.“ BETTER POWER

BP9963

P-CHANNEL ENHANCEMENT MODE POWER MOSFET
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The BP9963 utilized advanced processing techniques to achieve the lowest possible on-resistance, extremely

efficient and cost-effectiveness device.

The TO-252 package is universally used for commercial-industrial applications.

Features

*Simple Drive Requirement
*Lower Gate Charge

*Fast Switching

Package Dimensions

» Marking ;
E— TO-252 D
[ ) —
W MARK -
= Date Coch I DDDB G
0o s
u G D S
U P - “T REE Millimeter REE Millimeter
J s L ﬂ ¢ ) Min. Max. ) Min. Max.
E A 6.40 6.80 G 0.50 0.70
B 5.20 5.50 H 2.20 2.40
C 6.80 7.20 J 0.45 0.55
I D 2.40 3.00 K 0 0.15
I I x 47 E 2.30 REF. L 0.90 1.50
- - + qﬁ F 0.70 0.90 M 540 | 5.80
o
S 0.60 0.90 R 0.80 1.20
Absolute Maximum Ratings
Parameter Symbol Ratings Unit
Drain-Source Voltage Vbs -40 \Y
Gate-Source Voltage Vs +20 \
Continuous Drain Current Ipb @TCc=25C -20 A
Continuous Drain Current Ib @Tc=100TC -15 A
Pulsed Drain Current’ Ipm -72 A
Total Power Dissipation Pp @TCc=25C 31 W
Linear Derating Factor 0.25 WIC
Operating Junction and Storage Temperature Range Tj, Tstg -55 ~ +150 T
Thermal Data
Parameter Symbol Value Unit
Thermal Resistance Junction-case Max.| Rthj-case 4.0 TW
Thermal Resistance Junction-ambient Max. Rthj-amb 110 TW
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BP9963

Electrical Characteristics (Tj = 25°C unless otherwise specified)

Parameter Symbol | Min. | Typ. | Max. | Unit Test Conditions
Drain-Source Breakdown Voltage BVpss -40 - - V  |Vgs=0, Ip=-250uA
Breakdown Voltage Temperature Coefficient | ABVpss /2 Tj - -0.1 - VI'C |Reference to 25°C, Ip=-1mA
Gate Threshold Voltage VGsith) -1.0 - -3.0 V  |Vps=Vgs, Ip=-250uA
Forward Transconductance Ofs - 9.6 - S [Vps=-10V, Ip=-10A
Gate-Source Leakage Current Igss - - +100 nA  |Vgs= +20V
Drain-Source Leakage Current(Tj=257C) - - -1 UA  |Vps=-30V, Vgs=0

Ipss
Drain-Source Leakage Current(Tj=707C) - - -25 UA [Vps=-24V, Vgs=0
) - - 40 Vgs=-10V, Ip=-10A
Static Drain-Source On-Resistance” | Rps(on) mQ
- - 60 Vgs=-4.5V, Ip=-5A
2
Total Gate Charge Qq - 10 16 Ip=-10A
Gate-Source Charge Qgs - 3 - nC |Vps=-24V
L Vgs=-4.5V
Gate-Drain (“Miller”) Change Qgd - 5 -
Turn-on Delay Time? Td(on) - 9.6 - Vps=-15V
Rise Time T - 18 - Ip=-10A
ns [Vgs=-10V
Turn-off Delay Time Td(off) - 19 - Rg=3.3Q
Fall Time Ts - 14 - Rp=1.5Q
Input Capacitance i - 463 740
put Lapaci Ciss Vs=0V
Output Capacitance Coss - 187 - pF  |Vps=-25V
. f=1.0MHz
Reverse Transfer Capacitance Crss - 140 -
Source-Drain Diode

Parameter Symbol | Min. | Typ. | Max. | Unit Test Conditions
Forward On Voltage® Vsp - - -1.2 V' |ls=-10A, Vgs=0V
Reverse Recovery Time Te - 34 - NS |1s=-10A, Vgs=0V
Reverse Recovery Charge Q. - 30 - nC [dI/dt=100A/us

Notes: 1. Pulse width limited by Max. junction temperature.

2. Pulse width=<300us, duty cycle =2%.
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Reverse Diode
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Characteristics Curve

» s
T | R T T T & Q TTT T T T T I T T T T[T T T T [ TTTT[TTTT]2
[ S~ I o I~ [ = \_\I+\T_\Iu+T_\T++T_\L++T\IL+ IR S [ S S
=TI I o] el 7 FRENRRENEL SN NN RN RN SHE - R N A D
IR IR ARV I N NN AP ) AN = O T TN e T = =5 u J g
I ! I I | Iy I =~ L il e B o i e S ol ke Tl sl i B A o = e it EEEEE e 4
| | I I I L , = 5 oo Leoo e NSdareoorcpiaar [ L 1 A R L—
! | ! y! ! I [ 2 1 TR R R L P I T J 1
t t t t + + t Anﬂa i A e A e e e ] M..Se 1 1 !
I | I I 1 I I = = \_\_LL\T_LL\#T_\/L#T_\L#Jrrwipk ¥ O S | ___ L ______
| I | | ! i | s = RN EA YRR NN I = ¢ g ! !
I ) W WA G (N i | B e &) 1 i (i ITTTITTT g Lo [t [ ===
[ _ [ I [ 3 2 N -l - SRR SEEES S £ GECECEEEE CEE HESE e SEEEE
NN LA | 2 B PRl BS e T e
, } , W ' b —-. % & : _, —t s LT T - I - : :
! N ! ! ! ! s B 4 L i Lpioay s Ry -t ]-_f- I I A—
| | | | 1 1 | £ O | 11 I [N R S oo = I | !
U I T . V. . Ok L A 3 1 Il il I rEmTT T = s [t [l Elt A==
I i I 1 I I S o N |- [ I LEId4 4 .m; — IR R Y R I —
| I | I I | S m I 1 L LN = £ I I I
| I | / ! | T CATTrm AT IT I N T[T E RS O s St Sl I B 1= ==
ks I | | m o ___,”.L.,,_,_.,_,______,,_,_” T..JOV. | 1 1
e , NN / , S TN IS ARENEUAREN INNRARNE i AR P4 [ _ ) I D
5 I | | ! | \ o =N R N . T i i
[ I | | ) | . EREE JaEEE RN E RN R Y AR - B e | e R 4= ==
e i s i el el I Bl Bl N [ o B e oo N o0 R T [ I S
L | | ! ) =g NS EEENE R AR R YA o | I I
i~ I | | I I o= -_|_|_4-_|_|,|_-ﬂ1_|,|44_|_||_4._.ﬂ/|_44 = eSS S S S S S e = ===
| L | | 1 1 = F | I Ll Ll 1l Ll Ll = 1 L L
sy o _
() puoan umaq 1 oty pazypunioy i
= 72} <)
- T T T T T T T T —

s los s N = [ [ [ I I I I I Wb N -4 - S [ R
= 3 - m (= b7 | | | I I I I I = [SYSPS RS Sy [Ty [P P [SPSpS Fmpsny RS
F =t S g T~ i - gt r- T =) Tt [SPSE -4 ——b— - -+ ——
v i [ 1! b o N | | | | | | > } 1 L } /

| I 1 [ - LT N | | | | | [ =N © B - — 3 —— e EEEEE SEREE
1 , T N - =~ 9 T T T T T T = . 3 | | __ [ (i7, I T R T
| | 1 | L m A | 1 1 1 | | W < I - - — 4 — — _ﬂ.;.r|||r||||r||
I I | D I R I A D ....(a ) 1 M T N A IO O D R | N I A & G I 1 ! ! J
I | ] [ g | | [ I i I i [ % o ——t— [ [ RS
_ | I - | s m_w | | | _ _ _ \ _ _ s 4 -|L||ul|l|._.ulu..rl.nl_n.h||.||r||||r||
I ! 1 ! LD , , , L L L I I 3 N [P S S (= =dte= _|||_....-ﬂ4_ul|!|||r||
I | ] | = e | | | I I I I I RN S 1 1 !
| I | I . , , | I I I I I ¥ 5 i = T B 1 L T~ .
IS YRR DD N S (N R SN = VI S Y i e RS 7 ) g =9 -|L||Vrﬂ.||_ ||||| [
I [ 1 | S = [ [ [ I I I I ] = I P . (. .S S D Lo
S = = <
| | 1 | “2 I I I | | | | | 5 3 | 1 1 I !
“ ﬂ ' ﬂ . £ 0 ” ” ” “ “ “ “ “ i @ I [T (R e, N I
I / [ \ 1 [ L , , , I I I I I T ‘? IR D R —_1__ (S . L__
I | I | 3 mm , | | I I I I g m | a1 __ [ mu||||r||/|
F-- o INeN Y- £, il e B ol ol B - Tl el il Kl i Bl ! 1 = ! |
L | ! | S-S | | I Iy I I I I G, 1 | ] __ -1 [~ PR
Al I | oo e _ _ | | o = L _ [ [T ot
[ T ] ] & T T T I I I I I - | _ 1 _ L _ __1__ ~_ L _L_ ]
Il | / | o T.. | | | I I I I I = 0. | ! ! | ,
LS (S S\ U [ T Ty Nt A T S S n | _a__l__ -4 [ [ R
I | ] | | | I I I I I [ _a__ | __ (T [ (I RS
&~ | ! 20 ! | | I I I I I o0 [ _a__[__ —_1__ [ I Y
l | 1 = F L L L L L L L L ~ F L L L L L
3 2 ) = 3 0 I b % = = x] Lo = = © - =
(V) miaLin)y upac * p- (g5 m) NOsay (PAT-

Fig 5. Forward Characteristics of
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Fig 7. Gate Charge Characteristics Fig 8. Typical Capacitance Characteristics
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Fig 9. Maximum Safe Operating Area  Fig 10. Effective Transient Thermal Impedance
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Fig 11. Switching Time Waveform Fig 12. Gate Charge Waveform
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