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N-Channel Enhancement Mode Field Effect Transistor

General Description

These N-Channel enhancement mode field effect
transistors are produced using Fairchild's proprietary, high
cell density, DMOS technology. These products have been
designed to minimize on-state resistance while provide
rugged, reliable, and fast switching performance. They can
be used in most applications requiring up to 500mA DC.
These products are particularly suited for low voltage, low
current applications such as small servo motor control,
power MOSFET gate drivers, and other switching
applications.

Features

m High density cell design for low Rpg(on)-

m Voltage controlled small signal switch.

m Rugged and reliable.

m High saturation current capability.

Drain

Gate

TO-92 Source
SOT - 23
Absolute Maximum Ratings r, = 2s°c unless otherwise noted
Symbol Parameter BS170 MMBF170 Units
Vpss Drain-Source Voltage 60 \%
VpGRr Drain-Gate Voltage (Rgs < 1MQ) 60 \Y
Vgss Gate-Source Voltage + 20 \Y
Ip Drain Current - Continuous 500 500 mA
- Pulsed 1200 800
T3 Tste Operating and Storage Temperature Range - 55 to 150 °C
T Maximum Lead Temperature for Soldering 300 °C
Purposes, 1/16" from Case for 10 Seconds
Thermal CharacteristiCs T, = 2s:c unless otenvise noted
Symbol Parameter BS170 MMBF170 Units
Pp Maximum Power Dissipation 830 300 mw
Derate above 25°C 6.6 24 mw/°C
Rgia Thermal Resistance, Junction to Ambient 150 417 °C/W
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Electrical CharacteristiCs r,=2s-c uniess otherwise noted

Symbol Parameter Conditions | Type | Min. | Typ. | Max. |Units
Off Characteristics
BVpss Drain-Source Breakdown Voltage |Vgs =0V, Ip =100 HA All 60 \
Ipss Zero Gate Voltage Drain Current | Vpg=25V,Vgg=0V All 0.5 HA
lgssk Gate - Body Leakage, Forward Vs =15V, Vpg =0V All 10 nA
On Characteristics (Notes 1)
Vas(th) Gate Threshold Voltage Vps = Vgs: Ip =1 mA All 0.8 21 3 \
Rpsiony | Static Drain-Source On-Resistance | Vgg = 10V, Ip = 200 mA All 12 5 Q
OFs Forward Transconductance Vps =10V, Ip =200 mA BS170 320 mS
Vps = 2 Vps(on), Ip = 200 MA | MMBF170 320
Dynamic Characteristics
Ciss Input Capacitance Vps=10V,Vgs=0V, All 24 40 pF
Coss Output Capacitance f=10MHz All 17 30 pF
Ciss Reverse Transfer Capacitance All 7 10 pF
Switching Characteristics (Notes 1)
ton Turn-On Time Vpp =25V, Ip =200 mA, BS170 10 ns
Vgs = 10V, Rgey = 25 Q
Vpp = 25 V, Ip = 500 mA, MMBF170 10
Vgs = 10V, Rggy = 50 Q
toft Turn-Off Time Vpp = 25V, Ip = 200 mA, BS170 10 ns
Vgs = 10V, Rgey = 25 Q
Vpp = 25V, Ip = 500 mA, MMBF170 10
Vgs = 10V, Rggy = 50 Q

Note:
1. Pulse Test: Pulse Width < 300us, Duty Cycle < 2.0%.
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Typical Electrical Characteristics

BS170 / MMBF170
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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 Gate Voltage
and Drain Current.
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Figure 4. On-Resistance Variation with Drain
Current and Temperature.
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Figure 6. Gate Threshold Variation with
Temperature.
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Typical Electrical Characteristics (continued)

BS170 / MMBF170
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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 Electrical Characteristics (continued)

CURRENT (&)

o . DRAIN

fit), NORMALIZED EFFECTIVE

(t), NORMALIZED EFFECTIVE
TRANSIENT THERMAL RESISTANCE

3
7o,
1 " a. =] s ||
e e e
ol Tom
0.5 = g =
— = = 76,1 _ T
t~J ""'--,10'0 s
s
RS0 S S
0.08 — 1705
— Wgg=10V B
| SINGLE PULSE ™~
T, =25°C ™~
A
0.01 —
T ——
0.005 1  ——
1 2 5 10 20 30 60 80
Vps . DRAIN-SOURCE VOLTAGE (V)

Figure 13. BS170 Maximum
Safe Operating Area.
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Figure 14. MMBF170 Maximum
Safe Operating Area.
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Figure 15. TO-92, BS170 Transient Thermal Response Curve.
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Figure 16. SOT-23, MMBF170 Transient Thermal Response Curve.
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TO-92 Tape and Reel Data

T0-92 Packaging
Configuration: Figure 1.0

= See Fig 2.0 for various
T . Reeling Styles

/ \ III.'" "

TAPE and REEL OPTION ,r;,f’ "g ™~N
I b

BOXTNR
=) e
.' | 5 Reels per
Intermediate Box Customized
Label
\ Fﬂ:’:l-TI'-R
] .I"'t. : c"stnmlzad
N ¢ /
N\
| o
AMMO PACK OPTION
See Fig 3.0 for 2 Ammo

Pack Options
*,\

i

Customized
Labed 333mm x 231mm x 183mm
Intermediate Box
BULK OPTION Anti-static
See Bulk Packing Bubble Sheets
Inf tion table BOXTHR Label
EOXTHR Labal sampie
1 - .
'Il-ll L. L1 1- x 10_2111m * 51mm
oI | Gl
| B i gt 8 TR B
Rt @ ! -l“m
FE3THR Label sample
LOT: DN ROt oy 300
CBYVK741B018 300
Foalr PWRIZ2M SPEC:
FDCE3IN
[ =g oTrE: CPH:

FRIRCIILD SEMICOH DUC TOR OORPORATICN
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TO-92 Tape and Reel Data, continued

T0-92 Packing

Information: Figure 2.0

TO-92 TNR/AMMO PACKING INFORMATION TABLE

Packing Style Quantity EOL code
A 2.000 D282
B 2.000 D112
C 2.000 D282
D 2,000 D102
E 2,000 D272
F 2,000 DB1Z
G 2.000 D282
H 2.000 DBaZ
Ammao M 2.000 D742
P 2.000 D75
Uinit weight = 0_22 gm
Reel weight with components =1.04 kg
Ammo weight with components = 1.02 kg
Max quantity per intermediate booe = 10,000 units
TO-92 BULK PACKING INFORMATION TABLE
FOLCOUE DESCRIPTION LEADCLIP | MINIMUM | LEADFORM
DIMENSION ORDER QTY OULTINE
OPTION
NO EOL NO LEAD g
CODE STRAIGHT LEADS cLIP 20K/ BOX =
J182 TO-18 OPTION STD N?:tFPAD 20K/ BOX ’9
TO-18 OPTION NO LEAD - ’
J36Z FEVERSE cLp 20K/BOX | 7
3057 TO-5 OPTION STD NOTRD | 1skiBox | o
- TO-50PTION NO LEAD -
J60Z REVERSE cLIP 1.5K / BOX -~ ’
JB1Z IN LINE 0.200 SPACING N?:tFPAD 1.5K / BOX j’
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TO-92 Tape and Reel Data, continued

T0-92 Reeling Style
Configuration: Figure 3.0

Machine Option “A" (H)

«»

Style “B”, D11Z

( @ W _:
|\-H,_ A

Style “C”, D282

. —
( «w )
N

Style “D”, D10Z

T0-92 Radial Ammo Packaging
Configuration: Figure 4.0

FIRST WIRE OFF 12 COLLECTOR

ADHESIVE TAPE IS5 ON THE TOP SIDE
FLAT OF TRANSISTOR 1S OM TOR

FIRET WIRE OFF IZ EMITTER
ADHESIVE TAPE 15 ON BOTTOM SIDE
FLAT OF TRANSISTOR |5 ON BOTTOM

Machine Option “E” (J)

Style “E", D272

— N
( e _:

Style “F", D81Z

( «» B
.i\‘ & .Y

Style “G", D29Z

! - ,
[ L |
I}\th ‘ 3 ;";/1 5=

Style “H", D&3Z

FIRET WIRE OFF IS EMITTER
ADHESIVE TAPE IS5 ON THE TOP SIDE

FLAT OF TRANSISTOR IS ON BOTTOM
v

FIRET WIRE OFF IS COLLECTOR
ADHESIVE TAPE IS5 OW BOTTOM SIDE
FLAT OF TRANSISTOR |15 ON TOP
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TO-92 Tape and Reel Data, continued

T0-92 Tape and Reel Taping
Dimension Configuration: Figure 5.0
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ITEM DERCRIFTION

Ease of Fackage b Lead Bend
Component Hegnt
Lead Chinch Height

F Comporent Ease Helght
Comporent Algnment | side’side )

User Direction of Feed

Component Algnment | fromtback |

Component PRch

Feed Hole Piich

Hode: Cenber fo First Lead

Hoée: Cnber fo Compaonent Canber

Lead Spread

Lead Thickness

Cat L Lmnign

Taped Lead Lengs

Taped Lead Thickness

Carmier Tape Thickness

Carier Wi
T0-92 Reel o ot
Configuration: Figure 6.0 ok - doan Tape posston

Feed Hoie Positon

Eprocket Hols Diareber

Lead Spring Oub

TTEM DEECRIFTION

Fzel Diamesier

Arbor Hole Diareter | Sandad)
(Small Hoie)

Core Diarmeber

Hub Reress Inrer Dismeter

Hub: Repzss Depli

Flange: i Flange nner Wids

Hui i Huby Casnber Wi
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Mechanical Dimensions ( TO - 92)
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NOTES: UNLESS OTHERWISE SPECIFIED
A)  DRAWING WITH REFERENCE TO JEDEC TO-32
RECOMMENDATIONS.
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DRAWING COMFORMS TO ASME Y14.5M—1954,
0) TO-92 (92,94,96,97,98) PIN CONFIGURATION:
= 92 94 96 a7 98
CiplF[M[r[Fm]B]F[u[P[FIM][P]F[M
1|els|s|els|[s|e|elc|elc]p|c]|e]|D
HEIEIE clolel|s|s|m|olc|Els s
slelc|olelo]elc]e|o]els[s]eln]ea
7 66 LEGEND:
213 P — BIPOLAR E - EMITTER 0 — DRAN
' F - JFET B - BASE S — SOURCE
M = DMOS C - COLLECTOR G = GATE
E) FOR PACKAGE 92, 94, 95, 97 AND 98
PIN CONFIGURATION DRAIN "D AND SOURCE "s"
ARE INTERCHANGEAGLE AT JFET "F" OPTION.
F)  DRAWING FILENAME: MKT—ZADIDREVS.

Dimensions in Millimeters

J0]sisuel] 1993 pIald PO uswasueyus [puueyd-N — 0LT49NIN / 0LTS 9



SOT-23 Std Tape and Reel Data

SOT23-3L Packaging
Configuration: Figure 1.0

Cus tomized Lab el

Antis tatic Cover Tape

F63TNR Lab el

Embosse d
Carri er Tape

|
355mm x 333m m x 40mm
Intermediate c ontainer for 13" re el option

Barcode L abel sample

Label
LOT: CB VK741B 019 QTY: 3000
(UMW 0 AR T
FSID: MMSZ5221B SPEC :
D DN Y

D/C1: D9842AB  QTY1: SPEC REV:
D/C2: TY2: CPN:
FAIRCHI LD SEMICONDUCT OR CORP ORATION  (F63TNR)

SOT23-3L Tape Leader and Trailer
Configuration: Figure 2.0

Packaging Description:

SOT23-3L parts are s hipped in tape. The carrier tape is
made from a dissipative (carbon filled) polycarbonate
resin. The cover tape is a multilayer film (Heat Activated
Adhesive in nature) primarily composed of polyester film,
adhes ive layer, sealant, and anti-static s prayed ag ent.
These reeled parts in standard option are s hipped with
3,000 units per 7" or 177mm diameter reel. The reels are
dark blue in color and is made of polystyrene plas tic (anti-
static coated). O ther option comes in 10,000 units per 13"
or 330cm diameter reel. This and s ome other options are
described in the P ackaging I nformation table.

These full reels are individually labeled and placed inside
a s tandard immediate box made of recyclable corrugated
brown paper with a Fairchild logo printing. One box
contains five reels maximum. And these immediate boxes
are placed inside a labeled s hipping box which comes in
differentsizes depending on the number of parts s hipped.

Barcode

S0T23-3L Packaging Information

Packaging Option ms;m‘:z}%e) D87z
Packaging type TNR TNR SOT23-3L Unit Orientation
Qty per Reel/Tube/Bag 3,000 10,000
Roel Size 7Dia > ¢ Barcodel abel
Box Dimension (mm) 193x 183x80 | 355x333x40
Max qty per Box 15,000 30,000 ‘
Weight per unit (gm) 0.0082 0.0082
Weight per Reel (kg) 0.1175 0.4006

Note/Comments

(\ Barcode
V . Label

193mm x 183m m x 80mm
Pizza B ox for S tandard O ption

O } b O O f O O O
N 2 S S7o KEIIE
i H I I
hy " 1! N " h
" " ! N " h
[ i 1! N noh
h " ol noh
Iy " 1! N " ]
1) P U ez
Ak ;
Carrier Tape
< » Components < >
CoverT ape Trailer Ta pe Leade r T ape
300mm minimum or 500mm minimum or

75 em pty pock ets

125 empty pockets




SOT-23 Std Tape and Reel Data, continued

SOT23-3L Embossed Carrier Tape

Configuration: Figure 3.0

PO— ~P2 Do D1
T
!
: E1
F w
IN LS S| Ny E2
T We ® ®
| | )
~Te P1 L*AO"‘
— KO
User Direction of Feed
Dimensions are in millimeter
Pkg type A0 B0 w DO D1 E1 E2 F P1 PO KO T We Tc
SOT-23 3.15 2.77 8.0 1.55 1.125 1.75 6.25 3.50 4.0 4.0 1.30 0.228 5.2 0.06
(8mm) +-010 | +-010 | +-03 +-0.05 | +-0.125 | +-010 | min +-0.05 | +-0.1 +-0.1 +-010 | +-0.013 | +-0.3 +-0.02
Notes: A0, B0, 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 maximum ﬁ
—\ Typical
L —.—aS.le component T
cavity 0.5mm
‘r/ BO center line maximum
20 deg maximum component rotation
Typical

Sketch A (Side or Front Sectional View)
Component Rotation

T component
A0 center line

Sketch C (Top View)

Component lateral movement

SOT23-3L Reel Configuration: Figure 4.0

Sketch B (Top View)
Component Rotation

W1 Measured

=t

13" Diameter Option

Dim N

ee detail AA

at Hub

Dim A
Max

S
S

See detail AA

7" Diameter Option

Min

DimC

W2 max Measured at Hub

DETAIL AA
Dimensions are in inches and millimeters
Tape Size Ol;(teieoln Dim A Dim B DimC Dim D Dim N Dim W1 Dim W2 Dim W3 (LSL-USL)
smm 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
177.8 15 13 40.5/-0.2 20.2 55 8.4 +1.50 14.4 7.9-10.9
smm 13" Dia 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
330 15 13 +0.5-0.2 202 100 8.4 +1.50 14.4 7.9-10.9




Mechanical Dimensions ( SOT - 23)
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LAND PATTERN RECOMMENDATION
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DETAIL A
SCALE: 2%
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NOTES: UNLESS OTHERWISE SPECIFIED

REFEREMCE JEDEC REGISTRATION TO=238,
VARIATION AB, ISSUE H.

ALL DIMENSIONS ARE IN MILLIMETERS.
DIMENSIONS ARE INCLUSIVE OF BURRS,
MOLD FLASH AND TIE BAR EXTRUSIONS.
DIMENSIONING AND TOLERANCING PER
ASME Y14.5M — 1994,

ORAWING FILE MNAME: MAD3DREVS

Dimensions in Millimeters
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	BS170 MOSFET N  60V 500MA    5.0 OHM



