o7 STF24NM60N, STI24NMGON
N/ 4 STP24NM60N, STW24NM60N

N-channel 600 V, 0.168 © 17 A MDmesh™ || Power MOSFET
TO-220FP, I2PAK, TO-220 and TO-247

Features
Order codes ( @\.1.?;5,‘“() Rr';’;()‘(’_“) Ip
STF24NM60N 650 V <0.19Q 17 A
STI24NM60ON 650 V <0.19Q 17 A
STP24NM60ON 650 V <0.19Q 17 A
STW24NM60N 650 V <0.19Q 17 A

m 100% avalanche tested
m Low input capacitance and gate charge
m Low gate input resistance

Applications

m Switching applications

Description

These devices are N-channel Power MOSFETSs
developed using the second generation of
MDmesh™ technology. This revolutionary Power
MOSFET associates a vertical structure to the
company’s strip layout to yield one of the world’s
lowest on-resistance and gate charge. It is
therefore suitable for the most demanding high
efficiency converters.

Table 1. Device summary

Figure 1. Internal schematic diagram
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Order codes Marking

Package

Packaging

STF24NM60N
STI24NM6ON

STP24NM60ON

STW24NM60N

24NM60ON

TO-220FP

I2PAK

Tube

TO-220

TO-247
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STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Electrical ratings

Electrical ratings

Table 2. Absolute maximum ratings
Value
Symbol Parameter I?PAK Unit
TO-220 TO-220FP
TO-247
Vas Gate- source voltage + 30 Vv
Ip Drain current (continuous) at To =25 °C 17 17 () A
Ip Drain current (continuous) at T = 100 °C 11 11 M A
Iom @ | Drain current (pulsed) 68 68 (1) A
ProT Total dissipation at Tc =25 °C 125 30 W
dv/dt® | Peak diode recovery voltage slope 15 V/ns
Insulation withstand voltage (RMS) from all three
Viso leads to external heat sink 2500 \'%
(t=1s;Tc=25 °C)
T Operating junction temperature
J perating Juncti peratu -55 t0 150 °C
Tstg Storage temperature
1. Limited only by maximum temperature allowed.
2. Pulse width limited by safe operating area.
3. ISD < 17 A, di/dt < 400 Alps, peak VDS SV(BR)DSS! VDD =80% V(BR)DSS
Table 3. Thermal data
Value
Symbol Parameter Unit
TO-220FP | I?PAK | TO-220 | TO-247
Thermal resistance junction-case o
Rthj-case max. : 4 1 C/w
Rirj-amb Thermal resistance junction-ambient 62.5 50 /W
max.
T, Maxmum lead temperature for 300 °c
soldering purpose
Table 4. Avalanche characteristics
Symbol Parameter Value Unit
| Avalanche current, repetitive or not- 6 A
AR | repetitive (pulse width limited by T ; max)
Single pulse avalanche energy
E 300 mJ
AS (starting TJ =25 oC, lD = IAR’ VDD =50 V)
Doc ID 18047 Rev 3 3/19




Electrical characteristics

STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

2 Electrical characteristics

(Tcase = 25 °C unless otherwise specified)

Table 5. On /off states
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source
VieRr)pss | breakdown voltage Ib=1mA 600 \
(Vs =0)
| Zero gate voltage Vpg =600V 1 LA
DSS | drain current (Vgg = 0) | Vpg = 600 V, Tc=125 °C 100 | pA
Gate-body leakage
I Vgs=+25V 100 A
GSS current (Vpg = 0) Gs = * :
Vasiny | Gate threshold voltage | Vpg = Vgs, Ip = 250 uA 2 3 4 \
Static drain-source on
Rbs(on) resistance Vgs=10V,Ip=8A 0.168 | 0.19 | Q
Table 6. Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Cice Input capacna.\nce 1400 pF
Output capacitance Vps =50V, f=1MHz,
Coss - 44 - pF
Reverse transfer Ves=0
Crss . 7.4 pF
capacitance
Coss o ") | FOUIVAI OUPUL 1y, 010480 V, Vg = 0 - | 190 | - | pF
ossed. | capacitance DS ' TGS
Rg Gate input resistance |f=1 MHz open drain - 5 - Q
Qq Total gate charge Vpp =480V, Ip =17 A, 46 nC
Qgs Gate-source charge Vgs=10V - 7 - nC
Qgq Gate-drain charge (see Figure 19) 23 nC

1. Coef). is defined as a constant equivalent capacitance giving the same charging time as Cygs When Vpg

increases from 0 to 80% Vpg.
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STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Electrical characteristics

Table 7. Switching times
Symbol Parameter Test conditions Min.| Typ. | Max | Unit
t Turn-on delay ti 1.5
d(on) urn-on .e ay ime Vpp =300V, Ip = 8.5 A, ns
tew) Voltage rise time 16.5 ns
: Rg=47Q Vgs=10V - ;
tarm | Turn-off-delay time . 73 ns
. (see Figure 18)
ti() Fall time 37 ns
Table 8. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max | Unit
Isp Source-drain current 17 A
Ispm (1) | Source-drain current (pulsed) 68 A
Vgp @) | Forward on voltage Isp=17 A, Vgs=0 - 16 | V
ty Reverse recovery time Isp=17 A, di/dt = 100 A/ps 340 ns
Qy Reverse recovery charge Vpp=60V - 4.6 uC
Irrm | Reverse recovery current (see Figure 20) 27 A
tr Reverse recovery time Isp=17 A, di/dt = 100 A/ps 404 ns
Qy Reverse recovery charge Vpp=60V T;=150°C - 5.7 uC
IRRM Reverse recovery current (see Figure 20) 28 A

1. Pulse width limited by safe operating area

2. Pulsed: pulse duration = 300 ps, duty cycle 1.5%
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Electrical characteristics

STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

2.1 Electrical characteristics (curves)
Figure 2. Safe operating area for TO-220FP Figure 3. Thermal impedance for TO-220FP
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STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Electrical characteristics

Figure 8. Output characteristics Figure 9. Transfer characteristics
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Figure 10. Gate charge vs gate-source voltage Figure 11. Static drain-source on resistance
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Electrical characteristics

STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Figure 14. Normalized gate threshold voltage Figure 15. Normalized on resistance vs

vs temperature temperature
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Figure 16. Normalized Bypgg vs temperature  Figure 17. Source-drain diode forward
characteristics
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STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Test circuits

3 Test circuits

Figure 18. Switching times test circuit for
resistive load

Figure 19. Gate charge test circuit
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Figure 20. Test circuit for inductive load

Figure 21. Unclamped inductive load test

switching and diode recovery times circuit
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Figure 22. Unclamped inductive waveform

Figure 23. Switching time waveform
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Package mechanical data STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

4 Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com. ECOPACK
is an ST trademark.

4
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STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Package mechanical data

Table 9. TO-220FP mechanical data

mm
Dim.
Min Typ. Max.
A 4.4 4.6
B 25 2.7
D 25 2.75
E 0.45 0.7
F 0.75 1
F1 1.15 1.70
F2 1.15 1.70
G 4.95 5.2
G1 2.4 2.7
H 10 10.4
L2 16
L3 28.6 30.6
L4 9.8 10.6
L5 2.9 3.6
L6 15.9 16.4
L7 9 9.3
Dia 3 3.2

L7

L6 —=

L2

L4

L3
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Package mechanical data STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Table 10. IPPAK (TO-262) mechanical data

mm.
DIM.
min. typ max.
A 4.40 4.60
Al 2.40 2.72
b 0.61 0.88
b1 1.14 1.70
c 0.49 0.70
c2 1.23 1.32
D 8.95 9.35
e 2.40 2.70
el 4.95 5.15
E 10 10.40
13 14
L1 3.50 3.93
L2 1.27 1.40
12/19 Doc ID 18047 Rev 3 KY_I




STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N Package mechanical data

Figure 25. I?PAK (TO-262) drawing
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Package mechanical data

STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

14/19

Table 11. TO-220 type A mechanical data
mm
Dim.
Min. Typ. Max.
A 4.40 4.60
b 0.61 0.88
b1 1.14 1.70
0.48 0.70
D 15.25 15.75
D1 1.27
E 10 10.40
e 2.40 2.70
el 4.95 5.15
F 1.23 1.32
H1 6.20 6.60
Ji 2.40 2.72
L 13 14
L1 3.50 3.93
L20 16.40
L30 28.90
ap 3.75 3.85
Q 2.65 2.95
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STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Package mechanical data

Figure 26. TO-220 type A drawing
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Package mechanical data STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Table 12. TO-247 mechanical data

mm
Dim.
Min. Typ. Max.
A 4.85 5.15
A1 2.20 2.60
b 1.0 1.40
b1 2.0 2.40
b2 3.0 3.40
c 0.40 0.80
D 19.85 20.15
E 15.45 15.75
e 5.45
L 14.20 14.80
L1 3.70 4.30
L2 18.50
P 3.55 3.65
IR 4.50 5.50
S 5.50
16/19 Doc ID 18047 Rev 3 KY_[




STF24NM60ON, STI24NM60N, STP24NM60N, STW24NM60N

Package mechanical data

Figure 27. TO-247 drawing
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Revision history

STF24NM60N, STI24NM60N, STP24NM60N, STW24NM60N
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Revision history

Table 13. Document revision history

Date Revision Changes
05-Jan-2011 1 First release.
01-Jul-2011 o — Corrected Ryyj.amp value (see Tablle 3: Thermal data)
— Added new package and mechanical data: TO-247.
Inserted device in I12PAK:
— updated Table 1: Device summary, Table 2: Absolute maximum
22-Aug-2011 3 ratings, Table 3: Thermal data
— inserted new mechanical data in Section 4: Package mechanical
data
[S7]
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.



mailto:org@eplast1.ru

