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ON Semiconductor®

BS170 / MMBF170
N-Channel Enhancement Mode Field Effect Transistor

General Description Features

These N-Channel enhancement mode field effect
transistors are produced using ON Semiconductor's
proprietary, high cell density, DMOS technology. These = Voltage controlled small signal switch.
products have been designed to minimize on-state
resistance while provide rugged, reliable, and fast
SWitChing performance. They can be used in most = H|gh saturation current Capab|||ty
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.

m High density cell design for low Rpg(ony-

= Rugged and reliable.

BS170 MMBF170

Drain

Gate

Source
Absolute Maximum Ratings T, = 25°C unless otherwise noted
Symbol Parameter BS170 MMBF170 Units
Vbss Drain-Source Voltage 60 \
VpGR Drain-Gate Voltage (Rgg < 1MQ) 60 \
Vgss Gate-Source Voltage +20 \Y,
Ip Drain Current - Continuous 500 500 A
- Pulsed 1200 800
T3 Tste 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
Reia Thermal Resistance, Junction to Ambient 150 417 °CIW
© 2010 Semiconductor Components Industries, LLC. Publication Order Number:

September-2017, Rev. 5 MMBF170/D
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Electrical Characteristics T,=25°C unless otherwise noted

Symbol‘ Parameter Conditions Type ‘ Min. | Typ. | Max. |Units
OFF CHARACTERISTICS
BVpgss | 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
Icssg | Gate - Body Leakage, Forward Vgs = 15V, Vpg = OV All 10 nA
ON CHARACTERISTICS (Notes 1)
Vgsthy |Gate Threshold Voltage Vps = Vgs, Ip = 1ImA All 0.8 21 3 \Y
Rps(on) | Static Drain-Source On-Resistance | Vgg = 10V, Ip = 200mA All 12 5 Q
OFs Forward Transconductance Vps = 10V, Ip = 200mA BS170 320 mS
Vbs 22 Vpg(on), MMBF170 320
Ip = 200mA
Dynamic Characteristics
Ciss |Input Capacitance Vps = 10V, Vgs = 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, Ip = 500mA, | MMBF170 10
Vgs = 10V, Rggy = 50Q
tof Turn-Off Time Vpp = 25V, Ip = 200mA, BS170 10 ns
Vas = 10V, Rggy = 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-D74zZ 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

T
Ves = 10V 90 —

.~ 8.0

/// 0T

| o DRAIN-SOURCE CURRENT (&)

2 3 4
Vpg - DRAIN-50URCE VOLTAGE (V)

Figure 1. On-Region Characteristics.
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Figure 2. On-Resistance Variation with Gate Voltage
and Drain Current.
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Figure 3. On-Resistance Variation Figure 4. On-Resistance Variation with Drain
with Temperature. Current and Temperature.
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Figure 5. Transfer Characteristics.
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Figure 6. Gate Threshold Variation with
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Typical Electrical Characteristics (continued)

BS170 / MMBF170
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Figure 7. Breakdown Voltage Variation Figure 8. Body Diode Forward Voltage Variation with
with Temperature. Current and Temperature.
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Figure 9. Capacitance Characteristics. Figure 10. Gate Charge Characteristics.
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Typical Electrical Characteristics (continued)
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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.
1 —F T
& 05 —D —05
z |
=
02— 02 -
@ ! S Rgya =1l * Rgya
B 01 ::I.i t_ — Rgya = (SeeDatasheet) 3
-l — = = — et
Z 005 —o0.05 B 3
2 | —=F L) 5
s —_ o2 T — Pipk) 7
T [
= {001 - -
5 oot = s — =
0-”‘; Single Pulse _ 3
o Ty-Ty =P * Rgya ]
é 0.002 Duty Cycle, D =t; ft
0.001 LI | R |
0.0001 0.001 0.01 0.1 1 10 100 300
ty, TIME (sec)

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

“\ Reeling Styles

-

[F63THR
) / Label

AMMO PACK OFTION
See Fig 3.0 for 2 Ammo

Pack Options
s - \

3 Resls per
| Intem'ledia& Box

BOXTMR
Labs!

Customized

5 Ammo boxes per
Intermediate Box
Customized < BOXTHR
Label g/ Label 333mm x 231mm x 183mm
Intermediate Box
BULK OPTION Anti-stafic
See Bulk Packing Bubble Sheets

Information table
BOXTHR Label sample

Y] Lot
-
;n-ul“!n b ”'-T
L — : h-:..munr
= ime
AT | FURDAE ST
FE3TNR Labs!l samg'e
LOT: CEVKT418013 ary: 2000
CBVKT41B019 3000
FSI PHNIEN EPEG:
FDCGE33N
DYoL Data2as QY1 SPEC REY.
o2 arvz =
FAREHLE ARETHRY

BOXTNR Label /
2000 units per | mn % 102mm x S1mm
ECT0 box for Immediats Box
sid option

5 EOT0 boxes per
Intermediats

" 10,000 units maximum

BOXTNR Label T i i
B o

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 , y &
CODE STRAIGHT LEADS CLIP 20K /BOX :
J18Z TO-18 OPTION STD NOCILFPAD 20K /BOX = g
TO-18 OPTION NO LEAD , 9
382 REVERSE cLIP 20K /BOX ”
JosZ TO-5 OPTION STD NOCILFPAD 1.5K /BOX ) s !
TO-5 OPTION NO LEAD , _9
1602 REVERSE CLIP 15K 7BOX ~
J61Z IN LINE 0.200 SPACING NOCILFPAD 1.5K /BOX ’

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)

'>\\ —ﬂzﬁ

- e

Style “C", D28Z Style “G", DZQZ
&__ SRR}

Style “D", D1DZ Style “H", D89Z

TO-92 Radial Ammo Packaging
Configuration: Figure 4.0

FIRST WIRE OFF IS COLLECTOR FIRST WIRE OFF I3 EMITTER
ADHESIVE TAPE IS ON THE TOP SIDE ADHESIVE TAPE 15 ON THE TOP SIDE

FLAT OF TRANSISTOR IS OM TOP FLAT OF TRANSISTOR IS ON BOTTOM

FIRST WIRE OFF IS EMITTER - FIRET WIRE OFF IS COLLECTOR
ADHESIVE TAPE IS ON BOTTOM SIDE ADHESIVE TAPE IS ON BOTTOM SIDE
FLAT OF TRANSISTOR IS ON BOTTOM FLAT OF TRAMZISTOR 1S 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

Ha[

H1 HOo

-

P1 Fi
ez Do

ITEM DESCRIFTION

Base of Package to Lead Bend
Compongnt Helght
Lead Clinch Halght

> Component Sasa Helgnt
Component Allgrment | sdeiside )
Compeniznt Allgrment | frantibac |
Compongnt Pt
Faed Hole Fitch
Haie Canter 1o FIre: Lead
Hole Canter fo Componant Center
Lead Spread
Lead Thickness
Cut Lead Lengin
Taped Lead Lengtn
Taped Lead Thickness
Camir Tape THickness

User Direct

Camer Tape Widih
TO-92 Reel k- o Tape Wi
Configuration: Figure 6.0 Hakd - down Tape positian

Faed Hole Posltion

Sprockst Hole Dlameter

Lead Sprng Cut

ot - Al dmensions 3 N INcEs

ITEM DESCRIFTION

FReal Dlameter

AIDOr Hole Diametsr (Standard)
{Small Hole)

Core Dlametar

Hub Racass Inner Ciameater

Hu Riaozss Deptn

Flange to Flangs Inner isih

Huip to Hubr Centar Widh

hete: Al dmensions are Inches

SYMBOL

Ha
HO
H1
P
Hdl

P

PO
-

Pz
FiFz

s+ .- oa

w
WO
w1
w2

SYMEOL

oz
oz
D3

w1
W2
W2

DIMENSICHN
0.083 |ma)
0.823 (+/-0.025)
0.E30 ¢ i

0.500 {+- 0.020)
0.500 {+- 0.008)

0.0 {+-0.040)
0.013 {+0.002. -0.003)
0.423 [max)

0.021 {#- DK

0.157 (+0.008. -0.007)
0.00 {mie)

MINIMUSM - MAXIMUM

13.975
1.160
0.&30
3100
2700
0.7
1630

14.028
1.200
0.700
3.200
3100
o0.sT
1.620
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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SOT23-3L Packaging
Configuration: Figure 1.0

Cus tomized Lab el

SOT-23 Std Tape and Reel Data

Packaging Description:

F63TNR Lab el

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.

Antis tatic Cover Tape

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.

E mbosse d
Carri er Tape

S0T23-3L Packaging Information
" " Standard
Packaging Option (nofl de) D87z ) A A
Packaging type BT SOT23-3L Unit Orientation
Qty per Reel/Tube/Bag 3,000 10,000 T
Reel Size 7' Dia 13" .. (\ Barcode L abel
Box Dimension (mm) 193x183x80 | 355x333x40
Max qty per Box 15,000 30,000 4
Weight per unit (gm) 0.0082 0.0082
Weight per Reel (kg) 0.1175 0.4006
Note/Comments
f‘\ Barcode
355mm x 333m m x 40mm 7 ~Label
Intermediate c ontainer for 13" re el option
Barcode L abel sample BaTeode
Label
LOT: CB VK741B 019 QTY: 3000 II>
L e M
FSID: MMSZ52218 SPEC : ‘

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

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

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

@)

-~
1l
I

§IIIIIIIC
'

"
|
H
1

Carrier Tape

A
v

A

CoverT ape

Trailer Ta pe
300mm minimum or
75 em pty pock ets

A 4

Components

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 A B I e ) |2 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)

S0OT23-3L Reel Configuration: Figure 4.0 Component Rotation

W1 Measured at Hub

=t

Dim A
Max

ee detail AA u u

’_Ltﬂws min 4'7

13" Diameter Option

Dim N

DimD

W2 max Measured at Hub

maximum i

T

0.5mm
maximum

Sketch C

(Top View)

Component lateral movement

e
S

See detail AA

7" Diameter Option

DimC

DETAIL AA
Dimensions are in inches and millimeters
Tape Size Ol;fieoln 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)

e 2.92£0.20—p{A]
3

<+0.20
1.30°5715

— 0.95 &~
i
1.40
1
2.20
1.00
1.80
LAND PATTERN RECOMMENDATIO

—1.30 MAX
T ) 0.10
(0.93) | | [0.00
* lk_ l:l l:l Jl
v ’ " i ' T

GAGE PLANE

0.23 o 0.25

f 7

0.20 MIN \—SEATNG
I - PLANE

DETAIL A

SCALE: 2X

NOTES:

= 2.40£0.30

UNLESS OTHERWISE SPECIFIED

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

ALL DIMENSIONS ARE IN MILLIMETERS.
DIMENSIONS ARE INCLUSIVE OF BURRS,
MOLD FLASH AMD TIE BAR EXTRUSIONS.
DIMENSIONING AND TOLERANCING FER
ASME Y145M — 1554,

DRAWING FILE MAME: MADIDREVS

Dimensions in Millimeters

www.onsemi.com
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ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
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