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General Information

Motorola Optoelectronic products include gallium arsenide and gallium aluminum
arsenide infrared-emitting diodes, silicon photodetectors, optoisolators, slotted opti-
cal switches and emitters/detectors for fiber optic communication systems. Emphasis
is given to custom assemblies for use in specific automotive, industrial and consumer
applications.

Technology leadership in optoelectronic products is demonstrated by state-of-the-
art 800 volt, zero-crossing triac drivers (MOC3081); the industry’s only standard high
temperature Darlington isolator (MOC8080) and the industry’s only supplier of stan-
dard products with 7500 Vac peak isolation voltage.

The broad optoisolator line includes nearly all the transistor, Darlington, SCR, triac
driver and Schmitt trigger devices now available in the industry. Motorola optoiso-
lators come in the standard 6-pin DIP package, and the new small outline SOIC-8
style, surface mount package. Each device is listed in the easy-to-use Selector Guide
(Chapter 3) and a detailed data sheet is presented in a succeeding chapter.
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The Motorola Spectrum of OPTOELECTRONICS

Optoelectronics is a special branch of semiconductor tech-
nology which has come into prominence during the last fifteen
to twenty years. Solid state optoelectronic components have
proven to be versatile design tools, offering the engineer

inexpensive, reliable alternatives to their bulky predecessors. -

Solid state light emitting diodes (LEDs) in the visible portion
of the electromagnetic spectrum have virtually eliminated the
usage of incandescent lamps as panel indicators. Infrared
emitters and silicon photodetectors are finding wider appli-
cation as sensor pairs, replacing electro-mechanical
switches. Optoisolators are being designed into circuits pre-
viously using small mechanical relays and pulse
transformers. )

Over the years, solid state optoelectronic technology has
advanced dramatically. Research into new and improved
materials and processing techniques have led to devices hav-
ing higher efficiencies, improved reliability and lower cost.

Emitters

Early emitters, both visible and infrared, suffered from low
power output and rapid power output deterioration (degra-
dation) when compared to present day devices. Emitter chip
materials, commonly referred to as 1ll-V compounds, are
combinations of elements from the 1l and V columns of the
periodic chart. The P-N junction is formed by either diffusing
or by epitaxially growing the junction. Typical materials used
for emitters include gallium arsenide (GaAs) and gallium alu-

' minum arsenide (GaAlAs), among others.

When a forward bias current (If) flows through the emitter’s
P-N junction, photons are emitted. This is shown schemati-
cally in Figure 1. The total output power (PQ) is a function

- of the forward current (If), and is measured in milliwatts.
Likewise, the axial radiant intensity (Ip) of an emitting device,
which is the portion of the total emitted power radiated within
a specified cone angle directly on axis, is also a function of
this forward current (Ig), and is measured in milliwatts per
steradian.

Figure 1. The LED

Motorola’s fine of emitters operate at wavelengths of either
660, 850 or 940 nanometers (nm). See Figure 2. This encom-
passes the red and the near infrared portions of the electro-
magnetic frequency spectrum. Emitters of various wave-
lengths are produced for the purpose of optimizing system
efficiency, when the emitter is operated in conjunction with a
variety of applications and environments.

The 940 nm emitters are the most cost effective, however,
their spectral emission is not ideally matched to that of the
silicon detectors. Most applications can tolerate a certain
amount of spectral mismatch, and this sacrifice is generally
justified by the devices’ lower price. Almost all optoisolators,
for example, use the 940 nm emitter.

The 850 nm emitters have a peak emission which almost
exactly matches that of silicon. This emitter finds usage in
applications where this efficiency, and the emitter's faster
speed, are the primary concerns.

The 660 nm emitters are not well matched to silicon, but
are ideal for use in plastic fiber optic systems. Plastic fiber
has a characteristic attenuation curve which reaches a min-
imum at 660 nm. This attenuation is the predominant factor
to consider when designing a plastic fiber system.
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Figure 2. Emissivity versus Wavelength

The above emitters find wide usage in a variety of isolating,
sensing, remote control and fiber optic applications.

Newly developed materials and refinements in chip pro-
cessing and handling have led to more efficient and more
reliable emitters. New packaging techniques have made low
cost plastic devices suitable for applications formerly requir-
ing glass lensed units, by providing efficient molded-in lenses.
In this way, higher on-axis radiant intensities can be achieved,
for a given amount of total radiated power. A narrow radiation
angle provides for a lower drive current when operating in a
configuration where the opto detector is on-axis with the emit-
ter, such as in sensing applications or when launching power
into an optical fiber. When a very wide or off-axis viewing
angle is required, such as in a remote control situation, emit-
ters with less directional lenses, or unlensed emitters are
generally used. .

Motorola’s selection of emitters includes the low-cost plas-
tic “Case 349" devices, such as MLED71, MLED76 and
MLED77. Also in.a plastic package is the remote control
emitter, MLED81. ‘

Metal and glass packages, such as the TO-18 (MLED930)
are utilized in applications where high axial intensity or abso-
lute hermeticity are essential.



Advances made in emitter technology over the years have
eliminated many of the problems of early-day devices. Even
the problem of degradation of emitter power output over time
has been brought to a level which is tolerable and predictable.
When coupled to a silicon detector, today’s devices can be
expected to lead a long and useful life.

Detectors

As emitters have developed over the years, photo-
detectors have also advanced dramatically. Early photo-
transistors and photodiodes were soon joined by photo-
darlington detectors, and then by light-activated SCRs.
Innovations in design have created devices having higher
sensitivity, speed and voltage capabilities. A variety of
detectors is shown in Figure 3.
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Figure 3. Light Sensitive Detectors

Recent developments in detector technology have led to
larger and more complex circuit integration. Photodetectors
incorporating Schmitt trigger logic outputs are becoming
increasingly popular in applications requiring very fast speed,
hysteresis for noise immunity, and logic level outputs.

In 1977, Motorola introduced the world’s first photo-triac
driver, a planar silicon device capable of controlling loads on
an ac power line. This was followed in 1979 by the zero-
crossing triac driver, also a Motorola development. This
device still stands as a classic example of opto technology’s
dramatic progress. Bipolar circuitry, photo-optic technology,
high voltage solid state physics and field effect transistor
(FET) technology are all incorporated on a monolithic inte-
grated circuit chip inside this device.

Future trends point to even higher performance charac-
teristics and more circuit integration in photodetectors.

Detectors, like emitters, are available in plastic and in
lensed metal packages. ,

\

Fiber Optics

Motorola offers devices specifically designed for either
plastic or glass fiber systems. For glass fiber systems, fiber
optic emitters and detectors are available in a high perfor-
mance glass and metal hermetic package, which is compat-
ible with many industry standard fiber optic connectors. A
more cost effective choice may be the “MOD"” series of emit-
ters and detectors. These devices are packaged with plastic
caps instead of metal, and offer moderate performance with
moderate price.

For low cost plastic systems, Motorola’s popular FLCS
(Fiber optic Low Cost System) series is the most economical
way to go. Using the MFOE76 emitter distances of up to 180
meters can be achieved, depending on the MFOD detector
which is selected. Convenient termination techniques make
the FLCS system the first truly practical fiber optic system
for general purpose usage.

Optoisolators

Optoisolators, a block diagram of which is shown in Figure
4, are devices which contain at least one emitter, which is
optically coupled to a photo-detector through some sort of an
insulating medium. This arrangement permits the passage of
information from one circuit, which contains the emitter, to
the other circuit containing the detector.

Because this information is passed optically across an insu-
lating gap, the transfer is one-way; that is, the detector cannot
affect the input circuit. This is important because the emitter
may be driven by a low voltage circuit utilizing an MPU or
logic gates, while the output photo-detector may be part of
a high voltage DC or even an ac load circuit. The optical
isolation prevents interaction or even damage to the input
circuit to be caused by the relatively hostile output circuit.

The most popular isolator package is the general purpose
six-pin DIP, or dual-in-line, package. In this configuration, Pins
1 and 2 are generally connected to the emitter, while Pins 4,
5 and 6 are connected to the detector. Between emitter and
detector is an isolating medium which incorporates the




THE MOTOROLA SPECTRUM OF OPTOELECTRONICS (continued)

desired characteristics of high dielectric breakdown, infrared
1 transmissivity, environmental properties, manufacturability

and cost. :

i

‘ 1
o IRED
h 4 /\/ Photodetector
O
T« T
Isolating A
Dielectric
(Light Pipe)

Figure 4. Block Diagram of Optoisolator

The wide selection of photodetectors mentioned earlier is
also available in the isolator packages. A variety of optoiso-
lators is shown in Figure 6. With the emitters and detectors
both sealed inside an ambient-protected package, the user
need not be concerned with any of the optical considerations
necessary with separate packages. An important operating
parameter of the isolator is efficiency. This parameter defines
the amount of input (emitter) current that is required to obtain
a desired detector output. In the case of transistor or dar-
lington output isolators, this efficiency is referred to as “cur-
rent transfer ratio,” or CTR. This is simply the guaranteed
output current divided by the required input current. In the
case of trigger-type isolators, such as one having Schmitt
trigger (logic), SCR or triac driver outputs, efficiency is defined
by the amount of emitter current required to trigger the output.
This is known as “forward trigger current,” or IFT.

Various geometric designs have been used over the years
for the internal light cavity between the emitter and detector.
These include opposed lead-frame, co-planar, light pipe, and
sandwich methods. The first two techniques shown in Figure
5 have been recognized as being superior methods of achiev-
ing the high isolation voltage levels which are demanded
today. Six-pin DIPs using these isolation techniques are avail-
able from Motorola with the industry’s highest rating of 7500

volts ac (peak).

Blaclf Overmold
Die Coat
o —_7
Undermold
Opposed I Pach
‘a::;e Jome Lead Frame
Compound

N4

Co-Planar Isolator Package

Figure 5. Geometric Designs for Optoisolators
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Figure 6. Various Optoisolator Configurations



Efficiency and isolation voltage are two of the most impor-
tant operating parameters of the optoisolator.

All Motorola six-pin DIP optoisolators are recognized by
the Underwriters’ Laboratories Component Recognition Pro-
gram. It should be noted that this recognition extends up to
operating voltages of 240 volts ac(rms). Under U.L. criteria,
these devices must have passed isolation voltage tests at
approximately 5000 volts ac peak for one second. In addition,
Motorola tests every six-pin DIP optoisolator to 7500 vac peak
for a period of 1 second. Also, Motorola’s six-pin DIP opto-
isolators are offered in a variety of lead form/trim options.
These are shown in detail on page 3-13.

Many Motorola optoisolators are approved by VDE, the
optoisolator standard which is accepted in most European
countries. Check the Motorola data sheet for specific infor-
mation on approvals to various VDE norms.

Opto Assemblies

Assemblies consist of one or more emitters and detectors
in a special purpose package. Common assembly configu-
rations include multiple detector arrays, slotted optical
switches and reflective optical sensors. A slotted optical
switch is a transmissive device made up of an emitter and a
detector inserted into a housing. The housing serves to main-
tain optical alignment between the emitter and detector and
to space them apart from one another to form a sensing area,
usually an air gap, between them. These devices perform the
same function as optoisolators, with the added feature of
mechanical interruptibility. This enables them to detect the
presence of an object, or its speed, or in the case of a dual-

channel device, its direction of travel. Slotted optical switches,
also known as interrupters, are available in a variety of pack-
age styles to accommodate a range of size and mounting
restrictions.

Applications for slotted optical switches include paper sen-
sing in printing and copy machines, cursor controls in video
game track balls and computer mice, motor speed tachom-
eter sensors, position sensing in computer disk and tape
drivers, and as a replacement for mechanical switches in
machine control equipment. Angular position can be moni-
tored as well, by means of an optical shaft encoder.

A reflective optical sensor is another type of opto assembly.
This incorporates an emitter and a detector in a common
housing, and is designed so that the emitted radiation strikes
the target object and reflects back to the detector. While the
reflective sensor is somewhat trickier to use than the slotted
optical switch, it is popular in locations where there is no
access to the opposite side of the target object. It is essential
that the operating environment around the refiective sensor
be free from unwanted stray light sources and reflective sut-
faces. Applications include end-of-tape sensing, paper sen-
sing and coin-sensing in vending machines.

Motorola has the capability to produce optical assemblies
to many custom configurations. You may want to contact your
local Motorola sales office for information on this option.

Chips

Many of the Motorola’s emitters and detectors are available
in chip form. Please refer to chapter 8 of this book for specific
chip information.




CTR

dv/dt

ICEO

SCR

tf

tr

Current Transfer Ratio — The ratio of
output currentto input current, at a speci-
fied bias, of an opto coupler.

Commutating dv/dt — A 'measure of the

~ability of a triac to block a rapidly rising
~ voltage immediately after conduction of

the opposite polarity. -

Coupled dv/dt — A measure of the ability
of an opto thyristor coupler to.block when
the coupler is subjected to rapidly
changing isolation voltage.

Luminous Flux Density (IIIummance)
[lumens/ft.2 = ft. candles] — The radia-

" tion flux density of wavelength within the

band of visible light.

Radiation Flux Density(Irradiance)
[mW/cmZ] — The total incident radiation
energy measured in power per unit area.

Collector Dark Current — The maximum
current through the collector terminal of
the device measured under dark condi-
tions, (H =~ 0), with a stated collector
voltage, load resistance, and ambient
temperature. (Base open)

Dark Current — The -maximum. reverse
leakage current through the device mea-
sured under dark conditions, (H= 0), with
a stated reverse voltage, load resistance,
and ambient temperature.

Input Trigger Current — Emitter current
necessary to trigger the coupled thyristor.

Collector Light Current — The device
collector current measured under defined
conditions of irradiance, collector voltage,
load resistance, and ambient temper-
ature.

Series Resistance — The maximum
dynamic series resistance measured at
stated forward current and ambient tem-
perature.

Silicon Controlled Rectifier — A reverse
blocking thyristor which can block or
conduct in forward bias, conduction
between the anode and cathode being
initiated by forward bias of the gate
cathode junction.

Photo Current Fall Time — The response
time for the photo-induced current to fall
from the 90% point to the 10% point after
removal of the GaAs (gallium-arsenide)
source pulse under stated conditions of
collector voltage, load resistance and
ambient temperature.

Photo Current Rise Time — The response
time for the photo-induced currenttorise

Triac
Tstg

V(BRIR

V(BR)CBO

V(BR)CEO

V(BR)ECO

VcBo
VCEO
VECO
VF
Viso
VR

Aglum)
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from the 10% point to the 90% point when
pulsed with the stated GaAs (gallium-
arsenide) source under stated conditions
of collector voltage, load ressstance and
ambient temperature.

A thyristor which can block or conduct in

‘either polarity. Conduction is initiated by

forward bias of a gate-MTI junction.

-Starage Temperature
"Reverse Breakdown Voltage — The

minimum dc reverse breakdown voltage
at stated diode current and ambient tem-
perature.

Collector-Base Breakdown Voltage —_
The minimum dc breakdown voltage, col-
lector to base, at stated collector current
and ambient temperature (Emltter open

~and H=0)

Collector-Emitter Breakdown Voltage —

The minimum dc breakdown voltage,

collector to emitter, at stated collector
current 'and ambient temperature (Base
open and H = 0)

Emitter-Collector Breakdown Voltage —
The minimum dc breakdown voltage,
emitter to collector, at stated emitter
current and ambient temperature. (Base
open and H = 0)

Collector-Base Voltage — The maximum
allowable value of the collector-base
voltage which can be applied to the device
at the rated temperature. (Base open)

Collector-Emitter Voltage — The maxi-
mum allowable value of collector-emitter
voltage which can be applied to the device
at the rated temperature. (Base open)

Emitter-Collector Voltage — The maxi-
mum allowable value of emitter-collector
voltage which can be applied to the device
at the rated temperature. (Base open)

Forward Voltage — The maximum for-
ward voltage drop across the diode at
stated diode current and ambient tem-
perature.

Isolation Surge Voltage — The dielectric
withstanding voltage capability of an
optocoupler under defined conditions
and time.

Reverse Voltage — The maximum allow-
able value of dc reverse voltage which can
be applied to the device at the rated tem-
perature.

Wavelength of maximum sensitivity in
micrometers.
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Optocoupler Reliability & Quality

Reliability Considerations

Emitter Life

The area of optocoupler reliability that is of most con-
cern to users is the life of the IRED (Infrared Emitting
Diode). Anything which alters the carrier-recombination
process (the light-emitting mechanism) will cause a de-
crease in coupling efficiency with time. There are several
possible ways this can happen, depending upon the de-
vice and process design:

1. Propagation of initial crystal stress or damage through
the device in the vicinity of the junction can cause an
increase in non-radiative recombination, since carrier
lifetimes are poor in such regions. Motorola now uses
exclusively a Liquid Phase Epitaxial (LPE) process
which allows a stress-free growth and minimizes the
effect of substrate integrity, since the junction is
formed some distance from the substrate.

Damage caused by assembly of the IRED chip into a
package can also cause degradation, usually observ-
able in less than a few hundred hours of operation.
Motorola uses automatic die attach and wire attach
equipment, so that operator control of pressure is elim-
inated. In addition, the application of a die passivation
during assembly insures that the IRED chip is protected
from external mechanical stress.

3. Impurities which exist in the chip as a result of process
contamination can be detrimental if they are mobile in
gallium arsenide. Forward current bias will energize
these impurities and the current drift will draw them
toward the junction where they can affect recombi-
nation to a greater degree. Proper process design and
control of equipment is necessary to minimize this ef-
fect. Motorola continually audits its process to provide
the necessary monitor on LED life characteristics.

. Impurities external to the chip can be drawn into the
device and affect recombination under certain
conditions.

Detector Stability

g

H

While the detector has a lesser overall influence on the
reliability of an optocoupler than the IRED (due to the
difference between gallium-arsenide and silicon char-
acteristics), there still remain important considerations
here as well. These primarily are measures of its ability
to remain reliably “off” when the IRED is not energized,
requiring that breakdown voltages and leakage be stable.

Efficient optically sensitive semiconductors place an
extra burden on the manufacturer to produce stable de-
vices. Large surface areas are needed to capture large
amounts of light, but also give higher junction leakage.

Low doping concentrations are necessary for long carrier
lifetimes, but also create more chance for surface inver-
sion which leads to leakage instability. High electrical
gains magnify currents due to captured photons but do
the same to junction leakage currents.

Package Integrity

There are several packaging considerations which are
unique to an optocoupler. It is necessary, of course, that
light be efficiently coupled from input to output. As a
result, most optocouplers have internal constructions
that are radically different than other semiconductor de-
vices and use materials that are dictated by that construc-
tion. Just as parametric stability of the IRED and detector
chips used in an optocoupler is important, so also is it
important that package parameters be stable. Areas of
concern are:

1. Isolation Voltage — Together with the transmission of
a signal from input to output, the ability of an opto-
coupler to isolate its input from high voltage at its
output is probably its most important feature. Human
safety and equipment protection are often critically de-
pendent upon dielectric stability under severe field
conditions. Motorola uses a dual molding scheme,
whereby an opaque epoxy overmold surrounds an in-
frared transparent epoxy undermold. Both materials
are very stable under repeated applications of high
fields and the integrity of the interface between the
two materials is assured due to the basic similarity of
the compounds. Industry leading isolation voltage ca-
pability, both in terms of voltage level and stability, is
the result. Motorola specifies all of its optocouplers at
7500 Vac peak isolation.

. Mechanical Integrity — It is also important that the
package be capable of withstanding vibration and tem-
perature stresses that may be found in the field envi-
ronment. Motorola’s solid package construction and
the use of repeatable automatic ball bond wire attach
equipment provide this performance at rated
conditions.

3. Moisture Protection — Relatively high humidity is
characteristic of many field environments, although
usually not on a continuous basis. Motorola’s chip de-
sign minimizes the effect of moisture internal to the
package, usually by covering the aluminum metalli-
zations with protective passivations. The package ma-
terials typically provide stable isolation voltage after
well over 1000 hours of continuous exposure to a high
temperature, high humidity environment and will pro-
vide very long term service under intermittently humid
conditions.

N




OPTO 400 — A High Reliability
Package for Optocouplers

IRED BLACK QVERMOLD
DIE COAT
;g N
DETECTOR
UNDERMOLD

OPTO 400 PERFORMANCE HIGHLIGHTS

© Temperature Cycling over —65°C to + 150°C

© High Humidity Tolerance — H3TRB Test

© Low IRED Degradation under Stress — IRED Burn-in Test
® High Isolation Voltage — 7500 Vac peak min.

III PRE PROBE_ INSPECTION: A sampled microscopic
inspection of class probed wafers for die related defects
on the detector and emitter.

.POST PROBE INSPECTION: Each lot of wafers is
sampled and inspected microscopically and electrically
to insure quality before shipping to the die cage. This
includes both detector and emitter.

POST SAW INSPECTION: A sample of die is mon-
itored by microscopic inspection for correct saw cut and
checks for cracks, chips, foreign material and missing
metal are made. This includes both the detector and
emitter.

DIE BOND INSPECTION: This microscopic inspec-
tion: checks both die for die placement and orientation,
cracks, chips and die attachment. In addition a random
sample of both bonded die are destructively pushed off
and the percent of remaining die material evaluated.

WIRE BOND INSPECTION: Wire bonds are checked
microscopically for placement, bond formation, dam-
aged wire, lifted bonds and missing wire. In addition, a
random sample of wires from the emitter and detector
die are subjected to a destructive wire pull test.

n QA INTERNAL VISUAL GATE: This is a sample QA
gate to microscopically inspect for all of the defects

described in numbers 4 and 5 above. All lots rejected are
100% rescreened.

‘z\ ‘EMITTER DIE COAT INSPECTION: This is a sample
inspection to assure the adequacy of the emitter die
coating.

Various methods of optocoupler packaging and pro-
. cessing can be found throughout the industry. The pri-
mary differences are in the internal placement of the
emitter and the detector chips and in the type of light
transmission medium that is used. The Motorola OPTO
400 package uses two separate lead frame sections, with
the Infrared Emitting Diode (IRED) facing the detector
chip. An epoxy undermold forms the infrared transmis-
sion path, and an opaque epoxy overmold provides
strength and immunity to ambient light.

The OPTO 400 optocoupler package is a standard 6-pin
DIP package in size and format. It has been subjected to
severe and comprehensive environmental testing and
demonstrates improved temperature cycling and humid-
ity performance while maintaining the high level of IRED
life, isolation voltage, and general environmental stability
of the previous 6-pin DIP package.

The package differs from its predecessor in the emitter
die coat and undermold materials used. Motorola first
developed the undermold-overmold technology to

Optocoupler Process Flow and QA

OVERMOLD INSPECTION: This is a sample micro-
scopic inspection for molding defects and voids.

E TRIM AND FORM INSPECTION: This is a sample
monitor visual inspection of the final trimmed and lead
formed units.

QA VISO GATE: This is a sample electrical high
voltage test of the capabilities of the device and assures
the 100% Viso testing performed just prior is without
error. .

E’ QA FINAL VISUAL GATE: This is a final external
microscopic inspection for physical defects or damage,
plating defects and lead configuration.

IE WEEKLY LED BURN-IN AND TEMPERATURE
CYCLE AUDIT: Current Transfer Ratio (CTR) is measured
on a sample prior to and after the application of 72 hours
of a high forward LED current and the percentage change
is calculated. Also a sample of completed units is sub-
jected to 30 cycles of temperature (air-to-air). This infor-
mation provides trend data which is fed back to direct
assembly/processing improvements.

QA VISUAUMECHANICAL AND ELECTRICAL
GATE: A random sample from each final test lot is elec-

trically tested to limits. In addition, marking and me-
chanical defects are gated.

OUTGOING FINAL INSPECTION: Outgoing lots are
sample inspected for correct packing, part type, part
count and documentation requirements.



achieve 7500 Vac peak Isolation Voitage and high CTR.
Considerable research and development has been done
to improve the thermal and moisture stability of the orig-
inal undermold compound.

Quality Considerations

The assembly sequence includes several in-process QA
inspections for gating of marginal product and for pro-
cess control feedback. The acceptance criteria for those
inspections are based on a zero-reject philosophy for crit-
ical operations. .

Inspections (OPTO 400 Package)

Also included are pre-conditioning screens to eliminate
early failures, especially for open or intermittent devices.
A 100% temperature cycling is performed prior to elec-
trical testing. Finally, the 100% Group A computer testing
includes a high current LED stress test to detect open or
intermittent devices.

Wafer Processing — Phoenix, Arizona

Dicing Die Wire
Saw Bond Bond

Post
Overmold Mold
Cure

Post
Deflash Mold
Cure

100% Die
Test

LED
Die
Coat

100%

&g

3:;2 Temperature
Plating Cycling
100%
Viso
Test
Malaysia and Phoenix, Arizona

Final Test and Mark — Kuala L

Computer
Test

LED Stress
Test

Outgoing
Final
Inspection

Ship to
Custome

Warehouse




OPTO 400 Evaluation

Package:

Die Geometry:
Device Description:

Preconditioning:

6-Pin DIP, Case 730A-02

phototransistor detector.

Parameters Monitored

GaAs IRED (KSCL93), Silicon Phototransistor Detector (KSC316X, KSC116X)
Gallium Arsenide, liquid phase epi, infrared emitting diode optically coupled to a silicon

Parts sampled for the tests covered by this report received only the normal production processing.

End Point

Limits Limits
Parameter Conditions Min Max Min Max Delta
IR VR =3V 100 A 100 pA | 10 pA, £100%
VE I =10mA 15V 15V | 1V, +25%
VE IF = 100 mA 3v 3V | 2V, £25%
ICEO Vcg = 10V 50 nA 50 nA | 10 nA, =100%
IcBO VCg = 10V 20 nA 20nA | 10 nA, £100%
hEE Ic = 500 uA, Ve = BV 50 50 50, +25%
hFE Ic=1mA Vcg =5V 50 50 50, +25%
hrglc If = 10 mA, Vcg = 10V 2mA 2mA 1mA, £25%
VCE IF=50mA,Ic = 2mA 05V 05V | 02V, £25%

In this report, any failures are identified by the following criteria:
Catastrophic — Opens or shorts.
Delta — Meet end-point spec limits, but fail established delta criteria.
Limit — Fail end-point spec limits, but devices are still functional.
Failures and Sample size are indicated by: Number of failures/sample size.

Life and Environmental Test Results

Test results contained herein are for information only. This report does not alter Motorola’s standard warranty or
product specifications.

IRED Burn-In
The purpose of this test is to demonstrate the performance of power

output of the LED versus time under accelerated current conditions.
All readouts are normalized to initial values.

[ — 230D
- Mean ==~ —~— Lower Decile
100
R e il - ]

%0 T =1

80 [TrH
g2 0 Ta = 25°C, Stress Current = 50 mA
g Measurement Current = 10 mA
SE ®
20 gl l ‘ 168 | 500 | 1000 | 2000 | 5000 | 10000
§ é‘ Hours | Hours | Hours | Hours | Hours | Hours
== af ‘ 0/230 | 0/230 | 0/230 | 0/230 | 0/230 | 0/230
g X 097 | 096 | 094 | 094 | 093 | 092
& 31 Lower Decile 0.88 0.84 0.81 0.79 0.79 0.78

» -

10

0

1 2 5 0 2 5 100 . 2 1000 2

HOURS OF 50 mA BURN-IN
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LIFE AND ENVIRONMENTAL TEST RESULTS (continued)

High Temperature Reverse Bias

The purpose of this test is to align mobile contami-
nation via temperature and voltage stresses to form a
high current leakage path between two or more termi-
nals. In the case of plastic encapsulated devices, the
contamination may be in or on the oxide or in the
encapsulant.

Ta = 100°C, 168 500 1000 2000
Ve = 50 Vde Hours | Hours | Hours | Hours
Product Line 316X
Group | 0/150 | 0/150 | 0/150 | 0/150
Group Il 0/150 | 0/150 | 0/150 | 0/150
Product Line 116X
Group | 0/500 | 0/500 | 0/500 | 0/500
Group Il 0/50 0/50 0/50 0/50

High Temperature Storage

The purpose of this test is to generate time/temperature
failure mechanisms and to evaluate long-term storage
stability.

168 500 | 1000 | 2000 | 5000
Hours | Hours | Hours | Hours | Hours

TaA = 100°C
Product Line 316X | 0/400 | 0/400 | 0/400 | 0/400 | 0/400
Product Line 116X | 0/600 | 0/600 | 0/600 | 0/600 | 0/600
168 500 | 1000 | 2000 | 5000
Hours | Hours | Hours | Hours | Hours

Ta = 150°C
Product Line 116X 0/50 | 0/50 | 0.50 | 0/50 | 0.50

Temperature Cycling

The purpose of this test is to evaluate the ability of the
device to withstand both exposure to extreme temper-
atures and the transition between these temperatures,
and to expose thermal mismatch between all materials
with the package.

Mil-Std-750, Method 1051, Air-to-Air

Thermal Shock

This test is a highly accelerated version of temperature
cycling.

Mil-Std-750, Method 1056, (Liquid)

0°C to 50 | 100 | 200 | 300 | 400 | 500 | 1000
+1ooec Y | ’\.'..‘l-- ﬁ’ | “’ | “\'utl“ l" ] "\,n‘l.(
Product Line
316X 0/200 | 0/200 | 0/200 | 0/200 | 0/200 | 0/200 | 0/200
Product Line
116X *1/300| 0/299 | 0/299 | 0/299 | 0/299 | 0/299 | 0/299

*Catastrophic Failure.

High Temperature High Humidity

The purpose of this test is to evaluate moisture resis-
tance of the package under accelerated temperature and
humidity.

168 500 1000 | 2000
TA = 85°C, RH = 85% Hours | Hours | Hours | Hours
Product Line 316X 0/200 | *1/200 | 0/199 | 0/198
Product Line 116X 0/300 | 0/300 | 0/300 | 0/300

*One mechanical failure: broken external lead due to handling
damage.

Intermittent Operating Life

The purpose of this test is to evaluate the bulk stability
of the dice, wire and die bond integrity by means of ther-
mal stressing.

IF = 50 mA, IC = 20 mA, Vg = 10V,
Turn-on = Turn-off = 1 minute

5000 30,000 60,000
Ta = 25°C Cycles Cycles Cycles
Product Line 316X 0/200 0/200 0/200
Product Line 116X 0/300 0/300 0/300

Moisture Resistance
The purpose of this test is to evaluate the moisture

100 300 500 1000
—65°C to +150°C Cycles | Cycles | Cycles | Cycles
Product Line 116X 1/1200 | 3/1199 | 0/1196 | 0/1196

Device failures are catastrophic.

High Temperature High Humidity Reverse Bias

The purpose of this test is to evaluate the moisture
resistance of the package. The addition of voltage bias
accelerates any corrosive effect after moisture penetra-
tion has taken place.

TA = 85°C, RH = 85%, 168 500 1000
Ve =50V Hours | Hours | Hours
Product Line 116X 0/50 0/50 *1/50

*One device failed catastrophically.

resistance of the component under temperature and hu-
midity conditions typical of a tropical environment.

Mil-Std-750, Method 1021

RH = 90-98%
10 20 30 40 50
Days | Days | Days | Days | Days
Product Line 316X 0/120 | 0/120 | 0/120 | 0/120 | 0/120
Product Line 116X 0/180 | 0/180 | *1/180 | 0/179 | 0/179

*One Delta % reject; device still within specification.




European Telecommunications Test**

Results )
1000 Hours
CNET L X %
Ref: Test Conductions Rej./SS* | Rej./SS* |Ctr. Deg.
E170H LED Burn-in TA = 25°C, I (stress) = 100 mA, I (measure) = 4 mA . 0/50 95.3
Ta = 100°C, If (stress) = 50 mA, If (measure) = 2 mA 0/40 92,5
E1702 HTS ) - TA = 100°C 0/250 |-
E1703 HTVISO TA = 70°C, =500 Vdc on LED 0/100
E1704 HTVISO (LED Burn-in) Ta = 100°C, Ig = 50 mA, =500 Vdc on LED 0/40 92.5
C-1501 H3T TA = 40°C, RH = 93% 0/1000
C-1506B Intermittence Ta = 25°C to +125°C, 3 min @ ext. 5 cycles | 0/1000
E1701-2-A | HTRB Ta = 100°C, Vg = 20V ) 0/50

**Results of tests performed at Motorola to CNET STC968-3521.

*SS — Sample Size

IRED Burn-In To Typical European Telecommunications Requirements

5 cycles
H3T — Tp = 25°C, RH = 95%, 12 hours i

HTS — TA = 55°C, 6 hours
Functional Test (Including Vigo @ 100°C)

Results 0/150

*Results of tests performed at Motorola to VDE0883.

Test Stress
Temperature Current . . .
Temp (°C) IF (mA) Initial 168 Hours 1000 Hours
25 10 Rej./SS 0/47 0147 0/47
X% Ctr. Deg. 0.98 0.96
25 ' 50 Rej./SS 0/50 0/50 0/50
X % Ctr. Deg. 1.01 0.97
25 © 100 Rej./SS 0/40 0/40 0/40
X % Ctr. Deg. 0.96 0.92
10 _R_ej‘/SS 0/43 0/43 0/43
X % Ctr. Deg. 0.98 0.95
50 50 Rej./SS 0/48 0/48 0/48
: X % Ctr. Deg. 0.94 0.93
50 100 Rej./SS 0/25 0/25 0/25
X % Ctr. Deg. 0.92 0.90
100 10 Rej./SS 0/45 0/45 0/45
X % Ctr. Deg. 1.01 1.06
100 50 fi_ej./SS 0/40 0/40 0/40
X % Ctr. Deg. 0.94 0.93
100 100 f!_ej./SS 0/50 0/50 0/50
X % Ctr. Deg. . 0.90 0.85
All readouts are normalized to initial values.
Note: All readout measurements were made at I = 10 mA.
European Safety Tests*
Group | Group Il
A. Functional Test . A. Functional Test
B. Temp Cycle — —40°C to +150°C, 5 cycles B. H3T — Tp = 40°C, RH = 95%, 21 days
C. HTS — Ta:= +70°C, —500 Vdc on detector, 16 hours C. HTS — Ta = 55°C, 6 hours
D. H3T—Tp = 40°C, RH = 90%, 12 hours D. ' Vibration — 55-2kHz, 10 G's, 90 minutes
E. H3T—Tp = 25°C, RH = 95%, 12 hours E. Functional Test 8 (Including Viso @ 100°C)
F. Storage — Tp = —40°C, 12 hours.
G. H3T—Ta = 40°C, RH = 90%, 12 hours Results orrs
H.
L
J




Optocoupler Dome Package

White Overmold (Epoxy) Creepage Path The DOME package is a manufacturing/quality improve-

ment in that it represents a significant reduction in the com-
plexity of the assembly steps. This is consistent with
Motorola’s goal of continual quality improvement by reduc-
tion in process variations (in this case through assembly
simplification).

The following reliability testing summary confirms the qual-
ity of design and material selection.

1
1] | \
u U Cleararle 0.4" Special Chg’;{'ce u
“T” Lead Bend Lead Bend

Thickness
Through Insulation

Dome Package Evaluation

Package: 6-Pin DIP, Case 730A-02 (WHITE)
Dice: Same as used in present Opposed Package

Parameters Monitored

Limits
Initial End Points
Parameter Conditions Min Max Min Max
IR VR =3V 100 A 100 nA
VE IF - 10mA 1.5V 1.5V
ICEO VCe = 10V 50 nA 50 nA
IcBO Ve = 10V 20 nA 20 nA
V(BR)CEO Ic=1mA 30V 30V
V(BR)CBO Ic = 100 pA 70V 70V
V(BR)ECO Ig = 100 A 7V 7v
Ic/F VCg = 120V 2mA 2mA
I = 10mA
VCE(sat) Ic=2mA 05V 05V
IF = 50 mA
Viso f=60Hzt =1 Sec. 535k —
Life and Environmental Testing Resuits
Rejects
Test Conditions Sample Size Limit Catastrophic
IRED Burn-in IF = 50 mA t = 1000 Hrs. 100 0 (]
H3TRB TA = 85°C RH = 85% 71 0 0
Ve = 50V, t = 1000 Hrs.
HTRB TA = 100°C Vcg = 50 V 80 0 0
t = 1000 Hrs.
Intermittent Operating Life IF =50mAlc = 10 mA 100 0 0
VCE = 10V Ton = Toff = 1 Min
t = 1000 Hrs.
High Temperature Storage Ta = 125°C t = 1000 Hrs. 99 0 0
Temperature Cycle —40°C to +125°C 58 0 0
Air-To-Air 15 Min at
Extremes 1200 Cycles
Thermal Shock Liquid-To-Liquid 100 0 0
0°C to +100°C
500 Cycles
Resistance to Solder Heat MIL-Std-750, Method 50 0 0
2031 260°C for 10 sec Followed by V|so
Lead Pull MIL-Std-750, Method 2036 Cond A, 2 Lbs. 1 Min 5 0 0
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[1] PRE PROBE INSPECTION: A sampled microscopic
inspection of class probed wafers for die related defects on
the detector and emiitter.

[[2 | POST PROBE INSPECTION: Each ot of wafers is

sampled and inspected microscopically and electrically to
insure quality before shipping to the die cage. This includes
both detector and emitter.

[ 3] POST SAW INSPEGTION: A sample of die is moni-

tored by microscopic inspection for correct saw cut, and
checks for cracks, chips, foreign material and missing metal
are made. This includes both the detector and emitter.

[ 4 | DIE BOND INSPECTION: This microscopic inspec-

tion checks both die for die placement and orientation, cracks,
chips and die attachment. In addition, a random sample of
both bonded die are pushed off and the percent of remaining
material evaluated.

[[5 | WIRE BOND INSPECTION: Wire bonds are checked

microscopically for placement, bond formation, damaged
wire, lifted bonds and missing wire. In addition, a random
sample of wire from the emitter and detector are subjected
to a destructive wire pull test.

E QA INTERNAL VISUAL GATE: This is a sampled QA

gate to microscopically inspect for all of the defects described
in numbers 4 and 5 above. All lots rejected are 100% re-
screened before resubmitting.

QA VISUAL GATE: This is a sampled gate for the
quality and dimensions of the dome coating operation.

Optocoupler Process Flow and

MOLD INSPECTION: This is monitor inspection of a
sample of molded units for defects such as voids, incomplete
fills etc. ) ‘

[9 ] LEAD TRIM AND FORM INSPECTION: The final
trimmed and formed units are monitored through a visual
inspection.

QA VISO GATE: This is a sampled electrical high
voltage test of the capabilities of the device and assures the
100% Viso testing performed just prior is without error.
[11] QAFINALVISUAL INSPECTION: This s a final exter-
nal microscopic inspection for physical defects or damage,
plating defects and lead configuration.

[12] WEEKLY LED BURN-IN AND TEMPERATURE

CYCLING AUDIT: Current transfer ratio (CTR) is measured
on a sample prior to and after the application of 72 hours of
a high forward LED stress current and the percentage change
is calculated. Also a sample of completed units is subjected
to 300 cycles of air to air temperature cycling. This information
provides trend data which is fed back to direct assembly/
processing improvements.

[13] QA VISUAUMECHANICAL AND ELECTRICAL

GATE: A random sample from each final test lot is electrically
tested to documented limits. In addition, marking and
mechanical defects are gated. :

OUTGOING FINAL INSPECTION: Outgoing lots are

sample inspected.for correct packing, part type, part count
and documentation requirements.



QA Inspections (Dome Package)

Wafer Processing

Wafer
Processing

Coupler Assembly, Test and Mark
Water Die Wire Internal Dome
Saw Bond Bond Visual Coating
Gate
Eletro Post QA
Tin Mold Deflash Visual
Plate Cure Gate
Temp Inter- i
Date Cycle connect B
Code 100% Trim v

QA
Final
Visual

100% High
Current
LED Stress
Test

100%
Computer
Test

Warehouse
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Emitters/Detectors

Infrared Emitting Diodes

Motorola’s infrared emitting diodes are made by the liquid

/ Case 209-01

as . 1a L Case 82-05 7 Case 279B-01
phase epitaxial process for long life and stability. They provide Metal Metal Plastic
high power output and quick response at 660 nm, 850 nm or
940 nm with low input drive current.
Power Peak Forward %
Output |Emission| Emissi Voltag Case 209-02
nw@ I | Angle |Wavelength @! Case/ Case 173-01 Convex Lens
Device | Typ mA| Typ nm Typ |Max mA| Style Case 210-01 Plastic Metal
MLED71 |2500]| 50 | 60° 940 1.8 | 50 |349-03/1 Flat Lens
MLED76 |4000|100] 60° 660 |22 |60 |349-:03/4 Metal
MLED77 (2500|100 60° 850 2 [100|349-03/4,
MLEDS81 {16000/100| 60° 940 1.7 |100|279B-01/
1
MLED930| 650 |100| 30° 940 1.5 | 50 |209-01/1
Silicon Photodetectors Case 349-03 Case 381-01  Case 349C-02
Plastic Plastic Plastic
A variety of silicon photodetectors are available, varying
from simple PIN diodes to complex, single chip 400 volt triac
drivers. They offer choices of viewing angle and size in either
economical plastic cases or rugged, hermetic metal cans.
They are spectrally matched for use with Motorola infrared Photodarlingtons
emitting diodes.
Light
PIN Photodiodes — Response Time = 1 ns Typ @?I"em s
CC =9
Light Current H =05 | V(BR)CEO ity
@ VR = 20 V,2 Dark Current mW/em2 voqu @Vgc=5V | . Case/
H = 5 mW/cm @VR=20V Case/ Device maA (Typ) (Min) us (Typ) Style
Device pA nA (Max) Style
- MRD370 10 40 15/40 82-05/1
MRD500 9 2 209-02/1 MRD360 20 40 15/65
MRD510 2 2 2100111 MRD711 25 60 125/150 | 349-03/2
MRD721 4 10 349-03/1
MRD821 250 60 381-01/1
Phototransistors Photothyristors — Triac Drivers
Light HFT _|IT(RMS)| VDRM | IDRM
Current mW/cm2| mA | Volts Peak | nA | Case/"
@Vee= 20,2 t/te Device Max Max Min Typ Style
H=5 mW/cm? | V(BR)CEO | @Vcc =20,
mA (VO}'S IL=1000 uA| Case/ MRD3010 5 100 250 10 | 82-05/3
Device (Typ) (Min) ps (Typ) | Style
MRD150 22 40 25/4  [173-01/1
MRD310 35 - 50 2/2.5 82-05/1 )
MRD300 8 50 2125 - Photo Schmitt Trigger
MRD3050 0.1 Min 30 2/2.5 Threshoid
MRD3051 0.2 Min 30 © 225 c’” re:'
MRD3054 0.5 Min 30 2/25 . “'A
MRD3055 1.5 Min 30 2/25 m IF(otf)
MRD3056 2 Min 30 2/2.5 ON | OFF | Igon) | Vec | tritf
tonftoft Device | Max | Min yp Volts | us Typ |Case/Style
@Veg=5V MRD750 | 20 | 1.0 | 075 | 3-15 | 0.1 |349C-02/3
MRD701 0.5 30 | 10/60 |349433/2 MRD5009| 20 | 1.0 | 075 | 3-15 [ 0. 82-05/1




Optoisolators
6-Pin DIP

Case 730A-02

An optoisolator consists of a galiium arsenide infrared
emitting diode, IRED, optically coupled to a monolithic sil-
icon photo-detector in a light-shielding package. Motorola
offers a wide array of standard devices and encourages
the use of special designs and selections for special appli-

Transistor Output (Style 1)
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-Base

cations. All 6-pin DIP Motorola optoisolators are UL Rec-
ognized per File Number 54915 and VDE approved per
Certificate Number 41853; all have V|gQ rating of 7500
Vac(pk), exceeding all other industry standard ratings.

Current Transfer tr/ts or ton*/tof”
Ratio (CTR) VCE(sat) Typ Ve R}gE o VE
% @ I | Vcg | Volts @ IF ic @ Ic Vee RL IF Vol Volts @ IF
Device Min mA |Volts| Max — mA | mA s mA | Volts Q | mA Min Max — mA
TiL112 2 10 5 0.5 50 2 2/2 2 10 100 20 1.5 10
TIL111 8 16 04 | 04 16 2 5/5 2 10 100 30 14 16
4N27 10 10 10 0.5 50 2 1.2/1.3 10 10 100 30 15 10
4N28 10 10 10 0.5 50 2 1.2113 10 10 100 30 15 10
4N38,A 10 10 10 1 20 4 1.6/2.2 10 10 100 80 15 10
H11A4 10 10 10 0.4 10 05 1.213 2 10 100 30 15 10
4N25,A 20 10 10 0.5 50 2 1.213 10 10 100 30 15 10
4N26 20 10 10 0.5 50 2 1.21.3 10 10 100 30 1.5 10
H11A2 20 10 10 0.4 10 05 1.21.3 2 10 100 30 15 10
H11A3 20 10 10 0.4 10 05 1213 2 10 100 30 15 10
H11A520 20 10 10 0.4 20 2 5%/5* 2 10 100 30 1.5 10
H11AV3,A 20 10 10 0.4 20 2 5*/4* 2 10 100 70 15 10
MCT2 20 10 10 04 16 2 1.213 5 2k 15 30 1.5 20
MCT2E 20 10 10 0.4 16 2 1.2/1.3 2 10 100 30 15 20
TiL116 20 10 10 0.4 15 22 5/5 2 10 100 30 1.5 60
H11A5 30 10 10 04 10 0.5 1.211.3 2 10 100 30 17 10
CNY17-1 40-80 10 5 0.4 10 25 1.6/2.3 5 75 10 70 165 | 60
MCT271 45-90 10 10 0.4 16 2 4.9'/4.5" 2 5 100 30 15 20
MOC8100 50 1 5 0.5 1 0.1 3.8/5.6 2 10 100 30 14 1
H11A1 50 10 10 0.4 10 0.5 1.21.3 2 10 100 30 1.5 10
H11A550 50 10 10 0.4 20 2 5*/5* 2 10 100 30 15 10
H11AV2,A 50 10 10 0.4 20 2 5*/4* 2 10 100 70 15 10
TIL117 50 10 10 0.4 10 0.5 5/5 2 10 100 30 14 16
TiL126 50 10 10 0.4 10 1 2/2 2 10 100 30 14 10
CNY17-2 63-125 | 10 5 0.4 10 25 1.6/2.3 5 75 10 70 1.65 | 60
MCT275 70-210 | 10 10 04 16 2 4.5*/3.5" 2 5 100 80 15 20
MCT272 75-150 | 10 10 0.4 16 2 6/5.5" 2 5 100 30 1.5 20
4N35 100 10 10 03 10 0.5 3.2/4.7 2 10 100 30 15 10
4N36 100 10 10 03 10 05 3.2/4.7 2 10 100 30 15 10
4N37 100 10 10 03 10 05 3.2/4.7 2 10 100 30 1.5 10
H11A5100 100 10 10 0.4 20 2 5*/5* 2 10 100 30 1.5 10
CNY17-3 100-200( 10 5 0.4 10 25 1.6/2.3 5 75 10 70 1.65 | 60
H11AV1,A 100-300| 10 10 0.4 20 2 5*/4* 2 10 100 70 15 10
MCT273 125-250| 10 10 0.4 16 2 7.6/6.6" 2 5 100 30 15 20
MCT274 225-400| 10 10 0.4 16 2 9.1*/7.9* 2 5 100 30 15 20
(R) = RMS (D) = DC “ton, toff
Transistor Output with No Base Connection (Style 3)
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-N.C.
Current Transfer ty/ts or ton*/toff*
Ratio (CTR) VCE(sat) Typ Vv (BR{?E o VE
% @ Ig | Vcg | Volts @ IF Ic @ Ic Vece RL IF Volts Volts @ IF
Device Min mA | Volts| Max — mA | mA us mA | Volts Q mA Min Max — mA
MOC8101 50 10 10 0.4 5 0.5 3.2/4.7 2 10 100 30 15 10
MOC8102 73 10 10 04 5 0.5 3.2/4.7 2 10 100 30 15 10
MOC8103 108 10 10 04 5 0.5 3.2/4.7 2 10 100 30 15 10
MOC8104 160 10 10 0.4 5 0.5 3.2/4.7 2 10 100 30 15 10
MOCs8111 20 10 10 0.4 10 0.5 3.2/4.7 2 10 100 30 1.5 10
MOC8112 50 10 10 0.4 10 0.5 3.2/4.7 2 10 100 30 15 10
MOC8113 100 10 10 04 10 0.5 3.2/4.7 2 10 100 30 15 10
AC Input — Transistor Output (Style 8)
Pinout: 1-LED 1 Anode/LED 2 Cathode, 2-LED 1 Cathode/LED 2 Anode, 3-N.C., 4-Emitter, 5-Collector, 6-Base
H11AA1 20 +10| 10 04 | £10| 05 30 15 [ =10
H11AA2 10 +10| 10 04 | 10| 05 30 1.8 | =10
H11AA3 50 +10| 10 04 | 10| 05 30 15 | =10
H11AA4 100 +10| 10 04 ( £10| 05 30 1.5 | =10
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6-Pin DIP Optoisolators (continued)

Case 730A-02
Darlington Output (Style 1)
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-Base
4N31 50 10 10 1.2 8 2 0.6*'/17* 50 10 200 30 15 10
4N29,A 100 10 10 1 8 2 0.6*"17* 50 10 200 30 1.5 10
4N30 100 10 10 1 8 2 0.6*/17* 50 10 200 30 15 10
‘H11B255 100 10 5 1 50 50 | 125*/100* | 10 10 100 55 15 20
MCA230 100 10 5 1 50 50 10/35 10 100 | 50 30 1.5 20
MCA255 100 10 5 1 50 50 10/35 10 100 | 50 55 15 20
H11B2 200 1 5 1 1 1 12 10 10 100 25 1.5 10
MCA231 200 1 1 1.2 10 50 80 10 10 100 . 30 15 20
TIL113 300 10 | 1.25 1 50 125 300 125 15 100 30 1.5 10
4N32,A 500 10 10 1 8 2 0.6%/45" 50 10 200 30 15 10
4N33 500 10 10 1 8 2 0.6*/45* 50 10 200 30 1.5 10
H11B1 500 1 5 1 1 1 1/2 10 10 100 25 15 10
MOC8080 500 10 5 1 1 1 1/2 10 100 5 .55 1.5 10
Darlington Output with No Base Connection (Style 3)
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-N.C.
MOC119 300 10 2 1 10 10 1/2 25 10 100 30 1.5 10
TiL119 300 10° 2 1 10 10 300 25 10 100 30 15 10
MOC8030 300 10 15 12 10 100 5 80 2 10
MOC8020 500 10 5 1/2 10 100 5 50 2 10
*MOC8050 500 10 1.5 12 10 100 5 80 2 10
MOC8021 1000 10 5 1/2 10 100 5 50 2 10
Resistor-Darlington Output (Style 1)
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-Base
H11G1 1000 10 1 1 1 1 5*/100* 5 100 10 100 1.5 10
H11G2 1000 10 1 1 1 1 5*/100* 5 100 10 80 1.5 10
H11G3 200 1 5 12 50 20 5*/100* 5 100 10 55 15 | 10
High Voltage Transistor Output (Style 1)
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-Base
MOC8204 20 10 10 0.4 10 0.5 5*/5* 2 10 100 400 1.5 10
H11D1 20 10 10 0.4 10 05 5%/5* 2 10 100 300 1.5 10
H11D2 20 10 10 0.4 10 05 5*/5* 2 10 100 300 1.5 10
H11D3 20 10 10 0.4 10 0.5 5*/5* 2 10 100 200 1.5 10
H11D4 ) 10 10 10 0.4 10 0.5 5*/5* 2 10 100 200 1.5 10
4N38 10 10 10 1 20 4 1.6/2.2 10 10 100 80 15 10
4N38A 10 10 10 1 20 4 1.6/2.2 10 10 100 80 15 10
MCT275 70-210 | 10 10 0.4 16 2 4.5"/3.5* 2 5 100 80 15 20
(R) = RMS (D) = DC “ton, toff
SCR Output (Style 7)
LED Trigger
Peak Blocking Current-lpT
Voltage (Vak = 50V) Viso dv/dt
Device Min mA Max Vac Pk Vips Typ
4N39 200 30 1500 500
4N40 400 30 1500 500
H11C1 200 20 3535 500 Min
H11C2 200 20 2500 500 Min
H11C3 200 30 2500 500 Min
MCS2400 400 14(VAK = 100 V) 3000 RMS
MOC3000 400 20 7500 500
MOC3001 400 30 7500 500
MOC3002 250 30 7500 500
MOC3003 250 20 7500 500
MOC3007 200 -40 - 7500 500
H11C4 400 20 3535 500
H11C5 400 20 2500 500
H11C6 400 30 2500 500




6-Pin DIP Optoisolators (continued)

Triac Driver Output (Style 6) Case 730A-02
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Main Terminal, 5-Substrate, 6-Main Terminal
LED Trigger Zero Crossing
Peak Blocking Current-lgT Inhibit Voltage
Voitage (Vim =3V) (at rated Igy) Viso dv/dt
Device Min mA Max Volts Max Vac Pk Vips Typ
MOC3009 250 30 — 7500 10
MOC3010 250 15 — 7500 10
MOC3011 250 10 — 7500 10
MOC3012 250 5 — 7500 10
MOC3020 400 30 —_ 7500 10
MOC3021 400 15 —_ 7500 10
MOC3022 400 10 —_ 7500 10
MOC3023 . 400 5 —_ 7500 10
MOC3031 250 15 20 7500 2000
MOC3032 250 10 20 7500 2000
MOC3033 250 5 .20 7500 2000
MOC3041 400 15 20 7500 2000
MOC3042 400 10 20 7500 2000
MOC3043 400 5 20 7500 2000
MOC3061 600 15 20 7500 1500
MOC3062 600 10 20 7500 1500
MOC3063 600 5 20 7500 1500
MOC3081 800 15 20 7500 1500
MOC3082 800 10 20 7500 1500
MOC3083 800 5 20 7500 1500
Logic Output (Style 5)
Threshold Threshold I A v
Current On Current Off Floff)//F(on) cc tr, tf Viso
Device mA Max mA Min Min Max Min Max ps Typ Vac Pk
H1L1 1.6 0.3 0.5 0.9 3 15 0.1 3535
H11L2 10 0.3 0.5 0.9 3 15 0.1 3535
MOC5007 16 0.3 0.5 0.9 3 15 0.1 7500
MOC5008 4 0.3 0.5 0.9 3 15 0.1 7500
MOC5009 10 0.3 0.5 0.9 3 15 0.1 7500
-
Optoisolators
Small Outline Case 846-01
These optoisolators consist of a gallium arsenide infrared
emitting diode optically coupled to a monolithic silicon detec- have a guaranteed isolation rating of 2500 volts (rms). They
tor, in a surface-mountable, small outline, SOIC-8 style plastic are ideally suited for high density applications, and eliminate
package. All are UL Recognized (File Number 54915) and the need for through-the-board mounting.
Transistor Output (Style 1)
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-N.C., 5-Emitter, 6-Collector, 7-Base, 8-N.C.
Current Transfer ton/toff
Ratio (CTR) VCE(sat) Typ VE
V(BR{?EO
% @ I | VCg | VISO |Volts @ IF Ic @ Ic Vee RL Volts Volts @ I
Device Min mA [Volts| V(rms) | Max ~“ mA | mA ns mA | Volts Q Min Max — mA
MOC205 40-80 10 10 2500 0.4 10 2 3/2.8 2 10 100 70 1.5 10
MOC206 63-125 | 10 10 2500 0.4 10 2 3/2.8 2 10 100 70 15 10
MOC207 100-200| 10 10 2500 0.4 10 2 3/2.8 2 10 100 70 15 10
MOC211 20 min 10 10 2500 0.4 10 2 7.5/5.7 2 10 100 30 15 10
MOC212 50 min 10 10 2500 0.4 10 2 7.5/5.7 2 10 100 30 15 10
MOC213 100 min | 10 10 2500 0.4 10 2 7.5/5.7 2 10 100 30 15 10
MOC215 20 min 1 5 2500 0.4 1 0.1 7.5/5.7 2 10 100 30 13 1 1
MOC216 50 min 1 5 2500 0.4 1 0.1 7.5/5.7 2 10 100 30 13 1 :
MOC217 100 min 1 5 2500 0.4 1 0.1 7.5/5.7 2 10 100 30 13 1
Darlington Output (Style 1) - :
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-N.C., 5-Emitter, 6-Collector, 7-Base, 8-N.C.
Current Transfer ton’toff
Ratio (CTR) VCE(sat) Typ VE
V(BR)CEO
% @ I | Vce| VISO Volts@ Ig Ic @ IF Vee RL Voits Volts @ IF :
Device Min mA |Volts | V(rms) | Max A | mA us mA Volts Q Min Max — mA !
MOC221 100 min 1 5 2500 1 1 0.5 3.5/95 5 10 100 30 13 1
MOC222 200 min 1 5 2500 1 1 0.5 3.5/95 5 10 100 30 13 1
MOC223 500 min 1 5 2500 1 1 0.5 3.5/95 5 10 100 30 13 1
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VDE Approved 6-Pin DIP Optoisolators

VDE has approved Motorola’s entire portfolio of DOME
6-pin DIP OPTOCOUPLERS against their Component
Standard VDE0883 and has granted Motorola compliance
with many VDE and IEC Equipment Standards per approval
No. 41853 Nov. 26, 1985.

VDE approval is based on mechanical and electrical
performance of the new “DOME” package shown in Figure
1. This 6-pin DIP package incorporates specially developed
materials and assembly processes optimizing thermal and
moisture stability while maintaining the high level of IRED life
and isolation voltage. Most 6-pin DIP optocouplers are now
made in this package, but in the near future, all will use the
“DOME” construction.

VDE0833 Component Standard

Electrical ratings in this standard are:
Isolation withstand voltages:

3750 VRMms, 1 min, To = 100°C
5300 Vdc, 1 min, TA = 100°C
Isolation surge withstand voltage:

10 kV per IEC 65, 50 discharges
Isolation resistance:
1011 Q, 500 Vdc, Ta = 100°C

Mechanical ratings are shown in the table below.

Equipment Standards Compliance

With the approval of the “DOME" package to the
Component Standard VDE0883 combined with their
VDE approval ratings, a wide range of Equipment Stan-
dards are covered. The following table summarizes the

optocouplers approved for many of the equipment
standards and insulation levels.

White Overmold (Epoxy)

Creepage Path

/L \ 1 i\
i Cloats \
u Clearance 0.4" Special easlali\ce u
“T" Lead Bend Lead Bend
Thickness

Through Insulation
Figure 1. “DOME" Package

Two levels of electrical interface, or insulation, are
used: 1. Reinforced, or safe, insulation; 2. Basic
insulation.

Reinforced Insulation (sometimes referred to as ‘‘safe
electrical isolation”) is required in an optocoupler inter-
facing between a hazardous voltage circuit, like an ac line,
and a touchable safe extra low voltage (SELV) circuit.

Basic Insulation is required in an optocoupler which
interfaces between a hazardous voltage circuit and a non-
touchable, extra low voltage (ELV) circuit.

Examples for Safety Applications for Motorola VDE Approved DOME Optoisolators

Requirements for reinforced (double) or save insulation for
quip with an op g ge up to 250 V rms (line
Standard (2) voltage to ELV or SELV interfaces)
DIN ] o lealati Dielactri el
VDE IEC Equipment Creepage (1) Barrier | Strength | Resistance
[mm] [mm] [mm] [kV RMS] [l
0806 380 Office Machines 8 8 0.5 3.75 7 x 106
0805 435 Data Processing 8 8 —_ 3.75 7 x 106
0804 — Telecommunication 8 8 —_ 2.50 2 x 106
0860 65 Electrical Household 6 6 0.4 3.0 (10)* 4x 106
0113 204 Industrial Controls 8 8 —_ 25 1x 106
0160 — Power Installations with 8 8 - 2.70 1x 106
Electronic Equipment
0832 — Traffic Light Controls 8 8 — 2.50 4 x 106
0883 —_ Alarm Systems 8 8 — 2.50 2 x 106
0831 — Electrical Signal System for Railroads 8 8 — 2.0 2x 106
0110 — General Std. for Electrical Equipment 8 8 — 2.0 —
0883 — Optoisolator Comp. Std. 8.5 8.3(10.0) 0.5 3.75(10)* | 10 x 1011
(1)
VDE Rating for Motorola Optoisolators

All Motorola VDE Approved DOME Optoisolators meet or exceed the requirements of above listed VDE and DIN IEC Standards.

* Impulse discharge withstand voltage.

(1) To satisfy 8 mm creepage path on a PC board Motorola offers a special

attaching “T" to the end of the Motorola part number.

(2) VDE standards (translated into English language) and IEC standards can be ordered from the A

1430 Broadway, N.Y., N.Y. 10018, Sales Department, Phone 212-354-3300.

‘lead bend of 0.4 inch on all 6-pin dual-in-line optoisolators. Order by

Nati 1 Qtandard |

ANSI




Optointerrupters U T P v

Unfl d Fl; d Wide Gap Large Proﬂle

An Optointerrupter consists of an infrared emitting diode
facing a photodetector in a molded plastic housing. A slot in
the housing between the emitter and detector provides a
means for interrupting the signal.

Motorola Optointerrupters are available in a wide selection
of detector functions and housings to meet the specific needs
of the system designer. The available variabies are: Case 354-02  Case 354A-01 Case 354E-01 Case 354G-01

Detector Output;
Package Outline; " " |
Performance Level. Low Proﬁle Dual-f‘

The various options are listed in the table below.

The generic number for Motorola Optointerrupters is
MOC7. To construct the final device number for a specific
unit, the generic number is followed by:

® a single Digit representing the desired output function;

® a single Letter representing the desired package; Case 365-01  Case 374-01 Case 792-01
e another single Digit indicating the desired performance These standard Interrupter packages can be supplemented with custom
level, as given in the table. packages. For details consult your Motorola Sales Representative.
In accordance with this code, the sample Part Number at.
the bottom of the table (MOC75T2) represents a logic output
interrupter in a flanged package with an LED trigger current
of 15 mA.
Output
Available VCE(S) LED VE Voltage
Output | Package |Performance| CTR @ I Vgg| Max @ I Ic |Trigger Current| Max @ If | Range
Function | Outlines Level Min (mA) (V) v (mA) (mA) (mA) \ (mA)| V Max
H. P K 1 5% 20 5 0.4 30 1.8 N/A 1.8 50 30
T UV 2 10% 20 5 0.4 20 1.8 N/A 1.8 50 30
0 Transistor 3 20% 20 5 04 20 18 N/A 18 50 30
w 1 0.5% 20 10 0.4 20 .05 N/A 1.8 50 30
2 1.25% 20 10 0.4 20 .125 N/A 1.8 50 30
H, P, 1 50% 5 15| 1 10 18 N/A 1.8 60 | 30
Tuv 3 200% 10 15| 1 10 18 NA 18 60| 30
1 Darlington ~
w 1 0% 5 S| 4 10 18 N/A 18 60| 30
Example 750% 10 5
of part number ~ " e P
construction gy ogic [T, U NA NIA i 3-15
v 2 15 1.6 20
: - H MOC75T2 is a flanged, logic output interrupter with LED trigger
’ MOC 7 I 5 ) | T L 2 J current of 15 mA.

Transistor and Darlington* Outputs (V(BR)CEO = 30 V)

Current Transfer Ratio VCE(sat) ton/toﬁ VE
% @ IF @ VCcE Volts @ IF g lc Volts @ Ig
Device Min mA Volts Max mA mA Typ(1) Max mA Case/Style
H21A1 5 20 5 0.4 30 1.8 12/60 17 60 354A-01/1
H21A2 10 20 5 0.4 20 1.8 12/60 17 60
H21A3 20 20 5 0.4 20 1.8 12/60 1.7 60
H21B1* 75 10 15 1 10 1.8 125/150 1.7 60
H21B2" 140 10 15 1 10 1.8 125/150 1.7 60
H21B3* 250 10 15 1 10 1.8 125/150 17 60
H22A1 5 20 5 0.4 30 18 12/60 17 60 354-02/1
H22A2 10 20 5 0.4 20 1.8 12/60 17 60
H22A3 20 20 5 0.4 20 1.8 12/60 17 60
H22B1* 75 10 15 1 10 1.8 125/150 17 60
H22B2* 140 10 15 1 10 1.8 125/150 1.7 60
H22B3* 250 10 1.5 1 10 1.8 125/150 1.7 60




Fiber Optic Components

Emitters

Motorola offers three families df'e'mitters for fiber optic
systems.
® “High Performance” family in hermetic Case 210 for

systems requiring greater than 100 MHz analog
bandwidth over several kilometers.

® “MOD-LINE"” family in plastic Case 366 provides mod-
erate performance (60 MHz) over moderate distances
(500 meters).

® “FLCS” family in unique FLCS package is designed
for applications requiring low cost, speeds up to 10
MHz and distances under 2000 meters. (The FLCS
package serves as its own connector.) It is used with
inexpensive 1000 micron core fiber (Eska SH4001).

Detectors

Detectors are available with a variety of output configu-
rations that greatly affect Bandwidth and Responsivity.

All Motorola fiber optic components, except the FLCS fam-

FLCS
Case 3638-01
(2-lead)’

CATHODE

EMITTER
COLLECTOR

CATHODE
ANODE

FLCS
Case 363C-01
* (3-lead)

STYLE 1:
PIN 1. OUTPUT
2. GROUND

3. Vec

P!

. . : . Case 209-02 Case 210A-01 Case 210D-01 Case 366-01
ily, are designed for use with 100 micron (or larger) core glass TO-206AC  (TO-52 Type)
fiber and fit directly into the following industry standard con- (TO-52)
nector systems. AMP #228756-1, AMPHENOL #905-138-
5001, OFTI #PCRO001.
Emitters
Total Power Response Time
Output
t t A
mw ns ns nm
Device Typ @ I mA Typ Typ Typ Case/Style
MFOE71 35 100 25 25 850 363B-01/1
MFOE76 35 100 250 250 660
MFOE200 3 100 940 209-02/1
MFOE1100 26 100 15 16 850 210A-01/1
MFOE1101 4 100 15 16 850
MFOE1102 5 100 15 16 850
MFOE1200 0.9 100 5 5 850 210A-01/1
MFOE1201 15 100 28 3.5 850
MFOE1202 24 100 28 35 850
MFOE1203 28 100 28 3.5 850
MFOE3100 0.85 50 19 14 850 366-01/1
MFOE3101 1.65 50 19 14 850
MFOE3200 1 50 28 35 850 366-01/1
MFOE3201 18 50 28 35 850
MFOE3202 25 50 28 35 850




FIBER OPTIC COMPONENTS (continued)

Photodetectors
Response Time
BWE | Resp y us Typ V(BR)
pA/pW ton* tott* Volts
Device MHz Typ i te Min Case/Style
Photo PIN Diodes
MFOD1100 350 0.35 05ns 05ns 50 210A-01/1
MFOD3100 70 0.3 A 2ns 2ns 50 366-01/2
MFOD71 70 0.2 ' 1" ns . 1*ns 100 363B-01/3
Phototransistors .
MFOD72 6 kHz 125 10* 60" 30 363B-01/2
Photodarlington
MFOD73 2 kHz 1500 125* 150" 60 363B-01/2
Detector Preamp mV/uW Vcc Range
MFOD2404 10 35 0.035 0.035 4-6 210D-01/1
MFOD2405 35 6.0 0.010 0.010 4-6
Logic Level Output
Light Required Response Time
to Trigger
—H(on) Hysteresis Ratio
(Vec =5V) ton toft H(on)/H(off)
Device W Typ ns Typ ps Typ Typ Case/Style
MFOD75 6 0.4 0.8 0.75 363C-01/1
MFOD3510 4 0.4 0.8 0.75 366-01/3
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Opto — Chip Geometries

1

Back = K

2

Back = A

Back = K

Back = K

Back = C

Back = C

MT1

Opto Chips

MECHANICAL SPECIFICATIONS
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Front Metallization Thickness — a minimum of 10,000 A
Back Metallization Thickness — a minimum of 15,000 A

Samples available upon request, contact the Motorola Sales Office.

Die Bond Pad Size Metallization Packaging
Geometry | Die Die

Chip Reference| Size |[Thickness| Mils Mils Multi | Wafer | Circle

Type Part # # Mils Mils Anode (Cathode| Front | Back |(none)| (WP) | (CP)

Pin Diode MRDC100 3 30x30 8-10 4.5x4.5 | 30x30 Al Au * * *

Emitter | Base

Transistor | mrocz00 5 [25@5 | 810 |35@5 [3535] A [ A |+ |« [ *

*Available Packaging (continued)

— Not Available



Opto Chips — continued

MECHANICAL SPECIFICATIONS (continued)

Die Bond Pad Size Metallization Packaging
Geometry | Die Die
Chip F Size | Thick Mils Mils Multi | Wafer | Circle
Type Part # # Mils Mils Emitter | Base | Front | Back |(none)| (WP) | (CP)
Darlington MRDC400 6 27x27 8-10 4.0x4.0 | 4.0 dia. Al Au * * *
MT1 MT2
Zero Cross Triac MRDC600 8 45x45 8-10 4.6 dia. | 4.6 dia. Al Au * * *
Driver
Triac Driver MRDC800 7 40x40 8-10 4.0x5.0 | 4.0x5.0 Al Au * * *
Anode |Cathod:
LED(940nm) | MEDC1000 | 1 [ 1ex16 [ 8-10 axa [texi6 | A [ A [« [« T+
Anode |Cathod
LED(850nm) | MFOEC1200 | 2 [ 24xe4 | 8-10 | 24xe4 |35dia| A | A [« [+ T«
Anode |Cathod
FO.PinDiode | MFODC1100 | 4 | 30x30 | 8-10 | 40dia |30x30 | A | Au | * | + [ »
Samples available upon request, contact the Motorola Sales Office. *Available Packaging
— Not Available
ELECTRICAL SPECIFICATIONS
Parameter Symbol | Min | Typ | Max | Unit P Symbol | Min | Typ | Max | Unit
MRDC100 MRDC600 (continued) ViH
Responsitivity R Inhibit Voltage
(VR = 20V, A (H = 20 mW/cm?2,
A = 850 nm) 03 | 04 — | wW MT1-MT2;
voltage above
D&m C_“';Z"\'/ H=0) 'o —l—l1w0lm which device will
R~ n= not trigger) — | 10 | 20 |Volts
Mlght Gurrent | MRDC800 | wer
gnt Lur L Light Required to Trigger
S/QES— ‘\SN ‘// 5 08 2 A (A = 940 nm,
= 5 mWiem?) 8| — m VIM = 3V, mw/
Collector-Emitter V(BR)CEO RL = 150 Q) — | 5 | 10 | em?
Breakdown Voltage On-State RMS Current I
- - T(RMS
(ICE = 100 uA) 40 | — | — {voits (Full Cycle (RMS)
MRDC400 50—60 Hz) —_ — | 100 | mA
L;%'gé"‘:' 4 8 Off-State Output VDARM
H=1 mW/émz) 08| — | 20 | ma Terminal Voltage — | — | 400 | Volts
- Peak Blocking Current IDRM
Collector-Emitter V(BR)CEO _ _
Breakdown Voltage ©R) (VDRM = 400 V) 10 | 100 | nA
(ic = 1t mA) 45 | — | — |Volts MFOEC1200 Ap
Peak Wavelength
MRDC600 - — —
Light Required to Trigger |  HeT (F = 100 mAdc) 850 nm
(A = 940 nm, Total Power Out Po
Vim = 3V, mV\g (IF = 100 mA) 15 [ — — | mW
AL = 1500 — | 5 |10 ]om Forward Voltage VE
Peak Repetitive Current T (Ilf = 100 mA) 1 — | 25 | Volts
(PW = 100 ps,
| MLEDC1000 A
120 pps) 300 | mA Peak Wavelength i
Oft-State Output VDRM (IF = 50 mA) — [ 940 | — | nm
Terminal Voltage — | — | 600 | Volts Total Power Out Po
Peak Blocking Current IDRM (I = 50 mA) 2 — — | mW
(VDRM = 600 V) — | 60 | 500 ] nA Forward Voltage Ve
(Il = 50 mA) —_ — 1.5 | Voits
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Cross-Reference

The following cross-reference is meant to serve as a
substitution guide for existing competitive devices to Mo-
torola’s optoelectronic product line.

please compare the detailed specifications of the substi-

tute device to the data sheet of the original device.

CODE

Motorola’s nearest equivalent devices are selected on A = Diract Replacement
he basi f s . . . oar B = MinorElectrical Difference
the basis of general similarity of electrical characteristics C = Minor Mechanical Difference
and mechanical configuration. Before using a substitute, D = Significant Electrical Difcference
E - sioni 3 iner
Iindustry Motorola Industry Motorola Industry Motorola
Equivalent Code Device Equivalent Code Device Equivalent Code
BP101 MRD3050 - ¢ | | Gse00:3,6.9,10 MRD300 A MCP3031 MOC3031 A
BP102 MRI [ GS612- MRD3050 A MCP3032 MOC3032 A
BPW14 MRD300 A GS670 MRD3050 A MCP3033 MOC3033 A
BPW15 RD602 A | | Gseso MRD300 A MCP3040 041 A
BPW24 MRD701 E GS683 MR A MCP3041 MOC3041 A
BPW30 RD360 A GS686 MRD300 A MCP3042 MOC3042 A
BPW39A MRD701 BC H11A1,2,3,4,5 H11A1,2,3,4,5 A MCP3043 MOC3043 A
BPX25A MRD370 A H11A520 H11A520 A MCS2 MOC3002 A
PX25 MRD300 A H11A550 H11A550 A MCS21 I0C3003 A
BPX29A MRD370 A H11A5100 H11A5100 A MCS2400 MOC3020 DE
PX29 MRD310 A 4A1 4N26 B MCS2401 MOC3001 A
BPX37 MRD300 A H11AA1,2,34 H11AA1,2,3,4 A CT2 MCT2 A
PX38 MRD3055 A H11AVA, H11AV1,A A MCT2E MCT2E A
BPX43 MRD300 A H11AV2,A H11AV2,A A ICT26 4N26 A
BPX58 MRD300 A H11AV3,A H11AV3 A A MCT270 4N35 B
BPX59 MRD360 A H11B1,23 H11B1,2,3 A MCT271 MCT271 A
BPY62 MRD3055 A H11B258 H11B255 A MCT272 CNY17-2 B
CL100 MLED930 [} H11C1,2,3 H11C1,2,3 A MCT273 CNY17-3 B
cL110 MLED930 A H11C4,5,6 H11C456 A MCT275 MCT275 A
CL110A ED930 A H11D1,2,3.4 H11D1,2,3,4 A MCT276 CNY17-1 B
CL110B MLED930 B H11G1,23 H11G1,2,3 A CT2 4N35 A
cLi-2 N38 B H11J1 MOC301 A CT: 4N35 B
CLI-3 4N35 B H11J2 MOC3010 A MCT2201 4N35 B
CLI-5 4N26 A H11J3 MOC3011 A MCT2202 CNY17-2 B
CLI-10 4N33 B H11J4 MOC3010 A ME MLED81 B
CLR2050 MRD3050 A H11J5 MOC3010 A MEK760 MLED81 B
CLR2060 MRD360 A H11L1,2 H11L1,2 A MES560 MLED77 BC
CLR2110 MRD310 A H21A1,2,3 H21A1,2,3 A MES760 MLED71 BC
CLR2140 MRD310 A H21B1,2,3 H21B1,2,3 A MFOD71 MFOD71 A
CLR2150 MRD300 A 12,3 H22A1:2,3 A MFOD72 MFOD72 A
LR21 MRD300 A H22B1,2,3 H22B1,2,3 A MFOD73 MFOD73 A
CLR2170 MRD370 A H74C1 H74C1 A MFOD75 MFOD75 A
LR21 MRI A H74C2 MOC3020 DE FOD1 RD500 A
NY17 CNY17 A L1 L1 A MFOD102F MFOD1100 E
CNY17-1 CNY17-1 A IL5 4N25 8 MFOD104F MFOD1100 E
CNY17-2 CNY17-2 A IL12 IL12 A MFOD110F MFOD1100 E
CNY17-3 CNY17-3 A IL15 IL15 A MFOD200 MFOD200 A
CNY18 25 A IL16 1L16 A MFOD202F MFOD1100 E
CNY21 25 E IL74 IL74 A 0D300 MFOD300 A
CNY36 MOC70U1 BC 1L205 MOC205 A MFOD302F MFOD1100 E
CNY37 MOC70T1 BC 1L206 MOC206 A MFODA404F MFOD2404 E
€QY10 MLED930 B 1207 MOC207 A FOD405F MFOD2405 E
cQYi1,B,C MLED930 B 211 MOC211 A MFOD1100 FOD11 A
Y12,8 MLEI B 212 MOC212 A MFOD2202 MFOD1100 A
cQY13’ aN26 B iL213 MOC213 A OD2 FOD11 A
cQYi4 4N25 B IL215 MOG215 A MFOD2404 MFOD2404 A
cQyis 4N26 B iL216 MOC216 A OD2 MFOD2405 A
cQyst ED930 B 217 MOC217 A FOD31 MFOD3100 A
cQY32 MLED930 B 221 10C221 A MFOD3510 MFOD3510 A
CQY40,41 26 A 1222 MOC222 A MFODC1100 MFODC1100 A
Y80 MOC1005 B 1L223 223 A FOE71 MFOE71 A
cQye9 MLED81 B 1L250 H11AA1 A MFOE76 MFOE76 CA
P2 4N26 B ILA30 B MFOE102F MFOE 1200 E
EPY62-1 MRD3055 A ILASS 4N33 B MFOE103F MFOE 1200 E
PY62-2 MRD3056 A ILCA2-30 MCA230 A MFOE106F OE1200 E
PY62-3 MRD310 A ILCA2-55 H11B255 A | | MFOE107F MFOE1201 E
FCD810,A,8,C.D N28 A L40 MLED930 B IFOE108F OE1202 E
CD820,A,B,C,D TIL116 A , L9 MRD3011 D FO MFOE200 A
FCD825,A,B,C.D TIL117 B L14F1 RD360 A FOE11 MFOE1100 A
CD830,A,B,C,D TIL116 B L14F2 MRD370 A MFOE1101 MFOE1101 A
FCD831,A,B,C,D TIL116 B L14G1 RD300 A FOE11 MFOE1102 A
FCD836,C,.D 4N28 B 14G2,3 MRD310 A MFOE1200 MFOE1200 A
FCD850,C,.D 29 B L14H1,2,3,4 MRD701 DE MFOE1201 MFOE1201 A
FCD855,C.D H11B255 A EDS56, LED930 MFOE1202 MFOE1202 A
FCD860,C,.D Special A MAH120 MRD360 B,C MFOE3100 MFOE3100 A
FPE100 MLE A MCA11G1 H11G1 A MFOE3101 MFOE3101 A
FPE410 - MLED930 B MCA11G2 H11G2 A MFOE3102 MFOE3102 A
PE! MLED930 B ICA230 MCA230 A MFOE3200 OE: A
FPE520 MFOE200 D MCA231 MCA231 A MFOE3201 MFOE3201 A
FPT120,C MRD300 B MCA255 MCA255 A OE32 MFOE3202 A
FPT400 MR A MCA2230 MCA230 A MFOEC1200 MFOEC1200 A
FPT500,A MRD300 A MCA2231 4N33 B MLED15 MLED71 A
FPT510 MR A MCA2255 4N33 B MLED71 MLED71 A
FPT510A MRD3055 A ICP3009 M A MLED76 MLED76 A
FPT520 MR A MCP3010 MOC3010 A MLED77 MLED77 A
FPT520A MRD300 B MCP3011 MOC3011 A MLEDS81 MLEDS81 A
FPT530A MRD300 A MCP3012 MOC3012 A MLED92 MLED71 E
FPT450A MRD300 B MCP3020 M A MLED93 MLED71 E
FPT550A MRD300 B MCP3021 MOC3021 A MLED94 MLED71 E
FPT! MRD300 B MCP3022 MOC3022 A MLED95 MLED71 E
FPT570 MRD360 A MCP3023 MOC3023 A MLED930 MLED930 A
GG686 MRD300 B MOC3031 A MLEDC1000 MLEDC1000 A

3-12




CROSS REFERENCE (Continued)

Industry Motorola Industry Motorola Industry Motorola
vice Equivalent Code vice Equivalent Code Device Equivalent Code

MOC70H1,2,3 MOC70H1,2,3 A MOC8205 MOCS: A SD5442,-1,-2,-3 MRD300 B
MOC70K1,2,3 MOC70K1,2,3 A MOC8206 MOC8204 A SE1450 series MLEDS30 E
MOC70P1,2,3 MOC70P1,2,3 A MRD14B MRD711 E SE2450 series MLED910 B
MOC70T1,2,3 MOC70T1,2,3 A MRD150 MRD150 A SE2460 series MLED910 B
MOC70U1,2,3 MOC70U1,2,3 A MRD300 MRD300 A SE5450 series ILED930 A
MOC70v1,2,3 MOV70V1,2,3 A MRD310 MRD310 A SE5451 series ED930 B
MOC70W1, MOC70W1,2,3 A MRD360 MRD360 A SG1001 series MLED910 B
MOC71H1,3 MOC71H1,23 A MRD370 MRD370 A SPX2 4N35 A
MOC71P1,3 MOC71P1,2,3 A MRD500 IRD500 A SPX2E 4N35 A
MOC71T1,3 MOC71T1,23 A MRD510 MRD510 A SPX4,5,6 4N35 A
MOC71U1,3 MOC71U1,2,3 A MRD701 MRD701 A SPX26 4N27 A
MOC71V1,3 MOC71V1,2,3 A MRD711 MRD711 A PX28 4N27 A

71 71W1 A MRD721 MRD721 A SPX35 4N35 A
MOC75T1,2 MOC75T1,2 A MRD730 MRD3011 A SPX36 4N35 A
MOC119 MOC119 A MRD750 MRD750 A SPX37 4N35 A
MOC601AB 4N27 A MRD821 MRD821 A SPX53 H11AA550 A
MOC602A,B 4N26 A MRD3010 MRD3010 A SPX103 4N35 A
MOC603A,B 4N35 A MRD3011 MRD3011 A SPX1872-1 MOC70U1 C
MOCG604A B 4N35 A MRD3050 MRD3050 A PX1872-2 MOC70U1 C
MOC622A 4N29 A MRD3051 MRD3051 A PX1873-1 MOC70T1 C
MOC623A 4N32 A MRD3054 RD30! A 5PX1873-2 MOC70T1 [o]
MOC624A 4N32 A MRD3055 MRD3055 A 5PX1876-1 MOC70T1 [
MOC625A H11G2 A MRD3056 MRD3056 A 5PX1876-2 MOC70T1 [
MOC626A MOC8030 A MRD5009 R A SPX2762-4 MOC70U2 [
MOC627A Mt A MRDC100 MRDC100 A SPX7271 CNY17-1 A
MOC628A MOCB8050 A MRDC200 MRDC200 A SPX7272 CNY17-2 A
MOC629A MOC8021 A MRDC400 MRDC400 A SPX7273 CNY17-3 A
MOC633A,B MOC3020 A MRDC600 MRDC600 A SSL4,F ILED! B
MOC634A B MOC3021 A MRDC800 MRDC800 A SSL34,54 MLED930 B
MOQC635A,B MOC3022 A MTH320,1 MRD300 B.C STP51 MRD3050 A
MOCG640A, B MOC3041 A MTH420,1 RD: B.C TP53 MRD3056 A
MOC641A,B MOC3041 A MTS360, MRD701 B.C TPT80 MRD3056 A
MOC660! MOC3061 A MTS460,1 MRD701 BC TPT81 MRD3052 A
MOC6618 MOC3061 A OP130 LED930 A TPT82 MRD3053 A
MOC8628 MOC3062 A OP131 LED930 A TPT83 MRD3054 A
M B MOC3081 A OP160,SL,SLA MLED81 A TPT84 MRD3056 A
MOC681B MOC3081 A OP800 MRD3055 A STPT260 MRD360 A
MOC6828 MOC3082 A 0P801 MRD3050 A STPT300 MRD300 A
MOC1000 4N26 A 0P802 MRD310 A TPT310 MRD360 C
MOC1001 4N25 A 0OP803 MR A TiL23 MLED910 A
MOC1002 4N27 A 0OP804 MRD300 A TiL24 MLED910 B
MOC1003 4N28 A 0OP805 MRD300 A TIL31 MLED930 B
MOC1005 4N26 A 0OP830 MRD: A TiL33 MLEDS30 B
MOC1006 4N38 A OPI110 MOC1005 DE TIL34 MLEDS30 A
MOC1200 4N29 A OPI2150 4N28 A TIL63 MRD3050 A
MOC: MOC3 A OPI2151 4N28 A TIL64 MRD3050 A
MOC3001 MOC3001 A OPI2152 4N26 A TIL65 MRD3052 A
MOC3002 MOC3002 A OPI2153 TIL117 A TIL66 R A
MOC3003 MOC3003 A OPI2154 4N26 A TIL67 MRD3056 A
MOC3007 MOC3007 A OPI2155 4N35 A TIL81 MR A
MOC3009 MOC3009 A OPI12250 4N28 A TIL111 TIL111 A
MOC3010 MOC3010 A OPI2251 4N28 A TIL112 TIL112 A
MOC3011 MOC3011 A OPI2252 4N A TIL113 TiL113 A
MOC3012 MOC3012 A OPI2253 TIL117 A TIL114 4N35 A
MOC3020 MOC3020 A OPI2254 4N26 A TIL115 4N35 A
MOC3021 MOC3021 A OPI2255 4N35 A TIL116 TIL116 A
MOC3022 MOC3022 A OPI2500 H11AA1 A TIL117 TiL117 A
MOC3023 MOC3023 A Pl MOC3009 A TIL118 4N35 A
MOC3030 MOC3031 A OPI3010 MOC3010 A TIL119 TIL119 A
MOC3031 MOC3031 A OPI3011 MOC3011 A TIL124 4N35 A
MOC3032 MOC3032 A OPI3012 MOC3012 A TIL125 4N35 A
MOC3033 MOC3033 A 0OPI3020 MOC3020 A TIL126 TIL126 A
MOC3040 MOC3041 A OPI3021 MOC3021 A TIL127 4N33 A
MOC3041 MOC3041 A OPI3022 MOC3022 A TIL128 MOC8111 A
MOC3042 MOC3042 A OPI3023 MOC3023 A TIL153 4N35 A
MOC3043 MOC3043 A PI13030 MOC3031 A TIL154 4N35 A
MOC3060 MOC3061 A OPI3031 MOC3031 A TIL155 4N35 A
MOC3061 MOC3061 A OPI3032 MOC3032 A TLP501 4N27 B
MOC3062 MOC3062 A PI3033 MOC: A TLP503 4N25 B
MOC3063 MOC3063 A OPI3040 MOC3041 A TLP504 4N25 B
MOC3080 MOC3081 A OPI3041 MOC3041 A 2N5777 MRD711 DE
MOC3081 MOC3081 A OPI3042 MOC3042 A 2N5778 MRD711 DE
MOC3082 MOC3082 A OPI3043 MOC3043 A 2N5779 MRD711 DE
MOC3083 MOC3083 A OPI3150 4N33 A 2N5780 MRD711 DE
MOC5007 MOC5007 A OPI3151 4N33 A 2N25,A 4N25,, A
MOC5008 MOC5008 A OPI3250 4N33 A 4N25, 4N25, A
MOC! MOC5009 A QPI3251 4N33 A 4N 4N; A
MOC7811 MOC70T1 A 0OP14201 H11C1 A 4N27 4N27 A
MOC7812 MOC70T2 A OPI14202 11C3 A 4N28 4N28 A
MOC7813 MOC70T3 A Pl H11A520 A 4N29,A 4N29,A A
MOC7: MOC70U1 A OPI5010 H11A520 A 4N30 4N30 A
MOC7822 MOC70U2 A OPI6000 MOC8204 A 4N31 4N31 A
MOC7823 MOC70U3 A OPI6100 MOC8204 A 4N32 4N32 A
M M A OPI8015 MOC5009 A 4N32A 4N32 A
MOC8021 MOC8021 A PC503 4N26 A 4N33 4N A
MOC8030 MOC8030 A SCS11C1 H11C1 A 4N35 4N35 A
MOC8050 M A SCS11C3 H11C3 A 4N36 4N36 A
MOC8080 MOC8080 A SD1440-1,-2,-3,-4 R DE 4N37 4N37 A
MOC8100 MOC8100 A D3420-1,- MRD510 A 4N38,A 4N38,A A
MOC8101 MOC8101 A SD5400-1 MRD370 A 4N39 4N39 A
MOC8102 MOC8102 A SD5400-2 MRD360 A 4N40 4N40 A
MOC81 MOC8103 A SD5400-3 MRD360 A 5082-4203 MRD500 A
MOC8104 MOC8104 A SD5420-1 MRD500 A 5082-4204 MR A
MOC8111 MOC8111 A SD5440-1 MRD3052 A 5082-4207 MRD500 A
MOC8112 MOC8112 A SD5440-2 MRD3056 A 5082-4220 MRD500 A
MOC8113 MOC8113 A SD5440-3 MRD300 A
MOC8204 MOC8204 A SD5440-4 MRD300 B
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MOTOROLA

EE SEMICOND U C T O /R /500
TECHNICAL DATA

This device is designed for a wide variety of infrared applications, including keyboards,
end-of-tape sensors, coin or paper handlers, and other general sensing applications. The
MLED71 can be used in conjunction with any MRD700 series detector. It features high
power output, using gallium arsenide technology. INFRARED
® Low Cost LED
® Popular Case 349 Package, with Molded Lens 940 nm
® Uses Stable Long-Life LED Technology
® Clear Epoxy Package
BROWN
BACK
1
2
CASE 349-01
PLASTIC
MAXIMUM RATINGS
) Rating Symbol Value - Unit
Reverse Voltage : VR 6 Volts
Forward Current — Continuous IF 50 . mA
Forward Current — Peak Pulse IF ' 1 A
Total Power Dissipation @ Ta = 25°C (Note 1) Pp 90 mwW
Derate above 55°C 2 mW/°C
Ambient Operating Temperature Range TA " —~40to +100 °C
Storage Temperature - Tstg —40 to +100 °C
Lead Soldering Temperature (Note 2) - . 260 °C
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse LeakageUCurrent‘(VR =6V) ) IR - 0.05 100 pA
Forward Voltage (Ig.= 50 mA) o CVE | — 1.3 ‘15 \
Temperature Coefficient of Forward Voltage AVEF _ -1.6 —_ mV/K
Capacitance (V = 0V, f = 1 MHz) C — 18 — pF
OPTICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Peak Waveleng‘th‘(lp =60 mA) . . Ap — 940 —_ nm
Spectral Half-Power Bandwidth - - ) ; Ax — 48 — nm
Continuous Power Output (I = 50 mA) (Note 3) ‘ ) Po 2 25 — mwW
Instantaneous Power Output (I = 100 mA) R C ’ Po — 5 — mw
Instantaneous Axial Intensity (If = 100 mA) (Note 4) . lo —_ 35 —_ mW/sr
Power Half-Angle o ) . A — | =30 — °
Optical Turn-On and Turn-Off Times . ton: toff — 1 — us

Notes: 1. Measured with device soldered into a typical printed circuit board.
2. 5 seconds max; 1/16 inch from case. Heat sink should be applied during soldering, to prevent case temperature from exceeding 100°C.
3. Measured using a Photodyne 88xLA with a #350 integrating sphere.
4. On 0° axis, with cone angle of +13°.
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'OUTLINE DIMENSIONS
CASE 349-01
PLASTIC
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MOTOROLA
EE SEMICONDUCTO/R /0
TECHNICAL DATA

Visible Red LED MLED76
This device is designed for a wide variety of applications where visible light emission

is desirable, and can be used in conjunction with any MRD700 series detector. The

MLED?76 features high power output, using gallium aluminum arsenide technology.

® Low Cost VISIBLE RED

® Popular Case 349 Package LED

® Uses Stable Long-Life LED Technology 660 nm

® Clear Epoxy Package

MAXIMUM RATINGS RED

Rating Symbol Value Unit BACK
Reverse Voltage VR 5 Volts
Forward Current — Continuous IF 60 mA
Forward Current — Peak Pulse g 1 A
Total Power Dissipation @ Ta = 25°C (Note 1) Pp 132 mwW
Derate above 35°C 2 mW/°C .

Ambient Operating Temperature Range TA —40 to +100 °C 2
Storage Temperature Tstg —40to +100{ °C CASE 349-01
Lead Soldering Temperature (Note 2) — 260 °C PLASTIC

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

Characteristic Symbol Min Typ Max Unit

Reverse Leakage Current (VR = 3V) IR — 100 — nA
Reverse Leakage Current (VR = 5 V) IR — 10 100 nA
Forward Voltage (If = 60 mA) VE — 1.8 2.2 Y
Temperature Coefficient of Forward Voltage AVE — -22 — mV/K
Capacitance (f = 1 MHz) [ —_ 50 — pF

OPTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Peak Wavelength (Ilg = 60 mA) Ap — 660 — nm
Spectral Half-Power Bandwidth A — 20 — nm
Continuous Power Output (I = 60 mA) (Note 3) Po — 2.2 — mwW
Instantaneous Power Output (I = 100 mA) Po —_ 4 —_ mwW
Instantaneous Axial Intensity (I = 100 mA) (Note 4) lo 0.8 13 — mW/sr
Power Half-Angle : 3 — +30 — °
Optical Turn-On Time ton — 200 — ns
Optical Turn-Off Time toff — 150 — ns
Half-Power Electrical Bandwidth (Note 5) BWe — 6 — MHz

Notes: 1. Measured with device soldered into a typical printed circuit board.

1
2. 5 seconds max; 1/16 inch from case. Heat sink should be applied during soldering, to prevent case temperature from exceeding 100°C.
3. Measured using a Photodyne 88xLA with a #350 integrating sphere.

4. On-axis, with cone angle of +13°.
5. I = 100 mA pk-pk, 100% modulation.
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OUTLINE DIMENSIONS
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i N NOTES:
8 & 1. DIMENSIONS A, B AND C ARE DATUMS
| 1 R 2. POSITIONAL TOLERANCE FOR D DIMENSION- ™
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3. POSITIONAL TOLERANCE FOR Q DIAMETER: 8
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15 SEATING PLANE.

5. DIMENSIONING AND TOLERANCING PER ANSI
Y145, 1973,
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STYLE 4
PIN 1. ANODE
2. CATHODE

CASE 349-01
PLASTIC
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MOTOROLA
B SEMICONDUCT O R /55000

This device is designed for a wide variety of infrared applicatioris, including keyboards,
end-of-tape sensors, coin or paper handlers, and other general sensing applications. The
MLED77 can be used in conjunction with any MRD700 series detector. It features high
power output, using gallium aluminum arsenide technology. INFRARED
® Low Cost . ' LED
® Popular Case 349 Package, with Molded Lens 850 nm
® Uses Stable Long-Life LED Technology
® Clear Epoxy Package
VIOLET
BACK
1
2
CASE 349-01
PLASTIC
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 6 Volts
Forward Current — Continuous IF 60 mA
Forward Current — Peak Pulse Ig 1 A
Total Power Dissipation @ Ta = 25°C (Note 1) Pp 120 mwW
Derate above 40°C 2 mW/C
Ambient Operating Temperature Range TA —40to +100 °C
Storage Temperature Tstg ~40 to +100 °C
Lead Soldering Temperature (Note 2) - 260 °C
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Leakage Current (VR = 6 V) IR — 0.05 100 rA
Forward Voltage (I = 50 mA) VE — 1.4 2 \"
Temperature Coefficient of Forward Voltage AVE —_— -1.6 — mV/K
Capacitance (V = 0V, f = 1 MHz2) ) C — 200 — pF
OPTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Peak Wavelength (Il = 60 mA) Ap - 850 — nm
Spectral Half-Power Bandwidth A — 40 — nm
Instantaneous Power Output (I = 100 mA) Po 17 2.5 - mW
Instantaneous Axial Intensity (If = 100 mA) (Note 3) lo —_ 3.5 —_ mW/sr
Power Half-Angle 4 — +30 - ¢
Optical Rise and Fall Time (10%-90%) (See Figure 7) tr, 4 - 25 35 ns

Notes: 1. Measured with device soldered into a typical printed circuit board.
2. 5 seconds max; 1/16 inch from case. Heat sink should be applied during soldering, to prevent case temperature from exceeding 100°C.
3. On 0° axis, with cone angle of +13°.
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MOTOROLA
EE SEMICONDUCTO R 15mmm
TECHNICAL DATA

Infrared LED MLED81
This device is designed for infrared remote control and other sensing applications, and
can be used in conjunction with the MRD821 photodiode. It features high power output,
using long-life gallium arsenide technology.
® Low Cost INFRARED
® Popular T-1% Package LED
e |deal Beam Angle for Most Remote Control Applications 940 nm
® Uses Stable Long-Life LED Technology
® Clear Epoxy Package
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 5 Volts
Forward Current — Continuous IF 100 mA
Forward Current — Peak Pulse IF 1 A
Total Power Dissipation @ Tap = 25°C Pp 100 mwW
Derate above 25°C 2.2 mW/°C
Ambient Operating Temperature Range TA -30to +70 °C
Storage Temperature Tstg -30to +80 °C
Lead Soldering Temperature, - 260 °C CASE 2798-01
5 seconds max, 1/16 inch from case
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Leakage Current (VR = 3 V) IR — 10 — nA
Reverse Leakage Current (VR = 5V) IR —_ 1 10 RA
Forward Voltage (I = 100 mA) VE — 1.35 1.7 \
Temperature Coefficient of Forward Voltage AVE — -1.6 —_ mV/K
Capacitance (f = 1 MHz) [ — 25 — pF
OPTICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Peak Wavelength (If = 100 mA) Ap — 940 — nm
Spectral Half-Power Bandwidth A — 50 — nm
Total Power Output (If = 100 mA) e - 16 — mw
Temperature Coefficient of Total Power OQutput AQe — -0.25 — %/K
Axial Radiant Intensity (I = 100 mA) le 10 15 —_ mW/sr
Temperature Coefficient of Axial Radiant Intensity Ale — -0.25 — %/K
Power Half-Angle @ _ +30 —_ °
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TYPICAL CHARACTERISTICS -
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MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A 5.52 596 | 0217 | 0235
B 480 520 | 0.189 | 0.205
[4 8.13 914 | 0320 | 0.360
D 0.51 0.71 | 0.020 | 0.028
E 1.15 139 | 0045 | 0.055
F 0.51 0.76 | 0.020 | 0.030
G 2.29 279 | 0.0%0 | 0.110
K_| 2540 | 2667 | 1.00 1.05
L 0.18 182 | 0007 | 0.072
R 242 279 | 0095 | 0.110

OUTLINE
DIMENSIONS

CASE 279B-01

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

STYLE 1:
PIN 1. CATHODE
2. ANODE
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MOTOROLA
mm SEMICONDUCTOR
TECHNICAL DATA

... designed for applications requiring high power output, low drive power and very fast
response time. This device is used in industrial processing and control, light modulators,
shaft or position encoders, punched card readers, optical switching, and logic circuits. It
is spectrally matched for use with silicon detectors. INFRARED
® High-Power Output — 4 mW (Typ) @ Ig = 100 mA, Pulsed LED
® Infrared-Emission — 940 nm (Typ) 940 nm
® Low Drive Current — 10 mA for 450 uW (Typ)
® Popular TO-18 Type Package for Easy Handling and Mounting
® Hermetic Metal Package for Stability and Reliability
CONVEX
LENS
CASE 209-01
METAL
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 6 Volts
Forward Current — Continuous IF 60 mA
Forward Current — Peak Pulse (PW = 100 us, d.c. = 2%) If 1 A
Total Device Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C (Note 1) 227 mW/°C
Operating Temperature Range TA -55t0 +125 °C
Storage Temperature Range Tstg —65to +150 °C
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Fig. No. Symbol Min Typ Max Unit
Reverse Leakage Current (VR = 3V) — IR — 2 —_ nA
Reverse Breakdown Voltage (IR = 100 nA) — V(BR)R 6 20 _— Volts
Forward Voltage (If = 50 mA) 2 VE — 1.32 1.5 Volts
Total Capacitance (VR = 0V, f = 1 MHz) - Cr — 18 — pF
OPTICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) .
Total Power Output (Note 2) (If = 60 mA, dc) 3,4 Po — 25 - mw
(IF = 100 mA, PW = 100 us, duty cycle = 2%) 1 4 —
Radiant Intensity (Note 3) — lo - 15 — mw/
(IF = 100 mA, PW = 100 us, duty cycle = 2%) steradian
Peak Emission Wavelength 1 AP —_ 940 - nm
Spectral Line Half Width 1 Ar — 40 - nm

Notes: 1. Printed Circuit Board Mounting
2. Power Output, Pg, is the total power radiated by the device into a solid angle of 2x steradians. It is measured by directing all radiation leaving the
device, within this solid angle, onto a calibrated silicon solar cell.
3. Irradiance from a Light Emitting Diode (LED) can be calculated by:
le where H is irradiance in mW/cm2; lg is radiant intensity in mW/steradian;
H=—
d2 is distance from LED to the detector in cm.
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MLED930

TYPICAL CHARACTERISTICS
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Figure 5. Spatial Radiation Pattern

NOTES:
1. PIN 2 INTERNALLY CONNECTED TO CASE
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MATERIAL CONDITION.
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MOTOROLA
EE SEMICONDUC TOR /550
TECHNICAL DATA

Transistor Output
. designed for application in punched card and tape readers, pattern and character rec-
ognition equipment, shaft encoders, industrial inspection processing and control, PHOTO DETECTOR
counters, sorters, switching and logic circuits, or any design requiring radiation sensitiv- TRANSISTOR OUTPUT
ity, stable characteristics and high-density mounting. NPN SILICON
® Economical Plastic Package 50 r;'tgz_‘:? S
® Sensitive Throughout Visible and Near Infrared Spectral Range for Wide Application
® Small Size for High-Density Mounting
o ngh Light Current Sensitivity (0.2 mA) for Design Flexibility
® Annular Passivated Structure for Stability and Reliability
CASE 173-01
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating ' Symbol Value Unit
Collector-Emitter Voltage VCEO 40 Volts
Emitter-Collector Voltage VECO 6 Volts
Total Device Dissipation @ Tp = 25°C Note 1 Pp 100 mwW
Derate above 25°C 1.33 mwW/°C
Operating and Storage Junction Temperature Range TJ. Tstg —40 to +100 °C
Lead Soldering Temperature (5 sec. max) Note 2 —_ 260 °C
STATIC ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) v
Characteristic Fig. No. Symbol Min Typ Max Unit
Collector Dark Current — ICEO RA
(Vcc = 20 V; Base Open) Note 3 Ta = 25°C — - 0.1
T = 85°C — 5 —
Collector-Emitter Breakdown Voltage — V(BR)CEO 40 — — Volts
(Ic = 100 puA; Base Open) Note 3
Emitter-Collector Breakdown Voltage — V(BR)ECO 6 — — Volts
(Il = 100 nA; Base Open) Note 3 :
OPTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Collector Light Current 1 IL 02 | 045 — mA
(Vce = 20 V; R = 100 Ohms; Base Open) Note 4
Photo Current Rise Time, Note 5 8 tr — 25 —_ us
Photo Current Fall Time, Note 5 8 tf —_ 4 — us
Wavelength of Maximum Sensitivity 7 As _— 0.8 — wm
NOTES: 1. Printed circuit board mounting.
2. Heat Sink should be applied to leads during soldering to prevent Case Temperature from exceeding 100°C.
3. Measured under dark conditions. (H = 0).
4. Radiation Flux Density (H) equal to 5 mW 2 emitted from a source at a color temperature of 2870 K.
5. For unsaturated re time radiation is provided by pulsed GaAs (gallium-arsenide) light-emitting diode (A ~ 940 nm) with a

pulse width equal to or greater than 500 microseconds (see Figure 8)
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OUTLINE DIMENSIONS

D NOTE: .
A i 1. INDEX BUTTON ON PACKAGE BOTTOM IS 0.25/ MILLIMETERS INCHES
0.51 mm (0.010/0.020) DIA & 0.05/0.13 mm (0.002/ | DIM | MIN MAX MIN MAX
i 0.005) OFF SURFACE. A | 198 | 234 | 0078 | 009
je—K K— [4 1.22 147 | 0.048 | 0.058 |
D | 025 | 041 | 0010 | 0016
c F | 010 | 015 | 0004 | 0006
[ 1 H_| 051 | 076 | 0020 | 0030
tH [ | K [ 406 | — |00 | —
[ J\w_‘ STYLE 1: M| > [ r > [7
F } PIN 1. EMITTER
\tM 2, COLLECTOR
CASE 173-01
PLASTIC
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MOTOROLA
EE SEMICONDUCT O R 50mm
TECHNICAL DATA

Transistor Output
. designed for application in industrial inspection, processing and control, counters,
sorters, switching and logic circuits or any design requiring radiation sensitivity, and sta- PHOTO DETECTORS
ble characteristics. TRANSISTOR OUTPUT
® Popular TO-18 Type Package for Easy Handling and Mounting NPN SILICON
® Sensitive Throughout Visible and Near Infrared Spectral Range for Wider Application
©® Minimum Light Current 4 mA at H = 5 mW/cm2 (MRD300)
® External Base for Added Control
® Annular Passivated Structure for Stability and Reliability’
CASE 82-05
METAL
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 50 Volts
Emitter-Collector Voltage ‘ VECO 7 Volts
Collector-Base Voltage Veeo 80 Volts
Total Device Dissipation @ Ta = 25°C Pp 250 mwW
Derate above 25°C 227 mwW/°C
Operating Temperature Range . TA —55to +125 °C
Storage Temperature Range Tstg —-65to +150 °C
STATIC ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic ’ Symbol Min Typ Max Unit
Collector Dark Current (VCE = 20V, H=0) Ta = 25°C ICEO — 5 25 nA
TA = 100°C — 4 — RA
Collector-Base Breakdown Voltage (Ic = 100 nA) V(BR)CBO 80 120 — Volts
Collector-Emitter Breakdown Voltage (Ic = 100 uA) V(BR)CEO 50 85 — Volts
Emitter-Collector Breakdown Voltage (Ig = 100 uA) V(BR)ECO 7 85 — Volts
OPTICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Light Current MRD300 I 4 7 —_ mA
(Vcc = 20V, R = 10 Ohms) Note 1 MRD310 1 3.5 —
Light Current’ MRD300 IL — 25 — mA.
(Vce = 20V, Ry = 100 Ohms) Note 2 MRD310 — 0.8 —
Photo Current Rise Time (Note 3) ) tr — 2 25 us
(RL = 100 Ohms, I = 1 mA peak)
| Photo Current Fall Time (Note 3) tf —_ 25 4 us
(RL = 100 Ohms, I = 1 mA peak)
NOTES: 1. Radiation flux density (H) equal to 5 mV 2 emitted from a source at a color temperature of 2870 K.
2. Radiation flux densaty (H) equal to 0.5 mW/t:m2 (pulsed) from a GaAs (gallium-arsenide) source at A = 940 nm.
3. For time measur , T is provided by pulsed GaAs (gallium-arsenide) light-emitting diode (A =~ 940 nm) with a

pulse width equal 10 o greater than 10 mlcroseconds (see Figure 2) I = 1 mA peak.
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MRD300, MRD310

TYPICAL CHARACTERISTICS
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RELATIVE RESPONSE (%)

MRD300, MRD310
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OUTLINE DIMENSIONS
fo— A ——i
B
F
[
¥ NOTES:
c 1. LEADS WITHIN .13 mm (.005) RADIUS OF TRUE i
' POSITION AT SEATING PLANE, AT MAXIMUM MILLIMETERS INCHES
MATERIAL CONDITION. | DM | MIN | MAX | MIN
SEATING f 2. PIN 3 INTERNALLY CONNECTED TO CASE. 531 | 584 1 0209 | 0230
PLANE K 457 | 49 | 0178 | 01%
457 | 648 | 0180 | 0256
041 | 048 | 0016 | 0019
— | 14 — [oms
[ G | 2mapsC 0.100 BSC
STVLE 1: H_| 099 | 147 | 0039 | 0046
PIN 1. EMITTER J ] 084 122 | 0033 | 0048
2.BASE K [ 1200 | — [ os00 | —
3 COLLECTOR L | 335 | 401 | 0132 | o1
] 45°BSC 46° BSC
CASE 82-05
METAL
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MOTOROLA
EE SEMICONDUCTO R 150
TECHNICAL DATA

Darlington Output
... designed for application in industrial inspection, processing and control, counters,
sorters, switching and logic circuit or any design requiring very high radiation sensitivity PHOTO DETECTORS
at low light levels. DARLINGTON OUTPUT
® Popular TO-18 Type Hermetic Package for Easy Handling and Mounting NPN SILICON
® Sensitive Throughout Visible and Near Infrared Spectral Range for Wider Application
® Minimum Light Current 12 mA at H = 0.5 mW/cm2 (MRD360)
® External Base for Added Control
® Switching Times —
tr @ I = 1 mA peak = 15 us (Typ) — MRD370
tf @ I = 1 mA peak = 25 us (Typ) — MRD370
CASE 82-05
METAL
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Collector-Emitter Voltage VCEo 40 Volts
Emitter-Base Voltage VEBO 10 Volts
Collector-Base Voltage VeBo 50 Volts
Light Current Iy 250 mA
Total Device Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 227 mW/°C
Operating Temperature Range TA -55to0 +125 °C
Storage Temperature Range Tstg —65to +150 °C
STATIC ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) '
Characteristic Symbol Min Typ Max Unit
Collector Dark Current (VCg = 10V, H ~ 0) TpA = 25°C ICEO — 10 100 nA
Collector-Base Breakdown Voltage (Ic = 100 pA) V(BR)CBO 50 — — Volts
Collector-Emitter Breakdown Voltage (Ic = 100 nA) V(BR)CEO 40 — — Volts
Emitter-Base Breakdown Voltage (Ig = 100 nA) V(BR)EBO 10 - —_ Volts
OPTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Light Current MRD360 I 12 20 — mA
(Vcc = 5V, RL = 10 Ohms) Note 1 MRD370 3 10 —
Collector-Emitter Saturation Voltage VCE(sat) —_ —_ 1 Volt
(IL = 10 mA, H = 2 mW/cm? at 2870K)
Photo Current Rise Time (Note 2) MRD360 tr — 40 100 us
(RL = 100 ohms, I = 1 mA peak) MRD370 — 15 100
Photo Current Fall Time (Note 2) MRD360 tf — 60 150 us
(RL = 100 ohms, I = 1 mA peak) MRD370 — 25 150
Wavelength of Maximum Sensitivity As — 0.8 — nm
NOTES: 1. Radiation flux density (H) equal to 0.6 mW/cm2 emitted from a source at a color temperature of 2870 K.

2. For unsaturated response time measurements, radiation is provided by pulsed GaAs (gallium-arsenide) light-emitting diode (A =~ 940 nm) with a
pulse width equal to or greater than 500 microseconds (see Figure 6) I = 1 mA peak.
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MRD360, MRD370

" TYPICAL CHARACTERISTICS
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MRD360, MRD370
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OUTLINE DIMENSIONS
e A——
B
F
il IR
f g NOTES: | MLUMETERS | _INCHES |
{ 1. LEADS WITHIN .13 mm (005) RADIUS OF TRUE DM | MIN | MAX | MIN | MAX |
/! f POSITION AT SEATING PLANE, AT A_| 531 | 584 | 0209 | 02%
SEATNG MATERIAL CONDITION. B | a5 | 4% | 0118 | 01%5
PN L3 2. PIN 3 INTERNALLY CONNECTED TO CASE. 457 | 648 | 0160 | 0255 |
041 | 048 | 0016 | 0019
l — [ 14| - | oms
o ] 254 BSC 0.100 BSC
= STVLE 1: H | 099 ] 117 | 0039 [ 004
PIN 1. EMITTER 084 | 122 | 008 | 0048
2.BASE 1270 | — | 0500 | —
3. COLLECTOR 335 | 401 | 013 | 0458
7] 45°BSC 45° BSC
CASE 82-05
METAL




MOTOROLA
TECHNICAL DATA

Photo Detectors
Diode Output

... designed for application in laser detection, light demodulation, detection of visible
and near infrared light-emitting diodes, shaft or position encoders, switching and logic
circuits, or any design requiring radiation sensitivity, ultra high-speed, and stable
characteristics.

e Ultra Fast Response — (<1 ns Typ)
® High Sensitivity — MRD500 (1.2 uA/mW/cm2 Min)

MRD510 (0.3 pA/mW/cm2 Min)
® Available With Convex Lens (MRD500) or Flat Glass (MRD510) for Design Flexibility
® Popular TO-18 Type Package for Easy Handling and Mounting
e Sensitive Throughout Visible and Near Infrared Spectral Range for Wide Application
® Annular Passivated Structure for Stability and Reliability

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

EE SEMICOND U CT O /i

MRD500
MRD510

PHOTO DETECTORS
DIODE OUTPUT
PIN SILICON
250 MILLIWATTS
100 VOLTS

CASE 209-01
MRD500
(CONVEX LENS)

Rating Symbol Value Unit
Reverse Voltage VR 100 Volts
Total Power Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 2.27 mW/°C CASE 210-01
Operating Temperature Range TA -55to +125 °C MRD510
Storage Temperature Range Tstg —65to +150 °C (FLAT GLASS)
STATIC ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Fig. No. Symbol Min Typ Max Unit
Dark Current (VR = 20 V, R. = 1 megohm) Note 2 2and3 Ip nA
TA = 25°C — - 2
TaA = 100°C - 14 —
Reverse Breakdown Voltage (IR = 10 uA) — V(BR)R 100 200 — Volts
Forward Voltage (I = 50 mA) — VE — — 11 Volts
Series Resistance (If = 50 mA) — Rs — —_ 10 Ohms
Total Capacitance (VR = 20V, f = 1 MHz2) 5 Cr — — 4 pF
OPTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Light Current MRD500 1 IL 6 9 — nA
(VR = 20 V) Note 1 MRD510 15 2.1 —
Sensitivity at 0.8 um MRD500 — S(A=0.8 um) — 6.6 — pA/mW/
(VR = 20 V) Note 3 MRD510 — 15 — cm?2
Response Time (VR = 20 V, R = 50 Ohms) — Yresp) — 1 — ns
Wavelength of Peak Spectral Response 5 Ag —_ 0.8 _ pm

NOTES: 1. Radiation Flux Density (H) equal to 5 mW/cmZ2 emitted from a tungsten source at a color temperature of 2870 K.

2. Measured under dark conditions. (H = 0).
3. Radiation Flux Density (H) equal to 0.5 mW/cm2 at 0.8 um.

4-24




MRD500, MRD510

TYPICAL CHARACTERISTICS
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MRD500, MRD510
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OUTLINE DIMENSIONS
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STYLE 1:
PIN 1. ANODE
2. CATHODE

NOTES:

1. PIN 2 INTERNALLY CONNECTED TO CASE
2. LEADS WITHIN 0.13 mm (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM

(CONVEX LENS)

MATERIAL CONDITION.

CASE 203-01
MRD500

INCHES
MIN_| MAX
0209 | 0230
0.178 | 0.185

0.200 | 0.250

0016 | 0019
0020 | 0040
0.100 BSC

0039 | 0.046

0033 | 0048

0500 | —

0132 | 0158

45°BSC

CASE 210-01
MRD510
(FLAT GLASS)

NOTES:
1. PIN 2 INTERNALLY CONNECTED TO CASE.
2. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM
MATERIAL CONDITION.

INCHES

DIM | MIN | MAX | MIN | MAX
0209 | 0.230
452 495 | 0178 | 0.195
457 | 533 | 0180 | 0210
041 | 048 | 0016 | 0019

254 8SC 0.100 BSC
099 | 1.17 | 0039 | 0.046
084 | 122 | 0033 | 0.
K_[ 1270 | — 0. -
] 45°BSC 45° BSC

Y,

>

STYLE 1:
PIN 1. ANODE
2. CATHODE
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MOTOROLA
EE SEMICONDUCTOR /5
TECHNICAL DATA

Photo Detector MRD701
Transistor Output
... designed for industrial processing and control applications such as light modulators,
shaft or position encoders, end of tape detectors. The MRD701 is designed to be used
. R R R N " - PHOTO DETECTOR
with the MLED71 inf tical slotted ler/i X
: AHT rared emlfter in optica ed coupler/interrupter applications TRANSISTOR OUTPUT
® Economical, Miniature Plastic Package NPN SILICON
® Package Designed for Accurate Positioning 30 VOLTS
® Lens Molded into Package
BLACK
BACK
CASE 349-01
PLASTIC
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 30 Volts
Total Device Dissipation @ Tp = 25°C Pp 150 mwW
Derate above 25°C (Note 1) 2 mwW/°C
Operating and Storage Junction Temperature Range TJ, Tstg —40 to +100 °C
Lead Soldering Temperature (5 sec max, 1/16” from case) (Note 2) : —_ 260 °C
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic I Symbol | Min | Typ | Max Unit
Collector Dark Current (Vcg = 10V, H = 0) Ip — — 100 nA
Collector-Emitter Breakdown Voltage (Ic = 10 mA, H = 0) V(BR)CEO 30 — - Volts
OPTICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) '
Collector Light Current (Vcg = 5V, H = 500 uW/cm?2) I 100 500 - pA
Turn-On Time H = 5 mW/cm2, Ve = 5V ton — 10 — us
Turn-Off Time RL = 2400 Q C toff - 60 — s
Saturation Voltage (H = 10 mW/ecm2, Ic = 2 mA, V¢c = 5 V) © VCE(sat) — 0.25 0.4 Volts
Wavelength of Maximum Sensitivity . . As — 0.8 — pm

Notes: 1. Measured with device soldered into a typical PC board.
2. Heat sink should be applied to leads during soldering to prevent case temperature from exceeding 100°C.
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OUTLINE DIMENSIONS

CASE 349-01
PLASTIC

NOTES:

1. DIMENSIONS A, B AND C ARE DATUMS.

2. POSITIONAL TOLERANCE FOR D DIMENSION:
[#Tozs 000 ®[T-[A ®[c ®]

3. POSITIONAL TOLERANCE FOR Q DIAMETER:
[# 0250010 ®[A ®]s @]

4. [T-]1S SEATING PLANE.

5. DIMENSIONING AND TOLERANCING PER ANSI
Y145, 1973,

STYLE 2:
PIN 1. EMITTER
2. COLLECTOR

MILLIMETERS INCHES
DM | MIN | MAX | MIN | MAX
A 343 460 | 0135 | 0.185
B 219 330 | 0.110 | 0130
[4 203 318 | 0080 | 0.125
D 043 0.60 | 0017 | 0.024
F 114 140 | 0.045 | 0.085

G 254 BSC 0.100 BSC

H 1.52 BSC 0.060 BSC
J 0.23 056 | 0009 | 0.022
K | 1283 | 19.05 | 0505 | 0.750
N 3.05 330 | 0120 | 0.130
Q 0.76 152 | 0030 | 0.060
R 381 460 | 0150 | 0.185
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MOTOROLA
B SEMICONDUCTOR /55
TECHNICAL DATA

Photo Detector MRD711
Darlington Output

... designed for a wide variety of industrial processing and control applications requir-

ing a sensitive detector. The MRD711 is in an identical package and is designed for use PHOTO DETECTOR
with the MLED71 infrared emitter. ' DARLINGTON OUTPUT
® Miniature, Low Profile, Clear Plastic Package NPN SILICON

® Designed for Automatic Handling and Accurate Positioning 60 VOLTS

@ Side Looking, with Molded Lens
® High Volume, Economical

GRAY
BACK
1
2
CASE 349-01
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 60 Volts
Total Device Dissipation @ Tp = 25°C Pp 150 mwW
Derate above 25°C (Note 1) 2 mwWrC
Operating and Storage Junction Temperature Range Ty, Tstg —40 to +100 °C
Lead Soldering Temperature (5 sec. max, 1/16" from case) (Note 2) - 260 °C
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Collector Dark Current (Vcg = 10V, H = 0) D - — 100 nA
Collector-Emitter Breakdown Voitage (Ic = 1 mA, H = 0) V(BR)CEO 60 — — Volts
Capacitance (Vcc = 5V, f = 1 MH2) Cee — 39 — pF !
OPTICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) \
Collector Light Current (VGg = 5V, H = 500 pW/cm?2, A = 940 nm) IL 5 25 — mA
Turn-On Time H = 500 uW/cm2, Ve = 5V ton —_ 125 - us
Turn-Off Time RL =100 0 toff - 150 -
Saturation Voltage (H = 500 uW/cm2, A = 940 nm, Ic = 2 mA, Vce = 5V) VCE(sat) — 0.75 1 Volts
Wavelength of Maximum Sensitivity As _ 0.8 - pm

Notes: 1. Measured with device soldered into a typical printed circuit board.
2. Heat sink should be applied to leads during soldering to prevent case temperature from exceeding 100°C.
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Figure 3. Continuous MRD711 Collector Light Current
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OUTLINE DIMENSIONS

CASE 349-01
PLASTIC

NOTES:

1. DIMENSIONS A, B AND C ARE DATUMS.

2. POSITIONAL TOLERANCE FOR D DIMENSION:
[# 0250010 ®] - [a®[c ®]

3. POSITIONAL TOLERANCE FOR Q DIAMETER:
[ 4102510010 ®[A B[ @]

4 IS SEATING PLANE.

5. DIMENSIONING AND TOLERANCING PER ANSI
Y145, 1973,

STYLE 2:
PIN 1. EMITTER
2. COLLECTOR"

INCHES

MILLIMETERS
DIM | MIN | MAX | MIN | MAX
A 343 | 460 | 0135 | 0.185
B 279 | 330 | 0110 | 0130
(4 203 3.18 | 0080 | 0.125
D 043 | 060 | 0017 | 0024
F 114 140 | 0045 | 0.085
G 254 BSC 0.100 BSC
H 152 BSC 0.060 BSC
J 023 | 056 | 0.009 | 0.022
K_| 1283 | 19.05 | 0505 | 0.750
N 305 | 330 | 0120 | 0.30
Q 0.76 152 | 0030 | 0.060
R 381 460 | 0.150 | 0.185
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MOTOROLA
EE SEMICONDUCTOR
TECHNICAL DATA

Photo Detector MRD721
PIN Diode Output
... designed for application in laser detection, light demodulation, detection of visible
and near infrared light-emitting diodes, shaft or position encoders, switching and logic
circuits, or any design requiring radiation sensitivity, ultra high-speed, and stable PHOTO DETECTOR
characteristics. DI?‘?OE‘?C;':}';UT
® Ultra Fast Response — (<1 ns Typ)
® Sensitive Throughout Visible and Near Infrared Spectral Range for Wide Application
® Annular Passivated Structure for Stability and Reliability
® Economical, Low Profile, Miniature Plastic Package
® Lens Molded Into Package
® Designed for Automatic Handling and Accurate Positioning
BLUE
BACK
CASE 349-01
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Reverse Voltage VR 100 Volts
Total Power Dissipation @ Ta = 25°C Pp 150 mW
Derate above 25°C (Note 1) 2 mW/°C
Operating and Storage Junction Temperature Range Ty Tstg —40 to +100 °C
Lead Soldering Temperature (5 sec. max, 1/16” from case) (Note 2) —_ 260 °C
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Fig. No. Symbol Min Typ Max Unit
Dark Current (VR = 20 V, R = 1 MQ; Note 3) 3and 4 Ip nA
Ta = 25°C — 0.06 10
Ta = 100°C — 14 -
Reverse Breakdown Voltage (IR = 10 uA) — V(BR)R 100 200 —_ Volts
Forward Voltage (Il = 50 mA) — VE _— —_ 1.1 Volits :
Series Resistance (If = 50 mA) — Rs — 8 - Ohms
Total Capacitance (VR = 20 V; f = 1 MHz) 5 CT — 3 — pF i
OPTICAL CHARACTERISTICS (Ta = 25°C) )
Light Current (VR = 20 V, Note 4) 2 IL 1.5 4 — nA
Sensitivity (VR = 20 V, Note 5) — S(A = 0.8 um) — 5 — pA/MW/
— S(A = 094um) | — 1.2 - cm2
Response Time (VR = 20 V, R = 50 ) - t(resp) — 1 —_ ns
Wavelength of Peak Spectral Response 6 As —_ 0.8 — nm
Notes: 1. Measured with the device soldered into a typical printed circuit board.

1.

2. Heat sink should be applied to leads during soldering to pi case [ from ding 100°C.

3. Measured under dark conditions. (H = 0).

4. Radiation Flux Density (H) equal to 5 mW/em?2 emitted from a tungsten source at a color temperature of 2870 K.
5. Radiation Flux Density (H) equal to 0.6 mW/cm2.
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MRD721

TYPICAL CHARACTERISTICS
20 T  — T I T om .2.
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Figure 1. Operating Circuit
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Figure 5. Capacitance versus Voltage
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Figure 3. Dark Current versus Temperature
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MRD721

e o —

f

OUTLINE DIMENSIONS
CASE 349-01
PLASTIC
A e NOTES:

1. DIMENSIONS A, B AND C ARE DATUMS.
2. POSITIONAL TOLERANCE FOR D DIMENSION:
410250010 ®[ T [A B[ ®

3. POSITIONAL TOLERANCE FOR Q DIAMETER:
[4]0250010) ®[A ® [ ®]

4. [T-]1S SEATING PLANE.

5. DIMENSIONING AND TOLERANCING PER ANS!
Y145, 1973,

STYLE 1:
PIN 1. CATHODE
2. ANODE
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MOTOROLA

m SEMICONDUCTOR e

TECHNICAL DATA

Photo Detector
Logic Output

.incorporates a Schmitt Trigger which provides hysteresis for noise immunity and
pulse shaping. The detector circuit is optimized for simplicity of operation and utilizes an

open-collector output for application flexibility.
® Popular Low Cost Plastic Package

® High Coupling Efficiency

® Wide Vcc Range

® Ideally Suited for MLED71 Emitter.

® Usable to 125 kHz '

MRD750

PHOTO DETECTOR
LOGIC OUTPUT

ORANGE }
BACK

CASE 349C-01
PLASTIC
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
Rating Symbol Value Unit
Output Voltage Range Vo 0-16 Volts
Supply Voltage Range Vee 0-16 Volts
Output Current o 50 mA
Device Dissipation Pp 150 mwW
Derate above 25°C (Note 1) 2 mW/rC
Maximum Operating Temperature TA —-40to +85 °C
Storage Temperature Range Tstg —40 to +100 °C
Lead Soldering Temperature T 260 °C
(5 seconds maximum; 1/16 inch from case) (Note 2)
Notes: 1. Measured with device soldered into a typical PC board.
2. Heat sink should be applied to leads during soldering to prevent case temperature from exceeding 100°C.
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic r Symbol —[ Min l Typ | Max | Unit
DEVICE (Tp = 25°C)
Operating Voltage Vece 3 - 15 Volts
Supply Current with Output High, Figure 4 Icc(off) _ 13 5 mA
(IF=0,Vcc=5V)
Output Current, High I10H —_ — 100 pA
(lF=0,Vcc = Vo = 15V,RL = 270 )
(continued)
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MRD750

ELECTRICAL CHARACTERISTICS — continued (Tp = 25°C unless otherwise noted)

l Characteristic ’ Symbol I Min I Typ l Max [ Unit I
COUPLED (Tp = 0-70°C)
LLight Required to Trigger (Tungsten Source, 2870 K) l H(on) ] — 0.50 I - [ mW/cm2 J
The following ch istics are d with an MLED71 emi at a separation dist: of 4 mm (0.155 inches) with the
lenses of the and d ona axis within 0.1 mm and parallel within 5 degrees.
Supply Current with Output Low, Figure 5 Iccon) — 3 5 mA
{IF = IF(on). Vcc = 5 V)
Output Voltage, Low VoL — 0.2 04 volts
(RL = 270 ©, Vcc = 5 V. IF = If(on))
Threshold Current, ON IF(on) - 10 20 mA
(RL = 270Q,Vce = 5V)
Threshold Current, OFF IF(off) 1 7.5 - mA
(RL=270Q,Vec =5V)
Hysteresis Ratio, Figure 1 IF(off) - 0.75 -
(RL = 2700, Ve = 5V) IF(on)
Turn-On Time t - 1.2 5 s
RL = 270 Q, on K
Fall Time Vee =5V, tf — 0.1 —
Turn-Off Time IF = IF(on) toff — 1.2 5
Ta = 25°C
Rise Time tr - 0.1 —

H
=
o 4
s, IFof) IFon)
>
v R = 2100
é 2 Veg =5V ——
3 . Ta = 25°C
2 Wl |
0 — — e
0 05 1 2

INCIDENT RADIATION (NORMALIZED)

Figure 1. Transfer Characteristics

~—lcc [ ( _________
" o5V Flon) 1\

|
; -, sma f E
Vi i 0 OUTPUT
in
t =1t = 001 s 5
= —>1 loff
2=%0 9 MLEDT! | — ton -
= = —\ 1
Vo \i |
1 (A
T i HE
i -
— =t T

Figure 2. Switching Test Circuit
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MRD750

TYPICAL CHARACTERISTICS
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Figure 3. Output Voltage, Low versus Load Current
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Figure 8. MLED71 Forward Characteristics
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MRD750

O Vcc = 5VOLTS

o Vcc = 5VOLTS

O OUTPUT

MLED71 MLED7T1 = MRD750

Figure 9. Test Circuit for Threshold Current Figure 10. Test Circuit for Output Voltage versus Load
Measurements Current Measurements

)

2 O
MLED71 = MRD750

Figure 11. Test Circuit for Supply Current versus
Supply Voltage Measurements

r‘——A — _a NOTES:
- 1. DIMENSIONS A, B AND C ARE DATUMS.
2. POSITIONAL TOLERANCE FOR D DIMENSION:
T Ve [#] 8025000 ®[T[A ®[c®
N
|

J 3. POSITIONAL TOLERANCE FOR Q DIAMETER:

[#Ts0zs000 ®[A®[c ®]

| +| 602
[ |- 1 T STE: 4. -T-15 A SEATING LANE.

5. DIMENSIONING AND TOLERANCING PER
PIN 1. OUTPUT
2 GROUND ANSI 145, 1973,

3 3.Vee
203 | 318 | 0080 | 0426

K ——I‘L ;:l o
G
043 | 086 | 0017 | 0.022

H 254 BSC 0.100 BSC
152 BSC 0.060 BSC
[} 023 | 056 | 0009 [ 002
[ 120 | — Jos0 | —
¥ 127 BSC 0.050 BSC
3 178 BSC 0,070 BSC

CASE 349C-01 076 [ 152 [ 0030 [ 0060
PLASTIC

-
»

MILUMETERS | INCHES

MIN MN_| MAX
343 | 460 | 013 E
279 | 330 | 0410 | 0130

R
g

e
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MOTOROLA
B SEMICONDUCTO R  /550mm

TECHNICAL DATA
Photo Detector MRD821
Diode Output
This device is designed for infrared remote contrdl and other sensing applications, and
can be used in conjunction with the MLED81 infrared emitting diode.
® Low Cost PHOTO DETECTOR
® Designed for Automated Handling and Accurate Positioning DIODE OUTPUT
® Sensitive Throughout the Near Infrared Spectral Range
® Infrared Filter for Rejection of Visible Light
® High Speed
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 35 Volts
Forward Current — Continuous IF 100 mA
Total Power Dissipation @ Ta = 25°C Pp 150 mwW
Derate above 25°C 33 mW/°C
Ambient Operating Temperature Range TA -30to +70 °C
Storage Temperature Tstg -40to +80 °C
S saconds e, 116 nh from case i i CASE 38101
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Dark Current (VR = 10V) ' Ip —_ 3 30 nA
Capacitance (f = 1 MHz, V = 0) Cy — 175 — pF
OPTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Wavelength of Maximum Sensitivity Amax - 940 — nm
Spectral Range A —_ 170 — nm
Sensitivity (A = 940 nm, VR = 20 V) S — 50 — pA/mW/ecm?2
Temperature Coefficient of Sensitivity AS — 0.18 — %/K
Acceptance Half-Angle ¢ — +70 — °
Short Circuit Current (Ev = 1000 lux') Is — 50 — A
Open Circuit Voltage (Ev = 1000 lux1) VL - 0.3 —_ \
NOTE 1. Ev is the illumination from an unfiltered tungsten filament source, having a color p e of 2856K ( dard light A, in d with

DIN5030 and IEC publication 306-1).
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RELATIVE INTENSITY (% OF PEAK)

Ip, LEAKAGE CURRENT (nA)

MRD821

TYPICAL CHARACTERISTICS
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Figure 1. Relative Spectral Sensitivity
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Figure 3. Angular Response
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Figure 5. Dark Current versus Reverse Voltage

Isc, SHORT CIRCUIT CURRENT, 1 SEC (uA)

= Ip, LEAKAGE CURRENT (nA)
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Figure 2. Short Circuit Current versus llluminance

04 E——
034
/
02
01
50 1000 7500 2000 2500

Ev, ILLUMINANCE (LUX)

Figure 4. Open Circuit Voltage versus llluminance
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Figure 6. Dark Current versus Temperature




Cy. JUNCTION CAPACITANCE (pF)

MRD821
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Figure 7. Capacitance versus Reverse Volitage
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'OUTLINE DIMENSIONS
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Figure 8. Light Current versus Forward Voltage

—

CASE 381-01

NOTES.
1" DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 1982.
2 POSITIONAL TOLERANCE FOR LEAD DIMENSION
025 (0010) ®

3. CONTROLLING DIMENSION: INCH.

STYLE 1:
PIN 1. ANODE
2. CATHODE

MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A 681 721 | 0268 | 0284
B 180 820 | 0307 | 0323
c 259 | 299 | 0102 | 0.118
D 051 0.76 | 0.020 | 0.030

G 5.28 BSC 0.208 BSC
H 219 | 243 | 0.086 | 0.096
J_| 0036 | 0045 | 0014 | 0.018
K | 1199 | 1399 | 0472 | 0551
L 064 | 088 | 0025 | 0.035
4] 130 149 | 0051 | 0.058
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MOTOROLA
EE SEMICONDUCTO R 50mmm
TECHNICAL DATA

Photo Detector | MRD3010
Triac Driver Output

. designed for applications requiring light and infrared LED TRIAC triggering, small

size, and low cost. PHOTO DETECTOR
® Hermetic Package at Economy Prices TRIAC DRIVER OUTPUT
® Popular TO-18 Type Package for Easy Handling and Mounting 250 VOLTS

® High Trigger Sensitivity
HET = 2 mW/em2 Typ

CASE 82-05
METAL
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
Rating Symbol Value Unit
Off-State Output Terminal Voltage VDRM 250 Volts
Peak Repetitive Surge Current ITSm 1 A
(PW = 1 ms, 120 pps)
Total Power Dissipation @ Ta = 25°C Pp 250 mwW
Derate above 25°C 2.27 mW/°C
Operating Ambient Temperature Range TA —55to +85 °C
Storage Temperature Range Tstg —65to +150 °C
Soldering Temperature (10 s) — 260 °C
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) . .
Characteristic Symbol | Min T Typ [ Max | Unit
DETECTOR (I = 0 unless otherwise noted) ‘ ) i
Peak Blocking Current, Either Direction (Rated Vprm. Note 1) IDRM — 10 100 nA
Peak On-State Voltage, Either Direction (ITp = 100 mA Peak) VTm — 25 3 Volts
Critical Rate of Rise of Off-State Voitage, Figure 3, Note 2 dv/dt - 10 — Vips
OPTICAL
Maximum Irradiance Level Required to Latch Output HTH — 2 5 mW/cm?2
(Main Terminal Voltage 3 V, R = 150 Q)
Color Temperature = 2870K
Holding Current, Either Direction Initiating Flux Density = 5 mW/cm?2 Iy - 100 — HA

Notes: 1. Test voltage must be applied within dv/dt rating.
2. This is static dv/dt. See Figure 6 for test circuit. Commutating dv/dt is a function of the load-driving thyristor(s) only.
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MRD3010

TYPICAL CHARACTERISTICS

\\

———————O MAIN TERMINAL

A 4

A

Figure 1.

———————O MAIN TERMINAL

Typical Operating Circuit

+800
TT T T T 711 ] 2 l
| OUTPUT PULSE WIDTH = 80 us +
= H = 5 mWicm2 @ 2870K ) STATIC
E +400 [-f = 60 Hz
£ TA = 25°C 7
& 3
g / S '8
; 0 7 g
= -
5 / 2
Z 3 Vin = 30 VRMS
= —400 TEST CIRCUIT IN FIGURE 6
= 08
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— 800 04
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VTM. ON-STATE VOLTAGE (VOLTS) R(, LOAD RESISTANCE (k€2)
Figure 2. On-State Characteristics Figure 3. dv/dt versus Load Resistance
12 T T 11110
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TA, AMBIENT TEMPERATURE (°C)

Figure 4. dv/dt versus Temperature

PW, PULSE WIDTH (ms)

Figure 5. Maximum Repetitive Surge Current

Note: This device should not be used to drive a load directly. It is intended to be a trigger device only.
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MRD3010

+250 = I n
Vde I RreeT b

| TEST
o— } ! e} 3 RLOAD

\ 9 1. The mercury wetted relay provides a high speed repeated pulse to

| N the D.U.T.

1 T $——0 2. 100x scope probes are used, to allow high speeds and voltages.
PULSE ! CresT 3. The worst-case condition for static dv/dt is established by triggering
INPUT MERCURY the D.U.T. with a normal LED input current, then removing the

WETTED X100 current. The variable RTEST allows the dv/dt to be gradually
t! SCOPE increased until the D.U.T. continues to trigger in response to the
RELAY D.UT. PROBE applied voltage pulse, even after the LED current has been removed.
The dv/dt is then decreased until the D.U.T. stops triggering. TRC is
measured at this point and recorded.
O
Vimax = 250V
APPLIED VOLTAGE
- WAVEFORM
avidt = 063 Vmax _ 158
ovorrs———b— |- ———— —— — — - RC RC
Figure 6. Static dv/dt Test Circuit
R 2
1 390
\ 120V ! 180 R

\ 60 Hz

AN

TRIAC IgT < 16 mA J: c
R = 24k
Cl =01puf
2 TRIAC IgT > 15 mA
R = 12kQ 2
C1 = 02uf . O
Figure 7. Resistive Load Figure 8. Inductive Load
OUTLINE DIMENSIONS
s A —=f
B
- F
L
[ { STVES:
[} I PIN 1. MAIN TERMINAL MILLIMETERS INCHES
4 2. MAIN TERMINAL L om | WN T MAX | MIN T MAX
] 3. SUBSTRATE 531 | 584 | 0209 | 0230
{do not connect] 452 | 4% | 0178 | 019
%/ j 457 | 648 | 0.180 | 025
K 041 | 048 | 0016 | 0019
NOTES: — [ — Toms
1. LEADS WITHIN .13 mm (.005) RADIUS OF TRUE 254 BSC 0.100 BSC
POSITION AT SEATING PLANE, AT H | 099 | 117 | 0039 [ 0046
MATERIAL CONDITION, J | osa | 122 | 008 | o048
2. PIN 3 INTERNALLY CONNECTED TO CASE. K 20| — [os0 | —
L | 335 | 401 | 0132 | 0188
] 45°BSC 45° BSC
CASE 82-05
METAL
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MOTOROLA
E SEMICOND U CT O R  /50mmm
TECHNICAL DATA

Transistor Output MRD3054
... designed for application in industrial inspection, processing and control, counters,
sorters, switching and logic circuits or any design requiring radiation sensitivity, and sta- MRD3056
ble characteristics.
® Hermetic Package at Economy Prices
® Popular TO-18 Type Package for Easy Handling and Mounting PHOTO DETECTORS
® Sensitive Throughout Visible and Near Infrared Spectral Range for Wider Application TRANSISTOR OUTPUT
® Range of Radiation Sensitivities for Design Flexibility NPN SILICON
® External Base for Added Control i 30 VOLTS
® Annular Passivated Structure for Stability and Reliability
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
) Rating ’ Symbol Value Unit
Collector-Emitter Voltage : o VCEO 30 Volts
Emitter-Collector Voltage o ) VECO 5 Volts
Collector-Base Voltage, o VCBO 40 Volts
. Total Power Dissipation (@ Tp, = 25°C Pp 250 mw
Derate above 25°C : _ 2.27 mW/°C
Operating Temperature Range : TA —55to +125 °C CASE 82-05
Storage Temperature Range ' Tstg |—65to +160| °C ' METAL
STATIC ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Collector Dark Current (Voc = 20 V, RL = 1 Megohm, Note 2) Tp = 25°C ICEO —_ —_ 0.1 nA
‘ Tp = 85°C - 5 -
Collector-Base Breakdown Voltage (Ic = 100 nA) ' V(BR)CBO" 40 -_ — Volts
Collector-Emitter Breakdown Voltage (Ic = 100 nA) V(BR)CEO 30 — — Volts
Emitter-Collector Breakdown Voltage (I = 100 nA) V(BR)ECO 5 — — Volts
OPTICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Fig. No. Symbol Min Typ Max Unit
Collector-Light Current 1 IL mA
(Vece = 20V, R = 100 Ohms, Note 1) MRD3050 0.1 —_ -
MRD3051 0.2 - —_
MRD3054 0.5 — —_
MRD3055 1.5 — —_
MRD3056 2 —_ —_
Photo Current Saturated Rise Time (Note 3) 5 tr(sat) — 1 — us
Photo Current Saturated Fall Time (Note 3) 5 tf(sat) — 10 — us
Photo Current Rise Time (Note 4) 5 ty — 2 — us
Photo Current Fall Time (Note 4) 5 tf — 3.5 — us
Wavelength of Maximum Sensitivity — Ag — 0.8 — pm

NOTES: 1. Radiation flux density (H) equal to 5 mW/cm2 emitted from a tungsten source at a color temperature of 2870 K.
: 2. Measured under dark conditions. (H = 0).

3. For saturated 1g time m diation is provided by a pulsed xenon arc lamp with a pulse width of approximately 1
microsecond (see Figure 5).

. For unsaturated switching time measurements, radiation is provided by a pulsed GaAs (gallium-arsenide) light-emitting diode (A = 940 nm) with
a pulse width equal to or greater than 10 microseconds (see Figure 5).

»
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I, COLLECTOR LIGHT CURRENT (mA)
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TYPICAL CHARACTERISTICS
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MRD3050, MRD3051, MRD3054, MRD3055, MRD3056

TYPICAL CIRCUIT APPLICATIONS
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Figure 8. Circuit Diagram of Voltage Regulator for Projection ‘Lamp
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OUTLINE DIMENSIONS

NOTES: MILUMETERS INCHES
1. LEADS WITHIN 13 mm (005) RADIUS OF TRUE DIM [ MIN | MAX | MIN | MAX
POSITION AT SEATING PLANE, AT A | 531 | 584 | 0209 | 023
MATERIAL CONDITION. 8 | 452 [ 4% [otm [ 0195
2. PIN 3 INTERNALLY CONNECTED TO CASE. c | 457 | 648 [ o180 | 025%
041 | 048 | 00t | 0019
- ] - [ous

) 6 | 2siese 0100 BSC
“;';fﬂwmm W | 0w | 117 [ oom [ ook
: 3 | 084 | 12 | oom | o

§' gﬁfscron K Ll — |05} ~
g L a3 | a0l [ o [ o

M | B 45° B5C

CASE 82-05
METAL
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MOTOROLA
EE SEMICONDUCT O R /5
TECHNICAL DATA

Photo Detector MRD5009
Logic Output

. incorporates a Schmitt Trigger which provides hysteresis for noise immunity
and pulse shaping. The detector circuit is optimized for simplicity of operation and

utilizes an open-collector output for application flexibility. PHOTO DETECTOR
® Popular TO-18 Type Package for Easy Handling and Mounting LOGIC OUTPUT
o High Coupling Efficiency

Wide Vcc Range

Ideally Suited for Use With MLED930 Emitter

Usable to 125 kHz

Hermetic Metal Package for Maximum Stability and Reliability

CASE 82-05
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
Rating Symbol Value Unit
Output Voltage Range Vo 0-16 Volts
Supply Voltage Range Vee 0-16 Volts
Output Current lo 50 mA
Device Dissipation Pp 250 mw
Derate above 25°C* 227 mwW/rC
Maximum Operating Temperature TA —-40to +85 °C
Storage Temperature Range Tstg —65to +200 °C
Lead Soldering Temperature (10 seconds maximum) TL 260 °C
Characteristic Symbol Min l Typ Max Unit
DEVICE CHARACTERISTICS (Tp = 25°C)
Operating Voltage Vee 3 - 15 Volts
Supply Current with Output High, Figure 4 Icc(off) —_ 1 5 mA
(If=0,Vcc =5V)
Output Current, High IoH —_ — 100 pA
(IF=0,Vcc = Vo = 15V,RL = 270 Q)
(continued)
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MRD5009

' Characteristic : l Symbol , Min l Typ | ~ Max l Unit j
COUPLED CHARACTERISTICS (TA = 0-70°C) )
LLight Required to Trigger (Tungsten Source, 2870 K) | H(on) l — l 0.50 | — l mW/ecm2 |
The following ch istics are d with an MLED930 emitter at a separation distance of 8 mm (0.315 inches) with the
fenses of the emitter and detector on a common axis within 0.1 mm and parallel within 5 degrees.
Supply Current with Output Low, Figure 5 Iccion) - 1.6 5 mA
UIF = IF(on). Vcc = 5V)
Output Voltage, Low VoL — 0.2 0.4 volts
(RL = 270 Q, Vcc = 5V, If = IF(on))
Threshold Current, ON IF(on) - 10 20 mA
(RL=270Q,Vcc =5V)
Threshold Current, OFF IF(off) 1 75 —_ mA
(RL = 270Q,Vcc =5V)
Hysteresis Ratio, Figure 1 IE(off) - 0.75 —_
(RL =270 Q, VCC =5V) IF(OI’I)
SWITCHING CHARACTERISTICS (Tp = 25°C)
Turn-On Time ton - 1.2 5 us
Fall Time RL=2700, t — 0.1 —
Turn-Off Time Vee =5V toff — 12 5
Rise Time IF = IFon) t — 0.1 —
% 5 OH
=
Y 4
g, IF(of) IFion)
>
v RL = 2700
E 2 2 Vee =5V —
3 . TA = 25°C
£ voo| |
0 0.75 1 2

INCIDENT RADIATION (NORMALIZED)

Figure 1. Transfer Characteristics
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Figure 2. Switching Test Circuit
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MRD5009

TYPICAL CHARACTERISTICS
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MRD5009

O Vcc = 5VOLTS O Vec = 5VOLTS
! M0 1
_— O OUTPUT —_— O OUTPUT
2 2
MLED930 = MRD5009 MLED930 = MRD5009
Figure 9. Test Circuit for Threshold Current Figure 10. Test Circuit for Output Voitage versus Load
Measurements Current Measurements
1
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, .
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Figure 11. Test Circuit for Supply Current versus
Supply Voltage Measurements
o A —ai
B NOTES:
1. LEADS WITHIN .13 mm (.005) RADIUS OF TRUE
7 '[,‘_:! { F POSITION AT SEATING PLANE, AT MAXIMUM
T MATERIAL CONDITION.
I ¢ 2. PIN 3 INTERNALLY CONNECTED TO CASE.
f
o/ ' STYLE 4:
PLANE 3 MILLMETERS
K o QUTAUT oo i LT |
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MOTOROLA
E SEMICOND U C T O R /5
TECHNICAL DATA

- - -
Fiber Optics — FLCS Family MFOD71
Photo Detector
Diode Output
" " . . . . FAMI
... designed for low cost, short distance Fiber Optic Systems using 1000 micron core FFI‘é%?i OPTI(IE;
plastic fiber. o . i PHOTO DETECTOR
Typical applications include: high isolation interconnects, disposable medical electron- DIODE OUTPUT
ics, consumer products, and microprocessor controlled systems such as coin operated
machines, copy machines, electronic games, industrial clothes dryers, etc.
® Fast PIN Photodiode: Response Time <5 ns
® |deally Matched to MFOE76 Emitter for Plastic Fiber Systems
® Annular Passivated Structure for Stability and Reliability
e FLCS Package ,\‘;K
— Includes Connector o
— Simple Fiber Termination and Connection (Figure 4)
— Easy Board Mounting ke
— Molded Lens for Efficient Coupling l L
— Mates with 1000 Micron Core Plastic Fiber (Eska SH4001) ! &
~o
CASE 363B-01
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Reverse Voltage MFOD71 VR 100 Volts
Total Power Dissipation @ Tp = 25°C Pp 150 mwW
Derate above 25°C 2 mwW/°C
Operating and Storage Junction Temperature Range TJ: Tstg -40 to +100 °C
ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)
: Characteristic ) Symbol Min Typ Max Unit
Dark Current (VR = 20V, R = 1 MQ) Tp = 25°C D — | o006 10 nA
. TA = 85°C - 10 —
Reverse Breakdown Voltage (IR = 10 pA) V(BR)R 50 100 - Volts
Forward Voltage (If = 50 mA) VE - — 1.1 . Volts
Series Resistance (g = 50 mA) ) Rs — 8 —_ Ohms
Total Capacitance (VR = 20 V, f = 1 MHz) ' cr - 3 — pF
OPTICAL CHARACTERISTICS (Tp = 25°C)
Responsivity (VR = 5 V, Figure 2) R 0.15 0.2 — HAEW
Response Time (VR = 5V, R = 50 ) Yresp) | — 5 — ns




MFOD71

TYPICAL COUPLED CHARACTERISTICS

100
90
va
80 //
R // —_—
& 60
5 . / \
w
g, / \
w 4
E /
< 3 a
£ g5 /J N
10
A N
0 N
200 400 600 800 1000 1200
A, WAVELENGTH (nm)
Figure 1. Relative Spectral Response
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Figure 2. Responsivity Test Configuration Figure 3. Detector Current versus Fiber Length
The system length achieved with a MFOE76 emitter and current (Ig) and the responsivity of the detector chosen.
various detectors, using 1000 micron core plastic fiber Each detector will perform with the MFOE76 up to the
(Eska SH4001 or equivalent), depends on the LED forward distances shown below.
T T ]
MFOD71 7 I I ! I
€ [ MFOD72
g WFgo7 A
g [ MFOD75 A
£ 1 1
= MFOD71 4
&
§ ;é MFOD72 / A
£ =P/
S FOD757//,
z f A MFOD71 PIN DIODE
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u / MFOD73 DARLINGTON
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’/42] MFODI75
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|, FIBER LENGTH (METERS)
Figure 4. MFOE76 Working Distances



MFOD71

CROSS SECTION OF FLCS PACKAGE TERMINATION INSTRUCTIONS

1. Cut cable squarely with sharp blade or hot knife.

2. Strip jacket back with 18 gauge wire stripper to expose
CLADDING 0.10-0.18" of bare fiber core.
(JACKET)

Avoid nicking the fiber core.

3. Insert terminated fiber through locking nut and into
the connector until the core tip seats against the
molded lens inside the device package.

Screw connector locking nut down to a snug fit, locking
the fiber in place.

MOUNTING

HOLE\
1
/ Moulmmg

Hole
I
T

\CLADDING

Figure 5. FO Cable Termination and Assembly

INPUT SIGNAL CONDITIONING
The following circuits are suggested to provide the desired forward current through the emitter.

+5V
MFOE6
~
N
RL
I R ;
M 39k F L m MFOET6
N IN3904 10mA | 300 N
50 mA 56 ~
100 mA 27 N
NONINVERTING ‘ INVERTING

Figure 6. TTL Transmitters
OUTPUT SIGNAL CONDITIONING
The following circuit is suggested to take the MFOD71 detector output and condition it to drive TTL with an acceptable

bit error rate.

+5V

Q:'ii ‘é 43k

MFOD71

TTL
OUTPUT
v SENSITIVITY N,
ADJUST :
AAA Q1,Q1 2N4401
20 k U1 MC3302 (V)

1 MHz PIN RECEIVER

Figure 7. TTL Receiver
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MFOD71

OUTLINE DIMENSIONS

B R MILUMETERS INCHES
-l NOTES: oM [ MN_| MAX | MN | MAX
1. Y AND Z ARE DATUM DIMENSIONS AND TI A | A 1930 | 2133 | 0760 | 0840
+ " DATUM SURFACE B | o1 | 93 | 030 | 030
} S 4 ' ¢ | 76| 812 | 030 | om0
L s = 2. POSITIONAL TOLERANCE FOR D @ (2 PL: T e T e Tom T
e e 0500 @TY@[Z 8] E | 241 | 266 | 00 | 0105
il S 3. POSITIONAL TOLERANCE FOR F DIMENSION F | 043 | o0s8 | oov | 00

vl ‘5 D B[TY@ 2@ 6 | amBsC 0.1008SC
28 L oL H | 03] 045 | o013 | oo

Ftellp- f 4. POSITIONAL TOLERANCE FOR H DIMENSION 3 TR OROESC
j (2P: K | 991 | 1a | 03% [ 04%0
[#[025 000 @[TV [2 @] L | 114 [ 165 | 0045 | 0065

5. POSITIONAL TOLERANCE FOR Q 0: 2.54 BSC 0.100 BSC
¢ 05000@ [T[YO][Z®)] 305 ] 330 | 0120 | 0130
6. POSITIONAL TOLERANCE FOR 8 762 | 812 | 0300 | 0320

6025 (0010) ® 508 8SC 0200 8SC
7. DIMENSIONING AND TOLERANCING PER ANSI U | 086 [ 091 | 0026 | 003%
YI45M, 1982 v | 685 ] 211 | 0w [ om0

CONTROLLING DIMENSION: INCH. W | 50885 0200 BSC
. X | fow | 1% | o | 045

PIN 1, CATHODE CASE 363B-01
2. ANODE PLASTIC
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MOTOROLA
m SEMICONDUCTOR —

TECHNICAL DATA
- . - -
Fiber Optlcs — FLCS Family MFOD72
Photo Detector
Transistor Output
.. designed for low cost, short distance Fiber Optic Systems using 1000 micron core ;lé%igx:é;
plastic fiber. PHOTO DETECTOR
Typical applications include: high isolation interconnects, disposable medical electron- TRANSISTOR OUTPUT
ics, consumer products, and microprocessor controlled systems such as coin operated
machines, copy machines, electronic games, industrial clothes dryers, etc.
® Standard Phototransistor Output
® I|deally Matched to MFOE76 Emitter for Plastic Fiber Systems
® Annular Passivated Structure for Stability and Reliability \&
® FLCS Package
— Includes Connector /u\:‘n\
— Simple Fiber Termination and Connection (Figure 4)
— Easy Board Mounting be
— Molded Lens for Efficient Coupling '@\
— Mates with 1000 Micron Core Plastic Fiber (Eska SH4001) v &
>
CASE 363B-01
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 30 Volts
Total Power Dissipation @ Tp = 25°C Pp 150 mwW
Derate above 25°C 2 mW/°C
Operating and Storage Junction Temperature Range T4, Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Collector Dark Current (Vcg = 10 V) Ip — — 100 nA
Collector-Emitter Breakdown Voltage (Ic = 10 mA) V(BR)CEO 30 - - Volts
OPTICAL CHARACTERISTICS
Responsivity (Vcc = 5V, Figure 2) R 80 125 - MAIUW
Saturation Voltage (A = 850 nm, Vg = 5V) VCE(sat) — 0.25 0.4 Volts
“(Pin = 10 uW, Ic = 1 mA)
Turn-On Time RL = 24 kQ, Pin = 10 uW, ton — 10 — us
Turn-Off Time A = 850nm, Vce =5V toff — 60 — us
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MFOD72

TYPICAL COUPLED CHARACTERISTICS
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Figure 1. Relative Spectral Response
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Figure 2. Responsivity Test Configuration Figure 3. Detector Current versus Fiber Length
The system length achieved with 8 MFOE76 emitter and current (Ig) and the responsivity of the detector chosen.
various detectors, using 1000 micron core plastic fiber Each detector will perform with the MFOE76 up to the
(Eska SH4001 or equivalent), depends on the LED forward distances shown below.
1 T |
MFOD71 71 l l l [
£ MFODT2 / / 4|
8 f Mrdo73 7 7 A
z MFOD75 /A
L - I 1
=
g MFOD71 7
g E m;ggz / / / I v
5 ® 3 // 7, 7 ﬂ
E MFOD75///,
E | MFQD71 PIN DIODE
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s 7 MFOD73 DARLINGTON
E jMEo072 MFOD75 LOGIC
=} MFOD73
7/} MFOD75
0 20 40 60 80 100 20 140 160 180 200 220

|, FIBER LENGTH (METERS)
Figure 4. MFOE76 Working Distances
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MFOD72

CROSS SECTION OF FLCS PACKAGE TERMINATION INSTRUCTIONS

-

1. Cut cable squarely with sharp blade or hot knife.

2. Strip jacket back with 18 gauge wire stripper to expose
CLADDING  0.10-0.18" of bare fiber core.

VACKED  Avoid nicking the fiber core.
MOUNTING 3. Insert terminated fiber through locking nut and into
HOLE the connector until the core tip seats against the
) molded lens inside the device package.
! Screw connector locking nut down to a snug fit, locking
Mounting . .
Hole the fiber in place.
| .
I
Figure 5. FO Cable Termination and A bly
INPUT SIGNAL CONDITIONING

The following circuits are suggested to provide the desired forward current through the emitter.

MFOE76
~
N
RL
1 R -
S L MFOE76
3904 10mA | 300 ~
50 mA 56
100 mA 27 N
NONINVERTING INVERTING

Figure 6. TTL Transmitters

OUTPUT SIGNAL CONDITIONING

The following circuit is suggested to take the MFOD72 detector output and condition it to drive TTL with an acceptable
bit error rate. ’ : ' :

m
OUTPUT
SN74LS132 (Va)

Figure 7. 5 kHz Transistor Receiver



MFOD72

OUTLINE DIMENSIONS

R
il
1 YANDZAMDATUMMNS‘ONSAM)TISA
DATUM SURFACE.

2. POSITIONAL TOLERANCE FORD @ (2 PL:
l}ln][(]

3. POSITIONAL TOLERANCE FOR F DIMENSION

2PU:
[#o%000 @[TYS 7@
4. POSITIONAL TOLERANCE FOR H DIMENSION

{2PL):
ulmm
5. POSITIONAL TOLERANCE FOR
ﬂ].nﬂm
6. POSITIONAL

v
Fidils 7. DIMENSIONING AND TOLERANCING PER ANS) ru
T N YUSM, 1982 v 68 [ 701 [0z [ om0
g . CONTROLLING DIMENSION: INCH. W [ 506 0200 B5C

B0TTOM X 1087 11.55 0.428 0.455
j - STYLE:

Q PIN 1. CATHODE CASE 363B-01
le—v 2. ANODE PLASTIC
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MOTOROLA
EE SEMICONDUCTO R /550
TECHNICAL DATA

- - -
Fiber Optics — FLCS Family MFOD73
Photo Detector
Darlington Output
. designed for low cost, short distance Fiber Optic Systems using 1000 micron core ;IBCE%FCI;PMT::-:;
plasti fber. PHOTO DETECTOR
Typical applications include: high isolation mterconnects, disposable medical electron- DARLINGTON OUTPUT
ics, consumer products, and microprocessor controlled systems such as coin operated
machines, copy machines, electronic games, industrial clothes dryers, etc.
® High Sensitivity Photodarlington Output
® l|deally Matched to MFOE76 Emitter for Plastic Fiber Systems
® Annular Passivated Structure for Stability and Reliability '
® FLCS Package : <
" — Includes Connector oa0
— Simple Fiber Termination and Connection (Figure 4)
— Easy Board Mounting T
— Molded Lens for Efficient Coupling @
— Mates with 1000 Micron Core Plastic Fiber (Eska SH4001) i > X
o
CASE 363B-01
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 60 Volts
Total Power Dissipation @ Ta = 25°C Pp 150 mwW
Derate above 25°C 2 mW/°C
Operating and Storage Junction Temperature Range TJ: Tstg -40 to +100 °C
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Collector Dark Current (Vcg = 10 V) Ip — — 100 nA
Collector-Emitter Breakdown Voltage (Ic = 10 mA) V(BR)CEO 60 — —_ Volts
OPTICAL CHARACTERISTICS
Responsivity (Vcc = 5V, Figure 2) R 1,000 1,500 — HA/uW
Saturation Voltage (A = 850 nm, Vg = 5 V) VCE(sat) — 0.75 1 Volts
(Pin = 1uW, Ic = 2mA)
Turn-On Time RL = 100 Q, Pjp = 1 uW, ton — 125 - us
Turn-Off Time = 850 nm, Vec = 5V toff —_ 150 - us
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MFOD73

TYPICAL COUPLED CHARACTERISTICS
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Figure 1. Relative Spectral Response
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Figure 2. Responsivity Test Configuration

The system length achieved with a MFOE76 emitter and
various detectors, using 1000 micron core plastic fiber
(Eska SH4001 or equivalent), depends on the LED forward

Figure 3. Detector Current versus Fiber Length

current (IF) and the responsivity of the detector chosen.
Each detector will perform with the MFOE76 up to the
distances shown below.

i -
MFOD71/,/ " 77

T ]

MFQD72/ /. " RIS ;

100 mA

MFOD73) -/ - it L

MFOD75/ ./ "

Twroonz, 7 ]

MFOD72,/7", .,

50 mA

MFQD73." 7.+ '/

MFQD75’

] w0071

MFOD72
' MFOD73~

] MFOD[75

I, LED INPUT CURRENT (mA)

10 mA

MFOD71 PIN DIODE
MFOD72 TRANSISTOR
MFOD73 DARLINGTON
MFOD75 LOGIC

4 20 40 60 80 100

20 140 160 180 200 220

|, FIBER LENGTH (METERS)
Figure 4. MFOE76 Working Distances



MFOD73

CROSS SECTION OF FLCS PACKAGE TERMINATION INSTRUCTIONS

1. Cut cable squarely with sharp blade or hot knife.
2. Strip jacket back with 18 gauge wire stripper to expose
0.10-0.18" of bare fiber core.
Avoid nicking the fiber core.
MOUNTING 3. Insert terminated fiber through locking nut and into
HOLE 72! A~ 7 the connector until the core tip seats against the
. L CLADDING molded lens inside the device package.

" I - Screw connector locking nut down to a snug fit, locking
oo the fiber in place.

Hole
|
T

Figure 5. FO Cable Termination and Assembly

INPUT SIGNAL CONDITIONING

The following circuits are suggested to provide the desired forward current through the emitter.

+5V
MFOE76 +5V
\
N
Ry
I R
m 39k F L MFOE76
N 3904 0mA | 300
50 mA 56 ~
100 mA 27 N
NONINVERTING INVERTING

Figure 6. TTL Transmitters

OUTPUT SIGNAL CONDITIONING

The following circuit is suggested to take the FLCS detector output and condition it to drive TTL with an acceptable
bit error rate.

+5V

h MFODTZ S 10k
< T
ouTPUT
J— SN7ALS132 (1)

Figure 7. 1 kHz Darlington Receiver
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MFOD73

OUTLINE DIMENSIONS

NOTES:
1. YAND Z ARE DATUM DIMENSIONS AND T IS A
¢ DATUM SURFACE.

. 2. POSITIONAL TOLERANCE FOR D @ (2 PL):

nerenCE || Lt [#¢ 05000 @[T VS [2@]
: 3. POSITIONAL TOLERANCE FOR F DIMENSION

PL:
#5000 @[T[YB 2@

En—” 4. POSITIONAL TOLERANCE FOR H DIMENSION
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MOTOROLA
m SEMICONDUCTOR —
TECHNICAL DATA

Fiber Optics — FLCS Famlly MFOD75
Logic Output
. designed for low cost, short distance (<60 m) fiber optics systems using 1000 micron ::éi%?#:évs
(1 mm) plastic core fiber. . o PHOTO DETECTOR
Typical applications include mainframe-to-terminal interconnects, consumer prod-
; X - s " LOGIC OUTPUT
ucts, industrial controls and other systems requiring low cost transmission of digital
information.
® |deally Matched to MFOE76 Emitter For Plastic Fiber Systems
® Connector Included
® Simple Fiber Termination and Connection (Figure 12)
® Easy Board Mounting
e Molded Lens for Efficient Coupling T,
e Designed for 1000 Micron Core Plastic Fiber, Such As: | ~
Eska SH4001 '
CASE 363C-01
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Supply Voltage Range Vee 3-16 Volts
Output Current lo 50 mA
Power Dissipation* Pp 150 mw
Derate above 25°C APp 2 mW/°C
Operating and Junction Temperature Range TA Ty -40to +85 °C
Storage Temperature Range Tstg —40 to +100 °C
Soldering Temperature (5 seconds) — 260 °C
DEVICE CHARACTERISTICS (Tp = 25°C)
Characteristic Symbol Min Typ Max Unit
Supply Current with Output High (If = 0, Vgc = 5 V) Icc(off) — 1.3 5 mA
Output Current with Output High (I = 0, Vcc = 15V, RL = 270 Q) IoH — — 100 nA
Supply Current with Output Low (I = IF(on). VcC = 5 V) Icc(on) — 3 5 mA
Output Voltage, Low (IF = If(on). Vcc = 5V, RL = 270 Q) VoL — 0.14 0.4 Volts
Light Required to Trigger (Vcc = 5V, R = 270 Q, A = 850 nm) Hon) — 6 10 uw
Hysteresis Ratio (Vcc = 5V, RL = 270 Q) Hon) — 0.75 — —
Hoff)
Turn-On Time ton —_ 04 2 us
Fall Time Vec =5V, R =270 Q, t — 20 — ns
H = 20 uW, Figure 2,
Turn-Off Time @ 850 nm toff — 0.8 2 us
Rise Time tr — 40 — ns

*Measured with device soldered into typical printed circuit board.
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MFOD75
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R 1 METER L |
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Figure 1. Switching Test Circuit
TYPICAL CHARACTERISTICS
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Figure 2. Transfer Characteristics Figure 3. Output Voltage, Low versus Load Current
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Figure 4. Supply Current versus Supply Voltage —
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Figure 5. Supply Current versus Supply Voltage —
Output High
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MFOD75

TYPICAL CHARACTERISTICS
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Figure 6. Threshold Irradiance versus Supply Voltage
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Figure 8. Pulse Response Time versus Supply Volitage
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Figure 7. Output Voltage versus Ambient Temperature

TIME (ns)

-2 5882838 E88

4 10
Ve, SUPPLY VOLTAGE (VOLTS)

12 14 16

Figure 9. Total Switching Time versus Supply Voltage

Typical Coupled Characteristics Using MFOE71 and 1 Meter 1000 um Plastic Cable
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Figure 10. Threshold Current versus Temperature

2
20

o

d, DISTANCE (METERS)
=

o

0 25 50 75

I, INPUT CURRENT (mA)

Figure 11. Working Distance versus Input Current

5-16



MFOD75

Cross Section of FLCS Package Termination Instructions
1. Cut cable squarely with sharp blade or hot knife.

2. Strip jacket back with 18 gauge wire stripper to
expose 0.10-0.18" of bare fiber core.
Avoid nicking the fiber core.

3. Insert terminated fiber through locking nut and into
the connector until the core tip seats against the
molded lens inside the device package.

Screw connector locking nut down to a snug fit,
locking the fiber in place.

7 MOUNTING
HOLE
A ]
T
Figure 12. FO Cable Termination and Assembly
OUTLINE DIMENSIONS
B— [~—R—] NOTES: INCHES
1. Y AND Z ARE DATUM DIMENSIONS ANDTISA | DIM MN_| MAX
T DATUM SURFACE. 0760 | 0840
¢ 2 POSITIONAL TOLERANCE FORD @ (2 PL): 0360_| 0370
5 4 $ 0550010® [T YO [Z®] 0300 | 0320
'-}_ et T E l 3. POSITIONAL TOLERANCE FOR F DIMENSION 0061_| 0064
RS 7 maee T ? (3PL): 0095 | 0.105
v z K L 0B @ [TYO[Z® 0017 | 003
—— 4. POSITIONAL TOLERANCE FOR H DIMENSION G 0100 BSC
FEL_ f DB —~ u @PL: H o % | o013 [ o0
o $10.25(0010) @ [T[Y® [2 D] 1628SC 0.300 BSC
W [ d—= = N - 991 | 1143 | 03% | 040
5. POSITIONAL TOLERANCE FOR Q 9:
e X —— 104 [ 165 | 0045 | 0065
$6 0B000@ [T[YD][Z®
| 5. POSITIONAL TOLERANCE FOR B ' e
v 025 0010) ®[ 1] 16 | 812 [ 03m0 | oz
g 7. DIMENSIONING AND TOLERANCING PER ANSI 5.08B5C 0.200 BSC
A hags ! YI45M, 1982, 086 | 091 | 0026 | 00%
Lt N 8. CONTROLLING DIMENSION: INCH. v | 685 | 211 | 0270 | 0280
Go W | sa@sc 020085
B e STYLE 1: X_| 1087 | 1155 | 0428 | 0455_|
PIN 1. OUTPUT
Q 2. GROUND
i 3. Vee
CASE 363C-01
PLASTIC




MOTOROLA
m SEMICONDUCTOR —
TECHNICAL DATA

Fiber Optics | | MFOD200
Photo Detector
Transistor Output

... designed for infrared radiation detection in medium length, medium frequency Fiber HE;':EE; Ig;#g“
Optics Systems.

N N . . Lo . . PHOTO DETECTOR
Typical applications include: medical electronics, industrial controls, security systems,

R TRANSISTOR OUTPUT
M6800 Microprocessor Systems, etc.
® Spectral Response Matched to MFOE200
® Hermetic Metal Package for Stability and Reliability
® High Sensitivity for Medium Length Fiber Optics Control Systems
® Compatible with AMP Mounting Bushing #227015

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) )
Rating Symbol Value Unit

Collector-Emitter Voltage VCEO 40 Volts
Emitter-Base Voltage VEBO 10 Volts
Collector-Base Voltage VeBo 70 Volts
Light Current . I 250 mA
Total Device Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C . 2.27 mW/°C.
Operating Temperature Range TA —55t0 +125| °C CA':S:::’E'
Storage Temperature Range Tstg —65to +150 °C
STATIC ELECTRICAL CHARACTERISTICS (Tp = 25°C) )
Characteristic Symbol Min Typ Max Unit
Collector Dark Current (Vcg = 20V, H=0) Ta = 25°C IcCEO — — 25 nA
TaA = 100°C : — 4 — pA
Collector-Base Breakdown Voltage (Ic = 100 pA) V(BR)CBO 50 —_ —_ Volts
Collector-Emitter Breakdown Voltage (Ic = 100 pA) V(BR)CEO 30 — — Volts
Emitter-Collector Breakdown Voltage (I = 100 uA) V(BR)ECO 7 — - Volts
OPTICAL CHARACTERISTICS (Ta = 25°C)
Responsivity (Figure 2) ) R 14.5 18 — LA/UW
Photo Current Rise Time, Note 1 (R = 100 ohms) ty — 25 — us
Photo Current Fall Time, Note 1 (R = 100 ohms) tf — 4 — us
Note 1. For timi ion is provided by pulsed GaAs (gallium-arsenide) light-emitting diode (A = 940 nm) with a

pulse width aqual to or greater than 10 mlcroseconds, c = 1 mA peak.



RELATIVE RESPONSE (%)

MFOD200

TYPICAL CHARACTERISTICS

100 10 ===
/ Ta = 25°C J
80 _ MFOE200 |
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o / \ g
/ S IF = 100mA
=
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Figure 1. Constant Energy Spectral Response

versus Fiber Length*
*0.045" Dia. Fiber Bundle, N.A. = 0.67,

Attenuation at 940 nm = 0.6 dB/m

3
—_ .
OPTICAL FIBER +20V
L L
N\ DUT.

MFOE200 CONNECTOR

Figure 3. Responsivity Test Configuration

Figure 2. Coupled System Performance

OUTLINE DIMENSIONS

f— A—{
B
[
L= ¥ NOTES: MILLIMETERS INCHES
¥ ¢ 1. LEADS WITHIN .13 mm (.005) RADIUS OF TRUE oM [ MN | MAX | WAX
i POSITION AT SEATING PLANE, AT MAXIMUM A | s3] 584 [ 028 | 0230
MATERIAL CONDITION. B 452 495 [ 0178 | 0195
| 1 2. PIN 3 INTERNALLY CONNECTED TO CASE. c 457 | 648 | 0180 | 0255 |
K 041 048 | 0016 | 0019
- 114 - 0.045
l 254 BSC 0.100 BSC
e H 098 117 | 0039 | 0046
STYLE 1 J 084 122 | 0033 | 0048
PIN 1. EMITTER K 120 - 0500 —
2. BASE L 335 401 | 0132 | 0158
3. COLLECTOR M 45° BSC 45°BSC

CASE 82-05
METAL
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MOTOROLA
EE SEMICONDUCTOR /5
TECHNICAL DATA

Fiber Optics | MFOD300
Photo Detector
Darlington Output

... designed for infrared radiation detection in long length, low frequency Fiber Optics HE:‘"BAEEJI 3:£gglv
Systems. PHOTO DETECTOR
y S i . i , ical el ics,
Typical applications include: industrial controls, security systems, medical electronics DARLINGTON OUTPUT

M6800 Microprocessor Systems, etc.

® Spectral Response Matched to MFOE200

o Hermetic Metal Package for Stability and Reliability

o Very High Sensitivity for Long Length Fiber Optics Control Systems
® Compatible with AMP Mounting Bushing #227015

MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 40 Volts
Emitter-Base Voltage VEBO 10 Volts
Collector-Base Voltage VeBo 70 Volts
Light Current IL 250 mA
Total Device Dissipation @ Ta = 25°C Pp 250 mW
Derate above 25°C 2.27 mwW/°C
Operating Temperature Range Ta -55t0 +125 °C CA::::':OS
Storage Temperature Range Tstg —65 to +150 °C
STATIC ELECTRICAL CHARACTERISTICS (Ta = 25°C)
Characteristic Symbol Min Typ Max Unit
“Collector Dark Current (Vg = 10V, H =~ 0) ICEO — 10 100 nA
Collector-Base Breakdown Voltage (Ic = 100 pA) V(BR)CBO 50 - — Volts
Collector-Emitter Breakdown Voltage (Ic = 10 mA) V(BR)CEO 40 —_ — Volts
Emitter-Base Breakdown Voltage (Ig = 100 nA) V(BR)EBO 10 — -_ Volts
OPTICAL CHARACTERISTICS (Tp = 25°C)
Responsivity (Figure 2) R 400 | 500 — AW
Photo Current Rise Time (Note 1) tr —_ 40 — us
(RL = 100 ohms)
Photo Current Fall Time (Note 1) tf — 60 — us
(RL = 100 ohms)
Note 1. For d time di ided by pulsed GaAs (gallium-arsenide) light-emitting diode (A = 940 nm) with a

p ion is
pulse width equal to or greater than 500 microseconds, I¢ = 1 mA peak.
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RELATIVE RESPONSE (%)

MFOD300

100 10
e 3 TA = 25°C
/ N AN MFOE200 SOURCE ]
80 z N
/ \ g <
" / \ g 1 =
/ \ £ ==
.
=z N
40 / \ — N \\\
) g o4 h IF = 100 mA
F = =
4 \ = ==
20 T ~
= L
IF = S0mASN S
1 S\,
0 001 T AN
04 05 06 07 08 03 1 11 12 0 5 10 15 22 2 0 3% 40 & %
A, WAVELENGTH (1um) FIBER LENGTH (m)

Figure 1. Constant Energy Spectral Response

Figure 2. Coupled System Performance
versus Fiber Length

*0.045" Dia. Fiber Bundle, N.A. = 0.67,
Attenuation at 940 nm = 0.6 dB/m

IF

— OPTICAL FIBER
L / L +5V
™ M

3 N\

MFOE200 CONNECTOR
Figure 3. Responsivity Test Configuration
OUTLINE DIMENSIONS
e A—ei
B NOTES:
- F 1. LEADS WITHIN .13 mm (.005) RADIUS OF TRUE
L il { POSITION AT SEATING PLANE, AT MAXIMUM
T MATERIAL CONDITION. .
I ¢ 2. PIN 3 INTERNALLY CONNECTED TO CASE.
§
' MILUMETERS INCHES
PLANE STYLE 1:
3 | MILUMETERS | _INCHES __ |
PIN 1. EMITTER DM [ MN [ MAX [ MN [ MAX
l 2.BASE 531 | 584 | 0209 | 0230
3. COLLECTOR 452 | 4% [ 01 | 01%
450 | 648 | 0180 | 0255
041 | 048 | 0016 | 0019
- 4 — | oo
254 BSC 0100 BSC
099 | 117 | 0039 [ 0046
084 | 122 | 003 [ 0
K |20 [ — [os0 | —
L | 3% [ a0 [ 01w | 0188
] 45°BSC 46°BSC
CASE 82-05
METAL

5-21




MOTOROLA
m SEMICONDUCTOR —
TECHNICAL DATA

Fiber Optics — High Performance Family MFOD1100

Photo Detector
Diode Output

. . L L ) . . HERMETIC FAMILY
.. designed for infrared radiation detection in high frequency Fiber Optics Systems. It is FIBER OPTICS
packaged in Motorola’s hermetic TO-206AC (TO-52) case, and it fits directly into standard PHOTO DETECTOR
fiber optics connectors. The metal connectors provide excellent RFI immunity. Major DIODE OUTPUT

applications are: CATV, video systems, M68000 microprocessor systems, industrial con-
trols, computer and peripheral equipment, etc.

® Fast Response — 1 ns Max @ 5 Volts

® Analog Bandwidth (—3 dB) Greater Than 250 MHz

® Performance Matched to Motorola Fiber Optics Emitters

® TO-206AC (TO-52) Package — Small, Rugged, and Hermetic

® Compatible with AMP #228756-1, Amphenol #905-138-5001 and Radiall #F086600380
Receptacles Using Motorola Plastic Alignment Bushing MFOAO6 (Included)

MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

Rating Symbol Value Unit
Reverse Voltage VR 50 Volts
Total Device Dissipation @ Tp = 25°C Pp 50 mwW
Derate above 25°C 0.5 mW/°C
Operating Temperature Range TA -55to0 +125| °C CASI: Ez'l.'ll‘\’I‘.\-m
Storage Temperature Range Tstg —65to +150 °C
ELECTRICAL CHARACTERISTICS (Tp = 25°C)
Characteristic Symbol Min Typ Max Unit
Dark Current Ip —_ — 1 nA
(VR =5V,RL = 1M, H =0, Figure 2)
Reverse Breakdown Voltage V(BR)R 50 - — Volts
(IR = 10 pA)
Forward Voltage VF - 2 25 Volts
(IF = 50 mA)
Total Capacitance Ccr — - 25 pF
(VR =5V,f=1MHz)
Noise Equivalent Power NEP — 50 —_ fW/V/Hz
OPTICAL CHARACTERISTICS (Tp = 25°C)
Responsivity @ 850 nm R 0.3 0.35 — RA/UW
(VR = 5V, P = 10 uW, Figure 3, 5)
Response Time @ 850 nm tr, tf —_— 1.2 3 ns
(VR = 20 V)
Effective Input Port Diameter (Figure 4) — — 300 — Microns
0.012 Inches
10 dB (90%) Numerical Aperture of Input Port (Figure 4) NA — 0.4 — —
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MFOD1100

NOTES:
1. PIN 2 INTERNALLY CONNECTED TO CASE.
2. LEAD POSITIONAL TOLERANCE AT SEATING PLANE.

¥ 0360014 ®TIAB[H®
3. DIMENSIONS A AND H ARE DATUMS AND T IS A
DATUM PLANE.

STYLE 1:
PIN 1. ANODE
2. CATHODE
3. CASE

CASE 210A-01
METAL

MILUMETERS | INCHES
DIM [ MIN | MAX | MIN | MAX
A_| 531 | 584 | 0209 | 0230
465 | 470 | 0183 | 0185
312 | 328 | 0123 | 0129
041 | 048 | 0016 | 0019
254 BSC 0.100 BSC
H | 099 | 117 | 0039 | 004 |
J | o084 | 120 | 0033 | 0048
K [ 120 [ — [ os00 | —
M 45°BSC 45°BSC

TYPICAL CHARACTERISTICS
100 100
» 7
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g 50 S
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= / S A
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0 / \ —Z
0 d \ 0.01 Z
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A, WAVELENGTH (um) Ta, TEMPERATURE (°C)
Figure 1. Relative Spectral Response Figure 2. Dark Current versus Temperature
¥ A
IF PO“I /x
-— OPTICAL FIBER"
BER VR Al 03
J L RL
| e ———
m—a [}
MroEt200  CONNECTOR DuT. =
SERIES
=< ’J
Figure 3. Responsivity Test Configuration Figure 4. Package Cross Section
OUTLINE DIMENSIONS
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MOTOROLA
EE SEMICONDUCT O/ /500
TECHNICAL DATA

Fiber Optics — High Performance Family MFOD2404

Photo Detector
Preamplifier Output

.. designed as a monolithic integrated circuit containing both detector and preamplifier HE:!:EEJlg;nA‘I;IISILY
for use in medium bandwidth, medium distance systems. It is packaged in Motorola’s PHOTO DETECTOR
hermetic TO-206AC (TO-52) case, and fits directly into standard fiber optics connectors PREAMPLIFIER OUTPUT

which also provide excellent RFl immunity. The output of the device is low impedance to
provide even less sensitivity to stray interference. The MFOD2404 has a 300 um (12 mil)
optical spot with a high numerical aperture.

® Usable for Data Systems Up to 10 Megabaud

o Dynamic Range Greater than 100:1

® Compatible with AMP #228756-1, Amphenol #905-138-5001 Receptacles Using
Motorola Alignment Bushing MFOAO6 (Included)

® Performance Matched to Motorola Fiber Optics Emitter

® TO-206AC (TO-52) Package — Small, Rugged and Hermetic

® 300 um (12 mil) Diameter Optical Spot

CASE 210D-01
METAL
MAXIMUM RATINGS )
Rating Symbol Value Unit
Supply Voltage Vce 75 Volts
Operating Temperature Range TA —-55to +125 °C
Storage Temperature Range Tsté —65to +150 °C
ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta = 25°C)
Characteristic Symbol | Conditions Min Typ Max Units
Power Supply Current Icc Circuit A 3 35 5 mA
Quiescent dc Output Voltage (Noninverting Output) Vq Circuit A 0.5 0.6 0.7 Volts
Quiescent dc Output Voltage (Inverting Output) Vq Circuit A 27 3 33 Volts
RMS Noise Output . VNO Circuit A — 0.4 1 mV
OPTICAL CHARACTERISTICS
Responsivity (Ve = 5V, P = 2 uW) A = 940 nm R Circuit B 20 30 50 mV/uW
(Note 1) A = 850 nm 23 35 58
Sensitivity (10 Mb/s NRZ, BER = 10-9) S 0.1 - — W
Pulse Response ) tr, tf Circuit B — 35 50 ns
Numerical Aperture of Input Port (300 um [12 mil] diameter spot) NA — 0.5 — —
Signal-to-Noise Ratio @ Pjp = 1 uW peak (Note 2) S/IN — 35 — dB
Maximum Input Power for Negligible Distortion . - — 30 »W
in Output Pulse (Vcc = 5V, Note 2)
'RECOMMENDED OPERATING CONDITIONS
Supply Voltage Vee 4 5 6 Volts
Resistive Load (Either Output) Rp 200 - — Ohms
Capacitive Load (Either Output) CL — — 100 pF
Input Wavelength A — 850 —_ nm

Notes: 1. As measured on either output (single-ended). 2. Power launched into SMA type device receptacle.
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MFOD2404
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Figure 1. Equivalent Schematic Figure 2. Typical Performance versus Temperature
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MOTOROLA '
mE SEMICONDUCTO R 1550000000000
TECHNICAL DATA

Fiber Optics — High Performance Family MFOD2405
Photo Detector
Preamplifier Output

... designed as a monolithic integrated circuit containing both detector and preamplifier HERMETIC FAMILY

for use in computer, industrial control, and other communications systems. PH':;?ERD‘::E?OR
Packaged in Motorola’s hermetic TO-206AC (TO-52) case, the device fits directly into

standard fiber optics connectors which also provide excellent RFI immunity. The output

of the device is low impedance to provide even less sensitivity to stray interference. The

MFOD2405 has a 300 um (12 mil) optical spot with a high numerical aperture.

® Usable for Data Systems Through 40 Megabaud

® Dynamic Range Greater than 100:1

® Compatible with AMP #228756-1 and Amphenol #905-138-5001 Receptacles Using
Motorola Plastic Alignment Bushing #MFOAO06 (Included)

o Performance Matched to Motorola Fiber Optics Emitter

TO-206AC (TO-52) Package — Small, Rugged and Hermetic

300 um (12 mil) Diameter Optical Spot

PREAMPLIFIER OUTPUT

CASE 210D-01

METAL
MAXIMUM RATINGS (TA = 25°C unless otherwise noted)
' Rating ' Symbol Value Unit
Supply Voltage - Vce 7.5 Volts
Operating Temperature Range TA —55t0 +125 °C
Storage Temperature Range Tstg —65to +150 °C
ELECTRICAL CHARACTERISTICS (Vce = 5V, Ta = 25°C)
Characteristic Symbol | Conditions Min Typ Max Units
Power Supply Current lcc Circuit A 3 4.5 6 mA
Quiescent dc Output Voltage (Noninverting Output) . Vq Circuit A 0.6 0.7 0.8 Volts
Quiescent dc Output Voltage (Inverting Output) R . Vq Circuit A 27 3 33 Volts
RMS Noise Qutput VNO Circuit A — 0.5 1 mV
OPTICAL CHARACTERISTICS (Tp = 25°C) - .
Responsivity (Vcc = 5V, A = 850 nm, P = 10 uW, Note 1) R Circuit B 3 6 8 mV/uW
Sensitivity (40 Mb/s NRZ, BER = 10-9) s 0.8 - — uW
Pulse Response tr Circuit B — 10 15 ns
Numerical Aperture of Input Port (300 pm [12 mil] diameter spot) NA — 0.5 — —
Signal-to-Noise Ratio @ Pj, = 2 uW peak (Note 2) . S/N - 24 — dB
Maximum Input Power for Negligible Distortion Circuit B — — 120 W
in Output Pulse (Vcc = 5V, Note 2)
RECOMMENDED OPERATING CONDITIONS
Supply Voltage Vee 4 5 6 Volts
Resistive Load (Either Output) RL 400 —_ — Ohms
Capacitive Load (Either Output) CL ’ — —_ 100 pF
Input Wavelength A —_ 850 - nm

Notes: 1. As measured on either output (single-ended). 2. Power launched into SMA type device receptacle.
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MFOD2405
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MOTOROLA
R SEMICONDUCT O R /55—
TECHNICAL DATA

Fiber Optlcs — MOD Famlly MFOD3100

Photo Detector
Diode Output N

.. designed for low cost infrared radiation detection in high frequency Fiber Optics Sys- MOD FAMILY
tems. Motorola’s package fits directly into standard fiber optics connectors. Metal con- FIBER OPTICS
nectors provide excellent RFl immunity. Major applications are: CATV, video systems, PHOTO DETECTOR
M68000 mlcroprocessor systems, lndustnal controls, computer and peripheral equip- DIODE OUTPUT
ment, etc. :

o Fast Response — 5 ns Max @ 5 Volts

® Analog Bandwidth (—3 dB) Greater Than 100 MHz

® Performance Matched to Motorola Fiber Optics Emitters

® Plastic Package — Small, Rugged and Inexpensive

® Mates snugly with AMP #228756-1, Amphenol #905-138-5001, OFT! #PCR001
Receptacles

® Low Cost

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Rating Symbol Value Unit
Reverse Voltage ‘ VR 50 Volts
Total Device Dissipation @ Tp = 25°C Pp 50 mwW
Derate above 25°C 0.67 mW/°C
Operating Temperature Range T, —-40to +100{ °C CASE 366-01
9 A PLASTIC
Storage Temperature Range Tstg —40 to +100 °C
ELECTRICAL CHARACTERISTICS (Ta = 25°C)
Characteristic Symbol Min Typ Max Unit
Dark Current Ip — — 1 nA
(VR = 5V, H = 0, Figure 2)
Reverse Breakdown Voltage V(BR)R 50 — — Volts
(IR = 10 pA)
Total Capacitance Cr —_ — 5 pF
(VR =5V, f=1MHz) :
Noise Equivalent Power . NEP L - 50 - fWivVHz
OPTICAL CHARACTERISTICS (TA = 25°C) )
Responsivity @ 850 nm . R 0.2 0.3 —_ nA/uW
(VR = 5V, P = 10 uW, Figure 3)
Response Time @ 850 nm . tr, tf L= 2 5 . ns
(VR =20V)
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MFOD3100

Figure 3. Responsivity Test Configuration
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Figure 1. Relative Spectral Response Figure 2. Dark Current versus Temperature
I OPTICAL WINDOW
PLASTIC CAP
IF
OPTICAL FIBER VR
|- L
c——————3>
l_]\ ecron M ACTIVE REGION
MFOE3200 CONNECTO D.UT. =
SERIES
CAUTION: Avoid contact
with the plastic cap by organic
solvents. If contaminated, clean
| | L with mild detergent and water.

Figure 4. Package Cross Section

OUTLINE DIMENSIONS
NOTES: MILLIMETERS INCHES
1. DIMENSION A IS A DATUM AND T IS BOTH A oM MIN | MAX | MIN | MAX j
SEATING PLANE AND A DATUM. A [ 544 | 551 0214 [0217
2. POSITIONAL TOLERANCE FOR LEADS: 8 [ 531 | 538 0200 [ 0212
$0.036 (0.014) @ 3683 | 3848 | 0.1450 | 0.1515
3. DIMENSIONING AND TOLERANCING PER ANSI 0406 | 0470 | 00160 | 00095
Y14.5M, 1982, 0178 [ 0.241 | 0.0070 | 0.0095
4. CONTROLLING DIMENSION: INCH. 2.54 BSC 0.100 BSC
1270 ] 1422 | 0500 | 0560
STYLE2: M| s | — | s | —
PIN 1. ANODE R | 013 | 025 | 0005 | 0010
2. CATHODE U | 005 | 008 | 0002 | 0003
3. CATHODE vV [ 127 [ 152 | 0050 | 0.060
CASE 366-01
PLASTIC
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MOTOROLA
mm SEMICONDUCTOR

TECHNICAL DATA

Fiber Optics — MOD Family MFOD3510
Photo Detector
Logic Output

- X . . " MOD FAMILY
. designed for moderate performance fiber optics systems using glass core fiber. FIBER OPTICS
Motorola’s package is designed to be directly compatible with industry standard fiber ' PHOTO DETECTOR
optics connectors, which will provide excellent RFI immunity. Applications include LOGIC OUTPUT

M68000 microprocessor systems, computer peripheral equipment and industrial controls.
® Performance Matched to Motorola FO Emitters

® Plastic Package — Small, Rugged Inexpensive

® Mates with AMP #228756-1, Amphenol #905-138-5001 and OFT1 #PCR001 Connectors
® Low Cost

CASE 366-01
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Supply Voltage Range Vee 3-16 Volts
Output Current lo 50 mA
Power Dissipation* Pp 50 mwW
Derate above 25°C APp 0.67 mW/°C
Operating Temperature Range TA —40 to +100 °C
Junction Temperature Range Ty —40 to +100 °C
Storage Temperature Range Tstg -55t0 +100 °C
Soldering Temperature (5 seconds) —_ 260 ) °C
DEVICE CHARACTERISTICS (Tp = 25°C)
Characteristic Symbol Min Typ Max Unit
Supply Current with Output High (If = 0, Vcc = 5 V) Iccloff) — 1.3 5 mA
Output Current with Output High (I = 0, Vg = 15V, R = 270 Q) IoH —_ —_ 100 nA
Supply Current with Qutput Low (If = IF(on), VcC = 5 V) IccClon) - 3 5 mA
Output Voltage, Low (IF = If(on): VcC =5V,R =270 Q) VoL — 0.14 0.4 Volts
Light Required to Trigger (Ve = 5V, RL = 270 Q, A = 850 nm) H(on) — 4 8 uw
Hysteresis Ratio (Vcc = 5V, R = 270 Q) H(on) - 0.75 ~— —
H(off)
Turn-On Time ton - 0.4 2 ns
Fall Time Vee =5V, R =270Q, tf — 20 — ns
H = 20 uW, Figure 1,
Turn-Off Time @ 850 nm toff - 0.8 2 us
Rise Time tr - 40 - ns

*Measured with device soldered into typical printed circuit board.
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MFOD3510
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MFOD3510

OUTLINE DIMENSIONS

NOTES:
1. DIMENSION A IS A DATUM AND TS BOTH A
SEATING PLANE AND A DATUM.

2. POSITIONAL TOLERANCE FOR LEADS:
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3. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982,
4. CONTROLLING DIMENSION: INCH.
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MOTOROLA
E SEMICONDUCT O R /mmm

TECHNICAL DATA

Fiber Optics — FLCS Family MFOE71
Infrared LED

. designed for low cost, medium frequency, short distance Fiber Optics Systems using

1000 micron core plastic fiber. FLCS FAMILY
Typical applications include: high isolation interconnects, disposable medical electron- FIBER OPTICS

ics, consumer products, and microprocessor controlled systems such as coin operated INFRARED LED

machines, copy machines, electronic games, industrial clothes dryers, etc. 820 nm

® Fast Response — > 10 MHz
® Spectral Response Matched to FLCS Detectors: MFOD71, 72, 73, 75
® FLCS Package

— Low Cost

— Includes Connector

— Simple Fiber Termination and Connection

— Easy Board Mounting r
— Molded Lens for Efficient Coupling )
— Mates with 1000 Micron Core Plastic Fiber (Eska SH4001) @\\
~gh
~>
CASE 363B-01
PLASTIC

MAXIMUM RATINGS

Rating Symbol Value Unit

Reverse Voliage VR 6 Volts
Forward Current — Continuous IF 60 mA
— Peak Pulse 1 A

Total Power Dissipation @ Tp = 25°C Pp(1) 150 mw

Derate above 25°C 2 mW/°C

Operating and Storage Junction Temperature Range TJ. Tstg —40 to +100 °C
Lead Solder Temperature (5 sec. max; 1/16 inch from case) — 260 °C

(1) Measured with the device soldered into a typical printed circuit board.

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

Characteristic Fig. No. Symbol Min Typ Max Unit
Reverse Breakdown Voltage — V(BR)R 2 4 —_ Volts
(IR = 100 pA)
Forward Voltage — VE — 15 2 Volts
(I = 100 mA)
OPTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Fig. No. Symbol Min Typ Max Unit
Power Launched (Il = 100 mA) 4,5 PL 110 165 — W
Optical Rise and Fall Time (If = 100 mA) Figure 5 2 tr tf — 25 35 ns
Peak Wavelength (I = 100 mA) 1 AP — 820 — nm

For simple fiber termination instructions, see the MFOD71, 72 and 73 data sheets.
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MFOE71
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MOTOROLA

E SEMICONDUCTOIR /550

TECHNICAL DATA
- . - MFOE?76
Fiber Optics — FLCS Family
- -
Visible Red LED
This device is designed for low cost, medium frequency, fiber optic systems using
1000 micron core plastic fiber. It is compatible with Motorola’s wide variety of detector FLCS FAMILY
functions from the MFOD70 series. The MFOE76 employs gallium aluminum technology, FIBER OPTICS
and comes pre-assembled into the convenient and popular FLCS connector. VIS|?.I§)RED
® Low Cost 660 nm
® Very Simple Fiber Termination and Connection. See Figure 9
® Convenient Printed Circuit Mounting
® Integral Molded Lens for Efficient Coupling
® Mates with 1000 Micron Core Plastic Fiber, such as Eska SH4001
3
’ 1
Y,
?’\
L2 ~
~8L,
CASE 363B-01
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 5 Volts
Forward Current — Continuous IF 60 mA
Forward Current — Peak Pulse IF 1 A
Total Power Dissipation «+ Tp = 25°C (1) Pp 132 mwW
Derate above 35°C 2 mwW/°C
Ambient Operating Temperature Range TA -40 to +100 °C
Storage Temperature Tstg _—40to +100 °C
Lead Soldering Temperature (2) _— 260 °C
Notes: 1. Measured with device soldered into a typical printed éircuit board.
2. 5 seconds max; 1.16 inch from case.
470
?“’W— PHOTODYNE | TEKTRONIX
PHOTODYNE 100 =1 1 METER % 7904
' 1 WereR oA LR = m—
I WITH 350 = 7A24
»kﬂé OUT. ESKA SHA0 oo
ESKA SH4001 INTEGRATING — : ) PLUG IN
SPHERE 100 WAVEFORM
S ANALYZER

Figure 1. Power Launched Test Setup
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MFOE76

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

Characteristic Symbol Min Typ Max Unit
Reverse Leakage Current (VR = 3 V) IR — 100 - nA
Reverse Leakage Current (VR = 5 V) IR — 10 100 nA
Forward Voltage (If = 60 mA) VE — 1.8 2.2 \'Z
Temperature Coefficient of Forward Voltage AVE - -22 — mV/K
Capacitance (f = 1 MHz) C —_ 50 —_ pF
OPTICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Peak Wavelength (Ig = 60 mA) Ap — 660 — nm
Instantaneous Power Launched (Ig = 100 mA, Figure 1) PL 200 540 - my
Optical Turn-On Time (Figure 2) ton — 200 — ns
Optical Turn-Off Time (Figure 2) toff —_ 150 - ns
Half-Power Electrical Bandwidth (1) BWe —_ 6 — MHz
(1) Ig = 100 mA pk-pk, 100% modulation.
TYPICAL CHARACTERISTICS
22 T 1
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Figure 3. Forward Voltage versus Forward Current Figure 4. Relative Spectral Output
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Figure 5. Power Launched versus LED Forward Current
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MFOE76
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The system length achieved with a MFOE76 emitter and
various detectors, using 1000 micron core plastic fiber
(Eska SH4001 or equivaient), depends on the LED forward
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current (If) and the responsivity of the detector chosen.
Each detector will perform with the MFOE76 up to the
distances shown below.
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CROSS SECTION OF FLCS PACKAGE

CLADDING
[ (JACKET)
MOUNTING LENS @
HOLE.
l\' CLADDING
ST
Mounting
Hlole

TERMINATION INSTRUCTIONS

1. Cut cable squarely with sharp blade or hot knife.

2. Strip jacket back with 18 gauge wire stripper to expose
0.10-0.18" of bare fiber core.

Avoid nicking the fiber core.

Insert terminated fiber through locking nut and into
the connector until the core tip seats against the
molded lens inside the device package.

Screw connector locking nut down to a snug fit, locking
the fiber in place.

3.

Figure 10. FO Cable Ter

i

tion and A
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MFOE76

OUTLINE DIMENSIONS
R MILLIMETERS INCHES
£ oM [ MN | MAX | MIN | MAX
— NOTES: 1930 | 2133 | 0760 | 0840
T 1. Y AND Z ARE DATUM DIMENSIONS AND T IS A 914 | 939 | 0360 | 0370
c DATUM SURFACE. 762 | 812 | 030 | 0320 |
1 i 2. POSITIONAL TOLERANCE FOR D @ (2 PL): 185 T 152 T 0061 [ 0064 ]
NEFERENCE || (] E ¢ 050010 @ [T[V® 28] 241 | 266 | 009 | 0105
EEET] 1 3. POSITIONAL TOLERANCE FOR F DIMENSION 043 | 058 | 0017 | 0023
.l L {2PL): 6 254 BSC 0.100 8SC
D@ ! #0500 BTV 2 ® H | 033 [ 045 [ 0013 [ 0018
—~l—H 4. POSITIONAL TOLERANCE FOR H DIMENSION J 762 BSC 0,300 BSC
SR (2PL): . K | 991 [ 143 | 03% | 0450
X ] (#[05000 @[TV [Z @] L[ 114 165 | o5 | 0085
5. POSITIONAL TOLERANCE FOR Q 0: N 254 BSC 0100 BSC
| R 05000 [T Y@ [Z® Q [ 305 [ 330 | 0120 | 0130
u i 6. POSTIONAL TOLE R | 762 | 812 | 0300 | 0320 |
\ oEp=s l s 5.08 BSC 0200 BSC
! W =7 < 6o 32 7. DIMENSIONING AND TOLERANCING PER ANSI U T os6 [ oot ooz T om
. 1 N L] YI45M, 1982, v | 686 [ 711 ] 020 [ 0280
NTROLLING ) W 508 BSC 0200 BSC
l | orrow l—; - 8 CONTROLLING DIMENSION: INCH. X | 1087 | 1155 | 0w | 04
STYLE 1:
L Q PIN 1. ANODE CASE 3638-01
v 2. CATHODE PLASTIC
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MOTOROLA
EE SEMICONDUCTOR /5

TECHNICAL DATA

Fiber Optics o . | MFOE?OO
Infrared LED‘ |

.. designed as an infrared source in low frequency, short length Fiber Optics Systems.
Typical applications include: medical electronics, industrial controls, M6800 Micropro-
cessor systems, security systems, etc. HERMETIC FAMILY
® High Power Output Liquid Phase Epitaxial Structure |ﬂ:::n%m%
® Performance Matched to MFOD100, 200, 300 ' | .
® Hermetic Metal Package for Stability and Reliability
® Compatible With AMP Mounting Bushing #227015

CASE 209-02
METAL
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA
Total Device Dissipation @ Tp = 25°C Pp(1) 250 mwW
Derate above 25°C 227 mW/°C
Operating Temperature Range TAa -55to +125 °C
Storage Temperature Range Tstg —65 to +150 °C
ELECTRICAL CHARACTERISTICS (Ta = 25°C)
Characteristics Symbol Min Typ Max Unit
Reverse Leakage Current IR —_ 50 — nA
(VR = 3V, R = 1 Megohm)
Reverse Breakdown Voltage (IR = 100 pA) V(BR)R 3 — — Volts
Forward Voltage (I = 100 mA) VE — 15 1.7 Voits
Total Capacitance Cr — 18 — pF
(VR=0V, f=1MHz)
OPTICAL CHARACTERISTICS (Tp = 25°C)
Total Power Output (2) See Figures Po 2 3 —_ mwW
(I = 100 mA, A = 940 nm) 1and 2
Power Launched (3) PL 35 45 — W
(I = 100 mA) .
Optical Turn-On and Turn-Off Time — ton: toff| 250 — ns

(1) Printed Circuit Board Mounting

(2) Total Power Output, Py, is defined as the total power radiated by the device into a solid angle of 27 steradians.

(3) Power Launched, Py, is the optical power exiting one meter of 0.045" diameter optical fiber bundle having NA = 0.67, Attenuation = 0.6 dB/m @ 940 nm,
d with AMP (See Figure 1.)
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MFOE200

TYPICAL CHARACTERISTICS
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MOTOROLA
B SEMICONDUCTO R /550005

TECHNICAL DATA
Fiber Optics — High Performance Family MEOE1102
Infrared LED
. designed for fiber optics appllcatlons requiring high-power and medium response
tlme HERMETIC FAMILY
® Response — Digital Data to 30 Mbaud (NRZ) Guaranteed FIBER OPTICS
® High Launch Power INFRARED LED
® Hermetic Package
® Internal Lensing Enhances Coupling Efficiency
® Complements All Motorola Fiber Optics Detectors
® Compatible with AMP #228756-1, Amphenol #905-138-5001 and Deutsch 3146-04
Receptacles Using Motorola Alignment Bushing MFOAO6 (Included)
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Current IR 1 mA
Forward Current — Continuous . IF 100 mA
Total Device Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 2.27 mWwW/°C
Operating Temperature Range TA —-55to' +125 °C
Storage Temperature Range Tstg ~65to +150 °C
THERMAL CHARACTERISTICS -
Characteristics Symbol Max Unit :
CASE 210A-01
Thermal Resistance, Junction to Ambient 0JA 440 °CW METAL
225*
ELECTRICAL CHARACTERISTICS (Ta = 25°C)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage (IR = 100 pA) V(BR)R 2 8 — Volts
Forward Voltage (If = 100 mA) VE 1.8 2 2.2 Volts
Total Capacitance (VR = 0V, f = 1 MHz) (o — 70 — pF
Electrical Bandwidth, Figure 6 BWE 15 20 — MHz
(IF = 80 mAdc, measured 1 MHz to 30 MHz)
OPTICAL CHARACTERISTICS (Tp = 25°C)
Characteristic Symbol Min Typ Max Unit
Total Power Output MFOE1100 Po — 2.6 —_ mwW
(IF = 100 mA, A = 850 nm) MFOE1101 ) - 4 —
MFOE1102 — 5 —
Power Launched, Figure 7 MFOE1100 PL 60 (—12.2) — — pW(dBm)
(Il = 100 mA) MFOE1101 120 (-9.2) —_ 240 (-6.2)
MFOE1102 180 (—7.5) — 360 (—4.5)
Numerical Aperture of Output Port (at — 10 dB), Figure 3 NA — 0.30 — —
(250 um [10 mil] diameter spot)
Wavelength of Peak Emission @ 100 mAdc A — 850 | — nm
Spectral Line Half Width — - 50 —_— nm
Optical Rise and Fall Times, Figure 11 tr - 15 - ns
(If = 100 mAdc) . t _ 16 —
* lled in ible metal or housing with Motorola alignment bushing.
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Po. NORMALIZED OUTPUT POWER

Py, POWER OUTPUT (NORMALIZED)

MFOE1100, MFOE1101, MFOE1102

10 T =
T ==== PULSE ONLY
| | emm—— PULSE OR DC
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Figure 1. Normalized Output Power
versus Forward Current
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versus Frequency




MFOE1100, MFOE1101, MFOE1102

100 mA © =1METER 100 um CORE, 0.29 NA
PHOTODYNE |
= o — = BXA
RADIOMETER
4 . WITH #350
= R“E“Q?PTE;‘&LE OFTI or AMPHENOL INTEGRATING
INATION
#905-138-5001 SMA TERMINATIO SPHERE
Figure 7. Launched Power Test Set
DUT. LED DRIVE CIRCUIT TRACKING
= (SEE FIGURE 11) TEEE"ERATOR
8302
13kQ 13kQ
AMPHENOL A WA ‘
_ OROFT O uF FRO0N puF 00 uF v
SMA CONNECTORS [ 490006 T #* T # T ¥ b—o—i€—o0 24 Vde
¢ T —t
& MFOD100 . _TGND W0uF
-
23785 | outpur
1 mewie 95 w00
TEKTRONIX 7L 14
CONVERTER " SPECTRUM
NOTE: ALL LEAD LENGTHS AS SHORT AS POSSIBLE. ZM-57 TEXSCAN ANALYZER
1000 pF CAPACITOR IS A CHIP CAPACITOR. OR EQUIV.
: 7603 MAIN FRAME

Figure 8. Bandwidth Test Set
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MFOE1100, MFOE1101, MFOE1102

AVERAGE COUPLING EFFICIENCY
Fiber Core N ical Coupling BEO
Diameter (um) Aperture Efficiency (%)
200 0.4 28
100 0.29 a5
85 0.26 26
62.5 0.28 1.6 y
50 0.2 0.7 COMPATIBLE WITH AMP #228756-1, AMPHENOL #905-138-5001,

DEUTSCH 3146-04 AND OFTI # PCR001 RECEPTACLES USING MOTOROLA
ALIGNMENT BUSHING MFOA06 (INCLUDED)

Figure 10. Package Cross Section

Figure 9. Coupling Efficiency

2%

20 tf
=15 <]
s - ] .
=
E 10 ~

5
0 4 80 120 160 200

Ir, FORWARD CURRENT (mA)

Figure 11. Rise and Fall Time versus
Forward Current

OUTLINE DIMENSIONS
STYLE 1:
MILLIMETERS INCHES PIN1. —Vour
DIM | MIN | MAX | MIN | MAX | 2 +Vour
A | 530 | 538 ] 0209 | 0212 3. GROUNDICASE
B 464 | 469 | 0183 | 0.185 4. +Vee
[4 348 360 | 0135 | 0.142
D 040 048 | 0.016 | 0019
. [ 254 BSC 0.1008SC | NOTES:
H 091 116 | 0036 | 0.046 1. DIMENSIONS A AND H ARE DATUMS AND TIS A
J 083 1.21 | 0033 | 0048 DATUM SURFACE.
K | 1270 - 0.500 - 2. LEAD POSITIONAL TOLERANCE AT SEATING
M 45° BSC 45°BSC PLANE: '
41600360014 B TIADH®
CASE 210A-01 3. DIMENSIONING AND TOLERANCING PER Y14.5,
METAL 1973.
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MOTOROLA
EE SEMICONDUCT O /R /55
TECHNICAL DATA

Fiber Optics S - | MFOE1200
Infrared LED

... designed for fiber optics applications requiring high power and fast response time.

Fast Response — > 70 MHz Bandwidth

250 um Diameter Spot Size

Hermetic Package

Internal Lensing Enhances Coupling Efficiency

Complements All Motorola FO Detectors

Compatible With AMP #228756-1, Amphenol #905-138-5001, and Radiall
#F086600380 Receptacles Using Motorola Alignment Bushing MFOAO06 (Included)

HERMETIC FAMILY
FIBER OPTICS
INFRARED LED

ASE 210A-01

METAL
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Current IR 1 mA
Forward Current — Continuous If 100 mA
Total Device Dissipation @ Tp = 25°C Pp 250 mw
Derate above 25°C 227 mwW/°C
Operating Temperature Range TA —-55to +125 °C
Storage Temperature Range Tstg —65to +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient AT 440 °CW
225%
ELECTRICAL CHARACTERISTICS (Tp = 25°C)
Characteristic Symbol Min Typ Max Unit
Forward Voltage (I = 100 mA) VE — 1.9 2.5 Volts
Total Capacitance (VR = 0V, f = 1 MHz) Cr — 70 — pF
OPTICAL CHARACTERISTICS
Total Power Output from 250 um Optical Spot ) . Po 900 — — uW
(I = 100 mA, A = 850 nm)
Power Launched, Figure 4 (I = 100 mA) PL 60 — — W
Numerical Aperture of Output Port (at —10 dB) NA — 0.3 — —
(250 um [10 mil] diameter spot)
Wavelength of Peak Emission (I = 100 mAdc) - — 850 — nm
Spectral Line Half Width - — 50 —_ nm
Electrical Bandwidth (IF = 80 mAdc) BWE 70 — — MHz

*Installed in compatible metal connector housing with Motorola alignment bushing.
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MFOE1200

TYPICAL CHARACTERISTICS
1 i
— 09 I
8 = 1
g 08 / \\ 8 15 !
ElY) = |
&5 = LOPE = —0.012 dB/
§ s / \ g1 ; SLOPE BrC
= Z
2 05 c 1 4 4+
£ 2 ! T i
3 04 2o0m LTy
£ o3 ]/ 5 1 MiN \:
. 2 1
2 02 / \ 5 05 ] | T
2N / N S i NORMALZED TO: ! max
=0 . o205 T) = 25C
) = ~ h 4= 1
0 0 1 | | | |
79 810 80 850 80 8% 910 -50 -25 0 25 50 75 100 125 150
A, WAVELENGTH (nm) Ty, JUNCTION TEMPERATURE (°C)
Figure 1. Relative Spectral Output Figure 2. Power Output versus Junction Temperature
g P
OUTLINE DIMENSIONS
10
e
_— 1
8 [ — — — — —PULSE ONLY NOTES:
2 PULSE OR DC 1. DIMENSIONS A AND H ARE DATUMS AND T IS A
= —_—f A DATUM SURFACE.
g 1 AN 8 2. LEAD POSITIONAL TOLERANCE AT SEATING
2 PLANE:
g >~ é [#]6003% 0014 ®[T[AB®[H®]
3 - 1 3. DIMENSIONING AND TOLERANCING PER Y145,
- i f 1973.
2 01 H K
3 _
o
) NORMALIZED TO —]
F=100mA _| MILLMETERS INCHES
DIM | MIN | MAX | MIN | MAX_|
o0 TITTIT 1 A | 530 | 538 | 0.209 | 0212
5 0 2 50 100 200 B | 464 | 469 | 0183 | 0185
if. INSTANTANEQUS FORWARD CURRENT (mA) ¢ | am | 3601 03 | 01w
D | 040 | 048 | 0.016 | 0019
[ 254 BSC 0100 BSC
. H | 091 | 116 | 0.03 | 0046
Figure 3. Power Output Forward C STPT,L‘EJ; Vour J | 083 [ 121 | 0033 | 0048
2 +Vour K | 1270 | — o500 | —
3. GROUND CASE M 45° BSC 45° BSC
4. +Vee
CASE 210A-01
METAL
100 mA
= 1METER 200 m CORE, 0.14 NA
— PHOTODYNE
RADIOMETER
WITH #350
OFTI OR AMPHENOL INTEGRATING
SMA TERMINATIONS SPHERE

Figure 4. Launched Power (P ) Test Set
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MOTOROLA
E SEMICONDUCT O R 15
TECHNICAL DATA

MFOE1201
Fiber Optics — High Performance Family MFOE1202
Infrared LED MFOE1203

. designed for fiber optics applications requiring high power and fast response time. .
® Fast Response — Digital Data to 200 Mbaud (NRZ) HERMETIC FAMILY

® Guaranteed 100 MHz Analog Bandwidth FIBER OPTICS
® Hermetic Package, Figure 10 INFRARED LED

® Internal Lensing Enhances Coupling Efficiency
® Complements All Motorola Fiber Optics Detectors

MAXIMUM RATINGS
Rating . Symbol Value Unit
Reverse Current IR 1 mA
Forward Current — Continuous If 100 mA
Total Device Dissipation @ Ta = 25°C Pp 250 mw
Derate above 25°C 2.27 mW/°C
Operating Temperature Range TA -55to0 +125 °C
Storage Temperature Range Tstg —-65to +150] °C
THERMAL CHARACTERISTICS
Characteristics Symbol Max ‘Unit
Thermal Resistance, Junction to Ambient CATN 440 °C/W
225* CASE 210A-01
| lled in ible metal h g with Motorola alignment bushing. METAL
ELECTRICAL CHARACTERISTICS (Tp = 25°C)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage (Ig = 100 uA) V(BR)R 2 4 — Volts
Forward Voltage (If = 100 mA) VE 15 1.9 2.2 Volts
Total Capacitance (VR = 0V, f = 1 MHz) Cr — 70 — pF
Electrical Bandwidth, Figure 6 BWE 100 — — MHz
(IF = 80 mAdc, measured 10 MHz to 110 MHz)
OPTICAL CHARACTERISTICS (Ta = 25°C)
Characteristic Symbol Min Typ Max Unit
Total Power Output Po uW(dBm)
(IF = 100 mA, A = 850 nm) MFOE1201 —_ 1500 (1.76) —
MFOE1202 - 2400 (3.80) -
MFOE1203 — 2800 (4.46) —
Power Launched, Figure 7 (If = 100 mA) MFOE1201 PL 40(-14) - 80(-11) #W(dBm)
MFOE1202 75(-11.3) —_ 150(-8.3)
MFOE1203 135(-8.7) — 270(-5.7)
Numerical Aperture of Output Port (at — 10 dB), Figure 3 NA — 0.3 — —_
(250 um [10 mil] diameter spot)
Wavelength of Peak Emission @ 100 mAdc A —_ 850 —_ nm
Spectral Line Half Width — — 50 — nm
Optical Rise and Fall Times, Figure 12 tr - 28 4 ns
(IF = 100 mAdc) t — 35
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MFOE1201, MFOE1202, MFOE1203
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MFOE1201, MFOE1202, MFOE1203

100 mA =1METER 100 m CORE, 0.29 NA
PHOTODYNI
= o —— gB?(LA E
RADIOMETER
= AMPHENOL WITH #350
RECEPTACLE A TeuaTON | VTESRATNG
#905-138-5001 SPHERE
Figure 7. Launched Power Test Set
DuT. LED DRIVE CIRCUIT Riprivind
= (SEE FIGURE 11) TEK
8302
13k 13kQ
AMPHENOL oot
OR OFTI 1 1 L
SMA CONNECTORS | 1000 pF | 01 uF 701 pF =R 01 pF b—o—i€—o0 24 Vdc
{6 T -
—p & MRODI100 =GND 20 uF
23785 : OUTPUT
L———w 1 MHW1341 9750 50 Q
TEKTRONIX 7L 14
CONVERTER SPECTRUM
NOTE: ALL LEAD LENGTHS AS SHORT AS POSSIBLE. ZM-57 TEXSCAN ANALYZER
1 F CAPACITOR IS A CHIP CAPACITOR.
000 5F CAP OR EQUIV. 7603 MAIN FRAME
Figure 8. Bandwidth Test Set
AVERAGE COUPLING EFFICIENCY
Fiber Core Numerical Coupling
Diameter (um) Aperture Efficiency (%)
200 0.4 28
100 0.29 45 4
6‘;55 g'ig f'g COMPATIBLE WITH AMP #228756-1, AMPHENOL #905-138-5001
0 02 07 AND OFT! # PCR001 RECEPTACLES USING MOTOROLA
- : ALIGNMENT BUSHING MFOAQ6 (INCLUDED)

Figure 9. Coupling Efficiency
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MFOE1201, MFOE1202, MFOE1203

Vee
R3S
@ 1 MS e § —
T L ——
= s 5 S
RIS FERROX- =
A 3 MFOE ;g\ CUBE £ 4
1201 & vizoo S N
R2 ¢ ]
]
o—)} . i 2 x
ct
1
(C1 = C2 = C3 = 0.018 wF.R1 = 62kQ RS
R — 10.0,R6 - 110 6.V — 1211 4w @ A
= WA= Yee = 1e v Ir, FORWARD CURRENT (mA)
Figure 11. LED Drive Circuit to 100 MHz Figure 12. Rise and Fall Time versus

Forward Current

OUTLINE DIMENSIONS
STYLE 1:
PIN 1. —Vout

A > 2. +Voutr
B 3. GROUNDICASE MILLIMETERS INCHES
7y 4 +Vee DIM [ MIN | MAX | MIN | MAX |
P A | 530 | 538 | 0209 | 0212
¥ NOTES. B | 464 | 469 [ 0183 | 0185
1. DIMENSIONS A AND H ARE DATUMS AND T IS A c | 34 360 013 | 0142
DATUM SURFACE. D | 040 [ 048 [ 0016 [ 0.019
2 LEAD POSITIONAL TOLERANCE AT SEATING G 254 BSC 0.100 BS
PLANE H | 091 ] 116 [ 0036 | 0.046
[T 0m60014 ®[T[A®[H O] : 1333 1.21 gggg 0048
3. DIMENSIONIN Y145, s — . —
owe ISIONING AND TOLERANCING PER Y145, W & B e
CASE 210A-01
METAL
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MOTOROLA
m SEMICONDUCTOR —
TECHNICAL DATA

| ‘ MFOE3100
Fiber Optics — MOD Family MFOE3101

Infrared LED

.. designed for fiber optics applications requiring high power and medium-response

time. It is spectrally matched to the first window minimum attenuation region of most MOD FAMILY
glass-core fiber optics cables. Motorola’s package fits directly into standard fiber optics FIBER OPTICS
connector systems. Applications include computer links and industrial controls. INFRARED LED
® Medium Response — Digital Data to 40 Mbaud (NRZ) Typ

Analog Bandwidth — 20 MHz Typ

Plastic Package — Small, Rugged and Inexpensive

Internal Lensing Enhances Coupling Efficiency

Complements All Motorola Fiber Optics Detectors

Mates snugly with AMP #228756-1, Amphenol #905-138-5001, OFTI #PCR001
Receptacles

Low Cost

L]

MFOE3100 — RED
MFOE3101 — GREEN

CASE 366-01
PLASTIC
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Current IR 1 mA
Forward Current — Continuous IF 60 mA
Total Device Dissipation @ Tp = 25°C Pp 250* mwW
Derate above 25°C ° 2.63* mW/°C
Operating Temperature Range Ty —40to +100 °C
Storage Temperature Range Tstg —40to +100 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient 9JA 465 °C/W
300*
ELECTRICAL CHARACTERISTICS (Ta = 25°C)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage V(BR)R 2 8 _ Volts
(IR = 100 uA)
Forward Voltage VE 1.5 1.7 2 Voits
(IF = 50 mA)
Total Capacitance Cr — 70 — pF
(VR =0V, f =1MHz)
LED Bandwidth, Figure 8 BWE - 20 — MHz
(IF[DC] = 40 mA, IF[MOD] = 40 mA p-p)

in

metal housing.
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MFOE3100, MFOE3101

OPTICAL CHARACTERISTICS (Ta = 25°C)

i, INSTANTANEOUS FORWARD CURRENT (mA)

Figure 2. Normalized Output Power versus
Forward Current
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Ty, JUNCTION TEMPERATURE

Characteristic Symbol Min Typ Max Unit
Total Power Output, Figure 2 MFOE3100 Po — 850 — W
(IF = 50 mA, A = 850 nm) MFOE3101 —_ 1650 _
Power Launched, Figure 6 MFOE3100 PL 10(-20) —_ — pW(dBm)
(Il = 50 mA) MFOE3101 50(-13) — 100(-10)
Numerical Aperture of Output Port (at —10 dB, NA — 0.3 — —
250 um [10 mil] diameter spot), Figure 10
Wavelength of Peak Emission @ 50 mAdc A — 850 —_ nm
Spectral Line Half Width — — 50 — nm
Optical Rise and Fall Times, Figure 7 tr — 19 — ns
(IF = 50 mAdc) t — 14 —
1
— 09
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Figure 1. Relative Spectral Output
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Figure 3. Power Output versus Junction Temperature




MFOE3100, MFOE3101

Ir, FORWARD CURRENT (mA)

Figure 7. Rise Time and Fall Time versus

Forward Current
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f, FREQUENCY (MHz)

Figure 8. Typical LED Bandwidth

09 140
08 z === PULSE ONLY
T 120
z o7 / f - PULSE OR DC /
2 & 100 4
] 0.6 = II
Z 5 . \ 3 g ‘
W / \ a /
= o< ’
’3 04 / \ £ /
& 03 / .§ © /
0.2 =
01 / \\ 2 y
0 / 0 /
20 15 10 5 0 1 20 1 2
DEGREES OFF AXIS Vr, FORWARD VOLTAGE (VOLTS)
Figure 4. Radial Intensity Distribution Figure 5. Forward Current versus Forward Voitage
50 mA >1METER 100 um CORE, 029 NA
OPTICAL FIBER
PHOTODYNE
—
r = 8 XLA
M RADIOMETER
WITH #350
INTEGRATING
CONNECTOR OFT! OR AMPHENOL SPHERE
SMA TERMINATIONS
Figure 6. Coupling Efficiency
40
0
\\
30
=
=-3
= ~~ £ N
w U o
S T _ > AY
e 3 N
0 =T & ~6—1¢(DC) = 40 mA
|___IF(MOD) = 40 mA p-p
0 -9
20 40 60 80 100 1 10



MFOE3100, MFOE3101

EMISSION WINDOW
LENS
PLASTIC CAP
AVERAGE COUPLING EFFICIENCY
= Fiber Core Numerical Coupling
Diameter (um) Aperture Efficiency (%)
1000 0.5 67
ACTIVE REGION 200 0.4 28
100 0.29 4.5
85 0.26 26
62.5 0.28 1.6
50 0.2 0.7
CAUTION: Avoid contact with the plastic cap by organic solvents. If con-
taminated, clean with mild detergent and water.
Figure 9. Package Cross Section Figure 10. Coupling Efficiency

MFOD3100
\\*‘h
) T
B4 I
0kg OUTPUT
Q1, Q2 2N4401
NONINVERTING INVERTING = U1 MCasna)
Figure 11. TTL Transmitters Figure 12. 1 MHz PIN Receiver
v OUTLINE DIMENSIONS
W je—A— W
NOTES: MILLMETERS INCHES
E 1. DIMENSION A IS A DATUM AND T IS BOTH A om [MN | MAX T MN
—l SEATING PLANE AND A DATUM. A | 544 | 551 0214 [ 0217
2. POSITIONAL TOLERANCE FOR LEADS: B T 531 [ 538 [o29 0212
f $0.036(0.014) @ C | 3683 | 3848 | 0.1450 | 01515
3. DIMENSIONING AND TOLERANCING PER ANSI 0406 | 0470 | 0.0160 | 0.0095
Y14.5M, 1982. 0.178 | 0.241 | 0.0070 | 0.0095
4. CONTROLLING DIMENSION: INCH, 254 BSC 0100 BSC
1270 | 1422 | 0500 | 0560
M| 50 | — [ s0° | —
STYLE 1: R | 013 | 025 [0005 [ 0010
PIN 1. ANODE U_| 005 | 008 0002 | 0003
2. CATHODE v 127 | 152 | 0.050 | 0.060
3. ANODE
CASE 366-01
PLASTIC

DETAR X
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MOTOROLA

E SEMICOND U CT O /R 15000
TECHNICAL DATA

| . | MFOE3200
Fiber Optics — MOD Family 'MFOE3201
Infrared LED , MFOE3202

... designed for fiber optics applications requiring high power and fast response time. It
is spectrally matched to the first window minimum attenuation region of most glass-

core fiber optics cables. Motorola’s package fits directly into standard fiber optics con- MOD FAMILY
nector systems. Applications include CATV, computer and graphics systems, industrial FIBER OPTICS

controls and others. INFRARED LED

® Fast Response — Digital Data to 200 Mbaud (NRZ)

® Guaranteed 60 MHz Analog Bandwidth

® Plastic Package — Small, Rugged and Inexpensive

® Internal Lensing Enhances Coupling Efficiency

® Complements All Motorola Fiber Optics Detectors

® Mates snugly with AMP #228756-1, Amphenol #905-138-5001, OFTI #PCR001
Receptacles

® Low Cost

MFOE3200 — BROWN
MFOE3201 — GRAY
MFOE3202 — YELLOW

CASE 366-01
PLASTIC
MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Current IR 1 mA
Forward Current — Continuous Ig 60 mA
Total Device Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 2.63* mW/°C
Operating Temperature Range TA —40 to +100 °C
Storage Temperature Range Tstg —40 to +100 °C
THERMAL CHARACTERISTICS ‘ '
Thermal Resistance, Junction to Ambient 0JA 465 °C/W
‘ : ) ‘ 300*
ELECTRICAL CHARACTERISTICS (TA = 25°C)
; Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Volitage V(BR)R 2 4 — Volts
(IR = 100 pA)
Forward Voltage VE 15 19 2.2 Volts
(I = 50 mA)
Total Capacitance ’ cr - 70 — pF
(VR =0V, f=1MHz)
Electrical Bandwidth, Figure 8 BWE 60 90 — MHz
(If = 40 mAdc, 50% depth of modulation)

in patible metal housing.
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MFOE3200, MFOE3201, MFOE3202

OPTICAL CHARACTERISTICS (Tp = 25°C)

Characteristic Symbol Min Typ Max Unit
Total Power Output, Figure 2 MFOE3200 Po _ 1000(0) — uW(dBm)
(lf = 50 mA, A = 850 nm) MFOE3201 —_ 1800(2.55) —_
MFOE3202 —_ 2500(4.0) —
Power Launched, Figure 6 MFOE3200 PL 10(-20) — — uW(dBm)
(I = 50 mA) MFOE3201 20(-17) - 40(—14)
MFOE3202 35(-15) - 70(-12)
Numerical Aperture of Output Port (at — 10 dB) NA — 0.3 — —
(250 pm {10 mil] diameter spot), Figure 10
Wavelength of Peak Emission @ 50 mAdc A — 850 — nm
Spectral Line Half Width — —_ 50 — nm
Optical Rise and Fall Times, Figure 7 tr —_ 238 4 ns
(I = 50 mAdc) tf — 35
1
— 09
/AR
! [ 1\
: 71T\
2 06 \
=
g 0.5
04
g / \
< 03
S w / \
> \
01 A N
L T~
0
790 810 830 850 870 890 910
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Figure 1. Relative Spectral Output
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2 S 01 LT
Z o 5" | MiN
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0.01 LiTit] 0
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Figure 2. Normalized Output Power versus Forward
Current

T,, JUNCTION TEMPERATURE

Figure 3. Power Output versus Junction Temperature
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MFOE3200, MFOE3201, MFOE3202
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MFOE3200, MFOE3201, MFOE3202

r————— EMISSION WINDOW
I S S—

AVERAGE COUPLING EFFICIENCY
PLASTIC CAP Fiber Core Numerical Coupling
SAPPHIRE LENS Diameter (um) Aperture Efficiency (%)
1000 0.5 67
200 0.4 28
ACTIVE REGION 100 0.29 45
85 0.26 2.6
62.5 0.28 1.6
50 0.2 0.7
Figure 9. Package Cross Section Figure 10. Coupling Efficiency

OUTLINE DIMENSIONS

'— j NOTES:

DIMENSION A IS A DATUM AND T IS BOTH A
SEATING PLANE AND A DATUM.

POSITIONAL TOLERANCE FOR LEADS-

¢
DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 1982

. CONTROLLING DIMENSION: INCH.

~

o>

w

e —
=

[+

~

N
STYLE 1: MILLIMETERS INCHES
PIN 1. ANODE DIM [ MIN [ MAX | MIN | MAX
2 CATHODE A | 5a4 [ 551 |0214 [0207
| 3 ANODE B | 531 | 538 | 009 | 0212
D ™ C | 3683 | 3848 | 0.1450 | 0.1515
B D | 0406 0470 | 00160 | 0.009
UR E_| 0478 ] 0241 00070 [ 0.0095
é\ G 254 BSC 0.100 BSC
'é K_[1270 [ 1422 | 0500 [ 0560
R 3 R M| s | — | 0 | —
< —f R | 013 | 025 | 0005 | 0010
G- U | 005 | 008 0002 [0003 |
DETAILX V_ [ 127 [ 152 0050 | 0060
CASE 366-01
PLASTIC
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APPLICATION CIRCUITS
ANALOG

+24V

o RFOUT

AV

R1

( ]
( )“—>r MRF581 MFOD1100

ct 0.018

RS WA11
(C1 = C2 = C3 = 0018 uF, R1 = 62k(2, MwAnO 2o =500
R2 = 68€),R3 = 302, R4 = 36 (), = Gp=14d8
R5 = 104, R6 = 110 2, Ve = 12 V). Ipc = 10 mA
- B
Figure 11. LED Drive Circuit to 100 MHz Figure 12. Receiver Circuits

DIGITAL

+5V

RL +5V

IF RL

‘Wi Q1, Q2 2N4401
L urmcssoze

Figure 13. TTL Transmitters Figure 14. 1 MHz Pin Receiver

NONINVERTING INVERTING
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Data Sheets




MOTOROLA
EE SEMICONDUCTO R /555
TECHNICAL DATA

o | | 4N25
6-Pin DIP Optoisolators ‘| 4N25A
Transistor Output | | 4N26

These devices consist of a gallium arsenide infrared emitting diode optically coupled S
to a monolithic silicon phototransistor detector. ) 4N28

® Convenient Plastic Dual-in-Line Package

® Most Economical Optoisolator

o High Input-Output Isolation Guaranteed — 7500 Volts Peak i 1 : )

® Meets or Exceeds All JEDEC Registered Specifications . 6-PIN DIP

@ UL Recognized. File Number E54915 Q\\ OPTOISOLATORS

® VDE approved per standard 0883/6.80 (Certificate number 41863), with additional " TRANSISTOR OUTPUT

approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including IECZO4/.
VDEO0113, VDE0160, VDE0832, VDE0833, etc. 883

® Special lead form available (add suffix “T" to part number) which satisfies VDE0883/ .
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for detalls

CASE 730A-02

MAXIMUM RATINGS (T = 25°C unless otherwise noted) PLASTIC
. Ratmg . Symbol Value Unit
INPUT LED ~ SCHEMATIC
Reverse Voltage VR -3 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Tp = 25°C Pp 120 mw
with Negligible Power in Output Detector 1 6
Derate above 25°C . 1.41 mW/°C
OUTPUT TRANSISTOR ‘ N
Collector-Emitter Voltage ' VCEo 30 Volts 2 5
Emitter-Collector Voltage VECO 7 Volts 4
30—
Collector-Base Voltage VcBo 70 Volts
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation @ Ta = 25°C Pp 150 mwW
with Negligible Power in Input LED
Derate above 25°C 1.76 mW/C 1. LED ANODE
2. LED CATHODE
TOTAL DEVICE 3.NC.
Isolation Surge Voltage (1) Viso 7500 Vac 4. EMITTER
(Peak ac Voltage, 60 Hz, 1 sec Duration) 2 gg'é‘égcmn
Total Device Power Dissipation @ Ta = 25°C Pp 250 mwW )
Derate above 25°C 2.94 mW/°C
Ambient Operating Temperature Range TA —-55to +100 °C
Storage Temperature Range Tstg —55to +150 °C
Soldering Temperature (10 sec, 1/16” from case) Tsol 260 °C

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
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4N25, 4N25A, 4N26, 4N27, 4N28

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

Characteristic Symbol Min I Typ i Max l Unit I
INPUT LED
Forward Voltage (I = 10 mA) TA = 25°C VE — 1.15 15 Volts
TA = —55°C — 1.3 —
Ta = 100°C — 1.05 —
Reverse Leakage Current (VR = 3V) IR — — 100 pA
Capacitance (V = 0V, f = 1 MHz) Cy — 18 —_— pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current 4N25,25A,26,27 ICEO — 1 50 nA
(VCE = 10V, Tp = 25°C 4N28 — 1 100
(VCE = 10V, Ta = 100°C) All Devices IceEo — 1 — pA
Collector-Base Dark Current (Vcg = 10 V) IcBO -— 0.2 - nA
Collector-Emitter Breakdown Voltage (Ic = 1 mA) V(BR)CEO 30 45 — Volts
Collector-Base Breakdown Voltage (Ic = 100 pA) V(BR)CBO 70 100 — Volts
Emitter-Collector Breakdown Voltage (Ig = 100 uA) V(BR)ECO 7 7.8 —_ Volts
DC Current Gain (Ic = 2 mA, Vcg = 5V) hre - 500 — -
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0) Cce — 7 — pF !
Collector-Base Capacitance (f = 1 MHz, Vcg = 0) Ccs — 19 — pF
Emitter-Base Capacitance (f = 1 MHz, Vgg = 0) CeB — 9 - pF
|
COUPLED ;
Output Collector Current (I = 10 mA, Vcg = 10V) Ic mA
4N25,25A,26 2 7 —_ '
4N27,28 1 5 _
Collector-Emitter Saturation Voltage (ic = 2 mA, I = 50 mA) VCE(sat) — 0.15 0.5 Volts
Turn-On Time (I = 10 mA, Vcc = 10V, R = 100 Q) ton — 238 — us
Turn-Off Time (If = 10 mA, Vgc = 10V, R = 100 Q) toff —_ 4.5 —_ us
Rise Time (Ilf = 10 mA, Vcc = 10V, R = 100 Q) tr - 1.2 — us
Fall Time (I = 10 mA, Vgc = 10V, R = 100 Q) tf — 1.3 — us
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 — — Vac(pk)
Isolation Resistance (V = 500 V) Riso 1011 - - Q
Isolation Capacitance (V = 0V, f = 1 MHz) Ciso — 0.2 — pF
TYPICAL CHARACTERISTICS
£ 7 g 1 S ===
| = ———— PULSE ONLY 4 " / & —
—————— PULSE OR DC ,' / Z [~ NORMALIZED TO:
@18 + g [T E=10mA
3 A g L
=
w / / / = 1
g8 7Y £
= 4 , 3
S ATV = D4
g 14 /4/ 5 i /1 ?"3 A
1117 R |
E Hu- soiir 2" > === |
I 1 4 =1 i
: [
12 25 T > g /
sl = =1 g
1 W o ©
1 10 00 1000 0.01 05 1 2 5 10 20 50
I, LED FORWARD CURRENT (mA) If, LED INPUT CURRENT (mA)
Figure 1. LED Forward Voltage versus Forward Current Figure 2. Output Current versus input Current
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ton, TURN-ON TIME (s}

4N25, 4AN25A, 4N26, 4N27, 4N28
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Figure 5. Dark Current versus Ambient Temperature
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Ic, TYPICAL COLLECTOR CURRENT (mA)

4N25, 4N25A, 4N26, 4N27, 4N28
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Figure 9. DC Current Gain (Detector Only)
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Figure 10. Capacitances versus Voltage

TEST CIRCUIT
Vee = 10V
IF=10mA—y RL= 1000
-
INPUT ¥ OUTPUT

WAVEFORMS

INPUT PULSE

QUTPUT PULSE

Figure 11. Switching Times

OUTLINE DIMENSIONS
‘.‘ P STYLE 1:
PN
-? H} RN 2 Camione
INC
EDR) & cougcTon
¢ e L—m 6 BASE
‘ i |
=] |
sunn"-: ‘ N
G f / —el— g 6
E M\/ [#0130005® [T 8®[a®]
D sn
[¢]o130005® [T[a®@]8®]  CASE 730A-02

PLASTIC

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982,
2. CONTROLLING DIMENSION: INCH.
3. DIM L TO CENTER OF LEAD WHEN FORMED
PARALLEL.
MILLIMETERS
| DM | MIN
A | 813 | 8
6.10 | 6
293 | 5
041 | 0.
102 | 1
021 ] 030
038 | 254 |
L
M
N [ 254 [ 381 01 I o150
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MOTOROLA
m SEMICONDUCTOR _
TECHNICAL DATA

4N29

6-Pin DIP Optoisolators 4N29A
Darlington Output 4N30

Each device consists of a gallium arsenide infrared emitting diode optically coupled to 4N31
a monolithic silicon photodarlington detector. 4N32
It is designed for use in applications requiring high sensitivity at low input currents.

® Convenient Plastic Dual-In-Line Package . 4N32A

® High Sensitivity to Low Input Drive Current 4N33
o High Input-Output Isolation Guaranteed — 7500 Volts Peak

.
.

UL Recognized. File Number E54915 \)
VDE approved per standard 0883/6.80 (Certificate number 41853), with additional

approval to IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE0110b, covering all 6-PIN DIP

other standards with equal or less stringent requirements, including PTOISOLATORS

IEC204/VDE0113, VDE0160, VDE0832, VDE0833, etc. ss:s ODA‘I)RLINGTON
® Special lead form available (add suffix “T” to part number) which satisfies VDE0883/ OUTPUT

6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for details.

MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

Rating Symbol Value Unit CASE 730A-02

INPUT LED PLASTIC
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Tp = 25°C Pp 120 mwW SCHEMATIC
Derate above 25°C 1.41 mW/°C

OUTPUT DETECTOR 5
Collector-Emitter Voltage VCEO 30 Volts
Emitter-Collector Voltage VECO 5 Volts 2 :}\
Collector-Base Voltage VcBo 30 Volts 5
Collector Current — Continuous Ic 150 mA 30— 4
Detector Power Dissipation @ Tp = 25°C Pp 150 mWwW
Derate above 25°C 1.76 mW/°C

TOTAL DEVICE

_lIsolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation @ Ta = 25°C Pp . 250 mwW 1. LED ANODE
Derate above 25°C 2.94 mW/C g: hfg CATHODE

Ambient Operating Temperature Range TA —55to +100 °C 4. EMITTER
Storage Temperature Range Tetg —55to +150 °C : gg;'EECTOR
Soldering Temperature (10 seconds, 1/16” from case) — 260 °C

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.



4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33

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

Characteristic | symbol [ Min [ Typ [ Max | unit
INPUT LED
*Reverse Leakage Current IR — 0.05 100 pA
(VR = 3V, R = 1 M ohms) :
*Forward Voltage VE — 134 15 Volts
(I = 50 mA)
Capacitance Cc — 18 — pF

(VR=0V,f=1 MHz)
OUTPUT DETECTOR (TA = 25°C and g = 0, unless otherwise noted)

*Collector-Emitter Dark Current ICEO — — 100 nA
(VCe = 10V, Base Open)

*Collector-Base Breakdown Volitage V(BR)CBO 30 - - Volts
(ic = 100 A, Ig = 0)

*Collector-Emitter Breakdown Voltage V(BR)CEO 30 —_ — Volts
(Ic = 100 A, Ig = 0)

*Emitter-Collector Breakdown Voltage V(BR)ECO 5 _ — Volts
(Ilg = 100 pA, Ig = 0)

DC Current Gain hre — 16K — -

(VCe = 5V, Ic = 500 uA)
COUPLED (Tp = 25°C unless otherwise noted)

*Collector Output Current (1) 4N32, 4N33 Ic 50 —_ — mA
(VCE = 10V, I = 10 mA, Ig = 0) 4N29, 4N30 10 — —
4N31 5 — —
Isolation Surge Voltage (2, 3) Viso 7500 — — Volts
(60 Hz ac Peak, 1 Second) *4N29, 4N32 2500 — —
*4N30, 4N31, 4N33 1500 — —
Isolation Resistance (2) RISO — 101 — Ohms
(V = 500 V)
*Collector-Emitter Saturation Voltage (1) 4N31 VCE(sat) - —_ 1.2 Volts
(Ic = 2mA, If = 8 mA) 4N29, 4N39, 4N32, 4N33 — — 1
Isolation Capacitance (2) Ciso — 0.2 — pF
(V=0V,f=1MHz)
Turn-On Time ton — 0.6 5 us
(Ic = 50 mA, If = 200 mA, Ve = 10V)
Turn-Off Time toff s
(Ic = 50 mA, I = 200 mA, Vcc = 10 V) 4N29, 30, 31 —_ 17 40

4N32, 33 — 45 100

*Indicates JEDEC Registered Data.

(1) Puise Test: Pulse Width = 300 us, Duty Cycle < 2%.

(2) For this test, Pins 1 and 2 are common and Pins 4, 5 and 6 are common.

(3) Isolation Surge Voltage, V|gQ, is an internal device dielectric breakdown rating.

TYPICAL CHARACTERISTICS
2 s 10 R
T TTIH || "] I T
[~ —PULSEO 717 ] ]
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E / A, /7 E 1
216 LpAs &
z: M / -3
5 Ll =1
53 # 3
=) atlildpd ]
g A Al 8 01[Ta= -sCTHR
—Ta = —55°CTLH = —
9&. 12 A f -l o § 1 _zislc
=" 25°C TTIH > R -y
£ [ ’
— =Y +100°CTTT
il - 2 o 1
1 10 100 1000 = 05 1 2 5 10 20 50
If, LED FORWARD CURRENT (mA) I, LED INPUT CURRENT (mA)
Figure 1. LED Forward Voltage versus Forward Current Figure 2. Output Current versus Input Current



Ic, COLLECTOR CURRENT (mA)

Vg, COLLECTOR-EMITTER VOLTAGE (NORMALIZED)
8 &8 8 3

t, TIME (us)

o

4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33

)
— E=Tr = 10mA
/
/ e —
/ —1 5mA
A
2 nI A
I
L 1 nl1A
0 1 2 3 4 5 6 7 8 9 10
Vg, COLLECTOR-EMITTER VOLTAGE (VOLTS)
Figure 3. Collector Current versus
Collector-Emitter Voltage
L[]
NG NORMALIZED TO Tp = 25°C
\
~ ]
—-60 —40 -2 0. 20 40 60 80 100

Ta, AMBIENT TEMPERATURE (°C)

Figure 5. Collector-Emitter Voltage versus

Ambient Temperature

—
-
Vee = 10V H
RL = 1000
N\
N
AN N
AN 1]
AN
0NN N~
1 N
i : | =
01 02 05 1 2 5 10 20 50 100

I, LED INPUT CURRENT (mA)

Figur§ 7. Turn-On Switching Times

S

o~

NORMALIZED TO Tp = 25°C —

~

e
~

o
o

o
~

o

Ic, OUTPUT COLLECTOR CURRENT (NORMALIZED)

-60 -40 -2 0 20 40 60 8 100
TA, AMBIENT TEMPERATURE (°C)

Figure 4. Output Current versus Ambient Temperature

g 105
N
2
z
& 104 = NORMALIZED TO: Vcg = 10V
= Ta = 25°C
= A e
w
g 109 =an.
o z
£
S 102 ]
& e
£ VI
Z 0 L
g - 0V
3 1 P
8 o 20 4 60 80 100
Q TA, AMBIENT TEMPERATURE (°C)
o
Figure 6. Collector-Emitter Dark Current versus
Ambient Temperature
1000 =
=
RL = 1000
[
__ 100 100
S =
o 7.
4 V
E D4l
- 7
10
Vee = 10V
-
1 T 11
01 02 05 1 2 5 10 20 50 100

If, LED INPUT CURRENT (mA)

Figure 8. Turn-Off Switching Times



4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33

=

I = 07 uA 2
L F=0 B = 0.7 A
Y 1 8
z — 06 pA | 1
= 4 Sy = 1MHz
z" 1 14 HH~<C
£ -~ 05 pA N
=] + @ 12 ™
o 8 P 1 2 NN
5] 0.4 pA4 810
E 6 T § 8 N
= 03 5
§ t L § N
S 4y 0.2 A g6 il Sty
g ! S 4 i L
£ APS \ N
©° oL | ep »c[e
0 2 4 6 8 10 122 1 16 18 2 005 01 02 0.5 1 2 5 10 20 50
Ve, COLLECTOR-EMITTER VOLTAGE (VOLTS) Vg, VOLTAGE (VOLTS)
Figure 9. DC Current Gain (Detector Only) Figure 10. Detector Capacitances versus Voltage
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OUTLINE DIMENSIONS
[&] NOTES:
OPTIONAL STYLE 1 1. DIMENSIONING AND TOLERANCING PER ANS!
o briis PIN 1 ANODE Y14.5M, 1982,
-—" CONFGURATION ;2, z@TNODE 2 CONTROLLING DIMENSION: INCH.
3. DIM L TO CENTER OF LEAD WHEN FORMED
4 EMITTER PARALLEL.
5. COLLECTOR
e | . 6. BASE
— L—=
K | = | | oM [ MN |
| | A
B | 6
e __f* ; £
e G ! ——“—— Jen ¥ ' .
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[#Jo130005® [T[a®][8@]  CASE 730A-02 N [ 254 [ 381 [ 0100 [ 0150 ]
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6-9




MOTOROLA
EE SEMICONDUCTOR  /55mm
TECHNICAL DATA

. 4N35
6-Pin DIP Optoisolators | K 4N36
Transistor Output o 4N37

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to a monolithic silicon phototransistor detector. 6-PIN DIP -

Convenient Plastic Dual-In-Line Package ) " OPTOISOLATORS
High Current Transfer Ratio — 100% Minimum at Spec Condntlons TRANSISTOR
Guaranteed Switching Speeds OUTPUT
High Input-Output Isolation Guaranteed — 7500 Volts Peak

UL Recognized. File Number E54915 )

VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDEQ110b,
covering all other standards with equal or less stringent requirements, including
IEC204/VDE0113, VDE0160, VDE0832, VDE0833, etc.

Meets or Exceeds All JEDEC Registered Specifications = 883

@ Special lead form available (add suffix “T*" to part number) which satisfies VDE0883/

6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.
® Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for details. CASE 730A-02
: PLASTIC
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
Ratin, ) Symbol Value Unit
L 9 v SCHEMATIC
INPUT LED .
Reverse Voltage VR 6 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Ta = 25°C Pp 120 mwW
with Negligible Power in Output Detector
Derate above 25°C 1.41 mW/°C
OUTPUT TRANSISTOR
Collector-Emitter Voltage VCEO 30 Volts
Emitter-Base Voltage VEBO 7 Volts
Collector-Base Voltage VcBo 70 Volts
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation @ Tp = 25°C Pp 150 mwW
with Negligible Power in Input LED
Derate above 25°C 1.76 mW/°C
TOTAL DEVICE 1. LED ANODE
- 2. LED CATHODE
Isolation Source Voltage (1) Viso 7500 Vac 3.N.C.
(Peak ac Voltage, 60 Hz, 1 sec Duration) 4. EMITTER
Total Device Power Dissipation @ Ta = 25°C Pp 250 mwW 5. COLLECTOR
Derate above 25°C 2.94 mW/rC 6. BASE
Ambient Operating Temperature Range TA —55to +100 °C
Storage Temperature Range Tstg —55to +150 °C
Soldering Temperature (10 seconds, 1/16” from case) — 260 °C

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
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4N35, 4N36, 4N37

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

I, LED FORWARD CURRENT (mA)

Figure 1. LED Forward Voltage versus Forward Current

I, LED INPUT CURRENT (mA)

| Characteristic Symbol | Min | Typ Max | Unit
INPUT LED
Forward Voltage (I = 10 mA) TA = 25°C VE 0.8 1.156 1.5 \"
TA = —55°C 0.9 1.3 17
Ta = 100°C 0.7 1.0 1.4
Reverse Leakage Current (VR = 6 V) IR — — 10 pA
Capacitance (V = 0V, f = 1 MHz) Cy — 18 — pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current (VCg = 10V, Ta = 25°C) IcEO — 1 50 nA
(VCE = 30V, Ta = 100°C) — - 500 uA
Collector-Base Dark Current (Vcg = 10 V) Ta = 25°C IcBO — 0.2 20 nA
Ta = 100°C — 100 —
Collector-Emitter Breakdown Voltage (Ic = 1 mA) V(BR)CEO 30 45 — \
Collector-Base Breakdown Voltage (ic = 100 pA) V(BR)CBO 70 100 - \
Emitter-Base Breakdown Voltage (Ig = 100 uA) V(BR)EBO 7 7.8 — \
DC Current Gain (Ic = 2mA, Vcg = 5 V) hre — 400 —
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0) Cce — 7 — pF
Collector-Base Capacitance (f = 1 MHz, Vcg = 0) CcB — 19 — pF
Emitter-Base Capacitance (f = 1 MHz, Vgg = 0) CeB — 9 — pF
COUPLED
Output Collector Current Ta = 25°C Ic 10 30 — mA
(I = 10 mA, Vg = 10V) Ta = ~55°C 4 — —
Ta = 100°C 4 - -
Collector-Emitter Saturation Voltage (Ic = 0.5 mA, Ip = 10 mA) VCE(sat) — 0.14 0.3 v
Turn-On Time ton — 75 10 us
Turn-Off Time (Ic=2mA Vce = 10V, toff — 5.7 10
Rise Time RL = 100 Q, Figure 11) tr — 3.2 —
Fall Time tf — 4.7 -
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 - - Vac(pk)
Isolation Current (V|.0 = 3550 Vpk) 4N35 liso — — 100 pA
(Vi.0 = 2500 Vpk) 4N36 - — 100
(Vl.0 = 1500 Vpk) 4N37 — 8 100
Isolation Resistance (V = 500 V) RISO 1011 — — Q
Isolation Capacitance (V = 0V, f = 1 MHz) Ciso — 0.2 2 pF
TYPICAL CHARACTERISTICS
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Figure 2. Output Current versus Input Current




IceQ. COLLECTOR-EMITTER DARK CURRENT

ton, TURN-ON TIME (ys)

Ic, COLLECTOR CURRENT (mA)

(NORMALIZED}

4N35, 4N36, 4N37
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Ic. TYPICAL COLLECTOR CURRENT (mA)

4N35, 4N36, 4N37
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Figure 9. DC Current Gain (Detector Only)

V, VOLTAGE (VOLTS)

Figure 10. Capacitances versus Voltage

TEST CIRCUIT
Vec =10V
|
1
'i) RL=1000 i
|
INPUT ¥ T OUTPUT
INPUT CURRENT ADJUSTED =

TO ACHIEVE I¢ = 2mA.

INPUT PULSE

OUTPUT PULSE

Figure 11. Switching Times

OUTLINE DIMENSIONS

r‘-l OPTIONAL STYLE 1:
PIN 1. ANODE
AL ? LI ;%mom
4 EMITTER
5, COLLECTOR
TR — e 8.BASE
k) -t
| |
T |
SEATING ; N
PLANE
G / —lbe— g 6nt
E M\/ [#{o130009® [T @[ a®]
D sp
[#]01310005® [T]a®[8®]| CASE 730A-02
PLASTIC

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIM L TO CENTER OF LEAD WHEN FORMED
PARALLEL.

K [ 038 [ 254 [ 0015 [ 0100
L 762 BSC 0.300 BSC

M| o |15 | 0 [ 15
N [ 254 | 381 [ 0100 [ 0150
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MOTOROLA
m SEMICONDUCTOR —
TECHNICAL DATA

_ o 4N38
6-Pin DIP Optoisolators | 4N38A

Transistor Output

These devices consist of a gallium arsenide infrared emitting diode optically coupled

to a monolithic silicon phototransistor detector. 6-PIN DIP

° gonvenient Plastic Dual-in-Line Package OPTc;ISOLATORS

® Guaranteed 80 Volt V(BR)CEQO Minimum

® High Input-Output Iso(lati())n Guaranteed — 7500 Volts Peak TRANSISTOR OUTPUT

® Meets or Exceeds All JEDEC Registered Specifications

® UL Recognized. (1) File Number E54915 )

® VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE0110b,
covering all other standards with equal or less stringent requirements, including
IEC204/VDE0113, VDE0160, VDE0832, VDE0833, etc.

® Special lead form available (add suffix “T"’ to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.
® Various lead form options available. Consult “Optoisolator Lead Form Options’ data
sheet for details. CASE 730A-02
PLASTIC
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
Rating Symbol Value Unit SCHEMATIC
INPUT LED
Reverse Voltage VR '3 Volts
Forward Current — Continuous - IF 80 mA
Forward Current — Pk (PW = 300 us, 2% duty cycle) IF(pk) 3 A
LED Power Dissipation @ Tp = 25°C Pp 150 mw
with Negligible Power in Output Detector 1
Derate above 25°C ) 1.41 mW/°C
OUTPUT TRANSISTOR
Collector-Emitter Voltage VCEO 80 Volts
Emitter-Collector Voltage VECO 7 Volts
Collector-Base Voltage VcBO 80 Volts
Collector Current — Continuous Ic 100 mA
Detector Power Dissipation @ Ta = 25°C Pp 150 mwW-
with Negligible Power in Input LED
Derate above 25°C 1.76 mW/°C
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation @ Tp = 25°C PD 250 mw 1. LED ANODE
Derate above 25°C 2.94 mwW/rC ; Ir-qE([;) CATHODE .
Ambient Operating Temperature Range TA —55to +100 °C 4: EP.AI.TTER
Storage Temperature Range Tstg —55 to + 150 °C 2 gg's-léfcmn
Soldering Temperature (10 sec, 1/16” from case) Tsol 260 °C )

Note: (1) 4N38 does not require UL approval; 4N38A does. Otherwise both parts are identical. Both parts built by
Motorola have UL approval.



4N38, 4N38A

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

L Characteristic | symbol [ Min [ Ty | Max [ unit
INPUT LED
Forward Voltage (I = 10 mA) TA = 25°C VE - 1.15 1.5 Volts
Ta = —55°C — 13 -
TA = 100°C — 1.05 —
Reverse Leakage Current (VR = 3 V) IR — — 100 pA
Capacitance (V = 0V, f = 1 MHz) Cy -_ 18 — pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current ICEO — 20 50 nA
(VCg = 60V, Ta = 25°C)
(VCE = 60V, Ta = 100°C) ICEO - 6 —_ pA
Collector-Base Dark Current (Vcg = 60 V) IcBO - 2 20 nA
Collector-Emitter Breakdown Voltage (Ic = 1 mA) V(BR)CEO 80 120 — Volts
Collector-Base Breakdown Voltage (Ic = 1 uA) V(BR)CBO 80 120 — Volts
Emitter-Collector Breakdown Voltage (Ig = 100 nA) V(BR)ECO 7 7.8 - Volts
DC Current Gain (Ic = 2mA, Vcg = 5V) hrg — 400 _ —
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0) Cce — 8 — pF
Collector-Base Capacitance (f = 1 MHz, Vcg = 0) Ccs - 21 — pF
Emitter-Base Capacitance (f = 1 MHz, Vgg = 0) CeB — 8 — pF
COUPLED
Output Collector Current (If = 20 mA, Vcg = 1V) Ic 4 7 - mA
Collector-Emitter Saturation Voltage (Ic = 4 mA, I = 20 mA) VCE(sat) — — 1 Volts
Turn-On Time (Ic = 2 mA, V¢cc = 10V, R = 100 Q, Figure 11) ton — 3 — us
Turn-Off Time (Ic = 2 mA, Vcc = 10V, R = 100 Q, Figure 11) toff - 2.8 —_ us
Rise Time (Ic = 2 mA, Vgc = 10V, R = 100 Q, Figure 11) tr — 1.6 —_ us
Fall Time (ic = 2 mA, Vcc = 10V, R = 100 @, Figure 11) t — 2.2 — us
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 - —_ Vac(pk)
Isolation Resistance (V = 500 V) RiIsO 1011 — — Q
Isolation Capacitance (V = 0V, f = 1 MHz) Ciso —_ 0.2 —_ pF

TYPICAL CHARACTERISTICS
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Figure 1. LED Forward Voltage versus Forward Current Figure 2. Output Current versus Input Current
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4N38, 4N38A
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4N38, 4N38A
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TEST CIRCUIT WAVEFORMS
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Vec = 10V
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RL = 1000
>
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Figure 11. Switching Times

OUTLINE DIMENSIONS
) NOTES:
oFmoNAL STYLE: 1. DIMENSIONING AND TOLERANCING PER ANS!
AL I PIN 1. ANODE YI45M, 1982,
) CONRGURATION 2 CATHODE 2. CONTROLLING DIMENSION: INCH,
ine 3. DIM L TO CENTER OF LEAD WHEN FORMED
[B-] + EMITTER PARALLEL,
_ 1 5. COLLECTOR
G e . 6. BASE

K I ! MILLMETERS | INCHES
| i i DM | MIN [ MAX | MIN | MAX
A | 813 | 889 | 0320 | 0350
E 610 | 660 | 0240 | 0260
L C 293 5.08 0.115 | 0.200
SEATING { N 041 | 050 | 0016 | 0020
PLANE 102 1 177 | 0040 | 0070
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MOTOROLA
EE SEMICONDUCTO R /s
TECHNICAL DATA

6-Pin DIP Optoisolators :ng

SCR Output

These devices consist of a gallium-arsenide infrared emitting diode optically coupled
to a photo sensitive silicon controiled rectifier (SCR). They are designed for applications

requiring high electrical isolation between low voltage control circuitry and the ac line. 6-PIN DIP

® High Blocking Voltage of 200 V for 120 Vac lines, or 400 V for 240 Vac Lines OPTOISOLATORS
® Very High Isolation Voltage: Vjgsg = 7500 Vac Min SCR OUTPUT

® Standard 6-Pin DIP 200 and 400 VOLTS
e UL Recognized, File Number E54915 )

® Meets or Exceeds All JEDEC Registered Values

e VDE approved per standard 0883/6.80 (Certificate number 41853), with additional

approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including IEC204
VDEO0113, VDE0160, VDE0832, VDE0833, etc. — 883
Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for details.

MAXIMUM RATINGS* (Tp = 25°C unless otherwise noted)

Rating Symbol Value Unit CASE 730A-02
PLASTIC
INPUT LED
Reverse Voltage VR 6 Volts
Forward Current — Continuous Ig 60 mA SCHEMATIC
— Peak (PW = 100 us, 1% duty cycle) IF(pk) 1 A
Power Dissipation Pp 100 mwW
Derate above 50°C 2 mW/°C
OUTPUT DRIVER
Peak Forward Blocking Voltage 4N39 Vbm 200 Volts
(-55° to +100°C) 4N40 400
Forward RMS Current IT(RMS) 300 mA
(Full Cycle, 50 to 60 Hz) 1 6
Peak Nonrepetitive Surge Current ITsm 10 A ¥
(PW = 100 pus) 2 5
Peak Reverse Gate Voltage VGR 6 Volts 30 4
Peak Gate Input Current 1G(pk) 100 mA
Power Dissipation Pp 400 mwW
Derate above 25°C 8 mW/°C
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 5 Second Duration)
Total Device Power Dissipation Pp 450 mwW
Derate above 50°C 9 mW/°C 1. ANODE
Junction Temperature Range Ty —40to +100 °C 2. CATHODE
3.NC.
Ambient Operating Temperature Range TA —55to +100 °C 4. SCR CATHODE
Storage Temperature Range Tstg —55to + 150 °C 5. SCR ANODE
6. SCR GATE
Soldering Temperature (10 s) — 260 °C

(1) Isolation surge voltage, V|SQ. is an internal device dielectric breakdown rating.
* Indicates JEDEC registered values.



4N39, 4N40

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

Characteristic ] Symbol l Min Typ I Max Unit
INPUT LED
Reverse Leakage Current (VR = 3 V) IR — 0.05 10 RA
Forward Voltage (If = 10 mA) VE —_ 1.2 1.5 Volts
Capacitance (V = 0V, f = 1 MHz) Cy - 50 —_ pF
OUTPUT DETECTOR
Peak Off-State Voltage 4N39 Vpm 200 — - Volts
(RGK = 10 k2, Tp = 100°C) 4N40 400 - —
Peak Reverse Voltage 4N39 VRM 200 - — Volts
(TA = 100°C) 4N40 400 — —
On-State Voltage (It = 0.3 A) V™M — 1.1 1.3 Volts
Off-State Current 4N39 IDM — — 50 nA
(VDM = Rated Voltage, Rgk = 10 kQ, If = 0, 4N40 — — 150
Ta = 100°C)
Reverse Current 4N39 IRM — — 50 HA
(VRM = Rated Voltage, I = 0, TA = 100°C) 4N40 — — 150
Holding Current (VFX = 50 V, Rgk = 27 kQ) IH —_ — 200 HA
Capacitance (V = 0V, f = 1 MHz) Cy pF
Anode — Gate —_ 20 —
Gate — Cathode —_ 350 —_
COUPLED
LED Current Required to Trigger T mA
(Vak = 50 V, Rgg = 10 kQ) — 15 30
(VAK = 100 V, RgK = 27 kQ) — 8 14
Isolation Resistance Input to Output (V|g = 500 Vdc) Riso 100 — — GQ
Capa‘citance Input to Output (V|0 = 0, f = 1 MHz) Ciso — 2 —_ pF
Turn-On Time . . ton — - 50 us
(VAK = 50 V, I = 30 mA, Rgk = 10 kQ, R = 200 Q)
Coupled dv/dt, Input to Output (See Figure 8) dv/dt —_ 500 — Volts/us
Isolation Surge Voltage (1) Viso 7500 — — Vac(pk)
(Peak ac Voltage, 60 Hz, 5 Second Duration)

(1) Isolation surge voltage, V|50, is an internal device dielectric breakdown rating.
* Indicates JEDEC registered values.
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Figure 1. Forward Current versus LED Forward Voltage Figure 2. On-State Characteristics
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4N39, 4N40
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TYPICAL APPLICATIONS
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Use of the 4N40 for high sensitivity, 7500 V isolation
capability, provides this highly reliable solid state relay
design. This design is compatible with 74, 74S and 74H
series T2L logic systems inputs and 240 Vac loads up to
10 A

Figure 5. 10 A, T2L Compatible, Solid State Relay

The high surge capability and non-reactive input char-
acteristics of the 4N40 allow it to directly couple, without
buffers, T2L and DTL logic to indicator and alarm devices,
without danger of introducing noise and logic glitches.

Figure 6. 25 W Logic Indicator Lamp Driver

4N40
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o— 1

I
L ouTPUT

Use of the high voltage PNP portion of the 4N40, pro-
vides a 400 V transistor capable of conducting positive
~and negative signals with current transfer ratios of over
1%. This function is useful in remote ‘instrumentation,
high voltage power supplies and test equipment. Care
should be taken not to exceed the device 400 mW power
dissipation rating when used at high voltages. :

Figure 7. 400 V Symmetrical Transistor Coupler
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4N39, 4N40
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Figure 8. Coupled dv/dt — Test Circuit
OUTLINE DIMENSIONS
[-A-] NOTES:
r-" 1. DIMENSIONING AND TOLERANCING PER ANSI
i YI45M, 1882,
R CONRGURATION 2. CONTROLLING DIMENSION: INCH,
I 3. DIM L TO CENTER OF LEAD WHEN FORMED
PARALLEL.
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MOTOROLA
TECHNICAL DATA

6-Pin DIP Optoisolators

Transistor Output

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to a monolithic silicon phototransistor detector.

® Convenient Plastic Dual-in-Line Package

® Guaranteed 70 Volt V(BR)CEQ Minimum

® High Input-Output Isolation Guaranteed — 7500 Volts Peak

® UL Recognized. File Number E54915 Q)

® VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDEO110b,

covering all other standards with equal or less stringent requirements, including ‘
883

IEC204/VDE0113, VDEO160, VDE0832, VDE0833, etc.

Special lead form available (add suffix “T"’ to part number) which satisfies VDE0883/

6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options’ data
sheet for details.

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

EE SEMICONDUCT O R

CNY17-1
CNY17-2
CNY17-3

6-PIN DIP
OPTOISOLATORS
TRANSISTOR OUTPUT

CASE 730A-02
PLASTIC

Rating Symbol Value Unit
INPUT LED
Reverse Voltage VR 6 Volts
Forward Current — Continuous IF 60 mA
Forward Current — Pk (PW = 1 us, 330 pps) IF(pk) 1.5 A
LED Power Dissipation @ Tp = 25°C Pp 120 mwW
with Negligible Power in Output Detector
Derate above 25°C 141 mW/°C
OUTPUT TRANSISTOR
Collector-Emitter Voltage VCEO 70 Volts
Emitter-Base Voltage VEBG 7 Volts
Collector-Base Voltage VcBo 70 Volts
Collector Current — Continuous Ic 100 mA
Detector Power Dissipation @ Tp = 25°C Pp 150 mw
with Negligible Power in Input LED
Derate above 25°C 1.76 mW/°C
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 294 mW/°C
Ambient Operating Temperature Range iy —55to +100 °C
Storage Temperature Range Tstg —55to +150 °C
Soldering Temperature (10 sec, 1/16” from case) Tsol 260 °C

SCHEMATIC

1. LED ANODE
2. LED CATHODE
3NC

4. EMITTER

5. COLLECTOR
6. BASE

(1) Isolation surge voltage is an internal device dielectric breakdown rating. For this test, Pins 1 and 2 are
common, and Pins 4, 5 and 6 are common.
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CNY17-1, CNY17-2, CNY17-3

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

[ Characteristic Symbol | Min [ Typ | Max Unit |
INPUT LED
Forward Voltage (Ig = 60 mA) TA = 25°C VF — 1.35 1.65 Volts
TA = —55°C — 15 —_
TA = 100°C —_ 1.25 -
Reverse Leakage Current (VR = 6 V) IR — — 10 pA
Capacitance (V = 0, f = 1 MHz) Cy - 18 — pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current CNY17-1,2 ICEO - 5 50 nA
(VCE = 10V, Tp = 25°C) CNY17-3 — 5 100
(Vcg = 10V, T = 100°C) All devices ICEO - 1.6 — pA
Collector-Base Dark Current (Vcg = 10 V) IcBo — 0.5 — nA
Collector-Emitter Breakdown Voltage (Ic = 1 mA) V(BR)CEO 70 120 — Volts
Collector-Base Breakdown Voltage (Ic = 100 pA) V(BR)CBO 70 120 - Voits
Emitter-Base Breakdown Voltage (Il = 100 pA) V(BR)EBO 7 7.8 — Volts
DC Current Gain (Ic = 2mA, Vcg = 5V) hfg — 400 — —
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0) Cce - 8 — pF
Collector-Base Capacitance (f = 1 MHz, Vcg = 0) Ccs — 21 — pF
Emitter-Base Capaci (f = 1 MHz, Vgg = 0) CeB — 8 — pF
COUPLED
Output Collector Current CNY17-1 ic 4 6 . 8 mA
(IF = 10mA,Vcg = 5V) CNY17-2 6.3 10 125
CNY17-3 10 15 20
Collector-Emitter Saturation Voltage (Ic = 2.5 mA, If = 10 mA) VCE(sat) — 0.18 0.4 Volts
Delay Time (I = 10 mA, Vg = 5V, RL = 75 Q, Figure 11) td - 1.6 5.6 us
Rise Time (If = 10 mA, Vcc = 5V, R = 75 Q, Figure 11) tr —_ 1.6 4 us
Storage Time (I = 10 mA, Vgc = 5V, R = 75 Q, Figure 11) ts - 0.7 4.1 us
Fall Time (If = 10 mA, Vcc = 5V, R = 75 Q, Figure 11) tf — 23 35 us
Delay Time tq us
(IF = 20 mA, Vce = 5V, R = 1kQ, Figure 11) CNY17-1 —_ 1.2 5.5
(IF = 10 mA, Vce = 5V, R = 1kQ, Figure 11)  CNY17-2,3 —_ 1.8 8
Rise Time tr us
(If = 20 mA, Vcc = 5V, R = 1kQ, Figure 11) CNY17-1 — 33
(IF = 10 mA, Vce = 5V, RL = 1k, Figure 11)  CNY17-2,3 —_ 5
Storage Time ts us
(IF = 20 mA, Vgc = 5V, RL = 1 kQ, Figure 11) CNY17-1 s 4.4 34
(If = 10 mA, Vcc = 5V, RL = 1k, Figure 11) CNY17-2,3 - 2 39
Fall Time tf us
(If = 20 mA, Vcc = 5V, RL = 1 kQ, Figure 11) CNY17-1 — 9.7 20
(IF = 10mA, Vge = 5V, RL = 1k, Figure 11) CNY17-2,3 - 9.4 24
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 —_ —_ Vac(pk)
Isolation Resistance (V = 500 V) Riso 1011 — — Q
Isolation Capacitance (V = 0, f = 1 MHz) Ciso — 0.2 0.5 pF
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IcgQ. COLLECTOR-EMITTER DARK CURRENT (NORMALIZED)

Ic, COLLECTOR CURRENT (mA)

CNY17-1, CNY17-2, CNY17-3

TYPICAL CHARACTERISTICS
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Figure 1. LED Forward Voltage versus Forward Current
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CNY17-1, CNY17-2, CNY17-3
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OUTLINE DIMENSIONS
[Aa]
oFmoNAL STYLE 1: NOTES:
Y Y LEAD PIN 1. ANODE 1. DIMENSIONING AND TOLERANCING PER ANSI
CCONFIGURATION 2’ CATHODE Y14.5M, 1982
NG 2. CONTROLLING DIMENSION: INCH.
 EMITTER 3. DIM L TO CENTER OF LEAD WHEN FORMED
_ 1 5. COLLECTOR PARALLEL.
T ¢ 6. BASE
K4 fe—t— WILLMETERS
| ! DM | MIN | MAX
| | A [ 813 | 889
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-] | 293 | 508
SEATNG ‘ N 041 | 050
PLANE 102 | 117
G , / S “2.%5%:30
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MOTOROLA
| SEMICONDUCTOR |
- TECHNICAL DATA

H11A1

6-Pin DIP Optoisolators ~ thru
Transistor Output . H11A5

These devices consist of a gallium arsenide infrared emitting diode optically coupled

to a monolithic silicon phototransistor detector. ) 6-PIN DIP
® Convenient Plastic Dual-in-Line Package OPTOISOLATORS
Economical ‘ TRANSISTOR OUTPUT

.

o High Input-Output Isolation Guaranteed — 7500 Volts Peak

® UL Recognized. File Number E54915 Q)

e VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDEO0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including lECZO4
VDEO0113, VDE0160, VDE0832, VDE0833, etc. ——883

® Special lead form available (add suffix “T"” to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.
® Various lead form options available. Consult “Optoisolator Lead Form Options’ data
sheet for details. . ‘ CASE 730A-02
PLASTIC

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Rating Symbol Value - Unit SCHEMATIC

INPUT LED '

Reverse Voltage VR 3 Volts

Forward Current — Continuous [ 60 mA

LED Power Dissipation @ Tp = 25°C Pp 120 mw 1 6
with Negligible Power in Output Detector

Derate above 25°C 141 mW/°C “

OUTPUT TRANSISTOR z 5
Collector-Emitter Voltage VCEO 30 Volts 4
Emitter-Collector Voltage VECO 7 Volts s
Collector-Base Voltage VcBo 70 Volts
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation @ TpA = 25°C Pp 150 mwW

. L . 1. LED ANODE
with Negligible Power in Input LED
Derate above 25°C 1.76 mW/rC g llf(? CATHODE

TOTAL DEVICE _ 4. EMITTER

Isolation Surge Voltage (1) Viso 7500 Vac 5. COLLECTOR
(Peak ac Voltage, 60 Hz, 1 sec Duration) 6. BASE

Total Device Power Dissipation @ Ta = 25°C Pp 250 mwW

Derate above 25°C 294 mW/°C

Ambient Operating Temperature Range Ta —55to +100 °C

Storage Temperature Range Tstg —55to +150 °C

Soldering Temperature (10 sec, 1/16” from case) Tsol 260 °C

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
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H11A1 thru H11A5

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

IF, LED FORWARD CURRENT (mA)

Figure 1. LED Forward Voltage versus Forward Current
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I, LED INPUT CURRENT (mA)

[ Characteristic | symbol | Min Typ Max | unit |
INPUT LED
Forward Voltage (I = 10 mA, Tp = 25°C) VE — 1.15 1.5 Volts
TA = —55°C — 1.3 —
TaA = 100°C - 1.05 —_
Reverse Leakage Current (VR = 3 V) IR — 0.01 10 pA
Capacitance (V = 0V, f = 1 MHz) Cy - 18 - pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current (Vcg = 10 V) Ta = 25°C ICEO —_ 1 50 nA
Ta = 100°C — 1 — RA
Collector-Base Dark Current (Vcg = 10 V) TA = 25°C IcBO — 0.2 20 nA
Ta = 100°C — 100 —
Collector-Emitter Breakdown Voltage (Ic = 10 mA) V(BR)CEO 30 45 — Volts
Collector-Base Breakdown Voltage (Ic = 100 pA) V(BR)CBO 70 100 — Volts
Emitter-Collector Breakdown Voltage (I = 100 pA) V(BR)ECO 7 7.8 — Volts
DC Current Gain (Ic = 5 mA, Vcg = 5 V) heg — 500 — —
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0 V) Cce — 7 — pF
Collector-Base Capacitance (f = 1 MHz, Vcg = 0 V) CcB — 19 — pF
Emitter-Base Capacitance (f = 1 MHz, Vgg = 0 V) CeB — 9 — pF
COUPLED
Output Collector Current (If = 10 mA, Vcg = 10V) H11A1 Ic 5 12 — mA
H11A2,3 2 7 —_
H11A4 1 5 —_
H11A5 3 9 —
Collector-Emitter Saturation Voltage (ic = 0.5 mA, I = 10 mA) VCE(sat) 0.1 04 Volts
Turn-On Time (If = 10 mA, Vcc = 10V, R = 100 @, Figure 11) ton — 2.8 — ns
Turn-Off Time (I = 10 mA, Vce = 10V, R = 100 Q, Figure 11) toff - 45 - us
Rise Time (If = 10 mA, Vcc = 10V, R = 100 Q, Figure 11) tr — 1.2 — ns
Fall Time (If = 10 mA, Vcc = 10V, R = 100 Q, Figure 11) tf — 1.3 — us
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 — — Vac(pk)
Isolation Resistance (V = 500 V) RiSO 1011 — — Q
Isolation Capacitance (V = 0V, f = 1 MHz) Ciso —_ 0.2 — pF
TYPICAL CHARACTERISTICS
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Figure 2. Output Current versus Input Current
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H11A1 thru H11A5
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OUTLINE DIMENSIONS
[a] NOTES:
oPmONAL STYE: 1. DIMENSIONING AND TOLERANCING PER ANSI
Yy Y Y LEAD : Y145M, 1982,
} CONAGURATION PN ; :AN%OE 2. CONTROLLING DIMENSION: INCH.
Ine 3. DIM L TO CENTER OF LEAD WHEN FORMED
o EMITTER PARALLEL.
| 5. COLLECTOR
AT T e L 6. BASE
2 1 1 DIM | MIN | MAX \ MAX
| | A | 813 | 889 | 0320 | 0350
B | 610 | 660 | 0240 | 0.260
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M| e [ [ ¢ [ 15
[#[o3005® [1[a®][8®]  CASE 730A-02 N | 254 | 381 | 0100 | 0.150
PLASTIC
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MOTOROLA

m SEMICONDUCTOR —
TECHNICAL DATA

H11AA1

6-Pin DIP Optoisolators thru
AC Input/Transistor Output H11AA4

These devices consist of two gallium arsenide infrared emitting diodes connected in
inverse-parallel, optically coupled to a monolithic silicon phototransistor detector. They

are designed for applications requiring the detection or monitoring of ac signals. OPTgrslgLT:ORS
® Convenient Plastic Dual-in-Line Package AC INPUT
® Built-In Protection for Reverse Polarity TRANSISTOR OUTPUT

® High Input-Output Isolation Guaranteed — 7500 Volts Peak

® UL Recognized. File Number E54915 \}

® Various lead form options available. Consult “Optoisolator Lead Form Options’ data
sheet for details.

CASE 730A-02
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit SCHEMATIC
INPUT LED
Forward Current — Continuous (RMS) If 60 mA
LED Power Dissipation @ Ta = 25°C Pp 120 mwW
with Negligible Power in Output Detector
Derate above 25°C 1.41 mW/°C 10 ¥ 06
OUTPUT TRANSISTOR 2 * “ 5
Collector-Emitter Voltage VCceo 30 Volts
Emitter-Base Voltage VEBO 5 Volts 3o 4
Collector-Base Voltage VcBo 70 Volts
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation @ Tp = 25°C Pp 150 mW
with Negligible Power in Input LEDs . 1.INPUT LED
Derate above 25°C 1.76 mwW/C ; ::‘EUT LED
TOTAL DEVICE ‘ 4 EMITTER
Isolation Surge Voltage (1) Viso 7500 Vac 5. COLLECTOR
(Peak ac Voltage, 60 Hz, 1 sec Duration) 6. BASE
Total Device Power Dissipation @ Ta = 25°C Pp 250 mwW
Derate above 25°C 294 mwW/°C
Ambient Operating Temperature Range TA —55to +100 °C
Storage Temperature Range Tstg —55 to +150 °C
Soldering Temperature (10 sec, 1/16" from case) Tsol 260 °C

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
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Vin, INPUT VOLTAGE (VOLTS)

H11AA1 thru H11AA4

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

Characteristic Symbol Min | Typ | Max Unit
INPUT LEDS
Forward Voltage H11AA1,3,4 VE — 1.15 1.5 Volts
(IF = 10 mA, either direction) H11AA2 — 1.15 1.8
TA = —55°C  All devices — 1.3 —
Ta = 100°C All devices — 1.05 —
Capacitance (V = 0V, f = 1 MHz) Cy — 18 — pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current H11AA1,3,4 ICEO — 1 100 nA
(VCE = 10V) H11AA2 — 1 200 nA
Ta = 100°C All devices — 1 — kA
Collector-Base Dark Current (Vcg = 10 V) IceBoO — 0.2 — nA
Collector-Emitter Breakdown Voltage (Ic = 10 mA) V(BR)CEO 30 45 — Volts
Collector-Base Breakdown Voltage (Ic = 100 uA) V(BR)CBO 70 100 — Volts
Erpi(ter-CoIIector Breakdown Voltage (I = 100 uA) V(BR)ECO 5 7.8 - Volts
DC Current Gain (Ic = 2 mA, Vcg = 5V) heg — 500 — -
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0 V) Cce — 7 — pF
Collector-Base Capacitance (f = 1 MHz, Vcg = 0 V) Ccs — 19 — pF
Emitter-Base Capacitance (f = 1 MHz, VEg = 0 V) Ces — 9 — pF
COUPLED
Output Collector Current H11AA1 Ic 2 5 — mA
(IF = £10 mA, Vcg = 10 V) H11AA2 1 2 —_
H11AA3 5 10 —
H11AA4 10 15 -
Output Collector Current Symmetry (Note 1) H11AA1,3,4 — 0.33 — 3 —
Icatlp = +10 mA, Vcg = 1ov)
Icatlp = —10mA,Vcg = 10V,
Collector-Emitter Saturation Voltage (Ic = 0.5 mA, I = =10 mA) VCE(sat) — 0.1 0.4 Volts
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 — — Vac(pk)
Isolation Resistance (V = 500 V) Riso 1011 — — Q
Isolation Capacitance (V = 0V, f = 1 MHz) Ciso — 0.2 — pF
Note 1. This specification guarantees that the higher of the two Ic readings will be no more than 3 times the lower at If = 10 mA.
TYPICAL CHARACTERISTICS
T T 1 T
24~ = = ==—=PULSE ONLY —4
n PULSE OR oC == A INPUT CURRENT
e Jad WAVEFORM
N y
08
0
MAXIMUM
—-08 PEAK,OUTPUT
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18 =7 - T MNIMUM
_24 P = \ [V i \T 7 TN Peakioutput
A——F CURRENT (1)
—1000 —600 -20 0 200 600 1000

ir, INSTANTANEOUS INPUT CURRENT (mA)

Figure 1. Input Voltage versus Input Current
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H11AA1 thru H11AA4
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MOTOROLA
EE SEMICONDUCTO R 150
TECHNICAL DATA

H11AV1,A

6-Pin DIP Optoisolators H11AV2,A
Transistor Output H11AV3,A

Each device consists of a gallium arsenide infrared emitting diode optically coupled to
a monolithic silicon phototransistor detector.

6-PIN DIP
® High Efficiency, Low Degradation Liquid-Phase Epitaxial Emitter OPTOISOLATORS
@ High Input-Output Isolation Guaranteed — 7500 Volts Peak TRANSISTOR OUTPUT

® UL Recognized. File Number E54915 \)

® VDE approved per standard 0883/6.80 (Certificate number 41853), with additiona
approval to DIN IEC380/VDEO0806, |EC435/VDE0805, IEC65/VDE0860, VDE0110b, 333
covering all other standards with equal or less stringent requirements, including
IEC204/VDEO0113, VDE0160, VDE0832, VDE0833, etc.

® Part numbers with suffix ‘A’ permit circuit board mounting on 0.400” centers, which
satisfies VDE requirement for 8 mm minimum creepage distance between input and
output solder pads.

® Internal Conductive Part Separation 0.5 mm Minimum which now satisfies all above
mentioned VDE and DIN IEC standards. For details consult “’Application of the
Motorola VDE Approved Optocouplers,” AN978.

® Other lead form options are available. Consult “OptOIsoIator Lead Form Options” data
sheet for details.

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

| Rating [ symbol | vale [ unit |
INPUT LED
Reverse Voltage VR 6 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Tp = 25°C Pp 120 mwW
with Negligible Power in Output Detector
Derate above 25°C 1.41 mW/C SCHEMATIC
OUTPUT TRANSISTOR
Collector-Emitter Voltage VCEO 70 Volts
Emitter-Base Voltage VEBO 7 Volts 1 6
Collector-Base Voltage veceo 70 Volts
Collector Current — Continuous Ic 150 mA 2 h 5
Detector Power Dissipation @ Tp = 25°C Pp 150 mw 4
with Negligible Power in Input LED 30—
Derate above 25°C 1.76 mwW/C
TOTAL DEVICE :
Isolation Surge Voltage (1) Viso 7500 Vac 1. LED ANODE
(Peak ac Voltage, 60 Hz, 1 sec Duration) : 2, LED CATHODE
Total Device Power Dissipation @ TA = 25°C Pp 250 mw i EN(I:ITTER
Derate above 25°C 294 mW/C 5. COLLECTOR
Ambient Operating Temperature Range TA —55to +100 °C 6. BASE
Storage Temperature Range Tstg -55t0 +150 °C
Soldering Temperature (10 sec, 1/16” from case) Tsol 260 °C

(1) Isolation surge voltage is an internal device dielectric breakdown rating. For this test, Pins 1 and 2 are
common, and Pins 4, 5 and 6 are common.
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H11AV1, H11AV1A, H11AV2, H11AV2A, H1 1AV3,‘ H11AV3A

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

[ Characteristic symbol [ min [ Ty Max . | Unit
INPUT LED )
Forward Voltage (If = 10 mA) Ta = 25°C VF 0.8 1.16 15 Volts
TA = —55°C 0.9 13 1.7
TA = 100°C 0.7 1.05 14
Reverse Leakage Current (VR = 6 V) IR — — 10 nA
Capacitance (V = 0V, f = 1 MHz2) Cy — 18 — pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current (Vcg = 10 V) ICEO — 5 50 nA
Collector-Base Dark Current (Vcg = 10 V) Iceo — 05 — nA
Coll -Emitter Breakd Voltage (Ic = 1 mA) V(BR)CEO .70 100 — Volts
Collector-Base Breakdown Voltage (ic = 100 pA) V(BR)CBO 70 100 — Volts
Emitter-Collector Breakdown Voltage (Ig = 100 nA) V(BR)ECO 7 8 — Volts
DC Current Gain (Ic = 2 mA, Vcg = 10V) brg — 500 — —
Coll -Emitter Cap (f = 1MHz, Vg = 10V) Cce — 45 — pF
COUPLED
Output Collector Current (I = 10 mA, Vcg = 10 V) Ic mA
H11AV1, H11AV1A 10 15 30
H11AV2, H11AV2A 5 10 -
H11AV3, H11AV3A 2 7 —
Collector-Emitter Saturation Voltage (ic = 2 mA, I = 20 mA) VCE(sat) — 0.15 0.4 Volts
Turn-On Time (Ic = 2mA, Vgc = 10V, R = 100 Q, Figure 11) ton — 5 15 us
Turn-Off Time (Ic = 2 mA, Vcc = 10V, R = 100 £, Figure 11) toff - — 4 .15 pus
Isolation Voltage (f = 60 Hz, t = 1 sec). Viso 7500 — - Vac(pk)
Isolation Resistance (V = 500 V). Riso 1011 — — Q
Isolation Capacitance (V = 0V, f = 1 MHz2) Ciso — 0.2 0.5 pF
TYPICAL CHARACTERISTICS
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= g
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214 e
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Ir, LED FORWARD CURRENT (mA)

Figure 1. LED Forward Voltage versus Forward Current
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H11AV1, H11AV1A, H11AV2, H11AV2A, H11AV3, H11AV3A

If, LED INPUT CURRENT (mA)

Figure 7. Turn-On Switching Times
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‘ Ig, TYPICAL COLLECTOR CURRENT (mA)

H11AV1, H11AV1A, H11AV2, H11AV2A, H11AV3, H11AV3A

Ve, COLLECTOR-EMITTER VOLTAGE (VOLTS) V, VOLTAGE (VOLTS)
Figure 9. DC Current Gain (Detector Only)
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MOTOROLA
EE SEMICONDUCT O/R  1mm
TECHNICAL DATA

H11B1

6-Pin DIP Optoisolators H11B2
Darlington Output H11B3

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to a monolithic silicon photodarlington detector. They are designed for use in applica- 6-PIN DIP
tions requiring high sensitivity at low input currents. OPTOISOLATORS
® Convenient Plastic Dual-In-Line Package : DARLINGTON OUTPUT
® High Sensitivity to Low Input Drive Current
@ High Input-Output Isolation Guaranteed — 7500 Volts Peak
® UL Recognized. File Number E54915 Q\)
® VDE approved per standard 0883/6.80 (Certificate number 41853), with-additional
approval to DIN |IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDEO110b,
covering all other standards with equal or less stringent requirements, including.
IEC204/VDE0113, VDE0160, VDE0832, VDE0833, etc. ——
® Special lead form available (add suffix “T" to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.
® Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for details. CASE 730A-02
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) SCHEMATIC
| Rating Symbol |  Value Unit
INPUT LED : )
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA 1 5
LED Power Dissipation @ Tp = 25°C Pp 150 mw
with Negligible Power in Output Detector .
Derate above 25°C 1.41 ‘mW/°C 2 5
OUTPUT DETECTOR
Collector-Emitter Voltage VCEO 25 Volts 30— 4
Emitter-Base Voltage VEBO 7 Volts
Collector-Base Voltage Vceo 30 Volts
Collector Current — Continuous Ic 100 mA
Detector Power Dissipation @ Ta = 25°C Pp 150 mwW
with Negligible Power in Input LED
Derate above 25°C 1.76 mW/°C
TOTAL DEVICE '
Isolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 1 sec Duration) .
Total Device Power Dissipation @ Ta = 25°C Pp 250 mw 1. LED ANODE
Derate above 25°C ) 2.94 mW/°C 2 hfg CATHODE
3.NC
Ambient Operating Temperature Range TA —55 to +100 °C 4 EMITTER
Storage Temperature Range Tstg ~55 to +150 °C : gg‘s-léECTOR
Soldering Temperature (10 sec, 1/16” from case) - 260 °C '

(1) Isolation surge voltage is an internal device dielectric breakdown rating. For this test, Pins 1 and 2 are
common, and Pins 4, 5 and 6 are common.
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H11B1, H11B2, H11B3

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

Characteristic Symbol Min Typ Max Unit
INPUT LED .
Forward Voltage (If = 10 mA) H11B1, H11B2 VE — 1.15 15 Volts
Forward Voltage (If = 50 mA) H11B3 VF - 1.34 15 Volts
Reverse Leakage Current (VR = 3 V) IR — — 10 rA
Capacitance (V = 0V, f = 1 MHz) Cy — 18 — pF
OUTPUT DETECTOR
Collector-Emitter Dark Current (Vcg = 10V) ICEO - 5 100 nA
Collector-Emitter Breakdown Voltage (Ic = 10 mA) V(BR)CEO 25 80 - Volts
Collector-Base Breakdown Voltage (Ic = 100 uA) ) V(BR)CBO 30 100 - "Volts
Emitter-Collector Breakdown Voltage (I = 100 pA) V(BR)ECO 7 — — Volts
DC Current Gain (ic = 5 mA, Vcg = 5V) hgg —_ 16K - —
Collector-Emitter Capacitance (f = 1 MHz, Vg = 6 V) Cce B 3.9 - pF
Collector-Base Capacitance (f = 1 MHz, Vcg = 5 V) Ccs — 6.3 — pF
Emitter-Base Capacitance (f = 1 MHz, VEg = 5 V) CeB - 3.8 — pF
COUPLED ‘ ‘
Output Collector Current H11B1 Ic 5 — — mA
(IF=1mA VCg =5V) H11B2 2 — —
H11B3 1 — -
Collector-Emitter Saturation Voltage (Ic = 1 mA, I = 1 mA) VCE(sat) - 0.7 1 Volts
Turn-On Time (I = 5 mA, Vgc = 10V, R = 100 Q) ton - 35 — us
Turn-Off Time (If = 5 mA, Ve = 10V, R = 100 @) toff — 95 — us
Rise Time (If = 5 mA, Vo = 10 V, R = 100 Q) tr - 1 - us
Fall Time (If = 5 mA, Vcc = 10V, R = 100 Q) tf — 2 — us
Isolation Voltage (f = 60 Hz, t = 1 sec) (2) Viso 7500 — — Vac(pk)
Isolation Resistance (V = 500 V) (2) Riso 1011 — — Q
Isolation Capacitance (V = 0V, f = 1 MHz) (2) Ciso —_ 0.2 — pF

Note 2. For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.

TYPICAL CHARACTERISTICS
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Figure 1. LED Forward Voltage versus Forward Current Figure 2. Output Current versus Input Current
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H11B1, H11B2, H11B3
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MOTOROLA
TECHNICAL DATA

6-Pin DIP Optoisolators
SCR Output

These devices consist of gallium-arsenide infrared emitting diodes optically coupled to
photo sensitive silicon controlled rectifiers (SCR). They are designed for applications
requiring high electrical isolation between low voltage circuitry, like integrated circuits,
and the ac line.

® High Blocking Voltage of 200 V for 120 Vac Lines

® Very High Isolation: Vigg = 7500 Vac (pk) Min

e Standard 6-Pin DIP

® UL Recognized, File Number E54915 R\

® VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDEO806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including IEC204
VDEO0113, VDE0160, VDE0832, VDE0833, etc. 883
Special lead form available (add suffix T’ to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

m SEMICONDUCTOR

H11C1
H11C2
H11C3

6-PIN DIP :
OPTOISOLATORS

SCR OUTPUT
200 VOLTS

® Various lead form options available. Consult “‘Optoisolator Lead Form Options” data
sheet for details. CASE 730A-02
. PLASTIC
MAXIMUM RATINGS (TA = 25°C unless otherwise noted)
Rating Symbol Value Unit ]
INPUT LED SCHEMATIC
Reverse Voltage VR 7 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Tp = 25°C Pp 120 mwW
Derate above 25°C 141 mW/°C
OUTPUT DETECTOR ! 6
Peak Forward Voltage Vpm 200 Volts }
Forward RMS Current IT(RMS) 300 mA 2 5
(Full Cycle, 50 to 60 Hz) Tp = 25°C )
Peak Nonrepetitive Surge Current ITsm 3 A o 4
(PW = 10 ms)
Detector Power Dissipation @ Tpo = 25°C Pp 150 mwW
Derate above 25°C 1.76 mW/°C
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 (2) Vac
(Peak ac Voltage, 60 Hz,
1 Second Duration)
Total Device Power Dissipation @ Tp = 25°C Pp 250 mW
Derate above 25°C 2.94 mW/°C 1. LED ANODE
Junction Temperature Range Ty —40 to +100 °C g ,l:lﬁ:D CATHODE
Ambient Operating Temperature Range TA —55to +100 °C 4 SCR CATHODE
Storage Temperature Range T, —55to +150 °C 5. SCR ANODE
g eme 9 stg 6. SCR GATE
Soldering Temperature (10 s) — 260 °C

(1) Isolation surge voltage, Vig0, is an internal device dielectric breakdown rating.
(2) Originator’s Specifications are: H11C1 — 2500 V, H11C2 and H11C3 — 2100 V.
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H11C1, H11C2, H11C3

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

Characteristic Symbol Min Typ Max Unit
INPUT LED
Reverse Leakage Current ) IR — 0.05 10 pA
(VR =3V) )
Forward Voltage VE - 1.2 .15 Volts
(If = 10 mA)
Capacitance Cy — 18 — pF
(V=0V,f=1MHz)
OUTPUT DETECTOR
Peak Off-State Voltage Vbm 200 — —_ Volts
(RGK = 10 k2, Tp = 100°C)
Peak Reverse Voltage VRM 200 — — Volts
(RGK = 10 k2, TA = 100°C)
On-State Voltage VTm —_— 1.1 13 Volts
(ltm = 0.3 A)
Off-State Current Ibm —_ —_ 50 MA
(VDM = 200V, TA = 100°C)
Reverse Current IRM — —_ 50 nA
(VRM = 200V, Tp = 100°C) :
Capacitance (V = 0V, f = 1 MHz2) Cy pF
Anode — Gate — 20 —
Gate — Cathode —_ 350 —
COUPLED
LED Current Required to Trigger IeT mA
(VAK = 50 V, RgK = 10 k) H11C1, H11C2 — 10 20
H11C3 -— 15 30
(VAK = 100 V, Rgk = 27 k) H11C1, H11C2 — 6 1
H11C3 —_ 8 14
Isolation Resistance Riso 100 — — "GO
(Vjo = 500 Vdc)
Capacitance Input to Output Ciso — 0.2 2 pF
(Vio = 0,f = 1MHz)
Coupled dv/dt, Input to Output dv/dt — 500 —_ Volts/us
(RgK = 10 kQ)
Isolation Surge Voltage Viso 7500 — - Vac(pk)
(Peak ac Voltage, 60 Hz, 1 Second Duration)
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H11C1, H11C2, H11C3

TYPICAL ELECTRICAL CHARACTERISTICS
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OUTLINE DIMENSIONS
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STYLE7: NOTES:
PIN 1. LED ANODE 1 DIMENSIONING AND TOLERANCING PER ANSI
2. LED CATHODE Y14.5M, 1982,
3.NC 2. CONTROLLING DIMENSION: INCH.
4, SCR CATHODE 3. DIM L TO CENTER OF LEAD WHEN FORMED
5. SCR ANODE PARALLEL.
6. SCR GATE
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MOTOR
- SEMICONDUCTOR I —
TECHNICAL DATA

6-Pin DIP Optoisolators
SCR Output

These devices consist of gallium-arsenide infrared emitting diodes optically coupled to
photo sensitive silicon controlled rectifiers (SCR). They are designed for applications

H11C4
H11C5
H11C6

requiring high electrical isolation between low voltage control circuitry and the ac line. onggg&:ons
® High Blocking Voltage of 400 V for 240 Vac Lines SCR OUTPUT
® Very High Isolation Voltage: Vigg = 7500 Vac (pk) Min 400 VOLTS

® Standard 6-Pin DIP

® UL Recognized, File Number E54915\)

® VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including IEC204/, )

VDEO0113, VDE0160, VDE0832, VDE0833, etc. 883

® Special lead form available (add suffix “T*' to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options” data CASE 730A-02
sheet for details. : PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol ' Value Unit SCHEMATIC
INPUT LED
Reverse Voltage VR 6 7 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ T = 25°C Pp 120 mwW ! 6
Derate above 25°C 1.41 mW/°C 2
5
OUTPUT DETECTOR
Peak Forward Voltage VbM 400 . Volts s 4
Forward RMS Current IT(RMS) 300 mA
(Full Cycle, 50 to 60 Hz) Tp = 25°C
Peak Nﬁhrepetitive 'Surge Current o ITsm ) 3" A
(PW = 10 ms)
Detector Power Dissipation @ Ta = 25°C Pp 150 mwW
Derate above 25°C 1.76 mW/rC
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 1 Second Duration) 1. ANODE
Total Device Power Dissipation @ Ta = 25°C Pp 250 mwW 2. CATHODE
Derate above 25°C 2.94 mwW/C 3.NC
- 4. SCR CATHODE
Junction Temperature Range Ty —40 to +100 °C 5. SCR ANODE
Ambient Operating Temperature Range TA ~55to +100 °C 6. SCR GATE
Storage Temperature Range Tstg -55to +150 °C
Soldering Temperature (10 s, 1/16” from case) — 260 °C

(1) Isolation surge voltage, V|0, is an internal device dielectric breakdown rating.
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H11C4, H11C5, H11C6

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

Characteristic Symbol Min Typ Max Unit
INPUT LED
Reverse Leakage Current IR — 0.05 10 pA
(VR =3V)
Forward Voltage VE —_ 1.2 15 Volts
(If = 10 mA)
Capacitance Cy — 18 —_ pF
(V=0V,f=1MHz)
OUTPUT DETECTOR
Peak Off-State Voltage Vbpm 400 — - Volts
(RGK = 10 kQ, TA = 100°C)
Peak Reverse Voitage VRM 400 — — Volts
(RGK = 10k, TA = 100°C)
On-State Voltage VTm — 11 1.3 Volts
(ltm = 0.3 A)
Off-State Current Ipm — — 150 nA
(VDM = 400V, Tp = 100°C, RGk = 10 kQ)
Reverse Current IRM — — 150 pA
(VRM = 400 V, T = 100°C, Rgk = 10 kQ)
Capacitance (V = 0V, f = 1 MHz2) Cy pF
Anode - Gate — 20 —
Gate - Cathode — 350 —
COUPLED
LED Current Required to Trigger IET mA
(VAK = 50 V, Rgk = 10 kQ) H11C4, H11C5 - 10 20
H11C6 — 15 30
(VAK = 100 V, Rgk = 27 kQ) H11C4, H11C5 — 6 1
H11C6 — 8 14
Isolation Resistance Riso 100 — - GQ
(Vipo = 500 Vvdc)
Capacitance Input to Output Ciso — 0.2 2 pF
(Vio = 0, f = 1 MH2)
Coupled dv/dt, Input to Output dv/dt — 500 — Volts/us
(RGK = 10 kQ)
Isolation Surge Voltage Viso 7500 — — Vac(pk)
(Peak ac Voltage, 60 Hz, 1 Second Duration)

1000 1 L
P >
100 4 7
< /ll 7
s Z ] AW
= i = 01 =
g Ta = 25°C g F—if
s AZ £ 1
o + 8
2 '1' o Ty = 10041y = 25°C
o

% 01 7 2001 =

~ ] =

W
= oo L

'. INCREASES TO FORWARD
0.001 1 === BREAKOVER VOLTAGE
0 1 2 3 4 5 0 1
VF, FORWARD VOLTAGE (VOLTS) V7, ON-STATE VOLTAGE (VOLTS)
Figure 1. Forward Current versus LED Forward Voltage Figure 2. On-State Characteristics

6-45



H11C4, H11C5, H11C6
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Figure 3. LED Trigger Current versus Temperature Figure 4. Forward Leakage Current versus Temperature

TYPICAL APPLICATIONS
INDICATOR
L0AD LAMP
+5V.470Q o 100 Q 70 4700 M
Ao I < ‘CONTACT" I HILA 1000
r q ¢ 0.1 wF ™ ' r= A
KRS Aol B " MAC2106 - 240 Vac LOGC | ¢ = 9 | 240 Vac
i 1 INPUT I L
[ I o4 S | ] Lo ffl= ROIuF
56 k > o 56 k
MR5060 (4) 4

Use of the H11C4 for high sensitivity, 7500 V isolation
capability, provides this highly reliable solid state relay
design. This design is compatible with 74, 74S and 74H
series T2L logic systems inputs and 240 Vac loads up to
10 A.

Figure 5. 10 A, T2L Compatible, Solid State Relay

The high surge capability and non-reactive input char-
acteristics of the H11C allow it to directly couple, without
buffers, T2L and DTL logic to indicator and alarm devices,
without danger of introducing noise and logic glitches.

Figure 6. 25 W Logic Indicator Lamp Driver

Hi1CA
e
weut! ¥
e | | ] —

- S—

Use of the high voltage PNP portion of the H11C pro-
vides a 400 V transistor capable of conducting positive
and negative signals with current transfer ratios of over
1%. This function is useful in remote instrumentation,
high voltage power supplies and test equipment. Care
should be taken not to exceed the H11C 400 mW power
dissipation rating when used at high voltages.

Figure 7. 400 V Symmetrical Transistor Coupler
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H11C4, H11C5, H11C6
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Figure 8. Coupled dv/dt — Test Circuit

OUTLINE DIMENSIONS
l“ " \ NOTES: .
STYLET: 1. DIMENSIONING AND TOLERANCING PER ANSI
b ™ Y LEAD ioN PIN 1. LED ANODE Y14.5M, 1982.
CONRGURA 2. LED CATHODE 2. CONTROLLING DIMENSION: INCH.
3NC 3. DIM L TO CENTER OF LEAD WHEN FORMED
4. SCR CATHODE PARALLEL.
i 5. SCR ANODE

6. SCR GATE
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MOTOROLA
TECHNICAL DATA

6-Pin DIP Optoisolators

Transistor Output

.. consist of gallium-arsenide infrared emitting diodes optically coupled to high voltage,
silicon, phototransistor detectors in a standard 6-pin DIP package. They are designed for
applications requiring high voltage output and are particularly useful in copy machines
and solid state relays.
® High Voltage — H11D1,2 — 300 V

— H11D3,4 — 200 V
High Isolation Voltage — Vigo = 7500 Vac pk Min
Standard 6-Pin DIP Package
UL Recognized, File Number E54915 )
VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, |IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, mcludnng IECZO4/

VDEO0113, VDEO0160, VDE0832, VDE0833, etc.

® Special lead form available (add suffix “T’’ to part number) which satisfies VDE0883/
6.80 requirement for 8 mm mlnlmum creepage distance between input and output
solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for details.

MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

E SEMICONDUCT O R /5mm

H11D1
H11D2
H11D3
H11D4

6-PIN DIP
OPTOISOLATORS
TRANSISTOR OUTPUT
200 AND 300 VOLTS

CASE 730A-02
PLASTIC

l Rating Symbol Value I Unit
INPUT LED )
Forward Current — Continuous Ig 60 mA
Forward Current — Peak If 1.2 Amps
Pulse Width = 1 us, 330 pps
LED Power Dissipation @ Tp = 25°C Pp 120 mwW
Derate above 25°C 1.41 mW/°C
OUTPUT TRANSISTOR
Collector-Emitter Voltage H11D1,2 VCER 300 Volts
H11D3,4 200
Emitter-Collector Voltage VECO 7 Volts
Collector-Base Voltage H11D1,2 VcBO 300 Volts
H11D3,4 200
Collector Current — Continuous Ic 100 mA
Detector Power Dissipation @ Tp = 25°C Pp 150 mW
Derate above 25°C 1.76 mwW/°C
TOTAL DEVICE
Total Device Power Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 2.94 mwWw/°C
Operating Temperature Range Ty ~55to +100 °C
Storage Temperature Range Tstg —55to +150 °C
Soldering Temperature (10 s) Tsol 260 °C
Isolation Surge Voltage Viso 7500 Vac(pk)
Peak ac Voltage, 60 Hz, 1 Second Duration (1)

SCHEMATIC

1. ANODE

2. CATHODE
3.NC

4 EMITTER

5. COLLECTOR
6. BASE

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
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H11D1, H11D2, H11D3, H11D4

ELECTRICAL CHARACTERISTICS
r Characteristic Symbol I Min Typ Max | Unit
INPUT LED (TA = 25°C unless otherwise noted)
Reverse Leakage Current IR —_ - 10 HA
(VR = 6V)
Forward Voltage VE — 1.2 1.5 Volts
(IF = 10 mA)
Capacitance C — 18 - pF

V=0V, f=1MHz)
OUTPUT TRANSISTOR (TA = 25°C and If = 0 unless otherwise noted)

Collector-Emitter Dark Current (Rgg = 1 MQ2) ICER
(VCE = 200 V, Tp = 25°C) H11D1,2 — — 100 nA
(VCE = 100V, Tp = 25°C) H11D3,4 — — 100 nA
(TA = 100°C) All Devices — — 250 uA
Collector-Base Breakdown Voltage V(BR)CBO ) Volts
(ic = 100 uA) H11D1,2 _ —_ 300
H11D3,4 —_ — 200
Collector-Emitter Breakdown Voltage V(BR)CER Volts
(ic = 1 mA, Rgg = 1 MQ) H11D1,2 — — 300
H11D3,4 —_ —_ 200
Emitter-Base Breakdown Voltage V(BR)EBO 7 — — Volts
(I = 100 pA)
COUPLED (Ta = 25°C unless otherwise noted)
Current Transfer Ratio CTR %
(VCE = 10V, I = 10 mA, Rgg = 1 MQ) H11D1,2,3 20 — —
H11D4 10 — -
Surge Isolation Voltage (Input to Output) (1) Viso 7500 — — Vohs
Peak ac Voltage, 60 Hz, 1 sec
Isolation Resistance (1) RISO — 1011 - Ohms
(V = 500 V)
Coll -Emitter S ion Voltage VCE(sat) - — 0.4 Volts
(Ic = 0.5 mA, If = 10 mA, Rgg = 1 MQ)

Isolation Capacitance (1) Ciso — 1 0.2 — pF
(V=0f=1MHz) :
Turn-On Time — 5 — us

Vce = 10V, ic = 2 mA, R = 100 Q fon
Turn-Off Time toff —_ 5 —_
NOTE: 1. For this test LED Pins 1 and 2 are and ph i Pins 4, 5, and 6 are common.
z = 3z Rpe = 106 Q
% 10 E 2 Vee =r v
—— ©
£ 5 s IF = 20mA
o S 10 ——r
5 5 :
E Rge = 1060 £ I = 10mA
31 VeE = 10V 35 t
& = Tp = 25°C & [ —
Hos A 8 IF=5mA
02—~ o2 S —
01 . 1
1 2 5 10 20 50 —-60 -4 -20 0 0 4 60 100
Ir, LED INPUT CURRENT (mA) Ta, AMBIENT TEMPERATURE (°C)
Figure 1. Output Current versus LED Input Current . Figure 2. Output Current versus Temperature
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H11D1, H11D2, H11D3, H11D4

TYPICAL ELECTRICAL CHARACTERISTICS
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Figure 5. Collector-Base Current versus Temperature Figure 6. Dark Current versus Temperature
OUTLINE DIMENSIONS
r -’l OPTIONAL NOTES: :
¢dh b 7Y LEAD 1. DIMENSIONING AND TOLERANCING PER ANSI
? CONFIGURATION Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIM L TO CENTER OF LEAD WHEN FORMED
PARALLEL. .
VAL T RLYS —t c . STYLE8:
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MOTOROLA
TECHNICAL DATA

6-Pin DIP Optoisolators
Darlington Output

... consists of gallium-arsenide IREDs optically coupled to silicon photodarlington detec-
tors which have integral base-emitter resistors. The on-chip resistors improve higher
temperature leakage characteristics. Designed with high isolation, high CTR, high volt-
age and low leakage, they provide excellent performance in interfacing and coupling
systems, phase and feedback controls, solid state relays and general purpose switching
circuits.

High CTR, H11G1 — 1000%, H11G2 — 500%

High Isolation, Viso = 7500 Vac pk Min

High V(gRr)cEQ., H11G1 — 100 V, H11G2 — 80 V

Standard, Economical, 6-Pin DIP Package

UL Recognized — File Number E54915 Q\\

VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering

all other standards with equal or less stringent requirements, including IECZO4
— 883

VDE0113, VDE0160, VDE0832, VDE0833, etc.

® Special lead form available (add suffix “T" to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

® Various lead form options available. Consult “‘Optoisolator Lead Form Options’ data
sheet for details.

MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

E SEMICOND U CTO R /50

H11G1
H11G2
H11G3

6-PIN DIP

OPTOISOLATORS
DARLINGTON OUTPUT

CASE 730A-02
PLASTIC

Rating Symbol Value Unit
INPUT LED
Reverse Voltage VR 6 Volts
Forward Current — Continuous [ 60 mA
Forward Current — Peak IF 3 Amps
Pulse Width = 300 us, 2% Duty Cycle
LED Power Dissipation @ Ta = 25°C Pp 120 mW
Derate above 25°C 1.41 mW/°C
OUTPUT DETECTOR
Collector-Emitter Voltage VCEO Volts
H11G1 100
H11G2 80
H11G3 55
Emitter-Base Voltage VEBO 7 Volts
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation @ Tp = 25°C Pp 150 mW
Derate above 25°C 1.76 mwW/°C
TOTAL DEVICE
Total Device Power Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 294 mw/C
Operating Junction Temperature Range Ty —55to +100 °C
Storage Temperature Range Tstg —55to +150 °C
Soldering Temperature (10 s) — 260 °C
Isolation Surge Voltage (1) Viso 7500 Vac(pk)
(Peak ac Voltage, 60 Hz, 1 sec Duration)

SCHEMATIC

s

04

1. ANODE

2. CATHODE
3.NC

4. EMITTER

6. COLLECTOR
6. BASE

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
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H11G1, H11G2, H11G3

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

Characteristic Symbol Min l Typ 1 Max Unit
INPUT LED )
Reverse Leakage Current (VR = 3 V) IR — 0.05 10 7y
Forward Voltage If = 10 mA) VE — 1.1 15 Volts
Capacitance (V = 0V, f = 1 MHz) Cy — 18 —_ pF
DARLINGTON OUTPUT (Ta = 25°C and I = 0 unless otherwise noted)
Collector-Emitter Breakdown Voltage V(BR)CEO Volts
ic=1mAlg=0 = H11G1 100 — —
' H11G2 80 - —_
H11G3 55 — —
Collector-Base Breakdown Voltage V(BR)CBO Volts
(Ic = 100 pA, If = 0) ‘ H11G1 1 100 — —
H11G2 80 — —
H11G3 55 — —
Emitter-Base Breakdown Voltage (I = 100 pA, If = 0) V(BR)EBO 7 — — Volts
Collector-Emitter Dark Current ICE
(VCE = 80 V) H11G1 — - 100 nA
(VCg = 80V, TA = 80°C) - H1G1 — — 100 uA
(VCg = 60 V) H11G2 — — 100 nA
(VCE = 60V, TA = 80°C) H11G2 — — 100 wA
(VCe = 30V) H11G3 — — 100 nA
Capacitance (Vcg = 10V, f = 1 MHz) Cca - 6 — pF
COUPLED (Tp = 25°C unless otherwise noted)
Collector Output Current Ic mA
(VCE = 1V, Ig = 10 mA) H11G1, 2 100 - -
(VCE = 5V, IF = 1mA) H11G1, 2 5 — —
(VCE = 5V, If = 1mA) H11G3 2 — —
Collector-Emitter Saturation Voltage ) VCE(sat) Volts
(IF = 1mA, Ic = 1 mA) H11G1, 2 — 0.75 1
(I = 16 MA, Ic = 50 mA) H11G1, 2 — 0.85 1
(IF = 20 mA, Ic = 50 mA) H11G3 — 0.85 1.2
Isolation Surge Voltage (1, 2) (60 Hz ac Peak, 1 Second) Viso 7500 — — Volts
Isolation Resistance (1) (V = 500 Vdc) — 1011 — Ohms
Isolation Capacitance (1) (V = 0V, f = 1 MHz) Cio - 2 — pF
SWITCHING (Tp = 25°C) )
Turn-On Time (IF = 10 mA, Vcc = 5V, RL = 100 Q, ton - 5 - us
Turn-Off Time Pulse Width < 300 us, f = 30 Hz) toff — 100 —
(1) For this test LED Pins 1 and 2 are common and Photodarlington Pins 4 and 5 are common.
(2) Isolation Surge Voltage, V|sQ, is an internal device dielectric breakdown rating.
100 100
= =
E i E IF=50mA" ]
Zn - ] ]
5 7 £ 10 IF = 5mA=—{
E NORMALIZED 0 il = NORMALIZED To:
E VCE =5V aEy 3 T = 25°C
a 1 I = 1mA (300 us PULSES) 2 IF = 1mA (300 s PULSES)
g 3 Vee =5V
E < e — —
& o1 = IF = 1mA—]
z B § 1
3] [s) T I
ks 7 = ] |
— If = 05mA—]
0.01 0.1 |
0.1 1 10 100 1000 -60 —40 -2 20 40 60 80 100 120 140

If, IRED INPUT CURRENT (mA)
Figure 1. Output Current versus Input Current
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H11G1, H11G2, H11G3
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H11G1, H11G2, H11G3

INTERFACING TTL OR CMOS LOGIC TO 50-VOLT, 1000-OHMS RELAY
FOR TELEPHONY APPLICATIONS ‘

In order to interface positive logic to negative-powered electromechanical relays, a change in voltage level and
polarity plus electrical isolation are required. The H11Gx can provide this interface and eliminate the external amplifiers
and voltage divider networks previously required. The circuit below shows a typical approach for the interface.

Vop

H11Gx

TO2
L RELAY GROUND

1000 ©2
-50V

3
o d b
o

’1.1“ LT« U-

50 mA
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MOTOROLA
EE SEMICONDUCT OIR /55500000
TECHNICAL DATA

6-Pin DIP Optoisolators Hl :II:;

Logic Output f

. gallium arsenide IRED optically coupled to a high-speed integrated detector with

Schmitt trigger output. Designed for applications requiring electrical isolation, fast 6-PIN DIP
response time, noise immunity and digital logic compatibility such as interfacing com- OPTOISOLATORS

other servo machine applications.

® High Isolation Voltage — V|go = 7500 Vac pk Min
® Guaranteed Switching Times — tgn, toff < 4 us

puter terminals to peripheral equipment, digital control of power supplies, motors and LOGIC OUTPUT [
|
1
|

® Built-iIn ON/OFF Threshold Hysteresis
® Economical, Standard Dual-In-Line Plastic Package
® UL Recognized, File No. E54915
CASE 730A-02
PLASTIC )
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted) ’)
Rating ] Symbol Value Unit J
INPUT LED ’
Reverse Voltage VR 6 Volts I
Forward Current — Continuous IF 60 mA ‘
— Peak 1.2 Amp ‘
Pulse Width = 300 us, 2% Duty Cycle I
LED Power Dissipation @ TA = 25°C Pp 120 mwW
Derate above 25°C 1.41 mW/°C
OUTPUT DETECTOR
Output Voltage Range Vo 0-16 . Volts
Supply Voltage Range Vee " 3-16 Volts
Output Current o 50 mA
Detector Power Dissipation @ Tp = 25°C Pp 150 mwW
Derate above 25°C 176 mW/°C
TOTAL DEVICE
Total Device Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 294 mwW/°C
Maximum Operating Temperature TA ~40 to +85 °C
Storage Temperature Range Tstg -55to +150 °C
Soldering Temperature {10 s) ) 260 °C
Isolation Surge Voltage (Pk ac Voltage, 60 Hz, 1 Second Duration) (1) Viso 7500 Volts

(1) Isolation surge voitage is an internal device dielectric breakdown rating.



H11L1, H11L2

ELECTRICAL CHARACTERISTICS (Tp = 0'to 70°C)

symbol | Min | Typ | Max

| " Characteristic Unit
INPUT LED ’
Reverse Leakage Current (VR = 3V, R = 1 MQ) IR - 0.05 10 pA
Forward Voltage {If = 10 mA) VF — 1.2 15 Volts
) (I = 0.3 mA) 0.75 0.95 —
Capacitance (VR = 0V, f = 1 MHz2) [ — 18 C— pF
OUTPUT DETECTOR
Operating Voltage Vee 3 — 15 Volts
Supply Current (I = 0, Vcc = 5 V) IcC(off) — 1 5 mA
Output Current, High (I = 0, V¢ = Vo = 15 V) I0H — — 100 nA
COUPLED
Supply Current (If = Ig(on), VCC = 5 V) ‘Cc(on) — 1.6 5 mA
Output Voltage, Low (R = 270 Q, Vcc = 5V, IF = IF(on)) VoL - 0.2 0.4 Volts
Threshold Current, ON H11LY IF(on) — 1 16 mA
(RL.=270Q,Vce = 5V) H11L2 - - 10
Threshold Current, OFF H11L1 IF(off) 0.3 0.75 — mA
(RL =270 Q, Vcg = 5V) H11L2 0.3 — -
Hysteresis Ratio (R = 270 ©, Vg = 5 V) IE(off) 05 0.75 0.9
IF(on)
Isolation Voltage (1) 60 Hz, AC Peak, 1 second, Tp = 25°C Viso 7500 — - Vac(pk)
Turn-On Time RL = 2700 ton - 1.2 4 us
Fall Time . Vee =5V, t - 0.1 —
Turn-Off Time IF = IF(on) toff - 1.2 4
Rise Time Ta = 25C tr — 0.1 —

(1) For this test IRED Pins 1 and 2 are common and Output Gate Pins 4, 5, 6 are common.

| 1
[
— l—-tf -

Figure 1. Switching Test Circuit
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OUTLINE DIMENSIONS
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NOTES:
1. DIMENSIONING AND TOLERANCING PERANSI | pm
Y14.5M, 1382, A
2. CONTROLLING DIMENSION: INCH.
3. DIM L TO CENTER OF LEAD WHEN FORMED

PARALLEL.
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STYLES:

PIN 1. ANODE 4. QUTPUT
2. CATHODE 5. GROUND
3.NC (A7 )
CASE 730A-02
PLASTIC




Vo, OUTPUT VOLTAGE (VOLTS)

H11L1, H11L2

TYPICAL CHARACTERISTICS
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Figure 2. Transfer Characteristics for H11L1
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Figure 5. Output Voltage, Low versus Load Current
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Figure 4. Threshold Current versus Temperature
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MOTOROLA
TECHNICAL DATA

6-Pin DIP Optousolators

Transistor Output

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to a monolithic silicon phototransistor detector.

® Convenient Plastic Dual-In-Line Package

® Economical

® High Input-Output Isolation Guaranteed — 7500 Volts Peak

® UL Recognized. File Number E54915

® VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDEO0805, |IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including IECZO4/.
VDEO0113, VDE0160, VDE0832, VDE0833, etc. 883

® Special lead form available (add suffix “T" to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for details. .

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

EE SEMICONDUCT O R /550

MCT2
MCT2E

6-PIN DIP
OPTOISOLATORS
TRANSISTOR OUTPUT

CASE 730A-02
PLASTIC

Rating Symbol Value ! Unit
INPUT LED
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Tp = 25°C Pp 120 mW
with Negligible Power in Output Detector
Derate above 25°C 1.41 mW/°C
OUTPUT TRANSISTOR
Collector-Emitter Voltage VCEO 30 Volts
Emitter-Collector Voltage VECO 7 Volts
Collector-Base Voltage VcBo 70 Volts
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation @ Tp = 25°C Pp 150 mwW
with Negligible Power in Input LED
Derate above 25°C 1.76 mwW/°C
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 i Vac
(Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 294 mW/°C
Ambient Operating Temperature Range TA -55to +100 °C
Storage Temperature Range Tstg —55to +150 °C
Soldering Temperature (10 seconds, 1/16" from case) Tsol 260 °C

SCHEMATIC

1. LED ANODE
2. LED CATHODE
3.NC.

4, EMITTER

5. COLLECTOR
6. BASE

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
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MCT2, MCT2E

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

Characteristic L Symbol | Min Typ | Max l Unit |
INPUT LED
Forward Voltage (I = 20 mA) Ta = 25°C VE — 1.23 1.5 Volts
Ta = —55°C — 1.35 —
Ta = 100°C — 1.15 —
Reverse Leakage Current (VR = 3 V) IR — 0.01 10 HA
Capacitance (V = 0V, f = 1 MHz) Cy — 18 — pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current (Vcg = 10V) TA = 25°C ICEO - 1 50 nA
Ta = 100°C — 1 — uA
Collector-Base Dark Current (Vcg = 10 V) TA = 25°C IcBO — 0.2 20 nA
TA = 100°C — 100 —
Collector-Emitter Breakdown Voltage (Ic = 1 mA) V(BR)CEO 30 45 — Volts
Collector-Base Breakdown Voltage (Ic = 10 pA) V(BR)CBO 70 100 — Volts
Emitter-Collector Breakdown Voltage (Ilg = 100 nA) V(BR)ECO 7 7.8 —_ Volts
DC Current Gain (Ic = 5mA, Vcg = 5V) hFg — 500 — —
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0 V) Cce — 7 — pF
Collector-Base Capacitance (f = 1 MHz, Vcg = 0 V) Ccs — 19 — pF
Emitter-Base Capacitance (f = 1 MHz, Vgg = 0 V) CeB — 9 — pF
COUPLED
Output Collector Current (I = 10 mA, Vcg = 10 V) Ic 2 7 —_ mA
Collector-Emitter Saturation Voltage (Ic = 2 mA, I = 16 mA) VCE(sat) - 0.19 0.4 Volts
Turn-On Time (If = 10 mA, Vcc = 10V, R = 100 Q, Figure 11) ton — 2.8 — us
Turn-Off Time (If = 10 mA, Vcc = 10V, R = 100 Q, Figure 11) toff - 4.5 — us
Rise Time (I = 10 mA, Vcc = 10V, RL = 100 Q, Figure 11) tr — 1.2 — us
Fall Time (If = 10 mA, Vgc = 10V, R = 100 Q, Figure 11) tf — 1.3 — us
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 —_ - Vac(pk)
Isolation Resistance (V = 500 V) RisO 101 — — Q
Isolation Capacitance (V = 0V, f = 1 MHz) Ciso — 0.2 — pF
TYPICAL CHARACTERISTICS
T T T T Y a =
| ~———— PULSE ONLY 4 " ! & T
———— PULSE ORDC 4l £ [—1-NORMALIZED TO:
#18 ' I3 I = 10mA
3 A 2 -
= s L~
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2 16 Y 717 &
= LR 3 Z
g q v !’ S pd
214 — AL v 5
< 1 el A
1 4 0.1
E i1y = -5C T - 3 =
2 1 L1 4 S 7
£12 25°C T > g
2
—T | 100 L1 S
1 N o o
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Ir, LED FORWARD CURRENT (mA)

Figure 1. LED Forward Voltage versus Forward Current
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If, LED INPUT CURRENT (mA)

Figure 2. Output Current versus Input Current




ton, TURN-ON TIME (us)

MCT2, MCT2E
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MCT2, MCT2E
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Figure 11. Switching Times
OUTLINE DIMENSIONS
[A]—= NOTES:
OPTIONAL STYLE 1: 1. DIMENSIONING AND TOLERANCING PER ANSI
Y Y . oy PIN 1. ANODE Y14.5M, 1982,
—T /) conmcuranon g ﬁémbﬁ 2. CONTROLLING DIMENSION: INCH.
. 3. DIM L TO CENTER OF LEAD WHEN FORMED
4 EMITTER PARALLEL.
i 5. COLLECTOR
A c o MILLIMETERS INCHES
— L
K et oM [N MAX T MIN | MAX
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[#o13005® [T[a®[8®]  CASE 730A-02 N | 254 | 381 | 0100 | 0.150 |
PLASTIC

6-61




MOTOROLA .
EE SEMICONDU CTOIR /e
TECHNICAL DATA

6-Pin DIP Optoisolator MOC119
Darlington Output

This device consists of a gallium arsenide infrared emitting diode optically coupled.to
a monolithic silicon photodarlington detector.

: N . Lo - . - . . 6-PIN DIP
Itis des!gned for.use in appl‘lcatnons requiring high sensitivity at low input currents. OPTOISOLATOR
Convenient Plastic Dual-In-Line Package DARLINGTON
High Sensitivity to Low Input Drive Current OUTPUT

High Input-Output Isolation Guaranteed — 7500 Volts Peak

UL Recognized. File Number E54915 Q)

VDE approved per standard 0883/6.80 (Certificate number 41853), with additional

approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDEO110b,

covering all other standards with equal or less stringent requirements, including

IEC204/VDE0113, VDE0160, VDE0832, VDE0833, etc. s

® Special lead form available (add suffix “T" to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options” data

sheet for details.

o0 000

CASE 730A-02
PLASTIC
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted) SCHEMATIC
r Rating Symbol Value Unit
INPUT LED 1 6
Reverse Voltage VR 3 Volts
Forward Current — Continuous Ig 60 mA 2 N
LED Power Dissipation @ Tp = 25°C Pp 120 mW 5
with Negligible Power in Output Detector
Derate above 25°C : 1.41 mW/°C 30— 4
OUTPUT DETECTOR
Cdllector-Emitter Voltage VCEO 30 Volts
Emitter-Collector Voltage VECO 7 Volts
Detector Power Dissipation @ Tp = 25°C Pp 150 mW
with Negligible Power in Input:LED 1. LED ANODE
Derate above 25°C 1.76 mW/°C 2. LED CATHODE
3.NC.
TOTAL DEVICE 4 EMITTER
Isolation Surge Voltage (1) Viso 7500 Vac 5. COLLECTOR
(Peak ac Voltage, 60 Hz, 1 sec Duration) 6.N.C.
Total Device Power Dissipation @ Tp = 25°C Pp 250 mwW
Derate above 25°C 2.94 mW/°C
Ambient Operating Temperature Range TA —55to +100 °C
Storage Temperature Range Tstg —55to +150 °C
Soldering Temperature (10 seconds, 1/16” from case) — 260 °C

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
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MOC119

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

Characteristic Symbol Min Typ Max ] Unit ]
INPUT LED
Reverse Leakage Current IR — 0.05 100 MA
(VR = 3V)
Forward Voltage VF —_ 1.156 1.5 Volts
(I = 10 mA)
Capacitance C - 18 — pF
(VR =0V, f=1MHz)
PHOTOTRANSISTOR (TA = 25°C and If = 0 unless otherwise noted)
Collector-Emitter Dark Current ICEO - — 100 nA
(Vcg = 10V)
Collector-Emitter Breakdown Voltage V(BR)CEO 30 — —_ Volts
(Ic = 100 pA)
Emitter-Collector Breakdown Voitage V(BR)ECO 7 — — Volts
(Ig = 10 pA)
COUPLED (Tp = 25°C unless otherwise noted)
Collector Output Current (1) Ic 30 45 — mA
(VCE = 2V, If = 10 mA)
Isolation Surge Voltage (2, 5), 60 Hz ac Peak, 1 Second Viso 7500 — — Volts
Isolation Resistance (2) Riso — 1011 — Ohms
(V = 500 V)
Collector-Emitter Saturation Voltage (1) VCE(sat) — — 1 Volt
(Ic = 10 mA, Ig = 10 mA)
Isolation Capacitance (2) Ciso - 0.2 — pF
(V=0V,f=1MHz)
SWITCHING (Figures 4, 5)
Turn-On Time ton - 35 — us
Turn-Off Time toff — 95 —
Vcg = 10V, RL = 100 Q, I = 5 mA
Rise Time ty —_ 1 —
Fall Time tf — 2 —
(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2%.
(2) For this test LED Pins 1 and 2 are common and Phototransistor Pins 4 and 5 are common.
(3) Isolation Surge Voltage, V|gQ, is an internal device dielectric breakdown rating.
TYPICAL CHARACTERISTICS
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I, LED FORWARD CURRENT (mA)}

Figure 1. LED Forward Voltage versus Forward Current

6-63

1
I, LED INPUT CURRENT (mA)

Figure 2. Output Current versus Input Current




MOC119
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MOC119

TEST CIRCUIT WAVEFORMS
Voo = 10V INPUT PULSE
RL = 1000
I =5mA
-
INUT ¥ OUTPUT OUTPUT PULSE
Figure 9. Switching Times
OUTLINE DIMENSIONS
. NOTES:
oPTIONAL ey oo 1. DIMENSIONING AND TOLERANCING PER ANSI
oy \EAD 3 Canooe Y14.5M, 1982,
- w3 e oo
4 EMITTER g
5. COLLECTOR PARALLEL.
i 6.NC
PR e . MILLIMETERS INCHES
f—L— DIM [ MIN_ | MAX | MIN | MAX
K7 I \ A [ 813 | 889 | 0320 | 0350
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MOTOROLA
EE SEMICONDUCTO R /500000
TECHNICAL DATA '

MOC205

Small Outline Optoisolators MOC206
Transistor Output MOC207

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to a monolithic silicon phototransistor detector, in a surface mountable, small outline,
plastic package. They are ideally suited for high density applications, and eliminate the SMALL OUTLINE
need for through-the-board mounting. OPTOISOLATORS

TRANSISTOR OUTPUT
® Convenient Plastic SOIC-8 Surface Mountable Package Style
® Closely Matched Current Transfer Ratios
® Minimum V(gR)CEQ of 70 Volts Guaranteed
e Standard SOIC-8 Footprint, with .050” Lead Spacing
® Shipped in Tape and Reel, which Conforms to EIA Standard RS481A
® Compatible with Dual Wave, Vapor Phase and IR Reflow Soldering
® High Input-Output Isolation of 2500 Vac (rms) Guaranteed
® UL Recognized

Ordering Information:
® To obtain MOC205, 206, 207 in Tape and Reel, add R1 or R2 suffix to device numbers

as follows:
R1-500 units on 7" reel CASE 846-01
R2-2500 units on 13" reel PLASTIC

® To obtain MOC205, 206, 207 in quantities of 75 (shipped in sleeves) — No Suffix

Marking Information:
® MOC205 = M205 SCHEMATIC
® MOC206 = M206
e MOC207 = M207

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

133 — s
7

2
[ Rating Symbol Value unit |
INPUT LED I 6
Forward Current — Continuous IF 60 mA 4 D 5
Forward Current — Peak (PW = 100 us, 120 pps) IF(pk) 1.0 A
Reverse Voltage VR 6.0 \
LED Power Dissipation @ Tp = 25°C Pp 20 mwW
Derate above 25°C 0.8 mwW/°C
OUTPUT TRANSISTOR
- 1: LED ANODE
Collector-Emitter Voltage VCEO 70 \ 2: LED CATHODE
Collector-Base Voltage Vceo 70 v 3: NO CONNECTION
- 4: NO CONNECTION
Emitter-Collector Voltage VECO 7.0 \ 5: EMITTER
Collector Current — Continuous Ic 150 mA . 6: Cg;tECTOR
7. B
Detector Power Dissipation @ Tp = 25°C Pp 150 mwW 8: NO CONNECTION
Derate above 25°C 1.76 mwW/rC
(continued)
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MOC205, MOC206, MOC207

MAXIMUM RATINGS — continued (Tp = 25°C unless otherwise noted)

Rating Symbol Value Unit
TOTAL DEVICE
Input-Output Isolation Voltage (1) Viso 2500 Vac(rms)
(60 Hz, 1.0 sec. duration)
Total Device Power Dissipation @ Tp = 25°C Pp 150 mwW
Derate above 25°C 2.94 mW/°C
Ambient Operating Temperature Range TA —55to +100 °C
Storage Temperature Range Tstg —55to +150 °C
Lead Soldering Temperature — 260 °C
(1/16" from case, 10 sec. duration)

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

Characteristic l Symbol Min Typ Max Unit
INPUT LED
Forward Voltage (Il = 10 mA) VE — 1.15 1.5 \
Reverse Leakage Current (VR = 6.0 V) IR — 0.1 100 pA
Capacitance C — 18 — pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current (VCe = 10V, Tp = 25°C) IcEOT — 1.0 50 nA
(VCg = 10V, Ta = 100°C) ICEO2 — 1.0 — nA
Collector-Emitter Breakdown Voltage (Ic = 100 uA) V(BR)CEO 70 120 — \
Emitter-Collector Breakdown Voltage (Il = 100 pA) V(BR)ECO 7.0 7.8 — \
Collector-Emitter Capacitance (f = 1.0 MHz, Vcg = 0) Cce — 7.0 — pF
COUPLED
Output Collector Current ) MOC205 Ic 4.0 6.0 8.0 mA
(IF = 10 mA, Vcg = 10V) MOC206 6.3 9.4 12.5
MOC207 10 15 20
Collector-Emitter Saturation Voltage (Ic = 2.0 mA, I = 10 mA) VCE(sat) — 0.15 0.4 \
Turn-On Time (Ic = 2.0 mA, Vgc = 10V, R = 100 Q) ton — 3.0 — us
Turn-Off Time (Ic = 2.0 mA, Vgc = 10V, R = 100 Q) toff — 2.8 — s
Rise Time (Ic = 2.0 mA, Vcc = 10V, R = 100 Q) tr — 1.6 — us
Fall Time (Ic = 2.0 mA, Vgc = 10V, R = 100 Q) t — 2.2 — us
Isolation Voltage (f = 60 Hz, t = 1.0 sec.) Viso 2500 —_ — Vac(rms)
Isolation Resistance (V| = 500 V) Riso 1011 — — Q
Isolation Capacitance (V).0 = 0, f = 1.0 MHz) Ciso — 0.2 — pF

(1) Input-Output Isolation Voltage, V|gQ, is an internal device dielectric breakdown rating. For this test, pins 1 and 2 are common, and pins 5, 6 and 7
are common.

TYPICAL CHARACTERISTICS
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Figure 3. Output Current versus Collector-Emitter Voltage
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OUTLINE DIMENSIONS

CASE 846-01
o (A
A R NOTES:
5 5 1. DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 1982.
K 2, CONTROLLING DIMENSION: INCH.
1 4
LJ LR MI.LIMETERS INCHES
——“-—om oM [ MIN MIN_| MAX STVLE 1:
A_| 483 513 0182 | 0202 PIN1. ANODE
B | 366 | 416 | 0144 | 0164 2. CATHODE
C | 313 | a3 | 0123 | 0143 3.NC
D | 028 | 053 | 0011 | 0021 4 “ﬁ
-T- [ 1.27 BSC . 0050 BSC Z Eo{{gc’;on
[0.038 (0.0015) | H | 008 | 020 | 0.003 | 0008 6 coud
J | 016 | 025 | 0006 | 0010 :
K | 569 | 619 | 0228 | 0244 8.NC

6-68



MOTOROLA
R SEMICOND UCT O R  15mmmm
TECHNICAL DATA

MOC211

Small Outline Optoisolators MOC212
Transistor Output MOC213

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to a monolithic silicon phototransistor detector, in a surface mountable, small outline,

plastic package. They are ideally suited for high density applications, and eliminate the gmﬁ;g&%ﬁ;
need for through-the-board mounting.
9 9 TRANSISTOR OUTPUT

® Convenient Plastic SOIC-8 Surface Mountable Package Style

® Standard SOIC-8 Footprint, with .050” Lead Spacing

® Shipped in Tape and Reel, which Conforms to EIA Standard RS481A
® Compatible with Dual Wave, Vapor Phase and IR Reflow Soldering
©® High Input-Output Isolation of 2500 Vac (rms) Guaranteed

® UL Recognized Q\\

Ordering Information:
® To obtain MOC211, 212, 213 in Tape and Reel, add R1 or R2 suffix to device numbers
as follows:
R1-500 units on 7" reel
R2-2500 units on 13" reel
® To obtain MOC211, 212, 213 in quantities of 75 (shipped in sleeves) — No Suffix CASE 846-01

PLASTIC
Marking Information:
e MOC211 = M211
® MOC212 = M212
® MOC213 = M213 SCHEMATIC
1 —-| | 8
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
[ Rating Symbol Value Unit | 2 ?
INPUT LED 3] I——-\ 6
Forward Current — Continuous IF 60 mA
Forward Current — Peak (PW = 100 us, 120 pps) IF(pk) 1.0 A 4 D— 5 i
Reverse Voltage VR 6.0 \
LED Power Dissipation @ Tp = 25°C Pp 90 mwW
Derate above 25°C 0.8 mW/°C
OUTPUT TRANSISTOR
1: LED ANODE
Collector-Emitter Voltage VCEO 30 \ 2: LED CATHODE
Collector-Base Voltage VCBO 70 Y 3: NO CONNECTION
4: NO CONNECTION
Emitter-Collector Voltage VECO 7.0 v 5: EMITTER
Collector Current — Continuous Ic 150 mA 31 gg;IEECTOR
Detector Power Dissipation @ Tp = 25°C PD 150 mwW 8: NO CONNECTION
Derate above 25°C 1.76 mW/°C

(continued)
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MOC211, MOC212, MOC213

MAXIMUM RATINGS — continued (TA = 25°C unless otherwise noted)

{ Rating Symbol Value Unit
TOTAL DEVICE
Input-Output Isolation Voltage (1) ) Viso 2500 Vac(rms)
(60 Hz, 1.0 sec. duration) ) C .
Total Device Power Dissipation @ Ta = 25°C Pp 150 ) mwW
Derate above 25°C 2.94 mW/°C
Ambient Operating Temperature Range TA -55to +100 °C
Stbrage Temperature Range . Tstg —55to +150 °C
Lead Soldering Temperature . — 260 °C

(1/16" from case, 10 sec. duration)

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

Characteristic Symbol —[ Min Typ Max LUnit
INPUT LED '
Forward Voltage (I = 10 mA) VE — 1.15 1.5 Vv
Reverse Leakage Current (VR = 6.0 V) IR — 0.1 100 nA
Capacitance C — 18 — pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current (VCE = 10V, Tp = 25°C) ICEO? — 1.0 50 © nA
(VCE = 10V, TA = 100°C) ICEO2 —_ 1.0 - nA
Collector-Emitter Breakdown Voltage (Ic = 100 uA) V(BR)CEO 30 20 —
Emitter-Collector Breakdown Voltage (Ig = 100 uA) V(BR)ECO 7.0 7.8 —
Collector-Emitter Capacitance (f = 1.0 MHz, Vcg = 0) Cce — 7.0 — pF
COUPLED
Output Collector Current MOC211 ic 2.0 6.5 — mA
(IF = 10 mA, Vg = 10 V) MOC212 5.0 9.0 -
MOC213 10 14 —
Collector-Emitter Saturation Voltage (Ic = 2.0 mA, I = 10 mA) VCE(sat) — 0.15 0.4 \
Turn-On Time (Ic = 20 mA, Vgc = 10V, R = 100 Q) ton —_ 75 — us
Turn-Off Time (Ic = 2.0 mA, Vcc = 10V, R = 100 Q) toff — 5.7 — us
Rise Time (Ic = 2.0 mA, Vcc = 10V, R = 100 Q) tr - 3.2 — us
Fall Time (Ic = 20 mA, V¢c = 10V, R = 100 Q) - tf — 4.7 — us
Isolation Voltage (f = 60 Hz, t = 1.0 sec.) Viso 2500 — — Vac(rms)
Isolation Resistance (V|.o = 500 V) Riso 1011 —_ — Q
Isolation Capacitance (V.0 = 0, f = 1.0 MHz) Ciso — 0.2 — pF

(1) Input-Output Isolation Voltage, Vig0, is an internal device dielectric breakdown rating. For this test, pins 1 and 2 are common, and pins 5, 6 and 7
are common.

TYPICAL CHARACTERISTICS
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Figure 1. LED Forward Voltage versus Forward Current Figure 2. Output Current versus Input Current
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MOC211, MOC212, MOC213
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OUTLINE DIMENSIONS
CASE 846-01
e [ ] —
HAAR NOTES:
= S 1. DIMENSIONING AND TOLERANCING PER ANS!
? Y145M, 1982,
K B 2. CONTROLLING DIMENSION: INCH.
L1 4 _i
i HH
MILLIMETERS INCHES )
~ll—bsn om [ MN [ MAX | WN | mAx |  STYLE®:
A | 463 | 513 | 0182 | 0202 PIN 1. ANGDE
G 01300005 ® [1] 4 @] B | 366 | 416 | 0144 | 0164 | 2. CATHODE
C | 313 | 363 | 0123 | 0443 3. NC
SEATING } f \ D | 028 | 053 | oott | oot 4.NC
PLANE C G 127 BSC 0,00 BSC g E'gﬂ%’; o
[0 0001 | [N I H {006 | 020 o003 [ 000 6 cous
= T J ] 016 | 025 | 0006 | 0010 A
H J K | 569 | 619 | 0224 | 0284 -
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MOTOROLA
TECHNICAL DATA

Small Outline Optoisolators
Transistor Output

These devices consist of a gallium arsenide infrared emitting diode optically coup!ed
to a monolithic silicon phototransistor detector, in a surface mountable, small outline,

m SEMICONDUCTOR e

MOC215
MOC216
MOC217

SMALL OUTLINE

plastic package. They are ideally suited for high density applications, and eliminate the
need for through-the-board mounting. TR::IS-CI)SE?);A;S‘?I?UT
® Convenient Plastic SOIC-8 Surface Mountable Package Style
® Low LED Input Current Required, for Easier Logic Interfacing
o Standard SOIC-8 Footprint, with .050” Lead Spacing
® Shipped in Tape and Reel, which Conforms to EIA Standard RS481A
o Compatible with Dual Wave, Vapor Phase and IR Reflow Soldering
® High Input-Output Isolation of 2500 Vac (rms) Guaranteed
® UL Recognized Q\)
Ordering Information:
® To obtain MOC215, 216, 217 in Tape and Reel, add R1 or R2 suffix to device numbers
.as follows:
R1-500 units on 7" reel
R2-2500 units on 13" reel “Pﬁgfé‘“
® To obtain MOC215, 216, 217 in quantities of 75 (shipped in sleeves) — No Suffix
Marking Information:
® MOC215 = M215
® MOC216 = M216 SCHEMATIC
e MOC217 = M217
1 —{s
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
7
L Rating l Symbol l Value I Unit l
INPUT LED 3s[— 6
Forward Current — Continuous IF 60 mA
Forward Current — Peak (PW = 100 us, 120 pps) IF(pk) 1.0 A «[— 5
Reverse Voltage VR 6.0 v
LED Power Dissipation @ Tpo = 25°C Pp 90 mw
Derate above 25°C 0.8 mwW/°C
OUTPUT TRANSISTOR
1: LED ANODE
Collector-Emitter Voltage VCEo 30 v 2: LED CATHODE
Collector-Base Voltage VcBo 70 Vv 3: NO CONNECTION
4: NO CONNECTION
Emitter-Collector Voltage VECO 7.0 v 5: EMITTER
Collector Current — Continuous Ic 150 mA ‘751 gg;'gcmﬁ
Detector Power Dissipation @ Tp = 25°C Pp 150 mW 8: NO CONNECTION
Derate above 25°C 1.76 mw/°C
(continued)
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MOC215, MOC216, MOC217

MAXIMUM RATINGS — continued (Ta = 25°C unless otherwise noted)

l Rating Symbol Value Unit J
TOTAL DEVICE
Input-Output Isolation Voltage (1) Viso 2500 Vac(rms)
(60 Hz, 1.0 sec. duration)
Total Device Power Dissipation @ Tp = 25°C Pp 150 mw
Derate above 25°C 2.94 mw/°C
Ambient Operating Temperature Range TA —55to +100 °C
Storage Temperature Range Tstg -55to +150 °C
Lead Soldering Temperature — 260 °C
(1/16" from case, 10 sec. duration) )
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min I Typ Max Unit
INPUT LED
Forward Voltage (If = 1.0 mA) VE —_ 1.0 1.3 \"
Reverse Leakage Current (VR = 6.0 V) IR —_ 0.1 100 nA
Capacitance C — 18 — pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current (VCe = 5.0V, Ta = 25°C) IcEO? — 1.0 50 nA
(VCE = 5.0V, Tp = 100°C) ICE02 — 1.0 — uA
Collector-Emitter Breakdown Voltage (Ic = 100 pA) V(BR)CEO 30 20 — \"
Emitter-Collector Breakdown Voltage (If = 100 uA) V(BR)ECO 7.0 7.8 — "
Collector-Emitter Capacitance (f = 1.0 MHz, Vcg = 0) Cce — 7.0 — pF
COUPLED
Output Collector Current MOC215 Ic 200 500 — nA
(If = 1.0 mA, Vcg = 5.0 V) MOC216 500 800 — HA
MOC217 1.0 1.3 - mA
Collector-Emitter Saturation Voltage (Ic = 100 pA, I = 1.0 mA) VCE(sat) — 0.35 0.4 \
Turn-On Time (Ic = 2.0 mA, Vgc = 10V, R = 100 Q) ton — 7.5 — us
Turn-Off Time (Ic = 2.0 mA, Vcc = 10V, R = 100 Q) toff — 5.7 — us
Rise Time (Ic = 2.0 mA, Vcc = 10V, R = 100 Q) tr — 3.2 — us
Fall Time (Ic = 2.0 mA, Vg = 10V, RL = 100 Q) tf — 4.7 — us
Isolation Voltage (f = 60 Hz, t = 1.0 sec.) Viso 2500 — — Vac(rms)
Isolation Resistance (Vj.g = 500 V) RisO 1011 — — Q
Isolation Capacitance (V|.0 = 0, f = 1.0 MHz) Ciso — 0.2 — pF

(1) Input-Output Isolation Voltage, V|gQ, is an internal device dielectric breakdown rating. For this test, pins 1 and 2 are common, and pins 5, 6 and 7

are common.

TYPICAL CHARACTERISTICS
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IcEQ. COLLECTOR-EMITTER DARK CURRENT

Ic, OUTPUT COLLECTOR CURRENT (mA)

MOC215, MOC216, MOC217
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OUTLINE DIMENSIONS

CASE 846-01
(—CAJ—
A A NOTES:
0 5 ? 1. DIMENSIONING AND TOLERANCING PER ANSI
K 8 Y145M, 1982,
2. CONTROLLING DIMENSION: INCH.
1 4 _{
l__. fHH MILIMETERS | INCHES
—elle—psn DM [MIN | MAX | MIN | MAX
~le e ® 53t e o it
C [ 313 | 363 | 0123 | 0143
SEATING ! D | 028 | 083 | 00n | 002
BAL c G 127 BSC 0.050 BSC
=] 0.038 (0.0015) ] L H | 008 | 020 | 0003 [ 0008
L) T J | 016 | 025 | 0006 | 0010
H J K [ 569 [ 619 | 0224 | 0244

STYLE 1
PIN1.

o N oo s wN
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NC

NC
EMITTER
COLLECTOR
BASE
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MOTOR LA
EE SEMICOND U CT O /R /i
TECHNICAL DATA

MOC221

Small Outline Optoisolators MOC222
Darlington Output MOC223

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to a monolithic silicon photodarlington detector, in a surface mountable, small outline,
plastic package. They are ideally suited for high density applications, and eliminate the SMALL OUTLINE
need for through-the-board mounting. DAgz‘I-\l(()SI?'gkIA.(r)?J?gUT
® Convenient Plastic SOIC-8 Surface(Mountable Package Style
High Current Transfer Ratio (CTR) at Low LED Input Current, for Easier Logic

Interfacing
Standard SOIC-8 Footprint, with .050” Lead Spacing
Shipped in Tape and Reel, which ?onforms to EIA Standard RS481A
Compatible with Dual Wave, Vapon Phase and IR Reflow Soldering
High Input-Output Isolation of 2500:Vac (rms) Guaranteed
UL Recognized Q\}

Ordering Information:
® To obtain MOC221, 222, 223, In Tape and Reel, add R1 or R2 suffix to device numbers

as follows:
R1-500 units on 7" reel CASE 846-01
R2-2500 units on 13" reel PLASTIC

® To obtain MOC221, 222, 223 in quantities of 75 (shipped in sleeves) — No Suffix
Marking Information: |

e MOC221 = M221 ., SCHEMATIC
® MOC222 = M222
e MOC223 = M223
1 —| IS
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
| : Rating Symbol Valie | Unit | ) .
INPUT LED'
Forward Current — Continuous If 60 mA 3 D 6
Fok¥ward Current — Peak (PW = 100 us, 120 pps) IE(pk) 1.0 A ] 5
N Reverse Voltage VR 6.0 \
v LED Power Dissipation @ Ta = 25°C Pp 920 mwW
Derate above 25°C 0.8 mwW/°C
OUTPUT DARLINGTON
1: LED ANODE
Collector-Emitter Voltage VCeEo 30 \ 2: LED CATHODE
Collector-Base Voltage VcBo 70 % 3: NO CONNECTION
4: NO CONNECTION
Emitter-Collector Voltage VECO 7.0 \ 5: EMITTER
Collector Current — Continuous Ic 150 mA 6: CO;LECTOR
7: BASE
Detector Power Dissipation @ Tp = 25°C Pp 150 mwW 8: NO CONNECTION
Derate above 25°C 1.76 mW/°C
(continued)
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MOC221, MOC222, MOC223

MAXIMUM RATINGS — continued (Ta = 25°C unless otherwise noted)

Rating Symbol Value ' Unﬁ J
TOTAL DEVICE
Input-Output Isolation Voltage (1) Viso 2500 Vac(rms)
(60 Hz, 1.0 sec. duration) .
Total Device Power Dissipation @ Tp = 25°C Pp 150. , mw
Derate above 25°C 294 - mW/°C
Ambient Operating Temperature Range TA -55to +100 °C
Storage Temperature Range Tgtg . .| —~55to +150 °C
Lead Soldering Temperature -— 260 - °C
(1/16" from case, 10 sec. duration)
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Mn | Ty Max | unit |
INPUT LED
Forward Voltage (If = 1.0 mA) ' VE - 1.05 1.3 \"
Reverse Leakage Current (VR = 6.0 V) IR — 01 100 nA
Capacitance C — 18 — pF
OUTPUT DARLINGTON
Collector-Emitter Dark Current (VCg = 5.0V, Ta = 25°C) IcEOT — 1.0 50 nA
. (VCg = 5.0V, TA = 100°C) IcCEO2 - 1.0 — MA
Collector-Emitter Breakdown Voltage (Ic = 100 A) V(BR)CEO 30 90 = \"
Emitter-Collector Breakdown Voltage (Ig = 100 uA) V(BR)ECO 7.0 7.8 — \"
Collector-Emitter Capacitance (f = 1.0 MHz, Vcg = 0) Cce — 5.5 — pF
COUPLED
Output Collector Current MOC221 Ic 1.0 2.0 — mA
(IF = 1.0 mA, Vcg = 5.0 V) MOC222 2.0 4.0 —
MOC223 5.0 10 _
Collector-Emitter Saturation Voltage (Ic = 500 xA, If = 1.0 mA) VCE(sat) — — 1.0 \'
Turn-On Time (If = 5.0 mA, Ve = 10V, R = 100 Q) ton — 35 — us
Turn-Off Time (I = 5.0 mA, Ve = 10V, R = 100 Q) toff — 95 — us
Rise Time (IF = 5.0 mA, Vcc = 10V, Ry = 100 Q) ty — 1.0 — us
Fall Time (If = 5.0 mA, Vcc = 10V, Ry = 100 Q) tf — 2,0 — us
Isolation Voltage (f = 60 Hz, t = 1.0 sec.) Viso 2500 — — Vac(rms)
Isolation Resistance (V|.0 = 500 V) Riso 1011 — — Q
Isolation Capacitance (V.0 = 0, f = 1.0 MHz) Ciso — 0.2 — pF

(1) Input-Output Isolation Voltage, Vg0, is an internal device dielectric breakdown rating. For this test, pins 1 and 2 are common, and pins 5, 6 and 7
are common. .

TYPICAL CHARACTERISTICS
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Figure 1. LED Forward Voltage versus Forward Current Figure 2. Output Current versus Input Cufrent
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IcEQ. COLLECTOR-EMITTER DARK CURRENT

MOC221, MOC222, MOC223
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Figure 3. Output Current versus Collector-Emitter Voltage Figure 4. Output Current versus Ambient Temperature
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Figure 5. Dark Current versus Ambient Temperature Figure 6. Capacitance versus Voltage
OUTLINE DIMENSIONS
=—CA] CASE 846-01
= B8 = NOTES:
7 1. DIMENSIONING AND TOLERANCING PER ANSI
K B Y145M, 1982.
1 4 _J 2. CONTROLLING DIMENSION: INCH.
MILLIMETERS INCHES STYLE1:
L-—-l b DIM | MIN | MAX | MIN | MAX PIN ; QL*TOHDOEDE
— 0.13 (0.005) T|A A 4.63 513 | 0182 | 0.202 -
¢ [#onoom © 1120 B | 366 | 416 | 0.144 | 0.164 i ::(C:
—T C | 313 | 363 | 0128 | 0143 .
SEATING D | 028 | 053 | 0011 | 002 5. EMITTER
";TL‘ c G 1.27 BSC 0.050 BSC 6. COLLECTOR
=] 0038 (0.0015) 1 G L H | 008 [.020 | 0003 [ 0.008 7. BASE
k) ]__ J | 016 | 025 [ 0006 [ 0010 8. NC
H J K | 563 | 619 | 0224 | 0244
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MOTOROLA
mm SEMICONDUCTOR _
TECHNICAL DATA

MOC1005

6-Pin DIP Optoisolators MOC1006

Transistor Output

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to a monolithic silicon phototransistor detector.

e Convenient Plastic Dual-in-Line Package op‘rggg&?ons
Most Economical Optoisolator TRANSISTOR OUTPUT

UL Recognized. File Number E54915 Q\)
VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including IEC204/
VDEO0113, VDE0160, VDE0832, VDE0833, etc. —883
® Special lead form available (add suffix “T" to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.
® Various lead form options available. Consult “Optoisolator Lead Form Options’’ data
sheet for details.

.
® High Input-Output Isolation Guaranteed — 7500 Volts Peak
.
.

‘CASE 730A-02

PLASTIC
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
Rating J Symbol Value T Unit —| SCHEMATIC
INPUT LED
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Ta = 25°C Pp 120 mwW 1 6
with Negligible Power in Output Detector
Derate above 25°C 1.4 mW/°C 3
OUTPUT TRANSISTOR ' 2 b 5
Collector-Emitter Voltage VCEO 30 Voits 4
Emitter-Collector Voltage VECO 7 Volts 3o—
Collector-Base Voltage VcBo 70 Volts
Collector Current — Continuous Ic 150 mA
e B B B
Derate above 25°C 1.76 mW/°C g ":‘Eg CATHODE
TOTAL DEVICE 4, EMITTER
Isolation Surge Voltage (1) Viso 7500 Vac 5. COLLECTOR
(Peak ac Voltage, 60 Hz, 1 sec Duration) 6. BASE
Total Device Power Dissipation @ Ta = 25°C Pp 250 mwW
Derate above 25°C 2.94 mW/°C
Ambient Operating Temperature Range TA —55to +100 °C
Storage Temperature Range Tstg —55to +150 °C
Soldering Temperature (10 sec, 1/16” from case) Tsol 260 °C

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
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MOC1005, MOC1006

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

Characteristic Symbol Min l Typ | Max Unit
INPUT LED
Forward Voltage (I = 10 mA) TA = 25°C VE - 1.15 . 15 Volts
TA = —-55°C — 1.3 —
Ta = 100°C - 1.05 —
Reverse Leakage Current (VR = 3 V) IR — — 100 nA
Capacitance (V = 0V, f = 1 MHz) Cy —_ 18 —_ pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current (Vcg = 10V) Ta = 25°C IcEO —_ 1 50 nA
Ta = 100°C - 1 100 pA
Collector-Base Dark Current (Vcg = 10 V) IcBO — 0.2 20 nA
Collector-Emitter Breakdown Voltage (Ic = 1 mA) V(BR)CEO 30 45 — Volts
Collector-Base Breakdown Voltage (Ic = 100 nA) V(BR)CBO 70 100 — Volts
Emitter-Collector Breakdown Voltage (I = 100 pA) V(BR)ECO 7 7.8 — Volts
DC Current Gain (Ic = 2mA, Vcg = 5V) hFg — 500 — —
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0) Cce - 7 — pF
Coll -Base Capaci (f = 1 MHz, Vcg = 0) Cc — 19 — pF
Emitter-Base Capaci (f = 1 MHz, VEg = 0) CeB - 9 —_ pF
COUPLED
Output Collector Current (If = 10 mA, Vcg = 10V)  MOC1005 Ic 2 7 — mA
MOC1006 1 5 —
Collector-Emitter Saturation Voltage (Ic = 2 mA, If = 50 mA) VCE(sat) — 0.15 0.5 Volts
Turn-On Time (I = 10 mA, Vcc = 10V, RL = 100 Q, Figure 11) ton — 2.8 — us
Turn-Off Time (I = 10 mA, Vg = 10 V, R = 100 Q, Figure 11) toff — 45 — us
Rise Time (I = 10 mA, Vcc = 10V, R = 100 £, Figure 11) tr — 1.2 — us
Fall Time (I = 10 mA, Vcc = 10V, R = 100 Q, Figure 11) tf — 1.3 — us
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 — — Vac(pk)
Isolation Resistance (V = 500 V) RISO 1011 — — Q
Isolation Capacitance (V = 0V, f = 1 MHz) Ciso — 0.2 — pF
TYPICAL CHARACTERISTICS
2T T T T T g 10 = R
| ———— PULSE ONLY A','l ! S s
————— PULSE ORDC 4l £ [—{-NORMALIZED TO:
@18 y + z [ p=1mA
5 Vamd = 1
o 4 = T
= v =
816 AV 4 2
< Y <
5 a0 AL 3 y.
(=3 17 7
> A1l v s A
[=] 14 4/ 4 —
z I LA 4 / 2 /
= LA ALY = 01
5 [—TA= —55CI# p 2 7
2 LA S ya
=12 25°C TIH » 2
p=l
—TT | 100°C LT e
1 < KSd
1 10 100 1000 0.01 0.5 1 2 5 10 20 50
I, LED FORWARD CURRENT (mA) If, LED INPUT CURRENT (mA)
Figure 1. LED Forward Voltage versus Forward Current Figure 2. Output Current versus Input Current
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ton, TURN-ON TIME (us)

MOC1005, MOC1006
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MOC1005, MOC1006
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TEST CIRCUIT WAVEFORMS
INPUT PULSE
Vee = 10V
RL = 1000
IF=10mA
NeuT ¥ QUTPUT OUTPUT PULSE
Figure 11. Switching Times
OUTLINE DIMENSIONS
NOTES:
OPTIONAL STYLE 1: 1. DIMENSIONING AND TOLERANCING PER ANSI
LEAD PIN 1. ANODE Y145M, 1982.
CONFIGURATION 2. CATHODE 2. CONTROLLING DIMENSION: INCH.
3.NC 3. DIM L TO CENTER OF LEAD WHEN FORMED
4. EMITTER PARALLEL.
5. COLLECTOR
—t 6. BASE
¢ L—= [ MILUMETERS | _INCHES
."~ H DIM | MIN | MAX | MIN | MAX
| | 813 | 889 | 0320 | o0.
610 | 660 | 0.240 | 0.260
E— 293 | 508 | 0.115 | 0200
—_,—' 041 | 050 | 0.016 | 0020
N 102 | .77 | 0040 | 0070
f | 254 BSC 0.100
re—G g on 021 | 030 | 0008 [ 0012
E u\/ [#]01300005® [1[8®[A®] t ON_IL 00015 0.100
———Dn ] v [ I I
N 381 | 0100 | 0450

[#o13005® [T[a®]8®]|  CASE 730A-02
- PLASTIC
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MOTOROLA
TECHNICAL DATA

6-Pin DIP Optoisolators
SCR Output

These devices consist of gallium-arsenide infrared emitting diode optically coupled to
a photo sensitive silicon controlled rectifier (SCR). They are designed for applications
requiring high electrical isolation between low voltage control circuitry and the ac line.

@ High Blocking Voltage of 400 V for 240 Vac Lines

® Very High Isolation Voltage: Vigp = 7500 Vac Min

o Standard 6-Pin DIP

® UL Recognized, File Number E54915 A}

o VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including IEC204/
VDEO0113, VDE0160, VDE0832, VDE0833, etc. — 883

® Special lead form available (add suffix “T"' to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options’’ data
sheet for details.

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

E SEMICONDUCT O R /5

MOC3000
MOC3001

6-PIN DIP
OPTOISOLATORS
SCR OUTPUT
400 VOLTS

CASE 730A-02
PLASTIC

Rating | symbol Value Unit
INPUT LED
Reverse Voltage VR 7 Volts
Forward Current — Continuous If 60 mA
Total Power Dissipation @ Tp = 25°C Pp 100 mwW
Negligible Power in Transistor
Derate above 25°C . 1.33 mW/°C
OUTPUT DRIVER
Peak Forward Voltage Vpm 400 Volts
Forward RMS Current IT(RMS) 300 mA
(Full Cycle, 50 to 60 Hz) Tp = 25°C
Peak Nonrepetitive Surge Current ITsm 3 A
(PW = 10 ms)
Total Power Dissipation @ Tp = 25°C Pp 400 mwW
Derate above 25°C ‘ 5.33 mW/°C
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 5 Second Duration)
Junction Temperature Range Ty —40to +100 °C
Ambient Operating Temperature Range TA —55to +100 °C
Storage Temperature Range Tstg —55 to + 150 °C
Soldering Temperature (10 s) — 260 °C

SCHEMATIC

1:3 6
2 5

30 4

1. ANODE

2. CATHODE
3.NC.

4. SCR CATHODE
5. SCR ANODE
6. SCR GATE

(1) Isolation surge voltage, V|sQ, is an internal device dielectric breakdown rating.

6-82




MOC3000, MOC3001

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

Characteristic Symbol Min Typ Max Unit
INPUT LED
Reverse Leakage Current IR —_— 0.05 10 RA
(VR =3V)
Forward Voltage VE — 1.2 1.5 Volts
(IF = 10 mA)
Capacitance Cy — 50 — pF
(V=0V,f=1MHz)
OUTPUT DETECTOR
Peak Off-State Voltage Vpm 400 - — Volts
(RGK = 10 kQ2, T = 100°C)
Peak Reverse Voltage VRM 400 —_— — Volts
(RGgK = 10 kQ, Tp = 100°C)
On-State Voltage V™M —_ 1.1 1.3 Volts
(tm = 0.3 A)
Off-State Current Ipm — — 150 nA
(VDM = 400V, Tp = 100°C, Rgk = 10 kQ2)
Reverse Current IrRM — — 150 nA
(VRM = 400V, Tp = 100°C, Rgk = 10 kQ)
Capacitance (V = 0V, f = 1 MHz) Cy pF
Anode — Gate — 20 —
Gate — Cathode — 350 —
COUPLED
LED Current Required to Trigger IFT mA
(VAK = 50 V, Rgk = 10 k) MOC3001 — 10 20
MOC3000 — 15 30
(VAK = 100V, RgK = 27 kQ) MOC3001 - 6 "
MOC3000 — 8 14
Isolation Resistance Riso 100 —_ — GQ
(Vjo = 500 Vdc)
Capacitance Input to Output Ciso — — 2 pF
(Vio = 0, f = 1 MH2)
Coupled dv/dt, Input to Output dv/dt —_ 500 —_ Volts/us
(RGk = 10 kQ2)
Isolation Surge Voltage Viso 7500 — — Vac(pk)
(Peak ac Voltage, 60 Hz, 5 Second Duration)
1000 1 =
e 7 Il’
100 — /
—_ II — ,
E o / z 77
P 7i = 01 7=
o S S —F
s ] Tp = 25°C g 74
o ¥ 8
e f & Ty = 100°C ’: Ty = %5
g o :' 200 —
e ] £ :
= o0t { }
l' INCREASES TO FORWARD
0001 f === BREAKOVER VOLTAGE
0 1 2 3 4 5 0 1
Vg, FORWARD VOLTAGE (VOLTS) VT, ON-STATE VOLTAGE (VOLTS)
Figure 1. Forward Current versus LED Forward Voltage Figure 2. On-State Characteristics
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MOC3000,
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Figure 3. LED Trigger Current versus Temperature
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Figure 4. Forward Leakage Current versus Temperature

TYPICAL APPLICATIONS
i INKCATOR

+5V.4700  MOC3001 we |40 M pocio

A T < +5V wr @

r 1 e 0.1 uF “CONTACT" pef-tba S00
o | ¥ IZY ” MAC0S1_ = 240 Vac el 2= B 240 Vac

| Y 4 ) Lo = 7RO uF

56k L, 56k
Ll
MRSO60 (4) @

Use of the MOC3001 for high sensitivity, 7500 V iso-
lation capability, provides this highly reliable solid state
relay design. This design is compatible with 74, 74S and
74H series T2L logic systems inputs and 240 Vac loads
up to 10 A,

Figure 5. 10 A, T2L Compatible, Solid State Relay

©

The high surge capability and non-reactive input char-
acteristics of the MOC3001 allow it to directly couple,
without buffers, T2L and DTL logic to indicator and alarm
devices, without danger of introducing noise and logic
glitches.

Figure 6. 25 W Logic Indicator Lamp Driver

—_——

I
iNeuT !
L

[ SRS

Use of the high voltage PNP portion of the MOC3001
provides a 400 V transistor capable of conducting positive
and negative signals with current transfer ratios of over
1%. This function is useful in remote instrumentation,
high voltage power supplies and test equipment. Care
should be taken not to exceed the device 400 mW power
dissipation rating when used at high voltages.

Figure 7. 400 V Symmetrical Transistor Coupler
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Vp = 800 VOLTS

tp = 0.010 SECONDS
f = 25HERTZ

TA = 25°C

MOC3000, MOC3001

Figure 8. Coupled dv/dt — Test Circuit

lo
o
EXPONENTIAL - 0SCILLOSCOPE
RAMP GENERATOR

OUTLINE DIMENSIONS

OPTIONAL
LEAD
' CONFIGURATION
LA _c ' STVLET:
X fe—L— PIN 1. LED ANODE
1 ' ' 2. LED CATHODE
| | ane
4. SCR CATHODE
] 5. SCR ANODE
N 6. SCR GATE
G f / —all— g n
€ M\/ [#o13005® [1[8®[2®]

D sp

[#o130005® [1[a® [8® |

CASE 730A-02
PLASTIC

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,
2. CONTROLLING DIMENSION: INCH.
3. DIM L TO CENTER OF LEAD WHEN FORMED
PARALLEL.

MILLIMETERS INCHES
DIM [ MIN | MAX | MIN | MAX
A | 813 | 889 | 0320 | 0350
B | 690 s.so_‘ 0240 | 0260
C | 293 | 508 | 0115 | 0200
D | 041 | 050 | 0.016 | 0.020
E | 102 | 177 | 0040 | 0070 |
254 BSC 0.100 BSC
J_ | 021 | 030 | 0008 [ 0012
K | 038 | 254 | 0015 | 0.100
L 762 BSC 0300 BSC
[T I I A T
N | 254 | 381 | 0.100 | 0.150
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MOTOROLA

R SEMICONDUCTO R 55000
TECHNICAL DATA :

MOC3002

6-Pin DIP Optoisolators MOC3003
SCR Output | MOC3007

These devices consist of gallium arsenide infrared-emitting diodes optically coupled to
photosensitive silicon controlled rectifiers (SCR). They are designed for applications

;%uti;"i:ga :i“gnhe-electrical isolation between low voltage circuitry, like integrated circuits, OPTgrSIgL:l:ORs

® High Blocking Voltage SCR OUTPUT
MOC3002, 3003 — 250 V for 120 Vac Lines 250 AND 200 VOLTS
MOC3007 — 200 V for 120 Vac Lines

® Very High Isolation Voltage
Viso = 7500 Vac (pk) Min

e Standard 6-Pin DIP

® UL Recognized, File Number E54915 Q)

® VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including |EC204‘
VDEO0113, VDE0160, VDE0832, VDE0833, etc. —— 883

® Special lead form available (add suffix ““T" to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.
° V:noufs le:d ff:rm options available. Consult “Optoisolator Lead Form Options” data CASE 730A-02
sheet for details. PLASTIC
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
L Rating Symbol Value Unit
INPUT LED SCHEMATIC
Reverse Voltage VR 7 Volts
Forward Current — Continuous Ig 60 mA
LED Power Dissipation @ Ta = 25°C Pp 120 mwW
Derate above 25°C 1.41 mW/°C
OUTPUT DETECTOR . 6
Peak Forward Voltage MOC3002, 3003 VDM 250 Volts
MOC3007 200 2 5
Forward RMS Current IT(RMS) 300 mA
(Full Cycle, 50 to 60 Hz) Tp = 25°C 30 4
Peak Nonrepetitive Surge Current ITsm 3 A
(PW = 10 ms, dc = 10%)
Detector Power Dissipation @ Tp = 25°C Pp 150 mW
Derate above 25°C 1.76 mW/°C
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 1 second Duration)
Total Device Power Dissipation @ Tp = 25°C Pp 250 mW
Derate above 25°C 294 mW/°C 1. LED ANODE
Junction Temperature Range Ty —40 to +100 °C g hl:-:D CATHODE
Ambient Operating Temperature Range TA ~55to +100 °C 4: SCR CATHODE
Storage Temperature Range T, —55to +150 °C 5. SCR ANODE
ge ome g 6. SCR GATE
Soldering Temperature (10 s) — 260 °C

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
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MOC3002, MOC3003, MOC3007

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

Characteristic Symbol Min | Typ l Max Unit
INPUT LED '
Reverse Leakage Current IR — 0.05 10 pA
(VR = 3V)
Forward Voltage VE — 1.2 1.5 Volts
(I = 10 mA)
Capacitance Cy — 18 — pF
V=0V, f=1MHz)
OUTPUT DETECTOR
Peak Off-State Voltage (Ippm = 50 nA) MOC3002, 3003 Vpm 250 — — Volts
(RGK = 10k, TA = 100°C, Ipp = 100 wA)  MOC3007 200 8 -
Peak Reverse Voltage (IRM = 50 uA) MOC3002, 3003 VRM 250 — - Volts
(RGK = 10 k2, TA = 100°C, IR = 100 wA)  MOC3007 200 — —
On-State Voltage MOC3002, 3003 VTm — 11 1.3 Volts
(itm = 0.3 A) MOC3007 — 12 15
Off-State Current Ipm nA
(VDM = 250 V, Rgk = 10 k2, Ta = 100°C) MOC3002, 3003 — — 50
(VDM = 200V, Rgk = 10 k@, T = 100°C)  MOC3007 - - 100
Reverse Current IRM nA
(VRM = 250 V, Rgk = 10 k@, Ta = 100°C)  MOC3002, 3003 — - 50
(VRM = 200 V, Rgk = 10 k@, Tp = 100°C)  MOC3007 — - 100
Capacitance (V = 0V, f = 1 MHz2) « Cy pF
Anode-Gate —_ 20 —
Gate-Cathode — 350 —
COUPLED
LED Current Required to Trigger IET mA
(VAK = 50 V, Rgk = 10 kQ2) MOC3002 — 15 30
MOC3003 —_ 10 20
MOC3007 -— 20 40
(VAK = 100 V, Rgk = 27 kQ) MOC3002 — 8 14
MOC3003 —_ 6 1
MOC3007 _ 12 22
Isolation Resistance Riso 100 — - GQ
(Vio = 500 Vdc)
Capacitance Input to Output Ciso — 0.2 2 pF
(Vio = 0, f = 1 MH2)
Coupled dv/dt, Input to Output dv/dt — 500 —_ Volts/us
(RgK = 10 k)
Isolation Surge Voltage Viso 7500 - — Vac (pk)
(Peak ac Voltage, 60 Hz, 1 Second Duration)
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Vr, FORWARD VOLTAGE (VOLTS)

IFT, NORMALIZED LED TRIGGER CURRENT

MOC3002, MOC3003, MOC3007

TYPICAL ELECTRICAL CHARACTERISTICS
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MOTOROLA
EE SEMICOND UCT O /5000
TECHNICAL DATA

MOC3009
6-Pin DIP Optoisolators MOC3010
Triac Driver Output MOC3011
MOC3012

These devices consist of gallium-arsenide infrared emitting diodes, optically coupled
to silicon bilateral switch and are designed for applications requiring isolated triac trig-
gering, low-current isolated ac switching, high electrical isolation (to 7500 V peak), high
detector standoff voltage, small size, and low cost.

6-PIN DIP
® UL Recognized File Number 54915 Q|) OPTOISOLATORS
® VDE approved per standard 0883/6.80 (Certificate number 41853), with additional TRIAC DRIVER OUTPUT
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering 250 VOLTS -

all other standards with equal or less stringent requlrements, including IE0204
VDEO0113, VDE0160, VDE0832, VDE0833, etc. 883

® Special lead form available (add suffix “T"" to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options’’ data
sheet for details.

CASE 730A-02

PLASTIC
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)
Rating J Symbol Value Unit
INFRARED EMITTING DIODE COUPLER SCHEMATIC
Reverse Voltage VR 3 Volts
Forward Current — Continuous If 60 mA
Total Power Dissipation @ Tp = 25°C Pp 100 mwW
Negligible Power in Transistor 1 6
Derate above 25°C 1.33 mW/°C
OUTPUT DRIVER 2 M yros
Off-State Output Terminal Voltage VDRM 250 Volts ;
Peak Repetitive Surge Current ITsm 1 . A 30 4
(PW = 1 ms, 120 pps)
Total Power Dissipation @ Tp = 25°C Pp 300 mwW
Derate above 25°C 4 mW/°C
1. ANODE
TOTAL DEVICE L * 2.CATHODE
Isolation Surge Voltage (1) Viso 7500 - Vac 3.NC
(Peak ac Voltage, 60 Hz, 5 Second Duration) 4. MAIN TERMINAL
Total Power Dissipation @ Tp = 25°C PD 330 [ mw 5. SUBSTRATE
D bove 25°C 4.4 W/°C DO NOT CONNECT
erate above - m 6. MAIN TERMINAL
Junction Temperature Range . Ty —40to +100 °C :
Ambient Operating Temperature Range TA —40to +85 °C
Storage Temperature Range Tstg —40 to +150 °C
_Soldering Temperature (10 s) - 260 °C

(1) Isolation surge voltage, V|g0, is an internal device dielectric breakdown rating.
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MOC3009, MOC3010, MOC3011, MOC3012

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

l N Characteristic | Symbol Min Typ Max Unit l
INPUT LED
Reverse Leakage Current IR — 0.05 100 A
(VR = 3V) ' )
. Forward Voltage VE — 1.15 15 Volts
(IF =10 mA)
OUTPUT DETECTOR (I = 0 unless otherwise noted)
Peak Blocking Current, Either Direction IDRM — 10 100 nA
(Rated VpRrMm. Note 1)
Peak On-State Voltage, Either Direction VM — 1.8 3 Volts
(ITm = 100 mA Peak)
Critical Rate of Rise of Off-State Voltage (Figure 7, Note 2) dv/dt —_ 10 — Vius
COUPLED
LED Trigger Current, Current Required to Latch Output IFT mA
(Main Terminal Voltage = 3 V, Note 3) MOC3009 - 15 30
MOC3010 — 8 - 15
MOC3011 — 5 10
MOC3012 — 3 5
Holding Current, Either Direction [¥] — 100 — RA
Notes: 1. Test vonage must be applied within dv/dt rating.
2. This is static dv/dt. See Figure 7 for test circuit. Commutating dv/dt is a function of the load-driving thynstor(s) only
3. All devices are guaranteed to trigger at an If value less than or equal to max IfT. Theref recc g If lies b max
IFT (30 mA for MOC3009, 15 mA for MOC3010, 10 mA for MOC3011, 5 mA for MOC3012) and absolute max IF {60 mA)
TYPICAL ELECTRICAL CHARACTERISTICS
Ta = 25°C
2 +800
4t /
= Vil
218 7 z //
=] | =—=—=——=PULSE ONLY /11 E +400 /
o ~———— PULSE OR DC [/ =
(&) 6 Vi w -
E 1.6, par ,I g /
=] o 0
= Al @
< 14 A7 £ /
z LA wiits z Zr
2 A= e T L 240 7
* VR T LA 5 A
i A
1 85°C [ L] — 800
1 - 10 100 1000 - - -1

I, LED FORWARD CURRENT (mA) )
Figure 1. LED Forward Voltage versus Forward Current
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VM, ON-STATE VOLTAGE (VOLTS)

Figure 2. On-State Characteristics




MOC3009, MOC3010, MOC3011, MOC3012
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Figure 5. dv/dt versus Temperature Figure 6. dv/dt versus Load Resistance
+250 = ‘ T AA-
Vde } H TR'IEST }
° :
: 1. The mercury wetted relay provides a high speed repeated pulse to
[} the D.U.T.
PULSE | 2. 100x scope probes are used, to allow high speeds and voltages.
INPUT M RY 3. The worst-case condition for static dv/dt is established by triggering
ERCU the D.U.T. with a normal LED input current, then removing the
WETTED current. The variable RTEST allows the dv/dt to be gradually
RELAY increased until the D.U.T. continues to trigger in response to the
applied voltage pulse, even after the LED current has been removed.
The dv/dt is then decreased until the D.U.T. stops triggering. TRC is
measured at this point and recorded.

Vinax = 250V
APPLIED VOLTAGE max
WAVEFORM

dvm:%al:_‘?i

0VOLTS— — — TRC TRC

Figure 7. Static dv/dt Test Circuit
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MOC3009, MOC3010, MOC3011, MOC3012

TYPICAL APPLICATION CIRCL‘ITS

Note: This optoisolator shouid not be used to drive a load directly. It is
intended to be a trigger device only. Additional information on
the use of the MOC3009/3010/3011/3012 is available in
Application Note AN-780A.

DN
RL .
' Vee Rin 180
Vee Rin . - 180 1 6
in 1 ] 6 | 120V OMN—O— ocase
oo MOC3008 60 Hz 2| mocaoto o1 uF A
D"L pocane D—o— mocaont  [° el
m%g o] Mociiz |4
o—|
Figure 8. Resistive Load Figure 9. Inductive Load with Sensitive Gate Triac
(IGT < 15 mA)
Ve Rin
oo MOC3009
:DH)L Moc3010
MOC3011
o] Moca2
Figure 10. Inductive Load with Non-Sensitive Gate Triac
(15 mA < IGT < 50 mA)
OUTLINE DIMENSIONS
NOTES:
OPTIONAL STYLE6: 1. DIMENSIONING AND TOLERANCING PER ANSI
L NL LEAD PIN 1. ANODE Y14.5M, 1982.
—{ CONRIGURATION 2. CATHODE 2. CONTROLLING DIMENSION: INCH.
i =) i aim TERMINAL 3. DIM L TO CENTER OF LEAD WHEN FORMED
[8-] : PARALLEL.
. ) 5. SUBSTRATE
el | . 6. MAIN TERMINAL
— L
L Kk— =t oM
‘ ' ) | | A
) B []
SEATING ‘ N
PLANE
le— G ' | —all— g 6 3
e | M\/ [#[01310005® [T[8®[A® | IL(
| f———— D P M
[#o13005® [T[a®]8®]  CASE 730A-02 N
PLASTIC
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MOTOROLA
TECHNICAL DATA

6-Pin DIP Optoisolators

Triac Driver Output

These devices consist of gallium-arsenide infrared emitting diodes, optically coupled
to a silicon bilateral switch.
They are designed for applications requiring isolated triac triggering.

UL Recognized File Number E54915  \)

Output Driver Designed for 240 Vac Line

V|sQ Isolation Voltage of 7500 V Peak

Similar to MOC3010 and MOC3011

Standard 6-PIN Plastic DIP

VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including IEC204/ &
VDEO0113, VDEO160, VDE0832, VDE0833, etc. — 883
Special lead form available (add suffix “T" to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for details.

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

EE SEMICONDUCT O /R /55000

MOC3020
MOC3021
MOC3022
MOC3023

6-PIN DIP
OPTOISOLATORS
TRIAC DRIVER OUTPUT

CASE 730A-02
PLASTIC

[ Rating Symbol Value Unit
INFRARED EMITTING DIODE
Reverse Voltage VR ) 3 Volts
Forward Current — Continuous 13 60 mA
Total Power Dissipation @ Tp = 25°C Pp 100 mwW
Negligible Power in Triac Driver
Derate above 25°C 1.33 mwW/°C
OUTPUT DRIVER
Off-State Output Terminal Voltage VDRM 400 . Volts
Peak Repetitive Surge Current ITsm 1 A
(PW = 1 ms, 120 pps)
Total Power Dissipation @ Tp = 25°C Pp 300 mw
Derate above 25°C 4 mW/C
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 5 Second Duration)
Total Power Dissipation @ Tp = 25°C Pp 330 mwW
Derate above 25°C 44 mW/°C
Junction Temperature Range Ty —40 to +100 °C
Ambient Operating Temperature Range TA —40to +85 °C
Storage Temperature Range Tstg —40 to +150 °C
Soldering Temperature (10 s) — 260 °C

COUPLER SCHEMATIC

0os

30 4

1. ANODE
2. CATHODE
3.NC
4. MAIN TERMINAL
5. SUBSTRATE

DO NOT CONNECT
6. MAIN TERMINAL

(1) Isolation surge voltage, V|gQ, is an internal device dielectric breakdown rating.
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MOC3020, MOC3021, MOC3022, MOC3023

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

Characteristic l Symbol I Min J Typ Max Unit
INPUT LED
Reverse Leakaée Current IR — 0.05 100 pA
(VR =3V)
Forward Voltage VF — 1.15 1.5 Volts
(IF = 10 mA)
OUTPUT DETECTOR (If = 0 unless otherwise noted)
Peak Blocking Current, Either Direction IDRM — 10 100 nA
(Rated Vprm, Note 1)
Peak On-State Voltage, Either Direction VTm — 1.8 3 Volts
(ITm = 100 mA Peak)
Critical Rate of Rise of Off-State Voltage (Figure 7, Note 2) dv/dt —_ 10 —_ Vius
COUPLED )
LED Trigger Current, Current Required to Latch Output IFT mA
(Main Terminal Voltage = 3 V, Note 3) © MOC3020 - 15 30
MOC3021 - 8 15
MOC3022 —_ — 10
MOC3023 — —_ 5
Holding Current, Either Direction IH - 100 —_ pA
Notes: 1. Test voltage must be applied within dv/dt rating.
2. This is static dv/dt. See Figure 7 for test circuit. C ing dv/dt is a f of the Ioad drmng thyrlstor(s) only
3. All devices are guaranteed to trigger at an If value less than or equal to max | g If lies b max
IFT (30 mA for MOC3020, 15 mA for MOC3021, 10 mA for MOC3022, 5 mA for MOC3023) and absolute max IF (60 mA)
TYPICAL ELECTRICAL CHARACTERISTICS
Ta = 25°C
2 +800
Vi i
— 1/ 4
g8 7 =z
g | ————- PULSE ONLY a7 E +400 A
v PULSE OR DC £/ =
<2 16 va w
= 17 £ 4
= 0,717 5 0
€ 1 AT L = /
E palVulls 2 y
£ : g /
= A =—40°C | I+ // 1 = —400 74
B ——— » = /
25°C_LAT] v4
-
T e L] -0l
1 10 100 1000 - -

I, LED FORWARD CURRENT (mA)

Figure 1. LED Forward Volitage versus Forward Current
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Figure 2. On-State Characteristics

VTM. ON-STATE VOLTAGE (VOLTS)




MOC3020, MOC3021, MOC3022, MOC3023
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Figure 3. Trigger Current versus Temperature
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Figure 6. dv/dt versus Load Resistance

1. The mercury wetted relay provides a high speed repeated pulse to
the D.U.T.

2. 100x scope probes are used, to allow high speeds and voltages.

3. The worst-case condition for static dv/dt is established by triggering
the D.U.T. with a normal LED input current, then removing the
current. The variable RTEST allows the dv/dt to be gradually
increased until the D.U.T. continues to trigger in response to the
applied voltage pulse, even after the LED current has been removed.
The dv/dt is then decreased until the D.U.T. stops triggering. 7RG is
measured at this point and recorded.

TRC TRC




MOC3020, MOC3021, MOC3022, MOC3023

Rn 1 6 360 470
Vcco—w»—oJ MOC  f—O—W VWA~ —O HOT

2 3020/ 5
D—O% 3021 [—O0  005uF > 33 M
3 3022/ 4 ' 1 VAC

3023 f—Oo——

Al
A

=R 001 uF

¢ LOAD GROUND

*This optoisolator should not be used to drive a load directly. It is In this circuit the “‘hot” side of the line is switched and

intended to be a trigger device only. the load connected to the cold or ground side.
Additional information on the use of optically coupled triac drivers is The 39 ohm resistor and 0.01 F-F capacitor are for snub-

available in Application Nots AN-7804. bing of the traic, and the 470 ohm resistor and 0.05 uF

capacitor are for snubbing the coupler. These compo-
nents may or may not be necessary depending upon the
particular triac and load used.

Figure 8. Typical Application Circuit

OUTLINE DIMENSIONS
NOTES:
OPTIONAL STVLE6: 1. DIMENSIONING AND TOLERANCING PER ANSI
R LA PIN 1. ANODE Y145M, 1982,
CONFIGURATION 2. CATHODE 2. CONTROLLING DIMENSION: INCH.
3.NC 3. DIM L TO CENTER OF LEAD WHEN FORMED
4. MAIN TERMINAL PARALLEL. .
5. SUBSTRATE
T 1 6. MAIN TERMINAL
—C f— L —= MILLIMETERS INCHES
| ! ! DM [ MIN | MAX | MIN | MAX
| | A | 813 [ 889 [ 0320 | 0350 |
1 B | 610 | 660 | 0240 | 0260
S C | 293 | 508 | 0115 | 0200
" D | 041 | 050 | 0016 | 0020
smG * N E | 102 |- 177 | 0040 | 0070
] el d e G 254 BSC 0.100 BSC
G J | 021 | 030 | 0008 | 0012
E ™M [#]013005® [1]8®[4® | K [ 038 [ 256 [ 0015 | 0100 |
L 7,62 BSC 0.300 BSC
D sn [ I T I S
[#]o13005® [T[A®[8®]|  CASE 730A-02 N [ 254 [ 381 [ 0100 [ 0150 | -
PLASTIC .
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MOTOROLA
EE SEMICOND U C T O R 5mm i —

TECHNICAL DATA

MOC3031

6-Pin DIP Optoisolators MOC3032
Triac Driver Output MOC3033

These devices consist of gallium arsenide infrared emitting diodes optically coupled to

a monolithic silicon detector performing the function of a Zero Voltage crossing bilateral 6-PIN DIP

triac driver. OPTOISOLATORS
They are designed for use with a triac in the interface of logic systems to equipment TRIAC DRIVER OUTPUT

powered from 115 Vac lines, such as teletypewriters, CRTs, printers, motors, solenoids 115 VOLTS AC (RMS)

and consumer appliances, etc.

o Simplifies Logic Control of 115 Vac Power

Zero Voltage Crossing

High Breakdown Voltage: Vprm = 250 V Min

High Isolation Voltage: Vigo = 7500 V Guaranteed

Small, Economical, 6-Pin DIP Package

dv/dt of 2000 V/us Typ, 1000 V/us Guaranteed

UL Recognized, File No. E54915 Q)

VDE approved per standard 0883/6.80 (Certificate number 41853), with additional

approval to DIN IEC380/VDE0806, IEC435/VDE0805, IEC65/VDE0860, VDE0O110b,

covering all other standards with equal or less stringent requirements, including

|IEC204/VDEO113, VDE0160, VDE0832, VDE0833, etc. 333 CASE 730A-02

Special lead form available (add suffix “T"* to part number) which satisfies VDE0883/ PLASTIC

6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.

® Various lead form options available. Consult “‘Optoisolator Lead Form Options” data
sheet for details. COUPLER SCHEMATIC

MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

Rating Symbol Value Unit
INFRARED LED
Reverse Voltage VR 3 Volts 1 6
Forward Current — Continuous Ig 60 mA
2
Total Power Dissipation @ Tp = 25°C PD 120 mw 2 Os
Negligible Power in Output Driver 5
Derate above 25°C 1.41 mw/°C 3 O crossin 4
OUTPUT DRIVER CIRCUIT
Off-State Output Terminal Voltage VDRM 250 Volts
Peak Repetitive Surge Current ITSM 1 A
(PW = 100 ps, 120 pps)
Total Power Dissipation @ Tp = 25°C Pp 150 mW
Derate above 256°C - 1.76 mW/°C 1. ANODE
2. CATHODE
TOTAL DEVICE 3.NC
Isolation Surge Voltage (1) Viso 7500 Vac 4. MAIN TERMINAL
(Peak ac Voltage, 60 Hz, 1 Second Duration) 5. SUBSTRATE
- DO NOT CONNECT
Total Power Dissipation @ Tp = 25°C Pp 250 mwW 6. MAIN TERMINAL
Derate above 25°C 2.94 mW/°C
Junction Temperature Range Ty —40 to +100 °C
Ambient Operating Temperature Range TA —40 to +85 °C
Storage Temperature Range Tstg —40 to +150 °C
Soldering Temperature (10 s) — 260 °C
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MOC3031, MOC3032, MOC3033

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

Characteristic Symbol Min Typ Max Unit |
INPUT LED )
Reverse Leakage Current IR — 0.05 100 nA
(VR = 3V) .
Forward Voltage VE — 13 1.5 Volts
(IF = 30 mA) .
OUTPUT DETECTOR (IF = 0 unless otherwise noted)
Leakage with LED Off, Either Direction IDRM1 — 10 100 nA
(Rated VprM. Note 1)
Peak On-State Voltage, Either Direction VTm — 1.8 3 Volts
(ITm = 100 mA Peak)
Critical Rate of Rise of Off-State Voltage dv/dt 1000 2000 — Vius
COUPLED
LED Trigger Current, Current Required to Latch Output IFT mA
(Main Terminal Voltage = 3 V, Note 2) MOC3031 — — 15
MOC3032 — — 10
MOC3033 — — 5
Holding Current, Either Direction IH — 100 - RA
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 — — Vac(pk)
ZERO CROSSING
Inhibit Voltage ViH — 5 20 Volts
(If = Rated IpT, MT1-MT2 Voltage above which device will
not trigger.)
Leakage in Inhibited State IDRM2 —- — 500 pA
(If = Rated IfT, Rated VpRm, Off State)
Notes: 1. Test voltage must be applied within dv/dt rating.
2. All devices are guaranteed to trigger at an Ig value less than or equal to max IfT. Therefore, ded operating I lies b max
IFT (15 mA for MOC3031, 10 mA for MOC3032, 5 mA for MOC3033) and absolute max If (60 mA).
TYPICAL ELECTRICAL CHARACTERISTICS
T T 1 LT T
+800 | OUTPUT PULSE WIDTH —80 us 13 NORMALIZED TO
IF = 30mA / : Tp = 25C |
< +600Ff = 60 Hz
5 _ 5o / 12
= | Ta = 25°C
= +400
g / £
2 +200 a ~
2 i
o 0