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BP9934

Dual N & P-Channel PowerTrench® MOSFET

General Description Features

These dual N- and P-Channel enhancement mode .
power field effect transistors are produced using
BETTER POWER’s advanced PowerTrench
process that has been especially tailored to minimize
on-state ressitance and yet maintain superior switching
performance.

These devices are well suited for low voltage and
battery powered applications where low in-line power
loss and fast switching are required.

NOTE: The BP9934 is available D1
in a lead-free package .

Pint — "

Q1: N-Channel

7A, 30V Rosion = 0-028Q @ Vg = 10V
Roson = 0-040Q @ Vg = 4.5V

Q2:  P-Channel

BA, 30V Ryg, =0.052Q @ Vg =-10V

RDS(DH) =0.080Q @ Vg =-4.5V
Fast switching speed

High power and handling capability in a widely
used surface mount package
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SOP-8
AbSOI ute MaXim um RatingS T, =25°C unless otherwise noted
Symbol Parameter Q1 Q2 Units
Vbss Drain-Source Voltage 30 30 \
Vass Gate-Source Voltage +20 +20 \Y
Ip Drain Current - Continuous (Note 1a) 7 -5 A
- Pulsed 20 -20
Po Power Dissipation for Dual Operation 2 w
Power Dissipation for Single Operation (Note 1a) 1.6
(Note 1b) 1
(Note 1c) 0.9
Ty, Tste Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rosa Thermal Resistance, Junction-to-Ambient (Note 1a) 78 °C/W
Rosc Thermal Resistance, Junction-to-Case (Note 1) 40 °C/W
Package Marking and Ordering Information
Device Marking Device Reel Size Tape width Quantity
x produce / date code BP9934 13" 12mm 2500 units

xnote: up: produce code :4606XX,45XX,44XX...

down: date code :9xxx,8xxX...
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Electrical Characteristics T, = 25°C unless otherwise noted
Symbol Parameter Test Conditions |Type| Min | Typ | Max | Units
Off Characteristics
BVpss Drain-Source Breakdown Ves =0V, Ip = 250 A Q1 30 \
Voltage Ves =0V, Ip = -250 pA Q2 | -30
ABVbss Breakdown Voltage Ip = 250 pA, Referenced to 25°C Q1 25 mV/°C
AT, Temperature Coefficient I = -250 A, Referenced to 25°C Q2 -22
Ipss Zero Gate Voltage Drain Vos=24V,Ves =0V Q1 1 HA
Current Vps =-24V,Vgs =0V Q2 -1
losse Gate-Body Leakage, Forward |Vgs =20V, Vps=0V All 100 nA
lessr Gate-Body Leakage, Reverse |Vgs=-20V, Vps =0V All -100 nA
On Characteristics  (Note 2)
Vash) Gate Threshold Voltage Vps = Vs, Ip = 250 pA Q1 1 1.6 3 \%
VDS = VGS; ID =-250 }JA Q2 -1 1.7 -3
AVas(h) Gate Threshold Voltage Ip = 250 pA, Referenced to 25°C Q1 -4.3 mV/°C
AT, Temperature Coefficient Ip = -250 pA, Referenced to 25°C Q2 4
Ros(on) Static Drain-Source Ves=10V, Ipb=7A Q1 21 28 mQ
On-Resistance Ves=10V, Ip =7 A, T, =125°C 32 42
Ves =45V, Ipb=6A 27 40
Ves=-10V,Ip=-5A Q2 41 52
Ves=-10V, lp=-5A, T, =125°C 58 78
Ves=-45V,Ipb=-4A 58 80
Ip(on) On-State Drain Current Ves=10V,Vps=5V Q1 20 A
VGS =-10 V, VDS =-5V Q2 -20
OFs Forward Transconductance Vps=5V,Ip=7A Q1 19 S
Vps=-5V,Ip=-5A Q2 11
Dynamic Characteristics
Ciss Input Capacitance Q1 Q1 789 pF
Vps =10V, Vgs =0V, f=1.0 MHz Q2 690
Coss Output Capacitance Q1 173 pF
Q2 Q2 306
Crss Reverse Transfer Capacitance| Vos =-10V,Ves=0V,f=1.0MHz | Q1 66 pF
Q2 77
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Electrical Characteristics (continued) T, = 25°C unless otherwise noted
Symbol Parameter Test Conditions Type| Min | Typ | Max |Units
Switching Characteristics (note 2)
ta(on) Turn-On Delay Time Q1 Q1 2.2 4.4 ns
Voo =10V, Ipb=1A, Q2 6.7 13.4
t, Turn-On Rise Time Ves = 10V, Reen = 6 Q Q1 7.5 15 ns
Q2 9.7 19.4
taofr) Turn-Off Delay Time Q2 Q1 11.8 | 21.3 ns
Vop=-10V, b =-1A, Q2 19.8 | 35.6
te Turn-Off Fall Time Vgs = -10V, Rgen = 6 Q Q1 3.7 7.4 ns
Q2 12.3 | 22.2
Qq Total Gate Charge Q1 Q1 16 26 nC
VDS=15V, |D=7A, VGS=10V Q2 14 23
Qqs Gate-Source Charge Q1 2.5 nC
Q2 Q2 2.4
Qg Gate-Drain Charge Vps =-15V, Ip=-5 AVgs=-10V Q1 2.6 nC
Q2 4.8
Drain—Source Diode Characteristics and Maximum Ratings
Is Maximum Continuous Drain-Source Diode Forward Current Q1 1.3 A
Q2 -1.3
Vsp Drain-Source Diode Forward [Vgs =0V, Ils=1.3A (Note 2) Q1 0.74 1.2 \%
Voltage Ves=0V,Is=-1.3A (Note 2) Q2 -0.76 | 1.2
Notes:
1. R, . is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is defined as the solder mounting surface of

0JA
the drain pins. R

0JC

a) 78°/W when
mounted on a
0.5in? pad of 2 oz
copper

Scale 1 : 1 on letter size paper

2. Pulse Test: Pulse Width < 300us, Duty Cycle < 2.0%

is guaranteed by design while R, is determined by the user's board design.

L

b) 125°/W when
mounted on a .02 in?

Vit pad of 2 oz copper jiig
CN o6 b

c) 135°/W when mounted on a

minimum pad.
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Typical Characteristics: Q1
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Figure 1. On-Region Characteristics.
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Figure 3. On-Resistance Variation with

Temperature.
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Figure 5. Transfer Characteristics.
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Figure 2. On-Resistance Variation with
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Figure 6. Body Diode Forward Voltage Variation
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Typical Characteristics: Q1

Vgs: GATE-SSOURCE VOLTAGE (V)
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Figure 7. Gate Charge Characteristics.

100 £ (- I
E Ros(on LIMIT i
B 100Hs
10 e ™~ 1ms D
K\ \\ jOms ~
N~ 100ms
1s
1 10s
pe \\\\ \
Vgs = 10V SN Ny
™~
01 - SINGLE PULSE
[ Reyn = 135°C/W
[ Ta=25C
0.01 [ |
0.1 1 10 100

Vps, DRAIN-SOURCE VOLTAGE (V)

Figure 9. Maximum Safe Operating Area.
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Figure 8. Capacitance Characteristics.
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Figure 10. Single Pulse Maximum
Power Dissipation.
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Typical Characteristics Q2
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Figure 11. On-Region Characteristics.
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Figure 13. On-Resistance Variation with
Temperature.
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Figure 15. Transfer Characteristics.
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Figure 12. On-Resistance Variation with
Drain Current and Gate Voltage.

02
t Io = -5A
0.15 \\
01 <
\\ Ta=125°C

_

0.05 .
Tp=25C

o .
2 4 6 8 10

-Vgs, GATE TO SOURCE VOLTAGE (V)

Figure 14. On-Resistance Variation with
Gate-to-Source Voltage.
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Figure 16. Body Diode Forward Voltage Variation

with Source Current and Temperature.
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Typical Characteristics Q2
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Figure 17. Gate Charge Characteristics. Figure 18. Capacitance Characteristics.
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Figure 21. Transient Thermal Response Curve.

Thermal characterization performed using the conditions described in Note 1c.
Transient thermal response will change depending on the circuit board design.
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SOIC-8 Package Dimensions

SOIC-8 (PKG Code S1)

ﬁ‘ L' Y

1:1

Scale 1:1 on letter size paper

Dimensions shown below are in:
inches [millimeters]

Part Weight per unit (gram): 0.0774
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SEATING PLANE R -
| 0.004[0.10] f
/3\5_6140 [QB;J AT LEAD TIPS 8'MAX. TYP.ALL LEADS
500 27 | : -
NOTES : UNLESS OTHERWISE SPECIFIED “81 [*fm TYP. ALL LEADS

1. STANDARD LEAD FINISH:
200 MICROINCHES / 5.08 MICRONS MINIMUM SO 0.150 WIDE 8 LEADS
LEAD / TIN (SOLDER) ON COPPER.

<7> THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH

3) MAXIMUM LEAD 0.024 [0.609



