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General Description

These P-Channel 2.5V specified MOSFETs are produced
using Fairchild Semiconductor's advanced PowerTrench
process that has been especially tailored to minimize the
on-state resistance and yet maintain low gate charge for
superior switching performance.

Applications

* Load switch
* Motor driving
* Power Management

March 1999

™MMOSFET
Features
* -8A 20 V. Ry =0.017Q @ Vg =45V
Rpson =0024Q @ Vg =-25V

* Low gate charge (30nC typical).

* Fast switching speed.

* High performance trench technology for extremely

low RDS(ON).

* Small footprint (38% smaller than a standard SO-8); low

profile package (1 mm thick); power handling capability
similar to SO-8.
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Absolute Maximum Ratings

T, = 25°C unless otherwise noted

[ o ] 2]

Symbol Parameter Ratings Units
Vpss Drain-Source Voltage -20 \
Vass Gate-Source Voltage +8 \%
Ip Drain Current - Continuous (Note 1a) -8 A
- Pulsed -50
Po Power Dissipation for Single Operation (Note 1a) 1.8 W
(Note 1b) 1.0
(Note 1c) 0.9
T, Tsig Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rgia Thermal Resistance, Junction-to-Ambient (Note 1a) 70 °C/W
Rgic Thermal Resistance, Junction-to-Case (Note 1) 20 °C/W
Package Outlines and Ordering Information
Device Marking Device Reel Size Tape Width Quantity
.838P FDR838P 13" 12mm 3000 units
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Electrical Characteristics

T, = 25°C unless otherwise noted

Symbol Parameter Test Conditions Nin T| vp | Max |Units

Off Characteristics

BVpss Drain-Source Breakdown Voltage Ves =0V, Ip =-250 pA -20 \%

ABVnss Breakdown Voltage Temperature Ip=-250 A, Referenced to 25°C -18 mV/°C

AT Coefficient

Ibss Zero Gate Voltage Drain Current Vps=-16 V, Vgs=0V -1 pA

lgssk Gate-Body Leakage Current, Forward | Vgs =8V, Vps =0V 100 nA

lgssr Gate-Body Leakage Current, Reverse | Vgs =-8 V, Vps =0V -100 nA

On Characteristics __ (Note 2)

VGS(\h) Gate Threshold Voltage Vps = Ves, Ip = -250 UA -0.4 -0.85 -1.5 \Y

AVGs(h Gate Threshold Voltage Ip=-250 uA, Referenced to 25°C 3 mV/°C

AT Temperature Coefficient
Ros(on) Static Drain-Source Ves=-45V,Ip=-8A 0.014 | 0.017 Q
On-Resistance Vgs =-4.5V, Ip = -8 A, T,=125°C 0.020 | 0.026
Vgs=-25V, Ipb=-70A 0.020 | 0.024

Ip(on) On-State Drain Current Ves=-45V,Vps=-5V -50 A

OFs Forward Transconductance Vps=-5V, Ip=-8 A 28 S

Dynamic Characteristics

Ciss Input Capacitance Vps=-10V, Vgs =0V, 3300 pF

Coss Output Capacitance f=1.0MHz 730 pF

Ciss Reverse Transfer Capacitance 350 pF

Switching Characteristics (Note 2)

taon) Turn-On Delay Time Vop=-10V, Ip =-1A, 14 25 ns

t Turn-On Rise Time Ves =-4.5V, Reen =6 O 20 32 ns

ta(off) Turn-Off Delay Time 110 150 ns

t Turn-Off Fall Time 60 90 ns

Qg Total Gate Charge Vps=-10V, Ip =-8 A, 30 45 nC

Qgs Gate-Source Charge Ves=-4.5V nC

Qg Gate-Drain Charge nC

Drain-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain-Source Diode Forward Current -1.5 A

Vsp Drain-Source Diode Forward Voltage | Vs =0V, Ils=-1.5A (Note2) -0.7 -1.2 \%
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

B8JA

surface of the drain Pins. Ry, is guaranteed by design while Ry, is determined by the user's board design.

Scale 1 :
2. Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%

1 on letter size paper

a 0.026 in? pad of 20z. copper.

N

a) 70° C/W when mounted on a®\ (@ b) 125° C/W when mounted on aﬂ f(@ c) 135° C/W when mounted on
1.0 in? pad of 2 oz. copper.

a minimum pad.

I
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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.

Ros(on), NORMALIZED
DRAIN-SOURCE ON-RESISTANCE

Ros(on), ON RESISTANCE (OHM)

-Is, REVERSE DRAIN CURRENT (A)

25

15

0.5

0.06

0.048

0.036

0.024

0.012

100

=
o

0.1

0.01

Figure 6. Body Diode Forward Voltage
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Typical Characteristics

-Vgs, GATE-SOURCE VOLTAGE (V)

-Ip, DRAIN CURRENT (A)

(continued)
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Figure 7. Gate-Charge Characteristics. Figure 8. Capacitance Characteristics.
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Figure 11. Transient Thermal Response Curve.
Thermal characterization performed using the conditions described in Note 1c.
Transient themal response will change depending on the circuit board design.
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is

not intended to be an exhaustive list of all such trademarks.

ACEx™ ISOPLANAR™ SyncFET™
CoolFET™ MICROWIRE™ TinyLogic™
CROSSVOLT™ pPOP™ UHC™
E2CMOS™ PowerTrenchD VCX™
FACT™ QFET™
FACT Quiet Series™ QS™
FAST® Quiet Series™
FASTr™ SuperSOT™-3
GTO™ SuperSOT™-6
HiSeC™ SuperSOT™-8

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical implant into support device or system whose failure to perform can
the body, or (b) support or sustain life, or (c) whose be reasonably expected to cause the failure of the life
failure to perform when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can be effectiveness.

reasonably expected to result in significant injury to the

user.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative or This datasheet contains the design specifications for
In Design product development. Specifications may change in

any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

Rev. D
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rapaHTmsa 6ecnepeboiMHOCTM NPOM3BOACTBA U
KauecTBa BbIMyCKAaeMOWN MPOAyKLMUK

O KkoMnNaHumn

000 "TpenadnekTpoHMKC" - 3TO onepaTuMBHbIE MOCTaBKM LLUMPOKOro
CNeKTpa 3/IEKTPOHHbIX KOMMOHEHTOB OTEYECTBEHHOr0 W  MMMOPTHOro
NpOM3BOACTBA HanNpsIMyk OT MpoM3BOAMTENIEN W C KPYMHEUWUX MUPOBbIX
CknagoB. Peanusyemas Hawen KOMMaHuWen npoAayKuMs HacuuTbiBaeT 6onee
NOJYMUNTNOHA HAaMMEHOBAHUMN.

Bnarogaps 3ToMy Halla KOMMaHWsA NpeasaraeT K NocTaBKe NMpakKTUUYecKu
He OrpaHUYEeHHbIN aCCOPTUMEHT KOMMOHEHTOB KakK OMTOBbIMW, MENKOONTOBLIMU
napTUAMK, TaK U B PO3HULLY.

Hanunune cobctBeHHOMN 3(hPeKTUBHON CUCTEMbI NOTMCTMKKM obecrneumnBaeT
HaAEeXHYI NOCTaBKy NPOoAYKUMU MO KOHKYPEHTHbIM LleHaM B TOYHO yKa3aHHble
CPOKM.

Cpok nocTtaBku co ctokoB B EBpone n AMepuke - ot 3 Ao 14 gHen.
Cpok noctaBku 13 Aaum — ot 10 gHeM.

Bnarogaps pa3BuMTOM CETM NOCTaBLIMKOB, MNOMOraeM B TOWUCKE U
NpMobpeTeHMN IK30TUUYHbBIX UM CHATbIX C MPOM3BOACTBA KOMIMOHEHTOB.

MpenocrtaBndeM cneu UeHbl Ha 3/1eMeHTbl 4S9 CO34aHUSA UHXXEHEPHbIX
COMIMOB.

YNOpHbIA TPYA, KaUeCTBEHHbIA pe3ynbTaT AalOT HaM NpaBo 6bITb
yBepeHHbiMU B cebe U HageXXHbIMU AJIS HAalWUX KJINEeHTOB.

Hawa koMnaHusa 3T0:

. MapaHTUa KadecTBa NOCTaBASIEMON NPOAYKLMMK
. LLInpoknin accopTMMeHT

. MMHMManbHble CPOKM MOCTAaBOK

. TexHn4eckaa noaaepxka

. Monbop KoMnnekTaumm

. NHaMBMAyanbHbIA Noaxon

. M'mbkoe ueHoobpazoBaHme

Hawa opraHmsaumsa ocobeHHO cunbHa B MNOCTaBkax Moaynen,
MUKPOCXEeM, NAaCCUBHbIX KOMMNOHEHTOB, KcanneHcax (XC), EPF, EPM n cunosomn
3/1IEKTPOHUKMU.

Bonbwon BbIbOp NpegnaraeMon NpoAyKUMKU, pasfinyHbie BUAbl OnaaTbl U
AOCTaBKW, NO3BONAT BaM COKOHOMUTbL BpeMSA U MOJIYYNUTb MAaKCUMYM BbIroabl OT
coTpyAaHuyecTsa ¢ Hamu!
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rapaHTua 6ecnepeboiMHOCTM NPOM3BOACTBA U
KayecTBa BbIMyCKAaeMON MpPoAyKL MUK

MepeyeHb NpousBOoAUTENIEN, NPOAYVKLIMIO KOTOPbIX Mbl MOCTaBJIEM
Ha POCCUMUCKUNMN PbIHOK
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rapaHTua 6ecnepeboiMHOCTM NPOM3BOACTBA U
KayecTBa BbIMyCKAaeMON MpPoAyKL MUK

C vyapoBonbCcTBMEM 6yaeM npopabaTtbiBaTb AN Bac nocrtaBku
HEO6XOANMbIX KOMMOHEHTOB MO TEKYLMM 3anpocaM [Ans CKOopewlle
BbISIBNIEHMUS TPYNMN 3/1IEMEHTOB, MO KOTOPbIM COTPYAHUYECTBO MMEHHO C HalleW
KoMnaHuen 6yaeT ans Bac MakcMManbHO BbIroAHbIM!

C yBaxeHunem,

Menemxep otgena npogax OO0
«Tpeng DNeKTPOHUKC»
Lnwnakos EBreHni

8 (495)668-30-28 nob 169
manager28@tradeelectronics.ru

http://www.tradeelectronics.ru/
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