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Dual N & P Channel Digital FET

General Description

These dual N & P-Channel logic level enhancement mode 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.
This device has been designed especially for low voltage
applications as a replacement for bipolar digital transistors and
small signal MOSFETS. Since bias resistors are not required,
this dual digital FET can replace several different digital
transistors, with different bias resistor values.
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Features

= N-Ch 0.50 A, 25V, Rpg oy, = 0.45 Q @ Ve= 4.5V.
Rosion = 060 Q @ V=27 V.

= P-Ch-0.41A,-25 V’RDS(ON) =11Q@ V= -4.5V.
Rosony =15 Q@ Vge=-2.7V.

®  Very small package outline SC70-6.

" Very low level gate drive requirements allowing direct
operation in 3 V circuits(V gy, < 1.5 V).

®  Gate-Source Zener for ESD ruggedness
(>6kV Human Body Model).
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Absolute Maximum Ratings T, =25°C unless otherwise noted
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Symbol | Parameter N-Channel P-Channel Units
Vpss Drain-Source Voltage 25 -25 A
Viass Gate-Source Voltage 8 -8 \
I Drain Cumrent - Continuous 05 -0.41 A
- Pulsed 15 -1.2

Py Maximum Power Dissipation (Note 1) 03 w
T, Tsra Operating and Storage Temperature Ranger -56510 150 °C
ESD Electrostatic Discharge Rating MIL-STD-883D 6 kv

Human Body Model (100pf/ 1500 Ohm)
THERMAL CHARACTERISTICS
Raa Themal Resistance, Junction-to-Ambient (Note 1) 415 °C/W
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Electrical Characteristics (T, = 25 °C unless otherwise noted )

Symbol Parameter Conditions | Type | Min | Typ | Max | Units
OFF CHARACTERISTICS
BVpes Drain-Source Breakdown Voltage Ve =0V, ;=250 pA N-Ch| 25 \
Ve =0V, |,=-250 pA P-Ch| -25
ABV, JAT, Breakdown Voltage Temp. Coefficient l,= 250 pA, Referenced to 25 °C N-Ch 26 mV/°C
ly=-250 pA, Referenced to 25°C P-Ch -22
Inss Zero Gate Voltage Drain Current Vpe=20V, V=0V N-Ch 1 HA
|T,=55°C 10
lass Gate - Body Leakage Current Vps=-20V, V=0V P-Ch -1 HA
|T,=55°C -10
lass Gate - Body Leakage Current Vg =8V, V=0V N-Ch 100 nA
Vg =8V, V=0V P-Ch -100 nA
ON CHARACTERISTICS (Note 2)
Vs Gate Threshold Voltage Vps = Vs Ip=250 pA N-Ch | 065 | 08 15 \
Vs = Vgs: [p=-250 pA P-Ch|-065| -082 | -1.5
AV /AT, Gate Threshold Voltage Temp. Coefficient | I,= 250 pA, Referenced to 25 °C N-Ch -26 mV/°C
l,=-250 pA, Referenced to 25 °C P-Ch 2.1
Roson Static Drain-Source On-Resistance Ves=45V, I;=05A N-Ch 034 [ 045 Q
T, =125°C 055 | 072
Vg =27V, [;=02A 044 | 06
Vee=-45V, I;=-041A P-Ch 0.85 1.1
|T, =125°C 12 | 18
Vs =27V, I,=-025A 1.15 15
Iniony On-State Drain Current Ve =45V, V=5V N-Ch| 05 A
Vg =45V, Vpg=-5V P-Ch | -0.41
Ors Forward Transconductance Vps=5V, I,= 05A N-Ch 1.45 S
Vpe=-5V, I;=-041A P-Ch 09
DYNAMIC CHARACTERISTICS
Ce Input Capacitance N-Channel N-Ch 50 pF
Vpe=10V, V=0V, P-Ch 62
Coss Qutput Capacitance f =1.0MHz N-Ch 28
P-Channel P-Ch 34
C. Reverse Transfer Capacitance Vps=-10V, V=0V, N-Ch 9
f =1.0MHz P-Ch 10
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Electrical Characteristics (continued)
SWITCHING CHARACTERISTICS (Note 2)

Symbol Parameter Conditions Type | Min | Typ Max | Units
L Tum - On Delay Time N-Channel N-Ch 3 6 nS
V=5V, I;=05A, P-Ch 7 15
1, Turn - On Rise Time V=45V, Ry =50 Q N-Ch 85 18 nS
P-Ch 8 16
Ton Turn - Off Delay Time P-Channel N-Ch 17 30 nS
Vpp=-5V,I,=-05A, P-Ch 55 80
i Turn - Off Fall Time Voo =45V, Ry =50 Q N-Ch 13 25 nS
P-Ch 35 60
Q, Total Gate Charge N-Channel N-Ch 1.64 23 nC
Vpe=5V,[;=05A, P-Ch 1.1 15
Q,, Gate-Source Charge Vee=45V N-Ch 0.38 nC
P- Channel P-Ch 0.31
Qy Gate-Drain Charge Vpe=-5V,l,=-041A, N-Ch 0.45 nC
Veg=-45V P-Ch 0.29
DRAIN-SOURCE DIODE CHARACTERISTICS AND MAXIMUM RATINGS
lg Maximum Continuous Drain-Source Diode Forward Current N-Ch 0.25 A
P-Ch -0.25
Ve Drain-Source Diode Forward Voltage Ves=0V, Ig5=05A (Note2) N-Ch 0.8 1.2 \Y
Vgs=0V, Ig=-05A (Note2) P-Ch -085 | -1.2
Notes:

1. Ry 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 the drain pins. R, is guaranteed by
design while Ry, is determined by the user's board design. Ry, = 41 5°C/W on minimum mounting pad on FR-4 board in siill air.
2. Pulse Test: Pulse Width < 300ps, Duty Cydle < 2.0%.
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Typical Electrical Characteristics: N-Channel
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Figure 1. On-Region Characteristics. Figure 2. On-_Resisiance Variation with
Drain Current and Gate Voltage.
1.6 I 2 I
w = L Ip=0.3A
. Ip=05A / s D
O £ 14fVgg=45V -~ O 16
N b as ~ o
=3 gt
£EC,, =12
ez’ 2 1\
- ] _ °
g§ 1 2 o, N Tam125°C
g3 5 | N T
T @ £ S~
z 7 04
gos S Ta=25°C
[=]
0.6 01 15 2 25 3 35 4 4.5 5
050 25 %0 75 100 125 150 Vs . GATE TO SOURCE VOLTAGE (V)
T,, JUNCTION TEMPERATURE (°C)
Figure 3. On-Resistance Variation Figure 4. On-Resistance Variation with
with Temperature. Gate-to-Source Voltage.
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Figure 5. Transfer Characteristics. Figure 6. Body Diode Forward Voltage
Variation with Source Current
and Temperature.
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Typical Electrical Characteristics: N-Channel (continued)
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Figure 7. Gate Charge Characteristics. Figure 8. Capacitance Characteristics.
3 ‘ ‘ l 50 T T T T T T
i \
\ < T ~ < {/ns SINGLE PULSE
2 S N "ome = 40 RoJA=415°C/W
< o N — \ Ta=25°C
£ 05[—¢®7 . N~ (7) — hs
w N~ N D, g 3
[ \\ N T
> 02 7,
o NN § g
z \~, '™ E
£ 01 (4 ™ O 20
< [ — NS, N o \
x — Vas = 4.5V 0, ]
& as — ~C L — N
. 0.05 — NS N
a [ SINGLE PULSE ~ 10
[ RosA =415 °CW N N
0.02 — _oro N
Ta=25°C \\ ~
0.01 L0 0 n
o4 1 > 5 10 25 40 0.0001  0.001 0.01 0.1 1 10 200
Vpg » DRAI N-SOURGE VOLTAGE (V) SINGLE PULSE TIME (SEC)
Figure 9. Maximum Safe Operating Area. Figure 10. Single Pulse Maximum Power

Dissipation.
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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.

Typical Electrical Characteristics: P-Channel
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Figure 12. On-Resistance Variation with
Drain Current and Gate Voltage.
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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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Figure 17. Gate Charge Characteristics.
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Figure 19. Maximum Safe Operating Area.
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Figure 18. Capacitance Characteristics.
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Typical Electrical Characteristics: P-Channel (continued)
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Figure 20. Single Pulse Maximum Power
Dissipation.
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Typical Thermal Characteristics: N & P-Channel (continued)
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Figure 21. Transient Thermal Response Curve.
Thermal characterization performed using the conditions described in note 1.
Transient thermalresponse will change depending on the circuit board design.
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SC70-6 Tape and Reel Data and Package Dimensions

Pizza Box for Standard Oj

SC70-6 Packaging
Configuration: Figure 1.0

Customized Label

Antistatic Cover Tape

Conductive Embossed
‘ Carrier Tape

F63TNR

Label
Pin 1
§C70-6 PackagingInformation
Packaging Option (n OS :;?::Z e D87z
Packagingtype TNR ™R SC70-6 UnitOrientation
Qty per Reel/Tube/Bag 3,000 10,000
Reel Size 7" Dia 13"
Box Dimension{mm) 184x187x47 | 343x343x64
Max gty per Box 9,000 20,000
Weight per unit (gm) 0.0055 0.0055 343mm x 342m
Weight per Reel (kg) 0.1140 0.3960 Intermediat X
Note/Comments
F63TNR
Label

F63TNR Label sample

LOT: CBVK741B019

FSID: NC7SCO5MS
i

D/C1: Dog42 QTY1:
D/C2 QTY2:

184mm x 1

QTY: 3000
U
SPEC:

SPEC REV: QARV
CPN

SC70-6 Tape Leaderand Trailer
Configuration: Figure 2.0

(F63TNR)2

coo }'So0o0 §
F==7 ~ ) S— 1
i i ~ i
EERY 'Al" t ’-'g
Carrier Tape
» C t: < >
Cover Tape Trailer Tape omponents Leader Tape
160mm minimum 390mm minimum
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SC70-6 Tape and Reel Data and Package Dimensions, continued

SC70-6 Embossed CarrierTape
Configuration: Figure 3.0

PO Do
T
COO0O®®O00O0O0 0L, "
F
w
Ko
we O @ ® }D ® =2
| |
Te ‘[ _4
AD P1 D1
User Direction of Feed
Dimensions are in millimeter
Pkgtype Ao BO w Do D1 E1 E2 F P1 PO Ko T We Te
SC70-6 3.24 234 8.0 1.55 1.00 1.75 6.25 3.50 4.0 4.0 1.20 0.255 52 0.06
(8mm) +-0.10 +-0.10 +-0.3 +/-0.05 +-0.125 | +-0.10 min +-0.05 | +0.1 +-0.1 +-0.10 +-0.150 | +-0.3 +1-0.02

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
_# [+—20 deg maximum maximurn ] "‘f
Typical
BN e component
—_— cavity 0.5mm
\ BO centerline -
20 deg maximumcomponentotation
Typical
Sketch A (Side or Front Sectional View) }4——4‘ ' cu";'":;'e"t Sketch C (Top View)
Component Rotation Ao centerline Comp t lateral m
. . . Sketch B (Top View)
SC70-6 Reel Configuration: Figure 4.0 Component Rotation

W1 Measuredat Hub

fe—»|

DimA
Max

DimN -

ee detail AA

DimD

H w3 min

"G -

13 Dlameteroptlon W2 max Measuredat Hub

DETAIL AA
Dimensions are ininches and millimeters

Tape Size OF:)?ieoln DimA Dim B DimC DimD DimN DimwW1 DimW2 DimWS3 (LSL-USL)
smm 7 Dia 7.00 0.059 512 +0.020/-0.008 0.795 2.165 0.331 40.059/-0.000 0.567 0.311 - 0.429

177.8 15 13 40.5/0.2 20.2 55 8.4 +1.5/0 144 7.9-10.9
8 13" Di 13.00 0.059 512 +0.020/-0.008 0.795 4.00 0.331 +0.059/-0.000 0.567 0.311 - 0.429

mm a 330 15 13 40.5/-0.2 20.2 100 8.4 +1.5/0 14.4 79-109
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SC70-6 Tape and Reel Data and Package Dimensions, continued

SC70-6 (FS PKG Code 76)

Scale 1:1 on letter size paper

Part Weight per unit (gram): 0.0055
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