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Indoor and Outdoor

Photocells A 9050,  A 9060
Epoxy encapsulated series

This Photocell series includes two different spectral sensitivity ranges. The
A90... range is the smallest size of photocell in epoxy encapsulation. Customized
selections are available upon request.

Operating Temperature Range: -20...+80 °C (non continuous)
Storage Temperature Range:     -20...+80 °C (non continuous)

all Dimensions in mm

900609A 11...4 2 40,0 21,0 001 09 56,0 006

110609A 02...9 5,3 60,0 81,0 051 09 56,0 006

210609A 33...61 5 81,0 5,0 051 09 7,0 006

310609A 49...72 8 5,0 5,1 051 09 8,0 006

410609A 043...77 51 5,1 0,5 051 09 9,0 006

130609A 031...06 32 4,0 2,1 003 09 56,0 006

230609A 012...021 53 0,1 0,3 003 09 7,0 006

330609A 085...002 05 0,3 9 003 09 8,0 006

430609A 0021...005 001 0,5 51 003 09 9,0 006

210509A 44...81 7 51,0 54,0 051 09 56,0 035

310509A 88...63 21 4,0 2,1 051 09 7,0 035

410509A 002...07 02 0,1 0,3 051 09 57,0 035

Ambient Light Sensing Applications

pSensor systems     |     Sensors    |    Lighting

epyT R 01 R 001 R 10 R 50 V xam P xam g 001/01 l kaep

stinu KW KW .pyt MW nim MW nim V Wm .pyt mn











 1Motorola Small–Signal Transistors, FETs and Diodes Device Data

��������� �����������
NPN Silicon

MAXIMUM RATINGS

Rating Symbol
BC
546

BC
547

BC
548 Unit

Collector–Emitter Voltage VCEO 65 45 30 Vdc

Collector–Base Voltage VCBO 80 50 30 Vdc

Emitter–Base Voltage VEBO 6.0 Vdc

Collector Current — Continuous IC 100 mAdc

Total Device Dissipation @ TA = 25°C
Derate above 25°C

PD 625
5.0

mW
mW/°C

Total Device Dissipation @ TC = 25°C
Derate above 25°C

PD 1.5
12

Watt
mW/°C

Operating and Storage Junction
Temperature Range

TJ, Tstg –55 to +150 °C

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit

Thermal Resistance, Junction to Ambient R�JA 200 °C/W

Thermal Resistance, Junction to Case R�JC 83.3 °C/W

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit

OFF CHARACTERISTICS

Collector–Emitter Breakdown Voltage BC546
(IC = 1.0 mA, IB = 0) BC547

BC548

V(BR)CEO 65
45
30

—
—
—

—
—
—

V

Collector–Base Breakdown Voltage BC546
(IC = 100 µAdc) BC547

BC548

V(BR)CBO 80
50
30

—
—
—

—
—
—

V

Emitter–Base Breakdown Voltage BC546
(IE = 10 �A, IC = 0) BC547

BC548

V(BR)EBO 6.0
6.0
6.0

—
—
—

—
—
—

V

Collector Cutoff Current
(VCE = 70 V, VBE = 0) BC546
(VCE = 50 V, VBE = 0) BC547
(VCE = 35 V, VBE = 0) BC548
(VCE = 30 V, TA = 125°C) BC546/547/548

ICES
—
—
—
—

0.2
0.2
0.2
—

15
15
15
4.0

nA

µA

Order this document
by BC546/D
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CASE 29–04, STYLE 17
TO–92 (TO–226AA)
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 2 Motorola Small–Signal Transistors, FETs and Diodes Device Data

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted) (Continued)

Characteristic Symbol Min Typ Max Unit

ON CHARACTERISTICS

DC Current Gain
(IC = 10 µA, VCE = 5.0 V) BC547A/548A

BC546B/547B/548B
BC548C

(IC = 2.0 mA, VCE = 5.0 V) BC546
BC547
BC548
BC547A/548A
BC546B/547B/548B
BC547C/BC548C

(IC = 100 mA, VCE = 5.0 V) BC547A/548A
BC546B/547B/548B
BC548C

hFE
—
—
—

110
110
110
110
200
420

—
—
—

90
150
270

—
—
—

180
290
520

120
180
300

—
—
—

450
800
800
220
450
800

—
—
—

—

Collector–Emitter Saturation Voltage
(IC = 10 mA, IB = 0.5 mA)
(IC = 100 mA, IB = 5.0 mA)
(IC = 10 mA, IB = See Note 1)

VCE(sat)
—
—
—

0.09
0.2
0.3

0.25
0.6
0.6

V

Base–Emitter Saturation Voltage
(IC = 10 mA, IB = 0.5 mA)

VBE(sat) — 0.7 — V

Base–Emitter On Voltage
(IC = 2.0 mA, VCE = 5.0 V)
(IC = 10 mA, VCE = 5.0 V)

VBE(on)
0.55
—

—
—

0.7
0.77

V

SMALL–SIGNAL CHARACTERISTICS

Current–Gain — Bandwidth Product
(IC = 10 mA, VCE = 5.0 V, f = 100 MHz) BC546

BC547
BC548

fT
150
150
150

300
300
300

—
—
—

MHz

Output Capacitance
(VCB = 10 V, IC = 0, f = 1.0 MHz)

Cobo — 1.7 4.5 pF

Input Capacitance
(VEB = 0.5 V, IC = 0, f = 1.0 MHz)

Cibo — 10 — pF

Small–Signal Current Gain
(IC = 2.0 mA, VCE = 5.0 V, f = 1.0 kHz) BC546

BC547/548
BC547A/548A
BC546B/547B/548B
BC547C/548C

hfe
125
125
125
240
450

—
—

220
330
600

500
900
260
500
900

—

Noise Figure
(IC = 0.2 mA, VCE = 5.0 V, RS = 2 k�, BC546
f = 1.0 kHz, ∆f = 200 Hz) BC547

BC548

NF
—
—
—

2.0
2.0
2.0

10
10
10

dB

Note 1: IB is value for which IC = 11 mA at VCE = 1.0 V.



	
���� 	 	
���� �� 	� 
 	
���� �� 	� 


 3Motorola Small–Signal Transistors, FETs and Diodes Device Data

Figure 1. Normalized DC Current Gain

IC, COLLECTOR CURRENT (mAdc)
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Figure 2. “Saturation” and “On” Voltages
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Figure 3. Collector Saturation Region

IB, BASE CURRENT (mA)

Figure 4. Base–Emitter Temperature Coefficient
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Figure 5. Capacitances
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Figure 6. Current–Gain – Bandwidth Product
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 4 Motorola Small–Signal Transistors, FETs and Diodes Device Data

BC547/BC548

Figure 7. DC Current Gain

IC, COLLECTOR CURRENT (mA)

Figure 8. “On” Voltage
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Figure 9. Collector Saturation Region
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Figure 10. Base–Emitter Temperature Coefficient
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Figure 11. Capacitance
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Figure 12. Current–Gain – Bandwidth Product
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 5Motorola Small–Signal Transistors, FETs and Diodes Device Data

PACKAGE DIMENSIONS

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. CONTOUR OF PACKAGE BEYOND DIMENSION R

IS UNCONTROLLED.
4. DIMENSION F APPLIES BETWEEN P AND L.

DIMENSION D AND J APPLY BETWEEN L AND K
MINIMUM. LEAD DIMENSION IS UNCONTROLLED
IN P AND BEYOND DIMENSION K MINIMUM.

R

A

P

J

L
F

B

K

G
H

SECTION X–X
CV

D

N

N

X X

SEATING
PLANE

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.175 0.205 4.45 5.20
B 0.170 0.210 4.32 5.33
C 0.125 0.165 3.18 4.19
D 0.016 0.022 0.41 0.55
F 0.016 0.019 0.41 0.48
G 0.045 0.055 1.15 1.39
H 0.095 0.105 2.42 2.66
J 0.015 0.020 0.39 0.50
K 0.500 ––– 12.70 –––
L 0.250 ––– 6.35 –––
N 0.080 0.105 2.04 2.66
P ––– 0.100 ––– 2.54
R 0.115 ––– 2.93 –––
V 0.135 ––– 3.43 –––

1

CASE 029–04
(TO–226AA)
ISSUE AD

STYLE 17:
PIN 1. COLLECTOR

2. BASE
3. EMITTER
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Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola 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 consequential or incidental damages.  “Typical” parameters can and do vary in different
applications.  All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts.  Motorola does
not convey any license under its patent rights nor the rights of others.  Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur.  Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola 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 Motorola was negligent regarding the design or manufacture of the part.
Motorola and    are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

How to reach us:
USA/EUROPE: Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.; Tatsumi–SPD–JLDC, Toshikatsu Otsuki,
P.O. Box 20912; Phoenix, Arizona 85036. 1–800–441–2447 6F Seibu–Butsuryu–Center, 3–14–2 Tatsumi Koto–Ku, Tokyo 135, Japan.  03–3521–8315

MFAX: RMFAX0@email.sps.mot.com – TOUCHTONE (602) 244–6609 HONG KONG: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park, 
INTERNET: http://Design–NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong.  852–26629298
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Philips Semiconductors Product specification

PNP general purpose transistors BC556; BC557; BC558

FEATURES

• Low current (max. 100 mA)

• Low voltage (max. 65 V).

APPLICATIONS

• General purpose switching and amplification.

DESCRIPTION

PNP transistor in a TO-92; SOT54 plastic package.
NPN complements: BC546, BC547 and BC548.

PINNING

PIN DESCRIPTION

1 emitter

2 base

3 collector

Fig.1 Simplified outline (TO-92; SOT54)
and symbol.

handbook, halfpage1

3
2

MAM281

3

2

1

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

VCBO collector-base voltage open emitter

BC556 − −80 V

BC557 − −50 V

BC558 − −30 V

VCEO collector-emitter voltage open base

BC556 − −65 V

BC557 − −45 V

BC558 − −30 V

ICM peak collector current − −200 mA

Ptot total power dissipation Tamb ≤ 25 °C − 500 mW

hFE DC current gain IC = −2 mA; VCE = −5 V

BC556 125 475

BC557; BC558 125 800

fT transition frequency IC = −10 mA; VCE = −5 V; f = 100 MHz 100 − MHz
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PNP general purpose transistors BC556; BC557; BC558

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

THERMAL CHARACTERISTICS

Note

1. Transistor mounted on an FR4 printed-circuit board.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

VCBO collector-base voltage open emitter

BC556 − −80 V

BC557 − −50 V

BC558 − −30 V

VCEO collector-emitter voltage open base

BC556 − −65 V

BC557 − −45 V

BC558 − −30 V

VEBO emitter-base voltage open collector − −5 V

IC collector current (DC) − −100 mA

ICM peak collector current − −200 mA

IBM peak base current − −200 mA

Ptot total power dissipation Tamb ≤ 25 °C − 500 mW

Tstg storage temperature −65 +150 °C
Tj junction temperature − 150 °C
Tamb operating ambient temperature −65 +150 °C

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Rth j-a thermal resistance from junction to ambient note 1 250 K/W
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PNP general purpose transistors BC556; BC557; BC558

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

Notes

1. VBEsat decreases by about −1.7 mV/K with increasing temperature.

2. VBE decreases by about −2 mV/K with increasing temperature.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

ICBO collector cut-off current IE = 0; VCB = −30 V − −1 −15 nA

IE = 0; VCB = −30 V; Tj = 150 °C − − −4 µA

IEBO emitter cut-off current IC = 0; VEB = −5 V − − −100 nA

hFE DC current gain IC = −2 mA; VCE = −5 V;
see Figs 2, 3 and 4BC556 125 − 475

BC557; BC558 125 − 800

BC556A; BC557A; BC558A 125 − 250

BC556B; BC557B; BC558B 220 − 475

BC557C; BC558C 420 − 800

VCEsat collector-emitter saturation voltage IC = −10 mA; IB = −0.5 mA − −60 −300 mV

IC = −100 mA; IB = −5 mA − −180 −650 mV

VBEsat base-emitter saturation voltage IC = −10 mA; IB = −0.5 mA; note 1 − −750 − mV

IC = −100 mA; IB = −5 mA; note 1 − −930 − mV

VBE base-emitter voltage IC = −2 mA; VCE = −5 V; note 2 −600 −650 −750 mV

IC = −10 mA; VCE = −5 V; note 2 − − −820 mV

Cc collector capacitance IE = ie = 0; VCB = −10 V; f = 1 MHz − 3 − pF

Ce emitter capacitance IC = ic = 0; VEB = −0.5 V; f = 1 MHz − 10 − pF

fT transition frequency IC = −10 mA; VCE = −5 V; f = 100 MHz 100 − − MHz

F noise figure IC = −200 µA; VCE = −5 V; RS = 2 kΩ;
f = 1 kHz; B = 200 Hz

− 2 10 dB
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Fig.2  DC current gain; typical values.
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Fig.3  DC current gain; typical values.
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PNP general purpose transistors BC556; BC557; BC558

Fig.4  DC current gain; typical values.
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PNP general purpose transistors BC556; BC557; BC558

PACKAGE OUTLINE

UNIT A

 REFERENCESOUTLINE
VERSION

EUROPEAN
PROJECTION ISSUE DATE

 IEC  JEDEC  EIAJ

mm
5.2
5.0

b

0.48
0.40

c

0.45
0.40

D

4.8
4.4

d

1.7
1.4

E

4.2
3.6

L

14.5
12.7

e

2.54

e1

1.27

L1
(1)

2.5

b1

0.66
0.56

DIMENSIONS (mm are the original dimensions)

Note

1. Terminal dimensions within this zone are uncontrolled to allow for flow of plastic and terminal irregularities.

 SOT54 TO-92 SC-43 97-02-28

A L

0 2.5 5 mm

scale

b

c

D

b1 L1

d

E

Plastic single-ended leaded (through hole) package; 3 leads SOT54

e1
e

1

2

3
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PNP general purpose transistors BC556; BC557; BC558

DEFINITIONS

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.

Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.

Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.
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PNP general purpose transistors BC556; BC557; BC558

NOTES
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NOTES
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NOTES
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Tel. +7 095 755 6918, Fax. +7 095 755 6919

Singapore:  Lorong 1, Toa Payoh, SINGAPORE 1231,
Tel. +65 350 2538, Fax. +65 251 6500

Slovakia:  see Austria

Slovenia:  see Italy

South Africa:  S.A. PHILIPS Pty Ltd., 195-215 Main Road Martindale,
2092 JOHANNESBURG, P.O. Box 7430 Johannesburg 2000,
Tel. +27 11 470 5911, Fax. +27 11 470 5494

South America: Rua do Rocio 220, 5th floor, Suite 51,
04552-903 São Paulo, SÃO PAULO - SP, Brazil,
Tel. +55 11 821 2333, Fax. +55 11 829 1849

Spain:  Balmes 22, 08007 BARCELONA,
Tel. +34 3 301 6312, Fax. +34 3 301 4107

Sweden: Kottbygatan 7, Akalla, S-16485 STOCKHOLM,
Tel. +46 8 632 2000, Fax. +46 8 632 2745

Switzerland: Allmendstrasse 140, CH-8027 ZÜRICH,
Tel. +41 1 488 2686, Fax. +41 1 481 7730

Taiwan:  Philips Semiconductors, 6F, No. 96, Chien Kuo N. Rd., Sec. 1,
TAIPEI, Taiwan Tel. +886 2 2134 2870, Fax. +886 2 2134 2874

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd.,
209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260,
Tel. +66 2 745 4090, Fax. +66 2 398 0793

Turkey: Talatpasa Cad. No. 5, 80640 GÜLTEPE/ISTANBUL,
Tel. +90 212 279 2770, Fax. +90 212 282 6707

Ukraine : PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7,
252042 KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: Philips Semiconductors Ltd., 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. +44 181 730 5000, Fax. +44 181 754 8421

United States:  811 East Arques Avenue, SUNNYVALE, CA 94088-3409,
Tel. +1 800 234 7381

Uruguay:  see South America

Vietnam:  see Singapore

Yugoslavia:  PHILIPS, Trg N. Pasica 5/v, 11000 BEOGRAD,
Tel. +381 11 625 344, Fax.+381 11 635 777

For all other countries apply to:  Philips Semiconductors, Marketing & Sales Communications,
Building BE-p, P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825

Argentina: see South America

Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113,
Tel. +61 2 9805 4455, Fax. +61 2 9805 4466

Austria: Computerstr. 6, A-1101 WIEN, P.O. Box 213,
Tel. +43 1 60 101, Fax. +43 1 60 101 1210

Belarus:  Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,
220050 MINSK, Tel. +375 172 200 733, Fax. +375 172 200 773

Belgium:  see The Netherlands

Brazil: see South America

Bulgaria: Philips Bulgaria Ltd., Energoproject, 15th floor,
51 James Bourchier Blvd., 1407 SOFIA,
Tel. +359 2 689 211, Fax. +359 2 689 102

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS,
Tel. +1 800 234 7381

China/Hong Kong: 501 Hong Kong Industrial Technology Centre,
72 Tat Chee Avenue, Kowloon Tong, HONG KONG,
Tel. +852 2319 7888, Fax. +852 2319 7700

Colombia:  see South America

Czech Republic:  see Austria

Denmark: Prags Boulevard 80, PB 1919, DK-2300 COPENHAGEN S,
Tel. +45 32 88 2636, Fax. +45 31 57 1949

Finland:  Sinikalliontie 3, FIN-02630 ESPOO,
Tel. +358 9 615800, Fax. +358 9 61580/xxx

France: 4 Rue du Port-aux-Vins, BP317, 92156 SURESNES Cedex,
Tel. +33 1 40 99 6161, Fax. +33 1 40 99 6427

Germany:  Hammerbrookstraße 69, D-20097 HAMBURG,
Tel. +49 40 23 53 60, Fax. +49 40 23 536 300

Greece:  No. 15, 25th March Street, GR 17778 TAVROS/ATHENS,
Tel. +30 1 4894 339/239, Fax. +30 1 4814 240

Hungary: see Austria

India: Philips INDIA Ltd, Shivsagar Estate, A Block, Dr. Annie Besant Rd.
Worli, MUMBAI 400 018, Tel. +91 22 4938 541, Fax. +91 22 4938 722

Indonesia:  see Singapore

Ireland: Newstead, Clonskeagh, DUBLIN 14,
Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel:  RAPAC Electronics, 7 Kehilat Saloniki St, TEL AVIV 61180,
Tel. +972 3 645 0444, Fax. +972 3 649 1007

Italy:  PHILIPS SEMICONDUCTORS, Piazza IV Novembre 3,
20124 MILANO, Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan:  Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKYO 108,
Tel. +81 3 3740 5130, Fax. +81 3 3740 5077

Korea: Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL,
Tel. +82 2 709 1412, Fax. +82 2 709 1415

Malaysia: No. 76 Jalan Universiti, 46200 PETALING JAYA, SELANGOR,
Tel. +60 3 750 5214, Fax. +60 3 757 4880

Mexico:  5900 Gateway East, Suite 200, EL PASO, TEXAS 79905,
Tel. +9-5 800 234 7381

Middle East: see Italy
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LSM-50M/F (Artikel-Nr. 335405-07) 

SPECIFICATIONS:

TYPE UNIT LSM-50M/F
Impedance  815%
Power (Nominal) W 0.2
Power (Maximum) W 0.4
Resonant Frequency Hz 55020%
Sound Pressure Level dB 843
Frequency Range Hz Fo~4.500
Operating Temperature °C -20~+60
Storage Temperature °C -30~+70

DIMENSIONS :
(Unit: mm)

Frequency response:

Adresse: Klaus-Conrad-Str. 1  92240 Hirschau
Tel: +49-9604/40 89 88  Fax: +49-9604/40 89 36

E-mail: businessbetreuung@conrad.de  Web site: www.CONRAD.de
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