.... BETTER POWER

N-CHANNEL ENHANCEMENT MODE POWER MOSFET

Description

BVDss 40V
RDS(ON) 20mQ
ID 7.8A

The BP9960 provide the designer with the best combination of fast switching, ruggedized device design, ultra

low on-resistance and cost-effectiveness.

Features
*Low On-Resistance
*Fast Switching Speed
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Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Drain-Source Voltage Vbs 40 \
Gate-Source Voltage Vas 120 Vv
Continuous Drain Current® lo @TA=25C 7.8 A
Continuous Drain Current® lo @TA=70C 6.2 A
Pulsed Drain Current’ lom 20 A
Total Power Dissipation Pp @TA=25C 2.7 w
Linear Derating Factor 0.02 W/C
Operating Junction and Storage Temperature Range Tj, Tstg -55 ~ +150 T
Thermal Data

Parameter Symbol Value Unit
Thermal Resistance Junction-ambient®  Max. Rthj-amb 45 TW
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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 /A T] - 0.032 - V/'C |Reference to 25°C, Ip=1mA
Gate Threshold Voltage Vasith) 1.0 - 3.0 V  |Vps=Vags, Ip=250uA
Forward Transconductance Ois - 25 - S |Vps=10V, Ip=7A
Gate-Source Leakage Current Igss - - +100 nA  |Vgs= 20V
Drain-Source Leakage Current(Tj=25C) - - 1 UA  |Vps=40V, Vgs=0

Ipss
Drain-Source Leakage Current(Tj=70C) - - 25 uA  |Vps=32V, Vgs=0
- - 20 Vgs=10V, Ip=7A
Static Drain-Source On-Resistance | Rps(on) m
- - 32 Vgs=4.5V, Ip=5A
2
Total Gate Charge Qq - 14.7 - Ip=7A
Gate-Source Charge Qgs - 71 - nC [Vps=20V
Gate-Drain (“Miller”) Change Qgd - 6.8 - Vas=4.5V
Turn-on Delay Time® Td(on) - 1.5 - Vps=20V
Rise Time T, - 6.3 - Ip=1A
ns |Vgs=10V
Turn-off Delay Time Td(off) - 28.2 - Rg=3.3
Fall Time Ti - 12.6 - Rp=20
Input Capacitance i - 1725 -
Output Capacitance Coss - 235 - pF  |Vps=25V
. f=1.0MHz
Reverse Transfer Capacitance Crss - 145 -
Source-Drain Diode

Parameter Symbol | Min. | Typ. [ Max. | Unit Test Conditions
Forward On Voltage® Vsp - - 1.3 V. |Is=2.3A, Vgs=0V, Tj=25C
Continuous Source Current (Body Diode) Is - - 2.3 A |Vp= Vg=0V, Vg=1.3V
Pulsed Source Current (Body Diode)1 Ism - - 20 A

Notes: 1. Pulse width limited by Max. junction temperature.
2. Pulse width=300us, duty cycle =2%.

3. Surface mounted on 1 in® copper pad of FR4 board; 135°C/W when mounted on min. copper pad.

Page: 2/5




150

jop

Case Temperature ( °C)

T,

tion

issipa

Fig 6. Type Power D

Page: 3/5

150

Characteristics Curve

(V) paran’y umaqg *9p

(75 ) ol

() maainy i g

7/] =

[ o o o N w I U T T 2 1 T T T T T T T
- -r-F-r B -r-t-F-r—r—}F-t+—F—t+-— ph R R, A ¥ R T R Y N S T o | | | | | 1 |
YN | F o1 o 721 [ 1 [ o ] m L | i E R R R
S =R®m [T T [ rroroTrorTre = it e A 8 e et e Bl el nlind i e Henls Sl il i ke <o = o | | | | | | |
RIS TTCE. S IR Q) E ) Iy I I Y Sy 15 R Dt " Y R O = - i R B r~~ 1" -77° T T

| | | | ,,_( | | | | | | | N | | | | | | | | 1 | 1 | | 1 a a | ] | | | | | |
F-r-Fr-r-fF-r>*-r-rF-r-r-r-fF-r-r-r- =~ & i e e e e R e e e e e e R e B 4& & | | i e e T ] G S r A

L |0y L L = I L L L s O - o [ | | | | \ |

T [ B o T Ty [ T T T 1 T T T T T T T S 7] [ L L T T e S S
(T TR TR IR N N R S T TRy SR Y H S S m.s (1 _J_Jd_L_L I_ 1 L_L J_1_L_L_l S~ %] m-. | I | | | | | I |

[ [ W [ [ = [ ! | [ 1 »

F-r-—r—r-ft-r—rfr-r-r-r—r—f-r-r-r- S = == —+ + H4-4—+ 1 3 R. 5 I U I i i i I I i
ISR TS IO NI SO S SN [ ! Lol R - — T I N R LY 4 S S
FTr R K [ [ % - ! & moameT [ rooeen
|f..|ru..|||r|_. e ey 2 = 1 S o (=] -||W|||"||.,ﬁ ||||| "uuu_u .“ ||||| 4,-||"|||_||.

N [ [ [ E =y 1 E )
& T T UL LI UL ™~ = ey T n = | | | | | | ! |
IR I N IO I Y Y ) Y N I T = ) Y [-r-A--t--r-- (- A HCIC G EE LEEEE LR
i U . b CTrT CTrT s i = N [ o Lo
F-bNF-F-F-F-F -k - — L O 1 = = £ i e e g O e [l e B
| [ | o o = — I 3 R = o | | | | | 1 |
r q ror r < ] ! 5 - — —t— —
Ll = 2 ) ! S 7 o o [
& .
- “ . 2 ! s e £ e (S e N I JEpEY T P
— _ z = i o Z, > [ [ [
r r & [ i R 4N - [ ey JEpEY T P
L 1 o | | | | | | I |
X . ) A e ST ST O s EF T JEp, E
s [\ | a0 o | o [
| =T] 1 o S| ST FT=y B L T Ty J N I p—
T o 1 = [ [ [
- F 1 ! L ! L L L ] 1 L
- q % s
2 2
W)
N %)
LI S N LIS N B LIS N = (P] = on
T R A R B R o e = \|
T [~V [ > oo [ rorer rorer =
e e R . N Y S N =)
SIDIDW 1o _,m“_ | [ N T n ! ! [ [ . V
ST ST r- T TR T T T % ‘\rmuﬂ i e Sl it it aid bt b bk bl
o111 [T I I_d_L_t_1 - = ot Pt b - )
I R S < AT [ [ T = ~
ey W R S T L= 2] ISRy, O S R Ey Sy Iy Iy I IO 'EES Iy I < \
| T R B | [ | A [ T T u bt o 1B 1 [ [ [ G
F---1—t-t-r—F=-1-t-q-r-|--t-t-r-1- 2 o] P e e e ke Pl e i) e [l
R R I A R = < I Lol o
[ [ I [ R C IFLE L [FSS r-r-r roror 17/}
N - ————_———_———_ - T — T — L1 T o >
I [T I [ I ) ~— [ [ [ [
It e e el ettt s s Sl v At e e il it il z = Eatatubaintaint shalaiel et all ot bl il off ikl al = 5
[ R | [ . [ | = o | R N A N I R [ ~ &
el 111 [ B ] ' = rorer r-r-r r-r-r roror [ =
SRURY o R (T A Y S PR R Y P RN P R Ry S L = | L L_L_ bbb _bL_L L W <
LN N N [ R 3 [ [ ] Lo = -
-1t -r=F==a-r-rbr st r oo = O ——t —t—t —t—t ——t ° |22}
SNy N B 11 ] [ [ [ L ‘7
|||||||||||||||||||||||||||||||| = — | L 7]
[ R [ ITTTT T S < roror roror r-ror roror 5]
[N . WA S SO PR PRI Y IV T NN DU SO SO S N . 1>} | _L_L_L_L_L_L_L L_L_L L_L_L_ R
N oo h R - o o ] | 1 T
—t+— T — ——+—+—+— ~ & =7 [ ' + + e R !
| Vlfﬂ [ . ' I N o | | I =
i T I ] [ * O
[ L I | ——C-C_] L_L_L_
[ | L [ [ nsm
I | S et e e
i on [ L . O S =0l
o T T o
N F —_— — . F
2 b4 o = s 3 2 = = =] = @ - ] =)

125

100

75

50

T., Case Temperature { *C)

Fig 5. Maximum Drain Current

v.s. Case Temperature




BP9960

=
i
T — |
i = 0oz
i H s E
[ nm £
H £
i &f
£ H ag
is o
T
t i
Y ™
LI Y
mﬂ I =———|
o T AN L
T | L Y N #
[ = L 7
e LA N
b o = Tyl
iy y v . -
(") asuodsayy puLiay [ pazypiuLioy
IJIIS--NI0IID; = un—,....H,uHH,HH”,DDuH_H_HH”
L e L g4 4-F—

[Tt
I

(L n Rl iy

1+14

++ g

T+ 1= %
1
|

_,_KW_ “

HHH++—

L Sl e

Phlsen ="

c223agiut o
_;:Tt'_

i

-7
[T

o0

i

a.01

100 1000

i

aeai wor ¥}

0.0001

100

in

o

t, Pulse Width (s)

Vs (V)

Fig 8. Effective Transient Thermal Impedance

Fig 7. Maximum Safe Operating Area

f=1.0MHz
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Fig 10. Typical Capacitance Characteristics

Fig 9. Gate Charge Characteristics
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Fig 13. Switching Time Circuit

Fig 14. Switching Time Waveform
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Fig 15. Gate Charge Circuit

Fig 16. Gate Charge Waveform

Page: 5/5



