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Typical Electrical TIL111, TIL114
Characteristics TIL116, TIL117

Electrical Characteristics —Input Diode Tj = 256°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage
TIL111, TIL114, TIL117 1.2 1.4 v Ig = 16 mA
TIL116 1.2 1.5 \' I =60 mA
BVR Reverse Breakdown Voltage 3.0 5.0 Y Ir = 10 A

Electrical Characteristics—Output Transistor Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VcEo Collector-to-Emitter Voltage 30 \" Ic = 1.0 mA,
Ig=0
VecBo Collector-to-Base Voltage 70 ' Ilc = 10 uA,
Ig=0
VEBO Emitter-to-Base Voltage 7.0 v Ilg = 10 pA
Iceo Collector-to-Emitter Leakage Current 1.0 50 nA Vee =10V,
IF=0
Iceo Collector-to-Base Leakage Current 0.1 20 nA Vgg= 10V,
Ig=0
hge Forward Current Gain
TIL111, TIL114 100 300 Vce=56V,
Ic = 10 mA
TIL116 100 300 Vce=5V, ,
Ic = 100 pA ?
TIL117 200 550 Vce=56V,
Ic =10 mA
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Typical Electrical
Characteristics (Cont’d)

TIL111, TIL114
TIL116, TIL117

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Ic Collector Output Current
TIL111, TIL114 2.0 7.0 mA Ve = 0.4V,
Ig = 16 mA
TIL116 2.0 5.0 mA Vcg = 10V,
Ig = 10mA
TiL117 5.0 9.0 mA Vce= 10V,
I = 10 mA
I Collector-to-Base Current 10 20 HA Veg =04V,
Ir = 16 mA
Viso Isolation Voltage
TIL111 1500 \"
TIL114, TIL116, TIL117 2500 v
Riso Isolation Resistance 10" Q VvV =500V
VCE(sat) Collector-to-Emitter Saturation Voltage
TiL111, TIL114 0.25 0.4 Vv Ic = 2.0 mA,
Ig = 16 mA
TiL116 0.25 0.4 Ic = 2.2mA,
IF =15 mA
TIL117 0.25 0.4 v Ic = 0.6 mA,
I = 10 mA
Ciso Isolation Capacitance 1.0 1.3 pF V=0,
: f=1.0MHz
tr ¢ Rise Time, Fall time (See Note) Ic = 2.0 mA,
Vg =10V,
RL = 100 Q
(See Note)
TIL111, TIL114 5.0 10 us
TIL116 5.0 10 us
TIL117 5.0 10 us

Note

Rise time is defined as the time for the collector current to rise from 10% to 90% of peak value. Fall time is defined as the time required for the current to
decrease from 90% to 10% of peak value.
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Optoelectronic Products
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TIL112
TIL115
TIL118

General Description

The TIL112, TIL115 and TIL 118 series of optical
isolators are electrical and mechanical replacements
for the Texas Instrument series. Optical intercoupling
provides a high degree of ac and dc isolation.
Connection to the base is also provided for

design flexibility.

Glassolated™

High Current Transfer Ratio

High-Speed Switching— Typically 2 us

10" Q Isolation Resistance

Low Coupling Capacitance— Typically 1.0 pF

Absolute Maximum Ratings

Maximum Temperature
Storage Temperature —55°C to +150°
Operating Temperature —-55°C to +100°C
Pin Temperature (Soldering, 5s) 260°C

Total Package Power Dissipation
at Tp = 25°C,

LED plus Detector

Derate Linearly from 25°C

250 mw
3.3mwW/°C

Input Diode
VR Reverse Voltage 3.0V

Ig Forward dc Current 100 mA
lpk  Peak Forward Current at

1 us pulse width,

300 pps 3.0A
Pp  Power Dissipation

at Tp = 26°C 150 mW

Derate Linearly from 25°C 2.0 mW/°C

Output Transistor
Vce Collector-to-Emitter

Voltage 20V
Vcg Collector-to-Base Voltage 30V
Pp  Power Dissipation

at Tp = 25°C 150 mW
Derate Linearly
from 256°C 2.0mwW/°C

Package Outline

-340
(8.636)

'

[+ .075(1.905)MAX

l-r‘:‘nrml}'ww
? O

.045
(1.143)

060 (1.270)

062 (1.575) DIA

-250(6.350)
. 6
L 050
(1.270)
1050 (1.270) >
¥ =
032 .120
(813) (3.048)
LA
.150(3.810) .010(.254)

+ +.002(.051)

.018 (457) ‘L .340(8.636) .
+.003(.076) ~—m—-100(2540) TYP

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)

Connection Diagram
DIP (Top View)

ANODE (+) E} zl BASE
CATHODE HE | | Eﬂcouecron
\

NC E 3 EMITTER

Pin
1 Anode (+) .
2 Cathode (=) } Input Diode
3 NC
4 Emitter Out
put npn
5 Collector ] Phototransistor
6 Base

.300(7.620)
f PIN CT e .015(.381)
' i
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Typical Electrical S TIL112
Characteristics TIL115
| TIL118

Electrical Characteristics—Input Diode T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voitage 1.2 1.5 \ I = 10 mA
BVR Reverse Breakdown Voltage 3.0 5.0 \' I = 10 uA

Electrical Characteristics —Output Transistor T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

VcEO Collector-to-Emitter Voltage 20 \ Ic = 1.0 mA,
IF =0

Vceo Collector-to-Base Voltage 30 v Ic = 10 uA,
Ig=0

Veso Emitter-to-Collector Voltage 4.0 v Ig = 10 uA,

(VEcoon TiL118) IgF=0

Iceo Collector-to-Emitter Leakage Current 1.0 100 nA Vcg=56.0V,
lF =0

IcBo Collector-to-Base Leakage Current 0.1 50 nA Veg =50V,
||': =0

hgg Forward Current Gain 50 200 Vce =560V,
Ic =10 uA

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Ic Collector Output Current
TiL112, TIL115 0.2 2.0 mA Vcg =50V,
Ip = 10 mA
TIL118 1.0 2.0 mA Vce =50V,
I =10 mA
Ig Collector-to-Base Current
TiL112, TIL115 2.0 10 uA Vecg = 5.0V,
Ig = 10 mA
Viso Isolation Voltage
TIL112, TIL118 1500 Vv
TIL116 2500 v
Riso Isolation Resistance 10" Q V =500V
Ciso Isolation Capacitance 2.0 pF f=1MHz
VCE(sat) Collector-to-Emitter Saturation Voltage 0.5 \" Ic = 2.0 mA,
I = 50 mA
t, Rise Time 2.0 15 us Ic = 2.0 mA,
Ve =10V,
R = 100 Q
ts Fall Time (See Note) 2.0 15 us Ic = 2.0mA,
Ve =10V,
RL = 100 Q
Note

Rise time is defined as the time for the collector current to rise from 10% to 90% of peak value. Fall time is defined as the time required for the current to
decrease from 90% to 10% of peak value.
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Optically-Coupled
Darlington Isolator

Optoelectronic Products

TIL113
TIL119

General Description
The TIL113 and TIL 119 optical isolators are electrical
and mechanical replacements for the Texas
Instrument series. Optical coupling provides a high
degree of ac and dc isolation. A capability for
continuous operation of the input diode results in a
frequency response extending to dc. Connection to
the base is also provided for design flexibility.

Glassolated™
Electrically Equivalent to Tl Devices
Pin-for-Pin Equivalent
Availability of Base Pin for Flexible Design

Absolute Maximum Ratings
Storage Temperature
Operating Temperature

—55°C to +150°C
—55°C to +100°C

Package Outline

045 |
(1.143)

_ .340
(8.636)

oy

1

.250(8.350)

O

.060 (1.270)

L:“*"E“'L

I -
.050(1.270) >

032 120 |
(813) (3.048)

LR
.150(3.810)

.050
(1.270)

- .010(.254)
+.002(.051)

l<—.075(1.905)MAX

 _.082(1575)DIA

Pin Temperature (Soldering, 10s) 260°C !
Total Pae:kage Power Dissipation +303(078 *‘ S B
at Tp = 25°C (LED plus Detector) 250 mW
Derate Linearly from 25°C 3.3mwW/°C
Notes
Input Diode All dimensions in inches bold and millimeters (parentheses)
I Forward dc Current Tolerance unless specified = +.015 (0.381)
Continuous 100 mA
Vg Reverse Voltage 30V .
lok  Peak Forward Current, Connection Diagram DIP (Top View)
1 us pulse width, 300 pps 3.0 A
P Power Dissipation at
° Tp = 25°C 150 mW ANODE (+) E _T_I BASE
Derate Linearly from 25°C 2.0 mW/°C
-} 2 5 | COLLECTOR
Output Transistor (Darlington) CATHODE (=) E \ j
Vce Collector-to-Emitter
Voltage 30V N.C. E B EMITTER
Vo Collector-to-Base Voltage 30V
Vec Emitter-to-Collector
Voltage 70V
Pp  Power Dissipation Pin
atTp = 25°C, 1 Anode (+) .
Ic(max) 100 mA, 2 Cathode (~) Input Diode
Vce=15V 150 mW 3 NC
Derate Linearly from 26°C 2.0 mW/°C 4 Emitter
' Output npn
5 Collector Ph .
6 Base ototransistor
Electrical Characteristics—Input Diode T, = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.6 v Ir=10mA
IR Reverse Current 100 uA VR=30V
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Typical Electrical TIL113
Characteristics TIL119

Electrical Characteristics —Output Transistor (Darlington) Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
BVceo Collector-to-Emitter Breakdown Voltage 30 \ Ic = 1.0 mA,
IF=0
BVceo Collector-to-Base Breakdown Voltage
TIL113 30 IC = 10 pA,
Ig=0
BVeco Emitter-to-Collector Breakdown Voltage
TiL119 1 7.0 v Ig = 10 pA,
IE=0
BVEBO Emitter-to-Base Breakdown Voltage
TIL113 7.0 v Ig = 10 pA,
||: =0
Iceo Collector-to-Emitter Leakage Current 100 nA Veg = 10V,
IgF=0
heg Forward Current Gain TIL113 15k Vg =10V,
Ic = 10 mA,
IF=¢

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Ic Collector Output Current (Pulsed)
TIL113 30 100 mA Ig = 10 mA,
Vece=10V
TIL119 30 160 mA I = 10 mA,
Vce=20V
Viso Isolation Voltage (Note 2) 1.5k v Peak
Riso Isolation Resistance 10" Q V =500V
VCE(sat) Collector-to-Emitter Saturation Voltage
TIL113 1.0 v Ic = 1256 mA,
lB = 0,
Ig = 60 mA
TIL119 1.0 v Ic = 10 mA,
) Ig = 10 mA
Ciso Isolation Capacitance 1.0 1.3 pF V=0,
f=1.0MHz
tr, t¢ Rise and Fall Time (Note 1) TIL113 300 us Ic = 125 mA,
Vec =15V,
RL = 100 @
ty, t Rise and Fall Time (Note 1) TIL119 300 us Ic = 2.5 mA,
Vegg= 10V,
R = 100 Q
Notes

1. Rise time is defined as the time for the (base collector) current to rise from 10% to 90% of peak value. Fall time is defined as the time required for the
current to decrease from 90% to 10% of peak value.
2. Isolation voltage defined as minimum of 5 s continuous application.
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Optically-Coupled 4N25, 4N26
Isolator 4N27, 4N28

Optoelectronic Products

General Description Package Outline
The 4N25, 4N26, 4N27, and 4N28 series of opto-

.340

isolators has a silicon npn Planar phototransistor 045 @638, |
coupled to a GaAs diode. Each is mounted in a 6-pin (1.143) ™7 "' ;Lw [ 07801805 MAX
plastic dual in-line package. NN
3 % R .080 (1.270)
Glassolated™ 250(6.350) |- 0e2 (1579 0A
High Current Transfer Ratio— Typically 50%
500 V to 2500 V Minimum Isolation = °
Input-To-Output 'U' LUJ Lu'L os0
10" Q Isolation Resistance -l‘ (1.270) 20007620
Low Coupling Capacitance— Typically 1.0 pF 1050 (1.270) 1 lﬁ ﬁmcrla'm 1 o538
- ’ 7
' - 'y
Absolute Maximum Ratings & 6o ‘
9 E 20N
Maximum Temperature and Humidity }
Storage Temperature® ~55°C to 150°C g | +002( 050
H T — o o

P Tormerana re 887C 10 100°C TP N S S 7
Soldering, 10 8* 260°C
Total Package Power Dissipation ‘
at Tp = 25°C, Notes 3
LED plus Detector* 250 mW All dimensions in inches bold and millimeters (parentheses) |

p S |
Derate Linearly from 25°C* 3.3mW/°C Tolerance uniess specified = +.015 (+.381) 1
Input Diode* 1
V:' Reverse Voltage 30V Connection Diagram DIP (Top View)
lg*  Forward dc Current 80 mA

lpk* Peak Forward Current,

1 us pulse width, 300 pps 3.0 A ANODE (+)[1 ] 6] Base
Pp* Power Dissipation at
Ta = 25°C 150 mW CATHODE (-)[ 2] N 5] coLecor

Derate Linearly from 256°C 2.0 mW/°C
E EMITTER

Output Transistor N.C. E
Vce*® Collector-to-Emitter

Voltage 30V
Vcg® Collector-to-Base Voltage 70 V
Vec® Emitter-to-Collector

Pin
Voltage 70V 1 Anode (+ .
Pp* Power Dissipation at 2 Cathod(e ()_) } Input Diode
TA = 25°C 150 mW 3 NC
Derate Linearly from 26°C 2.0 mW/°C 4 Emitter Outout
utput npn
*Indicates JEDEC registered values. g g:!:ctor ] Phototransistor
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Typical Electrical 4N25, 4N26
Characteristics 4N27, 4AN28

Electrical Characteristics—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

Vg* Forward Voltage 1.2 1.5 ' Ir = 50 mA

Ir* Reverse Leakage Current 0.05 100 uA VR=3.0V,
RL = 1 MQ

C Capacitance 150 pF VR=0V,
f=1MHz

Electrical Characteristics— Output Transistor Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

Vceo® Collector-to-Emitter Voltage 30 65 \" Ic = 1.0 mA,
In =

Veeo® Collector-to-Base Voltage 70 165 \ Ic = 100 uA,
lge=0

VEco* Emitter-to-Collector Voltage 7.0 14 v Ig = 100 pA,
Ig=0

Iceo* Coliector-to-Emitter Leakage Current

4N25, 4N26, 4N27 3.5 50 nA Vcg= 10V,
Base Open
4N28 100 nA Vg = 10V,

Base Open

IcBO* Collector-to-Base Leakage Current 0.1 20 nA Ve =10V,
Emitter Open

hgg Forward Current Gain 250 Vce=5.0V,
Ic = 500 uA

Ccb Collector-to-Base Capacitance 65 pF Vgg = 0,
f=1MHz

Electrical Characteristics—Coupled T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio* Input-to-Output Voltage
4N25 2500 Vpk
4N26, 4N27 1500 Vpk
4N28 500 Vpk
VCE(sat)” Collector-to-Emitter Saturation Voltage 0.2 0.5 v Ic =2.0mA,
Ir = 50 mA
Ic* Collector Output Current
4N25, 4N26 2.0 5.0 mA Vg =10V,
4N27, 4N28 1.0 3.0 mA Ig = 10 mA,
'B =0
Rio Input-to-Output Resistance 10" Q Vio = 500 V
BW Collector Bandwidth 300 kHz Ic = 2.0 mA,
Vo =10V,
RL = 100 Q
Cio Input-to-Output Capacitance 1.3 pF Vio =0,
f=1.0MHz

*Indicates JEDEC registered values.
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Optically-Coupled
Darlington Isolator

Optoelectronics Products

4N29, 4N30
4N31, 4N32
4N33

General Description

The 4N29, 4N30, 4N31, 4N32 and 4N33 series of
optoisolators has a silicon npn Planar photo-
Darlington transistor coupled to a GaAs diode. Each is
mounted in a 6-pin plastic DIP package.

High Current Transfer Ratio

1500 V or 2500 V Minimum Isolation
Input-To-Output

10" Q Isolation Resistance

Low Coupling Capacitance

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature* —55°C to 150°C
Operating Temperature —55°C to 100°C
Pin Temperature

Soldering, 10 s* 260°C
Total Package Power Dissipation
at Tp = 25°C
(LED plus Detector)* 250 mW
Derate Linearly from 25°C* 3.3mwW/°C
Input Diode*
Ie Forward dc Current

Continuous * 80 mA

VR Reverse Voltage 3.0V

lok  Peak Forward Current
(1 us pulse width, 300 pps) 3.0 A

Pp  Power Dissipation at
Ta =25°C 150 mW
Derate Linearly from 25°C 2.0 mW/°C

Output Transistor (Darlington) *
Vce Collector-to-Emitter

Voltage 30V
Vce Collector-to-Base Voltage 50 V
Veg Emitter-to-Base Voltage 8.0V
Vec Emitter-to-Collector

Voltage 50V
Pp  Power Dissipation at
Ta =25°C 150 mW

Derate Linearly from 25°C 2.0 mW/°C

*Indicates JEDEC Registered Data

Electrical Characteristics—Input Diode T = 25°C

Package Outline

.340
(8.636)

.045
(1.143)

o
et

=—.075(1.905)MAX

| .080(1.270)

.250(6.350) ..062 (1.575) DIA

t:;l HH'E’JLG%)

050 (1.270) |

.015(.381)

¥
.032 .120
(813) (3.048)

-010(.254)

1150 (3.810)
¥ +.002(.051)

.018 (.457) } L
+.003(.076) +e——»{—.100 (2.540)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specitied = +.015 (+.381)

Connection Diagram DIP (Top View)

ANODE (+) E} ZI BASE
CATHODE (-) E l 53 COLLECTOR
\

N.C. E 3 EMITTER

Pin
1 Anode (+) } .
2 Cathode (=) Input Diode
3 NC
4 Emitter
Output npn
5 Collector Phototransistor
6 Base

Symbol Characteristic Min Typ Max Units Test Conditions

Vg* Forward Voltage 1.2 1.5 \" I =50 mA

Ir* Reverse Leakage Current 0.05 100 uA VR =3.0V

C Capacitance 150 pF VR=0V,
f=1MHz
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Typical Electrical 4N29, 4N30
Characteristics 4AN31, 4N32
4N33

Electrical Characteristics— Output Transistor (Darlington) Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

BVceo* Collector-to-Emitter Breakdown Voltage 30 70 \ Ic = 100 uA,
IB =0

BVgBeo® Collector-to-Base Breakdown Voltage 30 : \ lc = 100 uA,
le=0

BVeco- Emitter-to-Collector Breakdown Voltage 5.0 v Ig = 100 A,
=0

Iceo* Collector-to-Emitter Dark Current 100 | nA Vce = 10V,
Base Open

hgg . Forward Current Gain 2000 Vce =5.0V,
Ic = 600 uA

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Ic* Collector Output Current
4N32, 4N33 50 mA Vee =10V,
I = 10 mA
4N29, 4N30 10 mA Vce= 10V,
. I = 10 mA
4N31 5.0 mA Vcg = 10V,
I = 10 mA
Viso® Isolation Voltage
4N29, 4N32 2500 v
4N30, 4N31, 4N33 1500 v
Riso* Isolation Resistance 10" Q V =500V
VCE(sat)* Collector-to-Emitter Saturation Voltage
4N31 1.2 v Ic = 2.0 mA,
Ip = 8.0 mA
4N29, 4N30, 4N32, 4N33 1.0 \' Ic = 2.0 mA,
I = 8.0 mA
Ciso Isolation Capacitance 1.5 pF V=0,
f=1.0MHz
ton Turn-on Time 10 us Ic = 50 mA,
Vec =10V,
R = 1804,
Ig = 200 mA
tofs Turn-off Time (See Note) Ic = 50 mA,
4N29, 4N30, 4N31 20 45 us Ve = 10V,
4N32, 4N33 60 120 ps Ry = 180 Q,
I = 200 mA

Note

Turn-on time is defined as the time for the (baseé collector) current to rise from 10% to 90% of peak value. Turn-off time is defined as the time required for
the current to decrease from 90% to 10% of peak value.

*Indicates JEDEC Registered Data.
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Optically-Coupled
Isolator

Optoelectronic Products

4N35
4N36
4N37

General Description

The 4N35, 4N36 and 4N37 series of optoisolators has
a silicon npn Planar phototransistor in close proximity
to a GaAs diode. Optical coupling provides a high
degree of ac and dc isolation. A capability for
continuous operation of the input diode results in a
frequency response extending to dc. Connection to
the transistor base is also provided for design
flexibility. This isolator series is covered under UL
component recognition program, reference file
E55299.

Glassolated™

High Current Transfer Ratio—Minimum 100%

1500 V to 3500 V Minimum Isolation
Input-to-Output

10" Q Isolation Resistance

Low Coupling Capacitance—Typically 1.0 pF

Absolute Maximum Ratings
Maximum Temperature and Humidity

Storage Temperature* —556°C to +150°C
Operating Temperature -55°C to +100°C

PinTemperature (Soldering, 108)* 260°C
Relative Humidity at 86°C* 85%
Input Diode
VR* Reverse Voltage 6.0V
Ir*  Forward Current 60 mA
lok* Peak Forward Current at
1 us pulse width, 300 pps 3.0 A
Pp* Power Dissipation at
Ta = 256°C 100 mW
Derate Linearly from 26°C 1.33 mW/°C
Output Transistor
Vce® Collector-to-Emitter
Voltage 30V
Vcg® Collector-to-Base Voltage 70V
Vgc* Emitter-to-Collector
Voltage 70V
Ic* Collector Current 100 mA
Pp* Power Dissipation at
Ta = 256°C 300 mW
Derate Linearly from 25°C 4.0 mW/°C

*Indicates JEDEC registered values.

Package Outline

[—.075(1.905)MAX

_ 060 (1.270)

062 (1.575) DIA

.340
045 (8.636)
(1.143) I‘_
sl sh W B
? O
T
1250 (6.350)
. 6

!
032 .120
(813) (3.048)

.150(3.810)

'

.010(.254)
+.002(.051)

.015(.381)

018 (457) IL .340(8.636)
£.003(076) ™ <———1100(2540) e

Notes

All dimension in inches bold and millimeters (parentheses)

Tolerance unless specified = +0.15 (0.381)

Connection Diagram

DIP (Top View)

ANODE (+)E§
CATHODE (—)E \J | E:ﬂcouecron

e

6 | BASE

3 EMITTER

Pin

1 Anode (+) .

2 Cathode () } Input Diode

3 NC

4 Emitter } Output npn

5 Collector Phototransistor
6 Base
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Typical Electrical 4AN35
Characteristics 4N36
4N37

Electrical Characteristics —Input Diode Tp = 25°C

Symbol Characteristic i Min Typ Max Units Test Conditions

VE* Forward Voltage 0.8 1.5 \" I =10 mA

Ir* Reverse Leakage Current 0.01 10 HA Vg=6.0V

C Capacitance 100 pF V=0V
f=1MHz

Electrical Characteristics—Output Transistor T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo* Collector-to-Emitter Voltage 30 65 v Ic =10 mA
Veeo® Collector-to-Base Voltage 70 165 v Ic = 100 pA
Veco* Emitter-to-Collector Voltage 7.0 14 v Ig = 100 pA,
Ig=0
Iceo” Collector-to-Emitter Leakage Current 5.0 50 nA Vce= 10V,
Igp=0
Iceo* Collector-to-Emitter Leakage Current ‘| 5600 A Vece =30V,
IF=0,
Ta = 100°C
hgg Forward Current Gain 100 250 Vce =560V,
Ic = 100 pA
Ceb Collector-to-Base Capacitance 25 pF Veg= 10V

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
ho* Input-to-Output Current PW = 8 ms
4N35 100 A Vio = 3550 V
4N36 100 kA Vio = 2500 V
4N37 100 uA Vio = 1500 V
VcE(sat)* Collector-to-Emitter Saturation Voltage 0.3 v Ic = 0.5 mA,
Ig = 10 mA
Ic/Ig(CTR)* | Collector Current Transfer Ratio (Note) 100 % Ve = 10V,
I =10mA
Ic/Ig(CTR)* [ Collector Current Transfer Ratio (Note) 40 % Vee= 10V,
I = 10 mA,
Ta = —565°C
to 100°C
Rio Input-to-Output Resistance 10" Q Vio = 500 V
Cio Input-to-Output Capacitance 1.0 25 pF Vio=0,
f=1.0MHz
ton Turn-on Time 5.0 10 us Ic =2.0mA,
Vec =10V,
RL = 100 Q
tost Turn-off Time 5.0 10 us Ic = 2.0 mA,
Veg=10V,
R = 100 @
Notes
Collector current t fer ratio is defined as the ratio of the collector current to the forward bias input current.

*Indicates JEDEC registered values.
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LSTTL/TTL Compatible 6N137
Optocoupler

Optoelectronic Products

General Description Maximum Voltage and Currents
The 6N137 optocoupler consists of a GaAsP light- VR Reverse Input Voltage 50V
emitting diode and an integrated circuit detector. Light Ig Average Forward Input
is collected in the detector by the photodiode; then, it Current 10 mA
is amplified by a high-gain linear amplifier that drives a lok  Peak Forward Input
Schottky-clamped, open-collector output transistor. Current, 1 < 1 ms duration 40 mA
Temperature, current and voltage are compensated in VE  Enable Input Voltage
the circuit. (Not to exceed Vcg

by more than 500 mV) 55V
This isolator design achieves LSTTL/TTL circuit com- Vcc Supply Voltage (1 minute
patibility while attaining a maximum dc and ac circuit maximum) 70V
isolation between input and output. The circuit oper- loutr Output Current 50 mA
ates from a 5§ V supply, and the output is guaranteed Vourt Output Voltage 70V

to sink at least 13 mA (eight TTL loads) over the 0°C
to 70°C temperature range, when the input LED cur-
rent is 5 mA. When the device is in the coupling and Package Outline
isolating mode, the typical propagation delay is 45 ns.
An LSTTL/TTL-compatible, active-HIGH enable input

gates the output with a typical propagation delay of 25 -380(9.652) |
ns. e B = T =i W e |
a 1 050 (1.270)

The 6N 137 is applicable for interfacing between
subsystems that operate at different ground poten-
tials, signal levels, or in the presence of very high
common-mode noise levels. These situations include
programmable floating power supplies, motors and
other machine control systems.

062 (1575) :
DIA |

|e———.300 (7.620)———{
LSTTL/TTL Compatible: 5 V Supply
Ultra High Speed l—'m 60—
Low Input Current Required /

High Common-Mode Rejection

Guaranteed Performance Over Temperature

3000 V dc Insulation Voltage

Absolute Maximum Ratings* (No Derating Required

Up to 70°C) i} o857 320 (8:128) 1
TYP

Maximum Temperature "“7‘35“ 0 Vi

Operating Temperature 0°C to +70°C

Storage Temperature —-55°C to +125°C

Pin Temperature (Soldering, 10 s) Notes

(1.6 mm below seating plane) 260°C All dimensions in inches bold and millimeters (parentheses)

Tolerance unless specified = +.015 (+.381)

Maximum Power Dissipation
Output Collector Power
Dissipation 85 mW

*JEDEC Registered Data
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Typical Electrical 6N137
Characteristics

Recommended Operating Conditions

Symbol Characteristic i Min Typ Max Units
i Input Current, Low Level, Each Channel 0 250 HA

1HL Input Current, High Level, Each Channel 6.3 i 15 mA

VEH High-Level Enable Voltage 2.0 v Vee \

VEL Low-Level Enable Voltage (Output HIGH) 0 0.8 v

Vce Supply Voltage, Output 4.5 5.5 \"

N Fan Out (TTL Load) 8.0

TaA Operating Temperature 0 70 degrees
Note

6.3 mA condition permits at least 20% CTR degradation guardband. Initial switching threshold is 5 mA or less.

Electrical Characteristics Over Recommended Temperature T, = 0°C to 70°C Unless Otherwise Noted

Symbol Characteristic Min Typ** | Max Units Test Conditions
lon* High-Level Output Current 50 250 A Vcc=565V,
Vo=55V,
IF = 250 uA,
VE=20V
Voo* Low-Level Output Voltage 0.5 0.6 v Vecc =565V,
Ig =5 mA,
VEH = 2.0V,
loL (Sinking)
=13 mA
lER High-Level Enable Current -1.0 mA Vec =65V,
VE=20V
IgL”* Low-Level Enable Current -16 |—-20 |mA Vecc =55V,
VE=05V
IccH® High-Level Supply Current 7.0 15 mA I\/CC ; 55V,
F =0,
VE=05V
lccL® Low-Level Supply 13 18 mA vcc =55V,
Ig = 10 mA,
VE=05V
lio* Input-Output Insulation Leakage Current 1.0 nA Relative
Humidity = 45%,
Ta = 25°C,
t=56s
Vio = 3000 V
Rio Resistance (Input-Output) 10% Q Vio =500V,
Ta = 25°C
Cio Capacitance (Input-Output) 0.6 pF f = 1 MHz,
Ta = 256°C
VE Input Forward Voltage 1.5 1.76 v I = 10 mA,
Ta = 25°C
BVR* Input Reverse Breakdown Voltage 5.0 v IR = 10 uA,
Ta = 25°C
CiN Input Capacitance 60 pF VE=0,f=1MHz
CTR Current Transfer Ratio 700 % Ip = 5.0 mA,
R = 100 ©

*JEDEC Registered Data
**All typical values are at Voo = 5 V, Ty = 256°C.



5-55

Typical Electrical 6N 137

Characteristics |
(Cont'd)
Connection Diagram |

Switching Characteristics Tp = 25°C,Vgc =6V

Symbol Characteristic Min Typ Max Units Test Conditions
tpLH* Propagation Delay Time to High Output Level 45 75 ns Ry = 350 Q,
C_ = 15 pF,
I =7.5mA
tpHL* Propagation Delay Time to Low Output Level 45 75 ns RL =350 Q,
CL = 15 pF,
Ig=7.5mA
t,, t4 Output Rise-Fall Time (10-90%) 25 ns R = 350 Q,
Cp = 15 pF,
I =7.5mA
tELH Propagation Delay Time of Enable from Vgy R = 350 Q,
to VgL 25 ns CL = 156 pF,
Ig =7.5mA,
VEH= 3.0V,
VgL =05V
teHL Propagation Delay Time of Enable from R =350 Q,
VEL to VEH 15 ns CL = 156 pF,
Ip=7.5mA,
VEq = 3.0V,
VgL =05V
CMy Common-Mode Transient Immunity at Logic Vem =10V, i
HIGH Output Level 50 V/us RL = 350 Q, |
Vo(min) = 2V, {
I =0mA |
CML Common-Mode Transient Immunity at Logic Vem = 10V,
LOW Output Level -150 V/us R = 3509,
Vo(max) = 0.8V,
IF=56mA

*JEDEC Registered Data

Connection Diagram Pin |
1 NC 7
1 8 2 Anode (+) '
NC [: :I vee 3 Cathode (—) ;‘
" - 4 NC |
) 5 Ground
ANODE (%) E} ._.IVE 6  Vour
3 6 7 VE
CATHODE (-) I: N ] Vour 8  Vce
4 5
NC l: ] GND




5-56

AC Test Circuits 6N137
and Waveforms

Test Circuit for tpy and tp 4 Test Circuit for tg y and tgy
5.0V Ve
. s MONITORING
NODE 50V
vee
PULSE ¢
GENERATOR | PULSE
Zo-500 ftE= 2 7 0014F S GENERATOR
t=5ns ibaYPAss bl 20 500
3 s ~ Vout t 5ns __1_ Voo 8
13 R MONITORING
MONITORING 1 . w~ope
NODE | A s T~C 75mAdc _ 2] 7 0.01 4F
70 — GND e —> |BYPASS
w 3 A
% Vourt
L - MONITORING
= 4 5 NODE
— GND

Vout

Note
*C_ is approximately 15 pF, which includes probe and stray wiring
capacitance.

Response Delay Between TTL Gates

{ >0— CHANA
—-Do— CHANB

Vce 50V

INPUT

7 0.01 uF <
Bypass | S 4700
3

ATS

- GND

CHANB Notes

*Delay in response to logic HIGH level input
**Delay in response to logic LOW level input
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AC Test Circuits 6N137
and Waveforms

Test Circuit for Transient Immunity and Equivalent Circuit
Typical Waveforms e
3
*3 ! g vee
B lout
Vi
I voe B 50V F - ~— vour
3
7 fooor S
& _Bveass -G

=

[« L , Vout 7v 1 [3

E
5
GND
Vom Notes

m Delay in response to logic HIGH level input

n Delay in response to logic LOW level input
.i_
HP1900A -

PULSE GENERATOR

Zo=5010)

Vout _—V— 5.0V

SWITCH AT A:IF = 0 mA

Vout i

SWITCHATB: IF =5 nA
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12-Digit Telephone-
Calculator Display

Optoelectronic Products
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FLB1208X1

General Description

The FLB1208X1 is a non-multiplexed liquid crystal
display that is hermetically sealed with glass frit. It
interfaces with elastomeric connectors, is available in
four polarizer options and operates at the standard
temperature range of —20°C to +60°C. Applications
include telephone, calculator and general instrumenta-
tion requiring multiple digits.

0.3-Inch Digits (7.6 mm)

12 Decimal Points

Four Polarizer Options

Glass-Frit Seal for High Reliability

Electrical Characteristics Measured at 25°C with drive voltage of 5.0 V, square wave at 32 Hz.

Characteristic Min Typ Max Units
Operating Voltage 2.8 5.0 12.0 VRMs
Saturation Voltage 2.0 2.2 2.4 VRMms
Operating Frequency Range 30 32 1000 Hz
Drive Current at 3.0 V, All Segments On 10 uA
Contrast Ratio 20:1
Response Times: to, (Includes Delay Time) 70 150 ms
toff (Includes Delay Time) 100 150 ms
Operating Temperature Range (Note) -20 60 °C
Storage Temperature Range —20 80 °C
Humidity 50/60 °C/RH
Life Time 50k hrs
DC Drive Component Allowable 50 mV

Note
Display may be operated beyond these limits for short periods of time.

Extended periods of operation at high temperatures and humidities

cause polarizer degradation reslting in reduced contrast. Higher operat-
ing temperature is ilable. Contact factory.

Voltage Characteristics
100

Ta=25°C
80

60

OPTICAL RESPONSE — %

0 1.0 20 3.0 4.0 5.0
APPLIED VOLTAGE — Vims

Response Time

200
Tp=25°C
150
\
-
g
[ toft
w 100 m—
H
H
50 ./
-%
L
0

10 20 30 40 50 60 7.0
APPLIED VOLTAGE — Vg




Package QOutline
Pin Assignments
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FLB1208X1

Package Outline

3.020 MAX (76.708)
INCLUDING
SEAL 008
3.000 (76.200) (6%%) ©.20%)
.080 | 2.900 (73.660) | L L 048
zoa2) 7| 1 MIN. VIEWING AREA ik T (1.219)
HHHﬂﬂﬂﬂﬂﬂﬂﬂﬂUﬂHHHHHHHHHHHHHHHHHDHDHHHHHHHHHHHHHW
| 5 5 5 e
. | VIEWING (21.996) (16.916)
* %0 @ Dﬁ AREA
(7.188)
oL UUUUUUUDUDUI]UU_UUUUUUUUUUUUHUUMUUMUUUUHUUUUUUUUU | .
|«—.030 (0.762) .100
“'52“’4 N BT Gt oty _‘ Go) (ol < @540
2.880 L. le | 125 MAX.
(73.152) - (3.810) (3.175)
Notes
Front and rear polarizers are same size.
All dimensions in inches bold and millimeters (parentheses).
Solder seal shall not exceed backglass width.
Pin Assignments
1 Backplane 21 Decimal Point 56 41 Decimal Point 10 61 Segment Gy 81 Segment Gg
2 Segment E 22 Segment Eg 42 Segment Eq4 62 Segment Bg 82 Segment B4
3 Segment D4 23 Segment Dg 43 Segment D4 63 Segment Ag 83 Segment A4
4 Segment C; 24 Segment Cg 44 Segment Cq4 64 Segment Fg 84 Segment Fy
5 Decimal Point 1 25 Decimal Point 6 45 Decimal Point 11 65 Segment Gg 85 Segment G4
6 Segment Eo 26 Segment E7 46 Segment E o 66 Segment Bg 86 Segment B3
7 Segment Dy 27 Segment Dy 47 Segment D42 67 Segment Ag 87 Segment A3
8 Segment Co 28 Segment Cy 48 Segment Cqo 68 Segment Fg 88 Segment F3
9 Decimal Point 2 29 Decimal Point 7 49 Decimal Point 12 69 Segment Gg 89 Segment G3
10 Segment E3 30 Segment Eg 50 Segment B2 70 Segment By 90 Segment B,
11 Segment D3 31 Segment Dg 51 Segment Aqo 71 Segment A7 91 Segment Ay
12 Segment C3 32 Segment Cg 52 Segment F (o 72 Segment F7 92 Segment Fp
13 Decimal Point 3 33 Decimal Point 8 63 Segment Gq2 73 Segment Gz 93 Segment Go
14 Segment E4 34 Segment Eg 64 Segment B4 74 Segment Bg 94 Segment B4
15 Segment Dy 35 Segment Dg 65 Segment Aqy 75 Segment Ag 95 Segment A4
16 Segment Cy4 36 Segment Cg 656 Segment Fq 76 Segment Fg 96 Segment F4
17 Decimal Point 4 37 Decimal Point9 57 Segment Gq4 77 Segment Gg 97 Segment G4
18 Segment E5 38 Segment Eqg 58 Segment Bqg 78 Segment Bs 98 Backplane
19 Segment Dg 39 Segment Dy 59 Segment Ajg 79 Segment Ag
20 Segment Cg 40 Segment Cqg 60 Segment Fqg 80 Segment Fg
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FLB1208X1

Ordering Information

Device Type
FLB1208A1
FLB1208B1
FLB1208C1
FLB1208D 1

Connectors

Polarizer Option
Non-Polarized
Transflective
Reflective (smooth)
Transmissive

Display interfaces with elastomeric connectors.

See page 6-42 for elastomeric connector suppliers.

Drivers

See page 6-43 for available drivers.
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FLB3511X1

General Description

The FLB3511X1 is a liquid crystal display that is
hermetically sealed with glass frit. It interfaces with
elastomeric connectors, is available in four polarizer
options and operates at the standard temperature
range of —20°C to +60°C. Applications include clock,
digital panel meter and general instrumentation.

0.45-Inch Digits (11.4 mm)

Colon for Timekeeping

Polarity and Decimal Points for DPMs
Four Polarizer Options

Glass-Frit Seal for High Reliability

Electrical Characteristics Measured at 25°C with drive voltage of 5.0 V, square wave at 32 Hz.

Characteristic Min Typ Max Units
Operating Voltage 2.8 5.0 12.0 VRMS
Saturation Voltage 2.0 2.2 2.4 VRMS
Operating Frequency Range 30 32 1000 Hz
Drive Current at 3.0 V, All Segments On 5 uA
Segment Capacitance 100 pF
Contrast Ratio 20:1
Response Times: tq, (Includes Delay Time) 70 150 ms
toff (Includes Delay Time) 100 150 ms
Operating Temperature Range (Note) —-20 60 °C
Storage Temperature Range —20 80 °C
Humidity 50/60 °C/RH
Life Time 50k hrs
DC Drive Component Allowable 50 mV
Note

Display may be operated beyond these limits for short periods of time.
Extended periods of operation at high temperatures and humidities
cause polarizer degradation resulting in reduced contrast. Higher oper-
ating temperature is available. Consult factory.

Voltage Characteristics

100

Ta=25°C
. 80
|
&
2 60
: I
%
0n
w
o
2 4
o
[
o
o
) /
0
[ 1.0 2.0 3.0 4.0 5.0

APPLIED VOLTAGE — Vs

Response Time

200

Ta 25°C

150

toff
100

TIME — ms

2

50

\ ton

01.0 2.0 3.0 4.0 5.0 6.0 7.0

APPLIED VOLTAGE — Vims
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FLB3511X1

Package Outline
Pin Assignments

Package Outline

033 D 1.885 (47.879) .048 (1.219)—=|  |=—
(.838) 4-‘ }=—.008 (0.203)
— F.oaz (0.813) 033 (-535)‘, ~ ,008 (0.203) —=] f=—
AAAANAAANAANANANANNAAAAAARARAAR |
et b rr et errrtrrnerrtttrrtrrnrcrre bbby
UlluuuuUUULUU Uy U U Y -
30 —_ — S 1 | X
~ // \\
1 2 3
.700
T N2/ N—/ N—/ (17.780) MIN.
VIEWING
N O ] I AREA 900
(11.430) —E= D> e D> e > e B (22.860)
o O
1.200
) O ZoN\J O 2N\ Z \ (30.480)
DEC DEC / / DEC
1 2 3
.375 H \\ — JE— PR // Y L]
(9.525) / / ]
b v
I .150
.255 (6.477) (3.810)
Fe—————————1.800 (45.720) MIN. VIEWING AREA
.125 MAX.
2.000 (50.800) (3.125)
Note
All dimensions in inches bold and millimeters (parentheses).
Pin Assignments
1 Segment D3 7 Segment Eg 13 Segment Fp 19 Segment C 25 Decimal 1
2 Segment C3 8 Decimal 3 14 Segment Gy 20 Segment B4 26 Half Digit
3 Segment B3 9 Segment Dy 15 Segment Ep 21 Segment A 27 Minus
4 Segment A4 10 Segment Co 16 Colon P 22 Segment F4 28 Plus
5 Segment F3 11 Segment By 17 Decimal 2 23 Segment G¢ 29 BT

6 Segment G3

12 Segment Ay

18 Segment D

24 Segment E

30 Backplane



Ordering Information
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FLB3511X1

Ordering Information

Device Type
FLB3511A1
FLB3511B1
FLB3511C1
FLB3511D1

Connectors

Polarizer Option
Non-Polarized
Transflective
Reflective (smooth)
Transmissive

Display interfaces with elastomeric connectors.

See page 6-42 for elastomeric connector suppliers.

Drivers

See page 6-43 for available drivers.
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FLB3513X1
FLB3513X2

General Description

The FLB3513X1 and FLB3513X2 are liquid crystal
displays that are hermetically sealed with glass frit.
They are available in pinned or elastomeric connector
configurations, offer four polarizer options and operate
at the standard temperature range of —20°C to
+60°C. Applications include clock, digital panel meter
and general instrumentation.

0.5-Inch Digits (13 mm)

Decimal Points for DPMs

Colon for Timekeeping

Four Polarizer Options

Glass-Frit Seal for High Reliability

Electrical Characteristics Measured at 25°C with drive voltage of 5.0 V, square wave at 32 Hz.

Characteristic Min Typ Max Units
Operating Voltage 2.8 5.0 12 \"
Saturation Voitage 2.0 2.2 2.4 \
Operating Frequency Range 30 32 1000 Hz
Drive Current at 3.0 V, All Segments On 5.0 uA
Viewing Angle 45 degrees
Contrast Ratio 20:1
Response Times: to, (Includes Delay Time) 70 150 ms

tosf (Includes Delay Time) 100 150 ms
Operating Temperature Range (Note) -20 60 °C
Storage Temperature Range -20 80 °C
Humidity 50/60 °C/RH
Life Time 50K hrs
Note

Higher operating temperature is available. Consult the factory for
details.

Voitage Characteristics

100

Tp=25°C
80

1]
1]
|

20

OPTICAL RESPONSE — %

0
[] 1.0 2.0 3.0 4.0 5.0
APPLIED VOLTAGE — Vims

Response Time

200

Ta=25°C

150

tott

TIME — ms

I~

50

%% 20 35 a8 50 65 7.0
APPLIED VOLTAGE — Vym,
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FLB3513X1
FLB3513X2

Package Outline

Package Outline

FLB3513X1 (Elastomer connection)

1.900 +.003 | .008 +.002

——
ve0 +.002 1vP (48.260 +.076) .OOS(:YZI;)MAX (.203 +.051) - __(% zgg?)
- l"— (1.524 +.064) l l‘“‘ 150 +.004
FAFAFAFAIFATArAFACACACACACA A AT hl [} (;0;189:1'%42) m ‘_(3'8‘0 =10
0.350 o] sl bg b Lo RS l?l’ ] H i ? 2(?3:(,‘)’( B _L
(8.89) * !
(.31.8?) T
T .030 (.762) TYP
ALL
3 500 Lo MIN AROUND
(1':5700) (17.780) Xl:éllAlNG (2:';20)
l ———><D 1.200
I (30.480)
|
mMiri r'1r-|r1r*|r1r1r1r1r1r1r1r1r1r1r1rhr1r1 e
oo | Lafa) lof Ll Isi s} 17] Lol o] bl ol hal bl b hs) hed Lo el hof b TReaR
(5.080) > f— r,‘ 5 »
e RS o ol - .
“ &% ™~ | SuReace
1.800 (45.720) m
MIN VIEWING AREA 048 +.004
(:6?0%) (1.219 +.102) i ~ 106 MAX
2,025 (51.435) (2641)
MAX INCLUDING SEAL
Pin Assignments
1 Backplane 9 Segment E 17 Segment E3 25 Segment Ap 33 NC
2Y 10 Segment D4 18 Segment D3 26 Segment Fo 34 NC
3H 11 Segment G 19 Segment C3 27 Segment Go 35 NC
4 Decimal Point 12 Decimal Point 3 20 Segment B3 28 Colon P 36 NC
5 NC 13 Segment Ep 21 Segment Az 29 Segment B4 37 NC
6 NC 14 Segment Do 22 Segment F3 30 Segment A4 38 Z
7 NC 15 Segment Cp 23 Segment Gg 31 Segment F4 39 X
8 Decimal Point 2 16 Decimal Point 4 24 Segment Bo 32 Segment G4 40 Blank



Pin Assignments
Ordering Information
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FLB3513X1
FLB3513X2

FLB3513X2 (Pin connection)

1.900 +.003
(48.260 +.076) 005 TYP MAX ] - (ggg f-ggf)
¢ 060 +.002 TYP tian 048 +.004 _ < o
i * K + .
(1.524 +.051) (1.219 +.102)
I 030 [T S——
lod bl Lzl Ll ol bl bl | 2s0wax N (N | E—
?é:’::) CaCIJCICaCILIcI LI LI J - (6.350) AROUND | A
.150 ___L a1
3.81) T 41 H
3 .rI)o 700 MIN
(12700 TI0 VIEWING
rep (17780 pgeq

(22.860) (30.480)  (33.020)

<

M {1:'1'{";r'ir1 I";l"l rﬁr]rﬂr;rlrr:‘ ;‘T"E“ [ >
200 Lifiiz] sf Lad Is sl Lol La] Lol ol lod bl b lod el bl b il oo o]
(5.080)  |__Li
.100 . 5 _.] L FRON
s [ 040 TP ™ POLANZE;/
aoe 1.650 }
(41.910) AcT HlF
1.800 (45.720) sunncs\ I
MIN VIEWING AREA >
2.000 _Y v
(50.800) 450 +.008
2.025 (51.435) (3.810 £.102)
MAX INCLUDING SEAL 160 +.010
(4.064 +.254)
Notes

All dimensions in inches bold and millimeters (parentheses)

Ordering Information

Elastomeric
Connector Connector Polarizer
Configuration Pins Option
FLB3513A1 FLB3513A2 Non-polarized
FLB3513B1 FLB3513B2 Transflective
FLB3513C1 FLB3513C2 Reflective
(smooth)
FLB3513D1 FLB3513D2 Transmissive

Connectors

Display is available in pinned or elastomeric configura-
tion.

See page 6-42 for elastomeric connector suppliers.

Drivers
See page 6-43 for available drivers.
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312-Digit Clock and
Instrument Display

Optoelectronic Products

FLB3513X3
FLB3513X4

General Description

The FLB3513X3 and FLB3513X4 are liquid crystal
displays that are hermetically sealed with glass frit.
They are available in pinned or elastomeric connector
configurations, offer four polarizer options and operate
at the standard temperature range of —20°C to
+60°C. Applications include clock, digital panel meter
and general instrumentation.

0.5-Inch Digits (13 mm)

Decimal Points for DPMs

Colon for Timekeeping

Four Polarizer Options

Glass-Frit Seal for High Reliability

Electrical Characteristics Measured at 25°C with drive voltage of 6.0 V, square wave at 32 Hz.

Characteristic Min Typ Max Units
Oerating Voltage 2.8 5.0 12 \'
Saturation Voltage 2.0 2.2 2.4 Vv
Operating Frequency Range 30 32 1000 Hz
Drive Current at 3.0 V, All Segments On 5.0 uA
Viewing Angle 45 degrees
Contrast Ratio 20:1
Response Times: to, (Includes Delay Time) 70 150 ms

toff (Includes Delay Time) 100 150 ms
Operating Temperature Range (Note) —-20 60 °C
Storage Temperature Range -20 80 °C
Humidity 50/60 °C/RH
Life Time 50k hrs
Note

Higher operating temperature is available. Consult the factory for
details.

Voltage Characteristics
100

Ta=25°C

80

60

I
j
L]

/

0 1.0 2.0 3.0 4.0 5.0

OPTICAL RESPONSE — %

APPLIED VOLTAGE — Vims

Response Time
200

Ta=25°C

150

tott

100 —

TIME — ms

50

01.0 20 3.0 4.0 5.0 6.0 7.0

APPLIED VOLTAGE — Vym,
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Package Outline

FLB3513X3
FLB3513X4

FLB3513X3 Elastomer Connection

(:é?ga t—;'Vrl')‘;:;) { 005 Tvp Max 008 £.002 le—
127) (.203 +.051) ] 008 +.002
— I__Aoeo +.002 TYP (203 +.051)
(1524 +.051) ¢ "'_ .150 *.004
* FATArAFATATAr AT A P A r A e e rary r‘\T ) 1048 =.004 § Gstoxi0)
:::g; ‘?_ ta td 'Eﬁ hﬂ H LacJ Lo !31} : 4 ] g '2(?3'5‘:))( EEERHE
[ ' A/
(3.81)
l@f z 1 [ .030(.762) TYP
3 ALL
l f.’, + oo
L (30.480)
]
~F1I" 0 T T I e W T e M e M e W M e B | r'|r1r'|rhr1 i
200 Liflla 1ol lallsl L] 17l {o} lof ol bl ol hol b hel hel bl bel hof & [~~~ rean
(0800 L o P - A POLARIZER
Goo | [T o0 e _’[ T FRONT
(1.016) POLARIZER
wisto ——L L Chae
. 1.800 (45.720) 4/
MIN VIEWING AREA
(520'%) (;‘.)2‘189 tt‘%;) I il 104 MAX
2.025 (51.435) " (2.641)
MAX INCLUDING SEAL
Note
All dimensions in inches bold and millimeters (parentheses)
Pin Assignments
1 Backplane 9 Segment E4 17 Segment E3 25 Segment Ay 33 NC
2Y 10 Segment D4 18 Segment D3 26 Segment Fp 34 NC
3 H 11 Segment C; 19 Segment C3 27 Segment Go 35 NC
4 Decimal Point 1 12 Decimal Point 3 20 Segment B3 28 Segment P 36 NC
5 NC 13 Segment Ep 21 Segment A3 29 Segment B4 37 NC
6 NC 14 Segment Do 22 Segment F3 30 Segment A4 38 Z
7 NC 15 Segment Cy 23 Segment G3 31 Segment F4 39 X
8 Decimal Point 2 16 Decimal Point 4 24 Segment By 32 Segment G4 40 NC
Ordering Information Connectors

Elastomeric
Connector
Configuration
FLB3513A3
FLB3513B3
FLB3513C3

FLB3513D3

Connector
Pins
FLB3513A4
FLB3513B4
FLB3513C4

FLB3513D4

Polarizer
Option
Non-Polarized
Transflective
Reflective
(smooth)
Transmissive

Display is available in pinned or elastomeric configura-
tion.
See page 6-42 for elastomeric connector suppliers.

Drivers
See page 6-43 for available drivers.
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FLB3513X3
FLB3513X4

Pin Assignments
Ordering Information

FLB3513X4 (Pin Connection)

1.900 +.003

(48.260 +.076) { 005 Tve max >l e oo
127
.060 +.002 TYP (zn .048 +.004 <
(1.524 +.051) (1.219 +.102)
.030 —
TATATAFATATArITA I T TArATArA A AT r T (762) M
[ l,d hg I3l Lo | 4 Lol | g e 250 MAX Tyea (- A
0.350 b g e o] ] 24 23 6,350 R
(565 (6.350) ROUND
y i
150 _ i
i @381 1 L
BT x J !
Al z
- ﬂl o] so0 L ww
(12700 7% viEwinG
%: Ho‘ & Rer (17780 pgep
D .900 1.200 1.300
I Q (22.860) (30.480) (33.020)
] —> REAR
POLARIZER
\ER A r'} Frrirm n A g E'w &
[z} lsl a] Is] e} 171 la] o] hol hisl ha) o] hd hel hel irl bal bl bo
(5. oao)__]__,, r,l ‘(J
L 5 .;} L FRONT
e. 540) ™ ( 1004“:5) TP nl POLARIZER
o 1.650 * I
(41.910) CONTACT
1.800 (45.720) SURFACE\ -
MIN VIEWING AREA > )
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4-Digit Tape-Stereo-
Radio-Clock Display

Optoelectronic Products
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FLB4010X1

General Description

The FLB4010X1 is a liquid crystal display that is
hermetically sealed with glass frit. It interfaces with
elastomeric connectors, is available in four polarizer
options and operates at the standard temperature
range of —20°C to +60°C. The FLB4010X1 is intend-
ed for auto radio/stereo cassette player applications.

0.4-Inch Digits (10 mm)

Decimal Points

Colons for Time Display

Digital Readout for Frequency and Time Display
AM-PM Time Indicators

Dolby™ Symbol (Note 1)

AM-FM Radio Mode Indicators

Stereo Mode Indicator

Tape Mode Indicator

Forward-Reverse Tape Direction Indicator
Glass-Frit Seal for High Reliability

Electrical Characteristics Measured at 25°C with drive voltage of 5.0 V, square wave at 32 Hz.

Characteristic Min Typ Max Units
Operating Voltage 2.8 5.0 12.0 Vims
Saturation Voltage 2.0 2.2 2.4 Vims
Operating Frequency Range 30 32 1000 Hz
Drive Current at 3.0 V, All Segments On 100 uA
Segment Capacitance 3.0 pF
Contrast Ratio 20:1
Response Times: tg, (Includes Delay Time) 70 150 ms
toff (Includes Delay Time) 100 150 ms
Operating Temperature Range (Note) -20 60 °C
Storage Temperature Range —20 80 °C
Humidity 50/60 °C/RH
Life Time 50k hrs
DC Drive Component Allowable 50 mV

Note

Display may be operated beyond these limits for short periods of time.
Extended periods of operation at high temperatures and humidities
cause polarizer degradation resulting in reduced contrast. Higher oper-
ating temperature is available. Contact factory.

Voltage Characteristics
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0
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APPLIED VOLTAGE — Vs
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FLB4010X1

Package Outline
Pin Assignments

Package Outline

2.700 .008

o™ s M(::‘i:)wma AREA o iﬁ r‘(é;z:é))
OO0 ]
_____ ]
(16‘.‘;30) STE@E@ B D g@ D g DCAQ DI (1.:5556) #1901 (16516
<1QOr> [I§ E]w!D jgzgz(}gan Al e
“ 1 OOIOOOOOOTOINIOOTOIaF |
oo L (210 (G080 G0 R o0y

Dolby and the double-D symbol are trademarks of Dolby
Laboratories. Permission for their use must be obtained from Dolby
Laboratories.

All polarizers are the same size.

All dimensions in inches bold and millimeters (parentheses).
Decimal Points and colons (P) are the same width as segment
widths.

Seal shall not exceed width of back glass.

Pin Assignments

1 Backplane 10 Segment Dy 19 Segment C4 28 Segment G4 37 Segment Gy
2 q 1 Segment Cy 20 AM 29 Segment B3 38 Segment B¢
3QO0 12 Decimal Point 2 21 NC 30 Segment Ag 39 Segment A,
4D 13 Segment Eo 22 PM 31 Segment Fg3 40 Segment Fq
5 Segment E 14 Segment D3 23 FM 32 Segment Gg 41 Segment G
6 Segment D4 15 Segment C3 24 Dolby 33 Colon P 42 Stereo

7 Segment Cq 16 Decimal Point 3 25 Segment By 34 Segment By

8 Decimal Point 1 17 Segment E4 26 Segment Ay 35 Segment Ay

9 Segment Ep 18 Segment Dy 27 Segment Fy 36 Segment Fo

Ordering Information Connectors

Display interfaces with elastomeric connectors.
See page 6-42 for elastomeric connector suppliers.

Device Type
FLB4010A1
FLB4010B1
FLB4010C1
FLB4010D1

Polarizer Option
Non-Polarized
Transflective
Reflective (smooth)
Transmissive

Drivers
See page 6-43 for available drivers.



4-Digit Large-Area
Clock /DPM Display

Optoelectronic Products
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FLB4013X1
FLB4013X2

General Description

The FLB4013X1 and FLB4013X2 are liquid crystal
displays that are hermetically sealed with glass frit.
They are available in pinned or elastomeric connector
configurations, offer four polarizer options and operate
at the standard temperature range of —20°C to
+60°C. Applications include clock, digital panel meter
and general instrumentation.

0.5-Inch Digits (13 mm)

Decimal Points for DPMs

Color for Timekeeping

Four Polarizer Options

Glass-Frit Seal for High Reliability

Electrical Characteristics Measured at 25°C with drive voltage of 5.0 V, square wave at 32 Hz.

Characteristic Min Typ Max Units
Operating Voltage 2.8 50 12 \'
Saturation Voltage 2.0 2.2 2.4 \
Operating Frequency Range 30 32 1000 Hz
Drive Current at 3.0 V, All Segments On 5.0 uA
Viewing Angle 45 degrees
Contrast Ratio 20:1
Response Times: to, (Includes Delay Time) 70 150 ms

toft (Includes Delay Time) 100 150 ms
Operating Temperature Range (Note) —20 60 °C
Storage Temperature Range —20 80 °C
Humidity 50/60 °C/RH
Life Time 50k hrs
Note

Higher operating temperature is available. Consuit the factory for
details.

Voltage Characteristics
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Iy
/
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1
100 lott___
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FLB4013X1
FLB4013X2

Package Outline
Pin Assignments

FLB4013X1 (Elastomer Connection)

(o (Ja?e%) .005 MAX
(.127)
7 (1524 = 057 I‘—_(ﬁ:&;ﬁﬁ) —I 008 + T3 (203 + 081
! TAFAFIrArararIrarar rﬂrw r’l R r'll (208 *'05"'_|:_t_ 150 + .004
350 % ‘EJ bogl b7 loel o] 1] Lsol bl st bg g ké ké kg 4 13 nl?g ) (623!},%) 048 4 008 |4 L__¥ (2810 x.102)
(8.890) ( (1..219 ;:107) |
20 | oo t
(15.240) : —
T =
T 1020
2 o0 asen | T
(12.700) (22.860) a R%‘IJLND
] l :
5 ) B
2
| [~—_ REAR
AT r I rAarh A r i rr A e 0.700 POLARIZER
Talf12] tal lal {5t el 171 18] 1ol hol Jidl hal hal hal hsl hel b7 hal hel kd (17.780) FRONT
LAbdbdldldiladydLliplataotlatllllilLdbiodljed e MIN POLARIZER CONTACT
o gl L Jem] LD e oo
(2.540) 6.604) L
.048 +.004
200 +. bl
(5.080 > 1.600 (40.640) (1.219 +.107) e .1(? 6r:)x
1.800 (45.720)
MIN VIEWING AREA
- 2.000 (50.800)
2.025 (51.435)
MAX INCLUDING SEAL
Note
All dimensions in inches bold and mlllrmolers (paremheses)
Pin Assignments
1 Backplane BP 9 Segment Eo 17 Segment E4 25 Segment A3 33 NC
2 NC 10 Segment Dy 18 Segment D4 26 Segment Fg3 34 Segment B4
3 NC 11 Segment Co 19 Segment Cy4 27 Segment G3 35 Segment A,
4 NC 12 Decimal Point 2 20 Segment B4 28 Colon P 36 Segment F
5 Segment E 13 Segment E3 21 Segment A4 29 Segment By 37 Segment G
6 Segment D4 14 Segment D3 22 Segment F4 30 Segment Ay 38 NC
7 Segment C4 15 Segment C3 23 Segment G4 31 Segment Fp 39 NC
8 Decimal Point 1 16 Decimal Point 3 24 Segment B3 40 NC

32 Segment Gy
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Pin Assignments
(Cont’d)
Ordering Information

FLB4013X1
FLB4013X2

FLB4013X2 (Pin Connection)

.020 1.900

< ]
(508 > (48.260) .005 MAX
060 .002 040 +.002 (.127)
— 060 . 040 +,
1 (1.524 +.051) ™ (1016 +.081) l
A ? r-ug-ni--urwr-nrﬁr-'rﬂr ‘--ir-ni--lrﬂ 1r-|r'|r‘|r-1r1'\
gl ol Ll f
(a.a:;:» 15 Lﬂ' [ I'?ﬂ o8 C5 3% 'E‘J bd bt éd ELJ: j §|' k 24 Eg kg (5350)
600 150 /
(15.240) (3.810)
3] . T
500
| (12.700)
71
2 3 I
\ B
:“H’" ;“““H"”"”‘I:"H"Ir'llr']rﬁr'lr'lr'\r‘lr'lﬁrﬂ [ 700
7.
o]l o b e} 7 o}t b b b bl b ] 7
100 260 VIEWING
com " —> (6.604) L—— —45" -—— AREA
.200
(5.080 | [ 1.600 (40.640)
1.800 (45.720)
B " MIN VIEWING AREA
< 2.000 (50.800)
o 2.025 (51.435)
MAX INCLUDING SEAL

Note
All dimensions in inches bold and millimeters (parentheses).

Ordering Information

Elastomeric
Connector Connector Polarizer
Configuration Pins Option
FLB4013A1 FLB4013A2 Non-polarized
FLB4013B1 FLB4013B2 Transflective
FLB4013C1 FLB4013C2 Reflective
(smooth)
FLB4013D1 FLB4013D2 Transmissive
Connectors

Display is available in pinned or elastomeric configura-

tion.

See page 6-42 for elastomeric connector suppliers.

Drivers

See page 6-43 for available drivers.

.160

(4.084)

TYP

[Tos

.900
(22.860)

1
(33.020)

UL

U

-200 +.010
(5.080 +.254)

REAR
|/ POLARIZER
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4-Digit Large-Area
Clock/DPM Display

Optoelectronic Products

FLB4018X1
FLB4018X2

General Description

The FLB4018X1 and FLB4018X2 are liquid crystal
displays that are hermetically sealed with glass frit.
They are available in pinned or elastomeric connector
configurations, offer four polarizer options and operate
at the standard temperature range of —20°C to
+60°C. Applications include clock, digital panel meter
and general instrumentation.

0.7-Inch Digits (18 mm)

Decimal Points for DPMs

Colon for Timekeeping

Four Polarizer Options

Glass-Frit Seal for High Reliability

Electrical Characteristics Measured at 25°C with drive voltage of 5.0 V, square wave at 32 Hz.

Characteristic Min Typ Max Units
Operating Voltage 2.8 5.0 12 v
Saturation Voltage 2.0 2.2 2.4 \'
DC Drive Component Allowable 50 mV
Operating Frequency Range 30 32 1000 Hz
Drive Current at 3.0 V, All Segments On 10 uA
Viewing Angle 45 degrees
Contrast Ratio 20:1
Response Times: tq, (Includes Delay Time) 70 150 ms

toff (Includes Delay Time) 100 150 ms
Operating Temperature Range (Note) —-20 60 °C
Storage Temperature Range —-20 80 °C
Humidity 50/60 °C/RH
Life Time 50k hrs
Note

Higher operating temperature is available. Consult the factory for
details.

Voltage Characteristics
100
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Package Outline FLB4018X1
Pin Assignments FLB4018X2

FLB4018X1 (Elastomer Connection)

.395 +.003 1.900 +.003

(10.033 +.076) (48.260 +.076) .040 +.002
L . 0.060 +0.002  (1.016 *.051) .008 +£.002 .008 +.002
al I‘(1,524 £.051) TYP (203 +.051) (203 +.051)
TYP =~ Lo
«oJHOONONON0000000000 060 +.004 7] ‘
- .150 +.004
— — — ] (1.524 +.102) _r_»A*—(a.sw + 102) i
1.200 _! I 1.500 { ‘
(30.480) 700 | 88100 T .020 MAX
= . I (17.780) ALL AROUND
<D 0.900 (.508)
E] (22.860)
| Lo
.750 AREA (30.480)
(19.050) |2 3 1]
L= «400 ~~~—_REAR
Oonuonoonooooooogoan: || eron ||| | PoLamzes
T T POLARIZER
-150 350 | 5 J .
(3.810) (8.890) TYP L
325 2.100 .129 MAX
®.258 1 (53.340) @.277) ™ 060 +.004
0.150 _J| MIN VIEWING AREA 2.450 _ T = (1524 +.102)
(3.810) (62.230)
2.750
(69.850)
MAX INCLUDING SEAL 2.830
(71.882)
Note .
All dimensions in inches bold and millimeters (parentheses). :
Pin Assignments |
1 Backplane BP 9 Segment E, 17 Segment E, 25 Segment Az 33 NC
2 NC 10 Segment Dy 18 Segment Dy 26 Segment F3 34 Segment B,
3 NC 11 Segment Co 19 Segment Cy4 27 Segment Gg 35 Segment A
4 NC 12 Decimal Point 2 20 Segment By 28 Colon P 36 Segment F4
6§ Segment E 13 Segment E3 21 Segment A4 29 Segment B, 37 Segment G4
6 Segment D4 14 Segment D3 22 Segment Fy 30 Segment A, 38 NC
7 Segment C, 15 Segment C3 23 Segment G4 31 Segment Fp 39 NC
8 Decimal Point 1 16 Decimal Point 3 24 Segment B3 32 Segment Gp 40 NC
Ordering Information
Eilastomeric Connectors
Connector Connector Polarizer Display is available in pinned or elastomeric configura-
Configuration Pins Option tion.
FLB4018A1 FLB4018A2 Non-polarized See page 6-42 for elastomeric connector suppliers.
FLB4018B1 FLB4018B2 Transflective
FLB4018C1 FLB4018C2 Reflective Drivers
(smooth) See page 6-43 for available drivers.
FLB4018D1 FLB4018D2 Transmissive
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Pin Assignments FLB4018X1
FLB4018X2

FLB4018X2 (Pin Connection)

.395 +.003 1.900 +.003
(10.033 +.076) (48.260 +.076) .040 +.002
L 0.060 £0.002 (1.016 +.051)
™ = (524 =051 TYP
| TYP > f —_—
ElalelelelalalElalaiaialalalalnlnialals] REAR
ol HUHU OGN0 00000002 YU poranizen
T - FRONT
1.200 1.500  POLARIZER ™~ ~| | |*

1
700 | (38:100)

(30.480) A
,.e [F] "' (17.780) doo 1.600
- e D> ), (22.860) (40.640)
PO e )
IEWING
750 L__ _4 ol AREA

(19.050) 1 R R
.400 |
BERRBREREREERIERE (10, Je0) H
1 J —
.150 .350 5°
(3.810) (8.890) e [T LJ— -200
.325 . i 2.100 (5.080)
(©.255) 7] (53.340)
0.150 | MIN VIEWING AREA 2.450
(3.810) (62.230)
v‘ 2.750
f (69.850)
MAX INCLUDING SEAL 2.830
(71.882)

Note
All dimensions in inches bold and millimeters (parentheses).



8-Character, 14-Segment
Alphanumeric Display

Optoelectronic Products
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FLB8009X1

General Description

The FLB8009X1 is a liquid crystal display that is
hermetically sealed with glass frit. It interfaces with
elastomeric connectors, is available in four polarizer
options and operates at the standard temperature
range of —20°C to +60°C. The 14-segment alphanu-
meric format is capable of displaying the alpha set,
digits O through 9 and many of the special ASCII
symbols. This display is suitable for general applica-
tions requiring alphanumeric capability.

0.35-Inch Characters (9 mm)
Decimal Points

14-Segment Alphanumeric Format
Glass-Frit Seal for High Reliability

Electrical Characteristics Measured at 25°C with drive voltage of 5.0 V, square wave at 32 Hz.

Characteristic Min Typ Max Units
Operating Voltage 2.8 5.0 12 Vv
Saturation Voltage 2.0 2.2 24 \"
Operating Frequency Range 30 32 1000 Hz
Drive Current at 3.0 V, All Segments On 10 uA
Viewing Angle 45 degrees
Contrast Ratio 20:1
Response Times: tq, (Includes Delay Time) 70 150 ms

tost (Includes Delay Time) 100 150 ms
Operating Temperature Range (Note) —20 60 °C
Storage Temperature Range —20 80 °C
Humidity 50/60 °C/RH
Life Time 50k hrs
Note

Higher operating temperature is available. Consult the factory for de-
tails.

Voltage Characteristics
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Package Outline
Pin Assignments
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FLB8009X1

Package Outline

MAX INCLUDING SEAL

3.030 (76,708)

s NG
T_(BYSQZ) ‘ .J.\%

433
(10.998) .256
(6.502)

085 (2.159)

3.000 (76,200)

| ATTYTYITTY ATTYIIYTIY
P _,”4_‘023 TP
) (0.584)
023 TYP
(0.584)

A
.040 DIA
(1.016)

(3.658]

.050 (1.270) ——

4046 (1.168)—

Note

f—

2.900 (73,660)
MIN VIEWING AREA
.023 x128 SPACES = 2.944

{¢—————————(.584) X 128 SPACES = (74.752)
NON-CUMULATIVE

2.838 (72.085)

All dimensions in inches bold and millimeters (parentheses)

Pin Assignments

1 Backplane 27
2 Segment E; 28
3 Segment R4 29
4 Segment P 30
5 Segment D4 31
6 Segment N4 32
7 Segment C4 33
8 Segment M, 34
9 Decimal Point 1 35
10 Segment Eo 36
11 Segment Ry 37
12 Segment Py 38
13 Segment Dy 39
14 Segment Np 40
15 Segment C, 41
16 Segment My 42
17 Decimal Point 3 43
18 Segment E3 44
19 Segment R3 45
20 Segment P3 46
21 Segment D3 47
22 Segment N3 48
23 Segment C3 49
24 Segment M3 50
25. Decimal Point 5 51
26 Segment E4 52

Segment Ry
Segment Py
Segment D4
Segment Ny
Segment Cy4
Segment My
Decimal Point 7
Segment Eg
Segment Rg
Segment Pg
Segment Dg
Segment Ng
Segment Cg
Segment Mg
Decimal Point 9
Segment Eg
Segment Rg
Segment Pg
Segment Dg
Segment Ng
Segment Cg
Segment Mg
Decimal Point 11
Segment E7
Segment R7
Segment P7

Segment D7
Segment N7
Segment C7
Segment M7
Decimal Point 13
Segment Eg
Segment Rg
Segment Pg
Segment Dg
Segment Ng
Segment Cg
Segment Mg
Decimal Point 15
Decimal Point 16
Segment Bg
Segment Kg
Segment Jg
Segment Ag
Segment Hg
Segment Fg
Segment Gg
Decimal Point 14
Segment B7
Segment Ky
Segment J7
Segment A7

.006

(.152)
TP

Segment Hy
Segment F7
Segment Gy
Decimal Point 12
Segment Bg
Segment Kg
Segment Jg
Segment Ag
Segment Hg
Segment Fg
Segment Gg
Decimal Point 10
Segment Bg
Segment Kg
Segment Jg
Segment Ag
Segment Hg
Segment Fg
Segment Gg
Decimal Point 8
Segment By
100 Segment K4
101 Segment Ju
102 Segment A4
103 Segment Hy
104 Segment Fy4

—
030 050
(.762) TYP 003 TYP _ ryp
v 7/ (078) ¢ (1.270)
T h O"fT

254 354
(6.452) (8.992)

L
l"(éﬁ ) _,I 040 DIA

125
i 008 + .002
MAX 1008 + .
contact___| || (208 051)
SURFACE T~
A
66
1} ses(14.376 _1£
SN 866 66 (2540)
VIEWING (21.996) (16.916)
AREA
_"T .150 _L
o w 1030 (762)
.048 +.004 _| MAX ALL
005 MAX (1.219 + .102) ]| AROUND
(.127) : .048 + .004
(1219 £ 102)

(.102) TYP

105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

Segment G4
Decimal Point 6
Segment B3
Segment K3
Segment Jg
Segment Az
Segment Hg
Segment F3
Segment G3
Decimal Point 4
Segment By
Segment Ky
Segment Jo
Segment Ao
Segment Hy
Segment Fy
Segment Gy
Decimal Point 2
Segment B
Segment K4
Segment J4
Segment A4
Segment H4
Segment F4
Segment G4
Backplane
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FLB8009X1

Ordering Information

Device Type Polarizer Option
FLB8009A 1 Non-Polarized
FLB8009B 1 Transflective
FLB8009C 1 Reflective (smooth)
FLB8009D1 Transmissive
Connectors

Display interfaces with elastomeric connectors.

See page 6-42 for elastomeric connector suppliers.

Drivers
See page 6-43 for available drivers.
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Fairchild Watch
Displays

Optoelectronic Products

General Description

Fairchild watch displays are liquid crystal displays
that are hermetically sealed with glass frit. They
interface with elastomeric connectors and operate at
the standard temperature range of —20°C to +60°C.
Packages and pin assignments appear on the follow-
ing pages.

Electrical Characteristics Measured at 25°C with drive voltage of 3.0 V, square wave at 32 Hz.

Characteristic Min Typ Max Units
Operating Voltage 2.8 3.0 6.0 \'
Saturation Voltage 2.0 2.2 2.4 v
Operating Frequency Range 30 1000 Hz
Drive Current at 3.0 V, All Segments On 1.0 uA
Viewing Angle 45 degrees
Contrast Ratio 20:1
Response Times: tq, 100 150 ms

toff 80 150 ms
Operating Temperature Range —-20 55 °C
Storage Temperature Range -20 65 °C
Humidity 50/60 °C/RH
Life Time 50k hrs
Voltage Characteristics Response Time

100 200
Ta=25°C Ta=25°C

i
L]

[ 1.0 20 3.0 4.0 5.0

OPTICAL RESPONSE — %

APPLIED VOLTAGE — Vims

Connectors

All Fairchild watch displays interface with elastomeric
connectors.

See page 6-42 for elastomeric connector suppliers.
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Fairchild Watch o FLB350401
Displays

Optoelectronic Products

Package Outline

————————————— 590 (14.986) ————————— | .008 (.203) —» -<-ﬁ lee- .008 (.203)
.060 (1.524) ~¢-l<— .470 (11.938) MIN VIEWING AREA — .‘ He— 020 (.508)
rrrr ry sy ey ey r e e A ’_'L
ERERSRRRERERERURURRRERUREEIN ‘ |
1
- 354
f T (8.992)
.160 215 276
44060 | [— (5.461) MIN (7.010)
VIEWING
‘ AREA
1095 (2.43) A 116
.070 (1.778)
* L L [ J- .039 (.991)
|<—.oza(.534) / / 028(711) —»] et A
.080 (2.032)
.056 (2.046) MAX —>| e ;
.098 (2.489) —» .418 (10.617) ——————»'
Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Pin Assignments
1 Backplane 6 Colons 11 Segment D3 16 Segment Gg3 21 Segment B
2 Half Digit 7 Segment Ej 12 Segment C3 17 Segment B, 22 Segment A4
3 Segment E; 8 Segment Dy 13 Segment B3 18 Segment Ay 23 Segment F,
4 Segment D4 9 Segment Cy 14 Segment Ag 19 Segment Fp 24 Segment G4

5 Segment C 10 Segment E3 15 SegmentF3 20 Segment Gy
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Optoelectronic Products
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FLB350407

Package Outline

.603 MAX INCLUDING SEAL

e R
(15.316) POLARIZER
590 + .005 THICKNESS
O — —_
0915 (14.986 = .127) (-gg i »3‘3)
(2.324) \ .4%0 MIN VIEWING AREA " ’
I — (122.446) > 030
\ .448 / (762) ] || |
(11.379) i
078 y. BELL
(1.981) ™ ALARM ARMED 020 MAX (.508)
28 15 ALL AROUND
TATTTT 7 F1 T T Ty T [ A TL
4w ea s b Ll pa Lo Lyl 1
, | f
e . Y
1060
0 g | {1529 pysMiN
150 H . 276 + .005
3.810) V'E“('S":é 1’)‘“5‘ (7.010 = 127)
} l 0 060 ’ .354 + .005
N[OV N D (1.524) (8.992 + .127)
A N 7
1102 -
(2.591) \----n rrimnn eI prin
Y SRRV RYRY Y NN YRS Y I L]
[ |1 14
039
015 = .002 023 + .002 040 | 1o (991)
(381 = .051) (584 = .051) PM 028 = 004 020 + 008
(711 = .102) (508 = .102)

.060 = .003 _.] < .494 = .003
(1.524 = .076) (12.548 = .076)

Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)

Pin Assignments

1 Backplane

2 Segment E4
3 Segment D4
4 Segment C;
5 Segment P

6Y

7 Segment Ep
8 Segment Dy
9 Segment C,
10 Segment E3
11 Segment D3
12 Segment C3

13 Segment Gg

14 PM

15 Bell Alarm Armed
16 Segment B3

17 Segment Az

18 Segment F3

19 Segment Gy
20 Segment By
21 Segment Ay
22 Segment Fp
23 X

24 Segment B4

25 Segment A4
26 Segment F4
27 Segment G¢
28 K
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Fairchild Watch FLB350501
Displays |

Optoelectronic Products

Package Outline

«—— 808 (20.523) » .008 (.203) —»] le— .008 (.203)
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sielslniiaivininininln ] [
Ll L Ll uJ LJ L L L
24 —— —— - 13 - A h
f // N y
1 2 3 520
U DG DGG (13.208)
180 7] 420
(4572) ' - f 350 (19.688)
B ] D (8.890) MIN
VIEWING
Z D\ 2N D J AREA
\ l 10
1.47 Y _ __ *l_ 5 4 [ H ¥
G e oo nnn ‘ i
I O S O [V T O O Y O [ O \ v
|<-— 028 (.711) 2'01%59 050
BACKPLANE U L—*L-"O(ZJGM) (2.159) (1.270) |
.030(.762) — — .028(.711) i
|
063 (1.600) —»] 638 (16.205) P-DISPLAY WITH POLARIZERS (1.6232?4»an !

Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)

Pin Assignments

6 Colons

7 Segment Ep
8 Segment Do
9 Segment C,
10 Segment E3

1 Backplane
2 Half Digit

3 Segment E
4 Segment D4
5 Segment C4

11 Segment D3
12 Segment Cg3
13 Segment B3
14 Segment Ag
15 Segment F3

16 Segment G
17 Segment By
18 Segment Ay
19 Segment Fo
20 Segment Go

|
21 Segment B4 \
22 Segment A4 |
23 Segment F \
24 Segment G4 I



Fairchild Watch

Displays
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Optoelectronic Products

FLB350502

Package Outline

827 (21.006) - .008 (.203) — | lee—-{|— .008 (.203)
(1~P(;'1%) —] te——— .740 (18.796) MIN VIEWING AREA ——' 028 (.711)
—
TooLoooooocnD 4 |
2410 L g Ld Ly LJ Ld Ld Ld L] Ld d13
ﬁ e - - ~ h
1 2 3 o
8 S~ (11.684)
<> 354
200 .268
(5.080) : (6.807) MIN (8.992)
<p> VIEWING
l AREA
? D\ Z N\

127 i ! -—l' - 7.5 / | ! '
e monnnmnononnne -
O U U O O O O O O W o \ ||

|<— 028 (7.112) l’—b{‘ 122 ;098

BACKPLANE (3.099) (2.362)
.035 (.889) — L 028 (711)
087 (2.210) —] .660 (16.764) .064 (1.626)

Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)

Pin Assignments

1 Backplane
2 Half Digit

3 Segment E4
4 Segment Dy
5 Segment C4

6 Colons

7 Segment Eo
8 Segment Dy
9 Segment Cp
10 Segment E3

11 Segment D3
12 Segment Cg
13 Segment B3
14 Segment A3
15 Segment F3

16 Segment G3
17 Segment B,
18 Segment Ay
19 Segment Fy
20 Segment Go

21 Segment B4
22 Segment A4
23 Segment F4
24 Segment G4



Fairchild Watch

Displays

Optoelectronic Products

6-31

FLB350508

Package Outline

[———— .825 (20.955) MAX INCLUDING SEAL ————————»{

THICKNESS
+.004 +.102 .008 = .002
808 506 <2°'523 ~.152) (.ggg % .ggf) - (1203 % .051)
(303‘7’,—-» .709 (18.009) MIN VIEWING AREA T
’ .045(1.143) —»/
e 17 1ih
r- - - - / /": 520 *:004
u Du L/ | ¢ (13,203 +'07G>
0 I | -203
! (1.854) . 420 +.005
- = X> X K> ' MIN 8889) ] e
! ! VIEWING (10668 i)
O | AREA — :
N[ JZ N\ Z | 073
-270 | . [E] X (1.854)
@ese) ||| L I B 0 . —
“ 1 % I 14 L 1 I
OO0 O00oooomt] e B
¥ -
028 + .002 / [ .00
(711  051) (2.54) (1'9:7%):1'%2)
.030 + .002 .028 + .004
(.762 % .051) -080 (2.032) > (7111020~ [*
13 X .058 = .754 + .004
“ (19.152 + .102) .gf?f.?g;) <
(. x.

Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)

Pin Assignments

1 Backplane

2 Segment E;
3 Segment D4
4 Segment C4
5 Segment P

6Y

7 Segment Ep
8 Segment Dy
9 Segment Co
10 Segment E3
11 Segment D3
12 Segment C3

13 Segment G3
14 Alarm PM
15 Alarm AM
16 Segment B3
17 Segment Az
18 Segment F3

19 Segment Go
20 Segment By
21 Segment Ay
22 Segment Fp
23 X

24 Segment B

25 Segment A4
26 Segment F4
27 Segment G
28 K

020 MAX (.508)
ALL AROUND
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Fairchild Watch

Displays

Optoelectronic Products

FLB350601

Package Outline

808 +.004
0% —.006 - 008 +.002 5| |yl .008 + .002
(20.52 +102 (203 + .051) (1203 *+ .051)
152 709 MIN
050 _ ol | (18.009) > He 028 +.004
(1.270) ’ VIEWING AREA (711 = .102)
[} ]
000000000000 |
/ 11
r— -7
| !
T N-A N—") N—7 350 MIN + 005
8.890 y
o | F 8 [F] \ VIEWING 420 —oo7
2 <6 X X > AREA N 10668 127
¥ D\ v\ Z_ N\ 520 +003
| . +076
ko L / —»L }4——10 TYP _" ,_(13 208 203>
(3.810) k__1 — | [} 1 |k
12
DDDDDDDDDDDD ' il
L 028 + .002 TYP | ol 122 085 050 + .004
(711 % .051) (3.099) TYP (2.159) (1.270 +.102)
.030 +.002 TYP 028 +.008 | |
(762 + .051) (711 % 102)
.063 +.004 | .638 +.003 - .064 MAX
(1.600 + .102) (16.205 + .076) (1.626)

Notes

Ali dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)

Pin Assignments

1 Backplane
2 Segment H
3 Segment E
4 Segment D4
5 Segment C4

6 Period

7 Segment Ep
8 Segment Do
9 Segment Co
10 Segment E3

11 Segment D3
12 Segment C3
13 Segment B3
14 Segment Ag
15 Segment F3

16 Segment G3
17 Segment By
18 Segment Ay
19 Segment Fy
20 Segment Go

21 Segment B4
22 Segment A
23 Segment F4
24 Segment G4



Fairchild Watch
Displays

Optoelectronic Products
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FLB350701

Package Outline

910 (23.114) - .008 (.203) —{ |—>| |««——.008 (.203)
(1-035;)—» I-— .800 (20.320) MIN VIEWING AnEA—»’ > .028 (.711)
Tirir e a e inini e il
24 L L L Ud L L Ld LD bd L L) s —
A // - - ~ —‘_ . -
1 2 3 570
—1 @ VQ F Dng 114.478)
H [e] .420
(6:680) P D I ] (0668 MIN 490
VIEWING (12.446)
| @ B a = [ | | i
? D\ 2\
.0 1 - ______,J_:’l A | !
(4.064) iIm AP e 2| ors why
LN T T O O A R A A A A B | (1%5) 1.016
[ [ O O [y VO N O I U O O O | 1 | | y (1.016)
L_ .030 (.762) } < ,’ 140
BACKPLANE (3.556)
.030 (.762) —» —— .028 (.711)
110 (2.794) —» .708 (17.983) > .056 (1.442)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)

Pin Assignments

1 Backplane
2 Half Digit

3 Segment E;
4 Segment D
5 Segment C

6 Colons

7 Segment Ep
8 Segment Dy
9 Segment Co
10 Segment E3

11 Segment D3
12 Segment C3
13 Segment B3
14 Segment Ag
15 Segment F3

16 Segment Gg
17 Segment By
18 Segment Ay
19 Segment Fp
20 Segment Gy

21 Segment B
22 Segment A4
23 Segment F4
24 Segment G
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Fairchild Watch
Displays

Optoelectronic Products

FLB450401

' Package Outline

e~ BO3MAXINCLUDINGSEAL |
(15.322)
. 590 = .005
(14.986 + .127)
- .490 MIN
(12.446) 1020 (.508) MAX
35 18 ALL AROUND
S 0 e e T e T e O e o I e I e e e N e e N O e O i o O o | [ ]
B AR AR NN |
oL Ld LI LI LI LI LI LD LI LD L) Ld td L ud Lafeo o j Lk —
— — T
LTG0 0l 0 81 ||
7 @159 clwin
(57;%) ' - <2 - ,' (5.461)AREA (é?g‘ﬁ%sn ‘igg:ﬂgn
D‘ U O Dz U Ds U —
2\ N N ==
PM
102 B H
(2.591) el o N o B N I o e Y o I O e O e I e e O e I o et —_—
HY RS S S S S RS RSN S RO R Y | ]
1 g 7 ['ggg)
015 £.002 015 x.002 T .028 = .004 .020 +.004 ¢
(.381+.051) (.382+.051) (.711-.102) (508 £.102)
16 x .030 056 MAX
oy i
Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Pin Assignments
1 Common 8 Segment D2 15 PM 22 Segment E4 29 Segment F2
Backplane 9 Segment C2 16 Segment D4 23 Segment B3 30 X
2 Segment E1 10 Segment E3 17 Segment C4 24 Segment A3 31 Segment B1
3 Segment D1 11 Segment D3 18 Segment G4 25 Segment F3 32 Segment A1
4 Segment C1 12 Segment C3 19 Segment B4 26 Segment G2 33 Segment F1
5 Colon 13 Segment G3 20 Segment A4 27 Segment B2 34 Segment G1
6Y 14 Alarm 21 Segment F4 28 Segment A2 35 K

7 Segment E2
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FLB450501

Fairchild Watch
Displays

Optoelectronic Products

Package Outline

825 MAX INCLUDING SEAL
<~ (20.955)

+.004 +.102
808008 (20523 *1%2)

.709 MIN VIEWING AREA
(18.009) T

- —

~—————

565
(14.351) .020 MAX (.051)

__'ALL AROUND

L0 I I T e T e T o O e Y e e Y e ke A e I e I e e I o I

WO OO Oy DS IO I 1O Oy O IOy O S I O oy S O i IOy i oy %)
" SN (S7) (5 ) |
O - ;120 520 +-003
' ' (3.048) 3<% _ o008 .420 :%;’”
- Y XX s L 13208 +35%) <
1 2

.200
T U O - h (10‘668 ::%) .
- )
l 3 — .350 MIN | 6
-_ VIEWING AREA
?,, Z_ NVIY3IZ N Z N PM ‘s_afo) ‘

o

170
(4.318) K
TThnonnonnonnnnnnnnnm J 050 =004
Ly LI 1.1' [ S e Y e { (1.270 .102)
1 i 17
: Ll 022
[4 G e bk e s R ITIR)
_16x.044 064 MAX
v - (1628
Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Pin Assignments |
1 Common 8 Segment D2 15 PM 22 Segment E4 29 Segment F2 }
Backplane 9 Segment C2 16 Segment D4 23 Segment B3 30 X 1

2 Segment E1 10 Segment E3 17 Segment C4 24 Segment A3 31 Segment B1 ‘
3 Segment D1 11 Segment D3 18 Segment G4 25 Segment F3 32 Segment A1 :
4 Segment C1 12 Segment C3 19 Segment B4 26 Segment G2 33 Segment F1 1
5 Colon 13 Segment G3 20 Segment A4 27 Segment B2 34 Segment G1 |
6Y 14 Alarm 21 Segment F4 28 Segment A2 35 K

7 Segment E2



Fairchild
Displays
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Watch

Optoelectronic Products

FLB550503

Package Outline

< 910 (23.114) > .008 (.203) —»{|—»{|<«— .008 (.203)
—>»|  |«———— 800 (20.320) MIN VIEWING AREA ——————>{
—>, ’4—(2'1,%) 070 (1.77@)—»’ ’<—~ *‘
NSNS R AN AN AN SN AN AN AN AN NS NN SN S NENE NS Hl--
IR R RN RN AN NN NN AN}
Ul u L _
46 " ,—— Z I — 24 ]
/ | 2 3 I s A 1
T e YN 0|
.150
-210 B 0 D D S &2 (3.810) .570 (14.478)
(5.334) X p I XD D U D O i (1-0257% ) 490
| O rZan\S R 7 \Uri [ ) (12.446)
p gl I @ /D‘\@ D U D U (10.668) MIN
i Z N 2 DATE I viﬂven:e
) AAAANAIIRE:
@953 k- A . — K23 / 11 Y
.100 (2.540) P ArTAI I rIrI eI r'1 FITIFIFI I 0 nTn r A B
Phrrrr it r b r b r bt rtrr i renire e
LitJil Uil uliduuluatluuidiiiusiseg ey y -
- 050 _ i "l 5°
160 (4.064) - o (1.270) .040 (1.016)
> 015 (381) .040 (1.016) —» 028 (.711) —>
—4p| |e——— .023 (.584)
— e—— .056 (1.422)
.103 (2.616) —» <———————————.836 (21.234) —>|
Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Pin Assignments
1 Backplane 11 Segment E3 21 Segment SA 31 Segment Fyu 40 Segment Gy
2 Segment E 12 Segment W 22 Segment Eg 32 Segment G4 41 Colons
3 Segment SU 13 Segment D3 23 Segment Dg 33 Segment B3 42 Segment B
4 Segment D4 14 Segment C3 24 Segment Cg 34 Segment Ag 43 Segment A,
5 Segment C4 15 Segment TH 25 Segment Bs 35 Segment F3 44 Segment F
6 Segment M 16 Segment E4 26 Segment Ag 36 Segment G3 45 Segment G
7 Segment Ep 17 Segment D4 27 Segment Fg 37 Segment B, 46 Half Digit
8 Segment Dy 18 Segment F 28 Segment Gg 38 Segment Ay
9 Segment TU 19 Segment Cy4 29 Segment B4 39 Segment Fp
10 Segment Co 20 Date 30 Segment Ay

.028 (.711)



6-37

Fairchild Watch FLB600301
Displays

Optoelectronic Products

Package Outline

(1&%) (3'.14?0)1‘(5.2:;6)” '(8..322;0)"(13%738) (1':.?8)
o] e 0244 0468 | 0055 e 008
0.054 (6.198) (11.7) (1.39) (152)
(1372) POLARIZER
I i ik hhhh bk i
WEHESEEEE VR ET SRR RSES RRS RV SRS R 1 SRE) SO
46 25
17‘3*33 i 1%
> 275 %004
(é.so 651 X t @ (6.985x 102
(52;34) 299 U o}e ‘Tus 16359‘2:010@:2)
’ ' ¥ (2.184) (2.870) (é?o‘&t'ﬂ“:z) T
s | gl 1 1] I i
[y 5 6
N 024 (610) T
118
< 082 B 29 @sen i
8 |lesknonnng .= i
2. J o1t zs sehoa I
: g x. K - 055 = . .
(oggg) (304932) (-279) “_22 011 (:22 0:20 g%ut%%'g::LATIVE (1.397 % .203) -+ __(gl;l“
11'?92) (1’2‘.?93) - "(g%%;
.012x.008 555 = .004
(.305+ .203) —™] (14.097 +.102) -+ 008
saa_m
(4798 * 205 “TOLERANCE 2 .004
(£.102)
Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Pin Assignments
1 Common 10 Segment A/D3 20 Segment 16 30 Segment J5 40 Segment B2
Backplane 11 Segment C3 21 Segment D6 31 Segment F5 41 Segment A2
2 Segment E1 12 Segment E4 22 Segment C6 32 Segment G5 42 Segment F2
3 Segment A/D1 13 Segment D4 23 Segment G6 33 Segment B4 43 Segment G2
4 Segment C1 14 Segment C4 24 Segment K 34 Segment A4 44 Segment B1
5 Segment E2 15 Segment E5 25 Segment B6 35 Segment F4 © 45 Segment F1
6 Segment D2 16 Segment H5 26 Segment A6 36 Segment G4 46 Segment G1
7 Segment C2 17 Segment D5 27 Segment F6 37 Segment B3
8 Decimal Point 18 Segment C5 28 Segment B5 38 Segment F3
9 Segment E3 19 Segment E6 29 Segment A5 39 Segment G3



Fairchild Watch
Displays

Optoelectronic Products
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FLB600506

Package Outline

f—— ——

740 (18.796)

040 |
(1. 016)

020 +.002
— (0.508 + 0.051)
TYP
46

.845 (21.463)
MAX INCLUDING SEAL

e 827+ 000 (21005 F 00—

MIN VIEWING AREA

_—_—

—_—

24

IR RGN RS
RN RN NN N RN NN RN AN AN
Y Y T N Y S Y Y Y T Y ETRTE EYESYY)

[N
L1

g0 * 008
['—" - I (11,684 0.209)
T OK N
il LY U U g{jjg . ]
wit VIEWING (i o3%) (1032 D D@ .1’20 Nre
(3.048)
‘ D QDO DA D 1 |
T - - J .1é51l7d5A)X
137 F-rv ra len dy ey eafleh ehora ra rafey Py mafey eafry ey ey ey e N
aw o [DORCEECERENORNEHRHANAGET
f “ o.ozsj<_ 090 23
0152002 TYP. (0.635) 229 070 | 1005 MAX TYP
(0.381 2 0.508) ~ %090 '0.090 i 78 [ 0.127)
0.028-»1 <——>o.040\<— > |- ~>] | | Lo.o 8
.02 0.025
019 +.004 770 =.003
(0.4830.102) | (19.558 = 0.076)
074 669 |
(1.880) (16.993) K
Notes
Ali dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Pin Assignments
1 Segment E1 11 Segment E4 21 Segment C6 30 Segment H5
2 Segment A/D1 12 Segment D4 22 Segment G6 31 Segment F5
3 Segment C1 13 Segment C4 23 Common 32 Segment G5
4 Segment E2 14 Segment ES Backplane 33 Segment B4
5 Segment D2 15 Segment J5 24 K 34 Segment A4
6 Segment C2 16 Segment D5 25 Segment B6 35 Segment F4
7 Decimal 17 Segment C5 26 Segment A6 36 Segment G4
8 Segment E3 18 Segment E6 . 27 Segment F6 37 Segment B3 -
9 Segment A3 19 Segment D6 28 Segment BS 38 Segment F3
0 Segment C3 20 Segment L6 29 Segment A5 39 Segment G3

020 (.508) MAX

[l

-7

]

€

(9 144 * 203)

| (i‘.’ir%)

]l
(711)

028 __._l
IL" .028
71
.081 rmm
(2.057)
MAX

TRANSMISSIVE

—

40 Segment B2
41 Segment A2
42 Segment F2
43 Segment G2
44 Segment B1
45 Segment F1
46 Segment G1



6-39

Fairchild Watch FLB600601
Displays

Optoelectronic Products

Package Outline
« 965 (24.511)
MAX INCLUDING SEAL >

+.008 +.152
jf——
ar ¥ 008 <23A901 o

. 843 (21.412) >
MIN VIEWING AREA THK. .008 +.002
(.203+.051)
[‘;.20 (.508)
46 24 MAX ALL AROUND
OO nooonooouaniononnanc] ]
. o K
2 =2 S~ S~ E] )
U O U U O D g m.z%e" POLARIZER:
= < & ko sy DT ([T e NN , R0
l 01 U U: [] Ua U 40 U‘E:U UCU ' (3.‘810) .‘534».006
Wm0 an U — 2\ { (o *32)
el isisisieieieintsiasioisiistotonnieision N 3 L :lj‘—
1 23
Limom  omeoms oo oz
(TYP) (5 TYP) (127 028 200
(711) T (508)
(1'.01497421%42)" (2'18.%;:8:7‘6) -°(51f";‘2‘;x
Notes i
All dimensions in inches bold and millimeters (parentheses) |
Tolerance unless specified = +.015 (+.381)
Pin Assignments
1 Segment E1 11 Segment E4 21 Segment C6 30 Segment HS 40 Segment B2
2 Segment A/D1 12 Segment D4 22 Segment G6 31 Segment F5 41 Segment A2
3 Segment C1 13 Segment C4 23 Common 32 Segment G5 42 Segment F2
4 Segment E2 14 Segment E5 Backplane 33 Segment B4 43 Segment G2
5 Segment D2 15 Segment J5 24 K 34 Segment A4 44 Segment B1 |
6 Segment C2 16 Segment D5 25 Segment B6 35 Segment F4 45 Segment F1 |
7 Decimal Point 17 Segment C5 26 Segment A6 36 Segment G4 46 Segment G1
8 Segment E3 18 Segment E6 27 Segment F6 37 Segment B3
9 Segment A/D3 19 Segment D6 28 Segment B5 38 Segment F3
10 Segment C3 20 Segment L6 29 Segment A5 39 Segment G3
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Displays

Optoelectronic Products
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FLB600602

Package Outline

f———

-

956 (24.282)
MAX INCLUDING SEAL

0078 152
—— )—_.___.__y
-1 kY 004 (23.901 902

S ——

46 (21.488)
MIN VIEWING AREA

GROODDO0NOnOnoOnDnnnonnun
- e T
4
S S (v ok f
— (5%?))
220
MIN #Eav} ifge AR 6589 ’B’ U 4532 .004
1 2 3 4 , ’ (11.506 + .102)
o V) [ VR Vs U I
. —_— —_ 5 6 150
{3.810)
LOBBHONGGHNG00GGG0GG0GE]
23
0197 (. 500),1'1 -°°5+M‘X
TYP (.127)
L_ 197(500)
.047 +.004 .826 +.005
(1.193+.102) ! (20980 .127) '
Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Pin Assignments
1 Segment E1 11 Segment E4 21 Segment C6 30 Segment HS
2 Segment A/D1 12 Segment D4 22 Segment G6 31 Segment F5
3 Segment C1 18 Segment C4 23 Common 32 Segment G5
4 Segment E2 14 Segment E5 Backplane 33 Segment B4
5 Segment D2 15 Segment J5 24 K 34 Segment A4
6 Segment C2 16 Segment DS 25 Segment B6 35 Segment F4
7 Decimal Point 17 Segment C5 26 Segment A6 36 Segment G4
8 Segment E3 18 Segment E6 27 Segment F6 37 Segment B3
9 Segment A/D3 19 Segment D6 28 Segment B5 38 Segment F3
10 Segment C3 20 Segment L6 29 Segment A5 39 Segment G3

-020 (.508)

MAX ALL AROUND
POLARIZER\ i =
3742004
(9.499 +.102)
028,004 | 040 +.004
(711102 i‘" (1.016%.102)
.020..004
(508 .102)
1056 MAX
(1.422) e

40 Segment B2
41 Segment A2
42 Segment F2
43 Segment G2
44 Segment B1
45 Segment F1
46 Segment G1



Fairchild Watch

Displays

6-41

Optoelectronic Products

FLB650401

Package Outline

- 910 (23.114) > .008 (.203) —» |<«— .008 (.203)
1055 (1.397) —» <«———— 800 (20.320) MIN VIEWING AREA —————>|
.20 (5.080)
102 (2A591)——f<-—>l
AR R AN R N N AN A A RN N AN AN AN EARANAN S ] Y ]
IR N NN NN NN AN NN
52 WAL LI LI LU LI Ll Lt L La Ll il tata Ll Liaa g 27
—— — 1 1
/ 1 2 3 =21 \ f ( X
! PE Ve DODD || e
157 (10.668) MIN
(3.988) @<® DC> ® DQ DQ VIEWING
| 126 i 11;236,
040 | : 570 '
3.200)
(1.016) 5 A ¢ (14.478)
CHRONO D?/LTH[)CD?O & A
F B
DATE [\ o2 E
208 7.722)} N PO VP ] ¥ Y |
. — D Th—
TN nnnnnnnnnnnnnnnnnnnnnn2 o B 040 (1.016)
(S Y Y RSN VS AV SRV VP VRV RV RN AR VRN V] " (1905) ' - : ’
— l<- 016 (.406) 094 (2‘33*”—'}‘_" L‘7° 104 1
. (2.642)
—» l«—— .016 (.406)
028 (.711) —»] -
-— >
800 (20.320) {  fe— 067 (1.702) . 056 (1.422)
Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)

Pin Assignments

1 Alarm

12 Segment Eg

2 Segment D 13 Decimal

3 Segment C4 14 Segment Jg
4 Segment Ep 15 Segment Dg
5 Segment Dy 16 Segment Cs
6 Segment Cy 17 Segment Gg
7 Segment Bg 18 Segment Eg
8 Segment Ag 19 Segment Dg
9 Segment Hg 20 Segment Jg

10 Segment Fg
11 Segment Gg

21 Segment Cg
22 Segment Bg

23 Segment Hg
24 Segment Ag
25 Segment Fg
26 Backplane

27 Segment D4
28 Segment C4
29 Segment G4
30 Segment B4
31 Segment A4
32 Segment F4
33 Segment E4

34 Segment B3
35 Segment Ag
36 Segment F3
37 Segment G3
38 Segment E3
39 Segment D3
40 Segment C3
41 Colons

42 Segment Go
43 Segment Bp
44 Segment Ay

45 Segment Fo
46 Segment B4
47 Segment A4
48 Segment F4
49 Segment G4
650 Segment E 4
51 Chrono

52 Date
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LCD Connector
Systems

There are two basic connector systems that can be
used with liquid crystal displays:

1. Pins
2. Elastomeric Connectors

1. Typical Pin Connector

CIRCUIT BOARD
WITH HOLES

ON .100-INCH
CENTERS

Certain Fairchild LCDs work with pins while other
Fairchild LCDs interface with elastomer connectors.
Displays are shipped with pins when that configuration
is ordered; connectors for the elastomeric version are
available from the following sources:

Suppliers of Elastomeric Connectors

Tecknit

129 Dermody St.
Cranford, N.J..07016
(201) 272-5500

AMP Incorporated
Harrisburg, Pa. 17105
(717) 564-0100

2. Typical Elastomeric Connection System

BEZEL (CAN BE
INCORPORATED IN
INSTRUMENT CASE)

ELASTOMER HOLDER
(IF NEEDED)

ELASTOMERS

PC BQARD

Conductive Rubber Technology
Olive Mill Plaza )
1230 Coast Village Circle
Santa Barbara, Ca. 93108
(805) 969-5807

Hulitronics, Inc.
Davisville Road
Hatboro, Pa. 19040
(215) 672-0787
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Liquid Crystal Display

Drivers
I

The following is a list of the most popular drivers for
LCD's.
Description Manufacturer Part Number
Digit Drivers
BCD to 7-Segment Single Digit RCA 4054

RCA, MITEL 4055

RCA, MITEL 4056

Motorola MC14543B
Multiplexed BCD to 7-Segment Four Digit Siliconix DF411/412

Hughes HLCD-0437

Intersil ICM7211
Open Format Drivers
Serial In—30 to 32 Segment Drivers MITEL 4330, 4331, 4332

Hughes HLCD-0438
Special Purpose Chips
31%-Digit Voltmeter/LCD Driver Intersil ICL7106
RF Counter/Clock/LCD Driver OKI Electric MSM5526
4%-Digit Counter/LCD Driver Intersil ICL7224 ‘
LCD Clock with Alarm NEC uPD833G ‘
Microprocessors with Multiplexed LCD Output
Four-Bit CMOS Processor Sharp SM4, SM5
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POINTS
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12-Digit Telephone Display Serial Drive
Fairchild FLB1208X1

E{ﬁ'lﬂﬂﬂﬁﬂﬁjﬂﬁ
Lo UL,

Serial Driven LCD Drivers

32 32 2
SEGMENTS SEGMENTS SEGMENTS
c1 ) I BACKPLANE
/0 -__]_:_' | l l l l
DATA 31 30 31 30 31 0
34 35 34 35 34
CONTROLLER | LOAD HUGHES HUGHES HUGHES
2 HLCD-0438 2 HLCD-0438 2 HLCD-0438
DATA CLOCK
40 —~{ a0 a0
HLCD-0438 C1 =56 pF

Vpp — +5.0 V Pin 1
Vgg — OV Pin 36

The drivers appear as a 96-bit shift register in this configuration. Fewer 1/0 outputs are required in the controller IC,
when serial drive is selected over parallel drive.

Comments:
A. The capacitor, C1, determines the frequency of the output waveforms. 56 pF =~ 30 Hz.

B. All segment lines must be in proper phase with the backplane. Therefore, the backplane output, Pin 30, is
connected to Pin 31 of the following chip.

C. The display backplane driver should not be connected to another HLCD-0438.
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12-Digit Telephone Display Parallel Drive
Fairchild FLB1208X1

868848688884

Parallel Driven LCD Drivers

32 32 32
. SEGMENTS SEGMENTS SEGMENTS
c1
i} BACKPLANE
/0 = A l L ] 31
31 30 31 30 1 30
DATA 34 3a 34
DATA CLOCK HUGHES HUGHES HUGHES
40 HLcp-0438 —1%°  H.cD-0438 40 HLCD-0438
CONTROLLER | LOAD1 2 —~ 2 2
Ic
LOAD 2
LOAD 3
HLCD-0438 C1=56pF

Vpp — +5.0 V Pin 1
Vgs — OV Pin 36

The drivers appear as a 32-bit shift register in this configuration. The maximum data shift required is 32 bits, when
parallel drive is selected over serial drive.

Comments:
A. The capacitor, C1, determines the frequency of the output waveforms. 56 pF ~ 30 Hz.

B. All segment lines must be in proper phase with the backplane. Therefore, the backplane output, Pin 30, is
connected to Pin 31 of the following chip.

C. The display backplane driver should not be connected to another HLCD-0438.
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4-Digit Display, 24-Hour Clock

Provides for a combination tape cassette, stereo, 24-hour clock, and 3%-digit AM-FM radio display.

STEREO 7 [1.00 DI EM
- <€Qo» !"l.L”l:L'l.LLl |

FAIRCHILD FLB4010X1

BACKPLANE 32 SEGMENTS
/0
PORTS

30
2 1b—-sv

LOAD

CONTROLLER
ic DATA CLOCK

40 HUGHES HLCD0438 3
MICROPROCESSOR l
{ ) DATA INPUT 2 - __]- :I: 56 pF

‘—_——. °

‘—‘ c DRIVE SEGMENTS FOR DIGIT 1 ;
|
I

(A, D, E, G)

For a 24-hour clock form a “2” by connecting segments A, D, E and G, and drive as a single segment.

If more than 32 segments are to be used, additional LCD drive is required. Two additional segment drives are needed
if the Dolby™ symbol and PM are desired.

BACKPLANE
EXCLUSIVE OR GATE

1 2
A 3l -
| )D_I— DOLBY™ SYMBOL 15 3 |——— DOLBY™ SYMBOL
2 7

)_J ' 6 A : 10
! ! )——————= PMsYMBOL PORTS ﬂ
Vo 1 ﬂ 13 4 PM SYMBOL
PORTS :_ 5 | 10
1/2 4030/4070 LATCH

1/2 4054

BACKPLANE

-

LCD DRIVER WITH LATCH

Use either of the two above schemes to add more than the 32 segments provided by the HLCD-4038.

Dolby™ and the double-D symbol are trademarks of Dolby Laboratories. Permission for their use must be obtained
from Dolby Laboratories.
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31:-Digit Display, 12-Hour Clock

Provides for a combination tape cassette, stereo, 12-hour clock, and 3%-digit AM-FM radio display.

STEREO ( [7.07 [IFM
 <€QO»> I.L”l:u.!."l A

|
[

=
'

'

FAIRCHILD FLB4010X1

BACKPLANE 32 SEGMENTS
1/0
PORTS

30
2 1p—=+5V

LOAD

CONTROLLER
ic DATA CLOCK

40 HUGHES HLCD0438 3N
(MICROPROCESSOR)
DATA INPUT 56 pF

S
||‘—J
i1

This display configuration requires one backplane connection and 32 segment connections.

B ‘—l FM SYmBOL F ~—PM SYMBOL

T DRIVER
DIGIT 1
Comments:
A. Connect segment B and segment C of digit 1 together to form one segment.
B. To form the symbol PM, both the FM and PM symbois must be on.
C. The 56 pF capacitor provides a display frequency of ~ 30 Hz.
D. The Hughes HLCD-4038 is a 32-bit shift register which receives data in a serial mode from the data input. The data
is clocked into the shift register using the data clock. With load HIGH a data clock will latch the information in the

LCD drivers.

Dolby™ and the double-D symbol are trademarks of Dolby Laboratories. Permission for their use must be obtained
from Dolby Laboratories.
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Liquid Crystal Interface
Display Applications

The following circuits are typical applications of
Fairchild liquid crystal displays.

Multiplexed BCD Input Serial Input

(1) (2) (3) “

oo e
0o oaF

EERERER .

O]

D=
O

=]
-,
D2

SERIAL HUGHES
ad-g4 ad-g3 a2-g2 at-gl DATA ——— HLCD-0438 BP
IN BACKPLANE
—_w OUTP!
BCD | ———— X SILICONIX
DATA DF412 LCD ¢
Nl —Y
2 100 pF
— LOAD cCLOCK
OSC D4 D3 D2 D1 BP
J_ I —= GND
390 pF
~——
I DIGIT STROBE
Note

Digit designations on DF412 do not match designations on display.
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Section 7

Fiber Optics

In 1972 Fairchild introduced the FPE 104, a high-
intensity, narrow-beam infrared emitter intended for
excitation of photo detectors. This device can be used
in fiber-optic systems in conjunction with Fairchild
photo emitters and sensors.

In current designs, as with the FPE 104, an objective of
Fairchild Opto product development is to optimize
device parameters for specific fiber-optic applica-
tions. At all times our customers’ rapidly changing
technological needs are considered. Each customer
has individual fiber-optic package requirements, and
Fairchild is currently evaluating packaging aiterna-
tives for this market.

Fairchild Optoelectronics products that are suitable
for fiber-optic applications are:

FPE104
FLV104/104A
FPE500/510
FPT520/530
FPT600/550
FPT560/570
FPT700

For additional information contact your local Fairchild
representative.
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Section 8 Cross Reference

The following is a cross-reference of known equivalent In the event the device we recommend does not exactly
optoelectronic devices at the time of printing. This list meet your needs, we encourage you to contact your
is meant to serve as a substitution guide for existing nearest distributor or Fairchild sales office or repre-
competitive devices to Fairchild’s optoelectronic prod- sentative for further information.

uct line. Fairchild’s nearest equivalent devices are se-

lected on the basis of general similarity of electrical Code
characteristics. Interchangeability in particular appli- A = Direct Replacement
cations is not guaranteed. Before using a substitute, B = Minor Electrical Difference
please compare the detailed specifications of the sub- C = Minor Mechanical Difference
stitute device to the data sheet of the original device. D = Significant Electrical Difference
E = Significant Mechanical Difference

Company Fairchild Company Fairchild
Device Name Device Code Device Name Device Code
DL 701 LIT MAN73A A H5535 Crystalloid FLB3513X2 (¢}
DL 702 LIT MAN74A A H5540 Crystalloid FLB4013X2 C
DL 704 LIT MAN74A A L1 LIT 4N25 A
DL 707 LIT MAN72A A ILS LIT FCD825B A
DL 707R LIT MAN71A A IL12 LIT 4N27 A
DL 721 LIT MAN6730 E IL15 LIT 4N27 B
DL 727 LIT MANG67 10 C IL16 LIT 4N27 B
DL 728 LIT MANG6740 (o} ILA30 LIT MCA230 A
FEO0202A-E AND FLB4013X2 (o} ILASS LIT MCA255 A
FEO202F-J AND FLB4013X1 C ILCA2-30 LIT MCA230 A
FEO203A-E AND FLB3513X4 C ILCA2-55 LIT MCA255 A
FEO203F-J AND FLB3513X3 C ILD74 LIT ILD74 A
FEO204A-E AND FLB3513X2 C L14F1 GE FPT400 B
FEO204F-J AND FLB3513X1 C L14G1 GE FPT500 B
GL 4484 LIT TIL211 C LAD201 LADCOR FLB3513X2 C
GL 4850 LIT MV5253 C LAD202 LADCOR FLB3511X1 C
H11A1 GE H11A1 A LAD203 LADCOR FLB3513X1 C
H11A2 GE H11A2 A LAD204 LADCOR FLB4013X1 C
H11A3 GE H11A3 A M5740 Crystalloid FLB4018X2 C
H11A4 GE H11A4 A MAN71A MON MAN71A A
H11A5 GE FCD820A A MAN72A MON MAN72A A
H11A10 GE 4N26 B MAN73A MON MAN73A A
H11A520 GE FCD820D A MAN74A MON MAN74A A
H11A550 GE FCD825D A MAN36 10A MON MANS36 10A A
H11A5100 GE 4N35 D MAN3620A MON MANS3620A A
H11B1 GE H11B1 A MAN3630A MON MAN3630A A
H11B2 GE H11B2 A MAN3640A MON MAN3640A A
H11B3 GE FCD850 A MAN4630A MON FND557 E
H11B255 GE FCD855 B MAN4640A MON FND550 E
H11BX522 GE FCD860C B MANG66 10 MON MANG6610 A
H11D1 GE H11D1 A MANG6640 MON MAN6640 A
H11D2 GE H11D2 A MANG6710 MON MANG6710 A
H11D3 GE H11D3 A MAN6740 MON MAN6740 A
H11D4 GE H11D4 A MCA230 MON MCA230 A
H15A1 GE FPA108 D MCA231 ) MON MCA231 A
H15A2 GE FPA108 D MCA255 MON MCA255 A
H17A1 GE FPT610 E MCT2 MON MCT2 A
H17B1 GE FPE106 E MCT2E MON MCT2E A
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Section 8 - Cross Reference
(Cont’d)

Company Fairchild Company Fairchild

Device Name Device Code Device . Name Device Code
MCT6 MON MCT6 A MV5274B MON TIL211 C
MCT26 MON MCT26 A MV5274C MON TIL211 C
MCT66 MON MCT66 A MV52778 MON ) TIL211 E
MCT210 MON * MV5277C MON TIL211 E
MLC210 MOT FLB3513X2 (o] MV5374B MON TIL213 (o]
MLC410 MOT FLB3513X1 C MV5374C MON TIL213 C
MLED930 MOT FPE410 B MV5377B MON TIL213 E
MOC119 MOT TIL119 A MV5377C MON TIL213 E
MOC 1005 MOT FCD820C A MV5774B MON TIL209A B/C
MOC 1006 MOT FCD810C A MV5774C MON TIL209A B/C
MOC 1200 MOT 4N30 A MV5777B MON TIL209A D/E
MRD 160 MOT FPT100 E MV5777C MON TIL209A D/E
MRD300 MOT FPT500 A RL2 LT FLV110 A
MRD360 MOT FPT400 A RL2-03 uT FLV112 A
MRD810 MOT FPT510 A RL2-04 LT FLV111 A
MRD3054 MOT FPT510 A RL20 LT MV5054-1 A
MRD3055 MOT FPT510A A RL21 LT MV5053 (o]
MT2 MON FPT500 B/C RL209 LT TIL209A (o]
MV5021 MON FLV160 E RL209-02 LT TIL209A E
MV5023 MON FLV160 C RL209-03 LIT TIL209A E
MV5024 MON FLV160 (o] RL209-04 LIT TIL209A E
MV5025 MON FLV160 (o] RL2000 LIT MV5054-2 o]
MV5026 MON FLV160 C RL4403 LIT MV5053 (o]
MV5050 MON MV5050 A RL4415 LT MV5053 E
MV5051 MON MV5051 A RL4484 LIT TIL209A (o]
MV5052 MON MV5052 A RL4850 LT MV5053 (o]
MV5053 MON MV5053 A RL5054-1 LIT MV5054-1 C
MV5054- 1 MON MV5054-1 A RL5054-2 LIT MV5054-2 C
MV5054-2 MON MV5054-2 A RLT-1 LT TIL209A E
MV5054-3 MON MV5054-3 A RLT1-02 uT TIL209A E
MV5055 MON MV5055 A RLT1-08 LT TIL209A E
MV5056 MON MV5056 A RLT1-04 LT TIL209A E
MV5074B MON TIL209A C TIL78 Ti FPT700 B
MV5074C MON TIL209A C TiIL111 TI TIL111 A
MV5075B ) MON TIL209A C TIL112 Tl TIL112 A
MV5075C MON TIL209A C TIL113 TI TIL113 A
MV5077B MON TIL209A E TiL114 T TIL114 A
MV5077C MON TIL209A E TIL115 Tl TIL115 A
MV5152 MON MV5152 A TIL116 Ti TIL116 A
MV5153 MON . MV5153 A TIL117 T TIL117 A
MV5154 MON MV5154 A TIL118 T TIL118 A
MV5252 MON MV5252 A TIL119 Ti TIL119 A
MV5253 MON MV5253 A TIL125 TI FCD820C B
MV5254 MON MV5254 A TIL126 Tl FCD825C B
MV5352 MON MV5352 A TiL127 TI FCD855C B
MV5353 " . MON MV56353 A TIL209A Ti TIL209A A
MV5354 MON MV5354 A TIL211 Tl TiL211 A
MV5752 MON MV5752 A TIL212 Ti TIL212 A
MV57563 MON MV5753 A TIL220 Tl MV50563 C
MV5754 MON MV5754 A C

TIL221 T MV5050

* To be introduced in 1980



8-5

Section 8 Cross Reference
(Cont’d)

Company Fairchild Company Fairchild

Device Name Device Code Device Name Device Code
TiL222 T MV5253 (o} 5082-4494 HP TIL209A C
TIL232 T TIL232 A 5082-4550 HP MV5353 C
TIL312 T MAN72A B 5082-4555 HP MV5353 C
TIL313 TI MAN74A Cc 5082-4557 HP MV5354 C
TIL321 TI FND507 A 5082-4558 HP. MV5352 B/C
TIL322 Tl FND500 A 5082-4584 HP TIL232 C
TIL323 TI FND537 A 5082-4590 HP FLV440 C
TIL324 TI FND530 A 5082-4592 ‘HP FLV440 B/C
TIL325 TI FNDS57 A 5082-4650 HP MV5054-1 B
TIL326 Ti FND550 A 5082-4655 HP MV5753 C
TIL327 Ti MAN73A (o] 5082-4657 HP MV5754 C
TIL330 Ti FND508 A 5082-4658 HP MV5752 (o}
TIL331 Tl FND538 A 5082-4684 HP TIL209A B/C
TIL332 TI FND558 A 5082-4690 HP FLV540 C
YL4484 LIT TIL232 C 5082-4693 HP FLV540 B/C
YL4850 LIT MV5353 C 5082-4694 HP FLV540 E
4N25 MON/GE/MOT 4N25 A 5082-4695 HP FLV540 E
4N26 MON/GE/MOT 4N26 A 5082-4790 HP FLV140 C
4aN27 MON/GE/MOT 4N27 A 5082-4791 HP FLV140 B/C
4N28 MON/GE/MOT 4N28 A 5082-4850 HP MV5053 C
4N29 MON/GE/MOT 4N29 A 5082-4855 HP MV5053 o]
4N30 MON/GE/MOT 4N30 A 5082-4880 HP MV5054-1 (o]
4N31 MON/GE/MOT 4N31 A 5082-4881 HP MV5054-1 (o}
4N32 MON/GE/MOT 4N32 A 5082-4882 HP MV5054-2 C
4N33 MON/GE/MOT 4N33 A 5082-4883 HP MV5054-1 E
4N35 MON/GE/MOT 4N35 A 5082-4884 HP MV5054-1 E
4N36 MON/GE /MOT 4N36 A 5082-4885 HP MV5054-2 E
4N37 MON/GE/MOT 4N37 A 5082-4886 HP MV5054-1 E
1654 |EE FLB3513X2 C 5082-4887 HP MV5054- 1 E
1657 IEE FLB4013X2 (o} 5082-4888 HP MV5054-2 E
1658 IEE FLB4018X2 C 5082-4950 HP MV5253 C
3901 Hamlin FLB3513X4 C 5082-4955 HP MV52563 B/C
3902 Hamlin FLB3513X2 C 5082-4957 HP MV5254 B/C
3906 Hamlin FLB4013X2 C 5082-4958 HP MV5252 B/C
3907 Hamlin FLB4018X2 C 5082-4984 HP TIL211 C
3933 Hamlin FLB3513X3 C 5082-4990 HP FLV340 C
3946 Hamlin FLB8009X1 C 5082-4992 HP FLV340 B/C
3962 Hamlin FLB3513X1 C 5082-7610 HP MAN72A B
3966 Hamlin FLB4013X1 C 5082-7611 HP MAN7 1A B
3967 Hamlin FLB4018X1 C 5082-7650 HP 5082-7650 A
5082-4403 HP FLV160 (o} 5082-7651 HP 5082-7651 A
5082-4415 HP FLV160 E 5082-7653 HP 5082-7653 A
5082-4440 HP FLV160 (o} 5082-7670 HP FND537 E
5082-4444 HP FLV160 E 5082-7671 HP FND537 E
5082-4480 HP 5082-4480 A 5082-7673 HP FND530 E
5082-4483 HP 5082-4483 A 5082-7676 HP FND531 E
5082-4484 HP TIL209A C 5082-7730 HP MAN72A A
5082-4486 HP 5082-4486 A 5082-7731 HP MAN71A A
5082-4487 HP TIL209A E 5082-7736 HP MAN73A C
5082-4488 HP TIL209A E 5082-7740 HP MAN74A C
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Section 8 Cross Reference
(Cont’d)

Company Fairchild

Device Name Device Code
5082-7750 HP 5082-7750 A
5082-7751 HP 5082-7751 A
5082-7760 HP 5082-7760 A
65050 OPTEL FLB3513X1 C
739-2 Beckman FLB3513X3 C
739-3 Beckman FLB3513X1 C
739-4 Beckman FLB4013X1 C
739-22 Beckman FLB3513X4 (o}
739-23 Beckman FLB3513X2 C
739-24 Beckman FLB4013X2 C
7543 LXD FLB3513X2 C
7544 LXD FLB4013X2 C
7554 LXD FLB4018X2 C
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Section 9

Definition of
Symbols and Terms

Angstrom (A)

A unit of length particularly for measuring electro-
magnetic wavelengths; one angstrom = 10"

meters = 10 microns = 3.937 X 10° inches.

Angular Alignment
A measure of the deviation of the optical axis from the
mechanical axis.

Area Source
A source with a diameter greater than 10% of the dis-
tance between it and the detector.

Axial Intensity (Ig)

The ratio of the flux emitted by a source and contained
within an incremental on axis solid angle subtended by
a sensor [units: lumens/steradian (photometric) or
watts/steradian (radiometric)].

By (also “B”)
A photometric unit of luminance in (lumens/steradian)/
ft2 or foot-Lamberts.

Blackbody
A 100% efficient radiator and absorber of radiant ener-
gy used as a standard for all irradiance measurements.

Blackbody Luminous Efficiency
As a function of temperature, the efficiency of an incan-
descent blackbody in terms of visible light.

Candela

A photometric unit of luminous intensity (in lumens per
steradian) defined as 1/60 the intensity of a one cm?
blackbody radiator at platinum’s solidification temper-
ature (2,046°K).

Candela/cm?
Luminance unit called “stilb”.

(1/7) candela/cm?
Luminance unit called “Lambert”.

Channel Impedance
The parallel resistance and capacitance appearing be-
tween the active and guard ring junctions.

Color Temperature

The temperature of a blackbody whose radiation has
the same visible color as that of a given non-blackbody
radiator. TYPICAL UNIT: K (formerly °K).

Conversion Efficiency (of a Photoemissive Device)
The ratio of maximum available luminous or radiant flux
output to total input power.

Critical Angle

The maximum angle of incidence for which light will be
transmitted from one medium to another. Light ap-
proaching the interface at angles greater than the criti-
cal angle will be reflected back into the first medium.

Dark Current (Ip)
The current which flows in a photodetector when there
is no incident radiation on the detector.

Darlington Amplifier

A composite configuration of transistors which pro-
vides a high input impedance and a high degree of
amplification.

Darlington Connector Phototransistor
A phototransistor the collector and emitter of which are
connected to the collector and base, respectively, of a
second transistor. The emitter current of the input tran-
sistor is amplified by the second transistor and the
device has very high sensitivity to light.

™

DC Transfer Ratio (of an Optically Coupled Isolator)
The ratio of the dc output current to the dc input
current.

Delay Time (tg)

The time interval from the point at which the leading
edge of the input pulse has reached 10% of its maxi-
mum amplitude to the point at which the leading edge of
the output pulse has reached 10% of its maximum
amplitude.
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Diode
A semiconductor device which passes current in only
one direction.

Duty Cycle

A measure of the effect of a pulsed input to a lamp.
Expressed as a percentage of on time as compared to
total time.

E
Photometric unit of illuminance in lumens/ft2 (foot-
candle).

Emission Beam Angle Between Half-Power Points
(Onp)

The angle centered on the optical axis of a light-
emitting diode within which the relative radiant power
output or photon intensity is not less than half of the
maximum output or intensity.

Fall Time (t7)

The time duration during which the trailing edge of a
pulse is decreasing from 90% to 10% of its maximum
amplitude.

Flux

Power passing through a surface (energy per unit time);
number of photons passing through a surface per unit
time. Expressed in lumens or watts.

Flux Density

A measure of the strength of a wave; flux per unit area
normal to the direction of the flux; number of photons
passing through a surface per unit time per unit area.
Expressed in watts/cm? or lumens /ft2.

Foot-candle

Unit of illumination. Defined as the illuminance on a
surface of one square foot on which there is a uniformly
distributed flux of one lumen, or lumens/ft2.

Foot-Lambert

Unit of luminance or brightness. Defined as the uniform
luminance of a surface emitting or reflecting light at the
rate of one lumen per square foot.

Forward Voltage (V)

The voltage across a semiconductor diode associated
with the flow of forward current. The p-region is at a
positive potential with respect to the n-region.

GaAs, GaAsP, GaP

The most commonly used emitter materlals are gallium
arsenide (GaAs), gallium arsenide phosphide (GaAsP)
and gallium phosphide (GaP).

H
Irradiance or radiation flux density in watts/cm? (radio-
metric unit).

Half Intensity Beam Angle (6)
The angle within which the radiant intensity is not less
than half the maximum.

Homogeneous Orientation

The parallel orientation of the molecular axes of the
nematic molecules in a nematic crystal, relative to the
electrode plates.

Illumination (Ey)

The luminous flux density incident on a surface; the
ratio of flux to area of illuminated surface.

TYPICAL UNITS: Im/ft?, Ix = Im/m2. 1 Im/ft2 = 10.764
Ix.

Infrared Light-Emitting Diode (Infrared Emitter)

An optoelectronic device containing a semiconductor
p-n junction which emits radiant energy in the 0.78 um
to 100 um wavelength region when forward-biased.

Ly

Irradiance (H or Eg)
The radiant flux density incident on a surface; the ratio
of flux to area of irradiated surface.

TYPICAL UNITS: W/ft2, W/m?2. 1 W/ft2 = 10.764 W/m?.

Junction Capacity

The capacitance appearing across the junction of a
photodiode. It is analogous to a parallel plate capacitor
having a voltage controlled dielectric.

Light

For the purpose of these definitions, radiant energy
transmitted by wave motion with wavelengths from
about 0.3 um to 30 um; this includes visible wave-
lengths (0.38 um to 0.78 um) and those wavelengths,
such as ultraviolet and infrared, which can be handled
by optical techniques used for the visible region. In
more restricted usage, radiant energy within the limits
of the visual spectrum.

Light Current (1)

The current that flows through a photosensitive device,
such as a phototransistor or a photodiode, when it is
exposed to illumination or irradiance.
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Light-Emitting Diode (LED)
Light-emitting diode that emits visible light.

r

Liquid Crystals

Liquids that are doubly-refracting and that display in-
terference patterns in polarized light. The turbid liquid
produced on melting cholesteryl benzoate is an exam-
ple of a liquid crystal.

Lumen
Unit of flux; flux through one steradian from a uniform
point source of one candle.

Luminance (L) (Photometric Brightness)

The luminous intensity of a surface in a given direction
per unit of projected area of the surface as viewed from
that direction. TYPICAL UNITS: fL, cd/ft2, cd/m2.

1fL = (1/x) cd/ft2 = 3.4263 cd/m2.

Luminescence
Emission of light due to any other cause than high
temperature (incandescence).

Luminous Flux (®y)
The time rate of flow of light. TYPICAL UNIT: Im

Note

Luminous flux is related to radiant flux by the eye-response curve of the
International Cc ion on lllumination (CIE). At the peak response
(A = 655 nm), 1 W = 680 Im.

Luminous Intensity ()
Luminous flux per unit solid angle in a given direction.
TYPICAL UNIT: cd. 1 cd = 1 Im/sr.

Noise Current

The RMS noise current generated by a photodiode with
no incident light energy. Under reverse bias conditions,
the noise current is a combination of shot noise pro-
duced by the dark current and thermal noise produced
by the channel resistance. When operated
photovoltaically, the noise generated is a thermal
noise that is related to the value of shunt resistance.

Off-State Collector Current (of an Optically Coupled

Isolator) (Ig(otf))
The output current when the input current is zero.

On-State Collector Current (of an Optically Coupled
Isolator) (Ic(on))

The output current when the input current is above a
threshold level. An increase in the input current will
usually result in a corresponding increase in the on-
state collector current.

Optical Axis
A line about which the radiant-energy pattern is cen-
tered; usually perpendicular to the active area.

Optically Coupled Isolator
An optoelectronic device consisting of a photo-
emissive device and a photodetector integrated into a
single entity and intended for the transfer of a signal
from the input to the output.

Optoelectronics
Circuitry involving solid-state light emitters and
detectors.

Optoelectronic Transistor
A transistor that uses an electroluminescent source, a
transparent base and a photoelectric collector.

Oriented Crystal
A crystal having the axes of its grains aligned so that
they have directional magnetic characteristics.

Photocurrent
The difference between light current (i) and dark cur-
rent (Ip) in a photodetector.

Photodetector
A device which senses incident radiation.

Photodiode

A solid state device, much like an ordinary diode ex-
cept that incident light on the pn junction causes the
device to conduct. It acts as an open circuit (ideally) in
the dark. The photodiode is characterized by a linear
relationship between input radiation and output current.
It has faster switching speeds than a phototransistor.

<

Photometric Axis

The direction from the source of radiant energy in which
the measurement of photometric parameters is
performed.

Photometric Brightness
See Luminance.

Photon

A quantum (the smallest possible unit) of radiant en-
ergy; a photon carries a quantity of energy equal to
Planck’s constant times the frequency.
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Phototransistor

Solid state device similar to an ordinary transistor ex-
cept that light incident on the pn junctions controls the
response of this device; offers built-in gain and greater
sensitivity than photodiodes.

S\

Point Source
Radiation source whose maximum dimension is less
than 1/10 the distance between source and receiver.

Quantum Efficiency (of a Photosensitive Device)
The ratio of the number of carriers generated to the
number of photons incident upon the active region.

Radiant Flux (®g)
The time rate of flow of radiant energy.
TYPICAL UNIT: W.

Radiant Pulse Fall Time (t)

The time required for a photometric quantity to change
from 90% to 10% of its peak value for a step change in
electrical input.

Radiant Pulse Time (t,)

The time required for a photometric quantity to change
from 10% to 90% of its peak value for a step change in
electrical input.

Radiation and lilumination Sources

The effect of a radiation source on a photodevice is
dependent on the device spectral response and the
spectral distribution of energy from the source. To dis-
cuss such energy, two related sets of terminology are
available. The first, radiometric, is a physical system,
and the second, photometric, is a physiological sys-
tem, which defines energy relative to its visual effect.

The defining factor for the photometric system is the
spectral response curve of a standard observer,
whereas the defining spectral response of the radio-
metric system can be imagined as unit response for all
wavelengths.

Rise Time (t,)

The time duration during which the leading edge of a
pulse is increasing from 10% to 90% of its maximum
amplitude.

Series Resistance
The resistance of the undepleted bulk silicon.

Shunt Resistance .
The dynamic resistance (dV/d') of the junction at zero
volts.

Spectral Output (of a Light-Emitting Diode)

A description of the radiant-energy or light-emission
characteristic versus wavelength. This information is
usually given by stating the wavelength at peak emis-
sion and the bandwidth between half-power points or
by means of a curve.

Spectral Distribution of Energy (E\)
A plot showing the variation of spectral emission with
wavelength.

Spectral Response (of a Photosensitive Device)
A curve of the electrical-output characteristic versus
wavelength of radiant energy incident upon the device.

Steradian

Solid angle subtending an area on the surface of a
sphere equal to the square of the radius; there are 47
steradians in a sphere.

Storage Time (tg)

The time interval from a point at which the trailing edge
of the input pulse has dropped to 90% of its maximum
amplitude to a point at which the trailing edge of the
output pulse has dropped to 90% of its maximum
amplitude.

Threshold Voltage

Voltage at which a pn junction begins to pass a current;
in a solid state lamp, the voltage at which light is first
emitted.

Visible Emission, Visible Light
Radiation which is characterized by wavelengths of
about 0.38 um to 0.78 um.

Visible-Light-Emitting Diode (VLED)
An optoelectronic device containing a semiconductor
junction which emits visible light when forward-biased.

Lr

Wavelength at Peak Emission (Ap)

The wavelength at which the power output from a light-
emitting diode is maximum. TYPICAL UNITS: A, um, nm.
1A =10*um = 0.1 nm.
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Conversion Table

Point Source Relationships

Symbol Unit Note Description Radiometric Photometric
A Ampere A o . Point Source Intensity I, Watts/Steradian |, Lumens/Steradian
= - 1 = " =
éd ggﬁz:;m : cd =11° m ;:r 10 pm = 0.1 am Incident Flux Density H (:n;ridjf!r:ce) = Ie/v? .E(Illumjrla_nf:e) =2 I /e
°C Degree Celsius watts /«
°K See K Total Flux Output of P = 4xl, Watts F = 47l Lumens
ft Foot Point Source
fc Foot-candle The equivalent unit Im/ft? is preferred
fL Foot-Lambert 1 fL = (1/x) cd/ft2 = 3.4263 cd/m?
?;‘ :"“2:2 Design Relationships For An Area Source
K- Kelvin Formerly °K, degree Kelvin Description Radiometric Photometric
L Lambert "
Source Intensity B, By,
Im lumen Watts/cm?/steradian L /em?/ steradi
Ix Lux 11k = 1 Im/m? atts/cm?/steradian Lumens/cm?/steradian
m Meter Emitted Flux Density W = 7B, Watts/cm? L = xB;, Lumens/cm?
m Micron The equivalent unit um is preferred - -
nt Nit 1nt=1cd/m? Incident Flux Density B, Ag By Ag
Q Ohm H=r2+d/22 E=r+d/2>
s Second watts/cm? Lumens/cm?
sr Steradian
sb Stilb 1sb = 1cd/cm?
v Volt
w Watt

Units of Measurement

To Convert From To Multiply By
Angstroms Nanometers 0.1
Millimicrons
Angstroms Microns 0.0001
Micrometers
Nanometers Angstroms 10
Millimicrons
Microns Angstroms 10,000
Micrometers
Nanometers Microns .001
Millimicrons Micrometers
Microns Nanometers 1000
Micrometers Millimicrons
Radlometric Photometric
Description all wavelengths visible light
Total Flux Radiant Flux, P, in Luminous Flux, F, in

Watts

Lumens.

Emitted Flux Density
at a Source Surface

Radiant Emittance,
W, in Watts/cm?

Luminous Emittance, L,
in Lumens/ft?
(foot-Lamberts), or
lumens/cm? (Lamberts)

Source ity
(Point Source)

Radiant I ity Iy,
in Watts/Steradian

L ity, I,
in Lumens/Steradian
(Candela)

Source Intensity
(Area Source)

Radiance, By, in
(Watts/Steradian)
/cm?

Luminance, B, in
(Lumens/Steradian)/ ft
(foot-Lambert)

Flux Density Incident

Irradiance, H, in

on a Receiver Surface Watts/cm?

{luminance, E, in
Lumens/ft?
(foot-candie)
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United States and
Canada

Alsbama

Hallmark Electronics

4739 Commercial Drive

Huntsville, Alabama 35805

Tel: 205-837-8700 TWX: 810-726-2187

Hamilton/Avnet Electronics

4692 Commercial Drive

Huntsville, Alabama 35805

Tel: 205-837-7210

Telex: None — use HAMAVLECB DAL 73-0511
(Regional Hq. in Dallas, Texas)

Arizona

Hamilton/Avnet Electronics

505 S. Madison Drive

Tempe, Arizona 85281

Tel: 602-275-7851 TWX: 910-951-153§

Kierulff Electronics
4134 East Wood Street
Phoenix, Arizona 85040
Tel: 602-243-4101

Wyle Distribution Group

8155 North 24th Ave.

Phoenix, Arizona 85021

Tel: 602-249-2232 TWX: 910-951-4282

Californla

Avnet Electronics

350 McCormick Avenue

Costa Mesa, California 92626

Tel: 714-754-6111 (Orange County)
213-558-2345 (Los Angeles)

TWX: 810-595-1928

Bell Industries

Electronic Distributor Division

1161 N. Fair Oaks Avenue
Sunnyvale, California 94086

Tel: 408-734-8570 TWX: 910-339-9378

Wyle Distribution Group

3000 Bowers Avenue

Santa Clara, California 95051

Tel: 408-727-2500 TWX: 910-338-0541

Hamilton Electro Sales

3170 Puliman Avenue

Costa Mesa, California 92636
Tel: 714-979-6864

Hamilton Electro Safes

10912 W. Washington Bivd

Culver City, California 90230

Tel: 213-558-2121 TWX: 910-340-6364

Hamilton/Avnet Electronics

1175 3ordeaux Drive

Sunnyvale, California 94086

Tel: 408-743-3355 TWX: 910-379-6486

Hamilton/Avnet Electronics

4545 Viewridge Avenue

San Diego, California 92123

Tel: 714-571-7527

Telex: HAMAVELEC SDG 69-5415

Anthem Electronics

1020 Stewart Drive

P.O. Box 9085

Sunnyvale, California 94086
Tel: 408-738-1111

Anthem Electronics, Inc.
4040 Sorrento Valley Bivd
San Diego, California 92121
Tel: 714-279-5200

Anthem Electronics, Inc.
2661 Dow Avenue
Tustin, California 92680
Tel: 714-730-8000

Wyle Electronics

124 Maryland Street

El Segundo, California 90245

Tel: 213-322-8100 TWX: 910-348-7111

Wyle Distributor Group
17872 Cowan Avenue
Irvine, California 92714
Tel: 714-641-1600
Telex: 910-595-1572

**This distributor carries Fairchild die products only

“*Sertech Laboratories

2120 Main Street, Suite 190
Huntington Beach, California 92647
Tel: 714-960-1403

Wyle Distribution Group

9525 Chesapeake

San Diego, California 92123

Tel: 714-565-9171 TWX: 910-335-1590

Colorado

Bell Industries

8155 West 48th Avenue

Wheatridge, Colorado 80033

Tel: 303-424-1985 TWX: 910-938-0393

Arrow Electronics

2121 South Hudson
Denver, Colorado 80222
Tel: 303-758-2100

Wyle Distribution Group

6777 E. 50th Avenue

Commerce City, Colorado 80022

Tel: 303-287-9611 TWX: 910-936-0770

Hamilton/Avnet Electronics

8765 E. Orchard Rd., Suite 708
Englewood, Colorado 80111

Tel: 303-740-1000 TWX: 910-931-0510

Connecticut

Arrow Electronics, Inc.

12 Beaumont Road

Wallingford, Connecticut 06492

Tel: 203-265-7741 TWX: 710-465-0780

Hamiiton/Avnet Electronics

643 Danbury Road

Georgetown, Connecticut 06829

Tel: 203-762-0361

TWX: None — use 710-897-1405
(Regional Hq. in Mt. Laurel, N.J.)

Harvey Electronics

112 Main Street

Norwalk, Connecticut 06851
Tel: 203-853-1515

Schweber Electronics
Finance Drive

Commerce industrial Park
Danbury, Connecticut 06810
Tel: 203-792-3500

Florida

Arrow Electronics

1001 Northwest 62nd Street
Suite 402

Ft. Lauderdale, Fiorida 33309
Tel: 305-776-7790

Arrow Electronics

115 Palm Bay Road N.W.
Suite 10 Bidg. #200

Palm Bay, Florida 32905
Tel: 305-725-1408

Hallmark Electronics

1671 W. McNab Road

Ft. Lauderdale, Fiorida 33309

Tel: 305-971-9280 TWX: 510-956-3092

Halimark Electronics

7233 Lake Ellenor Drive

Orlando, Florida 32809

Tel: 305-855-4020 TWX: 810-850-0183

Hamilton/Avnet Electronics

6800 N.W. 20th Avenue

Ft. Lauderdale, Florida 33309

Tel: 305-971-2900 TWX: 510-954-9808

Hamilton/Avnet Electronics
3197 Tech Drive, North
St. Petersburg, Florida 33702

Schweber Electronics

2830 North 28th Terrace

Hollywood, Florida 33020

Tel: 305-927-0511" TWX: 510-954-0304

Georgia

Arrow Electronics

2979 Pacific Drive
Norcross, Georgia 30071
Tel: 404-449-8252
Telex: 810-766-0439

Hamilton/Avnet Electronics

6700 Interstate 85 Access Road, Suite 1E

Norcross, Georgia 30071

Tel: 404-448-0800

Telex: None — use HAMAVLECB DAL 73-0511
(Regional Hg. in Dallas, Texas’

Hinols

Halimark Electronics, Inc,
1177 Industrial Drive
Bensenville, Illinois 60106
Tel: 312-860-3800

Hamilton/Avnet Electronics

3901 N. 25th Avenue

Schilter Park, illinois 60176

Tel: 312-678-6310 TWX: 910-227-0060

Kieruiff Electronics

1536 Landmeier Road

Elk Grove Village, Illinois 60007

Tel: 312-640-0200 TWX: 910-227-3166

Schweber Electronics, Inc.

1275 Brummel Avenue

Elk Grove Village, lllinois 60007

Tel: 312-593-2740 TWX: 910-222-3453

Semiconductor Specialists, Inc.
(mailing address)

O'Hare International Airport
P.O. Box 66125

Chicago, lllinois 60666

(shipping address)
195 Spangler Avenue

Elmhurst Industrial Park

Elmhurst, lllinois 60126

Tel: 312-279-1000 TWX: 910-254-0169

Indiana

Graham Electronics Supply, Inc.

133 S. Pennsylvania St.

Indianapolis, Indiana 46204

Tel: 317-634-8486 TWX: 810-341-3481

Pioneer Indiana Electronics, Inc.
6408 Castie Place Drive

Indianapolis, Indiana 46250

Tel: 317-849-7300 TWX: 810-260-1794

Kansas

Hallmark Electronics, Inc.

11870 W. 91st Street

Shawnee Mission, Kansas 66214
Tel: 913-888-4746

Hamilton/Avnet Electronics

9219 Guivira Road

Overland Park, Kansas 66215

Tel: 913-888-8900

Telex: None — use HAMAVLECB DAL 73-0511
(Regional Hgq. in Dallas, Texas)

Louisiana

Sterling Electronics Corp

4613 Fairfield

Metairie, Louisiana 70002

Tel: 504-887-7610

Telex: STERLE LEC MRIE 58-328

Maryland

Hallmark Electronics, Inc.
6655 Amberton Drive
Baltimore, Maryland 21227
Tel: 301-796-9300

Hamilton/Avent Electronics
(mailing address)

Friendship Internationat Airport
P.O. Box 8647

Baltimore, Maryland 21240

(shipping address)

7235 Standard Drive

Hanover, Maryland 21076

Tel: 301-796-5000 TWX: 710-862-1861
Telex: HAMAVLECA HNVE 87-968

Pioneer Washington Electronics, Inc.
9100 Gaither Road

Gaithersburg, Maryland 20760

Tel: 301-948-0710 TWX: 710-828-9784

Schweber Electronics

9218 Gaither Road

Gaithersburg, Maryland 20760

Tel: 301-840-5900 TWX: 710-828-0536




10-4

Massachusetts

Arrow Electronics, Inc.

96 D Commerce Way

Woburn, Massachusetts 01801

Tel: 617-933-8130 TWX: 710-393-6770

Arrow Electronics

85 Wells Avenue

Newton Centre, Massachusetts 02159
Tel: 617-964-4000

Gerber Electronics

128 Carnegie Row

Norwood, Massachusetts 02026
Tel: 617-329-2400

Hamilton/Avnet Electronics

50 Tower Office Park

Woburn, Massachusetts 01801

Tel: 617-273-7500 TWX: 710-393-0382

Harvey Electronics

44 Hartwell Avenue

Lexington, Massachusatts 02173

Tel: 617-861-9200 TWX: 710-326-6617

Schweber Electronics

25 Wiggins Avenue

Bedford, Massachusetts 01730
Tel: 617-275-5100

“*Sertech Laboratories

1 Peabody Street

Salem, Massachusetts 01970
Tel: 617-745-2450

Michigan

Hamilton/Avnet Electronics

32487 Schoolcraft

Livonia, Michigan 48150

Tel: 313-522-4700 TWX: 810-242-8775

Pioneer/Detroit

13485 Stamford
Livonia, Michigan 48150
Tel: 313-525-1800

R-M Electronics

4310 Roger B. Chaffee
Wyoming, Michigan 49508
Tel: 616-531-9300

Schweber Electronics
33540 Schoolcraft
Livonia, Michigan 48150
Tel: 313-525-8100

Arrow Electronics
3921 Varsity Drive
Ann Arbor, Michigan 48104
Tel: 313-971-8220

Minnesota

Arrow Electronics
5230 West 73rd Street
Edina, Minnesota 55435
Tel: 612-830-1800

Hamilton/Avnet Electronics

7449 Cahill Road

Edina, Minnesota 55435

Tel: 612-941-3801

TWX: None — use 910-227-0060
(Regional Hq. in Chicago. Hl.}

Schweber Electronics

7402 Washington Avenue S.
Eden Prairie, Minnesota 55344
Tel: 612-941-5280

Missourl

Hallmark Etectronics, Inc.
13789 Rider Trail

Earth City, Missouri 63045
Tel: 314-291-5350

Hamilton/Avnet Electronics

13743 Shoreline Ct., East

Earth City, Missouri 63042

Tel: 314-344-1200 TWX: 910-762-0684

*Minority Distributor

**This distributor carries Fairchild die products only.

New Jersey

Hamilton/Avnet Electronics

10 Industrial Road

Fairfield, New Jersey 07006

Tel: 201-575-3390 TWX: 710-994-5787

Hamilton/Avnet Electronics

#1 Keystone Avenue

Cherry Hill, New Jersey 08003

Tel: 609-424-0100 TWX: 710-340-0262

Schweber Electronics

18 Madison Road

Fairfield, New Jersey 07006

Tel: 201-227-7880 TWX: 710-480-4733

Sterling Electronics

774 Pteitfer Blvd.

Perth Amboy. N.J. 08861

Tel: 201-442-8000 Telex: 138-679

Wilshire Electronics
102 Gaither Drive

Mt. Laurel, N.J. 08057
Tel: 215-627-1920

Wilshire Etectronics

1111 Paulison Avenue

Clifton, N.J. 07015

Tel: 201-365-2600 TWX: 710-989-7052

New Mexico

Bell Industries.

11728 Linn Avenue N.E

Albuquerque, New Mexico 87123

Tel: 505-292-2700 TWX: 910-989-0625

Hamilton/Avnet Electronics

2450 Byalor Drive S.E.

Albuguergque, New Mexico 87119

Tel: 505-765-1500

TWX: None — use 910-379-6486
1Regional Hg. in Mt. View, Ca.»

New York

Arrow Electronics

20 Oser Avenue

Hauppauge, New York 11787
Tel: 516-231-1000

*Cadence Electronics

40-17 Oser Avenue
Hauppauge, New York 11787
Tel: 516-231-6722

Arrow Electronics

P.0. Box 370

7705 Maltlage Drive
Liverpool, New York 13088
Tel: 315-652-1000

TWX: 710-545-0230

Components Plus, Inc.

40 Oser Avenue

Hauppauge, L.I., New York 11787
Tel: 516-231-9200 TWX: 510-227-9869

Hamilton/Avnet Electronics

167 Clay Road

Rochester, New York 14623

Tel: 716-442-7820

TWX: None — use 710-332-1201
(Regional Hq. in Burlington, Ma.:

Hamilton/Avnet Electronics

16 Corporate Circle

E. Syracuse, New York 13057

Tel: 315-437-2642 TWX: 710-541-0959

Hamilton/Avnet Electronics

5 Hub Drive

Melville, New York 11746

Tel: 516-454-6000 TWX: 510-224-6166

Harvey Electronics

(mailing address)

P.O. Box 1208

Binghampton, New York 13902
(shipping address!

1911 Vestal Parkway East
Vestal, New York 13850

Tel: 607-748-8211

Rochester Radio Supply Co., Inc.

140 W. Main Street

(P.O. Box 1971 Rochester, New York 14603
Tel: 716-454-7800

Schweber Electronics

Jericho Turnpike

Westbury. L.I.. New York 11590

Tel: 516-334-7474 TWX' 510-222-3660

Jaco Electronics. Inc.

145 Oser Avenue

Hauppauge, L.I.. New York 11787
Tel: 516-273-1234 TWX: 510-227-6232

Summit Distributors. Inc

916 Main Street

Buffalo, New York 14202

Tel: 716-884-3450 TWX: 710-522-1692

North Carolina

Arrow Electronics

938 Burke Street

Winston Salem. North Carolina 27102
Tel: 919-725-8711 TWX' 510-922-4765

Hamilton/Avnet

2803 Industrial Drive

Raleigh, North Carolina 27609
Tel: 919-829-8030

Hallmark Electronics

1208 Front Street, Bldg. K

Raleigh, North Carolina 27609

Tel: 919-823-4465 TWX: 510-928-1831

Resco

Highway 70 West

Rural Route 8, P.O. Box 116-B
Raleigh, North Carolina 27612
Tel: 919-781-5700

Pioneer/Carolina Electronics

103 Industrial Drive

Greensboro, North Carolina 27406
Tel: 919-273-4441

©Ohio

Arrow Electronics
3100 Plainfield Road
Dayton, Ohio 45432
Tel: 513-253-9176

Hamilton/Avnet Electronics

4588 Emery Industrial Parkway

Cleveland, Ohio 44128

Tel: 216-831-3500

TWX: None — use 910-227-0060
\Regional Hq. in Chicago, Il

Hamilton/Avnet Electronics

954 Senate Drive

Dayton, Ohio 45459

Tel: 513-433-0610 TWX: 810-450-2531

Pioneer/Cleveland
4800 E. 131st Street
Cleveland, Ohio 44105
Tel: 216-587-3600

Pioneer/Dayton

1900 Troy Street

Dayton, Ohio 45404

Tel: 513-236-9900 TWX: 810-459-1622

Schweber Electronics

23880 Commerce Park Road
Beachwood, Ohio 44122

Tel: 216-464-2970 TWX: 810-427-9441

Arrow Electronics

6238 Cochran Road

Solon, Ohio 44139

Tel: 216-248-3990 TWX: 810-427-9409

Arrow Electronics

- mailing address

P.O. Box 37826

Cincinnati, Ohio 45222

ishipping address

10 Knolicrest Drive

Reading, Ohio 45237

Tel: 513-761-5432 TWX: 810-461-2670



Oklahoma

Hallmark Electronics

5460 S. 103rd East Avenue

Tulsa, Oklahoma 74145

Tel: 918-835-8458 TWX: 910-845-2290

Radio Inc. Industrial Electronics
1000 S. Main

Tulsa, Oklahoma 74119

Tel: 918-587-9123

Pennsyivania

Hallmark Electronics, Inc.

458 Pike Road

Huntingdon Valley, Pennsylvania 19006
Tel: 215-355-7300 TWX: 510-667-1727

Pioneer/Delaware Valley Electronics
261 Gibraltar Road

Horsham, Pennsylvania 19044

Tel: 215-674-4000 TWX: 510-665-6778

Pioneer Electronics, Inc.

560 Alpha Drive

Pittsburgh, Pennsylvania 15238

Tel: 412-782-2300 TWX: 710-795-3122

Schweber Electronics

101 Rock Road

Horsham, Pennsylvania 19044
Tel: 215-441-0600

Arrow Electronics

4297 Greensburgh Pike

Suite 3114

Pittsburgh, Pennsylivania 15221
Tel: 412-351-4000

South Carolina

Dixie Electronics, Inc.

P.O. Box 408 (Zip Code 29202
1900 Barnwell Street

Columbia, South Carolina 29201
Tel: 803-779-5332

Texas

Allied Electronics

401 E. 8th Street

Fort Worth, Texas 76102
Tel: 817-336-5401

Arrow Electronics

13715 Gamma Road

Dallas, Texas 75234

Tel: 214-386-7500 TWX: 910-860-5377

Hallmark Electronics Corp.
10109 McKalla Place Suite F
Austin, Texas 78758

Tel: 512-837-2814

Hallmark Electronics

11333 Pagemill Drive

Dallas, Texas 75243

Tel: 214-234-7300 TWX: 910-867-4721

Hallmark Electronics, Inc.
8000 Westglen

Houston, Texas 77063
Tel: 713-781-6100

Hamilton/Avnet Electronics
10508A Boyer Boulevard
Austin, Texas 78758

Tel: 512-837-8911

Hamilton/Avnet Electronics

4445 Sigma Road

Dallas, Texas 75240

Tel: 214-661-8661

Telex: HAMAVLECB DAL 73-0511

Hamilton/Avnet Electronics

3939 Ann Arbor

Houston, Texas 77042

Tel: 713-780-1771

Telex: HAMAVLECB HOU 76-2589

Schweber Electronics, Inc.

14177 Proton Road

Dallas, Texas 75240

Tel: 214-661-5010 TWX: 910-860-5493

Schweber Electronics, Inc.

7420 Harwin Drive

Houston, Texas 77036

Tel: 713-784-3600 TWX: 910-881-1109
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Sterling Electronics

4201 Southwest Freeway

Houston, Texas 77027

Tel: 713-627-9800 TWX: 901-881-504
Telex: STELECO HOUA 77-5299

Utah

Bell Industries

3639 W. 2150 South

Salt Lake City, Utah 84120

Tel: 801-972-6969 TWX: 910-925-5686

Hamilton/Avnet Electronics

1585 W. 2100 South

Salt Lake City, Utah 84119

Tel: 801-972-2800

TWX: None — use 910-379-6486
(Regional Hq. in Mt. View, Ca.)

‘Washington

Hamilton/Avnet Electronics

14212 N.E. 21st Street

Bellevue, Washington 98005

Tel: 206-746-8750 TWX: 910-443-2449

Wyle Distribution Group

1750 132nd Avenue N.E

Bellevue, Washington 98005

Tel: 206-453-8300 TWX: 910-444-1379

Radar Electronic Co., Inc

168 Western Avenue W.

Seattle, Washington 98119

Tel: 206-282-2511 TWX: 910-444-2052

Wisconsin

Hamilton/Avnet Electronics

2975 Moorland Road

New Berlin, Wisconsin 53151

Tel: 414-784-4510 TWX: 910-262-1182

Marsh Electronics, Inc.

1563 South 100st Street

Milwaukee, Wisconsin 53214

Tel: 414-475-6000 TWX: 910-262-3321

Canada

Cam Gard Supply Ltd.

640 42nd Avenue S.E.

Calgary, Alberta, T2G 1Y6, Canada
Tel: 403-287-0520 Telex: 03-822811

Cam Gard Supply Ltd.
16236 116th Avenue

Edmonton, Alberta T5M 3V4, Canada
Tel: 403-453-6691 Telex: 03-72960

Cam Gard Supply Ltd.

4910 52nd Street

Red Deer, Alberta, TAN 2C8, Canada
Tel: 403-346-2088

Cam Gard Supply Ltd.
825 Notre Dame Drive

Kamloops, British Columbia, V2C 5N8, Canada

Tel: 604-372-3338

Cam Gard Supply Ltd.

1777 Ellice Avenue

Winnepeg, Manitoba, R3H OWS5, Canada
Tel: 204-786-8401 Telex: 07-57622

Cam Gard Supply Ltd.
Rookwood Avenue

Fredericton, New Brunswick, E38 4Y9, Canada

Tel: 506-455-8891

Cam Gard Supply Ltd.
15 Mount Royal Bivd.

Moncton, New Brunswick, E1C 8N6, Canada

Tel: 506-855-2200

Cam Gard Supply Ltd.

3065 Robie Street

Halifax, Nova Scotia, B3K 4P6, Canada
Tel: 902-454-8581 Telex: 01-921528

Cam Gard Supply Ltd.

1303 Scarth Street

Regina, Saskatchewan, S4R 2E7, Canada
Tel: 306-525-1317 Telex: 07-12667

Cam Gard Supply Ltd.
1501 Ontario Avenue

Saskatoon, Saskatchewan, S7K 1S7, Canada

Tel: 306-652-6424 Telex: 07-42825

Electro Sonic Industnal Sales
Toronto) Ltd

1100 Gordon Baker Rd

Willowdale, Ontario. M2H 3B3, Canada
Tel 416-494-1666

Telex: ESSCO TOR.06-22030

Future Electronics Inc.

Baxter Center

1050 Baxter Road

Ottawa, Ontario. K2C 3P2, Canada
Tel: 613-820-9471

Future Electronics Inc

4800 Dufferin Street

Downsview, Ontario, M3H 558, Canada
Tel: 416-663-5563

Future Electronics Corporation

5647 Fernier Street

Montreal, Quebec, H4P 2KS5. Canada
Tel 514-731-7441

Hamilton/Avnet International

(Canadal Ltd

3688 Nashua Drive, Units 6 & H
Mississauga, Ontario, L4V 1M5, Canada
Tel: 416-677-7432 TWX: 610-492-8867

Hamilton/Avnet International
(Canada) Ltd.

1735 Courtwood Crescent

Ottawa, Ontario, K1Z 5L9, Canada
Tel: 613-226-1700

Hamilton/Avnet International
2670 Sabourin Street

St. Laurent, Quebec

H4S 1M2, Canada

Tel: 514-331-6443 TWX: 610-421-3731

R.AE. Industrial Electronics, Ltd
3455 Gardner Court

Burnaby, British Columbia Z5G 447
Tel: 604-291-8866 TWX: 610-929-3065
Telex: RAE-VCR 04-54550

Semad Electronics Ltd.

620 Meloche Avenue

Dorval, Quebec, H9P 2P4, Canada
Tel: 604-2998-866 TWX: 610-422-3048

Semad Electronics Ltd.

105 Brisbane Avenue

Downsview, Ontario, M3J 2K6, Canada
Tel: 416-663-5670 TWX: 610-492-2510

Semad Electronics Ltd.

1485 Laperriere Avenue

Ottawa, Ontario, K1Z 7S8, Canada
Tel: 613-722-6571 TWX: 610-562-8966
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United States and
Canada

Alabama

Cartwright & Bean, Inc

2400 Bob Wallace Ave., Suite 201
Huntsville, Alabama 35805

Tel: 205-533-3509

California

Celtec Company

18009 Sky Park Circle Suite 8

Irvine, California 92714

Tel: 714-557-5021 TWX: 910-595-2512

Celtec Company

7867 Convoy Court, Suite 312

San Diego, California 92111

Tel: 714-279-7961 TWX: 910-335-1512

Magna Sales, Inc.

3333 Bowers Avenue

Suite 295

Santa Clara, California 95051

Tel: 408-985-1750 TWX: 810-338-0241

Colorado

Simpson Associates, Inc.

2552 Ridge Road

Littleton, Colorado 80120

Tel: 303-794-8381 TWX: 910-935-0719

Connecticut

Phoenix Sales Company

389 Main Street

Ridgetield, Connecticut 06877

Tel: 203-438-9644 TWX: 710-467-0662

Florida

Lectromech, Inc.

399 Whooping Loop

Altamonte Springs, Florida 32701

Tel: 305-831-1577 TWX: 810-853-0262

Lectromech, Inc.

2280 U.S. Highway 19 North
Suite 119 Bldg. L
Clearwater, Fiorida 33515
Tel: 813-726-0541

TWX: 810-866-0884

Lectromech, Inc.

17 E. Hibiscus Bivd.
Suite A

Melbourne, Florida 32901
Tel: 305-725-1950

TWX: 810-853-0262

Lectromech, Inc.

1350 S. Powerline Road, Suite 104
Pompano Beach, Florida 33060

Tel: 305-974-6780 TWX: 510-954-9793

Georgla

Cartwright & Bean, inc.

P.O. Box 52846 (Zip Code 30355)

90 W. Wieuca Square, Suite 155
Atlanta, Georgia 30342

Tel: 404-255-5262 TWX: 810-751-3220

Hiinols

Micro Sales, inc.

2258-B Landmeir Road

Elk Grove Village, lllinois 60007

Tel: 312-956-1000 TWX: 910-222-1833

Maryland

Delta 111 Associates

1000 Century Plaza Suite 224
Columbia, Maryland 21044

Tel: 301-730-4700 TWX: 710-826-9654

Massachusetts

Spectrum Associates, Inc.

109 Highland Avenue

Needham, Massachusetts 02192

Tel: 617-444-8600 TWX: 710-325-6665

Minnesota

PS1 Company

5315 W. 74th Street

Edina, Minnesota 55435

Tel: 612-835-1777 TWX: 910-576-3483

Mississippt

Cartwright & Bean, Inc.
P.O. Box 16728

5150 Keele Street
Jackson, Mississippi 39206
Tel: 601-981-1368

TWX: 810-751-3220

Nevada

Magna Sales

4560 Wagon Wheel Road
Carson City, Nevada 89701
Tel: 702-883-1471

New Jersey

BGR Associates

3001 Greentree Executive Campus
Marlton, New Jersey 08053

Tel: 609-428-2440

Lorac Sales, Inc.

1200 Route 23 North

Butler, New Jersey 07405

Tel: 201-696-8875 TWX: 710-988-5846

New York

Lorac Sales, Inc.

550 Old Country Road, Room 410
Hicksville, New York 11801

Tel: 516-681-8746 TWX: 510-224-6480

Tri-Tech Electronics, Inc.

3215 E. Main Street

Endwell, New York 13760

Tel: 607-754-1094 TWX: 510-252-0891

Tri-Tech Electronics, Inc.
590 Perinton Hills Office Park
Fairport, New York 14450
Tel: 716-223-5720

TWX: 510-253-6356

Tri-Tech Electronics, Inc.

6836 E. Genesee Street

Fayetteville, New York 13066

Tel: 315-446-2881 TWX: 710-541-0604

Tri-Tech Electronics, Inc.

19 Davis Avenue
Poughkeepsie, New York 12603
Tel: 914-473-3880

TWX: 510-253-6356

North Carolina

Cartwright & Bean, Inc.

1165 Commercial Ave.
Charlotte, North Carolina 28205
Tel: 704-377-5673

Cartwright & Bean, Inc.

P.O. Box 18465

3948 Browning Place

Raleigh, North Carolina 27619
Tel: 919-781-6560

Ohlo

The Lyons Corporation

4812 Frederick Road, Suite 101
Dayton, Ohio 45414

Tel: 513-278-0714

TWX: 810-459-1803

The Lyons Corporation

6151 Wilson Mills Road, Suite 101
Highland Heights, Ohio 44143
Tel: 216-461-8288

TWX: 810-459-1803

Oklahoma

Technical Marketing

9717 E. 42nd Street, Suite 221
Tulsa, Oklahoma 74145

Tel: 918-622-5984

Oregon

Magna Sales, Inc.

8285 S.W. Nimbus Ave., Suite 138
Beaverton, Oregon 97005

Tel: 503-641-7045

TWX: 910-467-8742

Pennsyivania

The Lyons Corporation

Attier Building

2787 Babcock Boulevard
Pittsburgh, Pennsylvania 15237
Tel: 412-931-7751

Tennessee

Cartwright & Bean, inc.
P.O. Box 4760

560 S. Cooper Street
Memphis, Tennessee 38104
Tel: 901-276-4442

TWX: 810-751-3220

Cartwright & Bean, Inc.
8705 Unicorn Drive

Suite B120

Knoxville, Tennessee 37923
Tel: 615-693-7450

TWX: 810-751-3220

Texas

Technical Marketing

3320 Wiley Post Road

Carrollton, Texas 75006

Tel: 214-387-3601 TWX: 910-860-5158

Technical Marketing, Inc.
9027 North Gate Bivd.
Suite 140

Austin, Texas 78758

Technical Marketing
6430 Hilicroft, Suite 104
Houston, Texas 77036
Tel: 713-777-9228

Utah

Simpson Associates, inc.
7324 South 1300 East
Midvale, Utah 94047

Tel: 801-566-3691

TWX: 910-925-4031

Washington

Magna Sales, Inc.
Benaroya Business Park
Building 3, Suite 115
300-120th Avenue, N.E.
Bellevue, Washington 98004
Tel: 206-455-3190

Wisconsin

Larsen Associates

10855 West Potter Road

Wauwatosa, Wisconsin 53226

Tel: 414-258-0529 TWX: 810-262-3160

Canada

R.N. Longman Sales, Inc. (L.S.l.)

1715 Meyerside Drive

Suite 1

Mississauga, Ontario, LST 1C5 Canada
Tel: 416-677-8100 TWX: 610-492-8976

R.N. Longman Sales, Inc. (L.S.1.)
16891 Hymus Bivd.

Kirkland, Quebec

H9H 3L4 Canada

Tel: 514-694-3911

TWX: 610-422-3028
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United States and
Canada

Alabama

Huntsville Office
Executive Plaza, Suite 107
4717 University Drive, N.W.
Huntsville 35805

Tel: 205-837-8960

Arizona

Phoenix Office

4414 N. 19th Avenue, Suite G
Phoenix 85015

Tel: 602-264-4948 TWX: 910-951-1544

California

Los Angeles Office*

Crocker Bank Bldg.

15760 Ventura Bivd., Suite 1027
Encino 91436

Tel: 213-990-9800 TWX: 910-495-1776

Santa Ana Office”

1570 Brookhollow Dr., Suite 206
Santa Ana 92705

Tel: 714-557-7350 TWX: 910-595-1109

Santa Clara Office*

3333 Bowers Avenue, Suite 299
Santa Clara 95051

Tel: 408-987-9530 TWX: 910-338-0241

Florida

Ft. Lauderdale Office

Executive Plaza, Suite 300-B

1001 Northwest 62nd Street

Ft. Lauderdale 33309

Tel: 305-771-0320 TWX: 510-955-4098

Orlando Office*

Crane's Roost Office Park

399 Whooping Loop

Altamonte Springs 32701

Tel: 305-834-7000 TWX: 810-850-0152

Hltinols

Chicago Office

60 Gould Center

The East Tower, Suite 710
Rolling Meadows 60008
Tel: 312-640-1000

Indiana

Ft. Wayne Office

2118 Inwood Drive, Suite 111

Ft. Wayne 46815

Tel: 219-483-6453 TWX: 810-332-1507

Indianapolis Office

7202 N. Shadeland Castle Point
Room 205

Indianapolis 46250

Tel: 317-849-5412 TWX: 810-260-1793

Kansas

Kansas City Office

8600 West 110th Street, Suite 209
Overland Park 66210

Tel: 913-649-3974

Maryland

Columbia Office®

1000 Century Plaza, Suite 225
Columbia 21044

Tel: 301-730-1510 TWX: 710-826-9654

Massachusetts

Boston Office®

888 Worcester Street

Wellesley Hills 02181

Tel: 617-237-3400 TWX: 710-348-0424

Michigan

Detroit Office®

21999 Farmington Road

Farmington Hills 48024

Tel: 313-478-7400 TWX: 810-242-2973

“Field Application Engineer

Minnesota

Minneapolis Office*

4570 West 77th Street, Room 360
Minneapolis 55435

Tel: 612-835-3322 TWX: 910-576-2944

New Jorsey
Wayne Office”

580 Valley Road, Suite 1

Wayne 07490

Tel: 201-696-7070 TWX: 710-988-5846

New Mexico

Alburquerque Office

2403 San Mateo N.E., Plaza 13
Alburquerque 87110

Tel: 505-884-5601 TWX: 910-379-6435

New York

Melville Office

275 Broadhollow Road, Suite 219
Melville 11747

Tel: 516-293-2900 TWX: 510-224-6480

Poughkeepsie Office

19 Davis Avenue

Poughkeepsie 12603

Tel: 914-473-5730 TWX: 510-248-0030

Fairport Office

260 Perinton Hills Office Park
Fairport 14450

Tel: 716-223-7700

Ohio

Dayton Office

4812 Frederick Road, Suite 105
Dayton 45414

Tel: 513-278-8278 TWX: 810-459-1803

Oregon

Fairchild Semiconductor

8285 S.W. Nimbus Avenue, Suite 138
Beaverton, Oregon 97005

Tel: 503-641-7871 TWX: 910-467-7842

Pennsylvania
Philadelphia Office”
2500 Office Center
2500 Marytand Road
Willow Grove 19090
Tel: 215-657-2711

Texas

Dallas Office

13771 N. Central Expressway, Suite 809
Dallas 75243

Tel: 214-234-3391 TWX: 910-867-4757

Houston Office

6430 Hillcroft, Suite 102

Houston 77081

Tel: 713-771-3547 TWX: 910-881-8278

Canada

Toronto Regional Office

Fairchild Semiconductor

1590 Matheson Bivd., Unit 26
Mississauga, Ontario L4W 1J1, Canada
Tel: 416-625-7070 TWX: 610-492-4311
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International

Australia

Fairchild Australia Pty Ltd.
Branch Office Third Floor
F.A.l. Insurance Building
619 Pacific Highway

St. Leonards 2065

New South Wales, Australia
Tel: (02)-439-5911

Telex: AA20053

Austria and Eastern Europe
Fairchild Electronics

A-1010 Wien

Schwedenplatz 2

Tel: 0222 635821 Telex: 75096

Brazil

Fairchild Semicondutores Ltda
Caixa Postal 30407

Rua Alagoas, 663

01242 Sao Paulo, Brazil

Tel: 66-9092 Telex: 011-23831
Cable: FAIRLEC

France

Fairchild Camera & Instrument S.A.
121, Avenue d'italie

75013 Paris, France

Tel: 331-584-55 66

Telex: 0042 200614 or 260937

Germany

Fairchild Camera and Instrument (Deutschiand)
Daimlerstr 15

8046 Garching Hochbruck

Munich, Germany

Tel: (089) 320031 Telex: 52 4831 fair d

Fairchild Camera and Instrument
(Deutschland) GmBh
Oeltzenstrasse 15

3000 Hannover

W. Germany

Tel: 0511 17844 Telex: 09 22922

Fairchild Camera and Instrument (Deutschland)
Postrstrasse 37

7251 Leonberg

W. Germany

Tel: 07152 41026 Telex: 07 245711

Hong Kong

Fairchild Semiconductor (HK) Ltd.
135 Hoi Bun Road

Kwun Tong

Kowloon, Hong Kong

Tel: K-890271 Telex: HKG-531

Italy

Fairchild Semiconduttori, S.P.A.

Via Flamenia Vecchia 853

00191 Roma, Italy

Tel: 06 327 4006 Telex: 63046 (FAIR ROM)

Fairchild Semiconduttori S.P.A.
Via Rosellini, 12

20124 Milano, Italy

Tel: 02 6 88 74 51 Telex: 36522

Japan

Fairchild Japan Corporation
Pola Bldg.

1-15-21, Shibuya
Shibuya-Ku, Tokyo 150

Japan
Tel: 03 400 8351 Telex: 242173

Fairchild Japan Corporation
Yotsubashi Chuo Bldg.
1-4-26, Shinmachi,
Nishi-Ku, Osaka 550, Japan
Tel: 06-541-6138/9

Korea

Fairchild Semikor Ltd.

K2 219-8 Gari Bong Dong

Young Dung Po-Ku

Seoul 150-06, Korea

Tel: 85-0067 Telex: FAIRKOR 22705

(mailing address)
Central P.O. Box 2806

Mexico

Fairchild Mexicana S.A.

Bivd. Adolofo Lopez Mateos No. 163
Mexico 19, D.F.

Tel: 905-563-5411 Telex: 017-71-038

Scandinavia

Fairchild Semiconductor AB
Svartengsgatan 6

§-11620 Stockholm

Sweden

Tel: 8-449255 Telex: 17759

Singapore

Fairchild Semiconductor Pty Ltd

No. 11, Lorong 3

Toa Payoh

Singapore 12

Tel: 531-066 Telex: FAIRSIN-RS 21376

Talwan

Fairchild Semiconductor (Taiwan Ltd
Hsietsu Bidg., Room 502

47 Chung Shan North Road

Sec. 3 Taipei, Taiwan

Tel: 573205 thru 573207

Benelux

Fairchild Semiconductor

Paradijslaan 39

Eindhoven, Holland

Tel: 00-31-40-446909 Telex: 00-1451024

United Kingdom

Fairchild Camera-and Instrument (UK) Ltd.
Semiconductor Division

230 High Street

Potters Bar

Hertfordshire EN6 58U

England
Tel: 0707 51111 Telex: 262835

Fairchild Semiconductor Ltd.

17 Victoria Street

Craigshill

Livingston

West Lothian, Scotland - EH54 5BG
Tel: Livingston 0506 32891 Telex: 72629
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