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General Description

This N-Channel MOSFET has been designed
specifically to improve the overall efficiency of DC/DC
converters using either synchronous or conventional
switching PWM controllers.

These MOSFETs feature faster switching and lower gate
charge than other MOSFETs with comparable R
specifications.

DS(ON)

The resultis a MOSFET that is easy and safer to drive
(even at very high frequencies), and DC/DC power supply
designs with higher overall efficiency.

May 1999

60V N-Channel PowerTrench™ MOSFET

Features

*4.3A,60V.Ryge,=0055W @ Ve =10V
Rpsion = 0064 W @ V=6 V.

DS(ON)

* Low gate charge (12.5nC typical).

* Fast switching speed.

* High performance trench technology for extremely

low RDS(ON).

* SuperSOT™-6 package: small footprint (72% smaller
than standard SO-8); low profile (1mm thick).
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AbSOIUte MaXi mum Rati NQS T, =25°C unless otherwise noted
Symbol Parameter Ratings Units
Vpss Drain-Source Voltage 60 \'
Vass Gate-Source Voltage +20 \'
Ip Drain Current - Continuous (Note 1a) 4.3 A
Drain Current - Pulsed 20
Po Power Dissipation for Single Operation (Note 1a) 1.6 w
(Note 1b) 0.8
Ty, Tag Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rgua Thermal Resistance, Junction-to-Ambient (Note 1a) 78 °C/W
RaJc Thermal Resistance, Junction-to-Case (Note 1) 30 °C/W
Package Outlines and Ordering Information
Device Marking Device Reel Size Tape Width Quantity
612 FDC5612 7" 8mm 3000 units
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Electrical Characteristics

Ta=25°C unless otherwise noted

1. Rq_IA is the sum of the junction-to-case and case-to-ambient resistance where the case thermal reference is defined as the solder mounting surface
of the drain pins. R

is guaranteed by design while R

oIC SCA

a) 78 “C/W when mounted on a 1.0 in? pad of 2 oz. copper.

b) 156 °C/W when mounted ona minimum pad.

2. Pulse Test: Pulse Width £ 300ms, Duty Cycle £ 2.0%

is determined by the user's board design.

Svymbol Parameter Test Conditions Min | Tvp | Max | Units
Off Characteristics
BVpss Drain-Source Breakdown Voltage Vas =0V, Ip =250 uA 60 \"
ABVoss Breakdown Voltage Temperature Ip = 250 pA, Referenced to 25°C 58 mV/°C
ATy Coefficient
Ipss Zero Gate Voltage Drain Current Vps =48V, Vgs =0V 1 HA
lassk Gate-Body Leakage Current, Forward | Ves =20V, Vps=0V 100 nA
lassr Gate-Body Leakage Current, Reverse | Ves=-20V, Vps =0V -100 nA
On Characteristics (Note )
VGS((h) Gate Threshold Voltage VDS = VGS: ID =250 p,A 2 2.2 4 \"
AVGs(h) Gate Threshold Voltage Ip = 250 A, Referenced to 25°C -5.5 mV/eC
ATy Temperature Coefficient
Ros(on) Static Drain-Source Ves=10V,Ip=43 A 0.042 | 0.055 Q
On-Resistance Vas=10V,Ip =43 A, T;=125°C 0.072 | 0.094
Ves=6V.Ip=4A 0.048 | 0.064
Ip(on) On-State Drain Current Vas=10V,Vps=5V 10 A
Irs Forward Transconductance Vpos=10V, [p =43 A 14 S
Dynamic Characteristics
Ciss Input Capacitance Vps =25V, Vgs =0V, 650 pF
Coss Output Capacitance f=1.0MHz 80 pF
Cres Reverse Transfer Capacitance 35 pF
Switching Characteristics (Note 2)
taon) Turn-On Delay Time Vop=30V, lp=1A, 11 20 ns
t Turn-On Rise Time Ves =10V, Reen =6 Q 3 18 "
ooty Turn-Off Delay Time 19 35 ns
1 Turn-Off Fall Time 6 15 ns
Qq Total Gate Charge Vps=30V, [p=43A, 12.5 18 nC
Qqs Gate-Source Charge Ves =10V 2.4 nC
Qg Gate-Drain Charge 2.6 nC
Drain-Source Diode Characteristics and Maximum Ratings
Is Maximum Continuous Drain-Source Diode Forward Current 1.3 A
Vsp Drain-Source Diode Forward Voltage | Vas=0V,Is=13A (Note 2) 0.75 1.2 \"
Notes:
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Typical Characteristics
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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 Drain Current and Gate Voltage.
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Figure 4. On-Resistance Variation
with Gate-to-Source Voltage.
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Figure 6. Body Diode Forward Voltage
Variation with Source Current
and Temperature.
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Typical Characteristics (continued)
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Figure 7. Gate-Charge Characteristics. Figure 8. Capacitance Characteristics.
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Power Dissipation.
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Figure 11. Transient Thermal Response Curve.

Thermal characterization performed using the conditions described in Note 1b.
Transient themal response will change depending on the circuit board design.
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S8SO0T-6 Packaging
Configuration: Figure 1.0

Customize Label

F63TNR
Label

8S0T-6 Packaging Information
Packaging Option ("ff‘lf"x’zg’de D87z
Packaging type TNR TNR
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) 0.0158 0.0158
Weight per Reel (kg) 0.1440 0.4700
Note/Comments

F63TNR

184mm x 18 ,
Pizza Box for Standar

SSOT-6 Tape Leader
Configuration: Figure 2.0

Trailer

Pin 1

SSOT-6 Unit Orientation

343mm x 342mpy

SuperSOT™-6 Tape and Reel Data and Package Dimensions

Antistatic Cover Tape

Conductive Embossed
# Carrier Tape

e ———
FAIRCHILD

SEMICONDUCTOR ™

F63TNR Label sample

LOT: CBVK741B019
F A OO R

C633N

FSID: FD)X
L[]

D/C1: D942
D/C2

QTY1:
Qry2

QTY: 3000
AU
SPEC:

SPEC REV: QARV
CPN

(F63TNR}2

)

Carrier Tape

a
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Pttt
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Cover Tape

Trailer Tape
160mm minimum

Components

v

Leader Tape
390mm minimum
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SSOT-6 Embossed Carrier Tape
Configuration: Figure 3.0

SuperSOT™-6 Tape and Reel Data and Package Dimensions, continued

20 deg maximum component rotation

Sketch A (Side or Front Sectional View)
Component Rotation

SSOT-6 Reel Configuration: Figure 4.0

N

Typical

| component
A0 center line

Sketch B (Top View)
Component Rotation

W1 Measured at Hub

a
NG

fes]

Dim A
Max

PO Do
T"Qf
O®®00000 0L, "
F
w
Ko
we ® @ }D ® &2
|
Te =+l }-—-‘
AD 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 Te
SSOT-6 3.23 3.18 8.0 155 1.00 1.75 6.25 3.50 4.0 4.0 1.37 0.255 5.2 0.06
(Smm) +/-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 +/-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
/J\ i+ 20 deg maximum maximum HJ;
I N
Typical
4 o T
| —
T/ BO center line N

Sketch C (Top View)
Component lateral movement

&

Dim A i
max \ DimN _ ee detail AA
7" Diameter Option
ee detail AA Dim D
min
» My -
1 3 Dlameter optlon W2 max Measured at Hub
DETAIL AA
Dimensions are in inches and millimeters
Tape Size O?:ieoln DimA | DimB Dim C Dim D DimN Dim W1 Dim W2 Dim W3 (LSL-USL)
8mm 7" Dia. 7.00 0.059 512 +0.020/-0.008 0.795 2.165 0.331 +0.059/-0.000 0.567 0.311 —-0.429
1778 15 13 +0.5/-0.2 20.2 55 84 +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 - 0429
mm 2 330 15 13 +0.5/0.2 202 100 8.4 +15/0 14.4 7.9-10.9
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SuperSOT™-6 Tape and Reel Data and Package Dimensions, continued

SuperSOT™-6 (FS PKG Code 31, 33)

o &

Scale 1:1 on letter size paper

Dimensions shown below are in:
inches [millimeters]

Part Weight per unit (gram): 0.0158

8:”%8 [é;gﬂ 0.0240 [0.61 il 0.0270 [0.69]TYP.
*‘ = 00180 | 0.46 ¢ 0.0390 [0.99]TYP
06.0575 [0.95 i 0.0860 [ 1.68 n
[0.95] il 0.0600 | 1.52 T @@ &% Sg
j 0.1020 [2.59] T
I, R
_l L 0.0195 [0.50
0.1180 [300} 0.0145 [0.57]
01060 | 2.69 L
0.0375 [0.95]

075 [1.91]

LAND PATTERN RECOMMENDATION

CONTROLLING DIMENSION IS INCH
VALUES IN [ ] ARE MILLIMETERS

40 [1.12
80 | 0.97 GAGE PLANE
0.008 [0.20]
ssgss (B3] o g T
o R S PR
K :
00060 [o1d j ~[0.004[0.1][C 1 e F
0.0020 | 005 TP
: 0.0250 [0.64] 0.0215 [0.55 |1yp
o | 038 |TYP

0.014
NOTES : UNLESS OTHERWISE SPECIFIED SEATING PLANE

1.0 STANDARD LEAD FINISH : 150 MICROINCHES 93.81 MICROMETERS)
MINIMUM TIN / LEAD (SOLDER) ON COPPER.

. A
2.0 NO JEDEC REGISTRATION AS OF JULY 1996 SUPER SOT 6 LEADS
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