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SEMICONDUCTOR

PN2369A

MMBT2369A

SOT-23 B
Mark: 1S

NPN Switching Transistor

This device is designed for high speed saturated switching at collector

currents of 10 mA to 100 mA. Sourced from Process 21.

AbSO| Ute MaX| m u m Ratl n gS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 15 \Y
Vceo Collector-Base Voltage 40 \Y
Vego Emitter-Base Voltage 4.5 \
Ic Collector Current - Continuous 200 mA
Ty Tstg Operating and Storage Junction Temperature Range -55 to +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.

Th el’ m a.l Ch al’aCterI St| CS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN2369A MMBT2369A*
Po Total Device Dissipation 350 225 mwW
Derate above 25°C 2.8 1.8 mw/°C

Reic Thermal Resistance, Junction to Case 125 °CIW
Rea Thermal Resistance, Junction to Ambient 357 556 °CIW

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

NPN Switching Transistor

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max | Units
OFF CHARACTERISTICS
V(gr)cE0 Collector-Emitter Breakdown Voltage* | Ic =10 mA, Iz =0 15 \Y
V(erces Collector-Emitter Breakdown Voltage lc =10 pA, Vge =0 40 \%
V(eRr)ceO Collector-Base Breakdown Voltage Ilc=10pA, lIe=0 40 \%
V(er)EBO Emitter-Base Breakdown Voltage le=10 YA, Ic=0 4.5 \%
lceo Collector Cutoff Current Veg=20V, g =0 0.4 pA
Veg =20V, I =0, To=125°C 30 uA
ON CHARACTERISTICS
hee DC Current Gain* lc=10mA, Vce =1.0V 40 120
Ilc =10 mA,Vce = 0.35 V,Ta=-55°C 20
lc =100 mA, Vce = 1.0V 20
Vee(sat) Collector-Emitter Saturation Voltage* |[lc = 10 mA, Iz = 1.0 mA 0.2 \Y,
lc =10 mA, Is =1.0 mA Ta=125°C 0.3 \Y
lc=30mA, Is=3.0mA 0.25 \Y
Ic =100 mA, Iz = 10 mA 0.5 \%
VBE(sat) Base-Emitter Saturation Voltage Ilc=10mA, Ig =1.0 mA 0.7 0.85 \
Ilc =10 mA, Ig =1.0 mA,Ta=-55°C 1.02 \%
Ilc =10 mA, Iz =1.0 mA,Ta= 125°C 0.59 \%
Ilc=30mA, Ig =3.0mA 1.15 \
Ic =100 mA, Iz = 10 mA 1.6 \Y
SMALL SIGNAL CHARACTERISTICS
Cobo Output Capacitance Veg=5.0V,Ie=0,f=1.0 MHz 4.0 pF
Cibo Input Capacitance Vegg =05V, Ic=0,f=1.0 MHz 5.0 pF
hte Small-Signal Current Gain lc=10mA, Ve =10V, 5.0
Re =2.0 kQ, f =100 MHz
SWITCHING CHARACTERISTICS
ts Storage Time lgr = lgo = Ic =10 mA 13 ns
ton Turn-On Time Vee=3.0V, Ic =10 mA, 12 ns
Izg1 = 3.0 MA
toff Turn-Off Time Vee=3.0V, Ic =10 mA, 18 ns

lgy = 3.0 mA, g, = 1.5 mA

*Pulse Test: Pulse Width <300 s, Duty Cycle <2.0%

Spice Model
NPN (Is=44.14f Xti=3 Eg=1.11 Vaf=100 Bf=78.32 Ne=1.389 Ise=91.95f 1kf=.3498 Xtb=1.5 Br=12.69m Nc=2
Isc=0 lkr=0 Rc=.6 Cjc=2.83p Mjc=86.19m Vjc=.75 Fc=.5 Cje=4.5p Mje=.2418 Vje=.75 Tr=1.073u Tf=227.6p
Itf=.3 Vif=4 Xtf=4 Rb=10)
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NPN Switching Transistor

(continued)

Typical Characteristics

DC Current Gain Collector-Emitter Saturation
vs Collector Current % Voltage vs Collector Current
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NPN Switching Transistor

(continued)

Typical Characteristics

CAPACITANCE (pF)

SWITCHING TIMES (ns)
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(continued)

Output Capacitance vs
Reverse Bias Voltage
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NPN Switching Transistor

(continued)

Typical Characteristics (continued)

Fall Time vs Turn On
and Turn Off Base Currents
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NPN Switching Transistor

(continued)

Test Circuits

Pulse generator

V,, Rise Time < 1ns
Source Impedance = 50Q
PW = 300 ns

Duty Cycle < 2%

+
V\N
———————————————————— 10%

0 X4

Pulse generator

V,, Rise Time < 1ns
Source Impedance = 50Q
PW > 300 ns

Duty Cycle < 2%

FIGURE 2: t

t Measurement Circuit

10% Pulse waveform
”””” at point ' A'
‘{————10% +VOUT
i
— t
[ 10%
V,

To sampling oscilloscope input
impedance =50Q
Rise Time<1ns
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TO-92 Tape and Reel Data, continued

TO-92 Reeling Style
Configuration: Figure 2.0

Machine Option OAO (H)
B 8 B ©

L I I

Style OAO, D262, 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

&
&
&
& o
<&
ORDER STYLE
D74Z (M)

@/g/@/éxé,é/@

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

Machine Option OEO (J)
O I

o I

Style OEO, 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)

é/ 6/ </
Yoo
FIRST WIRE OFF IS COLLECTOR (ON PKG. 92)

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

September 1999, Rev. B




TO-92 Tape and Reel Data, continued

TO-92 Tape and Reel Taping

Dimension Configuration:
P
Ha
H1 HO

| |
T
P

P2

Figure 4.0

User Direction of Feed

TO-92 Reel
Configuration:

Figure 5.0

>

FAIRCHILD

=,
Fo

D1

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

SYSMBOL  MINIMUM

D1
D2
D2
D3
D4
w1
w2
w3

13.975
1.160
0.650
3.100
2.700
0.370
1630

DIMENSION

0.098 (max)

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

0.031 (max)

0.500 (+/- 0.020)
0.500 (+/- 0.008)
0.150 (+0.009, -0.010)
0.247 (+/-0.007)
0.104 (+/- 0.010)
0.018 (+0.002, -0.003)
0.429 (max)

0.209 (+0.051, -0.052)
0.032 (+/- 0.006)
0.021 (+/-0.006)
0.708 (+0.020, -0.019)
0.236 (+/- 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

July 1999, Rev. A



TO-92 Package Dimensions EAIRCHILD
I

SEMICONDUCTOR mw

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

1:1

Scale 1:1 on letter size paper

Dimensions shown below are in:
inches [millimeters]

Part Weight per unit (gram): 0.1977
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SOT-23 Tape and Reel Data

SOT-23 Packaging
Configuration:

Figure 10

Customized Lael

Antistatic Cover Tape

Human Readable
Label

Embossed
Carrier Tape

SOT-23 Packaging Information
Packaging Option (met;rV!\i,a'og do D872
Packagingtype TNR TNR
Qty per Reel/Tube/Bag 3,000 10,000
Reel Size 7" Dia 13
Box Dimension (mm) 187x107x183 | 343x343x64 343mmx 342mmx 64mm
Max er Box 24,000 30,000 g
Kayp Intermedate bax for L87Z Option
Weight per unit (gm) 0.0082 0.0082
Weight per Reel (kg) 01175 0.4006 T
Note/Comments ===

Human Readable Label sample
R R T T
wos ™ N\ Dl TAISHES
Label

SOT-23 Tape Leader and Trailer

SOT-23 Unit Orientation

/

Human readable

e ——
FAIRCHILD
I

SEMICONDUCTOR m

Packaging Description:

SOT-23 parts are shipped in tape. The carrier tape is
made from a dissipaive (carbon filled) polycarbonate
resin. The cover tape is a multilayer film (Heat Activated
Adhesive in naure) primarily composed of polyester film,
adhesive layer, sealart, and arti-static sprayed agent.
These reded pats in stardard option are shipped with
3,000 units per 7 or 177am diameter reel. The reels are
dark bluein color ard is made of pdystyrene plagic (anti-
stafic coaed. Other option comes in 10000 units per 13"
or 33@cm diameter reel. This and me other options are
described in the Packaging Information table.

These full reels are individudly labeled ard paced inside
a dandad intermedate made of recyclable corrugated

brown pager with aFairchild logo printing. One pizza box
contains eight reels maximum. And the intermedate
boxes are placed inside a lebeled shipping bax which
comesin different sizes depending on he number of pats

shipped.

Human Readable Label
4«

gy

187mmx 107mmx 183mm
Intermedate Box for Standard Option

Configuration: Figure 20
ooo}boo odfooooo
I \ii
I |
< I I
oo ooy i
Tl zzzzzzh i (!
L
Carrier Tape
Cover Tape - > Components < >
Trailer Tape Leacer Tape
300Mm minimumor 500mMm minimumor

75 empty pockets

125 empty podkets
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