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Introduction

The philosophy that quality must be built into each
product starts in the fabrication process. These LED
wafers were produced from uitra-pure materials in the
controlled environment of Fairchild’s crystal-growing
facility. Here, each wafer is being carefully inspected
for correct mask alignment prior to diffusion.

Welcome to Fairchild Optoelectronics!

From our introduction of a phototransistor into the
marketplace 15 years ago, Fairchild Optoelectronics
has grown to be a major supplier of quality opto-
electronic products, offering the broadest product
range in the industry, including:

LED Lamps and Lamp Hardware

7-Segment LED Displays and Display Arrays
Photocouplers

Phototransistors

Photodiodes

Photo Arrays

Liquid Crystal Displays

Within this product breadth are incorporated our
philosophies of quality, reliability and cost-
competitiveness, backed by a sincere belief in
customer service and satisfaction.

Our catalog has been designed with you, the customer,
in mind. If you have further inquiries outside the

realm of our data book, we hope you will contact the
local Fairchild sales office, franchised distributor or
sales representative in your area. A complete listing of
these worldwide locations is contained in Section 10.

We welcome you to the world of Fairchild Opto-
electronics. We look forward to serving your opto-
electronic requirements.

Our Philosophies '

Quality — built-in

The philosophy of the Optoelectronics R&QA depart-
ment is that quality must be built into each and every
optoelectronic device that leaves Fairchild for the
marketplace. Built-in quality begins in the product
design stages and continues, under strict monitoring,
throughout the development, production and testing of
that product. All semiconductor and liquid-crystal
materials used in processing LEDs, phototransistors
and LCDs are produced by Fairchild, with optimum
yield, superior quality and reliability as prime design
considerations. Product testing and comparative stud-
ies are ongoing processes at Fairchild in our continu-
ous search for newer and more effective methods of
manufacturing products with built-in quality.
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Fairchild maintains a high standard of process control
by manufacturing many of the primary fabrication
materials. This research chemist is experimenting with
new compounds to improve LCD performance.
Fairchild is one of the few companies that produces
its own liquid crystal material.

Service—timely

The philosophy of our service groups is based on
timeliness. With Fairchild sales offices, sales repre-
sentatives and franchised distributors based world-
wide, the ability for us to respond to a customer
request is only a local phone call away. Our sales
teams are eager to respond to all customer requests,
from answering product and pricing questions, to
arranging technical seminars and training sessions.
Included within our vast network of field sales offices
are our field application engineers, trained specialists
who offer valuable technical assistance and recom-
mendations regarding our optoelectronics line. In
addition to field support, we have a factory equally
dedicated to serving customer needs. Our Customer-
Service team is a group of conscientious, customer-
oriented people whose main objective is supplying
accurate information in a timely manner. A customer’s
time is highly respected and considered when our
services are required, and customer satisfaction is'a
primary goal.

Delivery—credible

The philosophy of our Production Control department
is based on credibility. We currently enjoy the position
of being able to quote short lead times on most of our
optoelectronic products and offer products that are
available now. Current lead times for all our opto-
electronic devices are telexed to every Fairchild sales
office around the world on a monthly basis. Our
Production Control staff consistently reviews the influx
of new orders against our current backlog in order

to accurately gear production capacity to meet
customer demand.

Our Product

LED Lamps

Semiconductor lamps have come a long way from the
large incandescent lamps of the past. The reduction in
both size and power consumption has allowed these
tiny LEDs to be used in an expanding range of applica-
tions, from general-purpose indicators to show on/ off
status, to being the light source for activating
phototransistors. Fairchild Optoelectronics offers a
variety of both diffused and non-diffused (point
source) lamps in a wide range of packages, profiles,
colors and luminous intensities. We offer our own
proprietary (FLV) lamp series, in addition to second
sourcing several Gl (MV), Tl (TIL) and HP (5082)
series lamps. Lamp hardware is also available for
both our proprietary lamp series and for our second-
source Gl lamps.
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Fairchild Optoelectronics’ modern Palo Alto facility
fabricates wafers for LED display and photo
devices. This technician is preparing wafers for
aluminum coating.

LED Displays

With the advent of LED watches, clocks and calcula-
tors in the consumer marketplace came an increased
demand for electronic digital read-outs in many other
marketplaces. Their popularity continues to grow, as
applications expand into gas pumps, microwave
ovens, TV channel indicators, industrial test equipment
and electronic toys and games. Fairchild Opto-
electronics’ line of 7-segment LED displays continues
to grow with this increasing demand, offering a variety
of colors, including red, orange, yellow and green.
Digit sizes include .3-inch, .362-inch, .5-inch, .56-inch
and .8-inch. In addition, we offer both the air-gap

light pipe and filled-digit technologies. Our digit line
includes our own proprietary FND series, in addition to
second sourcing several Gl (MAN) and HP (5082)
series digits. Hardware is also available for our
.362-inch line.

Photo

From the introduction of one phototransistor 15 years
ago, Fairchild Optoelectronics’ photo line now encom-
passes over 150 device types offering a wide range of
both proprietary and second-source products in a
variety of packages. This range includes photo-
couplers, phototransistors, photodiodes, photo
emitters and photo arrays. In the photocoupler line we
offer both transistor and Darlington output in the
standard 6-pin mini DIP and in the 8-pin DIP. Not only
do we offer our FCD proprietary series and the
standard JEDEC 4N coupler series, we also second
source Tl (TIL series), Gl (MCT and MCA series), GE
(H11 series) and Litronix (ILD series). In the other
photo areas, we offer many highly sensitive, highly
reliable photo emitters and photosensors in a variety
of packages for use in both the visible and infrared
light ranges. Package options include plastic, glob
top, TO-18 and miniature coaxial.
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LCD (Liquid Crystal Displays)

The addition of LCD technology to the Fairchild Opto-
electronic group continues our commitment to serve
the ever-expanding optoelectronic marketplace with
the most suitable device and technology for the
optimum end customer application. LCD has become
the preferred technology over LED in many modern
design applications due to its low power consumption,
excellent readability. in full sunlight and its alpha-
numeric capabilities. Ourcommitment to quality and
reliability in our LCD product line starts with our
unique, fully hermetic glass-frit seal technique. This
technique is used on all displays to seal the LCD
material from the external environment for long-term
display reliability and performance. Our current stan-
dard LCD line offers both a variety of watch displays
and large area displays (LAD), including 3%- and
4-digit digital panel meter-type displays, a 4-digit
stereo display, a 12-digit telephone display and an 8-
digit alphanumeric display. Custom displays, outside
the realm of our standard LCD line, are reviewed on an
individual basis, and we welcome the opportunity to
discuss and review your application needs.

Fairchild employs several innovative technologies for
manufacturing LCD devices. This glass frit seal, along
with a final solder seal, is a unique Fairchild feature
that ensures both a fully hermetic package and long-
term reliability.
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Section 1 LED Visible Lamps |
Selection Guides

Typical
Max Forward

Forward Typical Voltage Data

Current Luminous Intensity @IlF=20mA Sheet
Device No. | Lens Characteristic mA mcd v Page No.
FLV100 Red Point Source 50 0.5@ 20 mA 1.8 2-4
FLV101 Red Diffused 50 0.45@ 20 mA 1.8 2-4
FLV102 Red Diffused 50 1.0 @ 20 mA 1.8 2-4
FLV104 Clear 100 150 @ 100 mA 2.0° 2-6
FLV104A Clear 100 150 @ 100 mA 2.0* 2-6
FLV110 Red Diffused 50 20@ 20 mA 1.7 2-10
FLV111 Clear Point Source 50 2.0@ 20 mA 1.7 2-13
FLV112 Clear Diffused 50 2.0@ 20 mA 1.7 2-13
FLV117 Red Diffused 50 1.0@ 20 mA 1.7 2-13
FLV140 Red Diffused 50 2.0@ 20 mA 1.7 2-10
FLV150 Red Diffused 50 20@ 20 mA 1.7 2-10
FLV160 Red Diffused 50 2.0@ 20 mA 1.7 2-10
FLV310 Green Diffused 35 3.2@ 20 mA 2.3 2-15
FLV340 Green Diffused 35 3.2@ 20 mA 2.3 2-15
FLV350 Green Diffused 35 3.2@ 20 mA 23 2-15
FLV360 Green Diffused 35 3.2@20mA 23 2-15
FLV410 Yellow Diffused 35 3.2@ 20 mA 2.3 2-18
FLV440 Yellow Diffused 35 3.2@20mA 2.3 2-18
FLV450 Yellow Diffused 35 3.2@ 20 mA 2.3 2-18
FLV460 Yellow Diffused 35 3.2@ 20 mA 2.3 2-18
FLV510 Red Diffused 35 10 @ 20 mA 2.1 2-21
FLV540 Red Diffused 35 10 @ 20 mA 2.1 2-21
FLV550 Red Diffused 35 10 @ 20 mA 2.1 2-21
FLV560 Red Diffused 35 10 @ 20 mA 2.1 2-21

*Ig = 100 mA
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Typical
Max Forward .
Forward Typical Voltage Data
Current Luminous Intensity @IF=20mA Sheet

Device No. | Lens Characteristic mA mcd v Page No.
MV5050 Clear Point Source 100 2.0@ 20 mA 1.7 2-25
MV5051 Clear Diffused 100 1.6 @ 20 mA 1.7 2-25
MV5052 Red Point Source 100 20@ 20 mA 1.7 2-25
MV5053 Red Diffused 100 1.6 @ 20 mA 1.7 2-25
MV5054-1 Red Semi-Diffused 100 20@ 10 mA 1.8 2-28
MV5054-2 Red Semi-Diffused 100 3.0@ 10 mA 1.8 2-28
MV5054-3 Red Semi-Diffused 100 4.0@ 10 mA 1.8 2-28
MV5055 Red Diffused 100 0.6 @ 20 mA 1.7 2-31
MV5056 Red Diffused 100 0.8@ 20 mA 1.7 2-31
MV5152 Amber Point Source 35 20@ 20 mA 2.0 2-34
MV5153 Amber Diffused 35 4.0 @'20 mA 2.0 2-34
MV5154 Amber Semi-Diffused 35 8.0@ 20 mA 2.0 2-34
MV5252 - Green Point Source 35 30 @ 20 mA 2.2 2-37
MV5253 Green Diffused 35 3.0@ 20 mA 2.2 2-37
MV5254 Green Semi-Diffused 35 6.0 @ 20 mA 2.2 2-37
MV5352 Yellow Point Source 35 20 @ 20 mA 2.1 2-40
MV5353 Yellow Diffused 35 6.0@ 20 mA 2.1 2-40
MV5354 Yellow Semi-Diffused 35 10 @ 20 mA 2.1 2-40
MV5752 Red Point Source 35 30 @ 20 mA 2.0 2-43
MV5753 Red Diffused 35 4.0@ 20 mA 2.0 2-43
MV5754 Red Semi-Diffused 35 8.0 @ 20 mA 2.0 2-43
TIL209A Red Diffused T-1 40 1.0@ 20 mA 1.6 2-46
TiL212 Yellow Diffused T-1 30 40@ 25 mA 1.6 2-46
TIL232 Green Diffused T-1 30 4.0@ 25 mA 1.6 2-46
5082-4480 Red Diffused 50 0.8 @ 20 mA 1.6 2-48
5082-4483 | Clear Diffused 50 0.8 @ 20 mA 1.6 2-48
5082-4486 | Clear Point Source 50 0.8 @ 20 mA 1.6 2-48
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LED Lamp Mounting

Hardware
Panel Data Sheet
Device No.| Thickness Panel Hole Description Page No.
FLS010 .060 to .250 .265 +.002 1-Piece Black Panel Mount Adapter for 2-3
LED Lamps
MP52 .125 .250 +.003 2-Piece Black Panel Mount Adapter for 2-24
LED Lamps
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7-Segment Numeric
Displays

Luminous/Typ | Data
Character VE Intensity/Seg [Sheet
Height Decimal |l =20 mA/Seg | I =20 mA |Page
Device No.| Inches |Polarity | Color Description Point V' ucd No.
FND350 .362 CA Red | 7-Segment Display RH 1.7 450 3-5
FND357 .362 CcC Red | 7-Segment Display RH 1.7 450 3-5
FND358 .362 CC Red | Overflow * 1 Digit RH 1.7 450 3-9
FND360 .362 CA Red | 7-Segment Display RH 1.7 900 3-5
FND367 .362 CC Red | 7-Segment Display RH 1.7 900 3-5
FND368 .362 CcC Red | Overflow * 1 Digit RH 1.7 900 3-9
FND500 .500 CC Red | 7-Segment Display RH 1.7 600 3-12
FND501 .500 CC Red | Overflow * 1 Digit RH 1.7 600 3-15
FND507 .500 CA Red | 7-Segment Display RH 1.7 600 3-12
"FND508 .500 CA Red | Overflow * 1 Digit RH 1.7 600 3-15
FND530 .500 CcC Grn | 7-Segment Display| RH 2.2 2000 3-18
FND531 .500 CcC Grn | Overflow = 1 Digit RH 2.2 2000 3-21
FND537 .500 CA Grn | 7-Segment Display RH 2.2 2000 3-18
FND538 .500 CA Grn | Overflow * 1 Digit RH 2.2 2000 3-21
FND540 .500 CcC Yel | 7-Segment Display RH 2.2 1000 3-18
FND541 .500 CcC Yel | Overflow =* 1 Digit RH 2.2 2000 3-21
FND547 .500 CA Yel | 7-Segment Display RH 2.2 1000 3-18
FND548 .500 CA Yel | Overflow * 1 Digit RH 2.2 2000 3-21
FND550 .500 CC Amb | 7-Segment Display RH 2.2 2000 3-18
FND551 .500 CcC Amb | Overflow = 1 Digit RH 2.2 2000 3-21
FND557 .500 CA Amb | 7-Segment Display RH 2.2 2000 3-18
FND558 .500 CA Amb | Overflow =+ 1 Digit RH 2.2 2000 3-21
FND560 .500 CC Red | 7-Segment Display RH 2.2 1200 3-12
FND561 .500 CcC Red | Overflow =+ 1 Digit RH 1.7 1200 3-15
FND567 .500 CA Red | 7-Segment Display RH 1.7 1200 3-12
FND568 .600 CA Red | Overflow * 1 Digit RH 1.7 1200 3-15
FND80O .800 cC Red | 7-Segment Display RH 1.7 1100 3-24
FND807 .800 CA Red | 7-Segment Display RH 1.7 1100 3-24
MAN71A .300 CA Red | 7-Segment Display RH 1.6 250 3-28
MAN72A .300 CA Red | 7-Segment Display LH 1.6 250 3-28
MAN73A .300 CA Red | Overflow * 1 Digit [ None 1.7 450 3-28
MAN74A .300 CcC Red | 7-Segment Display RH 1.6 250 3-28
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7-Segment Numeric
Displays
(Cont’d)

Luminous/Typ | Data
Character VE Intensity/Seg |Sheet
Height Decimal| Il = 20 mA/Seg | I =20 mA |Page
Device No.| Inches |Polarity | Color Description Point \'" ucd No.
MAN3610A .300 CA [Orange| 7-Segment Display RH 2.5 510* 3-32
MAN3620A .300 CA [Orange| 7-Segment Display LH 2.5 510" 3-32
MANS3630A .300 CA [Orange| Overflow * 1 Digit RH 2.5 510* 3-32
MANS3640A .300 CC [Orange| 7-Segment Display| RH 25 510* 3-32
MAN6610 .6560 CA [Orange| 7-Segment Display RH 2.5 510* 3-36 .
MANG6640 .560 CC [Orange| 7-Segment Display RH 2.5 510* 3-36
MAN6710 .560 CA Red | Dual-Digit Display RH 1.7 250 3-39
MAN6740 .560 CcC Red | Dual-Digit Display RH 1.7 250 3-39
5082-7650 .430 CA Red | 7-Segment Display LH 2.0 1720 3-42
5082-7651 .430 CA Red | 7-Segment Display RH 2.0 1720 3-42
5082-7653 .430 CC Red | 7-Segment Display| RH 2.0 1720 3-42
5082-7750 .430 CA Red | 7-Segment Display LH 1.6 400 3-45
5082-7751 .430 CA Red | 7-Segment Display RH 1.6 400 3-45
5082-7760 .430 CC Red [ 7-Segment Display RH 1.6 400 3-45
*Ig = 10 mA




1-8

LED Bar Graph Display,
Digit Hardware

Bar Graph Display

Luminous/Typ | Data
Character VE Intensity/Seg | Sheet
Height ) Decimal| Il = 20 mA/Seg | Ig =20 mA Page
Device No. Inches |Polarity | Color | Description Point v ucd No.
FNA12 .050 Both Red | 12-Element Bar | None 1.7 200 3-3
Display
Digit Hardware
Data Sheet
“Device No. Description Page No.
FNS700 10-Position DIP Socket for Use with .362” FND300 Series 7-Segment Displays 3-27
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Photo Arrays

Source Sensor Matching Factor
Iceqt) VCE(sat
H= (1.)0 mW/f:mz) lour(min
(GaAs) louT(Max)
Ig VE Vce=5.0V I = 50 mA Data
IF=50mA| Icg=4.0mA Vce=5.0V Sheet
mA/cell v mA v Distance = 0.05" Page
Device No. Description Max Typ Typ Typ Min Typ No.
FPA100 9-Element Source/ 1.50 1.25 4.5 04 0.5 0.65 4-3
Sensor Array
.100” Centers
Matched Pair
FPA101 12-Element Source/ 1.50 1.25 4.5 0.4 0.5 0.65 4-3
Sensor Array
.250" Centers
Matched Pair
FPA102 10-Element Source/ 1.50 1.25 4.5 0.4 0.5 0.65 4-3

Sensor Array
.087" Centers
Matched Pair
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Photo Sensors

Photo- Combined lgyTt
Diode Transistor I =50 mA
VE VcEo Vce=5.0V Data
g Ir=20mA| Icg = 1.0 mA Distance = 0.40" Sheet
mA \" v nA uA Page
Device No. Description Max Typ Min Min Max No.
FPA103 Light Reflective 75 1.25 12 20 4-8
Transducer, Clear
FPA104 Light Reflective 75 1.25 12 60 180 4-8
Transducer, Clear
FPA105 Light Reflective 75 1.25 12 80 160 4-8
Transducer, Clear
FPA106 Light Reflective 75 1.25 12 20 4-8
Transducer w/Ambient
Light Filter
FPA107 Light Reflective 75 1.25 12 60 180 4-8
Transducer w/Ambient
Light Filter
FPA108 Light Reflective 75 1.25 12 80 160 4-8
Transducer w/Ambient
Light Filter
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Photo Sensors
(Cont’d)

Matching Factor

loutmin
Iceqay) VcEe(sat) louT(Max)
Vceo H= 10 mW/cm?|H = 20 mW/cm? Ig = 50 mA Data
Ice |Ic = 1.0 mA| Tung. @ 2854°K | Ic = 500 mA V=50V Sheet
mA v mA Vv Distance = 0.05" | Page
Device No. Description |Max Typ Typ Typ Min Typ No.
FPA700 9-Element 25 35 1.76 0.16 0.5 0.65 4-11
Sensor Array
.100” Centers
FPA700A 9-Element 25 35 1.75 0.16 0.75 0.85 4-11
Sensor Array
.100” Centers
FPA710 12-Element 25 35 1.75 0.16 0.5 0.65 4-15
Sensor Array
.250" Centers
FPA710A 12-Element 25 35 1.75 0.16 0.75 0.85 4-15
Sensor Array
.250" Centers
FPA720 10-Element 25 35 1.75 0.16 0.5 0.65 4-19
Sensor Array
.100" Centers
FPA720A 10-Element 25 35 1.75 0.16 0.75 0.85 4-19

Sensor Array
.100"” Centers
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Infrared Photo

Emitters
Wavelength Axial
VE @ Peak Intensity
IF Ig = 100 mA Emission IF = 100 mA Data
. mA v nm mW/sr Sheet
Device No. Description Max Typ Typ Typ Page No.
FPE104 Lead Frame Package 100 1.35 890 10 4-23
Narrow Beam
FPE106 Miniature 100 1.35 890 0.4 4-26
.085” X .150” X .095"
Tall Flat Lens )
FPES00 TO-18, Dome Lens 150 1.35 890 10.0 4-28
FPES510 TO-18, Flat Lens 150 1.35 890 1.0 4-28
FPES520 TO-18, Dome Lens 150 1.35 940 50 4-31
FPES30 TO-18, Flat Lens 150 1.35 940 5.0 4-31
FPE700 T-1 Clear Epoxy 40 1.36 890 2.0* 4-34
TIL38 T-1% Grey Tinted 150 1.40 940 12 4-72
'lF = 40 mA
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Phototransistors
Vceo IcE(t) VCE(sat) Data
Ilc=10mA VCE=5.0V |H=20mW/cm? t,/tf Sheet
\'} mA v us Page
Device No. Description Min Typ | Min Typ Max | Min Typ Max | Typ No.
FPT100 Plastic, Dome Lens H = 5.0 mW/cm? Ic = 500 pA
General Purpose 30 50 0.2 1.4 0.16 0.3 | 2.8 4-35
FPT100A Plastic, Dome Lens H = 5.0 mW/cm? Ic = 500 pA
1:3 Sensitivity 30 50 1.0 14 30 0.16 0.3 | 2.8 4-35
FPT100B Plastic, Dome Lens H=50mW/cm?| Ic=500pA
1:2 Sensitivity 30 50 1.3 14 286 0.16 0.3 | 2.8 4-35
Ic =0.1 mA,
FPT101 Miniature, 0.080” Dia |H < 0.1 uW/cm2 [ H = 20 mW/cm? Ic =0.4mA
Hermetic Package 30 60 08 35 0256 0.3 | 28 4-39
FPT110 Plastic Flat Lens H=50mW/cm?| Iic= 500 A
General Purpose 30 50 0.2 0.88 0.16 0.33] 2.8 4-35
FPT110A Plastic Flat Lens H = 5.0 mW/cm? Ic = 500 pA
1:3 Sensitivity 30 50 06 088 18 0.16 0.33 | 2.8 4-35
FPT110B Plastic Flat Lens H= 5.0 mW/cm? Ic = 600 pA
1:2 Sensitivity 30 50 08 088 1.6 0.16 0.33 | 2.8 4-35
FPT120 Plastic, Dome Lens H= 1.0 mW/cm? Ic = 1.0 mA
High Sensitivity 20 50 04 15 0.25 0.55| 18 4-47
FPT120A Plastic, Dome Lens H= 1.0 mW/cm? Ic = 1.0mA
1:3 Sensitivity 15 30 1.5 4.5 0.256 0.55| 18 4-47
FPT120B Plastic, Dome Lens H= 1.0 mW/cm? Ic=1.0mA
1:1.5 Sensitivity 15 30 2.0 4.0 0.25 0.55| 18 4-47
FPT120C Plastic Cup, H = 5.0 mW/cm? Ic=1.0mA
Dome Lens 11 20 16 25 0.35 0.55| 18 4-47
FPT130 Plastic, Flat Lens H=10mW/cm?| Ic=1.0mA
High Sensitivity 20 50 04 09 0.25 0.55| 18 4-47
FPT130A Plastic, Flat Lens H= 1.0 mW/cm? Ic=1.0mA
1:3 Sensitivity 15 30 0.9 2.7 0.26 0.55| 18 4-47
FPT130B Plastic, Flat Lens H= 1.0 mW/cm? Ic = 1.0 mA
1:2 Sensitivity 15 30 1.2 2.4 0.25 0.55 | 18 4-47
FPT131 Plastic, Dome Lens H=50mW/cm?| Ic =500 uA
16 50 0.1 4.2 0.16 0.7 | 2.8 4-51
FPT132 Plastic, Dome Lens H= 1.0 mW/cm? Ic=1.0mA
10 30 02 15 0.15 0.7 | 18 4-55
FPT136 Plastic, Flat Lens H=5.0mW/cm? Ic = 500 uA
15 50 02 27 0.16 0.7 | 2.8 4-51




Phototransistors (Cont’d)

VCceo ICE(It) VCE(sat) Data
Ilc=1.0mA Vce=50V H =20 mW/cm? |t /5 Sheet
mA v us Page
Device No. Description Min Typ Min Typ Max | Min Typ Max | Typ No.
FPT137 Plastic, Flat Lens H = 1.0 mW/cm? Ilc=1.0mA
10 30 0.2 0.9 0.156 0.7 | 18 4-55
FPT400 Plastic, Dome Lens H= 1.0 mW/cm?
Photo Darlington 30 60 30 75 0.9 1.0 | 100 4-58
FPT410 Plastic, Flat Lens H= 1.0 mW/cm?
Photo Darlington 30 60 2.0 5.0 0.9 1.0 { 100 4-58
FPT500 TO-18, Dome Lens H= 1.0 mW/cm?
45 60 1.0 3.0 0.16 0.33| 3.0 4-60
FPTS00A TO-18, Dome Lens H= 1.0 mW/cm?
1:3 Sensitivity 45 60 2.0 6.0 0.16 0.33| 3.0 4-60
FPT510 TO-18, Flat Lens H = 5.0 mW/cm?
45 60 05 1.5 0.16 0.33| 3.0 4-62
FPT510A TO-18, Flat Lens H = 5.0 mW/cm?
1:3 Sensitivity 45 60 1.0 3.0 0.16 0.33| 3.0 4-62
FPT520 TO-18, Dome Lens H = 1.0 mW/cm? -
30 60 50 8.0 0.16 0.33| 8.0 4-60
FPT520A TO-18, Dome Lens H= 1.0 mW/cm?
1:3 Sensitivity 30 60 6.0 18 0.16 0.33| 8.0 4-60
FPT530 TO-18, Flat Lens H = 5.0 mW/cm?
30 60 30 5.0 0.16 0.33| 10 4-62
FPT530A TO-18, Flat Lens H = 5.0 mW/cm?
1:3 Sensitivity 30 60 4.0 12 0.16 0.33| 10 4-62
FPT540 TO-18, Dome Lens H= 1.0 mW/cm?
12 30 80 1.5 0.25 0.55| 18 4-60
FPT540A TO-18, Dome Lens H = 1.0 mW/cm?
: 1:3 Sensitivity 12 30 10 30 0.25 0.55| 18 4-60
FPT550 TO-18, Flat Lens H = 5.0 mW/cm? )
12 30 80 10 0.25 0.55| 18 4-62
FPT550A TO-18, Flat Lens H = 5.0 mW/cm?
1:3 Sensitivity 12 30 8.0 24 0.25 0.55| 18 4-62
FPT560 TO-18, Dome Lens H= 1.0 mW/cm?
Photo Darlington 30 60 10 30 0.9 1.0 | 100 4-64
FPT570 TO-18, Flat Lens H = 5.0 mW/cm?
Photo Darlington 30 60 1.0 6.0 09 1.0 | 100 4-64
FPT610 Ceramic Miniature, H = 5.0 mW/cm? Ic = 600 pA
.085" X .150” 30 60 02 1.0 0.16 0.33| 18 4-66
FPT630 Flat Lens H = 5.0 mW/cm? Ic=1.0mA
.85” X .185" X 0.95" 20 60 20 5.0 0.16 0.33| 18 4-66
Tall
FPT700 T-1, Clear Plastic H= 5.0 mW/cm?
Phototransistor 15 50 0.10 0.88 0.16 0.7 | 2.8 4-68




Photodiodes

R(Tungsten) R@0.9

BV In It Responsivity. | ._"‘ p fvity Data
Ir = 5.0 1A, VR=-10V VR=-10V nA/mW/cm? | uA/mW/cm? | Sheet

H=0.1uW/ecm? | VR | H=<0.1uW/cm? |H=20 mW/cm?| Tc = 2854°K |No bias, GaAs | Page

Device No. Description Min Typ v Typ Max Min Typ Min Typ Typ No.
FPT102 | Photodiode 50 20 50| 0.1 25 12 20 06 1.0 3.0 4-44

Hermetic Package

FPT720 | Photodiode 120 160 (50| 0.3 35 15 25 0.6 1.0 3.9 4-70

T-1 Clear Epoxy




Max Ratings @ Tp = 25°C Coupled Characteristics
Transistor Diode Min Current Transfer Ratio
Pp Ic Vceo VR I Viso Ic/lF @ @Vce
Device No. Output mwW mA v v mA kv % mA v
FCD810() Trans 250 25 20 3.0 60 1.5 ac 10 10 10
FCD810A(" Trans 250 25 20 3.0 60 1.5 10 10 10
FCD810B(1 Trans 250 25 20 3.0 60 25 10 10 10
FCcD810C() Trans 250 25 20 3.0 60 5.0 10 10 10
FCD810D(" Trans 250 25 20 3.0 60 6.0 10 10 10
FCD820(1. 3 Trans 250 25 30 3.0 60 1.6ac 20 10 0.4
FCD820A( Trans 250 25 30 3.0 60 1.5 20 10 10
FCD820B(" Trans 250 25 30 3.0 60 2.5 20 10 10
FCD820C(" Trans 250 25 30 3.0 60 5.0 20 10 10
FCD820D(" Trans 250 25 30 3.0 60 6.0 20 10 10
FCD825(1. 5 Trans 250 25 30 3.0 60 1.6ac 50 10 10
FCD825A(1. 5) Trans 250 25 30 3.0 60 1.5 50 10 10
FCD825B(!. 5) Trans 250 25 30 3.0 60 2.5 50 10 10
FCD825C(!. 5) Trans 250 25 30 3.0 60 5.0 50 10 10
FCD825D(!. 5 Trans 250 25 30 3.0 60 6.0 50 10 10
FCD830(2 3 Trans 250 25 30 3.0 60 1.5 20 10 0.4
FCD830A(2 Trans 250 25 30 3.0 60 1.6ac 20 10 10
FCD830B(2 Trans 250 25 30 3.0 60 2.5 20 10 10
FCD830C® Trans 250 25 30 3.0 60 5.0 20 10 10

Notes
1. Standard Transistor output
2. High-speed transistor output
guaranteed 2.0 us max t, and t; with 100 Q R
8.0 us typ at 1 kQ R
. CTR guaranteed with transistor in saturation
. JEDEC registered data and conditions
. CTR typ at 1.0 mA = 40%

o s w
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Couplers

Coupled Input Diode Output Transistor Output Darlington
Characteristics | Characteristics Characteristics Characteristics

T U] VE VCE‘}sat) IcEo Data

us us v @IF @lc @IF A @ Vce Sheet

Typ Typ Max mA Max mA mA Max v Page No. | Device No.
4.0 4.0 1.5 10 0.7 2.6 50 5-3 FCD810("
4.0 4.0 1.5 10 0.7 2.6 50 5-3 FCD810A(M
4.0 4.0 1.6 10 0.7 1.6 50 56-3 FCD810B(")
4.0 4.0 1.5 10 0.7 2.6 50 5-3 FCD810C(»
4.0 4.0 1.5 10 0.7 2.6 50 5-3 FCD810D()
2.5 2.5 1.5 60 0.4 2.0 10 5-6 FCD820(1. 3
2.5 25 1.5 60 0.4 2.2 15 5-6 FCD820A(
2.5 25 1.5 60 0.4 2.2 15 5-6 FCD820B("
2.5 2.5 1.5 60 0.4 2.2 15 5-6 FCD820C(")
2.5 2.5 1.5 60 0.4 2.2 15 5-6 FCD820D(")
3.0 3.0 1.5 60 0.4 2.0 10 5-9 FCD825(1. 5
3.0 3.0 1.5 60 0.4 2.0 10 5-9 FCD825A(1. 5)
3.0 3.0 1.5 60 0.4 2.0 10 5-9 FCD825B(1. 5
3.0 3.0 1.5 60 0.4 2.0 10 5-9 FCD825C(1. 5)
3.0 3.0 1.5 60 0.4 2.0 10 5-9 FCD825D(1. 5
1.6 1.6 1.5 60 0.4 2.0 10 5-11 FCD830(2 3
1.6 1.6 1.5 60 0.4 2.2 15 5-11 FCD830A(2)
1.6 1.6 1.5 60 0.4 2.2 15 5-11 FCD830B()
1.6 1.6 1.5 60 0.4 2.2 16 5-11 FCD830C(2




Max Ratings @ Ty = 25°C Coupled Characteristics
Transistor Diode Min Current Transfer Ratio
Pp Ic Vceo VR I Viso Ic/lF @ @VcE
Device No. Output mwW mA v v mA kV % mA v
FCD830D( Trans 250 25 30 3.0 60 6.0 20 10 10
FCD831(2 Trans 250 25 30 3.0 60 1.5ac 10 10 10
FCD831A(2) Trans 250 25 30 3.0 60 1.5 10 10 10
FCD831B(2 Trans 250 25 30 ’ 3.0 60 2.5 10 10 10
FCD831C( Trans 250 25 30 3.0 60 5.0 10 10 10
FCD831D(2 Trans 250 25 30 3.0 60 6.0 10 10 10
FCD836(2 . Trans 250 25 20 3.0 ‘ 60 1.6ac 6.0 10 10
FCD836C?@ | Trans 250 25 20 3.0 60 50 6.0 10 10
FCD836D(2) Trans 250 25 20 3.0 60 6.0 6.0 10 10
FCD850 Darlg 250 125 30 3.0 80 1.5ac 100 10 5.0
FCD850C - Darlg 250 125 30 3.0 80 5.0 100 10 5.0
FCD850D Darlg 250 125 30 3.0 80 6.0 100 10 5.0
FCD855 Darlg 250 125 55 3.0 80 1.56ac 100 10 5.0
FCD855C Darlg 250 125 55 3.0 80 5.0 100 10 5.0
FCD855D Darlg 250 125 55 3.0 80 6.0 100 10 5.0
FCD860(3) Darlg 250 125 30 3.0 80 1.5ac 200 1.0 1.0
FCD860C() Darlg 250 125 30 3.0 80 5.0 200 1.0 1.0
FCD860D®) Darlg 250 125 30 3.0 80 6.0 200 1.0 1.0
FCD865() Darlg 250 125 30 3.0 80 1.6ac 400 0.5 1.0
FCD865C®) Darlg 250 125 30 3.0 80 5.0 400 0.5 1.0
FCD865D®) Darlg 250 125 30 3.0 80 6.0 400 0.5 1.0

Notes
1. Standard Transistor output
2. High-speed transistor output
guaranteed 2.0 us max t, and t¢ with 100 @ R|_
8.0 us typ at 1 kQ R
. CTR guaranteed with transistor in saturation
. JEDEC registered data and conditions
. CTR typ at 1.0 mA = 40%

[ )
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Couplers
(Cont’d)

Coupled Input Diode Output Transistor Output Darlington
Characteristics | Characteristics Characteristics Characteristics

Tr ] VF VCE\ssat) Iceo Data

us us v @IF @lc @IF uA @ Vce Sheet
Typ Typ Max mA Max mA mA Max v Page No. | Device No.
1.6 1.6 1.5 60 0.4 2.2 15 5-11 FCD830D(
1.6 1.6 1.5 60 05 2.0 50 5-13 FCD831(2
1.6 1.6 1.5 60 0.5 2.0 50 5-13 FCD831A()
1.6 1.6 1.5 60 0.5 2.0 50 5-13 FCD831B()
1.6 1.6 1.5 60 0.5 2.0 50 5-13 FCD831C(2
1.6 1.6 1.5 60 0.5 2.0 50 5-13 FCD831D()
1.6 1.6 1.5 20 0.7 2.0 50 5-15 FCD836(2
1.6 1.6 1.5 20 0.7 2.0 50 5-15 FCD836C(2
1.6 1.6 1.5 20 0.7 2.0 50 5-15 FCD836D(2)
15 150 1.5 20 1.0 50 50 0.1 10 5-17 FCD850

15 150 1.5 20 1.0 50 50 0.1 10 5-17 FCD850C
15 150 1.5 20 1.0 50 50 0.1 10 5-17 FCD850D
15 150 1.6 20 1.0 50 50 0.1 10 5-17 FCD855

15 150 1.5 20 1.0 50 50 0.1 10 5-17 FCD855C
15 150 1.5 20 1.0 50 v 50 0.1 10 5-17 FCD855D
80 160 1.5 20 1.0 2.0 1.0 0.1 10 5-19 FCD860®)
80 150 1.5 20 1.0 2.0 1.0 0.1 10 5-19 FCD860C3)
80 150 1.5 20 1.0 2.0 1.0 0.1 10 5-19 FCD860D®
80 150 1.5 20 1.0 2.0 1.0 0.1 10 5-19 FCD865(®
80 150 1.5 20 1.0 2.0 1.0 0.1 10 5-19 FCD865C
80 150 1.5 20 1.0 2.0 1.0 0.1 10 5-19 FCD865D®)
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Max Ratings @ Tp = 25°C Coupled Characteristics
Transistor Diode Min Current Transfer Ratio
Pp Ic Vceo VR I Viso Ic/lF  @F @Vce

Device No. Output mw mA v v mA kV % mA v

H11A1 Trans 250 100 30 3.0 60 2.5 50 10 10
H11A2 Trans 250 100 30 3.0 60 1.5 20 10 10
H11A3 Trans 250 100 30 3.0 60 2.5 20 10 10
H11A4 Trans 250 100 30 3.0 60 1.5 10 10 10
H11B1 Darlg 250 100 25 3.0 60 2.5 50 10 5.0
H11B2 Darlg 250 100 25 3.0 60 1.5 20 10 5.0
H11D1 Trans 250 25 300 6.0 50 2.5 20 10 10
H11D2 Trans 250 25 300 6.0 50 1.5 20 10 10
H11D3 Trans 250 25 200 6.0 50 1.5 20 10 10
H11D4 Trans 250 25 200 6.0 50 1.5 10 10 10
MCA230 Darlg 300 0.1 30 3.0 60 1.5 40 10 5.0
MCA231( Darlg 300 0.1 30 3.0 60 1.5 4.0 1.0 1.0
MCA255 Darlg 300 0.1 55 3.0 60 1.5 40 10 5.0
MCT2 Trans 250 - 30 3.0 60 1.5 20 10 10
MCT2E Trans 250 _— 30 3.0 60 2.5 20 10 10
MCT26 Trans 250 —_ 30 3.0 60 1.5 6.0 10 10
TIL111® Trans 250 — 30 3.0 100 1.5 7.0 16 0.4
TIL112 trans 250 — 20 3.0 100 1.5 2.0 10 5.0
TIL113® Trans 250 — 30 3.0 100 1.5 100 10 1.0
TIL114® Trans 250 — 30 3.0 100 2.5 7.0 16 0.4
TIL115 Trans 250 — 20 3.0 100 2.5 2.0 10 5.0
TIL116 Trans 250 —_ 30 3.0 100 2.5 5.0 10 10
TIL117 Trans 250 —_ 30 3.0 100 2.5 9.0 10 10
TIL118 Trans 250 -_ 20 3.0 100 1.5 10 10 5.0
TIL119 Darlg 250 -_ 30 3.0 100 1.5 160 10 2.0

Notes
1. Standard Transistor output
2. High-speed transistor output
guaranteed 2.0 us max t, and t; with 100 @ R
8.0 us typ at 1 kQ R
. CTR guaranteed with transistor in saturation
. JEDEC registered data and conditions
. CTR typ at 1.0 mA = 40%

osw
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C‘ouplers
(Cont’d)

Coupled Input Diode Output Transistor Output Darlington
Characteristics | Characteristics Characteristics Characteristics
T ] Vg VCE‘;ut) Iceo Data
us us v @I @Ilc @Ig A @ VcE Sheet
Typ Typ Max mA Max mA mA Max \'J Page No. | Device No.
2.0 2.0 1.5 10 0.4 0.5 10 5-25 H11A1
2.0 2.0 1.6 10 0.4 0.5 10 5-25 H11A2
2.0 2.0 ‘1.5 10 0.4 0.5 10 5-25 H11A3
2.0 2.0 1.5 10 0.4 0.5 10 5-25 H11A4
125 100 1.5 10 1.0 1.0 1.0 0.1 10 6-27 H11B1
125 100 1.5 10 1.0 1.0 1.0 0.1 10 56-27 H11B2
5.0 5.0 1.5 10 0.4 0.5 10 5-29 H11D1
5.0 5.0 1.5 10 0.4 0.5 10 5-29 H11D2
5.0 5.0 1.5 10 0.4 0.5 10 5-29 H11D3
5.0 5.0 1.5 10 0.4 0.5 10 5-29 H11D4
40 50 1.5 20 1.0 50 50 0.1 10 5-33 MCA230
40 50 1.5 20 1.0 2.0 1.0 0.1 10 5-33 MCA231()
40 50 1.5 20 1.0 50 50 0.1 10 5-33 MCA255
2.5 2.5 1.5 20 0.4 2.0 16 5-35 MCT2
2.5 2.5 1.5 20 0.4 2.0 16 65-35 = | MCT2E
2.5 2.5 1.5 20 0.5 1.6 60 5-35 MCT26
2.5 2.5 1.4 16 0.4 20 16 5-40 TiL111®
15.0 16.0 1.4 16 0.5 2.0 50 5-43 TIL112
50 50 1.5 10 1.0 125 50 0.1 10 5-45 TIL113@®
2.0 2.0 1.4 16 0.4 2.0 16 5-40 TIL1141
156.0 16.0 1.5 10 0.5 2.0 50 5-43 TIL115
2.0 2.0 1.5 60 0.4 2.2 15 5-40 TIL116
2.0 2.0 1.4 16 0.4 0.5 10 5-40 TiL117
156.0 16.0 1.5 10 0.5 2.0 50 5-43 TIL118
50 50 1.5 10 1.0 10 10 0.1 10 5-45 TIL119
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Max Ratings @ T = 25°C Coupled Characteristics
Transistor Diode Min Current Transfer Ratio
Pp Ic Vceo VR IF Viso Ic/lf  @F @Vce
Device No. Output mw mA v v mA kv % mA v
4N254) Trans 250 — 30 3.0 80 2.5 20 10 10
4N26(4) Trans 250 _ 30 3.0 80 1.5 20 10 10
4N27@4 Trans 250 — 30 3.0 80 1.5 10 10 10
4N28@ Trans 250 — 30 3.0 80 0.5 10 10 10
4N29(4 Darlg 250 125 30 3.0 80 2.5 100 10 10
4N304 Darlg 250 125 30 3.0 80 1.5 100 10 10
4N314 _Darlg 250 125 30 3.0 80 1.5 50 10 10
4N324 Darig 250 125 30 3.0 80 2.5 500 10 .~ 10
4N33@4) Darlg 250 125 30 3.0 80 1.5 500 10 10
4N35@4) Trans 300 - 30 6.0 60 3.5 100 10 10
4N364 Trans 300 —_ 30 6.0 60 2.5 100 10 10
4N374 Trans 300 —_ 30 6.0 60 1.5 100 10 10

Notes
1. Standard Transistor output
2. High-speed transistor output
guaranteed 2.0 us max t, and t; with 100 Q R
8.0 us typ at 1 k2 R
. CTR g teed with transi in ion
. JEDEC registered data and conditions
. CTR typ at 1.0 mA = 40%

0 bsaw



1-23

Couplers
(Cont’d)

Coupled Input Diode Output Transistor Output Darlington
Characteristics | Characteristics Characteristics Characteristics
Tr b VF VCE‘}sat) Iceo Data
us us v @I @lc @If 7.3 @ Vce | Sheet
Typ Typ Max mA Max mA mA Max \'} Page No. | Device No.
2.5 2.5 1.5 50 0.5 2.0 50 5-47 4N254)
2.5 2.5 1.5 50 0.5 2.0 50 5-47 4N26@)
2.5 25 1.5 50 0.5 2.0 50 5-47 4N274)
2.5 25 1.5 50 0.5 2.0 50 5-47 4N284)
10 45 1.5 50 1.0 2.0 8.0 0.1 10 5-49 4N294)
10 45 1.5 50 1.0 2.0 8.0 0.1 10 5-49 4N304)
10 45 1.5 50 1.2 2.0 8.0 0.1 10 5-49 4N314)
10 120 1.5 50 1.0 2.0 8.0 0.1 10 5-49 4N324)
10 120 1.5 50 1.0 2.0 8.0 0.1 10 5-49 4N334)
8.0 8.0 1.5 10 0.3 0.5 10 5-51 4N354)
8.0 8.0 1.5 10 0.3 0.5 10 5-51 4N36W
8.0 8.0 1.5 10 0.3 0.5 10 5-51 4N374)
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Max Ratings @ Tp = 25°C Coupled Characteristics
Transistor Diode Min Current Transfer Ratio
. Pp Ic Vceo VR I Viso Ic/lf @ @Vce

Device No. Output mW mA v v mA kv % mA v
FCD880 Trans 400 30 30 3.0 60 2.5 30 10 10
FCD885 Trans 400 30 30 3.0 60 2.5 10 10 10
FCD890 Darlg 400 30 30 3.0 60 25 200 1.0 1.0
ILD74 Trans 150 30 20 3.0 100 1.5 12.5 16 5.0
MCT6 Trans 100 30 30 3.0 60 1.5 20 10 10
MCT66 Trans 100 30 30 3.0 60 1.5 6 10 10
Notes

1. Standard Transistor output
2. High-speed transistor output

guaranteed 2.0 us max t, and t; with 100 @ R
8.0 us typ at 1 kQ R
. CTR guaranteed with transistor in saturation
. JEDEC registered data and conditions
. CTR typ at 1.0 mA = 40%

osw
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Dual Couplers

Coupled Input Diode Output Transistor Output Darlington

Characteristics | Characteristics Characteristics Characteristics
T t VE VCE‘}sat) Iceo Data
us us v @Ik @Ic @If uA @ Vce Sheet
Typ Typ Max mA Max mA mA Max \' Page No. | Device No.
2.0 2.0 1.5 60 0.4 2.0 16 5-21 FCD880
2.0 2.0 1.5 60 0.3 25 20 5-21 FCD885
80 80 1.5 20 1.0 2.0 1.0 0.1 10 5-23 FCD8390
6.0 6.0 1.3 60 0.5 2.0 16 5-31 ILD74
2.0 2.0 1.5 20 0.4 2.0 16 5-38 MCT6
2.0 2.0 1.5 20 0.4 2.0 40 5-38 MCT66

|
|
|
|
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LCD Large Area
Displays

Data
Digit Sheet
Device No. | No. Height Package Size Connector Page
(Note 1) Digits | in. (mm) in. (mm) Type Description No.
FLB1208X1 12 .30 (7.6) |3.00 (76.20) X .866 (22.00) | Elastomer | Decimal after each digit 6-3
FLB3511X1| 3% .45 (11.4) [2.00 (50.80) X 1.20 (30.48) | Elastomer2 | Decimals, Colon, +, “BT” 6-6
Indicator
FLB3513X1| 3% .50 (12.5) [2.00 (50.80) X 1.20 (30.48) | Elastomer | Decimals, Colon, %, Arrow 6-9
Indicator
FLB3513X2| 3% | .50 (12.5) |2.00 (50.80) X 1.20 (30.48) Pins Decimals, Colon, *, Arrow 6-9
Indicator
FLB3513X3| 3% .50 (12.5) {2.00 (50.80) X 1.20 (30.48) | Elastomer | Decimals, Colon, +, “LO BAT"| 6-12
Indicator
FLB3513X4| 3% .50 (12.5) [2.00 (50.80) X 1.20 (30.48) Pins Decimals, Colon, =, “LO BAT"| 6-12
Indicator
FLB4010X1 4 .40 (10.2) [2.70 (68.58) X .866 (22.00) | Elastomer | Stereo Radio, Cassette 6-15
Readout; Decimal, Colon,
Stereo, Dolby™, AM, FM, PM,
Cassette and Tape Direction
Indicators
FLB4013X1 4 .50 (12.5) |2.00 (50.80) X 1.20 (30.48) | Elastomer | Decimals, Colon 6-17
FLB4013X2 4 .50 (12.5) {2.00 (50.80) X 1.20 (30.48) Pins Decimals, Colon 6-17
FLB4018X1 4 .70 (17.8) |2.75 (69.85) X 1.50 (38.10) | Elastomer | Decimals, Colon 6-20
FLB4018X2 4 .70 (17.8) [2.75 (69.85) X 1.50 (38.10) Pins Decimals, Colon 6-20
FLB8009X 1 8 .35 (9.0) |3.00 (76.20) X .866 (22.00) | Elastomer | 14-Seg, Alphanumeric, 6-23
Upper and Lower Decimal

Notes
1. X specifies polarizer configuration

2. All connections made from side of display

™ Dolby and the double-D symbol are trad

ks of Dolby Laboratories
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LCD Watch Displays

Data
Digit Sheet
Device No. No. Height Package Size Page
(Note 1) Digits in. (mm) in. (mm) Special Features No.
FLB350401 3% .160 (4.40) | .590 (15.00) X .354 (9.00) Colon 6-27
FLB350407 3% .150 (3.81) | .590 (15.00) X .354 (9.00) Colon, Alarm Bell, P Annunciator 6-28
FLB350501 3% | .180(4.57) | .808 (20.52) X .520 (13.21) | Colon 6-29
FLB350502 3% .200 (5.08) | .827 (21.00) X .460 (11.70) | Colon 6-30
FLB350508 3% .200 (5.08) | .808 (20.52) X .520 (13.21) Colonb, Alarm Bell, P Annunciator 6-31
FLB350601 3% | .220(5.59) | .808 (20.52) X .520 (13.21) | Colon 6-32
FLB350701 3% | .263(6.68) | .910 (23.10) X .570 (14.48) | Colon 6-33
FLB450401* | 4% .150 (3.81) | .590 (15.00) X .354 (9.00) | Colon, Alarm & PM Indicators 6-34
FLB450501* 4% .200 (5.08) | .808 (20.52) X .520 (13.21) | Colon, Alarm & PM Indicators 6-35
FLB550503 5% | .210(5.35) | .910 (23.10) X .570 (14.48) | Colon, Date, Day of Week Flags 6-36
FLB600301 6 .118 (3.00) | .583 (14.80) X .354 (9.00) European Colon, A/N, Flag (1) 6-37
FLB600506 6 .190 (4.82) | .827 (21.00) X .460 (11.70) | European Colon, A/N, Flag (1) 6-38
FLB600601 6 .220 (5.59) | .941 (23.90) X .453 (11.50) | European Colon, A/N, Flag (1) 6-39
FLB600602 6 .220 (5.59) | .941 (23.90) X .453 (11.50) | European Colon, A/N, Flag (1) 6-40
FLB650401 6 .1567 (4.00) | .910 (23.10) X .570 (14.48) | Colon, Chrono, Date, Alarm, A/N 6-41

*1980 proposed new product













Front Panel Adapter
For LED Lamp

Optoelectronic Products
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FLSO10

General Description

The FLSO010 is a panel mount adapter specially de-
signed for use with all Fairchild .200-inch

LED lamps.

Single Part Construction

Simple Assembly Technique

Black Finish Gives Maximum On/Off Contrast

Fits Panels .060-Inch to .250-Iinch Thick

Fits Lamps .280-Inch Through .360-inch Tall

Removable From Either Front Or Rear

Orients To Flat On LED For Easy Polarity
Inspection

Nearly Flush With Front Panel Surface

Requires Standard H-Size Drill Hole In Panel

Mounting Instructions
1. The panel hole for the mounting clip should be

0.265-inch (£.002), and the hole edges should be
deburred (this permits a 17 /64-inch or H-sized drill

to be used).

2. Insert the LED, lens first, with the flat flush against

the tab, into the tab end of the clip. Press firmly

until the tab snaps over the flat and locks the unit

into the clip.

3. Insert the mounting clip and LED assembly into the

panel hole, pins first, from the front side of the
panel. Use a hollowed cylinder with an internal
diameter greater than .200-inch and less than
.24-inch (i.e., either a piece of 3/8-inch poly-flo

tubing or 3/ 16-inch nut driver) to “press fit” the clip

into the panel until the flange is seated snugly on
the panel.

Dimensional Data

.030 (0.762) == f=—

.205 (5.207)
.085 (2.159)
T

Typical Mounting Technique

MOUNTING HOLE !

DIA .265 +.003—~ v ______
\ -~

.330 (8.382)

PANEL THICKNESS
.060 — .250

LED PUSH FIT
INTO HOLE



Red GaAsP
LED Lamps

Optoelectronic Products
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FLV100
FLV101
FLV102

General Description

Package Outlines

The FLV100, FLV101 and FLV102 are red light- FLV100/101
emitting diodes encapsulated in plastic. Each light 200 (5,080
source is contained in a black case, giving excellent ’ Q.A :

contrast when on, yet appearing black when off.

LENS |
175+ .035

(4.445 + 8891
High Brightness— 1500 fL @ 200 mA R *
Low Power Consumption—IC Compatible 105 (2.667)
Vibration/Shock Resistant TP 400 (10,1601
High On/Off Contrast 2PINS | {] MIN
FLV100 Is A Highly Intense Point Source (gggfggg) ;
FLV101 Is A Highly Diffused Light Source " DIA

Viewable Over A Full 180° Angle
Frosted Surface Eliminates
Glare From Ambient Light
FLV102 Is A Large-Area Light Source

.100
(2.540

CATHODE (—)

Absolute Maximum Ratings 45° <

\>/ .08(;;_%2_32\
Maximum Temperature and Humidity
Storage Temperature —40°C to +100°C
Operating Temperature —40°C to +100°C
Pin Temperature (Soldering 5 s FLV102
.1-inch from seating plane) 250°C
Relative Humidity at 65°C 98% 20050801,

LENS

Maximum Power Dissipation
Total Dissipation at Ty = 256°C 100 mW l e
Derate Linearly from 25°C 1.3 mwW/°C -105#3;5671 ’ I ’
Maximum Voltage and Currents T IJ
VR Reverse Voltage 30V 400 1o 160,
13 Forward dc Current 50 mA H

(.483 + .076)
DIA

2PINS /ﬂ
019 +.003
41 L 100 (2.540)

ANODE (+) CATHODE (—)

.080 (2.032)
FLAT

Notes

*Package height of the FLV102 is .190-.260 (4.826-6.604)
All dimensions in inches bold and millimeters (parentheses)
All pins electrically isolated from case

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




Typical Electrical
Characteristic Curves
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FLV100
FLV101
FLV102

Electrical and Radiant Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.7 2.0 \ Ig = 20 mA
BVR Reverse Breakdown Voltage 3.0 8.0 v . In = 10 uA
lo Axial Luminous Intensity

FLV100 .15 0.5 mcd If =20 mA

FLV101 .10 0.45 mcd

FLV102 0.3 1.0 mcd
Apk Peak Wavelength 665 I = 20 mA
0y, Angle of Half Intensity

FLV100 80 degrees| I = 20 mA

FLV101 80 degrees

FLV102 30 degrees

Relative Intensity vs Viewing Angle

100
T~

80 \ ‘\
: \
E
g 60
w
g
: N\
B

Lv1

g FLV102
¥ \ FLV101

20 -

FLV100
0 30 60 %

ANGULAR DISPLACEMENT —DEGREES FROM NORMAL

Forward Current (Ig) vs Forward Voltage (Vg)

50

40

30

|
20 I
|
/

IF — FORWARD CURRENT —mA

[ 0.4 0.8 12 16 20
VF — FORWARD VOLTAGE —V

Emission Spectrum

100 /-\

[
=]

-3
o

»
o

RELATIVE EMISSION - %

N
=]

A

[
600 620 640 660 680 700
A WAVELENGTH nm

Brightness vs Forward Current (Ig)

250
225
o 200 4
i P
Py 175 7
4 /7
Z 150
z
I
G 125
&
o 100
2
g 75
3
w
= 50
25
[ 10 20 30 40 50

If — FORWARD CURRENT —mA
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Narrow Beam GaAsP
Lamps

Optoelectronic Products

FLV104
FLV104A

General Description

The FLV104 and FLV104A, narrow beam visible
lamps, are high-intensity sources specifically intended
for excitation of photosensors, especially
photodiodes and transistors, when the separation
distances are measured from millimeters to several
meters.

The FLV104 and FLV104A are visible beam
companion devices to the FPE 104 infrared LED. All
three devices have identical optics and therefore
identical radiation patterns.

Very High Axial Intensity

Narrow Beamwidth
FLV104 8°
FLV104A 4°

Detectable at 30 ft

Absolute Maximum Ratings

Maximum Temperatures and Humidity

Storage Temperature —55°C to +100°C
Operating Temperature —-55°C to +125°C
Pin Temperature (Soldering, 5s) 260°C

Relative Humidity at 65°C 98%

Maximum Power Dissipation

Total Dissipation at T = 26°C 200 mW
Derate Linearly from 25°C 2.6 mW/°C
Maximum Voltages and Currents
VR Reverse Voltage 3.0V
Ig Forward dc Current 1.0A
lpk  Peak Forward Current

(100 us pulsewidth,

1% duty cycle) 100 mA

Electrical Characteristics Tp = 25°C

Package Outline

00
(2.540)

| |

(5.1?‘?2 ) I «— CATHODE

|

190.010
(4.826+0.254)

: T
345
8.763)

295
(7.493)

< 015(381)X
670 MIN 017 (.432)

(7.018) I:]—D

T.MD MIN (1.016)

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

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 2.0 2.5 v Ig = 100 mA
BVR Reverse Breakdown Voltage 3.0 8.0 v IR = 10 A
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Typical Electrical FLV104 ]
Characteristics FLV104A ~

Optoelectronic Characteristics | = 100 mA, Ty = 26°C

Symbol Characteristic Min Typ Max Units

I Axial Luminous Intensity 50 150 mcd

| Axial Radiometric Intensity 4.0 mw/sr
L Average Effective Luminance 5.0 cd/cm?
N Average Effective Radiance (Axial) 140 mw/sr/cm?
Ag Effective Emitting Source Area (Axial) 0.028 cm?
Al/AT Temperature Coefficient of Intensity (Note 1) 0.5 %/°C
AlAlg Excitation Coefficient of Intensity (Note 1) 1.0 %/°C
Apk Peak Spectral Wavelength 670 nm

AN Spectral Bandwidth 20 nm
ANpk/AT | Temperature Spectral Shift Coefficient (Note 2) 0.17 nm/°C
ANpk/ATEg | Excitation Spectral Shift Coefficient (Note 2) 0.1 nm/mA
950 Beam Angle at 50% Axial Intensity 4.3 degrees
AGA Beam Axis to Mechanical Axis 1.5 degrees
t; and t; Light Output Rise and Fall Time (Note 3) 10 ns

Co Capacitance (V = 0, f = 1.0 MHz) 100 pF

Spot Diameter vs Separation Distance

Beam Pattern of Intensity (Near Field)
100 7
sf s0 i 6
> B
z I \ £ I = 100mA
H / \ £ s
w 9g |
E o
z o, \\\\
« w
< 10 s \ NG
g < 3 10%
2 e 3
< s s \\\
M 4 L N s0%
> a 2 ~ —]
- \
3 \ Nl90%
w 2 1
4 —
P
1 o MAX
-10 -6 -2 0 2 6 10 0 2 4 6 8 10
ANGLE OFF BEAM AXIS —DEGREES SOURCE SENSOR SEPARATION

DISTANCE Ds/s —mm
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Typical Electrical

Characteristic Curves

FLV104
FLV104A

Spot Diameter vs Separation Distance
(Near Field)

T
ot
IF = 100 mA
16
c 10% AXIAL INTENSITY
E
- )4
g /
w
Z A 50% AxIAL
a5 8 INTENSITY —
= Y ]
4
® 4 // L1
// —]
° —+—T"" 90% AXIAL INTENSITY
0 2 4 6 8 10

SOURCE/SENSOR SEPARATION DISTANCE—cm

Average Axial Irradiance, H (Note 6)

1.0 .01

TR,

~ AN

A) T IAY

SO |
E Y ICWA VAU N 5 A Y T
- \ Ny | PROJECTED 5 | \ 5
3] \ SOURCE | \ 0
z 03 POINT TTT z
g (NOTE 5) \ 3
< \ Il \ <
o< \ je \| 1 11.001
< FLV104A \ «
2 0.1 Ly LED — ) 2
ES X SOURCE —I°%, E
< <
w 0.05 A} w
2 2
5003 g
I INVERSE o
< [ SQUARE ] «

LAW SOURCE | T \ \

0.01 | 11 .0001
1.0 30 50 10 30 50 100

LED SOURCE SENSOR SEPARATION DISTANCE —cm

Relative Radiometric Output (Note 4)

1430
*®
1120
2 5
3 100 A cann
o /( bf’,/
£ w0 A
w
s °C_L—1
S & A%~
o 4 <
2
2 e
w A A
z 40 o rd
2
< ,Aé
o 2

0

0 20 a0 60 80 100

|g — EXCITATION CURRENT —mA

Forward V-l Characteristics

100 /

60
40 / A
20 5

»

Ir — FORWARD EXCITATION CURRENT —mA

/

11 12 13 14 15 16 17 18 19 20
Vi —FORWARD VOLTAGE — V

Emission Spectrum

100

80 l
60 I

-
I
|t

a0

RELATIVE EMISSION - %

600 620 640 660 680 700
A — WAVELENGTH - nm

Notes

1. AI/AT and Al/Alg are the percentage derating factors for all
radiometric output characteristics referenced to their typical value at
25°C ambient and Ig = 100 mA.

2. A\pk/AT and ANpk/Alg are the derating factors for all wavelength
characteristics referenced to their typical value at 25°C ambient and
Ig = 100 mA.

3. Time for a 10% to 90% change in light intensity with a step change in
current.

4. Normalization: LED intensity ~ 10 mW/sr sensor 1 mm? area.

5. Projected source point is the distance, Sp from which LED inverse
square LAW characteristics may be computed for S = 5 cm.

1.0 mW sp2
H= ———X o 1<Sp<Scm
cm? (s — sp)2

p)
6. Irradiance (H) normalized to 4 mW/cm? @S=1cm
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Narrow Beam Shape FLV104
FLV104A

Narrow Beam Shape

FLV104
50% OF AXIAL INTENSITY
MAXIMUM IRRADIANCE &
/ SMALLEST SPOT SIZE
1.
= ‘\
EQUIVALENT POINT
~ 1em ‘ SOURCE LOCATION
FLV104A

50% OF AXIAL INTENSITY

MAXIMUM IRRADIANCE &
/ SMALLEST SPOT SizZE

-——__ _ | 5

»
2

EQUIVALENT POINT

~ 1cm | SOURCE LOCATION
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Red GaAsP LED
Lamps

Optoelectronic Products

FLV110, FLV140
FLV150, FLV160

General Description

The FLV110, FLV140, FLV150 and FLV160 are red

.. light-emitting diodes encapsulated in diffused plastic.
These LED devices provide an intense large-area light
source with wide-angle viewing. Visual light emission

is in the 600 nm to 700 nm range.

Solid State Thus No Replacement Required
No Socket Required
High On/Off Contrast
Flexible Pin On FLV110, FLV140 land FLV150
For Good Heat Sinking
For Right-Angle Bending
Fits Standard Sockets and Drilled Holes
Heavy Copper Leads On FLV160
For Wire Wrapping
For Rigid Standoff From PC Board
Single Molded Body Eliminates
Thermal Cycling Problems
High-Temperature Epoxy Encapsulation Withstands
Severe Environmental Temperatures
Low Power Consumption Means IC Compatibility

Absolute Maximum Ratings

Maximum Temperature and Humidity

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

Relative Humidity at 85°C 85%

Maximum Power Dissipation
Total Dissipation at T = 26°C
Derate Linearly from 25°C

120 mW
1.6 mW/°C

Maximum Voltage and Currents
VR Reverse Voltage 30V

Ir Forward dc Current 50 mA
lok  Peak Forward Current
(1.0 us pulse width) 1.0 A

Electrical and Radiant Characteristics Tp = 25°C

Package Outline
FLV110

[<—— CATHODE

I
ol 190+.010
(4.826+0.254) [
j 4
Y (

015 (381) X
017 (432)—>] [€—

620 MIN U
(15.748) .

i.m MIN (1.016)

Notes

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

Other packages on following page

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.7 2.0 \ Ig = 20 mA
BVR Reverse Breakdown Voltage 3.0 8.0 v IR = 10 kA
lo Axial Luminous Intensity 0.8 2.0 mcd Ig = 20 mA
Oy, Angle of Half Intensity +35 degrees| I = 20 mA
Apk Peak Wavelength 665 nm If =20 mA
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Typical Electrical FLV110, FLV140
Characteristic Curves FLV150, FLV160

Emission Spectrum Forward Current vs Forward Voltage

100 7\ 50
o [
/

80 /

. \ AVAN
5 60 I \ 30 /
% \ 100°C /

; 40 \ 2 //25°c/

5 / [ ssc

20 /

10 / /
A /

o
600 620 640 660 680 700 12 1.4 16 1.8 20
A - WAVELENGTH - nm Vg FORWARD VOLTAGE V

I FORWARD EXCITATION CURRENT - mA

Intensity vs Forward Current Intensity vs Viewing Angle
250 / 100
/
)4 # N\,
200 > 80
& PULSED ‘/ / > \
z A 2 \
@ 150 - a0
2 RADIANT DC /] L z \
w
s % X y \
@ 100 VAV g a0 A\
E LUMINOUS DC o \
3 A =
w / \
T 50 20
—]
(] o
o 10 20 30 40 50 o] 30 60 %0
I FORWARD CURRENT mA ANGULAR DISPLACEMENT - DEGREES FROM NORMAL
Intensity vs Temperature Peak Wavelength vs Temperature
250 \ 690
200 680
o LUMINOUS INTENSITY E
&
x z
= 150 0 670
] ~N 2 4
] N w /
’g ~ RADIANT INTENSITY g
¥ 100 ~ g e60
g N % .
g P
w a
© 50 N 650 |~
\ 3
N £
] 640
-50 o 50 100 50 V] 50 100 150
Ty - JUNCTION TEMPERATURE - °C Ty JUNCTION TEMPERATURE °C
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Package Outlines FLV110, FLV140
FLV150, FLV160

FLV140 FLV150

100 _ 100 _| |
(2.540) > (2.540) ‘

AN TN

190010 »| 190+.010
™ (482620254 (4826+0254) [+
230
(5.842) i
.180 .
(4.574) (8.636)
29
| I (7.366)
015 (381) X
'Sf«,‘,’,’é‘.',')‘ < 017 (432)
- ST0MIN 015 (381) X
LL* I] (14 478) U—"U™ 017432
?.m MIN (1.016)
T.ow MIN (1.016)

FLV160

190£.010
™| (4826+0254) [

.425+.025 280
(10.795+0.635)|  (7.366)

025 (635) X
510TMIN -—mJ’L _it_ 025 (635)
“14.478) —4—

i

? (1.016)
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Red GaAsP LED FLV111
Lamps FLV112
Optoelectronic Products FLV 1 1 7

General Description Package Outline
The FLV111 is a water clear version of the FLV110.
The FLV112 is a diffused lens in clear (non-red) 100

epoxy. FLV117 is a low-cost lamp encapsulated in 2540)
diffused red epoxy. Visual light emission is in the

600-700 nm range.

T

(5'. 842) [<«—— CATHODE

|
Solid State—No Replacement Required
No Socket Required - |
High On/Off Contrast (asosooa €
Flexible Pins For Good Heat Sinking And Right-
Angle Bending A
Fits Standard Sockets And Drilled Holes
Single Molded Body Eliminates Thermal N
Cycling Problems
High-Temperature Epoxy Encapsulation Withstands
Severe Environmental Temperatures /

[

Low Power Consumption Means IC Compatibility

015 (:381) X

017 (.432)—> |e—
Absolute Maximum Ratings 620 MIN J

(15.748)

Maximum Temperature and Humidity e l
Storage Temperature —55°C to +150°C A
Junction Temperature 125°C 040 MIN (1.016)
Pin Temperature (Soldering, 5 s) 260°C
Relative Humidity at 85°C 85% 4

Maximum Power Dissipation

Total Dissipation at Tp = 26°C ~ 100 mW Notes

Derate Linearly from 100°C 4.0mW/°C All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)

Maximum Voltage and Currents

VR Reverse Voltage 30V
Ig Forward dc Current 50 mA
lok Peak Forward Current

(1.0 us pulse) 1.0A

Electrical and Radiant Characteristics Tj = 26°C

Symbol Characteristic Min Typ Max Units Test Conditions

VE Forward Voltage 1.7 3.0 v I =20 mA

BVR Reverse Voltage 8.0 Vv IR = 10 A

lo Axial Luminous Intensity
FLV111, FLV112 0.8 2.0 mcd I =20 mA
FLV117 0.2 1.0 med Ig = 20 mA

Oy, Angle of Half Intensity
FLV111, FLV112 +35 degrees| I = 20 mA
FLV117 +20 degrees| lg = 20 mA

Apk Peak Wavelength 665 nm Ip =20 mA
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Typical Electrical
Characteristic Curves

FLV111
FLV112
FLV117

Emission Spectrum
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—
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>
o
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3
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o
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Intensity vs Forward Current
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Green GaP LED
Lamps

Optoelectronic Products

FLV310, FLV340
FLV350, FLV360

General Description

The FLV310, FLV340, FLV350 and FLV360 are green
light-emitting diodes encapsulated in green diffused
plastic. These devices provide an intense large light
source with wide-angle viewing. Visual light emission
is in the 525 to 625 nm range.

High Luminous Intensity For Room Ambient
Light Levels
Solid State Thus No Replacement Is Required
High On/Off Contrast
Flexible Pins On FLV310, FLV340 And FLV350
For Good Heat Sinking
For Right-Angle Bending
Fits Standard Sockets And Drilled Holes
Heavy Copper Pins On FLV360 For Wire Wrap
Applications And Rigid Standoff From PC Board
Single Molded Body Eliminates Thermal
Cycling Problems
High-Temperature Epoxy Encapsulation Withstands
Severe Environmental Temperatures
Low Power Means IC Compatibility

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —-565°C to +100°C
Operating Temperature —55°C to +100°C
Pin Temperature (Soldering, 5 8) 260°C

Relative Humidity at 85°C 85%

Maximum Power Dissipation
Total Dissipation at Ty = 256°C 120 mW

Derate Linearly from 50°C 1.6 mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 50V
IF Forward dc Current 35 mA
lok  Peak Forward Current
(1.0 us pulse width) 1.0A

Electrical and Radiant Characteristics T, = 256°C

Package Outline
FLV310

(5’8 42) [<—— CATHODE

190+.010 "
(4.826+0.254)

——

.285
(7.239) (_\
l \4

015 (:381) X
017 (432)— [«—

620 MIN U
(15.748) -

t

.040 MIN (1.016)

Notes

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

Other packages following

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 2.3 3.0 \' I = 20 mA

BVg Reverse Breakdown Voltage 5.0 18 \" IR = 100 pA

lo Axial Luminous Intensity 1.6 3.2 mcd Ig =20 mA

0y, Viewing Angle to Half Intensity +25 degrees| Ig = 20 mA

Apk Peak Wavelength 565 nm Ip=10mA
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Typical Electrical FLV310, FLV340
Characteristic Curves FLV350, FLV360

Emission Spectrum .Forward Current vs Forward Voltage
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FLV310, FLV340
FLV350, FLV360

FLV340
<— CATHODE
-—
015 (:381) X
Y 017 (.432)
T.mo MIN (1.016)
FLV360
@ 540)
( CATHODE
] as0som0
(4.826=0.254)
(5 535)
5+ 290
(10 795‘0 635)| (7.366)
| <025 (635) X
1025 (.635)
ST0MIN

(14.478) )

025
(.635)
(1.016)

H_U

FLV350

100
(2540 [ ’{
T T
230
(042) CATHODE
[
190.010
—| |-
(4.826+0.254)

J

015 (.381) X
T 017(432)

—

Tmo MIN (1.016)
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Yellow GaP LED
Lamps

Optoelectronic Products

FLV410, FLV440
FLV450, FLV460

General Description

The FLV410, FLV440, FLV450 and FLV460 are yellow
light-emitting diodes encapsulated in yellow diffused
plastic. These devices provide an intense large-area
light source with wide-angle viewing. Visual light
emission is in the 625 nm range.

High Luminous Intensity For Room Ambient
Light Levels
Solid State Thus No Replacement Is Required
High On/Off Contrast
Flexible Pins On FLV410, FLV440 and FLV450
For Good Heat Sinking
For Right-Angle Bending
Fits Standard Sockets and Drilled Holes
Heavy Copper Pins On FLV460 For Wire Wrap
Applications and Rigid Standoff From PC Board
Single Molded Body Eliminates
Thermal Cycling Problems
High-Temperature Epoxy Encapsulation Withstands
Severe Environmental Temperatures
Low Power Means IC Compatibility

Absolute Maximum Ratings

Maximum Temperature and Humidity

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

Relative Humidity at 85°C 85%

Maximum Power Dissipation
Total Dissipation at T = 256°C
Derate Linearly from 25°C

120 mW
1.6 mW/°C

Maximum Voltage and Currents
VR Reverse Voltage 50V

Ig Forward dc Current 10 mA
lok  Peak Forward Current
(1.0 us pulse width) 1.0A

Electrical and Radiant Characteristics Tp = 25°C

Package Outline

FLV410
100 _
(2.540)
]
230
o) l«—— CATHODE
190£.010 |
(4.826+0.254)
T [}
.285
(7.239)
Y
L
]
015 (.381) X
017 (.432)—>] |<—
620 MIN U
(15.748)
! v
.040 MIN (1.016)
Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)
Other packages following

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 2.3 3.0 v IF = 20 mA
BVR Reverse Breakdown Voltage 5.0 18 \" Ir = 100 pA
lo Axial Luminous Intensity 1.6 3.2 mcd I =20 mA
Oy, Viewing Angle to Half Intensity +25 degrees| Ig = 20 mA
Apk Peak Wavelength 585 nm I =20 mA
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Typical Electrical FLV410, FLV440
Characteristic Curves FLV450, FLV460

Emission Spectrum Forward Current vs Forward Voltage
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Package Outlines FLV410, FLV440
FLV450, FLV460

FLV440 _ FLV450

100
(2.540)

.190+.010
(4.826+0.254)

STOMIN 015 (381) X
(14.478) U [ 017 (432)

T |

l l 015 (:381) X
660 MIN
(16.764) U 017 (432)

t.“ﬂ MIN (1.016)

FLV460

e

425+.025 290
(10.795+0.635); (7.366)

1025 (635) X
.SNT;N _ =~ 025 (635)
ea78) K

025
‘ (635)

1.0‘0“”! (1.016)
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Red Super GaAsP LED
Lamps

Optoelectronic Products

FLV510, FLV540
FLV550, FLV560

General Description

The FLV510, FLV540, FLV550 and FLV560 are high-
efficiency red light-emitting diodes encapsulated in
red diffused plastic. These devices provide an intense
large-area light source with wide-angle viewing. Visual
light emission is in the 600 to 700 nm range.

High Luminous Intensity For Room Ambient
Light Levels
Solid State Thus No Replacement Is Required
High On/Off Contrast
Flexible Pins On FLV510, FLV540 And FLV550
For Good Heat Sinking
For Right-Angle Bending
Fits Standard Sockets And Drilled Holes
Heavy Copper Pins On FLV560 For Wire Wrap
Applications and Rigid Standoff From PC Board
Single Molded Body Eliminates Thermal
Cycling Problems
High-Temperature Epoxy Encapsulation Withstands
Severe Environmental Temperatures
Low Power Means IC Compatibility

Absolute Maximum Ratings
Maximum Temperature and Humidity

Storage Temperature —55°C to +100°C
Operating Temperature —55°C to +100°C

Pin Temperature (Soldering, 5 8) 260°C
Relative Humidity at 85°C 85%
Maximum Power Dissipation
Total Dissipation at T = 26°C 200 mW
Derate Linearly from 25°C 26 mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 50V
Ig Forward dc Current 35 mA
lpk  Peak Forward Current

(1.0 us pulse width) 1.0A

Electrical and Radiant Characteristics Tp = 25°C

Package OQutline

e -
100 _
(2.540)
T 1
.230 \THODE
(5.842) | CA
190+.010 |
(4.826+0.254)
285
(7.239)
l
.015 (.381) X
017 (.432)—> f<—
620 MIN U
(15.748)
I
: i
.040 MIN (1.016)
Notes

All dimensions in inches bold and millimeters (parentheses)

Tolerance unless specifie

d = +.015 (+.381)

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 2.1 2.8 \ Ig = 10 mA
3.0 \" Ig = 20 mA
BVR Reverse Breakdown Voltage 5.0 8.0 \" Ir = 100 pA
lo Axial Luminous Intensity . 3.0 10 mcd Ir = 20 mA
0y, Viewing Angle to Half Intensity +35 degrees| Ig = 20 mA
Apk Peak Wavelength 640 nm Ir = 10 mA
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Typical Electrical FLV510, FLV540
Characteristic Curves FLV550, FLV560

Emission Spectrum Forward Current vs Forward Voltage
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Package Outlines FLV510, FLV540
FLV550, FLV560

FLV540 FLV550
100 _| e
e (2.540)
! | |
230 THODE
(5‘142) @ - (SﬁJ!z ) @ )
1+ » 190+.010 -
(4;?;;5”205‘) < (4.826+0.254)

(gﬁ)T /—\ N ‘

4t
F_ .015 (.381) X I—

‘ﬁ?,ﬂ')‘ < 017 (432)
ST0MIN s senx

LL_.”_U (14.478) < 017 (432)
Eo— I
T.m MIN (1.016)

FLV560

425+.025
(10.795+0.635)

T | 025 (635)X
soun v 025 (.635)
(aa8) K

L@ 0
Toao (1.016)

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

—
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Front Panel Adapter
for LED Lamp

Optoelectronic Products

MP52

General Description

The MP52 is a two-piece black plastic adapter for
panel mounting many standard MV series LED
indicator lamps. This adapter will easily mount the
applicable lamps on any panel thickness up to
.125-inch (3.18 mm).

Dimensional Data

.360 (9 144) 310 (7 874)
. liss)

265
(6 731)
1
l.__.250 (s 350)J
.280 (7 112)

1
Il

] 165

(4 191)

L__4282 (7A163)—l
DIA

Typical Mounting Technique

PANEL MAX .125
(3.18)

Note
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
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Red GaAsP LED MV5050, MV5051
Lamps MV5052, MV5053

Optoelectronic Products

General Description Package Outline
The MV5050, MV5051, MV5052 and MV5053 are red
light-emitting diodes encapsulated in diffused plastic.
These devices provide an intense large-area light
source with wide-angle viewing. Visual light emission
is in the 600 nm to 700 nm range.

Solid State Thus No Replacement Required
No Socket Required 210 5.334)
High On/Off Contrast *—T 1190 (4.826)
Flexible Pins On All Lamps
For Good Heat Sinking f
For Right-Angle Bending 250 (8.690)
Fits Standard Sockets or Drilled Holes 315 (8.001)
Single Molded Body Eliminates Thermal
Cycling Problems 300
High-Temperature Epoxy Encapsulation Withstands (7.620)
Severe Environmental Temperatures
Low Power Consumption Means IC Compatibility
MV5050 In Clear Non-Diffused Epoxy r
MV5051 In Clear Diffused Epoxy
MV5052 In Red Non-Diffused Epoxy (ggggﬂggg)
MV5053 In Red Diffused Epoxy ) ’

.800 MIN (26.543)  ANODE ~

4 0]

Absolute Maximum Ratings

Maximum Temperature and Humidity T-“‘“ MIN(1.016)

Storage Temperature —55°C to +100°C

Operating Temperature —-55°C to +100°C

Pin Temperature (SOIdering' 5s) 260°C 'A‘I?td.i.mensions in inches bold and millimeters (parentheses)
Relative Humidity at 85°C 85% Tolerance unless specified = +.015 (0.381)

Maximum Power Dissipation
Total Dissipation at T = 26°C 180 mW

Derate Linearly from 25°C 20mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 50V
13 Forward dc Current
at Tp = 25°C 100 mA
Forward dc Current
at Tp = 100°C 15 mA

lpk  Peak Forward Current,
1.0 us pulse width,
0.1% duty cycle 10A
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Typical Electrical
Characteristics

MV5050, MV5051
MV5052, MV5053

Electrical and Radiant Characteristics T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.7 2.2 v I =20 mA
BVR Reverse Breakdown Voltage 5.0 25 \' Ir = 100 A
lo Axial Luminous Intensity mcd I =20 mA
MV5050/MV5052 0.5/0.7| 2.0
MV5051/MV5053 0.4/0.5| 1.6
0 Viewing Angle Total degrees| I = 20 mA
MV5050 50
MV5051/MV5052 70
MV5053 80
Apk Peak Wavelength 670 nm Ir =20 mA

Emission Spectrum
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Typical Electrical MV5050, MV5051
Characteristic Curves MV5052, MV5053

Intensity v Temperature Peak Wavelength vs Temperature
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Red GaAsP LED
Lamps

Optoelectronic Products

MV5054-1
MV5054-2
MV5054-3

General Description

The MV5054 series lamps are red light-emitting di-
odes encapsulated in red diffused plastic. These
devices provide an intense large-area light source
with wide-angle viewing. Visual light emission is in the
600 nm to 700 nm range. Three brightness levels

are available.

Solid State Thus No Replacement Required
No Socket Required
High On/Off Contrast
Flexible Pins On All Lamps
For Good Heat Sinking
For Right-Angle Bending
Fits Standard Sockets or Drilled Holes
Single Moided Body Eliminates Thermal
Cycling Problems
High-Temperature Epoxy Encapsulation Withstands
Severe Environmental Temperatures
Low Power Consumption Means IC Compatibility
MV5054-1 Has 2.0 mcd TYP Luminous Intensity
MV5054-2 Has 3.0 mcd TYP Luminous Intensity
MV5054-3 Has 4.0 mcd TYP Luminous Intensity

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —565°C to +100°C
Operating Temperature —55°C to +100°C
Pin Temperature (Soldering, 5 s) 260°C

Relative Humidity at 85°C 85%

Maximum Power Dissipation

Total Dissipation at Ty = 25°C 180 mW
Derate Linearly from 25°C 2.0mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 50V
Ir Forward dc Current
at Tp = 25°C 100 mA
Forward dc Current
at Tp = 100°C 15 mA
lok  Peak Forward Current,
1.0 us pulse width,
0.1% duty cycle 1.0A

Package Outline

CATHODE

210 (5.334)
.190 (4.826)

.315 (8.001)

.300
(7.620)

.020 X .020__, ’._
T (.508 X .508)
ANODE y

.800 (20.32)
N

b

T.oao MIN (1.016)

Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)

Not direct replacement for Monsanto package. Monsanto has
offset on lead.



Typical Electrical
Characteristics
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MV5054-1
MV5054-2
MV5054-3

Electrical and Radiant Characteristics T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.8 2.2 v I =10 mA
BVR Reverse Breakdown Voltage 5.0 8.0 v IR = 100 pA
lo Axial Luminous Intensity mcd IF=10mA
MV5054-1 1.0 2.0
MV5054-2 2.0 3.0
MV5054-3 3.0 4.0
(/] Viewing Angle Total 40 degrees| I = 20 mA
Apk Peak Wavelength 660 nm IF=20mA
Emission Spectrum Forward Current vs Forward Voltage
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Typical Electrical MV5054-1
Characteristic Curves MV5054-2
MV5054-3

Intensity vs Temperature Peak Wavelength vs Temperature
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Wide-Angle Red GaAsP
LED Lamps

Optoelectronic Products
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MV5055
MV5056

General Description

The MV5055 and MV5056 are red light-emitting
diodes encapsulated in diffused plastic. These LED
devices provide an intense large-area light source.

Visual light emission is in the 600 nm to 700 nm range.

The design has maximized viewing angle.

Solid State Thus No Replacement Required
No Socket Required
High On/Off Contrast
Flexible Pins On All Lamps
For Good Heat Sinking
For Right-Angle Bending
Fits Standard Sockets For Drilled Holes
Single Molded Body Eliminates
Thermal Cycling Problems
High-Temperature Epoxy Encapsulation Withstand
Severe Environmental Temperatures
Low Power Consumption Means IC Compatibliiity
MV5055 In Red Diffused Epoxy
MV5056 In Red Diffused Epoxy

Absolute Maximum Ratings

Maximum Temperature and Humidity

Operating Temperature —55°C to +110°C
Storage Temperature —55°C to +100°C
Pin Temperature (Soldering, 5s8) 260°C

Relative Humidity at 85°C 85%

Maximum Power Dissipation
Total Dissipation at Tp = 256°C 180 mW

Derate Linearly from 25°C 2mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 50V
'3 Forward dc Current at
Ta = 25°C 100 mA
Forward dc Current at
Ta = 100°C . 15 mA
lpk  Peak Forward Current,
1.0 us pulse 10A

Package Outline

230 .210(5.334)
(5.842) .190 (4.826)

.350 (8.890)
315 (8.001)

300
(7.620)

l

.020 X .020
(.508 X .508)
.800 (20.32)
MIN

ANODE

a1

3 C—

T‘MO MIN (1.016)

Notes
All dimensions in inches bold and milimeters (parentheses)
Tolerance unless specified = +.015 (0.381)
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Typical Electrical MV5055
Characteristics ~ MV5056

Electrical and Radiant Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.7 2.2 \" Ig = 20 mA
VR Reverse Voltage 5.0 25 v Ir = 100 pA
lo Axial Luminous Intensity mcd Ir =20 mA
MV5055 0.1 0.6
MV5056 0.2 0.8
0 Viewing Angle Total degrees| Ig = 20 mA
MV5055 150 .
MV5056 110
’\pk Peak Wavelength 660 nm I =20 mA
Emission Spectrum Forward Current vs Forward Voltage
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Typical Electrical ' MV5055
Characteristic Curves MV5056

Intensity vs Temperature Wavelength vs Temperature
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Amber Super GaAsP
LED Lamps

Optoelectronic Products

MV5152
MV5153
MV5154

General Description

The MV5152, MV5153 and MV5154 are red light-
emitting diodes encapsulated in amber epoxy. Viewing
angle can be selected from point source to wide
angle. Visual light emission is in the §90 nm to

660 nm range.

High Luminous Intensity For Ambient Light Levels
Solid State—No Replacement Required
High On/Off Contrast
Flexible Pins On All Lamps
For Good Heat Sinking
For Right-Angle Bending
Fits Standard Sockets Or Drilled Holes
Single Molded Body Eliminates Thermal
Cycling Problems
Low Power For IC Compatibility
MV5152 For Point Source Lamps
MV5153 For Wide Angle Lamps
MV5154 For Intermediate Dispersion Lamps

Absolute Maximum Ratings

Maximum Temperature and Humidity

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

Relative Humidity at 86°C 85%

Maximum Power Dissipation

Total Dissipation at Ty = 25°C 105 mW
Derate Linearly from 25°C 1.14 mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 50V
IF Forward dc Current at

Ta = 25°C 35 mA
lok  Peak Forward Current

(1.0 us pulse width,

0.1% duty cycle) 1.0A

Package Outline

102 _
(2.591)

(5.842) CATHODE

210 (5.334)
.190 (4.826)

.350 (8.890) /\
.315 (8.001)

——]

.300
(7.620)

.020 X .020
(.508 X .508)

.800 (20.32) ANODE
MIN

A

T.oao MIN (1.016)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)
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Typical Electrical MV5152
Characteristics MV5153
MV5154

Electrical and Radiant Characteristics T, = 26°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 2.0 3.0 v Ig =20 mA -
BVR Reverse Breakdown Voltage 5.0 25 \ Ir = 100 pA
lo Axial Luminous Intensity mcd Ig = 20 mA
MV5152 17 40
MV5153 3.0 6.0
MV5154 3.0 8.0
0 Viewing Angle Total degrees| I = 20 mA
MV5152 28
MV5153 65
MV5154 24
Apk Peak Wavelength 635 nm Ip = 20 mA
Emission Spectrum Forward Current vs Forward Voitage
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Typical Electrical - MV5152
Characteristic Curves MV5153
MV5154

Intensity vs Forward Current
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Green GaP LED
Lamps

Optoelectronic Products
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MV5252
MV5253
MV5254

General Description

The MV5252, MV5253 and MV5254 are green light
emitting diodes encapsulated in green epoxy. Viewing
angle can be seiected from point source to wide
angle. Visual light emission is in the 530 nm to

590 nm range.

High Luminous Intensity For Ambient Light Levels
Solid State—No Replacement Required
High On/Off Contrast
Flexible Pins On All Lamps
For Good Heat Sinking
For Right-Angle Bending
Fits Standard Sockets or Drilled Holes
Single Molded Body Eliminates Thermal
Cycling Problems
Low Power for IC Compatibility
MV5252 For Point Source Lamps
MV5253 For Wide Angle Lamps
MV5254 For Intermediate Dispersion Lamps

Absolute Maximum Ratings

Maximum Temperature and Humidity

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

Relative Humidity at 85°C 85%

Maximum Power Dissipation
Total Dissipation at Ty = 26°C 105 mW

Derate Linearly from 25°C 1.14 mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 50V
IF Forward dc Current at
Ta = 25°C 35 mA

lok  Peak Forward Current
(1.0 us pulse width,
0.1% duty cycle) 1.0A

Package Outline

102 _
(2.591)

CATHODE
210 (5.334)
1190 (4.826)
350 (a,aso;T /_\
1315 (8.001) |
.300
(7.620)

I

T .020 X .020
| (.508 X .508)

.800 (20.32) ANODE
MIN

v

T.oao MIN (1.016)

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

Characteristics

MV5252
MV52563
MV5254

Electrical and Radiant Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 2.1 3.0 v Ir = 20mA
BVR Reverse Breakdown Voltage 5.0 25 v Igr = 100 A
lo Axial Luminous Intensity med IF =20 mA
MV5252 2.0 15
MV5253 0.8 1.6
MV5254 0.9 3.0
0 Viewing Angle Total degrees| Ig = 20 mA
MV52562 28
MV5253 65
MV6254 24
Apk Peak Wavelength 565 nm If =20 mA

Emission Spectrum
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T
o
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Typical Electrical -~ MV5252
Characteristic Curves MV5253
MV5254

Peak Wavelength vs Temperature
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Yellow GaP LED
Lamps

Optoelectronic Products

MV5352
MV5353
MV5354

General Description

The MV5352, MV5353 and MV5354 are yellow light-
emitting diodes encapsulated in yellow epoxy. Viewing
angle can be selected from point source to wide
angle. Visual light emission is in the 525 nm

to 625 nm range.

High Luminous Intensity For Ambient Light Levels
Solid State — No Replacement Required
High On/Off Contrast
Flexible Pins On All Lamps
For Good Heat Sinking
For Right-Angle Bending
Fits Standard Sockets or Drilled Holes
Single Molded Body Eliminates Thermal
Cycling Problems
Low Power For IC Compatibility
MV5352 For Point Source Lamps
MV5353 For Wide Angle Lamps
MV5354 For Intermediate Dispersion Lamps

Absolute Maximum Ratings

Maximum Temperature and Humidity

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

Relative Humidity at 85°C 85%

Maximum Power Dissipation

Total Dissipation at Ty = 25°C 105 mW
Derate Linearly from 25°C 1.14 mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 50V
Ir Forward dc Current at

Ta = 25°C 35 mA
lpk ~ Peak Forward Current

(1.0 us pulse width,

0.1% duty cycle) 1.0A

Package Outline
102 _ l
(2.591)
230

(5.842) CATHODE
210 (5.334)

1190 (4.826)

.350 (8.890) /\
1315 (8.001)

300
(7.620)

[

.020 X .020
(.508 X .508)

.800 (20.32) ANODE
MIN

v

?.040 MIN (1.016)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)
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Characteristics
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MV5352
MV5353
MV5354

Electrical and Radiant Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 2.1 3.0 v I =20 mA
BVR Reverse Breakdown Voltage 5.0 25 v Ir = 100 pA
lo Axial Luminous Intensity mcd I =20 mA
MV5352 10 45
MV5353 25 6.0
MV5354 3.0 10
0 Viewing Angle Total degrees| I[g = 20 mA
MV5352 28
MV5353 65
MV5354 24
)igk Peak Wavelength 585 nm I =20 mA

Emission Spectrum

1
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Typical Electrical MV5352
Characteristic Curves MV5353
MV5354

Peak Wavelength vs Temperature
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Red Super GaAsP
LED Lamps

Optoelectronic Products
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MV5752
MV5753
MV5754

General Description

The MV5752, MV5753 and MV5754 are high-
efficiency red light-emitting diodes encapsulated in
red epoxy. Viewing angle can be selected from point
source to wide angle. Visual light emission is in the
590 nm to 660 nm range.

High Luminous Intensity For Ambient Light Levels
Solid State—No Replacement Required
High On/Off Contrast
Flexible Pins On All Lamps

For Good Heat Sinking

For Right-Angle Bending

Fits Standard Sockets or Drilled Holes
Single Molded Body Eliminates

Thermal Cycling Problems
Low Power for IC Compatibility
MV5752 For Point Source Lamps
MV5753 For Wide Angle Lamps
MV5754 For Intermediate Dispersion Lamps

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —55°C to +100°C
Operating Temperature —55°C to +100°C
Pin Temperature (Soldering, 5 8) 260°C

Relative Humidity at 85°C 85%

Maximum Power Dissipation
Total Dissipation at Tp = 25°C 105 mW

Derate Linearly from 25°C 1.14 mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 50V
IF Forward dc Current at
Ta = 25°C 35 mA

lpx  Peak Forward Current
(1.0 us pulse width,
0.1% duty cycle) 10A

Package Outline

CATHODE

210 (5.334)
190 (4.826)

.350 (8.890) /—\

.315 (8.001)

300
(7 620)

.020 X .020
( 508 X .508)

.800 (20 32) ANODE

?.NO MIN (1.016)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)

|
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Typical Electrical
Characteristics

MV5752
MV5753
MV5754

Electrical and Radiant Characteristics Ty = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 2.0 3.0 v Ig =20 mA
BVR Reverse Breakdown Voltage 5.0 25 \ Ir = 100 pA
lo Axial Luminous Intensity med Ip = 20 mA
MV5752 17 40
MV§753 3.0 6.0
MV5754 3.0 8.0
0 Viewing Angle Total degrees| I = 20 mA
MV5752 28
MV5753 65
MV5754 24 :
)\pk Peak Wavelength 635 nm I =20 mA

Emission Spectrum
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Typical Electrical MV5752
Characteristic Curves MV5753
MV5754

Intensity vs Temperature
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Red, Green and Yellow
T-1 LED Lamps

Optoelectronic Products

TIL209A
TIL212
TIL232

General Description

The TIL209A is a red GaAsP T-1 lamp. The TIL212 is a
yellow GaAsP/GaP T-1 lamp, and the TIL232 is a
green GaP T-1 lamp. These devices provide a low-
cost lamp for applications where space is at a
premium.

Small Size

Three Colors Available

Low Power Consumption Means IC Compatibility
No Socket Required

Absolute Maximum Ratings

Maximum Temperature and Humidity

Operating Temperature —40°C to +80°C
Storage Temperature —40°C to +80°C
Pin Temperature (Soldering, 5 s) 230°C

Relative Humidity at 85°C 85%

Maximum Power Dissipation
Total Dissipation at Tp = 26°C 100 mW

Derate Linearly from 25°C 1.33 mW/°C
Maximum Voltage and Currents
VR Reverse Voltage 3.0V
Ig Forward dc Current
TIL209A 40 mA
TIL212, TIL232 30 mA
lok  Peak Forward Current
(1.0 us pulse width) 1.0A

Electrical and Radiant Characteristics Tp = 25°C

Package Outline

Notes

150
(3.810)

CATHODE
120+.010
(3.048£0.254) <
.200 t‘omT
(5.080)
a7
(4.318)
\
.020 (508) X
> 1020 (.508)

550 MIN
(13.970)

!

T.OSO MIN (1.016)

3 C

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

Symbol Characteristic Min Typ Max Units Test Conditions
Vg Forward Voltage
TIL209A 1.6 2.0 \ Ir =20 mA
TIL212, TIL232 2.3 3.2 v I =25mA
VR Reverse Voltage
TIL209A 3.0 \" Ir = 100 pA
TIL212, TIL232 5.0 \ Ir = 100 pA
lo Axial Luminous Intensity
TIL209A, TIL232-1 0.5 mcd Ip =20 mA
TIL212-1 0.8 mcd IF = 20 mA
TIL212-2 2.1 mcd Ip = 20 mA
TIL232-2 1.3 mcd IF =20 mA
Apk Peak Wavelength
TIL209A 665 nm I =20 mA
TiL212 585 nm IF =20 mA
TIL232 565 nm I =20 mA
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Characteristic Curves

2-47

TIL209A
TIL212
TIL232

Emission Spectrum
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Red GaAsP T-1
LED Lamps

Optoelectronic Products

5082-4480
5082-4483
5082-4486

General Description

The 5082-4480, 5082-4483 and 5082-4486 are red
light-emitting diodes encapsulated in plastic. The
5082-4480 has a red diffused lens, the 5082-4483 has
a clear diffused lens, and the 5082-4486 has a clear
non-diffused lens. These LED devices are designed
for applications where space is at a premium. Visual
light emission is in the 600 nm to 700 nm range.

High Intensity—0.8 mcd Typical
Wide Viewing Angle S O O
Small Size T-1 Diameter 0.125 mch% @%ﬁnm)
IC Compatible A4
Reliable and Rugged
5082-4480—Red Diffused Lens‘%@

Excellent On/Off Contrast Ratio

High Axial Luminous Intensity

Wide Viewing Angle
5082-4483 — Clear Diffused

Masks Red in Off Condition
5082-4486 — Clear Non-diffused

For llluminating External Lens, Annunciators or

Photodetectors

Absolute Maximum Ratings

Maximum Temperature

Storage Temperature —55°C to +100°C
Operating Temperature —55°C to +100°C
Pin Temperature (Soldering, 7 s) 230°C

Maximum Power Dissipation

Total Dissipation at Tp = 25°C 100 mW
Derate Linearly from 50°C
Maximum Voltage and Currents
Ie Forward dc Current at

Ta = 25°C 50 mA
lok Peak Forward Current

at 1.0 us pulse width,

300 pps 1.0A

Electrical and Radiant Characteristics T, = 25°C

Package Outline

125 (3.175)
1105 (2.667)

1135 (3.429)
.185 (4.699)
1165 (4.191) &

1040 (1.016)
NOM
1.00 (25.400) 1.05 (26.670)
MIN MIN
— ¥

_,l — 110 (2.794)

.090 (2.285)

.025 (0.635)
.015(0.381)
CATHODE 020 (0.508)
ANODE 016 (0:406)
Notes

All dimensions in inches bold and millimeters (parentheses).

Silver plated pins.

An epoxy meniscus may extend about .040 inches (1 mm) down the
leads.

Symbol Characteristic Min Typ Max Units Test Conditions

v Luminous Intensity 0.3 0.8 mcd Ip =20 mA

Apk Wavelength 655 nm Measurement at
Peak

VE Forward Voltage 1.6 2.0 v I =20 mA

BVg Reverse Beakdown Voltage 3.0 10 Vv IR = 10 uA
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Typical Electrical 5082-4480
Characteristic Curves 5082-4483
5082-4486

Relative Luminous Intensity Relative Luminous Intensity
vs Angular Displacement vs Angular Displacement
5082-4480 o 5082-4483 5082-4486
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8 8
40 40° a0° 40
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90° 90 90° 90
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12-Element Bar Display

Optoelectronic Products

FNA12

General Description

The FNA12 is a red 12-element analog display in a
convenient, stackable dual in-line package. Applica-
tions include analog meter readouts, radio frequency
indicator, or computer register displays.

12-Element Dual In-Line Package

End-Stackable For Scale Expansion

Separate Anode And Cathode Connections For
Wiring Convenience

Up To 100 mA Peak Drive Current (20% Duty Cycle
For High Ambient Conditions)

Absolute Maximum Ratings

Maximum Temperature and Humidity

Operating Temperature —40°C to +80°C
Storage Temperature —40°C to +80°C
Pin Temperature (Soldering, 5 s) 230°C

Relative Humidity at 85°C 85%
Maximum Power Dissipation

Total Dissipation at To = 26°C 100 mW
Derate Linearly from 25°C 1.33mW/°C

Maximum Voltage and Currents
VR Reverse Voltage 30V
Ir Average Forward dc

Current per Element 20 mA
lpk  Peak Forward Current
(1.0 us Pulse Width) 1.0A

Electrical and Radiant Characteristics Tj = 256°C

Package Outline

END STACKABLE

| !
| |
| |
| .50 ELEMENT |
| (1.270) |
050 ! —
(1.270) : |
(I I S
13 1! 12 =
- Th—
=
FROSTED 1§ r-
> : -
.
1
600 1.200 7
(15240) (30480) | [T
+
T b I
300 -
(7.620) [==] I —
l L ==} ) . —
e - 050 TYP
$ i - (1.270)
100 TYP ] .
(2.540) l I
T 24 h 1 L —T'
- A (1.0160)
132+.015 400
(3.353=.381) (10.160)
T T
| . |
| =N
Ll oy

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)

Symbol Characteristic Min Typ Max | Units | Test Conditions

VE Forward Voltage 1.7 2.0 v I = 20 mA/seg

VR Reverse Voltage 3.0 v Ir = 100 pA

lo Axial Luminous Intensity 60 100 ucd Ir = 6 mA/seg
100 200 pcd I =10 mA

Apk Peak Wavelength 665 | nm I = 20 mA/seg

Al Intensity Matching Maximum Variation +33 %
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Connection Diagram FNA12
Typical Electrical
Characteristic Curves

Connection Diagram
Bottom View

13 2 Pin Pin
1 Cathode 1 13 Anode 12
2 Cathode 2 14 Anode 11
3 Cathode 3 15 Anode 10
4 Cathode 4 16 Anode 9
5 Cathode 5 17 Anode 8

12 1 6 Cathode 6 18 Anode 7
7 Cathode 7 19 Anode 6
8 Cathode 8 20 Anode 5
9 Cathode 9 21 Anode 4
10 Cathode 10 22 Anode 3
11 Cathode 11 23 Anode 2
12 Cathode 12 24 Anode 1

Forward Current vs Forward Voltage Emission Spectrum
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Red GaAsP 0.362-Inch
7-Segment Numeric
LED Displays

Optoelectronic Products

FND350, FND360
FND357, FND367

General Description

The FND350, FND360, FND357 and FND367 are red
GaAsP 7-segment LED displays with a 0.362-inch
character height. These displays are designed for
applications in which the viewer is within fifteen feet of
the display.

Compact— 10 Digits In 3-Inch Panel Width

Low Current Requirements 2-20 mA/Segment

Low Forward Voltage—Vg = 1.7 V

Intensity Code Marking For Uniform Displays

Maximized Contrast Ratio With Integral Lens Cap

FND360, FND367 Suitable For Use In High
Ambient Light

FND350—Common Anode, Right Hand
Decimal Point

FND360-Common Anode, Right Hand Decimal
Point, High Brightness

FND357—Common Cathode, Right Hand
Decimal Point

FND367—Common Cathode, Right Hand Decimal
Point, High Brightness

Absolute Maximum Ratings

Maximum Temperature and Humidity

Operating Temperature —25°C to +85°C
Storage Temperature —25°C to +85°C
Pin Temperature (Soldering, 5 s) 260°C

Relative Humidity at 65°C 98%

Maximum Voltage and Currents
VR Reverse Voltage 3.0V
Ig Average Forward dc
Current/ Segment or
Decimal Point
Derate from 25°C
Ambient Temperature
lok  Peak Current/Segment or
Decimal Point
(100 us pulse)
1000 pps, Tp = 25°C

25 mA

0.3mA/°C

200 mA

Package Outline

ORIENTATION

1020 (508)
) ; z 2 l MARKS 1016 (406)
— T
560 200
362 (14.224) (.508)
: 550
@199 || K—— (13.970) *1'6*6 400
e (2.540) (10.160)
REF
070
085 J— | 2 73) (—
(2.413) @ 075 (1.905)
™ < 060 030 170 (4.318)
(4189727 ) (1524 (760> e |130(3:302)
TvP |, 340(8636)__|<— SEATING PLANE
<310 (7.874)> 1330(8.382) "
1200 (7.366)
nl- i :.: ﬁ: :I'
315 .:; o
(8.001) | ::: it .,r
295 [ 'I
(agy | VYL

—» f«—.013(330)

i T TP
0. 012305

- 1008 (203)
(20 l:jzoo—»

(5.080)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
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Connection Diagram FND350, FND357
Typical Electrical FND360, FND367
Characteristics

Pin Connections Pin FND357/367 FND350/360
(Front View) 1 Common Cathode Common Anode
2 Segment F Segment F
1 3 Segment G Segment G
4 Segment E Segment E
5 Segment D Segment D
2 6 Common Cathode Common Anode
7 Decimal Point Decimal Point
8 Segment C Segment C
3 9 Segment B Segment B
10 Segment A Segment A
4
5
Electrical Characteristics Tp = 25°C
Symbol Characteristics Min Typ Max Units Test Conditions
VE Forward Voltage 1.7 2.0 v Ir =20 mA
BVR Reverse Breakdown Voltage 3.0 12 v |lg=1.0mA
lo Axial Luminous Intensity
Each Segment (Note 1)
FND350, 357 240 450 ucd I =20 mA
FND360, 367 590 900 .
Alg Intensity Matching, Segment-to-Segment
(Note 3) +33 % I = 20 mA
Intensity Matching Within One Intensity Class +20 % Ir = 20 mA,
all segments
at once
Lo Average Segment Luminance (Note 2)
FND350, 357 26 ftL I =20mA
FND360, 367 52
0y, Viewing Angle to Half Intensity +27 degrees
Apk Peak Wavelength 665 nm Ip =20 mA
Notes

1. Typical operating current under single digit (dc) drive is approximately 2 to 20 mA average per
specification is a representative peak current.

2. Measured on mechanical axis of package. See Average Luminous Intensity curve for other forward currents.

3. Segment-to-segment from average segment intensity.

g for most ambient light conditions. The 125 mA
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Typical Electrical FND350, FND357 |
Characteristic Curves FND360, FND367
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Forward Current vs Forward Voltage vs Ambient Temperature |
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Typical Electrical FND350, FND357
Characteristic Curves FND360, FND367
(Cont’d)

Emission Spectrum
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Red GaAsP
0.362-Inch =1
LED Displays

Optoelectronic Products

FND358
FND368

General Description

The FND358 and FND368 are red GaAsP + 1 LED
displays with nominal 0.362-inch character height in
common-cathode configuration. These displays are for
applications in which the viewer is within fifteen feet of
the display.

Ideal Companion to FND357/FND367

Low Current Requirements 2-20 mA/Segment

Low Forward Voltage—Typically VE = 1.7 V

Intensity Code Marking For Uniform Displays

FND368 Suitable For Use Iin High Ambient Light

Maximized Contrast Ratio With Integral Lens Cap

FND358 —Common Cathode, Right-Hand
Decimal Point

FND368 —Common Cathode, Right-Hand Decimal
Point, High Brightness

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —25°C to +85°C
Operating Temperature —25°C to +85°C
Pin Temperature (Soldering, 58) 260°C

Relative Humidity at 65°C 98%

Maximum Voltage and Currents

VR Reverse Voltage 30V

IF Average Forward dc
Current/Segment or
Decimal Point
Derate from 25°C
Ambient Temperature

lpk  Peak:Forward Current/
Segment or Decimal Point
(100 us pulse width)
1000 pps, Ty = 25°C

25 mA

0.3mA/°C

200 mA

L

ﬂT

.200

|
L

Package Outline
ORIENTATION
MARKS ;;,'f';:ﬁ}
I
i
560 |1
U (14.224) f}
362 550 |1
(97-:"-:5) (13.970) [} K
—3 | (2540) (19.160)
090 U
2288 | '
10 : =
(2.794) oP® K 1 1075 (1.905)
v 0 050 170(4.318)
192 (1.524) (762)—>| [«— | 1300302
(4.877) :
gty | 340(3.636)__(«—SEATING PLANE
e 310 (7.874) > 330 (8.382)
1290 (7.366)
315
(8.001)
205
(7.493)
o]}~ 013(330)
TP

i U
. 012(305)
.008 (203)

050 __|
(1270) 200—]

(5.080)

Notes

All dimensions in inches bold and millimeters (parentheses)
For polarity indication the top surface is ribbed

The unit LED it t iy
be seen through the lens cap
Lens cap color is red for red LED
Pins 1 and 6 are common

All dimensions are +.015 (.381)
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Connection Diagram
Typical Electrical
Characteristics

FND358
FND368

Pin Connections

(Top View) Pin
———— 1 Common Cathode
2 Plus Sign
110 0 [1e 3 Minus Sign
B 4 NC
210 9 5 Omitted
6 Common Cathode
3 8 7 Decimal Point
8 Segment C
ﬂ ] 9 Segment B
¢ </ B 10 NC
s||0 op Gﬂ 6
Electrical and Radiant Characteristics Tj = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.5 1.7 2.0 v Ip =20 mA
BVR Reverse Breakdown Voltage 3.0 12 v IrR=1.0mA
lo Axial Luminous Intensity, Average
Each Segment (Note 1)
FND358 240 450 ucd Ir = 20 mA
FND368 590 900 ucd Ir =20 mA
Alp Intensity Matching, Segment-to-Segment +33 % Ig = 20 mA
(Note 3)
Intensity Matching Within One Intensity Class +20 % Ir = 20 mA,
all segments
: at once
Lo Average Segment Luminance (Note 2)
FND358 26 ftL I = 20 mA
FND368 52 ftL I = 20 mA
0y, Viewing Angle to Half Intensity +27 degrees
Apk Peak Wavelength 665 nm Ig = 20 mA
Notes )

1. Typical operating current under single digit (dc) drive is approximately 2 to 20 mA average per

2. Measured on mechanical axis of package. See Average Luminous Intensity curve for other forward currents.

3. Segment-to-segment from average segment intensity.

t for most ambi

t light conditions.
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Typical Electrical FND358
Characteristic Curves FND368

Maximum Average Current Rating

Forward Current vs Forward Voltage vs Ambient Temperature
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Red GaAsP 0.5-Inch
7-Segment Numeric
LED Displays

Optoelectronic Products

FNDSO0O, FNDSO7
FNDS60, FNDS67

General Description

The FND500, FND507, FND560. and FND567 are red
GaAsP single-digit 7-Segment LED displays with a
0.5-inch character height. These displays are
designed for applications in which the viewer is within
twenty feet of the display.

Low Forward Voltage— Typically Vg = 1.7 V
Fits Standard DIP Sockets with 0.6-inch Pin Row
Maximized Contrast Ratio With Integral Lens Cap
Horizontal Stacking 0.6-Inch Minimum,
1-Inch Typical
FND560/567 Suitable For Use In High
Ambient Light
FND500 Common Cathode, Right-Hand
Decimal Point
FND507 Common Anode, Right-Hand Decimal Point
FND560 Common Cathode, Right-Hand Decimal
Point, High Brightness
FND567 Common Anode, Right-Hand Decimal
Point, High Brightness

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —25°C to +85°C
Operating Temperature —25°C to +85°C
Pin Temperature (Soldering, 5s) 260°C

Relative Humidity at 65°C 98%

Maximum Voltage and Currents
VR Reverse Voltage 30V
Ig Average Forward dc
Current/ Segment or
Decimal Point
Derate from 25°C
Ambient Temperature
lpk  Peak Forward Current
Segment or Decimal Point
(100 us pulse width)
1000 pps, Tp = 256°C

25 mA

0.3mA/°C

200 mA

Package Outline

610 (15.494)
590 (14.986) " 010

.300 (.254)
I*(zszm*'

655 (16.637)
1645 (16.383)

(12.700)
DP
i I s LN ©)

600 (15.240)

305 (7.747)

1295 (7.493) 1010 (.254)

340 (8.636)
.330(8.382)

y

N U 020
170(4313) l “ ﬂ u "‘(508)

1020 (.508)

1016 (.406) (5080)

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

FND500, FND507
FND560, FND567

Characteristics
Pin Connections Pin FND507/567 FND500/560
(Front View) 1 Segment E Segment E
10 9 8 7 & 2 Segment D Segment D
] 3 Common Anode Common Cathode
A 4 Segment C Segment C
— 5 Decimal Point Decimal Point
6 Segment B Segment B
F B 7 Segment A Segment A
G 8 Common Anode Common Cathode
—/ 9 Segment F Segment F
U U c 10 Segment G Segment G
E
—Y @
D DP
| s ) s ) s Y s [ s |
1 2 3 4 5
Electrical and Radiant Characteristics - Tp = 25°C
Symbol Characteristic ‘ Min Typ Max | Units | Test Conditions
Vg Forward Voltage 1.5 1.7 2.0 \' I =20 mA
BVR Reverse Breakdown Voltage 3.0 12 v Ir = 1.0 mA
lo Axial Luminous Intensity, Average
Each Segment
FNDS500, FND507 300 600 ucd I =20 mA
FND560, FND567 740 1200 ucd Ir = 20 mA
Alg Intensity Matching, Segment-to-Segment +33 % Ir = 20 mA
Intensity Matching Within One Intensity Class +20 % IF = 20 mA,
all segments
at once
Lo Average Segment Luminance
FND500, FND507 35 ‘ ftL IF =20 mA
FND560, FND567 70 ftL IF =20 mA
0y, Viewing Angle to Half Intensity +27 degrees
Apk Peak Wavelength 665 nm IF =20 mA
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Typical Electrical
Characteristic Curves

FND500, FND507
FND560, FND567

Forward Current vs Forward Voltage
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Red GaAsP 0.5-Inch
+ 1 LED Displays

Optoelectronic Products

FND501, FND508
FND561, FND568

General Description

The FND501, FND561, FND508 and FND568 are red

GaAsP overflow LED displays with a nominal 0.5-inch
character height. These displays are for applications
where the viewer is within twenty feet of the display.

Low Forward Voltage—Typically Vg = 1.7 V
Fits Standard DIP Sockets With 0.6-Inch Pin Row
Maximized Contrast Ratio With Integral Lens Cap
Horizontal Stacking 0.6-inch Minimum,
1-Inch Typical
The FND561 And FND568 Are Suitable For
Applications in High Ambient Light
FND501—Common Cathode, Right-Hand
Decimal Point
FND508 —Common Anode, Right-Hand
Decimal Point
FND561—Common Cathode, Right-Hand
Decimal Point, High Brightness
FND568 —Common Anode, Right-Hand
Decimal Point, High Brightness

Absolute Maximum Ratings
Maximum Temperature and Humidity

Storage Temperature —25°C to +85°C
Operating Temperature —25°C to +85°C

Pin Temperature (Soldering, 5s) 260°C
Relative Humidity at 65°C 98%
Maximum Voltage and Currents
VR Reverse Voltage 30V
Ig Average Forward dc

Current/Segment or

Decimal Point 25 mA

Derate from 25°C

Ambient Temperature 0.3mA/°C
lpk  Peak Forward Current/

Segment or Decimal Point

(100 us pulse width)

1000 pps, Ty = 26°C 200 mA

Package Outline

610 (15.494)
{590 (14.986) ] 010

(:254)
655(16.637) ] J U

T
I
I

645 (16.383) 600 (15.240)
—
oP
€]
|—T—)
1305 (7.747)
1295 (7.493) 1010 (:254)
.340 (8.636)
.330(8.382)

] 020
.170(4.318) ’1 r*(.SOS)

100
(2.540)

020 (.508) 200
(5.080)

.016 (.406)

Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)

For polarity indication the surface is ribbed

The unit LED segments cannot necessarily

be seen through the lens cap

Lens cap color is red for red LED

Pins 3 and 8 are common
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Connection Diagram
Typical Electrical

FND501, FND508
FND561, FND568

Characteristics
Pin Connections Pin FND501/561 FND508/568
(Top View) 1 Minus Minus
w s 8 7 s 2 Cathode *+ Anode *
3 Segment C Segment C
e e e 4 Cathode 1/DP Anode 1/DP
5 DP DP
6 Segment B Segment B
7 Cathode 1/DP Anode 1/DP
B 8 Cathode + Anode +
9 Plus Plus
10 NC NC
—3 C
fe)
DP
OCcOCOoodn.d
1 2 3 4 5
Electrical and Radiant Characteristics Tj = 256°C
Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.7 2.0 v Ir =20 mA
BVgr Reverse Breakdown Voltage 3.0 12 v Ir = 1.0 mA
lo Axial Luminous Intensity, Each Segment
FND501, FND508 300 600 ucd I = 20 mA
FND561, FND568 740 1200 ucd I =20 mA
Alp Intensity Matching, Segment-to-Segment +33 % Ir =20 mA
Intensity Matching Within One Intensity Class +20 % I =20 mA,
all segments
at once
Lo Average Segment Luminance
FND501, FND508 35 ftL Ir =20 mA
FND561, FND568 70 ftL I = 20 mA
0y, Viewing Angle to Half Intensity +27 degrees
Apk Peak Wavelength 665 nm IF =20 mA




3-17

Typical Electrical FND501, FND508
Characteristic Curves FND561, FND568

Maximum Average Current Rating

Forward Current vs Forward Voltage vs Ambient Temperature
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Green GaP

Yellow Super GaAsP
Amber Super GaAsP
0.5-Inch 7-Segment
LED Displays

Optoelectronic Products

3-18

FNDS30, FND537
FNDS540, FND547
FND550, FND557

General Description

The FND530 and FND537 are green GaP 7-segment
LED displays; the FND540 and FND547 are yellow
Super GaAsP 7-segment LED displays; and the
FND550 and FND557 are amber Super GaAsP
7-segment LED displays. All have a 0.50-inch nominal
character height. These displays are for applications
where the viewer is within 20 feet of the display.

Fits Standard Sockets With 0.6-Inch Pin Row

Intensity Code Marking For Uniform Displays

Maximized Contrast Ratio With Integral Lens Cap

Maximized Use Of Digit Face

FND550/FND557 —Suitable For Use In High
Ambient Light

FND530—Common Cathode, Right-Hand Decimal
Point, Green

FND537 —Common Anode, Right-Hand Decimal
Point, Green

FND540—Common Cathode, Right-Hand Decimal
Point, Yellow

FND547 —Common Anode, Right-Hand Decimal
Point, Yellow

FND550—Common Cathode, Right-Hand Decimal
Point, Amber

FND557 —Common Anode, Right-Hand Decimal
Point, Amber

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —25°C to +85°C
Operating Temperature —25°C to +85°C
Pin Temperature (Soldering, 5 8) 260°C

Relative Humidity at 60°C 90%

Maximum Voltage and Currents
VR Reverse Voltage 30V
Ig Average Forward dc
Current/Segment or
Decimal Point 20 mA
lok  Peak Forward Current/
Segment or Decimal Point
(100 us pulse width)
1000 pps, Tp = 25°C 80 mA

Package Outline

610 (15.494)

- 690 (14.986)
-300 .010

(7.62) (254)
'

.865 (16.637) H H

1845 (16.383)
.500 ]
(12.700) 3
l U H & :
® '

306 (7.747) .010(.254)
96 (7.493)

ﬂ

XX

600 (15.240)

XXX

FNDE30/637/660/667

-340 (8.636)
-330 (8.382)

L_‘Jll_lr u | I | U <020
170 (4.318) [~ (508)
Jh AS—

A{ - (2540)

- . oso)

Notes

All dimensions in inches bold and millimeters (parentheses)
For polarity indication the surface is ribbed

The unlit LED segments cannot necessarily be seen
through the lens cap

Lens cap color is red for red LED

Pins 3 and 8 are common

All dimensions are +.015 (+.381)
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FND530, FND537
FND540, FND547

Connection Diagram
Typical Electrical

Characteristics FND550, FND557
Pin Connections FND530/540/550 FND537/547 /557
(Front View) Pin
W0 9 8 7 & ; gegmen: tE) gegmen: g
egmen egmen
== Cl: == 3 (S:ommon gathode gommon lc\;node
C— 4 egment egment
5 Decimal Point Decimal Point
F B 6 Segment B Segment B
G 7 Segment A Segment A
| — 8 Common Cathode Common Anode
9  Segment F Segment F
€ ¢ 10  Segment G Segment G
—Y @
D DP
O3 3, .
1 2 3 4 5
Electrical and Radiant Characteristics T, = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 2.2 3.2 v IF = 20 mA
BVR Reverse Breakdown Voltage 3.0 v Ir = 1.0 mA
lo Axial Luminous Intensity
Average Each Segment :
FND530, FND537 600 2000 | ucd I = 20 mA
FND540, FND547 600 1000 | pcd Ig = 20 mA
FND550, FND557 700 2000 | ucd Ig =20 mA
0y, Viewing Angle to Half Intensity +30 degrees| lg = 20 mA
Apk Peak Wavelength
FND530, FND537 565 nm Ig =20 mA
FND540, FND547 585 nm I =20 mA
FND550, FND557 635 nm I =20 mA
Lo Average Segment Luminance
FND530, FND537 104 ftL Ip =20 mA
FND540, FND547 52 ftL I =20 mA
FND550, FND557 104 ftL Ig =20 mA
Alp Intensity Matching Segment-to-Segment +33 % I =20 mA
Intensity Matching Within One Intensity Class +20 | % Ig =20 mA




Typical Electrical
Characteristic Curves
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FND530, FND537
FND540, FND547
FND550, FND557

Forward Current vs Forward Voltage
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Green GaP

Yellow Super GaAsP
Amber Super GaAsP
0.50 Inch =1 LED
Displays

Optoelectronic Products

FND531, FND538
FND541, FND548
FND551, FND558

General Description

The FND531 and FND538 are Green GaP + 1 LED
displays with a nominal 0.50-inch character height.
The FND541 and FND548 are yellow Super GaAsP + 1
LED displays with a nominal 0.50-inch character
height. The FND551 and FND558 are amber Super
GaAsP =+ 1 LED displays with a nominal 0.50-inch
character height. These displays are for applications
where the viewer is within 20 feet of the display.

Fits Standard Sockets With 0.6-Inch Pin Row
Intensity Code Marking for Uniform Displays
Maximized Contrast Ratio With Integral Lens Cap
Maximized Use of Digit Face
Ideal Companions to FND Series 7-Segment
LED Displays
FND531/FND538 With FND530/FND537
FND541/FND548 With FND540/FND547
FND551/FND558 With FND550/FND557
FNDS531—Common Cathode, Right-Hand
Decimal Point, Green
FND538—Common Anode, Right-Hand
Decimal Point, Green
FND541—Common Cathode, Right-Hand
Decimal Point, Yellow
FND548—Common Anode, Right-Hand
Decimal Point, Yellow
FND551—Common Cathode, Right-Hand
Decimal Point, Amber
FND558—Common Anode, Right-Hand
Decimal Point, Amber

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —25°C to +85°C
Operating Temperature —25°C to +85°C
Pin Temperature (Soldering, 5 s) 260°C

Relative Humidity at 60°C 90%

Maximum Volitage and Currents
VR Reverse Voltage 3.0V
Ig Average Forward dc

Current/ Segment or

Decimal Point 20 mA
lpk  Peak Forward Current/

Segment or Decimal Point

(100 us pulse width)

1000 pps, Tp = 25°C 80 mA

Package Outline

610(15.494)
1590 (14.986) > 010 K]
(:254)
- =
|
I
- 'fl ;:’ |
655 (16.637)
.645§164383; ! 600 (15.240)
— {
|
©]
305 (7.747)
295 (7.493) 010 (254)
340 (8.636)
1330 (8.382)

fmen [ [

100
(2.540)
020 (.508) .200
016 (.406) (5.080)

Notes

All dimensions in inches bold and millimeters (parentheses).
For polarity indication the surface is ribbed.
The uniit LED t ily be seen
through the lens cap.

Lens cap color is red for red LED.

Pins 3 and 8 are common.

All dimensions are +.015 (+0.381).
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Connection Diagram FND531, FND538
Typical Electrical - FND541, FND548
Characteristics FND551, FND558

Connection Diagram FND531 FND538
(Top View) FND541 FND548
: 0 s 8 7 6 oin FNDS551 FND558
o S L ===y e 1 Minus Minus
2 Cathode * Anode +
3 Segment C Segment C
4 Cathode 1/DP Anode 1/DP
B 5 Decimal Point Decimal Point
6 Segment B Segment B
7 Cathode 1/DP Anode 1/DP
8 Cathode + Anode *
——) | C 9 Plus Plus
10 NC NC
o
. DP
s e I s [ s R |
1 2 3 4 5
Electrical and Radiant Characteristics Tp = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage , 2.2 3.2 v Ig = 20 mA
BVR Reverse Voltage Breakdown o 3.0 v Ig = 1.0 mA
lo Axial Luminous Intensity
Average each Segment
FND531, FND538 600 2000 ucd IF =20 mA
FND541, FND548 : 700 2000 ncd Ip = 20 mA
FND551, FND558 700 2000 ucd Ir = 20 mA
Oy, Viewing Angle to Half Intensity +30 degrees
Apk Peak Wavelength
FND531, FND538 565 nm IF = 20 mA
FND541, FND548 570 -nm IF =20 mA
FND551, FND558 635 nm Ir =20 mA
Lo Average Segment Luminance 104 ftL I =20 mA
Alg Intensity Matching Segment-to-Segment +33 % Ir = 20 mA
Intensity Matching Within One Intensity Glass +20 % Ip =20 mA
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Typical Electrical
Characteristic Curves

FND531, FND538
FND541, FND548
FND551, FND558

Forward Current vs Forward Voltage
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Red GaAsP 0.8-Inch
7-Segment Numeric LED
Display o

Optoelectronic Products

FND80O
FND807

General Description
The FND800 and FND807 are red GaAsP 7-Segment

LED Displays with a nominal 0.8-inch character height.

These displays are for applications where the viewer
is within thirty feet of the display.

Low Current Requirements of Typically 10 mA/
Segment
Low Forward Voltage Typically Vg = 1.7 V
Fits Standard DIP Sockets With 0.6-Inch Pin Row
Decimal Point On Lower Right-Hand Side
Overflow Point On Upper Left-Hand Side With
Digit Reversed
Maximized Contrast Ratio With Integral Lens Cap
Horizontal Stacking 1-Inch Typical
FND800—Common Cathode, Right-Hand
Decimal Point
FND807 —Common Anode, Right-Hand
Decimal Point

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —25°C to +85°C
Operating Temperature —25°C to +85°C
Pin Temperature (Soldering, 5s) 260°C .
Relative Humidity at 65°C 98%

Maximum Voltage and Currents

VR Reverse Voltage 30V

Ig Average Forward dc
Current/Segment or

Decimal Point 25 mA
Derate from 256°C
Ambient Temperature 0.3 mA/°C

lok  Peak Current/Segment or
Decimal Point
(100 us pulse width)
1000 pps, Tp = 25°C 200 mA

Package Outline

480
"‘(12.192)*‘
| |

===
=" T i
|
, |
(20320 | |,
l I
I
o U=——mll_,. |
|
1.00
(27.686)
830
(21.082)

600
(15.240)

‘ 027 | 010
—> |“('690) —> (0.254) 150

Notes

All dimensions in inches bold and millimeters (parentheses)

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

For polarity indication the surface is ribbed.

The unlit LED segments cannot necessarily be seen through the lens cap.
Lens cap color is red for red LED.

Pins 4, 6, 12 and 17 are common.
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FND80O
FND8O07

Connection Diagram
Typical Electrical

Characteristics
Pin Connections Pin FND80OO FND807
(Top View) 1 Omitted Omitted
2 Segment A Segment A
— 3 Segment F Segment F
4 Common Cathode Common Anode
= [_'_: Off1s 5 Segment E Segment E
2|10 Otz 6 Common Cathode Common Anode
7 NC NC
310 Qe 8 Omitted Omitted
4|10 Oj|s 9 Omitted Omitted
s| |0 Olla 10 Decimal Point Decimal Point
11 Segment D Segment D
8|0 Olfs 12 Common Cathode Common Anode
7|13 Ojl12 13 Segment C Segment C
AE ol i ek
egmen egmen
s(|0d E: 0 10 16 Omitted Omitted
17 Common Cathode Common Anode
18 Omitted Omitted

Electrical and Radiant Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.5 1.7 2.0 v IF=20mA
BVg Reverse Breakdown Voltage 3.0 12 Vv Ir = 1.0 mA
lo Axial Luminous Intensity, Average
Each Segment 380 1100 ucd I =20 mA
Alg Intensity Matching, Segment-to-Segment +33 % IF = 20 mA
Intensity Matching Within One Intensity Class +20 % Ip = 20 mA,
all segments
at once
Lo Average Segment Luminance 64 ftL Ig =20 mA
Oy, Viewing Angle to Half Intensity +25 degrees
Apk Peak Wavelength 665 nm Ir = 20 mA
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Typical Electrical | FND80O
Characteristic Curves FND807
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Forward Current vs Forward Voltage Ambient Temperature
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10-Position
DIP Socket

Optoelectronic Products
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FNS700

General Description

The FNS700 is a 10-position DIP socket with two rows
of five positions each. It is designed for use with all
Fairchild 0.362-inch 7-segment LED displays (FND300
Series).

Package Outline

"“@E]&&(‘Z

.002 (.051) .300 (7.620)
6 10 MAX
.550 MAX
- (13.970) —*j
.280
(‘ggg, (7.112)
= T T TT
| l 145
(3.683)
U U !
| J‘L.ozs
.400 (10.160) (.5842)
"EQ @ .100 (2.540)™"
Notes

.010
(.254)

l .200 ‘
™™ (5080

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Black nylon, glass-filled Wellamid, or equivalent, i
Phosphorous bronze and tin plate contact.
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Red GaAsP 0.3-Inch
7-Segment Digit

Optoelectronic Products

MAN71A, MAN72A
MAN73A, MAN74A

General Description

The MAN7 1A, MAN72A, MAN73A and MAN74A are red
GaAsP 7-segment LED displays with 0.3-inch
character height. They can be mounted in arrays with
0.400-inch center-to-center spacing.

Low Power Consumption

Solid State Reliability—Long Operation Life

Impact Resistant Plastic Case

Standard 14-Pin DIP Configuration

Wide Viewing Angle

Intensity Coding for Uniform Display

MAN7 1A—Common Anode Digit, Right-Hand
Decimal Point

MAN72A—Common Anode Digit, Left-Hand
Decimal Point

MAN73A—Common Anode Overflow + Digit,
Left-Hand Decimal Point

MAN74A—Common Cathode Digit, Right-Hand
Decimal Point

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —40°C to +85°C
Operating Temperature —40°C to +85°C
Pin Temperature (Soldering, 5 8) 260°C

Relative Humidity at 65°C 98%

Maximum Volitage and Currents
VR Reverse Voltage 50V
Ig Average Forward dc
Current/Segment or
Decimal Point
Derate from 25°C
Ambient Temperature
lpok  Peak Forward Current/
Segment or Decimal Point
(100 us pulse)
1000 pps, Tp = 25°C

30 mA

0.5mA/°C

200 mA

Electrical and Radiant Characteristics Tp = 25°C

Package Outline

MAN71A
030TYP )
0730(1.849
(762) .0720&.324}
’} 10° |
Y
—i=7 || (508)
(.762)
300TYP —l— R7 _L
(7.620) — T T
=l ||
T -
220 oP 750 (19.050) z
(6.588) mix 1
(2540)
]
025 TYP 190 e
(635) TYP-»|
(4.826)
|€— 400 (10.16)— |
MAX
.210 (5.320)
190 (4.813)
020
(.508)
145 3673), !
MIN

20 |

TOLERANCE + .015(.381)

Notes

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

Other packages following

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage, Each Segment 1.7 2.0 \ Ig = 20 mA
Ir Reverse Current, Each Segment 100 uA VR=5.0V
lo Axial Luminous Intensity, Each Segment 125 250 ucd Ir = 10 mA
Alg Intensity Matching, Segment-to-Segment +33 % I =20 mA
Intensity Matching Within One Intensity Ig = 20 mA,
Class +20 % all segments
at once
)\pk Peak Wavelength 660 nm Ig = 20 mA
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Connection Diagrams

MAN7 1A, MAN72A
MAN73A, MAN74A

030 TYP

(.762)
)'I 10

(-
R A
iy

(7.620)

I
220
(5.588)

T fe—

025 TYP .190
(.635) [e-TYP-»|

(4.826)

l——.400 (10.16)—
MAX

47
2T
L

]l;
(7.62

62)

400 (10.160)
MAX

-~

°
CONOOADRWOWN=T

MAN71A
Cathode A
Cathode F
Common Anode
No Pin

No Pin

NC -

Cathode E
Cathode D
Cathode DP
Cathode C
Cathode G

No Pin
Cathode B
Common Anode

MAN73A
Anode C, D
No Pin
Anode C, D
No Pin

No Pin

No Pin
Cathode D
Cathode C
NC
Cathode B
Cathode A
No Pin

No Pin
Anode A, B

300 TYP
(7.620)

220
(5.588)

025TYP
(835)

300 TYP
(7.620)

.220
(5.588)

030 TYP
(.762)
" 10

L L
el

|

l—

190
le—TYP—>
(4.826)

——.400 (10.16)——3m
MAX

030
(762)
’] 100

030 TYP

(.762)

TP

e

——1

80—

030 TYP
(762)

—» |l
025 TYP 190
(.635) —TYP-

(4.826)
—— 400 (10.16)—»
MAX

Pin

O©OONOONDWN =

Pin

- .
QOWONOOEWN =

-
-

—- -t
s~ WOWN

MAN72A
Cathode A
Cathode F
Common Anode
No Pin

No Pin

Cathode DP
Cathode E
Cathode D

NC

Cathode C
Cathode G

No Pin

Cathode B
Common Anode

MAN74A

Anode F

Anode G

No Pin

Common Cathode
No Pin

Anode E

Anode D

Anode C

Anode DP

No Pin

No Pin

Common Cathode
Anode B

Anode A
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Typical Electrical MAN7 1A, MAN72A
Characteristic Curves MAN73A, MAN74A

Luminous Intensity vs Forward Current Luminous intensity vs Temperature
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Package Outlines MAN71A, MAN72A
MAN73A, MAN74A

MAN72A MAN73A

A [P = i ,t /(‘/W :mi:-:;z:
/ = 7]
L L —7 Tl %77 1 &

750 (19.050)

= e 1
1 il B i s

]

(2.540) (2540)
025 TYP 190 v e
(.635) TVl 400 (10.160)
(4.826) K ).
(4.826) " max

e— 400 (10.16)——»-
MAX

.210(5.320) 210(5.320)
190 (4.813) 1190 (4.813)

020 020
(.508) (.508)
145(3673) ! 145 (3.673)
MIN MIN

"17'?2‘6)""

MAN74A

030 TYP
(762) 0730 (1.849)

/,1 1o 0720 1\324)

z:zz ;'i‘_'f‘," (508)
300 TYP —
(7.620) —Ir— —1— —{‘
| m— IJ‘} —
| -
220 oP
E-4 s H
* 100
(2:540)
sV [:Foo e
(635)
(4.826)
|—— 400 (10.16)—pm]
MAX
210 (5.320)
190 (4.813)
145 (3673) ! e Notes
MIN L‘_ 300 —-—1 All dimensions in inches bold and millimeters (parentheses)
(7.620) Tolerance unless specified = +.015 (+.381)
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‘Orange Super GaAsP
0.3-Inch 7-Segment Digit

Optoelectronic Products

MAN3610A, MAN3620A
MAN3630A, MAN3640A

General Description

The MAN3610A, MAN3620A, MAN3630A, and
MAN3640A are orange Super GaAsP 7-segment dis-
plays with a 0.3-inch character height. They can be
mounted in arrays with 0.400-inch center-to-center.

Low Power Consumption

Solid State Reliability—Long Operation Life

Impact Resistant Plastic Case

Standard 14-pin DIP Configuration

Wide Viewing Angle

Categorized for Luminous Intensit

MAN36 10A—Common Anode,
Decimal Point

MAN3620A —Common Anode, L.
Decimal Point

MAN3630A—Common Anode, Overflow =+, Right-
Hand Decimal Point

MAN3640A— Common Cathode, Right-Hand
Decimal Point

Absolute Maximum Ratings
Maximum Temperature and Humidity

Operating Temperature —40°C to +85°C
Storage Temperature —40°C to +85°C

Pin Temperature (Soldering, 5 s) 260°C
Maximum Power Dissipation
Total Dissipation at Ty = 25°C
MAN3610A, MAN3620A,
MAN3640A 600 mW
MANG3630A 375 mW
Derate Linearly from 25°C
MAN36 10, MAN3620 —8.6 mW/°C
MAN3640A —-8.6 mW/°C
MAN3630A -5.36 mW/°C
Maximum Voitage and Currents
VR Reverse Voltage 6.0V
IF Average Forward dc
Current/ Segment or
Decimal Point 30 mA

Package Outline
MAN3610A

: 0730 (1.849)
(762) 0720 (1.824)

. 7620) — T % T
Ue=llg |- B
} b -
220 l bp 750 (19.050) j!
5.588) MAX qE. N
100
y ¥ (2.540)
—
025TYP 190 Tve
(635) VP

(4.826)
j——.400 (10.16)——!
MAX

.210(5.320)
190 (4.813)

020

(.508)

145 (3.673),
MIN

« 300
(7.620)
TOLERANCE = .015 (.381)
Notes

All dimensions in inches bold and millimeters (parentheses).
Other packages following.



Connection Diagrams and
Pin Assignments
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MAN36 10A, MAN3620A
MAN3630A, MAN3640A

°(3$672‘)"’ Pin MAN3610A ‘?3572‘)"’ Pin. MAN3620A
’l 10 1 Cathode A )’ 100 1 Cathode A
2 Cathode F 2 Cathode F
3 Common Anode 3 Common Anode
4 No Pin 4 No Pin
5 NoPin 5 No Pin
T— —= || ey 6 NC T —= |[%%% 6 Cathode DP
Z] H J_ 7 Cathode E e [] i 7 Cathode E
et — 8 Cathode D e === 8 Cathode D
F ﬁ r 9  Cathode DP oe | o NC
U=l - - 10 Cathode C ou—i 10  Cathode C
3 ' A 11 Cathode G L 11 Cathode G
(5.588) 12  No Pin (5.588) 12 No Pin
13 Cathode B 13  Cathode B
o] o0 14  Common Anode sl e 14  Common Anode
(635) TYP (.635) l—TY?.
(4.826) (4.826)
{«——.400 (10.16)——m| {e—— 400 (10.16)—3»
MAX MAX
Pin MAN3630A 030 TYP Pin MAN3640A
ﬂ /1\‘/ 1503810 1 Anode C, D (762) 1 Anode F
' 2 No Pin ’] ° 2 Anode G
r 3 AnodeC,D 3 NoPin
| 4  No Pin 4  Common Cathode
1553:502 ) 5 NoPin 5 20 Pin
b - 6 No Pin — 00TYP 6 node E
oﬂ AZ] T 7 Cathode D r :ﬁ IZ) 7 AnodeD
— ¢ 300 8 Cathode C 300 TYP —U— 8 AnodeC
o HB o2 9 NC ea) |t o Andepp
ol |+ 10  Cathode B =& || 10 No Pin
oP 11 Cathode A T 11 No Pin
i 12  No Pin (5225;8) opP 12  Common Cathode
] 13  No Pin ) 13 Anode B
14  Anode A, B p— 14 Anode A
.OzgsTE:P ;VQ'I:
e A000160) ( (4.826)
f~—— .400 (10.16)——3m]
MAX
Electrical and Radiant Characteristics T = 25°C
Symbol Characteristics Min Typ Max Units Test Conditions
VE Forward Voltage/Segment or Decimal Point 2.5 Vv I =20 mA
Ir Reverse Current/Segment or Decimal Point 100 uA VR=56.0A
lo Axial Luminous Intensity, Each Segment 510 ucd I = 10 mA
lo D.P. and Segment C, D of MAN3630A 265 ucd I = 10 mA
Alg Intensity Matching, Segment-to-Segment +33 % I =20 mA
Intensity Matching Within One Intensity Class +20 % I = 20 mA
)\Rk Peak Wavelength 630 nm
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Typical Electrical MAN3610A, MAN3620A
Characteristic Curves MAN3630A, MAN3640A

Forward Current vs Forward Voltage Luminous Intensity vs Forward Current
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Package Outlines
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MAN3610A, MAN3620A
MAN3630A, MAN3640A

MAN3620A
030 TYP
0730 (1.849)
/’l o (762) 0720 (1.824)

-
By

(7.620) oP T

Slle=
|
220 .750(19.050)
(5.588) ,fux )
¥
—
025 TYP 190
(.635) TYP-
(4.826)
e .400 (10.16)—m{
MAX
210 (5.320)
190 (4.813)
020
(508)
1145 (3.673) !
MIN
300
L—a szm_"
MAN3640A
030 TYP
10730 (1,849
(762) 0720 1‘.824:
’j 10 I
™
/ T
030 TYP 020

T L——Z/ " (762) (508)
300 TYP — ._L

A _ +
17:12: [ ﬁé— T T
}.

220 opP .750 (19.050)
(5.588) MAX -
100
(2.540)
025 TYP 190 e
(635) - TYP-

(4.826)
e— 400 (10.16)—n]
MAX

210(5.320)
190 (4.813)

(:508)
145 (3.673) !
MIN

ﬁ—‘;?g;,—-l

Notes
All dimensions in inches bold and millimeters (parentheses).
Total intensity divided by number of segments.

MAN3630A

150 (3.810)
10°

0730 (1.849)
0720 (1.824)

r

380
9.652)

e
/N

]

oP

750 (19.050)
MAX

1400 (10.160)
[ max ™

+210(5.320)
190 (4.813)

020
j :: (508)
745 (3673)!

MIN

N

1
(508)
s
T
1
({%\
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Orange Super GaAsP
0.56-Inch Dual-Digit
7-Segment LED Display

Optoelectronic Products

MANG6610
MAN6640

General Description
The MAN66 10 and MAN6640 are high-performance

orange Super GaAsP 7-Segment dual-digit LED dis-
plays with right-hand decimal points.

High Brightness and High Contrast

Low Power Consumption )

Solid State Reliability

IC Compatible

Wide Angle Viewing

Standard Double-DIP Pin Configuratio

Low Forward Voltage

MANG66 10— Common Anode,
Decimal Points

MAN6640—Common Cathode

Decimal Points

Absolute Maximum Ratings

Maximum Temperature

Operating Temperature
Storage Temperature

—40°C to +85°C
—40°C to +85°C

Pin Temperature (Soldering, 5s) 260°C

Maximum Power Dissipation
Total Dissipation at Ty = 26°C 1200 mW

Derate Linearly from 50°C

—-17.1 mW/°C

Maximum Voitage and Currents
VR Reverse Voltage/Segment

or Decimal Point 6.0V
Ir Average Forward

dc Current Total 480 mA
Per Segment
or Decimal Point 30 mA

Package Outline

Al

fo- 20(508)

Notes

TTTTTTT

——I |-—.1no(2.540) L
>l 010(254)

(1.270)

155 (3.837)

1

800 (15.240)——]

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

Electrical and Radiant Characteristics T = 25°C Per Digit

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage/Segment or Decimal Point 2.0 2.5 v Ig =20 mA
Ir Reverse Current/Segment or Decimal Point 100 uA VR=30V
Alg Axial Luminous Intensity/ Segment 510 ucd IF=10mA
lo Intensity Matching, Segment-to-Segment +33 % IF =10 mA
Apk Peak Wavelength 630 nm I =20 mA
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Pin Connections | MANG6610
MANG6640

)
5

MAN6610

Cathode E, Digit 1
Cathode D, Digit 1
Cathode C, Digit 1
Cathode DP, Digit 1
Cathode E, Digit 2
Cathode D, Digit 2

Pin Connections
Cathode G, Digit 2
Cathode C, Digit 2

A A

——/N —]

F B F A

G G

O

C E [o]

D D Cathode DP, Digit 2
——JO U—3lo 10 Cathode B, Digit 2
.4 DP DP 11 Cathode A, Digit 2
12 Cathode F, Digit 2

©CONOOAWN =

PIN#1 13 Anode, Digit 2
P'N@ PIN#9 14  Anode, Digit 1
‘E: 156  Cathode B, Digit 1
[n ¥ f e f e e | e DE 16 Cathode A, Digit 1

17 Cathode G, Digit 1
18  Cathode F, Digit 1

2
5

MANG6640
Anode E, Digit 1
Anode D, Digit 1
Anode C, Digit 1
Anode DP, Digit 1
Anode E, Digit 2
Anode D, Digit 2
Anode G, Digit 2
Anode C, Digit 2
Anode DP, Digit 2
10  Anode B, Digit 2
11 Anode A, Digit 2
12  Anode F, Digit 2
13 Cathode, Digit 2
14 Cathode, Digit 1
15  Anode B, Digit 1
16  Anode A, Digit 1
17  Anode G, Digit 1
18 Anode F, Digit 1

GDDEZECJEEF

Ve
PIN#10

OCONOONDWN =



Typical Electrical

Characteristic Curves
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MANG6610
MANG6640

Forward Current vs Forward Voltage
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Red GaAsP 0.56-Inch
Dual-Digit 7-Segment
LED Display

Optoelectronic Products

MAN6710
MANG6740

General Description

MANG67 10 and MAN6740 are high-performance red
GaAsP 7-segment dual-digit LED displays with right-
hand decimal points.

Low Current Requirements— Typically
8 mA/Segment

Low Forward Voltage—Vg = 1.7 V

Standard Double-DIP Pin Configuration

Stackable on 0.5-Inch Centers

Maximized Contrast Ratio

Wide Viewing Angle

MAN67 10— Common Anode, Right-Hand
Decimal Points

MAN6740—Common Cathode, Right-Hand
Decimal Points

Absolute Maximum Ratings

Maximum Temperature and Humidity

Operating Temperature —40°C to +85°C
Storage Temperature —40°C to +85°C
Pin Temperature (Soldering, 5s) 260°C

Relative Humidity at 65°C 98%

Maximum Voltage and Current

VR Reverse Volitage 6.0V

Ig Average Forward Current/
Segment or Decimal Point 30 mA
Derate from 25°C Ambient

Temperature/Segment 1.0mw/°C
lok  Peak Current/Segment or

Decimal Point

(100 us pulse)

1000 pps, Tp = 25°C 200 mA

Electrical and Radiant Characteristics Tp = 25°C

Package Outline

[
|

!
[ —
560 750
(14.224) *(19.050)
O ]|

! .

|——.m (12.7m)—-| J o8 1576
—

|
ME. T
i
AT S o
fa—— 200 (15 240)——]

Note
All dimensions in inches bold and millimeters (parentheses)

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.5 1.7 2.0 v I =20 mA
IR Reverse Current 100 uA VR=5.0V
Alg Axial Luminous Intensity,
Each Segment 125 250 ucd I =10 mA
lo Intensity Matching,
Segment-to-Segment +33 % Ig= 10 mA
)‘pk Peak Wavelength 665 nm I =20 mA
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Pin Connections MANG6710
Typical Electrical MANG6740
Characteristic Curves

Pin Assignment MAN6710
Pin Assignment Pin. Assignment
1 E Cathode Digit 1 10 B Cathode Digit 2
L___l 2 D Cathode Digit 1 11 A Cathode Digit 2
3 C Cathode Digit 1 12 F Cathode Digit 2
4 DP Cathode Digit 1 13 Digit 2 Anode
5 E Cathode Digit 2 14 Digit 1 Anode
6 D Cathode Digit2 15 B Cathode Digit 1
E c E 7 G Cathode Digit2 16 A Cathode Digit 1
8 C Cathode Digit2 17 G Cathode Digit 1
l: DP 8 9 DP Cathode Digit 2 18 F Cathode Digit 1
MANG6740
PIN#1 Pin Assignment Pin Assignment
P'N(‘ PIN #9 1 E Anode Digit 1 10 B Anode Digit 2
2 D Anode Digit 1 11 A Anode Digit 2
ooooocd CIE 3 C Anode Digit 1 12 F Anode Digit 2
4 DP Anode Digit 1 13 Digit 2 Cathode
5 E Anode Digit 2 14 Digit 1 Cathode
6 D Anode Digit 2 15 B Anode Digit 1
7 G Anode Digit 2 16 A Anode Digit 1
8 C Anode Digit 2 17 G Anode Digit 1
9 DP Anode Digit 2 18 F Anode Digit 1
cooooosaa0r

PIN#10
Maximum Average Current Rating
Forward Current vs Forward Voltage vs Ambient Temperature
50 25
S N
-
0 ;: 20 A
1 Q
- w
k4 7]
g 30 & s
[ 3 a
3 s N\
Q w
4 3 \
; 20 g 10 N
[ 4
o o
'Y @<
w 10 g 50
- <
2
o L o
[ 04 os 1.2 1.6 20 o 20 40 60 80 100
Vg - FORWARD VOLTAGE - V TA AMBIENT TEMPERATURE C
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Typical Electrical
Characteristic Curves
(Cont’d)

MANG67 10
MANG6740

Angular Distribution of Luminous Intensity

N
f 80 \
AN
£ ol |\
b
2
o
z
3 4
3
w
é 20 \\
g AV
00 30 60 %0

8 - VIEWING ANGLE - DEGREES

Relative Luminous Efficiency (mcd per mA)
vs Peak Current per Segment

100

S~~~

80

60

40

20

RELATIVE LUMINOUS EFFICIENCY %

[

o 50 100 150 200 250
Ir FORWARD CURRENT (PULSED) mA

Average Luminous Intensity
vs Average Forward Current

500
>
E
2]
&
5 400 /,
Y
3% /
2 300
2?‘
EF
s
gﬁ 200
c® /
SE
e //
100
g /
<
°

°

0 3 10 15 20 25

IF(AVG) - AVERAGE FORWARD CURRENT
PER SEGMENT - mA

Relative Luminous Intensity
vs Junction Temperature

200

N

-

00 AN

RELATIVE LUMINOUS INTENSITY %

-20 80

o 20 40 60
Ty JUNCTION TEMPERATURE - °C



3-42

High Efficiency Red Super 5082-7650
GaAsP .43-Inch 7-Segment 5082-7651
Numeric LED Displays 5082-7653

Optoelectronic Products

General Description : Package Outline

The 5082-7650, 5082-7651 and 5082-7653 are high

efficiency red Super GaAsP 7-segment displays with 7 e

0.43-inch character height. o800 52""1 "40.(1.016)
%TL%——

Low Current Operation == .020(508)

Wide Viewing Angle

Easy Mounting on PC Board or Sockets

.3-inch (7.62 mm) DIP pins on .1-inch (2.54®m
Centers

Intensity Code Marking for Uniform Di

430 750 = .010
(10.922)  (19.050 = 254)

\ [ —
BT =
"25—‘t—) o l:P—o

600 (15.240)

IC Compatible I 100 (2540)
5082-7650—Common Anode 200 (5.080)
Decimal Point 250(6:350)
5082-7651—Common Anode, ht-Hand
Decimal Point "%
5082-7653—Common Cathode, Right-Hand
Decimal Point 250(6.350)
JGOA:?NWT
Absolute Maximum Ratings B e o025
Maximum Temperature and Humidity e
Operating Temperature —40°C to +85°C
Storage Temperature —-40°C to +85°C Notes
Pin Temperature, Soldering, 3 s All dimensions in inches bold and millimeters (parentheses)
(See Note) 260°C Tolerance unless specified = +.015 (+.381)

Maximum Power Dissipation
Total Dissipation at Ty = 25°C/

Segment or Decimal Point 50 mW
Derate Linearly from
25°C/Segment 0.83mW/°C

Maximum Voltage and Currents
VR Reverse Voltage/
Segment or Decimal Point 6.0V
IF Average Forward dc
Current/Segment or
Decimal Point Ty = 256°C 20 mA
lpk  Peak Forward Current/
Segment or Decimal Point
Ta = 25°C 60 mA

Note

1/16-inch (1.59 mm) below seating plane. Clean only in water,
isopropanol, ethanol, Freon TF or TE (or equivalent) and Genesolv DI-15
or DE-15 (or equivalent).



Pin Connections
Typical Electrical
Characteristic
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5082-7650
5082-7651
5082-7653

Pin Connections

Pin Assignments

1| 1 i fe 1| Al ] Pin 5082-7650 5082-7651 5082-7653
— | — 1 Cathode A Cathode A Anode A
2 F: A :z ; F: o 2 Cathode F Cathode F Anode F
8 G 3 An Anode Cathode
4 i 4 {— n 4 No Pin No Pin No Pin
5| g Icfwo 5| g Ic)ro 5 No Pin No Pin No Pin
s| Li—l/i s| L/l |o 6  Cathode DP NC NC
71°1 © I 711 ° IO s 7  Cathode E Cathode E Anode E
8 Cathode D Cathode D Anode D
9 NC Catode DP Anode DP
10 Cathode C Cathode C Anode C
5082-7650 5082-7651 11 Cathode G Cathode G Anode G
5082-7653 12  No Pin No Pin No Pin
13 Cathode B Cathode B Anode B
14 Anode Anode Cathode
Electrical and Radiant Characteristics T = 26°C
Symbol Characteristic Min Typ Max Units Test Conditions
ly Luminous Intensity / Segment 135 300 ucd I =5mA
1720 ucd IF = 20 mA
Apk Peak Wavelength 635 nm
\):: Forward Voltage/Segment or Decimal Point 1.7 Vv I =5 mA
2.0 25 v IF=20mA
Ir Reverse Current/ Segment or Decimal Point 10 uA VR=6V
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Typical Electrical
Characteristic Curves

5082-7650
5082-7651
5082-7653

Emission Spectrum
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Red GaAsP 0.43-Inch
7-Segment Numeric
LED Displays

Optoelectronic Products

5082-7750
5082-7751
5082-7760

General Description Package Outline

The 5082-7750, 5082-7751 and 5082-7760 are red

GaAsP 7-segment LED displays with a 0.43-inch char-
acter height. These displays are designed for viewing
distances up to 20 feet and provide a high contrast
and a wide viewing angle.

Wide Viewing Angle
High Contrast
IC Compatible
Easy Mounting on PC Board or Socke
.3-inch (7.62 mm) DIP pins on .1-inc

] | I
ﬁ 430 750 - .010

(10922) (19.050 " 254)

Centers
Intensity Code Marking for Un
5082-7750—Common Anode, L
Decimal Point -

500 (12 700)

MAX

> -
10
060 (1 524)
.040 (1.016)

=
[ =

SN N

o =
TT

[== ' .020(508)

[ =

600 (15.240)

200 (5 080)
250 (6 350}

|

5082-7751—Common Anode, Right-Hand
Decimal Point
5082-7760—Common Cathode, Right-Hand

:250 (6 350)

Decimal Point 160 4 oea;t
MIN

{010 (254

Absolute Maximum Ratings 300 (7 620)

Maximum Temperature and Humidity
Operating Temperature —40°C to +85°C Notes

-100 (2.540)

Storage Temperature —40°C to +85°C All dimensions in inches bold and millimeters (parentheses)

Pin Temperature (Soldering, 3 s) 260°C
(Note)

Maximum Power Dissipation
Total Dissipation at Tp = 25°C/

Segment or Decimal Point 50 mW
Derate Linearly from 25°C/ 0.42 mA/°C
Segment

Maximum Voltage and Currents
VR Reverse Voltage/Segment

or Decimal Point 6.0V
Ig Average Forward dc

Current/ Segment or

Decimal Point at Ty = 26°C 25 mA
lpk  Peak Forward Current/

Segment or Decimal Point

at Ty = 26°C 150 mA

Note

1/16-inch (1.59 mm) below seating plane. Clean only in water,
isopropanol, ethanol, Freon TF or TE (or equivalent) and Genesolv DI-
15 or DE- 15 (or equivalent).

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

5082-7750
5082-7751
5082-7760

Pin Connections

Pin Assignments

1|1 Al e 1 R Pin 5082-7750 5082-7751 5082-7760
1 Cathode A Cathode A Anode A
2 F“ e N F' ] A b 2 Cathode F Cathode F Anode F
3[Rl & 2 3 Flf [ o 12 3  Anode Anode Cathode
4 T, LU { — 1 4  No Pin No Pin No Pin
5| g Icjro s|e Ic]o 5 No Pin No Pin No Pin
6 [ E] 6 9 6  Cathode DP NC NC
.1o] [— i I‘? :o : 7  Cathode E Cathode E Anode E
8 Cathode D Cathode D Anode D
9 NC Cathode DP Anode DP
10 Cathode C Cathode C Anode C
5082-7750 5082-7751 11 Cathode G Cathode G Anode G
5082-7760 12  No Pin No Pin No Pin
13  Cathode B Cathode B Anode B
14  Anode Anode Cathode
Electrical and Radiant Characteristics Tp = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
ly Luminous Intensity / Segment (Digit Average) | 150 400 ucd I =20 mA
Apk Peak Wavelength 655 nm I =20 mA
\}:: Forward Voltage/Segment or Decimal Point 1.6 2.0 Vv I = 20 mA
Ir Reverse Current/Segment or Decimal Point 10 uA VR=6V




Typical Electrical
Characteristic Curves
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5082-7750
5082-7751
5082-7760

Forward Current vs Forward Voltage
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Emitter And Sensor
Matched Pair Arrays

Optoelectronic Products

FPA100
FPA101
FPA102

General Description

The FPA100, FPA101 and FPA102 are source/sensor
arrays each of which consists of a set of two modules:
one, an array of infrared emitters, and two, an array of
infrared sensors.

The source module consists of an array of GaAs
infrared-emitting diodes. When forward biased, these
diodes emit an intense narrow band of infrared (non-
visible) radiation at a wavelength of 900 nm. The
sensor modules consist of an array of npn
phototransistors which are sensitive to visible as well
as infrared radiation (400 to 1100 nm). They are most
sensitive to infrared radiation; therefore, the source
module’s emission wavelength is very nearly perfect
for maximum coupling efficiency. The source and
sensor modules of each set are identical in construc-
tion; when the modules are placed facing one another,
each infrared emitting diode has a photo-transistor
directly opposite it.

The FPA100 has nine source/sensor pairs in a single
line on 0.100-inch centers, matching the format of
standard-punched paper tape. The FPA101 has 12
source/sensor pairs in a single line on 0.250-inch
centers, matching the row spacing of standard tab
cards. The FPA102 has 10 source/sensor pairs in a
single line on 0.087-inch centers, matching the column
spacing of standard tab cards.

Reduces Mechanical Design And Packaging
Problems

Low Temperature Coefficient

Designed For Reading Punched Cards And
Punched Tapes With The Sensor

Outputs Operable Directly Into Standard Digital ICs

Applications: Transmissible Reading Shaft
Encoding and Multi-Channel Optical Coupling

Absolute Maximum Ratings

Maximum Temperatures and Humidity

Storage Temperature —40°C to +100°C
Operating Temperature —40°C to +100°C
Pin Temperature (Soldering, 10 s) 260°C

Relative Humidity at 65°C 85%

Maximum Power Dissipation (Note 1)
Total Dissipation at Ty = 25°C for

Source Array 110 mW/cell
Derate Linearly from 25°C 1.47 mW/°C
Total Dissipation at T = 25°C for
Sensor Array 167 mW/cell
Derate Linearly from 25°C 2.22mW/°C
Maximum Voltage and Currents
Source Array
Ig Forward dc Current/Cell 75 mA
VR Reverse Voltage 3.0V
Sensor Array
Vce(sus) Collector-to-Emitter
Sustaining Voltage
(Note 2) 12V
Ic Collector Current 25 mA
Package Outline
FPA100
055 (1.397) — 023 :}ﬁggg); NOTE 2
v°5°(1-17j)‘ ——l L—.ws(z‘eznvp
L1
e
wosloon | 8
.095 (2.413) p
NOTE 2 )
TE DOT
WH'N ote 1 () .900 (22.860)
A oog(gggcs) PITCH
TOL. NON-CUMULATIVE Plélc\)SJvIC
o j
.205 (5.207) i .230 (5.842)
+190 (4.826) | . FLAT WITH SEATING
125 PLANE WITHIN .010
(3.175) ‘ (.254)
H SEATING PLANE
.300 (‘7.620) !
MIN
.018
;:) (0.457)
o652 DA

Notes

1. Emitter terminal side of phototransistor (sensor array) or anode
terminal side of diode (source array) defined by white dot.

2. The center of each element is aligned to +.010 along the length and
+.005 across the width.

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

4. Tolerance unless specified = +0.15 (0.381).

5. Other packages following.
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Typical Electrical FPA100
Characteristics FPA101

FPA102

Electrical Characteristics—Source Array Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vg Forward Voltage 1.25 1.50 \' Ir = 50.mA
BVR Reverse Breakdown Voltage 3.0 6.0 Vv Ir = 100 A

Sensor Array

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Sustaining Voltage (Notes 2 and 3) 12 20 v Ic = 1.0 mA,
C pulsed
BVEco Emitter-to-Collector Breakdown
Voltage (Note 2) 5.0 v lgec = 100 pA
VCE(sat) Saturation Voltage (Note 4) 04 - \" Ic=4mA,
H= 10 mW/cm?
(GaAs)
IcEO Collector Dark Current (Note 2) 10 100 nA Vce=5.0V,
H=<0.1uW/cm2
IcE() Photo Current (Note 4) 45 mA Vce =5.0V,
H= 1.0 mW/cm?
(GaAs)
Combination Source/Sensor Array
Symbol Characteristic Min Typ Max Units Test Conditions
lout Output Current 4.5 9.0 13.5 mA iy = 50 mA,
d = .050-inch,
Vce=5.0V
louT(min) | Matching Factor 05 |065 |y = 50 mA,
louT(max) d = .050-inch
Vce=560V
VCE(sat) Saturation Voltage 0.4 0.7 v Iin = 50 mA,
d = .050-inch,
lout = 3.7 mA
t Light Current Fall Time (Note 5) 40 us IiIn = 50 mA,
d = .050-inch
tg Light current Rise Time (Note 5) 40 us Iin = 50 mA,
d = .050-inch
Notes
1. These are steady-state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.
2. Measured with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 0.1 micron to 1.5 microns.
3. Rating refers to a high current point where collector-to-emitter voltage is lowest.
4. Measured at an irradiance of 5.0 mW/cm? as emitted from a gallium arsenide diode.
5

. Rise time is defined as the time required for g to rise from 10% to 90% of the peak value. Fall time is defined as the time required for Icg to decrease

from 90% to 10% of the peak value.
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Typical Electrical FPA100
Characteristic Curves FPA101
FPA102

Forward Current vs Forward Voltage (dc) Maximum Pp vs Ambient Temperature
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Typical Electrical
Characteristic Curves
Typical Circuits

FPA100
FPA101
FPA102

Relative Output vs Ambient Temperature
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-
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95
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85

RELATIVE OUTPUT CURRENT — %lgyt

80
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Ta — AMBIENT TEMPERATURE — °C

vce

R PULL UP (OPTIONAL)

out
T2L 7400, 9000 SERIES

SOURCE DTL 9000 SERIES

RumiT

= SENSOR

T2L 7400, 9000 SERIES

SOURCE DTL 9000 SERIES

= SENSOR

vee
+ SENSOR
E > s
out
SOURCE - RumiT 5000 T2, DTL

For a “hole” condition, point A for all sensors will be less than 0.8 V. For
a “no hole” condition (where signal due to tape transmission is < 15%
of “hole”), point A will be greater than 2.0 V. These are the worst case
conditions required to switch this type of logic.

Output Current vs Collector Voltage
10

/ 50 mA
€ /
E 8
|
e 40 mA
2z
&
£ 6
2
o
5 30 mA — —
- 1
2 . A
3 |
‘l’ 20 mA
5 |
3 2 +—
° N =10 mA
. AR
) 1 2 3 a s

VCE — COLLECTOR VOLTAGE — V

Source Circuits

D1 D2 D3 Dn
: B
Note

Use where Vgyppy > 1.5 n and transmission < 20%.

+ -———--
RL2 Rtn
\ \/ D2 Dn

Note

Use where Vgypp1y < 1.5 n and transmission < 20%. Rows must con-
tain equal number of diodes.

Note
Use where Vgupoiy < 1.5 n and transmission > 20%. R may be
adjusted so outputs of sensors are perfectly matched.
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Typical Circuits (Cont’ d)
Package Outlines

FPA100
FPA101
FPA102

Package Outlines

FPA101
.052 (1.308)
1049 (1232) ig?zs’l
—_— .—i - i‘ R
T THY
1 ® 132 (3.352)
-103 (2.616) C 118 (2.997)
‘097 (2.464) | |() 247 6528
O] 243 6.172)
Q|| noe?
12 UNITS ®
250 (6.350) PITCH 3.0
& muLaTive | |(3) (76.200)
WHITE ® PLASTIC
pot | ||| sopy
Note® ||
321 25 125
e T ‘75’ FLAT WITH SEATING
.385 (9.779) [l PLANE WITHIN .010
3759525 T | (.254)
T 30076200 | ||| SEATING PLANE
] 225 (5.715)
. 018457
=" "pia
Notes

1. Emitter terminal side of phototransistor (sensor array) or anode
terminal side of diode (source array) defined by white dot.
2. Leads alternate from emitter to collector (sensor) or anode to cath-
ode (source), beginning from this end of the package.
. All dimensions in inches bold and millimeters (parentheses).
. Tolerance unless specified = +0.15 (0.381).

S w

FPA102
.057 (1.448)
.043 (1.092
.047 (1.194) -l o e 2
.042 (1 067) _4 | 103 (2.616)
] i .097 (2.464)
e ——'——L o-[i] °
.092 2.337) +
.082 (2.083)
10 UNITS NOTE 2
@.087 (2.210) PITCH .86
TOL. NON-CUMULATIVE A (22.022)
WHITE
DOT
NOTE 1 PLASTIC
BODY
[ <
245
he 223)
FLAT WITH SEATING
PLANE WITHIN .010 (.254) )
.215 (5.461)
.20 (5.080)
Lr ¥
SEATING PLANE
.300 (7.620)
MIN

S
JL_ .01%'(‘457)

Notes

1. Emitter terminal side of phototransistor (sensor array) or anode

terminal side of diode (source array) defined by white dot.

. The center of each element is aligned to +.010 along the length and

+.005 across the width.

2
3. Ali dimensions in inches bold and millimeters (parentheses).
4

. Tolerance uniess specified = +0.15 (0.381).
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Light Reflection
Emitter /Sensor Array

Optoelectronic Products

FPA103, FPA104
FPA105, FPA106
FPA107, FPA108

General Description )

The FPA103/104/105/106/ 107/ 108 consists of a
GaAs infrared-emitting diode and a silicon npn
phototransistor. The axial radiant intensity of the
diode and the axial response of the phototransistor
are perpendicular to the face of the device; therefore,
the phototransistor responds to radiation emitted from
the diode only when a reflective object or surface is in
the field of view of the phototransistor.

The diode used in the FPA103/104/105/106/ 107/
108 is similar to Fairchild’s FPE104 GaAs infrared-
emitting diode. It emits an intense, narrow band of
radiation, peaking at approximately 900 nm (non-
visible) when forward biased. The phototransistor
used in this device is sensitive to radiation over the
wavelength range of 400 to 1100 nm.

The FPA106/107/108 is electrically equivalent to the
FPA103/ 104/ 105 respectively, with the addition of an
infrared filter to prevent visible light from entering the
phototransistor.

Reduces Mechanical Design and Packaging
Problems

High Sensitivity

Excellent Stability

Low Temperature Coefficient

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —40°C to +100°C
Operating Temperature —40°C to +100°C
Pin Temperature (Soldering, 10 8) 260°C

Relative Humidity at 65°C 85%
Input Diode
Ir Forward dc Current 75 mA
VR Reverse Voltage 3.0V
Power Dissipation at
Ta = 25°C 110 mW

Derate Linearly from 25°C 1.47 mW/°C

Output Transistor

Ic Collector dc Current 25 mA
Vce Collector-to-Emitter
Volitage 12V
Power Dissipation at
Ta = 25°C 167 mW

Derate Linearly from 256°C 2.22 mW/°C

Package Outline

PLASTIC BODY —_ _—SOURCE

< .090 (2.286)

TN 084 (2.134)
195 N }'/__{__ﬂ_{_ 1

(4.953)
& [ﬂ\c —-
,O\ . 050 (1.270)
WHITE DOT l 036 (0.914)
NOTE 1 by SENSOR
.057 (1.448) _’l L l
.043 (1.092) .103 (2.616)
=" 097 (2.464)
FLAT WITH SEATING
PLANE WITHIN .010 (.254)
.195 (4.953)
.180 (4.572)
1 |
SEATING PLANE | |
1 1
[ I .300 (7.620)
, : MIN

J L 018 (.457)
! DIA
Notes

1. White dot defines collector of phototransistor. Read pinout
clockwise, top view: collector, source cathode, source anode,
emitter.

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

3. Tolerance unless specified = +.015 (0.381)

Connection Diagram

(Top View)
CATHODE ° ° ANODE
COLLECTOR O\. L4 EMITTER
WHITE DOT /
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Typical Electrical FPA103, FPA104
Characteristics FPA105, FPA106
FPA107, FPA108

Electrical Characteristics—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.25 1.5 v Ig = 560 mA
BVR Reverse Breakdown Voltage 3.0 6.0 v IR = 100uA

Electrical Characteristics —Output Transistor Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions -
VCEO(sus) | Sustaining Voltage (Note 2) 12 20 \ Ic = 1.0 mA,

pulsed
BVeco Emitter-to-Collector Breakdown 5.0 v lgc = 100 A

Voltage (Note 2)

Electrical Characteristics— Combination Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Ic Photo Current Ig = 50 mA,
Vce=5.0V
(GaAs Source, Note 1) d = 0.40-inch
103-106 20 80 RA
104-107 60 180 nA
105-108 80 160 nA
Iceo Collector Dark Current (Note 2) 10 100 nA Ir = 50 mA,
Vee=5.0V,"

Non-reflecting
external surface

VCE(sat) Saturation Voltage (Note 1) 0.3 0.7 v Ig = 50 mA,
: Ic = 5.0 A,
d = 0.40-inch
tr&tg Rise & Fall Time (Note 3) 100 us Ic = 80 uA,
Ve =50V,
RL = 1 k@
Notes
1. Photocurrent is that obtained from a 4.0-inch X 4.0-inch 90% white surface placed at a distance of 0.40-inch from the face of the device. For test
purp , an E: Kodak tral white test card with 90% diffuse reflectance was employed.

2. M d with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 0.1 micron to 1.5 microns.

3. Rise time is defined as the time required for Icg to rise from 10% to 90% of the peak value. Fall time is defined as the time required for Icg to decrease
from 90% to 10% of the peak value.

4. White dot defines collector of phototransistor. Read pinout clockwise, top view: collector, source cathode, source anode, emitter.
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Typical Electrical FPA103, FPA104
Characteristic Curves FPA105, FPA106
FPA107, FPA108

Output Current vs Input Current Output Current vs Device To Card Spacing
200 20
IF 50 mA
D =0.40" 10 ¥CE zggv
I Ta=25°C -25-C —
< A 4 ,\ A
I 150 E 05 N
L VCE-= 10V .! : X
E A 2
3 / £ N 4.0" x 4.0” WHITE CARD
© 100 /| 3 \\ 90% REFLECTANCE -
t
5 Vg 5.0 V = 0.1
2 74 2 N
D =
° 3008
o 50 - / |
- [3)
/ k-
4 -
0 0.01
0 30 60 90 o 0.2 0.4 0.6 08 10
Ig - INPUT CURRENT - mA D -~ DEVICE TO CARD SPACING - INCHES

Spectral Characteristics

100
90

- |

£ g \

w rPatos ) \

@ 70|-FPAT04

3 FPA10! / I \

% 60

g |

€ 50

s [

£ 40 / \

@
30

e . FPUOB‘ ;
20 FPA107

FPA108

10 | \
oL [ [N

300 500 700 900 1100 1300
A WAVELENGTH nm

Interfacing Circuit

+5.0V +5.0V

2N5224

750

%DTL 930 Output



9-Element Phototransistor
Tape Reader Array

Optoelectronic Products
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FPA700
FPA700A

General Description

The FPA700 and FPA700A are 9-element npn Planar
phototransistor arrays with exceptionally stable
characteristics and high illumination sensitivity. Each
transistor is electrically isolated and mounted on 100
mil centers. The case is a plastic compound with
transparent resin encapsulation which exhibits stable
characteristics under high humidity conditions.

High llilumination Sensitivity

Exhibits Stable Characteristics Under High
Humidity

Especially Designed for Punched or Marked Card
Reading and Optical Encoder Applications

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —40°C to +100°C
Operating Temperature —40°C to +85°C
Pin Temperature (Soldering, 10 8) 260°C

Relative Humidity at 65°C 85%
Maximum Power Dissipation

Total Dissipation at Tc = 26°C 200 mW
Derate Linearly from 25°C 3.33 mW/°C
Total Dissipation at T = 25°C 133 mW
Derate Linearly from 25°C 222 mW/°C

Maximum Voltages and Currents (Note 1)
VCE(sus) Collector-to-Emitter

Sustaining Voltage 20V
Ic Collector Current 25 mA

Package Outline

| L_4057 (1.448) | ore o

.056 (1.397) . 1*".043 (1.092)
050 (12700 _,| { I« 103 262 TYP
N 1]
|.1os (2.667)
.095 (2.413)
NOTE 2
WHITE DOT .900 (22.860)
| NOTE 1
9 UNITS
.100 (2.540) PITCH
TOL. NON-CUMULATIVE PLASTIC
i BODY
1
.205 (5.207) % .230 (5.842)
-190 (4.826 ! FLAT WITH SEATING
—*_ 125 PLANE WITHIN .010
(3.175) (:254)
N ! SEATING PLANE
[) [
.300 (7.620) !
MIN
i
LT
(0.457)
.380
T (9.652) pia

Notes
1. Emitter terminal side of phototransistor (sensor array) or anode
terminal side of diode (source array) defined by white dot.
2. The center of each element is aligned to +.010 along the length and
+.005 across the width.
. All dimensions in inches bold and millimeters (parentheses).
. Tolerance unless specified = +0.15 (0.381).

W
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Typical Electrical FPA700
Characteristics FPA700A

Electrical Characteristics T = 25°C:

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage
(Note 2) 20 35 \" Ilc = 1.0mA
BVeco Emitter-to-Collector Breakdown Voltage
(Note 2) 7.0 v lgc = 100 pA
VCE(sat) Collector-to Emitter Saturation Voltage 0.16 0.33 v Ic = 500 uA,
H = 20 mW/cm?
Iceo Collector Dark Current/Cell (Note 2) 4.0 100 nA Vce=50V
Iceqt) Photo Current, Tungsten Source (Note 3) 200 750 HA Vcg=5.0V,
H =5 mW/cm?
Icean Photo Current, Tungsten Source (Note 3) 1.75 mA Vce=5.0V,
’ H = 10 mW/cm?
Iceqt) Photo Current, GaAs Source (Note 4) 2.25 mA Vce=5.0V,
H =5 mW/cm?
t, Light Current Rise Time (Note 6) 4.0 us GaAs,
Ic=2.0mA
ts Light Current Fall Time (Note 6) 4.0 us R = 100 ,
Ve =5.0V
Smin/Smax | Matching Factor (Notes 3 and 5)
FPA700 0.5 0.65 1.0 Vce=5.0V,
H = mW/cm?
FPA700A 075 |0.85 |1.0 Vce=5.0V,
‘ H = mW/cm?

Notes

1.
2.
3.

o0h

o~

These are steady-state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.

Measured with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 0.1 micron to 1.5 microns.

Measured at noted irradiance as emitted from a tungsten lamp at a color temperature of 2854°K. The effective photosensitive areas is (0.8 mm2).
Humii (in | /t2) = irradi H (in mW/cm?) X 20 at a color temperature of 2854°K.

. Measured at an irradiance of 5.0 mW/cm? as emitted from a gallium arsenide diode.
. Matching factor is the ratio of minimum sensitivity to maximum sensitivity of any two cells.
- Rise time is defined as the time required for Icg to rise from 10% to 90% of the peak value. Fall time is defined as the time required for Ig to decrease

from 90% to 10% of the peak value.

. The center of each element is aligned to +.010-inch along the length and +.005-inch across the width.
. Emitter-terminal side of phototransistor (sensor array) or anode-terminal side of diode (source array) defined by white dot.
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Typical Electrical FPA700
Characteristic Curves FPA700A

Photo Current Characteristics Photo Current vs Collector
10000 5 T |
e 25.0 TA = 26°C — |
A Tc = 2854°K |
< 1000 /,/ e i
q I
. «O A s 20.0
Z 100 < e 17.5
£ 3O E 3
s o, /| H 16.0
o . RoD% o
« r g 12.5
(=] .
5 L e 2 10.0
2" Ta= 25°C 2 75
A= .
to') L Te = 2854°K "I’ N - 5.0
0.1 >
k) 2 | H=25mW/cm
4 |
0.01 0
0.1 1.0 10 100 1000 o 5 10 15 20
ILLUMINATION — (fc) Vce — COLLECTOR VOLTAGE — V
Collector Dark Current vs Temperature Relative Spectral Response
10-4 120
-5
< 10 100
ro L *
‘ s 7N
w 80
g 10-7 // § / \
8 57 5 / \
w P x 60
2 10-8 4 w A
s %) > 7
< e % 40
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I 3
L 1010 pd 20 \
/
1011 [
-20 (1] 20 40 60 80 100 300 500 700 900 1100 1300
TEMPERATURE —°C A —WAVELENGTH — nm
Rise and Fall Time vs Collector Current Angular Response
35 100 ]
30 Ta = 25°C
N L o /
o NN , /
N w
\ \\ 2 e
"
L PTNN g / \
u N~ | 10000 g /
£ 15 Y a0
N £
10 S~ 500 0—f 3
N N H / \
\ 20
3 f=—1-100 o
o o
0.1 1.0 10 -100 -60 -20 0 20 60 100

Ic — COLLECTOR CURRENT — mA ANGLE — DEGREES
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Typical Electrical FPA700
Characteristic Curves FPA700A
(Cont’d)

Switching Test Circuits

Turn-Off Delay Times o Turn-On Delay Times .

20 6

— .
- 1. PR I |
I 25 . EY
) / Vee=5.0V | Vec=5.0V
> / Ta = 26°C > TA= 256°C
2 20 - T a4 -
DL A
'S
"0,' 15 cz? 3
E |\
IR T2
. CTTIN
k-3 2 N
- 5 . 1
\\
° o 1 2 3 4 5 6 ° (] 2 4 6 8 10 12
Ic — INPUT CURRENT — mA Ic — INPUT CURRENT — mA
Rise And Fall Times Turn-On And Turn-Off Delay :
Vee=50V S
b o—>o——0 vour
| W O
H
- TTL 1/6-9016
ouTt - )
RL

SOURCE GaAS
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12-Element
Phototransistor
Card Reader Array

Optoelectronic Products

FPA710
FPA710A

General Description

The FPA710 and FPA710A are 12-element npn
Planar phototransistor arrays with exceptionally
stable characteristics and high illumination sensitivity.
Each transistor is electrically isolated and mounted on
250 mil centers. The case is a plastic compound with
transparent resin encapsulation that exhibits stable
characteristics under high humidity conditions.

High lilumination Sensitivity
Especially Designed For Punched Or Marked Card
Reading And Optical Encoder Applications

Absolute Maximum Ratings

Maximum Temperatures and Humidity

Storage Temperature —40°C to +100°C
Operating Temperature —40°C to +85°C
Pin Temperature (Soldering, 10 s) 260°C

Relative Humidity at 65°C 85%

Maximum Power Dissipation per Cell

Total Dissipation at Tc = 26°C 200 mW
Derate Linearly from 25°C 3.33mwW/°C
Total Dissipation at Ty = 25°C 133 mW
Derate Linearly from 256°C 2.22 mW/°C

Maximum Voltages and Currents (Note 1)
VcE(sus) Collector-to-Emitter

Sustaining Voltage
Ic Collector Current

20V
25 mA

Package Outline

.052 (1.308)

.375
.owj .232) (%25)&
R - —_L: ) _
7 -HY
T BOH—1 1323352
1103 (2.616) 1118 (2.997)
.097 (2.464) | |(4
.257 (6.528)
]| .243 (6.172)
|| NOTE 2
12 UNITS + |
.250 (6.350) PITCH 3.0
TOL. NON-CUMULATIVE + (7.?2)
: |
+ \\ I
WHITE PLASTIC |
poT || BODY
NOTE 1 || h

25
125
3.; 75) (3‘175)

)
! FLAT WITH SEATING
.385 (9.779) T—_L‘ ‘ PLANE WITHIN .010
.375 (9.525) ¢y T (.254)
f .300 (7.620) ‘ | TSEATING PLANE
MIN |
T
ﬂl | =225 (5715)

, .018 (.457)
~==""bia

Notes

1. Emitter terminal side of phototransistor (sensor array) or anode
terminal side of diode (source array) defined by white dot.

. The center of each element is aligned to +.010” along the length and
+.005" across the width.

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

. Tolerance unless specified = +0.15 (0.381).

. Other packages following.

N

[ )
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Typica

| Electrical

Characteristics

FPA710
FPA710A

Electrical Characteristics T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage Ic = 1.0 mA,
(Note 2) 20 35 v pulsed
BVEco | Emitter-to-Collector Breakdown Voltage
1 (Note 2) 7.0 v lgec = 100 uA
VCE(sat) Collector-to-Emitter Saturation Voltage 0.16 0.33 v Ic = 500 uA,
H = 20 mW/cm?
Iceo Coliector Dark Current (Note 2) 4.0 100 nA Ve =50V
Iceqy Photo Current, Tungsten Source (Note 3) 200 750 uA Vce =50V,
H=5mW/cm?
Icean Photo Current, Tungsten Source (Note 3) 1.75 mA Vce =50V,
H= 10 mW/cm?
Iceat) Photo Current, GaAs Source (Note 4) 2.25 mA Vce =50V,
H=5mW/cm?
t Light Current Rise Time (Note 6) 4.0 us GaAs,
t Light Current Fall Time (Note 6) 4.0 us Ic=2.0mA,
R = 100 Q,
Veg =560V
Smin/Smax | Matching Factor (Notes 3 and 5) :
FPA710 0.5 0.65 1.0 Vce =50V,
FPA710A 0.76 0.85 1.0 H=5 mW/cm?
Notos
. These are steady-state limits. The factory should be ¢ ited on involving p d or low duty cycle operation.

. Measured with radlahon flux intensity of less than 0.1 uW/cmZ over the spectrum from 0.1 micron to 1.5 microns.

2
3.\ ed at noted irradi

Itlumi (in 1

/t2) = irradi

4. Measured at an irradiance of 5.0 mW/cm? as emitted from a gallium arsenide diode.

5. Matching factor is the ratio of minimum sensitivity to maximum sensitivity of any two cells.

6. Rise time is defined as the time required for Icg to rise from 10% to 90% of the peak value. Fall time is defined as the time required for Igg to decrease
from 90% to 10% of peak value.

Photo Current Characteristics

10000

M
V]
<1000
| 0
H A
& 100 T
£ t\“\"/
o NV
e 1 7
5 V]
& 1
g 1o
] | Ta= 26°C
- 2854°
° Tc = 2854°K
0.1
L
0.01
0.1 1.0 10 100 1000

ILLUMINATION — (fc)

Photo Current vs Collector Voltage

s T 1
26.0 Ta = 26°C —
T = 2854°K

H . 225 ¢
I
- 20.0
2 17.5
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3
§ 15.0
« 12.5
g 2
8 10.0
u
3 7.5
") 1 5.0
o -
= -t H = 2.6mW/cm

- |
0
0 5 10 15 20

VcEe — COLLECTOR VOLTAGE — V

as emitted from a tungsten lamp at a color temperature of 2854°K. The effective photosensitive area is (0.8 mm?).
H (in mW/cm?) X 20 at a color temperature of 2854°K.
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Typical Electrical FPA710
Characteristic Curves FPA7 10A

Collector Dark Current vs Temperature Relative Spectral Response
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Switching FPA710
Test Circuits | | FPA7 10A

Rise And Fall Times Turn-On And Turn-Off Delay

Vee = 50V vour
W O
W >
— TTL 1/6-9016

our =

R

SOURCE GaAS
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10-Element
Phototransistor
Card Reader Array

Optoelectronic Products

FPA720
FPA720A

General Description

The FPA720 and FPA720A are 9-element npn Planar
phototransistor arrays with exceptionally stable
characteristics and high illumination sensitivity. Each
transistor is electrically isolated and mounted on 100
mil centers. The case is a plastic compound with
transparent resin encapsulation that exhibits stable
characteristics under high humidity conditions.

High lllumination Sensitivity
Especially Designed For Punched Or Marked Card
Reading And Optical Encoder Applications

Absolute Maximum Ratings

Maximum Temperatures and Humidity

Storage Temperature —40°C to +100°C
Operating Temperature —40°C to +85°C
Pin Temperature (Soldering, 10 8) 260°C

Relative Humidity at 65°C 85%

Maximum Power Dissipation per Cell

Total Dissipation at Tc = 26°C 200 mW
Derate Linearly from 25°C 3.33mW/°C
Total Dissipation at Tp = 25°C 133 mW
Derate Linearly from 25°C 2.22mW/°C

Maximum Voltages and Currents (Note 1)
VcE(sus) Collector-to-Emitter

Sustaining Voltage
Ic Collector Current

20V
25 mA

Package Outline

.057 (1.448)
.043 (1.092)
047 (1,194 —| e NoTE 2
-042 (1.067) 1103 (2.616)
\l —’l E i“".ow (2.464)
i
b
.092 2.337)
.082 (2.083)
10 UNITS NOTE 2 .
@ .087 (2.210) PITCH .
TOL. NON-CUMULATIVE A (22.022)
WHITE
DOT
NOTE 1 PLASTIC
BODY
- 1
1245
hs.zzs)"
FLAT WITH SEATING
PLANE WITHIN .010 (254) 3
1215 (5.461)
,230 (5.080)
SEATING PLANE
.300 (7.620)
MIN
.018 (.457)
DIA

Notes

1. Emitter terminal side of phototransistor (sensor array) or anode
terminal side of diode (source array) defined by white dot.

2. The center of each element is aligned to +.010 along the length and
+.005 across the width.

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

4. Tolerance unless specified = +0.15 (0.381).
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Typical Electrical FPA720
Characteristics , FPA720A

Electrical Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage Ic=1.0mA
(Note 7) 20 35 v pulsed
BVEco Emitter-to-Collector Breakdown Voltage
(Note 7) 7.0 v lgec = 100 pA
VCE(sat) Collector-to-Emitter Saturation Voltage 0.16 [0.33 v Ic = 500 pA,
H = 20 mW/cm?
Iceo Collector Dark Current/Cell (Note 2) 4.0 100 nA Vce =50V
Iceqy Photo Current, Tungsten Source (Note 3) 200 750 A Vce=5.0V,
: H =5 mW/cm?
Iceqt) Photo Current, Tungsten Source (Note 3) 1.756 mA Vcg =50V,
H = 10 mW/cm?
Iceqt) Photo Current, GaAs Source (Note 4) 2.25 mA Vcge =50V,
H =5 mW/cm?
t Light Current Rise Time (Note 6) 4.0 us GaAs,
ts Light Current Fall Time (Note 6) 4.0 : us Ilc =2.0mA,
R = 100 €,
Vggc =560V
Smin/Smax | Matching Factor (Notes 3 and 5)
FPA720 0.5 0.65 1.0 Vce=560V,
FPA720A 0.75 0.85 1.0 H =5 mW/cm?
Notes
1. These are steady-state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.
2. Measured with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 0.1 micron to 1.5 microns.
3. Measured at noted irradiance as emitted from a tungsten lamp at a color temperature of 2854°K. The effective photosensitive area is (0.8 mm?).

Humil (in | /t2) = irradi H (in mW/cm?) X 20 at a color temperature of 2854°K.

M ed at an irradi of 5.0 mW/cm? as emitted from a gallium arsenide diode.

. Matching factor is the ratio of minimum sensitivity to maximum sensitivity of any two cells.

. Rise time is defined as the time required for I to rise from 10% to 90% of the peak value. Fall time is defined as the time reqmred forIcg to decrease
from 90% to 10% of peak value.

. Rating refers to a high current point where collector-to-emitter voltage is lowest.

oma

~

Photo Current Characteristics Photo Current vs Collector Voltage
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Typical Electrical

Characteristic Curves
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FPA720
FPA720A

Collector Dark Current vs Temperature
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Test Circuits FPA720
| FPA720A

Switching Circuit For Rise And Fall Times Circuit For Turn-On And Turn-Off Delay

Veec=50V D Vour
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H
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SOURCE GaAs
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GaAs Narrow Beam FPE104
Infrared Emitter

Optoelectronic Products

General Description Package Outline
The FPE 104 narrow beam infrared emitter is a high-
intensity source specifically intended for excitation of
photosensors, especially photodiodes and
transistors, when the separation distances are
measured from mm to several meters.

|«— CATHODE
The FPE 104 is the invisible infrared beam companion

device to the FLV 104, visible beam LED. Both devices
have identical optics and, therefore, identical
radiation patterns.

Very High Axial Intensity
Narrow (4°) Beamwidth
Detectable At 30 Feet

Absolute Maximum Ratings -

Maximum Temperature and Humidity _m;,,,m 4_";‘157‘;?“:2’)"
Storage Temperature —55°C to +100°C (7.018) T
Junction Temperature —556°C to +100°C [:]_D
Pin Temperature (Soldering, 10 8) 260°C
Relative Humidity at 65°C 98% T

.040 MIN (1.016)

Maximum Power Dissipation
Total Dissipation at Ty = 26°C 200 mW

Derate Linearly from 25°C 26 mW/°C Notes
All dimensions in inches bold and millimeters (parentheses)
Maximum Voltages and Currents Tolerance uniess specified = +.015 (+.381)
VR Reverse Voltage 30V
Ig Forward dc Current 1.0A

lox  Peak Forward Current,
pl
100 us puise,
1% duty cycle 100 mA

Electrical Characteristics T, = 25°C

Symbol Characteristic - Min Typ Max Units
VE Forward Voltage at I = 100 mA 1.3 1.9 v
BVR Reverse Breakdown Voltage (Ig = 100 pA) 3.0 6.0 v
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Typical Electrical
Characteristics

FPE104

Optoelectronic Characteristics @ Ir = 100 mA Tj = 256°C

Symbol Characteristic Min Typ Max Units

lo .Axial Intensity 3.0 10 mW/sr
Ag " Effective Source Area (Axial) 0.028 cm?

N Average Effective Source Radiance (Axial) 360 mW/sr/cm?
Al/AT Temperature Coefficient of Intensity (Note 1) 0.5 %/°C
Al/Alg Excitation Coefficient of Intensity (Note 1) 1.0 % /mA
)\pk Peak Spectral Wavelength 890 nm

AN Spectral Bandwidth 40 nm
Alpk/AT | Temperature Spectral Shift Coefficient (Note 2) 0.3 nm/°C
Api /Al Excitation Spectral Shift Coefficient (Note 2) 0.1 nm/mA
0y, Beam Angle at 50% Axial Intensity 4.3 degrees
Abp Beam Axis to Mechanical Axis 1.5 degrees
t,, ts Light Output Rise and Fall Time (Note 3) 10 ns

Co Capacitance (V = 0, f = 1.0 MHz) 100 pF

Beam Pattern of Intensity

100
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/
[

RELATIVE ANGULAR INTENSITY —%

-10 -6

-2 0 2 6 10

ANGLE OFF BEAM AXIS —DEGREES

Spot Diameter vs Separation Distance (Near Field)

20

| |

16

+—+—t
Ig = 100mA

10% AXIAL INT

12

Wi

4 0% AXI.
N 5 AL

INTENSITY

SPOT DIAMETER—mm

L1

{1

- L+

—

AN

90% AXIAL INTENSITY

o
o 2

4 6 8 10

SOURCE/SENSOR SEPARATION DISTANCE —cm

Spot Diameter vs Separation Distance (Near Field)

7
6
IF = 100mA
g ol
|
g L\
5 N
§ 3 \\\\ 10%
o
g 2 \\E\\SOV,
1 \\\39(
\‘l:r':::
° MAX

2 4 6 8

SOURCE SENSOR SEPARATION
DISTANCE Dg/g —mm

10

Forward V-I ‘c'haracterlstics

500 f

£
|
5 400 /7/
w
£ /7
§3oo
] A .,0/
2 A
Q 200 i/
& /
Q
2 o /1/
2 4
o pd
1.0 1.2 1.4 1.6 1.8

Vg — FORWARD VOLTAGE — V
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Typical Electrical
Characteristic Curves
Narrow Beam Shape

FPE104

Average Axial Irradiance, H (Note 6)
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Emission Spectrum Infrared (GaAs) LED
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Notes

1. Al/AT and Al/Alg are the percentage derating factors for all
radiometric output characteristics referenced to their typical value at
25°C ambient and I = 100 mA.

2. AApi/AT and Arpy /Alg are the derating factors for all wavelength
characteristics referenced to their typical value at 26°C ambient and
Ig = 100 mA.

3. Time for a 10%-90% change in light intensity with a step change in

current. R

Normalization: LED i ity ~ 10 mW/sr sensor 1 mm? area.

. Projected source point is the distance, Sp from which LED inverse

square LAW characteristics may be computed for S = 5 cm.

o

1.0 mW SP?
H=——°;z—-)(-(-s—:—-s—pTz-. 1<Sp<2cm

6. lrradiance (H) normalized to 4 mMW/cm2@ S = 1 cm.
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GaAs Infrared
Emitter

Optoelectronic Products

FPE106

General Description ‘

The FPE106 is a GaAs infrared light-emitting diode in
a miniature ceramic case with exceptionally stable
characteristics. This device is used in applications
where space is limited such as custom tape and card
readers.

Exceptionally Stable Characteristics
Miniature—85 X 185 X 95 Mils
Suitable For PC Card Mounting

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —40°C to +100°C
Operating Temperature —40°C to +85°C
Pin Temperature (Soldering, 10 8) 260°C

Relative Humidity at 65°C 85%

Maximum Power Dissipation
Total Dissipation at Tp = 26°C
Derate Linearly from 25°C

150 mW
2.5 mW/°C

Maximum Voltages and Currents

Vg Reverse Voltage 30V
Ig Forward dc Current 100 mA

Electrical Radiant Characteristics T, = 25°C

Package Outline
185

(4.699)
ODE (IR) oM
pnorornmsnsron ~ 10, PHOTOTRANSISTOR
TER — : — COLLECTOR
N CATHODE (IR)
f
.085 1
3.159) @—E: —-
MAX
k)
! 1
WHITE DOT
1095 (2.413)
.085 (2.159) |
1

__l L_ .020 (.508)
.016 (.406)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.3 1.5 v Ip = 50 mA

VR Reverse Voltage 3.0 6.0 v Ir = 100 A

lo Axial Intensity 35 200 uW/sr [l =50 mA

0y, Beam Angle at Half Power 3.5 80 degrees

Apk Peak Spectral Wavelength 890 nm
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|
Typical Electrical FPE106 |
Characteristic Curves |
,, |

|

Radiant Output vs Temperature Radiant Output ve DC Forward Current
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GaAs Infrared
Emitters

Optoelectronic Products

FPESO00
FPE510

General Description :
The FPE500/FPES10 are GaAs infrared-emitting
diodes. When forward-biased, they emit an intense,
narrow band of radiation peaking at approximately
900 nm (non-visible). The devices are packaged in
TO- 18 style hermetically-sealed packages with a
glass lens.

These solid-state lamps are ideally suited for use in
conjunction with silicon photosensors, since their
spectral peaks are closely matched. The FPE500/
FPES510 use a Planar process and are especially
designed for high reliability and long life.

High Reliability

Long Life

Ideally Suited For Use In Conjunction With
Silicon Photosensors

Applications Include: Punched Card And Paper
Tape Reading, Optical Shaft Encoders,
Choppers, High-Speed High-Voltage Isolation
Switches and High-Speed Optoelectronic
Signal Links

Hermetic Metal Package For Stability -
And Reliability )

Absolute Maximum Ratings
Maximum Temperatures and Humidity

Storage Temperature -85°C to +200°C
Operating Temperature . —65°Cto +125°C

Pin Temperature (Soldering, 5 8) 260°C
Relative Humidity at 65°C 85%
Maximum Power Distribution

Power Dissipation 250 mW
Derate Linearly from 25°C 2.5mW/°C

Maximum Voltages and Currents
VR Reverse Voltage
Ig Forward dc Current

30V
150 mA

Package Outlines

FPESOO
.230 (5.842)
.195 (4.953) .209 (5.309)
178 (4.521) DIA
DA 030 f .065 (1.651)
(0.762) .210 (5.334) .036 (0.889)
MAYX .170 (4.318)
Plane ]
.500 (12.700)
2PINS— IN
.019 (0.483)
016 0408) || ||
DIA
.100 (2.540)
T.P.
.050 (1.270) —en|
T.P.
~ PIN NO. 2
PIN NO. 1
ANODE (+) ~ CATHODE (-)
1 /2
45° T"’/ GLASS
.046 (‘l.lﬁ})’/; .048 (1.219)
.036 (0.914) .028 (0.711)
FPE510
.230 (5.842)
209 (5.309
.195 (4.953) D‘a&a )
.178 (4.521) ¥
DIA
.030 ¥ L__.020(0.508)
(0.762), .210 (5.334) .010(0.254)
M/:x. .1;10 (4.318) :

plan;" 1 :
2pms__/“ PSOO"}}'%JOO)

.019 (0.483)
.016 (0.406) ]
DIA
100 (2.540)
050 (1.270) | TP
T.P. No. 2
PIN NO.
PIN NO. 1~/ | )
ANODE (+) , CATHODE (-}
T‘ a2
\ N
45”}-7 X GLASS
.046 (1.168) .048 (1.219)
.036 (0.914)

Notes

.028 (0.711)

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +0.15 (0.381)
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Typical Electrical FPES00
Characteristics FPE510

Electrical Characteristics Tp = 25°C, Ig = 100 mA

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.35 1.7 \
BVR Reverse Breakdown Voltage 3.0 6.0 \" Ir = 100 pA
lo Axial Intensity )
FPES00 1.0 3.0 mW/Sr
FPE510 0.3 1.0 mW/Sr
Po Infrared Total Power Output 0.5 mwW
AP /AT Temperature Dependence of Power, Output -0.8 %/°C -
BW Spectral Bandwidth 50 nm
Oy, Viewing Angle to Half Intensity
FPES00 ‘ 9.0 degrees
FPE510 30 degrees
trts Emission Rise and Fall Time 10 ns IF = 50 mA,
10 to 90%
Power Dissipation ve Ambient Temperature Radiation Pattern
250 20° 10° 0° 100 20°
v :
% _ 200 30°
5% )
55 180 \
N “
a2 AN
g2 \ sor
S o0
32 w0 a
% 700
g 80°
o 26 50 75 100 125 s0°

TA — AMBIENT TEMPERATURE - °C
ANGULAR POSITION FROM SOURCE AXIS - DEGREES

Forward Current vs Forward Voltage (DC) Radiant Output vs Duty Cycle
o T 10 TT 111
IFORWARD = 500 mA —|
PULSE WIDTH = 15 us
<« % ’ 80 Ta'= 26°C —
E *®
1 1 N
- I3
§ - ' £
s 3
< H
o 40 = 40
5 [
4 3
2 20 20
[ NOTE: Power output drop is
B due to heating effect
0 ol | O A |
/] 04 0.8 1.2 1.6 o 10 20 30 40 80
FORWARD VOLTAGE - V DUTY CYCLE - %
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Typical Electrical | FPE500
Characteristic Curves FPE510

Radiant Output vs Temperature Radiant Output vs Forward Current (Pulsed)
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GaAs Infrared
Emitters

Optoelectronic Products
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FPE520
FPE530

General Description

The FPE520 and FPE5S30 are GaAs infrared-emitting
diodes. When forward-biased, they emit an intense,
narrow band of radiation peaking at approximately
940 nm (non-visible). The devices are packaged in
TO-18 style hermetically-sealed packages with a

These solid state lamps are ideally suited for use in
conjunction with silicon photosensors, since their
spectral peaks are closely matched.

High Reliability
Long Life

Ideally Suited For Use In Conjunction With Silicon

Photosensors

Applications: Punched Card And Paper Tape
Readers, Optical Shaft Encoders, Choppers,
High-Speed, High-Voltage, Isolation Switches
and High-Speed Optoelectronic Signal Links

Hermetic Metal Package For Stability And

Reliability

Absolute Maximum Ratings

Maximum Temperatures
Storage Temperature

Operating Temperature

Pin Temperature (Soldering, 5 8)
Relative Humidity at 85°C

Maximum Power Dissipation
Total Dissipation at Ty = 256°C
Derate Linearly from 25°C

Maximum Voltage and Currents
VR Reverse Voltage
Ig Forward dc Current

—65°C to +200°C
—65°C to +150°C
260°C

85%

250 mW
2.0mW/°C

30V
150 mA

Package Outlines

FPES520
.230 (5.842)
.195 (4.953) .209 (5.309)
.178 (4.521) DIA
DIA
030 T T__.065 (1.651)
(0.762) .210 (5.334) -036(0.889)
MAX .170 (4.318)
ing 1 v
Plane [} |J
.500 (12.700)
2PINS MIN
.019 (0.483) l
.016 (0.406)
DIA
.100 (2.540)
050 (1.270) —tenf TP
R X 3 )
T PIN NO.
::,'!,32 ) f 4!\ CATHODE (-)
r-d
\ <]
‘5"\}"’//' GLASS
.046 (1.168) g 2 .048 (1.219)
.036 (0.914) .028 (0.711)
FPES30
.230 (5.842)
209 (5.309)
.195 (4.953) D('sA )
.178 (4.521) ¥
DIA
.030 ¥ L .020(0.508)
(0.762) .210 (5.334) ~.010 (0.254)
MA+X .170 (4.318)
Plane f T ” I
II] .500 (12.700,
2 PINS n;m )
.019 (0.483) l
.016 (0.406)
DIA —
.100 (2.540)
.050 (1.270) — TP.
T.P.
PIN NO. 2
ANODE () CATHODE (-)
S
45° T.P, \-GLASS
\ ;/ ¢
.046 (1.168) .048 (1.219)
.036 (0.914) .028 (0.711)
Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)
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Typical Electrical
Characteristics

FPE520
FPES30

Electrical Characteristics Tp = 25°C, I = 100 mA, unless otherwise specified

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.35 1.7 Vv
VR Reverse Voltage 3.0 6.0 v Ir = 100 pA
lo Axial Intensity
FPES520 3.0 6.0 mW/sr
FPES530 1.0 2.0 mW/sr
Po Infrared Total Power Output 1.5 mWwW
APq/AT Temperature Dependence of Power Output -0.8 %/°C
Apk Peak Spectral Wavelength 940 nm
BW Spectral Bandwidth 50 nm
0y, Viewing Angle to Half Intensity
FPES520 9.0 degrees
FPE530 30 degrees
tr, t Emission Rise and Fall Time 500 ns I = 50-mA,
10 to 90%
Power Dissipation vs Ambient Temperature Radiation Pattern
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Typical Electrical - FPE520
Characteristic Curves FPE530

Radiant Output vs Temperature Radiant Output vs Forward Current (Pulsed)
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Low-Cost
General-Purpose
GaAs Infrared Emitter

Optoelectronic Products

FPE700

General Description

The FPE700 is a low-cost, general-purpose, GaAs
infrared-emitting diode encapsulated in a clear plastic
T1 package.

Absolute Maximum Ratings

Maximum Temperature and Humidity

Operating Temperature —40°C to +85°C
Storage Temperature —55°C to +100°C
Pin Temperature (Soldering, 5 s) 230°C

Relative Humidity at 85°C - 85%

Maximum Power Dissipation
Total Dissipation at Tp = 25°C
Derate Linearly from 25°C

70 mW
1.33 mW/°C

Maximum Voltage and Current

VR Reverse Voltage 30V
Ig Forward dc Current 40 mA

Electrical and Radiant Characteristics Tp = 25°C

Package Outline

(31;) 0) CATHODE

.120+.010
(3.048+0254) | l‘7
(5.080)

470
(4.318)
Y

1020 (.508) X

550 MIN 020 (.508)

(13.970) -
i

T.oao MIN (1.016)

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

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.35 1.7 v Ir =40 mA
BVR Reverse Breakdown Voltage 3.0 6.0 Vv IR = 100 pA
lo Axial Intensity 0.12 0.2 mW/Sr | Ig = 40 mA
Po Infrared Total Power Output 0.1 mW I = 40 mA
0y, Viewing Angle to Half Intensity 25 degrees
tr, tf Emission Rise and Fall Time 200 ns If = 20 mA,
10% to 90%
Apk Peak Spectral Wavelength 900 nm




General-Purpose Silicon
Planar Phototransistor

Optoelectronic Products
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FPT100/A/B
FPT110/A/B

General Description

The FPT100 and FPT110 are 3-terminal npn Planar
phototransistors with exceptionally stable character-
istics and high illumination sensitivity. The availability
of the base pin gives wide latitude for flexible circuit
design. The case is a special plastic compound with
transparent resin encapsulation that exhibits stable
characteristics under high humidity conditions. The
controlled sensitivities offered in the A and B versions
give the circuit designer increased flexibility.

Exceptionally Stable Characteristics
Controlled Sensitivities

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —55°C to +100°C
Operating Temperature —55°C to +85°C
Pin Temperature (Soldering, 5s) 260°C

Relative Humidity at 656°C 85%

Maximum Power Dissipation (Notes 1 and 2)
Total Dissipation at Tc = 26°C 200 mW
Total Dissipation at T = 26°C 100 mW

Maximum Voltages and Current (Note 5)
Ve Collector-to-Base Voltage 50V
Vce Collector-to-Emitter

Sustaining Voltage (Note3) 30V
Ic Collector Current 25 mA

Package Outlines

FPT100/A/B
.200
(5.080)>]
DIA
LENS
.210 (5.334)
5 ; .140 (3.556)
108 (2.667) “
.400 (10.160)
3PINS " MIN
022(559) "
1016 (.406) ——L
DIA.
—  |—.100 (2.540)
14—.050 (1.270)
BASE
EMITTER 2T COLLECTOR
= 12

FPT110/A/B

Notes

.200
[ (5'~gg°) > .126 (3.200)
1100 (2.540)

.400 (10.160)
MIN

-l [<— .100 (2.540)

le— .050 (1.270)

™ COLLECTOR

/<\_ .080 (2.032)
FLAT

All dimensions in inches bold and millimeters (parentheses)

Tolerance unless specified

= +.015 (+.381)



4-36

Typical Electrical FPT100/A/B
Characteristics FPT110/A/B

Electrical Characteristics Tp = 25°C unless otherwise noted

Symbol Characteristic Min Typ Max Units Test Conditions
IcBO Collector Dark Current 0.25 25 nA Veg =10V
(Note 5)
IcBO Collector Dark Current 0.025 [ 0.5 uA Veg= 10V,
Ta =65°C
(Note 5)
Iceo Collector Dark Current 2.0 100 nA Vcge=56.0V
(Note 5)
Rcs Responsivity (Tungsten)
FPT100/A/B 0.6 1.6 uA/ Veg = 10V
FPT110/A/B 0.6 1.0 mW/cm? (Notes 3 and 8)
Rce Responsivity (GaAs)
FPT100/A/B 1.8 4.8 uA/ Vegg =10V
FPT110/A/B 1.8 3.0 mW/cm? (Notes 4 and 8)
Icean Photo Current (Tungsten)
FPT100/A/B 0.2 1.4 mA Vce=5.0V
FPT110/A/B 0.2 0.88 ) H=5.0mW/cm?
(Notes 3 and 7)
IcE(t) Photo Current (GaAs)
FPT100/A/B 0.6 4.2 mA Vce=56.0V
FPT110/A/B 0.6 2.7 H = 5.0 mW/cm?
(Notes 4 and 7)
tr Light Current Rise Time 2.8 ‘ us (Note 6)
ts Light Current Fall Time 2.8 ‘ us (Note 6)
Vceo(sat) | Collector-to-Emitter Saturation Voltage
FPT100/A/B 0.16 |0.3 v Ic = 500 pA
FPT110/A/B 0.16 0.33 H = 20 mW/cm?
BVceo Collector-to-Base Breakdown Voltage 50 120 v Ic = 100 uA
(Note 5)
Vceo(sus) | Collector-to-Emitter Sustaining Voltage 30 50 \ Ic=1.0mA
(pulsed) (Note 5)
BVeco Emitter-to-Collector Breakdown 7.0 " lg = 100 pA
(Note 5)
The following values affect the A and B versions only:
Symbol Characteristic Min Typ Max Units Test Conditions
Iceqt Photo Current (Tungsten Source) Vce=5.0V
FPT100A 1.0 3.0 mA (Note 3)
FPT110A 0.6 1.8 H=5.0mW/cm?
Iceqt) Photo Current (Tungsten Source) Vce=5.0V
FPT100B 1.3 2.6 mA (Note 3)
FPT110B 0.8 1.6 H=5.0mW/cm?

Notes

1.
2.

mp-:- ©

o~

These are steady-state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
These ratings give a ma)umum ;uncnon temperature of 85°C and junction-to-case thermal resistance of 300°C/W (derating factor of 3.33 mW/°C),
and a junction-to-ambi t of 600°C/W (derating factor of 1.67 mW/°C).

. Measured at noted irradiance as emitted from a tungsten filament lamp at a color temperature of 2854 °K. The effective photosensitive area is typically

1.25 mm? (FPT100A/B) and 0.78 mm? (FPT110A/B).

. These are values obtained at noted irradiance as emitted from a GaAs source at 900 nm.

d with radiation flux int ty of less than 0.1 uW/cm? over the spectrum from 100 to 1500 nm.

. Rise time is defined as the time required for Icg to rise from 10% to 90% of peak value. Fall time is defined as the time required for Icg to decrease

from 90% to 10% of peak value. Test conditions are: Icg = 4.0 mA, Vog = 5.0V, R = 100 ©, GaAs source.

. No electrical connection to base lead.
. No electrical connection to emitter lead.
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Typical Electrical FPT100/A/B
Characteristic Curves FPT110/A/B

FPT100/A/B Photo Current Characteristics FPT110/A/B Photo Current Characteristics
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Typical Electrical
Characteristic Curves
Circuits

FPT100/A/B
FPT110/A/B

Spectral Characteristics
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Hermetic Coaxial
Silicon Phototransistor

Optoelectronic Products

FPT101

General Description

The FPT101 is a miniature phototransistor in a
hermetic, welded case. A large photosensitive base
combined with a flat window affords exceptional
sensitivity without the need for critical alignment. In
tape and card reader applications, the flat window
permits flush mounting in the wear-plate thereby
minimizing cross-talk. The spectral response,
extending from 400 to 1100 nm, is compatible with
daylight, tungsten and gallium arsenide sources.

Precision Optical Alignment

Miniature—80 Mils In Diameter

Suitable For PC Board Mounting
Applications Include Tape And Card Readers

Absolute Maximum Ratings

Maximum Temperatures and Humidity

Storage Temperature —65°C to +150°C
Operating Temperature —65°C to +150°C
Pin Temperature (Soldering, 10 s) 260°C

Relative Humidity at 65°C 85%
Maximum Power Dissipation

Total Dissipation at Tc = 256°C 75 mW
Derate Linearly from 25°C 0.6 mW/°C

Maximum Voltages and Currents (Note 1)
Vce(sus) Collector-to-Emitter

Sustaining Voltage 30V
VEC(sus) Emitter-to-Collector

Sustaining Voltage 5V
Ic Collector Current 25 mA

Package Outline

.084 (2.134)
.078 (1.981)
WINDOW -
.053 (1.346)
.049 (1.245)
PHOTOSENSITIVE
AREA -
=
.04%1’,.01 6) .180 (4.572)
.166 (4.216)
.163 (3.886)
.147 (3.734)
EMITTER —>|
COLLECTOR ——>
o/
4 .450 (11.43)
MIN
~—I .021 (533)
r*.015 (.381)
DIA

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

FPT101

Electrical Characteristics T, = 25°C

Test Conditions

Symbol Characteristic Min Typ Max Units
Vceo(sus) | Collector-to-Emitter Sustaining Voltage 30 60 v Ic = 0.1 mA,

H < 0.1 uW/cm?
BVeco Emitter-to-Collector Breakdown Voltage 7.0 v Ic = 0.1 mA,

H < 0.1 uW/cm?
VCE(sat) Collector Saturation Voitage (Note 2) 0.25 0.3 v Ic = 0.4 mA,

H =20 mW/cm?
Iceo Collector Dark Current 2.0 100 nA Vce=50V,

H < 0.1 uW/cm?
Iceqt) Collector Photo Current (Notes 2 & 4) 0.8 3.5 mA Vcge=5.0V,

‘ H =20 mW/cm?

Iceqt) Collector Photo Current (Notes 2 & 4) 0.8 mA Vce=56.0V,

H = 5.0 mW/cm?
Notes
1. These are steady-state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.
2. Irradiation source is an unfiltered tungsten lamp operated at 2854°K color temperature. Unless otherwise stated, all H values refer to this color

temperature.

3. Swi:)ching time is defined here as the 10% to 90% rise time of Icg for an irradiance step input. The rise and fall times are essentially equal.
4. Silicon radiometric photocurrent efficiency with typical GaAs irradiance is approximately three times greater than with tungsten at 2854°K color

temperature. Therefore, all graphs with H as a parameter of variable will apply for GaAs irradiation if the H values are divided by three.

o

. Emitter is connected to the case.

Relative Spectral Response
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Typical Electrical FPT101
Characteristic Curves

Maximum Power Limits Collector Characteristics
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Typical Electrical

Characteristic Curves

(Cont’d)

FPT101

Saturation Voltage Characteristics
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Typical Electrical FPT101
Characteristic Curves
(Cont’d)

Switching Time vs Light Current
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Hermetic Coaxial
Silicon Photodiode

Optoelectronic Products

FPT102

General Description

The FPT102 is a miniature light-sensing diode in a
hermetic, welded case. In the reverse-bias mode of
operation, excellent photocurrent linearity is obtained.
In the photovoltaic mode, the open-circuit voltage
varies in a logarithmic manner and is most sensitive to
low-level light variations.

Sensitive At Low Light Level Applications
Excellent Photocurrent Linearity

Fast Response To Light Pulses

Precision Optical Alignment
Miniature—80 Mils In Diameter

Absolute Maximum Ratings

Maximum Temperatures and Humidity

Storage Temperature —55°C to +150°C
Junction Temperature —-55°C to +100°C
Pin Temperature (Soldering, 10 8) 260°C

Relative Humidity at 65°C 85%

Maximum Power Dissipation

Total Dissipation at Tc = 26°C 75 mW
Derate Linearly from 25°C 0.6 mW/°C
Maximum Voltages

VR Reverse Voltage 50V

Package Outline

084 (2.134)
.078 (1.981)
WINDOW 2
.03 (1.346)
1049 (1.245)
PHOTOSENSITIVE
AREA
\; =
040 (1.016) 180 (4.572)
. 1166 (4.216)
.163 (3.886)
147 (3.734)
ANODE ~ ™|
CATHODE
o 1450 (11.43)
’ﬂ MIN

] .021(533)
=.015 (.381)
DIA

Notes
All dimension in inches bold and millimeters (parentheses)
Tolerance unless specified = +0.15 (0.381)
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Typical Electrical FPT102
Characteristics

Electrical Characteristics T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
BV Breakdown Voltage 50 120 v Ir = 5.0 uA,
H =< 0.1 uW/cm?
Voc Open Circuit Voltage (Note 1) 380 400 mV No bias,
H =20 mW/cm?
IR Dark Current 0.1 25 nA VR=—-10.0V,
H =< 0.1 uW/cm?
IL Photo Current (Note 1) 12 16 kA Vg =—-10.0V,
H = 20 mW/cm?
li(se) Short Circuit Current (Note 1) 12 16 A No bias,
H = 20 mW/cm?
R (Tungsten)| Responsitivity (Notes 1 & 2) 0.6 1.0 uA/ No bias, )
mW/cm? T = 28564° K
R@ 0.9 u | Responsitivity 0.9 u (Note 2) 3.0 uA/ No bias, GaAs
mW/cm?
Co Open Circuit Capacitance 70 pF VR =0,
H=<0.1mW/cm?
Cgr Reversed Bias Capacitance 20 pF Vg=-10V,
H < 0.1 uW/cm?
Rmax Responsitivity (absolute) at 0.6 A/W VR =0,
Spectral Peak (Note 2) A=0.80pu
NEP Noise Equivalent Power (Note 2) 1.0x 10" w VR=—-10V,
A = 0.80 p,
Af = 1.0 Hz
D Detectivity (Note 2) 8.8 x 10" cmVHz |Vg =10V,
w A =0.80p,
f = 1.0 kHz,
Af = 1.0 Hz
Notes
1. Irradiation source is an unfiltered tungsten lamp operated at 2854 °K color temperature.
2. Sensitive Area = 7.75 X 1073 cm2 (Resp at lization is negligible.)
Typical Voltage vs Current Characteristics Typical Short Circuit Current vs Irradiation
0.6 30
g
|
=
= g 20
! \\ \ 30 mW/cm? a
8 ™. \\ &
5 =
£ NN ) :
ko mwW/ cm\ "I'
10 mW/cm? o
\ 2

o [
0 10 20 30 o 10 20 30
I — LIGHT CURRENT — uA H — IRRADIATION — mW/cm?
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Typical Electrical
Characteristic Curves

FPT102

Typical Open Circuit Voltage vs Irradiation
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High-Sensitivity FPT120/A/B/C
Silicon Phototransistors FPT130/A/B

Optoelectronic Products

General Description Package Outlines
The FPT120/A/B/C and FPT130/A/B are silicon FPT120/A/B/C
nitride protected npn Planar phototransistors with
exceptionally stable characteristics and high PHYSICAL DIMENSIONS
illumination-sensitivity. The case is made of a .200
special plastic compound with transparent resin TR
encapsulation. The controlled sensitivities offered N T
in the A, B and C versions give the circuit designer LENS .210 (5.334)
increased flexibility. P -140 (3.556)
.105 (2.667) ”
High lilumination Sensitivity ReF 400 (10-160)
Availability Of Base Pins For Flexible Circuit Design ‘ms( ?;‘95, ) ﬂ
.01;](:06)
Absolute Maximum Ratings | 0eso
r—.050 (1.270)
Maximum Temperature and Humidity :1\
Storage Temperature —55°C to +100°C g COLLECTOR
Operating Temperature —55°C to +85°C
Pin Temperature (Soldering, 5 8) 260°C
Relative Humidity at 65°C 85%

Maximum Power Dissipation (Note 1)
Total Dissipation at Tc = 25°C 200 mW

Derate Linearly from 25°C 3.33mwW/°C
Total Dissipation at Tp = 26°C 100 mW FPT130/A/B
H o o
Derate Linearly from 25°C 1.67 mW/°C ““‘i‘?ﬂ%"“ 120 82%;
Maximum Voltage and Currents R
VcE(sus) Collector-to-Emitter ;
Sustaining Voltage Lo
(Note 4) 20V
Ilc Collector Current 25 mA ” u
400 (10.160)
MIN
.022 (.559)
.016 (.406) [—
DIA
— - .100 (2.540)
.050 (1.270)

.080 (2.032)
FLAT

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
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Typical Electrical FPT120/A/B/C
Characteristics FPT130/A/B

Electrical Characteristics T, = 256°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage 20 50 v Ic=1mA
(Note 4) (Pulsed)
BVeco Emitter-to-Collector Breakdown Voltage 5.0 v lec = 100 A
(Note 4)
VCE(sat) Collector-to-Emitter Saturation Voltage, 0.25 0.55 v Ic = 1mA,
Tungsten Source (Note 2) H =20 mW/cm?
Iceo Collector Dark Current (Note 4) 10 100 nA Vce=56.0V
Iceqt) Photo Current, Tungsten Source (Note 2) mA Vce =56.0V,
FPT120 2.0 7.5 H =5 mW/cm?
FPT120A (Note 6) 7.5 225
FPT120B (Note 6) 10 20
FPT120C (Note 6) 16 25
FPT130 2.0 4.5
FPT130A (Note 7) 4.5 13.5
FPT130B (Note 7) ’ 6.0 |12
IcE(t) Photo Current, GaAs Source (Note 3) mA Vce=5.0V,
FPT120 0.7 4.5 H=1mW/cm?
FPT130 0.7 2.7
t Light Current Rise Time (Note 5) 18 us
ts Light Current Fall Time (Note 5) 18 us
Notes

1. These are steady-state limits. The factory should be consuited on applications involving pulsed or low duty cycle operations.

2. Measured at noted irradiance as emitted fronra tungsten filament lamp at a color temperature of 2854 °K. The effective photosensitive area is typically
1.25 mm? (FPT120A/B) and 0.78 mm2 (FPT130A/B).

. These are values obtained at noted irradi as emitted from a GaAs source at 900 nm.

. Measured with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 100-1500 nm.

. Rise time is defined as the time required for Icg to rise from 10% to 90% of peak value. Fall time is defined as the time required for Icg to decrease
from 90% to 10% of peak value. Test conditions are: Vog = 5.0 V, Icc = 4.0 mA, R = 100 2, GaAs source.

. Same electrical characteristics as FPT120 except for Icg(t)-

. Same electrical characteristics as FPT130 except for Icg(jt)-

N Osw
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Typical Electrical FPT120/A/B/C
Characteristic Curves FPT130/A/B

FPT120/A/B/C Collector Current vs FPT130/A/B/C Collector Current vs
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10 10
TasS T T [r}e/ 1 1
|_az>T 368 Ta=25°C  _| | aze~1T 00 Ta=26°C |
[y - o z Tc=2854°C
L T [a-220 TonGsTEN _| g, T "/;; L TESE:EEEN |
. L//\Ll{&/ SOURCE 5 L/j‘;e 5 _|—
w w
g . ) n-2480 g, LA Taoo L
3 [// W - 2.06 3 1 H 334
(-4 -4
[ }// H-1.60 <3 ol H=2.6
S = ; R s s —
< H=1.20 < ’/ H=1.87
o T T [=}
° ., H = 0.80 ° | o133
w — P w o pu— |
L H=010mW/cm? | | » H=0.60 mW/cm?
| % [T 1 [ , 111
[\] 4 8 12 16 20 0 4 8 12 16 20
VCE — COLLECTOR VOLTAGE — V VCE — COLLECTOR VOLTAGE —V
Collector-Emitter Saturation Collector-Emitter Saturation
Voltage vs Collector Current Voltage vs Collector Current
10 10
3 [s g A
o] &/ . g ¢
- "—"\u ——S/ - 8 '—“‘"{' —2
5 2l o ‘(3/ E H es/ &
g [ & _7 S g [ 18y g
3 e84z Xy 3 s7f3 o
[ “ « 4
o x kS S x S
- -
g L1/ g .
g L/ s : ] -
© 172 < Sasaok——] © f A Sk 4—]
TUNGSTEN ! TUNGSTEN
] // SOURCE 1+ z 2 // SOURCE —+—
= b
o o
00 0.4 0.8 1.2 16 20 0o 04 0.8 1.2 1.6 20
VCE(sat) — COLLECTOR —EMITTER VCE(sat) — COLLECTOR—EMITTER
SATURATION VOLTAGE — V SATURATION VOLTAGE — V
Angular Response Collector Dark Current vs Temperature
.0 ' 10k ‘
FLATLENS VCE =5.0V L
( - /
< 08 € 1000
! [ M /
w
@ / Z 100 /
S 06 € /
5 \ 3 /
3 ROUND LENS 1 \ w 10
S oa / < 49
2 b /|
< g 10
0.2
/ \ 2 o //
% - 60 30 0 30 60 90 00 e 0 20 a0 s so 100

ANGLE-DEGREES TEMPERATURE — °C




4-50

Typical Electrical FPT120/A/B/C
Characteristic Curves FPT130/A/B
(Cont’d)

Relative Spectral Response Rise And Fall Time vs Collector Current
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General-Purpose
Silicon Phototransistors

Optoelectronic Products
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FPT131
FPT136

General Description

The FPT131 and FPT136 are 3-terminal npn Planar
phototransistors with exceptionally stable character-
istics and high illumination sensitivity. The availability
of the base pins gives wide latitude for flexible circuit
design. The case is a special plastic compound with
transparent resin encapsulation that exhibits stable
characteristics under high humidity conditions.

High lllumination Sensitivity
Availability Of Base Pins For Flexible Circuit Design
Low Cost

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —55°C to +100°C
Operating Temperature —-55°C to +85°C
Pin Temperature (Soldering, 10 s) 260°C

Relative Humidity at 65°C 85%

Maximum Power Dissipation (Note 1)

Total Dissipation at Tgc = 26°C 200 mW
Derate Linearly from 25°C 3.33mW/°C
Total Dissipation at T = 25°C 100 mW
Derate Linearly from 25°C 1.67 mW/°C

Maximum Voltages and Current (Note 4)
Ve Collector-to-Base

Voltage 20V
Vce(sus) Collector-to-Emitter

Sustaining Voltage

(Note 4) 15V
Ic Collector Current 25 mA

Package Outlines

FPT131
PHYSICAL DIMENSIONS
.200
(5.080)—>
DIA
LENS
.210 (5.334)
. .140 (3.566)
.105—(2.667) ‘
REF ] I
n” .400'(‘}?‘.160)
3 PINS
.022 (.559)
.016 (.406) -——L
DJA.
— .100 (2.540)
.050 (1.270)
BASE
EMITTER COLLECTOR
Y
45° 4
\// «.080(24032)
FLAT
FPT136

.200
[« (5.080)— 156 (3.200)
DiA 1100 (2.540)

I

A -400 (10.160)
MIN
3 PINS
.022 (.559)/[ ﬂ
016 (.406) | S A

DIA.

f<«— .100 (2.540)

{— .050 (1.270)

.080 (2.032)
FLAT

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
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Typical Electrical FPT131
Characteristics FPT136

Electrical Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage 15 50 v Ic = 1.0mA
(Note 4) (Pulsed)
BVceo Collector-to-Base Breakdown Voltage (Note 4)| 20 120 v = 100 pA
BVeco Emitter-to-Collector Breakdown Voltage 7.0 : v lgc = 100 pA
(Note 4) :
VCE(sat) Collector-to-Emitter Saturation Voltage 0.16 0.7 v Ic = 500 uA
H = 20 mW/cm?
Iceo Collector Dark Current (Note 4) 10 500 nA Vce=5.0V
IceBO Collector Dark Current (Note 4) 0.25 nA Vegg=10V
Iceqt) Photo Current, Tungsten (Notes 2 and 6)
FPT131 0.1 1.4 mA Vce=5.0V
FPT136 0.1 0.88 H = 5.0 mW/cm?
Iceay Photo Current, GaAs (Notes 3 and 6)
FPT131 0.2 4.2 mA Vce =50V
FPT136 0.2 2.7 H = 5.0 mW/cm?
t Light Current Rise Time (Note 5) 2.8 us
t Light Current Fall Time (Note 5) ‘ 2.8 us
Rcs Responsivity, Tungsten (Notes 2 and 7)
FPT131 1.6 uA/ Vegg= 10V
FPT136 1.0 mW/cm?
Rcs Responsivity, GaAs (Notes 3 and 7)
FPT131 4.8 uA/ Vecg =20V
FPT136 3.0 mW/cm?
Notes
1. These are steady-state limits. The factory should be Ited on licati involving p d or low duty cycle operations.
2. Measured at noted irradiance as emitted from a tungsten filament Iamp a' a color temperature of 2854 °K. The effective photosensitive area is typically

N 0w

1.26 mm? (FPT131) and 0.78 mm? (FPT 136).

. These are values obtained at noted irradiance as emitted from a GaAs source at 800 nm.
. Measured with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 100-1500 nm.
. Rise time is defined as the time required for Icg to rise from 10% to 90% of peak value. Fall time is defined as the time required for Icg to decrease

from 90% to 10% of peak value. Test conditions are: Icg = 4.0 mA, Vog = 6.0V, Ri_ = 100 Q, GaAs source.

. No electrical connection to base pin.
. No electrical connection to emitter pin.



Typical Electrical
Characteristic Curves
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FPT131
FPT136

FPT 131 Collector Current vs Collector Voltage
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Typical Electrical
Characteristic Curves
(Cont’d)

FPT131
FPT136

Rise And Fall Time vs Collector Current
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General-Purpose,
High-Sensitivity
Silicon Phototransistors

Optoelectronic Products
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FPT132
FPT137

General Description

The FPT 132 and FPT 137 are silicon nitride protected
npn Planar phototransistors with exceptionally stable
characteristics and high illumination sensitivity. The
case is made of a special plastic compound with
transparent resin encapsulation that exhibits stable
characteristics under high humidity conditions.

High lllumination Sensitivity
Low Cost

Absolute Maximum Ratings

Maximum Temperatures and Humidity

Storage Temperature —-55°C to +100°C
Operating Temperature —55°C to +85°C
Pin Temperature (Soldering, 5s) 260°C

Relative Humidity at 65°C 85%

Maximum Power Dissipation (Note 3)

Total Dissipation at Tc = 26°C 200 mW
Derate Linearly from 25°C 3.33mw/°C
Total Dissipation at To = 26°C 100 mW
Derate Linearly from 25°C 1.67 mW/°C

Maximum Voltages and Current (Note 4)
Vceo(sus)Collector-to-Emitter

Sustaining Voltage

(Note 4) 0V
Ic Collector Current 25 mA

Package Outlines
FPT132

PHYSICAL DIMENSIONS

LENS —|

.200
t=—(5.080)—>
DIA

.210(5.334)

.140 (3.556)

.105 (2.667)
REF

400 (10.160)
[l MIN

o

— l«—.100 (2.540)

:]\«.oso (1.270)
o

FPT137

.200
[ (5,080 126 (3.200)
.100 (2.540)

3 PINS
022 (.559)
016 (.406)

DIA.

? “ \

.400 (10.160)
] “ MIN

— [— .100 (2.540)

Notes

All dimensions in inches bold and millimeters (parentheses)

j\..»- .050 (1.270)
%o

.080 (2.032)
FLAT

Tolerance unless specified = +.015 (+.381)
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Typical Electrical
Characteristics

FPT132
FPT137

Electrical Characteristics Tj = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage 10 30 v Ic=1mA
(Note 4) (Pulsed)
BVeco Emitter-to-Collector Breakdown Voltage 3.0 v lec = 100 pA
(Note 4)
VCE(sat) Collector-to-Emitter Saturation Voltage, 0.15 0.7 v Ic = 1mA,
Tungsten Source (Note 2) H = 20 mW/cm?
Iceo Collector Dark Current (Note 4) 10 500 nA Vce=50V
Ice(n) Photo Current, Tungsten Source (Note 2)
FPT132 0.2 1.5 mA Vce=56.0V,
FPT137 0.2 0.9 H=1mW/cm?
Icean) Photo Current, Tungsten Source (Note 2)
FPT132 7.5 mA Vce=56.0V,
FPT137 4.5 H =5 mW/cm?
Iceqt) Photo Current, GaAs Source (Note 3)
FPT132 0.4 4.5 mA Vce=560V,
FPT137 0.4 2.7 H=1mW/cm?
t Light Current Rise Time (Note 5) 18 us
ts Light Current Fall Time (Note 5) 18 us
Notes
1. These are steady-state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
2. Measured at noted irradiance as emitted from a tungsten filament lamp at a color temperature of 2854 °K. The effective photosensitive area is typically
1.25 mm2 (FPT132), and 0.78 mm? (FPT137).
3. These are values obtained at noted irradiance as emitted from a GaAs source at 900 nm.
4. N ed with radiation flux i y of less than 0.1 uW/cm? over the spectrum from 100-1500 nm.
5

from 90% to 10% of peak value. Test conditions are: Vog = 5.0 V, Icg = 4.0 mA, R = 100 Q, GaAs source.

FPT132 Collector Current vs Collector Voltage
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Typical Electrical FPT132
Characteristic FPT137
Curves
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Very High-Sensitivity
Photo Darlingtons

Optoelectronic Product
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FPT400
FPT410

General Description

The FPT400 and FPT410 are 3-terminal npn Planar
photo-Darlingtons with exceptionally stable
characteristics and high illumination sensitivity. The
availability of the base pins gives wide latitude for
flexible circuit design. The case is a special plastic
compound with transparent resin encapsulation that
exhibits stable characteristics under high humidity
conditions.

Super High lllumination Sensitivity
Exceptionally Stable Characteristics
Excellent For Low Light Level Applications
High Output Current

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —55°C to +100°C
Operating Temperature —55°C to +85°C
Relative Humidity at 65°C 85%

Maximum Power Dissipation (Note 7 and 8)

Total Dissipation at Tc = 26°C 200 mW
Derate Linearly from 25°C 3.3mwW/°C
Total Dissipation at Ty = 25°C 100 mW
Derate Linearly from 25°C 1.67 mW/°C

Maximum Voltages and Currents
Vcg Collector-to-Base Voltage 30V
Vce Collector-to-Emitter

Voltage 30V
Ic Collector Current 50 mA

Package Outlines
FPT400

PHYSICAL DIMENSIONS
.200

——{<(5.080)>]
DIA

LENS \7{\
1210 (5.334)

[ 140 (3.556)
.105 (2.667) u U
REF

3 PINS ,”
.022 (.559) [I
.016 (.406)

DIA

.400 (10.160)
MIN

le— 100 (2.540)

r<—.050 (1.270)

COLLECTOR

FPT410

.200
< (5,080) == 126 (3.200)
1100 (2.540)

400 (10.160)

/ﬂ ” TTUMIN
3 PINS
.022 (.559)
1016 (406) u_ v

DIA

f—— .100 (2.540)

f— .050 (1.270)

.080 (2.032)
FLAT

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (0.381)
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Typical Electrical FPT400
Characteristics FPT410

Electrical Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) [ Collector-to-Emitter Sustaining Voltage 30 60 \ Ic = 1.0mA
(Note 3)
Vceo Collector-to-Base Voltage 30 60 v Ic = 100 pA
(Note 3)
VEco Emitter-to-Collector Voltage 10 \ lg = 100 pA
(Note 3)
VCE(sat) Collector-to-Emitter Saturation Voltage 0.9 1.0 \ Ilc = 5.0 mA,
H = 5.0 mW/cm?
(Note 1)
Iceo Collector Dark Current 10 100 nA Vce=50V
(Note 3)
IcE(t) Photo Current (Tungsten) .
FPT400 3.0 7.5 mA Vcg = 5.0V
FPT410 2.0 5.0 mA H = 1.0 mW/cm?
(Notes 1, 5)
IcE(t) Photo Current (GaAs)
FPT400 6.0 15 mA Vcge=5.0V,
FPT410 4.0 10 mA H= 1.0 mW/cm?
(Notes 2, 5)
tr Light Current Rise Time 100 us (Note 4)
ts Light Current Fall Time 100 us (Note 4)
Notes

1. Measured at noted irradiance as emitted from a Tungsten filament lamp at a color temperature of 2854°K. The effective photosensitive area is
typically 7 mm2.

2. These are values obtained at noted irradiance as emitted from a GaAs source at 900 nm.

3. Measured with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 100-1500 nm.

4. Rise time is defined as the time required for Icg to rise from 10% to 90% of peak value. Fall time is defined as the time required for Igg to decrease
from 90% to 10% of peak value. Test conditions are Vog = 10V, Igc = 10 mA, R| = 100 @ GaAs source.

5. No electrical connection to base pin.

6. No electrical connection to emitter pin.

7. These are steady-state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

8. These ratings give a maximum junction temperature of 85°C and junction-to-case thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C,
and a junction-to-ambient thermal resist of 600°C/Watt (derating factor of 1.67 mW/°C).
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Hermetic TO-18
Silicon Phototransistors

Optoelectronic Products

FPT500, FPT500A
FPT520, FPT520A
FPT540, FPT540A

General Description

FPT500/FPT520/FPT540 are nitride-passivated npn
Planar silicon phototransistors. These devices are
packaged in a TO-18 style, hermetically sealed pack-
age with lens cap. For most applications two pins are
used (collector and emitter pins). The availability of
the base pin gives wide latitude for flexible circuit
design. Phototransistors can be used as photodiodes
(collector-base) which have excellent photo current
linearity (for analog applications).

High lllumination Sensitivity
Exceptionally Stable Characteristics
Large Range of Controlled Sensitivities
Hermetic Metal Package

High Operating Temperature

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —65°C to +200°C
Operating Temperature —-556°C'to +150°C
Pin Temperature (Soldering, 5s) 260°C

Relative Humidity at 65°C 85%

Maximum Power Dissipation

Total Dissipation at Tc = 26°C 600 mW
Derate Linearly from 25°C 4.8 mW/°C
Total Dissipation at Ty = 26°C 300 mW
Derate Linearly from 25°C 2.4mW/°C

Maximum Voltages and Currents

Ve Collector-to-Base Voltage
FPT500/FPT500A 60 V
FPT520/FPT520A 50V
FPT540/FPT540A 30V

Vce(sus) Collector-to-Emitter

Sustaining Voltage

FPT500/FPT500A 45V
FPT520/FPT520A 30V
FPT540/FPT540A 12V

Ic Collector Current 50 mA

Package Outline

.230 (5.842)
.195 (4.953) .209 (5.309)
784521 ([T ] DIA
DIA
.030 f T__ .065 (1.651)
(0.762) 210 (5.334) -035 (0.889)
MAX 170 (4.318)
Seating Y v
Plane ? |J T
.500 (12.700)
2 PINS MIN
.019 (0.483) l
.016 (0.406)
DIA
.100 (2.540)
T.P.
050 (1.270)
T.P.
. PIN NO. 2
PIN NO. 1- /
ANODE (+) [ff ATHODE (-)

45°T.P, /> = GLASS
.046 (1.16})?/; ; .048 (1.219)
.036 (0.914) .028 (0.711)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
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Typical Electrical FPT500, FPT500A
Characteristics FPT520, FPT520A
FPT540, FPT540A

Electrical Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage \ Ic=1.0mA
FPT500/FPT500A 45 60 (Note 3)
FPT520/FPT520A 30 60
FPT540/FPT540A 12 30
Veeo Collector-to-Base Voltage v Ic = 100 kA
FPT500/FPT500A 60 100 (Note 3)
FPT520/FPT520A 50 80
FPT540/FPT540A 30 50
VEBO Emitter-to-Collector Voltage v Ilg = 100 pA
FPT500/FPTS00A 10 (Note 3)
FPT520/FPT520A 10
FPT540/FPT540A 7.0
VCE(sat) Collector-to-Emitter Saturation Voltage v Ic = 500 uA
FPT500/FPT500A 0.16 0.33 (Note 1)
FPT520/FPT520A 0.16 0.33 H = 2.0 mW/cm?
FPT540/FPT540A 0.25 0.55 Ic=1.0mA
(Note 1)
H = 2.0 mW/cm?
Iceo Collector Dark Current 10 100 nA Ve =50V
(Note 3)
lcBO Collector Dark Current 0.25 25 nA Ve =10V
(Note 3)
Ica(it) Photo Current 10 uA Vecg=5.0V
(Note 6)
H= 1.0 mW/cm?
050 50% Angular Response 15 degrees
t Light Current Rise Time
FPT500/FPTS00A 3.0 us (Note 4)
FPT520/FPT520A 8.0
FPT540/FPT540A 18
ts Light Current Fall Time
FPT500/FPT500A 3.0 us (Note 4)
FPT520/FPT520A 8.0
FPT540/FPT540A 18
Ice(t) Photo Current (Tungsten) mA Vcge=5.0V
FPT500 1.0 3.0 H= 1.0 mW/cm?
FPT500A 2.0 6.0 (Notes 1, 5)
FPT520 5.0 8.0
FPT520A 6.0 18
FPT540 8.0 15
FPT540A 10 30
Iceqt) Photo Current (GaAs) mA Vce=5.0V
FPT500 3.0 6.0 H= 1.0 mW/cm?
FPT520 10 24 (Notes 2, 5)
FPT540 16 30
Notes

1. Measured at noted irradiance as emitted from a Tungsten filament lamp at a color temperature of 2854°K. The effective photosensitive area is
typically 7 mmz2.

. These are values obtained at noted irradiance as emitted from a GaAs source at 900 nm.

. Measured with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 100-1500 nm.

. Rise time is defined as the time required for Icg to rise from 10% to 90% of peak value. Fall time is defined as the time required for Icg to decrease
from 90% to 10% of peak value. Test conditions are: Vog = 10V, Icc = 10 mA, R = 100 2, GaAs source.

. No electrical connection to base pin.

. No electrical connection to emitter pin.

o AN
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Hermetic TO-18
Silicon Phototransistors

Optoelectronic Products

FPT510, FPT510A
FPT530, FPT530A
FPT550, FPT550A

General Description

FPT510/FPT530/FPT550 are nitride-passivated npn
Planar silicon phototransistors. These devices are
packaged in a TO-18 style, hermetically sealed
package with lens cap. For most applications two pins
are used (collector and emitter pins). The availability
of the base pin gives wide latitude for flexible circuit
design. Phototransistors can be used as photodiodes
(collector-base) which have excellent photo current
linearity (for analog applications).

High lllumination Sensitivity
Exceptionally Stable Characteristics
Large Range of Sensitivities
Hermetic Metal Package

High Operating Temperature

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —65°C to +200°C
Operating Temperature —55°C to +150°C
Pin Temperature (Soldering, 5 s) 260°C

Relative Humidity at 65°C 85%

Maximum Power Dissipation

Total Dissipation at Tc = 26°C 600 mW
Derate Linearly from 25°C 4.8 mW/°C
Total Dissipation at T = 25°C 300 mW
Derate Linearly from 25°C 2.4 mW/°C

Maximum Voltages and Currents

Ve Collector-to-Base Voltage
FPT510/FPT510A 60 V
FPT530/FPT530A 50V
FPT550/FPT550A 30V

VcE(sus) Collector-to-Emitter

Sustaining Voltage

FPT510/FPT510A 45V
FPT530/FPT530A 30V
FPT550/FPTS550A 12V

Ic Collector Current 50 mA

Package Outiine

.230 (5.842)
209 (5.309)
.195 (4.953) DA
.178 (4.521) ¥
DIA
030 i L__.020 (0.508)
(0.762) .210 (5.334) .010(0.254)
MAX. 170 (4.318)
g v Uy
Plane f ” T
500 (12.700)
2 PINS MIN
.019 (0.483) \
.016 (0.406) v
DIA
100 (2.540)
.050 (1.270) TP
T.P.
PIN NO. 1 _PIN NO. 2

ANODE (+) [/’

45° 17 GLASS
.046 (1.168)\3/g 2: .048 (1.219)
.036 (0.914) .028 (0.711)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
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Typical Electrical FPT510, FPT510A
Characteristics FPT530, FPT530A

FPT550, FPT550A

Electrical Characteristics T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) [ Collector-to-Emitter Sustaining Voltage v Ic=1.0mA
FPT510/FPT510A 45 60 (Note 3)
FPT530/FPT530A 30 60
FPT550/FPT550A 12 30
VcBo Collector-to-Base Voltage v Ic = 100 uA
FPT510/FPT510A 60 100 (Note 3)
FPT530/FPT530A 50 80
FPT550/FPT550A 30 50
VEBO Emitter-to-Collector Voltage ' lg = 100 pA
FPT510/FPT510A 10 (Note 3)
FPT530/FPT530A 10
FPT550/FPT550A 7.0
VCE(sat) Collector-to-Emitter Saturation Voltage v Ic = 500 uA
FPT510/FPT510A 0.16 0.33 (Note 1)
FPT530/FPT530A 0.16 0.33 H=2.0mW/cm?
FPT550/FPT550A 0.25 0.55 Ic=1.0mA
(Note 1)
H=2.0mW/cm?
Iceo Collector Dark Current 10 100 nA Vce=5.0V
(Note 3)
IcBO Collector Dark Current 0.25 25 nA Veg= 10V
(Note 3)
IcB(it) Photo Current 5.0 uA Vecg=5.0V
(Note 6)
H= 5.0 mW/cm?
0s0 50% Angular Response 15 degrees
t Light Current Rise Time
FPT510/FPT510A 3.0 us (Note 4)
FPT530/FPT530A 8.0
FPT550/FPT550A 18
ts Light Current Fall Time
FPT510/FPT510A 3.0 us (Note 4)
FPT530/FPT530A 8.0
FPT550/FPT550A 18
Iceqt) Photo Current (Tungsten) mA Vce=5.0V
FPT510 0.5 1.5 H= 5.0 mW/cm?
FPT510A 1.0 3.0 (Notes 1, 5)
FPT530 3.0 5.0
FPT530A 4.0 12
FPT550 8.0 10
FPTS50A 8.0 24
Iceqt) Photo Current (GaAs) mA Vce=5.0V
FPT510 1.5 4.5 H = 5.0 mW/cm?
FPT530 6.0 15 (Notes 2, 5)
FPT550 16 30
Notes

1.

2. These are values
3. Measured with radiation flux intensity of less than 0.1 uW/cm?2 over the spectrum from 100- 1500 nm.
4.
5
6

Measured at noted irradiance as emitted from a Tungsten filament lamp at a color temperature of 2854°K. The effective photosensitive area is
typically 7 mm2,

e

d at noted irradi as emitted from a GaAs source at 900 nm.

Rise time is defined as the time required for Icg to rise from 10% to 90% of peak value. Fall time is defined as the time required for I to decrease
from 80% to 10% of peak value. Test conditions are: Vog = 10V, Icc = 10 mA, R = 100 2, GaAs source.

. No electrical connection to base pin.
. No electrical connection to emitter pin.
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Very High-Sensitivity
Photo-Darlingtons

Optoelectronic Products

FPT560
FPT570

General Description

FPT560/FPT570 are nitride passivated silicon photo
Darlingtons. Each device is packaged in a TO-18
style, hermetically sealed package with lens cap. For
most applications two pins are used (collector and
emitter pins). The availability of the base pin gives
wide latitude for flexible circuit design.

Super High lllumination Sensitivity
Exceptionally Stable Characteristics
Excellent For Low Light Level Applications
High Output Current

Absolute Maximum Ratings
Maximum Temperature and Humidity

Storage Temperature —-65°C to +200°C
Operating Temperature —55°C to +150°C

Pin Temperature (Soldering, 5 8) 260°C
Relative Humidity at 65°C 85%
Maximum Power Dissipation

Total Dissipation at Tc = 256°C 600 mW
Derate Linearly from 25°C 4.8 mW/°C
Total Dissipation at Ty = 26°C 300 mW
Derate Linearly from 25°C 2.4 mW/°C

Maximum Volitages and Currents

Vcg Collector-to-Base Voltage 30V

Vce Collector-to-Emitter
Voltage

Ic Collector Current

30V
125 mA

Package Outlines

FPT560
.230 (5.842)
1195 (4.953) .209 (5.309)
.178 (4.521) DIA
DiA 030 .065 (1.651)
(0.762)| .210 (5.334) -035(0.889)
AX .170 (4.318)
< : '
Plane f u T
.500 (12.700)
2PINS MIN
.019 (0.483)
.016 (0.406) l
DIA
| _.100 (2.540)
.050 (1.270) T-P.
T.P.
PIN NO. 2
PIN NO. 1~ //
ANODE (+) A"/~ CATHODE (-)
]2
e ;"/ GLASS
.046 (1.16>P/£ 2 .048 (1.219)
.036 (0.914) .028 (0.711)
FPT570
.230 (5.842)
209
.195 (4.953) ,3‘5{309)
178 (4.521)
DIA ]
.030 .020 (0.508)
(0.762) .210 (5.334) .010 (0.254)
MAX 170 (4.318)
Seating
Plane f
.500 (12.700)
2 PINS MIN
.019 (0.483)
.016 (0.406) ) '
DIA
.100 (2.540)
T.P.
PIN NO. 2
ANODE (+) [ CATHODE -)
45° T;P/ GLASS
.046 (1.168) »° g 2: .048 (1.219)
.036 (0.914) .028 (0.711)
Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
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FPT560

FPT570

Electrical and Radiant Characteristics Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage 30 60 v Ilc=1.0mA
(Note 3)
Veceo Collector-to-Base Voltage 30 60 v Ic = 100 A
(Note 3)
Veco Emitter-to-Collector Voltage 10 v lg = 100 A
(Note 3)
VCE(sat) Collector-to-Emitter Saturation Voltage 0.9 1.0 v Ic =25 mA,
H= 2.0 mW/cm?
(Note 1)
Iceo Collector Dark Current 10 100 nA Ve =50V
(Note 3)
Iceqt) Photo Current (Tungsten)
FPT560 10 30 mA Vce=5.0V,
FPT570 1.0 6.0 mA H= 1.0 mW/cm?
(Notes 1, 5)
IcE(t) Photo Current (GaAs) :
FPT560 30 90 mA Vce =50V,
FPT570 3.0 18 mA H= 1.0 mW/cm?
(Notes 2, 5)
050 50% Response Angle 15 degrees
tr Light Current Rise Time 100 us (Note 4)
ts Light Current Fall Time 100 us (Note 4)
Notes

1. Measured at noted irradiance as emitted from a Tungsten filament lamp at a color temperature of 2854°K. The effective photosensitive area is

typically 7 mm2.

bWN

[ X4 ]

. These are values obtained at noted irradiance as emitted from a GaAs source at 900 nm.

. Measured with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 100-1500 nm.

. Rise time is defined as the time required for Icg to rise from 10% to 90% f peak value. Fall time is defined as the time required for Icg to decrease
from 90% to 10% of peak value. Test conditions are: Vog = 10V, igc = 10 mA, R = 100 Q, GaAs source.

. No electrical connection to base pin.

. No electrical connection to emitter pin.
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Miniature Ceramic
Silicon Phototransistors

Optoelectronic Products

FPT610
FPT630

General Description

The FPT610 and FPT630 are miniature
phototransistors with exceptionally stable
characteristics. They utilize a ceramic case with
transparent resin encapsulation. The spectral
response, extending from 400 to 1100 nm, is
compatible with daylight, tungsten and gallium

arsenide sources.

High lllumination Sensitivity

Exceptionally Stable Characteristics
Can Be Staked On .087-Inch Centers
Miniature—85 X 185 X 95 Mils High

Absolute Maximum Ratings

Maximum Temperature and Humidity
Storage Temperature

Operating Temperature
Pin Temperature (Soldering, 5 s) 260°C
Relative Humidity at 65°C

Maximum Power Dissipation
Total Dissipation at Tp = 26°C
Derate Linearly from 25°C

Maximum Voltages and Currents
VcEe(sus)Collector-to-Emitter
Sustaining Voltage

FPT610
FPT630

Ic Collector Current

—40°C to +100°C
—40°C to +100°C

Package Outline

ANODE(IR)
PHOTOTRANSISTOR
EMITTER—

.185
(4.699)

'\ (2.450)

MAX
< .100

3
.085
(2.159)

MA*X

PHOTOTRANSISTOR
—COLLECTOR
CATHODE(IR)

4+

f

.095 (2.413)
.085 (2.159)

.400
(10.160)
MIN

Notes

‘J L .020 (.508)
.016 (.406)

All dimensions in inches bold and millimeters (parentheses)

Tolerance unless specified = +.015 (+.381)
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Typical Electrical FPT610
Characteristics FPT630

Electrical Characteristics Tp = 256°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage
(Note 1) ic=1.0mA
FPT610 30 60 Vv
FPT630 20 40 \"
VEco Emitter-to-Collector Voltage (Note 1) 10 v lg = 100 pA
VCE(sat) Collector-to-Emitter Saturation Voltage 0.16 0.33 \ Ic = 500 pA
(Note 2) H =20 mW/cm?
Iceo Collector Dark Current (Note 1) 10 100 nA Vce =50V “
Ice( Photo Current (Tungsten) (Note 2)
FPT610 0.2 1.0 mA Vce=50V
FPT630 2.0 5.0 H=5.0mW/cm?
Ice) Photo Current (GaAs) (Note 3)
FPT610 0.4 3.0 mA Vcg=5.0V
FPT630 4.0 15 H= 5.0 mW/cm?
t Rise Time (Note 4)
FPT610 3.0 us Ic = 2.0mA,
FPT630 18 R =100 Q
t Fall Time (Note 4)
FPT610 3.0 us Ic = 2.0 mA,
FPT630 18 R = 100 Q
Notes
1. M d with radiation flux intensity of less than 0.1 uW/cm? over the spectrum from 100- 1500 nm.
2. M ed at noted irradi as emitted from a Tungsten filament lamp at a color temperature of 2864°K.
3. These are values obtained at noted irradi as emitted from a GaAs source at 900 nm.

4. Rise time is defined as the time required for Icg to rise from 10% to 80% of peak value. Fall time is defined as the time required for Icg to decrease

from 90% or 10% of peak value. Test conditions are: Icg = 4.0 mA, Vcg = 6.0 V, R = 100 Q, GaAs source.
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Low-Cost,
General-Purpose NPN
Silicon Phototransistor

Optoelectronic Products

FPT700

General Description

The FPT700 is a low-cost, general-purpose, NPN
silicon phototransistor encapsulated in a clear plastic
T1 package.

Absolute Maxlmum Ratings

Maximum Temperature and Humidity

Operating Temperature —40°C to +85°C
Storage Temperature —55°C to +100°C
Pin Temperature (Soldering, 5s) 230°C

Relative Humidity at 85°C 85%

Maximum Power Dissipation
Total Dissipation at Ty = 25°C
Derate Linearly from 25°C

100 mW
1.33 mW/°C

Maximum Voltage and Current

Vce(sus) Collector-to-Emitter
Sustaining Voltage 15V

Ic Collector Current 25 mA

Electrical Characteristics T = 25°C

Package Outline

P ©‘CATHODE

120,010
(3.048+0.254) |
\
LR BV
(5.080)
A70
l 4.318)
[
Y
1020 (:508) X
550 MIN J ™ f_ .020 (.508)
(13.970) vl
T.oao MIN (1.016)

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

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo(sus) | Collector-to-Emitter Sustaining Voltage 15 50 v Ic=1.0mA
(Pulsed)
BVeco Emitter-to-Collector Breakdown Voltage 7.0 v Ic = 100 pA
VCE(sat) Collector-to-Emitter Saturation Voltage 0.16 0.7 \ Ic = 500 pA
H =20 mW/cm?
Iceo Collector Dark Current 10 500 nA Ve =560V
Iceq) Photo Current, Tungsten Source at Color 0.10 1.0 mA Vce=5.0V,
Temperature of 2854°K H=5.0mW/cm?
ty Light Rise Time (10% to 90%) 2.8 us IcE = 4.0 mA,
V=560V
ts Light Fall Time (90% to 10%) 2.8 us RL = 100 @
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Typical Electrical FPT700
Characteristic Curves

Normalized Light Current vs
Angular Displacement Relative Spectral Response
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Low-Cost,
General-Purpose
Silicon Photodiode

Optoelectronics Group

FPT720

General Description

The FPT720 is a low-cost, general-purpose,
silicon photodiode encapsulated in a clear
plastic T1 package.

Absolute Maximum Ratings

Maximum Temperature and Humidity

Operating Temperature —40°C to +85°C
Storage Temperature —55°C to +100°C
Pin Temperature (Soldering, 5 s) 230°C

Relative Humidity at 85°C 85%

Maximum Power Dissipation

Total Dissipation at Tp = 25°C 100 mW
Derate Linearly from 25°C 1.33 mW/°C
Maximum Voltage and Current

VR Reverse Voltage 50V

Package Outline

(3185? 0) CATHODE

120£.010
(3.0480.254) L‘

1020 (.508) X
550 MIN | 020 (s08)
(13.970) -

T.oao MIN (1.016)

Notes

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

Blue Dot on package side differentiates PHOTODIODE from PHOTO
EMITTER
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Typical Electrical FPT720
Characteristic

Electrical Characteristics Tj = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
BV Breakdown Voltage 50 120 v I = 10 pA,
H = 0.1 uW/cm?
Voc Open-Circuit Voltage (Note) 380 400 mV No Bias,
H = 20 mW/cm?
IR Dark Current 0.3 35 nA VgR=-—-10V,
H=< 0.1 uW/cm?
I Photo Current (Note) 15 25 pA VR=—10V,
H = 20 mW/cm?
I (sc) Short-Circuit Current (Note) 15 25 kA No Bias,
: H = 20 mW/cm?
R (Tungsten)| Responsivity (Note) 0.6 1.0 uA/ No Bias,
mW/cm? Tg = 2854°K
R @ 900 nm | Responsivity 900 nm 3.9 uA/
mW/cm?3 No Bias, GaAs
Co Open-Circuit Capacitance 60 pF VR=0V,
H=<0.1mW/cm?
Cgr Reversed Bias Capacitance 20 pF VR=-10V,
H=<0.1 uW/cm?
Rmax Responsivity (Absolute) at Spectral Peak 0.6 A/W VR=0V,
A = 800 nm
NEP Noise Equivalent Power 1.0 x w VR=-—10V,
10— 14 A = 800 nm,
i Af = 1.0 Hz
D Detectivity 8.8 x cmVHz | Vg =—10V,
1012 w A = 800 nm,
f = 1.0 kHz,
Af = 1.0 Hz
Note

Irradiation source is an unfiltered Tungsten Lamp operated at 2854 °K color temperature

Normalized Light Current vs

Angular Displacement Relative Spectral Response
1.2 100 /\
2 10 /
£ . " / \
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N 04 = =
2 3 a
: e [/ \
S o2 20
z ] \
|1 N
°w° 60° 40° 20° 0° 20° 40° 60° 80° 0300 500 700 900 1100 1300
6 - ANGULAR DISPLACEMENT A - WAVELENGTH - nm



4-72

P-N GaAs - TIL38
Infrared-Emitting Diode

Optoelectronic Products

General Description Package Outline
The TIL38 is a p-n GaAs infrared-emitting diode in a

low-cost plastic T1-% package. » (2'.‘:3))

Output Spectrally Compatible With Silicon Sensors
High Power Output
High Radiant intensity

-230 l«— CATHODE
@ (5.842)

Absolute Maximum Ratings > (4';1;2?&.324) ~
Maximum Temperature
Operating Temperature +100°C
Storage Temperature to +100°C
Pin Temperature (Soldering, 3 s) “260°C 380

(8.636)
Maximum Power Dissipation 365
Total Dissipation at Tp = 25°C 125 mW ( L)
Derate Linearly at 25°C 1.3mW/°C l

A
Maximum Voltage and Current
VR Reverse Voltage 5V ST0MIN 015 (.381) X
IF Forward dc Current (25°C) 150 mA (14.478) U | 017 (432)
! 11

—T.oao MIN (1.016)

Notes

This device has a gray-tinted plastic body

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

Electrical Characteristics T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

Po Radiant Power Output 6 12 mw Ir = 100 mA

Apk Wavelength @ Peak Emission 915 940 975 nm I = 100 mA

AX Spectral Bandwidth Between Half-Power Points| 50 75 nm I = 100 mA

O Emission Beam Angle Between Half Intensity 60 degree |Ig = 100 mA

Capacitance 25 pF VE=0,

f=1MHz

t Radiant Rise Time 600 ns IeM = 20 mA,
tw =2us

t¢ Radiant Fall Time 350 ns f = 45 kHz

VE Forward Voltage 2.55 v IF=1A
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Silicon Photodiode

Optoelectronic Products

TIL100

General Description
The TIL100 is a high-speed PIN photodiode operating
in a reverse-bias mode. It is spectrally matched with
the TIL38 emitter. This photodiode was designed for
infrared remote-control system.

Low Capacitance
High Photosensitivity With Fast Response

Absolute Maximum Ratings
Maximum Temperature
Operating Temperature ®C to +100°C
Storage Temperature 25°C to +100°C
Pin Temperature (Soldering, 3 8) 260°C

Maximum Power Dissipation

Total Dissipation at Tp = 26°C 150 mW
Derate Linearly at 25°C 2mW/°C
Maximum Voltage

BV  Breakdown Voltage 30V

Electrical Characteristics Tp = 26°C

Package Outline

1030 (.762) —>| *»

|<—.750 (19.050) MIN
060 (1.524)
]

CATHODE

SENSITIVE |
SURFACE
| e——
106 (2.662)
1094 (2.388)
287 (7.289)

| 282(7.163) | sEATING
SEnsITIVE | PLANE

1106 (2.692)
095 (2.413)

T

157 (3.988)

152 (3.861)
¥

2SQUARE PINS
024(610)
016 (406)

f
SENSITIVE
SURFACE |

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

Symbol Characteristic Min Typ Max Units Test Conditions
Cr Total Capacitance 35 50 pF VR =3V,
H=0,f=1MHz
t Rise Time 100 ns VR=10V,
R = 1kQ
tf Fall Time 100 ns VR= 10V,
R = 1kQ
I Light Current 10 nA VR=10V,
H = 250 W/cm?
at 940 nm
Ip Dark Current 50 nA VR=10V,
H=0







Couplers







Optically-Coupled
Isolator

Optoelectronic Products
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FCD810/A/B/C/D

General Description

The FCD810 series of optoisolators combines a GaAs
infrared-emitting diode and a silicon npn photo-
transistor in close proximity. Optical intercoupling
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.

Glassolated™

1500 V To 6000 V Minimum Isolation
Input-to-Output

10" Q Isolation Resistance

Low Coupling Capacitance— Typically 1.0 pF

Absolute Maximum Ratings

—565°C to +150°C
—55°C to +100°C

Storage Temperature
Operating Temperature

Pin Temperature (Soldering, 5 s) 260°C
Total Package Power
Dissipation at Ty = 26°C
(LED plus Detector) 250 mW
Derate Linearly from 25°C 3.3mW/°C
Input Diode
VR Reverse Voltage 30V
Ie Forward dc Current 60 mA
lok  Peak Forward Current at
1 us pulse width,
300 pps 3.0A
Pp  Power Dissipation
at Tp = 256°C 100 mW
Derate Linearly
from 256°C 1.33 mW/°C
Output Transistor
Vce Collector-to-Emitter
Voltage 20V
Vcg Collector-to-Base Voltage 50V
Ic Collector Current 25 mA
Pp Power Dissipation at
Ta = 25°C 150 mW
Derate Linearly from 26°C 2.0 mW/°C

Package Outline

.340
.045 (8.636)
(1.143)

l«-.075(1.905)MAX

o

.250(6.350)

~
IJILl‘l

QC*

_ -060(1.270)

" _.062(1.575) DIA

R

050 (1.270) |

032 .120
(.813) (3.048)

1150 (3.810)

1018 (.457)
+.003 (.076)

Notes

»r L- e—  »—.100(2.540)

i

.050
(1.270)

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

Lv _ .340(8.636)
TYP

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

Connection Diagram DIP (Top View)

ANODE (+) E} B BASE
CATHODE (—)LT_ l I EBCOLLECTOR
\

N.C. E

g EMITTER

in
Anode (+)
Cathode (-)
NC
Emitter
Collector
Base

OO HWON~-T

}

|

Input Diode

Output npn
Phototransistor
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Typical Electrical , FCD810/A/B/C/D
Characteristics

Electrical Characteristics—Input Diode T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

VE Forward Voltage 1.2 1.5 Vv I = 10 mA

BVR Reverse Breakdown Voltage 3.0 8.0 v Ir = 1.0 mA

Electrical Characteristics— Output Transistor Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

Vceo Collector-to-Emitter Voltage. 20 50 v Ic = 1.0mA,
Ig=0

VeBo Collector-to-Base Voltage 50 v Ic = 100 uA,
Ig=0

Iceo Collector-to-Emitter Leakage Current 100 nA Vece =10V,
Igp=0

lcBO Collector-to-Base Leakage Current 100 nA Ve =10V,
Igp=0

hgg Forward Current Gain 50 250 Vce =50V,
Ic = 100 pA

Ccb Collector-to-Base Capacitance 20 pF Veg =10V

Ceb Emitter-to-Base Capacitance 10 pF Ve =0

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage
FCD810 1500 Vims
FCD810A 1500 Vpk
FCD810B 2500 Vpk
FCD810C 5000 Vpk
FCD810D 6000 Vpk
VCE(sat) Collector-to-Emitter Saturation Voltage 0.3 0.7 v Ic = 2.6 mA,
Ir = 60 mA
Ic/Ig(CTR) | Collector Current Transfer Ratio (Note 1) 10 25 % Vce= 10V,
I = 10 mA
Rio Input-to-Output Resistance 10" Q Vio = 500 V
Cio Input-to-Output Capacitance 1.0 pF f= 1.0 MHz
t, t5 Collector Rise and Fall Times (Note 2) 4.0 us Ic = 2.0 mA,
Vece= 10V,
R = 100 Q
Notes ' '

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.
2. 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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Typical Electrical FCD810/A/B/C/D
Characteristic Curves

Maximum Power Dissipation Rating
Low Level Transfer Characteristics vs Ambient Temperature
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Optically-Coupled
Isolator

Optoelectronic Products

FCD820/A/B/C/D

General Description

The FCD820 series of optoisolators combines a GaAs
infrared-emitting diode and a silicon npn photo-
transistor in close proximity. Optical intercoupling
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. The FCD820 is covered under UL
component recognition program, reference file
E55299.

Glassolated™

High Current Transfer Ratio— Typically 50%

1500 V To 6000 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 —-55°C to +150°C
Operating Temperature —556°C to +100°C

Pin Temperature (Soldering, 5s) 260°C
Total Package Power Dissipation

at Ty = 26°C

(LED plus Detector) 250 mW
Derate Linearly from 25°C 3.3mW/°C

Input Diode

VR Reverse Voltage 30V

IF Forward dc Current 60 mA

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

Pp  Power Dissipation at
Ta = 256°C 100 mW
Derate Linearly from 25°C 1.33 mW/°C

Output Transistor
Vce Collector to Emitter

Voltage 30V
Vcg Collector to Base Voltage 70V

Ic Collector Current 25 mA
Pp Power Dissipation at
Ta = 25°C 150 mW

Derate Linearly from 26°C 2.0 mW/°C

Package Outline

.340
(8.636)
l- |~ .075(1.905)MAX
sh il r'l'n 4
3 O:\ .050 (1.270)
¥

062 (1.575) DIA
.015(.381)

’] ’L (1. 270)
.050(1.270) P.3‘00(7.61%)'), L
N
] ﬁ \

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

i
Sasteen ». L i L .340(8.636) _
+.003 (.076) te— >{—.100 (2.540) b

045 |
(1.143)

-250(6.350)

032 120
(813) (3.048)
L2

.150(3.810)
]

Notes
All dimensions in inches bold and millimeters (parentheses).
Tolerance unless specified = +.015 (0.381)

Connection Diagram
DIP (Top View)

ANODE (+) E 3 BASE
CATHODE (»)E%\ l L:—Elcouecmn

N.C. E 3 EMITTER

Pin

1 Anode (+) .

2 Cathode (—) } Input Diode

3 NC

4 Emitter

5 Collector } g:tput npn.

6 Base ototransistor
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Typical Electrical FCD820/A/B/C/D
Characteristics

Electrical Characteristics—Input Diode T = 256°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.2 1.5 v I = 60 mA
BVR Reverse Breakdown Voltage 3.0 8.0 v IR = 10 kA

Electrical Characteristics —Output Transistor T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

VcEo Collector-to-Emitter Voltage 30 65 v Ic = 1.0 mA,
Ig=0

Veeo Collector-to-Base Voltage 70 165 \ Ic = 100 pA, -
Ig=0

Iceo Collector-to-Emitter Leakage Current 50 nA Vcg= 10V,
=0

lcBO Collector-to-Base Leakage Current 20 nA Veg =10V,
=0

hgg Forward Current Gain 100 250 Vce=5.0V,
Ic = 100 pA

Ceb Collector-to-Base Capacitance 20 pF Vecg= 10V

Ceb Emitter-to-Base Capacitance 10 pF Ve =0

Electrical Characteristics—Coupled Tj = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage
FCD820 1500 Vims
FCD820A 1500 Vpk
FCD820B 2500 Vpk
FCD820C 5000 Vpk
FCD820D 6000 Vpk
VCE(sat) Collector-to-Emitter Saturation Voitage 0.24 0.40 \ Ic=2.2mA,
I =15 mA
(FCD820,
Ic =2.0mA,
I = 10 mA)
Ic/Ig(CTR) | Collector Current Transfer Ratio (Note 1) 20 50 % Vce =10V,
IF=10mA
(FCD820,
Vcg =0.4V)
Rio Input-to-Output Resistance 1011 Q Vio = 500 V
Cio Input-to-Output Capacitance 1.0 pF f= 1.0 MHz
tr & Collector Rise and Fall Times (Note 2) 25 us Ic=2.0mA,
Vce= 10V,
R, = 100 @
Notes
1. Collector current fer ratio is defined as the ratio of the collector current to the forward bias input current.

2. 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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Typical Electrical FCD820/A/B/C/D
Characteristic Curves

Maximum Power Dissipation Rating

Low Level Transfer Characteristics vs Ambient Temperature
12.0 I — 200
p—T""1g - 20mA Tp=25°C
/ 18 mA s
10.0 [
PUT TRANSISTOR
E 16 mA % 150 QUTPY SISTO!
1 !
L 80 14 mA z 125 \
& = |
« 12mA g \
3 60 T‘ 2 100 o INPUT 010D
2 10 2 NN
P
N
g ! ER
S 40 8.0mA 3
I ) a
o I
- 6.0 mA 50
- T o N\
20 4.0 mA
- T 25
2.0 mA
0 I Y
0 20 4.0 6.0 8.0 10 12 -60 -40 -20 0 20 40 60 80 100
VCE - OUTPUT VOLTAGE — V TA — AMBIENT TEMPERATURE ~ °C



Optically-Coupled
Isolator

Optoelectronic Products

5-9

FCD 825/A/B/C/D

General Description

The FCD825 series of optoisolators have a npn silicon
Planar phototransistor and a GaAs diode in close
proximity. Optical intercoupling 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.

Glassolated™

High Current Transfer Ratio— Typically 80%

1500 V To 6000 V Minimum lIsolation
Input-To-Output

10" Q Isolation Resistance

Low Coupling Capacitance— Typically 1.0 pF

Absolute Maximum Ratings

Maximum Temperature and Humidity

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

Total Package Power

Dissipation at T = 256°C

(LED plus Detector) 250 mW
Derate Linearly from 25°C 3.3mW/°C
Input Diode
VR Reverse Voltage 30V
Ig Forward dc Current 60 mA
lok  Peak Forward Current
(1 us pulse width,
300 pps) 3.0A
Pp  Power Dissipation
at Tp = 26°C 100 mW
Derate Linearly
from 256°C 1.33 mW/°C
Output Transistor
Vce Collector-to-Emitter
Voltage 30V
Ve Collector-to-Base
Voltage 70V
Ic Collector Current 25 mA
Pp  Power Dissipation
at Tp = 26°C 150 mW
Derate Linearly
from 25°C 2.0mW/°C

Package Outline

.340
(8.636)

045
e TJL r.msu 905)MAX
Y 4
3 7] 060(1.270)
%j
™_.062 (1.575) DIA

6

.250(6.350)

H:J HJJ-{L‘LHL %0

.050 (1.270) |

.015(381)

.300 (7.620)
I’ PINCTRTYP
i

032 .120
(813) (3.048)

1150 (3.810) .010(.254)

+.002(.051)

1100 (2.540) 1——- 3406 536) —I

.018(.457) ‘ L
+.003(.076) |

Notes
All dimensions in inches bold and millimeters (parentheses).
Tolerance unless specified = +.015 (0.381)

Connection Diagram
DIP (Top View)

ANODE (+) E} 3 BASE
CATHODE () [2: 5 | COLLECTOR

N.C. E z, 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 FCD825/A/B/C/D
Characteristics

Electrical Characteristics—Input Diode T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.3 1.5 v I =60 mA
BVR Reverse Breakdown Voltage 3.0 8.0 v Ir = 10 A

Electrical Characteristics — Output Transistor Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

VcEO Collector-to-Emitter Voltage 30 50 v Ilc = 1.0 mA,
Ig=0

VeBo Collector-to-Base Voltage 70 150 v Ic = 10 uA,
=0

lceo Collector-to-Emitter Leakage Current 2.0 50 nA Vce= 10V,
IF=0

IcBo Collector-to-Base Leakage Current 20 nA Veg = 10V,
Ig=0

hgg Forward Current Gain 100 350 Vce =560V,
Ic = 100 pA

Ccb Collector-to-Base Capacitance 20 pF Vgg =10V

Ceb Emitter-to-Base Capacitance 10 pF Veg =0

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage
FCD825 1500 Vims
FCD825A 1500 Vok
FCD825B 2500 Vpk
FCD825C 5000 Vpk
FCD825D 6000 Vpk
VCE(sat) Collector-to-Emitter Saturation Voltage 0.24 0.4 \ Ic = 2.0 mA,
I =10 mA
Ic/IF(CTR) | Collector Current Transfer Ratio (Note 1) 50 80 % Vece= 10V,
IF=10mA
Rio Input-to-Output Resistance 10" Q Vio =500V
Cio Input-to-Output Capacitance 1.0 pF f=1.0MHz
tr, t¢ Collector Rise and Fall Times (Note 2) 3.5 us Ic = 2.0 mA,
Vcg= 10V,
R = 100 @
Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.
2. 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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FCD830/A/B/C/D

General Description

The FCD830 series of optoisolators have a npn silicon
Planar phototransistor in close proximity with 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.

Glassolated™

High Current Transfer Ratio— Typically 50%

1500 V To 6000 V Minimum Isolation
Input-to-Output

10" Isolation Resistance

Low Coupling Capacitance— Typically 1.0 pF

High Speed

Absolute Maximum Ratings
Storage Temperature
Operating Temperature

Pin Temperature

—55°C to +150°C
—55°C to +100°C

(Soldering, 5 s) 260°C
Total Package Power
Dissipation at T = 25°C
(LED plus Detector) 250 mW
Derate Linearly from 256°C 3.3mW/°C
Input Diode
VR Reverse Voltage 3.0V
'3 Forward dc Current 60 mA
lok  Peak Forward Current
(1 us pulse width,
300 pps) 3.0A
Pp  Power Dissipation
at Tp = 256°C 100 mW
Derate Linearly
from 25°C 1.33mW/°C

Output Transistor
Vce Collector-to-Emitter
Voltage 30V

Vog Collector-to-Base Voltage 70V

Ic Collector Current 20 mA

Pp Power Dissipation
at Tp = 25°C 150 mW
Derate Linearly
from 25°C 2.6 mW/°C

Package Outline

-340
(8.636)

“ fg:ss) = i le—.075(1.905)MAX
! ;'H ;
3 1] .050(1270)
O
.250 (6.350) \.062 (1.575) DIA
4 6
L 050
210 300 (7.620)
1050 (1.270) =] -300 (7. -
PINCTRTYR .015(.381)
l i
032 120 - T
(813) (3.048) !
L2 B
1150 (3.810) 0100254)

+.002(.051)

.018(.457) ,l L . .340(8.636) ___,
+.003 (076) 100 (2.540) TYP

Notes
All dimensions in inches bold and millimeters (parentheses).
Tolerance unless specified = +.015 (0.381)

Connection Diagram DIP (Top View)

ANODE (+) E§ zl BASE
CATHODE (—)E | | EBCOLLECTOR
\

NC E 3 EMITTER

Pin
1 Anode (+) | od
2 Cathode (—) } nput Diode
3 NC
4 Emitter
Output npn
5 Collector } o P tor
6 Base
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Typical Electrical FCD830/A/B/C/D
Characteristics

Electrical Characteristics—Input Diode T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.3 1.5 \ Ir = 60 mA
BVR Reverse Breakdown Voltage 3.0 8.0 v IR = 10 uA

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,
=0

Veeo Collector-to-Base Voltage 70 165 v Ic = 10 uA,
IF=0

Iceo Collector-to-Emitter Leakage Current 2.0 50 nA Vce = 10V,
IF=0

lcBO Collector-to-Base Leakage Current 0.1 20 nA Vgg = 10V,
IF=0

heg Forward Current Gain 100 Vce=5.0V,
Ic = 100 pA

Ceb Collector-to-Base Capacitance 7.5 pF Veg =10V

Ceb Emitter-to-Base Capacitance 10 pF VEg =0

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage
FCD830 1500 Vims
FCD830A 1500 Vpk
FCD830B 2500 Vok
FCD830C 5000 Vpk
FCD830D : 6000 Vpk
VCE(sat) Collector-to-Emitter Saturation Voltage 0.24 0.40 Vv Ic = 2.2 mA,
I =15 mA
(FCD830,
Ic =2.0mA,
I = 10 mA)
Ic/Ip (CTR) | Collector Current Transfer Ratio 20 50 % Vce= 10V,
(Note 1) IF =10 mA
(FCD830,
Vce = 0.4 V)
Rio Input-to-Output Resistance 10" Q Vio. =500 V
Cio Input-to-Output Capacitance 1.0 pF f= 1.0 MHz
t,, t¢ Collector Rise and Fall Times 1.6 2.0 us . Ic = 2.0 mA,
(Note 2) Vec =10V,
R = 100 ©
Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.
2. 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 80% to 10% of peak value.
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FCD831/A/B/C/D

General Description

The FCD831 series of optoisolators combines a GaAs
infrared emitting diode and a silicon npn photo-
transistor in close proximity. Optical intercoupling
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.

Glassolated™

1500 V to 6000 V Minimum Isolation
Input-to-Output

10" Q Isolation Resistance

Low Coupling Capacitance— Typically 1.0 pF

High Speed

Absolute Maximum Ratings

Maximum Temperature and Humidity

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

Total Package Power Dissipation
at Tp = 25°C,

LED plus Detector

Derate Linearly from 25°C

250 mW
3.3mw/°C

Input Diode

VR Reverse Voitage 3.0V

Ig Forward dc Current 60 mA

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

Pp Power Dissipation at
Ta = 25°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 70 V

Ic Collector Current 20 mA
Pp Power Dissiption at
Ta = 25°C 150 mW

Derate Linearly from 26°C 2.0 mW/°C

Package Outline

-340
045 (8.636)

“143,—J I-— —}L‘ [e—.075(1.905)MAX
I
i ek W WA
3 1| .050(1.270)
ON T

™ .062 (1.575) DIA

.250(6.350)

.050
(1.270)

H}v{{i

.050(1.270) |

.032 .120
(.813) (3.048)

.150(3.810) .010(.264)
¥ +.002(.051)

.018(457) ‘L .340(8.636)
+.003(076) <——>—-100(2.540) TvP

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

Connection Diagram
DIP (Top View)

ANODE (+) E} EI BASE
CATHODE (-)[ 2 l | EE COLLECTOR
\

NC E :Zl EMITTER

Pin

1 Anode (+) :

2 Cathode (-) } Input Dicde

3 NC

4 Emitter Output npn

5 Collector Phototransistor
6 Base

.300(7.620)
i‘ PINCTRTYP .015(.381)
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Typical Electrical FCD831/A/B/C/D
Characteristics

Electrical Characteristics—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.3 1.5 \" Ir = 60 mA
BVr Reverse Breakdown Voltage 3.0 8.0 v IR =10 pA

Electrical Characteristics—Output Transistor Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

Vceo Collector-to-Emitter Voltage 30 65 v Ic = 1.0mA,
Ig=0

Veeo Collector-to-Base Voltage 70 165 v Ic = 10 kA,
Ig=0

Iceo Collector-to-Emitter Leakage Current 2.0 50 nA Vce= 10V,
IF =0

lcBO Collector-to-Base Leakage Current 0.1 20 nA Veg= 10V,
IF =0

hgg Forward Current Gain 100 250 Vce=5.0V,
Ic = 100 pA

Ceb Collector-to-Base Capacitance 7.5 pF V=10V

Ceb Emitter-to-Base Capacitance 10 pF VEg =0

Electrical Characterlstics—COUpléd Ta = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage
FCD831 1500 Vims
FCD831A 1500 Vpk
FCD831B 2500 Vpk
FCD831C 5000 Vpk
FCD831D 6000 Vpk
VCE(sat) Collector-to-Emitter Saturation Voltage 0.30 0.5 v Ic = 2.0mA,
Ir = 50 mA
Ic/Ig (CTR) | Collector Current Transfer Ratio (Note 1) 10 15 % Vce= 10V,
I =10 mA
Rio Input-to-Output Resistance 10" Q Vio = 500 V
Cio Input-to-Output Capacitance 1.0 pF f=1.0MHz
tr, ¢ Collector Rise and Fall Times (Note 2) 1.6 2.0 us Ic = 2.0 mA,
Vece= 10V,
RL = 100 Q
Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.
2. 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% ot 10% of peak value.
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Optically-Coupled
Isolator

Optoelectronic Products

FCD836/C/D

General Description

The FCD836 series of optoisolators combines a GaAs
infrared-emitting diode and a silicon npn
phototransistor in close proximity. Optical
intercoupling 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.

Glassolated™

1500 V to 6000 V Minimum Isolation
Input-to-Output

10" Q Isolation Resistance

Low Coupling Capacitance— Typically 1.0 pF

High Speed

Absolute Maximum Ratings

Maximum Temperature and Humidity

Storage Temperature —55°C to +150°C
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
3.3mw/°C

Input Diode
VR  Reverse Voltage 3.0V

Ig Forward dc Current 60 mA
lpk  Peak Forward Current

(1 us pulse width,

300 pps) 3.0A
Pp  Power Dissipation

at Tp = 25°C 100 mW

Derate Linearly from 25°C 1.33 mW/°C

Output Transistor
Vce Collector-to-Emitter

Voltage 20V
Vcg Collector-to-Base

Voltage 30V
Ic Collector Current 20 mA
Pp Power Dissipation

at Tp = 25°C 150 mW

Derate Linearly from 26°C 2.0 mW/°C

Package Outline
085 (6.0 ;
(1.143) ™| r* — {«—.075(1.905)MAX
Ny
3 1 .060 (1.270)
O

.250(6.350) S~ 1062 (1.575) DIA

L;J vo@«(;‘.’%

.050(1.270) >

S00oz0)
‘7 PNCTR 015(.381)

¥
032 120
(813) (3.048)
2N

.150(3.810)

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

o
oaone l l«- I__‘ .340(8.636)
+.003(.076) " e——i—.100 (2.540) - 'r(vp )

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

Connection Diagram
DIP (Top View)

ANODE (+) E El BASE
CATHODE (-)[ 2 % 5 | coLLECTOR
A\

N.C. E ZI EMITTER

Pin

1 Anode (+) } i

2 Cathode (—) Input Diode

3 NC

4 Emitter Output npn

5 Collector Phototransistor
6 Base
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Typical Electrical FCD836/C/D
Characteristics

Electrical Characteristics—Input Diode T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.3 1.5 v I =10 mA
BVR Reverse Breakdown Voltage 3.0 8.0 \% IR = 10 pA

Electrical Characteristics—Output Transistor Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

Vceo Collector-to-Emitter Voltage 20 50 \" Ic = 1.0 mA,
Ig=0

VcBo Collector-to-Base Voltage 30 60 v Ic = 10 uA,
Ig=0

Iceo Collector-to-Emitter Leakage Current 2.0 100 nA Vce= 10V,
IF=0

Icso Collector-to-Base Leakage Current 0.1 20 nA Veg =10V,
Ig=0

hge Forward Current Gain 50 250 Vce =50V,
Ic = 100 uA

Ceb Collector-to-Base Capacitance 7.5 pF Veg =10V

Ceb Emitter-to-Base Capacitance 10 pF VEg =0

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage
FCD836 1500 Vims
FCD836C 5000 Vok
FCD836D 6000 Vpk
VCE(sat) Collector-to-Emitter Saturation Voltage 0.35 0.7 v Ic = 2.0 mA,
Ir = 50 mA
Ic/Ig(CTR) | Collector Current Transfer Ratio (Note 1) 6.0 10 % Veg= 10V,
Ig = 10 mA
Rio Input-to-Output Resistance 10" Q Vio = 500 V
Cio Input-to-Output Capacitance 1.0 pF f=1.0MHz
tr t Collector Rise and Fall Times (Note 2) 1.6 2.0 us Ic =2.0mA,
Vce =10V,
R = 100 @
Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.
2. 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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FCD850/C/D
FCD855/C/D

General Description

The FCD850, FCD855 series of optoisolators have a
silicon npn Planar Darlington phototransistor coupled
to a GaAs diode. Each is mounted in a 6-pin plastic
dual in-line package. The FCD850/FCD850C has a
minimum collector-emitter breakdown voltage of 30 V;
the FCD855/FCD855C has a minimum collector-
emitter breakdown voltage of 55 V.

Glassolated™

High Current Transfer Ratio

1500 V to 6000 V Minimum Isolation
Input-to-Output

10" { Isolation Resistance

Low Coupling Capacitance— Typically 1.0 pF

Absolute Maximum Ratings
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

Derate Linearly from 25°C

250 mW
3.3mw/°C

Input Diode

VrR Reverse Voltage 3.0V

Ig Forward Current 60 mA

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

Pp  Power Dissipation at
Ta = 25°C 150 mW
Derate Linearly from 25°C 1.33 mW/°C

Output Transistor (Darlington)
Vcg Collector-to-Emitter

Voltage

FCD850 30V

FCD855 55V
Ve Collector-to-Base Voltage

FCD850 30V

FCD855 55V
Vec Emitter-to-Collector

Voltage 70V
Ic Collector Current 1256 mA
Pp Power Dissipation

at Tp = 26°C 150 mW

Derate Linearly ffom 25°C 2.0mW/°C

Package Outline

.340
(8.636)

Py
o

.045

(1143) ™™ fe—.075(1.905)MAX

.060 (1.270)

.250(6.350) ~—.082 (1.575) DIA

4 6
N L
050
|‘L (1.270)
.050(1.270) |

.015(.381)
v

.300 (7.620)
r PINCTRTYP |
|

{
032 .120
(813) (3.048)
K S S

1150 (3.810) .010(.254)
¥ +.002(051)

F ey peth I L L~340(a 636)
+.003(.076) Fe— —>—.100 (2.540) %88

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

Connection Diagram
DIP (Top View)

ANODE (+) | 1 % 6 | BASE
CATHODE (—) | 2 \l;?: 5 | COLLECTOR

N.C. E 3 EMITTER

Pin

1 Anode (+) .

2 Cathode (-) } input Diode

3 NC

4 Emitter

5  Collector g:tpu: npn

6 Base ototransistor
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Typical Electrical FCD850/C/D
Characteristics FCD855/C/D

Electrical Characteristics—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

Vg Forward Voltage 1.25 1.5 v Ig = 20 mA

BVR Reverse Breakdown Voltage 3.0 5.0 v Ir = 10 A

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

FCD850, FCD850C 30 v Ic = 100 pA,
Igp=0
FCD855, FCD855C 55 v Ic = 100 pA,

IF=0

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

VEBO Emitter-to-Base Voltage 8.0 v lg = 100 pA,
=0

Iceo Collector-to-Emitter Leakage Current 100 nA Vce= 10V,
=0

hge Forward Current Gain 7000 Vce =5.0V,
Ic =256 mA

Ceb Collector-to-Base Capacitance 25 pF Veg =10V

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage (Note 1)
FCD850, FCD855 1500 Vims
FCD850C, FCD855C 5000 Vpk
FCD850D, FCD855D 6000 Vpk
VCE(sat) Collector-to-Emitter Saturation Voltage 1.0 v Ic = 50 mA,
Ir = 50 mA
Ic Collector Output Current 10 150 mA Vcg=5.0V,
I = 10 mA
Rio Input-to-Output Resistance 10" Q Vio = 500 V
Cio Input-to-Output Capacitance 1.5 pF Vio =0,
f=1.0MHz
t Rise Time (Note 2) 15 us Ic = 1256 mA,
Vg = 13.5,
R = 100 @
ts Fall Time (Note 2) 150 us Ic = 125 mA,
Ve =135V,
R = 100 @
Notes
1. Isolation volt defined as mini of 5 s continuous application

- ]
2. 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 FCD860/C/D
Darlington Isolator FCD865/C/D

Optoelectronic Products

General Description Package Outline
The FCD860, FCD865 series of optoisolators have a

silicon npn Planar Darlington phototransistor coupled Py
to a GaAs diode. Each is mounted in a 6-pin plastic u,'?:ss,—’

dual in-line package. The series was designed specifi- rrf; rrH ;fl,ll
3 O:t

l=— .075(1.905)MAX

cally as a high-sensitivity type for operation in the

= .080 (1.270)
1.0/mA input region.

1250(8.350) .02 (1.575) DIA
Glassolated™ . 6
High Current Transfer Ratio at Low Input Current W
1500 V to 6000 V Minimum Isolation .L Lo

Input-to-Output 050 (1.270) = 0re0
10" Q Isolation Resistance | E-esn
Low Coupling Capacitance— Typically 1.5 pF r —

1
032 .120
(813) (3.048)
L 2NN A

Absolute Maximum Ratings

.150(3.810) -010(.254)

Maximum Temperature and Humidity i woomosy
Storage Temperature —55°C to + 150°C L0053t »] [« et 100 (2.540) L—"“T‘S,’f“’—'-{
Operating Temperature -55°C to +100°C
Pin Temperature (Soldering, 10 8) 260°C Notes
Total Package Power Dissipation Ali dimensions in inches bold and millimeters (parentheses)
at Tp = 25°C Tolerance unless specified = +.015 (+.381)
(LED plus Detector) 250 mW
Derate Linearly from 25°C 3.3mw/°C
Connection Diagram
Input Diode DIP (Top View)
VR Reverse Voltage 30V i
IF Forward dc Current 80 mA

lpk  Peak Forward Current ANODE (+) E 6 | sase
(1 us pulse width, %
300 pps) 3.0A CATHODE (-) E \_ 3 COLLECTOR

Pp  Power Dissipation
atTa =25°C 150 mW
Derate Linearly from 26°C 2.0 mW/°C NC. E 3 EMITTER

Output Transistor (Darlington)
Vce Collector-to-Emitter

Voltage 30V Pin

Vce Collector-to-Base Voltage 30V 1 Anode (+ ;

VeEc Enmitter-to-Collector 2 cathod(e ()-—) } Input Diode
Voltage 70V 3 NC

Pp Power Dlssjpation 4 Emitter Output npn
at Tp = 25°C 5 Collector Phototransistor
(Ic(max) 100 mA 6 Base
at Vgg = 1.5 V) 150 mW

Derate Linearly from 25°C 2.0 mW/°C
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Typical Electrical FCD860/C/D
Characteristics FCD865/C/D

Electrical Characteristics—Input Diode T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

VE Forward Voltage 1.25 1.5 Vv Ig = 20 mA

BVR Reverse Breakdown Voltage 3.0 5.0 v IR = 10 uA

C Capacitance 1560 pF VR=0V,
f=1MHz

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

Symbol Characteristic Min Typ Max Units Test Conditions

Vceo Collector-to-Emitter Voltage 30 v Ic =1.0mA,
Ig=0

Vceo Collector-to-Base Voltage 30 Vv Ic = 10 kA,
Ig=0

VEco Emitter-to-Collector Voltage 7.0 \ lg = 100 uA,
Ig=0

VEBO Emitter-to-Base Voltage 6.0 8.0 v Ig = 100 pA,
lg=0

Iceo Collector-to-Emitter Leakage Current 100 nA Vce= 10V,
Ig=0

hgg Forward Current Gain 20k Vce=56.0V,
Ic=25mA

Electrical Characteristics—Coupled T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage (Note 1)
FCD860, FCD865 1500 Vims
FCD860C, FCD865C 5000 Vpk
FCD860D, FCD865D 6000 Vpk
VCE(sat) Collector-to-Emitter Saturation Voltage 1.0 v Ic=2.0mA,
IF=1.0mA
Ilc Collector Output Current
FCD860, FCD860C 2.0 mA Vce= 10V,
I = 1.0mA
FCD865, FCD865C 2.0 mA Vce=10V,
Ig = 0.5 mA
Rio Input-to-Output Resistance 10" Q Vio = 500 V
Cio Input-to-Output Capacitance 1.5 pF Vio =0,
f=1.0MHz
tr, ¢ Rise and Fall Times (Note 2) 80 us Ic =10 mA,
Vec = 10V,
RL = 100 Q
Notes

1. Isolation voltage defined as minimum of 5 s continuous application.
2. 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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Dual Optically-Coupled
Isolator

Optoelectronic Products

FCD880, FCD885

General Description

The FCD880 and FCD885 comprise two distinct
optoisolators with transistor output, in a single 8-pin
dual in-line package. Each channel consists of a GaAs
emitter optically coupled to a phototransistor.

High Current Transfer Ratio
2500 V Minimum Isolation Input-to-Output
10" Q Isolation Resistance
Low Coupling Capacitance— Typically 1.0 pF
1/0 Compatible With Integrated Circuits
Two Packages Fit Into a Standard

16-Pin DIP Socket

Absolute Maximum Ratings
Storage Temperature —55°C to +150°C
Operating Temperature —-55°C to +100°C
Pin Temperature (Soldering, 6 s) 260°C

Total Package Power Dissipation
at Tp = 25°C

Derate Linearly from 25°C

400 mW
5.3 mW/°C

Input Diode (Each Channel)
VR Reverse Voltage 30V

Ig Forward dc Current 60 mA
lpk  Peak Forward Current

(1 us pulse,

330 pps) 3.0A
Pp  Power Dissipation

at Tp = 25°C 100 mW

Derate Linearly from 50°C 2 mW/°C

Output Transistor (Each Channel)
Vce Collector-to-Emitter

Voltage 30V
Vec Emitter-to-Collector

Voltage 6.0V
Pp  Power Dissipation

at Tp = 25°C 150 mW

Derate Linearly from 25°C 2 mW/°C
Ic Collector Current 30 mA

Package Outline
380 (9.652)
™or™o™Mof™ '
4 1 1050 (1.270)
——
N._.062 (1.575)
DIA
5 8

t———.300 (7.620)—>]

Tzso (6.350)——|
L

(1.016) 120
(3 .048)

l: 018 (- 457) ey fe——320 (8.128)——=]
100 (2 540) 009 (0 229)

Notes

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

Package weight is 0.4 gram

Connection Diagram
DIP (Top View)

anooe [1] EI EMITTER
CATHODE E} N <: Zl COLLECTOR

CATHODE E 3 COLLECTOR
EXS
ANODE E 5 | emiTTER

Pin

; é:?::de Channel # 1
3 2:::1?6 Channel #2
g g';'.i.gf,;o, Channel #2
g g,?.'ﬁg:“ Channel #1
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Typical Electrical FCD880
Characteristics FCD885

Electrical Characteristics—Input Diode T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.256 1.5 v Ip = 60 mA

VR Reverse Voltage 3.0 5.5 v IR =10 kA

Cy Junction Capacitance 100 pF VE=0V

Electrical Characteristics— Output Transistor Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo Collector-to-Emitter Voltage
FCD880, FCD885 30 65 v Ic=1.0mA,
IF=0
VEco Emitter-to-Collector Voltage
FCD880, FCD885 6.0 10 v 1c = 100 A
Iceo Collector-to-Emitter Leakage Current
FCD880, FCD885 5.0 100 nA Vce = 10V,
IF=0
Cce Collector-to-Emitter Capacitance 8.0 pF Vce=0

Electrical Characteristicse—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage 2500 |4000 v
VCE(sat) Collector-to-Emitter Saturation Voltage
FDC880 0.24 0.4 \' Ic = 2.0 mA,
Igp =16 mA
FCD885 0.2 0.3 v Ic = 250 pA,
Ip =20 mA
Ic/Ig(CTR) | Collector Current Transfer Ratio (Note 1)
FCD880 30 50 % Vce= 10V,
. Ir = 10 mA
FCD885 10 20 % Vcg= 10V,
Ip = 10 mA
Rio Input-to-Output Resistance ' 10" Q Vio = 500 V
Cio Input-to-Output Capacitance 1.0 pF f=1.0MHz
Collector Rise and Fall Times (Note 2) 2.0 us Ic = 2.0 mA,
Vce= 10V,
RL = 100 Q

Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.

2. 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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FCD890

General Description

The FCD890 comprises two distinct optoisolators with
transistor output, in a single 8-pin dual in-line package.
Each channel consists of a GaAs emitter optically
coupled to a photo-Darlington. The coupler was de-
signed specifically as a high-sensitivity type for oper-
ation in the 1.0 mA input region.

High Current Transfer Ratio at Low Input Current
2500 V Minimum Isolation Input-to-Output
10" Q Isolation Resistance
Low Coupling Capacitance— Typically 1.0 pF
170 Compatible With Integrated Circuits
Two Packages Fit Into a Standard

16-Pin DIP Socket

Absolute Maximum Ratings
Maximum Temperature and Humidity

Storage Temperature —55°C to +150°C
Operating Temperature —55°C to +100°C

Pin Temperature (Soldering, 58) 260°C
Total Package Power Dissipation

at Tp = 25°C 400 mW
Derate Linearly from 25°C 5.3 mW/°C

Input Diode (Each Channel)
VR Reverse Voltage 3.0V

Ig Forward dc Current 60 mA
lok  Peak Forward Current at

1 us pulse, 300 pps 3.0A
Pp  Power Dissipation

at Tp = 26°C 150 mW

Derate Linearly from 50°C 2 mW/°C

Output Transistor (Each Channel)
Vce Collector-to-Emitter

Voltage 30V
Vec Emitter-to-Collector

Voltage 70V
Pp  Power Dissipation

at Tp = 256°C 150 mW

Derate Linearly from 26°C 2 mW/°C
Ic Collector Current 30 mA

Package Outline

380 (9.652)
= T =a Ve o ML |
a 1 1050 (1.270)

—5—

\..062 (1575)

DIA
5 8
[SUPS ISP R )
[+——-300 (7.620)——=

’—7250 (6.350)—]
140 A/

(3.556)
T L_J

_r T M_O_f_f(lem)
(3..048 762 [l 016) 120 l

l: ms(457 — o845 f
1oo(2540)¢-—>‘ 009(0229)
Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Package weight is 0.4 gram

320 (8.128) {

Connection Diagram
DIP (Top View)

3 EMITTER

anooe [1

catrooe [2 } 7| coLLECTOR

catHooe [ 3 lq II: 6 | coLLECTOR
ANODE E} 5 | EMITTER

Pin

1 Anode

2 Cathode Channel #1
3 Cathode

4 Anode Channel #2
5 Emitter

6 Collector Channel #2
7 Collector

8 Emitter Channel #1




5-24

Typical Electrical
Characteristics

FCD890

Electrical Characteristics—Input Diode T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vg Forward Voltage 1.25 1.5 \ I =20 mA
VR Reverse Voltage 3.0 5.5 \" IR = 10 A
Cy Junction Capacitance 150 pF VR=0V,
f=1MHz
Electrical Characteristics —Output Transistor T = 25°C (Darlington)
Symbol Characteristic Min Typ Max Units Test Conditions
Vceo Collector-to-Emitter Voltage 30 65 v Ic = 1.0 mA,
IF=0
VEco Emitter-to-Collector Voltage 7.0 10 v Ic = 100 pA
Iceo Collector-to-Emitter Leakage Current 5.0 100 nA Vce= 10V,
=0
hgg Forward Current Gain 20 k Vcge=5.0V,
Ic = 25 mA
Electrical Characteristics—Coupled T = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage 2500 | 4000 v
VCE(sat) Collector-to-Emitter Saturation Voitage 1.0 v Ic = 2.0 mA,
I =1.0mA
Ic/Ig(CTR) | Collector Current Transfer Ratio (Note 1) 200 % Vce= 1.0V,
Ig = 1.0mA
Rio Input-to-Output Resistance 10" Q Vio = 500 V
Cio Input-to-Output Capacitance 1.0 pF f = 1.0 MHz,
Vio=0
tr, t¢ Collector Rise and Fall Times (Note 2) 80 us Ic = 10 mA,
Vcg= 10V,
R = 100 Q
Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.

2. 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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H11A1, H11A2
H11A3, H11A4

General Description

The H11A1, H11A2, H11A3 and H11A4 optical
isolators are electrical and mechanical replacements
for the General Electric series. Optical intercoupling
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 GE Devices
Pin-for-Pin Equivalent to GE Devices
Availability of Base Pin for Flexible Design

Absolute Maximum Ratings
Maximum Temperature and Humidity

Storage Temperature —55°C to +150°C
Operating Temperature —55°C to +100°C

Pin Temperature (Soldering, 5 s) 260°C
Total Package Power Dissipation
at Tp = 256°C,
LED plus Detector 250 mW
Derate Linearly from 25°C 3.3mw/°C
Input Diode
VR Reverse Voltage 3.0V
IF Forward dc Current 60 mA
lpk  Peak Forward Current at
1 us pulse width,
300 pps 3.0A
Pp  Power Dissipation
at Tp = 25°C 100 mW/°C
Derate Linearly from 25°C 1.33 mW/°C
Output Transistor
Vce Collector-to-Emitter
Voltage 30V
Vcg Collector-to-Base
Voltage 70V
Ic Collector Current 100 mA
Pp  Power Dissipation
at Tp = 256°C 150 mW

Derate Linearly from 26°C 2.0 mW/°C

Package Outline

.340
(8.636)
(=—.075(1.905)MAX

A
3 O:T ; ._c;sou.zm)

" 062 (1.575) DiA

045 |
(1.143)

+250 (6.350)

k:fl LUJ 'EHL&%

.050 (1.270) |

i
.032 .120
(.813) (3.048)

.150(3.810) .010(.254)

+.002(.051)

|
.018 (457) J S L; .340(8.636)
+.003(.076) l“ e— --={—.100 (2.540) e

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

Connection Diagram
DIP (Top View)

ANODE (+) E§ 3 BASE
CATHODE (—)E l | Ezlcouscron
\

NC E E] EMITTER

Pin

1 Anode (+) ;

2 Cathode (—) } Input Diode

3 NC

4 Emitter Output npn

5 Collector Phototransistor
6 Base

L]

.300(7.620)
r PINCTRTYP .015(.381)

r
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Typical Electrical H11A1, H11A2
Characteristics H11A3, H11A4

Electrical Characteristics—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.1 1.5 v I =10 mA
Ir Reverse Current 10 uA VR=3.0V

Electrical Characteristics— Output Transistor Ta =25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo Collector-to-Emitter Voltage 30 V' Ic = 10 mA,
Veeo Collector-to-Base Voltage 70 v :z ; 200 uA,
Veco Emitter-to-Collector Voltage 7.0 ) :: - (1)00‘ uA,
Iceo Collector-to-Emitter Leakage Current 5.0 50 nA 570; % 10V,

F=

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Viso Isolation Voltage (Note 3)
H11A1, H11A3 2500 v Peak
H11A2, H11A4 1500 v Peak
VCE(sat) Collector-to-Emitter Saturation Voltage 0.1 0.4 v Ic = 0.5 mA,
Ir = 50 mA
Ic/Ig(CTR) | Collector Current Transfer Ratio (Note 1) Vce= 10V,
Ig = 10 mA
H11A1 50 %
H11A2, H11A3 20 %
H11A4 10 %
Rio Input-to-Output Resistance 0" Q Vio = 500 V
Cio Input-to-Output Capacitance 2.0 pF f=1.0MHz
tr, t¢ Collector Rise and Fall Times (Note 2) 2.0 us Ic = 2.0 mA,
Vce= 10V,
R =100 Q
Notes ’

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.

2. 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.

3. Isolation voltage defined as minii of 5 s continuous application.
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H11B1
H11B2

General Desription

The H11B1 and H11B2 optical isolators are electrical
and mechanical replacements for the General Electric
series. Optical intercoupling 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 GE Devices
Pin-For-Pin Equivalent to GE Devices
Availability of Base Pin for Flexible Design

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 3.3mW/°C
Input Diode
g Forward dc Current
Continuous 60 mA
VR Reverse Voltage 3.0V
lpk  Peak Forward Current
(1us pulse width, 300 pps) 3.0 A
Pp  Power Dissipation at
Ta = 25°C 100 mW
Derate Linearly from 26°C 1.33 mW/°C
Output Transistor (Darlington)
Vce Collector to Emitter
Voltage 25V
Vcg Collector-to-Base Voltage 30V
Vec Emitter-to-Collector
Voltage 70V
Pp Power Dissipation
at Tp = 25°C,
Ic (max) = 100 mA at
Vce= 15V 150 mW
Derate Linearly from 256°C 2.0 mW/°C

Package Outline

-340
(8.636)

fe—

045 _ |
(1.143)

.075(1.905)MAX

'

o A
e

.250(6.350)

4 6

050 (1.270)

~_.062 (1.575) DIA

Y '[_ L
.050
(1.270)
.050 (1.270) |

f
032 120
(813) (3.048)

-150(3.810)

AT
.015(.381)
( | ‘ !
| = T
|

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

018 (457) 'L R 13408 636)
+.003(076) o T 100@2540) e — g

Notes

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

Connection Diagram
DIP (Top View)

ANODE (+) E%
CATHODE (—)E ‘ E
\

N.C. E

3 BASE

3 COLLECTOR

:4] EMITTER

Pin

1 Anode (+) .

2 Cathode () } Input Diode

3 NC

4 Emitter

5 Collector l Output npn

6 Base Phototransistor
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Typical Electrical H11B1
Characteristics H11B2

Electrical Characteristics—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

VE Forward Voltage 1.2 1.5 v ~ |lp=10mA

IR Reverse Current 10 HA VR =30V

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

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

Symbol Characteristic Min Typ Max |Units | Test Conditions

BVceo Collector-to-Emitter Breakdown Voltage 25 v Ic = 10mA,
Ig=0

BVEco Emitter-to-Collector Breakdown Voltage 7.0 v - | lg = 100 pA,
Ig=0

BVceo Collector-to-Base Breakdown Voltage 30 v Ic = 100 uA

Iceo Collector-to-Emitter Leakage Current 100 nA V=10V,
Ig=0

Cce Capacitance Collector-to-Emitter Junction 6.0 pF Ve =10V,
f=1.0MHz

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Ic Collector Output Current (Pulsed)
H11B1 50 mA I = 10mA,
Vce=56V
H11B2 20 mA
Viso Isolation Voltage (Note 2)
H11B1 2500 \" Peak
H11B2 ' 1500 \" Peak
Riso Isolation Resistance 10" Q V =500V
VCE(sat) Collector-to-Emitter Saturation Voitage 1.0 v Ic=1.0mA,
Ig = 1.0 mA
Ciso Isolation Capacitance 2.0 pF V=0,
f=1.0MHz
ton Turn-on Time (Note 1) 125 us Ic =10 mA,
Vec =10V,
RL = 100 Q
toff Turn-off Time 100 us Ic = 10 mA,
. Vec=10V,
Ry = 100 Q
Notes

1. Turn-on time is defined as the time for the (base 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.
lation voltage defined as mini of5s i i

PP
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H11D1, H11D2
H11D3, H11D4

General Description

The H11D1, H11D2, H11D3, and H11D4 are
optoisolators which have an npn silicon high-voltage
phototransistor coupled to a GaAs infrared-emitting

diode. Each is mounted in a 6-pin plastic DIP package.

200 V or 300 V Phototransistor Breakdown

1500 V or 2500 V Peak 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 —55°C to +150°C
Operating Temperature —-55°C to +100°C

Pin Temperature (Soldering, 5 s) 260°C
Total Package Power Dissipation
at Tp = 25°C,
LED plus Detector 250 mW
Derate Linearly from 25°C 3.3 mW/°C
Input Diode
VR Reverse Voltage 6.0V
Ig Forward dc Current 60 mA
lpk Peak Forward Current at
1 us pulse width, 300 pps 3.0 A
Pp Power Dissipation at
Tp = 25°C 100 mW
Derate Linearly from 25°C 1.33 mW/°C
Output Transistor
Vce Collector-to-Emitter
Voltage
H11D1, H11D2 300V
H11D3, H11D4 200V
Vce Collector-to-Base Voltage
H11D1, H11D2 300 V
H11D3, H11D4 200 V
Vec Emitter-to-Collector
Voltage 70V
Pp  Power Dissipation at
Ta = 25°C 150 mW
Derate Linearly from 25°C 2.0 mW/°C

Package Outline

.340

F .075(1.905)MAX

B
1] .050(1.270)
O\ ¥

062 (1.575) DIA

045 _ eew
(1.143) ™
b\ ;H :
3
250 (6.350)
4 6
L .050
(1.270)
.050 (1.270) |
032 .120
(.813) (3.048)
LN
.150(3.810)

¥

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

.300(7.620)
F PIN CTR TYP
|
L] p—

.015(.381)
'

018 (.457) l l__ _.340(8.636)
£003 008 te——»t—.100 (2.540) %

Notes

All dimensions in inches bold and millimeters (parentheses)

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

Connection Diagram

DIP (Top View)

ANODE (+)[ 1 % Zs]aASE
CATHODE ()| 2 \I L:—Ecomscmn

3 EMITTER

Pin

1 Anode (+)

2 Cathode (—)
3 NC

4 Emitter

5 Collector

6 Base

}

|

Input Diode

Output npn
Phototransistor



5-30

Typical Electrical H11D1, H11D2
Characteristics H11D3, H11D4

Electrical Characteristics—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

VE Forward Voltage 1.20 1.50 \" I = 10 mA

(o] Capacitance 50 pF Vp=0V,
f=1MHz

Ir Reverse Leakage Current 0.05 10 uA Vg =6.0V

Electrical Characteristics —Output Transistor T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
BVcEo Collector-to-Emitter Breakdown Voltage Ic = 1.0 mA,
H11D1, H11D2 300 350 \" Pulsed
H11D3, H11D4 200 250 \" lf=0
BVceo Collector-to-Base Breakdown Voltage
H11D1, H11D2 300 350 Vv Ic = 100 pA
H11D3, H11D4 200 250 v lf=0
Iceo Collector Dark Current
H11D1, H11D2 (25°C) 100 nA Vce =200V,
(100°C) 250 uA Ig=0
H11D3, H11D4 (25°C) 100 nA Vcg = 100V,
(100°C) 250 uA IF=0
BVego Emitter-to-Base Breakdown Voltage 7.0 v Ig = 100 A,
Ig=0

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Ic Collector Output Current Vce= 10V,
H11D1, H11D2, H11D3 2.0 5.0 mA Ir = 10 mA,
H11D4 1.0 3.0 Ig=0
Viso Isolation Voltage
H11D1 2500 Vems
H11D2, H11D3, H11D4 1500 Vims
Rio Isolation Resistance 10" Q V =500V
VCE(sat) Collector-to-Emitter Saturation Voltage 0.2 0.4 \ Ic = 0.5 mA,
I = 10 mA
Cio Isolation Capacitance 1.0 pF V=0,
f= 1.0 MHz
tr, t¢ Rise and Fall Times (Note) 5.0 us Ic =2.0mA,
Vce= 10V,
R = 100 Q

Notes ,
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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ILD-74

General Description
The ILD-74 comprises two distinct optoisolators with

transistor output, in a single 8-pin dual in-line package.

Each channel consists of a GaAs emitter optically
coupled to a phototransistor.

High Current Transfer Ratio
1500 V Minimum lIsolation Input-to-Output
10" Q Isolation Resistance
Low Coupling Capacitance—Typically 0.5 pF
1/0 Compatible With Integrated Circuits
Two Packages Fit Into a Standard

16-Pin DIP Socket

Absolute Maximum Ratings

Maximum Temperature
Storage Temperature —-55°C to +150°C
Operating Temperature —55°C to +100°C
Pin Temperature (Soldering, 7 8) 260°C

Total Package Power Dissipation
at Tp = 256°C

Derate Linearly from 25°C

400 mW
5.33 mW/°C

Input Diode (Each Channel)
VR Reverse Voltage 3.0V

g Forward dc Current 100 mA
lok  Peak Forward Current at
1 us pulse, 300 pps 3.0A
Pp Power Dissipation at
Ta = 25°C 150 mW
Derate Linearly
from 50°C 1.33 mW/°C

Output Transistor (Each Channel)
Vce Collector-to-Emitter

Voltage 20V
Vec Emitter-to-Collector
Voltage 6.0V
Pp  Power Dissipation
at Tp = 26°C 150 mwW
Derate Linearly
from 25°C 2.0mW/°C

lc Coliector Current 30 mA

Package Outline

l«—————.380 (9.652) — |
s Y e S e O e !
2 1 1050 (1.270)

=5

N._.062 (1.575)
DIA

———300 (7.620)——»

Iolzso (6.350)—»]
140 [
(3.556) [ l \

300
(7.620)

040

(1.016) .120

(3.048)
1]

——l' 018(457) | 320 (8.128) |
TP
1100 (2.540) 1009 (0.229)
TYP P
Notes

All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+.381)
Package weight is 0.4 gram

Connection Diagram
DIP (Top View)

anooe 1] & | emTTER
CATHODE E} ‘f‘(: 7] covector
cnuoozE 6 ] coLLecTor

ANODE E} b '{ 5 | emrrrer

Pin

; é:?::de Channel #1
i X:g:j:de Channel #2
g g'g.'.';f,{o, Channel #2
g g,?,':ﬁg:m Channel #1
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Typical Electrical | ILD-74
Characteristics

Electrical Characteristicse—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max | Units Test Conditions
VE Forward Voltage 1.3 v I = 60 mA

VR Reverse Voltage 3.0 v Ir = 100 A

Cy Junction Capacitance 100 pF VE=0V

Electrical Characteristics—Output Transistor T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo Collector-to-Emitter Voltage 20 v Ic = 1.0 mA,
=0
Iceo Collector-to-Emitter Leakage Current 5.0 500 nA Vce=5.0V,
. IF=0
Cce Collector-to-Emitter Capacitance 2.0 pF Vce=0

Electrical Characteristics—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units | Test Conditions
Vio Input-to-Output Voltage 1500 v
VCE(sat) Collector-to-Emitter Saturation Voltage 0.5 v Ic = 2.0 mA,
IF =16 mA
Ic/Ig(CTR) | Collector Current Transfer Ratio (Note 1) 125 (35 % Vce=50V,
Ip =16 mA
Rio Input-to-Output Resistance 10% Q Vio = 500 V
Cio Input-to-Output Capacitance 0.5 pF f= 1.0 MHz
tp(on) Propagation Delay Times 6.0 us Ve =50V,
Ip = 16 mA
tp(off) 25 us R = 2.4 kQ
Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.
2. 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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MCA230
MCA231
MCA255

General Description

The MCA230, MCA231 and MCA255 series of
optically-coupled isolators are electrical and
mechanical replacements for the Monsanto 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 At Low Input Current
10" Q Isolation Resistance

Low Coupling Capacitance— Typically 1.5 pF

Absolute Maximum Ratings
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) 300 mW
Derate Linearly from 25°C 4.0mW/°C
Input Diode )

VR Reverse Voltage 30V
IF Forward dc Current 60 mA

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

Pp Power Dissipation at
Ta=25°C 90 mW
Derate Linearly from 55°C 2.0 mW/°C

Output Transistor (Darlington)
Vce Collector-to-Emitter

Voltage
MCA230/231 30V
MCA255 55V
Vcg Collector-to-Base Voltage
MCA230/231 30V
MCA255 55V
Pp Power Dissipation at
Ta=25°C 210 mW

Derate Linearly from 25°C 2.8 mW/°C

Electrical Characteristics—Input Diode Tp = 25°C

Package Outline

.340
(8.636)

f«—.075(1.905)MAX

rr?ﬁr”*:}ig
? O

_£060(1.270)

(1143 ™"

062 (1.575) DIA

.250(6.350)
. 6
L 050
270 300(7.620)
.050(1.270) | - R >

032 .120 - }
(813) (3.048) !

.150(3.810) 1010(.254)

1] +.002(.051)

.018(457) ‘L 340(8.636)
+.003(076) -+ -100(2.540) TYP

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

Connection Diagram
DIP (Top View)

ANODE (+) | 1 % 6 I BASE
CATHODE (-) l 2 \@ 5 I COLLECTOR

N.C. | 3 4 IEMITTER

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

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.2 1.6 v I = 20 mA
BVgr Reverse Breakdown Voltage 3.0 5.0 " IR = 10 pA
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Typical Electrical MCA230
Characteristics MCA231
MCA255

Electrical Characteristics— Output Transistor T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vceo Collector-to-Emitter Voltage
MCA230/231 30 v Ic = 1.0 mA,
IF=0
MCA255 55 v Ic = 1.0 mA,
IF =0
Veeo Collector-to-Base Voltage
MCA230/231 30 v Ic = 10 A,
Ig=0
MCA255 55
Iceo Collector-to-Emitter Leakage Current 1.0 100 nA Vce= 10V,
IF=0
hgg Forward Current Gain 25k Vce=5.0V,
Ic = 500 uA
VEBO Emitter-to-Base Voltage I|g = 10 A
MCA230/255 8 v
MCA231 6 v

Electrical Characteristics—Coupled Tj = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Ic Collector Output Current
MCA230 10 40 mA Vce=5.0V,
Ig = 10 mA
MCA231 2.0 4.0 mA Vece= 1.0V,
I = 1.0mA
MCA255 10 40 mA Vce=5.0V,
I = 10 mA
Viso Isolation Voltage 1.6k |20k v
Riso Isolation Resistance 1011 Q V =500V
VCE(sat) Collector-to-Emitter Saturation Voltage
MCA230, MCA255 0.8 1.0 Vv Ic = 50 mA,
If = 50 mA
MCA231 0.8 1.0 v Ic = 2.0 mA,
IF = 1.0 mA
MCA231 0.8 1.0 v Ic = 10 mA,
I =5mA
MCA231 09 |12 v Ic = 40 mA,
Ig = 10 mA
ton Turn-on Time 40 us Ic = 1.0 mA,
Vec =10V,
RL = 100 Q@
toff Turn-off Time (See Note 1) 50 us
Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.
2. 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
Isolator

Optoelectronic Products

MCT2, MCT2E

MCT26

General Description

The MCT2, MCT2E and MCT26 optical isolators are
electrical and mechanical replacements for the
Monsanto series. Optical intercoupling 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 Monsanto Devices
Pin-for-Pin Equivalent to Monsanto Devices
Availability of Base Pin for Flexible Design

Absolute Maximum Ratings
Maximum Temperature and Humidity

Storage Temperature —55°C to +150°C
Operating Temperature —55°C to +100°C

Pin Temperature (Soldering, 5s) 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 :
VR Reverse Voltage 3.0V
Ig Forward Current 60 mA
lpk  Peak Forward Current,
1 us pulse width, 330 pps 3.0 A
Pp Power Dissipation
at Tp = 25°C 200 mW
Derate Linearly from 26°C 2.6 mW/°C
Output Transistor
Vce Collector-to-Emitter
Voltage 30V
Veg Collector-to-Base Voltage 30V
Vec Emitter-to-Collector
Voltage 70V
Pp  Power Dissipation
at Tp = 25°C 200 mW
Derate Linearly from 25°C 2.6 mW/°C

Package Outline

.340
045 (8.636)

(1.143)

o

e .075(1.905)MAX

o3

_ -060(1.270)

062 (1.575) DIA

.015(.381)
i

1250(6.350)
4 6
L_ .050
’l (1.270)
2050 (1.270) Pg‘%qlgvo; ]
f T
032 .120 | T
(813) (3.048) I
+150(3.810) .010(.254)

+.002(.051)

-018 (457) lL ‘ L_mom.sae)
+.003 (.076) e——»4—.100 (2.540) RS

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

Connection Diagram

DIP (Top View)

ANODE (+)E§ El BASE
CATHODE (-)[ 2] I I EECOLLECTOR
\

N.C. E

3 EMITTER

in
Anode (+)
Cathode (—)
NC
Emitter
Collector
Base

ODNHWN =T

} Input Diode

Phototransistor

} Output npn
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Typical Electrical
Characteristics

MCT2, MCTZ2E

MCT26

Electrical Characteristics—Input Diode Tj = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.25 1.5 \ Ig =20 mA
BVR Reverse Breakdown Voltage 3.0 55 \ IR = 10 kA
Electrical Characteristics —Output Transistor Tp = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
Vceo Collector-to-Emitter Voltage
MCT2/MCT2E 30 65 Ic = 1.0mA,
Ig=0
MCT26 30 75 v Ic = 1.0mA,
||: =0
Veeo Collector-to-Base Voltage
) MCT2/MCT2E 70 165 \Y Ic = 100 pA
MCT26 30 100 v Ic = 100 uA
VEco Emitter-to-Collector Voltage
MCT2/MCT2E 7.0 14 v Ic = 100 pA
MCT26 7.0 12 v Ic = 100 pA
Iceo Collector-to-Emitter Leakage Current
MCT2/MCT2E 5.0 50 nA Vce = 10V,
IF=0
MCT26 5.0 100 nA Vce =50V,
IF=0
IcBO Collector-to-Base Leakage Current
MCT2/MCT2E 0.1 20 nA Vecg= 10V,
IF=0
MCT26 1.0 100 nA Veg =50V,
=0
hgg Forward Current Gain
MCT2/MCT2E 100 250 Vce =50V,
Ic = 100 A
MCT26 100 160 Vce=50V,
Ic = 100 pA
Cece Collector-to-Emitter Capacitance
MCT2/MCT2E, MCT26 8.0 pF Vce=0
Ceb Collector-to-Base Capacitance
MCT2/MCT2E 20 pF Veg= 10V
Ceb Emitter-to-Base Capacitance '
MCT2/MCT2E 10 pF VBe =0
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Typical Electrical MCT2, MCT2E
Characteristics (Cont’d) MCT26

Electrical Characteristice—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage
MCT2 1500 | 2300 Vdc f =60 Hz
MCT2E 2500 Vdc
MCT26 1500 | 2500 Vdc
MCT2, MCT26 800 Vims
VCE(sat) Collector-to-Emitter Saturation Voltage
MCT2, MCT2E 0.24 0.4 v Ic = 2.0 mA,
I = 16 mA
MCT26 0.2 0.3 Vv Ic = 250 uA,
I =20 mA
Ic/Ig(CTR) | Collector Current Transfer Ratio (Note 1)
MCT2, MCT2E 20 50 % Vce =10V,
Ig = 10 mA
MCT26 6 14 %
Rio Input-to-Output Resistance
MCT2 10" Q Vio = 500 V
MCT2E 10" 1012 Q
Cio Input-to-Output Capacitance
MCT2, MCT2E 1.0 pF f=1.0MHz
MCT26 1.0 2.0 pF
tr, Collector Rise and Fall Times (Note 2)
MCT26 2.0 us Ic = 2.0 mA,
Vce=10V

Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.

2. 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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Dual Optically-Coupled
Isolator

Optoelectronic Products

MCT6, MCT66

General Description

The MCT6 and MCT66 comprise two distinct
optoisolators with transistor output, in a single 8-pin
dual in-line package. Each channel consists of a GaAs
emitter optically coupled to a phototransistor.

High Current Transfer Ratio
1500 V Minimum Isolation Input-to-Output
10" Q Isolation Resistance
Low Coupling Capacitance— Typically 1.0 pF
1/0 Compatible with Integrated Circuits
Two Packages Fit Into a

Standard 16-Pin DIP Socket

Absolute Maximum Ratings

Maximum Temperature
Storage Temperature —55°C to +150°C
Operating Temperature —-55°C to +100°C
Pin Temperature (Soldering, 5 s) 250°C

Total Package Power Dissipation
at Tp = 25°C

Derate Linearly from 25°C

400 mW
5.33 mW/°C

Input Diode (Each Channel)
VR Reverse Voltage 3.0V

Ir Forward Current 60 mA
lok  Peak Forward Current at

1 us pulse, 300 pps 3.0A
Pp Power Dissipation

at Tp = 256°C 100 mW

Derate Linearly from 50°C 2.0 mW/°C

Output Transistor (Each Channel)
Vce Collector-to-Emitter

Voltage 30V
Vec Emitter-to-Collector

Voltage 6.0V
Pp  Power Dissipation

at Tp = 26°C 150 mW

Derate Linearly from 26°C 2.0 mW/°C
Ic Collector Current 30 mA

Package Outline

1380 (9.652)
e W e WY e WO il {
2 1 050 (1.270)
\..062 (1.575)
DIA
5 8

300 (7.620)—>|

[—
|

[: 018 (. 457)  018(457)  |~——320(8.128)—]
00 2540) ‘ oos(o 220)

Notes

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

Package weight is 0.4 gram

Connection Diagram
DIP (Top View)

ANODE E
CATHODE E} SN

CATHODE E E] COLLECTOR
ANODE EE S <——- 5 | emiTTER

3 EMITTER

Zl COLLECTOR

Pin

1 Anode

2 Cathode Channel #1
3 Cathode

4 Anode Channel #2
5 Emitter

6 Collector Channel #2
7 Collector

8 Emitter Channel #1
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Typical Electrical MCT6, MCT66
Characteristics

Electrical Characteristics—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.25 1.5 \") Ig =20 mA

VR Reverse Voltage 3.0 5.5 \' I = 10 A

Cy Junction Capacitance 50 pF VE=0V

IR Reverse Current 0.01 10 A VR =3.0V

Electrical Characteristics—Output Transistor Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

Vceo Collector-to-Emitter Voltage 30 85 \' Ic = 1.0 mA, -
Ig=0

VEco Emitter-to-Collector Voltage 6.0 13 ) Ic = 100 pA

Iceo Collector-to-Emitter Leakage Current 5.0 100 nA Vce= 10V,
IF =0

Cce Collector-to-Emitter Capacitance 8.0 pF Vce=0

Electrical Characteristice—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Vio Input-to-Output Voltage 1500 | 2500 \
VCE(sat) Collector-to-Emitter Saturation Voltage
MCT6 0.20 0.4 \' Ic = 2.0 mA,
I = 16 mA
MCT66 0.20 0.4 v Ic = 2.0 mA,
Ir = 40 mA
Ic/1g(CTR) | Collector Current Transfer Ratio (Note 1)
MCT6 20 50 % Vce =10V,
I =10 mA
MCT66 6 15 % Vce =10V,
I =10 mA
Rio Input-to-Output Resistance 10" 101 Q Vio = 5600 V
Cio Input-to-Output Capacitance 0.5 pF f= 1.0 MHz
tr tg Collector Rise and Fall Times (Note 2) 2.0 us Ic =2.0mA,
Ve =10V,
RL =100 @
Bw Bandwidth 150 kHz Ic = 2.0mA,
Vecc =10V,
R = 100 Q
BVc.c Breakdown Voltage
Channel-to-Channel 1500 v
Cc-c Capacitance
Channel-to-Channel 0.4 pF f=1.0MHz

Notes

1. Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.

2. 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 80% to 10% of peak value.
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Optically-Coupled
Isolator

Optoelectronic Products

TIL111, TIL114
TIL116, TIL117

General Description

The TIL111, TIL114, TIL116 and TIL117 series of
optically-coupled isolators are electrical and
mechanical replacements for the Texas Instruments
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°C
Operating Temperature —55°C to +100°C
Pin Temperature (Soldering, 5s) 260°C

Total Package Power Dissipation

at Tp = 25°C,

LED plus Detector 250 mW
Derate Linearly from 25°C 3.3mW/°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 = 25°C 150 mW

Derate Linearly from 25°C 2.6 mW/°C

Output Transistor

Vcg Collector-to-Emitter
Voltage 30V

Vcg Collector-to-Base Voltage 70V

Pp Power Dissipation
at Tp = 25°C 150 mW
Derate Linearly from 26°C 2.6 mW/°C

Package Outline

-340
(8.636)

N
Oy

.045

(1.143) L— .075(1.905)MAX

060 (1.270)

.250 (6.350) 062 (1.575) DIA

v H’J.{LEJ e,

300 (7.620)
1050 (1.270) > -
PINCTRTYP 1 015(381)
’ }
LI 7 7
032 120 | T
(813) (3.048)

.150 (3.810) .010(.254)

+.002(.051)

.018 (.457) I L - L—,.aao(a 636) ‘-1
+.003 (.076) ' e——{—.100 (2.540) 088

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

Connection Diagram
DIP (Top View)

ANODE (+)| 1 6 | BASE
E}_ ¢]
CATHODE (-)[2 | l | Ezcouscroa
\

NC E 3 EMITTER

Pin

1 Anode (+) i

2 Cathode (—) } Input Diode

3 NC

4 Emitter Output npn

5 Collector Phototransistor
6 Base
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Typical Electrical TIL111, TIL114
Characteristics TIL116, TIL117

Electrical Characteristics—Input Diode Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage
TIL111, TIL114, TIL117 1.2 1.4 v I =16 mA
TIL116 1.2 1.5 v Ir = 60 mA
BVR Reverse Breakdown Voltage 3.0 5.0 V' Ir = 10 A
Electrical Characteristics—Output Transistor Tp = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
Vceo Collector-to-Emitter Voltage 30 v Ilc = 1.0 mA,
IF =0
Veeo Collector-to-Base Voltage 70 \" Ic = 10 uA,
Ig=0
VEBO Emitter-to-Base Voltage 7.0 \" I|g =10 pA
Iceo Collector-to-Emitter Leakage Current 1.0 50 nA Vcg= 10V,
Ig=0
IcBO Collector-to-Base Leakage Current 0.1 20 nA Veg = 10V,
IF=0
hgg Forward Current Gain
TIL111, TIL114 100 300 Vce=5V,
Ic =10 mA
TIL116 100 300 Vce=5V,
: Ic = 100 A
TIL117 200 550 Vce=5V,
Ic =10 mA
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Typical Electrical TIL111, TIL114
Characteristics (Cont’d) 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 Vce =04V,
I = 16 mA
TiL116 2.0 5.0 mA Ve =10V,
I =10 mA
TiL117 5.0 9.0 mA Ve =10V,
I = 10 mA
s Collector-to-Base Current 10 20 A Veg =04V,
Ig = 16 mA
Viso Isolation Voltage
TIL111 1500 '
TIL114, TIL116, TIL117 2500 v
Riso Isolation Resistance 10" Q V =500V
VCE(sat) Collector-to-Emitter Saturation Voltage
TIL111, TIL114 0.25 0.4 \Y Ic = 2.0 mA,
Ip = 16 mA
TiL116 0.25 0.4 Ic =2.2mA,
Ip = 15 mA
TIL117 0.25 0.4 v Ic = 0.5 mA,
Ip = 10 mA
Ciso Isolation Capacitance 1.0 1.3 pF V=0,
i f = 1.0 MHz
ty, t¢ Rise Time, Fall time (See Note) Ic = 2.0 mA,
Vec =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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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, 5 s) 260°C

Total Package Power Dissipation

at Tp = 25°C,

LED plus Detector 250 mW
Derate Linearly from 25°C 3.3mW/°C
Input Diode
VR Reverse Voltage 3.0V
If Forward dc Current 100 mA
lok Peak Forward Current at
1 us pulse width,
300 pps 3.0A
Pp  Power Dissipation
at Tp = 25°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 25°C 2.0mW/°C

Package Outline

.340
(8.636)
.045 ,
(1.143)"1 I“ < .075(1.905)MAX
ikl
3 Ow‘\ | 080 (1.270)
.250 (6.360) _.062 (1.575) DIA
4 6
l__ 050
i (1.270)
1050 (1.270)
L]
032 .120

(.813) (3.048)

.150(3.810) .010(.254)

+.002(.051)

.018 (.457) H__ . L_.uow.sss)
+.003 (.076) Fe——i— . 100 (2.540) o8¢

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

Connection Diagram
DIP (Top View)

ANODE (+)|_1_— E BASE

CATHODE "’E N 5] cortecror
NC E 4| emiTTeR
Pin
1 Anode (+) .
2 Cathode (=) } Input Diode
3 NC
4 Emitter Out
put npn
5 Collector } Phototransistor
6 Base

.300(7.620) __
I
e
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Typical Electrical TIL112
Characteristics TIL115
TIL118

Electrical Characteristics—Input Diode T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voltage 1.2 1.5 v Ig = 10 mA
BVR Reverse Breakdown Voltage 3.0 5.0 Vv IR = 10 A

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,
lF =0

Veeo Collector-to-Base Voltage 30 v Ic = 10 LA,
IF=0

VEBO Emitter-to-Collector Voltage 4.0 \" I = 10 pA,

(VEco on TIL118) IF=0

Iceo Collector-to-Emitter Leakage Current 1.0 100 nA Vce =50V,
=0

lcBO Collector-to-Base Leakage Current 0.1 50 nA Veg =5.0V,
IF =0

hge Forward Current Gain 50 200 Vce=5.0V,
Ic = 10 kA

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 = 5.0V,
I = 10 mA
TIL118 1.0 2.0 mA Vce=5.0V,
I = 10 mA
Ig Collector-to-Base Current
TIL112, TIL115 2.0 10 uA Veg =5.0V,
I = 10mA
Viso Isolation Voltage
TIL112,.TIL118 1500 \
TIL115 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,
Ir = 50 mA
tr Rise Time 2.0 15 us Ic=2.0mA,
Ve =10V,
RL = 100 Q@
t¢ Fall Time (See Note) 2.0 15 us Ic=2.0mA,
Ve =10V,
R_L = 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 TIL113
Darlington Isolator TIL119

Optoelectronic Products

General Description Package Outline
The TIL113 and TIL 119 optical isolators are electrical 340
and mechanical replacements for the Texas 045 (8.636)
Instrument series. Optical coupling provides a high (1.143) ™ ['_ ;LL' 0781 90sMAX
degree of ac and dc isolation. A capability for 0;11 Hli )
continuous operation of the input diode results in a 3 Ol*'*—?m“'zm)
frequency response extending to dc. Connection to 062 (1.675) DA
the base is also provided for design flexibility. -250(6.350) o
4 6
Glassolated™ R LUJL os0
Electrically Equivalent to Tl Devices ’L G210 3007.620)
Pin-for-Pin Equivalent 05001.270) > PNCTRTYP 7| oo
Availability of Base Pin for Flexible Design | ]
032 .120 - | TRTT
(.813) (3.048) '
Absolute Maximum Ratings
Storage Temperature —55°C to +150°C 1503.810) . .010.254)
Operating Temperature —-55°C to +100°C v\ +002(081)

Pin Temperature (Soldering, 10 8) 260°C
Total Package Power Dissipation
at Tp = 256°C (LED plus Detector) 250 mW

.018(.457) ]L —
+'003(076) ™ e - . 100(2.540)

Derate Linearly from 256°C 3.3mW/°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
VrR Reverse Voltage 3.0V

lok Peak Forward Current, Connection Diagram DIP (Top View)

1 us pulse width, 300 pps 3.0A
Pp Power Dissipation at

Ta = 25°C 150 mW ANODE (+) E _T_] BASE
Derate Linearly from 25°C 2.0 mW/°C %
\ 3 COLLECTOR

THODE (-) | 2
Output Transistor (Darlington) AT E
Vce Collector-to-Emitter

Voltage 30V NC. |3 B EMITTER
Vcg Collector-to-Base Voltage 30V
Vec Emitter-to-Collector

Voltage 70V
Pp Power Dissipation Pin
at T = 25°C, 1 Anode (+) i
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
5 Collector Output npn.
6 Base Phototransistor
Electrical Characteristics—Input Diode Tp = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
VE Forward Voitage 1.5 \ Ig = 10 mA
Ir Reverse Current 100 A VR =30V
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Typical Electrical TIL113
Characteristics TIL119

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

Symbol Characteristic Min Typ Max Units Test Conditions
BVcEo Collector-to-Emitter Breakdown Voltage 30 Vv Ic = 1.0mA,
Ig=0
BVcBo Collector-to-Base Breakdown Voltage
TiL113 30 IC = 10 uA,
=0
BVeco Emitter-to-Collector Breakdown Voltage
TiL119 7.0 v I = 10 uA,
Ir=0
BVEgo Emitter-to-Base Breakdown Voltage
TIL113 7.0 \ Ig = 10 uA,
IF =0
Iceo Collector-to-Emitter Leakage Current 100 nA Vce= 10V,
F=0
hgg Forward Current Gain TIL113 15 k Vce= 1.0V,
Ic = 10 mA,
lF=¢

Electrical Characteristice—Coupled Tp = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
Ic Collector Output Current (Pulsed) )
TIL113 30 100 mA I = 10 mA,
Ve =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 =125 mA,
Ig=0,
Ip = 50 mA
TIL119 1.0 v Ic = 10 mA,
: IF = 10 mA
Ciso Isolation Capacitance 1.0 1.3 pF V=0,
f= 1.0 MHz
t, t¢ Rise and Fall Time (Note 1) TIL113 300 us Ic = 125 mA,
Veeg =15V,
R = 100 Q
t ts Rise and Fall Time (Note 1) TIL119 300 us Ic=2.5mA,
Ve =10V,
Ry = 100 @
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 voitage defined as mini of § s continuous application.
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4N25, 4N26
4N27, 4N28

General Description

The 4N25, 4N26, 4N27, and 4N28 series of opto-
isolators has a silicon npn Planar phototransistor
coupled to a GaAs diode. Each is mounted in a 6-pin
plastic dual in-line package.

Glassolated™

High Current Transfer Ratio— Typically 50%

500 V to 2500 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* —55°C to 160°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* 3.3mW/°C
Input Diode"

VR* Reverse Voltage 3.0V

Ir*  Forward dc Current 80 mA

lpk* Peak Forward Current,
1 us pulse width, 300 pps 3.0 A

Pp* Power Dissipation at
Ta = 25°C 150 mW
Derate Linearly from 26°C 2.0 mW/°C

Output Transistor
Vce* Collector-to-Emitter

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

Voltage 70V
Pp* Power Dissipation at
Ta = 25°C 150 mW

Derate Linearly from 256°C 2.0 mW/°C

*Indicates JEDEC registered values.

Package Outline

.340
(8.636)

Perels i" :‘L' = .075(1.905)MAX
o ik W B O}
I 3 O:\— _ 060 (1.270)
1250 (6.350) " ....062 (1.575) DIA
4
i

1050 (1.270) —J

.032 .120
(.813) (3.048)

.150(3.810)

Notes

i
018 (457, l |
+.0 H 7 ) = -m—.100 (2.54( __-340(8.636)
+.003 {.076) 100 (2.540) (

6
>
.L L

T

2007620
PN °T|" M .015(.381)
: v

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

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

Connection Diagram DIP (Top View)

ANODE (+) E

CATHODE (-) E

N.C. E

(6] sase
g

zl EMITTER

NC
Emitter

ONHAWN-T

Base

Anode (+)
Cathode (—)

Collector

} Input Diode

|

Output npn
Phototransistor
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Typical Electrical
Characteristics

4N25, 4N26
4N27, 4N28

Electrical Characteristics—Input Diode T = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions
VE* Forward Voltage 1.2 1.5 Vv Ir = 60 mA
Ir* Reverse Leakage Current 0.05 100 uA VR =30V,
RL = 1 MQ
C Capacitance 150 pF VgR=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,
, lg=0
VcBo® Collector-to-Base Voltage 70 165 v Ic = 100 uA,
lge=0
Veco* Emitter-to-Collector Voltage 7.0 14 \" Ig = 100 A,
Ig=0
Iceo* Collector-to-Emitter Leakage Current
4N25, 4N26, 4N27 3.5 50 nA Vce= 10V,
Base Open
4N28 100 nA VG =10V,
Base Open
lcBO® Collector-to-Base Leakage Current 0.1 20 nA Veg =10V,
Emitter Open
hgg Forward Current Gain 250 Vce=5.0V,
Ic = 500 uA
Ceb Collector-to-Base Capacitance 65 pF Veg =0,
f=1MHz
Electrical Characteristics—Coupled Tj = 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 \' Ic =2.0mA,
Ig = 60 mA
Ic* Collector Output Current
4N25, 4N26 2.0 5.0 mA Vce= 10V,
4N27, 4N28 1.0 3.0 mA Ir = 10 mA,
Ig=0
Rio Input-to-Output Resistance 10" Q Vip = 500 V
BW Collector Bandwidth 300 kHz Ic = 2.0mA,
Vgc =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* 3.3mW/°C
Input Diode"*
Ig 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
Vcg Collector-to-Base Voltage 50V
Vegg Emitter-to-Base Voltage 80V
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 Tj = 25°C

Package Outline

.340
(8.636)

N
e

.045

(1143~ l+— .075(1.905)MAX

.060 (1.270)

.250(6.350) 062 (1.575) DIA

W%’ITUJEL(;%

050 (1.270) |

300 (7.620) __,
PINCTRTYP 015(381)
! 4
| i

.032 .120
(.813) (3.048)

.150(3.810) .010(.254)
v +.002(.051)

018 a57) | L L__.:Moseas)
+.003 (.076) te———.100 (2.540) T‘VP

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

Connection Diagram DIP (Top View)

ANODE (+) E% B BASE
CATHODE (-)[2 | \| | EECOLLECTOR

N.C. E ﬂ EMITTER

Pin
1 Anode (+) } '
2 Cathode (—) Input Diode
3 NC
4 Emitter
Output npn
o S otector Phototransistor
6 Base

Symbol Characteristic Min Typ Max Units Test Conditions

VE* Forward Voltage 1.2 1.5 Y I =50 mA

IR* Reverse Leakage Current 0.05 100 kA VR =30V

C Capacitance 150 pF VR=0V,
f=1MHz
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Typical Electrical 4N29, 4N30
Characteristics 4N31, 4N32
4N33

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

Symbol Characteristic Min Typ Max Units Test Conditions
BVceo* Collector-to-Emitter Breakdown Voltage 30 70 v Ic = 100 pA,
IB =0
BVceo® Collector-to-Base Breakdown Voltage 30 Vv Ic = 100 pA,
lge=0
BVEeco* Emitter-to-Collector Breakdown Voltage 5.0 \ Ige = 100 pA,
IB =0
Iceo* Collector-to-Emitter Dark Current 100 |nA Ve =10V,
Base Open
hgg Forward Current Gain 2000 Vce =50V,
Ic = 500 pA
Electrical Characteristics—Coupled Tp = 25°C
Symbol Characteristic Min Typ Max Units Test Conditions
Ic* Collector Output Current
4N32, 4N33 50 mA Vce= 10V,
Ig = 10 mA
4N29, 4N30 10 mA Vce =10V,
IF = 10 mA
4N31 5.0 mA Vcg= 10V,
I =10 mA
Viso* Isolation Voltage
4N29, 4N32 2500 \
4N30, 4N31, 4N33 1500 \
Riso* Isolation Resistance 10" Q V =500V
VCE(sat)* Collector-to-Emitter Saturation Voltage
4N31 1.2 v Ic = 2.0 mA,
I =8.0mA
4N29, 4N30, 4N32, 4N33 1.0 \" Ic =2.0mA,
Ir = 8.0 mA
Ciso Isolation Capacitance 1.5 pF V=0,
f=1.0MHz
ton Turn-on Time 10 us Ic = 50 mA,
Vecc =10V,
RL = 1809,
I = 200 mA
toff Turn-off Time (See Note) Ic = 50 mA,
4N29, 4N30, 4N31 20 45 us Ve =10V,
4N32, 4N33 60 120 us R =180 Q,
I = 200 mA
Note

Turn-on time is defined as the time for the (basé 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.



Optically-Coupled

Isolator

Optoelectronic Products

5-61

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*

Operating Temperature
PinTemperature (Soldering, 108)*
Relative Humidity at 85°C*

Input Diode
VR* Reverse Voltage
Ir*  Forward Current
lpk* Peak Forward Current at
1 us pulse width, 300 pps
Pp* Power Dissipation at
Ta = 25°C
Derate Linearly from 26°C

Output Transistor

Vce* Collector-to-Emitter
Voltage

Vep* Collector-to-Base Voltage

Vec* Emitter-to-Collector
Voltage

Ic* Collector Current

Pp* Power Dissipation at
TA = 25°C
Derate Linearly from 25°C

L TTROFT

JEDEC regi

od

—55°C to +150°C
—55°C to +100°C
260°C

85%

6.0V
60 mA
3.0A

100 mW
1.33 mW/°C

30V
70V

70V
100 mA

300 mW
4.0mwW/°C

Package Outline

.340
(8.636)
.045

(1.143) ™7 {«—.075(1.905)MAX

rITH NN L
1 .060 (1.270)
) O

062 (1.575) DIA

+250(6.350)

4
L .050
I (1.270) 300(7.620)
.050(1.270) =| e 3 h —
" PINCTR TYP .015(.381)

¥

¥
032 .120
(813) (3.048)
N

.010(.254)

.150(3.810)
] +.002(051)

Notes
All dimension in inches bold and millimeters (parentheses)
Tolerance unless specified = +0.15 (0.381)

Connection Diagram
DIP (Top View)

ANODE (+) E:% B BASE
CATHODE (-)[ 2] I | EHCOLLECTOR
\

NC E _T_l 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 4N35
Characteristics 4N36
4AN37

Electrical Characteristics—Input Diode T, = 25°C

Symbol Characteristic Min Typ Max Units Test Conditions

Vg* Forward Voltage 08 1.5 \ I = 10 mA

Ir* Reverse Leakage Current 0.01 10 uA VR=6.0V

C Capacitance 100 pF VR=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 \ Ic=10mA
Veeo® Collector-to-Base Voltage 70 165 \ Ic = 100 pA
VEco® Emitter-to-Collector Voltage 7.0 14 v Ig = 100 pA,
IF=0
Iceo* Collector-to-Emitter Leakage Current 5.0 50 nA Vce= 10V,
IF=0
Iceo* Collector-to-Emitter Leakage Current 500 pA Vce =30V,
I =0,
Ta = 100°C
hgg Forward Current Gain 100 250 Vce=56.0V,
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 kA Vio = 3550 V
4N36 100 pA Vipo = 2600 V
4N37 100 |wA Vio = 1500 V
Vce(sat)* Collector-to-Emitter Saturation Voltage 0.3 Vv Ic = 0.5 mA,
I = 10 mA
Ic/Ig(CTR)* | Collector Current Transfer Ratio (Note) 100 : % Vce= 10V,
I = 10 mA
Ic/Ig(CTR)* | Collector Current Transfer Ratio (Note) 40 % Vee = 10V,
If = 10 mA,
Ta = —55°C
to 100°C
Rio Input-to-Output Resistance 10" Q Vio = 500V
Cio Input-to-Output Capacitance 1.0 25 pF Vio =0,
f=1.0MHz
ton Turn-on Time 5.0 10 us Ic = 2.0 mA,
Veec =10V,
) RL = 100 @
toft Turn-off Time 5.0 10 us Ic = 2.0 mA,
Veec =10V,
R = 100 Q
Notes

Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current.
*Indicates JEDEC registered values.
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6N137

General Description

The 6N 137 optocoupler consists of a GaAsP light-
emitting diode and an integrated circuit detector. Light
is collected in the detector by the photodiode; then, it
is amplified by a high-gain linear amplifier that drives a
Schottky-clamped, open-collector output transistor.
Temperature, current and voltage are compensated in
the circuit.

This isolator design achieves LSTTL/TTL circuit com-
patibility while attaining a maximum dc and ac circuit
isolation between input and output. The circuit oper-
ates from a 5 V supply, and the output is guaranteed
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
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
ns.

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.

LSTTL/TTL Compatible: 5 V Supply

Ultra High Speed

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)

Maximum Temperature
Operating Temperature

Storage Temperature

Pin Temperature (Soldering, 10 s)

0°C to +70°C
—55°C to +125°C

(1.6 mm below seating plane) 260°C
Maximum Power Dissipation

Output Collector Power

Dissipation 85 mwW

*JEDEC Registered Data

Maximum Voltage and Currents

VR Reverse Input Voltage 50V
Ig Average Forward Input
Current 10 mA

lpk  Peak Forward Input

Current, 1 < 1 ms duration 40 mA
VE  Enable Input Voltage

(Not to exceed Vg

by more than 500 mV) 55V
Vcc Supply Voltage (1 minute
maximum) 70V
loutr Output Current 50 mA
Vourt Output Voltage 70V
Package Outline
[e———.380 (9.652) —
™M ™ ™ '
4 1 .050 (1.270)
—5
\..062 (1.575)
DIA
5 8
LA LA LA Ld
300 (7.620)

Ifzso (6.350)—
(3.556)
44 L______

- [E—
120 (1.016) 120
(3048 (3' 048)

je—.320 (8.128)——>]

t 018 (. 457) Sy
100 (2 540) oos (o 229)

Notes
All dimensions in inches bold and millimeters (parentheses)
Tolerance unless specified = +.015 (+ .381)
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Typical Electrical 6N137
Characteristics

Recommended Operating Conditions

Symbol Characteristic Min Typ Max Units
e Input Current, Low Level, Each Channel 0 250 nA

IHL Input Current, High Level, Each Channel 6.3 15 mA

VEH High-Level Enable Voltage 2.0 Vee v

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

Ta Operating Temperature (o} 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 kA Vec =556V,
Vo=565V,
IF = 250 uA,
VE=20V
Vo.* Low-Level Output Voltage 0.5 0.6 v Vecc =556V,
I = 5 mA,
VEH=2.0V,
loL (Sinking)
=13 mA
IeH High-Level Enable Current -1.0 mA Vec =565V,
VE=20V
lgL* Low-Level Enable Current —-16 |—2.0 |mA Vecc =55V,
VE=05V
Icch® High-Level Supply Current 7.0 15 mA }/cc ;— 55V,
F=0,
VE=05V
lccL® Low-Level Supply 13 18 mA vcc =55V,
I = 10 mA,
VE=05V
lo* Input-Output Insulation Leakage Current 1.0 