ON Semiconductor

Is Now

onsemi

To learn more about onsemi™, please visit our website at
www.onsemi.com

onsemi and ONSEMI. and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or
subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of onsemi
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any products or information herein, without
notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the information, product features, availability, functionality,
or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all
liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using onsemi products, including compliance with all laws,
regulations and safety requirements or standards, regardless of any support or applications information provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/
or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application
by customer’s technical experts. onsemi does not convey any license under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized
for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for
implantationin the human body. Should Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal Opportunity/Affirmative
Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner. Other names and brands may be claimed as the property of others.




ON Semiconductor®

MPSH81 MMBTHS81

SOT-23 B
Mark: 3D

PNP RF Transistor

This device is designed for general RF amplifier and mixer
applications to 250 mHz with collector currents in the 1.0 mA
to 30 mA range. Sourced from Process 75.

Absolute Maximum Ratings*  1a-25:c unless othenise noted

Symbol Parameter Value Units
Veeo Collector-Emitter Voltage 20 Vv
Veso Collector-Base Voltage 20 \
Vego Emitter-Base Voltage 3.0 \%

Ic Collector Current - Continuous 50 mA
Ty Tstg Operating and Storage Junction Temperature Range -55to +150 °C

*
These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

NOTES:

1) These ratings are based on a maximum junction temperature of 150 degrees C.

2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
3) All voltages (V) and currents (A) are negative polarity for PNP transistors.

Thermal Characteristics  1a-2s:cuniess othemwise noted

Symbol Characteristic Max Units
MPSH81 *MMBTH81
Po Total Device Dissipation 350 225 mW
Derate above 25°C 2.8 1.8 mW/°C
Rauc Thermal Resistance, Junction to Case 125 °C/W
Resa Thermal Resistance, Junction to Ambient 357 556 °C/W

* Device mounted on FR-4 PCB 1.6" X 1.6" X 0.06."
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Electrical Characteristics

PNP RF Transistor

TA =25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max | Units

OFF CHARACTERISTICS

Vgriceo Collector-Emitter Breakdown Voltage* | Ic=1.0mA, Iz =0 20 \Y

Vsriceo Collector-Base Breakdown Voltage lc=10 A, lg=0 20 Vv

V@reBo Emitter-Base Breakdown Voltage le=10pA,Ic=0 3.0 \'

lceo Collector Cutoff Current Veg=10V, g =0 100 nA

leso Emitter Cutoff Current Veg=2.0V,Ic =0 100 nA

ON CHARACTERISTICS

hee DC Current Gain lc=5.0mA, Ve =10V 60

Veggsay Collector-Emitter Saturation Voltage lc=5.0mA, lg =0.5mA 0.5 Vv

Vie(on) Base-Emitter On Voltage lc=5.0mA, Ve =10V 0.9 Vv

SMALL SIGNAL CHARACTERISTICS

fr Current Gain - Bandwidth Product lc=5.0mA, Ve =10V, 600 MHz
f =100 MHz

Ceb Collector-Base Capacitance Veg=10V, g =0,f=1.0 MHz 0.85 pF

Cece Collector Emitter Capcitance Veg=10V,lg=0,f=1.0 MHz 0.65 pF

*PulseTest: Pulse Width =300 ps, Duty Cycle <2.0%

NOTE: All voltages (V) and currents (A) are negative polarity for PNP transistors.

Spice Model

PNP(Is=10f Xti=3 Eg=1.11 Vaf=100 Bf=133.8 Ise=1.678p Ne=2.159 Ikf=.1658 Nk=.901 Xto=1.5 Var=100 Br=1
Isc=9.519n Nc=3.88 Ikr=5.813 Rc=7.838 Cjc=2.81p Mjc=.1615 Vjc=.8282 Fc=.5 Cje=2.695p Mje=.3214 Vje=.7026

Tr=11.32n Tf=97.83p Itf=69.29 Xtf=599u Vif=10)

Typical Characteristics
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PNP RF Transistor

(continued)

Typical Characteristics (continued)
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TO-92 Packaging
Configuration: Figure 1.0

FSCINT Label sample

ONSEMICONDUCTOR CORFORATON LOT
CBVK7418019 arv- 10000
nso PN2222N seec
oct D9gA2

HTB:B

anrev

TO-92 Tape and Reel Data

TAPE and REEL OPTION

See Fig 2.0 for various
Reeling Styles

=)

5 Reels per
Intermediate Box

FSCINT Label

T

[l
< FSCINT

H_,;’,//" Label

FQ Customized

o

| scinm
FB63TNR Label sample = Label
[ ) . =a F63TNR
LOT: CBVK7418019 QrY: 2000 4;
T v LTI S Label
w7 S |
=u .
DC1:Des42  QTYI: SPEC REV: _ Cus{omlzed
o2 arvz L - u Label
375mm x 267mm x 375mm
Intermediate Box
TO-92 TNR/AMMO PACKING INFROMATION AMMO PACK OPTION
" - See Fig 3.0 for 2 Ammo
Packing | Style | Quantity | EOLcode P'gack Options
Reel A 2,000 D26Z
E 2,000 D272 -
Ammo M 2000 D74z 9“’ °S Hlm""‘
P 2,000 D752 - 0@’ < ]
! >
Unit weight -02gm s ‘;‘«ﬁk ~ % FSCINT
Reel weight with components = 1.04kg =t Label
Ammo weight withcomponents = 1.02kg <
Max quartity per intermediate box = 10,000 units P 3'27mm x 158mm x 135mm 5 Ammo boxes per
’ : Intermediate Box .
Immediate Box <+— Customized
Label
Customized < ESS;NR
Label 333mm x 231mm x 183mm
Intermediate Box
(T0O-92) BULK PACKING INFORMATION BULK OPTION
EOL LEADCLIP See Bulk Packing
| CODE DESCRIPTION DIMENSION QUANTITY Information table
Jiez TO-18 OPTION STD NOLEAD CLIP 20 K/BOX Anti-static
JosZ TO-5 OPTION STD NO LEAD CLIP 15 K/BOX FSCINT Label Bubble Sheets
NOEOL | TO-92 STANDARD
CODE | STRAIGHTFOR:PKG o2, | NOLEADCUP 20 K/BOX \
94 (NON PROELECTRON
SERIES), 96
L34z TO-92 STANDARD
STRAIGHT FOR: PKG 94 | NOLEADCLIP 20Kk/BOX
(PROELECTRON SERIES 2000 units per 114mm x 102mm x 51mm
BCXXX, BFXXX, BSRXXX), EO70 box for Immediate Box
97,98 std option
5 EO70 boxes per
intermediate Box
530mm x 130mm x 83mm Customized
Intermediate box Label

10,000 units maximum
per intermediate box
for std option

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

TO-92 Reeling Style
Configuration: Figure 2.0

Machine Option “A” (H)
B B B ©

L I I |

Style “A”, D26Z, D70Z (s/h)

TO-92 Radial Ammo Packaging
Configuration: Figure 3.0

FIRST WIRE OFF IS COLLECTOR
ADHESIVE TAPE IS ON THE TOP SIDE
FLAT OF TRANSISTOR IS ON TOP

&

ORDER STYLE
D74Z (M)

g’g/g/ '/ —~
Y9y s
FIRST WIRE OFF IS EMITTER (ON PKG. 92)

ADHESIVE TAPE IS ON BOTTOM SIDE
FLAT OF TRANSISTOR IS ON BOTTOM

Machine Option “E” (J)
[ I I |

pEAR

Style “E”, D272, D71Z (s/h)

FIRST WIRE OFF IS EMITTER
ADHESIVE TAPE IS ON THE TOP SIDE
FLAT OF TRANSISTOR IS ON BOTTOM

ORDER STYLE
D75Z (P)

FIRST WIRE OFF IS COLLECTOR (ON PKG. 92)
ADHESIVE TAPE IS ON BOTTOM SIDE
FLAT OF TRANSISTOR IS ON TOP

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

TO-92 Tape and Reel Taping
Dimension Configuration: Figure 4.0

M

HO ‘
Ha1 :II
l -

User Direction of Feed

>

TO-92 Reel
Configuration: Figure 5.0

D1

—I; *W1

w3

D3

ITEM DESCRIPTION

Base of Package to Lead Bend
Component Height

Lead Clinch Height

Component Base Height
Component Alignment ( side/side )
Component Alignment ( front/back )
Component Pitch

Feed Hole Pitch

Hole Center to First Lead

Hole Center to Component Center
Lead Spread

Lead Thickness

Cut Lead Length

Taped Lead Length

Taped Lead Thickness

Carrier Tape Thickness

Carrier Tape Width

Hold - down Tape Width

Hold - down Tape position

Feed Hole Position

Sprocket Hole Diameter

Lead Spring Out

Note : All dimensions are in inches.

ITEM DESCRIPTION

Reel Diameter

Arbor Hole Diameter (Standard)
(Small Hole)

Core Diameter

Hub Recess Inner Diameter

Hub Recess Depth

Flange to Flange Inner Width

Hub to Hub Center Width

Note: All dimensions are inches

SYMBOL

b
Ha
HO
H1
Pd
Hd
p
PO
P1
P2
F1/F2

SYSMBOL

D1

D2
D2
D3
D4

w1
w2
w3

MINIMUM

13.975
1.160
0.650
3.100
2.700
0.370
1.630

DIMENSION

0.098 (max)
0.928 (+/-0.025)
0.630 (+/- 0.020)
0.748 (+/-0.020)
0.040 (max)

0.031 (max)

0500 (+/- 0.020)
0500 (+/- 0.008)
0.150 (+0.009, -0.010)
0247 (+/-0.007)
0.104 (+/-0.010)
0.018 (+0.002, -0.003)
0.429 (max)

0209 (+0.051,-0.052)
0.032 (+/- 0.006)
0.021 (+/-0.006)
0.708 (+0.020, -0.019)
0236 (+/-0.012)
0.035 (max)

0.360 (+/- 0.025)
0.157 (+0.008,-0.007)
0.004 (max)

MAXIMUM

14.025
1.200
0.700
3.300
3.100
0.570
1.690
2.090

www.onsemi.com
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Iimensions

TO-92 (FS PKG Code 92, 94, 96)

TO-92 Package D
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SOT-23 Tape and Reel Data

SOT-23 Packaging
Configuration: Figure 10

Customized Lael Packaging Description:

SOT-23 parts are shipped in tape. The carrier tape is
made from a dissipative (carbon filed) polycarbonate
resin. The cover tape is a multilayer film (Hest Activated
Adhesive in ndure) primarily composed of polyester film,
adhesive layer, sealart, and arti-static sprayed agent.
These reded pats in stardad option ae shipped with
3.000 units per 7" or 177cm diameter reel. The reels are
dark bluein color ard is made of polystyrene pladic (anti-
dafic coated). Other option comes in 10.000 units per 13"
or 330cm diameter reel. This and ©me other options are
describedin the Packaging Information table.

These full reels are individudly labeled ard paced inside
a gandad I I made of

brown pager with a ON Semiconductor logo printing. One
pizza box contains eight reels maximum. And thee
intermedate boxes are placed inside a labeled shipping
box which comes in different sizes depending on he

v
Human Readable  gmpessed number of parts shipped.
Label Carier Tape

Antistatic Cover Tape

SOT-23 Packaginglinfo rmation

Packaging Option andad D87z ] ] ]
Packagingtype NR ™R SOT-23 Unit Orientation
Qty per Reel/Tuke/Bag 3000 10.000
Reel Size 7" Dia 13"
'B:" ::"“": (mm) ‘87;‘:%1‘83 3“;?;‘5“ 343mmx 342mmx 64mm Human Readabk Label
ax qty per Box { X q
Weight per unit (gm) 002 02 Intameda?e bax for L87Z Option 4
Weight per Reel (kg) 01175 04006 P
Note/Comments

Human Readable Label sample

-5~ ANTSTATHO"

- Human readable
Label

I 4

. 187mmx 107mmx 183mm
SOT-23 Tape Leader and Trailer Intermedate Box for Standard Option

Configuration: Figure 20

iﬂ? iooo}&'c—ﬁo _ ‘ I

'y

PR
Y

RooozzzIs
P

Al b ey
Carrier Tape
< > Components < >
Cover Tape Traler Tape Po Leacer Tape
300mm minimum or 500mMm minimumor
75 empty pockets 125 empty podkets

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

SOT-23 Embossed Carrier Tape
Configuration: Figure 3.0

Do
T
f
E1
F w
E2
T
' )
~fTe Pt —A0—
KO
User Direction of Feed
Dimensions are in millimeter
Pkg type A0 BO w DO D1 E1 E2 F P1 PO KO T We Te
SOT-23 3.15 2.77 80 1.55 1.125 1.75 625 3.50 4.0 4.0 1.30 0.228 5.2 0.06
(8mm) +-0.10 | ++0.10 +#0.3 +-0.05 | +-0.125 | +-0.10 | min +-0.05 | +-0.1 +-0.1 +0.10 | +-0.013 | +-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, anq C). 0.5mm
% 20 deg maximum maximum i
\
Typical .
component ‘
cavity 0.5mm
BO center line maximum
20 deg maximum component rotation
: Typical
Sketch A (Side or Front Sectional View) |.'—‘_.‘— eompor}enl Sketch C (Top View)
Component Rotation Ao center line C 1t lateral it

SOT-23 Reel Configuration: Figure 4.0

Sketch B (Top View)

Component Rotation

W1 Measured at Hub

g}

DimA
Max

Dim A
max -~ s e e s s s - DimN -
7" Diameter Option
- r B Min
e~ Dpimc
i See detail AA U U 4
| o |we +
" H H
13" Diameter OptIOI"I W2 max Measured at Hub
DETAIL AA
Dimensions are in inches and millimeters
Tape Size oﬁfﬁ,'n DimA | DimB Dim C DimD | DimN Dim W1 DimW2 | Dim W3 (LSL-USL)
amm 7" Dia 7.00 0.059 512 +0.020/-0.008 0.795 2165 0.331 +0.059-0.000 0.567 0.311 - 0.429
1778 1.5 13 +0.5/-0.2 20.2 55 8.4 +1.5/0 14.4 79-109
amm 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 1.5 13 +0.5/-0.2 20.2 100 8.4 +1.5/0 14.4 79-109

www.onsemi.com
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SOT-23 Package Dimensions

SOT-23 (FS PKG Code 49)

Scale 1:1 on letter size paper

Dimensions shown below are in:
inches [millimeters]

Part Weight per unit (gram): 0.0082

I I I
|
1 ] [ AT
T i
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