STU312D

SamHop Microelectronics Corp. Oct 08 2008

Dual Enhancement Mode Field E ffect Transistor (N and P Channel)

PRODUCT SUMMARY (N-Channel) PRODUCT SUMMARY (P-Channel)
VDss ID RDS(ON) (m Q) Max VDSS ID RDS(ON) (mQ) Max
24 @ VGs =10V 34@ Vas =-10V
30V 18A -30V -14A
36 @ VGs =4.5V 54 @ VGs =-4.5V
D1 D2
D1/D2
G G2
51
G1
52 G2 T0-252-4L $19 N-ch 5,0 P-ch
o .
ABSOLUTE MAXIMUM RATINGS (Ta=25 C unless otherwise noted)
Parameter Symbol  |N-Channel{P-Channel Unit
Drain-Source Voltage VDS 30 -30 Vv
Gate-Source Voltage VGS 24 +24 Vv
25°C 18 14
Drain Current-Continuous @ Tc - ID
70C 15 -12
-Pulsed” (DM 50 50 A
Drain-Source Diode Forward Current IS 10 -6 A
Tc=25C 1
Maximum P ower Dissipation . PD W
Tc=70C 7.7
Operating Junction and Storage o
perating : TJ,TSTG -55 t0 175 C
Temperature Range
THERMAL CHARACTERISTICS
Thermal Resistance, Junction-to-Case Reic 13.6 ‘CW
Thermal Resistance, Junction-to-Ambient RaIA 120 °CW




STU312D

N-Channel ELECTRICAL CHARACTERISTICS (TA:25°C unless otherwise noted)

Parameter Symbol Condition Min {Typ ©Max | Unit
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage BVoss | Ves=0V, ID=250uA 30 V
Zero Gate Voltage Drain Current [Dss Vbs =24V, Ves=0V 1 | vA
Gate-Body Leakage l6ss Vs =+24V, Vps= OV +100 [ uA
ON CHARACTERISTICS ®
Gate Threshold Voltage Vst Vs =Ves, Io=250uA T (18 3 [V
Drain-Source On-State Resistance Rbs(on) Ves =10V, =108 16 ] 4 |mom
Ves =45V, Io=8A 24 | 36 [mohm
On-State Drain Current Ip(on) Vs =5V, Ves =4.5V 20 A
Forward Transconductance Ys Vps =10V, Io= 10A 15 S
DYNAMIC CHARACTERISTICS®
Input Capacitance Ciss 640 pF
Output Capacitance Coss \f/D:] j,\i\:l'ZVGS = 180 pF
Reverse Transfer Capacitance Crss 110 oF
Gate resistance Rg  [Ves=0V, Vos =0V, f=1.0MHz 0.5 ohm
SWITCHING CHARACTERISTICS ®
Tum-On Delay Time DON | ypp =15V 13 ns
Rise Time t | Io=TA 0 ns
Tumn-Off Delay Time D(OFF) \RIESEsz]g\{)hm 40 ns
Fall Time t 7 ns
Total Gate Charge Qg | Vos =15V, Ip =20A Ves =10V 13 nC
Vos =15V, Ip =20A,Ves =4.5V 6.8 nC
Gate-Source Charge Qs | Vps=15V,Ib=20 A 1.5 nC
Gate-Drain Charge Qe | Ves=10V 35 nC
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P-Channel ELECTRICAL CHARACTERISTICS (TA:ZS% unless otherwise noted)

Parameter Symbol Condition Min {Typ ©Max | Unit
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage BVoss | Ves=0V, ID=-250uA -30 V
Zero Gate Voltage Drain Current Ipss Vs =-24V, Ves =0V -1 | uA
Gate-Body Leakage l6ss Vs =+24V, Vps= OV +100 [ uA
ON CHARACTERISTICS ®
Gate Threshold Voltage Vst Vos=Ves, Ip=-250uA | -1 |-1.7 | -3 |V
Drain-Source On-State Resistance Ros(on) Vs =10V, b= 6A 2| 3¢ |mm
Vs =-4.5V, Io=-4A 39 | 54 |mohm
On-State Drain Current Ip(on) Vos =-5V, Ves=-10V | -20 A
Forward Transconductance s Vos = -10V, Ip=-6A 10 S
DYNAMIC CHARACTERISTICS®
Input Capacitance Ciss 800 oF
Vs =15V, Ves =0V
Output Capacitance Coss £21 0MH: 215 PF
Reverse Transfer Capacitance Crss 120 pF
Gate resistance Rg  [Ves=0V, Vos =0V, f=1.0MHz 4 ohm
SWITCHING CHARACTERISTICS ®
Tum-On Delay Time DON | \pp =-15V 12 ns
Rise Time t | b=-TA 18 ns
Turn-Off Delay Time D(OFF) XZSEN:;LO(\)/hm 68 ns
Fall Time t 38 ns
Total Gate Charge Qg | Vos =15V,Io =-20AVes =10V 15 nC
Vos=-15V,Io =-20A,Ves =45V 7 nC
Gate-Source Charge Qos | Vs =15V, b=-20 A 13 nC
Gate-Drain Charge Qu | Ves=10V 5 nC
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ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

" . C .
Parameter Symbol Condition Min | Typ ~[Max | Unit
b
DRAIN-SOURCE DIODE CHARACTERISTICS
. Vas =0V, Is =10A N-Ch 09 |13
Diode Forward Voltage VD [eecovis—6A  Ipch oo T3] V
Notes
aPulse Test:Pulse Width<300 s, Duty Cycle <2%.
b.Guaranteed by design, not subject to production testing.
N-Channel
48 T 20
// Ves=4.5V V /
40 16
5 32 Yepmsv < /<_ -55°C
S s=10V € 12 — -
: .. Ves=3.5V g Tj=125°C
v N -
s 16 ] £ ’ // 25°C
a Ves=BV 5 —
o 8 ‘T S 4 /
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Vps, Drain-to-S ource Voltage (V) Vas, Gate-to-Source Voltage (V)
Figure 1. Output Characteristics Figure 2. Transfer Characteristics
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Ip, Drain Current (A)

Figure 3. On-Resistance vs. Drain Current
and Gate Voltage

Tj, Junction Temperature Q)

Figure 4. On-Resistance Variation with
Drain Current and Temperature
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Figure 5. Gate Threshold Variation Figure 6. Breakdown Voltage Variation
with Temperature with Temperature
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Vas, Gate- Source Voltage (V) Vsp, Body Diode Forward Voltage (V)
Figure 7. On-Resistance vs. Figure 8. Body Diode Forward Voltage
Gate-Source Voltage Variation with Source Current
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Figure 10. Capacitance Figure 11. Gate Charge
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Figure 13. Maximum S afe

Figure 12.switching characteristics Operating Area
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Figure 14. Normalized Thermal Transient Impedance Curve
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P-Channel

30

I/ I I
Ves=-10V, Ves=-4.5V
Vaes=-4V
[ T 1]
‘ y Vas=-3.5V
/ pd |
/ YGS=-3V_
= 1 1
Ves=-2.5V
| |
0 0.5 1 1.5 2 25 3

-Vbs, Drain-to-S ource Voltage (V)

Figure 1. Output Characteristics
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Figure 3. On-Resistance vs. Drain Current

Ves=-4.5V /
Ves=-10V
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-lp, Drain Current (A)

and Gate Voltage

RDs(ON), On-Resistance

-Ip, Drain Current (A)
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-VaGs, Gate-to-Source Voltage (V)

Figure 2. Transfer Characteristics
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Figure 4. On-Resistance Variation with
Drain Current and Temperature



Vth, Normalized
Gate-Source Threshold Voltage
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Figure 5. Gate Threshold Variation Figure 6. Breakdown Voltage Variation
with Temperature with Temperature
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Figure 7. On-Resistance vs. Figure 8. Body Diode Forward Voltage
Gate-Source Voltage Variation with Source Current
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Figure 12.switching characteristics
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Figure 10. Capacitance
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PACKAGE OUTLINE DIMENSIONS

TO-252-4L

: -
[} ‘ i

e = -

REF . Millimeters
MIN MAX
A 6.40 6.80
B 5.2 5.50
C 6.80 10.20
D 2.20 3.00
P 1.27 REF.
S 0.50 0.80
G 0.40 0.60
H 2.20 2.40
J 0.45 0.60
K (0] 0.15
L 0.90 1.50
M 5.40 5.80
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TO-252-4L Carrier Tape

=Ko

A—Bo—>

TO-252-4L Tape and Reel Data

TR

_—

2

6°"Max.

Pol~ *‘ ~P2
¥ §/8
&0 O O 00000000 —|—‘
o o “ oflofl 4| o -e:/—Lr z
P = =01 ﬁE
symbol Ao Bo Ko Po P1 P2 T
Spec (6.96+0.1 [10.49+0D.1| 2.79+0.1 4.0+0.1 8.0+0.10 | 2.0£0.05| 0.33+0.013
symbol E F Do D1 W 10Po
Spec | 1.75£0.1 | 7.54£0.05 | 1.55+0.04 1.5+0.25|16.0%3:F | 40.0+0.2
TO-252-4L. Reel
-~ -
—_ a0
2, © &
i - 5 =
UNIT:mm
Width of carrier tape 8 12 16 24 32 44 56
AX0.1 S.4 13.4(17.4 25.4 | 33.4| 45.4 57.4
B 2.3 2.3 2.3 2.3 2.3 2.3 2.3
2C 100 100 100 100 100 100 100
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