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STB2N62K3, STD2N62K3,
STF2N62K3, STP2N62K3, STU2N62K3

N-channel 620 V, 3 Q 2.2 A SuperMESH3™ Power MOSFET
in D2PAK, DPAK, TO-220FP, TO-220 and IPAK packages

Features

Order codes | V Ros(on) 1 P
DSS max D TOT

STB2N62K3
STD2N62K3 oW
STF2N62K3 620 V <36Q | 22A | 20W
STP2N62K3 45W
STU2N62K3

m 100% avalanche tested

m Extremely high dv/dt capability

m Gate charge minimized

m Very low intrinsic capacitance

m Improved diode reverse recovery

characteristics

Zener-protected

Applications

m Switching applications

Description
These SuperMESH3™ Power MOSFETSs are the

result of improvements applied to

STMicroelectronics’ SuperMESH™ technology,

combined with a new optimized vertical structure.
These devices boast an extremely low on-
resistance, superior dynamic performance and

high avalanche capability, rendering them suitable

for the most demanding applications.

Datasheet — production data

TO-220FP

Figure 1. Internal schematic diagram
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Table 1. Device summary
Order codes Marking Package Packaging
STB2N62K3 D2PAK
STD2NG2K3 2N62K3 DPAK Tape and reel
STF2N62K3 TO-220FP
STP2N62K3 2N62K3 T0-220 Tube
STU2N62K3 IPAK
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STB/D/F/P/U2N62K3

Electrical ratings

Electrical ratings

Table 2. Absolute maximum ratings
Value
Symbol Parameter D2PAK, DPAK, 10.220EP Unit
TO-220, IPAK
Vps Drain-source voltage 620 \'
Vgs | Gate- source voltage +30 Vv
Ip Drain current (continuous) at Tc = 25 °C 2.2 22 A
Ip Drain current (continuous) at Tc = 100 °C 1 1 (M A
Ipm () | Drain current (pulsed) 8.8 8.8 (1 A
Pror | Total dissipation at To =25 °C 45 20 W
| Avalanche current, repetitive or not- 59 A
AR | repetitive (pulse width limited by T; max) :
Single pulse avalanche ener
(startlng T] =25 °C, lD = IAR' VDD =50V)
Insulation withstand voltage (RMS) from all
Viso |three leads to external heat sink 2500 \
(t=1s;Tc=25 °C)
dv/dt @) | Peak diode recovery voltage slope 12 V/ns
Tstg Storage temperature -55 to 150 °C
T; Max. operating junction temperature 150 °C
1. Limited by maximum junction temperature
2. Pulse width limited by safe operating area
3. ISD < 22 A, di/dt < 400 A/IJS,VDS peak SV(BR)DSS’ VDD =80% V(BH)DSS
Table 3. Thermal data
Value
Symbol Parameter Unit
D?PAK | DPAK |IPAK | TO-220 | TO-220FP
Rerjcase Thermal resistance junction-case 278 6.25 C/W
max
Riti-peb Thermal resistance junction-pcb 30 50 /W
max
Thermal resistance junction- o
Rinj-amb | ambient max 100 62.5 cw
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Electrical characteristics

STB/D/F/P/U2N62K3

2 Electrical characteristics

(Te = 25 °C unless otherwise specified)

Table 4. On /off states
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source
VERIDSS | preakdown voltage Ip=1mA, Vs =0 620 v
| Zero gate voltage Vps =620V 1 HA
DSS drain current (Vgg = 0) | Vpg =620V, Tc=125 °C 50 HA
Gate-body leakage
I Vgg=%+20V =10 A
Gss current (Vpg = 0) G == * H
Vash) | Gate threshold voltage | Vpg = Vgs, Ip = 50 pA 3 3.75 4.5 \
Static drain-source
RoS(on | on-resistance Vags=10V,Ip=1.1A 3 36 | Q
Table 5. Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Cics I(r)wptut iapamtg:ce 340 oF
Coss utputcapacitance 1y, - 50V, f=1MHz, Vgg=0| - 26 - | pF
c Reverse transfer 4 F
rss capacitance P
Equivalent
Con'" | capacitance time Vps =010 496 V, Vgg =0 - 17 - pF
related
Ra Intr_|n3|c gate f=1 MHz open drain - 5 - Q
resistance
Qq Total gate charge Vpp=496V,Ip=1.1A, 15 nC
Qgs Gate-source charge Vgs=10V - 3 - nC
Qgq Gate-drain charge (see Figure 20) 9 nC

1. Time related is defined as a constant equivalent capacitance giving the same charging time as Cy¢s When
Vps increases from 0 to 80% Vpgg
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STB/D/F/P/U2N62K3

Electrical characteristics

Table 6. Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
t Turn-on delay time 8 ns
don) | TUrn-on aeiay Vpp =310V, Ip=1.1 A,
, Rise time 4.4 ns
. Rg=4.7Q Vgg=10V - -
tatn | Turn-off-delay time (see Figure 19) 21 ns
t  |Falltime 9 22 ns
Table 7. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current 22 | A
Ispm (1) | Source-drain current (pulsed) 88 | A
Vgp @ | Forward on voltage lsp=2.2 A, Vgg =0 - 16 | V
t Reverse recovery time 200 ns
rr y lsp = 2.2 A, di/dt = 100 A/ps
Qy Reverse recovery charge ) - 900 nC
Vpp = 60 V (see Figure 24)
Irrm | Reverse recovery current 9 A
ty Reverse recovery time Isp =2.2 A, di/dt = 100 A/ps 240 ns
Qy Reverse recovery charge Vpp=60V, Tj=150°C - 1150 nC
Irrm | Reverse recovery current (see Figure 24) 10 A
1. Pulse width limited by safe operating area
2. Pulsed: Pulse duration = 300 ps, duty cycle 1.5%
Table 8. Gate-source Zener diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Gate-source breakdown .
BVaso voltage Igs=+ 1 mA (open drain) 30 Vv

The built-in back-to-back Zener diodes have specifically been designed to enhance not only
the device’s ESD capability, but also to make them safely absorb possible voltage transients
that may occasionally be applied from gate to source. In this respect the Zener voltage is
appropriate to achieve an efficient and cost-effective intervention to protect the device’s
integrity. These integrated Zener diodes thus avoid the usage of external components.
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Electrical characteristics STB/D/F/P/U2N62K3

2.1 Electrical characteristics (curves)
Figure 2. Safe operating area for DPAK and Figure 3. Thermal impedance for DPAK and
IPAK IPAK
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STB/D/F/P/U2N62K3

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

STB/D/F/P/U2N62K3

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

vs temperature temperature
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Figure 16. Source-drain diode forward Figure 17. Normalized Bypgg vs temperature
characteristics
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STB/D/F/P/U2N62K3

Test circuits

3 Test circuits

Figure 19. Switching times test circuit for
resistive load

Figure 20. Gate charge test circuit
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Figure 21. Test circuit for inductive load

Figure 22. Unclamped inductive load test

switching and diode recovery times circuit
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Figure 23. Unclamped inductive waveform

Figure 24. Switching time waveform
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Package mechanical data STB/D/F/P/U2N62K3

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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STB/D/F/P/U2N62K3

Package mechanical data

Table 9. D2PAK (TO-263) mechanical data
mm
Dim.
Min. Typ. Max.
A 4.40 4.60
Al 0.03 0.23
b 0.70 0.93
b2 1.14 1.70
c 0.45 0.60
c2 1.23 1.36
D 8.95 9.35
D1 7.50
E 10 10.40
E1 8.50
e 2.54
el 4.88 5.28
H 15 15.85
Ji 2.49 2.69
L 2.29 2.79
L1 1.27 1.40
L2 1.30 1.75
R 0.4
V2 0° 8°
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Package mechanical data

STB/D/F/P/U2N62K3

Figure 25. D?PAK (TO-263) drawing
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STB/D/F/P/U2N62K3

Package mechanical data

Table 10. DPAK (TO-252) mechanical data
mm
Dim.

Min. Typ. Max.
A 2.20 2.40
Al 0.90 1.10
A2 0.03 0.23
b 0.64 0.90
b4 5.20 5.40
c 0.45 0.60
c2 0.48 0.60
D 6.00 6.20

D1 5.10
E 6.40 6.60

E1 4.70

e 2.28
el 4.40 4.60
H 9.35 10.10
1 1.50

L1 2.80

L2 0.80

L4 0.60 1
R 0.20
V2 0° 8°
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Package mechanical data STB/D/F/P/U2N62K3

Figure 27. DPAK (TO-252) drawing
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STB/D/F/P/U2N62K3 Package mechanical data

Table 11. TO-220FP mechanical data

mm
Dim.
Min. Typ. Max.
A 44 4.6
B 2.5 2.7
D 2.5 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
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Package mechanical data STB/D/F/P/U2N62K3

Figure 29. TO-220FP drawing
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STB/D/F/P/U2N62K3 Package mechanical data
Table 12. TO-220 type A mechanical data
mm
Dim.
Min. Typ. Max.
A 4.40 4.60
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
J1 2.40 2.72
L 13 14
L1 3.50 3.93
L20 16.40
L30 28.90
P 3.75 3.85
Q 2.65 2.95
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Package mechanical data

STB/D/F/P/U2N62K3

18/25

Figure 30. TO-220 type A drawing
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STB/D/F/P/U2N62K3

Package mechanical data

Table 13. IPAK (TO-251) mechanical data
mm.
DIM.
min typ max.
A 2.20 2.40
A1 0.90 1.10
b 0.64 0.90
b2 0.95
b4 5.20 5.40
B5 0.3
c 0.45 0.60
c2 0.48 0.60
6.00 6.20
E 6.40 6.60
e 2.28
el 4.40 4.60
H 16.10
9.00 9.40
L1 0.80 1.20
L2 0.80 1.00
VA 10°

Doc ID 018898 Rev 2
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Package mechanical data

STB/D/F/P/U2N62K3

IPAK (TO-251) drawing

Figure 31.
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STB/D/F/P/U2N62K3 Packaging mechanical data

5 Packaging mechanical data

Table 14. DPAK (TO-252) tape and reel mechanical data

Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
A0 6.8 7 A 330
BO 10.4 10.6 B 1.5
B1 12.1 C 12.8 13.2
D 1.5 1.6 D 20.2
D1 1.5 G 16.4 18.4
E 1.65 1.85 N 50
7.4 7.6 T 22.4
KO 2.55 2.75
PO 3.9 41 Base qty. 2500
P1 7.9 8.1 Bulk qty. 2500
P2 1.9 2.1
40
T 0.25 0.35
15.7 16.3
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Packaging mechanical data STB/D/F/P/U2N62K3

Table 15. D2PAK (TO-263) tape and reel mechanical data

Tape Reel
mm mm
Dim. Dim.

Min. Max. Min. Max.
AO 10.5 10.7 A 330
BO 15.7 15.9 B 1.5
D 1.5 1.6 C 12.8 13.2
D1 1.59 1.61 D 20.2
E 1.65 1.85 G 24.4 26.4

11.4 11.6 N 100
KO 4.8 5.0 T 30.4
PO 3.9 4.1
P1 11.9 121 Base qty 1000
P2 1.9 2.1 Bulk gty 1000

50

T 0.25 0.35

23.7 24.3
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STB/D/F/P/U2N62K3

Packaging mechanical data

Figure 32. Tape for DPAK (TO-252) and D?PAK (TO-263)
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Figure 33. Reel for DPAK (TO-252) and D2PAK (TO-263)
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Revision history STB/D/F/P/U2N62K3

6 Revision history

Table 16. Document revision history

Date Revision Changes

31-May-2011 1 First release

Added new package: D2PAK
20-Mar-2012 5 — Table 1: Device summary, Section 4: Package mechanical data
and Section 5: Packaging mechanical data have been modified.

Minor text changes.
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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.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.
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WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
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Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.
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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.
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