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_About
General Instrument
Optoelectronics

Monsanto Optoelectronics

Experience In 1969, when Monsanto entered into the world of optoelectronics, LED
technology was crude, products were few, and experience limited. Since that
time, Monsanto has developed into a leader in the marketplace. A leader
because Monsanto has constantly sought innovation in product through
research, and development.

10 years of effort are reflected in our experience in I1I-V material technology
and development of optoelectronic products. The result—a continuing series
of “firsts” in LED lamps, displays, and optoisolators.

Today, you can select from over 150 high performance devices in our product
line. And no matter which product you choose, you are assured of high
quality—quality that is designed into the product.

General Instrument Optoelectronics,

Successor to Monsanto Optoelectronics

Continuity  And now our products, technology, services, and 10 years of experience will
be under a new name—General Instrument Optoelectronics. In June, 1979

General Instrument acqui;pd@e total optoelectronics operations of Monsanto.
e

This acquisition is a g age of companies, for General Instrument is
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Customer

Information

Distributors
(page 253)

Sales
Representatives
(page 253)

Product Marketing

Applications Engineering

General Instrument Optoelectronics offers a complete
sales network that is specifically organized to service
the customer,

Stocking distributors are located throughout the
world—
United States, Brazil, Canada, Europe,
Africa, Japan, Australia
to provide the customer with immediate availability of
product quantities of most standard products.

A large organization of highly qualified technical sales
engineers is immediately available in all areas to offer
assistance in design, concept, and product selection.

An internal staff of product marketing personnel is
available to provide further factory assistance. Organ-
ized by product area, they offer the customer broad
experience and knowledge at the factory level.

Providing complete backup for applications assistance
or discussion of specific problems, General Instrument
engineers ensure that the customer has all information
sources available to him.




_About

this Catalog

The General Instrument Optoelectronics catalog describes in detail our com-
plete line of optoelectronic devices.

All of General Instrument’s optoelectronic devices have been designed with
your needs in mind, and offer you the easiest to use, and most available
products on the market today. Using this directory, you should be able to
meet virtually any requirement you will have for visible and infrared light
emitting diodes; seven segment and alphanumeric displays; optoisolators; and
emitters, detectors and sensors.

For your convenience, this catalog is divided into the five major product
groups listed above. At the beginning of each product section you will find a
selection guide which provides brief basic information on that product line
to assist you in selecting the device best suited to your requirements. Full
specification sheets are located further within that section.

For fast reference, an alpha-numeric product listing appears on page vii which
lists all products individually, with applicable data sheet page numbers.

At the end of this catalog there is a technical section of application notes that
will assist you in areas from testing to selecting your devices.

You should be able to find just what you need in this catalog. And we think
you’'ll like what you find.

Thank you for your interest in General Instrument optoelectronic devices.
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VIEWE D COLOR

LUMINOUS INTENSHLY

DEVICE . VIEWING
LENS COLOR or .
NO. Tl FORWARD CURRINI WGl
TO-18 ﬁ. MV10B Red/Clear 0.8 med @ 10mA 90°
T% —_— MV50 Red/Clear 1.4 med @ 20mA
—_— MVS52 Green/Clear 1.5 mcd @ 20mA 80°
P MV53 Yellow/Clear 1.5 med @ 20mA
—_— MV54 Red/Flooded 1.0 mcd @ 20mA
T-% —_—— MV55A Bright Red 0.5 med @ 3mA 40°
T-1%* MV5020 Red/Clear 2.0 med @ 20mA 90°
MV5021 Red/Soft 1.6 med @ 20mA 90°
MV5022 Red/Point 1.6 mcd @ 20mA 90°
MV5023 Red/Soft 1.6 mcd @ 20mA 90°
MV5024 Red/Soft 3.0 med @ 20mA 60°
MV5025 Red/Flooded 0.4 mcd @ 20mA 180°
MV5026 Red/Flooded 0.6 mcd @ 20mA 90°
MV5050 Red/Clear 2.0 med @ 20mA 50°
MV5051 Red/Soft 1.6 mcd @ 20mA 72°
MV5052 Red/Point 2.0 mcd @ 20mA 72°
MV5053 Red/Flooded 1.6 mcd @ 20mA 80°
MV5055 Red/Flooded 0.6 mcd @ 20mA 150°
MV5056 Red/Flooded 0.8 mcd @ 20mA 110°
MV5054-1 2.0 med @ 10mA
MV5054-2 Red 3.0 med @ 10mA 40°
MV5054-3 4.0 mcd @ 10mA
T-1
% MV5074B/C 2.5 mcd @ 20mA 70°
MV5075B/C 1.6 mcd @ 20mA 90°
Red
MV5077B/C 1.7 med @ 20mA 110°
T-1%*
MV5094 Red 0.8 mcd @ 20mA 50°
T-1%* MV5152 40.0 med @ 20mA 28°
MV5153 Orange 6.0 mcd @ 20mA 65°
MVS5154 10.0 med @ 20mA 24°
MV5252 15.0 med @ 20mA 28°
MV5253 Green 3.5 mcd @ 20mA 65°
MV5254 3.0 med @ 20mA 24°
MV5352 45.0 med @ 20mA 28°
MV5353 Yellow 8.0 mcd @ 20mA 65°
MV5354 10.0 med @ 20mA 24°
MV5752 40.0 mcd @ 20mA 28°
MV5753 Bright Red 9.0 med @ 20mA 65°
MVS5754 10.0 mcd @ 20mA 24°
T1 (a) MV5174B/C Orange 5.0 med @ 20mA °
(b) MV5177B/C 8 3.0 mcd @ 20mA 180°
2 % b 2 % ﬁ 51 (@ mys2748/C Green 1.8 mcd @ 20mA 90°
(b) MV5277B/C 0.9 mcd @ 20mA 180°
(a) MV5374B/C Yellow 4.0 med @ 20mA 90°
(b) MV5377B/C 2.0 med @ 20mA 180°
(a) MV5774B/C . 5.0 med @ 20mA °
(b) MV5777B/C Bright Red 3.0 med @ 20mA 180°
RECTANGULAR*
MV52124 Green 3.0 med @ 20mA o
S .’ MV53124 Yellow 4.0 med @ 20mA 100
NEISEHY MV57124 Bright Red 4.0 med @ 20mA
N
T-1%*
Green/ 0.5 mcd @ 20mA o
MV5491 Red 1.5 med @ 20mA 50

*POP-INS ARE AVAILABLE ON THESE PRODUCTS.
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General purpose indicator lights compatible with
Le5v Bipolar IC’s,
80mw 40mA 1.65v
105mw 35mA 2.20v Indicator lights, diagnostic and panel displays, printed
105mw 35mA 2.10V circuit board indicators, miniature low profile package.
80mw 40mA 1.65V
Diagnostic or indicator lights in low-power/low current
6mW 4mA 160V environments, MOS compatible
1.65V
Instruments, printed circuit board indicators, board-
mounted panel display, different lens effect and viewing
angles, MV5020 series offers leads with standoffs for
180mwW 100mA 170V assembly ease. General purpose indicators.
1.80V
General purpose indicators, developmental projects,
breadboards.
——————l  100mW 50mA 1.68V
Miniature indicators, breadboards, test jigs. Low profile.
High voltage bi-directional AC indicators, power supplies,
140mwW 70mA 1.60V transformeys.
2.00V
2.20V oo X
Computers, general purpose indicators, instruments, test
systems, mini- and micro-processors, process controlled
= industrial systems, sorting machines, assembly equip-
2.10v ment, vending machines, telephone equip back-
. light panels. High intensity indicators in four colors.
105mw 3SmA 2.00v
2.00v
S—
2.20v Portable equipment, general purpose indicators and
matrix panel displays, test equipment and systems,
sorting hines, vending machi High i ity
2.10v indi in four colors.
2.00v
105mw 35mA 2.00v Legend backlight, panel indicator, bar graph, display
button. Mounting hardware available.
35mA 3.00V Polarity indication tri-state indicator, flow direction
200mw 70mA 1.65V display, instruments, tester displays, educational aids.

sdwweT g7






GENERAL INSTRUMENT Mv
Optoelectronics IOB

RED LED

PRODUCT DESCRIPTION

The MV10B is a GaAsP light emitting diode mounted on a TO18 header with a clear epoxy lens. On forward bias, it
emits a spectrally narrow band of radiation which peaks at 660 nm.

|| PACKAGE DIMENSIONS FEATURES
1
T0-18

ot | stz o Ultra High Brightness
WITH 1667

eroxy Long Life — Solid State Reliability
: Low Power Requirements

Compatible with Integrated Circuits — DTL, RTL, T2L.
Compact, Rugged, Lightweight.

018"
{2 LEADS)

' ABSOLUTE MAXIMUM RATINGS

Power Dissipation @ 25°C Ambient Temperature
Derate Linearly from 25°C

Storage & Operating Temperature

Lead Solder Time @ 260°C (See note 2)

Continuous Forward Current

Peak Forward Current (1 usec pulse, 0.3% duty cycle)
Reverse Voltage

2.33mw/°C
-55°C to +100°C

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

CHARACTERISTICS TEST CONDITIONS
Luminous Intensity (see note 1)
Peak emission wave length
Spectral line half width
Forward voltage | Ig
Forward dynamic resistance Ig
Capacitance

le =10 mA

50 mA
A

50 m
=0




ELECTRO-OPTICA
CHARACTERISTICS . . TEST CONDITIONS
Light rise time and fall time ns 5082 system, 1 = 50 mA
Reverse current nA Vg =3.0V
Reverse breakdown voltage \" g = 100 A
Luminous Flux . mbLumens Ig =50 mA
View angle Degrees Between 50% Points

TYPICAL THERMAL CHARACTERISTICS

Thermal Resistance Junction to Free Air (64)
Thermal Resistance Junction to Case (6 A

Wavelength Temperature Coefficient (case temperature)
Forward Voltage Temperature Coefficient

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS CURVES
(25°C Free Air Temperature}

1111

STAN

-

7

o
S

>
k=

BRIGHTNESS (FT-L) X 100

% RELATIVE BRIGHTNESS
n
S

FORWARD CURRENT (mA)

/

/

25 0 s 50 75 100 0.4 8 E 6 2
AMBIENT TEMPERATURE (°C) cs71 FORWARD BIAS (VOLTS) c572

-

20 40 60 80 0
FORWARD CURRENT {mA) €570

Figure 1 Brightness vs. Forward Current Figure 2 Brigh vs. Temp Figure 3 Forward Current vs. Forward Voltage

o

CONSTANT
4 DUTY CYCLE = 0.3%

()

o

2
"/

50uSEC
I

/ \\ 1ourssc

/ \ . 2004SEC
8300 6400 6500 6600 6700 6800 6900 ‘ |

0 02 04 06 08 10 12

WAVELENGTH IN ANGSTROMS €574 PEAK FORWARD CURRENT — AMPS C575A

0.2

RADIANT OUTPUT POWER — mW

RADIATION INTENSITY IN ARBITRARY UNITS
°
19

RELATIVE INTENSITY IN ARBITRARY UNITS

Figure 4 Spatial Distribution Figure 5 Spectral Distribution Figure 6 Peak Power Output vs.
(Note 3) Pulsed Forward Current

NOTES
1. As measured with a Photo Research Corp. “SPECTRA"” Microcandela Meter (Model 1V-D).

2. The leads of the MV 10B were immersed in molten solder, heated to 260°C, to a point 1/16-inch from the body of
the device per MIL-S-750, with a dwell time of 5 seconds.

3. The axis of spatial distribution are typically within a 10° cone with reference to the central axis of the device.




GENERAL INSTRUMENT Mvso
Optoelectronics Mv54

RED LED

PRODUCT DESCRIPTION
The MV50 and MV54 are diffused Gallium Arsenide Phosphide diodes mounted in a two lead epoxy package; the
MV50 has a clear lens; the MV54 s red diffused. On forward bias they emit a spectrally narrow band of visible light
which peaks at 660 nm. (Also see MV55A.)

PACKAGE DIMENSIONS FEATURES

The MV50 and MV54 are intended for high volume
AR : ) indicator light applications where low cost, high relia-
CM'(!_*PDE . : bility, and top performance are required. Major usage is
in applications such as diagnostic lights on printed circuit
L ANOPE boards and panel lights. They can be used to displace

subminiature lamps as small as T3/4 size.

® Low cost
= Bright
Compatible with integrated circuits

Long life, rugged
Small size - T3/4
Easily assembled in arrays

C576

NOTE: TOLERANCES £.010
NOTE: ALL DIMENSIONS IN INCHES UNLESS SPECIFIED

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25°C ambient. .

Derate linearly from 25°C 1.6 mW/°C
Storage and operating temperature . . . -55°C to 100°C
Peak forward current (1 psec pulse width, 0.3% duty cycle)

Lead solder time @ 230° (note 1)

Continuous forward current

Reverse Voltage

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

CHARACTERISTICS MINIMUM TYPICAL MAXIMUM CONDITIONS

MV50 MVv54 MV50 Mvs4 MV50/54

Luminous Intensity (note 2)* 05 04 1.4 1.0 Ig =20 mA

Peak emission wavelength 660 660 nm I =20 mA

Spectral line halfwidth 20 20 nm Ig =20 mA

Forward voltage 1.65 1.65 | \" g =20 mA

Capacitance 80 80 pF V=0

Rise and fall time 50 50 ns 5052 system,
Ig =20 mA

Reverse current 5.0 5.0 nA Vg =30V

Reverse breakdown voltage 15 15 \ Ig =100 uA

View angle 80 80 degrees  between 50%

points

*Luminous intensity guaranteed to a 2.5% AQL inspection plan per MIL-STD-105D.




¢ MV50 MV54

TYPICAL THERMAL CHARACTERISTICS

Wavelength temperature coefficient (case temperature) . . . . . . . o« o e o e e e e e 0.3 nrn/°c
Forward voltage temperature coefficient . . . . . . . . ..o oo e e e e [ -2.0 mV/°C

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature)

13 10’ 20 250 T
= CONSTANT I WSEC
18 2251 pUTY CYCLE = 0.3% *=
10 MV54 30° z A
18 t 200
09 8 « 175 /
- 14 L 1. 4
08 40° x H A 10u5EC
T 2 S 150 7
st /A
L P 52
07 50° = E V) s
4 5
o 8 1.00
06 60° 4 d ° 50uSEC ;
I 6| 3 .75 “
70° g . 3 g 100.SEC ]
o h < o 4
80° « SEC '
2 > 25 200
1 11 I 1 ] 1 90° 0 0
05 04 03 02 0.1 4 8 12 16 20 0 0.2 0.4 06 08 10 12
FOR! R Al " N - " N
cso1 ORWARD CURRENT (mA) c578 PEAK FORWARD CURRENT — AMPS  C579A
Figure 1 Spatial Distribution Figure 2 Brightness vs. Forward Current Figure 3 Peak Power Output vs.
(Note 3) Pulsed Forward Current
o o 10° 20 100, 170
H % ' ]
z 1.0 30° fen BRIGI 4TNESS. VvS. TEMPERATURE
H 8 TN Is = 20mA
¥ 09 MV50 N \\
a « 4 130
A AN
z 8 / 2 N
> a w110 IN
Tor so° ] W
g < / £100
z <y g
w a
Zos oo’ 23 / g
80
] " 6, e ,
< 0"
[*] 1 60
< 90° ~
[ 4 11 1 1 I 1 1 "
05 0.4 03 02 0.1 20 40 60 80 100 505625 0°C #2550 +7/5  +100
§ - e CONE OF HALF ANGLE & €581 AMBIENT TEMPERATURE C582
580
Figure 4 Spatial Distribution Figure 5 Percent Radiated Power Figure 6 Relative Power vs,
(Note 3) Into Cone of Half Angle Temperature

NOTES

1. The leads of the device were immersed in molten solder at 230°C to a point 1/16 inch from the body of the device
per MIL-S-750, with a dwell time of 5 seconds.

2. As measured with a Photo Research Corp. “SPECTRA’’ Microcandela Meter (Model IV-D).

3. The axis of spatial distribution are typically within a 10° cone with reference to the central axis of the device.



GENERAL INSTRUMENT

Optoelectronics

PRODUCT DESCRIPTION

ereen MVUS2
veeow MV53

LIGHT EMITTING DIODES

The MV52 is a Gallium Phosphide diode mounted in a two lead green epoxy package. The MV53 is a Gallium
Arsenide Phosphide diode mounted in a two lead yellow epoxy package. The identical mechanical configuration is

also available in a red lamp, part number MV50 or MV54,

. PACKAGE DIMENSIONS

o—¢—o

250 MIN
[~ 2pces.

. GREEN MARK
INDICATES
CATHODE
-1

583

TOLERANCES :.010

NOTE: ALL DIMENSIONS IN INCHES UNLESS SPECIFIED

FEATURES

The MV52 and MV 53 units are intended for high volume
indicator light applications where high reliability and top
performance are required. Major usage is in applications
such as diagnostic lights on printed circuit boards and
panel lights. The units can be used to displace subminia-
ture lamps as small as T3/4 size.

s MULTICOLORED VERSIONS OF THE POPULAR
MV50 PACKAGE

s Low cost

» Bright

s Compatible with integrated circuits
» Long life, rugged

s Small size —T3/4

. ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25°C ambient

Derate linearly from 25°C . ... ... ... ... ... ...
Storage and operating temperature . ... ............

1.3 mw/°C

Lead solder time @ 230°C (S NMOtE 3) . . v v vt te st e ettt e e e e 5 sec
Continuous forward Current . .. .. L e e e e e e e 35 mA
Reverse Voltage. . . ... . . . ... 50V
ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)
TEST
CHARACTERISTICS MINIMUM TYPICAL MAXIMUM UNITS CONDITIONS
Luminous Intensity (Note 1)* 0.2 1.0 mcd g =20 mA
Peak emission wavelength, MV52 565 nm lg =20 mA
Peak emission wavelength, MV53 589 nm lg =20 mA
Spectral line halfwidth MV52, MV53 35 nm lg =20 mA
Forward voltage MV52 2.2 3.0 \% g = 20 mA
MV53 2.1 3.0 \% lg =20 mA
Reverse breakdown voltage 5 15 \% Igr = 100 UA
Forward voltage temp. coefficient -3.0 mV/°C Ig =20 mA
Viewing angle 80 degrees between 50%
points

*Luminous intensity guaranteed to a 2.5% AQL inspection plan per MIL-STD-105D.



TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature)
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Fig. 1. Forward Current vs. Fig. 2, Luminous Intensity vs. Fig. 3 Spatisl Distribution (Note 2)
Forward Voltage Forward Current

% RELATIVE OUTPUT
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WAVELENGTH —\-nm c587

Fig. 4. MV52-MV53 Spectral Response

NOTES

1. As measured with a Photo Research Corp. ““'SPECTRA” Microcandela Meter (Model 1 V-D).
2. The axis of spatial distribution are typically within a 1 0° cone with reference to the central axis of the device.

3. The leads of the device were immersed in molten solder at 230°C to a point 1/16 inch from the body of the device
per MIL-S-750 with a dwell time of 5 seconds.



Optoclectronice | MV55A

RED LED

PRODUCT DESCRIPTION:

The MVGE5A is a gallium arsenide phosphide device useful for low current drive (5 mA) applications, such as diagnostic
functions or indicators.

PACKAGE DIMENSIONS FEATURES
MV55A is intended as a low cost, high reliabitity
indicator lamp.

BLACK MARK
INDICATES

CATHODE s Low cost
s Compatible with integrated circuits.
s Small size

= High on axis intensity.
» 2 Gate Load Bright Light
= MOS compatible

NOTE: TOLERANCE £010
UNLESS SPECIFIED

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25°C ambient
Derate linearly from 25°C

Reverse voltage. . . .. ... i, 50V
Peak forward current (1 usec pulse, 0.1% duty cycle)

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

TEST
CHARACTERISTICS MIN, TYP. MAX, CONDITIONS

Luminous Intensity (Note 3)* 0.2 0.5 Ig =5.0mA
2.0 I =20 mA

Peak emission wave length 635
Spectral line half-width 45

Forward voltage 1.6 K I =6.0 mA
2.2 Ig =20 mA

Reverse current .15 VR =3.0 volts

Light turn-on and turn-off 1 Z = 1§) system

Capacitance 20 V=0

Reverse breakdown voltage 3 g =10 uA

*Luminous intensity guaranteed to a 2.6% AQL inspection plan per MiL-STD-105D.
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TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature)
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Fig. 4 Relative Output vs. Temperature Fig. 5 MV55A Interfaced with COS/MOS
NOTES

1. The leads of the device were immersed in molten solder, heated to a temperature of 230°C, to a point 1/16 inch
from the body of the device per MIL-S-750, with dwell time of 5 sec.

2. The axis of spatial distribution are typically within a 1 0° cone with refe(ence to the central axis of the device.
3. As measured with a Photo Research Corp. “SPECTRA” Microcandela Meter (Model I1V-D).




Optociectromes MV5020 SERIES

RED SOLID STATE LAMPS

-
PRODUCT DESCRIPTION

The MV5020 series of solid state indicators is made with gallium arsenide phosphide light-emitting diodes. Encapsu-
iation and lens is epoxy. Various lens effects are available for many indicator applications.

PACKAGE DIMENSIONS FEATURES

= {ow cost

® High intensity red light source with various lens
colors and effects

J -~ -~~~ DIE SEATING PLANE

Versatile mounting on PC board or panel

185 DIA. Snap in panel mounting clip available

(See MP21 and MP22 for clip detail)
[~e—2300IA.

- - = SEATING PLANE

BOARD MOUNTING
CATHODE
|e— 040 INDEX NOTCH

oAk

TOLERANCES £.010 SUGGESTED P.C.
L BOARD MOUNTING
f—10—]

— TOP VIEW

- ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25°C ambient
Derate linearly from 25°C

Peak forward current (1 usec pulse, 0.3% duty cycle)
Reverse voltage

CIRCUIT
LENS POP-IN BOARD
TYPE COLOR EFFECT MOUNTING MOUNTING

MV5020 . . . . J CLEAR POINT
MV5021 . . . J CLEAR DIFF. SOFT
MV5022 . . . . TRANS. RED POINT
MV5023 . . . . K RED DIFF, SOFT

MV5024 . . . . RED DIFF. SOFT
FLOODED
MV5025 . . . . . RED DIFF. FLOODED

MV5026 . . . . . DK. RED DIFF, FLOODED




ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

PARAMETER TEST COND. UNITS 5020 5021 5022 5023 5024 5025 5026
Luminous Intensity—Min. (Note 1)* 20 mA mcd 06 05 06 04 09 01 01
Typ. (Note 1) 20 mA mcd 20 16 16 16 3.0 4 6
Peak Wave Length 20 mA nm 660 660 660 660 660 660 660
Spectral Line Haif Width 20 mA nm 20 20 20 20 20 20 20
Forward Voitage Typ- 20 mA v 1.65 1.65 165 1.65 1.65 1.65 1.65
VF Max. 20 mA \" 20 20 20 20 20 20 20
Reverse Current IR Typ. Vg =50V nA 15 15 15 15 15 15 15
Max. Vg =50V A 100 100 100 100 100 100 100
Reverse Voltage VR Min. Ig = 100uA \ 50 50 50 50 50 50 50
Typ. ir = 100uA \Y 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Capacitance Typ. v=0 pF 35 35 35 35 35 35 35
View Angle Between
50% Points Degrees 90 90 90 90 60 180 90
Rise Time 10%-90%
= 502 system nsec 50 50 50 50 50 50 50
: & Fall Time . Typ. 90%-10%
5052 system nsec 50 50 50 50 50 50 50
*Luminous intensity guaranteed to a 2.5% AQL inspection plan per MIL-STD-105D.
TYPICAL ELECTRO-OPTICAL CHARACTERISTICS
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NOTES

1. As measured with a Photo Research Corp., “SPECTRA” Microcandela Meter (Model 1V-D).

2. The leads of the device were immersed in molten solder at 260°C to a point 1/16 inch from the body of the device
per MIL-S-750, with a dwell time of 5 seconds,




MV5050 MV5053
Optoctectronics | MV5051 MV5055

RED SOLID STATE LAMPS  MV5052 MV5056

PRODUCT DESCRIPTION

The MV5050 series of solid state indicators is made with Gallium Arsenide Phosphide light emitting diodes encap-
sulated in epoxy lenses. Various lens effects are pleasing in different design settings.

PACKAGE DIMENSIONS FEATURES

= High intensity red light source with various
lens colors and effects

e 200" —of
(5.08mm) DIA

= Versatile mounting on P.C. board or panel

= Snap in mounting grommet available on request

= Long life—solid state reliability
il
: SEATING PLANE = Low power requirements
‘ /— = Compact, rugged, lightweight
1 { 040 100"
n.o2mm) (2.54mm} = Upon request, also available with anode lead
] trimmed longer than cathode.
! 800" FLAT DENOTES
120.32mm) CATHODE
025" (.635 mm) |!| l MIN
075" (1.91 mm}
.
+ ]
T 015" (.331 mm)
60" (1.27mem 025 (635 mm
100" (2.54mm)

TOLERANCES +.010” {.254 mm) c1062

PHYSICAL CHARACTERISTICS

CIRCUIT
SOURCE LENS LENS POP-IN BOARD
TYPE COLOR COLOR EFFECT MOUNTING MOUNTING

MV5050 Red Clear Point X X
MV5051 Red Diffused Soft X X
MV5052 Red Trans. Red Point X X
MV5053 Red Red Diffused Flooded X X
MV5055 Red Red Diffused Flooded X X
MV5056 Red Dark Red Diffused Flooded X X

15



'* MV5050 5051 5052 5053 5055 5056

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

PARAMETER TEST COND. UNITS 5050 65061 5052 5053 5055 5056

Forward Voltage (V)
Typ. lg =20 mA \Y 1.7 1.7 1.7 1.7 1.7 1.7
Max. le =20mA \Y 2.2 2.2 2.2 22 2.2 2.2

Luminous Intensity*
(See note 1)

Typ. Ig = 20 MA med 2.0 1.6 2.0 1.6 .6 .8
Min. 1g =20 MA mcd 0.5 0.4 0.7 0.5 0.1 0.2
Peak Wave Length lg =20 mA nm 670 670 670 670 670 670
Spectral Line Ig =20 mMA nm 20 20 20 20 20 20
Half Width
Capacitance
Typ. v=0 pF 30 30 30 30 30 30
Reverse Voltage (Vgr)
Min. ir = 100pA \ 5 5 5 5 5 5
Typ. 1g = 100uA \" 25 25 25 25 25 25
Reverse Current (Ig)
Max. Vg = 5.0V uA 100 100 100 100 100 100
Typ. Vg = 5.0V nA 20 15 5 5 5 5
Rise Time 10%-90% nsec 50 50 50 50 50 50
500 system
Fall Time 90%-10% nsec 50 50 50 50 50 50
50Q system
Viewing Angle See Fig. 5 & 6 degrees 50 72 72 80 150 110

*Luminous intensity guaranteed to a 2.5% AQL inspection plan per MIL-STD-105D.

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25%C AMDBIENT & v v v et m e e 180 mwW
Derate linearly from 25%C e I R 2.0 mW/°C
Storage and operating teMPeratures . .. ... ooseuvn e e as s o oo -55°C to 100°C
Lead solder time @ 260°C (See Not@ 3) . ... .ttt u v iiie st T 5 sec
Continuous forward CUrTEnt @ 25°C . v v v v vweme o e n e asemeesns oo eas e 100 mA
Continuous forward current @ D07 2 T AR I 15 mA
Peak forward current (1 sec pulse, 0.3% duty cycle} .. ..o iven vt 10A

5.0V

REVErSE VOIAgE . o v veeveecnmccnan e s e as s em s e bt



TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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NOTES
1. As measured with a Photo Research Corp., “SPECTRA " Microcandela Meter (Model 1V-D).
2. The axis of spatial distribution are typically within a 10° cone with reference to the central axis of the device.

3. The leads of the device were immersed in molten solder at 260°C, to a point 1/16 inch from the body of the device
per MIL-S-750, with a dwell time of 5 seconds.






GENERAL INSTRUMENT MV5054-I
Optoelectronics Mv5054-2
rep sovip sTaTe Lames  MV5054-3

PRODUCT DESCRIPTION

The MV5054 series lamps are made with gallium arsenide phosphide diodes mounted in a red epoxy package.

PACKAGE DIMENSIONS FEATURES
= Three light intensity categories

= [lluminates a %'’ dia. circle

s High intensity red light source for back
lighting a panel

[——— SEATING PLANE

Versatile mounting on PC board

Transparent mounting grommet available

025" (.636 mm)
0757 11,91 mm)

015" 1.33) mm)
025" (836 mm)
fe—

100
TOLERANCE +.010

ABSOLUTE MAXIMUM RATINGS
Power dissipation @ 25°C ambient
Derate linearly from 25°C , 2.0 mW/C
-55°C to 100°C

Continuous forward current @ 25°C

Continuous forward current @ 100°C

Peak forward current (1 usec pulse, 0.3% duty cycle)
Reverse Voltage

Reverse current

ELECTRO-OPTICAL CHARACTERISTICS (25°C Ambient Temperature).

CHARACTERISTICS MIN. TYP. MAX. TEST CONDITIONS
*Luminous intensity (Note 1)
MV5054-1 1.0 2.0 Ig = 10 mA
MV5054-2 2.0 3.0 lg =10 mA
MV5054-3 3.0 4.0 le =10 mA
Forward voltage 1.8 . v Ig =10 mA
Capacitance 35 pF v=0
Reverse current uA Vgp=50V
Rise and fall time 50 nS 50 2 System

Viewing angle (totatl) 40 degrees Between 50%
intensity points

*Luminous intensity guaranteed to a 2.5% AQL. inspection plan per MIL-STD-106D.




20 MV5054-1 MV5054-2 MV5054-3

TYP|CAL ELECTRO OPTICAL CHARACTERISTIC CURVES
(25 C Free Air Temperature Unless Otherwise Specified)
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NOTES
1. As measured with a Photo Research Corp., “SPECTRA’* Microcandela Meter (Model 1V-D).
2. The axis of spatial distribution are typically withina 1 0° cone with reference to the central axis of the device.

3. The leads of the deivce were immersed in molten solder at 230°C to a point 1/16 inch from the body of the device
per MIL-S-750, with a dwell time of 5 seconds.




21

GENERAL INSTRUMENT Mvso74B/c

Optoelectronics MV5075B/C

RED SOLID STATE LAMP

@ PRODUCT DESCRIPTION

] The MV5074B/C and MV5075B/C are red (GaAsP) light emitting diodes mounted in a red epoxy package. Their small
size (approximately T-1 size), good viewing angle, and small square leads contribute to their versatility as all purpose
indicators.

PACKAGE DIMENSIONS FEATURES

e A s Square leads (will fit into .020” (.508 mm)
diameter hole)

ﬁ(\ = Compact size

210" (533 mm) = Bright (typically 2.0 mcd at 20 mA)
= Long life, rugged

¢  — s MV5074B and MV50758B have .6 (15.2 mm)
m‘«.s?amm)U U s minimum lead length
o, i = MV5074C and MV5075C have 1" (25.4 mm)
anooe—" | | = Ts8mm | LEADLENGTH (A minimum lead length
ﬂﬂiﬂm’ Mvaorsh | 6" (152mm) = Mount on approximately 3/16"' (4.72 mm) centers
cATHODE REF Mysora | 100" (28.4mmi = Upon request, also available with anode lead

trimmed longer than cathode.

160 14,08 mm)
S BB e A

NOTE: TOLERANCE 2 010"
UNLESS SPECIFIED

080" (1.52 mm)
0507 (1.27 mm) chae

ABSOLUTE MAXIMUM RATINGS

Power Dissipation @ 25°C .+« oo vv oo e 100 mw
Derate Linearly from 25°C -1.27 mw/°C
Storage Temperature . . ... ...t -55°C to +100°C
Operating Temperature . . ... ... ... . -55°C to +100°C
Continuous Forward Current (25°C) ................................................ 50 mA
Peak Forward Current (1 sec Pulse Width, 0.3% Duty Cycle) v vv i e 1.0A
Reverse Voltage ... ....... .. ... . 5.0 Volts
Lead Solder Time 260°C (SEe NOtE 2)i. . . . o oo vt ee et e e e e e e e e e 5 sec

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

TEST
CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS
Optical
Luminous Intensity (1) (Note 1)*
MV50748/C 0.7 2.5 mcd Ig =20 mA
MV5Q75B/C 0.6 1.6 mcd Ig =20 mA
Wavelength (Apk) 660 nm
Spectral Half Width 20 nm
Viewing Angle
MV50748B/C 70 degrees Between 50% points
MV50758/C 90 degrees Between 50% points
Electrical
Forward Voltage (Vg) 1.68 2.0 Volts lg = 20 mA
Reverse Voltage (Vg) 5.0 15.0 Voits lg = 100 uA
Dynamic Resistance (Rp) 7.0 Q
Capacitance 23 pF V=0

*Luminous intensity guaranteed to a 2.5% AQL inspection plan per MIL-STD-105D.
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NOTES
1. As measured with a Photo Research Corp., “SPECTRA” Microcandela Meter (Model | V-D).

2. The leads of the device were immersed in molten solder at 260°C to a point 1/16 inch from the body of the device
per MIL-S-750, with a dwell time of 5 seconds.
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GENERAL INSTRUMENT MVSO77B

I —— MV5077C

RED SOLID STATE LAMP

PRODUCT DESCRIPTION
The MV5077B and MV5077C are red (GaAsP) light emitting diodes mounted in a red epoxy package. Their small size

(approximately T-1 size), good viewing angle, and small square leads contribute to their versatility as all purpose
indicators.

’ PACKAGE DIMENSIONS FEATURES
g = Square leads (will fit into .020" (.508 mm)

diameter hole)

/ < f s Compact size

' 500" 258w s Bright (typically 1.75 med at 20 mA)
s Long life, rugged
045" (1143 AN ) = MV5077B have .6" (15.2 mm) minimum lead
otre 200 length
By [voorre | &0 15 2mmy_] "
e _ —L EE3 = MV5077C have 1" (25.4 mm) minimum lead
757191 m length

= Mount on approximately 3/16" (4.72 mm) centers

= Upon request, also available with anode lead
trimmed longer than cathode

CATHODE REF
FLaT

160" (4.06 mm)
180" (1.27 mm

NOTE: TOLERANCE : 030"
UNLESS SPECIFIED

060" {1.52 mm)

0507 (1.27 mm) ez
- ABSOLUTE MAXIMUM RATINGS
Power Dissipation @ 25°C . . .. v\ o ve s ... . Ce ettt et S, cee.. 100 MW
Derate Linearly from 25°C ....... e e e e e e 1.27 mW/OC
Storage Temperature ... .. St e e e e e e e Ceeeieiee ... =55°C to +100°C
Operating Temperature. . . .. ......... e F . ... =55°C to +100°C
Continuous Forward Current (25°C) ................ e Cet e et e 50 mA

Peak Forward Current (1 usec Pulse Width, 0.3% Duty Cycle) oottt e e et e 1.0A
Reverse Voltage. . . . ...... ... ieunun.. Sttt et s et St e 5.0 Volts

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

TEST
CHARACTERISTICS MIN, TYP. MAX, UNITS CONDITIONS

Optical
Luminous Intensity (1) (Note 1)* 0.3 1.75 mcd e = 20 mA
Wavelength (Apk) 660 nm g =20 mA
Spectral Half Width 20 nm lg =20 mA
Viewing Angle 110 degrees Between 50% points
Electrical
Forward Voltage (Vg) 1.68 2.0 Volts g =20 mA
Reverse Voltage (Vg) 5.0 15.0 Volts Ilr = 100 uA
Dynamic Resistance (Rp) : 7.0 Q
Capacitance 23 pF v=0

*Luminous intensity guaranteed to a 2.5% AQL inspection pian per MIL-STD-105D.
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Fig. 3. Spectral Response Fig. 4. Percent Relative Response vs. Temperature

NOTES
1. As measured with a Photo Research Corp., “SPECTRA” Microcandela Meter (Model IV-D).

2. The leads of the device were immersed in molten solder at 260°C to a point 1/16 inch from the device
per MIL-S-750, with a dwell time of 5 seconds.




Optoclectronics MV5094

RED BIPOLAR SOLID STATE LAMP

PRODUCT DESCRIPTION
The MV5094 is the first commercially available solid state AC-DC lamp. Reliability, tong life, plus a convenient panel
mounting enable this red lamp to be run from A.C. voltages even as high as 110-115 V.

PACKAGE DIMENSIONS FEATURES

.080R INDEX NOTCH = Solid state

= A.C.lamp

---}--- DIE SEATING PLANE ® 110-115 VAC operation (see chart)

Versatile mounting on P.C. board or panel
.185 DIA,

{-— 230 DIA. Convenient mounting grommet availabie
-~ -~ SEATING PLANE

ELECTRICAL Cool operation

le—" INDEX NOTCH Long life
.040

-030 DIA. This lamp mounts in the MP21 or MP22
grommet.

TOP VIEW

—] .10 Fe—

TOLERANCES +.010

ABSOLUTE MAXIMUM RATINGS

Power Dissipation @ 25°C (Peak or continuous) 140 mwW
Storage and Operating Temperature . . ... ........ ..ot u it i, -55°C to +100°C
A.C.(rms)/D.C. Forward Current 25°C

A.C.(rms)/D.C. Forward Current 100°C

12T (0.1% DUty CYCI) . . v v e e ettt e e e e e e e 2.5 x 10 amps? sec
lpeak (repetitive) (0.3?{0 Duty Cycle, 1.0 usec pulse width)

Lead Solder time 260" C (See Note 3)

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (25°C Ambient Temperature Unless Stated Otherwise)

MIN. TYP. MAX. UNITS CONDITIONS
Luminous Intensity (1) (Note 1) .8 mcd g =20 mA

Forward Voltage (Vg) 1.6 2.0 volts lg =20 mA




* MV5094

AC OPERATION

Enms Ip = 10mA, Vg = 1.56 lp#25mA, Vg =162 | lp=50mA,Vy =166 | Ip =70 mA, Vg =1.70

RESISTOR RESISTOR RESISTOR RESISTOR

5.0 3609, 1/8W 1300, 1/8W 680, 1/4W 5161, 1/4W

6.3 4709,1/8W 1802, 1/8 W 1009, 174 W 688, 1/2W
9.0 750K, 1/8 W 3009, 1/4W 150 2, 172 W 110Q,1W
12.0 10KQ, 1/8W 4309, 1/2W 2009, 1/2W 15092, 1W
15.0 13KQ, 1/4W 560K, 1/2W 270Q,1W 200Q,1W
18.0 1.6 KQ, 1/4 W 680Q, 1/2W 330Q,1W 240Q,2W
24.0 2.2KD, 14 W 9100, 1W 4700, 2W 330Q,2W
28.0 27KD 12 W 11KSQ, LW 5600, 2W 3900, 2W
48.0 4TKQ, 12W 1.8KQ,2W | eeeenees
K 11.0KQ, 2W | eeeeeeee-- L memmmmnns .- aea

Resistor values are nearest commercially available.

Erms) = VE

Resistor Value =
1e

whers: |y corresponds to a desired brightness lavel (from fig. 2).

Vg corresponds to the voltage across the device (from fig. 1).
RESISTOR cae

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS
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Fig. 1. Forward Current vs. Forward Voltage Fig. 2. Luminous intensity vs. Forward Current
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Fig. 3. Spatial Distribution Fig. 4. Output vs. Temperature Fig. 5. Spectral Distribution

NOTES

1. As measured with @ Photo Research Corp. “SPECTRA* Microcandela Meter (Model 1V-D).

2. Values of Luminous Intensity may begin to decrease for operation above 25 KHz.

3. The leads of the device were immersed in molten solder at 260°C to a point 1/16 inch from the body of the device
per MIL-S-750, with a dwell time of 5 seconds.




ORANGE MV5152
GENERAL INSTRUMENT GREEN MV5252
Optoelectronics YELLOW MV5352
HIGH EFFICIENCY RED MV5752

PRODUCT DESCRIPTION
These solid state indicators offer high brightness and color availability. The orange and yellow devices are made with

gallium arsenide phosphide on gallium phosphide; the green units are made with gallium phosphide on gallium phosphide.
The red units are made with gallium arsenide phosphide on gallium arsenide.

PACKAGE DIMENSIONS FEATURES
= High efficiency GaP light sources

o 200" —o]
(5.08mm) DIA ® See MV5050 series for other red sources.

= Versatile mounting on P.C. board or panel
Snap in grommet available on request
Long life—solid state reliability

l /—s‘”'"“ PLANE Low power requirements
40

Compact, rugged, lightweight

230 Upon request, also available with anode
ﬁmml lead trimmed longer than cathode.

040" 100"
I 11.02mm) (2.54mm)

| FLAT DENOTES
H

025" (.635 mm)
75" (.81 mm) V-

+

T ’ .015” (.331 mm)
060" (1.27mm) 0257 {636 mm)
100" (2.54mm)

TOLERANCES +.010” (.264 mm)

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25°C ambient
Derate linearly from 25°C 1.14 mw/°C
Storage and operating temperatures -55°C to 100°C
Lead solder time @ 260°C (See Note 3)
Continuous forward current @ 25°C

10 mA
Peak forward current (1 usec pulse, 0.3% duty CYCI) . . e e, 10A
Reverse voltage. . . ... ... ... 5.0V

7 PHYSICAL CHARACTERISTICS

CIRCUIT
SOURCE LENS LENS POP-IN BOARD
TYPE COLOR COLOR EFFECT MOUNTING MOUNTING

MV5152 Orange Clear orange Narrow beam; point source
MV5252 Green Clear green Narrow beam; point source
MV5352 Yellow Clear yellow Narrow beam; point source
MV5752 Red Clear red Narrow beam; point source




2 MV5152 MV5252 MV5352 MV5752

- :

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)
PARAMETER TEST COND. UNITS MV5152 MV5252 MV5352 MV5752
Forward voltage (Vg)
Typ. Ig =20 mA v . . .
Max. Ig =20 MA \ 3.0 . 3.0
Luminous intensity (see Note 1)*
Min. lg =20 mA
Typ. lg =20 mA
Peak wave fength 20 mA
Spectral line 20 mA 45
Half width
Capacitance
Typ. V=0 pF 45
Reverse voltage (Vg)
Min. Ig = 100 nA v 5
Typ. Ig = 100 MA \Y 25
Reverse current (Ig)
Max. Vg =50V UA 100
Typ. Vg =50V nA 20
Viewing angle (total) See Fig. 3 & 4 degrees 28

*L_uminous intensity guaranteed to a 2.5% AQL inspection plan per MIL-STD-105D.

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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Fig. 1. Forward Current vs. Fig. 2. Spectral Response
Forward Voltage
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Fig. 4. Spatial Distribution (Note 2)

Fig. 3. Luminous Intensity vs.
Forwerd Cutrent (MV5352, MV5252, MV5152, MV5752)

NOTES

1. As measured with a Photo Research Corp. “SPECTRA"” Microcandela Meter (Model IV-D).
2. The axes of spatial distribution are typically within a 10° cone with reference to the central axis of the device.

3. The leads of the device were immersed in molten solder, at 260°C, to a point 1/16 inch from the body of the device
per MIL-S-750, with a dwell time of 5 seconds.



oRANGE MV5153 MV5154
GENERAL INSTRUMENT GREEN MV5253 MV5254
Optoelectronics YELLow MV5353 MV5354
RED MV5753 MV5754

PRODUCT DESCRIPTION
These solid state indicators offer a variety of lens effects and color availability. The orange and yellow devices are made

with gallium arsenide phosphide on gallium phosphide; the green units are made with gallium phosphide on gallium
phosphide. The red units are made with gallium arsenide phosphide on gallium arsenide.

i PACKAGE DIMENSIONS FEATURES

5 = High efficiency GaP hght source with various lens i
730333:‘) oiA | effects ]

Versatile mounting on P.C. board or panel
Snap in grommet available on request
Long life—solid state reliability
Low power requirements
SEATING PLANE Compact, rugged, lightweight
* /— Upon request, also available with anode
¥* lead trimmed longer than cathode.
040" 100"
‘ 1.02mm) (2.54mm)

230"
{5.84mm)-
DIA
FLAT DENOTES

CATHODE

 (64mm)

& o5 (e3mm i
075" (197 mm)

015" (.331 mm)
025" (635 mm)

050" {1.27mm)
100" (2.54mm)

TOLERANCES :.010” {.254 mm)

[ ABSOLUTE MAXIMUM RATINGS

Power dissipation @ ZSZC ambient
Derate linearly from 25°C

Lead solder time @ 260°C (See Note 3)

Continuous forward current @ 25° C

Continuous forward current @ 100°C

Peak forward current (1 usec pulse, 0.3% duty cycle)
Reverse voltage

L PHYSICAL CHARACTERISTICS

CIRCUIT
SOURCE LENS LENS POP-IN BOARD
TYPE COLOR COLOR EFFECT MOUNTING MOUNTING
MV5153 Orange Orange diffused Wide beam
MV5154 Orange Orange diffusea Narrow beam
MV5253 Green Green diffused Wide beam
MV5254 Green Green diffused Narrow beam
MV5353 Yellow Yellow diffused Wide beam
MV5354 Yellow Yellow diffused Narrow beam
MV5753 Red Red diffused Wide beam
MV5754 Red Red diffused Narrow beam

XX XXXXXX




30 MV5153 MV5154 MV5253 MV5254 MV5353 MV5354 MV5753 MV5754

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)
PARAMETER  TESTCOND. UNITS MV5153 MV5154 MV5253 MV5254 MV5353 MV5354 MV5753 MVG754

Forward voltage (Vg)

Typ. Ig =20 mA v 20 2.0 2.2 2.2 2.1 2.1 20 20

Max. lg =20 mA \ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Luminous intensity (See Note 1)*

Min. Ig =20 mA med 3.0 3.0 0.8 0.9 25 3.0 3.0 3.0

Type. lg =20 mA mcd 6.0 8.0 1.5 3.0 6.0 10.0 6.0 8.0
Peak wave length Ig =20 mA nm 635 635 565 565 585 685 635 635
Spectral line lg =20 mA nm 45 45 35 35 35 35 45 45

Half width
Capacitance

Typ. v=0 pF 45 45 45 45 45 45 45 45
Reverse voltage (VR)

Min. Ig =100 A v 5 5 5 5 5 5 5 5

Typ. Ir =100 uA \ 25 25 25 25 25 25 25 25
Reverse current (Ig)

Max. Vp=50V uA 100 100 100 100 100 100 100 100

Typ. V=860V nA 20 20 20 20 20 20 20 20
Viewing angle (total) See Fig. 3 & 4 degrees 65 24 65 24 65 24 65 24

* Luminous intensity guaranteed to a 2.6% AQL inspection plan per MIL-STD-105D.

(25°C Free Air Temperature
TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES Unless Otherwise Specified)
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Fig. 1. Forward Current vs.
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Fig. 3. Spatial Distribution {Note 2) Fig. 4. Spatial Distribution (Note 2)
(MV5353, MV5253, MV5153, MV5753) (MV5354, MV5254, MV5154, MV5754)

NOTES
1. As measured with Photo Research Corp. “SPECTRA’* Microcandela Meter (Model | V-D).

2. The axes of spatial distribution are typically with a 10° cone with reference to the central axis of the device.

3. The leads of the device were immersed in molten solder, at 260°C, to a point 1/16 inch from the body of the device
per MIL-S-750, with a dwell time of 5 seconds.



ORANGE MV5174B/C
GENERAL INSTRUMENT SOLID GREEN MV5274B/C
Optoelectronics STATE YELLOW MV5374B/C
HIGH EFFICIENCY RED MV5774B/C

PRODUCT DESCRIPTION

These solid state indicators offer a variety of color selection. The orange and yellow devices are made with a gallium
arsenide phosphide on gallium phosphide; the green units are made with gallium phosphide on gallium phosphide. The
red units are made with gallium arsenide phosphide on gallium arsenide. All are encapsulated in epoxy packages. Their
small size (approximately T-1 size), good viewing angle, and small square leads contribute to their versatility as all-
purpose indicators.

PACKAGE DIMENSIONS FEATURES

1% @30mm) o = High efficiency GaP light source with various
1167 (292mm) lens effects

» See MV5074 series for additional red sources

_/ “\ T = Versatile mounting on P.C. board or panel

= Long life—solid state reliability

210" (5.33 mm) .
1907 (4.38 com) = Low power requirements
L] ct, r lightwei
[] LEAD LENGTH (A} Compa tf ugged, lightweight
[ o suttn | 60" 116.2 mm) = "B’ —designated products have 0.6 (15.2 mm)
020" (.508 mm) ” J “'C" Suffix 1.00" (25.4 mm) mlnlmun‘? Iead Iength
A IMIN > = “C"”—designated products have 1’* (25.4 mm)
o1 (280 mm) ¢ | minimum lead length
017 (.432 mm) / | . S | d ( “ f . 020" [ 508 ]
ANODE 025" (635 mm) quare leads (wi itinto . . mm
10757 (1.91 mem) diameter holes)
= Upon request, also available with anode lead
CATHODE AEF trimmed longer than cathode
FLAT
160" (4.06 mmlD .
160" (3.81 mm}

NOTE: TOLERANCE +.010”
UNLESS SPECIFIED

050" {1.27 mm} C1128A

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25%C amMbBIeNt . . . o e e 105 mwW
Derate linearly from 25°C. . .. .. ottt e 1.14 mW/°C
Storage and operating temperatures . . .. .. .. ... -55°C to 100°C
Lead solder time @ 260°C (S€e NOTE 2) . . . ...\ o vttt 5 sec
Continuous forward current @ 25°C . . ... ...ttt 35 mA

Peak forward current (1 usec pulse, 0.3% duty CyCle). . . . . . . ... ittt 1.0A
Reverse voltage. . . . . . ... . e 50V

PHYSICAL CHARACTERISTICS

SOURCE LENS LENS PACKAGE

TYPE COLOR COLOR EFFECT PROFILE
MV5174B/C Orange Orange diffused Wide beam High profile
MV5274B/C Green Green diffused Wide beam High profile
MV5374B/C Yellow Yellow diffused Wide beam High profile

MV5774B/C Red Red diffused Wide beam High profile

31



2 MY5174B/C_MV5274B/C MV5374B/C MV5774B/C

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

PARAMETER TEST COND. UNITS MV5174B/C MV52748/C MV5374B/C MV5774B/C

Forward voltage (Vg)
Typ. Ig =20 mA v 2.0 2.2 2.1 2.0
Max. lg =20 MA v 3.0 3.0 3.0 3.0
Luminous intensity (see Note 1)*
Min. Ig =20 mA mcd 1.5 4 1.5 1.5
Typ. Ig =20 mA mcd 5.0 1.0 4.0 5.0
Peak wave length lg =20 mA nm 635 565 585 635
Spectral line Ig =20 MA nm 45 35 35 45
Half width
Capacitance
Typ. V=0 pF 45 45 45 45
Reverse voltage (V)
Min. lg = 100 MA \ 5 5 5 5
Typ. Ig = 100 A v 25 25 25 25
Reverse current (Ig)
Typ. VR =50V nA 20 20 20 20
Max. VR =50V HA 100 100 100 100
Viewing angle (total) See Fig. 3& 4 degrees 20 90 90 90

*1_uminous intensity guaranteed to a 2.5% AQL inspection pian per MIL-STD-105D.

TY!’ICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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. NOTES
1. As measured with a Photo Research Corp. “SPECTRA” Micr. dela Meter (Model 1V-D).

2. The leads of the device were immersed in molten solder, at 260°C, to a point 1/16 inch from the body of the
device per MIL-S-750, with a dwell time of 6 seconds.




ORANGE MV5177B/C
GENERAL INSTRUMENT GREEN MV5277B/C
Optoelectronics YELLOW MV5377B/C
HIGH EFFECIENCY ReED MV5777B/C

PRODUCT DESCRIPTION

These solid state indicators offer a low profile T-1 package. The orange and yellow devices are made with gallium
arsenide phosphide on gallium phosphide; the green units are made with gallium phosphide on gallium phosphide.
The red units are made with gallium arsenide phosphide on gallium arsenide. All are encapsulated in epoxy packages.

Their small size (approximately T-1 size), good viewing angle, and small square leads contribute to their versatility as
all purpose indicators.

PACKAGE DIMENSIONS FEATURES

.:?g:: gggz::mk = Square leads (will fit into .020" [.508 mm]
et > diameter hole)

Compact size

/ ; Bright (up to 3.0 mcd at 20 mA)

160" (3.81 mm)
i +.010" {254 mm) Long tife, rugged

“B"—designated products have .6” (15.2 mm)

’ |J “ * minimum lead length
.045% (1.14 mm) A MIN.)
“C""—designated products have 1” (25.4 mm)

011" (.280 mm) minimum lead length
017 a3z mm) O ™| [ 9

ANODE | | e ems ) g Mount on approximately 3/16" (4.72 mm)
075" (191 mm) centers

LEAD LENGTH (A) See MV5077 series for other red sources
"B SUFFIXI.GO" (15.2 mm) .
C” SUFFIX]1.00" (25.4 mm) Upon request, also available with anode lead

trimmed longer than cathode

CATHODE REF.

1) 160" (4.06 mm)
160" (4.06 mm} 1,
1507 (381 mm) 0

‘ NOTE: TOLERANCE +.010"
UNLESS SPECIFIED

060 (1.52 mm)
050" {1.27 mm)

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25°C ambient

Derate linearly from 25°C 1.14 mw/°C
Storage and operating temperatures -55°C to +100°C
Continuous forward current @ 25°C

Peak forward current (1 usec pulse width, 0.3% duty cycle)

Reverse voltage

Lead solder time @ 260°C (See Note 2)

PHYSICAL CHARACTERISTICS

SOURCE LENS LENS PACKAGE
TYPE COLOR COLOR EFFECT PROFILE

MV5177B/C Orange Orange diffused Wide beam Low profile
MV5277B/C Green Green diffused Wide beam Low profile
MV5377B/C Yellow Yellow diffused Wide beam Low profile
MV5777B/C Red Red diffused Wide beam Low profile




% MV5177B/C MV5277B/C_MV5377B/C MV5777B/C

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

PARAMETER TEST COND. UNITS MV§177B/C  MV52778/C MV53778/C MV57778/C

Forward voltage (Vg)

Typ. lg =20 mA \Y 2.0 2.2 2.1 2.0

Max. lg =20 mA v 3.0 3.0 3.0 3.0
Luminous intensity (see Note 1)*

Min. Ig =20 MA mcd 1.0 2 1.0 1.0

Typ. lg =20 mA mcd 3.0 0.6 2.0 3.0
Peak wave length Ig =20 mA nm 635 565 585 635
Spectral line Ig =20 mA nm 45 35 35 45

Half width
Capacitance

Typ. V=0 pF 45 45 45 45
Reverse voltage (Vr)

Min. Ir = 100 uA \ 5 5 5 5

Typ. lq = 100 4A v 25 25 25 25
Viewing angle (total) (Fig. 5) degrees 180 180 180 180
Dynamic resistance (Rp) Q 7.0 7.0 7.0 7.0

*Luminous intensity guaranteed to a 2.5% AQL inspection plan per MIL-STD-105D.

TYOPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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Fig. 1. Forward Current vs. Fig. 2. Luminous Intensity vs. Fig. 3. Spectral Response
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Fig. 4. Percent Relative Response vs. Fig. 5. Spatial Distribution
Temperature
NOTES

1. As measured with a Photo Research Corp. “SPECTRA"” Microcandela Meter (Model |V-D).

2. The leads of the device were immersed in molten solder, at 260°C, to a point 1/16 inch from the body of the
device per MIL-S-750, with a dwell time of 5 seconds.




GENERAL INSTRUMENT
Optoelectronics

MV5491

RED/GREEN TRI-STATE LAMP

i

PRODUCT DESCRIPTION

A green and red lamp made of GaAsP (Red) and GaP (Green) offering a changing color dependent on the direction the
lamp is biased. These two light emitting diodes are mounted in the same convenient epoxy package.

PACKAGE DIMENSIONS FEATURES

RED
CATHODE

---}--- DIE SEATING PLANE

.185 DIA.

|~=— .230 DIA.
~--SEATING PLANE

\_ GREEN
le_ - INDEX NOTCH CATHODE

.030 DIA.

TOP VIEW

TOLERANCES +.010

Bright

Long life, rugged

True polarity indicating

3 states: Green, Red, Off

Solid state

Integrated circuit compatible
Convenient mounting clip available

Versatile mounting on P.C. board or panel

ABSOLUTE MAXIMUM RATINGS

Power Dissipation @ 25°C (Peak or Continuous)
Storage & Operating Temp.
Currents

Red ON (Peak or Continuous, 25°C

Green ON (Peak or Coontinuous, 25°C)
Derate linearty from 25 C

Lead solder time @ 260°C (See Note 3)

-1.66 mw/°C

................... -2.66 mW/°C




% MV5491

ELECTRO-OPTICAL CHARACTERISTICS (25°C Ambient Temperature)

OPTICAL
TYP. MAX. UNITS CONDITIONS
Luminous Intensity (I) (note 2)
Red 1.5 mcd Ig =20 mA
Green 5 mcd Ig =20 mA
Wavelength (Apk)
Red 660 nm lg =20 mA
Green 560 nm lg = 20 mA
Spectral Half Width
Red 20 nm Ig = 20 MA
Green 30 nm lg =20 mA
ELECTRICAL
Forward Voltage (V¢)
Red 1.65 2.0 volts lg =20 mA
Green 2.2 3.0 volts Ig =30 mA
Dynamic Resistance (Rp)
Red 5.5 Q
Green 50.0 Q
THERMAL CHARACTERISTICS
MIN. TYP. MAX. UNITS CONDITIONS
Forward Voltage Temp.
Coefficient
Red -1.5 mv/°C Ig = 20 MA

Green -3.0 mv/°C g = 20 mA




BIASING NETWORK

Vee = 5V
D, = 1N914 (or equivalent)

Vee O————— R. = Yec ~Vieo2 R, = Yec =(Vieo1 +Voi)
T [} 17 |
LED2 LED1

Example: Match Intensities of both red and green units at
20 mA and 35 mA respectively.

GREEN
LED 1 K FOR RED: FOR GREEN:

Ry = Ve - Viepz Ry = Ve = (Vigpt + Vps)
ILeD2 ILEDY

_5.0-1.63 _5.0-(25+0.7)
.020 - .035

= 168Q =51Q

RT—R1=R2

168 - 51 =117Q

SUGGESTED RESISTOR COMBINATIONS:

GREEN ———= 10 mA

RED Rr Ry Ry Ry
10 mA 344 230 114 242
20 mA 1 68
30 mA

40 mA

S50 mA

60 mA

70 mA

NOTES: 1) All values are in ohms
2) Ve = 5 volts D.C.
3) Current combinations in shaded area not possible with circuit shown

Note: Values computed are for maximum
currents through each diode.
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TYPICAL ELECTRO-OPTICAL CHARACTERISTICS
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Fig. 5. Spectral Distribution

NOTES

1. The axis of spatial distribution are typically within a 10° cone with reference to the central axis of the device.
2. As measured with a Photo Research Corp. “SPECTRA’ Microcandela Meter {Mode! 1V-D).

3. The leads of the device were immersed in molten solder, heated to a temperature of 260°C to a point 1/16 inch from
the body of the device per MIL-S-750, with a dwell time of 5 seconds.



GENERAL INSTRUMENT
Optoelectronics

PRODUCT DESCRIPTION

These solid state indicators offer a variety of lens effects and color availability in a short barrel T-1-% package. The red,
orange and yellow devices are made with gallium arsenide phosphide, and the green units are made with gallium phos-
phide. All are encapsulated in epoxy lenses.

PACKAGE DIMENSIONS FEATURES

Low cost

High intensity light source with two lens effects,
Red, orange, green and yellow colors available,
Versatile mounting on P.C, board or panel,
Long life—solid state reliability

Low power requirements

Compact, rugged, lightweight

High efficiency

Ultra high brightness

Short T-1 3/4 size

T

250" (6.35 mm)
2107 (6.33 mm)

065" (1.85 mm)
055" (1.40 mm)

FLAT DENOTES
CATHODE .022" (0.56 mm)

.018” (0.46 mm)

240" (6.10 mm)
.220" (5.59 mm)

1N !

.200” (5.08 mm)
1707 (4.32 mm)

ANODE LEAD

1S LONGER ;10" NOM

(2.54 mm)

ABSOLUTE MAXIMUM RATINGS

Maximum power dissipation @ 25°C Maximum lead solder time @ 260°C {See Note 3). . . 5 Sec

ambient (red)
Maximum power dissipation @ 25°C
ambient (Orange, yellow, green}
Derate linearly from 25°C (GYO) . .
Derate linearly from 25°C (Red)
Maximum storage and operating
temperatures

Maximum currents and voltages
Continuous forward current
@ 25°C
Continuous forward current @ 100°C
Peak forward current (1 uS pulse,
0.3% duty cycle)
Reverse voltage . . .

PHYSICAL CHARACTERISTICS
SOURCE
TYPE COLOR
MV50152 Red
MV50154 Red
MV52152 Green
MV52154 Green
MV53162 Yellow
MV53154 Yellow
MV57152 Orange
MV57154 Orange

Red clear

Red lightly diffused
Green clear

Green lightly diffused
Yellow clear

Yellow lightly diffused
Orange clear

Orange lightly diffused

LENS COLOR
Point source

Point source

Point source

Point source

Red = 100 mA GYO = 35 mA

LENS EFFECT

Soft point source
Soft point source
Soft point source

Soft point source



ELECTRO-OPTICAL CHARACTERISTICS

o

(25°C Free Air Tempebrature)

TEST
PARAMETER COND. UNITS MV50152 MV50154 MV52152 MV52154 MV53152 MV53154 MV57152 MV57154
Fwd. Voltage (Vg) 10 mA v 1.6 1.6 2.2 22 21 21 20 20
Typ 1.6 1.6 2.2 2.2 21 2.1 20 20
Max 2.0 20 3.0 3.0 3.0 3.0 3.0 3.0
*Luminous Intensity
(see Note 1) Min 10 mA med 6 4 .75 5 3.0 15 4.0 2.0
Typ 10 mA med 20 15 2.0 1.6 5.0 3.0 8.0 4.0
Peak wave length 10 mA nm 660 660 565 565 585 585 630 630
Spectral line 10 mA nm 20 20 35 35 35 35 45 45
Half width
Capacitance
Typ V=0 pF 30 30 45 45 45 45 45 45
Reverse voit, (Vg) Ig = 100 uA v
Min 5 5 5 5 5 5 5 5
Typ 25 25 25 25 25 25 25 25
Reverse current [Ig) VR =5.0V uA
Max 100 100 100 100 100 100 100 100
Typ 20 20 20 20 20 20 20 20
Viewing angle
(see fig. 3} 45 50 45 50 45 50 45 50
-3 .
TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (25 CFree Air Temperaurs
Unless Otherwise Specified)
20°
50 777 120% [
- Mvsos2 / / YELLOW ORANGE %°
g 100% ™G REEN RED 100%
« j MV53152 *® ‘
= | mveaise . Box 9% MV50154, 52154
o H \ l \ 0% MV53154, 57154 40°
T 1=
W / j / MV57152 3 60%
§ 2 / ] / s % \ 0% MV50152, 52152 50
= / V 7| wezes 5 aox MV53152, 57152 .
ES / MV52154 g l \ 60%
H
o 20% "
/ 1\ "
0 z. 20 m{toaaosuo 620 640 660 680 690 50% 40% 30% 20%10% 0
14 16 18 20 22 24 26 28 30
FORWARD VOLTAGE {V¢) - VOLTS ~ C1063C WAVELENGTH () —am  C1064A 1358
Fig. 1. Forward Current vs. Fig. 2. Spectral Response Fig. 3. Spatial Distribution (Note 2)
Forward Voltage
NOTES

1. As measured with a Photo Research Corp., “SPECTRA Microcandela Meter (Model | V-D).
2. The axis of spatial distribution are typically within a 10° cone with reference to the central axis of the device.

3. The leads of the device were immersed in molten solder at 260°C, to a point 1/16 inch from the body of the device
per MIL-S-750, with a dwell time of 5 seconds.

*Luminous intensity guaranteed to a 2.5% AQL inspection plan per MIL-STD-105D.
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GENERAL INSTRUMENT [Tl GREEN MV52124

RECTANGULAR YELLOW MV53124
LEGEND LAMP HI. EFF. RED MV57124

Optoelectronics

FEATURES PRODUCT DESCRIPTION

® 220" x .125" lighted area This series of rectangularly shaped solid state indica-
® Stackable in X or Y direction tors is available in green, yellow, and red. The rectan-
% High brightness—typically 3 mcd @ 20 mA gular lighted area is uniformly lit by a high perfor-
® Solid state reliability mance LED chip.

8 Compact, rugged, lightweight

® No light leakage from unit sides

® Mounting grommet available {see MP65)

APPLICATIONS

Legend backlighting

® [lluminated pushbutton
® Panel indicator

= Bargraph meter

PACKAGE DIMENSIONS

PLASTIC CAP
250" MAX
©38mm) — ™
h
|
| |
| 125" 150" MAX
265" | (318 mm) (3.81 mm}

(6.73 mm) |
|

I LIGHTED AREA
015" TYP )
(.381 mm) \
L

REFERENCE . A =
MARK f
800" MIN
b (20.32 mm)
NOTE: TOLERANCE +.010"
CATHODE 0187 (331 mm) o ) UNLESS SPECIFIED
™1 [ o257 (o35 i °
(025" (.635 mm) ci248
[ 100" 0757 (1.91 mm)
(2,54 mm}

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature)

PARAMETER SYM MV52124 MV53124 MV57124 UNITS TEST CONDITIONS '
Forward voltage, TYP. Vg 20 20 20 \ le =20 mA
MAX. 3.0 3.0 3.0 \"
Luminous intensity, MIN." (See note 2) 1.0 1.0 1.0 med Ig =20 mA
TYP. 3.0 4.0 4.0 mcd
Peak wavelength 565 585 635 nm lg =20 mA
Spectral line half width, 45 45 45 nm g =20 mA
Reverse voltage, MIN. VR 5 5 5 \ Ir = 100 uA
TYP. 25 25 25 \
Reverse current, TYP. Ir 20 20 20 nA VR =50V
MAX. 100 100 100 MA
Capacitance 45 45 45 pF V=0

*Luminous intensity guaranteed to a 2.5% AQL inspection plan per MIL-STD-105D.




2 MVS2124 MV53124 MV57124

ABSOLUTE MAXIMUM RATINGé

Power dissipation @ 25° C e 105 mw Forward current @ 25° C. e ..35mA
Derate linearly from 25°C. i l 14 mW/ °c Lead solder time @ 260°C (Sce Note 1). . . 5 seconds
Storage and operating temperature . .-55°C to 100°C Reversevoitage. . . . ....... e 5.0 volts
Peak forward current . . . ... e 1 AMP

(1 usec puise width, 300 pps)

MV52124
50 120 so
H 100% GREEN /]
L / * H a5 /
& / - 80%
. >
8 3 / §
H / Beox i
M H
Sn A EVIEA ;
< ¢
£ b ¢ /|
; o« 315 4
E 0 20%
2
o o
14 16 18 20 22 24 26 28 30 520 540 560 580 600 620 640 660 680 o § 1 15 20 25 30 3P
FORWARD VOLTAGE (Vg) - VOLTS C1355 WAVELENGTH {A) - nm 1356 Forward Current (IF)  mA C1201A
Fig. 1. Forward Current vs. Fig. 2. Spectral Response Fig. 3. Luminous Intensity vs.
Forward Voltage Forwerd Current
MV53124 -
50 8
100%
€ v ® YELLOW e /|
' 1 80%
3 / 5 ! /
c ® g
é‘ / 3 80% é 4
3 / B 3
-} = 40% g
g g : /
32 g 3 2 V
§ 10 20% \ /
L L L/ |
14 16 18 20 22 24 26 28 30 520 540 560 580 600 620 640 660 680 0 s w0 15 20 2 30 3
FORWARD VOLTAGE IVg) - MOLTS  C1095 WAVELENGTH (A) —nm  C1084A Forward Current (IF) - mA cr24
Fig. 4. Forward Current vs. Fig. 5. Spectral Response Fig. 6. Luminous Intensity vs.
Forward Voltage Forward Current
MV57124
0 120% 8
: s /
' 7 5 6
3 / . \ I 4
c %2 & >
5 / 3 w .
£ w H
3 / 2 H
o 2 g
a 40 €
H S £ /|
H i 3 2 7 1
S =
2 20 / \ o
o e
t4 16 18 20 22 24 26 28 30 520 540 560 S80 600 620 640 660 680 0 5 10 15 20 25 30 3%
FORWARD VOLTAGE IVg} ~ VOLTS €085 WAVELENGTH ixt  nm C1096 Forward Current (If) - mA c12a1
Fig. 7. Forward Current vs. Fig. 8. Spectral Response Fig. 8. Luminous Intensity vs.
Forward Voltage Forward Current

NOTES
1. The leads of the device were immersed in molten solder, heated to a temperature of 260°C, to a point 1/16 inch from
the body of the device per MIL-S-750, with dwell time of § seconds.

2. As measured with a Photo Research Corp. “SPECTRA” Microcandela Meter (Model 1V-D).




Op oot o RUMENT wicH erriciency reo MVY57164
BAR GRAPH DISPLAY

FEATURES
Large segments, closely spaced
End stackable

Fast switching, excellent for multiplexing

Low power consumption

Directly compatible with IC’s

Wide viewing angle

Standard .3” DIP lead spacing

Categorized for luminous intensity (see note 4)

DESCRIPTION

The MV57164 is a 10 segment bar graph display with
separate anodes and cathodes for each light segment.
The packages are end stackable.

ABSOLUTE MAXIMUM RATINGS

Power dissipation @25°C ambient. . . .. . ... ...... .. 750 mw
Derate linearly from 50°C. . . . ... ... ...\ttt -14.3mW/°C

Storage and operating temperature . . . .. ..... .. ..ottt -40°C to 85°C
Continuous forward current

Total. . 300 mA

Persegment . ... ... . 30 mA
Reverse voltage

Persegment . . . ... . 6.0V
Solder time @260°C (see NOte 3) . . . . .. .. iu ettt 5 sec.
TYPICAL THERMAL CHARACTERISTICS
Thermal resistance junction to free @ir Dya . ... oo vve et o 160°C/W
Wavelength temperature coefficient (Case temp) . . ... ...... oot 1.0A/°C
Forward voltage temperature coefficient . . ... ............ .0 -2.0mV/°C

FILTER RECOMMENDATIONS

For optimum on and off contrast, one of the following filters or equivalents may be used over the display:

Panelgraphic Red 60
Homalite 100 — 1605

43
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ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)
TEST
MIN. TYP. MAX. UNITS CONDITIONS
Forward Voltage 25 \Y Ig =10 mA
Luminous intensity (unit avg.) {(see Note 1) 510 ucd =10 mA
Peak emission wavelength 630 nm
Spectral line half width 40 nm
Dynamic resistance
Segment 26 Q IF=20mA A
Capacitance 35 pF V=0
Switching Time 400 nS 60 Q2 system
Reverse Voltage 6.0 \ Ir = 100 uA
PACKAGE DIMENSIONS
(11%?;'11 —o | ———’ - (2:;23;;)
+.002" +010”
1
200 400" MAX
= [OO0000040 e
T o
— = lla—— (028mm)
Ic’\m@:% - % MAN > DATE CODE
P (25.27mm)
GHT
N %gggemm'“
< i
‘ MV57164 XYY Z + 005" ‘ i
[ —[|-— {0. 25mm)
160" +.002"
(4.06mm} _, “‘7 -1 27mm)
+015 020" TYP ~ o
(0.51mm) 100" »
s ogmy
PIN CONNECTIONS
PIN | ELECTRICAL PIN | ELECTRICAL PIN | ELECTRICAL PIN | ELECTRICAL
NO.| CONNECTIONS NO. | CONNECTIONS NO. | CONNECTIONS NO. { CONNECTIONS
1 | Bar 1 Anode 6 {Bar 6 Anode 11 | Bar 10 Cathode 16 | Bar 5 Cathode
2 | Bar 2 Anode 7 |Bar 7 Anode 12 |Bar 9 Cathode 17 |Bar 4 Cathode
3 | Bar 3 Anode 8 |Bar 8 Anode 13 |Bar 8 Cathode 18 | Bar 3 Cathode
4 | Bar 4 Anode 9 |Bar 9 Anode 14 |[Bar 7 Cathode 19 |Bar 2 Cathode
5 | Bar 5 Anode 10 |Bar 10 Anode 156 |Bar 6 Cathode 20 |Bar 1 Cathode




TYPICAL CURVES (PER SEGMENT)

FORWARD CURRENT {ig) - mA
3 8885883888

100

RELATIVE BRIGHTN

$8388

\\

-50

3000

b3
8

§

LUMINOUS INTENSITY — ucd
&
8

1000
/ 500
4 8 12 16 20 24 28 32 36 4.0 ] 5 10 15 20 25 30
FORWARD VOLTAGE (Vi) — VOLTS  C1080 'r (PER SEGMENT) ~ ma c100
Fig. 1. Forward Current vs. Fig. 2. Luminous Intensity vs.
Forward Voltage Forward Current
1000 T
N |
N T
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£ ™
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AMBIENT TEMPERATURE - °C  C1244 DUTY CYCLE - % c1183
Fig. 3. Luminous Intensity vs. Fig. 4. Max Peak Current vs.
Temperature (See Note 2) Duty Cycle
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Fig. 5. Luminous Intensity vs.

Duty Cycle
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TYPICAL DRIVE CIRCUIT

V*
Rui | 6 —'ﬁ\ 10 1n_jAq 10
3 YV N—
-:Vn 12 A s
L 12 13 A8
REF
out|? :V N
[
L 1‘2’3 .:wa 1w A 7
R 3 N
3 REF 14 15 6
e
= :V 15 6 JA 5
| N
BAROR |9 4 16 17 )
SINGLE MSA I/f‘ %
LED b3 Y
CONTROL > J 17 18 3
§ > i
Vi — 3 v
< .__I\ 18 19 A 2
V IN
1 20 14 1
SIGNAL ’\J/.
IN ' 4 ‘ED |~I
RLo
o0 v
LM3914
RVS: REFERENCE VOLTAGE SOURCE
MSA: MODE SELECT AMPLIFIER
B: BUFFER
Rg: LED BRIGHTNESS CONTROL c1471

NOTES

1. The average Luminous Intensity is obtained by summing the Luminous Intensity of each segment and dividing by
the total number of segments. The standard of measurement is the Photo Research Corp. “Spectra” Microcandela
Meter (Model |V-D) corrected for wavelength. Intensity will not vary more than +33.3% between all segments
within a unit.

. The curve in Figure 5 is normalized to the brightness at 25°C to indicate the relative efficiency over the

operating temperature range.

) Leads immersed ta 1/16°° from the body of the device. Maximum unit surface temperature is 1 40°C.

. All units are categorized for luminous intensity. The invensity category is marked on each part as a suffix letter

to the part number.

. For flux removal, Freon TF, Freon TE, Isoproponal or water may be used up to their boiling points.

a AL N




GENERAL INSTRUMENT )
Optociectronn wieh erriciency e MV57173
5" RECTANGULAR LAMP

FEATURES

w 500" x .250" lighted area

& Solid state reliability

Fast switching — excellent for multiplexing
Low power consumption

Directly compatible with IC’s

Wide viewing angle

.2" DIP lead spacing

Mounting hardware available

Categorized for luminous intensity (See note 1)

APPLICATIONS
® Panel indicators
® Backlight legends
B | ight arrays

DESCRIPTION

The MV57173 is a large rectangular lamp which
contains two LED chips with separate anodes and
cathodes for each light. The illuminated area is 0.500
inches x 0.250 inches (12.7 mm x 6.35 mm).

Separate mounting hardware is available. See MP73.

ABSOLUTE MAXIMUM RATINGS

Power Dissipation at 25°C

Derate linearly from 50°C

Storage Temperature -40°C to 100°C
................................ -40°C to +85°C

Peak Forward Current per LED chip
(1 usec pulse width, 300 pps)
Solder Time at 260°C (See note 2)

TYPICAL THERMAL CHARACTERISTICS

Thermal resistance junction to free air @, 160°C/W
Wavelength temperature coefficient (case temp) 1.0A/°C
Forward voltage temperature coefficient -2.0mV/°C

FILTER RECOMMENDATIONS

For optimum on and off contrast, one of the following filters or equivalents may be used over the lamp:

Panelgraphic Red 60
Homalite 1001605
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MV57173

PACKAGE DIMENSIONS
ORIENTATION MARK

Pin #1
.250"
(6.35mm)
o] 125"
(3.18mm}
550" 530
(13.97mm) (12.70mm)
.215" 250"
(6.99mm) (6.35mm)
b — — |
148" o |—
(3.76mm) 205"
= (7.49mm) DATE CODE
PART NO. |
| LIGHT
L— INTENSITY
r CATEGORY
315"
(880""“) MV57173 XYYy 2
470" REF
(11.94mm)
—_——
.160"
{4.06mm)
$015" ¢
. 010" }.._ .,
-200 (0.25mm) 100
(5.08mm) ————» +.002" — |<e—— (2.64mm)
+015” : +010”
020" TYP
(0.51mm) C1467
+.002"
TOLERANCE +.010" UNLESS SPECIFIED.
PIN CONNECTIONS b
6 5 4
PIN ELECTRICAL &
NO. | CONNECTIONS
1 Cathode 1 :
2 No Pin
3 Anode 2 :
4 Cathode 2 1 3 5
5 NC o
6 Anode 1 SCHEMATIC o
5
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ELECTRO-OPTICAL CHARACTERISTICS (Per LED Chip Unless Indicated)

N

3 5 10 20

DUTY CYCLE - %

50

Fig. 4. Max Peak Current vs.
Duty Cycle

100
cris3

SYM. MIN. TYP. MAX, UNITS TEST CONDITIONS
Forward Voltage Ve 20 25 \Y lg =20 mA
Luminous Intensity I 45 med lg =20 mA (per die)
(Total both LED chips on)
Peak Wavelength 635 nm lg =20 mA
Spectral Line half width 45 nm e =20 mA
Reverse Voltage Vi 6 25 \ Igr = 100 A
Capacitance 35 pF Vg =0
Switching Time 400 nS 50 2 system
TYPICAL CURVES (Per LED Chip Unless Indicated)
100 15
< 90
f 80 " é 125
zmn ] ; 10
L 60 I 2
E 50 g 75
s /
E z 50
é 30 g
E 20 / - 25
10
/
0 4 B8 12 16 20 24 28 32 36 40 0 5 10 15 20 2% 30
FORWARD VOLTAGE (VE) — VOLTS C1080 Ig {PER SEGMENT) - mA C1090A
Fig. 1. Forward Current vs. Fig. 2. Luminous Intensity vs.
Forward Voltage Forward Current
{both LED chips on)
170
160
AN
*® ::; N
|
B0 AN
2120 N
S 10 \
H
=00
>
= 9%
5 80 \
€ N\
60
50
-50 -25 o 25 50 70
AMBIENT TEMPERATURE - °C C1244
Fig. 3. Luminous Intensity vs.
Temperature
100  — z
|
T T
\ FREQ. = 200 pps.
N £ \
< @
3 N 2
)_::mo \‘\ % 15
£ ~ g

N

20 40
PERCENT DUTY — %

DC
C119a

Fig. 8. Luminous Intensity vs.
Duty Cycle




* MV57173

NOTES
1. All units are categorized for luminous intensity. The intensity category is
marked on each part as a suffix letter to the part number.
2. Leads immersed to 1/16” from the bady of the device. Maximum unit surface
temperature is 140°C.

3. For flux removal, Freon TF, Freon TE, isoproponal or water may be used up
to their boiling points.




PANEL MOUNTING
GENERAL INSTRUMENT GBOMMETS

Optoelectronics (FOR LED PANEL INDICATORS)

MP21 MP51
MP22 MP52

DESCRIPTION

The MP Series of mounting grommets is intended for panel mounting of many standard Monsanto light emitting
diode indicators. The grommets are made of plastic and are available in clear and black.

The MP Series will easily mount the applicable lamps on any panel thickness up to .125 inch (3.18mm).

TYPICAL MOUNTING TECHNIQUE

PART NUMBER

PANEL MAX 125"
{3.18mm)

AVAILABILITY APPLICABLE LAMPS

MP21 Special order only } ME7021 thru ME7124;

MV5020 thru MV5026

MV5050 thru MV5056
MV5054-1-2-3

MV5152 thru MV5752
MV5153 thru MV5753
MV5154 thru MV5754

MP22 Standard

MP51 Special order only
MP52 Standard

DIMENSIONAL DATA

A B L]

280" NOTES: TOLERANCE * 010" (.254mm} 280" NOTES: TOLERANCE +.010" {.254mm) .
17.19mm} DIA. MATERIAL: POLYPRO OR EQUIVALENT {7.11 mm) DIA. MATERIAL: POLYPRO OR EQUIVALENT
250" FOR MOUNTING DRILL A .25" (6.35mm) HOLE
[Es207]

250" FOR MOUNTING DRILL A .25" 18.35mm) HOLE
B0

265" 1 265" 1
8.73mm) 185" 16.73mm) 165"
TAPERED TO g
MaTE Wi t l (4.19mm} sTRRIGHT i } ! (4.19mm)
LICABL 3
LAMPS t _ 1 | i

B A oo ey A

282"
(787mm) DIA. (7.87mm) DIA. 1.636mem) 17.16mm) D!

19.14mm) D14, ce2t 9.14mm) DIA.
LAMP HOLDER COLLAR LAMP HOLDER COLLAR

MP21/MP22
TWO-PIECE POP-INS

MP51/MPS2
TWO-PIECE POP-INS







GENERAL INSTRUMENT MP65

Optoelectronics PANEL MOUNTING GROMMET
FOR .220" RECTANGULAR LAMP

DESCRIPTION:

The MP65 mounting grommet is intended for panel
mounting the MV5x124 series of rectangular lamps.
The grommets are made of black plastic and provide
the user with an easy-to-mount, professional appear-
ance when viewed on a front panel.

The MP65 can be used on any panel thickness up to
.125-inch (3.18 mm).

PACKAGE DIMENSIONS: §
. a0 anr
@40mm) ®.40 mm)
-------------- . | 1
) |
210 2707 208"
(8.86 mm) i (6.86 mm) (5.16 mm)
) A
MATTE FINISH
TOP VIEW OF GROMMET 304"
(7.72 mm)
o -— St |-_ TOP VIEW OF RING
3 [ =] T
200"

- (5.08 mm)

300"
(7.62mm)

320
8.13 mm)

SIDE VIEW OF RING

MATERIAL: POLYPROPYLENE BLACK

17T
U
NI,

SIDE VIEW OF GROMMET END VIEW
OF GROMMET

C1455

PANEL HOLE PUNCHING:

Punches can be ordered from one of the following sources:

W. A. WHITNEY COMPANY (Request a 28xx series punch with dimensions of 5/16" x 7/32")
650 Race Street

Rockford, IL 61105

(815) 964-6771

ROTEX PUNCH COMPANY, INC. (Request a 3506 series punch with dimensions of 5/16" x 7/32")
2350 Alvarado Street

San Leandro, CA 94577

(415) 357-3600







GENERAL INSTRUMENT
Optoelectronics

DESCRIPTION:

The MP73 mounting grommet is intended for panel
mounting the MV57173 rectangular lamp. The grom-
mets are made of black plastic and provide the user
with an easy-to-mount, professional appearance when
viewed on a front panel.

The MP73 can be used on any panel thickness up to
.125-inch (3.18 mm).

MP73

PANEL MOUNTING GROMMET
FOR .500” RECTANGULAR LAMP

PACKAGE DIMENSIONS:

68
17.27 mm)

032
(81 mmi
032 |

43
10.92 mm) ——
(81 mm)T i 33621..;“_’

20
{5.08 mm)

_— 008 TYP.

43
(10.92 mm)

MATTE FINISH,
BEZEL ONLY

025
—>| ld— 020
{.64 mm} J (51 mm)

f (1.73 mm).
289
(7.38 mm)

336
{8.53 mm) 02
N I .02
(.51 mm)
555
(14.10 mm)
-]

30° TP,

T

.035

(.89 mrm)
030 _,l
76 mm) > |

024
{.61 mm) t
620
(15.75 mm)

MATERIAL: POLYPROPYLENE - BLACK

PR —
(4.32 mm)
035 - 301
1889 mm) (7.67 mm
030 370
(.76 mm)™— (9.40 mm)

08 (.20 mm)
1.20 mm)
e {
>
68
016 (13PLCSI TOL.  (17.27 mm)
NON ACCUM.
(41 mm) 616
S (15.65 mm)
TYP. ALL AROUND
SCALE: 20/1
DETAIL A
FULL RADIUS (4 PLCS]
PROTRUSIONS
~ TO BE SCORE
\‘ SEE LINES IN MOLD
/, DETAIL A (2 SIDES ONLY)

MATERIAL: POLYPROPYLENE — BLACK C 1481

60° {4 PLCS)

.10
(2.54 mm)

C 1480

PANEL HOLE PUNCHING:

Punches may be ordered from one of the following sources:
W. A. WHITNEY COMPANY
650 Race Street

Rockford, IL 61105
(815) 964-6771

ROTEX PUNCH COMPANY, INC.
2350 Alvarado Street

San Leandro, CA 94577

(415) 357-3600
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GENERAL INSTRUMENT cA
Optoelectronics M 7

REFLECTIVE OBJECT SENSOR

PRODUCT DESCRIPTION

The MCA7 opto-isolator consists of an infrared emitting diode and a silicon planar photo darlington. The on-axis radia-
tion of the emitter and the on-axis response of the detector are both perpendicular to the face of the MCA7. The photo-
darlington responds to radiation emitted from the diode only when a reflective object or surface is in the field of view of
the detector.

PACKAGE DIMENSIONS

FEATURES

PIN T
IDENTIFICATION

s High sensitivity
s Low Cost
» High reliability

APPLICATIONS
PIN 1 ANODE

2 CATHODE } LED s Object sensing
3 COLLECTOR | PHOTO- C1018
4 EMITTER DARLINGTON » End-of-tape sensing

LEAD SPACING = .100

ALL DIMENSIONS ARE IN INCHES

ABSOLUTE MAXIMUM RATINGS INPUT DIODE
Storage Temperature ~55°C to 100°C Power dissipation at 25°s: ambient
Operating Temperature ~55°C to 100°C Derate Linearly from 25°C
Lead Temperature (Soldering, 5 sec) Forward current
Total Power Dissipation Reverse voltage

3v
(25° Free Air Temp.) Peak forward current (1 us pulse, 300 pps). .3.0 A
Derate linearly from 25°C . OUTPUT DARLINGTON
Power dissipation at 25:C Ambient. 150 rrg,w
Derate linearly from 25 C 2.0mw/ C
Collector Current

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
INPUT DIODE
Forward Voltage Ve 1.26 1.50 A\ IF=20mA
Reverse Breakdown Volitage BVR . 55 v IR =10 uA
Junction Capacitance Cj 50 pF VE=0V
Reverse Leakage Current IR 01 10 Vg =3.0V
OUTPUT DARLINGTON
Breakdown Voltage BVcEO Ic=10mA
IF =0 (NOTE 2)
Reverse Breakdown Voltage BVeco Ic =100 A
Ig =0 (NOTE 2)
Leakage current Iggo (dark) Veg =5V (NOTE 2), 1g=0
Rise Time, Fall Time X VCE =5V,R = 1KQ
COUPLED
DC Current Transfer Ratio (CTR) K Ig =60mA
Vee =50V (NOTE1&2)
d=10CM




°2 MGA7

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)
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Figure 5 Forward Voltage vs. Forward Current Figure 6 Lifetime vs. Forward Current
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Figure 11. Circuit for Testing Switching Parameters Figure 12. Dark Current vs. Temperature



CIRCUITS TO INTERFACE THE MCA? WITH 5V LOGIC

SCHMIDT
TRIGGER

Circuit 1 Circuit 2 Circuit 3

Normally High Output Normally Low Output Comparator Driver

REGION OF
MUTUAL
COVERAGE

REGION OF
EMITTER
" REGION OF
COVERAGE il DETECTOR
COVERAGE

Circuit 4

Booster Drive to Logic Isolator

NOTES:

1. Photo current is obtained from a 4.0” x 4.0,
2. Measured with radiation flux intensity of less than 0.1 uW/ecm2 (dark condition) over the spectrum from 0.1 m

1.5 microns.
3. Measured at typical factory

90% white surface placed at a distance of 1.0 cm from the surface of the MCA7.
icron to

bient of 150 foot-candles (150 lamberts per square foot).




GENERAL INSTRUMENT McAs
Optoelectronics M cA8 l

SLOTTED OPTICAL LIMIT SWITCH

The MCAS8 optical limit switch transmits light from a GaAs infrared emitting diode to a silicon photodarlington detec-
tor. Both semiconductor chips face each other across an .1-inch air gap. The MCAS senses an object that interrupts the
beam. Output current will directly operate a TTL Schmidt trigger.

PACKAGE DIMENSIONS

a
COLLECTOR

LED PHOTODARLINGTON

2
CATHODE

3 PIN 1 ORIENTATION MARK
EMITTER

.025 SQ. LEADS
ORIENTATION MARK 0.30" MIN.
125 DIA
2HOLES

All dimensions are in inches.

Active area of LED is.014 x .014

Active area of PhotoDarlington is .010 x .020
Dimensions + .010 inches

FEATURES

High Sensitivity permits direct interface with TTL logic.

Modular construction permits low cost package modification to suit any application.

Recessed detector provides a high signal to noise ratio in ambient light.

Plugs into standard DIP socket.

Multiple flat reference surfaces allow precise mechanical alignment of the optical beam.

Absence of lensing provides position sensitivity down to 0.020"" between full on and full off.

Solid copper lead-frame provides excellent heat sinking and highest reliability for the LED.

One piece construction of the emitter and detector components provides excellent moisture resistance, immunity
from thermal shocks, high and low temperature stability, and protection from shock and vibration.

APPLICATIONS

Optical shaft position and velocity monitor using a digitally encoded disk mounted on a shaft.

Optical sensing of holes in paper, paper tape, IBM card, or magnetic tape.

Optical sensing of marks on paper, paper tape, or IBM card.

End of tape sensor using a transparent section of tape, a reflective strip on the tape, or a hole in the tape.

End of film sensor for films not affected by infra-red light.

Limit switch for mechanical travel such as cam switches, pressure switches, machine toot limit switches, foot pedal
switches, safety interlock switches.

Edge sensor for sheet materials such as paper, plastic film, fabric, foil, newsprint, belt sanders, reproduction paper.
Fiber continuity monitor for fibers such as yarn, wire, thread.

Fluid volume monitor by sensing turbine vanes passing through the slot.

Liquid level detector of an opaque liquid.




* MCA8 MCGA81

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS

INPUT DIODE
Forward Voltage VF 1.26 1.5 IF=20mA
Reverse Breakdown Voltage BVR 25 IR=104A
Reverse Leakage Current IR 01 10 VR=3V
Junction Capacitance 50 VE=0

OUTPUT DARLINGTON—-MCAS
Saturation Voltage VCEe(SAT) . E Ic =2mA, IF = 16 mA (Note 1)
Coliector Breakdown Voltage BVceo Ic=1mA, I =0 (Note 1)
Emitter Breakdown Voltage BVECO Ic=1004A,Ig=0
Dark Current—MCA8 ICEO VCg =5.0 V, IF = 0 (Note 1)
Rise Time r 5 Vgg=5V.RL=1Kn
Fall Time tf . Vce=5V,RL=1Ka
Turn-on Time tON . Ig = 12mA, FIG 12
Turn-off Time tOFF . Ig = 12mA, FIG 12
DC Current Transfer Ratio CTR Ig=16mA, VCg=56V

OUTPUT DARLINGTON—-MCA81
Saturation Voltage VcEe(SAT)
Collector Breakdown Voltage BVCEO
Emitter Breakdown Voltage BVECO
Dark Current Iceo
Ambient Light Leakage Current
Rise Time tr
Fall Time tf
Turn-on Time tON
Turn-off Time

DC Current Transfer Ratio

©

Ic = 1.6 mA, IF = 50 mA (Note 1)
Ic=1mA, If =0 (Note 1)
Ic=100pA, Ig=0
Vcg=50V,Ig=0 (Note 1)
Vce=50V,Ig=0
VCce=5V.RL=1Ka
Vce=5V,RL=1Ka

IF =40 mA, FIG 12

Ig =40 mA, FIG 12
IF=16mA,Vcg=6V

&

mi\);’;ugumq

ABSOLUTE MAXIMUM RATINGS

Storage Temperature Range. . . . . .—65:C to +100:C input Diode o .
Operating Temperature Range. ... ~55 C to +100-C gowetr li)_ilssipaltwfn @255 sg éAmbaent
Lead Temp. (Soldering, 10sec) erate Linearly from

. ° Forward Current
Total Power Diss. @ 25 C Free Reverse Voltage .

Air Temperature < 1 Peak Forward Current
Derate Linearly to 100 C (8;4) . . .. 1.65 mW/C (1 ps pulse, 300 pps) . . . . .
Input to Output Isolation Voltage 1500 VAC Output Darlington

Collector-Emitter Voltage (BVceo)
Collector Current

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)

-

Ig = 10mA
[~ vee =5V
|— NORMALIZED TO 100% AT 25°C
MCAB, MCA81
0.4 V. u

I — COLLECTOR CURRENT — %
Ig — COLLECTOR CURRENT — mA

1. TA')mA'

) P i

10%
2 3 -50 -2 0 2% 50 76 100 125 10 0
Ta — AMBIENT TEMPERATURE — °c C1000 Ig ~ FORWARD CURRENT OF LED—mA  C1001

VcE, volts

Figure 1 Collector Current Figure 2 Collector Current Figure 3 Collector Current
vs. Callectar Voltage vs. Ambient Temperature vs. LED Current




TYPICAL ELECTRO-OPTICAL GHARACTERISTIC CURVES (CONT.)

V¢ — FORWARD VOLTAGE - VOLTS

Vee(sat) — SATURATION VOLTAGE — V

26 [ 25 50 7% 100
Ta — AMBIENT TEMPERATURE —°C  C1002

Figure 4 Saturation Voltage
vs. Temperature

T
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- Fis o8 Fig 11
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Figure 7 Non-Saturated Rise and Fall Times
vs. Load Resistance
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Figure 5 Forward Voltage
vs. Forward Current

Ta=26°C
[~ vee =5V

Fig. 104 Fig 11
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Figure 8 Saturated Switching Times

vs. Load Resistance
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Figure 6 Lifetime vs.
Forward Current

3

/|

3

/

=)

1p — DARK CURRENT — {nA)

Vee = 10V

% 50 % 100

T-TEMPERATURE - ("C)

Figure 9. Dark Current
vs. Temperature

Figure 10 Non-Saturated Switching Waveforms

PW = 10-100 msec
OC = 10%
tr t¢ = <10 nsec

PULSE |
GENERATOR

Figure 12 Circuit for Testing Switching Parameters

c1010

Figure 11 Saturated Switching Waveforms
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Figure 12 Driving a TTL Schmidt Trigger
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Figure 14 Detecting Paper by using a Lens Screen

10K-12K
e Y
| P ton <5ms
oma | ‘ ! | tgpe < 1.3ms
| | | 1/6 DTL 837
—|
16 TTL 8016
I el } 16 TTL 7404
L |
L weas 1
= c1012
Figure 13 Driving Two Hex Inverters
MCA8
1F ———

Figure 15 TTL Logic Interface

NOTES:

1. Measured with radiation flux intensity of less than 0.1 ;1W/cm2 (dark condition) over the spectrum from 0.1 micron to 1.5 microns.




GENERAL INSTRUMENT McTa
Optoelectronics McTBI

SLOTTED OPTICAL LIMIT SWITCH

PRODUCT DESCRIPTION

The MCTB8 optical limit switch transmits light from a GaAs infrared emitting diode to a silicon phototransistor. Both

semiconductor chips face each other across an .1-inch air gap. The MCT8 senses an object in the air gap by the effect on
light transmission.

PACKAGE DIMENSIONS

4
COLLECTOR

PHOTOTRANSISTOR

2 3
CATHODE EMITTER

Cca37

PIN 1 ORIENTATION MARK

026 SQ. LEADS
ORIENTATION MARK 0.30" MIN.

125 DIA
2HOLES

Dimensions t .010 inches
All dimensions are in inches.

FEATURES

Transistor detector allows faster switching speeds than darlington detector.

Modular package design permits low cost package modification to suit any application.
Recessed detector and use of black plastic provide a high signal to noise ratio in ambient light.
Plugs into standard DIP socket.

Solid copper lead-frames provide excellent heat sinking.

APPLICATIONS

s Optical shaft position and velocity monitor using a digitally encoded disc mounted on a shaft.
Optical sensing of holes in paper, paper tape, |IBM card, or magnetic tape.
Optical sensing of marks on paper, paper tape, or IBM card.
End of tape sensor using a transparent section of tape, a reflective strip on the tape, or a hole in the tape.
End of film sensor for films not affected by infra-red light.
Limit switch for mechanical travel such as cam switches, pressure switches, machine tool limit switches, foot pedal
switches, safety interlock switches.
Edge sensor for sheet materials such as paper, plastic film, fabric, foil, newsprint, belt sanders, reproduction paper.
Fiber continuity monitor for fibers such as yarn, wire, thread.
Fluid volume monitor by sensing turbine vanes passing through the slot.
Liquid level detector of an opaque liquid.




""MCT8 MCT8!1

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX UNITS TEST CONDITIONS
INPUT DIODE
Forward Voltage Ve 1.30 1.50 \% lg =20 mA
Reverse Breakdown Voltage BVg 3.0 20 3 Ir = 10 pA
Reverse Leakage Current In .01 10 LA Vg =3V
OUTPUT TRANSISTOR—MCTS8
DC Current Transfer Ratio CTR .200 1.0 mA lg =20 mA, Vg =10V
Saturation Voitage Vce (SAT) 0.2 0.4 \% lc =50 uA, Ig = 20 mA (Note 1)
Collector Breakdown Voltage BVceo 30 55 \ lc =1 mA, I =0 (Note 1)
Emitter Breakdown Voltage BVegco 5 7 A lc =100 uA, 1 =0
Dark Current lceo 5 100 nA Veeg =10.0 V,ig = 0 (Note 1)
Rise Time tr 5 Msec Vee =10V, Ic =1 mA
R_ =100  CIRCUIT 1
Fall Time tf 4 usec Vee =10V, I = 1 mA
Ry =100 Q CIRCUIT 1
Turn-on Time ton 6 usec lg =40 mA CIRCUIT 2
(from 5 V t0 0.8 V) Rg = 1.2k, R, = 2.4kQ2
Turn-off Time torr 4 usec Ig =40 mA CIRCUIT 2
(from SAT. to 2 V) Rg = 1.2k§2, R = 2.4k§2
OQUTPUT TRANSISTOR—MCTS81
DC Current Transfer Ratio CTR 50 100 MA g =20 MA, Vg = 10V
Saturation Voltage Vce (SAT) 0.2 0.4 v lc =25 MA, I = 20 mA (Note 1)
Collector Breakdown Voltage BVceo 30 55 \" lc =1 mA, I = 0 (Note 1)
Emitter Breakdown Voltage BVEco 5 7 \% ic =100 A, Ig =0
Dark Current Iceo 5 100 nA Vceg =10.0 V,Ig =0 (Note 1)
Ambient Light Leakage Current 0.30 MA Vee =10.0 V,Ig =0
Rise Time tr 3 usec Vee =10V, lc =1mA
R_ =100  CIRCUIT 1
Fall Time tf 4 Msec Veec =10V, Ig =1 mA
R_ =100 CIRCUIT 1
Turn-on Time ton 6 Msec le =40 mA CIRCUIT 2
(from 5 V to 0.8 V) Rg = 1.2k§2, R = 2.4k§)
Turn-off Time toFF 3 usec Ig =40 mA CIRCUIT 2
(from SAT to 2 V) Rg = 1.2k{2, R_ = 2.4kQ2
Input Diode
ABSOLUTE MAXIMUM RATINGS ° ° pPower Dissipation @ 25°C Ambient . ... ... 90 mwW
Storage Temperature Range . =65°C to +100°C Derate Linearly Above 25°C . . . ... ... 1.2 mwW/°C
Operating Temperature Range . . . —55°C to +100°C Forward Current. . . .. ... oovvn e 60 mA
Lead Temp. (Soldering, 10sec) ......... 260°C Reverse VoItage . .. ......oveenennnnnn. 3V
Total Power Diss. @ 25°C Free Peak Forward Current
Air Temperature . ... ............ 275 mW (1 us pulse, 300 PPS) . v v v e 3.0A
Derate Linearly to 100°C (6,4). - . - . 3.7 mW/°C Output Transistor
Collector-Emitter Voltage . .. ... ...... ... 30V

Emitter-Collector Voltage . . . .. ... ....... 5V




MCT8 MCT81 ™

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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Figure 6. Fig. 7. Dark Current vs. Temperature




2 MGT8 MCT81

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (CONT.)

PW = 10-100 usec
DC =10% INPUT
ty tf = €10 nsec l;—-‘

{CIRCUIT 2)
Figure 7.

DIFFUSED SURFACE

IS SCREEN —~
~ e

PAPER

P/TRANSISTOR

ca47

Fig. 8. Detecting Paper by Using a Lens Screen

flux it ity of less than 0.1 uW/cm2 {dark condition) over the spectrum from 0.1 micron to 1.5 microns.




GENERAL INSTRUMENT

Optoelectronics MEso
INFRARED EMITTER

PRODUCT DESCRIPTION

The ME60 is a diffused planar gallium arsenide infrared diode. The lead-frame construction is encapsulated in an
epoxy case and lens.

PACKAGE DIMENSIONS FEATURES

“hﬁ.’ék‘{}‘;" The MEG60 is intended for high volume infrared source

CATHODE application where low cost, high reliability and high density

packaging are required.

@ ’ » Low Cost

K U Compatible with integrated circuits
Long life, rugged

Small Size
Easily assembled in linear arrays
Card & tape reader sources
High on-axis power

ALL DIMENSIONS NOMINAL IN INCHES \%
TOLERANCES » 010

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25°C ambient A
Derate linearly from 25°C o 1.0 mW/OC
Storage and operating temperature -55°Cto 100 C
Lead solder time @ 230°C (See Note 1)

Forward current

Peak forward current (1 usec pulse width, 0.3% duty cycle)

Reverse voltage

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

TEST
CHARACTERISTICS MIN, TYP. MAX. UNITS CONDITIONS

Total external radiated power (see note 2) 400 550 uw Ilg =50 mA

On-axis irradiance 250 UW/cm2 le=50mA,d=1cn
Peak emission wave length 900 nm

Spectral line half-width 50 nm

Forward voltage 1.3 . v lg =50 mA

Reverse current 5 nA Vg = 3.0 volts

Light turn-on and turn-off 10 ns

Capacitance 80 pF V=0

Reverse breakdown voltage 5 v Ir=10uA

Forward voltage temperature coefficient Ig =10 mA




TYPICAL ELECTRO-OPTICALCHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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NOTES

1. The leads of the device were immersed in molten solder, heated to a temperature of 230°C, to a point 1/16 inch
from the body of the device per MIL-S-750.

2. The total external radiated power output measurements are made with a Centralab 110C solar cell terminated
into a 1009 impedance.

3. The axis of spatial distribution are typically within a 10° cone with reference to the central axis of the device.
4. Distance measurements taken from top of lens.




GENERAL INSTRUMENT MEGI
Optoelectronics

INFRARED EMITTER

PRODUCT DESCRIPTION

The MEG61 is a diffused planar gallium arsenide infrared diode. The lead-frame construction is encapsulated in an .
epoxy case and lens and provides an alignment stud as an integral part of the package.

PACKAGE DIMENSIONS FEATURES
BLACK MARK
'gf{,ﬁg‘g The MEG61 is intended for high volume infrared source
ANOPE application where low cost, high reliability and high density
(+) packaging are required.
s Stud base for precise alignment
®» Low Cost
s Compatible with integrated circuits
s Long life, rugged
(<) cuss = Small Size
s Easily assembled in linear arrays
NOTE: s Card & tape reader sources
High on-axis powe
o EENERNE O gupToceNTERLINE | % FHIgh onraxis power
2. TOLERANCE = :010 UNLESS OTHERWISE
SPECIFIED
e — +
106 l 0100
l | i :_‘i ﬁ—l—]—*]
i T -
b= I
7 BEEER s
L’%pﬂ. “— MENISCUS 694
ABSOLUTE MAXIMUM RATINGS
. Power dissipation @ 25‘:C ambient . . L 75 mW
Derate linearly from 25°C .. . ... .. .. ..., 1.0 mw/°C
Storage and operating tgmperature .......................................... -55°C to 100°C
Lead solder time @ 230 C (See NOte 1) .. ... ... ..ot iuutnie e e 5 sec
Forwardeurrent . . . ... L 50 mA
Peak forward current (1 usec pulse width, 0.3% duty Cycle) ... 1.0A
Reverse voltage . .. ...... ... ... ... 3.0V

 ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTICS MIN. TYP. MAX. UNITS CHARA.';:ETSJRISTICS
Total external radiated power (see note 2) 400 550 W le =50 mA
On-axis irradiance 250 HW/cm2 IF=50 mA,d=1cm
Zone 1 power (see Fig. 7) 45 uw Ig =50 mA
Peak emission wavelength 900 nm
Spectral line half-width 50 nm
Forward voltage 1.3 1.5 A le =50 mA
Reverse current 5 nA Vg = 3.0 volts
Light turn-on and turn-off 10 ns
Capacitance 80 pF =0

\%
Reverse breakdown voltage 3 5 \ Ig =10 UA
Forward voltage temperature coefficient -1.05 mv/°C le =10 mA




TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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NOTES

1. The leads of the device were immersed in molten solder, heated to a temperature of 230°C, to a point 1/16 inch
from the body of the device per MIL-S-750.

2. The total external radiated power output measurements are made with a Centralab 110C solar cell terminated
into a 1009 impedance.

3. The axis of spatial distribution are typically withina 1 0° cone with reference to the central axis of the device.




GENERAL INSTRUMENT ME702'
Optoelectronics ME7024

INFRARED EMITTERS

. ' PRODUCT DESCRIPTION
] This family of IR Emitters is designed to accomodate all needs of the emitter detector relationship. Products range
from a wide angle power spread for non-critical detector location to sharp-angle concentration of power for detectors
located a significant distance from the emitter. The devices can be mounted with a plastic pop-in, furnished upon
request.

€ PACKAGE DIMENSIONS

—— DIE SEATING
PLANE

LI

sm-——— —ua— SEATING PLANE
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cAYTODE ) TOP VIEW

450
2060

'
LEAD CROSS SECTION -
o L
P hod
026 sQ
.100-

ALL DIMENSIONS IN INCHES
TOLERANCES = +.010 UNLESS SPECIFIED

| ELECTRO-OPTICAL CHARACTERISTICS

HALF ANGLE
(DEGREES) @50 mA
ME7021 15° 3.6 {into cone @ 1/2 power points

TYPICAL
TYPICAL ON AXIS INTENSITY
(MW/STR.)

° @l =50 mA
ME7024 4 81.2 ROP=1mwW

TEST

CONDITION
Total External Output Power (Note 2) . R le =50 mA
Peak Emission Wave Length lg =50 mA
Spectral Line Half Width lg =50 mA
Forward Voltage . . I =50 mA
Reverse Breakdown Voltage X X Ir = 100 uA
Capacitance V=0, f=1 MHz
Light Turn On & Turn Off Time 50 § Load
Dynamic Resistance (Rp) . Tg =100 mA




8 ME7021 ME7024

ABSOLUTE MAXIMUM RATINGS
Power dissipation @ 25°C ambient ........
Derate linearly from LYo ) o I
Storage & operating temperature . . ...
Lead solder time @ 230°C (Note 3) . .....
Continuous forward current: .. .....
REVEISE VOITAGE « v ¢ ot e v b ie e e ie e e e am e s e e .
Peak forward current (PW - 1.0 usec, Duty Cycle = 0.3%)i - - o v v v v rvm v e om e 1.0A

PANEL MOUNTING TECHNIQUES

NOTES:

TOLERANCE +.010

MATERIAL: POLYPRO OR
EQUIVALENT

FOR MOUNTING DRILL
A 25" HOLE

280 DIA

|

250 D1A.

265
165
1
Laloum J‘ozs | Lzsznm—lj
|, 360 DIA.
SECTION A-A sectionss  C705 C706
MOUNTING GROMMET PANEL MOUNTING

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES

(25°C Free air temperature unless otherwise specified)
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NOTES
1. The curves in figure 3 are normalized to the power output at 25°C to indicate the relative efficiency over the
operating temperature range.
2 The total external radiated power output measurements are made with a Centralab 110C solar cell terminated into a
100%2 impedance.
3. The leads of the ME7021 and ME7024 were immersed in molten solder, heated to 230°C, to a point 1/16
inch from the body of the device, per MIL-S-750.




ME7121
ME7124

HIGH POWER INFRARED EMITTERS

GENERAL INSTRUMENT
Optoelectronics

PRODUCT DESCRIPTION
This family of high power liquid phase epitaxial IR Emitters is designed to accommodate all needs of the emitter detector
relationship. Products range from a wide angle power spread for non-critical detector location to sharp-angle concen-

tration of power for detectors located a significant distance from the emitter. The devices can be mounted with a
plastic pop-in, furnished upon request.

PACKAGE DIMENSIONS

150 —— =] 230 DIA
— — .185 DIA
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19058 055
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150
A 0095 el J ~——— CATHODE REF
|
H ———— =a—— SEATING PLANE
IS
- .030 DIA
o !
\ T o012
1 TOP VIEW
- 450
5 -3
DIM A 8 C1140
LEAD CROSS SECTION ME7121 190 100
ME7124 145 | 145
o?su,\mk —’-l L‘Wﬁ ALL DIMENSIONS IN INCHES
100. C1139 TOLERANCES = +.010 UNLESS SPECIFIED
ABSOLUTE MAXIMUM RATINGS
Power dissipation @ 25°C ambient . . .. . . .. e e e 150 mw
Derate linearty from50°C........... e e e e e ettt 2.8 mW/°C
Storage & operating terrgperature e e e ettt e e e e e e e e e e e e e -55° to 100°C
Lead solder time @ 230°C (NOte 3) . . ... .\ttt ut ittt et e e e e 5 sec
Continuous forward current . .. .o v ittt 100 mA
Reverse voltage. . ... .. e e e e e e e e e e e e et e e e e e e e e e e e e 3.0V
Peak forward current (PW = 1.0 usec, Duty Cycle = 0.3%) . o e e e 10A

ELECTRO-OPTICAL CHARACTERISTICS

TYPICAL TYPICAL
HALF ANGLE ON AXIS INTENSITY
(DEGREES) (MW/STR.) @ 50 mA
:25771122‘: ISZ 211(2)386 into cone @ 1/2 power points
- @ Iz = 50 mA
ROP =3 mw
TEST
MIN. TYP. MAX. UNITS CONDITIONS
Total External Qutput Power (Note 2) 1.0 3.0 mw Ig =50 mA
Peak Emission Wavelength 940 nm Ilg =50 mA
Spectral Line Half Width 50 nm lg =50 mA
Forward Voltage 1.4 1.8 \ g = 50 mA
Light Turn On & Turn Off Time 500 nsec 50 2 Load
Reverse Current MA Vg =3.0V

79
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ME7121 ME7124

PANEL
MOUNTING
TECHNIQUES

TOLERANCE 1.010

MATERIAL; POLYPRO OR
EQUIVALENT

FOR MOUNTING DRILL

A 25" HOLI

oy }
L 310 DA, oj 028 Ll:;:: g:: —ll

SECTION A-A SECTION 8.8

cn3

MOUNTING GROMMET PANEL MOUNTING

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES

(25°C Free air temperature unless otherwise specified.)
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Fig. 4. Spatial Distribution Fig. 5. Spatial Distribution Fig. 6. Spectral Distribution
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NOTES

1. The curves in figure 3 are normalized to the power output at 25°C to indicate the relative efficiency over the
operating temperature range.

2. The total external radiated power output measurements are made with a Centralab 110C solar cell terminated into a
100K impedance. .

3. The leads of the ME7121 and ME 7124 were immersed in molten solder, heated to 230°C, to a point 1/16 inch from
the body of the device, per MIL-S-750.

4. This parameter is measured using pulse techniques pw = 40 usec duty cycle <1 0%.




Optoclectronics ME7161

INFRARED EMITTER

PRODUCT DESCRIPTION
The ME7161 is a liquid phase epitaxial gallium arsenide infrared diode. The lead-frame construction is encapsulated in
an epoxy case and lens.

PACKAGE DIMENSIONS FEATURES

BIL':DC'ELA;ERSK The ME7161 is intended for high volume infrared
source application where low cost, high reliability
N and high density packaging are required.
025

’Jx - Low cost
T

Compatible with integrated circuits
: L.ong tife, rugged
g k el Small size
Easily assembled in linear arrays

Card & tape reader sources
NOTE: High on-axis power
1.CENTERLINE OF STUD TO CENTERLINE

OF LENS TIR +.010

2. TOLERANCE = :010 UNLESS OTHERWISE
038 B. TYP I PLACES SPECIFIED

+
0100

[—

REF.
PUANE

“— MENISCUS

ABSOLUTE MAXIMUM RATINGS
Power dissipation @ 25°C ambient
Derate linearly from 25°C . ... .......... ... ... .. .. . llliTiinmites 1.0 mW/°C
Storage & operating temperature. . ... ... ....... ... ... ...l -55°C to 100°C
Lead solder time @ 230°C (See Note 1) :
Continuous forward current
Peak forward current (1 usec pulse width, 0.3% duty cycle)
Reverse voltage

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)
TEST

CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS
Total external radiated power (see Note 2) 0.8 3.0 mwW g =50 mA
Peak emission wave length 940 nm 50 mA
Spectral line half-width 50 nm 50 mA
Forward voltage 1.3 . v
Reverse current 10 MA
L.ight turn-on and turn-off 500 ns 5052 Load
Capacitance 80 V=0
Forward voltage temperature coefficient lg =10 mA




2 ME7161

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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NOTES

1. The leads of the device were immersed in molten solder, heated to a temperature of 230°C, to a point 1/16 inch
from the body of the device per MIL.-S-750.

2. The total external radiated power output measurements are made with a Centralab 110C solar cell terminated
into a 1009 impedance.

3. The axis of spatial distribution are typically within a 10° cone with reference to the central axis of the device.
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Optostectronice | Mg

SILICON PHOTOTRANSISTOR

PRODUCT DESCRIPTION

The MT1 and MT2 silicon phototransistors are mounted on a standard TO46 header. The MT1 features a flat window
mounted at the top of a protective metal can. The MT2 has a lens in the same position for an optical gain of 4.

PACKAGE DIMENSIONS FEATURES & APPLICATIONS
B 5~

_'.‘;';5."’.,'.:.\ J'% Low leakage current - 1 nA

ONCL, Wide Spectral Response

o SEAT) !o" 180 Responsive to GaAs - 1,40 mA/mW/cm?

PLANE %W' 20" Optional flat lens (MT1) or built-in optics (MT2)
Standard Transistor (Hermetic Seal) package for
easy handling and mounting

Optical switching & encoding
Intrusion Alarm

Process Control

Tape and Card Reader

2! Level & Industrial Control
NOTE N T Optical Character Recognition
LEAD 1 EMITTER
LEAD 2 BASE
LEAD 3 COLLECTOR

NOTE: Active Area = 032" x .032"

ABSOLUTE MAXIMUM RATINGS Storage and Operating Temperature -55°C to 125°C

. o Maximum Lead Solder Time @ 260°C (See Note 1) - 7.0 sec
Power Dissipation @ 25°C Ambient
Derate Linearly from 25°C
Collector-Emitter Breakdown Voltage (B
Emitter-Collector Breakdown Voltage (BVgcq)
Collector-Base Breakdown Voltage (BVcgo)
Collector Current (Ic)

ELECTRO-OPTICAL CHARACTERISTICS

(25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTICS & SYMBOLS MIN. TYP. MAX. UNITS TEST CONDITIONS

Sensitivity MT1 (see note 3) (Scego) 200 560 MA/mW/cm? A=0.9 microns, Vce=5.0 V
Sensitivity MT2 (see note 3) (Sceo) 500 1400 HA/mW/cm?  A=0.9 microns, Vece=5.0 Vv
Sensitivity MT1 (see note 4) (Sceo) 80 260 HA/mW/cm? 2875°K, Vcg=5.0 V

Sensitivity MT2 (see note 4) (Scgo) 200 650 HA/mW/cm? 2875°K, Vcg=5.0 V

Sensitivity MT1 (see note 3) (Scgo) 1.4 25 uA/mW/cm? A=0.9 microns, Vcg=5.0 V
Sensitivity MT2 (see note 3) (Scgo) 3.5 6.2 HA/mW/cm?  X=0.9 microns, Vcg=5.0 V
Sensitivity MT1 (see note 4) (Scgo) 0.6 1.0 HA/mW/cm?  2875°K, Vcg=5.0 V

Sensitivity MT2 (see note 4) (Scgo) 1.5 2.5 HA/mW/cm? 2875°K, Vcg=5.0 V
Collector-emitter saturation voltage (Vce(sat)) 0.2 E v 1c=2.0 mA, H=10mW/cm?

Light current rise time (see figure 8) (t,) 2.0 s Vece=5.0V,lc=2.0mA, R_=1008
Light current fall time (see figure 8) (t,) 2.0 s Vee=5.0V,Ic=2.0mA, R_=1002
Delay time (see figure 8) (tq) 1.2 s Vee=5.0V,Ic=2.0mA, R_=1008
Frequency response kHz Vcc=5.0V, [c=2.0mA,R_=100Q2




* MT1 MT2

ELECTRICAL CHARACTERISTICS (2 5°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTICS SYMBOLS MIN. TYP. MAX. UNITS CONDITIONS
Collector dark current (see note 2) Iceo 1 20 nA Vce=5.0V
Collector dark current (see note 2) Icso 0.15 10 nA Veg=5.0V
Collector base breakdown voltage (see note 2) BVcso 80 140 v 1c=100 HA
Coliector emitter breakdown voltage (see note 2) BVcEeo 30 65 v 1c=100 pA
Emitter collector breakdown voitage (see note 2) BVEco 7 12 v lg=100 A

TYPICAL ELECTRO-OPTICALCHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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Fig. 7 Circuit Used to Obtain Switching Time vs. Fig. 8 Switching Time vs. Base Resistance
Collector Current Plot

NOTES
1. The leads of the device were immersed in molten solder, heated to a temperature of 260°C, to a point 1/16-inch

from the body of the device per MIL-S-750.
2. Measured under dark conditions H<1.0uW/cm®.
3. Measured with a GaAs light source at 0.9 microns with a radiation flux density of 3 mW/cm®.

4. Measured with a tungsten filament lamp operated at a color temperature of 2875°K with a radiation flux density
of 5 mW/em?.




GENERAL INSTRUMENT
Optoelectronics

APPLICATIONS

When used as an emitter-detector pair the MT8020 and the
ME7121 or ME7124 are suitable for the following applica-
tions:

Optical shaft position and velocity monitor using a digital-

ly encoded disc mounted on a shaft.

Optical sensing of holes in paper, paper tape, IBM card or
magnetic tape.

Optical sensing of marks on paper, paper tape, or IBM
card.

End of tape sensor using a transparent section of tape, a
reflective strip on the tape, or a hole in the tape.

End of film sensor for films not affected by infra-red light.

Limit switch for mechanical travel such as cam switches,
pressure switches, machine tool limit switches, foot pedal
.switches, safety interlock switches.

Edge sensor for sheet materials such as paper, plastic film,

fabric, foil, newsprint, belt sanders, reproduction paper.
Fiber continuity monitor for fibers such as yarn, wire,
thread.

Fluid volume monitor by sensing turbine vanes passing
through the slot.

Liquid level detector of an opaque liquid.

PACKAGE
DIMENSIONS

TOP VIEW

MT8020

SILICON PHOTOTRANSISTOR

DIE SEATING PLANE

.185"DIA
[-— 230" DIA.

- = -~ SEATING PLANE

EMITTER

CATHODE
INDEX NOTCH

A

040"

TOLERANCES*.010"

[=— COLLECTOR

PR

PRODUCT DESCRIPTION

The MT8020 is an NPN silicon planar phototransistor in a
clear epoxy T-1 3/4 lamp package. The infrared emitter
mates for the MT8020 are the ME7121 and the ME7124.

ELECTRO-OPTICAL CHARACTER|ST|CS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN.

current)

Sensitivity (light
current)

SCQO

Collector emitter
breakdown voltage
Collector dark lceo
current

Emitter Collector
breakdown voitage
Collector emitter
saturation voltage

BVCBO

BVeco

Ve (SAT)

Switching Speed

Current transfer
ratio -ME7124

Current transfer
ratio -ME7121

TYP.
Sensitivity (light Sceo 125 350

MAX. UNIT

- nA/mw/cm?2

wA/mw/cm?2

TEST CONDITIONS
Veo =5V
source = GaAs
{note 4)
Veo =5V
source = tungsten
(note 3)
lc = 100 A
(note 2)
Vee=10V
(note 2)
lo = 100pA

le =1.6mA

H = 10mw/cm2

source = GaAs

(note 4)

Vee =5.0V

le=1.6mA

R, =100

(figure 7)

Ve = 5V, when coupled
to ME7124 at I¢ = 20mA.
MPT8020 to ME7124 distance
is .200"

Vee = 5V, when coupled
to ME7121 at Ig = 20mA.,
MPT8020 to ME7121
distance is .200"




* MT8020

ABSOLUTE MAXIMUM RATINGS
Storage and Operating Temperature —55°C to 100°C

Power Dissipation @ 256°C Ambient . . .
Derate Linearly above 25°C Ambient
Collector-Emitter Breakdown Voltage (BVcgo)

Maximum Lead Solder Time @ 230°C (See Note 1) —5.0 sec

Emitter-Collector Breakdown Voltage (BVgco) - - - - 70V
Collector Current {i¢)

CURRENT TRANSFER RATIO (%)

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
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Fig. 1. Collector-Emitter Characteristics Fig. 2. Spectral Response Fig. 3. Leakage Current vs. Temperature
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‘c
% e
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Fig. 7. Circuit Used to Obtain Switching Time
Values Light Source is ME7121 or ME7124

NOTES

1. The leads of the device were immersed in molten solder, heated to a tempera

from the body of the device per M/L-S-750.
2. Measured under dark conditions H<1.0 uw/cmz-
3. Radiation source is an unfiltered tungsten filament
4. Radiation source is a GaAs infrared emitting diode such

bulb at 2875°K color temperature. H =5 mW/cm?2.
asa ME7121 or ME7124 at \ = 0.94 microns. H=3 mW/em2.

ture of 230°C, to a point 1/16-inch
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BRIGHTNESS OR
PUMINOES
INTENSHLY
(PERSEG MIND
MANI1A 100 ft-L @ 20mA
E Red 270-Inch; Common Anode; LHDP; Direct View
o MANI10A 100 ft-L @ 10mA
’ MAN1001A 100 ft-L @ 20mA
+ Red .270-Inch; Common Anode; Polarity/Overflow; Direct View
] MAN101A 100 ft-L @ 10mA
I MAN2A Red .320-Inch; X-Y 35 Diode, Alphanumeric; Direct View 125ucd @ 10mA
E MAN3610A Orange 510ucd @ 10mA
. MANS1A Green 320ucd @ 10mA
.3-Inch; Common Anode; RHDP
E MAN71A Red 125ucd @ 10mA
. MANSIA Yellow 510ucd @ 10mA
E MAN3640A Orange 510ucd @ 10mA
. MANS4A Green 200ucd @ 10mA
.3-Inch; Common Cathode; RHDP
E MAN74A Red 125ucd @ 10mA
. MANS4A Yellow 510pcd @ 10mA
E MAN3620A Orange 510ucd @ 10mA
E MANS52A Green 320pcd @ 10mA
* .3-Inch; Common Anode; LHDP
E MAN72A Red 125ucd @ 10mA
E MANS82A Yellow 510ucd @ 10mA
o
+ l MAN3630A | Orange 510ucd @ 10mA
+ [ MANS3A Green 320pcd @ 10mA
.3-Inch; Common Anode; RHDP; Polarity & Overflow
+ l MANT3A Red 125ucd @ 10mA
+ l MANS3A Yellow 510ucd @ 10mA
E MAN4610A Orange | .4-Inch; Common Anode; RHDP 510ucd @ 10mA
[ ]
+ ’, MAN4630A Orange | .4-Inch; Common Anode; RHDP; Polarity & Overflow 510ucd @ 10mA
®
E MAN4640A Orange | .4-Inch; Common Cathode; RHDP 510ucd @ 10mA
[ J
NOTE: PIN CONNECTION CODES: Ac (e.g.) First letter (capital) is segment, d letter (lower case) is cathode or anode.

E.g. Ac=Segment A cathode

Acl (e.g.) Final number zefers to digit number in 2-Digit devices.




APPLICATIONS

Instruments
Test Equipment
Office Machine
C/D A/B
com | NO. [ N¢ [ NC fNC [ NC | De | ce | Ne | oBe | ac | N | ne | MB | Computer
mon mon
Business Machines
Col. 2 |Row 1 | Row 3 |Row 4 | Col. 1 NC DP | Col. 3 |Row 7 |Row 6 |Row 5 | Row 2 Col. 5 | Col. 4 Calculators
*+) ) -) ) +) ) +) -) =) - =) +) *) Computers
Indus. Control Equ.
Ac Fc ca NP NP NC Ec Dc DPc Cc Ge NP Bc ca
Fa Ga NP cc NP Ea Da Ca DPa NP NP cc Ba Aa
Instruments
Test Equipment
Office Machines
Compute{s
Ac | Fe | ca | NP | NP | DPc [ Ec | Dc [ NC | cc | Ge | NP | Be | ea s s
Communication
Equipment
Calculators
CB Radios
Ca Ca Aa
Da NP Da NP NP NP Dc Cc NC Bc Ac NP NP Ba
Ac Fc ca NP NP NC Ec Dc DPc¢ Cc Ge NP Be ca
Instruments
Test Equipment
Office Machines
Ca Ca Aa Computers
Da NP D NP NP NC Dc Ce DPc Be Ac NP NP Ba Automobiles
a DPa Clocks/Radios
Communication Equ.
Calculators
CB Radios
Fa Ga NP cc NP Ea Da Ca DPa NP NP cc Ba Aa

ca = common anode
¢C = common cathode
DP = decimal point

NC = no connection
NP = no pin

sivpds1q
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ACTUAL
DiGii
S/

DENICY
NGO

|
'umm

DESCRITTION

BRIGHENTSS R
TUMINOUS
INTENSHEY

(PR ST G MING

|
|
|
|

MAN4710A .4-Inch; Common Anode; RHDP
200ucd @ 10mA
® MAN4740A Red .4-Inch; Common Cathode; RHDP |
|
|
' 4-Inch; Universal (Common anode or common cathode);
+ I . MAN4705 Red Polarity & Overflow 200ucd @ 10mA
MAN6610 Orange | .560-Inch; Common Anode; RHDP; 2-Digit
510ucd @ 10mA
o o MAN6640 Orange | .560-Inch; Common Cathode; RHDP; 2-Digit
MANG6710 Red .560-Inch; Common Anode; RHDP; 2-Digit
200ucd @ 10mA
MANG6740 Red .560-Inch; Common Cathode; RHDP; 2-Digit
® L ]
.
, MANG6630 Orange | .560-Inch; Common Anode; RHDP; 1%-Digit
+ 510ucd @ 10mA
o o MAN6650 Orange | .560-Inch; Common Cathode; RHDP; 1%4-Digit
, MAN6730 Red .560-Inch; Common Anode; RHDP; 1Y2-Digit
+ 200ucd @ 10mA
o o MAN6750 Red .560-Inch; Common Cathode; RHDP; 1%-Digit
MAN6660 Orange | .560-Inch; Common Anode; RHDP
510ucd @ 10mA
o MANG6680 Orange | .560-Inch; Common Cathode; RHDP
MAN6760 Red .560-Inch; Gommon Anode; RHDP
200ucd @ 10mA
MANG6780 Red .560-Inch; Common Cathode; RHDP
®
, ' MAN8610 Orange | .800-Inch; Common Anode; RHDP
MAN8630 Orange | .800-Inch; Common Anode; RHDP; + 10verflow 600ucd @ 10mA
MANBS640 Orange | .800-Inch; Common Cathode; RHDP uc m
MAN8650 Orange | .800-Inch; Common Cathode; RHDP; +10verflow
mmy ©
7 il V7
W____® \
— jp— 1135-Inch; Common Anode; 14 Segment Alphanumeric; 60ucd @ 2.5mA
MAN2815 Red 8-Characters (avge. curr.)
(Total of
8 characters)
NOTE: PIN CONNECTION CODES: Ac (e.g) First letter (capital) is segment, second letter (lower case) is cathode or anode.

E.g. Ac = Segment A cathode

Acl (e.g) Final number refers to digit number in 2-Digit devices.



PIN CONNT CHIONS (See note)
{ N 12 13 B} I: APPEICATIONS
Instruments
Test Equipment
_ _ _ - Office Machines
Fa | Ga | NP cc NP | Ea Da | Ca |DPa | NP | NP cc Ba Aa Computers
Automobiles
Clocks/Radios
Communication
Equipment
Dla | NP |Dlc | Cc |[D2c |D2a | Ca |DPa | NP DPc | Bc Ac | Aa | Ba - - - -~ Calculators
CB Radios
Ecl |Decl |Ccl |DPcl[Ec2 | De2 | Ge2 | ce2 [ppe2 Be2 [ Ac2 | Fc2 | ca2 |cal |Bel |Act |Gel | Fer
Eal | Dal |Cal |DPal |Ea2 |Da2 |Ga2 |Ca2 |DPa2- Ba2 [ Aa2 | Fa2 |cc2 |ccl [Bal |Aal |Gal | Fal
Ecl |Dcl [Cel |DPcl |Ec2 | De2 | Ge2 | Ce2 DPc2 | Bc2 | Ac2 | Fc2 | ca2 |cal |Bel | Acl | Gel Fcl
Eal |Dal [Cal |DPal |Ea2 |Da2 | Ga2 |cCa2 DPa2 | Ba2 | Aa2 | Fa2 | cc2 |ccl |Bal |Aal |Gal Fal
Ccl | Dcl |Bel [DPcl [Ec2 | De2 |Ge2 | ce2 DPc2 [ Be2 | Ac2 [Fc2 | ca2 |cal |Acl | NC | NC NC
Cal |Dal |Bal |DPal |Ea2 |Da2 |Ga2 |Ca2 DPa2 [ Ba2 | Aa2 (Fa2 {cc2 [ccl {Aal { NC [ NC NC
Cel |Del fBel DPcl [Ec2 Dc2 |Ge2 [Ce? [DPe2 |Be2 |Ac2 |Fe2 |ca2 |cal |acl [ Ne | Nc | no | POS Terminals
Computers
Cal |Dal [Bal [DPal |Ea2 [Da2 |Ga2 |Ca2 |DPa2 |Ba2 |Aa2 |Fa2 |cc2 |cel |aal [ Ne [ ne | ne ‘T"ess‘(“émj‘!‘;;]em
Clocks/Radios
TV Channel
Indicators
Ec Dc ca Ca [DPc | Be Ac ca Fc Gce - - - - - — - -
Ea Da cc Ca |[DPa | Ba Aa cc Fa Ga - - - - - - - -
Ec Dc ca Cc |DPc | Bc Ac ca Fc Ge - - - - - - - -
Ea Da | cc Ca |DPa | Ba Aa § cc Fa | Ga - - - - - - - -
NC | Ac | Fc ca Ec |NP [Ec INP | Dc |DPc | Dc | ca Cc | Ge | Bc | NP | ca | NP
NC |NC |NC | ca Cc | NP | Cc | NP [D2c [DPc |Dic | ca Bc |D2c | Ac | NP | ca NP
NC | Aa | Fa cc Ea | NP | Ea INP | cc |{DPa | Da | cc Ca [ Ga {Ba | NP | cc NP
NC | NC | NC cc Ca NP Ca NP cc |DPa |D2a | cc Ba |Dla | Aa | NP cc NP
Compact
Computers
Test Equipment
Desk Top
Calculators
Commun. Equip.
Verification Sys.

ca = common anode

cc = common cathode
DP = decimal point

NC = no connection

NP = no pin
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MAN1A
optostectroncs MAN10A

27" RED SEVEN SEGMENT DISPLAY

PRODUCT DESCRIPTION
The MAN 1A and MAN10A are seven segment diffused planar GaAsP light emitting diode arrays. They are mounted
on a dual in-line 14 pin substrate and then encapsulated in red epoxy for protection. They are capable of display-
ing all digits and nine distinct letters.

PACKAGE DIMENSIONS FEATURES
High brightness . . .

(T“‘OR!ENTATION MARKS L]
,/'A‘,. = Categorized for luminous intensity (see note 6)
e + o = Single plane, wide angle viewing . . . 150
ie ohs D,,-LDI ¢ » Unobstructed emitting surface
030 ’ = Standard 14 pin dual-in-line package configuration
1 l ’ 2 A1 CATHODEA = Long operating life . . . solid state reliability
oz |, +h g FINZ caHoDEF s Shock resistant
. ’ NG mOans oMM = Operates with IC voltage requirements
pr= U] e S rcsnon & AN mumbers s § st und advantages
e 'ax u2Piaces) FIND  ANDDE ComMON » Usable for wide viewing angle requirements
" f N1 SATHooe = Usable in vibrating environment, impervious to vibration
[<+—0.30—] PIN12 NOPI = Directly compatible with integrated circuits
0.40 PIN 13 CATHODE B
012 — i :\I:':A:Earmsa,mm . . . e
—f— v ON CIRCUT oARS) The MANTA/MAN10A is for industrial and military
ﬂ B IMIN) ALL DIMENSIONS NOMINAL IN INCHES applllca'tlons such as:.
0020l | O3 NE CONPIGURATION = Digital readout displays

s Cockpit readout displays

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25"Cambient . . . . . .. .. ... .. ... 750 mw
Derate linearly from25°C . .. ... ...... e e e e e e e e e e [ e v ... 10mwWpRC
Storageand operatingtemp . . ... ... .. ............... e e e e ... .. -55°Cto 100°C
Continuous forward current

Total . .. e 240 mA

Persegment . . ... .. ..., 30 mA

Decimalpoint . ..................... C s e e s e P ae e s e s e e aaeee .30 mA
Reverse Voitage

Per segment . . . L 10.0 volts

Decimal point G T Tttt ettt e ettt e et et e, 5.0 volts
Solder time at 260 C (see NOte5) . .. ... .. ..u.'ui ittt e T

ELECTRO'OPTICAL CHARACTERISTICS
(25°C Ambient Temperature Unless Otherwise Specified)

CHARACTERISTICS MIN. TYP, MAX. UNITS TEST CONDITIONS
MAN1A MAN10A

Luminous Intensity (note 1 and 6)

Segment 74 ucd 1g=20 mA, A=660 nm  |g=10 mA, A 660 nm
Decimal point 74 ued Ig=20mA, A=660 nm  |r=10 mA, A 660 nm
Peak emission wave length 630 700 nm
Spectral line half width 20 nm
Forward voltage
Segment 34 4.0 v IF=20 mA Ig=10 mA
Decimal point 1.6 2.0 v IF=20 mA Ig=10 mA
Dynamic resistance
Segment 1 Q IF=20 mA =20 mA
Decimal point 5.5 Q 1F=20 mA 1g=20 mA
Capacitance
Segment 80 pF V=0 V=0
Decimal point 135 pF V=0 V=0
Reverse Current
Segment 100 A VRr=10.0 volts VRr=10.0 volts

Decimal point 100 RA Vr= 5.0 volts Vgr= 5.0 volts

a3



*“MANIA MANI10A

TYPICAL TRUTH TABLE

DECODER/DRIVER
FUNCTIONAL DIAGRAM
A INPUT CODE OUTPUT STATE DISPLAY
| E—
I I 4 c b alA B C D FEF G
G .
. I ,c o o o olo o o o o0 o 1|7
B Feessme—
oe. o 0 0 0 1] 1 0 o 1 1 1 1 !
o 0 1 o0jo 0 1 o 1 o]
General Instrument MANTA/MAN10A o o 1 1 c o o 1 1 0]J
o 6 1 0 o1 o o 1 1 0 o0]}fY
4 2 3 4 4 4
e B Y L e Y % o 1t o 1}lo 1 0o o 1 0 0]K5
RANGE SWITCH L -
I o 1 o 1 1 ol1 1 0 o 0 0 0}kK
RBO——q| DECODER/DRIVER y—& | -
aau—JL SN7447 ! o 1+ 1 1]lo o o 1 Vv 1 1|7 -
Ve —_ \
,_——YT_TT ‘ 1 0 o olo o 0o o 0 0 o|H .
» b c d -
e ——— LAMP GRD, —
Bco iNeuT TesT i 0 o 1lo o 0o 1 1 0o o]H
c737
TYPICAL CURVES
1400 180
1200 v4 g ::: N\
3 /| Z 150
o0 7 £, DNEIE
? % -
u / g 120 AN
z 500 / ERt
2 3 N\
é 0o / g 100 \
s / £ 90
2 2 80
200 E
® 10
0 615 20 25 30 :
-55 .25 25 75 100
FORWARD CURRENT PER SEGMENT (mA)  C1470 AMBIENT TEMPERATURE (°C) C1145
Figure 1 Luminous Intensity vs. Forward Current Figure 2 Luminous Intensity vs. Temperature
TYPICAL THERMAL CHARACTERISTICS
Thermal Resistance (note 4) Junctionto freeair & ja - - « -« v v v v o e s s e s m et 440°C/W
Wavelength Temperature Coefficient (case temp) . . ... . e e e e e e e e e e e e e e 3.0 ,&/°C
Forward Voltage Temperature Coefficient . . . .. ... .. ... e e e e .. .=3.0mV/°C

NOTES

1. As measured with a Photo Research Corp. ~“SPECTRA’ Microcandela Meter (Model | V-D). Intensity will not vary
more than + 50% between all segments.

2. The curve in Figure 2 is normalized to the brightness at 25 °C to indicate the relative efficiency over the operating
temperature range.

3. For contrast improvement Polaroid HRCP7 circular polarizer filter can be used. Non-glare circular polarizer filter
will provide further enhancement in display visibility.

4. Thermal resistance (junction to ambient) value of any one segment with all segments in operation.

5. Leads of the device immersed to 1/16 inches from the body. Maximum device surface temperature is 140°C.

6. All displays are categorized for luminous intensity. The intensity category is marked on each part as a suffix letter

to the part number.



GENERAL INSTRUMENT MAN I 0' A
Optoelectronics MAN I 00 l A

-27” RED POLARITY AND OVERFLOW DISPLAY

PRODUCT DESCR IPTION

The MAN101A and MAN1001A are four segment diffused planar GaAsP LED arrays. They are mounted on a dual
in-line 14 pin substrate and then encapsulated in red epoxy for protection. They are designed to present polarity and
overflow information when used with the MAN1A/10A seven segment displays.

PACKAGE DIMENSIONS FEATURES

/7— ORIENTATION MARKS = High brightness . . .

+ + -
+

Categorized for luminous intensity (see note 6)

Single plane, wide angle viewing . . . 150°

Unobstructed emitting surface

Standard 14 pin dual-in-line package configuration

Long operating life . . . solid state reliability

Shock resistant

Operates with IC voltage requirements

Small size; offering unique styling advantages
Usable for high ambient applications

gﬂ:gggg U;ablg in vibrating environment, impervious to

NO PIN vibration

+
+* ’0
— ANODE COMMON CD
NO PIN
NO PIN
NO PIN
Lo NO PIN
0.10 NOPIN

(12 PLACES)
» |

PN A WN =

R +

o1 ANGDE COMMON AB military applications such as:

= Digital readout displays
0.20 (MIN) = Cockpit readout displays
' 002 01a. __“__ c784 = Battery operated equipment

N CA;HODE 8
CATHODE A
i L— 0.40 —~| NOPIN The MAN101 and MAN1001 are for industrial and

ALL DIMENSIONS NOMINAL IN INCHES
DUAL, IN-LINE CONFIGURATION

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25°C ambient
Derate linearly from 25°C

Per segment . ..
Reverse Voltage
Per segment . . ..
Solder time at 260°C (see note 5)

ELECTRO-OPTICAL CHARACTERISTICS (25°C Ambient Temperature Unless Otherwise Specified)

CHARACTERISTICS MIN. TYP. MAX, UNITS TEST CONDITIONS
MAN101A MAN1001A

Luminous intensity (note 1 and 6)

Segment 74 ued lg =10 mA, A =650 nm Ig =20 mA, \ 650 nm
Peak emission wave length 630 nm
Spectral line half width nm
Forward voltage

Segment . . \Y Ig =10 mA IF =20 mA
Dynamic resistance

Segment Q g =20 mA Ig =20 mA
Capacitance

Segment pF V=0 V=0
Reverse Current

Segment Vg = 10.0 volts VR = 10.0 volts




NOTE:
1. Parenthesis ( ) denote package pin
2. Each segment requires 10 mA

TYPICAL CURVES

1400

§

§

LUMINOUS INTENSITY —gucd

/

N

% RELATIVE LUMINOUS INTENSITY

10 13 20 2% 30

- -
E 2% 0 L ol ” 100
FORWARD CURRENT PER SEGMENT (mA}  C1470 AMBIENT TEMPERATURE (°C) c787

Figure 1 Luminous Intensity vs. Forward Current i ] jty vs. Te

P

TYPICAL THERMAL CHARACTERISTICS
Thermal Resistance (note 4) Junction to free air 05n . 440°C/W
Wavelength Temperature Coefficient (case temp) 3.0A/C
Forward Voltage Temperature Coefficient

NOTES

1.

As measured with a Phato Research Carp. “SPECTRA” Microcandela Meter (Model IV-D). Intensity will not vary
more than +50% between all segments.

. The curve in Figure 2 is normalized to the brightness at 25°C to indicate the relative efficiency over the operating

temperature range.

. For contrast improvement Polaroid HRCP7 circular polarizer filter can be used. Non-glare circular polarizer filter

will provide further enhancement in display visibility.

. Thermal resistance (junction to ambient) value of any one seg t with all seg ts in operation. o
" Leads of the device immersed to 1/16 inches from the body. Maximum device surface temperature is 140°C.
. All displays are categorized for luminous in tensity. The luminous category is marked on each part as a suffix letter

to the part number.




GENERAL INSTRUMENT
Optoelectronics

MAN2A

.32" RED ALPHA-NUMERIC DISPLAY

PRODUCT DESCRIPTION

The MAN2A is a 35 diode diffused planar GaAsP LED alpha-numeric array with a decimal point. It is mounted on a dual
in-line, 14-pin substrate with a high contrast red epoxy lens. It is capable of displaying the 64 character ASCII code.

PACKAGE DIMENSIONS
WORIENTATION MARKS

FEATURES & APPLICATIONS

X-Y matrix drive
Visible, bright red, high contrast display
Categorized for luminous intensity
(see note 5)
36 light emitting diodes including decimal
point
= Capable of displaying 64 ASCl! characters
® Single plane, wide angle viewing
= Long life, shock resistant, small size
It is ideal for industrial and military applica-
tions such as:
s Keyboard verifier
& Film annotation—236 bits available
»  Avionics display
= Computer peripheral displays

COLUMN 2,
ROW 1,

RN

THLU L .

COLUMN 4,
0.20(min)

. H ; DIMENSIONS IN INCHES
0.02 (dia)

TOLERANCE +.015"

ABSOLUTE MAXIMUM RATINGS
Single Diode . row ...z..u
DC forward current

Pulsed forward current peak (50 us, 20% duty cycle)

Reverse voltage
-40°C to 85°C
-40°C to 85°C

Diode Array
Average power dissipatign @ 25°C ambient
Derate linearly from 25 C
DC current per diode for worst case A/N
DC current per diode for all 35 diodes plus DP

Solder time at 260°C (notes 3, 4)

12
3
4

n

10
9

ELECTRO-OPTICAL CHARACTERISTICS (PER DIODE)

(25°C Ambient Temperature Unless Otherwise Specified)

CHARACTERISTICS MIN, TYP.
Average Luminous intensity per character {See note 1 and B) 125
Peak emission wavelength 660
Spectral line half width 20
Forward voltage
Capacitance
Reverse current

UNITS

ped
nm
nm
v
pF
KA

TEST CONDITIONS
le =10 mA

Ig = 20 mA
V=0
VR =5V
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TYPICAL CURVES
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Ambient Temperature — °C C1237
- Fig. 3. Relative L 7 / ity vs.

Ambient Temperature

NOTES
1. The characteristic average luminous intensity is obtained by summing the luminous intensity of each diode and
dividing by 35. As measured with a Photo Research Corp. “SPECTRA” Microcandela Meter {Model 1V-D).
Intensity will not vary more than +33.3% between all diodes in a character.
2. The curve in Figure 3 is normalized to the brightness of 25°C to indicate the relative luminous intensity over the
operating temperature range.
3. Leads of the device immersed to 1/16 inches from the body. Maximum device surface temperature is 140°C.
: 4. For flux removal, Freon TF, Freon TE, Isoproponal or water may be used up to their boiling points.
5. All displays are categorized for luminous intensity. The luminous intensity category is marked on each part as a
suffix letter to the part number.

RECOMMENDED FILTERS

For optimum on and off contrast, one of the following filters or equivalents should be used over the display:

Panelgraphic Red 60
Homalite 100-1670




GENERAL INSTRUMENT MANZB' 5

Optoelectronics .135" RED 8-CHARACTER
14-SEGMENT ALPHA-NUMERIC DISPLAY

FEATURES

Low Power Consumption

(As low as 0.5 mA average current or 1.0 mw per segment.}
Aesthetically designed characters.

Sculptured continuous segments.

Complete Alpha-numerics plus special characters.

Voltage and current compatibility for interfacing ease with
microprocessors and related circuitry.

0.135" character height

0.175" character spacing allowing as much as 32 characters in
5.6" linear panel space.

Common Cathode

Internally wired for multiplexing.

APPLICATIONS DESCRIPTION

Computer terminals—lightweight, mobile, compact. The MAN2815 is an eight-character alpha-numeric display which
Test & Measurement Equipment is end-stackable and capable of displaying all alpha and numeric
Desk Top Calculators characters plus symbols. Each character is constructed from a
Automotive Instrumentation monolithic, red GaAsP chip formated into a 14-segment font
Communications—message centers. with a decimal point.

Verification Systems

ABSOLUTE MAXIMUM RATINGS

Average Forward Current per Segment
Peak Forward Current per Segment

(<200 us, <4% duty cycle)
Reverse Voltage 5.0 volts
Storage & Operating Temperature -40°C to 86°C
Solder temperature (t <5 sec)

(See notes 2 & 3)
Average Power Dissipation (Total Package)

@ Tp =50°C

-17.1 mwW/°C

NOTES

1. The average Luminous Intensity per segment is obtained by summing the Luminous Intensity of each segment and
dividing by the total number of segments as measured with a Photo Research Corp. “SPECTRA” Microcandela
Meter (Model 1V-D).

2. Leads immersed to 1/16” from the body of the device. Maximum unit surface temperature is 140°C.
3. For flux removal, use Freon TE, Isoproponal, or water may be used up to their boiling points.




'"MAN2815

ELECTRICAL OPTICAL CHARACTERISTICS (14 =25°C)

TEST
MIN. TYP. MAX. UNITS CONDITIONS

Average Luminous Intensity per Segment 60 100 pucd Ia\,9 =25mA

(See Note 1) lpk = 20 mA

Duty cycle = 1/8

Luminous intensity Ratio 2.0:1

Segment-to-Segment within a character
Luminous Intensity Ratio, 2.0:1

Character-to-Character within a display
Forward Voltage 1.65 20 volts lpk = 20 mA
Reverse Voltage 5.0 volts IR= 100 uA/segment
Peak Emission Wavelength 660 nm

ELECTRICAL/OPTICAL CONSIDERATIONS

A. DETERMINATION OF MAXIMUM ALLOWABLE STROBING CONDITIONS:

1. From number of characters, determine duty cycle (DC).
Ex: 32 Characters
DC = 1/32=3.126%
2. Establish refresh frequency {f} and calculate pulse duration (PW).
Ex: f=500HZ
PW = DC/f = .03126/500 HZ = 62.5 us
3. The corresponding maximum peak current per segment from Fig. 1 is 260 mA. The intersection of 500 HZ and 62.5 us pulse duration
lies in the <4% duty cycle condition. oy G = 250 mA X .03125 = 7.8 mA which is the maximum average current for operation at
Tp ambient temperature) = 25°C.
4. if operating temperature is above 50°C, then power dissipation must be derated. Using Derating Factor of =17.1 mW/°C for
total package: Or see Fig. 4.
Ex: Tp=70°C
1200 mW - (70°C - 50°C) X (17.1 mW/°C) = 858 mW/package
OR 107 mW/character
Assume normal operation where there are no greater than 8 segments on at one time within a character. Then average power
(PavG) (max)/segment = 13.4 mW/seg. At a peak current of 250 mA, maximum Vg = 2.4V; which yields:

1AVG = 1—2374 = 5,58 mA which is the max. avg. current for operation up to Ta = 70°C.

B. DETERMINATION OF THE OPERATION WITHIN THE ALLOWABLE CONDITIONS AS ESTABLISHED BY THE AMBIENT
SURROUNDING.
1. Ex: Assume ambient light defines the average luminous intensity for each segment to be 120 ucd.
32 characters; DC = 3.125%
2. Establish 1oy G and calculate Ipk.
Referring to Fig. 2, 120 ucd at a duty cycle of 3.125% corresponds to 1oy G = 2.5 mA/seg.
2.5 mA
.03125

Llpk = = 80 mA/seg.

RECOMMENDED FILTERS

The following filters or equivalent are recommended to provide optimum ON and OFF contrast ratio:
PANELGRAPHIC RED 60

HOMALITE 100—1605
PLEXIGLAS 2423




TYPICAL CURVES {untess otherwise noted)
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PACKAGE DIMENSIONS

REFERENCE DESIGNA
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GREEN MANS0A
ORANGE MAN3600A
RED MAN70A
YELLOW MANSOA

0.300-INCH SEVEN
SEGMENT
DISPLAY

GENERAL INSTRUMENT
Optoelectronics

FEATURES

Common anode or common cathode models
Red, yellow, green and orange

Fast switching—excelient for multiplexing
Low power consumption

Bold solid segments that are highly legible
Solid state reliability—long operation life
Impact resistant plastic construction

Directly compatible with integrated circuits
High brightness with high contrast

Categorized for luminous intensity (see note 6)
Standard 14 pin dual in-line package configuration
= Wide angle viewing . . . 150°

DESCRIPTION

The MANS50A, MAN3600A, MAN70A and MANSOA Series
provides a choice of color of LED displays. Standard

units are available in red, green, orange and yellow,

with common anode right hand decimal, common

anode left hand decimal, common cathode right

For industrial and consumer applications such as:

= Digital readout displays

hand decimal, and common anode overflow (*1)

= [nstrument panels with right hand decimal. They can be mounted in
» Point of sale equipment arrays with 0.400-inch (10.16 mm) center-to-center
= Calculators spacing.

= Digital clocks

MODEL NUMBERS

PART NO. COLOR DESCRIPTION

MANS51A Green Common Anode; Right Hand Decimal
MANS52A Green Common Anode; Left Hand Decimal
MANS53A Green Common Anode; Overflow *1
MANS4A Green Common Cathode; Right Hand Decimal
MAN3610A Orange Common Anode; Right Hand Decimal
MAN3620A Orange Common Anode; Left Hand Decimal
MAN3630A Orange Common Anode; Overflow 1
MAN3640A Orange Common Cathode; Right Hand Decimal
MAN71A Red Common Anode; Right Hand Decimal
MAN72A Red Common Anode; Left Hand Decimal
MAN73A Red Common Anode; Overflow *1
MAN74A Red Common Cathode; Right Hand Decimal
MAN81A Yellow Common Anode; Right Hand Decimal
MANS82A Yellow Common Anode; Left Hand Decimal
MANS83A Yellow Common Anode; Overflow *1
MANB84A Yellow Common Cathode; Right Hand Decimal



"“MANSOA MAN

3600A_MAN70A MANSOA SERIES

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Uniess Otherwise Specified)

MiIN. TYP. MAX. UNITS TEST CONDITIONS
Luminous intensity, Digit Average 125 pcd Ig = 10mA
(See Note 1)
Decimal point (See Note 3) 60 ped Ig = 10mA
g .Segment 'C” or D"’ of MAN53A 60 uecd Ig = 10mA
b4 Peak emission wavelength 565 nm
< Spectral line half width 40 nm
g Forward voltage
. Segment 3.0 4 Ig = 20 mA
g Decimal point 3.0 \ IF = 20 MA
%) Dynamic resistance
< Segment 17 Q Ig = 20 MA
- Decimal point 17 Q Ig = 20 MA
5 Capacitance
g Segment 35 pF v=0
= Decimal point 35 pF v=0
Reverse current
Segment 100 uA Ve =50V
Decimal point 100 MA Vg =5.0V
Luminous intensity, Digit Average 510 ped Ig =10 mA
e (See Note 1)
g Decimal point (See Note 3) 265 ucd Ig = 10 MA
8 Segment “C" or D" of MAN3630A 265 ped Ig = 10mA
< Peak emission wavelength 630 nm
-] Spectral line half width 40 nm
8 Forward voltage
) Segment 2.5 Y Ig = 20 mA
< Decimal point 2.5 v Ir = 20 mA
§ Dynamic resistance )
-1 Segment 26 Q Ig = 20 MA
< Decimal point 26 Q Ig = 20 MA
=] Capacitance
§ Segment 35 pF v=0
2 Decimal point 35 pF v=0
g Reverse current
= Segment 100 HA Vg =5.0V
Decimal point 100 MA Vg =50V

MAN71A, 72A, 73A, 74A

L.uminous intensity, Digit Average 125
(See Note 1)
Decimal point (See Note 3) 60
Segment “C" or “D" of MAN73A 60

Peak emission wavelength
Spectral line half width
Forward voltage
Segment
Decimal point
Dynamic resistance
Segment
Decimal point
Capacitance
Segment
Decimal point
Reverse current
Segment
Decimal point

660
20

N
oo

80

100
100

g =10mA

I =10mA
g = 10 mA

Ig = 20 mA
I = 20 MA

Ipi = 100 mA
lpx = 100 mA

MANBS1A, 82A, 83A, 84A

Luminous intensity, Digit Average
(See Note 1)
Decimal point (See Note 3) 160
Segment *“C"" or *D'* of MANB3A 160
Peak emission wavelength
Spectral line half width
Forward voltage
Segment
Decimal point
Dynamic resistance
Segment
Decimal point
Capacitance
Segment
Decimal point
Reverse current
Segment
Decimal point

585
40

26
26

35
35

[adnd
oo

100
100

Mecd
pcd
nm
nm

1 = 20 A
lg = 20 mMA

v=0
v=0
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PART No. CODE

MANXXXX = PART No.
YXX = DATE CODE
2 LIGHT INTENSITY
CAT. No.
20 160" Byl 2 160"
5.08mm 14.06 mm) | 5.08mm MANXXXX ¥XX 2 {4.08 mm)
010" 1015 010" 1015
i) j ” _L NS _I_
z.lw __,1 I_,_ __.I l._.ag‘m L_ 300" _.J L._ 010 K 54mm I.— —-l |-.-—o 5|mm
-S4mm + T62mm—s] 020
-4 +015" +o07 e cixs

C1337

80 A /g I ‘10 " [ 1 "
W22 D uy- 3 []o 1 & 88w
I L/ ik o] L

.738"‘"" u " 200 .738”"*“ u ™ mm _#: N T 73:;" E

(1875 mm) % s 18,78 m) 0 K 118,75 mmy _I[]l T 0eTs
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Fradl -—(9%%!—-‘ L—(o.hb:‘:a;m)—-i
f lg, ' ca19 c%ﬁ‘ h cazn f IQI
Igl ¢ B o U* c I!I
or
ELECTRICAL CONNECTIONS

PIN A B8 c D
No. MANG1A,3610A,71A,81A | MANS2A, 72A, 3620A, 82A MANSG3A, 3630A, 73A,83A | MANS4A, 36404, 74A,84A

1 Cathode A Cathode A Anode C, D Anode F

2 Cathode F Cathode F No pin Anode G

3 Common anode Common anode Anode C, D No pin

4 No pin No pin No pin Common cathode

5 No pin No pin No pin No pin

6 N.C. Cathode D.P. No pin Anode E

7 Cathode E Cathode E Cathode D Anode D

8 Cathode D Cathode D Cathode C Anode C

9 Cathode D.P. N.C. N.C. Anode D.P.

10 Cathode C Cathode C Cathode B No pin

11 Cathode G Cathode G Cathode A No pin

12 No pin No pin No pin Common cathode
13 Cathode B Cathode B No pin Anode B

14 Common anode Common anode Anode A, B Anode A

ELECTRICAL SCHEMATIC

{14

MANS3A, 3630A, 73A, 83A




s MANSOA MAN3GOOA MAN70A MANSOA SERIES

ABSOLUTE MAXIMUM RATINGS

MANS1A MAN71A
MAN52A MANS3A MAN72A MAN73A
MANSG4A MAN74A
Power dissipation @ 25°C ambient . . . 480 mW 300 mW 480 mW 300 mW
Derate linearly from 50°C . ....... -9.6 mW/°C -6.0 mW/°C -6.9 mW/°C -4.29 mW/°C
Storage and operating temperature . . . -40°C to +85°C -40°C to +85°C  -40°C to +85°C -40°C to +85°C
Continuous forward current
Total, v v v it e 160 mA 100 mA 240 mA 160 mA
Persegment . ............... 20 mA 20 mA 30 mA 30 mA
Decimal point. . .. ... ... .00 20 mA 20 mA 30 mA 30 mA
Reverse voltage
Persegment . .. .......cc...- 6.0V 6.0V 6.0V 6.0V
Decimal point. . . .. .oovene oo 6.0V 6.0V 60V 6.0V
Solder time @ 260°C (Note 4 and 5) . 5 sec. 5 sec. 5 sec. 5 sec.
YELLOW ORANGE
MANS1A MAN3610A
MANS82A MANS3A MAN3620A MANB3630A
MANS4A MAN3640A
Power dissipation @ 25°C ambient . . . 600 mW 3756 mW 600 mW 375 mW
Derate linearly from 25°C. .. .... .. -10.3 mW/°C -6.43 mW/°C -8.6 mW/°C -5.36 mW/°C
Storage and operating temperature . . . -40°C to +85°C  -40°Cto +85°C -40°C to +85°C  -40°C to +85°C
Continuous forward current
Total. . ..... e 200 mA 125 mA 240 mA 150 mA |
Persegment .. ........c.cco. 256 mA 25 mA 30 mA 30 mA
Decimal point. .. ............ 25 mA 25 mA 30 mA 30 mA
Reverse voltage
Persegment . .. .......«..... 6.0V 60V 6.0V 6.0V
Decimal point. . . ... cvv v v 60V 60V 6.0V 6.0V
Solder time @ 260°C (Note 4 and 5) . 5 sec. 5 sec. 5 sec. 5 sec.

RECOMMENDED FILTERS
For optimum on and off contrast, one of the follo

FILTER DEVICE TYPE

DEVICE TYPE

MAN51A MAN71A
::I?:Zgﬁ\ Panelgraphic Green 438 nﬁz;gﬁ
MANS54A MAN74A
MAN3610A MANBIA
MAN3620A Panelgraphic Scarlet 65 MANS82A
MAN3630A Homalite 100-1670 MANS3A
MAN3640A MANS84A

wing filters or equivalents should be used over the display:

FILTER

Panelgraphic Red 60
Homalite 100-1605

Panelgraphic Yellow 25 or Amber 23
Homalite 100-1720 or 100-1726-

TYPICAL THERMAL CHARACTERISTICS

GREEN/YELLOW

Thermal resistance junction to free air ®;
Wavelength temperature coefficient (case temp). . o e
Forward voltage temperature coefficient
RED/ORANGE

Thermal resistance junction to free air ®,4
Wavelength temperature coefficient (case temp)
Forward voltage temperature coefficient

160°C/W
..1.0R/c
~-1.5mVv/°C

NOTES:

1. The digit average Luminous Inte
by the total number of segments
1V-D). Intensity will not vary more than

2. The curve in Fig. 3, 6, 9, and 12 is norma

over the operating temperature range.

. The decimal point is designed to have

of the decimal point is .3 times the

the area of the average segment.

Leads of the device immersed to 1/16-inches

For flux removal, Freon TF, Freon TE, Isoprop

All displays are categorized for fuminous in tensi

to the part number.

nsity is obtained by summing the Lumino
as measured with a Photo Research Corp. “SPECTRA

+33.3% between all segments within a digit.
lized to the brightness at 25°C to indicate the relative luminous intensity

the same surface brightness as the segments;
luminous intensity of the segments, since the area o

us Intensity of each segment and dividing
“ Microcandela Meter {Model

therefore, the luminous intensity
f the decimal point is .3 times

from the body. Maximum device surface temperature is 140°C.

onal or water may be used up to their boiling points.
ty. The intensity category is marked on each part as a suffix letter




GENERAL INSTRUMENT
Optoelectrorics

FEATURES

Common anode or common cathode models
Red, yellow, green and orange

Fast switching—excellent for multiplexing

Low power consumption

Bold solid segments that are highly legible

Solid state reliability—long operation life

Impact resistant plastic construction

Directly compatible with integrated circuits

High brightness with high contrast

Categorized for luminous intensity (see note 6)
Standard 14 pin dual in-line package configuration
Wide angle viewing . . . 150°

Package size and lead configuration is the same as
MANS50A/3600A/70A/80A Series

For industrial and consumer applications such as:

s Digital readout displays
= |nstrument panels

= Point of sale equipment
»

-

a

Calculators
Digital clocks
High ambient light conditions

MAN4500 SERIES
MAN4600 SERIES
MAN4700 SERIES
MAN4800 SERIES

0.400-INCH SEVEN SEGMENT DISPLAY

DESCRIPTION

The MAN4500, MAN4600, MAN4700 and MAN4800
Series provides superior brightness in a choice of color
LED displays. Standard units are available in red, green,
orange and yellow, with common anode right hand
decimal, common cathode right hand decimal, and
universal (CA or CC) overflow (1) with right hand
decimal. They can be mounted in arrays with 0.400-
inch {10.16 mm) center to center spacing. The green
and yellow units are standard with a high minimum
brightness and high ambient light package design.

MODEL NUMBERS

PACKAGE PIN-OUT

PART NO. COLOR DESCRIPTION DRAWING SPECIFICATION

MAN4505 Green Universal (CA or CD) Overflow +1, Rt. Hand Dec.
MAN4510 Green Common Anode; Right Hand Decimal

MAN4540 Green Common Cathode; Right Hand Decimal
MAN4605 Orange Universal (CA or CD) Overflow 1, Rt. Hand Dec.
MAN4610 Orange Common Anode; Right Hand Decimal

MAN4630 Orange Common Anode; Overflow +1, Rt. Hand Dec.
MAN4640 Orange Common Cathode; Right Hand Decimal
MAN4705 Red Universal (CA or CD) Overflow +1, Rt. Hand Dec.
MAN4710 Red Common Anode; Right Hand Decimal

MAN4740 Red Common Cathode; Right Hand Decimal
MAN4805 Yellow Universal (CA or CD) Overflow 1, Rt. Hand Dec.
MAN4810 Yellow Common Anode; Right Hand Decimal

MAN4840 Yellow Common Cathode; Right Hand Decimal
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1oMAN4500 MAN4600 MAN4700 MAN48B0O SERIES

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)
MIN. TYP. MAX. UNITS TEST CONDITIONS
Luminous intensity, Digit Average (See Note 1) 320 ucd Ig=10mA
Decimal point (See Note 3) 150 pcd Ig=10mA
Segment “‘C" or ‘D" of MANA4505 150 nm
g Peak emission wavelength 565
9 Forward voitage
S Segment 25 3.0 v lg =20 mA
- Decimal point 25 3.0 v lg =20 mA
g Dynamic resistance .
n Segment 17 Q lg=20mA
3 Decimal point 17 Q IF =20 mA
3 Capacitance
< Segment 35 pF V=0
= Decimal point 35 pF V=0
Reverse current .
Segment 100 nA Vg =50V
Decimal point 100 BA Vg=50V
Luminous intensity, Digit Average (See Note 1) 610 ucd lg =10 mA
[} Decimal point (See Note 3) 250 ucd tg =10 mA
§ Segment 'C” or ‘D"’ of MAN4630 or 4605 250 ucd lg =10 mA
- Peak emission wavelength 630 nm
=] Forward voltage
© Segment 2.2 25 v Ig =20 mA
g Decimal point 2.2 25 \" lg =20 mA
e Dynamic resistance
e Segment 26 Q Ig =20 mA
5 Decimal point 26 Q Ig =20mA
] Capacitance
g Segment 35 pF v=0
E Decimal point 35 pF V=0
= Reverse current
Segment 100 A VR=50V
Decimal point 100 BA Vp=50V
Luminous intensity, Digit Average (See Note 1) 200 ucd Ig =10 mA
Decimal point {See Note 3) 85 ucd Ig =10 mA
Segment “'C" or ‘D" of MAN4705 85 nm
9 Peak emission wavelength 660
s Forward voltage
3 Segment 1.6 20 Vv Ig=20mA
- Decimal point 1.6 20 \ Ig=20mA
[ Dynamic resistance
g Segment 2 Q lpk = 100 mA
1S Decimal point 2 Q lpg = 100 mA
§ Capacitance
a Segment 35 80 V=0
= Decimal point 35 80 V=0
Reverse current
Segment 100 LA V=60V
Decimal point 100 uA V=50V
Luminous intensity, Digit Average (See Note 1) 510 ucd Ig =10 mA
Decimal point (See Note 3) 250 ucd g =10 mA
. Segment “‘C"* or “D'’ of MAN4805 250 nm
3 Peak emission wavelength 585
< Forward voitage
° Segment 25 3.0 v lg =20 mA
® Decimal point 25 3.0 Y Ig = 20 mA
4 Dynamic resistance
8 Segment 26 Q Ig =20 mA
2 Decimal point 26 2 Ig =20 mA
2 Capacitance
g Segment 35 pF V=0
z Decimal point 35 pF v=0
Reverse current
Segment 100 uA VR=50V
Decimal point 100 RA VR=50V

*The MAN4630 should be replaced by the MAN4605 for new design-ins.




T LEADS ARE TIN/LEAD

SOLDER DIPPED
e 75mm) 400"

010" (10.16mm) 010" ” (ld.‘l?r;\'m) TOLERANCE: 015" { 381mm)
B! —r
N LIN o
(;m,:,”‘_r c1as7 el i
_l. (5 O:Irami
010" *
10.25mm) —f (41')3\”‘)
-.000" 050" 2
N ~ = o DR o
015" YXX = DATE CODE
(2 5‘mm) (0 51mm) Z = LIGHT INTENSITY
010~ ’ CAT. NO.
PIN CONNECTIONS
ELECTRICAL CONNECTIONS
PIN A B [+ D
NO MAN4510/4610/4710/4810 MAN4630* MAN4540/4640/4740/4840 | MAN4505/4605/4705/4805
1 Cathode A Anode C, D Anode F Anode D1
2 Cathode F No Pin Anode G No Pin
3 Common Anode Anode C, D No Pin Cathode D1
4 No Pin No Pin Common Cathode Cathode C
5 No Pin No Pin No Pin Cathode D2
6 NC NC Anode E Anode D2
7 Cathode E Cathode D Anode D Anode C
8 Cathode D Cathode C Anode C Anode DP
9 Cathode DP Cathode DP Anode DP No Pin
10 Cathode C Cathode B No Pin Cathode DP
1 Cathode G Cathode A NC Cathode B
12 No Pin No Pin Common Cathode Cathode A
13 Cathode B No Pin Anode B Anode A
14 Common Anode Anode A, B, & DP Anode A Anode B
ELECTRICAL SCHEMATIC
3 " ’ 4
o1 1% MAN4505/4605 D A MAN4630
4705/4805
3 8 12 "
C
" SF
5 ¢ oP 10 o) 8 oF
02
10
6| 9
8
C1456 [AF313

e *The MAN4630 will be available on an order only basis beginning 6/30/79. New designs should use the MAN4605 instead.




TYPICAL CURVES
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MAN4500 SERIES

£g88

\ FREQUENCY =

= 200 pps
< 200 L
E
I
R AN
: 2 10 AN
: < 80 N
g s0
S
\\
20
10
1 2 3 s8 10 20 30 5080100
DUTY CYCLE - % ci12e

Fig. 13. Max Peak Current vs.

Duty Cycle

1000
MAN4600 SER)
800 ERIES
. 500
\ FREQUENCY = 200
< 200 ud
13
;
.
= 100 Y
% w o8
50 BN
¥ \\
20
10
1 2 3 5 8 10 20 30 S080100
DUTY CYCLE - % c1221
Fig. 15. Max Peak Current vs.
Duty Cycle
5 1000 MAN4700SERIES | | |
800
oo T T 117
N FREQUENCY ~ 200 pps
200 \‘
H N
. N
2100 ‘\
% 80 N
& 50 N
20
! 10
1 2 3 5810 20 30 5080100
DUTY CYCLE - % c1223

Fig. 17. Max Peak Current vs.

Duty Cycle
1000
800 T
" |
N t
Em FREQUENC PPS
'
ML \\
< 80
50
* N
N
N
20
10
1 2 3 5 8 10 20 30 5080100
DUTY CYCLE - % C1225

Fig. 19. Max Peak Current vs.

Duty Cycle

RELATIVE INTENSITY

RELATIVE INTENSITY

RELATIVE INTENSITY

RELATIVE INTENSITY

MANA500 SERIES

n

10 20 40 oC
DUTY CYCLE - %
V¢ PER SEG 10 mA AVERAGE €1220
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"“MAN4500 MAN4G0OO MAN4700 MAN4800 SERIES

ABSOLUTE MAXIMUM RATINGS  manasos e o MAN4705 a0
Power dissipation @ 26°C ambient . . . 360 mW 480 mW 360 mW, 480 mWo
Derate linearly from50°C. .. ...... -7.2 mW/°C -9.6 mW/°C -5.2 mw/°C -6.9 mW/°C
Storage and operating temperature . . . -40°C to +85°C -40°Cto +86°C -40°Cto +85°C -40°Cto +85°C
Continuous forward current
Total. . oo 120 mA 160 mA 180 mA 240 mA
Persegment .. ..........oo-- 20 mA 20 mA 30 mA 30 mA
Decimalpoint. .. .........n.. 20 mA 20 mA 30 mA 30 mA
Reverse voltage
Persegment . ........c..00c0- 6.0V 6.0V 6.0V 60V
Decimal point. . . .o voven s 60V 6.0V 6.0V 6.0V
Solder time @ 260°C (Note 4 and 5) 5 sec. 5 sec. 5 sec. 6 sec.
MAN4810 MAN4605 MAN4610
MAN4805 MAN4840 MAN4630 MAN4640
Power dissipation @ 25°C ambient . . . 450 mW 600 mW 450 mW 600 mWo
Derate linearly from 25°C. ... ... .. -7.7 mW/°C -10.3 mW/°C -6.4 mW/°C -8.6 mW/°C
Storage and operating temperature . . . —40” to +86°C -40°Cto+85°C -40°to+85°C  -40" to+85°C
Continuous forward current :
Total. . ............ e 150 mA 200 mA 180 mA 240 mA
Persegment .. .........cuv.- 25 mA 25 mA 30 mA 30 mA
Decimal point. . . ... ..o v v enn 25 mA 25 mA 30 mA 30 mA
Reverse voltage
Persegment .. .............. 60V 6.0V 6.0V 6.0V
Decimalpoint. . ... ..ovvvunnn 6.0V 6.0V 60V 6.0V
Solder time @ 260°C (Note 4 and 5) 5 sec. 5 sec. 5 sec. 5 sec.

RECOMMENDED FILTERS

For optimum on and

DEVICE TYPE FILTER DEVICE TYPE
MANA4505 MAN4705
MAN4510 Panelgraphic Green 48 MAN4710
MAN4540 MAN4740
MAN4605 MAN4805
MAN4610 Panelgraphic Scarlet 65 MANA4810
MAN4630 Homalite 100-1670 MAN4840
MAN4640

NOTE: When using the grey face MAN4500 or MAN4800 se
to achieve a greater contrast. The following or equ ival

FILTER

Panelgraphic Red 60
Homalite 100-1605

off contrast, one of the following filters or equivalents should be used over the display:

Panelgraphic Yellow 25 or Amber 23
Homalite 100-1720 or 100-1726

ries in situations of high ambient light, a neutral density filter can be used
lent can be used: Panelgraphic Grey 10.

TYPICAL THERMAL CHARACTERISTICS

GREEN/YELLOW

Thermal resistance junction to free air ®,5 . .. 160°C/°W
Wavelength temperature coefficient (case temp) 1.0 A/OC
Forward voltage temperature coefficient . . . -1.5mv/ C

RED/ORANGE

Thermal resistance junction to free air @,
Wavelength temperature coefficient (case temp o
Forward voltage temperature coefficient . . . -20mv/C

NOTES

1. The digit average Luminous Intensity is obtained by summing the Lumino
by the total number of segments as measured with a Photo Research Corp.

IV-D). Intensity will not vary more than *33.3% between all segments within a digit.

2. The curve in Fig. 3, 6, 9, and 12 is normalized to the brightn

operating temperature range.
3. The decimal point is designed

of the decimal point is .3 times the luminous intensity of the segments, since

times the area of the average segment.
4. Leads of the device immersed to 1/16-inches from
5. For flux removal, Freon TF, Freon TE, Isoproponal
6. All displays are categorized for luminous intensity. Th
to the part number.

us Intensity of each segment and dividing
“SPECTRA” Microcandela Meter (Model

ess at 25°C to indicate the relative efficiency over the

to have the same surface brightness as the segments; therefore, the luminous intensity

the area of the decimal point is .3

the body. Maximum device surface temperature is 140°C.
or water, may be used up to their boiling points.
e intensity category is marked on each part as a suffex letter

... 160°C/W
y1.0 A/°C



GENERAL INSTRUMENT MANGGOO SERIES

0.560" ORANGE
HIGH PERFORMANCE DISPLAY

Optoelectronics

DESCRIPTION
The MAN6600 Series is a family of large digits which includes double and single digits. The series features the sculptured
font which minimizes ‘‘gappiness’ at the segment intersections. Available models include two-digit, one and one-half
digits with polarity sign, and single digits. Ail models have right hand decimal point and are available in common anode
or common cathode configuration.

FEATURES

High performance nitrogen-doped GaAsP on GaP
Large, easy to read, digits

Common anode or common cathode models
Fast switching—excellent for multiplexing

Low power consumption

Bold solid segments that are highly legibte

Solid state reliability—long operation life

Rugged plastic construction

Directly compatible with integrated circuits

High brightness with high contrast

Categorized for luminous intensity (see note 6)
Wide angle viewing . . . 150°

Low forward voltage

Two-digit package simplifies alignment & assembly

For industrial and consumer applications such as:
» Digital readout displays

= Instrument panels

s Point-of-sale equipment

= Digital clocks

= TV and radios

MODEL NUMBERS

PACKAGE PIN-OUT
PART NO. COLOR DESCRIPTION DRAWING SPECIFICATION
MAN6610 Orange 2 Digit; Common Anode; Rt. Hand Decimal A
MAN6630 Orange 1% Digit; Common Anode; Overflow +1.8. Rt. Hand Decimal B
MAN6640 Orange - 2 Digit; Common Cathode; Rt. Hand Decimal A
MAN6650 Orange 1% Digit; Common Cathode; Overflow +1.8. Rt. Hand Decimal B
MAN6660 Orange  Single Digit; Common Anode; Rt. Hand Decimal C
MAN6680 Orange  Single Digit; Common Cathode; Rt. Hand Decimal o}

FILTER RECOMMENDATIONS

For optimum on and off contrast, one of the following filters or equivalents should be used over the display:

MANG6600 Series Panelgraphic Scarlet 65
Homalite 100-1670




1s MANG600 SERIES

PACKAGE DIMENSIONS

A

PART
IDENTIFICATION —p=| PART NO.

(NOTE SQUARE
BASE ON
LEAD}
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I
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of the singie digit.

NOTE: When placing double digits and single digits together
on a board, allowance should be made for . 150" spacing
between the end leads of the double digit and the end leads

PIN CONNECTIONS

PIN
NO.

ELECTRICAL CONNECTIONS

A MAN6610

B MANG630

C MANG6640

D MANG6650

E MANG660

F MANG6680

E cathode (No. 1)

D cathode (No. 1)
C cathode (No. 1)
DP cathode (No. 1)
E cathode (No. 2)

D cathode (No. 2)

G cathode (No. 2)
C cathode (No. 2)
DP cathode (No. 2)
B cathode (No. 2)

A cathode (No. 2)
F cathode (No. 2)

Digit No. 2 anode

Digit No. 1 anode
B cathode {No. 1)

A cathode (No. 1)
G cathode (No. 1)
F cathode (No. 1)

C cathode (No. 1)
D cathode (No. 1)
Bcathode (No. 1)
DP cathode (No. 1)
E cathode (No. 2)
D cathode (No. 2)
G cathode (No. 2)
C cathode (No. 2)
DP cathode (No. 2)
B cathode (No. 2)-
A cathode (No. 2)
F cathode (No. 2)
Digit No. 2anode
Digit No. 1 anode
A cathode (No. 1)
No connection
No connection
No connection

E anode (No. 1)
D anode (No. 1)
C anode (No. 1)
DP anode (No. 1)
E anode (No. 2)
D anode (No. 2)
G anode (No. 2)
C anode (No. 2)
DP anode (No. 2)
B anode (No. 2)
A anode (No. 2)
F anode (No. 2)
Digit No. 2 cathode
Digit No. 1 cathode
Banode (No. 1)
A anode (No. 1)
G anode (No. 1)
F anode (No. 1)

Canode (No. 1)
D anode (No. 1)
B anode (No. 1)
DP anode (No. 1)
E anode (No. 2)
D anode (No. 2)
G anode {No. 2)
C anode (No. 2)
DP anode (No. 2)
B anode (No. 2)
A anode (No. 2)
F anode (No. 2)
Digit No. 2 cathode
Digit No. 1 cathode
A anode (No. 1)
No connection
No connection
No connection

E cathode

D cathode
Cormmon anode

C cathode

DP cathode

B cathode

A cathode
Common anode
F cathode

G cathode

E anode

D anode
Common cathode
C anode
DP anode

B anode

A anode
Common cathode
F anode

G anode




ABSOLUTE MAXIMUM RATINGS

MANG6610 MANG6630 MANGB660
MANG640 MANG6650 MANG680
Power dissipation @ 25°C ambient . . . 1200 mW 1050 mwW 600 mwW
Derate linearly from 50°C -17.1 mW/°C -15.0 mW/°C -8.6 mwW/°C
Storage and operating temperature . . . -40°C to +85°C -40°C to +85°C -40°C to +85°C
Continuous forward current
480 mA 420 mA 240 mA
30 mA 30 mA 30 mA
Decimal point. . . . 30 mA 30 mA 30 mA
Reverse voltage
Per segment 60V 6.0V 60V
60V 6.0V 60V
5 sec. 5 sec. 5 sec.

ELECTRICAL-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

TEST
MIN. TYP. MAX. UNITS CONDITIONS
Luminous Intensity, Digit Average

(see Note 1) 510
Decimal point (see Note 5) 200
Segment C or D of “+" (6630/6650) 200
Peak emission wavelength
Spectral line half width
Forward voltage
Segment . =20 mA
Decimal point : lg =20 mA
Dynamic resistance
Segment Ig =20 mA
Decimal point Ig =20 mA
Capacitance
Segment V=0
Decimal point V=0
Reverse current
Segment Vg =3.0V
Decimal point Vp=3.0V
Ratio I, lg =10 mA

pecd 10 mA
Mcd 10 mA
Med 10 mA

TYPICAL THERMAL CHARACTERISTICS
Thermal resistance junction to free air O,a

Wavelength temperature coefficient (case temp.)
Forward voltage temperature coefficient

...................................... 160°C/w
......................................... 1.0A/C

NOTES

1. The digit average Luminous Intensity is obtained by ing the Lumii Intensity of each segment and dividing
by .the total number of segments. As measured with a Photo Research Corp. “SPECTRA” Microcandels Meter
(Madel 1V-D). Intensity will not vary more than +33.3% between all segments within a digit.

. The curve in Fig. 3 is normalized to the brightness at 25°C to indicate the relstive efficiency over the operating
temperature range.

. Leads immerssd to 1/16." from the body of the device. Maximum unit surface temperature is 140°C.
f. For flux removal, use Freon TF, Freon TE, Isoproponal, or water up to their boiling points.
. Intensity adjusted for smailer areas ot the “+* and decimal points.

. All displays are categorized for luminous intensity. The intensity category is marked on each part as a suffix letter
to the part number.




""*MANG6600 SERIES

TYPICAL CURVES
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GENERAL INSTRUMENT
Optoelectronics

FEATURES

High performance GaAsP

Large, easy to read digits

Common anode or common cathode models
Also available in orange (MANG600 Series)
Fast switching—excellent for multiplexing
Low power consumption

Bold solid segments that are highly legible
Solid state reliability—long operation life
Rugged plastic construction

Directly compatible with integrated circuits
High brightness with high contrast
Categorized for luminous intensity

(see note 7)

Wide angle viewing . . . 150°

Standard double-dip lead configuration
Low forward voltage

Two-digit package simplifies alignment

& assembly

For industrial and consumer applications such as:

Digital readout displays
Instrument panels
Point-of-sale equipment
Digital clocks

TV and radios

119

MANG700 SERIES

0.560” RED
HIGH PERFORMANCE DISPLAY

DESCRIPTION

The MANG700 Series is a family of large digits which includes
double and single digits. The series features the sculptured
font which minimizes *‘gappiness’ at the segment intersec-
tions. Available models include two-digit, one and one-half
dlgns with polarity sign, and single digits. All models have
right hand decimal point and are available in common anode
or common cathode configuration.

MODEL NUMBERS

PACKAGE PIN-OUT
PART NO. COLOR DESCRIPTION . DRAWING  SPECIFICATION
MAN6710 Red 2 Digit; Common Anode; Rt. Hand Decimal A A
MANG6730 Red 1% Digit; Common Anode; Overfiow 1.8 Rt. Hand Decnmal B B
MANG740 Red 2 Digit; Common Cathode; Rt. Hand Decimal A C
MANG6750 Red 1% Digit; Common Cathode; Overflow 1.8 Rt. Hand Decumal 8 D
MAN6760 Red Single Digit; Common Anode; Rt. Hand Decimal \, Cc E
MANG6780 Red Single Digit; Common Cathode; Rt. Hand Decimal ' (o4 F

FILTER RECOMMENDATIONS

For optimum on and off contrast, one of the following filters or equivalents should be used over the display:

MANGB700 Series

Panelgraphic Red 60
Homalite 100 - 1605
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PIN =1 . 5‘402;;” L. ’E E',n mm) L _ L_‘o"r'
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PIN CONNECTIONS
PIN ELECTRICAL CONNECTIONS'
NO™ A mAN6710 B_MAN6730 C_MAN6740 D MAN6750 E_MAN6760 F_MANG6780
1 | Ecathode (No.1) | Ccathode (No.1) E anode (No. 1) C anode (No. 1) E cathode E anode
2 | Dcathode (No.1) | Dcathode (No. 1) D anode (No. 1) D anode (No. 1) D cathode D anode
3 | Ccathode (No. 1) | Bcathode (No. 1) C anode (No. 1) B anode (No. 1) Cormmon anode | Common cathode
4 |DP cathode (No. 1) | DP cathode (No. 1) DP anode (No.1) | DPanode (No. 1) C cathode C anode
5 | E cathode (No.2) | E cathode (No. 2) E anode (No. 2) E anode (No. 2) |DPcathode DP anode
6 | Dcathode (No.2) | D cathode (No. 2) D anode (No. 2) D anode (No. 2) B cathode B anode
7 | G cathode (No.2) | Gcathode (No. 2) G anode (No. 2) G anode (No. 2) A cathode A anode
8 | Ccathode (No. 2) | Ccathode (No.2) C anode (No. 2) C anode (No. 2) Commonanode | Common cathode
9 | DP cathode (No. 2)| DP cathode (No. 2) DP anode (No.2) | DPanode (No. 2) | Fcathode F anode
10 | Bcathode (No. 2) | Bcathode (No. 2) Banode (No. 2) B anode (No. 2) G cathode G anode
11 | Acathode (No. 2) | Acathode (No. 2) A anode (No. 2) A anode (No. 2)
12| Fcathode (No.2) | F cathode (No. 2) F anode (No. 2) F anode (No. 2)
13 | Digit No.2anode | DigitNo.2anode Digit No. 2 cathode | Digit No. 2 cathode
14 | Digit No. 1 anode | DigitNo. 1 anode Digit No. 1 cathode|Digit No. 1 cathode
15 | Bcathode (No.1) | Acathode (No.1) Banode (No. 1) A anode (No. 1)
16 | Acathode (No. 1) No connection A anode (No. 1) No connection
17 | G cathode (No. 1) No connection G anode (No. 1) No connection
18 | F cathode (No. 1) No connection F anode (No. 1) No connection




MANG700 SERIES'”

ABSOLUTE MAXIMUM RATINGS

MANG6710 MANG6730 MAN6760
MANé700 MANG740 MANG6750 MANG6780
. Power dissipation @ 25°C ambient . . . 960 mW 840 mw 480 mW
Derate linearly from 50°C. .. .". . ... -13.7 mW/°C -12.0 mW/°C -6.9 mW/°C
Storage and operating temperature . . . -40°C.to +85°C -40°C to +85°C -40°C to +85°C
Continuous forward current \
Total. .................... 480 mA 420 mA 240 mA
Per segment . ......... e 30 mA 30 mA 30 mA
Decimal point. . ....... e 30 mA 30 mA 30 mA
Reverse voltage
Persegment . ............... 6.0V 6.0V 6.0V
Decimal point. . ... ......... . 6.0V 6.0V 60V
Solder time @ 260°C (Note 4 and 5) 5 sec. ) 5 sec. 5 sec.

ELECTRlCAL-OPT'CAL CHARACTERISTlCS (25°C Free Air Temperature Unless Otherwise Specified)

TEST
MIN. TYP. MAX. UNITS CONDITIONS
Luminous intensity, Digit Average 125 ucd I =10 mA
(see Note 1)
Decimal point (see Note 5} 55 ucd Ig=10mA
Segment C or D of “*+" (6730/6750) (note 5) 35 ucd Ig =10 mA
Peak emission wavelength 650 nm
Spectral line half width 20 nm
Forward voltage
Segment 2.0 \ lg=20mA
Decimal point 20 Vv Ig =20 mA
Dynamic resistance
Segment 2 Q 1pk = 100 mA
Decimal point 2 Q 1PK = 100 mA
Capacitance
Segment 35 pF V=0
Decimal point . 35 pF V=0
Reverse current
Segment 100 BA VR=50V
Decimal point 100 MA VR =50V
Segment C or D of “+" (6730/6750) 100 HA VR=5.0V
TYPICAL THERMAL CHARACTERISTICS
Thermal resistance junction to free air @,a . . . .. ... ... 160°C/W
Wavelength temperature coefficient {case temp.) . . . . ... ... .. ........ .. B 3.0A/C
Forward voltage temperature coefficient

.............................................. —-20mv/°C

NOTES

1. The digit average Luminous Intensity is obtained by summing the Luminous Intensity of each segment and dividing
the total number of segments as measured with a Photo Research Corp. “SPECTRA” Microcandela Meter (Mode/
1V-D). Intensity will not vary more than +33.3% between all segments within a digit.

. The curve in Fig. 3 is normalized to the brightness at 25°C to indicate the relative efficiency over the operating

temperature range.

Leads immersed to 1/16” from the body of the device. Maximum unit surface temperature is 140°C.

For flux removal, use Freon TF, Freon TE, Isoproponal, or water up to their boiling points.

Intensity adjusted for smaller areas of the “+" and decimal points.

. Pins 3 and 8 on MAN6760 and MAN6780 are redundant anodes or cathodes.

All displays are categorized for luminous intensity. The in tensity category is marked on each part as a suffix letter

to the part number,

NOORAL N
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Fig. 1. Forward Current vs. Fig. 2. Luminous Intensity vs. Fig. 3. Luminous Intensity vs.
Forward Voltage Forward Current Temperature (See Note 2)
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Fig. 4. Max Peak Current vs. Fig. 5. Luminous Intensity vs.
Duty Cycle Duty Cycle
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GENERAL INSTRUMENT MANBGOO SEHIES

Optoelectronics 0.800" HIGH EFFICIENCY RED JORANGE
HIGH PERFORMANC

DISPLA

FEATURES

High performance nitrogen-doped GaAsP on GaP

Large, easy to read, digits

Common anode or common cathode modelis

Fast switching—excellent for multiplexing

Low power consumption

Bold solid segments that are highly legibie

Solid state reliability—long operation life

Rugged plastic construction

Directly compatible with integrated circuits

High brightness with high contrast

Categorized for luminous intensity (see note 6)

Wide angle viewing . . . 150°

Low forward voltage

Gray face for use in high ambient light conditions DESCRIPTION

For industrial and consumer applications such as: The MANBE0O Series is a family of large digits 0.8
inches in height. This series combines high brightness
large size and good aesthetics and is designed to be
used where accurate readable displays need to be
viewed over a distance. All models use right hand deci-
mal points.

= Digital readout displays
= |nstrument panels

= Point-of-sale equipment
= Digital clocks

= TV and radios

MODEL NUMBERS

PACKAGE PIN-OUT
PART NO. COLOR DESCRIPTION DRAWING SPECIFICATION

MANB8610 Hi-Efficiency Red Common Anode, Right Hand B A
(Orange) Decimal Pt.

MAN8630 Hi-Efficiency Red Common Anode, * 1 Overflow, B
(Orange) Right Hand Decimal Pt.

MAN8640 Hi-Efficiency Red Common Cathode, Right Hand Cc
(Orange) Decimal Pt.

MANB8650 Hi-Efficiency Red Common Cathode, = 1 Overflow, D
{Orange) Right Hand Decimal Pt.

FILTER RECOMMENDATIONS

For optimum on and off contrast, one of the fol- In situations of high ambient light, contrast with
lowing filters should be used over the display: the gray face can be enhanced by using a neutral
PANELGRAPHIC SCARLET 65 density filter. The following or an equivalent can

HOMALITE 100-1670 be used:
PANELGRAPHIC GREY NO. 10
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#MAN8600 SERIES

PACKAGE DIMENSIONS

735"
(18.67 mm) _,%
010"

A
H 0
E ]
G
O

1O A Or—nt—+
| = \
985" 800" %{; B 985" .800" E c
(25.02 mm) > 20,32 mm) o2 (25.02 mm) 3 |fz032mm
+.010” O [] —— Qe +,010” H | — Qpr
D
z H 5]
——UOl
L
.100" DIA 100" DIA
(2.54 mm} (2.54 mm}
457" fe—g° &
{1161 mm) {11.61 mm)
o 1 INTENSITY e i TENSIY
+110" DATE CO\DE CA\'EGOHY +.110" DATE CO\DE CA'I\'EGOHY
050" \ L
1.27 mm|
_ 1 MAN8BXX MANBBXX o
" ) o 180"
nsg[? g".,'“] _F ; (4.&5&9» :.;” ; “fgg"“
oo T (zvgﬂ;;ﬁ "(_s‘i’,ﬁ"m,*“* B 010" (2,'5::?&;7‘ Sy
{254 mm] TvYP 004" TYP 004
i“?.%ii 00" 1369 -'oou: o 1370
' A ¢ B
PIN CONNECTIONS
ELECTRICAL CONNECTIONS
A B [ D
PIN # MANS8610 MAN8630 MAN8640 MANB8650
1 No Connection No Connection No Connection No Connection
2 A Cathode No Connection A Anode No Connection
3 F Cathode No Connection F Anode No Connection
4 Common Anode Common Anode Common Cathode Common Cathode
5 E Cathode C Cathode E Anode C Anode
6 — _ — -
7 E Cathode C Cathode E Anode C Anode
8 — _ - -
9 D Cathode D2 Cathode Common Cathode Common Cathode
10 DP Cathode DP Cathode DP Anode DP Anode
1" D Cathode D1 Cathode D Anode D2 Anode
12 Common Anode Common Anode Common Cathode Common Cathode
13 C Cathode 8 Cathode C Anode B Anode
14 G Cathode D2 Cathode G Anode D1 Anode
15 B Cathode A Cathode B Anode A Anode
16 - - - —
17 Common Anode Common Anode Common Cathode Common Cathode
18 — - — —




TYPICAL CURVES
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(see Note 2)
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M AN8600 SERIES

_ ABSOLUTE MAXIMUM RATINGS
. MANB8600 MANS610 MAN8630
5 MAN8640 MAN8650
. Power dissipation @ 256°C ambient . .. ........ 600 mW 450 mW
- Derate linearly from50°C. .. .. ... ... -8.6 mW/°C -6.4 mW/°C
_ - Storage and operating temperature . .. ... ... .. -40°C to +85°C -40°C to +85°C
. Continuous forward current
Total, o v v ot e e s 240 mA 180 mA
Persegment . . ... .....c.oooouuenenennn 30 mA 30 mA
Decimal point. . . .. ..o it 30 mA 30 mA
- Reverse voltage
Persegment . .. ...viiie e 6.0V 6.0V
Decimal point. . . ... ..o 60V 60V
Solder time @ 260°C (Note 4 and 5). . . ... .. 5 sec. 5 sec.

ELECTRICAL-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

. TEST
MIN. TYP. MAX. UNITS CONDITIONS
_ Luminaus Intensity, Digit Average
{see Note 1) 600 1000 ucd lg =10mA
Decimal point (see Note 5) 240 400 ped lg =10 mA
. Segment Cor D of "+ (8630/8650) 240 400 ped Ig =10 mA
.. Peak emission wavelength 630
- Spectral line half width 40
- Forward voltage
Segment 25 \ Ig =20 mA
e Decimal point 2.5 Vv Ig =20 mA
~ Dynamic resistance
. Segment 26 Q Ig =20 mA
~ Decimal point 26 Q Ig =20 mA
- Capacitance
Segment 35 pF V=0
; Decimal point 35 pF V=0
. Reverse current
'~ Segment 100 MA Vg =30V
. Decimal point 100 MA Vg =30V
- Ratio I_ 211 - Ig =10 mA
TYPICAL THERMAL CHARACTERISTICS
Thermal resistance JUNCtioN t0 fre air B a . . v oo v oo v v i oo 160°C/W
- Wavelength temperature coefficient (Case temMP.) . . o . vt o 1.0A/C
-20mv/°C

Forward voltage temperature coefficient . ... ... ... .oveh i

- NOTES

1. The digit average Luminous Intensity is obtained by summing the Luminous Intensity of each segment and dividing
by the total number of segments as measured with a Photo Research Corp. “SPECTRA’ Microcandela Meter
(Model 1V-D). Intensity will not vary more than +33.3% between all segments within a digit.

The curve in Fig. 3 is normalized to the brightness at 25°C to indicate the relative efficiency over the operating
temperature range.

Leads immersed to 1/16” from the body of the device. Maximum unit surface temperature is 140°C.

. For flux removal, use Freon TF, Freon TE, Isoproponal, or water up to their boiling points.

. Intensity adjusted for smaller areas of the “+ * and decimal points.

. All displays are categorized for luminous intensity. The intensity category is marked as a suffix letter to the part

number.
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GENERAL INSTRUMENT
Optoelectronics

RED MONOLITHIC LED DISPLAYS

FEATURES/DESCRIPTION

The MMH Series provides a selection of 7 segment,
9 segment, and 16 segment alpha-numeric fonts, with
digit slants from O degrees to 12 degrees, as well as a
bar chip and dot chip. These products offer high per-
formance gallium arsenide phosphide red monolithic
numeric, bar, and dot LED’s and are particularly suited
for watch, clock, toy and game displays. They are
specifically designed for hybrid assembly operations

with automatic die attach and wire bonding operations
in mind.

Monolithic numeric products are available in probed
wafer form or mounted on expandable vinyl mem-
branes for ease of handling and maintenance of dice
adjacency, giving optimum digit-to-digit luminous
intensity matching.

ELECTRICAL/OPTICAL CHARACTERISTICS

DESCRIPTION SYMBOL MIN.

TEST COND

Forward Voitage/Seg. Vg 1.55
Reverse Voltage/Seg. VR 5.0

Ig=10mADC
1R=1004ADC

Luminous Intensity/Seg.
Luminous Intensity/Seg.

Luminous Intensity Ratio
{Segment to Segment)

Luminous Intensity Ratio
(Adjacent Dice)

Luminous Intensity Ratio
(Five Adjacent Dice)

Peak Wave Length

L.
L.l
Ry -1

Ap

67
160*

1E=6mADC
1E=10mADC
Ig=10mADC

1F=10mADC
1E=10mADC

1g=10mADC

AB,F
ABF
AB,CF

A,B,D,F.G

ABEFG

*MMH322 = 250 ucd min.

MECHANICAL CHARACTERISTICS

DIE TYPE FONT

DIE SIZE
(INCHES)

CHARACTER
SIZE (INCHES)

CHARACTER
SLANT

EMITTER
WIDTH (IN)

NOMINAL BONDING
PAD SIZE (IN)

MMHBE2MW 7 seg.
MMH75M 9 seg,
MMH78M 9 seg.
MMH83M 9 seg.
MMH6E6M 16 seg.
MMH8OW 1 seg.
MMH321/2W,V Dot

0.048x0.036
0.106x0.066
0.082x0.052
0.106x0.066
0.107x0.090
0.040x0.010
0.014x0.014

0.042x0.022
0.100x0.060
0.075x0.045
0.100x0.060
0.970x0.073
0.005x0.035
0.010x0.010

12°

0.002 0.004x0.004
0.005 Universal

0.0055

Universal

0.005 Universal

0.003s

0.0065x0.0070

0.005 0.004x0.0040
- 0.003 (DIA)

NOTE: See packaging note 3.

Cathode Metallization
Au Alloy/Au — Thickness

Anode Metallization
Aluminum — Thickness

Anode Bond Strength

(Colon Dot)

Die Thickness — (Monolithic Digit)




MMH SERIES

MECHANICAL CRITERIA — (Origin of X-Y coordinate system is located at the geometric center of
the chip with the coordinate axes parallel to the edges of the chip.)

MMHG2 DIESIZE 048" X 0.026

CHARACTER SIZE 040", Seg. A-Seg. D, ¢-¢
.01956", Seg. B-Seg. F, ¢-¢

CHARACTER SLANT (3

EMITTER WIDTH 0.002"

NOMINAL BONDING PAD SIZE  0.004" X 0.004"

BONDING PAD LOCATIONS
Xa = 0001 = 0.0145"

Xg = 0.007”

Xe = 00027"

Xp

Xg

XE

XG1

st

= -0.0128"

Xpp .4
Xppy= 0.0128”

DIE SIZE
CHARACTER SIZE

CHARACTER SLANT
EMITTER WIDTH
EMITTER LENGTH

NOMINAL BONDING PAD SIZE

BONDING PAD LOCATIONS

Xa, =-00132" £ 0003"  Xg, = -00122" + 0.004"

Xa)= 0012230004 Xgy= 00122"+0004"

Xp?= 00143":0.006" X)*=-00117" + 0.005"

Xg = 00163":0006" X, = 00117": 0.0

Xp, = 00122+ 0003" Ya,= 00382":0.001"
DamEier W imnien
22001537 £ 0006 Yo = -0.0168" £ 0.002" vy

= -0,0278"  0,002"

DIE SIZE
CHARACTER SIZE

CHARACTER SLANT
EMITTER WIDTH
EMITTER LENGTH

0.082" X 0,062"
0.0695", Seg. A-Seg. D,
g50395", Seg. F-Seg. B,

MMH78

030", Seg. A, D, G
0.024", Seg. H, J
NOMINAL BONDING PAD SIZE  Universal Chip

BONDING PAD LOCATIONS

= -0.0276" + 0.001”
= -0.0167" ¢+ 0.001"
= 0.0101" ¢ 0.001"
= -0,0726" + 0.001"

= -0,0099" + 0.001” Yp

Ye

Ye

Yo, oo "
Yol = 0.0725” £ 0.001
M)

Yy

= 00102": 0003" Xy

J X .
Ya = 0.0275" £ 0.001"
Yg = 0.0167" + 0.001"
Yo =-00101" £ 0.001"

= 0,019” +0.001"
=-0.019" 20.001"

g
i

DIE SIZE
CHARACTER SIZE

CHARACTER SLANT
EMITTER WIDTH
EMITTER LENGTH

e e
P

s
%

£8%

NOMINAL BONDING PAD SIZE
BONDING PAD LOCATIONS
=-0.0111" £ 0.003° Xg, = -0.01563" £ 0.003" = -0.0395" + 0.001"

2" 0.0181"" + 0.003"

= 0.0187" + 0.004"

= 0.0142" + 0.004"

Xpy ™ ~0.0181" £ 0.003"
Xp, = 00111 £ 0.003”
=-0,0187" £ 0.004"

= -0,0142" £+ 0.004"

v

Xg)= 001532 0.003" vg; = -0.0395" £ 0.001"
Xpy2 = -0.0097" + 0.006” Yg 2 = -0.0303" + 0.001"
X, = 0.0097" £ 0.005"

1A, 0.0395":0.001"

Ya)= 0.0395" +0.001"

Yg2= 0,0303"+0.001" Yy

Yo =-0.0211"£0001" v, =-0.0303"3% 0.001"




MMH SERIES ™

MMH84* (Preliminary)

DIE SIZE 0.085" X 0.072"

CHARACTER SIZE 0.074”, Seg. A-Seg. D, € €.
’ 0.0646", Seg. F-Seg. B, ¢ .

CHARACTER SLANT 5

EMITTER WIDTH 0.003"

NOMINAL BONDING PAD SIZE  .0085" X .0055"

BONDING PAD LOCATIONS:

Xa1 = -0.0109 XGg2 = 0.0139 Ya1 = 0305 Yg2 = 0.0085
Xa2 = 0.009 Xpo = 0.0027 Ya2 = 0.0305 Yo = 0.0284
Xg~ = 0.0222 Xy = 00027 Yg = 00127 Yy = 00284
Xc = 00194 Xk = 000867 Yo = 00152 Yx = 0.021
Xpi = 0009 XL = 00144 Ypi = 0.0305 YU = 0.0072
Xp2 = 0.0109 XM = 00144 Yp2 = 0.305 Ym = 0.072
- C1361  Xg© = 0.0222 XN = 0.0067 E = 00127 YN = 0.021
XF = 00194 Xpp1 = 0.0089 YE = 00152 Ypp1 = 0.0219
*Available after October 1, 1979. XGt = 00139 Xpp2 = 0.0089 YGg1 = 0.0065 Ypp2 = 0.0219
P
’r— MMHS80 MMH321/2
DIE SIZE 0.040" X 0.010" DIE SIZE 0.014" X 0.014”
CHARACTER SIZE 0.005" X 0.036" CHARACTER SIZE 0.010" X 0.010"
CHARACTER SLANT 0° BONDING PAD SIZE 0.003" (DIA)
P EMITTER WIDTH 0.005"
EMITTER LENGTH 0.035" c1zs2
BONDING PAD SIZE 0.004" X 0.004"
PAD LOCATION 0.000" X 0.000"
(— o
VISUAL CHARACTERISTICS LIMIT NOTE
1. Chips None in active area. 1,J
2. Cracks None in active area. K
3. Missing, extraneous, or Not detectable to the unaided eye under A
occluded emitting area light-up @ Ig=10mADC.
4. Emitter isolation No emitters electrically shorted.
5. P-contact metallization defects No defect producing visual non-uniformity A
in any emitting area detectable by the
unaided eye under light-up @ Ig=10mADC.
6. Bonding pad defects No defect prohibiting normally satisfactory
wire bonding.

NOTE: Supplemental visual characteristic drawings on request.

Expandable Vinyl\Mﬂnhrm
RECOMMENDED SEQUENCE FOR \
REMOVING DICE FROM EXPANDED
MEMBRANE START ERBDRY
In order to optimize digit to digit luminous Apoie it iele i Ne——
intensity match, remove dice from expanded AT T TR T\
vinyl membrane in the sequence relative to T \
wafer orientation on the membrane as shown
in the drawing at right. [ )
N
ll'm% Optoelectronics
Oie Typs
by
onin




“2MMH SERIES

NOTES:

A. The device under test must be die attached and wire bonded to the display substrate of intended ‘
use or on an 8-Pin, TO-5, Au-plated, Kovar header.

B. Luminous intensity will be measured with a Photo-Research Spectra microcandela meter, Model
1VD fitted with a 4° probe.

C. RL/—1 is the ratio of brightest emitter divided by dimmest emitter within a die.

D. R -2 is the ratio of brightest emitter divided by dimmest emitter between packaged horizontally
adjacent dice.

E. RL -3 is the ratio of brightest emitter divided by the dimmest emitter between five packaged

horizontally adjacent dice.

F. All correlation and reject verification must be done by electro-optic means such as monitoring the

photo current from a silicon photodetector (C.1.E. corrected) or photomultiplier positioned such

that the normal axis of the L.E.D. chip and the photodetector are coincident and that they be

separated by at least two inches. The test must be conducted in a zero ambient light environment

with device under test configuration as specified in Note A, above.

G. In order to optimize digit to digit luminous intensity matching die should be removed from the
vinyl film as shown in figure 1.

H. The pull test shall be performed on a gold ball bond formed from 0.001 inch wire.

1. A chip is defined to be any missing material around the edges of the die when viewed from the
emitter side of the die.

J. The active area consists of the areas defined by the emitters and p-contact metallization.

K. A crack is defined to be any mechanical discontinuity of the surface other than etched steps.

PACKAGING/LABELING/SHIPPING CHARACTERISTICS

1) Monolithic Numerics and Colons
Wafers are mounted on 5.75” x 5.75" expandable vinyl membranes. Each wafer is covered by a 0.001" thick mylar
overlay and separated from adjacent wafers by anti-static, non-adhesive spacers. Each mounted wafer is marked with
the following information:

Die Type

Lot Number

Number of Good Dice

Average Luminous Intensity

Control Date
Mounted wafers are packed in secondary cartons which ensure their integrity during shipment. Each secondary carton
is marked with the following information:

Device Type/Part Number Number of Good Dice

Lot Number Date Code

2) Watch Set Colons
Standard packaging for discrete colons is a vial marked with the following information:
Die Type
Lot Number
Number of Good Dice
Luminous Intensity Category

Control Date
Colon dice are not visuatly sorted. The number of good dice supplied in a shipment corresponds to the ratio required for

use with the monolithic digits. Colon dice are luminous intensity categorized for optimum match to the monolithic
digits and are supplied in two standard categories to be used as follows:

3) Package Code Suffix
W = shipped in unscribed wafer form
M = scribed and mounted on expandable vinyl membrane
V = scribed and packaged in vials




G-32

GENERAL INSTRUMENT v'32

Optoelectronics 0_32
GREEN, YELLOW AND ORANGE LED DICE

FEATURES/DESCRIPTION

The G, Y, 0-32 Series is a light emitting diode fabricated from state-of-the-art Nitrogen doped GaAsxP1.x epitaxially

grown on a GaP substrate. The device is a full chip emitter whose luminous performance has been optimized by

using the current best epitaxial growth and die fabrication procedures currently available. The dice are shipped on !
expandable vinyl membranes for ease in handling and for maintenance of die adjacency which provides the user the i
best possible die-to-die hue and luminous intensity matching.

ELECTRICAL/OPTICAL CHARACTERIZATION {See Notes)
PARAMETER PRODUCT MIN Max UNITS

G-32 | Volts
Forward Voltage @ I = 20mA Y-32 2

0-32 .

G-32 Volts
Reverse Voltage @ I = 100uA Y-32

0-32

G-32 ucd
Luminous Intensity at I = 20mA (uniensed) Y-32

0-32

G-32 Angstroms
Center Wavelength at I = 10mA Y-32

0-32

PHYSICAL CHARACTERISTICS

Viewed from the top, the nominal 32 Series die is square measuring 0.0120
inches on a side at the top and 0.0140 inches on a side at the base. The
nominal thickness of the die is 0.010 inches. In practice, the die dimen-
sions do not deviate by more than 20% from the nominal values. The
bottom of each die is metallized with a gold alloy which can be attached
to conventional gold or silver plated substrates or lead frames by using

a conductive epoxy.

The top of each die is selectively metallized and the bonding pad material
is compatible with conventional gold thermocompression and aluminum
wire bonding techniques.

PACKAGING AND LABELING

32 Series wafers are mounted on 5.75” x 5,76 expandable viny! mem-
branes and covered with a thin protective overlay. Each wafer is clearly

labeled identifying the die type, lot number, control date, brightness l__l
minimum and the number of die which meet the specifications.

[+—0.012"—|

Notes:

1. Electrical and optical characteristics are determined by die attaching and wire
bonding the LED chip to a TO-18, Au plated, Kovar header. No encapsulation is
used,

. Luminous intensity is measured with a Photo-Research Spectra microcandela
meter, Model 1V-D, fitted with a 4° probe. The center wavelength is determined
with a 0.5 meter Jarrell-Ash grating monochromator and is defined as the
average of the spectrum half power points,

.. Package code suffix: W = shipped in unscribed wafer form

M = scribed and d on expand vinyl
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MIN.

i oviret CURRINI
DENVICH PMITIER NOT ALY R RIS MANL fRANSHER
NGO, OUIPLTCONTIGURNTION XURRYH] NAYEREL VOISV | kano

ACTU A
Szt

4V @ 2mA
TRANSISTOR 1.5V @20mA 30V 250 4V @ 2mA
MCT26 150 SV@1.6mA 6%
MCT210 TRANSISTOR 1.5V @ 40mA ov 400 4V @ 16mA 150%
e 233 e
27 - o
MCT273 TRANSISTOR 1.5V @ 20mA 30V 280 4V @ 2mA 125-250%
% MCT274 360 225-400%
MCT275 TRANSISTOR 1.5V @ 20mA 80V 170 4V @2mA 70-210%
MCT276 90 15-60%
MCT277 TRANSISTOR 1.5V @20mA 30V 420 4V @2mA 100%-up
0.4V @1¢= 1.6mA, -
0 300%
MCC670 To 7V _ Clde
Mecen SPLIT-DARLINGTON Lverma | gy TR 100%
foc = 4.5V
MCT4
% MCT4R TRANSISTOR 1.5V @ 40mA 30V - SV@2mA 15%
MCTé6 20%
@ MCT66 TRANSISTOR PAIR 1.5V @20mA 30V - 4V @ 2mA %
:g%s 20%
6 20%
aN27 TRANSISTOR 1.5V @ 50mA 30V 250 S5V@2mA 10%
4N28 10%
4N29 1.0V @2mA 100%
4N30 1.0V @ 2mA 100%
4N31 DARLINGTON TRANSISTOR| 1.5V @ 50mA 30V 5000 1.2V @2mA 50%
4N32 1.0V @ 2mA 500%
4N33 1.0V@2mA 500%
4N3S5
::gg TRANSISTOR 1.5V@ 10mA 30V 100 3V@.5SmA 100%
MCA230 30V 25,000 1.0V @ 50mA 100%
MCA231 DARLINGTON TRANSISTOR| 1.5V @ 20mA 30V 50,000 1.2V @ SOmA 200%
MCA255 55V 25,000 1.0V @ S0mA 100%

DETECTOR
ACTUAL DEVICE T ORWARD HOLDING

SI7E NO. OUTPUT CONFIGURATION VOLTAGE ON-VOTTAGH CURRENT

MCS2 200V
MC32400 SCR e v | 13ve100ma SmA 14mA

MCS6200 ,
@ MCSe201 BI-DIRECTIONAL SCR’S 200V v 1.3V @ 100mA ImA 14mA

DETECTOR

DEVICH EMITTER
NO. OUTPUT CONFIGURATION VOLTAGE 1011 Vo

OPEN-COLLECTOR
LOGIC GATE

1.5V @ 20mA

200sA A4V @16mA




MIN.

DC SURGE
ISOTATION
VOEYAGE

1500v

OPERANTING
SPEED OR
BANDWIDTH

150KHz

APPLICATIONS

AC line/digital logic isolator, logic isolator, line receiver,

3550v 150KHz cable receiver, relay monitor, power supply monitor, UL
1500V 300KHz recognized.
Digital logic isolation, line receiver feedback con trol, moni-
2500v 150KHz toring circuits in high isolation environments. UL recognized.
Tusec Switching networks, power suppl. lators, digital logi
10usec Switching networks, power supply regulators, digi gic
3550V 20 Inputs, microcircuit inputs, appliance sensor systems, appli-
25:::2 ance controls. UL recognized.
Telecommunications, high voltage industrial control, relay
3ss0v Tusec driver, telephone. UL recognized.
3550V 2.5usec Data processing, microprocessor input, high speed digital
2500V 15usec logic. UL recognized.
tPHL @ 10usec
~ 3000V tPLH @ 35usec CMOS logic interface, telephone ring detector, low input
4 tPHL @ lusec TTL interface, power supply isolation. UL recognized.
N tpLH @ Tusec
<
1000V 300KHz Logic isolation, line or cable receiver for high hermeticity.
Data line isolation, telephone signal coupling, line/cable
1500V 150KHz receiver, mobil equipment.
21’:5588‘6 Low cost products for logic isolator, telecommunications,
1500V 300KHz line/cable receiver, high frequency feedback control system,
500V monitoring circuits.
2500V
1500V Low capacitance medium speed products for data isolation,
1500V 30KHz logic conversion, line/cable receiver, monitoring circuits, or
2500V mechanical feedback controls.
1500V
3550V L for industri !
2500V 150KHz ow current, low power products for industrial control | and
1500V consumer, monitoring circuits, line receiver. UL recognized.
High current, low capacitance and fast switching products
3550V 10KHz for read relay, pulse transformer, multiple contact control

applications. Telecommunication, remote control logic isola-
tion & alarm monitoring circuits, AC line/logic coupling.

EMITTER

VOILTAGE

Lower power IC’s to AC line isolation, relay functions, latches

1.5V @20mA %‘;gg“; for DC circuits, home appliances, consumer and industrial
control logic. UL recognized.
1.5V @ 20mA 1500V AC power control, triac triggering, AC motor control, power
- 2500V supply polarity control, appliance control, logic interface.

MIN.
DC SURGH
ISOLATION

VOLTAGE

MIN.
OPERATING
FREQUENCY

APPLICATIONS

Digital logic isolator, DC voltage sensor, pulse shaping, level
shifting, logical level conversion.

—_
w
~
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4N25 4N26
4N27 4N28

PHOTOTRANSISTOR OPTOISOLATORS

GENERAL INSTRUMENT
Optoelectronics

PRODUCT DESCRIPTION
The 4N25, 4N26, 4N27, and 4N28 series of optoisolators have an NPN silicon planar phototransistor optically
coupled to a gallium arsenide diode. Each is mounted in a six-lead plastic DIP package.

PACKAGE DIMENSIONS

FEATURES & APPLICATIONS
AC line/digital logic isolator
Digital logic/digital logic isolator
Telephone/telegraph line receiver
Twisted pair line receiver

High frequency power supply feedback control
Relay contact monitor 3
Power supply monitor

Small package size and low cost
High isolation voltage

Excellent frequency response

e—C |

o

X_ INCH | MM,
T SYMBOL | MAX. | MAX. INOTES
F A 365 | 9.27
] B 270 6.73
PACKAGE MATERIALS: c 130 3.18
Leads — Tinned with 60/40 tin lead D 15° 15°
Body — Silicone plastic E 300 Ref|7.62 Ref| 1
f F 014 0.
G .325 8.26
N H 070 | 1.78
anooe (0} ?) BasE J 110 2.79
SEATING K 022 0.56
PLANE catHooE (2} [® coiiector 'lﬂ. 085 2.16 g
P N 175 4.45 4
J [© [© emren [ 3
NOTES
1. Installed position of lead centers
2. Four places
c1339 3. Overall installed position

4. These measurements are made from
the seating plane

-55°C to 150°C

*Operating temperature at junction. . ... ......... ... ... .. .. -55°C to 100°C
*Lead temperature (soldering, 10 SEC) . . . . .. .ot v ittt et e e e e, 260°C
*Total package power dissipation at 25°C ambient (LED plusdetector) . . ............ ... 250 mwW
*Derate linearly from 250 L 3.3 mW/°C
Input diode Output transistor

*Forward DC current continuous. . . ...... 80 mA *Collector emitter voltage (BVegq) - - - - .. .. 30V
*Reversevoltage. . ................... 3.0V *Collector base voltage (BVcgo). - o - v n ... 70 vV
*Peak forward current *Emitter collector voltage (BVgco) .« - - .. ... 7V
(300 us, 2% duty cycl%) .............. 3.0A *Power dissipation at 25°C ambient. . . . . . 150 mw
*Power dissipation at 25°C ambient. . . . . . 150 mw *Derate linearly from 25°C.......... 2.0 mw/°C

*Derate linearly from 25°C

*Indicates JEDEC Registered Data.




4N25 4N26 4N27 4N28

CHARACTERISTICS SYMBOL MIN,
Input diode
*Forward voltage Vg
Capacitance C

*Reverse leakage current
Output transistor

DC forward current gain hre
*Collector to emitter

breakdown voltage BVceo 30
*Collector to base

breakdown voltage BVceo 70
*Emitter to collector

breakdown voltage BVgco 7
*Collector to emitter leakage

current (4N25, 4N26, 4N27) lceo

*Collector to emitter leakage
current (4N28)
*Collector to base
leakage current lcso
Coupled
*Collector output current (a)
(4N25, 4N26) tc 2.0
(4N27, 4N28) 1.0
*|solation voltage (b)
(4N25) Viso 2500
(4N26, 4N27) 1500
(4N28) 500
Isolation resistance (b)
*Collector-emitter saturation Vce{SAT)
Isolation capacitance (b)
Bandwidth (c) Bw
(also see note 2)

*indicates JEDEC Registered Data.
(a) Pulse Test: Puise Width = 300 us, Duty Cycle < 2.0%

TYP.

1.20
150
.05

250
65
165

14

3.5

0.1

5.0
3.0

1011
0.2
1.3

300

MAX,

1.50

100

50
100

20

0.5

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)
GUAR.

TEST
UNITS CONDITIONS

V I =50mA

pF Vg =0V,f=1MHz

wA VR=3.0V,R_=10 MQ
Veg =5V, Ic = 500 A

\Y lc=1.0mA,lg=0

v lc =100 A, Ig =0

vV lg=100uA,lg=0

nA Vce = 10V Base Open

nA

nA Vcg =10V Emitter Open

mA Vce=10V,i-=10mA,lg=0

Peak

Peak

Peak

VvV =500 VDC

lc =2.0mA, Ig = 50 mA
pF V=0,f=1.0MHz

kHz Ic =2.0mA, R =100
(Figure 12)

<0 K<<

(b) For this test LED pins 1 and 2 are common and Phototransistor pins 4, 5 and 6 are common.

(c) 1f adjusted to yield Ic =2 mA and i, = 0.7 mA RMS; Bandwidth referenced to 10 kHz.

SWITCHING TIMES TYP.
Non-saturated
Collector
Delay time ty 0.5
Rise time t, 2.5
Falt time t; 2.6
Non-saturated
Collector
Delay time ty 2.0
Rise time t, 15
Fall time t; 15
Saturated
ton (from 5V to 0.8 V) ton (SAT) 5
tog (from SAT to 2.0 V) tosr (SAT) 25
Saturated
ton (from 5V t0 0.8 V) ton (SAT) 5
tog (from SAT to 2.0 V) toge (SAT) 18

Non-saturated
Base — Collector photo diode
Rise time t 175
Fall time ts 175

UNITS

s
s
s

s
us
us

Ms
Hs

us
us

ns
ns

TEST CONDITIONS

R_ =100, Ic =2mA, Vcc = 10V
(Fig. 7 and 13)

Ry =1k, Ic 2mA, Ve =10V
(Fig. 7 and 13)

R, = 2kQ, I =15mA, V=5V
Rg = Open (Circuit No. 1)

R, = 2k, I =20mA, Vo =5 \
Rg = 100kS$2 (Circuit No. 1)

R, = 1kQ, Vg =10V




TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)

© l
If = 60 mA I
¢ ® 2 e = 40 mA
L 3 V.
§ /
=]
z
S A
%20' Ig = 20 m,
= s Ve
5
;10 I m,
—
8 & ,//
5 10 15 20 25 30 35 40

COLLECTOR VOLTAGE (V) — VOLTS
cim

Fig. 1. Collector Current vs.
Collector Voltage

) HIGH CURRENT TRANSFER RATIO
1ol ~
N
Ty
<
NS
/]
'LOW CURRENT TRANSFER RATIO
50l ]

Ie = 10mA

-

! s Voc = 10V
- P4 Ao
RZGsss
[ I A I B

NORMALIZED CURRENT TRANSFER RATIO — %

O 40 20 0 20 40 60 80 100
AMBIENT TEMPERATURE (C)
Fig. 4. Current Transfer Ratio vs.
Temperature
Vee
O
Ir
_>_
o_
O
—
Circuit 1

P

100.0
I
—. 100 ==
£ T, = -55°
e
z
&
£
3 e +25°C
o
&
e +100°C —]
g
< a0
o
o
)|
o Il I
1 5 10 5.0 10.0 50.0
FORWARD CURRENT (1) - mA
cim2
Fig. 2. Collector Current vs.
Forward Current
20
1.8 \
PT)
g Vce = 10 VOLTS 2
- 14 —-44
£ . \z
w12 —A2+HH
g N2 &
310 \2
g 2\
oos
o
W os
-
Sos \
0.2 \
ALY 10K 100K 1
FREQUENCY (Hz)
ciis

Fig. 5. Collector Current vs. Frequency
(see Fig. 12 for circuit)

R

V out

c1110

AN

T 117

lceo - LEAKAGE CURRENT — A
rn

~20-10 0 10 20 30 40 50 60 70 80 90100
Ta - TEMPERATURE - °C

. cin3

Fig. 3. Dark Current vs. Temperature

Ve = 10 VOLTS

Ry = 10000

/
E

SWITCHING TIME (us)
4

LU R
‘ 1
-
i - RLI-IU
0.1 020304060810 2 3 4 567810

COLLECTOR CURRENT Ic (mA)
Cci118

Fig. 6. Switching Time vs.
Collector Current
(see Fig. 13 for Circuit)

c117

Fig. 7. Pulse Test Definition

{Note 3)




w24N25 4N26 4N27 4N28

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (Cont'd)
(25°C Free Air Temperature Unless Otherwise Specified)

z ! T 18 FORWARD VOLTAGE vs. |
5 1 FORWARD CURRENT (Vi vs. I¢ )
= B @ 1.4]—vs. TEMPERATURE
g 111 3 v
2 8 > 1 *
% \ A SR AL | 50
é { g 1A - -55°C_LIA] 1 ] -
- 512 - " LIS
i \ > L1 T(7A - +25° 3 . 21
°3 : el | LK 2 -
28 N ctr- 2057 1 g 11 { 1 % 10 8 =
‘-15 H (A~ +100°C 8
£9Q A
FE CTR = 40% S 10> 5 S
1<) Ig = 10xi, ! Te \ |4
>> Tp - 25°C > L4 +H 3 i
l - Ve 1. ®C
A 8 1
A 2 K 5 1 a2 5 10 20 50 100 100 1000 10,000 100.000
lc — COLLECTOR CURRENT (mA) Ir — FORWARD CURRENT — mA TIME - HOURS
cimg ci9 cnzo
Fig. 8. Saturation Voltage vs. Fig. 9. Forward Voltage vs. Fig. 10. Lifetime vs.
Collector Current Forward Current Forward Current
21T T TF=20 2
! Ig = 50 mALAT] 41
=4
% 80 B
p Y
fll Aeeme e
) [ =% ;"*
<
3 / E 42 204A
; ol anml 15 l A
g 40 == ¥
2 r T
o 10uA _|
¢ BN
2 Ve = 10V a g =5uAl
5 TA=25°C 8 3u
¥, / fil 00
10K 100K ™ 9 4 8 12 16 20 24
Rag — BASE RESISTANCE -Q 12t V. volts c1122
Fig. 11. Sensitivity vs. Base Resistance Fig. 12. Detector hfg Curves
N CONSTANT e .
#‘Ox\:LATIO WwE  am CURRENT ic Ve ® 10 VOLTS PULSE 470 - Vee 10 VOLTS
) INPUT INPUT
| — — — — - =
- 1 Leo | l DETECTOR
w | Y | DETECTOR T C
L N L PO iy IS | PULSE
> ouTPUT -— vt
->— e
s
Ic (DC) = 2 mA R, =008
ic = 0.7 MA RMS
— —
- c1123 - c1124
Fig. 13. Modulation Circuit Used to Obtain Fig. 14. Circuit Used to Obtain Switching
Output vs. Frequency Plot Time vs. Collector Current Plot

NOTES

1. The current transfer ratio (Ic/Ig) is the ratio of the detector collector current to the LED input current with
Vg at 10 volts.

2. The frequency at which i¢ is 3dB down from the 10 kHz value.

3. Rise time (t,) is the time required for the collector current to increase from 10% of its final value to 90%.
Fall time (t¢) is the time required for the collector current to decrease from 90% of its initial value to 10%.
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GENERAL INSTRUMENT 4N29 4N30
Optoelectronics 4N3| 4N32 4"33

PHOTO-DARLINGTON OPTOISOLATOR

PRODUCT DESCRIPTION

The 4N29, 4N30, 4N31, 4N32 and 4N33 have a gallium arsenide infrared emitter optically coupled to a silicon planar
photo-darlington. Each unit is sealed in a 6-lead plastic DIP package.

PACKAGE DIMENSIONS FEATURES & APPLICATIONS

= Fast operate time — 10 us
® High isolation resistance — 101 {2

Long lifetime, solid state reliability
Low weight — 0.4 grams

A High dielectric strength, input to output —
¢ 2500 V min. 4N29, 4N32; 1500 V min. 4N30,
4N31, 4N33
6 5 4 ’l __})_ = Low coupling capacitance — 1.0 pF
[ I e M 7— = Convenient package — plastic dual-in-line
-
a

le—— o ——]
m

X
3 Iy INCH | MM,
| SYMBOL | MAX. | MAX. INOTES
A .365 9.27
B 270 6.73
L e = H e c 130 | 38
TIY D 15 15
t 11 ° E [.300 Ref|7.62 Ref| 1
ANODE (1 BASE F .014 0.3
N ]! g G azs ?.23
- H 70 .7
SEATING M _LJ_LIT— ¢ J 79
LANE l ‘ , caTHoDe (2) [® couLector H (‘);g 3:56
L 085 216 2
H | M 3
1 3 (O emitrer N 175 | 445 | 4
— 1 P 3
b NOTES
1. Installed position of lead centers
J 2. Four places
3. Overall installed position
PACKAGE MATERIALS: 4. These measurements are made from

Leads — Tinned with 60/40 tin lead the seating plane
Body — Silicone plastic C1339

ABSOLUTE MAXIMUM RATINGS Ta = 25°C (Unless otherwise specified)

*Storage Temperature . ... ............... L. o -55°C to 150°C
*Operating Temperature atJunction ............................. .../ ~55°C to 100°C
*Lead Soldering time @ 260°C . ......................... ... ... .. . .oTTnntnE 10 seconds
*Total power dissipation @ 25°C ambient .. ... ....................... ... . 0Tttt 250 mwW
*Derate linearly from 25°C

...................................................... 3.3 mw/°C
LED (GaAs Diode) DETECTOR (Silicon Photo Darlington Transistor)
*Power dissipation @ 25°C ambient .. ....... 150 mw *Power dissipation @ 25°C ambient . ........ 150 mw
*Derate linearly from 55°C . ... ......... 2 mw/°C *Derate linearly from 25°C .. .......... 2.0 mw/°C
*Continuous forward current .. ............ 80 mA *Collector-emitter breakdown voltage (BVcgo) - - -- 30V
Reversecurrent .. ...... ... ........... 10 mA *Collector-base breakdown voltage (BVcgo) - - - - .. 50 vV
*Peak forward current (300 usec, 2% duty cycle) ..3.0 A Emitter-base breakdown voltage (BVego)- - - - . .. 8.0V ;
*Emitter-collector breakdown voltage (BVeco) . ... .5V

*Indicated JEDEC Registered data.




ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION

LED CHARACTERISTICS
(Ta = 25°C unless otherwise noted)

*Reverse leakage current Ir 0.05 100 MA Vg =3.0V
*Forward voltage V¢ 1.2 1.5 Volts I =50mA
Capacitance (o} 150 pF V=0V, f=1.0MHz

PHOTOTRANSISTOR CHARACTERISTICS
(Ta = 25°C and Ig = O unless otherwise noted)

100 nA Vce = 10V, base open

*Collector-emitter dark current Iceo

*Collector-base breakdown voltage BVego 30 Volts lc =100uA, lIg=0
*Collector-emitter breakdown voltage BVeeo 30 Volts ic =100uA,lg=0
*Emitter-collector breakdown voltage BVgco 5.0 Volts lg =100 uA, lIg =0

DC current gain bgg 5000 Vee = 5.0V, Ic = 500 4A

COUPLED CHARACTERISTICS
(Ta = 25°C unless otherwise noted)
*Collector output current (Note 1)
4N32, 4N33 le 50 mMA  Vcg=10V,lg=10mA, lg =0
10 mMA Ve =10V, I =10mA,lg =0

4N29, 4N30

4N31 5.0 MA  Veg=10V,Ig=10mA,lg=0
*{solation voltage (Note 2)

4N29, 4N32 Viso 2500 vDC

4N30, 4N31, 4N33 1500 vDC
Isolation capacitance {(Note 2} Riso 1011 Ohms V =500VDC
*Collector-emitter saturation voltage (1) VCE(SAT)

4N31 1.2 Volts Ic=2.0mA, I =8.0mA

4N29, 4N30, 4N32, 4N33 1.0 Voits Ic =2.0mA, ig =8.0mA
Isolation capacitance (Note 2) 0.8 pF Vv =0,f=1.0MHz

30 kHz

Bandwidth (3) (Test Circuit #1)

SWITCHING CHARACTERISTICS

(Test Circuit #2)

Turn-on time ton 0.6 5.0 Hs Ic = 50 mA, Ig = 200 mA,
Vec =10V

f

Turn-off time

4N29, 4N30, 4N31 torF 17 40 Ms Ic =50 mA, Ig =200 mA,
4N32, 4N33 45 100 Vee =10V

*| JEDEC F ed Data.

(1) Pulse test: puise width = 300 us, duty cycle € 2.0%

(2) For this test LED pins 1 and 2 are and phototransi pins 4, 5 and 6 are common.

(3) I adjusted to Ic = 2.0 mA and ic = 0.7 mA RMS.
(4). tyq and t, are inversely proportional to the amplitude of Ig;

ts and tg are not significantly affected by 1.

ANT C Ic =50 mA
ST T NC (NOMINAL)
Vee
NG N +10V
'cC —_———— —
1 1800
MODULATION e ot o r
INPUT PULSE
I ouUTPUT
| PHOTO DARLINGTON ! | PHOTO DARLINGTON
TRANSISTOR !LED | TRANSISTOR
P | |s
|
ouTPUT 2 |
—_———— -l ——— J -
—-— Ig =200 mA
F
PULSE
1.0ms
1(DC) = 20 mA = WIDTH
c1088 PULSE RATE - 100 pps 1008

Ic (AC SINE WAVE) = 0.7 mA RMS at IKHz
Note 2
FREQUENCY RESPONSE TEST CIRCUIT #1 SWITCHING TIME TEST CIRCUIT #2

T




APPLICATION INFORMATION

LATCH

RxVec -36V
F
= GNo ct100

NOT APPLICABLE TO 4N31

T2L LOGIC ISOLATION

I *Vee

————————— A
1
! <
| ke
|

________ P r}—o To T2
TiSN7413
3 1000 SCHMITT TRIGGER
_I_ c1101

FORM C CONTACT

R=Vco-20V

———— e e =

C1102

NOT APPLICABLE TO 4N31

TRIAC TRIGGER

c1103

OPERATING A RELAY. COIL

Ve <9V

R<8Ma
Ic< 250 mA

F<t6mA

GE PA494
SCHMITT TRIGGER

Ci104

*Vee




14s4N29 4N30 4N31 4N32 4N33

TYPICAL ELECTRO-OPTICAL CHARACTER ISTIC CURVES
(25°C Free Air Temperature Uniess Otherwise Specified)

14 O T TTIT T 1
NORMALIZED TO:
3 1c=0.5 mA
R MAX < Voeray, Y
K 1= s8¢ // 5 30 4 \
317 o a /
MIN. e
s L | AT LA 8
FEN s C S P < 20|
- 11 T= 025°Cpf s 24 v
6' / 1 g "
: I P 1 ' 9 z /
e 4 N e -
$ T2 4100°C_A ) 210
c VE //
2 o9 3
2
08 o
0102 05 2 5 10 20 50100 o1 K 10 100
Ic COLLECTOR CURRENT - mA
FORWARD CURRENT I¢ (mA) cri08
Fig. 1. Forward Voltage Drop vs. Fig. 2. Normalized Beta vs.
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NOTES

1. The current transfer ratio {lc/lg) is the ratio of the detector collector current to the LED input current with
Vce at 10 volts.

2. The frequency at which i¢ is 3dB down from the IKH, value.

3.ty Is measured from 10% of the leading edge of the input pulse to the 90% point on the leading edge of the
output pulse. toep is measured from 90% of the trailing edge of the input pulse to the 10% point on the
trailing edge of the output pulse.



GENERAL INSTRUMENT 4N35

Optoelectronics 4N36 4N37

PHOTOTRANSISTOR OPTOISOLATORS

PRODUCT DESCRIPTION

The 4N35, 4N36, and 4N37 series of optoisolators have an NPN silicon planar phototransistor optically coupled to a
diffused planar gallium arsenide diode. Each is mounted in a six-lead plastic DIP package.

PACKAGE DIMENSIONS FEATURES & APPLICATIONS

AC line/digital logic isolator

Digital logic/digital logic isolator
Telephone/telegraph line receiver

Twisted pair line receiver

High frequency power supply feedback control
Relay contact monitor

Power supply monitor

Industrial controls

Covered under UL component recognition
program, reference File No. E50151

High DC current transfer ratio

High isolation voltage

A

C ~»

aas] [ =y

s

1 X
1 2 3 T;
C1339
INCH | MM.
SYMBOL | MAX. | MAX. |[NOTES
’! A 365 | 9.27
f B 270 | 6.73
anooe (V) ) BASE c 130 | 318
N o 5° 15°
SEATING ‘.!1' T 'E: 300 Ref 7%2 Refl 1
W‘*—r_ — & camone3) (O couecron G 325 | 826
,, ||
J @ (O emrren K 022 | 056
S L 085 216 | 2
M 3
N 176 | 445 | 4
P 3
NOTES
1. Installed position of lead centers
PACKAGE MATERIALS: 2. Four places
Leads — Tinned with 60/40 tin lead 3. Overall installed position
Body — Silicone plastic 4. These measurements are made from
the seating plane
ABSOLUTE MAXIMUM RATINGS *Relative humidity 85% @ 85°C
*Storage temperature ~55°C to 150°C
*Operating temperature =55°C to 100°C
*Lead temperature (soldering, 10 sec) 260°C
input Diode Output Transistor
*Forward DC current (continuous) . . . . . 60 mA *Power dissipation at 25°C ambient
Reversevoltage ................. 6 volts Derate linearly above 25°C ...........
*Peak forward current *Power dissipation at Tc = 25°C ......
(1 ps puise, 300pps). . ............ 3.0A (Te indicates collector lead temp
*Power dissipation at To = 25°C . ... 100 mWt 1/32' from case)

*Power dissipation at Tc = 25°C .... 100 mWt
(T indicates collector lead temp
1/32' from case)
*Indicates JEDEC registered values

tDerate 1.33 mW/ C above 25°C.
ttDerate 6.7 mW/°C above 25°C.




“54N35 4N36 4N37

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC

Input Diode
*Forward voltage
*Forward voltage temp. coefficient
*Forward voltage

*Junction capacitance
*Reverse leakage current
Output Transistor

DC forward current gain

*Collector to emitter breakdown
voltage

*Collector to base breakdown
voltage

*Emitter to collector breakdown
voltage

Collector to emitter, leakage current

*Collector to emitter leakage
current (dark)

Capacitance collector to emitter
Capacitance collector to base
Capacitance base to emitter
Coupled
+*DC current transfer ratio
+*DC current transfer ratio

+*DC current transfer ratio

*Saturation voltage—collector
to emitter
*Input to output isolation current
(pulse width = 8 msec)
(see Note 1)
- Input to output voltage =
3550 V (peak)
Input to output voltage =
2500 V (peak)
Input to output voltage =
1500 V {peak)
*|nput to output resistance

*|nput to output capacitance

*Turn on time—ty,

*Turn off time—tq¢f

*|ndicates JEDEC registered values

+Pulse test: pulse width = 300uS,
duty cycle < 2.0%

SYMBOL MIN. TYP.
Ve 8
Ve .9
VI
G
.01
hee 250
BVceo 30 65
BVego 70 165
BVeco 7 14
lceo 5
Iceo
8
20
Cgeo 10
CTR 100
CTR 40
CTR 40
Vee@BAT)
o
4N35
4N36
4N37
R 100
Cio
ton 5
torF 5

MAX.

1.50
1.7
1.4

100
10

50

500

3

100

100

100

2.5

10

10

TEST
UNITS CONDITIONS

Vv  lg=10mA
vV Ip=10mA, Ta =-55°C
v lg = 10 mA,

Tp = +100°C
pF Vp=0V,f=1mHz
rA Vg =6.0V

Vee =5 V. Ic = 100 kA
V  Ic=10mA,1g=0
vV lc=1004A

V  Te=1004A Ig=0

nA VCE=10Vv|F=O
uA Vee =30V, 1 =0,
Ta = 100°C
pF Vce=0
pF  Veg=10V
pF Vge =0
%  1p=10mA, Vcg=10V
%  1g=10mA, Vce = 10V,
Ta =-55°C
% IF = 10 mA, Veg = 10V,
Tp = +100°C
volts 1 = 10 mA, I¢ = 0.5 mA
nA
pA
kA

gigaohms input to output voltage =
500 V (see Note 1)
picofarads Input to output voltage =
oV, f=1MHz
(see Note 1)

psec Vee = 10V, Ic =2 mA,
R_ = 10082,
(see Fig. 15)

usec Vee =10V, Ic =2 mA,
R, = 10082,
(see Fig. 15)




TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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<
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XC,

Fig. 8. Test Pulse Definition (Note 3) Fig. 9. Pulse Test Circuit for Fig. 7



"4N35 4N36 4N37

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)

50 ———rrrr—
‘ ! 15[ wET2: FORWARD VOLTAGE vs.
> s FORWARD CURRENT (Vg vs. I¢ )
. @ 1.4|—vs, TEMPERATURE
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Fig. 10. Saturation Voltage Fig. 11. Forward Volitage
vs. Temperature vs. Forward Current
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Fig. 12. Sensitivity vs. Base Resistance Fig. 13. Detector Standard Transfer Curves
MODULATION CONSTANT I .
INPUT Wk 479 CURRENT ' Ve = 10VOLTS PULSE a7 -—— Ve, = 10VOLTS
> _” AAA—@ INPUT : INPUT
—— — — — l -
r 1 o |
Ef
LED |L !f N | DETECTOR :?b
I | i PULSE
>— -— ouTPUT -— OUTPUT
Ie ‘e
R, = 1000 R, = 1002
— 1059 = 1060
Fig. 14. Modulation Circuit Used to Obtain Output vs. Fig. 15. Circuit Used to Obtain Switching Time vs.
Frequency Plot {Fig. 4) Collector Current Plot (Fig. 5)

NOTES
1. Tests of input to output isolation current resistance and capacitance are performed with the input terminals (diode)
shorted together and the output terminals { transistor) shorted together.
2 The current transfer ratio (Ic/Ig) is the ratio of the detector collector current to the LED input current with
Ve at 10 volts.
3. Rise time (t,) is the time required for the collector current to increase from 10% of its final value, to 90%.
Fall time (t¢) is the time required for the collector current to decrease from 90% of its initial value to 10%.
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mcecs7o) BN138
mcce71) BN139

HIGH GAIN SPLIT-DARLINGTON OPTOISOLATORS

GENERAL INSTRUMENT
Optoelectronics

DESCRIPTION

The 6N 138 and 6N 139 are optically coupled

isolators with a split-darlington output configuration.
A red visible emitting diode manufactured from
specially grown gallium arsenide is coupled to a photo
sensitive circuit.

FEATURES

= High sensitivity to low input currents
6N138 — 300% minimum CTR (Ig = 1.6 mA)
6N139 — 400% minimum CTR (Ig = .5 mA)
B Fast switching capability at logic loads
6N 138 — 10 Microseconds (to,,)
35 Microseconds (tof)
6N139 — 1 Microseconds (tgn)
7 Microseconds (tog)
® UL Recognized

APPLICATIONS

B CMOS logic interface

B Telephone ring detector
B Low input TTL interface
® Power supply isolation

PACKAGE DIMENSIONS

- C
: -
PIN
8 7 6 5 )D,‘ ! 8 1 | NG
2 | LED ANODE
[0 [ 7 2 },, ? 3 | LED CATHODE
4 | N/C
3 L 5 | GROUND
B E 6 | ouTPUT
4 5 7 | ouTPuUT BASE
8 | Vec
0]
- —:L 1385
1 2 3 4
N
-I L r - H - INCH | MM.
SYMBOL | MAX. | MAX. |NOTES
A 410 | 1029 PACKAGE MATERIALS:
¥ i 8 270 | 86 Leads — Tinned with 60/40 tin lead
N [ 130 3.30 Body — Silicone plastic
1 D 15° 15°
seaTing § L — € |300Rer| 762 8er 1
LANE M ' - ¢ & e | 8% NOTES »
P H 070 1.78 1. Installed position of lead centers
{ J 110 2.79 2. Four places
{ . K 022 0.56 3. Overall instatled position
—_y— L L 055 1.40 2 4. These measurements are made from
’I "K M 3 the seating plane
J N 175 | 445 4
P 3 c1340
ABSOLUTE MAXIMUM RATINGS*
Storage Temperature . . . ....... -55°9 to +125:C Input Power Dissipation . . . ............ 35 mw
Operating Temperature ... ........ 9 Cto +70°C (See Note 2)
Lead Solder Temperature . . . . . ... 260 C for 10 Sec Output Current — I (Pin6) .. ........... 60 mA
(1/16" below seating plane) (See Note 3)
Average InputCurrent — Ip .. ........... 20 mA Emitter-Base Reverse Voltage (Pin5-7) . ...... 5V
(See Note 1) Supply and Output Voltage — V¢ (Pin 8-5), Vg (Pin 6-5)
Peak Input Current — g .. ............. 40 mA 6N138 ........ ... ... .. ..., -05t07V
(60% Duty Cycle, 1 ms Pulse Width) BN139 ... ...... ... ........ -0.5t0 18 V
Peak Transient Input Current — Ig . . .. .. ... 1.0A Output Power Dissipation . ............ 100 mW

(< 1 usec pulse width, 300 pps)
Reverse Input Voltage — Vg 5V

*JEDEC registered data

(See Note 4)




2gN138 6N139 (MCC670 MCC

Vor

Ry (NON-INVERT) =

Ry (INVERT} =

WHERE: Vpp1:
Vooz:

: DIODE FORWARD VOLTAGE

Vour :

Vow

: DIODE FORWARD CURRENT

: SATURATION VOLTAGE OF MCC870

: LOAD CURRENT THROUGH RESISTOR Rz

: INPUT CURRENT OF OUTPUT GATE.

CURRENT LIMITING

¥ %ED n

Cc1382

NON-INVERTING LOGIC INTERFACE

Voo - Vor - Vouy
e
Vp01 - Vour - Vor
.o
Vooz - Voux(@lg +12)
Ry =

L

INPUT SUPPLY VOLTAGE
OUTPUT SUPPLY VOLTAGE

LOGIC “0” VOLTAGE OF DRIVER
LOGIC “1” VOLTAGE OF DRIVER

671)

Vooz2

."
I

— 1383
—

INVERTING LOGIC INTERFACE

TMos | CcMOS
@5V @10V 74xX | 74LXX | 748XX | 74LSXX TAHXX
AT T Ry (0 s (07 | Ra (00 | R () | Ra (621 | Rz 110) | Rz ()
cMOS | N iNV. 2000
sV INV. 510
cMOS | NON-INV. 5100
ewv | v, | 4700
NON-INV. 2200
Taxx INV, 180
74LXX NON-INV. 1800 1000 2200 750 1000 1000 1000 560
INV. 100
NON-INV. 2000
TasXX INV. 360
NON.-INV. 2000
74LSXX NV 180
NON-INV. 2000
TARXX [y, 180

RESISTOR VALUES FOR LOGIC INTERFACE

RESISTOR CALCULATION
+5V
0.024F
. B
g
100K 820K
R
IN914
T E —
100KQ

C1384

TELEPHONE RINGING DETECTION USING OPTO-ISOLATOR
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GN138 6N139 (MCC670 MCC671)

ELECTRICAL SPECIFICATIONS (0° to +70°C Temperature unless otherwise specified)

CHARACTERISTIC SYMBOL DEVICE MIN TYP* MAX UNITS TEST CONDITIONS
*Current Transfer Ratio 6N139 400 800 % Ig=05mA,Vo=04V,Vcc=45V
(Notes 5, 6) 600 900 Ig=1.6mA, Vo =04V, Vec =45V
6N138 300 600 % Ig=1.6mA, Vo =04V, Vcc=45V
Logic Low Output Veu 6N139 0.06 0.4 v IF=1.6mA, lo=6.4mA, Vcc = 45V
Voltage (Note 6) 008 04 Ig=5mA,lg=16mA, Vcc =46V
009 04 lg=12mA, lo=24mA, Ve =45V
6N138 0.06 0.4 v lg =1.6mA, Ig =4.8mA, Vee=45V
*Logic High Output lox 6N139 0.1 100 KA Ig=0mA, Vo =Vcc = 18V
Current (Note 6) 6N138 0.001 250 wA  lg=0mA,Vo=Vcc=7V
Logic Low Supply - A - Vee =56V
Current (Note 6) lecu 6N138/6N139 0.20 mA Ig=1.6mA, Vo Open, Vee
Logic High Supply - - =5V
Current (Note 6) lccH 6N138/6N139 10.0 nA 1g =0 mA, Vg = Open, Vee
*Input Forward Voltage Ve 6N138/6N139 145 1.7 \" Ig=1.6mA, To=25°C
Reverse Breakdown Voitage BVR 6N138/6N139 6 v In=10mA, To = 25°C
Temperature Coefficient AVE _ =
of Forward Voltage ATA 6N138/6N139 1.8 mV/°C g =1.6mA
Input Capacitance Co 6N138/6N139 40 pF f=1MHz, Vg =0
*lsolation Leakage 45% Relative Humidity, Ta = 25°C
(InputOutput) (Note 7) 10 BN138/BN139 1.0 BA Vo= 3000V, ty = 5 sec
Resistance 12 _
{Input-Output) (Note 7} Ri.o 6N138/6N139 10 Q V.o = 500 Vdc
Capacitance _
(Input-Output) (Note 7) Cio 6N138/6N139 06 pF f=1MHz
(All typicals at T = 25°C and Vo = 6 V, unless otherwise noted.)
SWITCHING SPECIFICATIONS (T4 = 25°C)
PARAMETER SYMBOL DEVICE MIN TYP MAX UNITS TEST CONDITIONS
Propagation Delay Time To 6N139 5.0 25 us Ig =05 mA, R =4.7kQ
*Logic Low at Output tPHL 6N139 0.2 1 us Ig=12mA, R =270Q
{See Fig. 8; Notes 6, 8) 6N138 1.0 10 us lg=1.6mA, R_=22kQ
Propagation Delay Time To 6N139 10 60 Hs ig'=0.5mA, R =4.7 k2
*Logic High at Output tpLH 6N139 1.0 7 ™) Ig=12mA,R_=2709
(See Fig. 8; Notes 6, 8) 6N138 4.0 35 Hs I =1.6mA, R_=22kQ
Common Mode Transient
Iimmunity at Logic High lg=0mA, R_=22kQ
Level Output My >500 Vius IVeml =10 Vpo
(See Fig. 9; Note 9)
Common Mode Transient
Immunity at Logic Low - I =1.6mA, R_=22kQ
Level Output oML <-500 VIBS el = 10 Vg
(See Fig. 9; Note 9)
NOTES
1. Derate linearly above 5020 free-air temperature at a rate of 0.4 mA/ ':C.
2. Derate linearly above 50 C free-air temperature at a rate of 0.7 mW/ °C,
3. Derate linearly above 25°C free-air temperature at a rate of 0.7 mA/ oC.
4. Derate linearly above 25°C free-air temperature at a rate of 2.0 mW/"C.
5. DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current, g, to the forward LED
input current, Ig, times 100%.
6. Pin 7 Open.
7. Deviceconsidered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together.
8. Use of a resistor between pin 5 and 7 will decrease gain and dglay time.
9. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dVem/dt on the leading

Vo <0.8 V).

*JEDEC registered data

edge of the common mode pulse, Vem,
Common mode transient immunity in
edge of the common mode pulse signal, Vem,

to assure that the output wi

Il remain in a Logic High state (i.e., Vo > 2.0 V).
Logic Low level is the maximum tolerable {negative) dVim /dt on the trailing
to assure that the output will remain in a Logic Low state fi.e.,




GENERAL INSTRUMENT
Optoelectronics

PRODUCT DESCRIPTION

MCA230
MCA255

PHOTO-DARLINGTON OPTOISOLATOR

The MCA230 and MCA255 optoisolators contain a gallium arsenide infrared emitting diode optically coupled to a
silicon planar photo-darlington transistor. Both units are sealed in a 6-lead plastic DIP package. Electrical isolation
compares favorably with that of a relay—without the relay’s inherent magnetic field. The MCA230 has a minimum
collector-emitter breakdown voltage of 30 volts and the MCA255, 55 volts.

| PACKAGE DIMENSIONS

PACKAGE MATERIALS:
Leads — Tinned with 60/40 tin lead
Body — Silicone plastic

H‘I N

6 5 4
o T o B | -~

]

SEATING
LANI

3
BIPZTrAeTONMOO®D>

3. Ovnﬁ'mlu position
4. Thess meesurements are made from
the seating plane

FEATURES & APPLICATIONS

High collector current rating—125 mA

Fast operate time—10 us

Fast release time—35 us

High isolation resistance—1011

High dielectric strength, input to output—3550 VDC
Low coupling capacitance —0.5 pF

Convenient package—plastic dual-in-line

Long lifetime, solid state reliability

Low weight—0.4 grams

Replace reed relays for 50 mA, 55 V DC loads.
Replace pulse transformers.

Form multiple contact, NO/NC relays.

Useful for telephone lines, telegraph lines, SCR
triggers, hospital monitoring systems, airborne
systems, remote data gathering systems and re-
mote control systems.

Use as a low-current alarm monitor for battery
powered supplies.

2 ABSOLUTE MAXIMUM RATINGS

Storage Temperature -55:c to 150:C
Operating Temperature -55Cto100C
Lead Soldering time ® 260°C.............. 7.0 sec
Total power dissipation @ 25°C ambient . ... 250 mW
Derate linearly from 25°C

LED (GaAs Diode)

Power dissipation @ 25°C ambient

Derate linearly from 25°c

Continuous forward current
Reverse voltage 3.0V
Peak forward current ( 1 usec pulse, 300 pps) . . 3.0 A

DETECTOR
(Silicon Photo Transistor)
Power dissipation
@ 25°C ambient
Derate linearly from 25°C . . 2.8 mW/°C .2.8 mw/°C
Collector-emitter breakdown
Itage (BVceo)
Collector-base breakdown
voltage (BVcgo)
Emitter-base breakdown
voltage (BVggo)
Collector-emitter
current (i.¢)

MCA230 MCA2565

....125.0mA




' MGA230 MCA255

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP, MAX. UNITS TEST CONDITIONS
EMITTER
Forward Voltage Vg 1.25 1.5 \% Ig = 20 MA
Reverse Voltage Vr 3 25 \ Ig = 10 MA
Capacitance Cy 50 pF v=0
DETECTOR
Gain . Heg 25,000 Veg =5V, Ic = 0.5 mA
Collector Breakdown Voltage BVceo 30/55 v lc = 100 UA, Ig =0
Base Breakdown Voltage BVceso 30/55 v Ic=10pA, lg=0
Emitter Breakdown Voltage BVeso 8 v lg= 1HA, Ig=0
Collector Leakage Current Iceo (DARK) 1.0 100 nA Ve =10V, =0
Capacitance
Collector-Emitter 3.4 pF Veg =10V
Collector-Base 10 pF Veg =10V
Emitter-Base 10 pF Veg =05V
COUPLED
DC Base Current Transfer Ratio 0.1 % Ir =50 mA, Vcg = 10V
DC Collector Current Transfer Ratio 100 400 % g =10 mA, Ve =5V, Note 1
Saturation Voltage Vce (SAT) 1.0 v Ic =50 mA, |g =50 mA
Bandwidth (50% A CTR) 10 kHz lc = 10 mA, Note 2,
R_=1008, Veg = 10V
Fall time te 35 Msec { See switching time test circuit
Rise time i 5 usec Note 3
ISOLATION
DC Voltage Breakdown Viso 3550 \ t =1 second
Resistance Riso 10'! 10'2 Q V =500 vDC
Leakage Current liso 10 A Viso = 1500 VDC.
Capacitance Ciso 0.5 pF
Dielectric Dissipation Limit 50,000 VHz RMS
AC Voltage Limit @ 60 Hz 2500 Vems t=1 second
SWITCHING TIME TEST CIRCUIT
H?’SV
L
b3
PULSE >_.<;X___ 3 1008 PULSE
INPUT ) [ ! ouTPUT
r
|
|
: ¥~
!
[T I PR — R

- I =50mA

Pulse Width = 1 ms
Pulse Rep Rate = 100 Hz
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MCA230 MCA2

. TYPICAL ELECTRO-OPTICAL CHARACTERISTI
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DC RELAY CHARACTERISTICS (TYPICAL)

CONTACTS
Contact configuration
Contact load rating
Contact withstand voltage

Closed contact voltage

Operate time with 100 Qload

Release time with 100 §2load
CoIL

Turn on voltage

Turn on current at rated contact load
ISOLATION

Dielectric strength, contacts to coil

Isolation resistance, contact to coil

Capacitance, contacts to coil
WEIGHT

MCA230
MCA255

SPST-NO
50 mA DC
30 vDC

55 vV DC
1.0V

10 useconds
35 useconds

1.3V
50 mA

3550 VDC minimum
10! Ohms

1.0 pF

0.4 grams

APPLICATION CIRCUITS

ISOLATE T2L LOGIC WITH MCA2

O +Veo

57/74/13
SCHMITT TRIGGER

c881

OPERATING A RELAY COIL WITH MCA2

Vee< LAY

R<8MQ
g < 250 mA

IF<16mA

GE PA494
SCHMITT TRIGGER

[=::5]

Ve <85V
o< 125 mA
lg <50mA

NOTES

1. The current transfer ratio (Ic/I) is the ratio of the detector collector current to the LED input current with Vg

at 5 volts.

2. The frequency at which i is 3 dB down from the 1 kHz value.

3. Rise time (t;) is the time required for the collector current to increase from 10% of its final value, to 90%.
Fall time (t¢) is the time required for the collector current to decrease from 90% of its initial value to 10%.




Optoslectrones MGCA231

PHOTO-DARLINGTON OPTOISOLATOR

%
PRODUCT DESCRIPTION

The MCA231 contains a gallium arsenide infrared emitter optically coupled to a silicon planar photo-darlington. Both
units are sealed in a 6-lead plastic DIP package.

PACKAGE DIMENSIONS | FEATURES

C-
r ‘l WCH | WM, * High sensitivity—1 mA on the input will sinka TTL
’# MAX. 'gAz)r( INOTES gate.
o * High isolation—3550 VDC, 10" 2, 0.5 pF

7.62 Ref| 1

-1 TYPICAL APPLICATIONS

178

] e |solate logic from 110/220 VAC.

:l: ¢ Eliminate troublesome ground loop problems by

coupling directly to twisted pair lines in digital

A sl position of sed eencers systems. Particularly useful for telephone lines,

%&&Tmmm telegraph lines, SCR triggers, hospital monitoring

gy e rom systems, airborne systems, remote data gathering
systems, and remote control systems.

X
w

o
a vz:rxuznwmuoc)i
=2

SEATING
“PLANE

PACKAGE MATERIALS:
Leads — Tinned with 60/40 tin ieed
Body ~ Silicone plastic

ABSOLUTE MAXIMUM RATINGS input Diode

ForwardCurrent . .. ....... e e e e 60 mA

Storage Temperature Range . . -65°C to +150°C Reverse Voltage. . . . ..
Operating Temperature Range . 55°C to +100°C Peak Forward Current (1
Lead Temp. (Soldering, 10 sec) Output Darlington
Total Power Diss. @ 25°C Free Collector-Emitter Voltage

Air Temperature, . . Collector-Base Voltage

Derate Linearly to 100°C [CAY:Y I, 3.3mw/°c Emitter-Base Voltage
input to Output Isolation Voltage 3550 VDC Collector Current

(1 second)

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS

Isolation between emitter and detector
Capacitance Ciso 1
Resistance Riso 10 10"
Voltage Breakdown Viso

0.5 pF f=1MHz
V =600 VvDC
t =1 second

So
O

Emitter (GaAs LED)
Forward Voltage VE
Reverse Voltage VR
Junction Capacitance [+¥]
Detector (Silicon Photo-Darlington)
Coftector Breakdown Voltage V(BR)CEO
Base Breakdown Voltage V(BR)CBO
Emitter Breakdown Voltage V(BR)EBO
Collector Leakage Current Iceo
Saturation Voltage VCE(sat)
Saturation Voltage VCE(sat)
Saturation Voltage VCE(sat) Ic =50 mA, I =10 mA
Base photo-current i Ve =SV, lg=10mA
Darlington gain hee IB=1KA,VcE=1V
C -emitter Cce Vcg=10V
Switching Times, Coupled
Rise time, fall time ty, te Vee =10V, ic = 10 mA, R = 10002
TTL gate turn-on time ton Ig = 1mA, Fig. 10
TTL gate turn-off time toFF e = 1 mA, Fig. 10
DC Ci Curréent T CTR IF=10mA, Ve =5V

Ig =20 mA
Ir =10 uA
VR=0V

Ic=1mA

Ic =10 pA

IE =10 uA
Vge=10V
Ic=2mA,Ig=1mA
Ic=10mA,Ig=5mA

§<<<;<<< ¥<<

T
n
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TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURV
(25°C Free Air Temperature Unless Otherwise Specified)

vs. Collector Voltage vs. Ambient Temperature

100 100 =
I = 10mA 9mA = £ Veg =10V

°% A
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2 7 z 4 &
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{6 mA « o
€ 60 6 m € / 3 iz
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100%
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@ 4 mA E 3 10 =:
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Figure 1. Collector Current Figure 2. Collector Current Figure 3. Collector Current

vs. LED Current

Figure 7. Non-Saturated Rise and
Fall Times vs. Load Resistance
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Figure'8. Dark Current
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1/3 7404

Figure 10. Logic Interface

12 7413
16 7414

NOTES
See MCA230 for circuits



GENERAL INSTRUMENT Mclso'
Optoelectronics Mcl-sl I

OPTICALLY ISOLATED LOGIC GATE

PRODUCT DESCRIPTION

The MCL601 and MCL611, are optically isolated logic gates in an 8-lead DIP package. A GaAs LED radiates infrared
light onto a high speed photodiode detector, thus providing electrical isolation of 22000 V between input and out-
put. A differential comparator amplifies the photodiode signal, and a Schmitt trigger improves noise immunity by
providing threshold and hysteresis. A standard open collector circuit on the output offers normal current sinking
capability. The LED drive current requifement matches either mode of logic loading. The output is compatible to
most logic systems. The MCL601 has a 0.1 MHz data rate; the MCL 611 has a 1 MHz data rate.

PACKAGE DIMENSIONS AL DIMENSIONS I ices FEATURES

f——— 300 —— - 080

f—or0 | &

Compatible TTL input drive load

Output compatible to TTL, DTL, RTL, CTL, HiNIL
Single +5 V¢ supply requi-ad

High toggle speed, high data rate

Short transmission delay

Small 8 pin DIP, two packages fit 16 pin socket
High isolation between input-output

High CMRR (Common Mode Rejection Ratio)
Built-in hysteresis for noise immunity

Output ORing capability

SILICONE L

N\

N M e

PR

¥
Ny
—
030
LED ANODE

o camior ko o APPLICATIONS

NG ©033
out

SROUND = Digital logic to digital logic isolator—eliminates
;’fmmm spurious grounds

CATHODE DC input level sensor—Schmitt trigger toggle

AC to TTL conversion—square wave shaping

Line receiver—eliminates CMN and ground loop
SCHEMATIC DIAGRAM . transients

Logic level shifter, input-output independent
@ ! 1 ground systems

SYMBOL

ouTPUT (5]

GND (8}
€934

A = Differential amp, comparator Typicsl Values Shown co3s
$ = Schmitt trigger, threshold hysteresis * OPEN COLLECTOR

ABSOLUTE MAXIMUM RATINGS
-55°C to +150°C
0°C to +70°C

input Diode Output Gate
Forward DC current Power dissipation at 25°C ambient
Reverse Voltage ... . Derate linearly from 25°C
Peak forward current DC supply current leg «vvvnt
(1 us pulse, 300 pps), Output collector voltage Vgg . . . . . .
Power dissipation at 25 C ambient Vee
Derate linearly from 25°C Output current low—Ig,
Input to output voltage




'”MCL601, MCL611

Note: The input is not specified as “‘HI" or “‘LOW" as with normal gate units. The input is *“ON"" or “OFF," set by the
current flow through the input LED. Thus the input may be “ON" for logic drive “HI" (pull up load system, Figure 1A)
or logic drive “LOW" (pull down load systems, Figure 18, as in open collector output devices.) See Z plot.

As a convenience of notation, reference will be made to a pull down type load input connected as in Figure 1B. A logical
“LOW" is “ON", and a logical “HI" is “OFF".

Figure 18

S -

HYSTERES!S, Alg

The MCL input may be driven in series or in parallel with other MCL. units, and/or in parallel with other logic units. The
input of the MCL has an equivalent unit load (U.L.) rating related to current requirements.

TWISTED
PAIR LINE

Sefect Rg to obtain §to 7mA, I Ep- 940

* OPEN COLLECTOR
Fig. 3. Line Receiver




MCL601, MCL611'*

| RECOMMENDED OPERATING CONDITIONS

PARAMETER
Supply Voltage V¢
Operating Free Air Temperature Range
Normalized Fan Out  Logic HIGH
Logic LOW
Maximum [nput Rise and Fali Time }

L Minimum Input Rise and Fall Time

Minimum Pulse Width

LIMITS
MIN. TYP.
4.5 5.0
0 25 70
20
10
{ No Restriction

See Fig. 2A

leasttpd

E ELECTRICAL CHARACTERISTICS (25°C)

PARAMETER

Input Diode
Forward Voltage
Forward Voltage Temp Coefficient
Reverse Breakdown Voltage
Reverse Leakage Current
Junction Capacitance C,
Rise Time tr
Fall Time tf

Output
Output Current HIGH (collector leakage) |o,,

A\

BVg

Output Voltage LOW VoL
Supply Current HIGH
Supply Current LOW

MCL601, 5 mA DRIVE (Ve =5 V)
Switching Characteristics (Fig. 2B)
tq (ON)
toa (OFF)
tr, tf
Binary data rate
input Diode
I (On)
I (Off)
Al (hysteresis)
Vg(On)
Ve (Off)
Input {oad equivaient

MCL611, 16 mA DRIVE (V. =5 V)
Switching Characteristics (Fig. 28)
toq (On) (Fig. 9)
tq (Off)
tr, tf
Binary data rate
tnput Diode (Fig. 11)
I {On)
I (Off)
Alg (hysteresis)
Ve (On)
Ve (Off)
Input load equivalent

ISOLATION
DC Voltage Breakdown
AC Voitage Limit ® 60 Hz
Capacitance
Resistance

SYMBOL MIN.

LIMITS
TYP.
(Note 2)

1.25
-1.8
5.5
.001
50
20
20

TEST CONDITIONS
(Note 1)

lg =20 mA

lg = 10uA

Ve =30V

Ve=0

Iz = 50 mA, 50%2 system
= = 50 mA, 5082 system

Ve =45V, I =0mA
Vo =15V

Ve =45V, I = (ON)MAX
loL =16 mA

Vee =55V, I =0mA

Vee = 5.5V, g = 20mA

lg =:3.0mA

Ig =3.0mA

C_ = 25pF, R, =280Q
I =3.0mA, R_=280Q

I =10mA

e =10mA

C_ = 25pF, R, = 2808
I =3.0mA, R_=280Q

t =1 second

v =500 VvDC
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TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
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Fig. 4. Low Level Output Fig. 5. Forward Voltage Fig. 6. MCL 611—Positive Going Threshold
Volitage vs. Sink Current vs. Forward Current Current vs. Ambient Temperature
<
€
oo 5.0 700
£ Vee=5V
I 45V =5V
& 600 k-
g . < a0 s
o g 4b L - i
=] I
3 o 35 1 _% 50 9
& e £ g 2 \%,
4] & 3 £ 400 ]
I os B 2s N W NG =
= ¥ - 4 < Qo rapii et
%) A z / 5 300 —
z 4 (20 / o
Q 1
& 3 < s 4 200
H i 2
E o2 A &
g 100
g 50
0 | °
u -75 -50 -25 0 25 50 75 100 125 -7 -50 -26 0 25 50 75 100 125 10 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 20
Ta - AMBIENT TEMPERATURE - °C €044 Ta — AMBIENT TEMPERATURE — °C C945 NORMALIZED INPUT DRIVE CURRENT - Ulg/lgy}
Fig. 7. MCL611—Negative-Going Threshold Fig. 8. MCLG611—Hysteresis Fig. 9. MCL611—Normalized Input
Current vs. Ambient Temperature vs. Ambient Temperature *Drive Current vs. Pulse Delay
2 1 T L vy T 3
- 25°, cc = 3 ‘cc = 5
f Ni—Ta =28 C—‘I—“IIG <k Ta = 25°C 1 Tp=25°C Ier
2 10 « O 30 a0
g s ] -
« & Zo ° [ 1 o — [
o s X > 28 > 25 =
z | & - = 1 = -
2 7 I 3 - ] 3 o
= NG, .
I EGATIVE %oc AT T z o = 3 06 = -
e 5 TR L 2 L L > 4 -
S il e E e = E e =
2 L TS 3 * == 3 L
3 3 AYsT - |1 — -
] —
I 2 0.2 0.2
w |
£ 1
£ l
koo 0 -0
a5 475 5.0 5.25 55 01 234566 7 8910112 0 1 2 3 4 5 6
Vcg ~SUPPLY VOLTAGE-VOLTS  C947 INPUT Ig (ma) Cos8 INPUT I (ma) Co48
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1. For conditions shown as MIN, or MAX., use the appropriate value specified under 1 ded operating conditions for the

applicable device type.
2. Typical limits are at Vo = 5.0 V, 25°C.



GENERAL INSTRUMENT Mcsz
Optoelectronics Mcsz4oo

PHOTO SCR OPTOISOLATOR

PRODUCT DESCRIPTION

The MCS2 and the MCS2400 devices consist of a photo SCR coupled to a gallium arsenide infrared diode in a six lead
plastic DIP package. The MCS2 has a blocking voltage rating of 200 volts while the MCS2400 has a 400 volt rating.

PACKAGE DIMENSIONS FEATURES & APPLICATIONS

Built-in memory
AC switch (SPST)
High current carrying capability
(puised condition)
Plastic dual-in-line package .
High isolation resistance—1011
Compact, rugged, light-weight
Low coupling capacitance . . . 1.0 pF typical
MCS2400, UL recognized (File #E50151)

4
1

N

s
sz AH

g

gisday

on=mo!
SIINE

The Photo SCR coupled pair is intended for applica-
tions where complete electrical isolation is required
between low power circuitry, such as integrated cir-
— cuits, and AC' line voltages. It provides high speed
1 Inmeted po switching of relay functions. Because of its bistable
3 Qveralinstled position characteristics, it lends itself for use as a latching re-»

the seting plane lay in direct current circuits.
PACKAGE MATERIALS:
Tinned with 80/40

Loads —
Body — Sificone plastic

1z:rkuzammonu>E
3

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Unless Otherwise Specified)

MCS2 MCS2400
CHARACTERISTICS MIN. TYP, MAX. MIN. TYP. MAX, UNITS TEST CONDITIONS
INPUT DIODE
1 Forward voitage (Vg} 1.25 . 1.25 R Ie = 20mA
Reverse voltage (Vg) 3.0 - K - Ig = 10 uA
Reverse current (lg) - .001 .001 Vp=3.0V
Junction capacitance (C,) - V=0

DETECTOR
Forward leakage current (Igx) . . K . VEx = Rated Vex, Rgk = 27k§2
Reverse leakage current (lgx) . . . . Vrx = Rated Vgy, F}GK =27k
Forward blocking voltage (Vexm, Vom) Rgk = 10kQ @ 100°C
Reverse blocking voltage (Vrom) Rgk = 10k2 @ 100°C
On voltage (Vrp) . . . . I+ =100 mA
Holding current (lyyx) K . . . . . Rgk = 27k$2
Gate trigger voltage (V) . . . . Vex =100V
Gate trigger current (Igy) Vex = 100 V, Ri_= 10k§2, Rgk = 27kQ2

COUPLED
Turn on current (threshold), (I1) K . K Vex =100 V, Rgk = 27k
te + ta (See note 1) = (ton) Ig = 30 MA, Rgk = 27kS2, Vee = 20 V
Steady state voltage (Viso) t =1 min.
t=1min.
Surge isolation rating t=1sec.
t=1 sec.
Isolation resistance (R o) V =500 VvDC
Isolation capacitance (C,so) Rk . f=1MHz




'*MCS2 MGS2400

ABSOLUTE MAXIMUM RATINGS

Storage temperature -55° C to 150° C
Operating temperature —55 °C to 100°C
L.ead soldering time @ 260°C 7.0 seconds

LED (GaAs Diode)

DETECTOR (Photo SCR)

Power dissipation @ 25 °C ambient . .. ... ... 90 mW Power dissipation @ 25° C ambient . .. ... ... 200 mW
Derate linearly from 25°C .. 1.2 mW/°C Derate linearly from 25 °C 2.67 mW/°C
Continuous forwardcurrent . .. .. ......... 60 mA MCS2 DC anodecurrent ... ... ... 150 mA
Reversevoltage . ...............0..u.n 30V MCS2400 DC anodecurrent . . ... ... 100 mA
Peak forward current . .. .. ... ... 0. 05 A Peak pulse current (100 us, 120 pps) . ....... 1.0A

(50 us pulse, 120 pps) Averagegatecurrent ... ....... .. 25 mA
COUPLED Reverse gatecurrent .. ............0n 1.0 mA
lsolation voltage . . . v v v v v e n e 3550 VDC MCS2 anode voltage (DC or peak AC) . ...... 200V
Total package power dussmatnon .......... 250 mW MCS2400 anode voltage (DC or peak AC) . . . .. 400 V
Derate linearly from 25°C . . .. ... ... .. 3.3 mw/°C

ELECTRO-OPTICAL CHARACTERISTIC CURVES (25°C Free Air Unless Otherwise Specified)
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Fig. 1. LED Lifetime vs.

Fig. 3. Anode Current vs.
Anode-Cathode Voltage

Fig. 2. Forward Voltage vs.

Forward Current Forward Current
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e
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Fig. 4. Holding Current vs.
Gate-Cathode Resistance



ELECTRO-OPTICAL CHARACTERISTIC CURVES (Cont'd) (25°C Free Air Unless Otherwise Specified)
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Fig. 5. Trigger Delay Time vs,
Forward Current (note 1)
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' MGS2 MCS2400

TYPICAL CIRCUIT APPLICATIONS

OPERATING SCHEMATICS

DC LOAD

LY

CONTROL
INPUTS

RELAY CIRCUIT FOR HALF WAVE A.C. CONDUCTION

NOTES
1. The rise time of the SCR is typically less than 500 nanoseconds.



GENERAL INSTRUMENT Mcsszoo
Optoelectronics MGSBZOI

OPTICALLY ISOLATED SOLID STATE AC DIP RELAY

PRODUCT DESCRIPTION

The MCS6200 series are optically-isolated solid state relays with two photo-SCR'’s connected Anode-to-Cathode (see
circuit diagram). Two Light Emitting Diodes, coupled to the photo-SCR's, provide independent SCR control. The

MCS6200 features an input to output minimum breakdown voltage of 1500 VDC, while the MCS6201 features
2500 VDC.

PACKAGE DIMENSIONS FEATURES
w——T T . X, Fast switching
270 ¢

R Independent direction control
Low input control power
High pulse current capability

High voltage isolation between input and
output

Compact plastic DIP package

6 5

7
[ B |

o {vzzrxczonmono>»

NOTI
1. Installed position of lead centers

s APPLICATIONS
— T P

SEATING B3
PLANE LY

® AC power control
~ G PACKAGE MATERIALS: ® Triac triggering
Bi-directional motor control

4 _‘.1 f‘—L lf: ® DC power supply polarity control
K
J

L) Leads — Tinned with 60/40 tin lesd N —t
Body — Siticone plastic L]

ABSOLUTE MAXIMUM RATINGS storage temperature -55° to 150°C
Operating temperature ~5°5°C to 100°C
Lead soldering time @ 260 C 7.0 seconds
LED (GaAs Diode) DETECTOR (Photo SCR) each direction
Power dissipation @ 25°C ambient Power dissipation @ 25°C ambient
Derate linearly from 25°C ., ... ... ... 1.2 mW/°C Derate linearly from 25°C
Continuous forward current Continuous forward current
Reverse voltage . Peak pulse current (100 usec @ 120 pps) . . ..
Peak forward current . Average gate current
(50 us pulse, non-repetitive) Reverse gate current
COUPLED
Total pagkage power dissipation
at 25
Derate linearly from 25°C 3.1 mw/°c
Input to output breakdown voltage
MCS6200 1500 VDC
MCS6201 2500 vDC

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
LED (each)

Forward voltage 1.25 1.5 \Y lg =20 mA

Reverse voltage R — - v Igr =10 MA

Reverse current .001 10 HA Vg =3.0V

Junction capacitance 50 - pF VeE=0V




ELECTRO-OPTICAL CHARACTERISTICS (Con’t)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS

DETECTOR (each)
Forward leakage

current (Note 2) 1ex - .02 2.0 HA Vex = Rated Vexwm, Rak = 27 2
Max. forward
blocking voltage Vexm 200 - - v Rak = 27 kQ
On voltage Vim - 1.0 1.3 \ Iy =100 mA
Holding current Thx .01 .15 2.0 mA Rgk = 27 kQ
Gate trigger voltage Vat - 5 1.0 \ Vex =100V
Gate trigger current lgT - 15 100 HA Vex = 100V, R = 10 k€, Ry = 27 kQ
(direct drive) s - 45 500 LA VEx =100 V, R_ = 10 k2, Rgk = 10 k§2
laT - 0.5 2.0 mA Vex =100 V, R_ = 10 k2, Rgk = 1 k2
COUPLED
Turn on current ler 2 8 14 mA Vex = 100 V, Rgk = 27 k2
Trigger time ton=tr*+ta - 10.0 - psec Rax = 27 kQ, [g =30 mA, V. =20 V
AC turn on current e 20 - - mA Vee = 120 VAC, I+ = 100 mA,
(Note 1) Rgk = 27 k2
ISOLATION
Isolation breakdown
voltage Viso t =1 second
MCS6200 1500 - - vDC
MCS6201 2500 - - vDC
Isolation resistance Riso - 1011 - Q V =500 VDC
Capacitance Ciso - 1.0 - pf f=1MHz

Note 1. To ensure conduction In both directions, see “TRIAC CONNECTION" schematic.
Note 2. Rk applled to both channeis simuitaneously.

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (Con‘t)
(25° Free Air Temperature Unless Otherwise Specified)
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Fig. 10. Gate Trigger Voltage Vg vs. T Fig. 11. Anode Current Derating

TYPICAL CIRCUIT APPLICATIONS

J

A. TRIAC CONNECTION




TYPICAL CIRCUIT APPLICATIONS (Cont'd)
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GENERAL INSTRUMENT
Optoelectronics McTZ
PHOTOTRANSISTOR OPTOISOLATOR

PRODUCT DESCRIPTION
The MCT2 is a NPN silicon planar phototransistor optically coupled to a gallium arsenide diode. It is mounted in a
six-lead plastic DIP package.

PACKAGE DIMENSIONS APPLICATIONS

A

5 4

[ Mo} AC line/digital logic isolator
Digital logic/digital logic isolator
Telephone/telegraph line receiver
Twisted pair line receiver
High frequency power supply
feedback control
Relay contact monitor

| Power supply monitor

3

SEATING
PLANE

-

T

1z;rx.xc:mnoo->§

NOTES
;, tanll-d position of ised centers
PACKAGE MATERIALS: . Four pisces }
Laads ~ Tinned with 60/40 tin lesd 3. Overall installed position
Body — Silicone plastic 4. Thess messurements are made from
the seeting plane

ABSOLUTE MAXIMUM RATINGS Storage temperature -55°C to 150°C
Operating temperature -55°C to 100°C
Lead temperature (Soldering, 10 sec) 260°C
Input Diode Output Transistor
Forward current Power dissipation at 25°C ambient
Reverse voitage . Derate linearly from 25°C . ........ 2.6 mW/° C
Peak forward current Input to output voltage isolation . ... 1500 voits DC
(1 us pulse, 300 pps)o Total J)ackage power dissipation at
Power dissipation at 25 C ambient . . .. 25 C ambient (LED ?|us detector) 250 nlw
Derate linearly from 25°C......... 2.6 mW/°C Derate linearly from25°C .. ......... 3.3mw/C
Collector-Emitter Current (I¢)

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX, UNITS TEST CONDITIONS

tnput Diode

Forward Voltage Vg 1.25 1.50 \" Ig =20 mA
Reverse Breakdown Voltage BVg . 25 Ir=10 uA
Junction Capacitance C, 50 Vg=0V

Reverse Leakage Current la .01 Vg=3.0V

Output Transistor
OC Forward Current Gain hge 250 Vee=5 V, Ic=100 uA
Collector To Emitter Break-

down Volt. BVeeo 85 Ic=1.0mA, Ig=0
Collector To 'Base Break-

down Voltage BVego Ic=10 uA
Emitter to Collector Break-

down Voltage BVeco lg =100 uA, g =0
Coliector To Emitter, Leak-

age Current Iceo Vee=10V, 1g=0
Collector To Base Leak-

age Current icso 5 Veg=10 V, =0




7*MGT2

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Capacitance Collector To Ceceo
Emitter 8 pF Vee=0
Capacitance Collector To Cego
Base 20 pF Veg=10V
Capacitance Emitter To Base Cego 10 pF Vge=0
Coupled \
DC Collector Current Transfer /e 20 60 % Vee=10V, Ig=10 mA, Note 1
Ratio
DC Base Current Transfer Ratio '8¢ .35 % Vcg=10 V, 1g-10 mA
Isolation Voltage 1500 2300 vDC
800 VRMS =60 Hz
)solation Resistance 1031 1012 Q V,.0=500 V
Isolation Capacitance 5 pF f=1MHz
Collector-Emitter, Saturation
Voltage V ce(sat) 0.24 0.4 v lc=20mA, Ig=16 mA
Bandwidth (see note 2) By 150 KHZ 1.=2 mA, VCE=10 V, R =100
(Circuit No. 1)
SWITCHING TIMES TYP. UNITS TEST CONDITIONS
Saturated
ton (from 5V to 0.8 V) ton (SAT) 10 Ms  RL=2K, 1g=15mA, Vee=5V
t off (from SAT to 2.0 V) tosr (SAT) 30 Rg=open {Circuit No. 2)
Saturated
ton (from 5 V to 0.8 V) ton (SAT) 10 us R =2 K, 1=20 MA, V=5V
t off (from SAT to 2.0 V) tog (SAT) 27 Rg=100 KQ (Circuit No. 2)
Non-Saturated
Base Rise Time t, 300 ns R_=1 K&, Vcg=10V
Fall Time t 300 ns

(25°C Free Air Temperature Unless Otherwise Specified)

L .
* e
2 2

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES

Vout

Circuit 2

Circuit 1
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Fig. 2. Dark Current vs. Temperature Fig. 3. Switching Time vs. Base

Resistance

Fig. 1. Current Transfer Ratio vs.
Forward Current
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TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25 C Free Air Temperature Unless Otherwise Specified)

0 1 A 1.0mA
A +V
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Q 8 - {- ‘-
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S
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Fig. 4. Saturation Voitage vs. Fig. 5, Circuit for Figure 3 Fig. 6. Waveforms for Figure 3
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NOTES

1. The current transfer ratio (Ic/I ) is the ratio of the detector collector current to the LED input current with Vg at 10 volts.
2. The frequency at which ig is 3 dB down from the 1 kHz value.
3. Rise time (t,} is the time required for the collector current to increase from 10% of its final value, to 90%.

Fall time (tf) is the time required for the collector current to decrease from 90% of its initial value, to 10%.







GENERAL INSTRUMENT
Optoelectronics

MCT2E

PHOTOTRANSISTOR OPTOISOLATOR

PRODUCT DESCRIPTION

The MCT2E is a NPN silicon planar phototransistor optically coupled to a gallium arsenide diode. tt is mounted in a
six-lead plastic DIP package.

PACKAGE DIMENSIONS

A

APPLICATIONS

Utility/economy isolator
0 AC line/digital logic isolator
E3 (© sase Digital logic/digital logic isolator
L[E®°°L“m" Telephone/telegraph line receiver
(O urrren Twisted pair line receiver
High frequency power supply
feedback control
Relay contact monitor
= Wy Power supply monitor
UL Approved Product File
E50151

-

6 5 4
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e

I
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SEATING
PLANE

P

- 5o

Blvzgrxczonmoow

PACKAGE MATERIALS: NOT!
Leads — Tinned with 60/40 tin lead . Installed position of lead centers
Body - Silicone plastic 2. Four places
Overall instalied position
These messurements are made from
the seating plane

ABSOLUTE MAXIMUM RATINGS Storage temperature ~55°C to 150°C

Operating temperature ~55°C to 100°C
Lead temperature (Soldering, 10 sec) 260°C

Derate linearly from 25°C ... ...... 2.6 mwW/°C
Isolationrating......... 3550 vDC
Totaldpackage power dissipation at

25°C ambient (LED g)lus detector) 250 n'LW
Derate linearly from25°C . .......... 3.3mwW/ C
Collector-Emitter Current (I¢)

Input Diode

Forward current

Reverse voltage

Peak forward current

(1 us pulse, 300 pps)

Power dissipation at 25°C ambient . . .

Derate linearly from 25°C ... ...... 2.6 mW/°C
Output Transistor

Power dissipation at 25°C ambient

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP MAX. UNITS TEST CONDITIONS

Input Diode
Forward Voltage Vg 1.25 1.50 v

Reverse Breakdown Voltage BVgp . 25 v
Junction Capacitance Cy 50 pF

le =20 mA
1r=10 uA
Ve=0V

Reverse Leakage Current e .01 MA Vp=3.0V

Qutput Transistor
DC Forward Current Gain
Collector To Emitter Break-

down Volt. 85
Collector To '‘Base Break-

down Voltage 165
Emitter to Collector Break-

down Voltage 14
Collector To Emitter, Leak-

age Current 5

heg 250 Veg=5V, Ic=100 pA
lc=1.0 mA, =0
Ic=10 uA

lg = 100 pA, I =0

Collector To Base Leak-
age Current

Vce=10V, 1£=0

Veg=10V, Ig=0




CHARACTERISTIC SYMBOL GUAR.
MIN.
Capacitance Collector To Cceo
Emitter
Capacitance Collector To Ccao
Base
Capacitance Emitter To Base Ceso
Coupled f
DC Collector Current Transfer e 20
Ratio \
DC Base Current Transfer Ratio 8/l
Surge isolation Viso 3550
2500
Steady state isolation Viso 3150
2250
Isolation Voltage 2500
By (1-0) 3500
Isolation Resistance 101!
Isolation Capacitance
Collector-Emitter, Saturation
Voltage Ve (sat)
Bandwidth (see note 2) Bw
SWITCHING TIMES
Non-Saturated
Collector Delay Time ty
Rise Time t,
Storage Time tg
Fall Time t,
Non-Saturated
Collector Delay Time tq
Rise Time t,
Storage Time tg
Fall Time ty
Saturated
ton (from5V to 0.8 V) ton (SAT)
t off (from SAT to 2.0 V) tore (SAT)
Saturated
ton (from 5V to 0.8 V) ton (SAT)
t off (from SAT to 2.0 V) o (SAT)
Non-Saturated
Base Rise Time t,
Fall Time t
1
; Vee
3 * |
V out

Ry

Circuit 1

TYP.

20
10
60

.35

1012

0.24

150

TYP.

0.5
25
0.1
2.6

2.0
15
0.1
15

175
175

GUAR. UNITS

MAX.
pF
pF
pF
%

%
vbC

VAC-rms
voC

VAC-rms
Vrms
vDC
Q
pF

0.4 v

KHz

UNITS

us

Hs

us

us

ns

_'L.
O

\ 4B
o——-

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

TEST CONDITIONS

Vee=0

Veg=10V
Vae=0

Vceg=10V, Ig=10mA, Note 1

Vea=10 V, [g-10 mA
Relative humidity < 50%
Ta=+25°C, 1.0 S 10 A
1 second
Relative humidity < 50%,
Ta=+25°C, 1.0 S10 kA
1 minute

f=60Hz

V,.0=500 V
f=1MHz

Ig=20mA, I =16 mA

Ic=2 MA, V. =10V, R =100
(Circuit No. 1)

TEST CONDITIONS

R_=100 £, ic=2 mA, Vee=10V
(Circuit No. 1)

R =1 K, Ic=2mA, Vcc=10V
(Circuit No. 1)

R =2 K, {g=16 mA, V=5V
Rg=open (Circuit No. 2)

R =2 K2, 1g=20 MA, Vcc=5 V
Rg=100 K (Circuit No. 2)

R =1 K, Vcp=10V

Vee
O
Ry
O
V out
= e
Circuit 2




TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES

SWITCHING TIME ~ SEC

NORMALIZED CURRENT TRANSFER RATIO ~ %

(25°C Free Air Temperature Unless Otherwise Specified)
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©MGT2E

TYPICAL ELkECTR’O—oPTchL CHARACTERISTIC CURVES
(25° C Free Air Temperature Unless Otherwise Specified)

NOTES
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L g o Il 1 Lhdd
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Fig. 15, Lifetime vs. Forward Current Fig. 16. Sensitivity vs. Base Resi: Fig. 17. Detector Typical hfg Curves
(Note 4)
OPERATING SCHEMATICS
MODULATION CONSTANT \ [ .
INPUT WE a1 Y Cuppent - Vecmr0vOLTS PULSE 479 @ Vecm10VOLTS
3 )l AAA—@ INPUT INPUT
e — ———. — I -
- |
wl ¥, 3o
L — PULSE
PR PR OUTPUT
P — | ouTPUT -—
" e
f, = 1000
R, = 1000
— —
- cB27 - c828
Moduiation Circuit Used to Obtain Output vs Frequency Plot Circuit Used to Obtain Switching Time vs Coliector Current Ptot
|

1. The current transfer ratio {Ic/l g) is the ratio of the detector collector current to the LED input current with Vo at 10 volts.
2. The frequency at which i¢ is 3 dB down from the 1 kHz value.
3. Rise time (t,) is the time required for the collector current to increase from 10% of its final value, to 90%.

Fall time {tf) is the time required for the collector current to decrease from 90% of its initial value, to 10%.

. CTR, - CTR
4. Normalized CTR degradation =

o
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Optostectromes MCT210

PHOTOTRANSISTOR OPTOISOLATOR

FEATURES
® TTL compatible 1-10 gate loads
® High CTR with transistor output
MCT210-—-150% min.
® Specified CTR over temperature range
® Good logic load characteristics
VoL =04V @ 1.6 mAtol6mA
output sinking (I )
® UL recognized (File #50151)

APPLICATIONS

® Digital logic isolation

® Line receivers

® Feedback controf circuits

® Monitoring circuits PRODUCT DESCRIPTION
The MCT210 incorporates a NPN silicon planar
PACKAGE DIMENSIONS phototransistor optically coupled to a galtium arsenide
diode emitter. The MCT210 has a specified minimum
A CTR of 50%, saturated, and 150%, unsaturated.
c-o‘ This unit is mounted in a six-lead plastic DIP
6 5 4 socket.
i T e I ol ,‘ ':75_
I 7
[
SYMBOL
l PACKAGETMATER[Q‘L& 140 tin 2
a1 ’5;\?: Si;m::mic finead g
“ P
G
H
4
K
L
anope (1 [©) sase x
®
cathooe (2 } [5) couiecron NOTES
1. instailed position of Jead centers
2. Four places
[© [© emirren 3. Overali instalted position
4. These measurements are made from
the seating plane
€1339

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE INPUT DIODE
Storage temperature . . .. ....... -55°C to 150°C Forwardcurrent . .................. 60 mA
Operating temperature . ... .. ... -55°C t0 100°C Reversevoltage . . ... ................ 3.0V
Lead temperature Peak forward current
(Soldering, 10sec) . .................. 260°C {1 uspuise, 300pps). ................. 30A
(T:ég p?ckzget pc:we)r dissipation @ 25°C Power dissipation 25°C to 70°C ambient ... 90 mW

plusdetector) . ............ . .. 260 mw i ° °
Derate linearly from 26°C .......... 3.4 mw/°c perate inearly from +70°C ... 20mw/c
Surgeisolation ... ............... 2500 VDC OUTPUT TRANSISTOR

1500 VRMS Power dissipation @ 25"5; ........... 200 mw

Steady state isolation ............, 2250 vDC Derate linearly from 25°C ... .. . 2.67 mW/C

1250 VRMS




'?MCT210

ELECTRO-OPTICAL CHARACTERISTICS (0° to +70°C Temperature unless otherwise specified)

INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
u 1 Forward voltage Vg 1.25 1.50 \4 lg =40 mA
=]
O | Forward voltage temp. ~1.8 mV/°C
8 coefficient
§ Reverse breakdown voitage BV 6.0 15 v Ig = 10 pA
& | Junction capacitance C, 50 pF Ve =0V, f=1MHz
= 65 pF Ve=1V,f=1MHz
Reverse leakage current g .01 10 MA Vg =6.0V
DC forward current gain heg 400 Vee =5V, lg = 10mA
Breakdown voltage
« Collector to emitter BVceo 30 45 \4 lc=10mA, Ig=0
<] Collector to base . BVego 70 Vo i =10uA
& | Emitter to collector BVeco 6 8 v Ig = 100 MA, I = 0
@
Z | Leakage current
g Collector to emitter lceo 5 50 nA Vee =5V, 1 =0,
5 0 WA VeeosV.lp=0
M cE * e =0,
o | Capacitance
5 | Collector to emitter 8 pF Veg=0,f=1MHz
© | Callector to base 20 pF Veg=5,f=1MHz
Emitter to base 10 pF Vegg =0,f=1MHz
COUPLED CHARACTERISTICS
CHARACTERISTIC SYMBOL MiN. TYP. MAX. UNITS TEST CONDITIONS
Current transfer ratio, lce/le
collector to emitter
MCT210 (a) 50 70 % Veg =04V, g =3.2mA
to 32 mA
8 150 225 %  Vee=5.0V,Ip=10mA
Current transfer ratio, lep/te 0.6 % Veg = 5.0V, Ig = 10 mA
collector to base
Saturation voltage Vce(SAT)
collector to emitter
MCT210 0.2 0.4 \% le = 16 mA, Ig = 32 mA
Surge isolation Viso 2500 vDC Relative Pgumidity < 50%,
Ta =+25°C, o < 10 uA
2 1500 VAC-rms 1 secqnd .
O | Steady state isolation Viso 2250 VDC  Relative humidity < 50%,
g Ta=+25°C, Lo <10 pA
5' 1250 VAC-rms 1 minute
@ | Isolation resistance Riso 1011 5x1012 ohms _\I{I-O = ggQCVDC,
A=*
tsolation capacitance Ciso 1.0 pF f=1MHz
Non-saturated
@ Rise time t, 4 us 5._ =_120VQ. Ie = 2mA,
2 Se(;CF—' 17 and 18
F | Fall time Y 5 s igures
© | Saturated
2| wisetime t 25 us R =560% ¢ - 1B mA
o | Fall time t 25 s SeeFigures 17an
= Propagation delay _ -
& H?g?la to fow TeogHu) 2 bs Ru ;.2‘7"' '1F7’ Ids l'gA
Low to Xt Tep(LH) 10 us See Figures 17 an
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ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)

100
60
- v/
20
2 /A
Hf
6 s
4
< 2 0
£ _S+25°C
; HH >~ e
s HH
= a
2
71
. £
b — /s
04
/i
02 7
01
5 10 15 20 25
Vi — (Volts) c1241
Fig. 1. Forward Voltage vs.
Forward Current
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Fig. 4. Collector Current vs.
Collector to Emitter Voltage
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Fig. 10. Coll to Emitter Leak

Current vs. Temperature
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Fig. 2. Collector Current vs. Fig. 3. Collector Current vs.
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Fig. 5. Collector to Emitter Breakdown
Voltage vs. Base to Emitter Resistance
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Fig. 11. Collector to Emitter Leakage
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Fig. 6. Saturated CTR vs.
Base to Emitter Resistance
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SWITCHING CHARACTERISTICS

T 1Ti0w T 11
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Fig. 13. Switch-on Time vs. Fig. 14. Switch-off Time vs. Base to
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Fig. 17. Switching Time Waveforms Fig. 18. Switching Time Test Circuits Fig. 19. Typical TTL Interface at
Operating Temperatures of. & to 700



GENERAL INSTRUMENT

MCT26

PHOTOTRANSISTOR OPTOISOLATOR

Optoelectronics

PRODUCT DESCRIPTION

The MCT26 is a NPN silicon planar phototransistor optically coupled to a gallium arsenide diode. It is mounted in a
six lead plastic DIP.

PACKAGE DIMENSIONS APPLICATIONS

SYMBOL
¢ A B .. -
6 s ~| % s = AC line/digital logic isolator
Nl AN = 0 I P L
‘1— »a € = Digital logic/digital fogic isolator
G
8 E s Telephone/telegraph line receiver
J o] é = Twisted pair line receiver
LS N W = 4 .
T2 v NOTES = High frequency power supply feedback control
.1 L t H craz ; I;r:umledmﬁun of lead centers
" Four places
f - 3 Oveall insalled psition = Relay contact monitor
1 " the seating plane
SEATING o | l © PACKAGE MATERIALS: w Power supply monitor
“PUANE T | @ Leads — Tinned with 60/40 tin lead
Body — Silicone plastic
f ©

-f|f-x

b= g o

ABSOLUTE MAXIMUM RATINGS Storage Temperature -55°C to 150°C
Operating temperature -55°C to 100°C

Lead temperature (Soldering, 10 sec) 260°C

Input Diode Output Transistor
Forwardcurrent ... ............. 60 mA Power Dissipation at 25°C ambient . . . . 200 mW
Reversevoltage . ................. 3.0V Derate linearly from 25°C ... ... .. 2.6 mW/°C
Peak forward current Input to outputvoltage. . . .. ........ 1500 volts
(1 uspulse, 300pps). . ............ 3.0A Total package power dissipation at
Power dissipation at 25°C ambient . ... 200 mW 25°C ambient (LED Elus detector) . ... 250 mW
Derate linearly from 25°C ... ..... 2.6 mw/°C Derate linearty from 25°C . ... ...... 3.3 mw/°C
ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)
CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Emitter
Forward voltage Vo - 1.25 1.5 \" lg =20 mA
Reverse current | o - .15 10 MA Vg =30V
Capacitance C, - 50 -_ pF V=0
Detector
hee — 150 - Veg =5V, Ie = 100 uA
BVeeo 30 85 - v le=1.0mA 1. =0
BVeco 7 12 - \ lg =100 uA, I =0
cEO - 5 100 nA Vee =5V, 1. =0
Capacitance Collector-emitter C¢ 8 - pF Vee =
BVcgo 30 165 — \ lc =10 uA
Iego (dark) - 1 100 nA Veg =5V, 1-=0
Coupled
DC current transfer ratio CTR 6 14 - % lg =10mA, Ve =10V, note 1
Breakdown voltage 1500 2500 - vDC t =1 second
800 — — VAC, RMS @ f = 60 Hz
Resistance emitter-detector R, , 101! 1012 Q Ve.p = 500 VDC
Ve (SAT) - 0.2 0.3 v le =250 uA, I = 20 mA
- 0.2 0.5 v Ic =1.6mA, I = 60 mA
Capacitance LED to detectorC,, — 0.5 — pF f=1MHz
Bandwidth (see figure 5) B, — 300 — kHz Ic = 2mA, note 2
Rise time + fall time (see oper. schematics) Ll 2 - Hs e =2mA, Ve =10V, note 3




'%MGT26

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)

< -
E 00 € 100
@ l ~ |
g ,}“‘\‘/ § Veg = 10 VOLTS o
B e S s g
E s ( 1 § §'h Veg = 10 VOLTS
| a0 mA 1 g
= \ 2
g so =T £ 50 § e /
& H
£ | £ 2o, L/
o 1g = 20 MA
5 25 e § 25 x /]
5 Ig = 10 A g g i
o ‘T" 3 10-1 /,
§ ° | o o R T 20 40 60 8 100
o 0 5 10 15 20 2 30 0 10 20 30 4 5 60 AMBIENT TEMPERATURE (°C)  CB32
Vg COLLECTOR VOLTAGE — DETECTOR (VOLTS) I¢ INPUT CURRENT — LED (mA} €831
€830
Fig. 1 D Output Ci istics Fig. 2 Input Current vs. Fig. 3 Dark Current vs.
Output Current Temperature (°C)
’ . Y T 1
5 1 1
2 g [ vee - tovours [ Ve = 10 VOLTS
3 LED CURRENT-10mA E" 1 W .
3 Vce-10 VOLTS 1 w % I
] y FREE DEVICE £ m A - il
Ty ; iy
w 2 z
H S os 3 HT
5 ENg £ N =
g Sos H !
i 02 \ - R =100
| 1l 1
60 40 -20 O 20 40 60 80 I I3 10K 100K AL ot 020304 050810 2 3 4 567810
AMBIENT TEMPERATURE ("C) FREQUENCY (Hz) COLLECTOR CURRENT I (mA)
ca33 cs34 €835
Fig. 4 Current Output Fig. 5 Output vs. Frequency Fig. 6 Switching Time vs.
vs. Temperature Collector Current
For additional characteristic curves, see figures 2, 3,5, 6, 8, 11,12, & 13 on MCT2.
OPERATING SCHEMATICS
I
MODULATION ¢ 70 'y SORSTANT '© y,=10VOLTS ruLse 470 o—  Vecm10VOLTS
—
LED I
A —
e
Modulation Circuit Used to Obtain Output vs. Frequency Plot Circuit Used to Obtain Switching Time vs. Coll Current Plot

NOTES
1. The current transfer ratio {IC/IF) is the ratio of the detector collector current to the LED input current with
VCE at 10 volts.
2. The frequency at which i¢ is 3 dB down from the 1 kHz value.

3. Rise time (tr) is the time required for the collector current to increase from 10% of its final value to 90%.
Fall time (tf) is the time required for the collector current to decrease from 90% of its initial value to 10%.



GENERAL INSTRUMENT
Optoelectronics

FEATURE SPECIFICATIONS

e Controlled Current Transfer Ratio — 45%
to 90% (specified conditions)

¢ Maximum Turn-on time — 7 useconds
(specified condition)

® Maximum Turn-off time — 7 useconds
(specified condition)

® Surge Isolation Rating —
3550 volits DC 2500 voits AC, rms

o Steady-state Isolation Rating —
3150 volts DC 2250 volts AC, rms

¢ Underwriters Laboratory (U.L.) recognized
— File ES0151

MGT271

PHOTOTRANSISTOR OPTOISOLATORS

DESCRIPTION

The MCT271 is a phototransistor-type optically
coupled isolator. An infrared emitting diode manu-
factured from specially grown gallium arsenide is selec-
tively coupled with an NPN silicon phototransistor.
The device is supplied in a standard plastic six-pin
dual-in-line package.

APPLICATIONS

® Switching networks

® Power supply regulators
® Digital logic inputs

® Microprocessor inputs

@ Appliance sensor systems

PACKAGE DIMENSIONS

INCHES| ™
SYMBOL | “\ax. | max.
A 365 | 9.27
270 | 6.73
130 | 3.8
(Gl I
300 Ref 7,62 Ref.
014 | 036
32 | 8.26
070 | 1.78
10 | 298
022 | 056
085 | 216

178 4.45

w{2Z|2|r| x| T|O]|n|m|O|O|®.

N
SEATING ‘L
PLANE 7 f

NOTES

1. INSTALLED POSITION OF LEAD CENTERS

2. FOUR PLACES

3. OVERALL INSTALLED POSITION

4. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE




" MGT271

ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX.  UNITS TEST CONDITIONS

Current Transfer Ratio,
collector to emitter {(a) Icellg 45 67 20 lg=10mA; Vcg=10V
Ig=16 MA; V=04V

Current Transfer Ratio,
collector to base lcg/lg . lIe=10mA; Veg=10V
Saturation voltage VCE(SAT) . . lg=16mA; Ic=2mA

Non-saturated
Turn-on time RL=100%;1c=2mA;
Vee=56V
Turn-off time toff X See figures 11, 13
Saturated
Turn-on time ton . ig=16mA; R = 1.9 KQ
Turn-off time toff See figures 12, 14
{Approximates a typical TTL interface}
Turn-on time ton X Ig=16 mA; R = 4.7 KQ
Turn-off time toff See figures 12, 14
(Approximates a typical low power TTL interface)

ton

SWITCHING TIMES

Surge isolation Viso Relative humidity < 50%,
li_o < 10 uA
VAC-rms 1 second
Steady state isolation- Viso vDC Relative humidity < 50%,
li—o < 10 uA
VAC-rms 1 minute
Isolation resistance Riso ohms V.0 = 500 VDC

ISOLATION

Isolation capacitance Ciso . pF f=1MHz

INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS

Forward voltage Vg 1.20 1.50 A Ig =20mA
Forward voitage temp.
coefficient -1.8 mv/°C
Reverse breakdown voltage X 25 \% Ilg =10 uA
Junction capacitance 50 pF VE=0V,f=1MHz
65 pF VE=1V,f=1MHz
Reverse leakage current .35 RA V=30V

INPUT DIODE

DC forward current gain Vcg =5V, Ic =100 uA
Breakdown voltage

Collector to emitter lc=10mA Ig=0

Collector to base lc=10uA

Emitter to collector lg =100uA,Ig=0
Leakage current

Collector to emitter Vee=10V,Ig=0

Capacitance
Collector to emitter Vece=0,t=1MHz
Collector to base Veg =5, f=1MHz
Emitter to base Vgg=0,f=1MHz

OUTPUT TRANSISTOR
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ELECTRICAL CHARACTERISTIC

CURVES (25°C Free air temperature unless specified)
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Fig. 8. Current Transfer Ratio vs.

ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE

INPUT DIODE

o Forward DCcurrent . ................ 60 mA
Storage temperature . ......... —55:0 to 150°C Reversevoltage . ................ . 3v
Operating temperature . . . ...... -55Cto 100°C Peak forward current
Lead temperature o (Tuspulse,300pps} . ................ 30A
(Soldering, 10sec) ............ ......260°C Power dissipation 25°C ambient ... ..... 90 mW
Totg package powe)r dissipation @ 25°C 260 mW Derate linearly from 25°C . ......... 1.2 mW/°C
(LED plus detector B 60 m OUTPUT TRANSISTOR
Derate linearly from 25°C .. . ... <o 35mW/SC Power dissipation @25°C. . ........... 200 mwW
Derate linearly from 25°C . ........ 2.67 mwW/°C
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SWITCHING CHARACTERISTICS

16
14
i R = 1.9KQ
12 Ve =5V 4
L Rgg =0
5 10
TN
|
S8
HE N
v e
M 1
4 on
2
32 4 8 12 16
Ig — (mA) c1291
Fig. 9. Switch-on Time vs.
IF Drive (saturated)
PULSE WIDTH = 100 s
INPUT DUTY CYCLE = 10%
ov | r—T——
|
1
[}
ouTPUT

|

|

I

f t 1

~+{lonte—  —=qlofrfe~
c1203

Fig. 11.

Vee =50V

“—Ic=2mA

ouTPUT

1009

C1295

Fig. 13.

]
R =1.9KQ
30
2
| off
w 20
=
[ il
10
0
- ™ 500K 100K 50K
Rg - (@) c1202

Fig. 10. Switch-off Time vs. Base to
Emitter Resistance (saturated)

| PULSE WIDTH = 100 us
DUTY CYCLE = 10%
Prmmmp——

(S| 1
=1 ton P+ toff (o=
‘c1204

Fig. 12.

Vee =50V

lg=16mA
ouTPUT




DESIGNER SERIES

GENERAL INSTRUMENT
Optoelectronics

FEATURE SPECIFICATIONS

e Controlled Current Transfer Ratio — 75%
to 150% (specified conditions)

Maximum Turn-on time — 10 useconds
(specified condition)

Maximum Turn-off time — 10 useconds
(specified condition)

Surge Isolation Rating —
3550 volts DC 2500 volts AC, rms

Steady-state Isolation Rating —
3150 volts DC 2250 volts AC, rms

Underwriters Laboratory (U.L.) recognized
— File E50151

MCT272

PHOTOTRANSISTOR OPTOISOLATORS

DESCRIPTION

The MCT272 is a phototransistor-type optically
coupled isolator. An infrared emitting diode manu-
factured from specially grown gallium arsenide is selec-
tively coupled with an NPN silicon phototransistor.
The device is supplied in a standard plastic six-pin.
dual-in-line package.

APPLICATIONS

® Power supply regulators
® Digital logic inputs

® Microprocessor inputs

® Appliance sensor systems
® Power supply regulators
® Industrial controls

PACKAGE DIMENSIONS

TNCHES| mm
SYMBOL | "viax. | max.

.365 9.27
.270 6.73
130 3.18
15 15
.300 Ref.|7.62 Ref.

.014 0.36
.325 8.26
.070 1.78
110 2.79
.022 0.56
.085 2.16

178 4.45

PLANE 7}
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NOTES

1. INSTALLED POSITION OF LEAD CENTERS

2. FOUR PLACES

3. OVERALL INSTALLED POSITION

4. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE
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MCT272
ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN.  TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter (a) Ice/le 75 115 160 % Ig=10mA; Vcg =10V
8 125 % IF=16mA; Vg = 0.4V
Current Transfer Ratio,
collector to base leg/le .16 % Ig=10mA; Veg= 10V
Saturation voltage Vee(saT) A2 .40 Vv lg=16mMA; lc=2mA
Non-saturated
Turn-on time ton 6.0 10 us R =100 %;Ic=2mA;
& Vee=5V
= Turn-off time toff 5.5 10 Hs See figures 11, 13
; Saturated
z Turn-on time ton 39 us lg= 16 mA; R = 1.9 KQ
5 Turn-off time toff 48 us See figures 12, 14
[ (Approximates a typical TTL interface)
2 Turn-on time ton 3.9 us 1g= 16 mA; R =4.7KQ
Turn-off time toff 110 us See figures 12, 14
, (Approximates a typical low power TTL interface)
:1 Surge isolation Viso 3550 vDC Relative humidity < 50%,
B li-o < 10 pA
ﬁ“ﬂf 2 2500 VAC-rms 1 second
4 .9_ Steady state isolation Viso 3150 vDC Relative humidity < 50%,
-~ < .o < 10 pA
3 2250 VAC.rms 1 minute
2 | Isolation resistance Riso 10" ohms V|.0 = 500 VDC
Isolation capacitance Ciso 5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
# | Forward voltage Ve 1.20 1.50 \% Ig =20 mA
O | Forward voltage temp.
o coefficient -1.8 mV/°C
'5 Reverse breakdown voltage 8VR 3.0 25 \ ig =10 A
% | Junction capacitance Cy 50 pF VE=0V,f=1MHz
= 65 pF VE=1V,f=1MHz
Reverse leakage current IR .35 10 HA Vr=3.0V
DC forward current gain hgge 100 600 Vce =5V, Ic=100uA
- Breakdown voltage
o Coliector to emitter BVceo 30 45 \% lc=10mA, Ig=0
E Collector to base BVceo 70 130 v Ic=10pA
2 Emitter to collector BVegco 7 10 v lg =100 A1 =0
« Leakage current
E Collector to emitter Iceo 5 50 nA Vee=10V,ig=0
5 .
& Capacitance
2 Collector to emitter 8 pF Veg =0, f=1MHz
© | Collector to base 20 pF Veg =5, f=1MHz
Emitter to base 10 pF Vegg =0, f=1MHz
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Fig. 8. Current Transfer Ratio vs.
Operating Time

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE
Storage temperature
Operating temperature . . .. ...
Lead temperature

(Soldering, 10sec) ........
Total package power dissipation
(LED plus detector} . .........
Derate linearly from 25°C . ........

—55:Cto150°C
.. -55°Cto 100°C

v .....260°C
@ 25°C

... 260mW
. 3.5mW/°C

INPUT DIODE

Forward DC current
Reverse voltage
Peak forward current
(1 us pulse, 300 pps) .
Power dissipation 25°C ambient . .
Derate linearly from 256°C ... ..

OUTPUT TRANSISTOR

Power dissipation @ 25°°C
Derate linearly from 25°C

.. 1.2mW/°C

. 267 mW/°C
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Fig. 10. Switch-off Time vs. Base to
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GENERAL INSTRUMENT
Optoelectronics

FEATURE SPECIFICATIONS

e Controlled Current Transfer Ratio — 125%

to 260% (specified conditions)

Maximum Turn-on time — 20 useconds
(specified condition)

Maximum Turn-off time — 20 useconds
(specified condition)

Surge Isolation Rating —
3550 volts DC 2500 volts AC, rms

Steady-state Isolation Rating —
3150 volts DC 2250 volts AC, rms

Underwriters Laboratory (U.L.) recognized
— File E50151

MCT273

PHOTOTRANSISTOR OPTOISOLATORS

DESCRIPTION

The MCT273 is a phototransistor-type optically
coupled isolator. An infrared emitting diode manu-
factured from specially grown gallium arsenide is selec-
tively coupled with an NPN silicon phototransistor.
The device is supplied in a standard plastic six-pin
dual-in-line package.

APPLICATIONS

® Microprocessor board, reversible input/output
® Sensors to logic

® | ogic to controls

® Appliance controls

® Industrial process control systems

PACKAGE DIMENSIONS

INCHES
MAX.
.365
270
130
15°
.300 Ref.
.014
.326
.070
110
.022
085

SYMBOL

178

SEATING
PLANE 7

v Z|2 | X|| || [mjO|O|m|>

NOTES

1. INSTALLED POSITION OF LEAD CENTERS

2. FOUR PLACES

3. OVERALL INSTALLED POSITION

4. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE
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ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature uniess otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN.  TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter (a) lce/te 126 200 250 % Ig=10mA; Vcg=10V
8 125 % Ig =16 mA; Vo =04V
Current Transfer Ratio,
collector to base Icg/le .15 % lg=10mA; Veg= 10V
Saturation voltage VCE(SAT) .20 40 Vv Ig=16mA;Ic=2mA
Non-saturated
Turn-on time ton 7.6 20 us R =1008;1c=2mA;
] Vec=5V
H Turn-off time toff 6.6 20 MS See figures 11, 13
; Saturated
| 2 Turn-on time ton 36 us lg =16 mA; R = 1.9KQ
| 5 Turn-off time toff 75 us See figures 12, 14
[ {Approximates a typical TTL interface)
‘% Turn-on time ton 3.6 us Ig=16 mA; R_=47KQ
Turn-off time toff 155 us See figures 12, 14
(Approximates a typical low power TTL interface)
Surge isolation Viso 3550 vDC Relative humidity < 50%,
l—o < 10 pA
2 2500 VAC-rms 1 second
2 | steady state isolation Viso 3150 vDC Relative humidity < 50%,
% li-o < 10 A
2 2250 VAC-rms 1 minute
2 | isolation resistance Riso 10" ohms V.0 =500 vDC
Isolation capacitance Ciso 5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
g Forward voltage Vg 1.20 1.50 v lg =20 mA
Q | Forward voltage temp.
Q coefficient -1.8 mv/°C
S Reverse breakdown voitage BVg 3.0 25 A g = 10 A
% Junction capacitance Cy 50 pF VE=0V,f=1MHz
- 65 pF Ve=1V,f=1MHz
Reverse teakage current iR .35 10 uA VR=3.0V
DC forward current gain hee 280 Vee =5V, Ic =100 A
- Breakdown voltage
o Collector to emitter BVceo 30 70 v lc=10mA,Ig=0
& | Collector to base BVceo 70 170 v Ie= 10 uA
2 Emitter to collector BVeco 7 12 \ lg =100pA, Ig=0
g Leakage current
- Coliector to emitter Iceo 5 50 nA Vee=10V,Ig=0
-
g Capacitance
=] Collector to emitter 8 pF Vee =0,f=1MHz
o Collector to base 20 pF Veg =5, f=1MHz
Emitter to base 10 pF Veg=0,f=1MHz
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ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unl
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Fig. 1. Forward Voltage vs. Fig. 2. Collector Current vs. Fig. 3. Collector Current vs.
Forward Current Collector to Emitter Voltage Forward Current
2 250 100 — T
< mm 60[= Vcg =04V =5
8 " —— 4 T T1
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14 £ L~ B &9 —t—
12 1 20 B d | 4 ' =4 mal]
- H B z 20
E— 10 2 E‘ 4 1 AT E 10 A
T ] A1 V/ T  i7a
o g 15un____| s 1 o4 T
L L VARY / 2
10,4A ] / .10
! - < 150 6
. 50.A 3 / ) Vee = 10V 04
. TA=25°C -02
il s A LA it o
12345 .7 10 20 50 10K 100K ™ 1KQ 10KQ  100KQ wma o 10Me
Vee -V c1244 Rgg — BASE RESISTANCE — 2 1333 Rgg — (@) c1305
Fig. 4. Collector Current vs. Fig. 5. Sensitivity vs. Base Resistance Fig. 6. Saturated CTR vs.
Collector to Emitter Voltage Base to Emitter Resistance
350 T 100
VCE =5V '--:-1 ll
= It =49 — i
300 % % mA
& [
1 250 Q
£ ™~ 2w
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2 200 z
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£ 150 ~ 5
I
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Fig. 7. Current Transfer Ratio Fig. 8. Current Transfer Ratio vs.
{ d) vs. P Operating Time
ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE INPUT DIODE
Storage temperature . ......... _55:(; to 160°C Forward DC current . . .. .. e . 60 mA
Operating temperature . . . . ..... -55°C to 100°C Reversevoltage ...................... 3V
Lead temperature Peak forward current
(Soldering, 10sec) ............ R 260°C {1 us pulse, 300 pps) . . . .. R
Total package power dissipation @ 25°C Power dissipation 25 C ambient
(LED plus detector) . ............... 260 mW Derate linearly from 26°C ... ...
Derate linearly from25°C . ......... 3.5 mw/°C OUTPUT TRANSISTOR
Power dissipation @25°C............. 200 mW

Derate linearly from 25°C

L

£
b
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Fig. 9. Switch-on Time vs. Fig. 10. Switch-off Time vs. Base to
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Optostectrancs MCT274

PHOTOTRANSISTOR OPTOISOLATORS

FEATURE SPECIFICATIONS DESCRIPTION
e Controlled Current Transfer Ratio — 225% The MCT274 is a phototransistor-type optically
to 400% (specified conditions) coupled isolator. An infrared emitting diode manu-
factured from specially grown gallium arsenide is selec-
¢ Maximum Turn-on time — 25 useconds tively coupled with an NPN high-gain silicon photo-
(specified condition) transistor. The device is supplied in a standard plastic
. . six-pin dual-in-line package.
¢ Maximum Turn-off time — 25 useconds
(specified condition)

® Surge Isolation Rating —
3550 volts DC 2500 volts AC, rms

e Steady-state Isolation Rating —
3150 volts DC 2250 volts AC, rms APPLICATIONS
. . ® Control Relays
® Underwriters Laboratory (U.L.) recognized ® Digital controls

— File E50151 ® Microprocessor controls

® Replace slow photodarlington types with better
switching speeds and equivalent gain devices

® Multiple gate interface

PACKAGE DIMENSIONS

rvrile
ol ol

175 4.45

f symeoL |'NCHEST | NoTes
A 365 | 9.27
8 B 270 | 6.73
C 130 | 3.8
D 5 15°
J o F 3 300 Ref[7.62 Ref.| 1
LA A LT b0 —‘——i F 014 | 036
1 2 3 T G 325 8.26
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ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS

Current Transfer Ratio,
collector to emitter (a) Icelle 225 305 400 lg=10mA; Vgg=10V
Ig= 16 MA; V=04V

Current Transfer Ratio,
collector to base lce/le . Ig=10mA; Vcg=10V
Saturation voltage VCE(SAT) . . lg=16mA; lc=2mA

Non-saturated
Turn-on time ton 3 R =100 82;1c=2mA;
Vee=5V
Turn-off time toff L See figures 11, 13
Saturated
Turn-on time ton X lg= 16 mA; R = 1.9KQ
Turn-off time toff See figures 12, 14
{Approximates a typical TTL interface)
Turn-on time ton 1g=16 MA; R = 4.7 KQ
Turn-off time toff See figures 12, 14
(Approximates a typical low power TTL interface)

SWITCHING TIMES

Surge isolation Viso Relative humidity < 50%,
li_o < 10 pA
t= 1 second

Steady state isolation Viso Relative humidity < 50%,
li.o < 10 A
t =1 minute

Isolation resistance Riso V.0 =500 VDC

ISOLATION

Isolation capacitance Ciso . f=1MHz

INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX.  UNITS TEST CONDITIONS

Forward voltage Ve 1.20 1.50 v Ig =20 mA
Forward voltage temp.
coefficient -1.8 mv/°C
Reverse breakdown voltage BVR X 25 v Ig =10 uA
Junction capacitance Cy 50 pF Vg=0V,f=1MHz
65 pF Veg=1V,f=1MHz
Reverse leakage current IR .35 HA Vg=3.0V

INPUT DIODE

DC forward current gain hgg Vce =5V, Ic =100 A
Breakdown voltage

Collector to emitter Ic=1.0mA, Ig=0

Collector to base lc=10A

Emitter to collector lg =1004A, I =0
Leakage current

Collector to emitter . Vee=10V,ig=0

Capacitance
Collector to emitter Vce =0, f=1MHz
Collector to base Veg =5, f=1MHz
Emitter to base Vegg=0,f=1MHz

OUTPUT TRANSISTOR
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ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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Fig. 7. Current Transfer Ratio Fig. 8. Current Transfer Ratio vs.
(unsaturated) vs. Temperature Operating Time
ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE INPUT DIODE 60 mA
Storage temperature . ......... —55:0 to 150:C ;‘;x’as'edvggac:"em """"""""" g‘V
Operating temperature . . . ...... ~-556Cto 100°C r 08 ..
Peak forward current
Lead temperature
s o (tuspulse,300pps) .. ............... 30A
(Soldering, 10sec) .................. 260 C p N o X
L o ower dissipation 25 C ambient ... ..... 90 mwW
Total package power dissipation @ 25°C Derate linearly from 25°C 1.2 mW/°C
(LED plus detector) . I R 260mw 0 T O EEEIY IR AT e e '
Derate linearly from25°C .......... 3.5mwW/°C OUTPUT TRANSISTOR
Power dissipation @25°C . ... ......... 200 mwW

Derate linearly from 25°C
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optoctectronics MCT275

PHOTOTRANSISTOR OPTOISOLATORS

FEATURE SPECIFICATIONS DESCRIPTION
® High voltage output — 80 volts, BV¢cgo The MCT275 is a phototransistor-type optically
. coupled isolator. An infrared emitting diode manu-
® Controlled Current Transfer Ratio — 70% factured from specially grown gallium arsenide is selec-
to 210% (specified conditions) tively coupled with a high voltage NPN silicon photo-

transistor. The device is supplied in a standard plastic

e Maximum Turn-on time — 15 useconds six-pin dual-in-line package.

(specified condition)

® Maximum Turn-off time — 15 useconds
(specified condition)

o Surge Isolation Rating —
3550 volts DC 2500 volts AC, rms

. . APPLICATIONS
o Steady-state Isolation Rating — ® Telephone clrcults
3150 volts DC 2250 volts AC, rms ® Digital input to telecommunications
o Underwriters Laboratory (U.L.) recognized ® Industrial control of high DC voltage
— File E50151 ® Telephone relay driver

PACKAGE DIMENSIONS
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MAX. | MAX.
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SEATING Y ! NOTES
PLANE 1. INSTALLED POSITION OF LEAD CENTERS
2. FOUR PLACES
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ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN.  TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter (a) Ice/le 70 125 210 % Ig=10mA; Veg=10V
8 125 % lg=16mA; Vgg= 04V
Current Transfer Ratio,
collector to base Ice/le 15 % lg=10mA; Vgg=10V
Saturation voltage VCE(SAT) .25 -40 \Y lg=16mA;Ic=2mA
Non-saturated
Turn-on time ton 45 15 us R =100 Q;Ic=2mA;
2 Vee=5V
| § Turn-off time toff 3.5 15 us See figures 11, 13
o Saturated
| 2 Turn-on time ton 32 us IF= 16 MA; R = 1.9 KQ
r 5 Turn-off time toff 50 us See figures 12, 14
[ {Approximates a typical TTL interface)
H Turn-on time ton 3.1 us Ig= 16 mA; R_=4.7KQ
Turn-off time toff 920 us See figures 12, 14
(Approximates a typical low power TTL interface)
Surge isolation Viso 3550 VvDC Relative humidity < 50%,
I_o < 10pA
2 2500 VAC-rms t=1 second
g Steady state isolation Viso 3150 vDC Relative humidity < 50%,
< li_o < 10uA
é 2250 VAC-rms  t=1 minute
2 | isolation resistance Riso 10" ohms V|.0 = 500 vDC
Isolation capacitance Ciso .5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC . SYMBOL MIN. TYP, MAX. UNITS TEST CONDITIONS
8 | Forward voltage Vg 1.20 1.50 \Y Ig =20 mA
O | Forward voltage temp.
o coefficient -1.8 mv/°C
S Reverse breakdown voltage BVg 3.0 25 \ g =10 A
% Junction capacitance Cy 50 pF Ve=0V,{f=1MHz
- 65 pF VE=1V,f=1MHz
Reverse leakage current IR .35 10 BA Vg=30V
DC forward current gain hege 170 Veg =5V, Ic = 100 kA
« Breakdown voltage
o Collector to emitter BVceo 80 85 \ lc=10mA, Ig=0
% | collector to base BVceo 70 180 v Ic=10pA
'2 Emitter to collector BVeco 7 1 v lg=100pA, lg=0
< Leakage current
£ | colector to emitter Iceo 5 50 nA Vee=10V,1g =0
5 A
& Capacitance
> Collector to emitter 8 pF Vce =0, f=1MHz
© | collector to base 20 pF Vg =5, f=1MHz
Emitter to base 10 pF Vgg =0, f=1MHz
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ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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Fig. 7. Current Transfer Ratio Fig. 8. Current Transfer Ratio vs.
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ABSOLUTE MAXIMUM RATINGS INPUT DIODE
TOTAL PACKAGE o 5 Forwardcurrent . ................... 60 mA
Storage temperature . .. ....... -55 Cto 150 C Reversevoltage . ..................... 3v
Operating temperature . . . -65°Cto 100 C Peak forward current
Lead temperature o (1uspulse, 300pps) . ........ ... ... 30A
(Soldering, 10sec) ............ e 260°C Power dissipation 25°C ambient .. ...... 90 mW
Total package power dissipation @ 25°C Derate linearly from 25°C . ......... 1.2 mwW/°C
(LED plusdetector) . ............... 260 mwW
B OUTPUT TRANSISTOR
Derate linearly from25°C . ......... 3.5 mW/°C
Power dissipation @25°C . . .. ......... 200 mW

Derate linearly from25°C . ........ 2.67 mW/°C
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SWITCHING CHARACTERISTICS
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DESIGNER SERIES
Optoetectromcs MCT276

PHOTOTRANSISTOR OPTOISOLATORS

FEATURE SPECIFICATIONS DESCRIPTION

o Highest speed discrete phototransistor The MCT276 is a phototransistor-type optically
. coupled isolator. An infrared emitting diode manu-
optoisolator A . o
factured from specially grown gallium arsenide is selec-
e Controlled Current Transfer Ratio — 15% tively coupled with a high speed NPN silicon photo-

to 60% (specified conditions) transistor. The device is supplied in a standard plastic

. . six-pin dual-in-line package.
Maximum Turn-on time — 2.5 useconds
(specified condition)

Maximum Turn-off time — 2.5 useconds
(specified condition)

Surge Isolation Rating —
3550 volts DC 2500 volts AC, rms APPLICATIONS

- ) . -
Steady-state Isolation Rating — Data communications

® Digital d isolati
3150 volts DC 2250 volts AC, rms o Digital logic inputs

Underwriters Laboratory (U.L.) recognized ® Microprocessor inputs
— File E50151 ® Appliance sensor systems

PACKAGE DIMENSIONS

A—————
6 5 4
[l ol

INCHES| mm
MAX. MAX.
.365 9.27
.270 6.73
.130 3.18
15° 15°
.300 Ref.|7.62 Ref.
.014 0.36
.325 8.26
.070 1.78
110 2.79
.022 0.56
.085 2.16

SYMBOL

175 4.45

©|Z|Z|r| X|-|T|O|n|m|O[0]wm|>

NOTES
SEE’CIII\J’\‘EG . INSTALLED POSITION OF LEAD CENTERS
2. FOUR PLACES
3. OVERALL INSTALLED POSITION
4. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE




2 MCT276

;&g

S i -

e

ELECTRO-OPTICAL CHARACTER! C Temperature unless otherwise specified)

STICS (25°

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN.  TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter {a) lce/le 15 30 60 % le=10mA; Vgeg=10V
1 125 % Ig= 16 mA; Vg = 0.4V
Current Transfer Ratio,
cotlector to base Icg/te .15 % lg=10mA; Vcg=10V
Saturation voltage VCE(SAT) 24 40 v lg=16mA;Ic=2mA
Non-saturated
Turn-on time ton 24 35 Hs R =1009;Ic=2mA;
7]
w Vee=5V
2 Turn-off time toft 2.2 3.5 us See figures 11, 13
; Saturated
z Turn-on time ton 6.8 us Ig=16mA; R = 1.9 KQ
5 Turn-off time toff 16 us See figures 12, 14
= (Approximates a typical TTL interface)
g Turn-on time ton 5.4 us lg= 16 mA; R = 4.7 KQ
Turn-off time toft 32 Hs See figures 12, 14
(Approximates a typical low power TTL interface)
Surge isolation Viso 3550 vDC Relative humidity < 50%,
lj.o < 10 uA
2 2500 VAC-rms  t=1 second
g Steady state isolation Viso 3150 vDC Relative humidity < 50%,
73 li_o < 10 uA
3 2250 VAC-rms t =1 minute
2@ | Isolation resistance Riso 10" ohms Vi.o = 500 VDC
Isolation capacitance Ciso 5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
B | Forward voltage Vg 1.20 1.50 v Ie =20 mA
© | Forward voltage temp.
a coefficient -1.8 mv/°C
S Reverse breakdown voltage BVR 3.0 25 \ g =10 A
% | Junction capacitance Cy 50 pF VE=0V,f=1MHz
- 65 pF Ve=1V,f=1MHz
Reverse leakage current IR .35 10 BA Vg=3.0V
DC forward current gain hgg 920 Veg =5V, Ic =100 A
« Breakdown voltage
<] Collector to emitter BVceo 30 45 v Ic=1.0mA,Ig=0
& | colector to base BVceo 70 130 v lo=104A
2 Emitter to collector BVeco 7 10 \4 lg =100 uA, Ig =0
< Leakage current
E Collector to emitter Iceo 5 50 nA Vece=10V,Ig=0
[
g Capacitance
= Collector to emitter 8 pF Veg=0,f=1MH2
O | cCollector to base 20 pF Veg=5.f=1MHz
Emitter to base 10 pF Veg=0,f=1MHz
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ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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Fig. 7. Current Transfer Ratio Fig. 8. Current Transfer Ratio vs.
(unsaturated) vs. Temperature Operating Time
ABSOLUTE MAXIMUM RATINGS INPUT DIODE
TOTAL PACKAGE
o o Forward DCcurrent .. ............... 60 mA
Storage temperature .. ... ..... -55 Cto 150 C 3V
Overating t tur 55°C to 100°C Reversevoltage ......................
Lpe(;at ing en‘lpe;a ure. . ..., - (] Peak forward current
(se:1 derime 10 :;c) 260°C (1 us pulse, 300 pps) . . . . . R 3.0A
Totalepac?(,age powel: c.ii;s‘i;;a.ti.o;m @ 25°C Tt Power dissipation 25 Coambuent ........ 90 nLW
Derate linearly from25°C .......... 1.2mw/°C
(LED plus detector) . Y 260 mwW Y
Derate linearly from 25°C ... ....... 3.5mwW/°C OUTPUT TRANS|ST0°R
Power dissipation @ 25 oC ............. 200 n))W
Derate linearly from 25°C . ... ..... 2.67 mW/°C
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GENERAL INSTRUMENT
Optoelectronics

FEATURE SPECIFICATIONS

® 40% Transfer ratio at Vcggsar) of 0.4 volts
for multiple gate interface

® Temperature — stable from 0°C to 25°C

¢ Maximum Turn-on time — 15 useconds
(specified condition)
¢ Maximum Turn-off time — 15 useconds
(specified condition)
Surge Isolation Rating —
2500 volts DC 1500 volts AC, rms

Steady-state Isolation Rating —
1750 volts DC 1250 volts AC, rms

Underwriters Laboratory (U.L.) recognized
— File E50151

MCT277

PHOTOTRANSISTOR OPTOISOLATORS

DESCRIPTION

The MCT277 is a phototransistor-type optically
coupled isolator. An infrared emitting diode manu-
factured from specially grown gallium arsenide is selec-
tively coupled with an NPN silicon phototransistor.
The device is supplied in a standard plastic six-pin
dual-in-line package.

APPLICATIONS

® Digital to digital system interface
® Sensor to many gates

® Ground loop isolation

® Power supply regulation

PACKAGE DIMENSIONS

’e ; f
1 1™ M
O
:'jl Uz ':la c1240

a iy

gl

_;)' SYMBOL INCHES| mm

MAX. | MAX.
.365 9.27
270 6.73
.130 3.18
15 15

.300 Ref.|7.62 Ref.

Sy

.014 0.36
.325 8.26
.070 1.78
.110 2.79
.022 0.56
.085 2.16

TCIZQO

175 4.45

=y Eyeyil|

G

PLANE 7§ f
" —L

o|Z[Z[r|(X|~|T{O|mm|OjO|o|>

NOTES
1. INSTALLED POSITION OF LEAD CENTERS
. FOUR PLACES
. OVERALL INSTALLED POSITION
. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE

ol




2 MET277

ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
Q collector to emitter (a) Ice/le 100 % Ig=10mA;Veg =10V
o 40 % Ip = 16 mA; Vog = 0.4V
Current Transfer Ratio,
collector to base lca/lF 4 % Ig=10mA;Vcg =10V
Non-saturated
@ Turn-on time ton 15 us R =100 8;Ic=2mA;
= Veg=5V
= Turn-off time toff 15 us See figures 15, 17
g Saturated
I Turn-on time ton 38 us Ig =16 mA; R = 1.9 KQ
g Turn-off time toff 90 us See figures 16, 18
g (Approximates a typical TTL interface)
Turn-on time ton 3.7 us lg=16mA; R = 4.7 KQ
Turn-off time loff 190 us See figures 16, 18
(Approximates a typical low power TTL interface)
Surge isolation Viso 2500 vDC Relative humidity < 50%,
l-o < 10 A
2 1500 VAC-rms t =1 second
g Steady state isolation Viso 1750 vDC Relative humidity < 50%,
< li_o < 10 kA
3 1250 VAC-rms  t=1 minute
@ | Isolation resistance Riso 10" ohms V).0 =500 VDC
Isolation capacitance Ciso 1.0 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
& | Forward voltage Ve 1.20 1.50 v Ig = 20 mA
=} Forward voltage temp.
a coefficient -1.8 mv/°C
S Reverse breakdown voltage BVR 3.0 25 \ Ir = 10 uA
% Junction capacitance Cy 50 pF VE=0V,f=1MHz
= 65 pF VE=1V,f=1MHz
Reverse leakage current g .35 10 BA VR=30V
DC forward current gain heg 420 Veg =5V, Ic =100 uA
« Breakdown voltage
[<) Collector to emitter 8Vceo 30 45 v Ic=1.0mA, 1g=0
b | cotlector to base BVcao 70 130 v Ic= 10 uA
2 Emitter to collector BVeco 7 10 v lg = 100 A, Ig=0
< Leakage current
E Collector to emitter lceo 5 50 nA Veg=10V,ig=0
[
2 Capacitance
'5 Collector to emitter 8 pF Veg =0, f=1MHz
° Collector to base 20 pF Veg=5,f=1MHz
Emitter to base 10 pF Vegg=0,f=1MHz
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ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE

INPUT DIODE

Forward DCcurrent .................
Storage temperature . ......... -55°C to 150°C Reversevoltage ......................
Operating temperature . . .. ..... -55°C to 100°C Peak forward current
Lead temperature R (1 uspulse,300pps) .................
(Soldering, 10sec) ................ .. 260°C Power dissipation26°C . .............
Total package power dissipation @ 25°C Derate linearly from 26°C ... ... ....08mw/°C
(LED plus detector) . .......... ... ..260 mW OUTPUT TRANSISTOR
" O
Derate linearly from 25°C . . . .. .....35mwW/°C Power dissipation @ 25°C . . . . . . .. . ... 200 mW
Derate linearly from 25°C . ... ..... 267mwW/°C
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Fig. 1. Forward Voltage vs. Fig. 2. Collector Current vs.
Forward Current Collector to Emitter Voltage
60 —r—rr
B ) Ic=1mA
18 o 0uA____J
16 -
%uA
14 / s _ \
i z 55 \
3
g " A : N z
E ' E
T 0 x \\ T
L g 15uA ks N ©
1 L)
6
. _¢ 104A o
5.04A
2 H
25uA
45
123457 10 20 50 2 5 10 20 S0 10
Vee -V C1244 Reg — (Mn) c1245
Fig. 4. Collector Current vs. Fig. 5. Coll to Emitter Breakd.
Collector to Emitter Voltage Volitage vs. Base to Emitter Resistance
130 T 130 T T
Ic = 1.6 mA Vee =04V lc =2 mA Veg=5V
\\
~ 120
no Ic =20 mA
2 R A
1 i 10 < E
(.3 L3 o
5 % S 5 R 2
I N, 2 100 L
N N N g
FRL S : i
= N s %0 b
3 N @
2 ic =18 mAN 2 ™
50 N 80 N
~
~
30 70
-50 ] +50 +100 ~50 -25 0 +25 +50 +75  +100
TEMP — {°C) C1259 TEMP — (°C) c124?

Fig. 7. Current Transfer Ratio
(saturated) vs. Temperature

Fig. 8 Current Transfer Ratio
/ d) vs.

P

2
14 b/
12 Vi
10 /’
y
/
v
9
V
01 2 34567 89 10MN
1 — (mA) c1243
Fig. 3. Collector Current vs.
Forward Current
100 T TTTY
Of-Voe 04V - ——
T 71
20! =16 mA|
Yo
ol y. Ig = 8mA
o y A T LT
b = Fm
20,
1.0
6
‘4
2
10
06
‘04
02
01 )
1Ke  10Ke 100K2  1M2 1OMR
Rge - (Q) C1246
Fig. 6. Saturated CTR vs.
Base to Emitter Resistance
0
9
8
7
6
5
N Ic=1.6mA
' F=32mA P
ic =16 mA
3 Fig=32mA
2 e temdma |
* = e =16 mA
Bl
-2 0 425 450 +75  +100 0
TEMP - (°C) C1248 T

Fig. 9. Collector to Emitter
Saturation Voltage vs. Temperature



2*MGT277

ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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Optociectrancs MCT4

PHOTOTRANSISTOR OPTOISOLATOR

PRODUCT DESCRIPTION
The MCT4 is a standard four-lead, TO-18 package containing a GaAs light emitting diode optically coupled to an NPN
silicon planar phototransistor.

PACKAGE DIMENSIONS %5+ FEATURES

e 125 oy

a7 / PURE NICKEL

% FouosLATED
sjm ﬂ/ ® Hermetic package
@0 B High current transfer ratio; typically 35%
1 ® High isolati i ;10t!
Leo T gh isolation resistance; 10" ' ohms at 500 volts
P/T COLLECTOR Aneo 048 ® High voltage isolation emitter to detector
(ELECTRICALLY CONNECTED e
TO CASE)
v \/_ﬂ
y 028
P/TEMITTER
€950
ABSOLUTE MAXIMUM RATINGS Storage temperature — -65°C to 150°g
Operating temperature——o-SSOC to 125°C
Lead soldering time @ 260 C - 10.0 seconds
LED(GaAs Diode) DETECTOR (Silicon phototransistor)
Power dissipation @ 25°°C ambient . . .. .. 90 mw Power dissipation @ 25:0 ambient . . . . 200 mW
Derate linearly from25°C . ... ... 1.2 rnW/°C Derate linearly from25°C . ... ... 2.67 mW/°C
Continuous forward current . . . . .. .. 40 mA Collector-emitter breakdown voltage
Reversevoltage . . . ... ......... 3.0 volts (BVeeo) + - - - v oo oo 30 volts
Peak forwardcurrent . . . . ... ... ... 3.0A Emitter-collector breakdown voltage,
(1 us pulse, 300 pps) (BVEco) -+ v v v i 7.0 volts
Total power dissipationo ............. 250 nlw ISOLATION VOLTAGE . .. ...... 1000 vDC
Derate linearly from25°C.......... 3.3mw/ C

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTICS MIN, TYP. MAX. UNITS TEST CONDITIONS
Emitter
Forward voltage 1.3 1.5 \4 lg=40 mA
Reverse current .15 10 HA Vp=3.0V
Capacitance 150 pF V=0
Detector
BVceo 30 \' c=1.0 A, (=0
BVeco 7 12 \% g =100 A, Ig=0
lceo(Dark) 5 50 nA Vce=10V, 1=0
Capacitance collector-emitter 2 pF Vee=0
Coupled
DC current transfer ratio 15 35 % =10 MA, Vce=10 V
Breakdown voltage 1000 1500 vDC t =1 second
Resistance emitter-detector 1011 1012 ohms V =500 VvDC
VcesaT) 0.1 \' 1c=500uA, =10 mA
0.2 0.5 \ lc=2 mA, 1g=50 mA
Capacitance LED to detector 1.8 pF
Bandwidth (see figure 5) 300 kHz Note 2
Rise time and fall time 2 us Ic=2 mA, V=10V

(see operating schematic) Note 3




(25°C Free Air Temperature Unless Otherwise Specified)
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For additional characteristic curves, see MCT2
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Figure 6 Switching Time
vs. Collector Current

OPERATING SCHEMATICS

TION CONSTANT Ve =10 VOLTS
MODULA wWF 4m CURRENT ke Ve = 10VOLTS puse 470 cc
INPUT .
— —
1 LED |
r 2N | DEvECTOR
PULSE
L —— - OUTPUT
ouTPUT -—
-— e
" R, = 1002
R, =100
- cos? = cos8
Modulation Circuit Used to Obtain Output vs. Frequency Plot Circuit Used to Obtain Switching Time vs. Colle Current Plot

NOTES

The current transfer ratio (Ic/Ig} is the ratio of the detector collector current to the LED input current with

Ve at 10 volts.
The frequency at which i¢ is 3 dB down from the 1 kHz value.

Rise time (t,) is the time required for the collector current to increase from 10% of its final value, to 90%. Fall
time (ty) is the time required for the collector current to decrease from 90% of its initial value to 10%.




GENERAL INSTRUMENT MGT4-R

Optoelectronics

RELIABILITY GONDITIONED
PHOTOTRANSISTOR OPTOISOLATOR

"PRODUCT DESCRIPTION

The MCT4 is a standard four-lead, TO-18 package containing a GaAs light emitting diode optically coupled to
a silicon planar phototransistor.

PACKAGE DIMENSIONS

‘—g--."
3 FEATURES

/ PURE MICKEL

QOLD MATED
KOVAR

Hermetic package

High current transfer ratio; typically 35%
High isolation resistance; 10" ohms at 500 volts
High voltage isolation emitter to detector

BOTTOM VIEW PIT EMITTER

The Monsanto MCT 4R is designed and manufactured to conform to the requirements of military systems.
Reliability testing has proven the product capable of conforming to the screening and quality conformance requirements
of MIL-STD-883 Class B devices.

SCREEN — 100%
Characteristic Method
Internal Visual 2010 — Characteristics applicable to device
Stabilization Bake 1008 — 150°C. for 48 hours
Temperature Cycle 1010 — 10 cycles; —55°C., 25°C., 150°., 25°C.
Centrifuge 2001 — Test Condition E
Hermeticity 1014 — Fine and Gross
Critical Electrical - Data Sheet
Burn In* 1015 — 168 hours @ 125°C.
Final Electrical - Data Sheet

Group A Sample Inspection 5005 Table | Subgroups
External Visual 2009



“*MCT4-R

LOT QUALIFICATION TESTS

Characteristic Method
Subgroup |
Visual Mechanical
Marking Permanency 2008 15%

Physical Dimensions

Subgroup |1
Solderability 2003 15%
Subgroup 11
Thermal Shock 1011 —15 cycles; 150°C. to —65°C.
Temperature Cycle 1010 —10 cycles; —55°C., 25°C., 150°C., 25°C. 15%
Moisture Resistance 1004
Critical Electrical - Data Sheet
Subgroup 1V
Mechanical Shock 2002 — Condition B 15%
Vibration Fatigue 2005 — Condition A
Vibration Variable Frequency 2007 — Condition A
Constant Acceleration 2001 — Condition E
Critical Electrical - Data Sheets
Subgroup V
Lead Fatigue 2004 — Condition By 15%
Hermeticity 1014 — Fine Condition A
Gross Condition C
Subgroup VI
Salt Atmosphere 1009 — Condition A 15%
LIFE TESTING 7% LTPD
Subgroup Vii
High Temperature Storage 1008 — 150°C. for 1000 hours 7%
Critical Electrical - Data Sheet
Subgroup VI
Operating Life 1005 — Condition B 7%
Critical Electrical - Data Sheets
Subgroup X
Steady State Reverse Bias 1015 — Condition A; 72 hours at 150°C. 7%
Subgroup X
Bond Strength- 2001 —Condition C; 10 devices only

Reference: MIL-STD-883, Test Methods and Procedures for Microelectronics.



GENERAL INSTRUMENT
Optoelectronics MGTG
DUAL PHOTOTRANSISTOR OPTOISOLATOR

PRODUCT DESCRIPTION
The MCT 6 opto-isolator has two channels for high density applications. For four channel applications, two-packages
fit into a standard 16-pin DIP socket. Each channel is an NPN silicon planar phototransistor optically coupled to a
gallium arsenide diode.

PACKAGE DIMENSIONS FEATURES

v, [nores| | @ Two isolated channels per package

I » Two packages fit into a 16 lead DIP socket
W » Same basic electrical characteristics as MCT2
® 1500 volt isolation

= 50% typical current transfer ratio

APPLICATIONS

-t ® AC Line/Digital Logic isolate high voltage transients
w el position of ised centers ® Digital Logic/Digital Logic Eliminate spurious grounds

B B | position ® Digital Logic/AC Triac Control . . . isolate high voltage transients
s semseton | @ Tyisted pair line receiver Eliminate ground loop feedthrough
® Telephone/Telegraph line receiver. . Isolate high voltage transients

seating § L O € ¢
W*_‘IT,. ®}?.E c ® High Frequency Power Supply
4 J O

8 5

7 e
MM

15°
762Ret| 1

0.36

82

178

27
056
140

ass

~zZZrXeIOTMOO®

Feedback Control Maintain floating ground
}'L ¢ = Relay contact monitor . . . . . . Isolate floating grounds and transients
€ = Power Supply Monitor Isolate transients

@

Storage Teniperature -55°C to 1560°C
ABSOLUTE MAXIMUM RATINGS Operating Temperature -55°C to 100°C

Lead Temperature (soldering, 10 sec.) 250°C

INPUT DIODE (each channel) OUTPUT TRANSISTOR (each channel)
Forward current Power dissipation @ 25°C ambient
Reverse voltage . Derate linearly from 25°C
Peak forward current (1us pulse, Collector Current

300 pps} COUPLED
TOTAL INPUT . . tnput to output breakdown voltage 1500 volts DC
Power dissipation at 25°C ambient Total package power dissipation @ 25°C ambient . . 400 mW
Derate linearly from 25°C Derate linearly from 25°C 5.33 mW/°C

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)
CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS

INPUT DIODE

Rated forward voltage Ve 1.25 1.50 lg=20mA
Reverse voltage VR R 25 IR =10 uA
Reverse current | o .01 Vg=3.0V
Junction capacitance C_l VF =0V

OUTPUT TRANSISTOR (i = 0)
Breakdown voltage, collector to emitter BVCEO IC =1.0mA
Breakdown voltage, emitter to collector BVECO Ig = 100 A
Leakage current, collector to emitter 'CEO VCE =10V
Capacitance collector to emitter CcE VCE =0V

COUPLED
DC current transfer ratio (1o/Ig) CTR Ve =10V, I =10mA
Isolation voltage BV (.0 t =1 second
Isolation resistance R, ;) V.0 =500 vDC
Isolation capacitance C(; o) A f=1MHz
Breakdown voltage — channel-to-channel Relative humidity = 40%
Capacitance between channels X f=1MHz
Saturation voltage — collector to emitter VCE(SAT) . . Ic=2mA, Iz =16 mA
Bandwidth By, lc=2mA, Ve =10V, R =100 Q




220 McTs

ELECTRO-OPTICAL CHARACTERISTICS (Con't)

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
SWITCHING TIMES, OUTPUT TRANSISTOR
Non-saturated rise time, fall time 2.4 s Ic =2 mA, VCE =10V, RL = 1002
Non-saturated rise time, fall time 15 Hs lc =2 mA, VCE =10V, RL = 1KQ
Saturated turn-on time (from 5.0 V to 0.8 V) 5 s R =2 K, Ig = 15mA
Saturated turn-off time (from saturation to 2.0 V) 25 us RL =2 K%, Ig= 15 mA

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)
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GENERAL INSTRUMENT
Optoelectronics

MGT66

DUAL PHOTOTRANSISTOR OPTOISOLATOR

PRODUCT DESCRIPTION
The MCT 66 opto-isolator has two channels for high density applications. For four channel applications, two-packages
fit into a standard 16-pin DIP socket. Each channel is an NPN silicon planar phototransistor optically coupled to a
gallium arsenide diode.

PACKAGE DIMENSIONS FEATURES
¢ srwoo |y | ® Two isolated channels'per package
e 7 e s N[ 3 o o3 ® Two packages fit into a 16 lead DIP socket
fa W a) ’_;. § -’s’-:d "-?:‘ ® Same basic electrical characteristics as MCT26
IR ® 1500 volt isolation from non-repetitive surges
AR ® 15% typical current transfer ratio
; i APPLICATIONS
—Yooy Sk
T WL % LI Nl B & AC Line/Digital Logic . . . . . ... Isolete high voltage transients
L M G ﬁ:‘....mm_,.. = Digital Logic/Digital Logic . . . . . . Eliminate spurious ground loops
R i ﬁ:‘.:uuﬂ:-“m » Digital Logic/AC Triac Control . . . Isolate high voltage transients
I " the sesting plane ® Twisted pair line receiver. . . . . . . Eliminate ground loop pick-up
searmc) LRI IO B ¢ s Telephone/Telegraph line receiver. . Isolate high voltage transients
" X QE ‘0 c ® High Frequency Power Supply
| < G o ¢ Feedback Control. . . . ... ... Maintain floating ground
- == ExX*d ® Relay contact monitor . . . . ... . fsolate floating grounds and transients
10 - A Q@ O = Power Supply Monitor . . . . .. .. Isolate transients and ground systems

Storage Temperature -55°C to 160°C
Operating Temperature -55°C to 100°C
Lead Temperature {soldering, 10 sec.) 250°C
OUTPUT TRANSISTOR (each channel)

ABSOLUTE MAXIMUM RATINGS

INPUT DIODE (each channel)

Forwardcurrent. . . ... ..........0.... . 60 mA Power dissipation @ 25°C ambient . . . ... ... . 150 mW

Reversevoltage . . . ... ........c0uuuuun 30V Derate linearly from26°C . ... ......... 2 mW/°C

Peak forward current (1 us pulse, 300pps) . . ... .. 3A CollectorCurrent . . . . .. ............... 30 mA

Power dissip st 25°Cambient. .. .. ..... 100 mW COUPLED

Derate linearly from25°C. . .. ......... 1.3mW/°C Input to output breakdown voltage . . . . . . 1500 volts DC
Total package power dissipation @ 25°C ambient . . 400 mW
Derate linearty from25°C . . ... ....... 6.33 mW/°C

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
INPUT DIODE
Rated forward voltage V - 1.25 1.50 Vv lg =20 mA
Reverse voltage V“ 3.0 25 - \" Ig = 10 A
Reverse current | o - .001 10 MA Vg =3.0V
S Junction capacitance C, - 50 — pF Ve =0V
OUTPUT TRANSISTOR (I = 0)
% Breakdown voltage,
) collector to emitter BV g 30 85 - v lc =1.0mA
Breakdown voltage,
emitter to collector BV 6 13 - \ le = 100 nA
Leakage current, collector to emitter | .o — 5 100 nA Veg =10V
Capacitance collector to emitter C.. 8 pF Veg =0V
COUPLED
DC current transfer ratio ('c/'r) =CTR 6 15 - % VcE =10V, I =10mA
Isolation voltage BV, -0) 1500 2500 - vDC t =1 second
Isolation resistance R, o, 101t 1012 - Q V,o =500 VDC
Isolation capacitance & 1-0) - 0.5 - pF f=1MHz
Breakdown voltage — channel-to-channel - 500 - vDC Relative humidity = 40%
Capacitance between channels — 0.4 — pF f=1MHz
Saturation voltage —
coliector to emitter Vg (SAT) — 0.2 0.4 v Ic=2mA, |- =40 mA
Bandwidth B, . 150 - kHz lc=2mA, V.. =10V, R_=100%Q




?MGT66

ELECTRO-OPTICAL CHARACTERISTICS (Con‘t)

CHARACTERISTICS MIN. TYP. MAX. TEST CONDITIONS
SWITCHING TIMES, OUTPUT TRANSISTOR
Non-saturated rise time, fall time (Note 3) 2.4 s Ic= 2 mA, \ 0V, R = 100 @
Non-saturated rise time, fall time (Note 3) 15 Hs Ic= 2 mA, Vee = 10V, RL =1k
Saturated turn-on time (from 5.0 V to 0.8 V) 5 Us R =2 K, g = 40 mA
Saturated turn-off time (from saturation to 2.0 V) 25 s RL =2 K8, 'F = 40 mA

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)

2 ~
fvo,o E 10.0 105
2 S Vee = 10VOLTS £
9 60 mA 2 ce = 2
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] 1e = 10 mA 2 o108 Veg = 10V
4 | T 5 5 —
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g o | o 0 1010 |
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Vce COLLECTOR VOLTAGE — DETECTOR (VOLTS) I¢ INPUT CURRENT ~ LED (mA) C831 Ta - AMBIENT TEMPERATURE - °C  CB63

ce30
Fig. 1. Detector Output Characteristics Fig. 2. Input Current vs. Qutput Current Fig. 3. Leakage Current vs. Temperature
vs. Collector Voltage
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Fig. 4. Current Output vs. Temperature Fig. 5. Outputvs. Frequency Fig. 6. Switching Time vs. Collector Current
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Fig. 7. 1-V Curve of LED vs. Temperature Fig. 8. Lifetime vs. Forward Current —_— .
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Figure 6 €838
NOTES

1. The current transfer ratio (1c/IF) is the ratio of the detector collector current to the LED input current with Vcg at 10 volts.
2. The frequency at which ig is 3 dB down from the 1 kHz value.

3. Rise time (t,) is the time required for the collector current to increase from 10% of its final value to 90%.
Fall time (tg) is the time required for the collector current to decrease from 90% of its initial value to 10%.




GENERAL INSTRUMENT M|D400

Optoelectronics

AG LINE MONITOR
OPTICALLY ISOLATED INTERFACE DEVICE

Vee
R /N
. ml
>pm—i % o 3
-
T 5 S N |
Vour l L
> g -
Kr
i —1 B —
- N PACKAGE MATERIALS
c1a72 SEATING B dione Wit 80140 tinfead
Fig. 1. MID400 Interfacing Circuit AN P
FEATURES SYMBOL r'.:f: WA, NOTES | P:N Vin
= Direct operation from 120 VAC line with the use of AR Ve
an external resistor IR a| we
= Externally adjustable time delay Eore| e | showe
® Externally adjustable AC voltage sensing level S| 3 7|
® High voltage isolation between input and output X o | b5 Yoo
® Compact plastic DIP package [ R Rl
& Logic level compatibility LA R IR U
® UL recognized (File #E50151) notes
nstalled position of lead centers
3 s eerated osttion
4. These measurements are made from
the seating plane C1340
APPLICATIONS
% Monitoring of the AC “line-down"’ condition
m ““Closed-loop” interface between electromechanical ABSOLUTE MAXIMUM RATINGS
elements such as solenoids, relay contacts, small
motors, and microprocessors INPUT — LED CIRCUIT
® Time delay isolation switch RMSCurrent . ......... ... .. .. ...... 25 mA
DCCurrent .. ........c.iirennn.. +30 mA
Power Dissipation at 256°C Ambient . .. . ... 45 mW
Derate Linearly from 70°C . . ... ... ... 2.0 mwW/°C
OUTPUT — DETECTOR CIRCUIT
Low Level OQutput Current (i) .. ........ 20 mA
DESCRIPTION High Level Output Voltage (Vo) . ........ 7.0V
The M{D400 is an optically isolated AC line-to-logic Supply Voltage (Vc) e 7.0V
interface device. It is packaged in an 8-lead plastic DIP. Power Dissipation at 25 C Ambient ... . ... 70 mw
The AC line voltage is monitored by two back-to-back Derate Linearly from70°C........... 2.0 mw/°C
GgAs L.ED diodes in series with an external resistor. A TOTAL PACKAGE
hlgh gain detector circuit senses the LED current and Storage Temperature . . .. ...... ~55°C to +125°C
drives the output gate to a logic low condition. Operating Temperature .. ......... 0°C to +85°C
The MID400 has been designed primarily for use as an Lead Soldering Temperaoture, 10Sec. ....... 260°C
AC line monitor. it is recommended for use in any AC- Power Dissipation at 25 C Ambient ... . ... 115 mw
to-DC control application where excellent optical isola- Derate Linearly from70°C .. ......... 4,0 mw/°C
tion, solid state reliability, TTL compatibility, small Surge lsolation . . . ................ 3550 VDC
size, low power, and low frequency operation are X 2500 V RMS
required. Steady State fsolation . ............. 3200 VDC

2250 VRMS
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ELECTRICAL CHARACTERISTICS

(0°C to 70°C Free Air Temperature Unless Otherwise Specified—All Typical Values Are At 25°C)
Device Operation Input Voltage Range: 24 VAC to 240 VAC.

PARAMETER SYMBOL MIN TYP  MAX UNITS TEST CONDITIONS

LED Forward Voltage Ve 1.5 A Iz =130 mA DC
On-state RMS Input Voitage  Vj(on) RMS 90 Vv Vo=04V,lg=16mA

Vcc =45 V, RIN =22 KQ
Off-state RMS Input Voltage Vi (orf) RMS 5.5 A Vo=Vcc=55V,

lo < 100uA, Ry = 22 KQ
On-state RMS Input Current I)con) RMS 4.0 mA Vo=04V,Ipo=16mA

Vcc =45V

24V < Viiony) RMS < 240V
Off-state RMS Input Current 1 off) RMS .15 mA Vo =Vec =55V, o< 100uA,

Vi(orr) RMS 255V

Logic Low Output Voltage VoL .18 040 v Iin = hiony RMS
Io= 16 mA, Ve = 4.5V
24V < Vo) RMS < 240 V

Logic High Output Current lon .02 100 uA ljn = 0.15 mA RMS
Vo=Vec=55V
Viiorr) RMS >5.5 V

Logic Low Output leeL 3.0 mA I,y = 4.0 mA RMS
Supply Current Vo = Open, Vgc =55V
24V < V|(on) RMS <240V
Logic High Output lecH 0.80 mA Iin = 0.15 mA RMS
Supply Current Vee =55V

Viiorr) RMS >65V

SWITCHING TIMES (T, = +25°C)
Turn-On Time ton 1.0 mS I,y = 4.0 mA RMS
lo= 16 mA, Vg =4.5V
Rin = 22 KS2 (See Test Circuit 2)

Turn-Off Time torF 1.0 mS iy 4.0 mA RMS
Io =16 mA, VCC =45V
RN = 22 KS2 (See Test Circuit 2)

ISOLATION (T, = +25°C)

Surge Isolation Voltage Viso 3550 vDC Relative Humidity < 50%,
1.0< TUA
2500 VACRMS 1 Second, 60 Hz
Steady State Isolation Voltage Viso 3200 vDC Relative Humidity < 50%,
o S 1A
2250 VACRMS 1 Minute, 60 Hz
Isolation Resistance Riso 10" Q V.0 = 500 VDC
Isolation Capacitance Ciso 2 pF f=IMHZ

(RMS = True RMS Voltage at 60 Hz, THD < 1%.)




DESCRIPTION/APPLICATIONS

The input of the MID400 consists of two back-to-back LED diodes which will accept and convert alternating
currents into light energy. An integrated photo diode-detector amplifier forms the output network. Optical
coupling between input and output provides 3550 V DC voltage isolation. A very high current transfer ratio,
(defined as the ratio of the DC output current and the DC input current) is achieved through the use of a high
gain amplifier. The detector amplifier circuitry operates from a 5 V DC supply and drives an open coflector
transistor output. The switching times are intentionally designed to be slow in order to enable the MID400, when
used as an AC line monitor, to respond only to changes of input voltage exceeding several milliseconds. The short
period of time during zero crossing which occurs once every half cycle of the power line is completely ignored.
To operate the MID400, always add a resistor, Ry, in series with the input {(as shown in Fig. 1) to limit the
current to the required value. The value of the resistor can be determined by the following equation:

Rin

Where Vn (RMS) is the input voltage.

VE is the forward voltage drop across the LED.
Iy (RMS) is the desired input current required to sustain a logic “O”’ on the output.

_Vin-Ve

MID400°*

PIN DESCRIPTION
DESIGNATION PIN #

Vint, Vinz 1,3
AUX. 7
Vo 6
GND 5

FUNCTION
Input terminals.

Supply voltage, output circuit.

Auxiliary terminal. Program-
mable capacitor input to
adjust AC voltage sensing level
and time delay.

Output terminal; open
collector.

Circuit ground potential.

SCHEMATIC DIAGRAM

Voo [

[~1

Vinz E

N

3 Vee

3 AUX.

o

3 GND

NOTE: DO NOT CONNECT PIN 2 AND 4

C1473
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VOLTAGES
Vion) RMS

Vijorr) RMS

VoL

VoHu

Ve

CURRENTS
liiony RMS

litorF) RMS

lon

IOL

lecL

lech

ton

torF

GLOSSARY

On-state RMS input voltage

The RMS voltage at an input terminal for a sqecified input current with output conditions
applied that according to the product specification will cause the output switching element
to be sustained in the on-state within one full cycle.

Off-state RMS input voltage

The RMS voltage at an input terminal for a specified input current with output conditions
applied that according to the product specification will cause the output switching element
to be sustained in the off-state within one fill cycle.

L.ow-level output voltage

The voltage at an output terminal for a specific output current 1oL with input conditions
applied that according to the product specification will establish a low-level at the output.

High-level output voltage
The voltage at an output terminal for a specified output current lgy with input conditions
applied that according to the product specification will establish a high-level at the output.

LED forward voltage
The voltage developed across the LED when input current | is applied to the anode of the
LED.

On-state RMS input current

The RMS current flowing into an input with output conditions applied that according to the
product specification will cause the output switching element to be sustained in the on-state
within one full cycle.

Off-state RMS input current

The RMS current flowing into an input with output conditions applied that according to the
product specification will cause the output switching element to be sustained in the off-state
within one full cycle.

High-level output current
The current flowing into * an output with input conditions applied that according to the
product specification will establish a high-level at the output.

Low-level output current
The current flowing into * an output with input conditions applied that according to the
product specification will establish a low-level at the output.

Supply current, output low

The current flowing into * the V¢ supply terminal of a circuit when the outputis at a
low-level voltage.

Supply current, output high

The current flowing into * the Vee supply terminal of a circuit when the output is at a
high-level voltage.

DYNAMIC CHARACTERISTICS

Turn-on time

The time between the specified reference points on the input and the output voltage wave-
forms with the output changing from the defined high-level to the defined low-level.
Turn-off time

The time between the specified reference points on the input and output voltage waveforms
with the output changing from the defined low-level to the defined high-level.

*Current flowing out of a terminal is a negative value.
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TYPICAL CURVES
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the photometry of LED’s
a primer in photometry

REVIEW OF GEOMETRIC PRINCIPLES

Any short discourse on the subject of photometry requires
a brief review of geometric principles utilized.

RADIAN

In plane geometry the angle whose arc is equal to the radius
generating it is called a radian. Therefore, if C = 27R (Cir-
cumference of a circle) 27R = 360°. Radian = 180°/1 =
57.27° (approx.)

TWO DIMENSIONAL FIGURE
FIGURE 1

STERADIAN

In solid geometry one steradian is the solid angle subtended
at the center of a sphere by a portion of the surface ‘area
equal to the square of the radius of the sphere. Therefore, if
AREA/R? = 1 = 1 steradian and the area on the surface of a
sphere equals 47R?, then 47R?/R? or 4 steradians of solid
angle w about the center of a sphere. The steradian is
usually abbreviated as STER.

THREE DIMENSIONAL FIGURE
FIGURE 2

Other abbreviations of immediate concern are:

Ae = Area of emitting (or reflecting) surface.

Ap = Apparent area of an emitting source whose image
is protected in space and viewed at some angle, ©.

Ad = Detection area. Whether a physical target or
merely a defined spatial area, it is the area of
interest.

PHOTOMETRIC TERMINOLOGY

FLUX (Symbol F)

Any radiation, whether visible or otherwise, can be ex-
pressed by a number of FLUX LINES about the source, the
number being proportional to the intensity of that source.

This LUMINOUS flux is expressed in LUMENS for visible
radiation.

LUMINOUS EMITTANCE (Symbol L)

A source measurement parameter. It is defined as the ratio
of the luminous flux emitted from a source to the area of
that source, or L = F/Ae. Typically expressed in units
of:

I,umens/cm or one PHOT,

lumens/m? or one LUX {or one METER CANDLE),

lumens/ft? or one FOOT CANDLE.

The foot candle is the more common term used in this

country,

FLUX LINES

Ny,

FIGURE 3
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ILLUMINANCE (Symbol E)

This is a target or detector area measurement parameter. It
is the ratio of flux lines incident on a surface to the area of
that surface or E = L/Ad. Typical measurement units are
the same for LUMINOUS EMITTANCE (above) i.e.
lumen/cm? = one phot, lumen/m? = one lux, and lumen/ft®
= one ft. candle.

(LIITTTT T LITTITTI]

TARGET OR
DETECTOR AREA

FIGURE 4

LUMINOUS INTENSITY (Symbol 1)

A spatial flux density concept. It is the ratio of luminous
flux of a source to the solid angle subtended by the
detected area and that source. The LUMINOUS IN-
TENSITY of a source assumes that source to be point
rather than an area dimension. The LUMINOUS
INTENSITY (or CANDLE POWER) of a source is measured
in LUMENS/STERADIAN which is equal to one
CANDELA (or loosely, one CANDLE).

FLUX LINES

Ap

POINT SOURCE ~~

FIGURE 5

LUMINANCE (Symbol B)

Sometimes called photometric brightness (although the
term brightness should not be used alone as it encompasses
other physiological factors such as color, sparkle, texture,
etc.) it is applied to sources of appreciable area size.
Mathematically, if the area of an emitter (circular for
example) has a diameter or ‘diagonal dimension greater than

0.1 the distance to the detector, it can be considered as an
area source. If less than this 10% figure, the source can be
treated as point in nature. This one to ten ratio of source
diameter to distance is offered as it MATHEMATICALLY
very closely approximates results obtained when comparing
an area source to its point equivalent. LUMINANCE
presents itself as an extremely useful parameter as it applies
a figure of merit to:

1. Apparent or protected area of the source (Ap).

2. Amount of luminous flux contained within the pro-
jected area of the source (Ap).

3. Solid angle the projected area generates with respect
to the center of the source.

NOTE: Th= projected area Ap varies directly as the cosine
of ® J‘.e. max. at 0° or normal to the surface and minimum
at 90

Ap = Ae cos ©

LUMINANCE is defined as the ratio of LUMINOUS IN-
TENSITY to the projected area of the source Ap.

FIGURE 6
LUMENS
LUMINOUS INTENSITY _ STERADIAN _ CANDELAS
Ap ~  Aecos® {Sq. Unit)

And depending on the units used for area:
1 CANDELA/cm? = 1STILB
1 CANDELA/m? =1NIT

: gﬁ:ggtz'ftt‘: : { no designator available.

Also:
1/% candela/cm?
1/m candela/m?
1/m candela/in?
1/m candela/ft?

LAMBERT

APOSTILB {(or BLONDEL)
no designator available
FOOT LAMBERT




CIE CURVE

Following is the standard observer curve or “‘standard eyeball” established by the Commission Internationale de I’Eclair
{commonly called the CIE curve). Whereas one watt of radiated energy at any frequency corresponds to one watt of radiated
energy at any other frequency, this relationship fails to hold true for photometric measurement. The CIE curve is essential
therefore, not only in determining the eye’s efficiency at any particular wavelength, but also the corresponding lumens per
watt conversion of that particular wavelength.

For example, the MV5020 which emits 180 uW of radiant energy at 6600A (typical) or 41.4 lumens per watt has

180 x 107 watts x 41.4 lumens _ 7.45 mLumens
. . watt
of flux emitted from it.

\ -75%

- /

350

\ -50%

-25%

LUMENS/WATT CONVERSION FACTOR
g
[—

/
MV5020 (RED)

u/
e

50 /,
0%

360 380 400 420 440 480 480 500 520 540 560 580 600 620 640 660 680 700 710 720 740
WAVELENGTH — nm c1148

- —F—|-—F — —MV5253 (GREEN) — } — + — + — + >

Similarly, a green emitter such as the MV5253 operating at an identical input power as the red will emit 10 uwatts of radiant
energy or

649 lumens

10 x 107 watts x = 6.49 mLumens

of flux emitted from it. In short although there exists at least an order of magnitude difference in radiant power the eyes’ com-
pensating effect “magnifies’’ the green to appear equally bright.
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LUMINOUS INTENSITY versus LUMINANCE

The successful application of either measurement parameter as a yardstick to duplicate mathematically the visual stimulation
experienced by an observer is a controversy which will probably rage for some time. As the entire electromagnetic spectrum
is bounded only by the capabilities of a detector to discern it, so for within the visual spectrum the eye is the limiting factor.
SUBJECTIVELY speaking, the eye can discern finer increments of arc (computed from target to eye) than a 1 to 10 relation-
ship, or approximately 5° 43 min. In fact, it can be shown that for view angles of much less than 2 minutes, the eye translates
the source into a point and thus the photometric measurement of LUMINOUS INTENSITY (in candelas) most directly corre-
lates with subjective brightness. For view angles of much greater than approximately 2 minutes, the eye sees the source as an
area source, and thus the photometric measurement of LUMINANCE most directly correlates with subjective brightness. A
two minute view angle computes to a 1/1666 ratio of source diameter to distance ratio. For the MV5025 this computes to
approximately 22 feet (1666 x .16" diameter, approximately 22 feet) well within the expected normal viewing distance of
an observer.

Dimensional criteria for
Photometric approximation

R S
1666 T

FIGURE 7

e]1 e=2"

Considering that the usage of the discrete MV5025 LED is as an indicator and as such is utilized arms length or approximately
30" away, it can be seen that the LUMINANCE parameter and its basic unit, the FOOT LAMBERT, most closely correlates
with subjective brightness.

Below are the products, their respective chip dimension, either diameter or diagonal, apparent size due to optical magnification
and luminance/luminous intensity crossover distance. It should be stressed that this distance is not finite but represents a
gradual threshold distance at which either parameter might be definitive.

Crossover
Active Optical Apparent Distance
Product Chip Area Lens Factor Size Feet
MV10B .015" x1.9 .028" 3.96
MV50 .017” diag. x1.76 .030" 3.0
MV5020 .017" diag. x1.5 .025" 2.5
MV5025 (.160")* (x15.2) 160" 222

*Entire lens is considered the apparent emitting area.

RADIOMETRY

While photometric units are concerned with only the visible spectrum of wavelength, all frequencies of emission, including
the visible are expressable in RADIOMETRIC terms. Radiometric terms and their photometric equivalents are as follows:

RADIOMETRIC PHOTOMETRIC
Radiant flux (Symbol P) expressed in watts Luminous flux (F) expressed in lumens
Irradiance (Symbol H) expressed in watts/sq. unit Itiuminance (E) expressed in lumens/sq. unit
Radiant Emittance (Symbol W) expressed in watts/sq. unit Luminous Emittance (L) expressed in lumens/sq. unit
Radiant Intensity (Symbol J) expressed in watts/steradian Luminous Intensity (Symbol 1} expressed in lumens/steradian

Radiance (Symbol N) expressed in watts/ster/sq. unit Luminance (B) expressed in lumens/ster/sq. unit
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AN603
improper testing methods for LED devices

In any manufacturing operation it is essential that the
materials used in the fabrication process meet the min-
imum quality specifications of the device under produc-
tion. To that end, prudent manufacturers establish some
sort of incoming quality assurance system to make sure
that defective materials are culled at the door. It is
equally important, however, that the screening system
used in the Q.A. inspection does not reject materials
which are acceptable, and that the testing procedures
utilized in the system do not inadvertently damage
materials which are otherwise acceptable. Unfortunately,
this latter aspect of quality assurance procedures is often
neglected, and whenever a device is rejected because of
inappropriate testing methods, both the manufacturer
and the vendor are subject to a great deal of unnecessary
expense and inconvenience. Because many manufac-
turers who buy LED components are relatively inexper-
ienced with the features and limitations of I11-V devices,
problems involving improper testing methods and unnec-
essary materials rejection are of particular concern to
LED vendors. This note is intended to familiarize the
user with the basic electrical and opto-electrical proper-
ties of LED devices and to clear up some of the
problems involved in testing them.

THE MATERIAL

Historically, silicon and germanium were the first semi-
conductor materials to have been used for p-n junction
devices such as transistors, diodes, and solar cells. How-
ever, following closely upon the invention of the ger-
manium transistor in 1948, work was begun on predict-
ing the semiconductivity of a material from its chemical
compound. Based on energy band-gap experimentation,
it was discovered that 111-V materials have semiconduc-
tor properties.!

Gallium semiconducting materials, Gallium Arsenide
(GaAs), Gallium Arsenide Phosphide (GaAsP), and Gal-
lium Phosphide (GaP) are the materials from which
LED's are fabricated. These materials have the ability to
emit a narrow band of monochromatic light in either the
visible or infrared spectrum, depending on the constit-
uent and ratio of ingredients. The mechanism for this
emission of radiant energy is best described in terms of

1E.G. Bylander, Materials for Semicond Fi 7 (New
York, 1971), p. 17.

semiconductor Energy-Band Theory. When an external,
forward-biasing voltage is applied to a p-n junction, the
conduction mechanism is such that electrons are excited
by the electric field, gaining enough energy to cross the
energy gap from the valence band to the conduction
band, and then to relax back from the conduction band
into the valence band. During the transition from the
valence band to the conduction band, the electrons take
energy from the field. As they pass back into the valence
band, the electrons release this energy in the form of
light photons. The amount of energy released is deter-
mined by the width of the energy gap. (The wavelength,
or color, or the light is a function of the energy gap.)
The light is emitted directly from the electrons within
the depletion region formed between the two sides of
the junction.

The electrical characteristics of LED's are also related to
the energy gap. For example, the conduction threshold,
or “‘knee’’ point on the l¢/V¢ curve in the forward-biased
direction occurs at approximately 1.0 volts for infrared
LED’s, at approximately 1.3 volts for visible red LED’s,
and from 1.8 to 2 volts for yellow and green LED’s. The
brightness of the light is directly proportional to the
operating current flowing in the forward direction.

GALLIUM VS, SILICON

As a semiconductor, I1I1-V compounds using Gallium
have several advantages over silicon and germanium—
reverse leakage current is several orders of magnitude
lower; forward current is lower below the “knee” point;
inherent thermal noise is lower; and carrier mobility is
high. Perhaps the greatest advantage, certainly where
LED’s are concerned, is the ability to produce light di-
rectly from electron flow.

Figure 1 shows a comparison between the forward con-
duction characteristics of diodes formed from {lI-V
materials and silicon. Notice that the “’knee’’ of the con-
duction curve for the Gallium diodes occurs at higher
voltages, and is harder than the “‘knee’’ of silicon diodes.
Notice also that as the wavelength progresses from the
infrared toward the blue end of the spectrum, the GaAsP
“knee’’ points get progressively higher and the slope of
the 15/Vs curve tends to decrease. Excluding exotic
devices such as Schottky or Esaki diodes, silicon diode de-
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V: 2 mA/DIV
HIOSVDIV

[ 5 1.0 15 20 25 30 Cca48
FORWARD VOLTAGE (V) —VOLTS

Fig. 1. Typical 1§/V¢ Curves of Silicon, GaAs, and GaAsP, GaP
(Siticon-IN914, |R-ME 7024, Red-M V5053,
Yellow-MV5353, Green-MV5253)

vices normally show little difference in the forward con-
duction curve.

The reverse characteristics of 111-V materials are similar
to those of silicon except that silicon’s thermal leakage
current is higher at very low reverse voltages. The reverse
breakdown voltages of silicon are typically higher, and
the characteristics of silicon devices are usually con-
trolled for reverse breakdown at particular voltages. The
reverse breakdown characteristics of diodes used in LED
devices are not particularly controlled, since the quality
of light emission is the first priority. The MANX and
MANXX series displays use LED’s which have a typ-
ical reverse-mode breakdown voltage range of from 5
to 20 volts. However for guard-band purposes, the re-
verse voltage is specified on the data sheets at 5 volts
minimum.

If a silicon device is subject to junction damage, it will
often continue to perform adequately because of sil-
icon’s inherent annealing capability. When damage
occurs to the junction of an LED device, however, the
result is usually a softening of the “’knee”’ or a flattening
of the 1§/V¢ curve. Although the device may continue to
operate, performance will be less than satisfactory, and
early failure may result.

DAMAGE MECHANISMS

The discussion which foliows will treat, in some detail,
the most common errors in LED test set-ups and will
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suggest either alternative testing methods or means by
which improper testing methods can be corrected to
produce more reliably accurate results.

Testing for Fabrication Defects

Thermal Shock—is a passive mode test involving a rapid
refrigerate/heat cycle in which no current is applied to
the device. This test is a good method for detecting weak
bonds angd, therefore, locating defective devices, but it
should be used cautiously, especially with LED's. In
LED's a 1-mil gold wire is bonded from the top of the
die over to the side contact, whether it is lead frame or
substrate. The wire is surrounded by the epoxy which
encloses the die and forms the package. When heat is
applied, the epoxy, the gold, and the lead frame all
expand at different rates. Thus, when the device is
heated up too rapidly, the effects on the bond are
similar to giving the wire a hard jerk. This action
constitutes thermal shock and tends to weaken even
good bonding and, consequently, shorten life expec-
tancy.

Burn-In—consists of operating the device at elevated
temperatures, thus accelerating the effects of opera-
tionally imposed heating. This method is frequently used
in testing semiconductors, but its use is not advised with
LED's, especially if the testing involves operating with
excess current or current which exceeds the device
ratings for several hours. LED’s exhibit a gradual degra-
dation of brightness as a function of current, time, and
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temperature, and the higher the current, the faster the
degradation. The graphs in Figures 2 and 3 illustrate
typical LED responses to forward current and temper-
ature. Exceeding the rated parameters in test can result
in rapid degradation beyond an acceptable level. For the
same reasons, burn-in is particularly inadvisable with
LED’s if the test set-up involves slow on-off cycles of
overcurrent (cyclic room temperature to high temper-
ature and then cooling).

Thermal Cycling—is an on-off cycling method which
simulates operational heating effects. The device is
allowed to heat up from room temperature with rated
current, and is then cooled down. Thermal cycling is an
excellent method for finding defective devices (poor
bonds, fractures in the metalization, voids in the die-
attach, etc.), and its use is recommended for testing
LED’s. Too often, such thermal cycling occurs in actual
use, and defects are detected too late. However, to
insure against exceeding the rated capabilities of a
particular device, a thermal cycling test program (or
operational program) should not be established without
factory guidance.

Reverse Conduction Mode Problems

Reverse voltage testing can be hazardous since it may
involve a system capable of delivering voltages and
gurrents which considerably exceed the reverse voltage
and power ratings of the device under test. Too much
current at the avalanche voltage will dissipate excessive

power, resulting in heat which will degrade the junction
rapidly. The importance of adequate current limiting
cannot be over-emphasized. Without it, damage to the
junction can result from testing into the avalanche
region and/or from the sudden application of voltage
which exceeds the rated avalanche breakdown voltage of
the device. Damage in the avalanche region is usually the
result of an improperly set testing apparatus. As Figure 4
indicates, damage may not be immediately apparent, but
it could result in poor performance during other test
situations and possible rejection of the device due to
excessive voltage or current values.

Forward Conduction Mode Problems

Forward mode testing is used to check such performance
criteria as the forward V/I curve of the diode, brightness,
ROP, and luminescence. The potential danger in examin-
ing the forward curve is damage to the diode junction,
since the test circuitry can sometimes deliver very high
energy bursts. For example, if a 50-volt regulated power
supply is set for 5 volts to supply the test fixture, and if
power is supplied through a switch as shown in Figure 5,
it is possible to deliver current pulses of a high enough
amplitude to result in junction damage. This problem is
easily avoided by supplying low voltage power with
current limiting to the test fixture. Another acceptable
method, and the one which is used by General Instru-
ment quality assurance engineers, is to use a power
supply which is both full voltage regulated and current
limited.
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Brightness Tests

Optical measurements are typically, and in most instan-
ces, unavoidably, of very low accuracy. Optical measure-
ments with errors of less than 1% are rare, and accuracy
within 5% is difficult to obtain. With an experienced
technician using good equipment it is possible to secure
accuracy within 10% to 20% on a routine basis, but even
here a slight difference in technique can result in errors
in excess of 50%.

Detectors—A good detector approximates the CIE curve
area with 2%. However, it is important to note that
even when the detector is within 2% of perfect, it is still
possible to produce mismatches at specific wavelengths
which can cause the percentage of error to increase
considerably. Therefore, in order to determine the
margin of possible error, it is imperative that one know
the detector’s spectral response within the wavelength
range of the device to be measured. To illustrate the
problem of spectral mismatch, the reader is referred to
Figure 6 where we show the responses of two detectors,
a radiometric detector and a photometric detector, to
the output of a visible red LED. The response of the
radiometric detector is about 3% high. Notice, however,
that the photometric detector, which provides a very
close match to the CIE curve, produces a +25% error.2

Additional factors which must be considered are detec-
tor aging and filter deterioration, nonlinear detector
responses, circuitry which is not temperature-
compensated, and stray light. Periodic calibration is
essential if a reasonable degree of accuracy is to be
maintained.

Correlation Samples—Unless the testing apparatus is
reciprocally related to a vendor-supplied correlation
sample, test results may erroneously indicate that many
devices in a shipment do not meet the minimum bright-
ness that was specified on the order, and could result in
the rejection of devices which do meet minimum stan-

2Michael A. Zaha, “‘Shedding Some Needed Light on Optical
Measurements,’”” Electronics, November 6, 1972, pp. 94-96.

dards. Correlation samples are also essential for the
correction of instrumentation drift.

Subjectivity Problems—In some instances a visual com-
parison may be the best method for brightness testing.
However, the manner by which the human eye “'sees’ is
affected by various factors such as the nature of the light
source, viewing distance, color, texture, the observer’s
visual acuity, and even the viewer's emotional state.
Therefore, because of these highly subjective factors
involved in human visual perception, such tests alone are
usually inadequate and should be used only as a supple-
ment to or in correlation with instrumentation. It has
been our experience that manufacturers who rely solely
on visual testing return many devices, a fair percentage
of which can be reshipped and accepted.

Testing to Parameters Other Than Those Specified—This
is a particularly important consideration when a manu-
facturer specifies his own parameters distinct from those
normally specified. To avoid unnecessary rejection of
devices, it is imperative that a device is always tested to
the parameters under which it will be expected to
operate,

SUGGESTIONS FOR PROPER TESTING

That which follows is a quick check list of “’do’s”* which

enable manufacturers to avoid many of the problems

associated with running incoming quality assurance tests

on LED's.

® In cooperation with the vendor, establish specifica-
tions which are economically feasible and ensure that
devices are screened at their point of origin.

® Aiways obtain a correlation sample from the vendor
before setting up the test procedure.

@ Establish a reliable test procedure.

® Measure relevant parameters at relevant points.

® Make sure that the test circuitry will not erroneously
indicate defects and that it will not generate failures
later in the manufacturing cycle.

® Work closely with the vendor in establishing the test
system. ’
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discrete LED selecting made easier

Light Emitting Diodes, LED’s, have come into wide-
spread use on the electronics scene. This application
note is intended to aid the designer in selecting a par-
ticular "device from the many LED's offered today.
The more important parameters as well as some little-
known pitfalls are discussed.

THEORY

Although light emission from a semiconductor junction
had long been speculated, the first commercial devices
did not become available until about 1963. This light
emission phenomenon can be explained in terms of
Semiconductor Energy-Band Theory. An external
voltage applied to forward-bias a PN junction excites the
majority carriers (electrons), causing them to move from
the N-side Conduction Band to the P-side Valence Band.
In making this transition the electrons cross the Energy
Gap, Eg, that separates the two Bands, and so have to
give up energy in the form of heat (phonons) and light
{photons).

Each semiconductor material type has an E; character-
istic, and the wavelength (A) of emitted |ig'ht depends
upon the magnitude of E;, (see Figure 1). For example,
Gallium Arsenide material, GaAs, has an Eg = 1.35 eV
and a Apeak = 9000 A. The wavelength (i.e., color)
emitted by some other materials made from Gallium
compounds are listed in Table 1.

Material Wavelength Color
GsAs:Zn 9000A infrared
GaAsP 4 6600A red
GaAsP g 6100A amber
GaAsP gg:N 6900A yetlow
GaP:N 5600A _green

Table 1. Some Wavelentghs and Colors
Emitted by Gallium Compounds

S

12380
Eﬂ

Wavelength of Emission (Apeak! = (in Angstrom units)

{Equation 1]

Fig. 1. Relationship Between Band-Gap
Energy and Wavelength

ELECTRICAL CONSIDERATIONS

Most incandescents are rated in terms of voltage; LED’s,
on the other hand, are current-dependent devices since
they are basically diodes. When operating from con-
stant-voltage sources, protection should be provided by
incorporating a current-limiting resistor with each LED.

Basic DC Circuit. For the simple circuit shown in
Figure 2 the resistor value can be calculated from

+Vee
Vee - Ve
e i R L RL= '—'F—
VF [Equation 2]
- c1147
Figure 2.

where Vg and Ig are taken from an LED Data Sheet.
The power rating required for the resistor should also be
kept in mind.

Design Example #1: Suppose that a MV50 is to be
used with Figure 2's circuit and a Vg of +6 volts.
Figure 3a shows the MV50’s Brightness versus I curve,
and Figure 3b shows I vs. VE. (Note that Brightness
varies directly with Ig). Further suppose that a Bright-
ness of 800 foot-Lamberts is decided upon. From Figure
3a we see that |z must be set at 13 mA, from Figure 3b
we see that VE will be 1.5 volts when I is 13 mA.
Substituting these values in Equation 2, we obtain

Vee - -1 -
R, = CC|FVF'RL=W-3-5. 1.5 R, =269 ohm.
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From the expression, Power = (1g)? RL., we see that
Ry s power rating can be 1/8 watt.
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Active-Low Drive Circuit. Figure 4 shows a single-
transistor drive circuit that lights the LED when the
transistor is “low,” i.e., conducting. The value for R
can be calculated from
Vee - VE-V
R = cC F CE(sat)
I

[Equation 3]
Active-High Drive Circuit. Figure 5 shows a single-
transistor drive circuit that lights the LED when the
transistor is “’high,” i.e., not conducting. Equation 2 can
be used for calculating the value of Ry . The transistor

should have a Vcg of approximately 0.4 volts when
conducting.

)Vceut)

- C1150

Figure 4.

Figure 6 shows a circuit that has an MOS IC output
driving both an LED and a TTL logic input.

Design Example #2: Suppose that a given MOS ROM,
operated with Vgg = +12 volts, Vgg = -12 volts, and
Vpp =ground, is to drive an LED and a TTL logic
input. Further suppose that the LED’s brightness is to
be adequate for use as a trouble-shooting indicator lamp.

From the data sheet for a MV55 we see that this low-
cost, low-current LED typically delivers a usable 125
foot-Lamberts when Ig is T mA, and has an | maximum
rating of 3 mA. A value of 6.8 Kohm shouid be used
for R.

MV-55
LED

Mos
RAM or o TTL
ROM
Re
)ch ) Ve
- = Voo - Vee c1161

Figure 5. Figure 6.

AC Operation. LED’s should be operated in the
forward direction only. Therefore, the LED circuit must
provide reverse-voltage protection if applied voltage is
expected to exceed the Vg maximum rating of the LED.
Figure 7a shows a circuit having an ordinary silicon
diode (e.g., TN914) placed ‘“‘back-to-back’’ with the
LED. Figure 7b shows an alternate and more novel
approach that utilizes two LED’s in parallel. If no
current flows, neither LED lights. But as long as current
does flow (in either direction), one of the LED’s lights
and one does not (because one LED will be conducting

LA LED
IN .
R
o—rt +——WA—0
'I
1NS14 c1152
Fig. 7a. Bipolar Operation
1 LED
N
Re
oO——e AAA o
N
J LED

ﬂ 1183

Fig. 7b. Bipolar Operation




and the other not conducting.) An extension of this back-
to-back thinking led to the development of the bipolar
devices, i.e., the MV5094 (Red/Red) and the MV5491
(Red/Green). These are actually two diodes in each
package allowing either AC/DC or tri-state status
indication.

If reverse operation (below breakdown) is expected for
any length of time, then the designer should be aware of
the fact that reverse leakage over temperature of LED
materials (GaAs, GaAsP, etc.) is significantly less than
that of silicon diode materials.

Pulsed Operation. Significantly higher peak LED light
output can be obtained from ampere-level drive current
pulses . (of narrow width and at low duty cycle) than
from steady-state driving. For example, total radiated
power (expressed in milliwatts) from a ME7021, infra-
red-emitting LED, operated steady-state (typically with
Ig = 100 mA) is 2 mW. But this output increases to
50 mW when driven by a 6 amp, one microsecond-wide
pulse at 0.1% Duty Cycle. It should be pointed out
that this factor of 25 increase comes at the expense of
a somewhat lower internal (quantum) efficiency.

Besides the increase in average power just described,
pulsed operation of visible-emitting LED’s also gives rise
to a human perception phenomenon commonly known
as Light Enhancement. This phenomenon is due in part
to the eye’s retention of high brightness levels (such as
those produced by camera flash bulbs). A numerical
Light Enhancement Factor (always greater than 1) can
be defined by the following ratio:

Light Enhancement Factor =

1DC (steady-state operation) t0 produce Brightness “B"
l,v.,.,. (pulsed operation) t0 produce Brightness *“B"

[Equation 6)

This Light Enhancement phenomenon is available only
from GaAsP because this LED material will not saturate
under high-current conditions.

When the human eye is the detector of visible energy,
lower average power is consumed by pulsed operation
than by steady-state operation. This advantage of pulsed
operation is especially important for battery-powered
applications and for applications in which large LED
arrays are being driven.

MOUNTING CONSIDERATIONS

Panel Mounting. In the “Pop-In” panel mounting
method, (see Figure 8a), a black plastic mounting
grommet is placed over the top of the lens and the LED
is inserted—leads first—into the panel mounting hole
until the grommet'’s flange butts against the panel. Next
a grooved ring is placed against the inside-panel end of
the grommet, and the ring is pushed on until the LED is
securely held in place. The grommet’s black color
provides contrast improvement. This mounting method
allows mounting of the MV5020-Series (T1% size)lamps
in % in. diameter holes on panels having thicknesses
from 0.62 in. to 0.125 in.

A method for mounting LED types without using
mounting hardware is to drill the panel holes and either
epoxy the LED’s into place or solder them to a
back-panel printed circuit board, (see Figure 8b).

Printed Circuit Board Mounting. The most common
techniques for mounting LED’s on P.C. Boards are
illustrated in Figure 9. The lead bending can be per-

oy
(%

o I thwin.ﬂ

360 O1A.
GROOVED RING

C1164

MOUNTING GROMMET

MOUNTING
GROMMET GROOVED RING

{instalied)

NN

C1555

Figure 8a.

formed by the user, or arrangements can be made to
have it done prior to shipment from the Factory.

OPTICAL CONSIDERATIONS

Lens Effects. Lenses of the earliest LED's were de-
signed to pass maximum light in the forward direction,
i.e., perpendicular to the mounting surface, (see Figure
10). Later LED's produced more light and their lenses
were designed to spread light over a wider area, thus
permitting broader observer viewing angles. Still later, as
higher light output LED'’s became available, a variety of
red-colored, epoxy lenses came into use. These lenses act
to diffuse light into a broader apparent emitting area.
LED lenses that produce a broad, evenly-diffused light

EPOXY
LED
PCB
PANEL LEAD WIRES
EPOXIED £.C.B. -BACKED
c1188

Fig. 8b. LED’s M

d Without Hardware
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(a) LED's mounted
without leads being bent

22

(b) LED mounted
with leads bent c1157

Fig. 9. Techniques for Mounting LED’s on P.C. Boards

HIGHLY-COLLIMATED
SOURCE (FOR
HIGH-INTENSITY,
ON-AXIS VIEWING)

APPROXIMATE PATTERN
/ FOR MOST LED'S

180° FOR WIDE-ANGLE
VIEWING REQUIREMENT

Fig. 10. Different Lens Effects (Used on the Same LED)

are generally assumed to be more pleasing to the eye
than lenses that produce a highly-intense point of light.
Figure 11 illustrates the effects of adding varying
amounts of red diffusants to the epoxy lens material.

Ly ba

(b) Partially Diffused (c) Fully Flooded
(Area Source)

(a) Clear Lens
{Point Source)

Fig. 11. Epoxy Lenses With Varying Amounts of Diffusants

Light Measurement. The manner by which the human
eye “sees” is highly subjective and is affected by various
factors such as “nature’’ of the light source (i.e., “point”’
or "‘area’” source), viewing distance, color, and the
observer’s visual acuity. For example, it has been found
that a “standard’’ observer with 20/20 vision can discern
objects having dimensions that transcribe angles as small
as two minutes. To such an observer a source having a
0.16-inch diameter and positioned farther away than 22
feet seems more “’point’’ than “area’’ in nature.

Two photometric parameters which designers find useful
for evaluating LED light output are Luminous Intensity,
I, and Luminance (Brightness), B, (see Table 2). While an
infinitely-small light source exists in theory only, the
following expression can provide a means for deter-
mining the distance at which the eye loses its ability to
discern an ““area” and begins to see a “’point.”

Diameter of Light Source
TAN0° 2’
[Equation 7]

THRESHOLD DISTANCE =
{At which sources
“lose” their area)

From this determination the designer can decide
whether to use the | or B parameter for his evaluation of
LED light output. The “diameter of the light source” in
Equation 7 is the apparent emitting area of the LED.
For a “clear” lens LED, (Figure 11a), multiply diode
emitting area by the lens magnifying factor. (Unless
stated otherwise, most clear lenses magnify by about
2X.) For a ““flooded’”” lens LED, (Figure 11c), use the
outside package diameter. For a partially-diffused lens
LED, (Figure 11b), a good rule of thumb is one-half the
outside package diameter.



Intensity
Area Luminance B |foot-
(Brightness) Lambert|(;)(Area of source in ft2)

stilb Luminous Flux/steradian

A 2
Area of source in cm

Nature off Photometri Symbol| Units Measurement of
Source | Parameter
Point  {Luminous | candela [Luminous Flux/steradian

Luminous Flux/steradian

Table 2. | and B Photometric Parameters

Contrast Ratio. The degree by which an observer
distinguishes an object or source is a function both of
time spent looking and of Contrast Ratio. Contrast
Ratio is defined as “'the difference in Luminance
between an object and its background,”’ or

CONTRAST RATIO =——L‘L' Ly
b

where  “’L¢" is a Source Luminance and
Ly " is Background Luminance

[Equation 8]

After an observer has focused on an object for longer
than about one second, the time factor becomes
negligible and Contrast Ratio remains as the important
factor.

Human Factors Studies have shown that a Contrast
Ratio of 10 is the minimum design value. Knowing this,
and knowing the background Luminance of some

common materials under normal illumination levels, we
can easily determine the minimum acceptable Lumi-
nance levels required from our LED light sources.

Design Example #3: Suppose that the illumination
level produced by normal laboratory lighting is ap-
proximately 25 foot-candles, and that the reflection
from a light-gray panel under this lighting produces a
Background Luminance, Ly, of approximatley 10 foot-
Lamberts. What is the minimum acceptable Luminance
which must be produced by an LED mounted on this
panel?

Substituting the above values into Equation 8, we have
Ls-10
10
Therefore, for an LED installed on a light-gray panel and
used in this lighting environment, we see that the

minimum acceptable level of Luminance is 110 foot-
Lamberts.

10= ,or Lg=110.

Colors. LED's are now available in various colors. In
some applications the designer may be called upon to
develop circuits in which LED’s of different colors are to
produce equal Brightness. Since light output from an
LED is basically a function of current flow through the
PN junction, equal Brightness can be achieved by
adjustments of current flow.

Design Example #4: Suppose that three LED's, one
each of red, yellow, and green, are to each produce a
luminous intensity of 2 mcd when installed in the circuit
shown in Figure 12. Further suppose that Vcc is set at
+5 volts and the LED types chosen are MV5053 (red),
MV5353 (yeliow), and MV5253 (green).

Vee
>
Rrg l Ryé l Rgé l
<
Ve Ve Ve
h 4 MV5053 ~— Mv5353 —— Mv5253
(RED) (YELLOW) (GREEN)
-

C1158

Fig. 12. Brightness Matching Different Colors
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First the values of I needed to produce 2 mcd in each
LED must be determined. From the data sheets we are
given that the MV5053 typically produces 1.6 mcd when
Ig is 20 mA; the MV5253 produces 1.5 med when g is
20 mA; and MV5353 produces 6.0 mcd when Ig is
20 mA. The brightness—Ig relationship for LED’s can
be assumed to be linear for I values within the maximum
ratings. Therefore, knowing these points and that the
luminous intensity is zero when Ig is zero, we can plot
the straight-line relationship for each LED type (see
Figure 13). From these plots we see that the MV5053
produces 2.0 mcd when Iz is 256 mA; the MV5253
when I is 26 mA; and the MV5353 when Ig is 7 mA.

Now the resistor values for R,, Ry, and Ry can be
calculated using Equation 2.

Vec —Vk
Ry = T
F

with Vg taken as the “typical”’ values given on the data
sheets. We then have:

5—1.65
R="02s v

_5-21
007

_5-22
026

Rq

R, =134 ohms R, =414 ohms Ry =108 ohms

It should be noted that the foregoing analysis holds true
only as long as spatial distribution (beam pattern) and
apparent image size are very nearly the same for all
LED'’s, regardless of color.

Infrared LED Sources. Visible-emitting LED’s, the vital
link in the man-machine interface, are characterized in
terms of Photometric quantities. On the other hand,
infrared-emitting LED’s (whose invisible light is of
wavelengths longer than 750 nanometers) are charac-
terized in terms of Radiometric quantities. Also, applica-
tions requirements for infrared LED sources are
different from those for visible-emitting LED's. Whereas
for visible-emitting LED’s a wide viewing angle is
normally important, for infrared sources a narrow beam
width and high on-axis intensity are normally important.
Light output produced by infrared sources is defined by
one or more of the folowing Radiometric parameters
(see Table 3):

Radiated Output Power (P) or (ROP)}—Total output
of the device in all directions (measured in
Watts).

Radiant Intensity (J)—Radiant flux per unit solid
angle in a given direction (measured in Watts/
steradian).

Irradiance {(H)—The density of radiant flux incident
on a surface (measured in Watts/area).

Irradiance is a particularly useful parameter because it
describes how much output power is available at a given

/ (2.0 med @ 25 mA)

LUMINOUS INTENSITY (med)
N
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0
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Table 3.
Parameter and Symbol Definition Units Abbrev.
Radiant Energy Q. erg
joule J
calorie cal
kilowatt-hour kWh
Radiant Flux P P= % erg per second erg s7!
watt w
3}
E . . dP _2
i Radiant Emittance w w =d_A watt per sq. cm, Wcem
g {see Note 2) watt per sq. m, etc. Wm2
a Irradiance H -dr watt per sq. cm, W cm™2
< dA 22
-4 watt per sq. m, etc. Wm
R . dP . -1
Radiant Intensity J =— watt per steradian Wsr
dw
(see Note 1)
Radiance N N= —-——d-z—P—-— watt per steradian and Wsrt em™2
dw(dA cos ©) pe
(see Note 1) sq. cm
- d . -1 -2
{dA 005 ©) watt per steradian and Wsr™' m
sq. m
. ] F -1
Luminous Efficacy K K= W fumen per watt ImW
. - K
Luminous Efficiency | V Ve —
Kmaximum
760
Luminous Energy Q| Q, =/ K{A)QeAdA lumen-hour Imh
(quantity of light) 380 lumen-second (talbot) Ims
Luminous Flux F = %ltl’ lumen Im
) . . dF ) -2
o Luminous Emittance | L A lumen per sq. ft Im ft
" (see Note 2)
s dF footcandle (lumen per sq. ft.) | fc
E [Hlumination E “3A lux (lumen per sg. m) Ix
g (illuminance) phot (lumen per sq. cm) ph
& dF
Luminous Intensity i | = by candela (lumen per steradian) cd
(candlepower)
d2F -2
Luminance B B= d_—w(dA 05 ©) candela per unit area cdin “, etc.
{brightness) stilb (candela per sq. cm) sb
B = dl nit (candela per sq. m) nt
(dA cos ©) foot-Lambert (cd per mft2) ft-L
apostilb (cd per mm?) asb
Lambert {cd per mem?) L

NOTES: 1. wis a solid angle through which flux
from point source is radiated

@ is angle between line of sight and normal

to surface considered

A is wavelength

2. Wand L refer to ““emitted from’ and Hand E

refer to “incident on’’
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distance away from the LED. Designers often make use
of this parameter when choosing their infrared detectors.
Silicon “‘solar cell” or *photovoltaic cell’” detectors are
the best detector choices because they generally have

large active areas, good long-term stability, and near-
perfect match in spectral response compared with
infrared LED sources, (see Figure 14).
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680 LW CIE CURVE \ GaAs EMITTER —{ 100%
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Fig. 14. Relationship B.
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AN302
using LED’s
to replace incandescent lamps

High-density configurations of high-intensity incan-
descent lamps can generate considerable heat. For
example, a 10-by-10 bank of miniature 50-volt lamps
can dissipate 200 watts. The resulting heat can cause
catastrophic damage to mounting sockets, shorten life of
insulation material, weaken structural material, and
make lamp replacement almost hazardous. LED's, on the
other hand, not only ruh cooler but also use less power
and have longer life. This Application Note points out
some important electrical design considerations when
using LED's as indicator Iémps. Circuits that assure low
power dissipation and protection for the LED’s will be
shown.

Note from the Editor: The author of this Note wrote
from a point of view which subscribed to socketing off-
the-shelf LED’s. He realizes that various methods can be
used to prohibit the inverse insertion of a polarized
device into a symmetric socket, but chose to ignore
these means for exemplification,

DEVICE MAXIMUM RATINGS

As in any circuit design, care must be taken not to
exceed the maximum ratings of the components. in the
case of LED’s used as indicator lamps, the main absolute
maximum parameters to be considered are Continuous
Forward Current, Ig, and Reverse Voltage, VR. Well-
engineered circuit designs should protect the LED's from
the consequences of being plugged into a socket in the
reverse polarity, damage arising from voltage transients
on the power supply, anc inductive kicks of solenoids or
relay coils. Table | lists some of the absolute maximum
ratings for a typical LED solid-state indicator lamp, the
MV5054-2,

MV5054-2
Absolute Maximum Ratings at 100°C Units
Reverse Voltage, VR 5.0 v
Continuous Forward Current, I 15.0 mA
Peak Forward Current, lp 6.0 A

Table I. Ab. Maximum R.

gs of a Typical LED

SUPPLY VOLTAGE LESS THAN
LED’S Vg MAX. RATING

The simple circuit shown in Figure 1 can be used in
applications that have a DC supply voltage equal to or
less than the VR maximum rating of the LED. The
resistance value of R1 can be calculated from the
expression R =100 (Vcc - 2) when the Ig of the LED
is to be 10mA. If the LED is plugged in so as to effect
reverse polarity, no prohibitively high current flows
since V¢ does not exceed the VR max. of the LED.

Now consider what happens in Figure 1 if transient
voltage spikes appear on the power supply line. Positive-
going spikes cause | to increase, but cause no device
problems since LED’s can withstand very large
positive-going spikes of short duration as they have
extremely high Peak Forward Current, Ip, ratings. As
long as the amplitude is less than Vg, negative-going
spikes merely reduce Ig; if greater than Vg + VR),
LED Reverse Current, Ig, can become very large and
device damage can result. Those applications in which
negative-going spikes of amplitude greater than
(VR + Vcc) can occur should have a silicon diode
added, either in.series (Figure 2} or in parallel (Figure 3)
with the LED.

The “+V¢c” of Figures 1, 2, and 3 just described can, of
course, be half-wave or full-wave rectification as well as
DC (provided that the peak does not exceed +5 volts).

*Vee +Vee +Vee
—-—sw -— W -—sw
R1 R1 R1
cR)
CcR1
o \or v 4
= J: = cumn
Figure 1 Figure 2 Figure 3
NOTES: “SW" idicates recommended
focation of series switch or relay
R1is 1/4w., 5%, composition contact
resistor == indicates ground return of

+Vgc or output of NAND/NOR

CR1 is IN914 or equivalent siticon
iode logic gate
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*Vee +Vee
- sW -— W
R1 R1
2 ¥4 o
CcR2
= = c172
Figure 4 Figure 5

NOTES

R1is 1/4 10 1 w., £5%, composition resistor
R2 is 1/4 w., 5%, composition resistor

CR2 is 5 vott, +20%, 250 mw., low-cost zener

“SW" indicates recommended location of series
switch or relay contact

of NAND/NOR tagic gate

SUPPLY VOLTAGE GREATER THAN
LED’'S VR MAX. RATING

An LED plugged in the inverse polarity in Figure 1, 2, or
3 can be damaged by high IR if the supply voltage is
greater than the VR maximum rating of the LED. To
protect against possible damage, an additional com-
ponent must be added. Figure 4 shows a circuit having
an additional resistor, R2, whose function is to limit the
voltage drop to the Vg max. of the LED when no LED
is plugged in.

DESIGN EXAMPLE: Suppose that an MV5054-2 LED is
to be used in an application having a Vgc of 50 volts
and an Ig of 10mA. When no LED is plugged in, R2's
voltage drop is to be less than 5 volts (the VR maximum
rating listed in Table | for a MV5054-2).

Standard values of 3300 ohms for R1 and 360 ohms for
R2 are obtained from a simple Thevenin’s Theorem
equivalent circuit, as:

Vr max. ~VE (typ.} — R1R2

where R1 =9 R2

I R1+R2’
5-18 _R1R2 9R2
e = ST T aa T Taa s etc.

Note that Figure 4’s circuit also provides protection
against damage from negative-going voltage spikes of
amplitudes greater than VR + Vcc).

The circuit shown in Figure 5 can protect the LED
against incorrect socketing as well as against voltage
spikes of virtually any amplitude. The value of the zener
diode’s breakdown voltage is chosen to be less than the
VR maximum but greater than V¢ maximum of the
LED. When no LED is plugged in, the zener conducts
with a breakdown voltage less than VR. An LED plugged
in with the wrong polarity is not stressed because the
voltage applied across its terminals is less than its VR

=k jndicates ground return of +Vccor output

maximum rating. Figure 5's circuit provides protection
against negative-going voltage spikes since a spike of
amplitude greater than Vg put the zener into forward
conduction, holding the reverse voltage across the
terminals of the LED to no more than one volt.

Notice that the “+Vce" of Figures 4 and 5 can be
half-wave or full-wave rectification (or for that matter
just plain AC) so long as the peak voltage does not
exceed 50 volts. Figure 4, if driven by AC, gives an
effect that the LED is non-polarized and will operate no
matter how inserted in the socket.

HIGH-DENSITY LAMP CONFIGURATIONS

At the beginning of this application note it was pointed
out that a 10-by-10 bank of miniature 50-volt incandes-
cent lamps can dissipate 200 watts. Besides running
cooler than incandescents, LED indicator lamps can be
used in circuit designs that reduce power dissipated at
the socket. Consider the circuit shown in Figure 6 for a
20lamp bank operating from a 50-volt, £6% power
source. Here the Q1, CR3 portion of the circuit acts as
an equivalent 40-volt zener, and can be located easily on
a heat sink remote from the lamp sockets. The amount
of power dissipated at each socket—LED plus resistors—
is less than one-fifth watt, rather than the incandescent
lamp’s two watts.

wee Wee Voo wee Wee +Wee

B S = et

e —
cwdo ot "s}v
|
te>— ‘ >

= = cnns

Figure 6

NOTES: CR3 is 39 volt, £5%, 1 w. zener
RS is 680 ohm, 1/2 w., +5%, “SW" indicates recommended location
composition resistor Iocation of series switch or ralay
Q1 is 10 w., PNP transistor contact

Although an MV5054-2 LED has been used in all
circuits shown in this application note, the same design
considerations apply to other LED types as well.
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MOS logic level indicator

A very low current LED has been developed that is
capable of being driven directly from MOS and COS
integrated circuits. Designated the MVS55, this visible
red LED incorporates a new chip, specially designed
for operation at low current levels. The MV55 typically
produces a Brightness of more than 100 ft-Lamberts
from a Forward Current of only 1 mA. This Brightness
is adequate for indicating binary logic level, especially
in the subdued ambient lighting environment commonly
found within cabinet- or chassis-mounted equipment.

ELECTRICAL CHARACTERISTICS

The Brightness versus Continuous Forward Current
relationship for a typical MV55 is shown in Figure 1. In
steady-state operation the MV55 has an absolute maxi-
mum Continuous Forward Current rating of 4 mA, and
in pulsed operation (with one microsecond pulse width

i -
&
£ 20 e
= >
2
@
E 125
4
o« B0
& 50

o 05 10 15 20 25 30

CONTINUOUS FORWARD CURRENT (in mA}
Cc1174
Fig. 1. Brig versus Co Forward Current

for typical MV55

and 0.1% duty cycle) an absolute maximum Peak For-
ward Current rating of 400 mA. For Reverse Voltage the
MV55 has a 3.0 volt absolute maximum rating, and
“turn-on” and “turn-off” times (with a one-ohm load
impedance) are typically one nanosecond, (10-9
seconds).

MECHANICAL CHARACTERISTICS

The MV55’s package has an axial-lead form factor (see
Figure 2). Its very small size minimizes space require-
ments, permitting high-density P.C. Board layouts. The
MVS55 is simple to install, since mounting sockets or
other hardware are not required. The ribbon-type leads
can be either soldered or welded. The low profile of the
package enables edge-board or flat-board mounting.
(Arrangements can be made to have leads custom pre-
bent prior to shipment from the factory.)

(a) Top View

0.120 0.1

15°

{b) Side View \/

NOTES: 1) DIMENSIONS SHOWN ARE NOMINAL VALUES (IN INCHES)
2) DOTTED LINES INDICATE CENTRAL MECHANICAL AXIS

C1175

(c) End View

Fig. 2. MV55 Package
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LENS CHARACTERISTICS

The MV55 has a red, fully-diffused plastic lens which
collects the LED output into a narrow spatial distribu-
tion pattern {see Figure 3). For MV55 devices the axis of
spatial distribution is typically within a 10° cone with
reference to the central mechanical axis of the package.
This lens assures high Luminous Intensity along the axis
of spatial distribution.

ANGULAR DISPLACEMENT
(FROM CENTRAL AXIS)

3 0 10° 20°
N
p} 30°
<
s 1.0
I3
E 0°
5> 8
-
a 7 50°
Z
= o
£ 6 60
cg 70°
g 80°
s T 1T 1T ——+—+190°
5 5 3 1

cn7e

Fig. 3. Spatial Distribution Pattern for MV55
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BASIC CIRCUITS

Some basic circuits for the MV55 are shown in Figure 4.
Note that this LED does not require buffering or inter-
face stages, but merely connects directly to the IC out-
put. The choice between the circuits shown in Figure 4a
and 4b is made according to whether the LED is to light
when the IC output state is at logical “1,”" or at logical
“0.” In Figure 4c¢’s circuit the MV55 not only performs
as an indicator, but also presents a high impedance to
the TTL gate when the MOS output is at logical ‘0.

CONCLUSION

This application note has briefly pointed out the main
features of the MV55 and has shown circuits in which it
can be used. The MV55 not only offers the high reli-
ability and long lifetime inherent in solid state devices,
but also has low unit cost.

{b) c1ire

(to +12 V)

—N—r—-—» {to TTL gates)

Mves L
g 68Ka

{to ground)

[
Voo Vee

(to -12 V)

{c) SN

Fig. 4. Basic Circuits for MV55
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International Sales Offices

EUROPE

GENERAL INSTRUMENT
Optoelectronics Division
Dendermondsesteenweg 502C
9120 Destelbe: r%l‘\. Belgium

HEADQUARTERS

JAPAN

GENERAL INSTRUMENT
INTERNATIONAL CORP.
1-13 Toronomon 4-Chome
5th Floor, Minato-Ku

SOUTH AMERICA
GENERAL INSTRUMENT
Optoelectronics Division
3400 Hillview Avenue
Palo Alto, CA 94304

SOUTHEAST ASIA
GENERAL INSTRUMENT
SOUTHEAST ASIA, LTD.
20/F Golden Star Building
20-24 Lockhart Road

Tel. 091/28.88 Tokyo 105 Tel. 415-493-0400 Hong Kong
TELEX - 12686 Tel. (03) 437-0281 TELEX - 348430 Tel. 5-284136
TELEX - 720-2423413 TELEX - 61368
ARGENTINA FRANCE GERMANY ITALY
azvcou mcrnoch SRL GENERAL INSTRUMENT FRANCE  GENERAL INSTRUMENT e:u:mu INSTRUMENT
Urugulg Floor C 5-7 Rus Amiral Courbet DEUTSCHLAND GMBH EUROPE DIV.
101 uenos Alm 94160 Saint Mandé. Neumarkter Strasse 61 C.P. CLARE ELETTRONICA SRL
Tel. 46-174 Tel. 01/365.72.50 8000 Munchen 80 Via Anfoss! 32
TELEX - 17466 TELEX - 213.073 Tel. 089/43.50.86 Milano
TELEX - 05/24523 Tel. 02/5465514
AUSTRALIA BECK GUSTAV TELEX - 314233
511.:53 !gxa%ons PTY.LTD. ﬁ'i‘oczﬁﬂou ELECTRONIQUE B Nobers LASI ELETTRONICA 6PA
P.O. Box 198 Chemin de Broussan Postlach 150280 Viale Lombardia 6
Brookvale 2100 NSW 10800 Garons Tel. 0911/349668 20092 Cinisello Bnlumo {Milano)
Tel. 02/838-2422 Tel. 16/66/20.07.77 TELEX - 622334 }E'Lgyﬁgﬂ}/?-a
TELEX - 790-25400 TELEX - 480569 . KAun;razn : o
ordstrasse ILVERSTAR LTD.
;&;s Bell St. Box 85 ;20'&9 ?gu%:f,g“u Rouge D401 Hilden 20 Via dei Gracchi
Preston, Victoria 3072 Tel. 16/61/42.64.28 Tel. 02103/44066 120146 Milano
Tel. 02/480-1211 TELEX - 520815 TELEX - 8581605 Tel. 02/4996
TELEX - AA31001 TELEX - 332189
ETS. SEDRE INDEG GMBH
AUSTRIA 8. place Paul Mistral Fabrikstrasse 5 JAPAN
MOOR GESMBH 38500 Granoble Postfach 104 JAPAN ELECTRONICS
Storchengasse 1/1/1 Tel. 16/76/87.68.74 D6760 Pirmasens RESEARCH CORP.
A 1150 Wien TELEX - 320259 Tel 06331/34085 Ohmori Mitsubishi Bidg.
Tel. 85.86.46 A Flourie ELEX - 452269 gg 3~'1(0 ?_annon1 %Chome
TELEX - 0135701 3;2 ‘}/)eat;e g: la Plaine Fleurl A NEYE-ENATECHNIK tu-Ku Tokyo
OMNI RAY GESMBH Tel. 18/76/90.71.18 D2085 Quickborn-Hamburg NEW METALS & CHEMICALS
Vertriebsbuero Wien TELEX - 980936 $¢""'°'3"°m 14 CORPORATION LTD.
Prinz Eugen-Strasse 36 el. 0‘1/‘;“‘2-1 Shin Dai-Ichi Building
A 1040 Wien ;%B% rue Jean Bourgey TELEX - 213590 :‘-113 San Chome K
Tel. 0222/65.64.31 illeurbanne SASCO GMBH honbashi, Chuo-Ku

TELEX - 132712

BELGIUM-LUXEMBURG
N.V. TELEREX
Kouwsenbergdreef 8

B 2230 Schilde

Tel. 031/83.33.50

TELEX - 33511

BRAZIL

COSELE
Commercia e Servicos
Electronicos Ltda.

Rua da Consolacao, 887 Cj. 22-01301

Sao Paulo
Tel. 257-3535
TELEX - (011) 30869 CSEL BR

CHILE

VICTRONICS LTDA.

Casilla 283-V, Correo 21

Santiago 01, Chile
30237

Tel. or

TELEX - 3520001
DENMARK

A/8 NORDISK ELEKTRONIK

Transformervej 17
2730 Herlev

SCANSUPPLY

20 Nannasgade

DK 2200 Kobenhavn N
Tel. 451/83.50.90
TELEX - 18037

FINLAND

OY FINTRONIC AB
Melkonkatu 24A
SF-00210 Helsinki 21
Tel. 0-682 6022
TELEX - 124224

Tel. 16/78/68.30.96
TELEX - 370461

GROUPEMENT ELECTRONIQUE
DE DISTRIBUTION

53 Rue de Paris

92100 Boulogne

Tel. 604.81.7/

TELEX - 270191

165/171, rue J.P. Timbaud
92400 Courbevoie
Tel. 788.50.13

Neuille le Lierre
37380 Monnaie
Tel. 16/47/52.96.07

R.T.F.

73 Avenue Charles de Gaulle
92202 Neuitly-sur-Seine

Tel. 747.11.01

TELEX - 611985

44, boulevard des Pas Enchantés
Le Clos Royal - Bt B

44230 Saint Sobntien Sur Loire
Tel. 16/40/34.67 .

SCIENTECH
75016 Paris

SELFCO

31 Rue du Fossé des treize
67000 Strasbourg

Tel. 88/22.08.88

TELEX - 880.708

Hermann Oberthstr. 16
8011 Putzbrunn

Tel. 089/4611

TELEX - 520504

GREECE

GENERAL ELECTRONICS LTD.

209 Thevon Street
Nikaia 77
Piraeus-Athens
Tel. 1/361.8145
TELEX - 212949

HONG KONG
ASTEC AGENCIES LTD.

Room 901-2, Chow Sang Sang Bldg.

229 Nathan Road
Kowloon, Hong Kong

Tel. 3-7210346

TELEX - 37528 TCSEL HX

INDIA

FEGU INC.

260 Sheridan Avenue
Palo Alto, CA 94308

ZENITH ELECTRONICS
541 Panchratna

Mama Parmanand Marg
Bombay, 4

ISRAEL

A. SCHNEIDER LTD.
44 Petach Tikva Road
P.O. Box 18055

Tel Aviv

Tel. 3/332088
TELEX - 33613

TAKACHIHO KOHEK! CO. LTD.
2-81-Chome Yotsuya
Shinjuki-Ku, Tokyo 160

KOREA

HAN-DOK
503 Hapdong Tongshin Bidg.
108-4 Soosong-Dong. Jongro-Ku
Seoul
Tel. 73-5549
TELEX - K23276

MEXICO

MEXEL

MEXICANA DE ELECT IND. 8.8.
Tlacoquemecati 139-401

Mexico 12 DF

Tel. 575-78-68

TELEX - 1771823 MXELME

NETHERLANDS
TECHMATION

Nieuwe Meerdijk 31
Postbus 31

NL 1170 AA Badhoevedorp
Tel. 02968-6451

TELEX - 18612

NEW ZEALAND
CHANNEL MASTER
Roma Road

Mt. Roskill, Auckland
Tel. 599-003

TELEX - NZ221033

NORWAY

NORDISK ELEKTRONIK A/8
Smedsvingen 4

1364 Hvalstad

Tel. 2/78.62.10

TELEX - 17546
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SINGAPORE

ASTEC

1704 Golden Mile Towers
Beach Road

SLr':ga re 0719

TELEX - RS 23489

SOUTH AFRICA

ELECTROLINK LTD.

P.0. Box 1020

Martin Hlmmerschlao Way
n 8000

TEEEX 577320

SPAIN

SUTELCO

Pilar de anogoza 23
E. Madrid 2

Tel. 1/245.86.01
TELEX - 43852

Londres 63
E. Barcelona 11
Tel. 32507377

SWEDEN
NORDISK ELEKTRONIK AB
Box 27301

Sandhamnsgatan 71
$-10254 Stockholm
Tel. 8/835040
TELEX - 10547

SWITZERLAND UNITED KINGDOM
MOOR AG GENERAL INSTRUMENT UK. LTD.
Bahnstrasge 58 Cock Lane
CH-8205 Regenadon High Wy
Tel. 01/840.66.44 Bucks HP13 7DE
TELEX - 52042 11

TELEX - 83691
OMNI RAY AG
Dufourstrasse 56 8.A. ELECTRONICS LTD.
CH 8008 Zurich Millbrook Road
Tel. 01/252.07.66 Yate, Bristol BS17 5NX
TELEX - 57198 Tel. 0454/315824

TELEX - 449150
TAIWAN
GENERAL INSTRUMENT TAIWAN  HARTECH
P.O. Box 22226 Smugglers Lane, Bosham
Hsin Tien Chichester, West Sussex PO18 8QW
Taipel Tel. 0243/573164
Tel. 9113860 TELEX - 86230
TELEX - 78531115 ITY ELECTRONIC SERVICES
TURKEY nbu ay
TURKELEK ELEKTRONIK LTD,  Hariow Essex GM20 20F
Ataturk Boulevard 169 TELEX - 81525
g

©el. 18.94.]

T by syrT sasco

63 Gatwick Road
Crawley Sussex
Tel. Crawley 28700
TELEX - 87131

UNITED KINGDOM (con't.)
SEMICOMPS

Waellington Road

London Colney .
St. Albans Hertx AL 21EZ

Tel. Bowmansgreen 61/24522
TELEX - 21108

SEMICONDUCTOR
SPECIALISTS —UK
Carroll House

159 High Street

West Drayton Middlesex
Tel. West Drayton 46415
TELEX - 21958

NORBAIN ELECTRONICS LTD.
Norbain House-Arkwright Rd.
Reading-Berks. RG2 OLT

Tel. 734/864411

TELEX - 847203

YUGOSLAVIA
BELRAM S.A.

83 Avenue des Mimosas
1150 Brussels

Tel. 02/734.33.32
TELEX - 21790

North American Direct Sales Offices

HEADQUARTERS
GENERAL INSTRUMENT
Optoelectronics Division
3400 Hillview Avenue
Palo Alto, CA 94304

TEL: (415) 493-0400
TWX: (910) 373-1767

EASTERN AREA
GENERAL INSTRUMENT
Optoelectronics Division
The Jefferson Building
330 Militown Road

East Brunswick, NJ 08816
(201) 254-1588

WESTERN AREA
GENERAL INSTRUMENT
Optoelectronics Division
25301 Cabot Road, Suite 204
Laguna Hills, CA 92653
(714) 581-5817

NEW ENGLAND AREA
GENERAL INSTRUMENT
Optoelectronics Division
400-2 Totten Pond Road
Waltham, MA 02154

(617) 890-8399

SOUTHERN AREA
GENERAL INSTRUMENT
Optoelectronics Division

1939 Goldsmith Lane, Suite 151
Louisville, KY 40218

(502) 451-2770

CENTRAL AREA

GENERAL INSTRUMENT
Optoelectronics Division

2355 South Arlington Heights Road
Suite 303

Arlington Heights, IL 60005

(312) 364-9410

SOUTHEASTERN AREA
GENERAL INSTRUMENT
Optoelectronics Division
2020 McNab Road, Suite 121
Ft. Lauderdale, FL 33309
(305) 973-4640

North American Technical Representatives

A Sales
M'e’:: AZ (602) 968-7791

Beacon Electronic Aseociates
Little Rock, AK (501 )224-5440
Huntaville, AL (205) 881-5031
Clearwater, FL (813) 796-2378
Ft. Lauderdale, FL (305) 491-1054
Maitiand, FL (305) 847-3498
Melbourne, FL (305) 259-0648
Atlanta, GA (404)

Greensboro, NC (919) 275-9997
Raleigh, NC (919 <0330
Johnson City, T (615) 282-2421

Beacon North

Parksville, MD (301) 882-2056
Randalistown, MD (804) 338-3747
Falls Church, VA (703,
Lynchburg, VA (804) 237-1924

R F. Clark
lergh. PA (412) 242-9500

CMS Marketing

Oreland, PA (215) 885-5106
Comtronic Associstes

Melville, L.I., NY (516) 249-0505
Datcom

Waltham, MA (617) 891-4600
Bob Dean, ig-

Ithaca, NY (807) 272-2187

Bridgo(on MO 31 4) 731-6799
Independence,
Lo. 2nos. &\ (415) 9414525

Mel Foster Technical Sales, inc.
Edina, MN (612) 835-2252

Ed Landa Compe

Lorenz

O (816) 373-8600

Ha K inc.

Samegg?’éA (714) 568-5252

Los Angeles, CA ?!13) 8790770
Sales, inc.

Cedar Rapids, |A (319) 377-4666

Midwest Marketing lates
Chagrin Falls, OH (216) 247-6655

Dayton, OH (513)
Miltimore Sales

Novi, Mi (313) 349-0260

Sage Sales

Salt Lake City, UT (801) 485-5111

Scientific Components
Cheshire, CT (203) 272-2963

Southern States Marketing
Dallas, TX (214) 387-2489
Houston, TX (713) 988-0991
Austin, TX (512) 452-9459

Straube Assoclates Inc.
Westminster, CO (303) 426-0890
Albuquerque, NM (515) 292-0428

Sumer Inc.
Rollln? Meadows, IL (312) 991-8500
kfield, Wi (414) 784. 1

Vitel Electronics

Vancouver, B.C. (604) 438-6121
Rexdale, Ontario (416) 245-8528
Ottawa, Ontario (613) 236-0396

St. Laurent, Quebec (51 4) 331-7393

Waestern Technical Sales
Hilisboro, OR (503) 640-4621
Bellevue, WA (206) 841-3900

(continued on next page)

253



254

North American Stocking Distributors

ALABAMA

HAMILTON/AVNET
Huntsville (205) 837-7210

ARIZONA

HAMILTON/AVNET
Phoenix (602) 275-7851

KIERULFF !LECTRONICS
Phoenix (602) 24
Tucson (602) 624-9986

WYLE DISTRIBUTION GROUP
Phoenix (602) 995-9185

CALIFORNIA

AVNET ELECTRONICS
Costa Mesa (714) 754-6021

HAMILTON/AVNET

Culver City (213) 558-2121
San Diego (714) 571-7510
Sunnyvale (408) 743-3300

KIERULFF ELECTRONICS
Los Angeles (21 3) 725—0325
Palo Alto (415) 968

San Diego (714) 278 2112
Tustin (714) 7315711

WYLE DISTRIBUTION GROUP
El Segundo ;213) 322-8100
irvine (714) 751-9850

San Diego (714) 565-9171
Santa Clara (408) 727-2500

COLORADO

HAMILTON/AVNET
Denver (303) 534-1212

WYLE DISTRIBUTION GROUP
Commerce City (303) 287-9611

CONNECTICUT

ARROW ELECTRONICS
Wallingford (203) 265-7741

HAMILTON/AVNET
Georgetown (203) 762-0361

J.V. ELECTRONICS
East Haven (203) 469-2321

SCHWEBER ELECTRONICS
Danbury (203) 792-3500

FLORIDA

ARROW ELECTRONICS

Ft. Lauderdale (305) 776-7780
Palm Bay (305) 725-1480

HAMILTON/AVNET
Ft. Lauderdale (305) 971-2900
St. Petersburg (813) 576-3930

HAMMOND ELECTRONICS, INC.
Orlando (305) 849-8060

KIERULFF ELECTRONICS
St. Petersburg (813) 576-1966

SCHWEBER ELECTRONICS
Hollywood (305) 827-0511

GEORGIA

ARROW ELECTRONICS
Atlanta (404) 449-8252

HAMILTON/AVNET
Norcross (404) 448-0800

SCHWEBER ELECTRONICS
Atlanta (404) 449-8170

ILLINOIS

ARROW ELECTRONICS
Schaumberg (312) 893-8420

HAMILTON/AVNET
Schiller Park (312) 678-8310

KIERULFF ELECTRONICS
Elk Grove Village (312) 640-0200

NEWARK ELECTRONICS
Chicago (312) 838-4411

SCHWEBER ELECTRONICS
Elk Grove Village (312) 583-2740

INDIANA

GRAHAM ELECTRONICS
Indianapolis (317) 634-8202

HAMILTON/AVNET
Indianapolis (317) 844-9333

KANSAS

HAMILTON/AVNET
Kansas City (913) 888-8900

MARYLAND

ARROW ELECTRONICS
Baltimore (301) 247-5200

HAMILTON/AVNET
Baltimore (301) 796-5000

SCHWEBER ELECTRONICS
Gaithersburg (301) 480-5900
MASSACHUSETTS

ARROW ELECTRONICS
Boston (617) 933-8130

HAMILTON/AVNET
Woburn (617) 933-8000

KIERULFF ELECTRONICS
Billerica (617) 667-8331

SCHWEBER ELECTRONICS
Bedford (617) 275-5100

MICHIGAN
ARROW ELECTRONICS
Detroit (313) 971-8220

HAMILTON/AVNET
Livonia (313) 622-4700

SCHWEBER ELECTRONICS
Livonia (313) §25-8100

MINNESOTA
HAMILTON/AVNET
Edina (612) 841-3801

KIERULFF ELECTRONICS
Edina (612) 835-4388

SCHWEBER ELECTRONICS
Eden Prairie (612) 941-5280

MISSOURI

ARROW ELECTRONICS
St. Louis (314) 567-8888

HAMILTON/AVNET
Hazeiwood (314) 731-1144

NEW HAMPSHIRE

ARROW ELECTRONICS
Manchester (603) 668-6968

NEW JERSEY

ARROW ELECTRONICS
Saddiebrook (201) 797-5800

HAMILTON/AVNET
Cherry Hill (609) 424-0110
Fairfield (201) 575-3380

KIERULFF ELECTRONICS
Fairfield (201) 575-8750

SCHWEBER ELECTRONICS
Fairfield (201) 227-7880

NEW MEXICO

ARROW ELECTRONICS
Albuquerque (505) 243-4566

HAMILTON/AVNET
Albuquerque (505) 765-1500

NEW YORK

ARROW ELECTRONICS
New York (516) 231-1000

HAMILTON/AVNET
Melvitie (516) 454-6000
Rochester (716) 442-7820
Syracuse (315) 437-2642

SCHWEBER ELECTRONICS
Rochester (716) 457-9130
Westbury (516) 334-7474

SUMMIT DISTRIBUTORS, INC.
Buffalo (716) 884-3540

NORTH CAROLINA

ARROW ELECTRONICS
Winston-Salem (919) 725-8711

HAMILTON/AVNET
Raleigh (919) 829-8030

HAMMOND ELECTRONICS, INC.
Greensboro (919) 275-6391

OHIO

ARROW ELECTRONICS
Cincinnati (513) 761-5432
Cleveland (216) 248-3990
Dayton (513) 253-9176

HAMILTON/AVNET
Clevetand (216) 831-3500
Dayton (513) 433-0610

SCHWEBER ELECTRONICS
Beachwood (216) 464-2970

OREGON
HAMILTON/AVNET
Lake Oswego (503) 635-8831

KIERULFF ELECTRONICS
Portland (503) 641-9150

PENNSYLVANIA
ARROW ELECTRONICS
Philadelphia (215) 928-1800
Pittsburgh (412) 351-4000

CAM/RPC INDUSTRIAL ELECT.
Pittsburgh (412) 782-3770

SCHWEBER ELECTRONICS
Horsham (215) 441-0800

SOUTH CAROLINA

HAMMOND ELECTRONICS, INC.
Greenville (803) 233-4121

TEXAS

ARROW ELECTRONICS
Dallas (214) 386-7500

Houston (713) 491-4100

HAMILTON/AVNET
Austin (512) 837-8911
Dallas (214) 661-8661
Houston (713) 780-1771

HARRISON EQUIP. 00.. INC.
Houston (713) 6524

SCHWESER ELECTRONICS
Dallas (214) 661-5010
Houston (713) 784-3600

UTAH

DIPLOMAT ELECTRONICS, INC.
Salt Lake City (801) 486-4134

HAMILTON/AVNET
Salt Lake City (801) 972-28600

WASHINGTON

HAMILTON/AVNET
Bellevue (206) 746-8750

KIERULFF ELECTRONICS
Tukwila (206) §75-4420

WYLE DISTRIBUTION GROUP
Bellevue (206) 453-8300

WISCONSIN
ARROW ELECTRONICS
Oak Creek (414) 764-6600

HAMILTON/AVNET
New Berlin (414) 784-4510

KIERULFF ELECTRONICS
Waukesha (414) 784-8160

CANADA

CARDINAL ELECTRONICS
Edmonton (403) 483-8268

CESCO ELECTRONICS LTD.
Montreal (514) 735-5511
Ottawa (613) 729-5118
Quebec (418) 524-4641
Toronto (416) 681-0220

FUTURE ELECTRONICS, INC.
Montreal (514) 731-7441
Ottawa (613) 820-8313
Toronto (416) 663-5563
Vancouver (604) 438-4454

HAMILTON/AVNET
Montreal (514) 331-8443
Ottawa (613) 226-1700
Toronto (418) 877-7432

R.A.E. ELECTRONICS
Vancouver (604) 291-8868
Edmonton (403) 451-4001
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