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General Description

Power SOT P-Channel enhancement mode power field
effect transistors are produced using Fairchild's
proprietary, high cell density, DMOS technology. This
very high density process is especially tailored to
minimize on-state resistance and provide superior
switching performance. These devices are particularly
suited for low voltage applications such as notebook
computer power management, battery powered circuits,
and DC motor control.
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P-Channel Enhancement Mode Field Effect Transistor

Features

m -75A,-30 V. Rygon = 0030 Q @ Vg =-10V
Roson = 0045 Q @ Vg = -4.5 V.

= High density cell design for extremely low Rpg oy

® High power and current handling capability in a widely
used surface mount package.

G

SOT-223

SOT-223*
(J232)

Absolute Maximum Ratings T, - 25°C unless otherwise noted

Symbol | Parameter NDT456P Units
Vpss Drain-Source Voltage -30 \
Vass Gate-Source Voltage +20 \
I Drain Current - Continuous (Note 1a) 7.5 A
- Pulsed +20

Py Maximum Power Dissipation (Note 12) 3 w

(Note 1b) 1.3

(Note 1¢) 11
Ty Tsre Operating and Storage Temperature Range -6510 150 °C
THERMAL CHARACTERISTICS
R(-)JA Thermal Resistance, Junction-to-Ambient  (Note 1a) 42 °C/W
ReJC Thermal Resistance, Junction-to-Case (Note 1) 12 °C/W
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Electrical Characteristics (T, = 25°C unless otherwise noted)

Symbol | Parameter Conditions Min | Typ | Max | Units

OFF CHARACTERISTICS

BVpes Drain-Source Breakdown Voltage Ves= OV, [,=250 pA -30 \

Inss Zero Gate Voltage Drain Current Vps= 24V, Vg= 0V -1 HA
T,=585°C -10 HA

lossr Gate - Body Leakage, Forward Vgs= 20V, V= 0V 100 nA

lassr Gate - Body Leakage, Reverse Ves= 20V, V= 0V -100 nA

ON CHARACTERISTICS (Note 2)

Vst Gate Threshold Voltage Vps= Vger Ip=-250pA -1 -15 -3 Vv

[T,=125°c | 05 | 11 | 26
Roson Static Drain-Source On-Resistance Ves= -10V, I,= -75A 0026 | 0.03 Q
|T,=125°C 0035 | 0054
Ves=-45V, I[,=-6A 0.041 | 0.045
Igery On-State Drain Current Vgg= -10V, Vo =-5V -20 A
Ves =45V, Vyg=-5V -10

G, Forward Transconductance Ves=-10V, I,=-75A 13 S

DYNAMIC CHARACTERISTICS

C. Input Capacitance Vps=-15V, V= 0V, 1440 pF

C... Output Capacitance f=10MHz 905 pF

C. Reverse Transfer Capacitance 355 pF

SWITCHING CHARACTERISTICS (Note 2)

Toon Turn - On Delay Time Vpp=-15V, I, =-7A, 10 20 ns

t Turn - On Rise Time Voen=-10V, Regy =120 65 120 ns

Yo Turn - Off Delay Time 70 130 ns

% Turn - Off Fall Time 70 130 ns

Q, Total Gate Charge Vps=-10V, 47 67 nC

Q, Gate-Source Charge lp=-75A Vs =-10V 5 nC

Q, Gate-Drain Charge 12 nC
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Electrical Characteristics (T, = 25°C unless otherwise noted)

Symbol | Parameter Conditions

| Min | Typ | Max | Units

DRAIN-SOURCE DIODE CHARACTERISTICS AND MAXIMUM RATINGS

I Maximum Continuous Drain-Source Diode Forward Current 25 A
Voo Drain-Source Diode Forward Voltage Ves= 0V, Ig=-25A (Note2) -085 -1.2 A
1. Reverse Recovery Time Vas= 0V, l.=-25Adl/dt= 100 A/us 140 ns
Notes:

1. PD(I) = :;;AT(?) = % = %(I) X RDS(DN)@T, Ry is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is defined as the

2.

solder mounting surface of the drain pins. Ry, is guaranteed by design while Ry, is defined by users. For general reference: Applications on 4.5"x5" FR-4 PCB under still air environment,

typical Ry, is found to be:
a. 42°C when mounted on a 1 in® pad of 20z copper.
b. 95°C when mounted on a 0.066in° pad of 20z copper.
c. 110°C/W when mounted on a 0.00123in” pad of 20z copper.

1a 1b 1c

iy I

Scale 1: 1 on letter size paper
Pulse Test: Pulse Width < 300ps, Duty Cycle < 2.0%.
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Typical Electrical Characteristics
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Figure 1. On-Region Characteristics. Figure 2. On-Resistance Variation with Gate
Voltage and Drain Current.
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Figure 5. Transfer Characteristics. Figure 6. Gate Threshold Variation with
Temperature.
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Typical Electrical Characteristics
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Figure 7. Breakdown Voltage Variation with

Temperature.
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Figure 9. Capacitance Characteristics.

Figure 11. Switching Test Circuit.
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Figure 8. Body Diode Forward Voltage Variation
with Current and Temperature.
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Figure 10. Gate Charge Characteristics.
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Figure 12. Switching Waveforms.
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Typical Thermal Characteristics
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Figure 13. Transconductance Variation with Drain Figure 14. SOT-223 Maximum Steady-State Power
Current and Temperature. Dissipation versus Copper Mounting Pad
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Figure 17. Transient Thermal Response Curve.
Note: 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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SOT-223 Tape and Reel Data and Package Dimensions

SOT-223 Packaging
Configuration: Figure 1.0

Customized Label

Human Readable
Label
Antistatic Cover Tape

onductive Embossed
¢ Carrier Tape

e
e
e

SOT-223 Unit Orientation

S0T-223 Packaging Information
Packaging Option (nﬂm";‘;e L84z
Packaging type TNR TNR
Qty per Reel/Tube/Bag 2,500 500
Reel Size 13" Dia 7" Dia
Box Dimension (mm) 343x64x343 | 184x187x47
Max gty per Box 5,000 1,000
Weight per unit (gm) 0.1246 0.1246 343mm X 342mm
Weight per Reel (kg) 0.7250 0.1532 Intermed 3
Note/Comments

Human Readable Label sample

184mm x 1
Pizza Box for L84Z

SOT-223 Tape Leader and Trailer
Configuration: Figure 2.0
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Carrier Tape
Cover Tape R > Components < »
P Trailer Tape Leader Tape
160mm minimum 390mm minimum
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SO0T-223 Tape and Reel Data and Package Dimensions, continued

SOT-223 Embossed Carrier Tape
Configuration: Figure 3.0 oo Do
T fe- n—

A
\ \
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Tc il F—_‘
Ao P1 D1
User Direction of Feed
Dimensions are in millimeter
Pkg type A0 BO w Do D1 E1 E2 F P1 PO Ko T We Tec
SOT-223 | 683 742 120 155 1.50 175 1025 550 80 4.0 1.88 9202 95 0.06
(12mm) 4010 | w010 | w03 4005 | +-0.10 | +-010 | min 4005 | +-01 401 wodo | 3| so0es | w002

Notes: A0, BO, and KO dimensions are determined with respect to the EIA/Jedec RS-481
rotational and lateral movement requirements (see sketches A, B, and C).

0.5mm
| l+—20 deg maximum maximurm " i
1
Typical
-
cavity
‘\// BO center line
20 deg maximum component rotation
Typical
Sketch A (Side or Front Sectional View) ).7\:.‘ component Sketch C (Top View)
Component Rotation A0 center line C t lateral
. . . Sketch B (Top View)
SOT-223 Reel Configuration: Figure 4.0 Component Rotation
W1 Measured at Hub
les]
| |G
Max ’ﬂ‘*‘i‘
DimN S+ ee detail AA

7” Diameter Option

ee detail AA Dim D

H w3 min

13” Diameter Option W2 max Measured at Hub

DETAIL AA
Dimensions are in inches and millimeters
Tape Size o':?ieo'" DimA | DimB Dim C Dim D Dim N Dim W1 Dim W2 Dim W3 (LSL-USL)
12mm 7" Dia 7.00 0.059 512 +0.020/-0.008 0.795 5.906 0.488 +0.078/-0.000 0.724 0.469 — 0.606
1778 15 13 +0.5/-0.2 20.2 150 124 +2/0 184 119-154
12mm 13" Dia 13.00 0.059 512 +0.020/-0.008 0.795 7.00 0.488 +0.078/-0.000 0.724 0.469 — 0.606
330 15 13 +0.5/-0.2 202 178 12.4 +2/0 184 119-154
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SOT-223 Tape and Reel Data and Package Dimensions, continued

SOT-223 (FS PKG Code 47)

Scale 1:1 on letter size paper

Part Weight per unit (gram): 0.1246
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J—o,o% [2.29]
CONTROLLING DIMENSION IS _INCH
VALUES IN [ ] ARE MILIMETERS LAND PATTERN RECOMMENDATION
0071 1.80 R0.0060£0.0020 [RO.15+0.05]TYP-
r0.061 | 1.55 0.0630 [1.60]

AGE PLANE
0.0130 | 0.33
0.0090 [0,23] 0.010[0.25
1Y

[0.003[0.071d | EEEE;E@ L \ r
EC - T P t =
T ZETY o
0.004 [0.10 40.002 +0.05 0.032 [0.82]MIN 007 TP
0001 | 003 |TYP 0.029% 5 [0.7470:08]TYP

=

0,003 : RO.00640.002 [R0.1540.05]TYP.
_ 0.067 [1.70]
[$D-004[0. TTOIACEE] SEATING PLANE
NOTES - UNLESS OTHERWISE SPECIFIED S0T223, 4 LEADS

1. STANDARD LEAD FINISH TO BE 150 MICROINCHES/ 3.81 MICROMETERS
MINIMUM TIN/LEAD (SOLDER) ON COPPER.
2. REFERNCE JEDEC REGISTRATION TO-261, VARIATION AA, ISSUE A, DATED JAN 19890
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