ON Semiconductor”

BS170 / MMBF170

N-Channel Enhancement Mode Field Effect Transistor

General Description

These

N-Channel

enhancement mode field effect

transistors are produced using ON Semiconductor's
proprietary, high cell density, DMOS technology. These

products have been designed
resistance while provide rugged,
switching performance.

to minimize on-state
reliable, and fast
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.

BS170

Features

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

= Voltage controlled small signal switch.

m Rugged and reliable.

m High saturation current capability.

MMBF170

Drain

Gate

Source
Absolute Maximum Ratings T, = 25°C unless otherwise noted
Symbol Parameter BS170 MMBF170 Units
Vpss Drain-Source Voltage 60 V
VbGR Drain-Gate Voltage (Rgg < 1TMQ) 60 \'
Vass Gate-Source Voltage +20 \
Ip Drain Current - Continuous 500 500 A
m
- Pulsed 1200 800
Ty, Tsta Operating and Storage Temperature Range - 5510 150 °C
T Maximum Lead Temperature for Soldering 300 °C
Purposes, 1/16" from Case for 10 Seconds
Thermal Characteristics T, = 25°C unless otherwise noted
Symbol Parameter BS170 MMBF170 Units
Pp Maximum Power Dissipation 830 300 mwW
Derate above 25°C 6.6 24 mW/°C
Roua Thermal Resistance, Junction to Ambient 150 417 °C/W
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Electrical Characteristics T,=25°C unless otherwise noted

Symbol ‘ Parameter Conditions Type ‘ Min. ‘ Typ. ‘ Max. | Units
OFF CHARACTERISTICS
BVpgs | Drain-Source Breakdown Voltage |Vgg =0V, Ip = 100pA All 60 \Y
Ipss |Zero Gate Voltage Drain Current | Vpg = 25V, Vgg = 0V All 0.5 pA
Ilgssp | Gate - Body Leakage, Forward Vgs = 15V, Vpg =0V All 10 nA
ON CHARACTERISTICS (Notes 1)
Vasn) | Gate Threshold Voltage Vps =Vgs, Ip=1mA All 0.8 2.1 3 \Y
Rps(on) | Static Drain-Source On-Resistance | Vgg = 10V, Ip = 200mA All 1.2 5 Q
9Fs Forward Transconductance Vps = 10V, Ip = 200mA BS170 320 mS
Vbs 22 Vps(on)s MMBF170 320
Ip = 200mA
Dynamic Characteristics
Ciss | Input Capacitance Vps = 10V, Vgg = 0V, All 24 40 pF
Coss | Output Capacitance f=1.0MHz All 17 30 | pF
C.ss | Reverse Transfer Capacitance All 7 10 pF
Switching Characteristics (Notes 1)
ton Turn-On Time Vpp =25V, Ip = 200mA, BS170 10 ns
Vgs = 10V, Rgen = 25Q
Vpp =25V, I = 500mA, | MMBF170 10
Vgs = 10V, Rgen = 50Q
toff Turn-Off Time Vpp = 25V, Ip = 200mA, BS170 10 ns
Vags = 10V, Rgen = 25Q
Vpp =25V, Ip = 500mA, | MMBF170 10

Vgs = 10V, Rgen = 50Q

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

Ordering Information
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Part Number Package Package Type Lead Frame Pin array
BS170 TO-92 BULK STRAIGHT DGS
BS170-D26Z TO-92 Tape and Reel FORMING DGS
BS170-D27Z TO-92 Tape and Reel FORMING DGS
BS170-D74Z TO-92 AMMO FORMING DGS
BS170-D75Z TO-92 AMMO FORMING DGS
MMBF170 SOT-23 Tape and Reel

www.onsemi.com
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Typical Electrical Characteristics

BS170 / MMBF170
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Figure 1. On-Region Characteristics. Figure 2. On-Resistance Variation with Gate Voltage
and Drain Current.
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Typical Electrical Characteristics (continued)
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Figure 7. Breakdown Voltage Variation
with Temperature.

BS170 / MMBF170
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Figure 8. Body Diode Forward Voltage Variation with
Current and Temperature.
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Figure 11. Switching Test Circuit. Figure 12. Switching Waveforms.
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Typical Electrical Characteristics (continued)
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Figure 16. SOT-23, MMBF170 Transient Thermal Response Curve.
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TO-92 Tape and Reel Data

TO-92 Packaging
Configuration: Figure 1.0
TAPE and REEL OPTION

See Fig 2.0 for various
Resling Styles

-

5 Reels per
| Intermediate Bax
/FEITHR
/ Label
L Customized
Label

AMMO PACK OFTION
See Fig 3.0 for 2 Ammo

Pack Options
. o_\
.

5 Ammo boxes per
Intermediate Box

Customized 4]-BOXTNR 4
Label Hekel 333mm % 231mm x 183mm
Intermediate Box
BULK OPTION Arti-static
See Bulk Packing BOXTNR Label Bubble Sheets

Information table
BOXTHNR Label sample

e o
LT WIEEHR /
. [LLL - Jm 2 ™ 2000 units per
illﬂl Lol f.f/r E%G box
1 - option
- L BN A FARDA SHECRETI
[FG3TNR Labs! sampie
) ary: 2o00 5 EOT0 boxes per
C m?\ﬁiid‘f Bote 300 intermediats l
FDCE33M -
VDL DAl G'IY1E ”";E‘Hl\r -

v G
| EAmE e M GHENIETER COMRRATION  TIRRTIRY. |

BOXTNR Label

mim ® 102mm x S1mm
Immediats Box

Customized

www.onsemi.com
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TO-92 Tape and Reel Data, continued

TO-92 Packing
Information: Figure 2.0

TO-92 TNRAMMO PACKING INFORMATION TABLE

Packing Style Quantity EOL code
Ree A 2,000 D262
B 2,000 D112
C 2,000 D282
D 2,000 D102
E 2,000 D272
F 2,000 DE1Z
G 2,000 D29z
H 2,000 D89z
Ammao M 2,000 D742
P 2,000 D75Z
Unit weight =022 gm
Reel weight with components =1.04 kg
Ammo weight with components  =1.02kg
Max guantity per intermediate box = 10,000 units
TO-92 BULK PACKING INFORMATION TABLE
BoL CoE DESCRIPTION LEADCLIP | MINIMUM | LEADFORM
DIMENSION ORDER QTY QULTINE
QPTION
NO EOL NO LEAD ) ) Q
CODE STRAIGHT LEADS CLIP 20K /BOX
J18Z TO-18 OPTION STD NOCILFPAD 20K /BOX 2 g
TO-18 OPTION NO LEAD , 9
1382 REVERSE cLIP 20K /BOX
JosZ TO-5 OPTION STD NOCILFPAD 1.5K /BOX : 5 !
TO-5 OPTION NO LEAD , _9
1602 REVERSE CLIP 15K 7BOX ~
J61Z IN LINE 0.200 SPACING NOCILFPAD 1.5K /BOX 9

www.onsemi.com
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TO-92 Tape and Reel Data, continued

TO-92 Reeling Style
Configuration; Figure 3.0

Machine Option “A” {H) Machine Option “E” {J)

~— =

Style “A”, D26Z

Style “F", D81Z

Style “D", D102 Style “H", D89Z

TO-92 Radial Ammo Packaging
Configuration: Figure 4.0

FIRST WIRE OFF IS COLLECTOR FIRSTWIRE OFF I3 EMITTER
ADHESIVE TAPE 1S ON THE TOP SIDE ADHESIVE TAPE 15 ON THE TOF SIDE

FLAT OF TRANSISTOR IS ON TOP FLAT OF TRANSIETOR IS ON BOTTOM
. -

FERST WIRE OFF IS EMITTER ke FIRST WIRE OFF IS COLLECTOR
ADHESIVE TAPE 12 ON BOTTOM SIDE ADHESIVE TAPE [ ON BOTTOM SIDE
FLAT OF TRANSISTOR IS ON BOTTOM FLAT OF TRANSISTOR IS ON TOP

www.onsemi.com
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TO-92 Tape and Reel Data, continued

TO-92 Tape and Reel Taping
Dimension Configuration: Figure 5.0

nh

wHd -

Wi
H1 HO o I
wo t
A jwe
I | | |
1 —+ WS w
[
H @
TR
ez 0o
ITEM DESCRIFTION
- -
PO

Base of Package io Lead Bend
Component Height
Lead Cinch Helght
> Component Sass Hesgt
Componznt Aligrmenl | Bdelsde |
Companent Allgrrart | franthack |
Component Atch
Feed Hole Pitch
Haie Center 1o Firet Lead
Hala Canter to Companent Center
Lead Spread
Lead Tiicknass
Cut Lead Leagin
Taped Lead Lergn
Taped Lead Thickness
Camer Tape Thickness
Camear Tape Widih
TO-92 Reel Haid - down Tape Wih
Configuration: Figure 6.0 Haid - down Tape positon
Faed Hole Posltion
Sprockst Hoe Dlameter
Lead Speng Cut

User Direction of Feed

ot - &l dimensions e in

ITEM DESCRIFTION

FResl Dlameter

ATDOr Hole Diamedsr (Standand)
{Smak Holg)

Cuore Dlametar

Hun Fecess inner Diameter

Hu Rizczss Deptn

Flange to Flang= Inner Widih

Fuiz to Hubr Center Widh

hote: Al dmensions are Inches

SYMBOL

]
HO
H1
g
|

B

]
Pt

Pz
FiF2

SYMEDL

DIMENSION

BIRIMUSY

12875
1.160
030
3.100
2700
0.7
1630

0.040 mas}

0.035 [

0.360 {+-0.025)
0,457 (+0.008, -0.00T)
0.004 [mae)

BLASIMUM

14,028
1.200
0702
3.200
3.100
osm
1620
200

www.onsemi.com
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Mechanical Dimensions ( TO-92)

TO-92

4 37
5.33 (
4.;9
l 0 55)—=
15.6
’IJJZ\J
2“ 3 0.52
e
056 030 &
036 ==

NOTES: UNLESS OTHERWISE SPECIFIED

27 A)  DRAWING WITH REFERENCE TO JEDEC T0O-92
RECOMMENDATIONS.
B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DRAWING CONFORMS TO ASME Y14.5M—1994.
— = 2.54] r—-— D) T0-92 (92,94,96,97,98) PIN CONFIGURATION:

= a2 94 a6 97 | 98
Ee[F SEOEEEREDRRE
419 ; Elsislelss[elofcfclclolclc]o
.—_5 Ol_ B|lD|G|C|G|D|E S|5|B|D|G|E S|S
23 3[cl|c|D|B|D|G|C|G|D|E|S|S|B|D|G

; 2 66 LEGEND:

‘ 1 2 3 ]I 213 P - BIPOLAR  E - EMITTER D — DRAIN
l - F - JFET B - BASE S — SOURCE

T M - DMOS C - COLLECTOR G — GATE

E) FOR PACKAGE 92, 94, 96, 97 AND 98:
Y PIN CONFIGURATION DRAIN "D" AND SOURCE "S”

ARE INTERCHANGEAGLE AT JFET “"F" OPTION.
F) DRAWING FILENAME: MKT-ZAD3DREVS.

Dimensions in Millimeters

www.onsemi.com
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SOT-23 Std Tape and Reel Data

SOT23-3L Packaging
Configuration: Figure 1.0

Cus tomized Lab el

Antis tatic Cover Tape

/v
F63TNR Lab el Embosse d
Carri er Tape

S0T23-3L Packaging Information
Standard

Packaging Description:

S OT23-3L par ts are s hipped in tape. T he carrier tape is
made from a dissipative (carbon filled) polycarbonate
resin. T he cover tape i s a multilayer film (Heat Activated
Adhesive in nature) primarily composed of polyester film,
adhesive |ayer, sealant, and anti-static s prayed agent.
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 plastic (anti-
static coated). Other option comes in 10,000 units per 13" or
330c m diameter reel. This and some other options are
described in the Packaging Information table.

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

Packaging Option (o flow code) D87z
P ing type TNR TNR S0OT23-3L Unit Orientation
Qty per Reel/Tube/Bag 3,000 10,000 .
Reel Size 7" Dia 13" ‘. (\ Barcode L abel
Box Dimension (mm) 193x183x80 | 355x333x40
Max qty per Box 15,000 30,000 i
Weight per unit (gm) 0.0082 0.0082
Weight per Reel (kg) 0.1175 0.4006
Note/Comments
f‘\ Barcode
Label
355mm x 333m m x 40mm 7 .
Intermediate c ontainer for 13" re el option
Barcode L abel sample BaTeod

Label
LOT:CB VK741B 019 QTY: 3000
(MWL 00 AR T
FSID: MMSZ5221B SPEC :
AR 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

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

@)

it}
1l
I

§IIIIIIIC
'

"
|
H
1

Carrier Tape

A

A
A 4

Components

CoverT ape Trailer Ta pe

300mm minimum or
75 em pty pock ets

v

Leade r T ape
500mm minimum or
125 empty pockets

www.onsemi.com
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SOT-23 Std Tape and Reel Data, continued

SOT23-3L Embossed Carrier Tape

Configuration: Figure 3.0

PO—
T

~P2 DO D1

g 6 0

w
T I Ay E2
i We ® ® ®
J | | )
- 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 | +-0.3 +-0.05 | +-0.425 | +-010 | min +-0.05 | +-0.1 +-0.1 +-010 | +-0.018 | +-03 +1-0.02
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

N

T

20 deg maximum component rotation

Sketch A (Side or Front Sectional View)
Component Rotation

—» *—20 deg maximum
—\ Typical
component

cavity
BO center line

\ Typical
' component
A0 center line

Sketch B (Top View)

SO0T23-3L Reel Configuration: Figure 4.0 Component Rotation

W1 Measured at Hub

=t

Dim A
Max

ee detail AA g u Dim D

’_Ltﬂws min 4'7

13" Diameter Option

Dim N

W2 max Measured at Hub

maximum i

T

0.5mm
maximum

Sketch C
Compol

o
o

(Top View)
nent lateral movement

See detail AA

7" Diameter Option

DimC

DETAIL AA
Dimensions are in inches and millimeters
Tape Size Ol:;ieoln 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

www.onsemi.com
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Mechanical Dimensions ( SOT-23 )

-—2.92:0-_20—-.__T| - 095 =
i
3
1.40
} 1
1.30%378 2.20

5

. 1.00

1.20

LAND PATTERN RECOMMENDATIO

—1.30 MAX
T ) 0.1
(0.93) | | [00
* lk_ l:l l:l Jl
v ’ " i ' T

GAGE PLANE

o0
(=] 8]
(sl

0.20 MIN \—SEATNG

\ PLANE

—{ (0.55)

DETAIL A

SCALE: 2X

f;-'__/_’* 10.25]
f

= 2.40£0.30

MOTES: UNLESS OTHERWISE SPECIFIED

A) REFERENCE JEDEC REGISTRATION TO-236,
VARIATION AB, ISSUE H.

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DIMENSIONS ARE INCLUSIVE OF BURRS,
MOLD FLASH AMD TIE BAR EXTRUSIONS.

D) DIMENSIONING AND TOLERANCING PER
ASME Y145M — 1554,

E) DRAWING FILE MAME: MAO3DREVG

Dimensions in Millimeters
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