onsemi

MOSFET - N-Channel,

POWERTRENCH®
150V, 29 A, 54 mQ
FDP2572

Features

° RDS(on) =45 mQ (Typ.) @Vgs=10V,Ip=9 A

® Qgqtoty =26 nC (Typ.) @ Vgs =10 V
® [ow Miller Charge
® [ow Q,; Body Diode

e UIS Capability (Single Pulse and Repetitive Pulse)

® This Device is Pb—Free and Halide Free

Applications

® Consumer Appliances

® Synchronous Rectification
® Battery Protection Circuit

® Motor Drives and Uninterruptible Power Supplies

® Micro Solar Inverter

MOSFET MAXIMUM RATINGS (T¢ = 25°C, unless otherwise noted)

DATA SHEET
www.onsemi.com

Vbs Rps(on) MAX Ip MAX

150 V 54mQ@ 10V 29 A

Symbol Parameter Value Unit
Vpss | Drain to Source Voltage 150 \%
Vas Gate to Source Voltage +20 \%
Ip Drain Current | Continuous 29 A
(Tc=25°C,Vgs=10V)
Continuous 20 A
(Tc=100°C, Vgs =10 V)
Continuous 4 A
(Tamb = 25°C, Vgg =10V,
Reua = 43°C/W)
Pulsed Figure 4 A
Eas Single Pulse Avalanche Energy (Note 1) 36 mJ
Pp Power Dissipation 135 w
Derate above 25°C 0.9 W/°C
Ty, Operating and Storage Temperature -55to °c
TsTtg 175

G
Ds

TO-220-3LD
CASE 340AT

MARKING DIAGRAM

&Z&38&K
FDP2572

&z = Assembly Plant Code

&3 = 3-Digit Date Code

&K = 2-Digits Lot Run Traceability Code
FDP2572 = Specific Device Code

S

N-Channel

ORDERING INFORMATION

Device Package Shipping

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be

assumed, damage may occur and reliability may be affected.

THERMAL CHARACTERISTICS

FDP2572 TO-220-3LD | 800 Units / Tube

Max. (Note 2)

Symbol Parameter Value Unit
Rauc Thermal Resistance, Junction to Case, Max. 1.11 °C/W
Roua | Thermal Resistance, Junction to Ambient, 62,5 | °C/W
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FDP2572

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

Symbol Parameter | Test Condition | min | o | Max | unit |
OFF CHARACTERISTICS
Bvpss Drain to Source Breakdown Voltage Vgs =0V, Ip =250 uA 150 - - \%
Ipss Zero Gate Voltage Drain Current Vgs=0V,Vpg=120V - - 1
Vgs=0V, Vps=120V, T¢ = 150°C - - 250
lgss Gate to Source Leakage Current Vgs =120 V - - +100 nA
ON CHARACTERISTICS
VaGsH) Gate to Source Threshold Voltage Vgs = Vps, Ip = 250 uA 2 - 4 Vv
Rps(on) Drain to Source On Resistance Vgs=10V,Ip=9A - 0.045 0.054
Vgs=6V,Ip=4A - 0.050 0.075
Vgs=10V,Ip=9A, Tg=175°C - 0.126 | 0.146
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=25V,Vgs=0V,f=1MHz - 1770 - pF
Coss Output Capacitance - 183 - pF
Crss Reverse Transfer Capacitance - 40 - pF
Qq(oT) Total Gate Charge at 10 V Vpp=75V,Ip=9A, Ig=1.0mA, - 26 34 nC
Vgs=0Vto10V
Qq(TH) Threshold Gate Charge Vpp=75V,Ip=9A, Ig=1.0mA, - 3.3 4.3 nC
Vgs=0Vto2V
Qgs Gate to Source Gate Charge Vpp=75V,Ip=9A, Ig=1.0mA - 8 - nC
Qgs2 Gate Charge Threshold to Plateau - 5 - nC
Qgd Gate to Drain “Miller” Charge - 6 - nC
RESISTIVE SWITCHING CHARACTERISTICS (Vgs = 10V)
ton Turn-On Time Vpp=75V,Ip=9A,Vgs=10V, - - 36 ns
taoN) Turn-On Delay Time Ras =110 - 1 - ns
t Rise Time - 14 - ns
ta(oFF) Turn-Off Delay Time - 31 - ns
t Fall Time - 14 - ns
torr Turn-Off Time - - 66 ns
DRAIN-SOURCE DIODE CHARACTERISTICS
Vsp Source to Drain Diode Voltage Isp=9A - - 1.25 \
Isp=4A - - 1.0 \Y
tr Reverse Recovery Time Isp =9 A, digp/dt = 100 Alus - - 74 ns
QRrr Reverse Recovered Charge Isp =9 A, digp/dt = 100 A/us - - 169 nC

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
1. Starting Ty =25°C, L=0.2 mH, Iag = 19 A.
2. Pulse Width =100 s
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TYPICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)
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Figure 1. Normalized Power Dissipation Figure 2. Maximum Continuous Drain Current
vs. Ambient Temperature vs. Case Temperature
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Figure 4. Peak Current Capability
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Ip, DRAIN CURRENT (A)

Ip, DRAIN CURRENT (A)

DRAIN TO SOURCE
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FDP2572

TYPICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted) (continued)

100 =

N~ 1 I
» Ts-. s [1 ms
10

FOPERATION IN TH
FAREA MAY BE LIMITED
| BY Rps(on)
Single Pulse
T, = MAX RATED
Tg=25°C
1 10 100
Vps, DRAIN TO SOURCE VOLTAGE (V)

—_

e

0.1

200

Figure 5. Forward Bias Safe Operating Area
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Figure 7. Transfer Characteristics
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Figure 9. Drain to Source On Resistance
vs. Drain Current
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NOTE: Refer to onsemi Application Notes
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Figure 6. Unclamped Inductive Switching
Capability
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Figure 8. Saturation Characteristics
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Figure 10. Normalized Drain to Source
On Resistance vs. Junction Temperature
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FDP2572

TYPICAL CHARACTERISTICS (T = 25°C unless otherwise noted) (continued)
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Figure 11. Normalized Gate Threshold Figure 12. Normalized Drain to Source
Voltage vs. Junction Temperature Breakdown Voltage vs. Junction Temperature
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Voltage for Constant Gate Currents
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Figure 17. Gate Charge Test Circuit Figure 18. Gate Charge Waveforms
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Figure 19. Switching Time Test Circuit Figure 20. Switching Time Waveforms

www.onsemi.com
6

Downloaded from AFFOW.Com.


http://www.onsemi.com/
http://www.arrow.com

PSPICE Electrical Model

.SUBCKT FDB2572 2 1 3 ;
CA 12 8 5.5e-10

Cb 15 14 7.4e-10

Cin 6 8 1.7e-9

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

Ebreak 11 7 17 18 160
Eds 14 8 5 8 1

Egs 13 8 6 8 1

Esg 6 10 6 8 1
Evthres 6 21 19 8 1
Evtemp 20 6 18 22 1

It 8 171

Lgate 1 9 9.56e-9
Ldrain 2 5 1.0e-9
Lsource 3 7 7.71le-9

RLgate 1 9 95.6
RLdrain 2 5 10
RLsource 3 7 77.1

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 3
Rgate 9 20 1.6

RSLC1 5 51 RSLCMOD 1.0e-
RSLC2 5 50 1.0e3

Rsource 8 7 RsourceMOD 3
Rvthres 22 8 RvthresMOD
Rvtemp 18 19 RvtempMOD 1
Sla 6 12 13 8 S1AMOD

Slb 13 12 13 8 S1BMOD
S2a 6 15 14 13 S2AMOD
S2b 13 15 14 13 S2BMOD

Vbat 22 19 DC 1

rev April 2002

5e-3
6

.0e-3
1

FDP2572

LDRAIN
DRAIN
, 2
RLDRAIN
DBREAK ¥
11
.
5 S RDRAIN
Esg(—D 3> EBREAK
A EVTHRES 6 -
19}~ |21 [l MweAK
LGATE EVTEMP 8 1
GATE RGATE , 7\_| 6 —
1 0—{ }—MW—( —;} ; 149 MMED
° 20 \2 L“T—MSIT'R_C;
RLGATE —
LSOURCE
TC'N 8 SOURCE
AAA 7 3
o VA R
RSOURCE
RLSOURCE
RBREAK
15 17 — 18
RVTEMP
cB 19
+| 14 m GE) -
— VBAT
- 8
aﬁﬁf4722
RVTHRES

ESLC 51 50 VALUE={ (V(5,51)/ABS(V(5,51)))* (PWR(V(5,51)/(1le-6*52),3))}

.MODEL DbodyMOD D
+ CJO=1.le-9 M=0.63 TT=6
.MODEL DbreakMOD D
.MODEL DplcapMOD D

.MODEL
.MODEL
.MODEL

MmedMOD NMOS
MstroMOD NMOS
MweakMOD NMOS

.MODEL
.MODEL
.MODEL
.MODEL
.MODEL
.MODEL

RbreakMOD RES
RdrainMOD RES
RSLCMOD RES
RsourceMOD RES
RvthresMOD RES
RvtempMOD RES

(TC

.MODEL
.MODEL
.MODEL
.MODEL
.ENDS

NOTE:

S1AMOD VSWITCH
S1BMOD VSWITCH
S2AMOD VSWITCH
S2BMOD VSWITCH

R
R
R

(
(
(
(R

.2e-8 XTI=4.5)

1=1.15e-3 TC2=-
(TC1=9.0e-3 TC2=2.5e-5)
(TC1=3.0e-3 TC2=2.5e-6
(TC1=4.0e-3 TC2=1.0e-6)
(TCl=-4.1le-3 TC2=-1.0e-5)
(TC1=-4.0e-3 TC2=1.0e-6)

ON=le-5
ON=1le-5
ON=1le-5
ON=1le-5

ROFF=0.
ROFF=0.
ROFF=0.
ROFF=0.

9

1
1
1
1

(RS=10 TRS1=5.0e-3 TRS2=-5.0e-6
(CJO=3.5e-10 I15=1.0e-30 N=10 M=0.65)

.5e-7)

VON=-5.0 VOFF=-3.5)
VON=-3.5 VOFF=-5.0)
VON=-0.5 VOFF=0.3)
VON=0.3 VOFF=-0.5)

(IS=6.0E-11 N=1.14 RS=3.9e-3 TRS1=3.5e-3 TRS2=3.0e-6

(VTO=3.55 KP=3 IS=1e-40 N=10 TOX=1 L=lu W=lu RG=1.6)
(VTO=4.0 KP=25 IS=1le-30 N=10 TOX=1 L=1u W=1lu)
(VT0=2.95 KP=0.05 IS=1le-30 N=10 TOX=1 L=1lu W=1lu RG=16 RS=0.1)

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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FDP2572

SABER Electrical Model

REV April 2002

ttemplate FDB2572 n2,nl,n3
electrical n2,nl,n3

{

var i iscl

dp..model dbodymod = (isl=6.0e-11,nl=1.14,rs=3.9e-3,trsl=3.5e-3,trs2=3.0e-6,cjo=1.1e-9,m=0.63,tt=6.2e-8,xti=4.5)

dp..model dbreakmod = (rs=10,trsl=5.0e-3,trs2=-5.0e-6)

dp..model dplcapmod = (cjo=3.5e-10,1is1=10.0e-30,n1=10,m=0.65)

m..model mmedmod = (type= n,vto=3.55,kp=3,is=1e-40, tox=1)

m..model mstrongmod = (type= n,vto=4.0,kp=25,is=1e-30, tox=1)

m..model mweakmod = (type=_n,vto=2.95,kp=0.05,is=1e-30, tox=1,rs=0.1) LDRAIN

sw_vcsp..model slbmod = (ron=le-5,roff=0.1,von=-3.5,voff=-5.0) DPLCAP 5 DRAIN

sw_vcsp..model s2amod = (ron=le-5,roff=0.1,von=-0.5,voff=0.3) 0 ” 2

sw_vcsp..model s2bmod = (ron=le-5,roff=0.1,von=0.3,voff=-0.5) & RLDRAIN

c.ca nl2 n8 = 5.5e-10 S RSLCt

c.cb nl5 nl4 = 7.4e-10 rsices |

c.cin n6 n8 = 1.7e-9 N Gr ISCL

dp.dbody n7 n5 = model=dbodymod ~ 50 perREAK W

dp.dbreak n5 nll = model=dbreakmod ESG<—3> EERDRNN “

dp.dplcap nl0 n5 = model=dplcapmod A 8 EVTHRES N 5 A DBODY

spe.ebreak nll n7 nl7 nl8 = 160 LGATE EVTEMP = % =

spe.eds nl4 n8 n5 n8 = 1 GATE E:::j RGATE +(ﬁ)_ 6 - |h—_

spe.egs nl3 n8 n6 n8 = 1 1 9 20 22 — =

spe.esg n6 nl0 n6é n8 = 1 RLGATE IMSTRQ

spe.evthres n6 n21 nl19 n8 = 1 LSOURCE

spe.evtemp n20 n6 nl8 n22 = 1 TClN ! 8 SOL?J’RCE

RSOURCE
i.it n8 nl7 =1 RLSOURCE
RBREAK

l.lgate nl n9 = 9.56e-9 15 17 A 18

l.1ldrain n2 n5 = 1.0e-9

l.1lsource n3 n7 = 7.71le-9 RVTEMP
CcB 19

res.rlgate nl n9 = 95.6 +| 14 ) -

res.rldrain n2 n5 = 10 EDS T+ VBAT

res.rlsource n3 n7 = 77.1 -

m.mmed nl6 n6 n8 n8 = model=mmedmod, l=1lu, w=1lu 8 AAAY 22

m.mstrong nl6 n6 n8 n8 = model=mstrongmod, 1l=1lu, w=lu RVTHRES

m.mweak nl6é n2l n8 n8 = model=mweakmod, l=1lu, w=lu

res.rbreak nl7 nl8 = 1, tcl=1.15e-3,tc2=-9.5e-7

res.rdrain n50 nl6 = 35e-3, tcl=9.0e-3,tc2=2.5e-5

res.rgate n9 n20 = 1.6

res.rslcl n5 n51 = 1.0e-6, tcl=3.0e-3,tc2=2.5e-6

res.rslc2 n5 n50 = 1.0e3

res.rsource n8 n7 = 3.0e-3, tcl=4.0e-3,tc2=1.0e-6

res.rvthres n22 n8 = 1, tcl=-4.1le-3,tc2=-1.0e-5

res.rvtemp nl8 nl9 = 1, tcl=-4.0e-3,tc2=1.0e-6

sw_vcsp.sla n6 nl2 nl3 n8 = model=slamod

sw_vcsp.slb nl3 nl2 nl3 n8 = model=slbmod

sw_vcsp.s2a n6 nl5 nl4 nl3 = model=s2amod

sw_vcsp.s2b nl3 nl5 nl4 nl3 = model=s2bmod

v.vbat n22 nl9 = dc=1

equations {

i (n51->n50) +=iscl

iscl: v(n51,n50) = ((v(n5,n51)/(le-9+abs(v(n5,n51))))*((abs(v(n5,n51)*1e6/52))** 3))}

}
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FDP2572

SABER Electrical Model

REV 26 April 2002 th JUNCTION
FDB2572
CTHERM1 TH 6 3.8e-3
CTHERM2 6 5 4.0e-3
CTHERM3 5 4 4.2e-3
CTHERM4 4 3 4.3e-3
3
2

CTHERM5 3 2 8.5e-3

CTHERM6 2 TL 3.0e-2 RTHERM!1

RTHERML TH 6 5.5e-4

RTHERM2 6 5 5.0e-3

RTHERM3 5 4 4.5e-2 6

RTHERM4 4 3 10.5e-2
3
2

3 T CTHERM1

AAA

RTHERMS 2 3.7e-1

RTHERM6 2 TL 3.8e-1
RTHERM2

YVY
]
1

T CTHERM2

AAA

SABER Thermal Model

SABER thermal model FDB2572

template thermal model th tl

thermal c th, tl

{ RTHERMS3
ctherm.ctherml th 6 =3.8e-3

4.0e-3

4.2e-3

4.3e-3 4
8.5e-3
ctherm.cthermé 1 =3.0e-2

rtherm.rtherml th 6 =5.5e-4 RTHERM4 - CTHERM4

E T CTHERM3

AAA

ctherm.ctherm2

ctherm.ctherm3
ctherm.ctherm4
ctherm.ctherm5

N W s 0o
TN w0
1

rtherm.rtherm2 6 5 =5.0e-3
rtherm.rtherm3 5 4 =4.5e-2
rtherm.rtherm4 4 3 =10.5e-2
rtherm.rtherm5 3 2 =3.7e-1 3
rtherm.rthermé 2 tl =3.8e-1
}
RTHERM5 :‘,E - CTHERM5
<
2
RTHERM6 :5 —= CTHERM®6
<
tl CASE

POWERTRENCH is a registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United
States and/or other countries.
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MECHANICAL CASE OUTLINE

TO-220-3LD
CASE 340AT

ISSUE B

PACKAGE DIMENSIONS

DATE 08 AUG 2022

SUPPLIER "B" PACKAGE

DIM MILLIMETERS SHAPE
MIN. | NOM. | MAX. E b
A | 400 | - | 470 SUPPLIER "A" PACKAGE A 4
A1 SEE NOTE "F" SHAPE
A2 | 2.10 —- | 285 T
b 0.55 - 1.00 \ ’J f\( Q
b2 | 1.10 ~ [ 182 | - ___ |
b4 | 1.42 ~- | 162 J kj
c 0.36 - | 0.60
D 1390 - | 16.30
D1 | 813 ~ | 940 D
D2 | 1150 | — | 1430 |IF PRESENT, SEE NOTE "D"—
D3 | 1542 - | 1651 A
E | 965 | - | 1067 D- SN
E1 | 7.59 —- | 8865
e 2.40 - | 267
H1 | 6.06 —- | 669
L 1270 | -~ | 14.04 1 2(113 '
L1 | 270 | - | 410 '-11
P 3.50 - 400 ]| | WU\t _—_ _ L
Q 2.50 - | 340
z 2.13 REF
21 2.06 REF (24— 0
e | [ -]+ —engt
FRONT VIEWS
A W/ \' 7 M
— " H—b (3x) b (30
b4 (3x N
GENERIC | oA E1 9 —e—
MARKING DIAGRAM* SEENOTET - T
] .l r
XX OPTIONAL | T L
H1 [
XXXXX CHAMFER Y
AYWWZZ L-- A
-1 T D2
F—d "3__6 L
XXXX = Specific Device Code
A = Assembly Location NOTE "H'—"]
Y = Year
WW = Work Week i
ZZ = Assembly Lot Code BOTTOM VIEW
I
*This information is generic. Please refer to 3 2N NOTES:
device data sheet for actual part marking. A) REFERENCE JEDEC, TO-220, VARIATION AB
Pb-Free ndator, G or microcot ™. may D e
or may not be present. Some products may SUPPLIERS EXCEPT WHERE NOTED [ |.
not follow the Generic Marking. D) LOCATION OF MOLDED FEATURE MAY VARY
(LOWER LEFT CORNER, LOWER CENTER
AND CENTER OF THE PACKAGE)
DOES NOT COMPLY JEDEC STANDARD VALUE.
F) "A1" DIMENSIONS AS BELOW:
SINGLE GAUGE = 0.51 - 0.61
1 DUAL GAUGE =1.10-1.45
o @ PRESENCE IS SUPPLIER DEPENDENT
c—l|— H) SUPPLIER DEPENDENT MOLD LOCKING HOLES
BACK VIEW IN HEATSINK.

SIDE VIEW

A2

DOCUMENT NUMBER:| 98AON13818G
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