CJO=1.22e-9 M=0.57 TT=3e-12'XTI=3)

.MODEL DbreakMOD D (RS=8e-2 TRS1=1le-3 TRS2=-8.9e-6)

.MODEL DplcapMOD D (CJO=1:12e-9 I1S=1e-30 N=10 M=0.42)

.MODEL MmedMOD NMOS (VTO=2 KP=9 IS=1e-30 N=10 TOX=1 L=1u W=1u RG=1.9)
.MODEL MstroMOD NMOS (VTO=2.5 KP=390 IS=1e-30 N=10 TOX=1 L=1u W=1u)
.MODEL MweakMOD NMOS (VTO=1.72 KP=0.05 IS=1e-30 N=10 TOX=1 L=1u W=1u RG=19 RS=0.1)

\AA
RVTHRES

RLSOURCE

18

RVTEMP
19

VBAT

.MODEL RbreakMOD RES (TC1=8.3e-4 TC2=-8e-7)
.MODEL RdrainMOD RES (TC1=7e-3 TC2=3.8e-6)
.MODEL RSLCMOD RES (TC1=1e-4 TC2=1e-6)
.MODEL RsourceMOD RES (TC1=1e-4 TC2=2.5e-6)
.MODEL RvthresMOD RES (TC1=-2.4e-3 TC2=-8e-6)
.MODEL RvtempMOD RES (TC1=-1.8e-3 TC2=2e-7)

.MODEL S1AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-4 VOFF=-3)
.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-3 VOFF=-4)
.MODEL S2AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-2 VOFF=-0.5)
.MODEL S2BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-0.5 VOFF=-2)
.ENDS

Note: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991, written by William J. Hepp and C. Frank
Wheatley.
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FDP8874 onsemi MOSFET N-CH 30V 16A/114A TO220-3

SABER Electrical Model

rev May 2004
template FDP8874 n2,n1,n3
electrical n2,n1,n3

{

var i iscl

dp..model dbodymod = (isl=4.1e-12,ikf=10,nl=1.01,rs=2e-3,trs1=8e-4,trs2=2e-7,cjo=1.22e-9,m=0.57,tt=3e-12,xti=3)

dp..model dbreakmod = (rs=8e-2,trs1=1e-3,trs2=-8.9e-6)
dp..model dplcapmod = (cjo=1.12e-9,isI=10e-30,nl=10,m=0.42)
m..model mmedmod = (type=_n,vto=2,kp=9,is=1e-30, tox=1)
m..model mstrongmod = (type=_n,vto=2.5,kp=390,is=1e-30, tox=1)

m..model mweakmod = (type=_n,vto=1.72,kp=0.05,is=1e-30, tox=1,rs=0.1)

sw_vcsp..model slamod = (ron=1e-5,roff=0.1,von=-4,voff=-3)

sw_vcsp..model slbmod = (ron=1e-5,roff=0.1,von=-3,voff=-4)
sw_vcsp..model s2amod = (ron=1e-5,roff=0.1,von=-2,voff=-0.5)
sw_vcsp..model s2bmod = (ron=1e-5,roff=0.1,von=-0.5,voff=-2)
c.canl2n8=2.3e-9

c.cb n15 n14 = 2.25e-9

c.cin né n8 = 2.9e-9

dp.dbody n7 n5 = model=dbodymod
dp.dbreak n5 n11 = model=dbreakmod
dp.dplcap n10 n5 = model=dplcapmod +

LGATE

spe.ebreak n11 n7 n17 n18 = 33.3 GATE RGATE
spe.edsn14n8n5n8 =1 1 W@-
spe.egsn13n8n6n8 =1 9 20
spe.esg n6 n10 n6 nd = 1 RLGATE

spe.evthresn6 n21 n19n8 =1
spe.evtemp n20 n6 18 n22 =1

i.itn8nl7=1

l.lgate n1 n9 = 8.5e-9
l.Idrain n2 n5 = 1.0e-9
l.Isource n3 n7 = 2.7e-9

res.rlgate n1 n9 = 85
res.ridrain n2 n5 = 10
res.rlsource n3 n7.= 27

m.mmed n16 n6 n8 n8 = model=mmedmod, |=1u, w=1u
m.mstrong n16 n6 n8.n8 ='model=mstrongmod, I1=1u, w=1u
m.mweak n16 n21 n8 n8 = model=mweakmaod, |=1u; w=1u

res.rbreak n17 n18 = 1,tc1=8.3e-4,tc2=-8e-7
res.rdrain n50 n16 =1.7e-3, tc1=7e-3,tc2=3.8e-6
res.rgate n9 n20,= 1.9

res.rslcl n5 n51 =1e-6, tcl=le-4,tc2=1e-6
res.rslc2.n5.n50 = 1e3

res.rsource n8 n7 = 1.7e-3, tcl=1e-4,tc2=2.5e-6
res.rvthres n22 n8 =1, tc1=-2.4e-3,tc2=-8e-6
res:rvtemp n18 n19 =1, tcl=-1.8e-3,tc2=2e-7
sw_vcsp.sla n6é n12 n13 n8 = model=slamod
sw_vcsp.slb n13 n12 n13 n8 = model=s1bmod
sw_vcsp.s2a n6 nl15 n14 n13 = model=s2amod
sw_vesp.s2b n13 n15 n14 n13 = model=s2bmod

v.vbat n22 n19 = dc=1
equations {
i (n51->n50) +=iscl

iscl: v(n51,n50) = ((v(n5,n51)/(1e-9+abs(v(n5,n51))))*((abs(v(n5,n51)*1e6/500))** 10))
}

}

LDRAIN
DPLCAP 5
ot
RLDRAIN
ZRsLcl
s Js
RSLC2Z
® scL
) 50 DBREAK ¥
<
ESG C%) SR 11
EVTHRES . A pBODY
(1 = lleqMweak
EVTEMP 3 1
g ' :L_.v"n“.ED HERRAR
— —e +
Jﬁ'lt MSTRQ 17
cIN 18 LSOURCE
T 8 200 7
Yvy
RSOURCE
RLSOURCE
RBREAK
17 18
RVTEMP
19
T @ .
— VBAT
+
8 |
MWA— 22
RVTHRES

DRAIN

SOURCE
3
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FDP8874 onsemi MOSFET N-CH 30V 16A/114A T0220-3

PSPICE Thermal Model

REV 23 May 2004
FDP8874T

CTHERM1 TH 6 1.9e-3
CTHERM2 6 5 2.8e-3
CTHERM3 5 4 3.5e-3
CTHERM4 4 3 3.6e-3
CTHERMS 3 2 4.0e-3
CTHERMG6 2 TL 1.6e-2

RTHERM1 TH 6 3.8e-2
RTHERM2 6 5 5.0e-2
RTHERM3 5 4 1.0e-1
RTHERM4 4 3 1.8e-1
RTHERMS 3 2 3.5e-1
RTHERM6 2 TL 3.7e-1

SABER Thermal Model

SABER thermal model FDP8874T
template thermal_model th tl
thermal_c th, tl

{

ctherm.ctherml th 6 =1.9e-3
ctherm.ctherm2 6 5 =2.8e-3
ctherm.ctherm3 5 4 =3.5e-3
ctherm.ctherm4 4 3 =3.6e-3
ctherm.ctherm5 3 2 =4.0e-3
ctherm.ctherm6 2 tl =1.6e-2

rtherm.rtherml th 6 =3.8e-2
rtherm.rtherm2 6 5 =5.0e-2
rtherm.rtherm3 5 4 =1.0e-1
rtherm.rtherm4 4 3 =1.8e-1
rtherm.rtherm5 3 2 =3.5e-1
rtherm.rtherm6 2 tl =3.7e-1

}

RTHERM1

RTHERM2

RTHERM3

RTHERM4

RTHERMS

RTHERM6

A
\AA4

AA
\AA4

AAA
VYY

AAA
VVV

AAA
VVV

JUNCTION

CTHERM1

CTHERM2

CTHERM3

CTHERM4

CTHERMS

CTHERM6
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FDP8874 onsemi MOSFET N-CH 30V 16A/114A TO220-3

ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
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