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OPTOELECTRONICS

General Information -

Motorola Optoelectronic products include infrared-emitting diodes, silicon
photo detectors and opto-couplers/isolators.

Motorola is the leader in high technology opto-couplers. For control of 110
and 220 Vac lines, the triac drivers (MOC3010, MOC3020, MOC3030) are
unequaled.

All Motorola opto-couplers have a minimum isolation voltage of 7500 Vac
peak, the highest available. The broad opto-coupler.line includes nearly all
the transistor, Darlington, SCR, and Triac output devices now available in
the industry.

Each device is presented in the easy-to-use Seiector Guide and is included
in a detailed data sheet in a succeeding section. '




The Motorola Spectrum of

OPTOELECTRONICS

INFRARED-LIGHT-EMITTING DIODES

The infrared-light-emitting diode emits radiation in the
near infrared region when forward bias current (Ig) flows
through the PN junction. The light output power (PQ) is
a function of the drive current (If) and is measured
in milliwatts.

Infrared-light-emitting diodes are used together with
photosensors.
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PHOTOSENSORS

Silicon photosensors respond to the entire visible
radiation range as well as to the near infrared radiation
range. The radiation response of a photosensor is a
function of the material and the diffusion depth of the
light-sensitive PN junction. All silicon photosensors
(diodes, transistors, darlingtons, triacs) show the same
basic radiation frequency response which peaks in the
near infrared radiation range. Therefore, the sensitivity
range of Motorola silicon sensors is ideally suited to
Motorola infrared-emitting diodes.

Photodiodes

Radiation falling at the PN junction will generate hole
electron pairs which cause the carriers to move, thus
causing a current flow (IL). The power density of the
radiation H (measured in mW/cm?) determines the current
flow, IL. At zero radiation, a small leakage current, called
dark current (Ip) will remain.

FIGURE 3
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Phototransistors

The phototransistor is a light radiation controlled
transistor. The collector base junction is enlarged and
works as a reversed biased photodiode controlling the
transistor. The collector current, I}, depends on the
radiation density (H) and the dc current gain of the
transistor. Under dark condition, the transistor is switched
off; the remaining leakage current, ICEQ, is called collector
dark current.

FIGURE 4
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Photodarlingtons

The photodarlington works on the same principle as
a phototransistor. The collector base junction of the driver
transistor is radiation sensitive. and controls the
driver transitor. The driver transistor controls the fol-
lowing transistor. The darlington configuration yields
a high current gain which results in a photodetector
with very high light sensitivity.

Phototriacs

The gate of the phototriac is radiation sensitive and
triggers the triac at a certain specified radiation density
(H). At dark condition, the triac is not triggered. The
remaining leakage current is called peak blocking current
(IDRM )- The device is bilateral and designed to switch
ac signals.

iso

FIGURE 5 FIGURE 6
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Optical Isolators/Couplers
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ISOLATORS

An optoelectronic isolator contains both an IRED
and a photodetector in the same package, arranged so
that energy radiated from the IRED is efficiently coupled
to the detector through a clear, isolating dielectric. An
opaque material surrounds the dielectric and provides
ambient light protection.

Since there is no electrical connection between input
and output, and since gallium-arsenide emitters and silicon
detectors cannot reverse their roles, a signal is able to pass
through the isolator in one direction only. To a degree
determined by the package input-output capacitance and
dielectric characteristics, the device is unresponsive to
common mode input signals and provides input circuitry
protection from the output circuit environment. Ground
loop prevention, dc level shifting, and logic control of
high voltage power circuitry are therefore typical areas
where isolators are very useful. .

The measure of an isolator’s ability to efficiently pass
a desired signal is most commonly referred to as Current
Transfer Ratio (CTR). It is dependent upon the radiative
efficiency of the IRED, the spacing between the IRED
and the detector, the area and sensitivity of the detector,
and the amplifying gain of the detector. It is subject to
the nonlinearities (current, voltage, temperature) of
both chips, causing a rather complex transfer function
which should be evaluated closely when used at non-
specified conditions.

The ability of an isolator to provide standoff pro-
tection is usually expressed as an Isolation Surge Voltage
and is essentially a measure of the integrity of the package
and the dielectric strength of the insulating materials.

FIGURE 7 — BASIC OPTO ISOLATOR (COUPLER)
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ISOLATION VOLTAGE

The primary function of an optoelectronic isolator
is to provide electrical separation between input and
output, especially in the presence of high voltages.
The amount of stress that an isolator can safely withstand
and the stability of this protection varies considerably
with package construction techniques used.

Figure 8 shows an older isolation technique, where the
light transmission medium is a small amount of a clear,
silicone-rubber type of material. Surrounding it is usually
a black epoxy or phenolic compound. It has been found
that the weakest point in this approach is the interface
between the “light-pipe” and the overmold. It is a rela-
tively short path between lead frames along this interface,
and the two materials are dissimilar enough that the
integrity of the interface is usually poor. This technique
initially gives marginal standoff protection and stability




ISOLATION VOLTAGE

FIGURE 8 — Standard

FIGURE 9 — Motorola

under voltage stress is very poor.

Figure 9 shows Motorola’s improved construction
technique. The clear dielectric used here is a transfer-
molded epoxy that encompasses a large volume of the
interior of the package. The overmold is a transfer-molded
opaque epoxy. The result is a much longer interface
(typically ten times longer) between two very similar,
electrically stable compounds. Minimum specified isolation
voltage capability is 7500 volts ac peak on all Motorola
isolators, and typical units provide in excess of 12,000
volts ac peak protection on a reliable, repeatable basis
(in a clean and low humidity environment). External
ambient conditions (humidity, cleanliness, etc.) tend to
be the limiting factors when using Motorola isolators.
Representative test data at typical applied voltages are
shown below:

Test | No. of Units | Applied Voltage | Failure @ 1000 Hrs

A 100
B 100

1500 V ac peak o
5000 V dc peak

Isolation voltage has been specified in terms of both
dc and ac conditions, sometimes with no associated test
duration. In general, ac conditions are more severe
than dc. Any imperfections or discontinuities in the
isolating dielectric tend to have a lower dielectric constant
than the surrounding areas and assume a disproportionate
share of the total ac applied field, in the same manner that
the smallest capacitance in a series string assumes the
highest voltage drop under ac conditions. Microscopic
ruptures can occur at these points, causing localized
degradation and propagation of the weakened areas until
large-scale puncture occurs. Dc fields tend to distribute
more linearly. Additionally, ac fields are more effective
in causing mobile impurities to align themselves and
produce leakage paths.

Continuous ratings are therefore difficult to guarantee
reliably as the result of individual unit testing or sorting.
Instead, surge isolation voltage ratings should be specified

with an associated test duration, while continuous ratings
must be the result of a well-controlled, well-characterized
assembly technique and realistic generic data. Since ac
conditions are usually the most severe, it has become
common to give them the most attention.

UNDERWRITERS’ LABORATORIES RECOGNIZED

Most Motorola isolators are available under the Under-
writers” Laboratories Component Recognition Program.
It should be noted that applicable Motorola isolators are
recognized for use in applications up to 240 Vac. Under
the U.L. criteria, these devices must have passed isolation
voltage tests at approximately S000 volts ac peak for
one second. In addition, Motorola tests every coupler to
7500 V ac peak for S seconds.

COUPLER PROCESS FLOW/QUALITY CHECK POINTS

Every optocoupler manufactured by Motorola under-
goes extensive in-process checks for quality. After each
process step (for example, die bond, encapsulation,
electrical test, etc.) the product is randomly sampled.
If the sample does not pass high-quality standards, the
product flow is halted and corrective action is taken.
In this manner, quality is built in at Motorola.

FIGURE 10 — Coupler Process Flow/Quality Check Points
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Current Transfer Ratio — The ratio of
outputcurrentto inputcurrent, 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 (Illuminance)
[Iumens/fL2 = ft. candles] — The radia-
tion flux density of wavelength within the
band of visible light.

Radiation Flux Density (lrradiance)
[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(BR)R

V(BR)CBO

V(BR)CEO

V(BR)ECO

Veso

VcEo

VECO

VE

Viso

VR

Aglum)

OPTOELECTRONIC DEFINITIONS, CHARACTERISTICS, AND RATINGS

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

A thyristor which can block or conduct in
either polarity. Conduction is initiated by
forward bias of a gate-MTI junction.
Storage 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. (Emitter 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 manxi-
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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OPTICAL
COUPLERS/ISOLATORS

Couplers are designed to provideisolation protection
fromhigh-voltage transients, surge voltage, or low-level
noise that would otherwise damage the input or gen-
erate erroneous information. They allow interfacing
systems of different logic levels, different grounds, etc.,
that would otherwise be incompatible. Motorola
couplers are tested and specified to an isolation voltage
of 7500 Vac peak.

Motorola offers a wide array of standard devices with
a wide range of specifications (including the first series
of DIP transistors and Darlington couplers to achieve
JEDEC registration: transistors — 4N25 thru 4N38, and
Darlingtons — 4N29 thru 4N33). All Motorola couplers
are UL Recognized with File Number E54915.

CASE 730A

The Transistor Coupler is probably the most
popular form of isolator since it offers moderate
speed (approximately 300 kHz), sensitivity and
economy. In addition, the collector-base junc-
tion can be used as a photodiode to achieve
higher speeds. The output in the diode mode is
lower, requiring amplification for more usable
output levels.

10 6
3 o5

2

3 04— NC o4

The Darlington Ti istor Coupler is used when
high transfer ratios and increased output current
capability are needed. The speed, approximately
30 kHz, is slower than the transistor type but the
transfer ratio can be as much as ten times as
high as the single transistor type.

1 6
Y t—0 5

2

3o—1+——NC o4

Transistor Output
Isolation Voltage is 7500 V (Min)
on all devices. See notes.

DC Current v
Device Transter (BVR)CEO
olts
Type Ratio Min
% Min
TiL2 20 20
TIL1S 20 20
s 6.0 30
MCT26 6.0 30
LN 8.0 30
TiL14 80 30
MOC1006 10 30
L2 10 20
aN27 10 30
4N28 10 30
H11A4 10 30
TiL124 10 30
TIL153 10 30
74 125 20
MOC1005 20 30
TIL125 20 30
TiL154 20 30
4N25 20 30
aN26 20 30
H11A2 20 30
H11A3 20 30
H11A520 20 30
18] 20 30
MCT2 20 30
TIL116 20 30
aN38 20 80
H11A5 30 30
MCT271 a5 30
H11A1 50 30
H11A550 50 30
TIL117 50 30
TIL126 50 30
TIL155 50 30
CNY17 62 70
MCT275 70 80
MCT272 7% 30
MCT277 100 30
4N35 100 30
aN36 100 30
4N37 100 30
H11A5100 100 30
MCT273 125 30
MCT274 225 30
Darlington Output
Isolation Voltage is 7500 V (Min)
on all devices. See notes.
DC Current v
Device Transfer (BVR)CEO
y olts
Type Ratio Min
% Min

4N31 50 30
H1183 100 25
4N29 100 30
4N30 100 30
MCA230 100 30
H118255 100 55
MCA255 100 55
H1182 200 25
MCA231 200 30
MOC119* 300 30
TIL119* 300 30
TIL113 300 30
MOC8030* 300 80
TIL127 300 30
TiL128* 300 30
TIL156 300 30
TIL157 * 300 30
H1181 500 25
4N32 500 30
4N33 500 30
MOC8020 * 500 50
MOC8050 * 500 80
MOC8021 * 1000 50

~

w

* Pin 3 and Pin 6 are not connected
Notes:
Isolation Surge Voltage. Vig . 1s an internal device dielec-
tric breakdown rating For this test LED pins 1 and 2 are
common and phototransistor pins 4. 5. and 6 are common
All Motorola couplers are specified at 7500 Vac peak (5
seconds) This usually exceeds the originator's specifica-
tion and JEDEC registered values

See Case 730A-

01. Style 3




OPTICAL COUPLERS/ISOLATORS (continued)

The Triac Driver Output Coupler is a gallium- Tnac D nver OUtpUt
arsenide IRED, optically coupled to a silicon Isolation Voltage is 7500 V (min)
bilateral switch designed for applications requir- :
ing isolated triac triggering such as interface on all devices. See notes.
from logic to 110/220 V RMS line voltage. These . Peak Blocking
devices offer low current, isolated ac switching; LED Trigger Current Voltage
high output blocking voltage; small size; and, Device Type mA Volts
low cost. Max Max
MOC3009 30 250
MOC3010 15 250
1 6 MOC3011 10 250
j MOC3020 30 400
[\ MOC3021 15 400
MOC3030" 30 250
2 5
!I I~ MOC3031" 15 250
MOC3040* 30 400
3 04+——nNC 4 MOC3041* 15 400
*With Zero-Crossing Detector

The Digital Logic Coupler is a gallium-arsenide
IRED optically coupled to a high-speed inte-
grated detector. Designed for applications
requiring electrical isolation, fast response time,

and digital logic compatibility such as interfacing D i g |ta| I C O U'( p Ut

computer terminals to peripheral equipment,

digital control of power supplies, motors, and Isolation VOlt?ge is 7500 V (min)
other servo machine applications. on all devices. See notes.
Intended for use as a digital inverter, the appli-
cation of a current to the IRED input results in a Output Voltage
LOW voltage; with the IRED off the output voltage @IF-16mA| @IF-0 ton/toff
is HIGH. Device Type | VeC =50V [V =50V | ns
lsink = 10 mA | yolts Min Max
1 6 Volts Max
2k
= % MOC5003 0.6 4.0 2.0
- E‘h MOC5004 06 40 1.2
2 0 o5
3 0 NC 0 4

The Optically-Isolated AC Linear Coupler is a
gallium-arsenide IRED optically coupled to a
bipolar monolithic amplifier. Converts an input

current variation to an output voltage variation Ll near Am pl |f| el' O Utput
while providing a high degree of electrical isola-~ . . :
tion between input and output. Can be used for Isolation V0|tage is 7500 V (mln)'
telephone line coupling, peripheral equipment See notes.
isolation, audio and other applications. Single Ended
Transfer Gain Distortion
1ol los @Vcc=12V, |@ Vce = 12 V,
;4 Device Type mV/mA Isig = 1.0 mA
0
2 o los Typ % Typ
MOC5010 200 0.2
3 o—l NC o 4




OPTICAL COUPLERS/ISOLATORS (continued)

SCR Couplers

The SCR Output Coupler is a gallium-arsenide
IRED optically coupled to a photo sensitive silicon
controlled rectifier (SCR). Itis designed for appli-
cations requiring high electrical isolation between
low voltage circuitry like integrated circuits, and
the ac line.

SCR Output

Isolation Voltage is 7500 V (min)
on all devices.

Anode 1 []

Cathode 2 E

NC 3;

LED Trigger Current Peak Blocking
mA Ma Volt
Device Type X oltage

VAK =50V | Vaxk=100V Volts

RGgK =10 k() | RGgK =27 k(2 Max

MOC3002 30 14 250
MOC3003 20 1" 250

[] 6 SCR Gate

[] 5 SCR Anode

] 4 SCR Cathode

These SCR Couplers are interchangeable with many devices available in the industry.

Motorola

Device Manufacturer Equivalent
H11C1 GE MOC3003
H11C2 GE MOC3003
H11C3 GE MOC3002

MCS2 Gl MOC3002*
OP14201 Optron MOC3003
OPI4202 Optron MOC3002
SCs11C1 Spectronics MOC3003
SCSs11C3 Spectronics MOC3002

*Minor electrical difference




INFRARED-EMITTING DIODES

Infrared (900 nm) gallium-arsenide emitters are available from Motorola for use
in light modulators, shaft or position encoders, punched card and tape
readers, optical switching and logic circuits. They are spectrally matched for

use with silicon detectors.
Peak Emission Wavelength = 900 nm (Typ)
Forward Voltage @ 50 mA = 1.2 (Typ).

Emission Angle — Angle at which IR emission
is 15% of maximum intensity.

Package Device Type Angle Power Output
a Typ
Actual Size MLED930 30° 650 W @ 100 mA
Case 209-02 Metal
Actual Size MLED92 110° 650 W @ 100 mA
MLED93 3.0mW @ 100 mA
[ ] MLED94 50 mW @ 100 mA
Case 29-02 Plastic MLED95 8.0 MW @ 100 mA

SILICON PHOTO DETECTORS

A variety of silicon photo detectors are available for a wide range of light detecting
applications. Devices are available in packages offering choices of viewing angle
and size in either low-cost, economical, plastic cases or rugged, hermetic, metal
cans. Advantages over photo tubes are high sensitivity, good temperature
stability, and proven silicon reliability. Applications include card and tape
readers, pattern and character recognition, shaft encoders, position sensors,
counters, and others. Maximum sensitivity occurs at approximately 800 nm.

Photodiodes

Photodiodes are used where high speed is required (1.0 ns).

Type Light Current V(BR)R Dark Current
Package uA H Volts nA
. Volt:
Number Typ e mW/cm? Min Max @ olts
Actual Size MRD500 9.0 5.0 100 2.0 20
Case 209-02 Metal
Convex Lens
- Actual Size MRD510 2.0 5.0 100 20 20
Case 210-01 Metal
Flat Lens
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SILICON PHOTO DETECTORS (continued)

Phototransistors

Phototransistors are used where moderate sensitivity and medium speed (2.0 us) are required.

Tyoe Light Current V(BR)CEO Dark Current
Package Nury:ber mA @ H Volts nA @ VCE
Typ mW/cm? Min Max Volts
Actual Size MRD310 25 5.0 50 25 20
MRD300 75 5.0 50 25 20
Case 82-05 Metal
. Actual Size L14H4 0.5 10 30 100 10
’ . L14H1 05 10 60 100 10
p L14H2 2.0 10 30 100 10
Case 29-02 L14H3 2.0 10 60 100 10
Actual Size MRD3050 0.2 5.0 30 100 20
MRD3051 0.2 5.0 30 100 20
‘ MRD3054 1.2 5.0 30 100 20
Case 82-05 Metal MRD3055 1.8 5.0 30 100 20
MRD3056 25 5.0 30 100 20

Photodarlingtons are used where maximum sensitivity is required with typical rise and fall times of 50 us.
Type Light Current V(BR)CEO Dark Current
Package mA H Volts nA

Number Typ @ mW/cm? Min Max @ Voits

# Actual Size MRD370 10 0.5 40 100 10

MRD360 20 0.5 40 100 10

Case 82-05 Metal

Actual Size MRD148 20 2.0 12 100 12

f . 2N5777 40 2.0 25 100 12

2N5778 4.0 2.0 40 100 10

Case 29-02 Plastic 2N5779 8.0 2.0 25 100 12

2N5780 8.0 2.0 40 100 12

Photo Triac Drivers

Photo triac drivers contain a light sensitive IC acting as a trigger device for direct interface with a triac.

-
Trigger On-State | Oft-State Output | _ PeaX
Sensitivity Blocking
Type RMS Current | Terminal Voltage
Package H Current
Number mA Volits Peak
mW/cm? Max Min nA
Typ Typ
Actual Size MRD3010 1.0 100 250 10
‘ MRD3011 0.5 100 250 10
Case 82-05

*Irradiance level to Latch Output




CROSS-REFERENCE

The following is a cross-reference of all known optoelectronic devices at
the time of printing. This list is meant to serve as a substitution guide for
existing competitive devices to Motorola’s optoelectronic product line.

Motorola’s nearest equivalent devices are selected on the basis of general
similarity of electrical characteristics. Interchangeability in particular applica-
tions is not guaranteed. Before using a substitute, please compare the detailed
specifications of the substitute device to the data sheet of the original device.

In the event the device we recommend does not exactly meet your needs,
we encourage you to look for another device from the same line source
which will have similar characteristics, or contact your nearest distributor or
Motorola sales office for further information.

CODE

A = Direct Replacement

B =Minor Electrical Difference

C =Minor Mechanical Difference

D = Significant Electrical Difference
E = Significant Mechanical Difference
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CROSS-REFERENCE

Motorola
Device Manufacturer Description Equivalent Code
BP101 Siemens TO-18 Lensed Phototransistor MRD3050 C
BP102 Siemens TO-18 Lensed Phototransistor MRD3050 Cc
BPW14 Telefunken TO-18 Lensed Phototransistor MRD300 A
BPW15 Pro Electron PILL Lensed Phototransistor MRD602 A
BPW16 Telefunken Plastic Lensed Phototransistor MRD160 A
BPW17 Telefunken Plastic Lensed Phototransistor MRD160 A
BPW24 Telefunken TO-92 Lensed Phototransistor L14H1 C
BPW30 Telefunken TO-18 Lensed Photodarlington MRD360 A
BPX25A Philips TO-18 Lensed Photodarlington MRD370 A
BPX25 Philips TO-18 Lensed Phototransistor MRD300 A
BPX29A Philips TO-18 Lensed Photodarlington MRD370 A
BPX29 Philips TO-18 Lensed Phototransistor MRD310 A
BPX37 Philips TO-18 Lensed Phototransistor MRD300 A
BPX38 Philips TO-18 Lensed Phototransistor MRD3055 A
BPX43 Siemens TO-18 Lensed Phototransistor MRD300 A
BPX58 Siemens TO-18 Lensed Phototransistor MRD300 A
BPX59 Siemens TO-18 Lensed Photodarlington MRD360 A
BPX62-1 Siemens PILL Lensed Phototransistor MRD601 A
BPX62-2 Siemens PILL Lensed Phototransistor MRD602 A
BPX62-3 Siemens PILL Lensed Phototransistor MRD603 A
BPX62-4 Siemens PILL Lensed Phototransistor MRD604 A
BPX70,C,D, E Philips Plastic Lensed Phototransistor MRD450 BE
BPX72,C,D, E Philips Plastic Lensed Phototransistor MRD450 BE
BPX81 Siemens Plastic Lensed Phototransistor MRD160 A
BPY62 Siemens TO-18 Lensed Phototransistor MRD3050 A
CL100 Centralab TO-18 Lensed I.R. LED MLED930 B
cL110 Centralab TO-18 Lensed I.R. LED MLED930 A
CL110A Centralab TO-18 Lensed I.R. LED MLED930 A
cL1108 Centralab TO-18 Lensed I.R. LED MLED930 B
CLI-2 Clairex 6-Pin DIP, Coupler, Transistor Output 4N38 B
CLI-3 Clairex 6-Pin DIP, Coupler, Transistor Output 4N35 B
CLI-5 Clairex 6-Pin DIP, Coupler, Transistor Output 4N26 A
CLI-10 Clairex 6-Pin DIP, Coupler, Transistor Output 4N33 B
CLR2050 Clairex TO-18 Lensed Photodarlington MRD3050 A
CLR2060 Clairex TO-18 Lensed Photodarlington MRD360 A
CLR2110 Clairex TO-18 Lensed Phototransistor MRD310 A
CLR2140 Clairex TO-18 Lensed Phototransistor MRD310 A
CLR2150 Clairex TO-18 Lensed Phototransistor MRD300 A
CLR2160 Clairex TO-18 Lensed Phototransistor MRD300 A
CLR2170 Clairex TO-18 Lensed Photodarlington MRD370 A
CLR2180 Clairex TO-18 Lensed Photodarlington MRD360 A
CLT3020 Clairex PILL Lensed Phototransistor MRD601 A
CLT3030 Clairex PILL Lensed Phototransistor MRD602 A
CLT3160 Clairex PILL Lensed Phototransistor MRD603 A
CLT3170 Clairex PILL Lensed Phototransistor MRD604 A
CLT4020 Clairex PILL Lensed Phototransistor MRD601 E
CLT4030 Clairex PILL Lensed Phototransistor MRD662 E
CLT4060 Clairex PILL Lensed Phototransistor MRD603 E
CLT4070 Clairex PILL Lensed Phototransistor MRD604 E
CNY17 Siemens 6-Pin DIP Coupler Transistor Output CNY17 A
CNY21 Telefunken Long DIP Coupler Transistor Output 4N25 E
cavy1o Pro Electron TO-18 Lensed I.R. LED MLED930 B
cay11,B,C Philips TO-18 Lensed I.R. LED MLED930 B
cQayi12,B Philips TO-18 Lensed I.R. LED MLEDS30 B
cavi13 Pro Electron 6-Pin DIP, Coupler, Transistor Output 4N26 B
cQavia Pro Electron 6-Pin DIP, Coupler, Transistor Output 4N26 B
cQyi1s Pro Electron 6-Pin DIP, Coupler, Transistor Output 4N26 B
cQyY31 Pro Electron 6-Pin DIP, Coupler, Transistor Qutput MLED930 B
cQy32 Pro Electron 6-Pin DIP, Coupler, Transistor Output . MLED930 B
CcQY36 Pro Electron Plastic DIP, Coupler, Transistor Output MLEDG0 B
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CROSS-REFERENCE (continued)

Motorola
Device Manufacturer Description Equivalent Code
cQy4o, 41 ITT 6-Pin DIP, Coupler, Transistor Output 4N26 A
cQyso Telefunken 6-Pin DIP, Coupler, Transistor Output MOC1005 B
EE60 EEP Plastic, Lensed |.R. LED MLED60 C
EE100 EEP Piastic, Lensed |.R. LED MLEDG60 E
EP2 EEP 6-Pin DIP, Coupler, Transistor Qutput 4N26 B
EPY62-1 EEP TO-18 Lensed Phototransistor MRD3055 A
EPY62-2 EEP TO-18 Lensed Phototransistor MRD3056 A
EPY62-3 EEP TO-18 Lensed Phototransistor MRD310 A
FCD810, A Fairchild 6-Pin DIP, Coupler, Transistor Qutput 4N27 A
FCD810,B,C,D Fairchild 6-Pin DIP, Coupler, Transistor Qutput 4N27 A
FCDB820, A Fairchild 6-Pin DIP, Coupler, Transistor Qutput 4N26 A
FCD820, B Fairchild 6-Pin DIP, Coupler, Transistor Output 4N25 A
FCD820, C, D Fairchild 6-Pin DIP, Coupler, Transistor Output MOC1005 B
FCD825, A Fairchild 6-Pin DIP, Coupler, Transistor Qutput 4N35 A
FCD825, B Fairchild 6-Pin DIP, Coupler, Transistor Output 4N35 A
FCD825C, D Fairchild 6-Pin DIP, Coupler, Transistor Output 4N35 A
FCD830, A Fairchild 6-Pin DIP, Coupler, Transistor Qutput 4N26 A
FCD830,B Fairchild 6-Pin DIP, Coupler, Transistor Output 4N25 A
FCD830,C, D Fairchild 6-Pin DIP, Coupler, Transistor Qutput 4N26 A
FCD831, A Fairchild 6-Pin DIP, Coupler, Transistor Output 4N27 A
FCD831,B Fairchild 6-Pin DIP, Coupler, Transistor Output 4N25 A
FCD831,C, D Fairchild 6-Pin DIP, Coupler, Transistor Qutput MOC1006 A
FCD836 Fairchild 6-Pin DIP, Coupler, Transistor Output 4N27 A
FCD836C, D Fairchild 6-Pin DIP, Coupler, Transistor Output MOC1006 A
FCD850C, D Fairchild 6-Pin DIP, Coupler, Darlington Output 4N29 A
FCD855C, D Fairchild 6-Pin DIP, Coupler, Darlington Output 4N29 A
FCD860C, D Fairchild 6-Pin DIP, Coupler, Darlington Output 4N32 A
FCD865C, D Fairchild 6-Pin DIP, Coupler, Darlington Qutput 4N32 B
FPE100 Fairchild TO-18, Lensed, I.R. LED MLED930 A
FPE410 Fairchild TO-18, Lensed, I.R. LED MLED930 B
FPES00 Fairchild TO 18, Lensed, I.R. LED MLED930 B
FPE520 Fairchitd Metal, FO, IRED MFOE200 D
FPT100 Fairchild Plastic, Lensed Phototransistor MRD160 E
FPT100, A Fairchild Plastic, Lensed Phototransistor MRD160 E
FPT100,B Fairchild Plastic, Lensed Phototransistor MRD 160 E
FPT120,A Fairchild Plastic, Lensed Phototransistor MRD450 E
FPT120,B Fairchild Plastic, Lensed Phototransistor MRD450 E
FPT120,C Fairchild Plastic, Lensed Phototransistor MRD300 B
FPT131 Fairchild Plastic, Lensed Phototransistor MRD160 E
FPT132 Fairchild Plastic, Lensed Phototransistor MRD160 E
FPT220 Fairchild Plastic, Lensed Phototransistor MRD160 E
FPT400 Fairchild Plastic, Lensed Darlington Transistor MRD360 A
FPT500, A Fairchild TO-18, Lensed, Transistor MRD300 A
FPT510 Fairchild TO-18, Lensed, Transistor MRD3054 A
FPT510, A Fairchild TO-18, Lensed, Transistor MRD3055 A
FPT520 Fairchild TO-18, Lensed, Transistor MRD300 A
FPT520A Fairchild TO-18, Lensed, Transistor MRD300 B
FPT530A Fairchild TO-18, Lensed, Transistor MRD300 A
FPT450A Fairchiid TO-18, Lensed, Transistor MRD300 B
FPT550A Fairchild TO-18, Lensed, Transistor MRD300 B
FPT560 Fairchild TO-18, Lensed, Phototransistor MRD300 B
FPT570 Fairchild TO-18, Lensed, Phototransistor MRD360 A
GG686 Fairchild TO-18, Lensed, Phototransistor MRD300 B
GS101 Gen’l Sensors PILL, Lensed, Phototransistor MRD601 A
GS103 Gen'’l Sensors PILL, Lensed, Phototransistor MRD601 A
Gs161 Gen’l Sensors PILL, Lensed, Phototransistor MRD601 A
GS163 Gen'l Sensors PILL, Lensed, Phototransistor MRD601 A
GS165 Gen'l Sensors PILL, Lensed, Phototransistor MRD604 A
GS167 Gen’l Sensors PILL, Lensed, Phototransistor MRD604 A
GS201 Gen'l Sensors PILL, Lensed, Phototransistor MRD601 E
GS203 Gen'l Sensors PILL, Lensed, Phototransistor MRD601 E
GS261 Gen’) Sensors PILL, Lensed, Phototransistor MRD601 E
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CROSS-REFERENCE (continued)

Motorola
Device Manufacturer Description Equivalent Code
GS263 Gen'’l Sensors PILL, Lensed, Phototransistor MRD601 E
GS265 Gen’l Sensors PILL, Lensed, Phototransistor MRD604 E
GS267 Gen'l Sensors PILL, Lensed, Phototransistor MRD604 E
GS501 Gen'l Sensors PILL, Lensed, Phototransistor MRD604 E
GS503 Gen’l Sensors PILL, Lensed, Phototransistor MRD601 E
GS561 Gen’l Sensors PILL, Lensed, Phototransistor MRD601 E
GS567 Gen'l Sensors PILL, Lensed, Phototransistor MRD604 E
GS600, 3,6,9,10 | Gen'l Sensors TO-18, Lensed, Phototransistor MRD300 A
GS612 Gen'l Sensors TO-18, Lensed, Phototransistor MRD3050 A
GS670 Gen’l Sensors TO-18, Lensed, Phototransistor MRD3050 A
GS680 Gen’l Sensors TO-18, Lensed, Phototransistor MRD300 A
GS683 Gen'l Sensors TO-18, Lensed, Phototransistor MRD300 A
GS686 Gen'’| Sensors TO-18, Lensed, Phototransistor MRD300 A
H11A1 GE 6-Pin DIP Coupler Transistor Output H11A1 A
H11A2 GE 6-Pin DIP Coupler Transistor Output H11A2 A
H11A3 GE 6-Pin DIP Coupler Transistor Output H11A3 A
H11A4 GE 6-Pin DIP Coupler Transistor Output H11A4 A
H11A5 GE 6-Pin DIP Coupler Transistor Output H11A5 A
H11A520 GE 6-Pin DIP Coupler Transistor Output H11A520 A
H11A550 GE 6-Pin DIP Coupler Transistor Output H11A550 A
H11A5100 GE 6-Pin DIP Coupler Transistor Output H11A5100 A
H74A1 GE 6-Pin DIP Coupler Transistor Output 4N26 B
H11AA1 GE 6-Pin DIP Coupler Transistor Output 4N26 D
H11AA2 GE 6-Pin DIP Coupler Transistor Output 4aN27 D
H11B1 GE 6-Pin DIP Coupler Darlington Output H11B1 A
H11B2 GE 6-Pin DIP Coupler Darlington Output H11B2 A
H1183 GE 6-Pin DIP Coupler Darlington Output H11B3 A
H11B255 GE 6-Pin DIP Coupler Darlington Output H11B255 A
H11C1,2 GE 6-Pin DIP Coupler SCR Output MOC3003 A
H11C3 GE 6-Pin DIP Coupler SCR Output MOC3002 A
H74C1 GE 6-Pin DIP Coupler SCR Output MOC3003 B
{15 ] Litronix 6-Pin DIP Coupler Transistor Output [IN} A
ILs Litronix 6-Pin DIP Coupler Transistor Qutput 4N25 B
L 12 Litronix 6-Pin DIP Coupler Transistor Output k12 A
IL15 Litronix 6-Pin DIP Coupler Transistor Output 1L15 A
iL16 Litronix 6-Pin DIP Coupler Transistor Qutput 1L16 A
IL74 Litronix 6-Pin DIP Coupler Transistor Output IL74 A
LA 30 Litronix 6-Pin DIP Coupler Darlington Output 4N33 B
ILA 55 Litronix 6-Pin DIP Coupler Darlington Output 4N33 B
ILCA2-30 Litronix 6-Pin DIP Coupler Darlington Output 4N33 B
ILCA2-55 Litronix 6-Pin DIP Coupler Darlington Output 4N33 B
IRL40 Litronix TO-18 Lensed I.R. LED MLED930 B
IRLG0 Litronix Plastic, Lensed I.R. LED MLED60 A
L8, L9 GE TO-18 Lensed Phototriac MRD3011 D
L14F1 GE TO-18 Lensed Photodarlington MRD360 A
L14F2 GE TO-18 Lensed Photodarlington MRD370 A
L14G1 GE TO-18 Lensed Phototransistor MRD300 A
L14G2 GE TO-18 Lensed Phototransistor MRD310 A
L14G3 GE TO-18 Lensed Phototransistor MRD310 A
L14H1 GE TO-92 Phototransistors L14H1 A
L14H2 GE TO-92 Phototransistors L14H2 A
L14H3 GE TO-92 Phototransistors L14H3 A
L14H4 GE TO-92 Phototransistors L14H4 A
L15E GE PILL, Lensed, Phototransistor MRD603 A
L15A GE PILL, Lensed, Phototransistor MRD602 A
L15A X601 GE PILL, Lensed, Phototransistor MRD601 A
L15AX602 GE PILL, Lensed, Phototransistor MRD602 A
L15AX603 GE PILL, Lensed, Phototransistor MRD603 A
L15A X604 GE PILL, Lensed, Phototransistor MRD604 A
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CROSS-REFERENCE (continued)

Motorola

Device Manufacturer Description Equivalent Code
LD261 Siemens Plastic, I.R. LED MLED60 c
LED 56, F GE TO-18, Lensed, |.R. LED MLED930 A
LPT Litronix Plastic, Lensed, Phototransistor MRD450 E
LPT100A Litronix Plastic, Lensed, Phototransistor MRD450 E
LPT1008B Litronix Plastic, Lensed, Phototransistor MRD450 E
M-161 Gt Plastic, Lensed, Phototransistor MRD160 C
M-162 Gl Plastic, Lensed, Phototransistor MRD160 Cc
1M-163 Gl Plastic, Lensed, Phototransistor MRD450 E
M-164 Gl Plastic, Lensed, Phototransistor MRD450 E
M-165 Gl Plastic, Lensed, Phototransistor MRD450 E
MEG0 Gl Plastic, Lensed, |.R. LED MLEDG0 [
ME61 Gl Plastic, Lensed, I.R. LED MLED60 C
ME702 Gl Plastic, Lensed, I.R. LED MLEDS00 E
MCA230 Gl 6-Pin, DIP, Coupler Darlington Output MCA230 A
MCA231 GI 6-Pin, DIP, Coupler Darlington Output MCA231 A
MCA255 Gl 6-Pin, DIP, Coupler Darlington Output MCA255 A
MCs2 Gl 6-Pin, DIP, Coupler SCR Output MOC3002 B
MCT2 Gl 6-Pin, DIP, Coupler Transistor Qutput MCT2 A
MC2E Gl 6-Pin, DIP, Coupler Transistor Qutput MCT2E A
MCT26 G) 6-Pin, DIP, Coupler Transistor Output 4N27 B
OoP123 Optron PILL, Lensed, I.R. LED MLED910 A
OP124 Optron PILL, Lensed, I.R. LED MLED910 A
OP130 Optron TO-18, Lensed, I.R. LED MLED930 A
OoP131 Optron TO-18, Lensed, I.R. LED MLED930 A
0P160 Optron Plastic, Lensed, |.R. LED MLEDS900 E
0OP500 Optron Plastic, Lensed, Phototransistor MRD450 E
0OP600 Optron PILL, Lensed Phototransistor MRD601 A
0OP601 Optron PILL, Lensed Phototransistor MRD&01 A
0P602 Optron PILL, Lensed Phototransistor MRD602 A
0OP603 Optron PILL, Lensed Phototransistor MRD603 A
0OP604 Optron PILL, Lensed Phototransistor MRD604 A
OP640 Optron PILL, Lensed Phototransistor MRD601 A
0OP641 Optron PILL, Lensed Phototransistor MRD601 A
0OP642 Optron PILL, Lensed Phototransistor MRD602 A
0P643 Optron PILL, Lensed Phototransistor MRD602 A
0OP644 Optron PILL, Lensed Phototransistor MRD603 A
0OP800 Optron TO-18 Lensed Phototransistor MRD3055 A
0OP801 Optron TO-18 Lensed Phototransistor MRD3050 A
0P802 Optron TO-18 Lensed Phototransistor MRD310 A
0OP803 Optron TO-18 Lensed Phototransistor MRD300 A
0OP804 Optron TO-18 Lensed Phototransistor MRD300 A
0OP805 Optron TO-18 Lensed Phototransistor MRD300 A
0OP830 Optron TO-18 Lensed Phototransistor MRD300 A
OPI1110 Optron 6-Pin, DIP, Coupler Transistor Output MOC1005 DE
OPI2150 Optron 6-Pin, DIP, Coupler Transistor Output MOC1006 A
OPI2151 Optron 6-Pin, DIP, Coupler Transistor Qutput 4N27 A
OPi2152 Optron 6-Pin, DIP, Coupler Transistor Output 4N26 A
0OPI12153 Optron 6-Pin, DIP, Coupler Transistor Output 4N26 D
OPI12250 Optron 6-Pin, DIP, Coupler Transistor Output MOC1006 A
OP12251 Optron 6-Pin, DIP, Coupler Transistor Output MOC1006 A
0P12252 Optron 6-Pin, DIP, Coupler Transistor Output 4N25 A
0OP12253 Optron 6-Pin, DIP, Coupler Transistor Qutput 4N25 D
PC503 Sharp 6-Pin, DIP, Coupler Transistor Qutput 4N26 A

SD1440-1,-2,-3,-4 Spectronics PILL, Lensed Phototransistor MRD3050 DE
§D2440-1 Spectronics PILL, Lensed Phototransistor MRD601 A
SD2440-2 Spectronics PILL, Lensed Phototransistor MRD602 A
SD2440-3 Spectronics PILL, Lensed Phototransistor MRD603 A
S§D2440-4 Spectronics PILL, Lensed Phototransistor MRD604 A
SD24411 Spectronics PILL, Lensed Phototransistor MRD602 A
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CROSS-REFERENCE (continued)

Motorola
Device Manufacturer Description Equivalent Code
SD2441-2 Spectronics PILL, Lensed Phototransistor MRD603 A
SD2441-3 Spectronics PILL, Lensed Phototransistor MRD604 A
SD2441-4 Spectronics PILL, Lensed Phototransistor MRD604 B
SD3420-1,-2 Spectronics TO-18, Fiat Window Pin, Photodarlington MRD510 A
SD5400-1 Spectronics TO-18, Lensed Photodarlington MRD370 A
SD5400-2 Spectronics TO-18, Lensed Photodarlington MRD360 A
SD5400-3 Spectronics TO-18, Lensed Photodarlington MRD360 A
SD5420-1 Spectronics TO-18, Lensed Photodarlington MRD500 A
SD5440-1 Spectronics TO-18, Lensed Phototransistor MRD3052 A
SD5440-2 Spectronics TO-18, Lensed Phototransistor MRD3056 A
SD5440-3 Spectronics TO-18, Lensed Phototransistor MRD300 A
SD5440-4 Spectronics TO-18, Lensed Phototransistor MRD300 B
SD5442-1,-2,-3 Spectronics TO-18, Lensed Phototransistor MRD300 B
SE 1450 series Spectronics TO 18, Lensed Phototransistor MLED930 E
SE2450 series Spectronics PILL, Lensed I.R. LED MLED910 B
SE2460 series Spectronics PILL, Lensed I.R. LED MLED910 B
SEBA450 series Spectronics TO-18, Lensed I.R. LED MLED930 A
SE5451 series Spectronics TO-18, Lensed I.R. LED MLED930 B
SG1001 series RCA PILL, Lensed I.R. LED MLED910 B
SPX2 Spectronics 6-Pin DIP, Coupler Transistor Output 4N35 A
SPX2E Spectronics 6-Pin DIP, Coupler Transistor Output 4N35 A
SPX4 Spectronics 6-Pin DIP, Coupler Transistor Output 4N35 A
SPX5 Spectronics 6-Pin DIP, Coupler Transistor Output 4N35 A
SPX6 Spectronics 6-Pin DIP, Coupler Transistor Output 4N35 A
SPX26 Spectronics 6-Pin DIP, Coupler Transistor Output 4aN27 A
SPX28 Spectronics 6-Pin DIP, Coupler Transistor Output 4N27 A
SPX35 Spectronics 6-Pin DIP, Coupler Transistor Output 4N35 A
SPX36 Spectronics 6-Pin DIP, Coupler Transistor Output 4N35 A
SPX37 Spectronics 6-Pin DIP, Coupler Transistor Output 4N35 A
SSL4, F Solar Systems TO-18, Lensed I.R. LED MLED930 B
SSL34, 54 Solar Systems TO-18, Lensed I.R. LED MLED930 B
STPT10 Sensor Tech Plastic Lensed Phototransistor MRD160 C
STPT156 Sensor Tech Plastic Lensed Phototransistor MRD160 [
STPT20 Sensor Tech PILL, Lensed Phototransistor MRD604 A
STPT21 Sensor Tech PILL, Lensed Phototransistor MRDG01 A
STPT25 Sensor Tech PILL, Lensed Phototransistor MRD603 A
STPT45 Sensor Tech Plastic Lensed Phototransistor MRD450 A
STPT51 Sensor Tech TO-18, Lensed Phototransistor MRD3050 A
STPT53 Sensor Tech TO-18, Lensed Phototransistor MRD3056 A
STPTGO series Sensor Tech PILL, Lensed Phototransistor MRD601 series A
STPT80 Sensor Tech TO-18, Lensed Phototransistor MRD3056 A
STPT80 Sensor Tech TO-18, Lensed Phototransistor MRD3056 A
STPT81 Sensor Tech TO-18, Lensed Phototransistor MRD3052 A
STPT82 Sensor Tech TO-18, Lensed Phototransistor MRD3053 A
STPT83 Sensor Tech TO-18, Lensed Phototransistor MRD3054 A
STPT84 Sensor Tech TO-18, Lensed Phototransistor MRD3056 A
STPT260 Sensor Tech TO-18, Lensed Darlington Transsitor MRD360 A
STPT300 Sensor Tech TO-18, Lensed Phototransistor MRD300 A
STPT310 Sensor Tech TO-5, Lensed Photodarlington MRD360 C
TIL23 Texas Instr, PILL, Lensed Phototransistor MLED910 A
TiL24 Texas Instr. PILL, Lensed Phototransistor MLED910 B
TiL26 Texas Instr. Plastic, Lensed I.R. LED MLED60 E
TIL31 Texas Instr. TO-18, Lensed Phototransistor MLED930 B
TIL33 Texas Instr. TO-18, Lensed Phototransistor MLED930 B
TIL34 Texas instr. TO-18, Lensed Phototransistor MLED930 A
TIL63 Texas Instr. TO-18, Lensed Phototransistor MRD3050 A
TIL64 Texas Instr. TO-18, Lensed Phototransistor MRD3050 A
TiL65 Texas Instr. TO-18, Lensed Phototransistor MRD3052 A
TiL66 Texas Instr. TO-18, Lensed Phototransistor MRD3054 A
TiL67 Texas Instr. TO-18, Lensed Phototransistor MRD3056 A
TIL78 Texas Instr. Plastic, Lensed Phototransistor MRD450 Cc
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CROSS-REFERENCE (continued)

Motorola
Device Manufacturer Description Equivalent Code
TiL81 Texas Instr. TO-18, Lensed Phototransistor MRD300 A
TIL111 Texas Instr. 6-Pin DIP, Coupler Transistor Output TIL111 A
TIL112 Texas Instr. 6-Pin DIP, Coupler Transistor Output TIL112 A
TIL113 Texas Instr. 6-Pin DIP, Coupler Transistor Output TIL113 A
TiL114 Texas Instr. 6-Pin DIP, Coupler Transistor Output TIL114 A
TIL1156 Texas Instr. 6-Pin DIP, Coupler Transistor Qutput TIL115 A
TiL116 Texas Instr. 6-Pin DIP, Coupler Transistor Output TIL116 A
TIL117 Texas Instr. 6-Pin DIP, Coupler Transistor Output TIiL117 A
TiL118 Texas Instr. 6-Pin DIP, Coupler Transistor Output MOC1006 Cc
TIL1189 Texas Instr. 6-Pin DIP, Coupler Transistor Qutput TIL119 A
TIL601 Texas Instr. PILL, Lensed Phototransistor MRD601 A
TIL602 Texas Instr. PILL, Lensed Phototransistor MRD602 A
TIL603 Texas Instr. PILL, Lensed Phototransistor MRD603 A
TiIL604 Texas Instr. PILL, Lensed Phototransistor MRD604 A
TLP501 Toshiba 6-Pin DIP, Coupler Transistor Output 4N27 B
TLP503 Toshiba 6-Pin DIP, Coupler Transistor Output 4N25 B
TLP504 Toshiba 6-Pin DIP, Coupler Transistor Output 4N25 B
1N5722 Industry PILL, Lensed Phototransistor MRD601 A
1N5723 Industry PILL, Lensed Phototransistor MRD602 A
1N5724 Industry PILL, Lensed Phototransistor MRD603 A
1N5725 Industry PILL, Lensed Phototransistor MRD604 A
2N5777 Industry TO-92, Plastic Photodarlington 2N5777 A
2N5778 Industry TO-92, Plastic Photodarlington 2N5778 A
2N5779 Industry TO-92, Plastic Photodarlington 2N5779 A
2N5780 Industry TO-92, Plastic Photodarlington 2N5780 D
4N25 Industry 6-Pin DIP, Coupler Transistor Output 4N25 A
4N26 Industry 6-Pin DIP, Coupler Transistor Output 4N26 A
4N27 Industry 6-Pin DIP, Coupler Transistor Output 4N27 A
4N28 Industry 6-Pin DIP, Coupler Transistor Output 4N28 A
4N29 Industry 6-Pin DIP, Coupler Darlington Output 4N29 A
4N30 Industry 6-Pin DIP, Coupler Darlington Output 4N30 A
4N31 Industry 6-Pin DIP, Coupler Darlington Output 4N31 A
4N32 Industry 6-Pin DIP, Coupler Darlington Output 4N32 A
4N33 Industry 6-Pin DIP, Coupler Darlington Output 4N33 A
4N35 Industry 6-Pin DIP, Coupler Transistor Output 4N35 A
4N36 Industry 6-Pin DIP, Coupler Transistor Qutput 4N37 A
4N37 Industry 6-Pin DIP, Coupler Transistor Output 4N37 A
4N38 Industry 6-Pin DIP, Coupler Transistor Output 4N38 A
4N39 Industry 6-Pin DIP, Coupler SCR Output MOC3011 DE
4N40 Industry 6-Pin DIP, Coupler SCR Output MOC3011 DE
4N45 Industry 6-Pin DIP, Coupler Darlington Output 4N32 DE
4N46 industry 6-Pin DIP, Coupler Darlington Output 4N32 DE
6N135 Industry 8-Pin DIP, Coupler Transistor Output MOC1006 DE
6N136 Industry 8-Pin DIP, Coupler Transistor Output MOC1005 DE
6N138 Industry 8-Pin DIP, Coupler Darlington Output 4N32 DE
6N139 Industry 8-Pin DIP, Coupler Darlington Output 4N32 DE
5082-4203 Hewilett-Packard TO-18, Lensed Photo PIN Diode MRD500 A
5082-4204 Hewilett-Packard TO-18, Lensed Photo PIN Diode MRD500 A
5082-4207 Hewlett-Packard TO-18, Lensed Photo PIN Diode MRD500 A
5082-4220 Hewlett-Packard TO-18, Lensed Photo PIN Diode MRD500 A
5082-4350 Hewlett Packard 8-Pin DIP, Coupler Transistor Qutput MOC1006 DE
5082-4351 Hewlett Packard 8-Pin DIP, Coupler Transistor Output MOC1005 DE
5082-4352 Hewlett Packard 8-Pin DIP, Coupler Transistor Output MOC1005 DE
5082-4370 Hewlett Packard 8-Pin DIP, Coupler Darlington Output 4N32 DE
5081-4371 Hewlett Packard 8-Pin DIP, Coupler Darlington Output 4N32 DE
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OPTOELECTRONICS DATA SHEETS

2N5777 thru 2N5780, MRD14B
4N25, A; 4N26, 4N27, 4N28

4N29, A; 4N30, 4N31,
4N32, A; 4N33

~ 4N35, 4N36, 4N37

4N38, A

-L14H1 thru L14H4

MLED60, MLED90
MLED92

MLED93 thru MLED95
MLED900

MLED930

MOC119

MOC1005, MOC1006
MOC3002 thru MOC3007
MOC3009 thru MOC3011
MOC3020, MOC3021
MOC3030, MOC3031
MOC5003, MOC5004
MOC5010

MOC8020, MOC8021
MOC8030, MOC8050
MRD150

MRD160

MRD300, MRD310
MRD360, MRD370
MRD450

MRD500, MRD510
MRD3010, MRD3011

MRD3050, MRD3051, MRD3054,

MRD3055, MRD3056

Opto Couplers/Isolators
(Industry)

Plastic NPN Silicon Photo Darlington Amplifiers ...............
NPN Phototransistor and PN Infrared-Emitting Diode ..........

NPN Photodarlington and PN Infrared-Emitting Diode ..........
NPN Phototransistor and PN Infrared-Emitting Diode ..........
Optical Coupler with NPN Transistor Output ..................
Plastic NPN Silicon Photo Transistors ...............ccoouue..
Infrared-Emitting Diodes ...........cciiiiiiiniiiininenenn.
Infrared-Emitting Diode ........ ...ttt
Infrared-Emitting Diodes ........ccciiiiiiiiiniininennnnnn,
Infrared-Emitting Diode ..........co ittt
Infrared-Emitting Diode ...........coiiiiiiiiiiiiiiiiinninnn.
Opto Coupler with Darlington Qutput .................c.ou...
Opto Coupler with Transistor Qutput ...............ccovveun..
Opto SCRCoupler ...t ittt
Optically-Isolated Triac Driver, 250V ..ottt
Optically-Isolated Triac Driver, 400V ....... ...,
Zero Voltage Crossing Optically-Isolated Triac Driver, 250V ....
Digital Logic Coupler ........coiiiiiiiiiiiiiiiiiinnnnnnnnnn,
Optically-Isolated AC Linear Coupler .............coivvvinnn.
High CTR Darlington Coupler ...,
80-Volt Darlington Coupler ..........cviiiiiiiiierennnnennnn.
Plastic NPN Silicon Photo Transistor ................ccoou...
Plastic NPN Silicon Photo Transistor ...............coevuuun..
NPN Silicon High Sensitivity Photo Transistor .................
NPN Silicon High Sensitivity Photo Darlington Transistor ......
Plastic NPN Photo Transistor ............c.ooiiiiiiiieinneenn.
PIN Silicon Photo Diode ........c.ccoiiiiiiiniiiiinnnnennnnnns
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2N57717 thru

@ MOTOROLA 2N5780
MRD14B

12, 25,40 VOLT
PHOTO DARLINGTON
PLASTIC NPN SILICON PHOTO AMPLIFIERS

DARLINGTON AMPLIFIERS NPN SILICON

. L L L . . 200 MILLIWATTS
.. . designed for applications in industrial inspection, processing and

control, counters, sorters, switching and logic circuits or any design re-
quiring extremely high radiation sensitivity, and stable characteristics.

0.057 14 3
e Economical Plastic Package 0.054 Offl_
0054
e Sensitive Throughout Visible and Near Infrared Spectral Range 0.064 !
for Wide Application KX
0.057
e Range of Radiation Sensitivities and Voltages for Design Flexibility UU 0.067
e T0-92 Clear Plastic Package for Standard Mounting
. - - e Die Placement Will Be
e Annular Passivated Structure for Stability and Reliability Within the Boundaries
.. . of the Dotted Circle.
e Precision Die Placement

P
i
MAXIMUM RATINGS SE/;TL'A""\?E
2N5777*| 2N5778’
Rating Symbol | MRD14B | 2N5779 | 2N5780 Unit
Collector-Emitter Voltage VCeo 12 25 40 Volts
Collector-Base Voltage Vceo 18 25 40 Volts
Emitter-Base Voltage VEBO 80 80 12 Volts D j
Light Current IR 250 mA
STYLE 14: .
Total Device Dissipation @ T p = 25°C Pp 200 - mW PIN 1. EMITTER vTR 'c
Derate above 25°C 2.67 mw/°C § 3";;“““* r [ r
. BA — T
Operating and Storage Junction TJ,TS(9(1) -65 to +100 °c @ N
Temperature Range &J[:"T—**

*indicates JEDEC Registered Data. NOTES:
(1) Heat Sink should be applied to leads during soldering to prevent case temperature 1. CONTOUR OF PACKAGE BEYOND ZONE "P”
from exceeding 100°C. 2. 1S UNCONTROLLED.
“F" APPLIES BETWEEN “H" AND

0

DIM D" & ""S" APPLIES BETWEEN
“L" &12.70 mm (0.5”) FROM SEATING

FIGURE 1—CONSTANT ENERGY SPECTRAL RESPONSE mAmE-&LEQQDDh:‘S :52 ggCON(BREQ)LLED
HY . mm (U,
100 [ FROM SEATING PLANE. '
MILLIMETERS] _INCHES
Tp = 250C & DIM[ MIN | MAX | MIN | MAX
80 \ A | 432 | 533[0.170] 0210
g / 44 | 521 0.175 | 0.205
o . 19 [ 0.125 [ 0.165
2 / \ 56 ] 0.016 ] 0.022
g / 4 .48 [ 0.016 | 0.019
& G i .40 | 0.045 | 0.055
= / W - 4] - 100 |
S e 41 | 2.67 | 0.095 | 0.105
= / 1270 | — o500 -
t L | 635 ] - |0.250[ -
& 2 / \ N .03 | 292 | 0.080] 0.115
; 9 -~ Jons| -
{[R] 34 — loms| -
, .36 | 041 ] 0.014] 0016
All JEDEC dimensions and notes apply.
04 05 06 07 08 09 . 11 .
10 12 CASE 29.02
A, WAVELENGTH (um) T0-92




2N5777 THRU 2N5780 , MRD14B

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

Characteristic Symbol Min Typ Max Unit
Collector Dark Current (Note 2) IcEO - - 0.1 kA
(Vce =12 V)
Collector-Emitter Breakdown Voltage (Note 2) V(BR)CEO Volts
(Ic=10mA) MRD14B 12 - -
2N5777, 2N5779 25 - -
2N5778, 2N5780 40 - -
Collector-Base Breakdown Voltage (Note 2) V(BR)CBO Volts
(Ic =100 uA) MRD148 18 - -
2N5777, 2N5779 25 - -
2N5778, 2N5780 40 - -
Emitter-Base Breakdown Voltage (Note 2) V(BR)EBO Volts
(Ig = 100 uA) MRD14B 8.0 - -
2N5777, 2N5779 8.0 - -
2N5778, 2N5780 12 - -
*OPTICAL CHARACTERISTICS (T =25°C unless otherwise noted)
Characteristic Fig. No. Symbol Min Typ Max Unit
Collector Light Current (Notes 1,4,5) - [N mA
(Ve =5.0 V) MRD148 05 2.0 -
2N6777, 2N5778 0.5 4.0 -
2N5779, 2N5780 2.0 8.0 -
DC Current Gain (Note 2) - heg -
(Vcg =5.0V, Ic = 0.5 mA) 2N5777, 2N5778 25k - -
2N5779, 2N5780 5.0 k - -
Wave Length of Maximum Sensitivity 1 Ag 0.7 08 1.0 um
Turn-On Delay Time (Notes 3, 4) 2,3 td1 - - 100 us
Rise Time (Notes 3, 4) 23 ty - - 250 us
Turn-Off Delay Time (Notes 3, 4) 23 t42 - - 5.0 us
Fall Time (Notes 3, 4) 2,3 tf - - 150 us
Collector-Base Capacitance - Ceo pF
(Vcg=10V, f=1.0MHz, Ig =0) 2N5777 thru 2N5780 - - 10

*Indicates JEDEC Registered Data.

NOTES:

1. Radiation Flux Density (H) equal to 2.0 mW/cm?2 emitted from
a tungsten source at a color temperature of 2870°K.

2. Measured under dark conditions. (Hx0).

3. For unsaturated rise time measurements, radiation is provided by
a pulsed GaAs (gallium-arsenide) light-emitting diode (A =~ 0.9

FIGURE 2 — PULSE RESPONSE TEST CIRCUIT

vee

N.C.

i=10mA
PEAK l

R = 10052 oUTPUT

pm) with a pulse width equal to or greater than 500 micro-
seconds (see Figures 2 and 3).

4. Measurement mode with no electrical connection to the
base lead.

5. Die faces curved side of package.

FIGURE 3 — PULSE RESPONSE TEST WAVEFORM

Output Pulse

Output Voltage
90%
0%
Voltage 0
ty tf
td1 [ —— g2
Input Pulse

I B



@ MOTOROLA

4N25, 4N25A
4N26
4N27
4N28

NPN PHOTOTRANSISTOR AND
PN INFRARED EMITTING DIODE
... Gallium Arsenide LED optically coupled to a Silicon Photo Transistor designed
for applications requiring electrical isolation, high-current transfer ratios, small
package size and low cost; such as interfacing and coupling systems, phase and
feedback controls, solid-state relays and general-purpose switching circuits.
o High Isolation Voltage — e Excellent Frequency Response —
Viso = 7500 V (Min) 300 kHz (Typ)
® Fast Switching Times @ Ic = 10mA
ton = 0.87 us (Typ) — 4N25,A,4N26
2.1 us (Typ) — 4N27,4N28

toff = 11 us (Typ) — 4N25,A 4N26
2.0mA (Typ) — 4N27,4N28 O G s (Typ) — 4N27 AN28

e Economical, Compact, Dual-In-Line ¢ 425, is UL Recognized
Package File Number E54915

o High Collector Output Current
@Ig=10mA —
Ic =5.0mA (Typ) — 4N25,A,4N26

OPTO
COUPLER/ISOLATOR

TRANSISTOR OUTPUT

*MAXIMUM RATINGS (T 5 = 25°C unless otherwise noted).

{ Rating [ Symbol | Value | Unit |
INFRARED-EMITTING DIODE MAXIMUM RATINGS
Reverse Voltage VR 3.0 Volts
Forward Current — Continuous 13 80 mA
Forward Current — Peak I3 3.0 Amp
Pulse Width = 300 us, 2.0% Duty Cycle
Total Power Dissipation @ T 5 = 25°C Pp 150 mwW
Negligible Power in Transistor
Derate above 25°C 2.0 mwW/°C
PHOTOTRANSISTOR MAXIMUM RATINGS
Coliector-Emitter Voltage VCEO 30 Volts
Emitter-Collector Voltage VECO 7.0 Voits
Collector-Base Voltage VeBo 70 Volts
Total Device Dissipation @ T = 25°C Pp 150 mW
Negligible Power in Diode
Derate above 25°C 2.0 mw/°C
TOTAL DEVICE RATINGS
Total Device Dissipation @ T 5 = 26°C Pp 250 mwW
Equal Power Dissipation in Each Element
Derate above 26°C 3.3 mwW/°C
Junction Temperature Range T -55 to +100 °oc
Storage Temperature Range Tstg -55 to +150 °c
Soldering Temperature (10 's) 260 oc
*Indicates JEDEC Registered Data.
FIGURE 1 — MAXIMUM POWER DISSIPATION
Figure 1 is based upon using limit
160 values in the equation:
3 Ty1-Ta=Rgya (Pp1 + Kg Pp2)
5 140 [ TA=25%C where:
2 " Tj1 Junction Temperature (100°C)
§ \ Ta Ambient Temperature
2 —— 500¢ Rgya Junction to Ambient Thermal
R =R \ i (500°C/W)
£ \ \ Ppy Power Dissipation in One Chip
S e — 759¢ \ \ Pp2 Power Dissipation in Other Chip
w 49 \ \ \ Kg Thermal Coupling Coefficient
Za (20%)
IS Example:
‘ \ \ | e

0 W e w0 w wa e With PD1 = 90 mWin the LED

= 0, ;.
PD2, AVERAGE POWER DISSIPATION (mW) @ TA = 50°C, the transistor
Pp (Pp2Imust be less than 50 mW.
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[6] [S] [4]

STYLE 1:

B PIN 1. ANODE

CATHODE
T — Em
Y
A

L
S

. COLLECTOR

2.

3.

4. EMITTER
5.

6. BASE

NOTES:
1. DIMENSIONS A AND B ARE DATUMS.
2. -T ISSEATING PLANE.
3. POSITIONAL TOLERANCES FOR LEADS:

[l o3 0.00@[T |

4. DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEL.

5. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5, 1973,

l MILLIMETERS INCHES
oiM| MIN | &
A .13

A¥X 08 [ 0.115 | 0.200
D] 0 51| 0,016 | ’_‘ﬁTn’z_

02 [ 1.78 | 0.040 | 0.070
G| 25485 | 0.100BSC

020 [ 0.30 | 0,008 | 0012

254 ] 3.81 [0.100 | 0.150
L] 7828sC 0.300 B¢
M| 00 150 [ 150
N | 035 | 25 | 0015 0.100

1.27 | 203 | 0.050 | 0.080 ]

CASE 730A-01




LED CHARACTERISTICS (T4 = 25°C

4N25, 4N25A, 4N26, 4N27, 4N28

unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
*Reverse Leakage Current IR - 0.005 100 HA
(VR =3.0V, R =1.0 M ohms)
*Forward Voltage VE - 1.2 1.5 Volts
(I =10mA)
Capacitance C - 150 - pF
(VR=0V,f=1.0MHz)
PHOTOTRANSISTOR CHARACTERISTICS (T A = 25°C and Ig = 0 unless otherwise noted)
*Collector-Emitter Dark Current 4N25, A, 4N26, 4N27 Iceo - 3.5 50 nA
(Vce = 10V, Base Open) 4N28 - —_ 100
*Collector-Base Dark Current IcBO - - 20 nA
(Vcg = 10 V, Emitter Open)
*Collector-Base Breakdown Voltage V(BR)CBO 70 - - Volts
(Ic =100 kA, Ig =0)
*Collector-Emitter Breakdown Voltage V(BR)CEO 30 - - Volts
(Ic=1.0mA, g =0)
*Emitter-Collector Breakdown Voltage V(BR)ECO 7.0 8.0 - Volts
(Ilg =100 A, Ig = 0)
DC Current Gain heg - 325 - -
(VCg =5.0 V, Ic = 500 uA)
COUPLED CHARACTERISTICS (T 5 = 25°C unless otherwise noted)
*Collector Output Current (1) 4N25, A, 4N26 Ic 2.0 5.0 — mA
(VCE=10V,Ig=10mA, Ig =0) 4N27, 4N28 1.0 2.0 -
Isolation Surge Voltage (2, 5) Viso Volts
(60 Hz Peak ac, 5 Seconds) 7500 - -
(60 Hz Peak) *4N25, A 2500 - -
*4N26, 4N27 1500 - -
*4N28 500 - -
(60 Hz RMS for 1 Second) (3) *4N25A 1775 — —
Isolation Resistance (2) - - 1011 - Ohms
(V=500 V)
*Collector-Emitter Saturation VCE(sat) - 0.2 0.5 Volts
(Ic =20mA, I = 50 mA)
Isolation Capacitance (2) - - 1.3 - pF
(V=0,f=1.0MHz)
Bandwidth (4) - - 300 - kHz
(Ilc=2.0mA, R|_= 100 ohms, Figure 11 (2)
SWITCHING CHARACTERISTICS
Delay Time 4N25, A, 4N26 td - 0.07 - us
(Ic=10mA,Vgec =10V 2N27,4N28 — 0.10 —
Rise Time Figures 6 and 8) 4N25, A, 4N26 tr 0.8 us
4N27, 4N28 — 2.0 -
Storage Time 4N25, A, 4N26 tg . 4.0 - us
(Ic=10mA,Vgc =10V 4N27,4N28 — 2.0 —
Fall Time Figures 7 and 8) 4N25, A, 4N26 tf - 8.0 - us
4N27, 4N28 = 8.0 —
*Indicates JEDEC Registered Data
(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.
(2) For this test LED pins 1 and 2 are common and phototransistor pins 4, 5, and 6 are common.
(3) RMS Volts, 60 Hz. For this test, pins 1, 2, and 3 are common and pins 4, 5, and 6 are common.
(4) Ig adjusted to yield Ic = 2.0 mA and ic =2.0mA p-p at 10 kHz.
(5) Isolation Surge Voltage, Vs0. is an internal device dielectric breakdown rating.
DC CURRENT TRANSFER CHARACTERISTICS
FIGURE 2 — 4N25,A,4N26 FIGURE 3 — 4N27,4N28
50 } i { -~ 50 ! % I
t + —
20 Veg=10V L] == 20 VL!E=I1UIV s
= =z >
R = g T A
£ e =
2 50 ZA Z 50 v
< 7 =
« Ty=-58°C 3 %
3 20 t 320 Ty = 55°C 2%
o < e 1
S 10 = g 100°C
2 0s = 1000C S 0s 7
] e g P75
o 02 AT 2500 502 b
4 | 01 g d
0.1 .
+H 005 +
00505 10 20 50 10 20 50 100 200 50 05 10 20 50 10 20 50 100 200 50

i, FORWARD DIODE CURRENT (mA)
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4N25, 4N25A, 4N26, 4N27, 4N28

vg. INSTANTANEQUS FORWARD

t, TIME (us)

~
~

~
=

VOLTAGE (VOLTS)

@

@

»

TYPICAL ELECTRICAL CHARACTERISTICS

FIGURE 4 — FORWARD CHARACTERISTICS

T

i\

S

10

100 1.0k

if, INSTANTANEQUS FORWARD CURRENT (mA)

FIGURE 6 — TURN-ON TIME
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FIGURE 8 — SATURATED SWITCHING TIME
TEST CIRCUIT

Rp and R VARIED TO OBTAIN DESIRED

CURRENT LEVELS.

PULSE
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=100 s DUTY | I R
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FIGURE 5 — COLLECTOR SATURATION VOLTAGE
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FIGURE 7 — TURN-OFF TIME
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4N25, 4N25A, 4N26, 4N27, 4N28

FIGURE 11 — FREQUENCY RESPONSE TEST CIRCUIT

FIGURE 10 — FREQUENCY RESPONSE

5 30
a T 7
S o[raer
20—TA=
S | 10uF 470 CONSTANT Ic
g i . CURRENT  *— V(g =10VOLTS
2 MODULATION O—y)
= 10 - INPUT
z = — = T00¢ A -
ui ~ 2 -
= 0.7 ~] ~—
=2
\
S 05 5000 L A
2 < J (-
% 03 \\ T
OUTPUT
= 0005 S —
= 02 IF
=1 N
=1 IN Ic (DC) =20 mA
3 N ic (AC SINE WAVE = 2.0 mA P.P)
2 01
S 7 50 70 100 200 300 500 700 1000
f, FREQUENCY (kHz)
TYPICAL APPLICATIONS

FIGURE 12 — ISOLATED MTTL

FIGURE 13 — COMPUTER/PERIPHERAL INTERCONNECT

TO MOS (P-CHANNEL) LEVEL TRANSLATOR

10—
FROMMTTL

LOGIC R
(5.0 mAPULSE) |

MPS6516  TO MOS CIRCUIT

'

-5V

Vi
COMPUTER DATA LOGGER 2:%:A cc

FIGURE 14 — POWER AMPLIFIER

FIGURE 15 — INTERFACE BETWEEN LOGIC AND LOAD
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Vout
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@ MOTOROLA

NPN PHOTO DARLINGTON AND PN INFRARED
EMITTING DIODE

... Gallium Arsenide LED optically coupled to a Silicon Photo
Darlington Transistor designed for applications requiring electrical
isolation, high-current transfer ratios, small package size and low
cost; such as interfacing and coupling systems, phase and feedback
controls, solid-state relays and general-purpose switching circuits.

e High Isolation Voltage e Excellent Frequency Response —

4N29, 4N29A
4N30
4N31

4N32, 4N32A
4N33

Visp = 7500 V (Min)

o High Collector Output Current
@Ig=10mA -

30 kHz (Typ)

e Fast Switching Times @ Ig = 50 mA
ton = 2.0 us (Typ)

OPTO
COUPLER/ISOLATOR

DARLINGTON OUTPUT

Ic = 50 mA (Min) — 4N32,33
10 mA (Min) — 4N29,30
5.0 mA (Min) — 4N31
e Economical, Compact,
Dual-In-Line Package

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

toff = 25 us (Typ) — 4N29,30,31
60us (Typ) — 4N32,33
o 4N29A, 4N32A are UL Recognized —
File Number E54915

I Rating [ Symbol —l Value l Unit I
INFRARED-EMITTING DIODE MAXIMUM RATINGS
Reverse Voltage VR 3.0 Volts
Forward Current — Continuous s 80 mA (6] [5] [4]
Forward Current — Peak Ig 3.0 Amp 1 STYLE 1
(Pulse Width = 300 us, 2.0% Duty Cycle) B PIN 1. ANODE
Total Power Dissipation @ Tp = 25°C Pp 150 mw O 2 LATHODE
Negligible Power in Transistor T 12T 331 4: EMITTER
Derate above 25°C 20 mwW/°C _’l I_ 5. COLLECTOR
F 6. BASE
PHOTOTRANSISTOR MAXIMUM RATINGS A
Collector-Emitter Voltage VCEO 30 Volts
Emitter-Collector Voltage VECO 5.0 Volts
Collector-Base Voltage Vceo 50 Volts i
Total Power Dissipation @ Tp = 259C Pp 150 mwW 1 _ri
Negligible Power in Diode "1k
Derate above 25°C 2.0 mwW/°C
D
NC L
TOTAL DEVICE RATINGS
Total Device Dissipation @ Tp = 25°C Pp 250 mW
Equal Power Dissipation in Each Element NOTES:
Derate above 25°C 3.3 mW/°C 1. DIMENSIONS A AND B ARE DATUMS.
Operating Junction Temperature Range Ty -55 to +100 oc 2. -T ISSEATING PLANE.
3. POSITIONAL TOLERANCES FOR LEADS:
Storage Temperature Range Tsig -55 to +150 °c [z 0.13 ©o0s@]T | A@_@
Soldering Temperature (10 s) - 260 oc 4. DIMENSION L TO CENTER OF LEADS

WHEN FORMED PARALLEL.
. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5, 1973.

*Indicates JEDEC Registered Data.
FIGURE 1 — MAXIMUM POWER DISSIPATION

Figure 1 is based upon using limit
values in the equation:

o

Pp1  Power Dissipation in One Chip
Pp2 Power Dissipation in Other Chip

= Ta - 2500 Ty1-Ta=Roya (Pp1 +Kg Ppo)
\.\_‘ where
20 Ty1  Junction Temperature (100°C)
o \ Ta  Ambient Temperature
—_— 500¢ \ RgJA Junction to Ambient Thermal
o K Resistance (500°C/W)
\

\
— \
\

Pp1. AVERAGE POWER DISSIPATION (mW)

Kg Thermal Coupling Coefficient -
) \ \ 120%) M 00 3185% 0 | 15
\ \ \ ;‘I::“:'e - 90w in the LED N 038 | 254 | 0.015]0.100
L D1 in the P 1.27 | 203 |0.050 | 0.080

@ Tp = 50°C, the Darlington

Pp2. AVERAGE POWER DISSIPATION (mw)
02 b Pp (Pp2) must be less than 50 mW.

CASE 730A-01
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4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33

LED CHARACTERISTICS (T 5 = 25°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
*Reverse Leakage Current IR - 0.005 100 A
(VR =3.0V, R =1.0 M ohms)
*Forward Voltage VE - 1.2 1.5 Volts
(g = 10 mA)
Capacitance [ - 150 - pF

(VR=0V,f=1.0MHz)

PHOTOTRANSISTOR CHARACTERISTICS (T =25°C and I = 0 uniess otherwise noted)

Characteristic Symbol Min Typ Max Unit

*Collector-Emitter Dark Current IcCEO - 8.0 100 nA
(Vcg =10V, Base Open)

*Collector-Base Breakdown Voltage V(BR)CBO 50 110 - Volts
(I =100 A, 1g = 0)

*Collector-Emitter Breakdown Voltage V(BR)CEO| 30 75 - Volts
(tc =100 A, Ig = 0)

*Emitter-Collector Breakdown Voltage \V(BR)ECO| 5.0 8.0 - Volts
(lg =100 kA, Ig =0)

DC Current Gain hrg - 15K - -

(VCe =5.0V, Ic = 500 pA)

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

Characteristic Symbol Min Typ Max Unit
*Collector Output Current (1) 4N32, 4N33 Ic 50 80 - mA
(VCE=10V, g =mA, g =0) 4N29, 4N30 10 40 -
4N31 5.0 — —
Isolation Surge Voltage (2, 5) Viso Volts
(60 Hz ac Peak, 5 Seconds) 7500 - -
*4N29, 4N32 2500 — -
*4N30, 4N31, 4N33 1500 — =
Isolation Resistance (2) - - 1011 - Ohms
(V =500V)
*Collector-Emitter Saturation Voltage (1) 4N31 VCE(sat) - 0.8 1.2 Voits
(Ic=20mA, If = 8.0 mA) 4N29, 4N39, 4N32, 4N33 - 0.8 1.0
Isolation Capacitance (2) - - 0.8 — pF
(V=0,f=1.0MHz)
Bandwidth (3) - - 30 - kHz

(Ic =20 mA, R|_= 100 ohms, Figures 6 and 8)

SWITCHING CHARACTERISTICS (Figures 7 and 9), (4)

Turn-On Time ton - 2.0 5.0 us
(Ic=50mA, If =200 mA, Vgc =10 V)
Turn-Off Time toff us
(Ic=50mA, Ig =200 mA, Veg = 10 V) 4N2g, 30, 31 - 25 40
4N32, 33 - 60 100

*Indicates JEDEC Registered Data.

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.

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

(3) IF adjusted to yield I = 2.0 mA and i = 2.0 mA P-P at 10 kHz.

(4) tq and t, are inversely proportional to the amplitude of |E; tg and tf are not significantly affected by If.
(5) Isolation Surge Voltage, V|s0o. is an internal device dielectric breakdown rating.

DC CURRENT TRANSFER
FIGURE 2 — 4N29, 4N30, 4N31 CHARACTERISTICS FIGURE 3 — 4N32, 4N33
100 100
so 5 Ve - 10V =i = = soF VeE =10V — L=
z Ty=750C v g - 750¢ -
E 2 3 A / E » T“| ‘I!I". > - 7
E o wel VAW LA E W e gdbid
= A A = & =
3 50 77 S 2 50 — Z
A o150 Ez A 1= 1500
e A } 0
] 10 ALY 550C ERR aé/ A s
3 rmrara=c 2 = =
% 08 > = S 08 =< =
= VARV 4 7/ V4 A
02 ) VA 02t
0 1 0.1
05 07 10 20 30 50 7.0 10 20 30 50 02 03 05 07 10 20 30 50 70 10 70
IF, FORWARD DIODE CURRENT (mA) IF, FORWARD DIODE CURRENT (mA)
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4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33

TYPICAL ELECTRICAL CHARACTERISTICS
(Printed Circuit Board Mounting)

FIGURE 4 —FORWARD CHARACTERISTIC FIGURE 5 — COLLECTOR-EMITTER CUTOFF CURRENT
103 ——F =7
Veg=10V p
2.2 et 2 — 1g=0 7
g g 0= 1g=0 7
2 20 L] o
gz g_ o =
jar} - 7
ER=RK i/ = g 7
25 A e 4
E4] v =& 10 7
< g O Z
£516 v 5E
< Q =)
5= ) =2 10! 7
2 14 3 =]
= 4 =] /.
¥ =1
R - 2 10 —
1] s ' 1073
10 10 100 1.0k -60 -4 ~20 0 +20 +40 w60 +80
if. INSTANTANEOUS FORWARD CURRENT (mA) TA. AMBIENT TEMPERATURE (0C)
FIGURE 6 — FREQUENCY RESPONSE FIGURE 7 — SWITCHING TIMES
10 IF ‘ggg EL == B
0.7 i 1 Iveep= 10V
05 - .5 FESE e
. 100 200 1 T, =250C -]
w N N 1 T J
© 03 N 500 100 s -
2 NN h 50 == s
2 02 RL= 1.0k g ~ i
c NN 3w S
o E= ! ts H
g 0.1 I Ié-v 10 X
3 007 = 50 N aN29/31
B 0 td B o
= 1t
= 003 vee=10V b 1.0 At
@ Ic=20mA PZ==
= 00 Tx - 7500 05 N29/33
JATTR - =
l l ! 0.2 T T
0.01 0.1 1T 1
10 20 30 50 70 10 200 30 50 70 100 03 05 10 2030 50 10 20 30 50 100 200300
f, FREQUENCY (kH2) I, COLLECTOR CURRENT (mA)
FIGURE 8 — FREQUENCY RESPONSE TEST CIRCUIT FIGURE 9 — SWITCHING TIME TEST CIRCUIT
CONSTANT
CURRENT N.C. vee
INPUT N.C. vee +0V
+0V
——
LOuF - - puLs P01 PULSE
MODULATION ! INPUT | QUTPUT
INPUT ~ 1 |
! ! e, W ! PHOTO
w | W | __PHOTO TRANSISTOR
| T | TRANSISTOR 2]
o— 2 | ! ouTPUT “ |
F
~ | L a4 =
e PULSEL g g
ic (DC) = 2.0 mA 4 wioTHf = 1
ic (AC SINE WAVE) = 2.0 mA PP, =
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4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33

TYPICAL APPLICATIONS
FIGURE 10 — VOLTAGE CONTROLLED TRIAC
20k
AAA LOAD
1w
200
$ 20w 6155
{2 NG1
51 1~ F 2 115 Vac
i |
Vin= 15V : Yy 2N5060
2
|

FIGURE 11 — AC SOLID STATE RELAY

R1 R2
a 30k 30k @
MPSA92 v MPSA42
MT2
01 60 Hz AC POWER

D2

_/— >16V 1N4003 N03 NE165
ov
CONTROL SIGNAL GATE
N $1
A3
- MUS
G!' 1 100k / 1987
— |
|

* MT1
- L PHOTON FLUX

S2 \
S 2400
[~ 4987

Ll
N

FIGURE 12 — OPTICALLY COUPLED ONE SHOT

THU

10k
R PULSE WIDTH
47k t=05RC
MPSG515 _/—\_—
t

100k

3
>
>

FIGURE 13 — ZERO VOLTAGE SWITCH

lokélgk I4 TE 10k

51 jr—————— ;
I- 1 Li MFC8070 2N3906 ING342
; 005 4F |
8 |6 25V :]:
§mk 1 b 60 Hz
AC POWER

5.0k } for RL

4W { 120 VAC
Rs ll]k} for

8W J 230 VAC

<
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@ MOTOROLA ::gg
4N37

OPTO

NPN PHOTOTRANSISTOR AND COUPLER/ISOLATOR
PN INFRARED EMITTING DIODE
TRANSISTOR OUTPUT
. ..gallium-arsenide LED optically coupled to a silicon photo-
transistor designed for applications requiring electrical isolation,
high-current transfer ratios, small package size and low cost such as
interfacing and coupling systems, phase and feedback controls,
solid-state relays and general-purpose switching circuits.
® High Electrical Isolation V|go = 7500 V (Min)
® High Transfer Ratio —

100% (min) @ If =10 mA, Vg =10V
® | ow Collector-Emitter Saturation Voltage —

VCE(sat) = 0.3 Vdc (max) @ IF = 10 mA, Ic = 0.6 mA
® UL Recognized File Number E54915

[6] (5] [4]
STYLE 1:
MAXIMUM RATINGS (T = 25°C unless otherwise noted) 8 P ; éﬂ?ﬁgng
[ Rating I Symbol —[ Value T Unit I FARFIRK] —i z' gﬂ?ﬂTTER
*INFRARED-EMITTER DIODE MAXIMUM RATINGS ‘JFL 5. COLLECTOR
Reverse Voltage VRB 6.0 Volts L_ A 6. BASE
Forward Current — Continuous IE 60 mA
Forward Current — Peak I 3.0 Amp c
Pulse Width = 1.0 us, 2.0% Duty Cycle :’0-_—~~
Total Power Dissipation @ T = 26°C Pp mW P
Negligible Power in Transistor 100 T 11 i_
Derate above 25°C 1.3 mw/°C K
Total Power Dissipation @ T¢ = 25°C PD 100 mwW —»I l;—‘ l—-o 1
Derate above 25°C 1.3 mW/°C G
*PHOTOTRANSISTOR MAXIMUM RATINGS
Collector-Emitter Voltage VCEO 30 Volts NOTES:
Emitter-Base Voltage VEBO 7.0 Volts 1. DIMENSIONS A AND B ARE DATUMS.
Colletor Sase Voliage Vogo [ 70 [ vos 5 POSITIONAL TOLERANGES FOR LEADS
Output Current — Continuous Ic 100 mA @1®973@0@E@@
Total Power Dissipation @ T 5 = 25°C Pp mW 4. DIMENSION L TO CENTER OF LEADS
Negligible Power in Diode 300 WHEN FORMED PARALLEL.
Derate above 25°C 4.0 mw/°C 6. DIMENSIONING AND TOLERANCING PER
Total Power Dissipation @ T = 26°C D 500 W ANSIY14.5, 1975,
Derate above 25°C 6.7 mw/°c
TOTAL DEVICE RATINGS i D‘Mm"”m“s INCHES
“Total Power Dissipation @ T = 25°C PD 300 mw | A 8137 889
Derate above 25°C 3.3 mw/°C
{nput to Output isolation Voltage, Surge Viso
60 Hz Peak ac, 5 seconds 7500 Volts
JEDEC Registered 4N35 = 3500 V Vpk
Data @ 8 ms 4N36 = 2500 V
4N37 = 1500 V
*Junction Temperature Range Ty -55 to +100 °c
*Storage Temperature Range Tstg -55 to +150 °c
*Soldering Temperature (10 's) — 260 oc CASE 730A-01

*Indicates JEDEC Registered Data
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4N35, 4N36, 4N37

ELECTRICAL CHARACTERISTICS

| Characteristic

l Symbol I

Min

Typ

Unit

LED CHARACTERISTICS (T 5 = 25°C unless otherwise noted)

*Reverse Leakage Current
(VR=60V)

IR

0.005

MHA

*Forward Voltage
(Ig =10 mA)
(IF =10 mA, Tp = -55°C)
(Ig =10 mA, Tp = 100°C)

VE

08
09
0.7

Volits

Capacitance
(VR =0V, f=1.0MHz)

c

pF

*PHOTOTRANSISTOR CHARACTERISTICS (T a = 25°C and Ig = 0 unless otherwise noted)

Collector-Emitter Dark Current
(Vce = 10 V, Base Open)
(VcE = 30V, Base Open, T = 100°C)

Iceo

50
500

nA
MA

Collector-Base Dark Current
(Vcg = 10V, Emitter Open)

IcBo

20

nA

Collector-Base Breakdown Voltage
(ic =100 uA, Ig = 0)

V(BR)CBO

70

Volts

Collector-Emitter Breakdown Voltage
(ic=1.0mA, Ig =0)

V(BRICEO

30

Volts

Emitter-Base Breakdown Voltage
(lg =100 uA, Ig =0)

V(BR)EBO

70

Volts

*COUPLED CHARACTERISTICS (T o = 25°C unless otherwise noted)

‘Current Transfer Ratio
(VCg =10V, Ig = 10 mA)
(Ve =10V, Ig =10 mA, Tp = -65°C)
(VE=10V, Ig =10 mA, T = 100°C)

Ic/IF

Input to Output Isolation Current (2) (3)
(Vi = 3550 Vi) 4N35
(Vio = 2500 V i) 4N36
(Vio = 1500 Vi) 4N37

ho

100
100
100

MA

Isolation Resistance (2)
(V =500 V)

Rio

Ohms

Collector-Emitter Saturation Voltage
(Ic=05mA, Ig = 10 mA)

VCE(sat)

0.14

03

Volts

Isolation Capacitance (2)
(V=0,f=1.0MHz)

13

25

pF

*SWITCHING CHARACTERISTICS (Figure 1)

Turn-On Time
(Vec =10V, Ic=20mA, R =100 @)

4.0

10

MS

Turn-Off Time
(Veec=10V,Ic=20mA, R_=1009)

toff

4.0

10

s

*Indicates JEDEC Registered Data.
NOTES: 1. Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.

2. For this test LED pins 1 and 2 are common and phototransistor pins 4, 5, and 6 are common.

3. Pulse Width < 8.0 ms.
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4N35, 4N36, 4N37

VeE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

\CEQ, COLLECTOR-EMITTER LEAKAGE
CURRENT (NORMALIZED)

TYPICAL ELECTRICAL CHARACTERISTICS

FIGURE 1 — SWITCHING TIMES TEST CIRCUIT

47 —I L Input Pulse

Input
Output

RL

1 [ ]
Test Circuit = ‘on-—‘: — —| :Q—Ioff
'

Vary Input Pulse Voltage Wave Forms
Amplitude for Various
Collector Currents

FIGURE 3 — COLLECTOR SATURATION REGION
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Ic. COLLECTOR CURRENT (mA)

FIGURE 5 — COLLECTOR LEAKAGE CURRENT

versus TEMPERATURE
10,000
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N 7
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FIGURE 2 — FORWARD CHARACTERISTICS
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4N35, 4N36, 4N37

TYPICAL APPLICATIONS

FIGURE 7 — ISOLATED MTTL TO MOS

(P-CHANNEL) LEVEL TRANSLATOR

FIGURE 8 — COMPUTER/PERIPHERAL INTERCONNECT

1 o=
FROMMTTL

LOGIC |
(5.0 mAPULSE) | I
L

20—

6

+50V

MPS6516  TO MOS CIRCUIT

s

-15V

DATA LOGGER
3000 4
TwisTeD PAIR |

COMPUTER |

FIGURE 9 — POWER AMPLIFIER

FIGURE 10 — INTERFACE BETWEEN LOGIC AND LOAD

INPUT
SIGNAL

33k

5V
o

Vout

MPS-UO1
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4N38

@ MOTOROLA AN38A

OPTICAL COUPLER WITH NPN
TRANSISTOR OUTPUT OPTO
COUPLER/ISOLATOR

.. .gallium-arsenide LED optically coupled to a silicon photo-
transistor. Designed for applications requiring electrical isolation, TRANSISTOR OUTPUT
high breakdown voltage and low leakage such as teletypewriter
interfacing, telephone line pulsing and driving high-voltage relays.

® High Isolation Voltage —
V|iso = 7500 V (Min)

® High Collector Emitter Breakdown Voltage —
V(BR)CEQ = 80 V (Min)

® Economical Dual-in-Line Package

® 4N38A UL Recognized, File Number E54915

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

l Rating J Symbol ] Value I Unit |
INFRARED-EMITTING DIODE MAXIMUM RATINGS
Reverse Voltage VR 3.0 Volts
Forward Current — Continuous e 80 mA G é b
Forward Current — Peak 13 3.0 Amp STYLE 1:

Pulse Width = 300 us, 2.0% Duty Cycle B PIN 1. ANODE
Total Device Dissipation @ Tp =25°C Pp 150 mwW i g :;.ISTHODE
Negligible Power in Transistor |'| pl; |=J 4: EMITTER

Derate above 25°C 20 mW/°C ‘I L 5. COLLECTOR

PHOTOTRANSISTOR MAXIMUM RATINGS A F 6. BASE
Collector-Emitter Voltage VCEO 80 Volts

Emitter-Collector Voitage Veco 7.0 Volts (o]

Collector-Base Voltage Vceo 80 Volts :j—__

Total Device Dissipation @ T4 = 25°C Pp 150 mw 3

Negligible Power in Diode —j—%

Derate above 25°C 2.0 mw/°C i T x

TOTAL DEVICE RATINGS _}l l‘—D '

Total Device Dissipation @ Ta = 25°C Pp 250 mw "’I G l"

Equal Power Dissipation in Each Element

Derate above 25°C 3.3 mwW/°C
Junction Temperature Range Ty -551t0 +100 °c NOTES:

Storage Temperature Range Tsg _85to +150 oc 1. DIMENSIONS A AND B ARE DATUMS.
” T o9 550 'y 2. -T ISSEATING PLANE.
Soldering Temperature (10 c 3. POSITIONAL TOLERANCES FOR LEADS:
* Indicates JEDEC Registered Data. (bl a.1310008@]T |
4. DIMENSION L TO CENTER OF LEADS
FIGURE 1 — MAXIMUM POWER DISSIPATION WHEN FORMED PARALLEL.

5. DIMENSIONING AND TOLERANCING PER

Fi . ing limi
igure 1 is based upon using limit ANSI Y14.5, 1973,

160 values in the equation:

R B o o Ts1-Ta =Roya (Pp1 *+ Kg Pp2)
z — L where: [ MILLIMETERS|  INCHES
H —— i
2 120 Ty1 Junction Temperature (100°C) DiM|_MIN ‘M"F MIN | MAX
% . \ Ta Ambient Temperature LY gg ggfu gg%—
2 \-\‘\s_"’c \ RgJa Junction to Ambient Thermal c 2 08 101 200
R Resistance (500°C/W) D | 0. .51 | 0.016 | 0.020
e \ P Power Dissipation in One Chi - J8 10040 | 0.070 |
w 60 01 P P G| 25485C 0.100 8SC
g n\>\7:€ \ Pp2 Power Dissipation in Other Chip 0.20 | 0.30 | 0.008 | 0.012
g i ici .| . 1
E \ \ \ Ko Th;rmal Coupling Coefficient _K_ 2‘57446 B%Csl 0, 182}00088?}0
HE: \ \ 120%) M1 [ 165 | 00 | 1%

o Example: N | 038 | 2.54 | 0,015 ] 0.100

0 20 [ 60 80 100 120 1a0 160 With Ppy = 90 mW in the LED [ 1.27 | 2.03 |0.050 | 0.080

Pp2. AVERAGE POWER DISSIPATION (mW) @Ta = 50°C, the transistor
Pp (Pppimust be less than 50 mW. CASE 730A-01
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4N38, 4N38A

LED CHARACTERISTICS (Tp = 25°C unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
*Reverse Leakage Current IR ~ 0.005 100 HA
(VR =3.0V)
*Forward Voltage VE - 1.2 1.5 Volts
(1g=10mA)
Capacitance (o] - 150 - pF

(VR=0V, f= 1.0 MHz)

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

Characteristic Symbol Min Typ Max Unit

*Collector-Emitter Dark Current IceO - 3.5 50 nA
(VcE = 60V, Base Open)

*Collector-Base Dark Current IcBO - - - nA
(Vcg = 60 V, Emitter Open)

*Collector-Base Breakdown Voltage V(BR)CBO 80 120 - Volts
(Ic = 100 uA, Ig = 0)

*Colliector-Emitter Breakdown Voltage V(BR)CEQ 80 20 — Volts
(ic=1.0mA, Ig=0)

*Emitter-Collector Breakdown Voltage V(BR)ECO 7.0 8.0 - Volts
(Ig = 100 A, Ig = 0)

DC Current Gain heg - 250 - -

(VGE = 5.0 V, I = 500 uA)

COUPLED CHARACTERISTICS (T4 = 25°C unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Isolation Surge Voltage (2, 3) Viso Volts
(60 Hz Peak ac, 5 Seconds) (3) 4N38, A 7500 - -
*(60 Hz Peak ac) *4N38 1500 - -
*4N38A 2500 - -
*(60 Hz RMS for 1 second) *4N38A 1775 - —
Isolation Resistance (2) - - 1011 - Ohms
(V=1500V)
*Collector-Emitter Saturation VCE (sat) - - 1.0 Volts
(Ic=4.0mA, Ig = 20 mA)
Isolation Capacitance (2) - — 1.3 - pF

(V=0 f=10MHz)

SWITCHING CHARACTERISTICS

Delay Time {ilc =10mA, Vce = 10V) g4 - 0.07 - us
Rise Time Figures 6 and 8 t - 0.8 — us
Storage Time | (Ic = 10mA, Ve = 10V) s - 4.0 - us
Fall Time Figures 7 and 8 t — 7.0 — us

*Indicates JEDEC Registered Data. (1) Pulse Test; Pulse Width = 300 us, Duty Cycle < 2.0%.
{2) For this test LED pins 1 and 2 are common and Photo Transistor pins 4, 5 and 6 are common.
(3) Isolation Surge Voltage, V|gQ. is an internal device dielectric breakdown rating.

TYPICAL TRANSFER CHARACTERISTICS

FIGURE 2 — COLLECTOR-CURRENT versus FIGURE 3 — COLLECTOR-CURRENT versus
DIODE FORWARD CURRENT COLLECTOR-EMITTER VOLTAGE
S TTT T - % l
" VeE=10 T T T |
- : IF =50 mA
I T A " 2 Fe50mh
E 10 : =< £ =
= - t - = = -
& 5.0 b é
« Ty=-550C
£ LA E =
© 20 X ©
o« g \T o«
210 UL 1000C 2 20 mA
5 ' 2 10
S 05 HTHEAATS E | |
o 7 I
3 ¥ e -~
S 0258~ 250 Y [ A 10mh
0.1 / L 1 5.0 mA
T
0.05 =t 0
05 10 20 50 10 20 50 100 200 50 0 10 20 30 40 50 60 70 80 90
I£, FORWARD DIODE CURRENT (mA) VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)
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4N38, 4AN38A

t, TIME (us)

Vi, INSTANTANEQUS FORWARD

TYPICAL ELECTRICAL CHARACTERISTICS

FIGURE 4 — FORWARD CHARACTERISTICS
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t, TIME (us)

FIGURE 5 — COLLECTOR SATURATION VOLTAGE
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4N38, 4N38A

TYPICAL APPLICATIONS
The applications below utilize the 80 volt breakdown capability of the 4N38 and 4N38A elimin-
ating the need for divider networks, zener diodes and the associated assembly costs.

FIGURE 10 — TYPICAL TELETYPE INTERFACE
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@ MOTOROLA

L14H1
thru
L14H4

PLASTIC NPN SILICON PHOTO TRANSISTORS

. . . designed for applications in industrial inspection, processing and
control, counters, sorters, switching and logic circuits or any design re-
quiring extremely high radiation sensitivity, and stable characteristics.

Economical Plastic Package

Sensitive Throughout Visible and Near Infrared Spectral Range
for Wide Application

Range of Radiation Sensitivities and Voltages for Design Flexibility
TO-92 Clear Plastic Package for Standard Mounting
® Annular Passivated Structure for Stability and Reliability

® Ideal Companion to the MLED92, 93, 94, and 95 IR Emitter

TO0-92
PHOTO TRANSISTORS

NPN SILICON

0.057
oo67°'A

0.054 -
0064 — F ! K
OR N
{0057
” UU .067
Die Placement Wiil Be

Within the Boundaries
of the Dotted Circle

MAXIMUM RATINGS

Rating Symbol L14H1,3 L14H2,4 Unit
Collector-Emitter Voltage VCEO 60 30 Volts
Collector-Base Voltage VcBO 60 30 Voits
Emitter-Base Voltage VEBO 5.0 5.0 Volts
Light Current TR 100 mA
Total Device Dissipation @ T p = 25°C Pp 200 mw

Derate above 25°C 267 mW/°C
Operating and Storage Junction T_],Tstg(” -65 to +100 °c
Temperature Range

*Indicates JEDEC Registered Data.

(1) Heat Sink should be applied to leads during soldering to prevent case temperature
from exceeding 100°C.

FIGURE 1 — NORMALIZED LIGHT CURRENT versus
RADIATION FLUX DENSITY
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NOTES:

1. CONTQUR OF PACKAGE BEYOND ZONE "P"

2. 1S UNCONTROLLED.
DIM “F* APPLIES BETWEEN “H"” AND
“L”.DIM “D” & “S” APPLIES BETWEEN
“L" &12.70 mm (0.5”) FROM SEATING
PLANE. LEAD DIM IS UNCONTROLLED
IN “H” & BEYOND 12.70 mm (0.5")
FROM SEATING PLANE.

MILLIMETERS] _INCHES
DIM[ MIN_ [ MAX | MIN | MAX
A | 432 533 0.170] 0.210
B | 444 | 521 0.175 | 0.205

19 ] 0.125 | 0.165
D 56 | 0.016 [ 0.022
4 48| 0.016 | 0.019
6 .40 | 0.045 | 0.055
H | - 54| - | 0100
41 | 2.67 | 0.085 | 0.105

1270 |~ |0500] -

35 | - 0280 -

.03 | 2.92 [ 0.080 | 0.115

92 - [ons| -

R 343 — [o0136] _
S | 0.36 | 0.41]0014] 0.016

Al JEDEC dimensions and notes apply.
CASE 29-02
TO-92




L14H1 THRU L14H4

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

Characteristic Symbol Min Typ Max Unit
Collector Dark Current (Note 2) Ip - - 100 nA
(Veg=10V)
Collector-Emitter Breakdown Voltage (Note 2) V(BR)CEO Volts
(lc =10 mA) L14H2, 4 30 - -
L14H1,3 60 - -
Collector-Base Breakdown Voltage (Note 2) V(BR)CBO Volts
(Ig =100 rA) L14H2,4 30 - -
(Ig =0) L14H1, 3 60 - -
Emitter-Base Breakdown Voltage (Note 2) V(BR)EBO 5.0 — - Volts
(Ig =100 kA, Ic =0)
Saturation Voltage VCE(sat) - - 0.4 Volts
(Ic=10mA, Ig=1.0mA)
OPTICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
