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Abstract

This thesis presents the project relating to a circuit within the building, and emergency
backup power development cycles, Automatic Emergency Light werk effectively Automatic
Emergency Light and emergency power supply vsually fail, including lighting for evacuation,
such as earthquake, fire, elc., especially Automatic Emergency Light of the hallway. Considered
very important.In a new light.To tell the people from the interior to the exterior of buildings. So
Automatic Emergency Light has an important role in emergency lighting when the regular
power failure or when an emergency situation. When normal conditions. Automatic Emergency

Light, it will not work.
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14 RS 240 Q
15 R6 22kQ
16 R7 120 Q




23

17 R8 10 k2
18 R9 20 kQ
19 R10 10 kQ)
20 R11 10 kQ
21 Ql MIE2955
22 Q2 LM317T
23 Q3 2N2222
24 Q4 IN2222
25 Q5 2N222
26 C1 1000 ¥
27 C2 10 WF
28 ZMm 8V
29 7D2 12V
30 F1 0.5A
31 F2 5A
32 RELAY] 10A 24V,
33 RELAY2 10A 24V,
34 LAMP1 3I5W
35 LAMP2 3I5W
36 SW1 -

37 SW2 -

38 SwW3 -

39 LED/AC -

40 LED/Fail -

4] LED/Full -
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6 = ! 11.27
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LM117/217
LM317

1.2V TO 37V VOLTAGE REGULATOR

OUTPUT VOLTAGE RANGE : 1.2TO 37V
OUTPUT CURRENT IN EXCESS OF 1.5A
0.1% LINE AND LOAD REGUL ATION
FLOATING OPERATION FOR HIGH
VOLTAGES

» COMPLETE SERIES OF PROTECTIONS :
CURRENT LIMITING, THERMAL
SHUTCOWN AND SOA CONTROL

DESCRIPTION

The LM117AM217/LM317 are  monolithic
integraled circuit in TO-220, ISOWATT220, TO-3
and D’PAK packages intended for use as
positive adjusiable vollage regulators.

They are designed to supply more than 1.5A of
load current wilth an output voltage adjustable
overa 1.2 to 37V range.

The nominal output voltage is selected by means
of only a resistive divider, making the device
exceplionally easy to use and eliminating the
stocking of many fixed regulators.

DPAK

-

TO-220 ISOWATT220
ABSOLUTE MAXIMUM RATING
Symbel Farameter Value Unit
Vio |Input-output Differential Vollage 40 W
[P Culput Current Intenrally Limlted
Top | Operating Jundtion Temperature for: LM117 -55 {o 150 °c
LM217 +25 to 150 °c
LM317 0 to 125 °c
Piot | Power Dissipation Internally Limited
Tsty | Slorage Temperatue - 6510 150 °c
THERMAL DATA
Symbo! Parameter TO-3 TO-220 |ISOWATT220| D?PAK Unit
Rihi case | Thermal Resistance Junction-case Iax 4 a 4 3 °Crw
Rin-amb | Thermal Resistance Juncticn-amblert Max 35 50 60 62.5 ‘cw

Movember 1939

N
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CONNECTION DIAGRAM AND ORDERING NUMBERS (top view)

219

R ety Re—— N
O [ ————— puwirur O [ outPur
[T——— apJusT [ ————— apJust
Yob cervrchked b p'n 2
[abii-1d FC228D
TO-220 ISOWATT220
L INPUT
—— INPUTS
OUTPUT 0 TP
gt ::J ADJ ADJUST
PCH*950 R
D?PAK TO-3
Type TO3 TO-220 ISOWATT220 D’PAK
LM117 LM117K
LM217 LM217K LM217T LM217D2T
LM317 LM317K EM31TT LM317FP LM31702T
SCHEMATIC DIAGRAM
o
1WPU1
D2
R23
[ k]
Rye
R
5
TAITPUT
O
A.D%S‘I
‘7]
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LMA1712171317

BASIC ADJUSTABLE REGULATOR

5- 504517

ELECTRICAL CHARACTERISTICS (Vi- Vo =5V, la =500 mA, luax = 1.5A and Pmax =20W, uniess

ofherwise specified)
Symbol Parameter Test Conditions LM117ILM217 LM3A7 Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
AV, |Line Regulaticn Vi-Vo=3tod0V |T;=256°C 0.01) 002 0.0110.04 1 %V
0.02 | 0.05 0.02 | 0.07 | %/V
AV, |Load Reguation Vi, <5V Tj=25°C 5 15 5 25 | mVv
L =10 mAto haax 20 | so 20 | 70 | mv
Vo> 5V Tj=25°C 01| 03 011405 %
b =10 mAto Jmax 03| 1 63 15] %
laps | Adjustment Pin Cument 50 | 100 50 100 | pA
Alapy |Adjustment Pin Curent|Vi-Vo=2.5t040 V 0.2 5 0.2 5 nA
=10 mAto huax
Veer |Reference Voltaga Vi-V,=25tc40V 1.2 [1.25( 1.3 | 12 |1251 1.3 v
(between pin3 andpin | k= 10 mA Lo laax
1} Pp < Prax
AVp | Oulput Voilage 1 1 Y
V, |Temperature Stabiity
lotminy | Minimum Load Cumert j Vi-Vo =40V 3.5 5 35 | 10 | mA
lotmaxy | Maximum Load Vi-Voc 15V 1.5 | 2.2 1.5 | 22 A
Current Po < Puax
V-V =40V 0.4 0.4 A
Pp < Puax
T=25°C
en | OulputNolse Voltege |B= 10Hz1o 10KHz 0.003 0.003 %
{percentance of Vo)  [Ti=25°C
SVR |Supply Vollage T=25°C Capy=0 ab 65 dB
Rejection () f=120 Hz Cans=10uF| 66 | 80 66 | &0 dB
{*) CADJ is connecled between pin 1 and ground.
Note:
{1} Unless otherwise specified the above specs, apply over the follwing conditions “LM $17 Ty = -55 10 150°C;
LM 217 T,= - 26 ta 150°C ; LM 317 T, = Oto 125°C.
Kj’[ 311
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Figure 1 : Oufput Current vs. Input-output
Differential Voltage.
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Figure 3 : Reference Voltage vs. Junction
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APPLICATION INFORMATION

The LM117/217/317 provides an internal
reference voltage of 1.25V between the ouiput
and adjustments terminals. This is used to set a
constant current flow across an external resislor
divider {see fig. 4), giving an oulput voltage Vo of:

R
Vo = Vrer (1 +?f) + a3 Rz

The device was designed o minimize the term
laps (1001A max) and to maintain it very constant
with line and load changes. Usually, the error
term laps - R2 can be neglected. To obtain the
previous requirement, all the regulator quiescent
current is returned to the output terminal,
imposing a minimum load current condition. If the
load is insufficient, the oulput voltage will rise.

Since the LM117/217317 is a floating regulator
and "sees” only the input-to-oulput differential

411

Figure 2 : Dropout Voltage vs. Junction
Temperature.
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Figure 4 : Basic Adjustaﬁle Regutator.

5-504511

voltage, supplies of very high voltage with respect
to ground can be regulated as long as the
maxinwm  inpul-to-oulput  differential is  not
exceeded. Furthemnore, programmable regulator
are easily obtainable and, by connecting a fixed
resistor between the adjustment and output, the
device can be used as a precision cumrent
reguiator.

In order to optimise the load regulation, the
current set resistor R1 (see fig. 4) should be tied
as close as possible to the regulator, while the
ground terminal of R2 should be near the ground
of the load to provide remote ground sensing.
Performance may be improved with added
capacitance as follow.

An input bypass capacitor of 0. tpF
An adjustment terminal to ground 10pF capacitor

572
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LM117/2471317

to improve the ripple rejection of about 15 dB
(Canu).

An 1pF tantalium {or 25pFAluminium electrolitic)
capacitor on the oulput to improve transient
response.

In additicnal to external capacitors, it is good

practice to add protection diodes, as shown in
fig.5.
D1 protect the device against input short circuit,

while D2 protect against output short circuit for
capacitance discharging.

Figure 5 : Voltage Regulator with Protection Dicdes.
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D1 protect the device against inpul shor circus, whie D2 protects against outpul shont circuit for capacitors discharging

Figure 6 : Slow Turn-cn 15V Regulater.

Figure 7 ; Current Regulator.
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Figure 8 : 5V Electronic Shut-down Regulator Figure 9 ; Digitally Selected Outputs
Vi LM117 \/
d)—-—z LtM217 3
LM 317
3 R
240 N
Yi N
7V 10 35V
R2
mbm  5-505z0
DIGITAL - INPUTS 5-5055/1
(R2 =ets rasximum Vo)
Figure 10 : Battery Charger (12V}) Figure 11 : Cusrent Limited 6V Charger

2 wanz |3 020 i 2 LM1I7

3
ViO—1 iMan LM217
LM317 RS * i, 9V to 30V ma;? ?-'.Ion
1

R2
24K 0
5 -5050N1
b 5-5DS1Y
* Rs sets outpul impedance of charger
R
Z=Rs (1 “‘R_:) * R3 sets peak cument {0.6A for 10)).

Use of Rs allows low charging rales with hully charged baltery. ** C1 recommended to fitter out inpul lransients.
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LM117/2171317
TO-3 (R) MECHANICAL DATA
mm inch
DIM.

MIN. TYP. MAX, MIN. TYP. MAX.

A 11.7 0.460
B 0.96 1.10 0.037 0.043
C 1.70 0.066
D 8.7 0.342
E 200 0.787

G 10.9 0.429

N 16.9 0.655
P 26.2 1.031
R 3.88 4.09 0.152 0.161
u 3950 1.555

v 30.10 1.185

D

C
N S
- —_— w
z| o
ma———
POO3N
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LMA117/2171317
TO-220 MECHANICAL DATA
DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX,
A 4,40 4,60 0.173 0.181
Cc 1.23 1.32 0.048 0.051
D 2.40 2.72 0.094 0.107
A 1.27 0.050
E 0.49 0.70 0.019 0027
F 0.61 (.88 0.024 0.034
F1i 1.14 1.70 0.044 0.067
F2 1.14 1.70 0.044 0.067
<) 4.95 5.15 0.194 0.203
G1 2.4 2.7 0.084 0.106
H2 10.0 10.40 0.393 0.409
L2 164 0.645
L4 13.0 14.0 0.511 0.551
L5 2.65 2.95 0.104 0.116
L& 15.25 16.75 0.600 0.620
L7 5.2 6.6 0.244 0.260
L9 35 3.93 0,137 0.154
DIA. 3.75 3.85 0.147 0.151
[41)
qin —k
ol LAY (1 o
o
L2
o
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LMAA712171317
ISOWATT220 MECHANICAL DATA
oM. mn inch
MIN. TYP. MAX. MIN. TYP. MAX,
A 4.4 4.6 0.473 0.184
B 2.9 2.7 0.098 0.1086
D 2.5 275 0.098 0.108
E 04 0.7 0.015 0.027
F 0,75 1 0.030 0.039
F1 1.15 17 0.045 0.067
F2 115 1.7 0.045 0.067
G 4.95 52 0.195 0.204
G1 24 27 0.094 0.106
H 10 10.4 0.393 0.409
L2 16 0.630
L3 28.6 30.6 1.126 1.204
L4 9.8 10.6 0.385 0.417
LB 15.9 16.4 0.626 0.645
L7 9 9.3 0.354 0.366
@ 3 32 0.118 0.126
w
< T / H==
A :
|
L3 -
L6 N
- w
1 )
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P C - —t )
. > —+
&
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LM11712171317
TO-263 (DzPAK) MEGCHANICAL DATA
mm inch
DIM.
MIN. TYP. MAX, MIN. TYP. MAX.
A 4.4 46 0173 0.181
Al 249 2.69 0.098 0.106
B 07 0.93 0,027 0.036
B2 1.14 17 0.044 D.067
C 045 0.6 0.017 0.023
Lovd 1.23 1.36 0.048 0.053
D B.95 9.35 0.352 0.368
E 10 104 0.393 0.409
G 488 5.28 0.192 D.208
L 15 15.85 0.590 0.624
L2 1.27 14 0.050 0.055
L3 14 175 0.055 D.068
L [7,/p £
" ~ s
L S
'R A
1
| | _Ll—i'
INEE gl
1 [ ‘) v
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C2 DETAIL"A™
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Informalion fumished isbefieved Wb be accurale and reliable. However, 5 TMicroelecironcs assumes no responsipity [or the consequenes
of use of such informalion not for any infingement of palenls or olher ighls of third parties which may result from its use. No Iicense is
granted by fmplication or olherwise under any palent or patenl rights of STMicroeleclronics. Specdification mentioned in this pubcalion are
subject In change without notice. This pubfication supersedes and replaces all informalon previowsly supphed. STMicroelectronics products

ase nol authonized lor use as aitical componenls in lile support devices or systems wilhoulexpress writlen approval of STMicroeleclronics.
The ST iogo is a regislered trademark ol STMicroslectronics
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COMPLEMENTARY SILICON POWER TRANSISTORS

...designed for use In general-purposs ampiifier and switching
applicaions

FEATURES:

* Powes Dissipation - P, = 75 W @ T = 26°C
«DC Current Galn hFE=20 ~ 100 @ ), = 4.0 A
*Vegrug = 11 V (Max) @ ) = 40A I = 400 mA

MAXIMUM RATINGS

PNP NPN
MJE2956T MIE306ST

10 AMPERE
COMPLEMENTARY SILICON
POWER TRANSISTORS
80 VOLTS
75 WATTS

TO-220

Characteristic Symbo! Rating Unit
Collector-Emitter Voltage Veeo 60 v
Coltector-Baze Voitage Veno 70 v
Emitter-Base Voltags Veso 50 v
Gollector Cumrent-Continuous Ie 10 A
Base Current Ig 8.0 A
Total Power Dlsslpation €T ,=25°C Pp 75 : w
Derate above 25°C 06 Wi
Operating and Storage Junciion T, Tara °c
Temperature Rangs - 55 to +150
THERMAL CHARACTERISTICS

Characteristic Symbol o Mmd Uniit
Thermal Reslstance Junction to Case Rejc 1.67 ocA

FIGURE -1 POWER DERATING

100

8D

83?3

S8

10

Pp . POWER DISSIPATION(WATTS)

[ 25 b0 15 100 125 150
Te: . TEMPERATURE(" C)

F— .o 4
7 T%

123

g

T

Pl \BASE

2CDLLECTOR
3.BATTER
LCOULECTOR{CASE)
-~ MILLIMETERS
MIN MAX
A 14.63 16.31
B 278 1042
[ 5.0t BS52
D 13.00 14.62
E as7 407
F 242 368
G 142 | 138
H 0.72 0.88
i 4.2 408
J 114 | 198
K 220 287
L 033 055
M 248 288
o] 370 380
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MJE2B55T PNP_: MJE3O55T NPN
ELECTRICAL GHARACTERISTICS { T = 25°C unless otherwise noted )

Charscteristic Symbol Min Max Unit

OFF CHARACTERISTICS

Collector - Emitter Sustalning Voitage (1) Vesotus v
(Ig = 200 WA, Iy © 0)

Collector Cutoff Current beeo ‘ mA
(Ve =30V, 1p=0)

Collactor Cutoff Current lopx mA
{Veg =70V, Vg, =15V) .
AVeg=T70V, VBEM,BLSV,T,,HSO“C) 50

Collector Cutoff Cusrent leso ' mA
(Veg = 70V, Ig= 0) 10
(Vep =70V, I = 0, Tg = 150°C)

10
Emitter Cutoff Current

leso mA
(Ve =50V, =0 ) 5.0

ON GHARACTERISTICS (1)

DC Current Gain
(lo=40A, vV, =40V)
(o= 10A, Ve =40V)

hFE

Collsctor - Emitter Saturation Voltage e v
(I,=40A, ), =04A) :

(g=10A, ), =33A)

Bass - Emitter On Vollage

v, v
(1,=40A Vg =4.0V) BEen 18

DYNAMIC CHARACTERISTICS

Cutrett Gain - Bandwidth Product (2)

r MHz
(1o =500 mA, Vi =10V 1= 500 KHz ) 20

(1) Pulse Test Pulse width =300 us , Dinty Cydle S 2.0%
&) 1,= fhr., i
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MJE2D55T PNP I MJE3055T NPN
e
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FAIRCHILD

SEMICONDUCTDR®

1N4001 - 1N4007

Features

* Low lorward vollage ¢iop.

* High surge currenl copability.

DO-41

COLOR BAND CEMNOTES CATHODE

General Purpose Rectifiers

Absolute Maximum Ratings®  1,-25cuess ctherwisa nctod

Symbol Parameter Value Units
4001 | 4002 | 4003 | 4004 | 4005 | 4006 | 4007
Veru Peak Repetiiive Reverse Vollage 50 100 | 200 | 400 | 600 | 800 | 1000 v
[ Averege Rechfied Forward Cusrent, 10
315" lend length @ T, = 75°C :

[ Nonsepeliive Peak Forward Surge

Cunenl 30 A

8.3 ms Single Hall-Sie-Wave

Ty Storage Tempetolure Range -h510+175 “C
T, Operoting Juncon Temperalure 55t 17a ]

F)

mmaemwmmmmmmdwmmmmmm

Thermal Characteristics

Symbol Parameter Value Units
Po Power Dissipation 30 W
Rean Thetmal Resislance, Junction (o Ambient 50 SCAV

Electrical Characteristics 1, -25c s omenisaoied

Symbol Parameter Device Units
_ 4001 | 4007 | 4003 | 4004 | 4005 [ 4006 | 4007
Ve Forward Vollage @ 1.0 A 11 v
Ve Maximum Full Load Reverse Current, Full 30 yA
Cyde T,=T5°C

b Reverse Cumen| @ rated Vi, T, =25°C 5.0 pA

T, = 100:C 500 pA
Cr Total Capacilance 15 pF

Va= 4.0V, = 1.0 MHz

LA Fprchild Spmlatathat 1ol Coporion TR0 - 1HANT, R T4

LOOVPN}-L00VNI)



Non-Repetitive Surge Current

)

E
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|
1 2 4 6 810 0 40 60 100
NUMBER OF CYCLES AT 60Hz

General Purpose Rectifiers
{conlinued)
Typical Characteristics
Forward Current Derating Curve Forward Characteristics
6 20
- 19 — =
gtz 24 —
2 2
g1 N 2 A
D O8}— SHGEPHSE N, X =
HALF WAYE Y O b4 o
T a 2 o2
£ RESISTVE OR
oo e A= T e S
Tz ewoms N Zom 7 oo S
Y I I N 002 .
0 20 40 60 B0 100 120 149 JEQ 18D 001
AMBIENT TEMPERATURE {*C) 06 0z ! 12 14
FORWARD VOLTAGE {V)

Reverse Characteristics

REVERSE CURFENT (BA)

0 40 60 8D 100 1 140
RATED PEAK REVERSE VOLTAGE {%)

£2007F Ferordd Samicordocior Corporabon

IM40G1-M420T. Rew. €1
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TRADEMARKS

Tha following are registerad and uniegistered trademarks Fairchild Semiconductor owns or is authorized to use and is
nol inlended 1o be an exhaustive kst of all such rademarks.

ACEx™ FACT™ ImpliedDisconnect™ PACMAN™ SPMm4
ActiveArray™  FACT Quiet Series™ ISOPLANAR™ POP™ Stealth™
Boltomless™  FAST® LitteFET™ Pawer247™ SvperSOT™.3
CoolFET™ FASTI™ MicroFET™ PowerTrench® SuperSOT™.6
CROSSVOLT™ FRFET™ MicroPak™ QFET™ SuperSOT™-8
DOME™ GlobalOptisolator™ MCROWIRE™ Qg™ SyncFET™
EcoSPARK™  GTQ™ MSX ™ QT Oploelectronics™ TinyLogic®
EXCMOS™ HiSeC™ MSXPro™ Quiet Series™ TruTranskation™
EnSigna™ PC™ oCxX™ RapidConfigure™ UHC™ -
Across the board. Around the world. ™ OCXPro™ RapidConnect™ UitraF ET®

The Power Franchise ™ OPTOLOGIC® SILENT SWITCHER® VCX™
Programmable Active Droop™ OPTOPLANAR™  SMARTSTART™

DISCLAIMER =

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTFICE TOANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOTASSUME ANY LIABILITY ARISING OUT OF THE APPLICATICN OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUGTS ARE NOT AUTHOREZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTENAPPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As vsed hargin:

1. Life supporl devices or syslems are devices or 2. A ciitical component is any componenl of a e
systems which, (a) are iltended for surgical implant inlo supporf device or syslem whose fallure 1o padorm can
the body, or {b) supporl or suslain Ids, or (c) whose be reasonably expected to cause tha faikore of the ife
fallure to perform when properly used in accordance support device or system, or to affect ils safely or
whh instructions for use provided in the labelitd, can be effectiveness.

reasonably expecied to resull in significant injury 1o 1ha
User.

PRODUGT STATUS DEFINITIONS
Deflnition of Terms
Datasheet |dentiflcatlon Product Status Definition
Advance Information Fomalive or This datasheet conlains the design specifications far
In Dasign product developmenl Specifications may change in

any manner wilhoul nolice.

Prelvninary First Praduction This datasheet contains prefiminary dala, and
supplementary data will be published at a ldler date.
Fairchild Semiconductor reserves the right to make
changes al any time without nelice in order to improve
dasign.

No ldemification Needed Fu¥ Produclion This dalasheel conlahs fnal specificalions. Fairchild
Semicenductor reserves Ihe right 1o make changes at
any time wihout nolice in order 1o improve design.

Obsolels Not In Production This dalasheel condains specifications on a produd
that has bean discontinued by Fairchild sarniconductor.
The dalasheat is printed for reference informalion only.
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___ DISCRETE SEMICONDUCTORS

DATA SHEET

2N2222; 2N2222A

NPN switching transistors

Product specification
Supersedes data of September 1994
File under Discrete Semiconductors, SC04

Philips
Semiconductors

1997 May 29

PHILIPS



Philips Semiconductors

NPN switching transistors

FEATURES

« High current (max. 800 mA)
« Low voltage {(max. 40 V).

APPLICATIONS

» Linear amplification and swilching.

DESCRIPTION

PNP complemen!. 2N2907A,

1
NPN switching fransistor in a TO-18 metal package. @ L —_
3" ! o

Product specification

2N2222; 2N2222A

PINNING
PIN DESCRIPTION
1 emilier
2 base
3 colleclor, connected to case

BARDRA

3
2 :
1

Fig.1 Simplified outine {10-13) and symbol.

QUICK REFERENCE DATA
SYMBOL PARAMETER CORNDITICNS MIN. MAX. UNIT
Vepo collector-base vollage open emitter
2IN2222 - 60 v
2N2222A - 75 v
Veeo cofleclor-emitter voltage open bose
AN2222 - 30 v
2NZ222A - 40 v
le collector cument (OC}) - 800 mA
Proy tolal power dissipalion Tamp € 25°C — 500 mw
hee DC current gain e =10mA, Ve =10V 75 -
fr Irensition requency e = 20 MA; Ve = 200V, 1=100 MHz
2N2222 250 - MHz
IN2222A 300 - MHz
tott tumn-off Ume lcon =150 MA; lpop = 15 MA; lgoag=—15mA |- 250 ns

1997 May 29
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Preduct specification

NPN switching fransistors

2N2222; 2N2222A

LIMITING VALUES
In accordance wilh the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veno collector-base vollage open emitter
2N2222 - 60 v
2N2222A - 75 v
Veeo coRector-emilter voliage open base
2N2222 - 30 v
2NZ222A - 40 v
VeBO emitter-base vollage open colleclor
IN2222 - 5 v
2INZ222A - & A
I collector current {(DC) - 800 mA
Iewm peak collector current — 800 mA
Ipm peak base cument - 200 mA
Plot fotal power dissipation Tamp €25 °C - 500 mw
Tease £25°C — 1.2 w
Tug storage temperalure -85 +150 °C
T; junction temperature - 200 °C
Tams operating ambienl temperature -85 +150 “C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rina thermal 1esistance from junction lo ambienl | in free air 350 KW
Rinic lhermal resistance from junction to case 146 KW

1997 Moy 29
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Product specification

NPN switching transistors

2N2222; 2N2222A

CHARACTERISTICS

T;= 25 °C unless otherwise spacified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
lego colleclor cut-off current
2N2222 le=0;Veg =50V - 10 nA
]E:O;VCB=50V;Tamb=15U°C - 10 }IA
lcpo collector cul-off current
2N2222A le=0,Veg=60V - 10 nA
Ig =0; Vg = 60 V; Tamp = 150 °C - 10 pA
lero emitler cut-off currenl lg=0,Vgp =3V -~ 10 nA
hre DC cumenl gain Je=01mA, Vee=10V 35 - )
le=1mMA; Vee =10V 50 -
le=10mA; Vee =10V Y] -
lc= 150 mA; Ve =1V, nole 1 50 -
Ig = 150 mA; Ve = 10V, nole 1 100 300
hee DC current gain le=10mA; Ve =10V, Ty = -55°C
AN2272A 35 -
heg DC current gain le = 500 mA; Veg = 13V, note 1
2N2232 i) -
IN2272A 10 -
VeEesat collector-emitter saturation vellage
2N2232 Ig = 150 mA; g = 15 mA; note 1 = 400 mv
I = 500 mA; g = 50 mA; note 1 - 1.6 v
VeEsat collector-emitter saturation vollage
2ZN2272A le = 150 mA; In = 15 mA; note 1 - 300 my
Ig = 500 mA; lg =~ 50 mA; nole 1 - 1 \'s
ViEsat base-emitter saturalion voltage
2N2222 Ig = 150 mA; Tp = 15 mA; note 1 - 1.3 v
Ig = 500 mA; g = 50 mA; note 1 - 2.6 \4
ViEsat base-emilter saluralion voltage
2NZ222A I = 150 mA; lg = 15 mA; note 1 0.6 12 v
le =500 mA; Ip = 50 mA; nole 1 - 2 \'4
Cc colledlor capatilance lg=te=0,Vepg =10V, {=1MHz - 8 pF
Ce emitler capacitance lg=ig=0; Vga =500 mV; I' = 1 MHz
IN2222A - 25 pF
i transilion frequency le = 20 mA; Vep =20 V; 1 =100 MHz
2N2222 250 - MHz
2N2220A - : 300 - MHz
F noise figure I =200 nA; Ve =5V, Rg= 2k,
2N2222A {=1kHz; B=200Hz _ 4 dB
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Philips Semiconductors Product specification

NPN switching transistors 2N2222; 2N2222A,
SYMBOL | PARAMETER l CONDITIONS | N, | max. | unir
Swilching times {between 10% and 90% levels}; see Fig.2
o tum-on time Igon = 150 MA; Igon = 15 MA; leen = —15 mA | - 35 ns
13 delay time - 10 ns
l nse time - 25 ns
torr tum-off ime - 250 ns
ts storage time - 200 ns
11 falt ime - 60 ns

Note

1. Puise last: t, <300 ps; & < 0.02.

V=85V T=500pus L, =10 ps; L =L<3ns.
R1 = 68 1{}; R2 = 325 {}; Ry = 325); Rp = 16041
Vpg=-3.5V, Ve =205V,
Osdlloscope Input Impedance 2= 50

Fig.2 Test circult for switchipg limes.
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Philips Semiconduclors

Product

62

specification

NPN switching transistors

2N2222; 2N2222A

PACKAGE OUTLINE

Metal-can cylindrical single-ended package; 3 leads SOTi8H3
--—— seafing plane
F [&[» @ALDE
; ¥ ljb
i
E 20 1
; 13 ]
| {
1y
i 3
0 5 10 mm
L 1 1 X 1 1 I L L 1
scale
DIMENSIONS [mBiEnelre dimensions are defived from the original inch dimensions)
UM | & a b o | Dy j Kk L w | o
531 047 | 545 [ 470 [ 103 | 1 [ 150
mm |37 | 254 | 041 | 530 | 455 | 084 | oo | 127 | P40 | 45
OUTLIHE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC E1A) PROJECTION
SOT1843 BINICT type 3 TO-16 E@ o7-04-18
3]
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Philips Semiconductors Produc! spedification

NPN switching transistors 2N2222; 2N2222A
DEFINITIONS
Data sheet status
Objective specification This data sheet contains targel or goal specifications for preduct development
Preliminary specification This data sheel contains preliminary data; supplemenlary data may be published later.
Product specificalion This data sheel contains final producl specificalions.

Limiting values

Limiting values given are in accordance wilh (he Absolute Maximum Rating System (IEC 134). Stress above one or
more of he limiting values may cause permanent damage to lhe device. These nre siress ratings onty and operalion
of the device at these or at any olher condilions above lhose given in the Charadteristics secfions of the specification
is not implied. Exposure 1o limiting values lor exlended periods may affect device reliability.

Application Information
Where applicalion informalion is given, it is advisory and does not form part of the speafication.

LIFE SUPPORT APPLICATIONS

These producis are not designed for use in life support appliances, devices, or systems where malfunclion of these
products can reasonably be expected to resultin personal injury. Philips customers using o selling ihese producls for
use in such applications do so al their own fisk and agree to fully indemnify Philips ior any damages fesuling from such

improper use or sale.
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Philips Semiconductors —

Argenina: see South Amenca
Ausirafiaz 34 Waterdoo Road, NORTH RYDE, NSW 2113,
Tel. «B1 2 GBO5 4455, Fax +61 2 HR06 4466

Auslria: Computerstr. 6, A-1907 WIEN, P.O. Box 213,

Tel +43 1 60 103, Fax «43 1 60 107 1210

Belarus: Bolel Minsk Busness Cender, Bid 3, 1. 1211, Vaodaisk Sr_6,
220050 MINSK, Tel +375172 200 733, Far. +375 472 200 773
Belpiom: see The Nefheriands

Brazi: see South America

Bulgaria: Philips Bulgata 1 1., Encigoproiect, 15th lioor,

51 James Bourchier Bivd,, 1407 SOFIA,

Ted +359 2880 211, Fax_+159 2 683 102

Cansda: PHILIPS SEMICONDUCTORSICOMPONENTS,

Tel. +1 600 234 7381

China’Hong Kone: 501 Hong Kong Indushial Technology Centre,
72 Téi Chee Avenue, Kowioan Tong, HONG KONG,

Tel. +852 2310 7863, Fax +852 2314 7700

Colombia: see South Amenica

Crech Republic: see Ausbia

Denmark: Prags Bowlevard 80, PB 1919, DK-2300 COPENHAGEN S,
Tel. +45 32 68 2635, Fax +45 21 57 004

Finland: Sinkafionge 3, FIN-02630 ESPOD,

Tel. +358 © 615600, Fax +358 9 61580920

France: 4 Rue du Port-ai-Vins, BP317, 92156 SURESNES Cedex,
Tedl +33 1 40 99 6161, Fax. «33 1 40 59 6427

Germany: Harmerbrookstraite 69, D-20097 HAMBURG,

Tel +49 40 23 53 60, Fax +49 40 23 536 200

Greete: No_ 15, 25lh March Sireet, GR 17778 TAYROS/ATHENS,
Ted +30 1 4654 339239, Fac +30 14814 240

Hungary: see Austia

Indiar Phiips INDIA Lid, Shivsagar Estate, A Block, Dr. Annie Besant Rd
WorE, MUMBDA] 400 018, Tel #9122 4938 541, Fax_ +01 22 5038722
Indonesia: see Singapore

jretand: Newslead, Conskaagh, DUBLIN 14,
el +353 1 7640 D00, Fax. +353 3 7640 200

Isyael: RAPAC Elecironics, 7 Kehifal Saloniki 1, PO Box 15453,
TEL AVIV 61180, Tel +072 3 645 0444, Fax. +072 3 649 1007

Italy: PHILIPS SEMICONDUCTORS, Piarza I¥ Novermnbie 3,

20124 MILANO, Tel +39 2 6752 2531, Fan_+39 2 6752 2557
Japan: Phifips Bidg 12-37, Kohnan 2-chome, Mmnalo-du, TOKYO 108,
Tel. +B81 3 3740 5130, Fan. +B1 3 3740 5077

Korea: Philips House, 250-159 1

Tel. 82 2 7091412, Fax +B2 2 709 1415
Malaysla: No. 76 Jatan Unhversi, 4 6200 PETALING JAYA, SELANGDR,
Tel +60 3 750 5214, Fax +50 3 757 4864

Mexkco: 5600 Galeway EasL, Suile 200, EL PASO, TEXAS 70905,
Tel, +9-5 600 234 7381

Middle Fasl: see Haly

Yongsandu, SECGUL,

For all othes cowines apply 1o: Phifips Semiconductors, Markeiing & Sales

Commnakeation
Buiiding BEp, P.O_Box 218, 5600 MO EINDHOVEN, The Netherlands, Fax. +31 40 27 24925

& Phiflps Eleclronics WV, 1997

a worldwide company

NetherTands: Postbus 90050, 5600 PR EINDHOVEN, 8idg VB,
Tel +31 40 27 02785 Fau. +31 4027 £8399

Hew Zealand; 2 Wagener Place, CF.O. Box 1041, AUCKLAND,
Tel +54 9 849 4160, Fax_ +B4 0 249 7611

Horway: Box 1, Manglensd 0612, OSLO,
Tel +47 22 74 5000, Fan_ +47 2274 B341

Philippines: Phips Samiconduciors Phiippines inc,

106 Valers 5t Salcedo VRage, P.O. Box 2108 MCC, MAKAT,

Mairo MANILA, Tel. +63 2815 6380, Fax. +63 2 817 3474

Poland: UL Luktka 10, PL (4-123 WARSZAWA,

Tel +46 226142 2834, Fax +48 22 612 2127

Portugal; see Spain

flomania; see faly

Russia: Phps Russia, LR Usatcheva 35A. 119048 MOSCOW,

Tel +7 095755 6918, Fax »7 055 7556919

Singapoie: Lofong 1, Toa Payoh, SINGAPORE 121,

Tel +£5 350 2538, Fax. +65 251 6500

Slovakla: spe Aushia

Skoveniar se llaly

South Afvice: S A PHILIPS Piy Lid, 195275 Man Road Martindals,
2092 JOHANNESBURG, P.C. Boi 7430 Johannesiurg 2000,

Tel. +27 114705971, Fax. +27 41 470 5404

South America; Rua do Rocio 220, 5th flogr, Suite 51,

04552-003 S3o Paulo, SAQ PARLO - SP, Bradd,

Tel +55 11 8212333, Fax_ +55 11 820 1849

Spain: Batnes 72, 03007 BARCELONA,

Tel +34 3 308 6312, Fax. +34 3301 4107

Sweden: Kotthygatan 7, Akalta, 8-16485 STOCKHOLM,

Tel +45 8 632 2000, Fax. +468 632 7745

Switzenand: Almendstrasse 149, CH-B027 ZURICH,

Tel +41 1 438 2666, Fax. +41 1481 7730

Tahwan: Phifips Semicondiciors, 6F, ha. 95, Chien Kuo N.Rd,, Sec. 1,
TAIPEL, Tabsan Tel 2685 2 214 2665, Fax, +BB6 7 2134 2874
Thaflond: PHILIPS ELECTRONICS (THAILLAND) Lid..

2092 Sanpavuth-Bangna Road Piakanong, BANGKOK 10260,

Tel +66 2 745 4090, Fax. +56 2 333 0741

Turkey: Tataipasa Cad. No. 5, 80640 GULTEPEASTANBUL,

Tel. 00 292 279 2770, Fao +90 212 282 6707

Ukraine: PHILIPS UKRAINE . 4 Patrice Lurumba str., Buillking B, Fioor 7,
252M2 KIEY. Tel. +380 44 264 2775, Fax_ +380 44 266 0481

United Kingdom: Prfips Semiconducions Lid , 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. 144 181 730 5000, Far. +44 131 754 8424
United Stales: B34 East Arpes Avenue, SUNNYVALE, CA 34036-3409,
Tel +1 500 234 7341

Urnguay: see Soph America

Yietnam: see Sngapong

Yugoslavia: PHILIPS, Trg N. Pasica Siv, 11000 BEOGRAD,

Tel. +381 1) 525 344, Fax +381 11635777

mlemned Iiplhwaw semonductons. phiips.com
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