r STP120NF10, STB120NF10
Y/ STF120NF10, STW120NF10
N-channel 100 V, 0.009 Q 110 A STripFET™ Il Power MOSFET

in TO-247, TO-220, D2PAK, TO-220FP

Features
Type Vbss | Rbs(on) max Ip
STW120NF10 110 A
STP120NF10 110 A
100V .0105Q
STB120NF10 0 <0.0105Q | 15 A
STF120NF10 41 A

m Exceptional dv/dt capability
100% avalanche tested

m Application oriented characterization

TO-220FP

Application

m Switching applications
Figure 1. Internal schematic diagram

Description

. D(TAB or 2)
These devices are N-channel Power MOSFET o

realized with STMicroelectronics unique
STripFET™ process has specifically been
designed to minimize the on-resistance. It is ]
therefore suitable as primary switch in advanced 6(1) e
high-efficiency, high-frequency isolated DC-DC
converters for telecom and computer application.
It is also intended for any applications with low

gate drive requirements. O
S(3)
SC08440
Table 1. Device summary
Order codes Marking Packages Packaging
STB120NF10 B120NF10 D2PAK Tape and reel
STF120NF10 120NF10 TO-220FP
STP120NF10 P120NF10 TO-220 Tube
STW120NF10 W120NF10 TO-247
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STB/F/PW120NF10 Electrical ratings

1 Electrical ratings

Table 2.  Absolute maximum ratings

Value Unit
Symbol Parameter
TO-220, TO-247, TO-220FP
D?2PAK
Vps | Drain-source voltage (Vgg = 0) 100 \'%
Vgs | Gate-source voltage +20 \
I Drain current (continuous) at T¢ = 25 °C 110 41 () A
Ip Drain current (continuous) at Tc=100 °C 77 2g(1) A
Ilpm @ | Drain current (pulsed) 440 164 (1) A
Pror |Total dissipation at Tc =25 °C 312 45 W
Derating factor 2.08 0.30 W/°C
dv/dt ©) | Peak diode recovery voltage slope 10 V/ns
EAS(4) Single pulse avalanche energy 550 mdJ
T Operating junction temperature
. perating | P 5510175 °C
Tstg Storage temperature
1. Limited only by maximum temperature allowed.
2. Pulse width limited by safe operating area.
3. ISD <120 A, di/dt < 300 A/HS, VDD = SO%V(BR)DSS
4. Starting Tj=25°C, Ip=60A, Vpp=50V
Table 3. Thermal resistance
Value
Symbol Parameter Unit
TO-220 | TO-247 | D?2PAK | TO-220FP
Rihj-case | Thermal resistance junction-case max 0.48 3.33 °C/W
Rthj-amb Thermal resistance junction-ambient 62.5 62.5 C/W
max
Rinj-pep' ) | Thermal resistance junction-pch max 35 °C/W
T, Maximum lead temperature for soldering 300 300 °c
purpose

1. When mounted on 1inch2 FR-4 board, 2 0z Cu

KYI Doc ID 9522 Rev 7 3/21




Electrical characteristics

STB/F/PW120NF10

2 Electrical characteristics

(Tcase = 25 °C unless otherwise specified)

Table 4.  On/off states
Symbol Parameter Test conditions Min. Typ. | Max. | Unit
Drain-source breakdown
\Y Ip =250 pA, Vgg=0
(BRIDSS | yojtage D HA, Vgs 100 \Y
| Zero gate voltage drain Vps = Max rating, 1 pA
DSS | current (Vgg = 0) Vps = Max rating@125°C 10 | pA
Gate body leakage current
lass y 9 Vgs =20V 100 | nA
(Vps=0)
Vasth) | Gate threshold voltage Vps= Vgs, Ip =250 pA 2 4 \"
Static drain-source on
R = = M
DS(on) | esistance Vgs= 10V, Ip=60 A 0.009 |0.0105| Q
1. For TO-220FP Ip =40 A
Table 5. Dynamic
Symbol Parameter Test conditions Min. Typ. Max. | Unit
o (1 | Forward transconductance |Vps=25V, Ip=60 A - 90 S
Ciss Input capacitance
5200 F
Coss | Output capacitance Vbs =25V, f=1 MHz, ) 285 EF
Vgs=0
Cres Reverg.e transfer GS 305 oF
capacitance
Qg | Total gate charge Vpp=80V, Ip=120 A 172 233 nC
Qgs | Gate-source charge Vgg=10V - 32 nC
di Gate-drain charge (see Figure 16) 64 nC
1. Pulsed: pulse duration=300ps, duty cycle 1.5%
4/21 Doc ID 9522 Rev 7 1S7]




STB/F/PW120NF10

Electrical characteristics

Table 6. Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
t } .
d(ton) 'IF"L.Jrn :n delay time Vpp=50 V, Ip= 60 A, gg ns
r ise time ns
Rg=4.7 Q Vgg=10V - -
taofm | Turn-off delay time G ) 2 Ves 132 ns
t | Falltime (see Figure 15) 68 ns
Table 7.  Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current - 110 A
Isom'! | Source-drain current (pulsed) - 440 | A
Vgp® | Forward on voltage Isp=120 A, Vgg=0 - 1.3 v
Isp=120 A,
tr Reverse recovery time di/dt = 100 Alus 152 ns
Q Reverse recovery charge - ,” ’ - 760 nC
Vpp=40V, Tj=150 °C
lrrm | Reverse recovery current . 10 A
(see Figure 20)
1. Pulse width limited by safe operating area
2. Pulsed: pulse duration=300ps, duty cycle 1.5%
'S7i Doc ID 9522 Rev 7 5/21




Electrical characteristics

STB/F/PW120NF10

2.1 Electrical characteristics (curves)
Figure 2. Safe operating area Figure 3. Thermal impedance
GC98380 280TOK GC94610
o) “ i
4 i d=0.5—==
2 [] /
2 f
2 & _A i
10277 N N O.‘Z‘ lili=gt]) ]
4 :*LDQV D o . 100usHn =TTT] d
o <A A il 0. 14 4
0’ 10! [T] 000
2 0.02
4 7 0.010 7, = kRipyee
: gl [ o= te/7
10 SINGLE PULSE |
i UL
2 1l
T
1071 42 468 (2 468 2 468 ,2 468 10’2
10 10 10 10 Vos(V) 1075 104 1073 1072 10-" te(s)
Figure 4. Safe operating area for TO-220FP Figure 5. Thermal impedance for TO-220FP
Ip AMO6224v1 K (R o T
(A) : 6=0.5 —
e | il
_%fz;‘e':@\ 0.2 L T s ?
100= é“‘&\?f Se== 0.1 A
—F & *@ N 1 ——1T i
— ] 1o :
[ R O 00ps == 2 Zddii
— N L :: AR
10 1ms /____:— =ahir %gg
10ms LT // 0.01 Zin = k Rypy o
— N 1072 ] 5=1p/T
1l T]=175 C ” i
—f Tc=25°C e SINGLE PULSE
[ Single e
o1l L PoRE -
. -3
0.1 1 10 100 Vbs(V) 1 es 1074 103 102 107 10° 10" tp(s)
Figure 6. Output characterisics Figure 7. Transfer characteristics
GC98390 GC98400
Io(A) In(A) /
8V
240 / 240 /
Ves=10V 6V
|
180 / /// 180
/// / Vos=25V
120 /;/ 120 /
/
o /// o0 //
4V
— A
0 2 4 6 8 Vos(V) 0 2 4 6 8 Ves(V)
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STB/F/PW120NF10 Electrical characteristics
Figure 8. Normalized Bypgg vs temperature  Figure 9. Static drain-source on resistance
V(srypss CCo8180 GC98420
(norm) | | Ves=0 R(?i(sg) ‘ ‘
Io=250uh Ves=10V
1.2 9.6
/
1.1 9.2
/ LT
N —
1.0 8.8
0.9 / 8.4
0.8 8
=50 0 50 100 Ty(°C) 0 30 60 90 120 Io(A)

Figure 10. Gate charge vs gate-source voltage Figure 11. Capacitance variations

GC98430

Ves(V)

12

| | Vos=80V
lo=120A
////
/,
/,
50 100 150 200 Q¢(nC)

GC98440

c(pF) f=1MHz
Ves=0V
8000
6000
\\‘-__ Ciss
4000
2000 \\
\ N Coss
N— "
Crss
0 10 20 30 40 Vos(V)

Figure 12. Normalized gate threshold voltage

Figure 13. Normalized on resistance vs

vs temperature temperature
GC98450 5C98460
Ves(th) Ros(on)
(norm) ‘ ‘ (norm) | | Ves=10V
lo=60A
1.2 Vos=Vas L 2.0 ’ /
: l0=2501A : //
~ //
1.0 1.5 4
N //
0.8 1.0
/’///
0.6 0.5
0.4 0.0
-50 0 50 100 Ty(°C) -50 0 50 100 T4(°C)
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STB/F/PW120NF10

Figure 14. Source-drain diode forward
characteristics

GC98470
Vso(V)
1.1
Tv=—=55°C ///
// //
0.9
| — //
‘\ =
0.7
25°C
/75“(3
0.5
0.3
0 30 60 90 120 Isp(A)
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Test circuits

3 Test circuits

Figure 15. Switching times test circuit for
resistive load

Figure 16. Gate charge te

st circuit

VDD
12V v
A7k ] 1kQ
T 100nF
ﬁ RL 2200 3.3 1
Wk ME Voo lc=CONST |
— VD o— f— e Vi=20V=VGMAX —~ 100Q »«}L D.U.T.
Vas . 2200 P K
- Ra »«} D.U.T. uF 2.7kQ Va
_| d T —
Pw
AMO1468v1 — AMO01469v1
Figure 17. Test circuit for inductive load Figure 18. Unclamped inductive load test
switching and diode recovery times circuit
A A &A -
D
FAST L=100uH VD o——
G D.U.T DIODE 2200 33
s 33 1000 o—| v wF Voo
B B NI p‘F uF — 1 |
250 D [ R e A O Ip - - —
G :} T T 7T o——
h
+ Ra S o !
Vi D.UT.
- SEr
Pw B
o AMO01470v1 AMO01471v1
Figure 19. Unclamped inductive waveform Figure 20. Switching time waveform
V(BR)DSS — fton — —  toff
Vo — tdon — ' L tdoff — tf
90% 90%
IDm
10%
D 0 10% VDs
VbD VDD 90%
Vas
AMO01472v1 [0 I— 10% AMO01473v1
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Package mechanical data STB/F/PW120NF10

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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Package mechanical data

Table 8. TO-220FP mechanical data
mm
Dim.
Min. Typ. Max.

A 4.4 4.6
B 2.5 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 10 104
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

Figure 21. TO-220FP drawing

L7

L5

L6 —

F1

F2

L2

L4

L3

7012510_Rev_K
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Package mechanical data

STB/F/PW120NF10
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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

Figure 22. D?PAK (TO-263) drawing

Ll

SEATING PLANE

COPLANARITY AT

[

THERMAL PAD

GAUGE PLANE

0079457_R
Figure 23. D2PAK footprint@
16.90
A
12.20 5.08
1 i1@ v
v
| |
< > 3.50
9.75 A
Footprint

a. All dimension are in millimeters
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Package mechanical data STB/F/PW120NF10
Table 10. 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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Package mechanical data

Figure 24.

TO-220 type A drawing
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Package mechanical data STB/F/PW120NF10
Table 11.  TO-247 mechanical data
mm
Dim.
Min. Typ. Max.
A 4.85 5.15
Al 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
2R 4.50 5.50
S 5.50
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STB/F/PW120NF10 Package mechanical data

Figure 25. TO-247 drawing

.
S

HEAT-SINK PLANE

|

N
N>

/—efP
g 15 &@4

N

|emt—

&
T

}
Ll L

3N 2 1Y

J A1 BACK VIEW
L— e 0075325_F

K‘!I Doc ID 9522 Rev 7 17/21




Packaging mechanical data

STB/F/PW120NF10
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Packaging mechanical data

Table 12. 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 15
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
F 11.4 11.6 N 100
KO 4.8 5.0 T 30.4
PO 3.9 41
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/F/PW120NF10 Packaging mechanical data

Figure 26. Tape

10 pitches cumulative
tolerance on tape +/- 0.2 mm
I |
Top cover PO D _ P2
Tl tape | | r
E
/ 00® 6300|600l
NS F
;
. O ® ® ® ® E
e
A0 P1 D1
User direction of feed
[+ ¢ & | ° ¢+ *[® ¢ [+ %
8 | | | | | | |
> Bending radius
User direction of feed
AMO08852v2
Figure 27. Reel
T
REEL DIMENSIONS
L
40mm min.
Access hole
At sl ot location
B
D
C ﬂ&
/
A \ = i& N
Full radius Tape slot G measured at hub
in core for
v tape start 25 mm min.
width 4 L
AMO08851v2
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6 Revision history

Table 13. Revision history

Date Revision Changes
20-Mar-2006 2 Preliminary datasheet
31-Mar-2006 3 Typing error
19-Jun-2006 4 New template, no content change
28-Jun-2006 5 New I value on Table 2
05-Oct-2006 6 New value on Table 7
11-May-2011 7 Added new package and mechanicala data: TO-220FP.
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time, without notice.
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