
Not Just Narrow SOICs
… Low Profile,

and Highly Integrated Product

PRODUCT INFORMATION

Narrow SOIC
TS112N / IAD112N / ITC135N / LOC210N / LOC211N
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…and the Same High Levels of Product Integration

A New Narrow Width Provides:

SOIC Narrow Package
Reduces Package Width 40% Over Conventional SOIC Packages

CP Clare Corporation has taken advantage of new,
innovative, packaging technology to introduce some of our
most popular products in a new SOIC Narrow package.
The new SOIC Narrow package features our Over/Under
architecture, which reduces package width by 40% over
conventional SOIC packages.

These new SOIC Narrow device packages are ideal for
designs where PCB space savings are critical, such as
PCMCIA applications. By initially introducing some of our
most highly integrated products in this new package,

SOIC NARROW DEVICE PRODUCT INTRODUCTION
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designers can take advantage of this significant space
savings with proven products in switching applications in
the Data Communications, Telecommunications, Security,
Metering, Instrumentation, Aerospace, and Industrial
Control Industries.

The specifications for each of these products in the new
SOIC Narrow package are provided on the following pages.
For samples, please contact your local CP Clare Sales
Representative.

The Same Low Profile Utilizing CP Clare’s Innovative Over/Under Architecture…
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TS112N / IAD112N / ITC135N*
Multifunction Solid State Integrated Switches

SOIC NARROW DEVICE PERFORMANCE SPECIFICATIONS

CP Clare’s TS112N/IAD112N/ITC135N integrated switches provide optimal function density
for tip/ring interface circuits. The TS112N incorporates a 1-Form-A solid state relay and a
bidirectional optocoupler. The IAD112N incorporates a 1-Form-A relay and  two (2)
bidirectional optocouplers. The ITC135N incorporates a 1-Form-A solid state relay, a full-wave
bridge rectifier, Darlington transistor, optocoupler current detector, and three (3) Zener diodes
for transient protection. Aside from the obvious advantage of board space savings, these
devices offer significant cost savings by eliminating many discrete components. Input/output
isolation is 1500V

RMS
.

■ AC/DC Switching
■ 1500V

RMS
 I/O Isolation

■ Optically Isolated I/O

■ Two Current Detectors
■ One Optocoupled Relay
■ Bidirectional Current

Sensing
■ Bidirectional Current

Switching

■ FCC Compatible
■ No EMI/RFI Generation
■ Machine Insertable
■ Wave Solderable
■ One Current Detector

■ Full-Wave Bridge Rectifier
■ Darlington Transistor
■ Three Zener Diodes

■ Telecom Switching
■ Tip/Ring Circuits
■ Modem Switching

■ Laptop
■ Pocket Size
■ Notebook
■ PCMCIA

■ Hookswitch
■ Dial Pulsing

■ Ground Start
■ Ringer Injection
■ Loop Detect
■ Ring Detect
■ Data/Fax Modem

■ Voicemail Systems
■ Telephone Handsets
■ Computer Telephone

Integration
■ Cable TV Modems

FEATURES RATINGS (@ 25°C)

■ UL Pending

■ C-UL Pending

APPROVALS

Parameter Min Typ Max Units

Input Power Dissipation - - 1501 mW

Input Control Current - - 50 mA
Peak (10ms) - - 1 A

Reverse Input Voltage - - 5 V

Total Power Dissipation - - 8002 mW

Capacitance
Input to Output - 3 - pF

Isolation Voltage
Input to Output 1500 - - VRMS

Operational Temperature -40 - +85 °C

Storage Temperature -40 - +125 °C

Soldering Temperature - - +220 °C
(10 Seconds Max.)

1  Derate Linearly 1.33 mW/˚C
2  Derate Linearly 1.67 mW/˚C
* Specification still in preliminary stage

Tape & Reel

Electrical
Characteristics

Telecom
Switch

TS  XXX  N  TR

Narrow

ORDERING INFORMATION

Narrow

Tape & Reel

Electrical
Characteristics

Integrated
Product

I  XX XXX  N  TR

AD = 1-Form-A w/(2) Optocouplers
TC = Telecom Circuit

TS112N IAD112N / ITC135N

APPLICATIONS

DESCRIPTION
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SOIC NARROW DEVICE PERFORMANCE SPECIFICATIONS

Specifications TS112N IAD112N ITC135N
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PARAMETERS CONDITIONS SYMBOL MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS

Relay Portion
Output Characteristics
@ 25°C
Load Voltage, DC or Peak AC - VL - - 350 - - 350 - - 350 V
Load Current (Continuous) - IL - - 120 - - 120 - - 120 mA
Peak Load Current 10ms ILPK - - 350 - - 350 - - 350 mA
On-Resistance IL=120mA RON - - 20 - - 20 - - 15 Ω
Off-State Leakage Current VL=350, TJ=25˚C ILEAK - - 1 - - 1 - - 1 µA
Switching Speeds
  Turn-On IF=5mA, VL=10V TON - - 3 - - 3 - - 3 ms
  Turn-Off IF=5mA, VL=10V TOFF - - 3 - - 3 - - 3 ms
Output Capacitance 50V, f=1MHz COUT - 25 - - 25 - - 25 - pF

Relay Portion
Input Characteristics
@ 25°C
Input Control Current IL= 120mA IF 5 - 50 5 - 50 5 - 50 mA
Input Dropout Current - IF 0.4 0.7 - 0.4 0.7 - 0.4 0.7 - mA
Input Voltage Drop IF=5mA VF 0.9 1.2 1.4 0.9 1.2 1.4 0.9 1.2 1.4 V
Reverse Input Voltage - VR - - 5 - - 5 - - 5 V
Reverse Input Current VR=5V IR - - 10 - - 10 - - 10 µA

Detector Portion
Output Characteristics
@ 25°C
Phototransistor Blocking
Voltage IC=10µA BVCEO 20 50 - 20 50 - 20 50 - V
Phototransistor Dark Current VCE=5V, IF=0mA ICEO - 50 500 - 50 500 - 50 500 nA
Saturation Voltage IC=2mA, IF=16mA VSAT - 0.3 0.5 - 0.3 0.5 - 0.3 0.5 V
Current Transfer Ratio IF=6mA, VCE=0.5V CTR 33 200 - 33 200 - 33 200 - %

Detector Portion
Input Characteristics
@ 25°C
Input Control Current IC=2mA, VCE=0.5V IF 6 2 100 6 2 100 6 2 100 mA
Input Voltage Drop IF=5mA VF 0.9 1.2 1.4 0.9 1.2 1.4 0.9 1.2 1.4 V
Input Current IC=1µA, VCE=5V IF 5 25 - 5 25 - 5 25 - µA
(Detector must be off)

Bridge Rectifier Electrical
Ratings @ 25°C
Reverse Voltage - VRD - - - - - - - - 100 V
Forward Drop Voltage IFD=120mA VFD - - - - - - - - 1.5 V
Reverse Leakage Current TJ=25˚C, VR=100V IRD - - - - - - - - 10 µA

TJ=85˚C - - - - - - - - 50 µA
Forward Current (Continuous) - IFD - - - - - - - - 140 mA
Forward Current (Peak) t=10ms IFD - - - - - - - - 0.5 A
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SOIC NARROW DEVICE PERFORMANCE SPECIFICATIONS

Specifications TS112N IAD112N ITC135N
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PARAMETERS CONDITIONS   SYMBOL MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS

Darlington Electrical
Ratings @ 25°C
Collector-Emitter Voltage Ic=10mA DC, IB=0 VCEO - - - - - - 40 - - V
Collector-Current Continuous VC=3.5V IC - - - - - - - - 120 mA
Power Dissipation @ 25˚C - Pd - - - - - - - - 500 mW
Off-State Collector Emitter
Leakage Current VCE=10V; IB=0mA ICEX - - - - - - - - 1 µA

  DC Current Gain IC=120mA, hFE - - - - - - 10,000 - - -
VCE=10VDC

Saturation Voltage IC=120mA VCE(SAT) - - - - - - - - 1.5 V
Total Harmonic Distortion fo=300Hz @ -10dBm - - - - - - - - - -80 dB

IC=40mA

Zener Characteristics
@ 25°C
Zener Voltage IZT=20mA; Pins 4-5, 6-5 Vz - - - - - - - 4.3 - V

IZT=20mA; Pins 12-11 Vz - - - - - - - 15 - V

Input to Output Capacitance - CI/O - 3 - - 3 - - 3 - PF
Input to Output Isolation - VI/O 1500 - - 1500 - - 1500 - - VRMS

Note: Please refer to the performance curves in the 1997 CP Clare Databook: ITC135P — pages 270-272

PACKAGE PINOUT

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

13.
14.
15.
16.

N/C
+ LED - Relay Input
– LED - Relay Input
+ Zener Diode (Cathode)
– Zener Diode (Anode)
+ Zener Diode (Cathode)
Collector - Phototransistor
Emitter - Phototransistor
+/– LED - Phototransistor
–/+ LED - Phototransistor/ +/– Bridge Input
– Bridge Output /– Zener Diode (Anode)
+ Bridge Output /Darlington Collector/ 
+ Zener Diode (Cathode)
Darlington Emitter
Darlington Base
Output - Relay /+/– Bridge Input
Output - Relay
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N/C
+ LED - Relay Input
– LED - Relay Input
Emitter - Phototransistor #1
Collector - Phototransistor #1
Emitter - Phototransistor #2
Collector - Phototransistor #2
N/C
+/– LED - Phototransistor #2
–/+ LED - Phototransistor #2
+/– LED - Phototransistor #1
–/+ LED - Phototransistor #1
N/C
Output - Relay
Common - Relay
Output - Relay
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1. + LED - Relay Input
2. – LED - Relay Input
3. Collector - Phototransistor
4. Emitter - Phototransistor
5. +/– LED - Phototransistor
6. –/+ LED - Phototransistor
7. Output - Relay
8. Output - Relay
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SOIC NARROW DEVICE PERFORMANCE SPECIFICATIONS
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DIGITAL
GROUND

ISOLATED
GROUND

CPU
RING

OFF-HOOK
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VCC

15V 4.7µF
+

4.7µF
+

51k
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COUPLING
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LINE
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*50V if 2 capacitors are used

100V*
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L

R

I
CURRENT
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VCC

OH

TIP

RING

C1 

R2

R3

Q1
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ELECTRONIC INDUCTOR

EQUIVALENT CIRCUIT

+

ITC135N

SOIC NARROW DEVICE PERFORMANCE SPECIFICATIONS

EXAMPLE CIRCUIT

Note: Red lines represent ITC Circuitry
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SOIC NARROW DEVICE PERFORMANCE SPECIFICATIONS

LOC210N / LOC211N
Linear Optocouplers

CP Clare’s LOC210N and LOC211N each provide two independent linear optocouplers.
Each optocoupler in the dual LOC210N and LOC211N packages feature an infrared LED
optically coupled with two phototransistors. One input phototransistor is used to generate
the servo control signal that compensates for the non-linear time and temperature
characteristics of the LED. The second phototransistor provides an output signal that is
linear with respect to the servo LED current. The compensated optocouplers achieve a
better than 0.01% servo linearity and greater than 200kHz bandwidth. The LOC210N and
LOC211N dual optocouplers provide better than 87dB THD and 1500V

RMS
 input/output

isolation.

■ Couples Analog & Digital
Signals

■ Wide Bandwidth
(>200kHz)

■ High Gain Stability
■ THD 87dB Typical
■ 0.01% Servo Linearity
■ 1500V

RMS
 I/O Isolation

■ Machine Insertable

■ Wave Solderable

■ Modem Transformer
Replacement With No
Insertion Loss

■ Digital Telephone
Isolation

■ Power Supply Feed-
back Voltage/Current

■ Medical Sensor
Isolation

■ Audio Signal Interfacing
■ Isolation of Process

Control Transducers

FEATURES APPLICATIONS RATINGS (@ 25 °C)

■ UL Pending
■ C-UL Pending
■ BSI Pending

APPROVALS

Parameter Min Typ Max Units

Input Power Dissipation - - 1501 mW

Input Control Current - - 100 mA
Peak (10ms) - - 1 A

Total Package Dissipation - - 8002 mW

Isolation Voltage
Input to Output 1500 - - VRMS

Operational Temperature -40 +85 °C

Storage Temperature -40 - +125 °C

Soldering Temperature - - +220 °C
(10 Seconds Max)

1 Derate Linearly 1.33 mW/°C
2 Derate Linearly 1.67 mW/°C

ORDERING INFORMATION

Narrow

Tape & Reel

Electrical
Characteristics

Linear Optocoupler

LOC  XXX  N  TR

DESCRIPTION
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SOIC NARROW DEVICE PERFORMANCE SPECIFICATIONS

Specifications LOC210N LOC211N

LOC211N

9711        K

branded on each part with the appropriate bin letter K, L,
M, or N in the lower right hand corner. Suffix representation
is described in the “Bin Matrix.”

Example: K3 Sorted Bins

Bin 1 = 0.773 - 0.886

Bin 2 = 0.887 - 1.072

Bin Matrix

Suffix Bin
Top pole Bottom Pole

Optocoupler* Optocoupler**
K 1 1
L 1 2
M 2 1
N 2 2

* Top Pole Optocoupler: Pins 1, 2, 3, 4, 13, and 14.
** Bottom Pole Optocoupler: Pins 7 through 12.

The LOC210N and LOC211N are shipped in antistatic tubes
(50 pieces each) or tape/reel (1,000 pieces each). Each
container has only one bin combination which will be

PART NUMBER INFORMATION

P
R

E
L

IM
IN

A
R

Y
D

A
T
A

PARAMETERS CONDITIONS SYMBOL MIN TYP MAX MIN TYP MAX UNITS

Input Characteristics
@ 25°C1

LED Voltage Drop IF=2-10mA VF 0.9 1.2 1.4 0.9 1.2 1.4 V
Reverse LED Current VR=5V IR - - 10 - - 10 µA
Reverse LED Voltage - VR - - 5 - - 5 V
Forward LED Current - IF - - 100 - - 100 mA

Coupler/Detector
Characteristics @ 25°C1

Dark Current IF=0mA, VCC=15V ID - 1 25 - 1 25 nA
K1, Servo Gain (I1/IF) IF=2-10mA, VCC=15V K1 0.004 0.007 0.030 0.008 - 0.030 -
K2, Forward Gain (I2/IF) IF=2-10mA, VCC=15V K2 0.004 0.007 0.030 0.006 - 0.030 -
K3, Transfer Gain (K2/K1) IF=2-10mA, VCC=15V K3 0.733 - 1.072 0.733 - 1.072 -
∆K3, Transfer Gain Linearity IF=2-10mA ∆K3 - - 1.0 - - 1.0 %
(non-servoed)
K3 Temperature Coefficient IF=2-10mA, Vdet=-5V ∆K3/∆T - 0.005 - - 0.005 - %/°C
Common Mode Rejection Ratio V=20VP-P, RL=2KΩ, CMRR - 130 - - 130 - dB

F=100Hz
Total Harmonic Distortion FO =350Hz, 0dBm THD -96 -87 -80 -96 -87 -80 dB
Frequency Response Photoconductive Operation BW(-3dB) - 200 - - 200 - kHz

Photovoltaic Operation BW(-3dB) - 40 - - 40 - kHz

Input to Output Capacitance - CI/O - 3 - - 3 - pF
Input to Output Isolation VI/O 1500 - - 1500 - - VRMS

1 All parameters above are for each optocoupler.
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LOC210N AND ITC135N OPTICALLY COUPLED DAA
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C9
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R14   Q3

R6 Q2
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2

3
1

1

C7

6

5
7 C8

47k

147k R12 330 R3
R2

Q1
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87.5k

100k R1
560 R4

D1 15V

C10 10uF

51k R17

R18
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11
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12 10

9
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13 33

R19

8.2k

8
2 3 7
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R22

RING
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C2

R5

C6

130k
R8

100k

100pF

V

100pF

1/2 LM358
2N2905

TX

0.1 uF 39.2k

0.47uF

18V

18V

D3

D2

C11
R20

250V

CC1

VCC1

VCC2

VCC2

VCC2

V
R11

39.2k
100pF

CC2

V

6

5
7C4

0.4uF
RX

CC1

LOC210N

ITC135N

–

+
U2/A (1)

VCC1

VCC

Telephone
Line

U5

SOIC NARROW DEVICE PERFORMANCE SPECIFICATIONS

PACKAGE PINOUT

LOC210N/LOC211N

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

– LED #1 Input
+ LED #1 Input
Feedback Phototransistor #1 Collector
Feedback Phototransistor #1 Base
N/C
N/C
Phototransistor #2 Collector
Phototransistor #2 Base
Feedback Phototransistor #2 Base
Feedback Phototransistor #2 Collector
+ LED #2 Input
– LED #2 Input
Output Phototransistor #1 Base
Output Phototransistor #1 Collector
N/C
N/C
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EXAMPLE CIRCUIT
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SOIC NARROW DEVICE PERFORMANCE SPECIFICATIONS

MECHANICAL DIMENSIONS

8 PIN SOIC NARROW

16 PIN SOIC NARROW

.20 ± .025
(.008 ± .001)

1.27 TYP.
(.050 TYP.)

2.18 MAX.
(.086)

1.01 ± .025
(.040 ± .001)

3.81 ± .05
(.150 ± .002)

6.09 ± .10
(.240 ± .004)

.38 x 45°
(.015 x 45°)

.38 TYP.
(.015 TYP.)

9.93 ± .12
(.391 ± .005)

.20 ± .025
(.008 ± .001)

2.54 TYP.
(.100 TYP.)

2.18 MAX.
(.086)

1.01 ± .025
(.040 ± .001)

3.81 ± .05
(.150 ± .002)

6.09 ± .10
(.240 ± .004)

.38 x 45°
(.015 x 45°)

.38 TYP.
(.015 TYP.)

9.34 ± .20
(.368 ± .008)

7.49
(.295)

2.00
(.079)

12.09
(.476)

1.75
(.069)

3.99
(.157)

1.50
(.059)

6.73
(.265)

.41
(.016)

2.30
(.091)

2.70
(.106)

Top Cover 
Tape

2.01
(.079)

11.99
(.472)

User Direction of Feed

.05R TYP.

16.00
(.630)

10.30
(.406)

Embossment

Embossed Carrier

Top Cover
Tape Thickness
.10 MAX.
(.004)

6.80
(.268)

6.50
(.256)

3.00
(.118) 1.55 ± .102

(.061 ± .004)

330.2 DIA.
(13.00)

DIMENSIONS
mm

(Inches)

TAPE AND REEL PACKAGING FOR 8 AND 16 PIN NARROW SOIC PACKAGE
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North American Sales Office
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Northwestern Regional Sales
CP Clare Corporation
2010 Crow Canyon Place
Suite 100
San Ramon, CA 94583
Tel: 1-510-277-3422
Fax: 1-510-277-3423
Toll Free:  1-800-CPCLARE

Southwestern Regional Sales
CP Clare Corporation
10061 Talbert Avenue
Suite 210
Fountain Valley, CA  92708
Tel: 1-714-378-1212
Fax: 1-714-378-1210
Toll Free:  1-800-CPCLARE

Canadian Regional Sales
Clare Canada Ltd.
3425 Harvester Road
Suite 202
Burlington, Ontario L7N 3N1
Tel: 1-905-333-9066
Fax: 1-905-333-1824

EUROPE

European Sales Office
CP Clare nv
Bampslaan 17
B-3500 Hasselt (Belgium)
Tel: 32-11-300868
Fax: 32-11-300890

France
CP Clare France s.a.r.l.
9/11, rue Georges Enesco
F-94008 Creteil Cedex
Tel: 33-1-43991522
Fax: 33-1-43991524

Germany
CP Clare Elektronik GmbH
Leonberger Strasse 20
D-71638, Ludwigsburg
Tel: 49-7141-9543-0
Fax: 49-7141-9543-20

Italy
C.L.A.R.E.s.a.s.
Via C. Colombo 10/A
I-20066 Melzo (Milano)
Tel: 39-2-95737160
Fax: 39-2-95738829

Sweden
Clare Sales
Comptronic AB
Box 167
S-16329 Spågna
Tel: 46-862-10370
Fax: 46-862-10371

United Kingdom
Clare UK Sales
Marco Polo House
Cook Way
Bindon Road
Taunton
UK-Somerset TA2 6BG
Tel: 44-1-823 352541
Fax: 44-1-823 352797

ASIA PACIFIC

Asian Sales Office
CP Clare Corporation
Room N1016, Chia-Hsin, Bldg II,
10F, No. 96, Sec. 2
Chung Shan North Road
Taipei, Taiwan  R.O.C.
Tel: 886-2-2523-6368
Fax: 886-2-2523-6369

JAPAN

Japanese Sales Office
CP Clare Corporation
Tosei Building 5F
2-23-1, Ikebukuro, Toshima-ku
Tokyo 171
Tel: 03-3980-2212
Fax: 03-3980-2213

HEADQUARTERS

CP Clare Corporation
78 Cherry Hill Drive
Beverly, MA  01915
Tel: 1-978-524-6700
Fax: 1-978-524-4900
Toll Free:  1-800-CPCLARE

http://www.cpclare.com

CP Clare Corporation makes no assertion or warranty
that the circuitry and the uses thereof disclosed herein
are non-infringing on any valid US or foreign patents.
CP Clare assumes no liability as a result of the use of
said specifications and reserves the right to make
changes to specifications without notice. CP Clare does
not authorize or warrant any CP Clare device for use in
life support devices and/or systems. Contact your
nearest CP Clare Sales Office for the latest
specifications.
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