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About General Instrument
Optoelectronics

Experience

For the last thirteen years—first as Monsanto and now as General Instrument—
we have been a leading manufacturer of optoelectronic products. As a result
of this experience and our leadership in developing IlI-V materials technology,
we have contributed many firsts to the field of optoelectronics—in LED lamps,
displays and optoisolators.

Quality Control

Because we are one of the few vertically integrated optoelectronic manufacturers,
we exercise total control over each stage of production—through growing our
own crystals to epitaxial deposition and wafer manufactunng This ensures
quality and reliability in our products.

Reliable Products

At both our manufacturing plants, in Palo Alto and Kuala Lumpur, extensive
reliability testing and advanced manufacturing techniques ensure the highest
standards of production (see page iii for detailed reliability information). We are
committed to the concept of providing state-of-the-art dependable products at
competitive prices.

Broad Product Range

We offer over 300 high performance optoelectronic devices in five major
categories; optoisolators, emitters/detectors, displays, lamps and chips.
This catalog contains detailed specifications on our complete line of
optoelectronic products.

Product Availability

A worldwide network of stocking distributors assures immediate availability of
most standard products. General Instrument authorized distributors are located
in the United States, Canada, Mexico, South America, Europe, Africa, Japan and
Australia. In addition, six General Instrument Direct Sales Offices in the United
States and eight International Sales Offices serving major world markets,
provide a complete range of all General Instrument Optoelectronic products.
See how to order in the following section.

Efficient Service

If you have a question or a problem just pick up the phone and call the nearest
General Instrument Technical Representative. These highly qualified sales engi-
neers can offer assistance in design and product selection. The list on pages
421 and 424 will enable you to locate one in your area.

In addition, our staff of factory product engineers can provide information,
discuss specific problems and offer applications assistance. The answer to your
question is only a phone call away.

You can depend on General Instrument.




About this Catalog

This catalog describes in detail our complete line of optoelectronic products.
For your convenience, the catalog is divided into five major product groups—
optoisolators, IR emitters and detectors, displays, lamps and chips.

A selection guide will be found at the beginning of each product section.

This provides brief basic information on the product line to assist you in selecting
the device best suited to your requirements.

Full specification sheets are located within each section.

For fast reference, an alpha-numeric listing appears on page vi which lists all
products individually with the appropriate data sheet page number.

A cross-index at the end of the product section lists competitive products by
part number, the manufacturer, and the equivalent General Instrument optoelec-
tronic product. This compatibility guide is invaluable for design engineers.
Application notes starting on page 373, provide useful technical information
to assist you in selecting and testing optoelectronic devices.

How To Order

All General Instrument Optoelectronic products may be ordered through any of
the International Sales Offices and Direct Sales Offices listed on the back cover.
For immediate delivery of General Instrument optoelectronic products, contact
any of the stocking distributors located in your area. See pages 422 and 424.
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At General Instrument, product dependability is assured through
an active reliability program which includes:
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Reliability monitoring consists
of the following tests:

New Product

Reliability Test Facilities
Both in Palo Alto and Kuala

Qualification

All new products evolve through
an orderly design-to-manufacture flow.
At each stage reliability engineering
is present to ensure that the defined
reliability requirements’are met.

The reliability plan is imple-
mented in the development stage
where actual testing begins. Stress
tests are performed to show poten-
tial problem areas and the reliability
of the new product is compared
directly with that of a previously
qualified product of a similar type.

During limited production, where
components must meet defined
reliability goals, samples from a
minimum of three lots are taken for
extensive testing. These samples
must meet or exceed defined goals
in order for the product to be con-
sidered qualified and transferred
to the reliability monitoring program.

Quality Control

Quality control is considered a
vital function at General Instrument.
To minimize variations in the product
and to maintain quality and hence
reliability, the following in-process
control activities are routinely
performed:
® Incoming Inspection of all piece

parts and raw materials.
® Die-attach process control gate.
e Wire-bond control gate.
¢ Encapsulation control gate.
* Equipment monitors.
e Final Q.A. gate of all lots.
e Finished goods stores monitor.
e Frequent process line audits for
conformance to specification.

Monitor Program

To ensure that qualified products
continue to meet reliability targets,
a monitor program tests generic
device families on a periodic basis
and provides information for the
reliability data bank.

viii

® D.C. Operating Life
Ta =25°C
time = 1000 hours
IF = max. rated
® High Temperature Storage
Ta = 150°C
time = 1000 hr.
® | ow Temperature Storage
Ta = —55°C
time = 1000 hr.
® 85/85 No Bias
Ta = 85°C
RH = 85%
time = 1000 hrs.
o HTRB
Ta =100°C
voltage = 80% max. rated
time = 1000 hrs.
® Thermal Shock per
MIL-STD-883, Method 1011
Ta = 0°C to 100°C
No. of cycles = 30
® Temperature Cycle per
MIL-STD-883, Method 1010
Ta = —55°C t0 125°C
No. of cycles = 100
® Thermal Intermittent Test
Ta = 25°C to 100°C
No. of cycles = 10
® Moisture Resistance
per MIL-STD-833
Method 1004
(omit initial conditioning
and Step 7)
® Pressure Pot
pressure = 15PS|
time = 96 hours

Lumpur (Malaysia), test facilities are
equipped with:
e Automated Testing
¢ Life test equipment—
Hi and Lo Temp.
¢ Temperature/humidity chambers
® Hi Temp. ovens
® T/S and T/C equipment
In addition, the failure analysis
lab facilities in Palo Alto and Kuala
Lumpur also have the following
capabilities:
o Electrical testing and verification
@ Pin to pin measurements
® Package dissection and cross-
sectioning
e Chemical and plasma etching
® Optical photomicroscopy
e Micromanipulators
® Access to scanning electron
microscope with X-ray
spectrometry
® Access to Auger analysis

Failure Analysis and
Qualitative Reliability

When a reliability failure does
occur, a detailed analysis is per-
formed to provide data for corrective
action as well as guidelines for the
design of future new products.

This on-going activity and the
resulting feedback and action is illus-
trated in the accompanying diagram.

MANUFACTURING

Reliability Monitors

Quality Control Through
Process/Equipment Audits

FAILURE

ANALYSIS
Physics and
Mechanisms of
Failure
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OPTOISOLATORS

DETECTOR
MIN. MIN.
MAX. OUTPUT CURRENT
DEVIC EMITTER VOLTAGE  TYPICAL MAX. TRANSFER
PACKAGE NO. OUTPUT CONFIGURATION VOLTAGE (BVcEo) heE VE(SAT) RATIO
TRANSISTORS
CNY65 TRANSISTOR 1.6V @ 50mA 32v - 3veimA | 50-300%
CNY17A 40-80%
CNY17B 63-125%
eNviTe TRANSISTOR 1.65V @ 60mA 70V - 3V @25mA | 155 sone
CNY17D 160-320%
CNY75A 63-123%
CNY75B TRANSISTOR 1.6V @ 50mA 70V - 3V @25mA| 100-200%
CNY75C 160-320%
MCT2200 . 20%
MCT2201 TRANSISTOR 1.5V @ 20mA 30v - 3V @2.5mA 100%
MCT2202 60-125%
MCT2 250 AV @ 2mA 20%
MCT2E TRANSISTOR 1.5V @ 20mA 30v 250 4V @ 2mA 20%
MCT26 150 5V @ 1.6mA 6%
: MCT210 TRANSISTOR 1.5V @ 40mA 30v 400 A4V @ 16mA 150%
MCT270 500 50%
MCT271 420 45-90%
MCT272 TRANSISTOR 1.5V @ 20mA 30v 500 4ve2mA | 75150%
MCT273 280 125-250%
MCT274 360 225-400%
MCT275 TRANSISTOR 1.5V @ 20mA 80V 170 4aveama | 70-210%
MCT276 90 1 1560%
MGTays TRANSISTOR 1.5V @ 20mA 30V a2 aveazma | o0
an2s . 20%
4N26 : 20%
AN TRANSISTOR 1.5V @ 50mA 30v 250 5V @ 2mA. Tom
4aN28 10%
4N35
4N36 TRANSISTOR 1.5V @ 10mA 30V 100 . 3V @5mA 100%
4N37
MCT6 s 20%
% MeTes TRANSISTOR PAIR 1.5V @ 20mA 30V - AV @ 2mA e
MCT4 .
% METAR TRANSISTOR 1.5V @ 40mA 30V - BV @ 2mA . 15%
DARLINGTONS
MCA230 30V 25,000 |10vesomA| 100%
MCA231 DARLINGTON TRANSISTOR | 1.5V @ 20mA 30V 50,000 |1.2v@somA | 200%
MCA255 55V 25,000 |1.0v@50mA | 100%
4N29 1.0V @ 2mA 100%
4N30 1.0V @ 2mA 100%
4N31 'DARLINGTON TRANSISTOR | 1.5V @ 50mA 30v 5000 1.2V @ 2mA 50%
4N32 ) 1.0V @ 2mA 500%
4N33 1.0V @ 2mA 500%
MCA11G1 HIGH VOLTAGE 100V
MCA11G2 | DARLINGTON TRANSISTOR| -5V @60mA 80V - 1.0V @50mA | 1000%
‘ 0.4V @ Ig = 1.6mA,
6N138 10 = 4.8mA
(MCC670) v Vee =45V 300%
6NI130 SPLIT-DARLINGTON 1.7V @ 1.6mA 187 - 04V @1 =5ma, 200%
(Mcce71) lo=15ma .
Vg = 45V

NOTE 1: Underwriter’s Laboratory recognized product File E50151.




MIN. TYPICAL
STEADY STATE OPERATING
ISOLATION SPEED OR PAGE
VOLTAGE BANDWIDTH NO. APPLICATIONS
VDE Approved, high isolation voltage for medical instrumentation,
11600VDC/VDE @‘ Susec 33 industrial controls, solid state relays, power supply monitor, AC
line to digital logic isolation. .
\ Power supply regulators, digital logic inputs, microprocessor
7500vDC @ Susec 29 inputs, appliance sensor systems, power supply regulators,
industrial controls.
1 Telephone circuits, industrial control systems, power supply
5300VDC/VDE @ Snsec 37 regulators, appliance sensor systems, microprocessor controls.
83 . - .

1 Power supply regulators, digital logic inputs, microprocessor
7500vDC @ 10usec gz inputs, appliance sensor systems, industrial controls.
2500VAC @- }ggﬁ:; ;:-, AC line/digital logic isolator, logic isolator, line receiver,

300KHz 95 cable receiver, relay monitor, power supply monitor.

1 Digital logic isolation, line receiver feedback control, moni-
2500VAC @ 150KHz 79 toring circuits in hig_h isolation environments.

10usec 97
Tusec 101 Switching networks, power supply regulators, digital logic
2500VAC@' 10usec 105 inputs, microcircuit inputs, appliance sensor systems, appli-
20usec 109 ance controls.
25usec 113

1 . Telecommunications, high voltage industrial control, relay
2500VAC @ Tusec 117 driver, telephone.
2500VAC @' 31'2“::2 :g;, Data processing, microprocessor input, high speed digital logic.

Low cost products for logic isolator, telecommunications,
300KHz 7 line/cable receiver, high frequency feedback & control system,
2500VAC @ , monitoring circuits.
150K Hz 15 Low current, low power products for industrial control and
consumer, monitoring circuits, line receiver.
3000VDC @- 150KHz 133 Data'y line isolqtion, tglephone signal coupling, line/cable
receiver, mobile equipment.
129 Logic isolation, line or cable receiver for high hermeticity.
1000vbe 300KHz 131 MCT4R-MIL-STD.-883B preconditioning.
45 High current, low capacitance and fast switching products

1 for read relay, pulse transformer, multiple contact control

2500VAC @ 10KHz 22 applications. Telecommunication, remote control logic isola-
tion & alarm monitoring circuits, AC line/logic coupling.
Low capacitance medium speed products for data isolation,

2500VAC @' 30KHz 11 logic conversion, line/cable receiver, monitoring circuits or
mechanical feedback controls.

1 High breakdown voltage with high current transfer ratio used in
2500vAC @ 100usec “1 telecommunications, pulse transformer and other logic isolation.

tpHL @ 10usec
3000vDC @' tpLH @ 35usec 25 CMOS logic interface, telephone ring detector, low input

t @ 1usec
P "
tP'I:“l-i @ 7usec

TTL interface, power supply isolation.




OPTOISOLATORS

DETECTOR
MAX. ] HOLDING
DEVICE EMITTER VGT ON-VOLTAGE CURRENT, IET
PACKAGE NO. OQUTPUT CONFIGURATION VOLTAGE (MAX.) (MAX.) (MAX.) (MAX.)
SCR's
MCS2 .
% MG82400 SCR 1.5V @ 20mA v 1.3V @ 100mA 5mA 14mA
MCS21
MGS2401 SCR 1.5V @ 20mA v 1.3V @ 300mA 5mA 11mA
MAX. DETECTOR
DEVICE EMITTER Alg 10H VoL Icc
PACKAGE NO. OUTPUT CONFIGURATION VOLTAGE (TYP.) (MAX:) (MAX.) (TYP.)
HIGH SPEED LOGIC GATE
MCL2601 OPEN-COLLECTOR
% eN137 LOGIC GATE 1.75V @ 10mA 3mA 250uA BV @ 13mA 15mA
DETECTOR
MAX. ON-STATE  OFF-STATE
DEVICE EMITTER RMS INPUT  RMS INPUT VoL 10H
PACKAGE NO. OUTPUT CONFIGURATION VOLTAGE CUR. (MIN.) CUR. (MAX.) (MAX.) (MAX.)
AC LINE MONITOR :
OPEN-COLLECTOR ) N ‘
% MIDA400 EN-COLLECT 1.5V = 30mA 4.0mA 1A5mA 0.4% 1004A
MAX. MAX. PEAK HOLDING
DEVICE EMITTER ON-STATE  BLOCKING  TYPICAL  CURRENT
PACKAGE NO. OUTPUT CONFIGURATION VOLTAGE VOLTAGE VOLTAGE STATICdv/dt  (TYP.)
TRIAC DRIVERS
MCP3009
MCP3010 TRIAC 1.5V @ 60mA | 3.0V @ 100mA 250V 10V/usec 200uA
% MCP3011
" MCP3020
MCP3021 TRIAC 1.5V @ 60mA | 3.0V @ 100mA 400V 15V/usec 200uA
MCP3022

NOTE 1: Underwriter's Laboratory recognized product file E50151.




MIN.
STEADY STATE

BLOCKING ISOLATION PAGE
VOLTAGE VOLTAGE NO. APPLICATIONS
200V Lower power [C's to AC line isolation, relay functions, latches
400V 2500VAC @' 63 for DC circuits, home appliances, consumer and industrial
control logic.
200V Complete power isolation for integrated circuits and AC line
400V 2500VAC @' 67 voltage. High speed switching of relay functions.
MIN.
MIN. TRANSIENT STEADY STATE OPERATING
IMMUNITY ISOLATION FREQUENCY PAGE
CM VOLTAGE (TYP.) NO. APPLICATIONS
-1000V /usec . 51 Isolated line receiver, data transmission isolation, microprocessor
-150V /usec 3000V @')1 me'ts 19 system interface, pulse transformer replacement.
MIN.
STEADY STATE SWITCHING
ISOLATION TIMES PAGE
VOLTAGE Ton. Torr (TYP.) NO. APPLICATIONS
\ Monitors AC “line-down’’ conditions; “closed loop’’ inter-
3550V @ 1.0mS 137 face between electromechanical elements and microprocessors.
Time delay isolation switch.
MIN.
TRIGGER STEADY STATE
CURRENT ISOLATION PAGE
(MAX. IgT) VOLTAGE . APPLICATIONS
30mA
1
}g:ﬁ 7500VAC @ 58 Interface between electronic controls and power triacs to
control resistive and inductive leads for 120VAC or 240VAC
30mA operations. Specific applications are used as triac driver,
15mA 7500VAC ®| 59 traffic light coptrol, motor control and solid state relays.
10mA







GENERAL
INSTRUMENT

PHOTOTRANSISTOR OPTOISOLATORS

4N25 4N27
4N26 4N28

PACKAGE DIMENSIONS

A

)

4

5
1

DESCRIPTION

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

FEATURES & APPLICATIONS

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

INCHES
SYMBOL MAX.

High frequency power supply feedback

NOTES control

z—a

Relay contact monitor

Power supply monitor

Small package size and low cost

High isolation voltage

Excellent frequency response

|le—-o

UL recognized — File E50151

High isolation voltage

V|so = 2500 V RMS — 1 minute

»{z|z|r|&|-|xz|o|n|im|o|o]|=|>

VDE approval applied for

NOT!

ES
1. INSTALLED POSITION OF LEAD CENTERS

2. FOUR PLACES
3.OVERALL INSTALLED POSITION
ANODE @ @ BAsE 4. THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE
catnooe () (® cotrecron 5. MINIMUM 0.100 INCH
[© (D emiTTer

ABSOLUTE MAXIMUM RATINGS

*Storage temperature
*Operating temperature at junction

-55:c to 15020
-55°C to 100°C

*Lead temperature (soldering, 10 SEC) . . . . o v i it ittt e e e e e e e e e e e e 260°C
*Total package power dissipation at 25°C ambient (LED plusdetector) . ... ..... ... i 250 mwW
*Derate linearly from 25°C . . ..ot te e 3.3 mw/°C
Input diode Output transistor
*Forward DC current continuous. . ... .... 80 mA *Collector emitter voltage (BVcgp) .+« « + -« - 30V
*Reversevoltage. . ................... 3.0V *Collector base voltage (BVegg). -+ -+ v v -+« 70V .
*Peak forward current *Emitter collector voltage (BVgcg) -+« v v v -+ 7V
(300 us, 2% dutycycle) .. ... ... ..., 3.0A *Power dissipation at 25°C ambient. . . . .. 150 mW
*Power dissipation at 25°C ambient. . . . .. 150 mW *Derate linearly from 25°C. ... ...... 2.0 mW/°C
*Derate linearly from 25°C .........20 mw/°C

*Indicates JEDEC Registered Data.




4N25 4N26 4N27 4N28

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

CHARACTERISTICS

Input diode
*Forward voltage
Capacitance
*Reverse leakage current
Output transistor

DC forward current gain

*Collector to emitter
breakdown voltage

*Collector to base
breakdown voltage

*Emitter to collector
breakdown voltage

*Collector to emitter leakage
current (4N25, 4N26, 4N27)

*Collector to emitter leakage
current (4N28)

*Collector to base
leakage current

" Coupled

*Collector output current (a)
(4N25, 4N26)
(4N27, AN28)

Isolation voltage (b)
(4N25, 4N26, 4N27, 4N28)
*(4N25)
*(4N26, 4N27)
*(4N28)
Isolation resistance (b)
*Collector-emitter saturation
Isolation capacitance (b)
Bandwidth (c)
(also see note 2)

*Indicates JEDEC Registered Data.
(a) Pulse Test: Pulse Width = 300 us, Duty Cycle

SYMBOL

Vce (SAT)

Ve
C

hre
BVceo
BVceo

BVeco

lceo

lcBo

Viso

Bw

MIN.

30

70

- N
oo

2500
2500
1500

500

< 2.0%

GUAR.
TYP. MAX.
1.20  1.50
150
.05 100
250
65
165
14
35 50

100
0.1 20
50 —
3.0 —
1011
02 05
1.3
300

TEST

UNITS CONDITIONS

V. lp=10mA

pF VR =0V,f=1MHz

pA Vg =3.0V, R_= 1.0 MQ
Vee =5V, Ic = 500 A

V  lc=1.0mA,lg=0

V. lc=1004A, Ig =0

V I =1004A,lg=0

nA Vcg = 10 V Base Open
nA
nA  Vcg = 10 V Emitter Open
mA VCE=10V,I|.-=10mA,IB=0
\% RMS, t = 1 minute
\% Peak
v Peak
\% Peak
2 V =500 VDC
v Ic = 2.0 mA, Ig = 50 mA
pF V=0, f=10MHz
kHz Ic =2.0mA, R_ = 100

(Figure 13)

(b) For this test LED pins 1 and 2 are common and Phototransistor pins 4, 5 and 6 are common.
(c) If adjusted to yield Ic = 2 mA and i, = 0.7 mA RMS; Bandwidth referenced to 10 kHz.

SWITCHING TIMES

Non-saturated
Collector
Delay time
Rise time
Fall time
Non-saturated
Collector
Delay time
Rise time
Fall time
Saturated
ton (from 5V to 0.8 V)
toss (from SAT to 2.0 V)
Saturated
ton (from 5V t0 0.8 V)
tos (from SAT to 2.0 V)
Non-saturated
Base — Collector photo diode
Rise time
Fall time

ton (SAT)
tos (SAT)

ton (SAT)
tog (SAT)

TYP.

0.5

2.6

2.0

15

175
175

UNITS

us
Hs
Hs

s
Hs
Hs

us
us

us
Ms

ns
ns

TEST CONDITIONS

R =100, lc=2mA, Vec =10V
(Fig. 7 and 13)

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

R_=2kQ, 1. =15mA, Vo =5V

Rg = Open (Circuit No. 1)

R =2k, 1p =20mA, Vo =5V
= 100k§2 (Circuit No. I)

R, = 1k§, Vg =10V




4N25 4N26 AN27 4N28

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

a0 T T 100.0 104
- e ~60mA o
< IF =40 mA < < |
i 30 J/ 5 10 ///
> 1100 tF % V]
o / ) & F Z
c === z ¢ r %
=z 25 =4 1 nnu | « " ‘Y A/
z / 2 T ERLR = VY
I 3
€ 20 I = 20 mA € 49 £} ﬁ ///
e 1 3 g 2V
[:4 1= 1T Kl <]
c 15 3 T 5 T SWET Vo Tov A A
2 / S T +100°C i 4| Vee:70 //
2 2 \ Vee = 50V
g 10 —5 5 10 o | Vee- 25'v’/
3 =" " 2 3‘0"1_—"— N
o L—1 - =
5 o ] F Vee = 10V
01 L 109 L L 1 |
5 10 15 20 25 30 35 40 P S 10 50 100 500 ~20-10 0 10 20 30 40 50 60 70 80 90 100
COLLECTOR VOLTAGE {V) — VOLTCS“n FORWARD CURRENT (I¢) — mA Ta - TEMPERATURE - °C s
. . 12 .
Fig. 1. Collector Current vs. Fig. 2. Collector Current vs. "' Fig. 3. Dark Current vs. Temperature
Collector Voltage Forward Current
® T T 20
' HIGH CURRENT TRANSFER RATIO
=3 1.8
<
) = 1.6 -
E ™~ z o] veg rtovoLrs 2 | Ve =10 VOLTS
g S . - 2l =
w2 2> H 31
£ /] 4 e ) 3
e LOW CURRENT TRANSFER RATIO 3'e A 210 Ry = 100092
i 7 « a\ =N ma —
T 50— o 048 g
S gl Ir = 10mA- I H
3 5 906 s
a Vee = 10V 3 e MR = 4700
w 30— '~ t—t o H
N o " S o4 D t
a |2 s TCTR=T 0.2 \ 2 e aEE
) P .
g | | [ ]
Z 60 40 20 0 20 40 60 80 100 1K 10K 100K 1 0.1 020304060810 2 3 4 567810
AMBIENT TEMPERATURE (°C) FREQUENCY (Hz) COLLECTOR CURRENT I¢ (mA)
) cia c1115 c1116
Fig. 4. Current Transfer Ratio vs. Fig. 5. Collector Current vs. Frequency Fig. 6. Switching Time vs.
Temperature (see Fig. 12 for circuit) Collector Current

(see Fig. 13 for Circuit)

.
o
V out
) 4
O—

=

C1110 c1117

Circuit 1 Fig. 7. Pulse Test Definition
(Note 3,
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4N25 4N26 4N27 4N28

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

o

z T T T FORWARD VOLTAGE vs.
S 4 { |_FORWARD CURRENT (v, vs.Ir)
- 1\ 2 1.4f—vs. TEMPERATURE
o< - )/
g )\ 5 L
> > 14 : &
= 1A / @ T 5 i 150 {
< TA : -55° 1
4 U / 52 et ad e i -
w o o a2
z5 \ / / > L TiTa - s25c LU i 3 21
=45 o L T 1 g S
38 CTR- 20% ( 2 11 | Z 10 ¢ = 60 Cpat]
] = LHTA - +100c I a8 ¥ +
i 3 A1 = =3mA 3
32 "CTR = 40% 2 1.0 = 2 s 8
1) 1e = 10x(, ! J: te 5 g =
>> Ta=25°C S o9 r] { | * 3
1 Vel 1
1. 25°C
R 8 LI U 1
) A 5 1 12 T 1020 50 100 100 1000 10,000 100,000
lc = COLLECTOR CURRENT (mA) Iz — FORWARD CURRENT — mA TIME - HOURS
ci18 cine ci120
Fig. 8. Saturation Voltage vs. Fig. 9. Forward Voltage vs. Fig. 10. Lifetime vs.
Collector Current Forward Current Forward Current
0 | IsoI /'a ey *
~50 mALH I
<] F fH ”q
E A 20
< 80
« 4 Y |
& / 1g =10 mA [ %044
i 16
%’ 60 [
& ] < i
[ E 12 - 20 uA
= B — I
& 20 Ft 15 uA
g ol |
3 ) [ 104A _l_
@ 90 |
z Ve = 10V s ]
= -
< / TA= 25°C e
¥, Il o [is-0
10K 100K ™ 0 4 8 12 16 20 24
RoE ~BASE RESISTANCE —0 Ve, volts ciiz

Fig. 11. Sensitivity vs. Base Resistance

Fig. 12. Detector hyp Curves

OPERATING SCHEMATICS

CONSTANT -—
ooy ATION wE ara CURRENT “ Vee =10 VOLTS PULSE o
- INPUT
> )I'\/V\’\_“ INPUT
T2 1 o o
o | ![ _2. X | DETECTOR LED I ? I DETECTOR
L_|—— — —
) —— OuTPUT -—
-—

te

Ic (DC) =2 mA R, = 1000

ic = 0.7 mA RMS

Fig. 13. Modulation Circuit Used to Obtain
Output vs. Frequency Plot .

c1123

Fig. 14. Circuit Used to Obtain Switching
Time vs. Collector Current Plot

Ve = 10VOLTS

PULSE
OUTPUT

c1124

NOTES

1.
Vg at 10 volts.

2. The frequency at which ip is 3dB down from

the 10 kHz value.

Rise time (t,) is the time required for the collector current to increase from 10% of its final value to 90%.

The current transfer ratio (Ic/lg) is the ratio of the detector collector current to the LED input current with

Fall time (t¢) is the time required for the collector current to decrease from 90% of its initial value to 10%.




PHOTODARLINGTON OPTOISOLATORS

GENERAL
INSTRUMENT

4N31
4N29 4N32
4N30 4N33

PACKAGE DIMENSIONS DESCRIPTION
The 4N29, 4N30, 4N31, 4N32 and 4N33
c have a gallium arsenide infrared emitter
™ optically coupled to a silicon planar photo-
6 5 4 j_ darlington. Each unit is sealed in a 6-lead
i ry D plastic DIP package.
B c FEATURES & APPLICATIONS
® Fast operate time — 10 us
m High isolation resistance — 10"
-~ ® High dielectric strength, input to output
= 2500 V RMS — 1 minute
F # Low coupling capacitance — 1.0 pF
® Convenient package — plastic dual-in-line
® Long lifetime, solid state reliability
® Low weight — 0.4 grams
symgoL |'\FS| (T | noTes = UL recognized — File E50151
A 365 | 9.27 ® VDE approval applied for
B .270 6.86
SEATING
PEANE e
E 1.300 Ref.[7.62 Ref. 1
F .014 0.36
G .325 8.26
H -.070 1.78
J .110 2.79
K .022 0.56
L .085 2.16 2
M 3
[ ] N 175 4.45 4
P 5

4, THESE MEASUREMENTS ARE MADE FROM
(© emiTTER THE SEATING PLANE
5. MINIMUM 0.100 INCH

anooe (7} (® sase
NOTES
caTHooe (2) (5) COLLECTOR  1.INSTALLED POSITION OF LEAD CENTERS
2. FOUR PLACES

3. OVERALL INSTALLED POSITION

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

*Storage TEMPEIAtUIE . . . . o v vttt e e e e e e e e e e e e e e e e -55°C to 150°C
*Operating Temperature at Junction . . .. .. .. . e -55°C to 100°C
*Lead Soldering time @ 260°C . . . . . . ...t e 10 seconds
*Total power dissipation @ 25°C ambient . . . . . .ot u ittt e e e e e e e e 250 mW
*Derate linearly from 25°C . . . . . . i i e e e e e e e e e 3.3 mw/°C
LED (GaAs Diode) DETECTOR (Silicon Photq Darlington Transistor) ‘
*Power dissipation @ 25°C ambient . .. ... ... 150 mW *Power dissipation @ 25°C ambient . ... ... .. 150 mW i
*Derate linearly from 55°C . ............ 2mw/°C *Derate linearly from 25°C . ........... 2.0 mW/°C
*Continuous forward current . .. ... ..., . ... 80 mA *Collector-emitter breakdown voltage (BVcgp) - - .. 30 V
Reversecurrent . ............ . ... ..... 10 mA *Collector-base breakdown voltage (BVcgg) . - - - .. 50V
*Peak forward current (300 usec, 2% duty cycle) . .3.0 A Emitter-base breakdown voltage (BVggg). . . . . .. 8.0V

*Emitter-collector breakdown voltage (BVgcgp) - ... - 5V

*Indicated JEDEC Registered data.
11



4N29 4N30 4N31 4N32 4N33

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

CHARACTERISTIC . SYMBOL MIN. TYP. MAX. UNIT. = TEST CONDITION .

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

-*Reverse leakage current . IR' 0.05 100 MHA ‘Vp = 3.0 \%
*Forward voltage Ve 1.2 1.5 Volts I =10 mA
Capacitance C 150 pF Vg =0V, f=1.0MHz

PHOTOTRANSISTOR CHARACTERISTICS
(Ta = 25°C and Ig = 0 unless otherwise noted)

*Collector-emitter dark current Iceo - 100 nA Vce = 10V, base open
*Collector-base breakdown voltage BVego 30 Volts  Ic = 100uA, Ig =0
*Collector-emitter breakdown voltage BVceo 30 Volits Ic = 100 uA, Ig =0
*Emitter-collector breakdown voltage BVgco 5.0 Volts  Ig = 100 uA, Ig =0

DC current gain hee 5000 Veg =5.0V, Ic =500 uA

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

*Collector output current (Note 1) .
4N32, AN33 Ic 50 : mA Vee =10V, g =10mA,Ig=0

4N29, 4N30 10 | mA Vg =10V, Ig=10mA,Ig=0
4N31 : 5.0 mA Vg =10V, lg=10mA,Ig=0
Isolation voltage (Note 2) )
4N29, 4N30, 4N31, 4N32, 4N33 Viso 2500 — — \% V RMS, t =1 minute
*(4N29, 4N32) 2500 — — \ vDC '
*(4N30, 4N31, 4N33) 1500 — — v vDC
Isolation capacitance (Note 2) Riso 1011 Ohms V =500VDC
*Collector-emitter saturation voltage (1)- VcE(SAT)
4N31 1.2 Volts I =2.0mA, I =8.0 mA
4N29, 4N30, 4N32, 4N33 1.0 Volts Ic=2.0mA, Ig =8.0 mA
Isolation capacitance.(Note 2) 0.8 pF V=0,{f=10MHz
Bandwidth (3) (Test Circuit #1) : 30 kHz

SWITCHING CHARACTERISTICS
(Test Circuit #2)

Turn-on time ton 0.6 5.0 s lc =50 mA, Ig =200 mA,
: Vec =10V
Turn-off time
4N29, 4N30, 4N31 torr 17 40 us Ic =50 mA, Ig = 200 mA,
4N32, 4N33 45 100 Vee =10V

*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) g adjusted to I¢c = 2.0 mA and ic = 0.7 mA RMS.

(4). tq and t, are inversely proportional to the amplitude of IE; tg and t¢ are not significantly affected by Ig.

. Ic =50 mA
CONST)‘\'IP\:;S.:’JRRENT NC (NOMINAL)
Vee
+10V

]
MODULATION I R |
oT _— INPUT o | i PULSE
! | OUTPUT
|
| PHOTO DARLINGTON ‘ | PHOTO DARLINGTON
| TRANSISTOR leen | TRANSISTOR
1e I | |
Ly 2l !
ouTPUT |
— -~ J -
<—| 1002 SR Ig =200 mA
-
PULSE
1.0ms
1¢(DC) = 2.0 mA — WIDTH
I (AC SINE WAVE) = 0.7 mA RMS at IKHz c1008 PULSE RATE - 100 pps c1099
Note 2 : ’ : ’

FREQUENCY RESPONSE TEST CIRCUIT #1 SWITCHING TIME TEST CIRCUIT #2




4N29 4N30 4N31 4N32 4N33

APPLICATION INFORMATION

LATCH

. I'__‘_-‘Ir"-—-__'l
1I‘.

RaVgc -36V
e

c1100
NOT APPLICABLE TO 4N31

T2L LOGIC ISOLATION

TISN7413
SCHMITT TRIGGER

c1io

FORM C CONTACT

NOT APPLICABLE TO 4N31

TRIAC TRIGGER

AC LOAD

Cc1103

OPERATING A RELAY COIL

Vee< 9V
R<8MA

lc<250mA
lF<16mA
If e

GE PA494
SCHMITT TRIGGER

C1104

c1104

13




4N29 4N30 4AN31 4N32 4N33

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

14
T T T ]
NORMALIZED TO %
~ 13 P! 1c=0.5 mA )
] Ve =5V
B MAX._ ] < Y
S T- 55 L] AT 5 30
& 12 £
> ~TMIN. 2 /
/ w
8 /M P L 8 L/
L a1 T- 425 C 44 < 20
5 s A = A
] 1 « 1
> / 1 o
Q0 ] i z
Q1
e 2ol
4
@ VE 1
9 o l
2
08 0
0102 05 1 2 § 10 20 50 100 0.1 10 10 00
FORWARD CURRENT 15 (mA1 Ic COLLECTOR CURRENT mA
€1108 c1106
Fig. 1. Forward Voltage Drop vs. Fig. 2. Normalized Beta vs.
Forward Current © Collectar Current
10 120 T
07
[ 100 /| 06
10" 05
< F V- //
K
= 80 04
Z 0 / / A -
A
.2 F < 4 03
St [ A ER P
s S q I
£ b a ) T o
< o A ] H
s [ 40
<t P -1
1 o 1 - !
E +1g = 0.1 uA —|
H Vee = 12V : ol 1 | |
L . =
R - . ol [ 1]
25 50 75 100 126 : . 0 P P 12 6 20 24
T TEMPERATURE (°C) 7. Ve, volts crios
Fig. 3. Dark Current vs. Temperature Fig. 4. Detector Standard Transfer Curves

NOTES

1. The current transfer ratio (/c//F/ is the ratio of the detector collector current to the LED input current with
Vce at 10 volts.

2. The frequency at which i¢ is 3dB down from the |KH value.

3. . toy is measured from 10% of the leading edge of the input pulse to the 90% point on the leading edge of the
output pulse. topg is measured from 90% of the trailing edge of the input pu/se to the 10% point on the
trailing edge of the output pulse.

14




PHOTOTRANSISTOR OPTOISOLATORS

GENERAL
INSTRUMENT

4N35
4N36
4N37

PACKAGE DIMENSIONS DESCRIPTION

The 4N35, 4N36, and 4N37 series of opto-
isolators have an NPN silicon planar photo-
transistor optically coupled to a diffused
planar gallium arsenide diode. Each is
mounted in a six-lead plastic DIP package.

FEATURES & APPLICATIONS
s AC line/digital logic isolator

ja—C —o|

5 4
[1.r1

1o

=
- 17

m Digital logic/digital logic isolator
m Telephone/telegraph line receiver
T m Twisted pair line receiver
- ® High frequency power supply feed-
F back control
® Relay contact monitor
svmoL | NCHES[ mmTores] @ Power supply monitor

= 555 027 ® |ndustrial controls

B 270 | 6.86 m Covered under UL component recognition

c 160 [ 4.06 program, reference File E50151

D 15° 15° H :
]

€ 500 Aot T2 Rer T H!gh PC current transfer ratio

3 014 | 036 m High isolation voltage

G .32 | 826 Viso = 2500 V RMS, 1 minute

H .070 1.78 H

5 T T 279 ® VDE approval applied for

K .022 0.56

L .085 2.16 2

M 3

N 176|445 4

anooe (7} I ease P 5
} NOTES ¢
CATHODE @ ®COLLECTOR 1. INSTALLED POSITION OF LEAD CENTERS
2. FOUR PLACES
c 3. OVERALL INSTALLED POSITION
© (D emirren 1339 4  THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE

5. MINIMUM 0.100 INCH

ABSOLUTE MAXIMUM RATINGS *Relative humidity 85% @ 85°C
*Storage temperature —=55°C to 150°C
*Operating temperature —=55°C to 100°C

*|_ead temperature (soldering, 10 sec) 260°C

Input Diode Output Transistor
*Forward DC current (continuous) . . . .. 60 mA *Power dissipation at 25°C ambient ... .. 300 mW
Reversevoltage ................. 6 volts Derate linearly above 25°C . .......... 4 mW/C
*Peak forward current *Power dissipation at Tc =25°C ...... 500 mW++t
(1 us pulse, 300PPS). + v v v v v i e e 3.0A (Tc indicates collector lead temp
*Power dissipation at T4 = 25°C . ... 100 mWt 1/32"" from case)
*Power dissipation at Tc =25°C . ... 100 mWt
(T¢ indicates collector lead temp
1/32" from case) FVCEO « + + v e vt et 30 volts
*Indicates JEDEC registered vatues :xcso .......................... 73 volts
tDerate 1.33 mw/°C above 25°C. ECO « st v vt e et volts
ttDerate 6.7 mW/°C above 25°C. *Collector current (continuous) . ........ 100 mA
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4N35 4N36 4N37

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

CHARACTERISTIC

Input Diode
*Forward voltage
*Forward voltage temp. coefficient
*Forward voltage

*Junction capacitance
*Reverse leakage current
Output Transistor
. DC forward current gain

*Collector to emitter breakdown
voltage '

*Collector to base breakdown
voltage

*Emitter to collector breakdown
voltage

Collector to emitter, leakage current

*Collector to emitter leakage
current (dark)

Capacitance collector to emitter
Capacitance collector to base
Capacitance base to emitter
Coupled
1*DC current transfer ratio
1*DC current transfer ratio

1*DC current transfer ratio

*Saturation voltage—colfector
to emitter )
Isolation voltage
*Input to output isolation current
(pulse width = 8 msec)
(see Note 1)
Input to output voltage =
3550 V (peak)
Input to output voltage =
2500 V (peak)
Input to output voltage =
1500 V (peak)
*Input to output resistance

*Input to output capacitance

*Turn on time—tq,

*Turn off time—tq

*Indicates JEDEC registered values

tPulse test: pulse width = 300uS,
duty cycle < 2.0%

SYMBOL MIN. TYP. MAX.

Ve - .8 1.50
Ve 9 1.7
Ve 7 1.4
c, 100
.01 10
hee 250
BVeeo 30 65
BVego 70 165
BVeco 7 14
Iceo 5 50
leeo 500
8
20
Cgeo 10
CTR 100
CTR 40
CTR 40
Vce@sAm 3
Viso 2500
o
4N35 100
4N36 100
4N37 100
Ro 100
Cro 25
ton 5 10
tOFF 5 10

. TEST
UNITS CONDITIONS
V  1g=10mA
V  Ig=10mA, Ta = -55°C
V  lg=10mA,
Ta = +100°C
pF Ve=0V,f=1mHz
BA  Vg=6.0V

Veg =5V, lc =100 uA
V  1c=10mA, Ig=0
V. lc =100 kA

\% TE=100“A1|F=0

nA VCE=10VVIF=O
kA Vece =30V, Ig =0,
Ta =100°C
pF Veg=0
pF Veg =10V
pF Vgg=0
% Ig =10 mA, Veg =10V
% lg =10mA, Ve = 10 Vs
Ta =-55°C
% IF =10 mA, Veg =10V,
Ta = +100°C
volts lg =10 mA, Ic = 0.5 mA
volts  RMS, t =1 minute
nA
WA
rA

gigaohms Input to output voltage =
500 V (see Note 1)

picofarads Input to output voltage =
oV, f=1MHz

(see Note 1)

usec Vec =10V, Ic =2mA,
R =100£2,
(see Fig. 15)

usec Vee =10V, Ic =2 mA,
Ry = 10082,
(see Fig. 15)




4N35 4N36 4N37

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

4 213 T —
E i 107°E : T1GH CURRENT TRANSFER RATIO
< |} P
Ip = 15. mA | 10 /,/ g 10 S
- = o
— o z C % w
100 ] ==L 74
7 - 310 4 g
< 50 Ig = 5.0 mA - - 70
3 Q B =
1 M - P &
o
= < 107 - & 50—
w - =70V~ o I [ =
10 I = 2.0 mA 5 | Ve VLA s T ko —k, Ir - 10mA
! [ | Vees S0V // 3 Ve = 10V
5 S .08 Vee = 25V-] 30— yh + t
ST N o I
= F | Vee = 10v-] 3 I, s CTR=TTTT
N E P
A 109 I I N I g [ 1 1
20 40 60 80 10 12 14 —20-10 0 10 20 30 40 50 60 70 80 90 100 Z 60 40 20 0O 20 40 60 80 100
Vgg — VOLTS 1045 Ta ~ TEMPERATURE —°C 1046 AMBIENT TEMPERATURE (“C} C1047
Fig. 1. Collector Current vs. Collector Voltage Fig. 2. Dark Current vs. Temperature Fig. 3. Current Transfer Ratio
vs. Temperature
2.0
) s T
1.8 2 HI T — PULSE WIDTH TIME
~16 ° P HTT
T Vce = 10 VOLTS » Vg =10 VOLTS G10°° H & — STORAGE TIME
:I,A R 20 i 8 e e o
z > \o = w6 — DELAY TIME—]
R >—N\&H] ES Z2 . 4 A
o N2 [\F = S
o ~ FALL T
310 g\ s - R = 10008 ER A A
o Wi x
S 08 f ¢ 5 B RN
s z N S0 N t, ~ RISE TIME___| |
"j' 06 \ g 0 | R = 470 w8
Soas H 6
(%} \ “n a
s R =10
0.2 5 3
”_“ W T 2 T
K 10K 100K 1 0.1 020304060810 2 3 4 5678 10 10K 100K 2 4 681IM
FREQUENCY (Hz) C1048 COLLECTOR CURRENT Ic (mA) c1049 Rg —BASE RESISTANCE — 2 C1050
Fig. 4. Collector Current vs. Frequency Fig. 5. Switching Time Fig. 6. Switching Time vs. Base Resistance
vs. Collector Current
180, TT TTTITT
TYPICAL 0S5
—t
160

o] BVeex vs. F NN

Ta 7 25°C N

N

BVcex — BREAKDOWN VOLTAGE - V
E

N
20 98% OF ALL UNITS
Pt
100K 200K 500K m 5M  10M
Rge — BASE EMITTER RESISTANCE — 2 1051

Fig. 7. Collector—Emitter Breakdown . ‘
Voltage vs. Base Resistance

lo=20ma  TEST CIRCUIT

470

INPUT PULSE r 4700

PW=2ps 2

DUTY CYCLE=1% | ¥

t, <10ps L OUTPUT < .4
t, <10ns 2

l[{—

1053

Fig. 8. Test Pulse Definition (Note 3) Fig. 9. Pulse Test Circuit for Fig. 7
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4N35 4N36 4N37

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

]

Ip = 10mA

lc =05 mA

Vcesat) — SATURATION VOLTAGE — V
P . >
]

10 20 30 40 50 60 70 80 90 100
Ta — AMBIENT TEMPERATURE - °C 1054

Fig. 10. Saturation Voltage
vs. Temperature

s 100 I¢ = 50 mA-T-I¢ = 20 mA
1 ol
o 1 A TH Ic = 10 mA
2 s
@<
: V|
& /
i
]
2 &
<
[
=
=
Z a0
£
Vge = 10V
3 A% 25°C
w
> 20
H
: /
3
o
o 0,
(I3 00K
Rge — BASE RESISTANCE — @ C1057
Fig. 12. Sensitivity vs. Base Resistance

V¢ — FORWARD VOLTAGE-VOLTS

Ic. mA

14—

vs. TEMP

— e
MCT2. FORWARD VOLTAGE vs.
FORWARD CURRENT (V¢ vs. I¢ |

N LA

TA = -55°C

L1

'Qwﬂr

A

2

2

1

10 20 50 100

I — FORWARD CURRENT - mA  C1055

Fig. 11. Forward Voltage
vs. Forward Current

20

i
S Ty
b T"
14 20pA
— T | |
= 15 uA
| T [
, T
10ua_| |
6 s = éuA'
Ll
Jis=0
9 4 8 12 16 20 24

Ve, volts

Fig. 13. Detector Standard Transfer Curves

OPERATING SCHEMATICS

MODULATION ! CONSTANT e )
INPUT Wk 479 CURRENT o VecTtovVOLTS
(SIS
| Y~ |
w | YT, | DETECTOR
L_|—— |
> ouTPUT
-—

R = 10052

C1059

Fig. 14. Modulation Circuit Used to Obtain Output vs.
Frequency Plot (Fig. 4)

Ve = 10VOLTS

1.

—!
| oerecron
—1

PULSE
OUTPUT

R, =1000

C1060

Fig. 15. Circuit Used to Obtain Switching Time vs.
Collector Current Plot (Fig. 5)

NOTES

1. Tests of input to output isolation current resistance and capacitance are performed with the input terminals (diode)

shorted together and the output terminals (transistor) shorted together.

2. The current transfer ratio (Ic/lIg) is the ratio of the detector collector current to the LED input current with
Ve at 10 volts. .
3. Rise time (t,) is the time required for the collector current to increase from 10% of its final value, to 90%.
Fall time (tf) is the time required for the collector current to decrease from 90% of its initial value to 10%.




OPTICALLY ISOLATED LOGIC GATE

HIGH SPEED BN137

PACKAGE DIMENSIONS* DESCRIPTION
1701040 mmy TYPE NUMBER N ‘The 6N 137 is an optoisolator which com-
390 (9.91 mm) ULDZETCEOCGONS?ON / 5 TYP bines a GaAsP LED as the emitter and an
I}\] I.:l\_‘ IJEL]/{*%\) i /; integrated high gain multi-stage high speed
/ T photodetector. The output of the detector
- EEEE H circuit is an open collector, Schottky
58 Sise o8 clamped transistor capable of sinking 50mA.
3 % 22ee =2 The open collector output provides capa-
e) © 8288 §]§ bility for bussing, OR’ing and strobing.
| A : The circuit is packaged in a plastic 8-pin
L'T"I L‘?’J LL@'I ) J—— - mini-DIP designed to provide for 3000V
\ / D.C. isolation withstand test voltage.
o 045 (1.14 mm) 5=
l.():!.%'\(/ilﬁ'\gl mm} __‘l ." 063 (1.60 mm) g(‘); :;g g:::
185 (470 mm) || FEATURES
MAX
‘ __Y_ . ® High speed
S'Efl:\NeG - & High common mode transient immunity
T @ TTL compatible
Bl B N |Low input current
Za_ _vU_uU__ m Specified characteristics over temperature:
EH | 0°C to 70°C
S i —‘" “7‘025‘65 i MAX ® Qutput—Strobable
090 (226 mon) ® UL recognized (File #50151) .
110(2.79 mm) m High input to output isolation: 3000V dc
DIMENSIONS IN INCHES AND (MILLIMETERS) WIthStand tESt V0|ta'ge
C1589A m VDE approval applied for
lcc TRUTH TABLE
g A
i .E PUTENABLETOUT: APPLICATIONS
Np = = v I M = [solated line receiver
“ - L L H - Microproces§0|: system l_nterface
Lo ® Data transmission isolation
g ol o ® Digital isolation for A/D, D/A circuits
® Ground loop elimination
(@ 5] ano CA f.;Tcﬁg'.l“,; L?sY-rPQESS ® |nstrument input/output isolation
CONNECTED BETWEEN ® Replacement for pulse transformer
PINS 8 AND 5. :
(SEE NOTE 1)

C1605A

Fig. 1. Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS* (Between 0°C and 70°C)
Enable. Input Voltage, (Vg)

Storage Temperature . ... ....... -55°C to +125°C (Not to exceed V¢ by more than 500mV) . ... 5.5V
Operating Temperature .. ......... 0°C to +70°C Supply Voltage, (Vcc) - . . . 7.0V/1 minute maximum
Lead Solder Temperature Reverse Supply Voltage (Veg) - - oo oo oot —500mV
(1.6mm. Below seating plane) . ... .. 260°C for 10S Qutput Current, (Ig) . ... ..o ov . 50mA
D-C/Average Forward Input Current ....... 20mA Output Voltage, (Vo) ... ............... 7.0v
Peak Forward input Current Collector Output Power Dissipation .. ...... 85mW
(t<<1.0msecduration) ................ 40mA Reverse InputVoltage . .. ................ 5V

*JEDEC Registered Data.
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6N137

RECOMMENDED OPERATING CONDITIONS

Input Current, Low Level
Input Current, High Level
Supply.Voltage, Output
Enable Voltage Low Level
Enable Voltage High Level -
Operating Temperature

Fan Out (TTL Load)

SYMBOL
lpL
IFH
Vee
VEL:
VEH
Ta
N

MIN.

+6.3 -
45

20

MAX. UNITS
250 A
15 mA
5.5 \%
0.8 \%
Vee Vv
70 °c
8

+6.3mA is a guard banded value which allows for at least 20% CTR degradation. Initial input current threshold value is 5.0mA or less.

ELECTRICAL CHARACTERISTICS (Ta = 0°C to 70°C Unless Otherwise Noted)

PARAMETER SYMBOL MIN. **TYP, MAX. UNITS TEST CONDITIONS
Vcc =55V, Vo =556V
High Level Output Current lon™ .01 250 MA Ig = 250uA, VE = 2.0V
.02 nA Figure 6
Vec =5.5V, Ig =5mA
Low Level Output Voltage Voo * .34 0.6 \Y VE=2.0V, lgL = 13mA
Figure 5
: * ' Ve =5.5V, I =0mA
High Level Supply Current lecH 10 15 mA Vg = 0.5V
Low Level Supply Current lccL® 15 18 mA ¥EC==0?5?/V' Ir = 10mA
Low Level Enable Current lgeL* -1.5 -2.0 mA Vec =5.5V, Ve = 0.5V
High Level Enable Current lgn -1.0 mA Vec =5.5V, VE=2.0V
High Level Enable Voltage VEH 20 \Y Ve = 5.5V, g = 10mA
Low Level Enable Voltage VeL 0.8 \% Note: 11
% Ir = 10mA, Ta = 25°C
Input Forward Voltage VE 1.65 1.75 Figure 4
Input Reverse * = ' = 25°
Breakdown Voltage Bvr 50 v Ir = 10uA, Ta=25°C
Input Capacitance Cin 30 pF VE=0, f=1MHz
Input Diode -
Temperature Coefficient AVE/ATA 14 mv/°C I = 10mA
Relative Humidity = 45%
Input-Output Insulation ho* 10 A Ta = 25°C, t = 5s
Leakage Current 0 . u Vi.o = 3000 VDC
. Note: 10
Resistance 12 V|0 =500V
(Input to Output) Rio 10 2 Note: 10
Capacitance F = 1MHz
(Input to Output) Cro 0.6 pF Note: 10
Current Ig =5.0mA
Transfer Ratio CTR 750 % R = 1000
Note: 12
* JEDEC Registered Data.
** All typical values are at Vg = 5V, Ta = 25°C.

20




6N137

SWITCHING CHARACTERISTICS (Ta = 25°C, V¢ = 5.0V)

PARAMETER SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Propagation Delay Time * R = 35082
(For Output High Level) tPLH 48 75 NS Cl=15pF
Propagation Delay Time * Ig =7.5mA
(For Output Low Level) tPHL 48 75 ns Notes 2,3,4 & 5
i K Figures 7 & 10
Output Rise Time (10-90%) t, 30 ns
Output Fall Time (90-10%) t¢ 14 ns
Enable Propagation Delay Ig =7.5mA
Time (For Output tELH 25 ns Vey = 3.0V
High Level) Ve =0V
Enable Propagation Delay R =350L, C|_= 15pF
Time (For Output tEHL 14 ns Notes 6 & 7
Low Level) Figure 11
Vewm = 10V (Peak)
Common Mode CMy 50 vius  Ig =0mA, oy (Min.) = 2.0V,
Transient Immunity R = 35082
(At Output High Level) Note 9, Figure 13
Common Mode Vem = 10V (Peak), Ig = 5mA,
Transient Immunity CM, -150 vius VoL (Max.) =0.8V, R = 350%2,

(At Output Low Level)
*JEDEC Registered Data.

Note 8, Figure 13

TYPICAL CHARACTERISTIC CURVES (25°C Free Air Temperature unless otherwise noted)

100
PULSED OPERATION  Tg o m Qi -4~
90 JONLY — L.
' |

T go|Taz25%C -1 1O
£
L e
£
z #54- | T
w iy Ie = 6.0mA A
« 60 —F ' i
3 . 1~ | =5.5mA
o =
< 0 <] Ir -!5.0mA
-3 V 1 |
g a0 | lp=45mA
- ~, |
" 20 M;X’%.Rg;;—>‘$ e = 4.0mA
& <

10 ‘ I = 35mA T ==

I |

0 1 2 3 4 5 6 7
/o = COLLECTOR VOLTAGE (V)  C1614

Fig. 2. Optoisolator Collector

Characteristics

8
E Vee = 5.6V
w 7 Ve =20V |—
2 ¢ =5.0mA
5 6
o
>
:::, 5
-é W I = 16mA I = 12.8mA
S £
o
E 3 N
z 5 lo = 6.4mA —* Fig = 9.6mA
o
-
Lo
*

0

0 10 20 30 40 S50 60 70
TEMPERATURE (T, °C) 1598

Fig. 5. Low Level Output Voltage vs.
Temperature

9.0 T

8.0

Vee = 5.0V
T, =0°-70°C

7.0

6.0

5.0

4.0

3:0 L= 1K z\\
- e
W=

.0 1.0 2.0 3.0 4.0 5.0 6.0
FORWARD INPUT CURRENT (I; mA) C1602

Vo — OUTPUT VOLTAGE — V

Fig. 3. Output Voltage vs.
Forward Input Current

2 1.0 T
T s
E 4 | lve=s55v d
N 4
z Vo =5.5V /
c 2 Ve = 2.0V 7
< I¢ = 2500A Y
3 A
:;:, 06
B oo
3 n pd
g /
g o A
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9 .004
T
..002
H
°
.001

10 20 30 40 50 60 70
Ta - TEMPERATURE (°C) c1613

Fig. 6. High Level Output Current vs.
Temperature

10.0
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H 7
et /
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0 =
3 f
5 7
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z g
2 7
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01 /
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Fig. 4. Forward Input Current vs.
Forward Input Voltage

80

A=Ak [ o em

£ 70 == e
> -
< 17 -~ TR.=3500
"

2 50 R3sea 7 ——
z sofreikanded 2 e )
e R=4KR r
S a0 =
g 30 ——
'S
S —— o Ve = 5.0V
K — teHL Ta = 25°C

10 i i

0

0 5 10 15 20

Ig - PULSED INPUT CURRENT (mA)

Fig. 7. Propagation Delay vs.
Pulse Input Current
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6N137

TYPICAL CHARACTERISTIC CURVES (25°C Free Air Temperature unless otherwise noted)

I
[=]

=4 01
CURVE ' =
TRACER — @
TERMINALS

i |
5]

(o Vee ’EL 0 +5v

[1

14
/N
[

o

= b
~ <
2 7 ul Sk

pet ¥

Fig. 8. Curve Tracer Connection to
Obtain Collector Characteristics

PULSE

t, = 5ns
Z4 = 5082 - +5V

T
INPUT }\
MONITOR 3

e
E GND
479

<
7] 3a
t » ouTPUT

(Vo)

*Cy is stray éircuit capacitance, including _—
the scope probe and is approximately 15pF.
C1592A
ouTPUT
(Vo)
X ———_—— ——— V=15V
C1597A

Fig. 10. Test Circuit tpp and tp) 1

22

161
€160 cieto

Fig. 9. Input-Output Schematic

PULSE GEN. INPUT
t, = 5ns MONITOR
2 =500 O (V)

+5V

ol

*C,_ is stray Circuit Capacitance, including the scope probe, =
total of approximately 15pF

C1596A

OUTPUT
Vo)

C1599A

Fig. 11. Test Circuit tgy and tgq 4




6N137

{>o—o Chan A

Chan B

0 +5V

Y
Y

INPUT o—Do«
v [T

0
4700
3

5 O1uF
| BYPASS

ek

+
]
<
""
Y

39092
SN7404
o ano [51—
Channel A =
« . tpL = 50ns (delay in response to logic High Level input)
Channel B !
| =
= tpn = 20ns (delay in response to logic Low Level input)

Fig. 12. Response Delay Between
TTL Gates

+5¢
A
—yY
A b
s 3 3500

B BYPASS 9

s ouTPUT
Ver — Vo)
5
@

C1593A

PULSE GEN.

Y
\ / SwITCH POS. (A, I =0
— — — =V, (MIN)

_____ Vo (MAX.)
v,
Vo /\ SWITCH POS. (B), I, = 5mA
05V M
C1594A

Fig. 13. Test Circuit for Transient
Immunity and Typical Waveforms

C1611A

P,
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6N137

NOTES

1. The V¢ supply voltage to each 6N 137 isolator must be bypassed by a 0.01uF capacitor or larger. This can be either a
ceramic or solid tantalum capacitor with good high frequency characteristic and should be connected as close as possible
to the package Voc and GND pins of each device.

2. tpyy - Propagation delay is measured from the 3.75mA level on the LOW to HIGH transition of the input current pulse
- to the 1.5V level on the HIGH to LOW transition of the output voltage pulse.

3. tpry - Propagation delay is measured from the 3.75mA level on the LOW to HIGH transition of the input current pulse
- to the 1.5V level on the HIGH to LOW transition of the output voltage pulse.

4. tf - Fall time is measured from the 10% to the 90% levels of the HIGH to LOW transition on the output pulse.
5t - Rise time is measured from the 90% to the 10% levels of the LOW to HIGH transition on the output pulse.

6. teyr - Enable input propagation delay is measured from the 1.5V level on the LOW to HIGH transition of the input
- voltage pulse to the 1.5V level on the HIGH to LOW of the output voltage pulse.

7. tery - Enable input propagation delay is measured from the 1.5V level on the HIGH to LOW transition of the input
- voltage pulse to the 1.5V level on the LOW to HIGH transition of the output voltage pulse.

8. CM; - The maximum tolerable rate of fall of the common mode voltage to ensure the output will remain in the low
- output state (i.e., Voyt < 0.8V). Measured in volts per microsecond (V/us).

9. CMy - The maximum tolerable rate of rise of the common mode voltage to ensure the output will remain in the high
- state (i.e., Voyt > 2.0V). Measured in volts per microsecond (V/us).

10. - Device considered a two-terminal device: Pins 1, 2, 3 and 4 shorted together, and Pins 5, 6, 7 and 8 shorted
- together.

11. Enable- No pull up resistor required as the device has an internal pull up resistor.
Input

12, - DC current transfer ratio is defined as the ratio of the output collector current to the forward bias input current
times 100%.




HIGH GAIN SPLIT-DARLINGTON OPTOISOLATORS

(mcce7o) 6N138
(mcce71) 6N139

PACKAGE DIMENSIONS

A Cc
6

DESCRIPTION

The 6N138 and 6N 139 are optically coupled
isolators witha split-darlington output con-
figuration. A red visible emitting diode manu-

A 1’7‘1 Y li?“l Bu’_ factured from specially grown gallium
1 7 arsenide is coupled to a photo sensitive
I circuit.
B E
I e
: — FEATURES
o2z 3 4 %F ® High sensitivity to low input currents

6N138—-300% minimum CTR (I = 1.6 mA)

. " o R [ 6N139—-400% minimum CTR {15 = .5 mA)
.I l‘ .! I‘ YN T ) m Fast switching capability at logic loads
| - T 8 210 [ 686 6N 138— 10 Microseconds (to,,)
N N 35 Microseconds (tog)
SEATING 300 Ref. [767 Ref.| 1 6N139— 1 Microseconds (t,,)
PLANE & oo 7 Microseconds (tog)
P H 070 | 178 m UL Recognized (File #E50151)
{ n 1022 = High input to output isolation = 3000V
L 055 | 140 DC withstand test voltage
M

T s @ VDE approval applied for

P

C1340
NOTES

1. INSTALLED POSITION OF LEAD CENTERS

*JEDEC registered data

25

F S?/g::tffﬁssnuen POSITION APPLICATIONS
& T SEATING PLANS T ARE MADE FROM m CMOS logic interface P
5 MINIMUM 0.100 INCH m Telephone ring detector i
- PIN ® Low input TTL interface
- T ['N/C = Power supply isolation
2 | LED ANODE
2 },/ z 3 | LED CATHODE
4 | N/C
3 6 5 | GROUND
6 | OUTPUT
[ 5 7 | ouTPUT BASE
8 | Vec
c1385
ABSOLUTE MAXIMUM RATINGS*
Storage Temperature . .. ....... —55°9 to +125°C Input Power Dissipation . . ............. 35 mW
Operating Temperature . .......... 0°C to +70°C (See Note 2)
Lead Solder Temperature . . .. .... 260°C for 10 Sec Output Current — Ig (Pin6) . ... ......... 60 mA
(1/16" below seating plane) (See Note 3)
Average Input Current —Ig .. ........... 20 mA Emitter-Base Reverse Voltage (Pin5-7) .. ... .. 5V
(See Note 1) Supply and Output Voltage— Vcc (Pin 8-5), Vg (Pin 6 5)
Peak Input Current — Ig .. ............. 40 mA BN138 .. ..... ... ... .. ..., -05t07V
(50% Duty Cycle, 1 ms Pulse Width) BN139 ......... ... .. -0.5t0 18V
Peak Transient Input Current — lg . . ....... 1.0A Output Power Dissipation . ............ 100 mW
(< 1 usec pulse width, 300 pps) (See Note 4)
Reverse Input Voltage — VR . ... ........... 5V
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6N138 6N139 (mcc670 Mcce71)

i ' 0
3—>0—[; D R,
Il -

Vooz

s
)

ouT

o i ]]:_ —w ]—_l=_ 1r

c1382 - c1a83
NON-INVERTING LOGIC INTERFACE INVERTING LOGIC INTERFACE
- —V, PUT
Rq (NON-INVERT) = ﬁﬂ—\ﬁi—ml ouT
CMOS | CMOS | 7axx | 7aLXX | 745XX | 78LSXX | 74HXX
Vop1 - Vou1 - Vor INPUT e
Ry (INVERT) - 021 JOHIZJ0F Ry (50 [ Rz (9 | Rz () | Ra (01 | Re (@) | Ra (21 [ Rz (1 | Re (1)
" CMOS NON-INV. 2000
@sv [ v, 510
Ry = ﬂ)az_iolﬂw_'zl cMOS | NON-INV. | 5100 |
L @10V INV. 4700
WHERE: Vppi: INPUT SUPPLY VOLTAGE 7axx |NONINYV. | 2200
Vooz : OUTPUT SUPPLY VOLTAGE NON-INV. | 1800 | 1000 | 2200 | 750 | 1000 | 1000 | 1000 | S60
Vor : DIODE FORWARD VOLTAGE 78LXX =750
Vo1 : LOGIC “0” VOLTAGE OF DRIVER NoNwv—T 2000
Vont: LOGIC “1" VOLTAGE OF DRIVER TASXX TNV, | 360 |
Ir : DIODE FORWARD CURRENT - avs x| NON-INV. | 2000
Voux: SATURATION VOLTAGE OF MCC670 INV. 180
IL : LOADCURRENT THROUGH RESISTOR R, x| -NON-INV. | 2000
Iz : INPUT CURRENT OF OUTPUT GATE. INV. 180
CURRENT LIMITING
RESISTOR VALUES FOR LOGIC INTERFACE
RESISTOR CALCULATION

0.02uF

i

100K$2 820KQ

Lo

-
IN914

70 AN

100K$2

—

C1384

TELEPHONE RINGING DETECTION USING OPTO-ISOLATOR
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6N138 6N139 (Mmcc670 mcce71)

o . e
ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
100
T iy Vee =5V
' Ta-25C Vee = 5V CC e c -
i A ,:C,QSCJ B Ta=25C
< 50 £ 50
10 3 v somAl 1
H . = T+
% k g 1, somA T Ll E 7. - : = -
< — o > ——— ot
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2 3 o v s o 3 ]
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o o ) . |
11 12 1314 15 16 1.7 18 19 2021 0 1 2 0 1 2
Ve FORWARD VOLTAGE v  C1373 Vo OUTPUT VOLTAGE V  Ci374 Vo OUTPUT VOLTAGE vV CI375
Fig. 1. Input Diode Forward Fig. 2. 6N138 DC Transfer Fig. 3. 6N139 DC Transfer
Current vs. Forward Voltage Characteristics Characteristics
TTITT
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= I — Z 100
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C & A 10 10 T, 70C
Z 600 l_‘ . s#__ 3 Ta 25C © /T: 2%C
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< Ta = 70C A 010 A
3 400 v, PTa 25¢ ° /" f'
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Fig. 4. Current Transfer Ratio Fig. 5. 6N138 Output Current Fig. 6. 6N139 Output Current
vs. Forward Current vs. Input Diode Forward Current vs. Input Diode Forward Current
m FHHT
T, 25ct ] I
I o I ‘ PULSE
100 - 1 H GEN.
=2 = 1 | Z0- 500 "
t=5ns
Vo ! | g 10% DUTY == ! 8 w
K t ! CYCLE
g {SATURATED | 2 ) P,
o ot RESPONSE | : 5 SR
= — V
10 oL 1/ < 10045 3 s Vo (‘]
= Tt o=
/r { FIG.8 FOR TE! CUIT)~T 5y ¢ MONITOR 3 5
1T T 1 Vo . g I:L=ISDF
s ADJUSTED FOR v, = 2V l I L (NON SATURATED 1008 e L
ol 4 RESPONSE) - -
1 10 10 - 1y c1380
AL LOAD RESISTANCE k2 €1379
Fig. 7. Non-Saturated Rise and Fall Fig. 8. Switching Test Circuit
Times vs. Load Resistance
e
Vem | 1 ’ 8 0 15V
<
2 7 SR
2 2
a 3 6 L—«) Vo
B
Vo = 5v —i— 4 5
SWITCHATA g = OmA Ve
Vem
Vo ——— @
SWITCHATB I = 1.6mA PULSE GEN = c1381
Fig. 9. Test Circuit for Transient Immunity and Typical Waveforms
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6N138 6N139 (mcc670 Mcc671)

ELECTRICAL SPECIFICATIONS (0° to +70°C Temperature unless otherwise specified)

CHARACTERISTIC SYMBOL DEVICE MIN TYP* MAX UNITS TEST CONDITIONS
*Current Transfer Ratio 6N139 400 800 % lg=05mA,Vg=04V,Vcc=45V
(Notes 5, 6) 500 900 lg=1.6mA, Vg =04V, Vcc=45V
6N138 300 600 % lg=16mA, Vg=04V,Vcc=45V
Logic Low Output VoL 6N139 0.06 0.4 \ Ig=1.6mA, Ig=64mA, Vcc =45V
Voltage (Note 6) 0.08 0.4 lg=6mA,lg=15mA, Vec =45V
0.09 0.4 lg=12mA, Ig=24mA, Vcc =45V
6N138 0.06 0.4 v lIg=1.6mA, lo=48mA, Vcc =45V
*Logic High Output loH 6N139 0.1 100 HA lg=0mA, Vo=Vec =18V
Current (Note 6) 6N138 0.001 250 HA lg=0mA,Vo=Vgc=7V
Logic Low Supply _ N _
Current (Note 6) lecL 6N138/6N139 0.20 mA lg =1.6mA, Vg =0pen, Vec =5V
Logic High Supply _ _ -
Current (Note 6) lccH 6N138/6N139 10.0 nA lg=0mA, Vg =0Open, Vcc =5V
*Input Forward Voltage Ve 6N138/6N139 1.45 1.7 Y lg=1.6mA, Tp=25°C
Reverse Breakdown Voltage BVg 6N138/6N139 5 \ Ir = 10 uA, To=25°C
Temperature Coefficient AVE
N1 - =
of Forward Voltage AT 6N138/6N139 1.8 mV/C Ig=1.6mA
Input Capacitance Co 6N138/6N139 40 pF f=1MHz Vg =0
*|solation Leakage 45% Relative Humidity, Tp = 25°C
{input-Output) (Note 7) -0 BN138/6N139 1.0 KA Vi = 3000V, tg = 5 sec
Resistance 12 -
{Input-Output) (Note 7) Ri.o 6N138/6N139 10 Q V|.0 = 500 Vdc
Capacitance _
(Input-Output) (Note 7) Ci.o 6N138/6N139 0.6 pF f=1MHz
(All typicals at Ty = 25°C and Vee =5V, unless otherwise noted.)
SWITCHING SPECIFICATIONS (T, = 25°C)
PARAMETER SYMBOL DEVICE MIN TYP MAX UNITS TEST CONDITIONS
Propagation Delay Time To 6N139 5.0 25 us lg =05 rpA, Ry =4.7kQ
*Logic Low at Output tPHL 6N139 0.2 1 us lg=12mA,R_=2709
(See Fig. 8; Notes 6, 8) 6N138 1.0 10 us lg=16mA R_=22kQ
Propagation Delay Time To 6N139 10 60 us Ig=0.5mA, R_=47k8
*Logic High at Output oL H 6N139 1.0 7 S lg=12mA,R_=270Q
(See Fig. 8; Notes 6, 8) 6N138 4.0 35 Hs lg =1.6mA, R =22k
Common Mode Transient
Immunity at Logic High lg=0mA,R_=22kQ
Level Output My >800 Viks IVem! =10 Vg
(See Fig. 9; Note 9)
Common Mode Transient
Immunity at Logic Low oM, <-600 Vins lg=1.6mA, R_=22kQ

Level Output
(See Fig. 9; Note 9)

Veml =10 Vp.p

NOTES

1. Derate linearly above 50°C free-air temperature at a rate of 0.4 mA/°C.
Derate linearly above 50°C free-air temperature at a rate of 0.7 mW/°C.
. Derate linearly above 25°C free-air temperature at a rate of 0.7 mA/°C.
. Derate linearly above 25°C free-air temperature at a rate of 2.0 mW/°C.
DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current, lg, to the forward LED
input current, Ig, times 100%.

Pin 7 Open.

©WOND RGN

. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together.
Use of a resistor between pin 5 and 7 will decrease gain and delay time.
. Common mode transient immunity in Logic High level is the maximum tolerable (pasitive) dV,ny, /dt on the leading

edge of the common mode pulse, V,,, to assure that the output will remain in a Logic High state (i.e., Vo > 2.0 V).
Common mode transient immunity in Logic Low level is the maximum tolerable (negative) dV,, /dt on the trailing
edge of the common mode pulse signal, V,, to assure that the output will remain in a Logic Low state (i.e.,

Vo <0.8 V).

*JEDEC registered data
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PHOTOTRANSISTOR OPTOISOLATOR

GENERAL

INSTRUMENT

GNY17

PACKAGE DIMENSIONS DESCRIPTION
The CNY17 is a phototransistor-type optically
A—s| ——c——l coupled isolator. An infrared emitting diode manu-
r’6"1 r'§‘1 r'é"l )D_ factured from specially grown gallium arsenide is
N 1/ selectively coupled with an NPN silicon photo-
transistor. The device is supplied in a standard
plastic six-pin dual-in-line package.
[©) F
[T g g =1
ay
crzéo FEATURES
® High isolation voltage
-t t" _" " l'h svmeor TCREST TIT T nores 5300 VAC RMS — 5 seconds
MAX. MAX.
‘f—‘ Iy = e T 927 7500 VAC PEAK — 5 seconds
A ' B 270 | 686 B8 High BVcgo minimum 70 volts
SEATING | i : < 150 | 4% = Current transfer ratio in selected groups:
PLANE 'f_f_— € | 300 Ref[762 Aef| 1 CNY17A: 40%- 80%
PoM \ : P CNY17B: 63%-125%
' S 1 ax e CNY17C: 100%-200%
eraso L—-I b EI I CNY17D: 160%-320%
! T e e B Maximum turn-on, turn-off time 10u seconds
™ 3 specified
5 A75 | 445 4 8 Underwriters Laboratory (UL) recognized
File #E50151

@ VDE approval applied for

ANODE@} (®)BAse
caTHODE() E@COLLECTOR APPLICATIONS

m Power supply regulators q

[© (Demrren m Digital logic inputs
= Microprocessor inputs
ci1240 NOTES ® Appliance sensor systems
1. INSTALLED POSITION OF LEAD CENTERS ®  |ndustrial controls
2. FOUR PLACES
3. OVERALL INSTALLED POSITION
4. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE
5. MINIMUM 0.100 INCH

Fig. 1. Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE INPUT DIODE

Storage temperature . . . ... .. .. _85°C to 150°C ;orward DIC current . ... 90 310
Operating temperature . . .. ... .. -55°C to 100°C P eversevoltage .. ...
Lead temperature eak forward current
(Soldering, 10 sec) 260°C (1 us pulse, 300 pps)o ................. 3.0A
! TR P Power dissipation 25 C ambient . ....... 135 mW
Total package power dissipation @ 25 C D i Iy 26°C 1.8 mW/°C
(LED plusdetector) . ............... 260 mwW erate linearly from 25°C ... ... em
Derate linearly from26°C . ......... 3.5 mW/°C OUTPUT TRANSISTOR
Power dissipation @25°C. ... ......... 200 mW
Derate linearly from 25°C .. ....... 2.67 mW/°C

29



CNY17

ELECTRO-OPTICAL} CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter CTR % lg=10mA;Vge =5V
g CNY17A 40 80
CNY17B 63 125
CNY17C 100 200
CNY17D 160 320
Saturation voltage VCE(SAT) .27 .40 v IF=10mA;ic=25mA
g
= u | Non-saturated
RL=100Q2;lc =2mA;
§§ Turn-on time ton 6.0 10 us Véc =10V ¢ m
S = | Turn-off time toff 55 10 us See figure 10,
[Z)

Isolation Voltage Viso 5300 Vac RMS  Relative humidity < 50%,
= 1.0 < 10 pA, 5 seconds
] Viso 7500 Vac PEAK  Relative humidity < 50%,
'&' l1.0 < 10 uA, 5 seconds
-

Q | Isolation resistance Riso 10" ohms V.0 =500 VDC
- Isolation capacitance Ciso 5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
& | Forward voltage Ve 1.3 1.50 v Ie = 60 mA
<] Forward voltage temp.
o coefficient -1.8 mv/°C
5 Reverse breakdown voltage BVg 3.0 25 \ lg =10 A
S | Junction capacitance Cy 50 pF VE=0V,{=1MHz
= 65 pF VE=1V,f=1MHz
Reverse leakage current Ig .35 10 uA Vg=30V
DC forward current gain heg 100 500 Vce =5V, Ic =100 pA

- Breakdown voltage
o Collector to emitter BVceo 70 \ Ic=10mA,Ig=0
E Collector to base BV¢eo 70 v Ic =10 A
g Emitter to collector BVeco 7 \ lg =100 A, Ig=0
é Leakage current
= Collector to emitter Iceo 5 50 nA Veg =10V, I =0
5 Collector to base lcso 20 nA “Veg =10V, g =9
& Capacitance
o Collector to emitter 8 pF Vece =0, f=1MHz
© | Collector to base 20 pF Veg =5, f =1 MHz

Emitter to base 10 pF Vegg=0,f=1MHz
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CNY17

ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)

100 T 7
60 | '/ v 71
40 L A/ |
7s°c/2'°c/ -25°C
20 i/
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<
£ 9 YA |
g 4 /
! /
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- V4 7 ]
6 77—
4 /
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8 9 10 11 12 13 14 15
VF—(Voltsi C1285
Fig. 2. Forward Voltage vs.
Forward Current
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Fig. 4. Normalized Current
Transfer Ratio vs.
Ambient Temperature
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Fig. 6. CTr vs. Rge
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Forward Current
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' /
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5 /
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Fig. 7. Normalized tyfr vs. Rgg
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CNY17

ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)

1.2 12 T
Vce =10V
ol = E RL = 1000
& g f [~ (See Fig. 10)
5 y g <10
S8 P4 E
~— 1.1 i o N
| - o n
5 / q =
a \ Z | o8
g \ a g N
=]
J 40 o~ \
< M N ¢
3 2 < o6
[ Vee = 10V s .
S Ic = 2mA T
RL = 1000 2
Fig. 1
09 (See Fig, 10)] 04
10K 100K ™ 0 0 5 10 15 20
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Fig. 8. Normalized t,, vs. Rgg Fig. 9. Normalized Switching
Time vs. Collector Current
PULSE WIDTH = 100 us
DUTY CYCLE = 10%
OUTPUT INPUT
oV
.:" OUTPUT
RBE <.
3
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—> ton 1>} toff j*—
C1294

C1296A

Fig. 10. Switching Time Test
Circuit and Waveform
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& VDE APPROVED,
HIGH-VOLTAGE OPTOISOLATOR

GENERAL

INSTRUMENT

CNYG65

PACKAGE DIMENSIONS

DESCRIPTION
0.7012.008 (17,852} meeeeepo 078008 The CNY65 is an optoisolator which combines a
h GaAs LED with an NPN phototransistor. This device
-7 . ¥ has very high isolation voltage of 11.6 kV DC and is
! 0.236+.008 VDE approved for continuous 1000 VAC operation.
[ H \ (6.0=.2) 0.358+.012 The circuit is packaged in a plastic dual-in-line package.
. (9.1:.3)

v
‘:Hi,oms (0.4 L[r -Er ngr—l- FEATURES

"— 0.600 (15.24) —'—-">| f
o0 (0'5)_'I:‘ ! = DC Isolation voltage 11.6 kV

= = |<—>| = Nominal isolation operating voltage? 1000 VAC
e ot 0300(7.62) or 1200 VDC for isolation group B according to
I VDE 0110b/2.79
e i o ‘ ® Test class 25/100/21 DIN 40 045
n 2’;‘;’;?:‘:‘:3::,”"”““ m L ow coupling capacity typ. 0.3. pF
2|4 )3 eight max. 1.5 c1624 ® Current transfer ratio typ. 100%
8 Underwriters Laboratory (UL) recognized
File No. E76414
Anode Collector
1 4
- o . APPLICATIONS
® Medical Instrumentation
— = |ndustrial Controls
— ® Power supply monitor
® Solid state relays
8 High frequency power supply feedback control
= ©- m  AC line to digital logic isolation ‘J
3
Cathode Emitter
c1623
Fig. 1. Equivalent Circuit
ABSOLUTE MAXIMUM RATINGS
INPUT-LED CIRCUIT
Reverse Voltage . . ........... e 5V Collectorcurrent . ..........cccuuvunn 50mA
ForwardCurrent . ............c.c0oun.n. 75mA Peak collector current (tp/'l;= 0.5, tp < 10ms) 100mA
Forward surge current (tp <10us) . ......... 1.5A Power dissipation (Tp <25°C) .......... 130m°W
Power dissipation (Tp < 25°C) ... 120mwW Junction temperature .. ............... 100°C
Junction temperature . ................ 100°C TOTAL PACKAGE
OUTPUT-DETECTOR CIRCUIT Storage temperature . .......... -55°C to +100°C
Collector-emittervoltage . ............... 32v DC isolation voltage (t =1 minute)3 . . ..... 11.6kV
Emitter-collectorvoltage ................. v Power dissipation (Ty <26°C) .......... 250mW
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CNY65

ELECTRICAL CHARACTERISTI_CS (25°C Temperature Unless Otherwise Specified)

CHARACTERISTICS SYMBOL -MIN, TYP. MAX. UNITS CONDITIONS
INPUT LED )
Forward Voltage Ve* 1.25 1.6 \Y I =50mA
Rj’/‘:fl’tsa;f”akdm'"“ BVR* 5 v In = 1004A
Junction Capacitance C, 50 pF Vg =0, f=1mHz
OUTPUT DETECTOR
Collector-Emitter * -

Breakdown Voltage BVceo 32 lc = 1mA
Emitter-Collector * -

Breakdown Voltage BVeco 7 v le = 100uA
Coltector Leakage leeo* 10 200 nA Veg = 20V
COUPLED CHARACTERISTICS
Current Transfer Ratio CTR™ 50 100 300 % lg = 10mA, Vg =5V
Current Transfer Ratio CTR* 60 % lg = 20mA, Vgg =5V
Collector-Emitter

Saturation Voltage Veesam " 03 v Iz = 10mA, Ic = TmA
DC Isolation Voltage? Viso ** 11.6 kV t=1min.
Isolation Resistance Riso 1012 Q Viso = 1000V, 40% R.H.
Isolation Capacitance Ciso 0.3 pF f=1mHz

i I = 10MA, Vg =5V,

Bandwidth BW 110 kHz R, =100
* AQL = 0.65%
** AQL = 2.5%
1 Related to standard climate 23/50 DIN 50 014
SWITCHING CHARACTERISTICS

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS CONDITIONS
Delay time ty 25 us
Rise time t, 45 us Vee =5V,
Turn-on time “ton 7.0 us Ic = B5mA,
Storage-time s 0.3 us R, = 1002
Fall time te 3.7 us See test circuit.
Turn-off time toff . 4.0 us

+ 5V
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I,=5mA; -adjusted through

input amplitude
-
|
Rg =508 |
=001 =
tp = 50us |4
Oscill
h /1 scilloscope
Channe o A, >1MQ
q €, <20pf
Channel Il
5082 1ooszi
— = C1625

Fig. 2. Switching Time Test Circuit




CNY65

CTR (%)

TYPICAL ELECTRICAL CHARACTERISTICS CURVES (25°C Free air temperature unless otherwise specified)

Vce =5V
1.0
100
50 = 2 08
5 |
7 | =
(i | E 06
1 ) v Scattering limit = le _ 05
10 L e
0.4 4
51/ A
0.2 //
P A 0.2
7 0.1
1 0 |
0.1 1 10 1 5 10 50
Ie -(mA) C1626 le—(mA) C1627
Fig. 3. Current Transfer Ratio Fig. 4. VCE (SAT) vs-
vs. Forward Current Collector Current
I = 20mA
13
1
anil
> = OmA
10 e 5mA
< s{f
77
£ -
» ]// 2mA
1 "/r
7 1mA
0.5 —>
r et
(7
0.1 1 10
Vee (V) C1628
Fig. 5. Collector Current
vs. Collector Voltage
NOTES

1. Creeping current resistance: Group I1! (KB>600—KC>600) according to VDE 0110b/2.79 table 3 and DIN 53
480/VDE 0303 part 1/10.76.

2. According to VDE test certificate dated 3/19/82.

3. Related to standard climate 23/50 DIN 50 014.
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VDE TESTED,
PHOTOTRANSISTOR OPTOISOLATOR

GNY75A
CNY75B
CNY75C

PACKAGE DIMENSIONS

Dimensions in inches (millimeters)

>.012(>.3) T
<.209 (<5.3)

[)
.130(3.3)

*I r—.061 (1.54)

.021 +.002 (.53 + .05) | |= L__l [ < 089 (< 1.75)

-

100 +.008 (2.54 £ .2) —»

[e—<.354 (< 9)—»

5 4
Tr_TP

o

<.013(<.33)

1252 (6.4)>

- o

Airpath > 7.4 mm?
Creeping Distance > 8.6 mm?2 c1614
Weight = approximately 0.7 g

ANODE E 6] ease
}l‘\
catHopE [ 2] N [ 5] covLecToR

ne[3] [ 4] emiTTeR

C1615

Fig. 1. Equivalent Circuit

ik ik
+.024 o+ .6
2 3 -—l ’-.299 “o0g 7679

DESCRIPTION

The CNY75 Series is an optoisolator which combines a
GaAs emitter with a silicon NPN phototransistor. This
device offers high isolation voltage (5.3 kV min.) as well
as high BVcgo (70 V min.). The CNY 75 is packaged in
a plastic six-pin dual-in-line package. VDE approval is
pending.

FEATURES

m [solation voltage 5.3kV1
m Nominal isolation operating voltage! —500V AC or
600V DC for isolation group C according to VDE
0110/b/02.79
@ VDE test class 25/100/21 DIN 40 045
Low coupling capacity typ. 0.3 pF
@ Current transfer ratio in selected groups:
CNY75A: 63%-125%
CNY75B: 100%-200%
CNY75C: 160%-320%
® Underwriters Laboratory (UL) recognized
File No. E76414

APPLICATIONS

Telephone circuits

Digital input to telecommunications
Industrial control systems

Power supply regulators

Appliance sensor systems
Microprocessor controls

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE

Storage temperature range . .. .... -55°C to +100°C
DC isolation voltage (t=1min)3 .. ........ 5.3kV
Total power dissipation (Tp <25°C) ...... 250mW
Solder lead temperature (t <3s)4 ......... 260°C
EMITTER

Reversevoltage ...........c.cuvinunnnn 5V
Forwardcurrent . .. .......cvivverevunn 60mA
Forward surge current (tp<<10us) . .......... 3A
Power dissipation (Ta <25°C) .......... 100mW
Junction temperature ... ..........0.... 100°C

DETECTOR

Collector-base voltage . ................. 8o0v
Collector-emittervoltage ................ 70V
Emitter-collectorvoltage ................. v
Collectorcurrent .. ..........c.vvuu.. 50mA
Collector peak current (tp/T = 0.5, tp < 10ms) 100mA
Power dissipation (S 25°C) ............ 150mwW
Junction temperature . .. .............. 100°C
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CNY75A CNY75B CNY75C

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature Unless Otherwise Specified)

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS CONDITIONS
INPUT DIODE
Forward Voltage Ve ™ 1.25 1.6 \ I = 50mA -
Reverse breakdown M ' -

Voltage BVgr 5 \% Ig = 100pA
Junction Capacitance Gy 50 pF Vg =0, f=1mHz
OUTPUT TRANSISTOR
Collector-base * -

Breakdown Voltage BVceo 80 v lc = 100uA
Collector-emitter * -

Breakdown Voltage BVceo 70 v lc = TmA
Emitter-Collector * -

Breakdown Voltage BVeco 7 v e = 100uA
Collector-emitter * - -

leakage current Iceo 30 150 nA Veg =30V, I =0
COUPLED DEVICE
Current Transfer Ratio Ic/1e* Ig = 10mA, Vg =5V

Group A 63 125 %

Group B 100 200 %

Group C 160 320 %
Collector-emitter * - -

Saturation Voltage Veesar) 03 v e = 10mA, Ic = TmA
DC Isolation VoltageS Viso ** 53 kv t=1min.
Isolation Resistance® Riso 1012 Q Viso = 1000V, 40% R.H.
Isolation Capacitance Ciso 0.3 pF f=1mHz

. I = 10mA, Vee =5V,

Bandwidth BW 110 kHz R, = 100Q
* AQL = 0.65%
** AQL = 2.5%
SWITCHING CHARACTERISTICS

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS CONDITIONS
Delay time ty 25 us
Rise time t, 35 us Vee =5V,
Turn-on time ton 6.0 us Ic = 10mA,
Storage-time tg 0.3 us R = 10092
Fall time t¢ 3.2 us See Figure 2
Turn-off time tof 3.5 us

k
e +5V o

t /c=6mA ; adjusted through
—7E= 0.01 -9 input amplitude
Rg =500 :
tp=50us |
————— | Oscilloscope
l— o
Channel | ALz me
——o0 C_ < 20pF
Channel 11
50Q 100
= = C1616

Fig. 2. Test Circuit for Switching Characteristics
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CNY75A CNY75B CNY75C

TYPICAL ELECTRICAL CHARACTERISTICS CURVES (25°C Free air temperature unless specified)

/c-(mA)

CTR—(%)

Ie = 20mA
T
10mA
’
)
10 V.8t 5mA
y 4
5 77 I
1/ J
[r 2mA
"HEE |1l n!L
5 :I: u: =!
0541
1]/
I / CNY75B
1 11
0.1 1ov
Vee-(V) c1619
Fig. 3. Collector Current vs.
Collector Voltage
I [
lamb=+25°C
H .
+50°c__| N
)
100 ~25°! ——
11 ~ 11
F—+90°C
80
s
601-_25°¢ Vi
| A
40+ / Vg =5V
L +50°C CNY75A
4
20
0
1 5 10 50
lg-(mA) C1617

Fig. 5. Current Transfer Ratio vs.
Forward Current

hee

ton, torr -(us)

800
VCE =5V
Vel i
600 =it H
A
>
400 A
200
0
0.1 1 10
lc-(mA) C1618
Fig. 4. hpg vs. Collector Current
T
Vc(; =5V
10 \ AL =100Q
Ny
9 ““V-' on
4 o Lot
2
0 5 10 15
lc-(mA) C1620

Fig. 6. Switching Time vs.
Collector Current
(See Fig. 2 for Test Circuit)
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CNY75A GNY75B CNY75C

TYPICAL ELECTRICAL CHARACTERISTICS CURVES (25°C Free air temperature unless specified)

CNY 75 A CNY 75 B CNY 75 C
] I J
08 s 08 f 08
/A I ll
- le s le - Ie /
2.os ,F-o.sLI :>_06 ,F-o.sl 3046 =05 —f
& £ £
F 7 3 7 Z
@ &
4§04 / S04 / S04 II
> 0.2
/ 02 /-
N / N 4 4
el — 4
. 02 0.2
02 [Ho.1 02 H01
t =me® s ON]
I
0 0 I ol [ 1
1 5 10 50 1 5 10 50 1 5 10 50
Ie-(mA) Ic-(mA) Ic-(mA) c1621
Fig. 7. Saturated Collector Emitter Voltage vs.
Collector Current
CNY 75 A cN\/75|3|§§h::t Li H CNY 75 C
T |
T T T 11
Scattering limits 1 N
™
Scattering limits L1 ™ ) LP"' N
1 1 — 1 =
e Scattering limits. 33
=
0.5 05 05
K 7 - 7 o B2
L // A A
1
0.1 Loy ol ol
Vee =5V H] 7 = g H
0.05 0.05 Vee =5V H 0.05 Vee =5V 5
1
0.01 0.01 0.01
0.1 1 10 0.1 1 10 0.1 1 10
Ig-(mA) Ir-(mA) 1g-(mA) c1622
Fig. 8. Current Transfer Ratio vs.
Forward Current

1. According to VDE 0883/6.80. VDE-certificate has been applied,
2. Creeping current resistance: Group | according to VDE 0110 & 6 table 3 and DIN 53 480/VDE 0303 part 1.
3. Related to standard climate 23/50 DIN 50 014.
4. Distance from the touching border = 2 mm.

5. Related to standard climate 23/50 DIN 50 014.
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HIGH VOLTAGE PHOTODARLINGTON OPTOISOLATOR

GENERAL

INSTRUMENT

MCA11G1
MCA11G2

PACKAGE DIMENSIONS .

A C
6 5 4
el . ___,_‘3'0
o F
L g g —"—%
—-| L H 5 n
svmeoL |'NCHES| ML | wotes
Y 365 7
T_ 270 | 686
160 [ 06
N 15"
(300 Ref [7.62 Rel 1
SEATING i & it —
PLAN 325 .26
070 | 178
P M 10 [ 278
_{_____ 022 | 0%
T 5 | 216 | 7
W 3
"“‘_K KEE I )
c1240 3 s

NOTES
1S INSTALLED POSITION OF LEAD CENTERS
LAC

3 OVERALL INSTALLED POSITIO!

©

(D emTTER
c1710

Fig. 1. Equivalent Circuit

g
ANODE BASE 4. THESE MEASUREMENTS ARE MADE FROM THE
®31 ekt
5. MINIMUM 0.100 INCH
catrope () (® coLLecToR

DESCRIPTION

The MCA11G1 and MCA11G2 are photodarlington-
type optically coupled optoisolators. Both devices have
an infrared light emitting diode manufactured from
specially grown gallium arsenide, coupled with a
silicon, darlington connected phototransistor which
has an integral base-emitter resistor to optimize
elevated temperature characteristics. These devices are
supplied in a standard plastic six-pin dual-in-line
package.

FEATURES

® High BVceo
Minimum 100V for MCA11G1
Minimum 80V for MCA11G2

® High sensitivity to low input current —
Minimum 500 percent CTR at I=1 mA

= High isolation voltage
2500 VAC RMS — Steady State Rating

| | ow leakage current at elevated temperature
(maximum 100uA at 80°C).

&8 Underwriters Laboratory (UL) recognized
File #E50151

@ VDE approval applied for

APPLICATIONS

CMOS logic interface
Telephone ring detector
Low input TTL interface
Power supply isolation
Replace pulse transformer

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE

Storage temperature . ......... -55°C to 150°C
Operating temperature . . . . .. ... -55°C to 100°C
Lead temperature

(Soldering, 10sec) . ................. 260°C
Total package power dissipation @ 25°C

(LED plus detector) ................ 260 mw
Derate linearly from 256°C . ......... 3.5 mW/°C
Isolationvoltage . . .............. 2.5kV RMS

INPUT DIODE
Forward DCcurrent . ................ 60mA
Reversevoltage ...........c.cuvuinn.. 6V
Peak forward current
(1uspulse,300pPps) .. ...cvvviiinnnn. 3.0A
Power dissipation 256°C ambient .. ...... 100mW
Derate linearly from 25°C .......... 1.8 mwW/°C
OUTPUT TRANSISTOR
Power dissipation @25°C............. 200 mW
Derate linearly from 25°C ......... 2.67 mW/°C
Collector to emitter voltage
MCAT1GT . . ... i i i i e 100 vV
MCAT1G2. ... ... it iiaan 80V
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MCA11G1, MCA1162

ELECTRO-OPTICAL CHARACTERISTICS (25° Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL _ MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio
collector to emitter CTR
4] 1000 % Ig =10 mA; Veg = 1V
o 500 % I =1mA; Vg = 5V
Saturation voltage Vee(saT)
.85 1.0 v Ig =16 mA; Ic = 50 mA
.75 1.0 \ lg=1mA;Ic=1mA
s
I @ Turn-on time ton 5 us R =1002;I=10mA
E s Turn-off time toff 100 us Vce =5V
= - Pulse width < 300 usec,
n f<30Hz
Surge isolation Viso 4000 vDC Relative humidity < 50%,
lh_o < 10pA
g . 3000 VAC-rms 1 second
= Steady state isolation Viso 3500 vDC Relative humidity <50%,
<
] li_o < 10pA
8 2500 VAC-rms 1 minute
Isolation resistance Riso 1o ohms Vi.o = 500 vDC
Isolation capacitance Ciso 5 pF f=1MHz
) INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL _ MIN. TYP. MAX. UNITS TEST CONDITIONS
g Forward voltage Vg 1.3 1.60 \% Ig =60 mA
© | Forward voltage temp. .
E coefficient -1.8 mVv/°C
S | Reverse breakdown voltage BVg 3.0 25 A\ Ig =10 A
% Junction capacitance Cy . 50 pF VE=0V,f=1MHz
- 65 pF Ve =1V,f=1MHz
Reverse |leakage current I .35 10 LA Vg =3.0V
Breakdown voltage
Collector to emitter BVceo
MCA11G1 100 \% Ic=1.0mA,lIg=0
g MCA11G2 80
5 Collector to base BVceo
2 MCA11G1 100 \% Ic = 100 A
T MCA11G2 80
g Emitter to collector BVeco 7 10 \ lg =100 uA, I =0
- Leakage current
2 Collector to emitter Iceo
'5 MCA11G1 100 nA Vce =80V, Ig =0
o MCA11G2 100 nA Vce =60V, Ig =0
MCA11G1 100 HA Vce =80V, Ig =0,
Ta =80°C
MCA11G2 100 BA Vce =60V, I =0,
Ta =80°C




MCA11G1, MCA11G2

TYPICAL-ELECTRICAL CHARACTERISTIC CURVES

(25°C Free air temperature unless specified)

1,000 —=
€
7
| 100 7
= /
w 10
o
o
D /
O 10
[a]
<
S o1
[
o]
[T
| .01
L /
.001
0 .5 1.0 1.5 20
VF — FORWARD VOLTAGE — VOLTS
C1709
Fig. 2. Forward Voltage vs.
Forward Current
100 —
= t
&
< e IF = 50 mA 1
3100%%‘5 =l = 10 mA 4
© H IF=1mA 3
'_ ] F :
2
o
l—
8 1.0 = ——
[a]
L
N
é 0.1
> NORMALIZED TO
g IF = 1.0 mA (300 ps pulse)ﬂ
pd Vce=5V
0.01 - - L '

0 1 2 3 4 5 6
Vce — COLLECTOR TO EMITTER VOLTAGE (V)

C1705

Fig. 4. Output Characteristics

NORMALIZED CTR

NORMALIZED CTR

4.0
SEn
A
3.0 / \\
//
1.0 N—-J-
NORMALIZED TO||
Vce=5V
IF=1mA
0 [N RN
A 1 10 100
IF — (mA, 300 us pulses)
C1704
Fig. 3. Normalized CTR vs.
Input Current
10 IF =10 mA]
IF = 50 mA 1
IF=1mA ]
NN
\\
1.0
oy
NORMALIZED TO
Ta=25°C
I = 1.0 mA (300 us pulse)
Vce=5V
0.1 CETS, '
-50°C 0°C +50°C +100°C
Ta— (°C)
C1706

Fig. 5. Normalized CTR vs.
Temperature
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MCA11G1, MCA11G2

TYPICAL-ELECTRICAL CHARACTERISTIC CURVES (Cont.)
(25°C Free air temperature unless specified)

100 10—y
= # . B
VcE = 80V £
10 %VCE = 50V > | \
< Vce = 10V =7 E \ \
w
ES 1 o
7 & \RL =100 \100 Q K
l 7 S5 10 \
2 t Y
4 100 5 -
- o \
277 z A
010 ' X | NORMALIZED TNy
: = o Toir=10mA 1IN
— A A = RL = 100 0
= Vce=5V
001 1 4/‘/ | 0.1 1 PR
0°C 20°C 40°C 60°C 80°C 100°C 0.1 1.0 10
Ta-(°C) ton + torr NORMALIZED TOTAL
C1707 SWITCHING SPEED c1708

Fig. 6. Dark Current vs.
Temperature
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PHOTODARLINGTON OPTOISOLATORS

GENERAL
INSTRUMENT

MCA230
MCA255

DESCRIPTION

The MCA230 and MCA255 optoisolators contain a
gallium arsenide infrared emitting diode optically
coupled to a silicon planar photodarlington transistor.
Both units are sealed in a 6-lead plastic DIP package.
Electrical isolation compares favorably with that of a
relay—without the relay’s inherent magnetic field. The
MCA230 has a minimum collector-emitter breakdown
voltage of 30 volts and the MCA255, 55 volts.

PACKAGE DIMENSIONS

5 4
Bl |

e

L
R FEATURES & APPLICATIONS

& High collector current rating — 125 mA

T ® Fast operate time — 10 us
SYMBOL | max.”| wax, |NOTES m Fast release time — 35 us
5 o m High isolation resistance — 10"
0 ® High dielectric strength, input to output — 4000 VDC
|300 Ref. [762 Ref.| T ® [ow coupling capacitance — 0.5 pF
S 826 @ Convenient package — plastic dual-in-line
4 o L% ® | ong lifetime, solid state reliability
022 | 056 m Low weight — 0.4 grams
2l ® Replace reed relays for 50 mA, 55 V DC loads
awooe(Dhy (® ease AT | 28 m Replace pulse transformers
cnuonz@}g@cougcmn wores = Form multiple contact, NO/NC relays \
o (Demmren 1 INSTALLED POSITION OF LEAD CENTERS L] U§eful for telgphone l'mes_, telegraph III‘I.eS, SCR
3. OVERALL INSTALLED POSITION triggers, hospital monitoring systems, airborne

4. THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE
5. MINIMUM 0.100 INCH

systems, remote data gathering systems and re-
mote control systems.

& Use as a low-current alarm monitor for battery 1
powered supplies

® UL recognized — File E50151

m VDE approval applied for

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............ —55:C to 150:C DETECTOR
Operating Temperature . . SRR -55"C to 100 C (Silicon Photo Transistor) MCA230 MCA255
L.ead Soldering time @ 260 CO .............. 7.0 sec Power dissipation
Total power dissipationo@ 25°C ambient . ... 250 mOW @ 25°C ambient . . Gt 210 mOW ...210 n'LW
Derate linearly from25°C .. .......... 3.3mw/C Derate linearly from 25°C . .28 mW/ C .28 mW/ C
. Collector-emitter breakdown
LED (GaAs Diode) . voltage (BVEEo) « - v v v v« - 0V ..... 55 v
Power dissipation @ 25 C ambient ......... 90 mW
X ° o Collector-base breakdown
Derate linearly from25°C ............ 1.2mw/ C
Continuous forward current 60 mA voltage (BVcgo) « - - v+ v v v vt 30V ..... 55V
""""""" Emitter-base breakdown
Reversevoltage . ... ..o v v i eeeine.n 30V voltage (BV, ) 8.0V 8.0V
Peak forward current ( 1 usec pulse, 300 pps) . . 3.0 A 9 EBO/ «eeerr e . e ™

Collector-emitter
current (leg) oo oo oo o 125.0 mA . ...125.0mA




MCA230 MCA255

DC RELAY CHARACTERISTICS (TYPICAL)

CONTACTS" ‘
Contact configuration
Contact load rating
Contact withstand voltage

Closed contact voltage

Operate time with 100 $2load

Release time with 100 Qload
ColL

Turn on voltage

Turn on current at rated contact load
ISOLATION

Dielectric strength, contacts to coil

MCA230
MCA255

SPST-NO
50 mA DC
30 v DC

55 VvV DC
1.0V

10 useconds
35 useconds

1.3V
50 mA

4000 VDC minimum

Isolation resistance, contact to coil 10'! Ohms
Capacitance, contacts to coil 1.0 pF
WEIGHT 0.4 grams

APPLICATION CIRCUITS

ISOLATE T2L LOGIC WITH MCA2

Voo

Dm—o ToT2L

57/74/13
SCHMITT TRIGGER

c881

OPERATING A RELAY COIL WITH MCA2

Vcc<9V

R< 8 M
Ig < 250 mA

IF<16mA

GE PA494
SCHMITT TRIGGER

C883

Ve <55V
'C < 125 mA
|F<50mA
IN914
'F —
e — —
|
|
[ 4
|
| i
ot _ 1= c8s4

NOTES

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

at 5volts.

2. The frequency at which i¢ is 3 dB down from the 1 kHz value.

3. Rise time (ty) is the time required for the collector current to increase from 10% of its final value, to 90%.
Fall time (tg) is the time required for the collector current to decrease from 90% of its initial value to 10%.
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MCA230 MCA255

e & TYPICAL 530% CTR | e Lo
L1 55 I 1g =10 mA— MCA230/255 | y
13 *é Rgg = OPEN < 150 'S,
E ) M AX/ PZ © 50 l ¢ /
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> A MIN & 40 & /
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& A ///" 1 3 ® 3100 L—
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Ie o o /
a A
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100 — == O TTIT T T 2 1.08
=+ Vee = NORMALIZED TO G roe /]
:'FEZ +10 / 1<0.5 mA ’V\ <0
o \, e Vee=5v \ 3 )
- 3 A > o8
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< ] / z 94 I = 125 mA
= Ig =
: 7 Y 20 v aH F =50 mA
s < A 7 AVE SAT
VE SA
1.0 / 5 1 S s ™~ L1
. F =10 i E’ 8 S i {
7 X
] Rge = Open| - g
ks /\/ 3 LOW SAT
o 82 —
fl 5w .
0.1 0 a e [ N
01 1.0 10 100 01 10 10 100 5] 70 20 30 40 50 60 70 80 90 100
) . I~ mA c873A ic -COLLECTOR CURRENT -mA  C874 > Ta AMBIENT TEMPERATURE ( C) C875
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Current
, 0 TYPICAL 530% CTR 0
1 T T B 7 o
o TYPICAL 530% CTR = EHE oVt = CTR = 230% —EH3eN
i oA H 12 O e = 10 MSY
108 T Reg =S5 W01 = R -7 BE
[ % T I Rec a o t B |
o W e
s Tt ] AT =5 MO
e | € R Rge
) 01 T 1 01 =
< 10 — HRge = w S F
< RBEZOPEV P ©» o + E TR RS
L T v
e e 8 [ 0ol e - THO 2 ]
e a H Rge =1M2 ||| I = 50 mA peak
7 _ 001 £ 001 Rgg = 5 M Veg =10V
Rgg = 1 M 5 =~ sE =
. £ F—R,e - 5 M HH=R,, - OPENEFEH H e e
10 / T T 17170 «
Flg = 50 mA peak
1.0 F pes | R = OPEN I
~ Veg = 10V
“lL Fog = 1oma || [l
0.1 0.001 0.001 e
0 25 50 75 100 125 100 1K 10K 100 1K 10K
TEMPERATURE -°C C876A R -8 c877 R -9 c878
Fig. 7. IcEQ vs. Temperature Fig. 8. Switching Times Fig. 9. Switching Times
120 T | 278
07 \
. /| o6 L
05 2 300
74 g
80 / 04 z‘ \
A . S 225 N
< 74 03 <
E 60 A LA = o
E 4 | 2
t 5 150
0.2uA -4
40 HA4 ke w
A — | 2
= ] £ 75
0 1g = 0.1 uA —
ol 1 | |
0 LT [ i o
P 4 s 2 6 20 24 0 20 40 60 80 100
Ve, volts c879 AMBIENT TEMPERATURE-°C  CB80
Fig. 10 Detector Standard Transfer Fig. 11. Package Power Derating
Curves

47



48

MCA230 MCA255

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

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
EMITTER
Forward Voltage Vg 1.25 1.5 \% Il =20 mA
Reverse Voltage Vr 3 25 \% lg = 10 uA
Capacitance C, 50 pF V=0
DETECTOR
Gain Hee 25,000 Vee =5V, Ilc =0.5mA
Collector Breakdown Voltage BVceo 30/55 \ Ilc =100 A, I =0
Base Breakdown Voltage BVero 30/55 A\ lc =10UA, I =0
Emitter Breakdown Voltage BVego 8 \% le= 1UA, 1 =0
Collector Leakage Current lceo (DARK) 1.0 100 nA Vee =10V, lg =0
Capacitance -
Collector-Emitter 3.4 pF Vee =10V
Collector-Base 10 pF Veg =10V
Emitter-Base 10 pF Veg = 0.5V
COUPLED
DC Base Current Transfer Ratio 0.1 % I =50mA, Vcg =10V
DC Collector Current Transfer Ratio 100 530 % g =10mA, Vecg =5V, Note 1
Saturation Voltage Vce (SAT) 1.0 \% Ic =50 mA, Ig =50 mA
Bandwidth (50% A CTR) 10 kHz Ic =10 mA, Note 2,
R =100, Veg =10 V
Fall time t¢ 35 Msec { See switching time test circuit
Rise time ty 5 Msec Note 3
ISOLATION
DC Voltage Breakdown Viso 4000 v t=1second
Resistance Riso 10" 10'? Q V =500 VDC
Leakage Current liso 10 MA Viso = 1500 VDC.
Capacitance Ciso 0.5 pF
Dielectric Dissipation Limit 50,000 VHz RMS
AC Voltage Limit @ 60 Hz 2500 VRrms t = 1 minute

SWITCHING TIME TEST CIRCUIT

+135V

1002

470 ;

PULSE > AAA———— J 4 PULSE
INPUT ouTPUT

—_—_—— e e e[ —— 4

IF =50 mA
c868

Pulse Width = 1 ms
Pulse Rep Rate = 100 Hz




PHOTODARLINGTON OPTOISOLATOR

GENERAL
INSTRUMENT

MCA231

. PACKAGE DIMENSIONS DESCRIPTION
6 5 s ‘I _\%_ The MCA231 contains a gallium arsenide infrared
™Y svusor [NENEST I [nores emitter optically coupled to a silicon planar photo-
1 7 darlington. Both units are sealed in a 6-lead plastic
H — DIP package.
l 0 — FEATURES
k;.-' l.;.l L;J o — ® High sensitivity — 1 mA on the input will sink a
= . TTL gate
- L e > = High isolation — 4000 VDC, 10* Q, 0.5 pF
o 7 ® UL recognized — File E50151
N ! St ko emow m VDE approval applied for
seaTiNG M (i 5 MnOM 0100 CH
e M \ TYPICAL APPLICATIONS
O ® |solate logic from 110/220 VAC.
ol ““°°‘®} Ol i m  Eliminate troublesome ground loop problems by
sl camnoot (D) (@cotecron coupling directly to twisted pair lines in digital
® (Dewrren systems. Particularly useful for telephone lines,
telegraph lines, SCR triggers, hospital monitoring
systems, airborne systems, remote data gathering ‘
systems, and remote control systems.
Input Diode
ABSOLUTE MAXIMUM RATINGS Forward Current . . . . & ¢ v v v v o v i v v v v a 60 mA ‘
Storage Temperature Range . . . .. ... . =55°C to +150°C Reverse Voltage . . . . « v v v v v v v v v a 3.0V
Operating Temperature Range . . . . . . . . —=55°C to +100°C Peak Forward Current (1us pulse, 300pps) . .. ... 3.0A
Lead Temp. (Soldering, 10sec) . . . . . .. ...... 260°C Output Darlington
Total Power Diss. @ 25°C Free Collector-Emitter Voltage . .. .
Air Temperature. . . . o v v v v v o v o v o cuan 250 mwW Collector-Base Voltage . . ... .
Derate Linearly to 100°C OJA) « v v v v v et 3.3 mW/°C Emitter-Base Voltage . . . .. ..
Input to Output Isolation Voltage . . . . 3550 vDC Collector Current . . ... ....

(1 second)

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

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Isolation between emitter and detector
Capacitance Ciso - 0.5 pF f=1MHz
Resistance Riso 10 10" Q V =500 VDC
Voltage Breakdown Viso 4000 vbDC =1 second
2500 VRMS t = 1 minute
Emitter (GaAs LED)
Forward Voltage Vg 1.15 1.5 \" Ig =20 mA
Reverse Voltage VR 3.0 25 \% IR =10 KA
Junction Capacitance Cy 50 pF VR=0V
Detector (Siticon Photo-Darlington)
Collector Breakdown Voltage V(BR)CEO 30 60 Vv Ilc=1mA
Base Breakdown Voltage V(BR)CBO 30 60 v Ic =10 pA
Emitter Breakdown Voltage V(BR)EBO 6 8 Vv g = 10 A
Collector Leakage Current Iceo 1 100 nA Vcg=10V
Saturation Voltage VCE(sat) 0.8 1.0 v Ic=2mA, Ig=1mA
Saturation Voltage VcE(sat) 0.8 1.0 v Ic=10mA, Ig=5mA
Saturation Voltage VCE(sat) 0.9 1.2 v Ic =50 mA, Ig = 10 mA
Base photo-current g 2 kA Ve =5V, Ig=10mA
Darlington gain hge 50 k Ig=1uA,Vcg=1V
Collector-emitter capacitance Cce .6 pF Vcg=10V
Switching Times, Coupled
Rise time, fall time ty, tf 80 us Vece =10V, Ic = 10mA, R = 1002
TTL gate turn-on time ton 200 us IF = 1mA, Fig. 10
TTL gate turn-off time toFF 400 us Ig = 1 mA, Fig. 10
DC Collector Current Transfer Ratio CTR 200 400 % IF=10mA,Vcg =5V
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MCA231

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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Figure 7. Non-Saturated Rise and Figure 8. Dark Current
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Ig = 1mA g =1TmA

1/2 7413
1/6 7414

—_— R
4 —0 Vour
1/3 7404
895
896

Figure 10. Logic Interface

NOTES
See MCAZ230 for circuits




GENERAL
INSTRUMENT

OPTICALLY ISOLATED LOGIC GATE

HIGH cMR, HIGH sSPEeD  MGL2601

PACKAGE DIMENSIONS

TYPE NUMBER
UL RECOGNITION
DATE CODE

N /

370 (9.40 mm)
-~ 390 (0,97 mm) -

MCL 2601
GxxXVYeR\

290 (7.37 mm)
1260 (6.60 mm)
300 (7.62 mem)
true position

007 (.18 mm)

045 (1.14 mm)
013 (.33 mm)

1063 (1.60 mmi

T
1185 (4.70 mm)
MAX,

.{ |
035 (.89 mm)
| miNe ‘
SEATING, l -
PLANE — f _T_
115 {2.92 mm}
MiN

——’ !-— 025 (.65 mm) MAX.

090 (2,29 mm)
110 {279 mml

DIMENSIONS IN INCHES AND (MILLIMETERS)
c1583

TRUTH TABLE
(Positive Logic)

—~—lec
[ @V" Input|Enable|Output
H H L
L H H
e -
(1] H] L | H
L L H

O
’ };:
- G : ST Y%

A 0.01 to 0.1uF

DESCRIPTION

The MCL2601 is an optoisolator which combines a
GaAsP LED as the emitter and an integrated high gain
multi-stage high speed photo-detector. The output of
the detector circuit is an open collector, Schottky
clamped transistor capable of sinking 256mA (max.).

A Faraday shield integrated on the photodetector chip
reduces the effects of capacitive coupling between

the input LED emitter and the high gain stages of the
detector. This provides an effective common mode
transient immunity of 1000V/uS or equivalence of 300V
P.P. sinusoid at 1TMHz.

The circuit is packaged in a plastic 8-pin mini-DIP
designed to provide for 3000V D.C. voltage isolation.

FEATURES

@ High speed - 10 Mbs. typical

® |nternal shielding - High common mode rejection

= High common mode transient immunity -
1000 V/us minimum

8 TTL compatible

8 Low input current

o Specified characteristics over temperature:
0°C to 70°C

g Qutput - strobable

UL recognized (File #50151)

a8 High input to output isolation: 3000 V dc with-
stand test voltage

@ Pin for pin compatible to Hewlett Packard s
HCPL-2601

m VDE approval applied for

APPL|CATIONS

Isolated line receiver

¢ o o o
E‘ Amm (£l ove ;L;izegi%c;:ggc;% 5. = Digital isolation for A/D, D/A circuits.
® Ground loop elimination
(See note 1) E . .
8 |nstrument input/output isolation
cross ® Replacement for pulse transformer
Fig. 1. Equivalent Circuit
ABSOLUTE MAXIMUM RATING (between 0°C and 70°C)
Storage Temperature . . .. ....... -55°C to +125°C Reverse Input Voltage . . .........cc.vo... 5.0V
Operating Temperature . . ......... 0°C to +70°C Reverse Supply Voltage (-Veg) + . v oo .. .. -500mV
Lead Solder Temperature . . ....... 260°C for 10S Supply Voltage, (Vee) - ... 7.0V/1 Minute Maximum
D-C/Average Forward Input Current . ... ... 20mA Output Current, (lg) .................. 25mA
Enable Input Voltage, (Vg) Output Voltage, (Vg) . . .o v oo i 7.0V
(Not To Exceed V¢ By More Than 500mV) ... 5.5V Collector OQutput Power Dissipation .. ...... 40mW

51




MCL2601

RECOMMENDED OPERATING CONDITIONS v
SYmMBOL MIN. MAX.

UNITS

Input Current, Low Level IeL 0 250 MA
Input Current, High Level len *6.3 i 15 mA
Supply Voltage, Output Vee 45 5.5 \"
Enable Voltage Low Level VeL 0 0.8 \%
Enable Voltage High Level Ven 20 Vee \
Operating Temperature Ta 0 70 °c
Fan Out (TTL Load) N 8

*6.3mA is a guard banded value which allows for at least 20% CTR degradation. Initial input current threshold value is
5.0mA or less.

ELECTRICAL CHARACTERISTICS (T, = 0°C to 70°C Unless Otherwise Noted)
PARAMETER SYMBOL MIN. *TYP. MAX. UNITS TEST CONDITIONS
Vee = 5.5V, Vg = 5.5V

High Level Output Current lon .02nA 250 HA I = 2504A. Vg = 2.0V
Ve =5.5V, I =bmA
Low Level Output Voltage VoL 34 0.6 \ Vg = 2.0V, Io, = 13mA
High Level Supply Current lceH 10 15 mA xgc:oss'?/v' Ir = 0mA
Low Level Supply Current leeL 15 18 mA x:c:of,s,:jlv, Iz = 10mA
Low Level Enable Current leL -15 -2.0 mA Vee =565V, Vg = 05V
High Level Enable Current len -1.0 mA Vee =5.5V, Vg = 2.0V
High Level Enable Voltage Veu 2.0 N Ve =5.5V, I = 10mA
Low Level Enable Voltage VeL 0.8 \ Note: 11
Input Forward Voltage Ve 1.65 1.75 \ Ie = 10mA, T, = 25°C
Input Reverse Breakdown Voltage Byvr 5.0 \' Iz = 10uA, Ta =25°C
Input Capacitance Cin 30 pF Vg =0, f=1MHz
Input Diode AVg /AT, 14 mv°C Iz = 10mA

Temperature Coefficient

Relative Humidity = 45%
Input-Output | 10 A Ta=25°C, t=5s
Insulation Leakage Current -0 ' u V.0 = 3000 VDC

Note: 10

Resistance (Input to Output) Rio 1012 Q V.o = 500V, Note: 10
Capacitance (Input to Output) Cio 0.6 pF f=1MHz, Note: 10
*All typical values are at Voc =5V, T = 25°C.
SWITCHING CHARACTERISTICS (T, = 25°C, Ve = 5.0V)

PARAMETER SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Propagation Delay Time
(For Output High Level) tern 48 75 ns
Propagation Delay Time R, = 35092
(For Output Low Level) ter 48 75 ns C_ = 16pF
Output Rise Time (10-90%) t, . 30 ns Il =7.56mA
Output Fall Time (90-10%) t 14 ns Notes 2, 3,4 & 5, Figure 8
Enable Propagation Delay Time Ig =7.5mA
(For Output High Level) teLn 25 ns ¥EH = 3\?V
Enable Propagation Delay Time EL T _
(For Output Low Level) tenL 14 ns R = 3500, C_ = 15pf

Notes 6 & 7, Figure 9
Vem = 50V (Peak)
Ig =0mA, Von (Min.) = 2.0V

Common Mode Transient Immunity

(At Output High Level) CMy 1000 10,000 Vius R =3500Q, Note 9
Figure 13
. . . Vem = B0V (Peak)
Common Mode Transient Immunity oM, -1000 —-10,000 vis Ig =7.5mA, Vo (Max.) = 0.8V

(At Output Low Level) R, = 35082

Note 8, Figure 13
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MCL2601

TYPICAL CHARACTERISTIC CURVES (25°C Free Air temperature unless otherwise noted)

_ o T 8 9.0
< 5 | s
< . ! =3
Z al—TlVec=55v Z w 7 o 80
z Vo = 5.5V / < |
& 2p—1Ve=20V Ay w 70
< If = 2504 P 3 ]
o 1 > = 6.0
= 5 5 =
5 06 2 s
=04 v 5 . Ip = 16mA. lp = 12.8mA C 50
3 o * S =}
© m A p} 4 & 40
- w
e L/ B -1k |}
> 3 2 L
z o A o AN 7 3.0 —
2 00 e To = 6.4mA — o = 9.6mA o _‘ \R - 3500
S 004 S 20 \ \’/
T . ;
B S 1.0
g.noz 3 \V
~.001 0
10 20 30 40 50 60 70 0 10 20 30 40 5 60 70 0 1.0 20 30 40 50 6.0
Ta - TEMPERATURE (°C) c1613 TEMPERATURE (T, °C) C1598 FORWARD INPUT CURRENT (I mA) C1602
Fig. 2. High Level Output Current vs. Fig. 3. Low Level Output Voltage vs. Fig. 4. Output Voltage vs.
Temperature Temperature Forward Input Current
100 —_—————
z ra 80 ‘ 80
g I - R =4KS2 —
£ 7 2 R, = 3500 z P e
5 - = 70 — > 70 P —
f T, =25°C é z R = 4KS __..-—\;’ —_ z A7 " [Re=3s0
1.0 o 60 = - o 60
E 3 =R = 3500 ==t Ro=3500% 7 —==
3 a S i L\g—/”:” =7 2 JRL RN Vil =17 Ro1ka
° g s0 — = g S0t L
2 v = —7% = "RL = 1KQ 5 RL=4KQ]
ES < 40 = 40
z 9 = g
: § EmErRl L g -
g g% R, = 1KQ g
2 T
g 7 2 - S % ——— Vee = 5.0V
2 // s T = — oL Ta = 25°C
: | ====ten I =7.5mA __| | 1
- / [ Veg = 5.0V 10
.01 0 1 I | | 0
1 1.2 14 16 0 10 20 3 40 50 60 70 0 5 10 15 20
Ve, FORWARD INPUT VOLTAGE (V) C1600 Ta - TEMPERATURE (°C)  C1604 I: - PULSED INPUT CURRENT (mA)  C1603
Fig. 5. Forward Input Current vs. Fig. 6. Propagation Delay vs. Fig. 7. Propagation Delay vs.
Forward Input Voltage Temperature Pulse Input Current

PULSE

GEN.

1, = 5ns
24 =502

b

INPUT
MONITOR O——
()

ouTPUT
(Vo)

*C, is stray circuit capacitance, including —
the scope probe and is approximately 15pF.
1592 .
*Cy is stray Circuit Capacitance, including the scope probe, ~ —
total of approximately 15p|
C1596
—— = = |g = 7.5mA
Q0% _ _ __ J -
QUTPUT \
Vg) \
_______ |
_—.I 1y |-—— —_— ‘.4—-
C1597
Fig. 8. Test Circuit Fig. 9. Test Circuit
tPHL. tPLH. tr. and tf tery and teLH
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MCL2601

TYPICAL CHARACTERISTIC CURVES (25°C Free Air temperature unless otherwise noted)
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—— — [
= t, =——— e =50 z Vec = 5.0V
= I SR vt
7. I z Ie = 7.5mA
- R - ax9 z I e L —
= 200 S euns R
F £
o 5 40
Z 100 7
:80 - — gao Tewns R = 1K —]
w 60 R =1KQ I 2 oo B2
@ 50 i I L~
& 40Fp - 3500 == 3 20 Tewn. R = 3502
= TR = 4KS2 7 < [
< 20 R =1KQ T Tenc R = 3502, 1KQ, 4KQ
10 R = 3500 @vm i
0 10 20 30 40 50 60 70 v u L 0 10 20 30 40 50 60 70
T, - TEMPERATURE (°C) ~ C1601 FuLsEGEy ersos T, - TEMPERATURE (°C)  C1607
Fig. 10. Rise and Fall Time vs. Fig. 11. Enable Propagation Delay vs.
Temperature sov Temperature
3z L |— >
S 10k : S 14
7 o | 1 YT\ e e\ £
z Vee = 5.0V Yo ——— =V, (MIN] s 13
2 AN - 5
= g =OmA e Vo (MAX.] on = £
.; 7K zon fg‘gv 1 oﬁv /\ SWITCH POS. (B, Iy = 7.5mA ué 2 KZL’:79.58"\'/A
5« U ’ L o
s -
3 oK = 25°C Cc1594 w \ Vo S50V
& 4K Fig. 13. Test Circuit Common 2 10
§ x Mode Transient Immunity z ™~
2 9
=
8 x 3 ™~
= w 8
8 1K E
1 <
= z 7
© 100 200 300 400 500 600 700 800 900 1000 @ ] 10 20 30 40 50 60 70
Vewm -~ COMMON MODE TRANSIENT AMPLITUDE (V) Ta - TEMPERATURE (°C) C1595
Fig. 12. Common Mode Transient C1590 Fig. 14. Relative Common Mode
Immunity vs. Common Transient Immunity
Mode Transient Amplitude vs. Temperature
NOTES
1. The Vigc supply voltage to each MCL2601 isolator must be bypassed by a 0.01uF capacitor or larger. This can be either a
ceramic or solid tantalum capacitor with good high frequency characteristic and should be connected as close as possible
to the package Vicc and GND pins of each device.
2. tpy - Propagation delay is measured from the 3.756mA level on the LOW to HIGH transition of the input current pulse
to the 1.5V level on the HIGH to LOW transition of the output voltage pulse.
3. tpLy - Propagation delay is measured from the 3.756mA level on the HIGH to LOW transition of the input current pulse
to the 1.5V level on the LOW to HIGH transition of the output voltage pulse.
4. t¢ - Fall time is measured from the 10% to the 90% levels of the HIGH to LOW transition on the output pulse.
5 t - Rise time is measured from the 90% to 10% levels of the LOW to HIGH transition on the output pulse.
6. teyr - Enable input propagation delay is measured from the 1.5V level on the LOW to HIGH transition of the input
voltage pulse to the 1.5V level on the HIGH to LOW of the output voltage pulse.
7. teLH - Enable input propagation delay is measured from the 1.5V level on the HIGH to LOW transition of the input
voltage pulse to the 1.5V level on the LOW to HIGH transition of the output voltage pulse.
8. CM, - The maximum tolerable rate of fall of the common mode voltage to ensure the output will remain in the low
output state (i.e., Voyt < 0.8V). Measured in volts per microsecond (V/us).
9. CMy - The maximum tolerable rate of rise of the common mode voltage to ensure the output will remain in the high
state (i.e., oy > 2.0V). Measured in volts per microsecond (V/us).
Volts/microsecond can be translated to sinusoidial voltages:
_(ldvem -
V/us ( at ) Max. nfem Vem (p-p.)
Example:
Viem = 318V pp when feoyy = TMHz using CMy and CMy = 1000V /us data sheet specified minimum.
10. - Device considered a two-terminal device: Pins 1, 2, 3 and 4 shorted together, and Pins 5, 6, 7 and 8 shorted
together.
11. En- - No pull up resistor required as the device has an internal pull up resistor.
able
Input




OPTICALLY ISOLATED
TRIAC DRIVER

GENERAL
INSTRUMENT

MGP3009
MGP3010
MCP3011

PACKAGE DIMENSIONS DESCRIPTION
A c__l The MCP3009, MCP3010 and MCP3011 are optically
s 5 4 l‘ )D_ isolated triac driver devices. These devices contain a
L1l == GaAs infrared LED and a light activated silicon
‘ bilateral switch, which functions like a triac. This
8 € series is designed for interfacing between electronic
o l . controls and power triacs to control resistive and
T T ciomo — inductive loads for 120 VAC operations.
! ? ¥ T €1240
FEATURES
s"fm T"j‘;’fs M‘{f; noTes ®  Low input current required (typically 5mA —
B 270 | 686 MCP3011)
‘1 - " & 80 L 06 B Minimum commutating dv/dt is specified at 0.1V/
-t_ .3(?3]226. 7.802.3?4. 1 I_l?ec .
vy 325 | 626 m  Pin for pin replacement for the MOC3009, 3010
ss:,:;,ﬂ_'_ 4 O and 3011 devices
L 3 022 | 056 a8 High isolation voltage — minimum 7500 VAC peak
: S8 1 208 ® Underwriters Laboratory (UL) recognized — File
L—:{P‘—K 375 | 335 E50151 i
c1240 4 & VDE approval applied for
Eol:;isf',f:LtEAD POSITION OF LEAD CENTERS APP
3. OVERALL leTALLED POSITION LICATIONS

4. THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE

5. MINIMUM 0,100 INCH Triac driver ﬂ

Industrial controls
Traffic lights

Anode Main Terminal . .
G} © Vending machines
Cathode @ - Triac Driver Substrate Mo!:or control
DO NOT Connect Solid state relay }
@ @ Main Terminal

C1703

Fig. 1. Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE INPUT DIODE
Storage temperature . ......... -55°C to 1560°C Forward DCcurrent . .........oovenn. 60 mA
Operating temperature . . . . ... .. -40°C to 100°C Reverse voltage . ... .......vuuvueennnn 3V
Lead temperature Peak forward current
(Soldering, 10sec) . ................. 260°C {1 us pulse, 300 pps) ................. 30A
Total package power dissipation @ 25°C Power dissipation 25°C amblent ........ 100 mW
(LED plus detector) . SCEEEEEREEEEEE 330 n’éW ' Derate linearly from25°C ......... 1.33 mW/°C
Derate linearly from25°C .......... 40 mW/°C OUTPUT DRIVER
Surge Isolation voltage . ... ... ... . 7500 VAC Peak Off-State Output Terminal Voltage . . . .. 250 Volts
On-State RMS Current Ta=25°C... 100 mA
(Full Cycle, 50 to 60 Hz) T =70°C....50 mA
Peak Nonrepetitive Surge Current ........ 1.2A
(PW =10 ms, DC = 10%)
Total Power Dlssmatlon @Tp = 25°C ... .. 300 mW
Derate above 25°C .. ........... 4.0 mW/°C
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MCP3009 MCP3010 MCP3011

ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
LED Trigger Current
o (Current Required MCP3009 IeT - 15.0 30 mA Main terminal
a to latch output) MCP3010 - 10.0 15 voltage = 3.0 V
MCP3011 - 5.0 10
Holding Current Iy - 200 - uA Either direction
Critical Rate of Rise of dv/dt - 10.0 - V/us Static dv/dt
. g Off-State Voltage (see Figure 5)
3=
EI;_ Critical Rate of Rise of dv/dt 0.1 0.2 - V/uS Commutating dv/dt
o Commutating Voltage lLoap = 15 mA
(see Figure 5)
Isolation Voltage Viso 5300 VacRMS Relative humidity < 50%,
% l|.0 < 10 uA, 5 seconds
= Viso 7500 VACPEAK  Relative humidity < 50%,
S l1.0 < 10 pA, 5 seconds
g Isolation resistance Riso 1M ohms V.o = 500 VDC
Isolation capacitance Ciso 5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage Ve 1.3 1.50 \ Ig =60 mA
H Forward voltage temp.
o coefficient -1.8 mv/°C
a Reverse breakdown voltage BVRg 3.0 25 \ Ig =10 A
'5 Junction capacitance Cy 50 pF V=0V, f=1MHz
S 65 pF VE=1V,f=1MHz
- Reverse leakage current IR .35 10 rA Vg =30V
Peak Blocking Current, Iprm - 10 100 nA Vbrm = 250 V, Note 1
[+ N B .
ls E Either Direction
£ Q| Peak On-State Voltage, Vrm - 2.0 3.0 Volts ITm = 100 mA Peak
8 E Either Direction
(=]
Note 1. Test voltage must be applied within dv/dt rating.




MCP3009 MCP3010 MGP3011

TY!‘ICAL-ELECTRICAL CHARACTERISTIC CURVES
(25° Free air temperature unless specified)
_ 14 +800 1.3
@ - [T T T 7 :
o ] E Output Pulse Width = 80 us /
2 13 E IF = 20 mA /
> " _ N
= T=-55°C/ // 02+400 f=60Hz £ 11 -
>| 12 I // g / [a} \\
[ u N
2 N
o) 11T = +25°C 7 o 3] /| N N
z 11 w 0 < 09
5 rd £ /- z N
S 1o [ ]
2 T = +100°C_A i > 2
z LT md ) 8 -400 y 07
= 09 >~ VE —] [
I z
H E
“ 08 T — -800 7 0.5
0102 051 2 510 20 50100 -14 -10 -60 -20 20 60 10 14 ~40 -20 0 20 40 60 80 100
FORWARD CURRENT — If (mA) V1M — ON-STATE VOLTAGE (VOLTS) Ta — AMBIENT TEMPERATURE (°C)
C1686 C1687 C1688
Fig. 2. Forward Voltage Drop Fig. 3. Fig. 4. Trigger Current vs.
vs. Forward Current On-State Characteristics Temperature
STATIC — dv/dt TEST CIRCUIT COMMUTATING — dv/dt TEST CIRCUIT
1 6 Vee Rin 1 6
Z(— I ——A——
g {_2_ opsoiel o Vin () = Vrms 2 mopsoiel o R Vin (f) = Vims
o—| 10K o—|
4 g 4 RL
v 2N3304
9V \yVpack = 2nf x1.414 V) ¢
dt_w pack = 2mT X1.. rms L ) =
= 8881 Vims - 9 = 8,881 Vims
N cress
Fig. 5.
dv/dt Test Circuits
{
{
12.0 0.24 10 g 0.20
_ N 3
) . B
S . N
=100 - 0203 - by 16 =
Kl Static A o 2 8 \ AN 0.16 p
2 // z E N drf) ~d E
O 80 - 0.16 £ O 6 SseJo2
2 P £ RASNASN 12
'(7, Commutating b '(7, P, s
| 60 A 012 = 4 S 0.08 O
9 | 00~ 1. o
B (8] 5 |
3 08 | 3 | i RN X
4.0 0.08 — © .04 ©
Vin =30 V RMS 3 [ St dva 3
Test Circuit in Figure 5| ° Teosr?gil:r:ﬂ?ignd;i/d\:re 5| |
20 NI S S P 0 9 0
0 04 08 12 16 20 25 50 75 100
RL — LOAD RESISTANGCE (k(}) Ta — AMBIENT TEMPERATURE (°C)
C1690 C1691
Fig. 6 dv/dt vs. Fig. 7. dv/dt vs.
Load Resistance Temperature
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MCP3009 MCP3010 MGP3011

TYPICAL-ELECTRICAL CHARACTERISTIC CURVES

(25°C Temperature unless otherwise specified)

1000 ot 9:7 2.0 - i
> Hdv/dt = 0.2 V/us = N
2 H Test Circuit in Figure 5 < F =20 mA
B dv/dt = 8.9 Vinf = ™
n E RL =1k g 15 1 mEl
2 100 g NN
3 3
<] ™
> w 1.0
a g
w =)
) w
g < .
< T -
I " [
. I
= L
1.0 [T § 0 L il
10 100 1000 10,000 100,000 = 001 0.1 1.0 10 100
f — MAXIMUM OPERATING FREQUENCY (Hz) PW — PULSE WIDTH (ms)
C1692 C1696
Fig. 8. Commutating dv/dt Fig. 9. Maximum
vs. Frequency Nonrepetitive Surge Current
TYPICAL APPLICATION CIRCUITS
 —— *
L
2R ZL
Rin 4 ' 180 120V Rin 1 6 180 24k 120V
Vee ovW-o—| W 60 Hz Vee ovAWAVAo— WA WV 60 Hz
2 | MCP3009 2 | McP3009
:Dv—o- MCP3010 | —o :Do—c— MCP3010 |— 0.1 uF == C1
MCP3011 | 4 MCP3011 | 4
o— o—
C1693 (laT <15 mA) C1694
. .. Fig. 11. Inductive Load With
Fig. 10. Resistive Load Sensitive Gate Triac
Rin 1 6 180
Vee O-Mbﬁ VWA
2 | MCP3009
m MCP3010 | 02uF R
MCP3011 | 4
o—]

{15 mA < IgT < 50 mA)

Fig. 12. Inductive Load With
Non-Sensitive Gate Triac
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OPTICALLY ISOLATED
TRIAC DRIVER

— GENERAL
INSTRUMENT

‘MCP3020
MCGP3021
MCP3022

DESCRIPTION

The MCP3020, MCP3021 and MCP3022 are optically
isolated triac driver devices. These devices contain
a GaAs infrared LED and a light activated silicon

PACKAGE DIMENSIONS

l [ bilateral switch, which functions like a triac. This
B E series is designed for interfacing between electronic
o l . controls and power triacs to control resistive and
/ v inductive loads for 24 ions.
e v C ads 0 VAC operations
oo FEATURES
5 . . s
—‘ L |<— -M« 5"“13“ .»@5 N;i% NoTEs ® Low input current required (typically 5 mA —
5 270 | 686 MCP3022)
L T 4 B W g Minimum commutating dv/dt is specified at
SEATING _L : E 300 Ref [7.62 Ref.] 1 0.1 V/usec
PLANE : A o Pin for pin replacement for the MOC3020 and
P M H 070 1.78 MOC3021
— = e [os @ High isolation voltage —minimum 7500 VAC peak
1240 LJJ - 085 | 216 o Underwriters Laboratory (UL) recognized —
N 75 | 445 File E50151 q
® VDE approval applied for
NOTES
1. INSTALLED POSITION OF LEAD CENTERS
% LF)?/LEJE:I’:If(I:I‘EgTALLED POSITION APPLICATIONS
© CEATING PLANE TS ARE MADE FrOM THE ® European applications for 240 VAC
5. MINIMUM 0.100 INCH o Tfiac driver d
B [ndustrial controls
Anode @ @ Main Terminal 8 Traffic lights
} ) B Vending machines
cathode Db—~y iac piver Substrate @ Motor control [
o Solid state relay l
© (%) Main Terminal

X 3 L. c1703
Fig. 1. Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE INPUT DIODE
Storage temperature . ......... -55°C to 150°C Forward DCcurrent . ................ 60 mA
Operating temperature . . . ...... -40°C to 100°C Reversevoltage ...................... 3V
Lead temperature Peak forward current
(Soldering, 10sec) . ................. 260°C (1uspulse,300PPS) ... ovii i in e ann 30A
Total package power dissipation @ 25°C Power dissipation 26°C ambient ........ 100 mW
(LED plus detector) . PRI 330 mOW Derate linearly from 25°C . ........ 1.33 mwW/°C
Derate linea.rly from25°C .......... 40mW/°C OUTPUT DRIVER
Surge lsolation voltage . .. ... ... 7500 VAC Peak Off-State Output Terminal Voltage ..... 400 Volts
On-State RMS Current Tp =25°C ... 100 mA
(Full Cycle, 50 to 60 Hz) T, =70°C ... .50 mA
Peak Nonrepetitive Surge Current .. ...... 1.2A
(PW =10 ms, DC = 10%)
Total Power Dissipation @ Ty =25°C . . . . . 300 mW
Derate above 25°C . ............ 4.0 mw/°C
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MCP3020 MCP3021 MCGP3022

ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

Note 1. Test voltage must be applied within dv/dt rating.

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
LED Trigger Current
(Current Required MCP3020 lET - 15 30 mA Main terminal
8 to latch output) MCP3021 - 8 15 voltage = 3.0 V
MCP3022 - 5 10
Holding Current I - 200 - RA Either direction
Critical Rate of Rise of dv/dt - 15 - V/us Static dv/dt, Tp =85°C
- g Off-State Voltage (see Figure 4)
3: Critical Rate of Rise of dv/dt 0.1 0.2 - V/uS Commutating dv/dt
© § Commutating Voltage lLoap = 15 mA
(see Figure 5)
Isolation Voltage Viso 5300 VacRMS Relative humidity < 50%,
2 .o < 10 uA, 5 seconds
g Viso 7500 VAcPEAK  Relative humidity < 50%,
i 1.0 < 10 A, 5 seconds
g Isolation resistance Riso 101 ohms V|.0 = 500 VDC
Isolation capacitance Ciso 5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage Vg 1.3 1.50 v Ig =60 mA
g Forward voltage temp.
<] coefficient -1.8 mVv/°C
o Reverse breakdown voltage BVR 3.0 25 v Ir =10 A
S Junction capacitance Cy 50 pF VE=0V,f=1MHz
E 65 oF VE=1V,f=1MHz
- Reverse leakage current Ir .35 10 uA Vg =30V
Peak Blocking Current, IpRM - 10 100 nA Vporm = 400 V, Note 1
- g Either Direction
2 B Peak On-State Voltage, Vrm - 20 3.0 Volts ITm = 100 mA Peak
Sw Either Direction
°8
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MCP3020 MCP3021 MCP3022

TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Specified)
[a]
+800 N 14
z 3
£ 4 s 13 \\
= / 5
Z+400 7 > 12
u
= / |
5 4 E 1.1
o0 / & 10 AN
= c
Pt / ) N
e / O 09 g
) [a g
pd
O -400 / G 08 [
| 7/ 0 |
-800 ,l_ 0.6
-30 -20 -1.0 0 10 20 3.0 L 40 -20 0 20 40 60 80 100
Vim — ON-STATE VOLTAGE (VOLTS) Ta — AMBIENT TEMPERATURE (°C)
c1n C1712
Fig. 2. Fig. 3. Trigger Current vs.
On-State Characteristics Temperature
TEST CIRCUITS FOR dv/dt MEASUREMENTS
1 6 {
Z —_—
w { o | MCP3020
o | —— MCP3021 —o Vin (f) = Vrms
MCP3022 4
4 RL
&Y = Wpack = 2af x1.414 Vrms !
= 8.88 f Vrms
Fig. 4. Static dv/dt
Vce 1 6
o—AMN—
2| MCP3020
MCP3021 —o Vin (f) = Vrms
MCP3022
o—
4 RL
& — 888 1 Vims
C1689A
Fig. 5. Commutating dv/dt
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PHOTO SCR OPTOISOLATORS

MCS2
MCS2400

PACKAGE DIMENSIONS DESCRIPTION
The MCS2 and the MCS2400 devices consist of a photo
e s 4 "h‘ SCR coupled to a gallium arsenide infrared diode in a (
Y Y ¥ six lead plastic DIP package. The MCS2 has a blocking
I 7 voltage rating of 200 volts while the MCS2400 has a
B 400 volt rating.
| o FEATURES
lu;’ l-;-‘ L‘s'] ] - ® Built-in memory
= m AC switch (SPST)
e - TR T e ® High current carrying capability
T - T T (pulsed condition)
seating | W | s T eor ® Plastic dual-in-line package
FLANE ¥ I | L A R m High isolation resistance — 10" Q
| o m Compact, rugged, light-weight
e [ EE _é_g___ ® Low coupling capacitance — 1.0 pF typical
LJ_ - T & MCS2400, UL recognized (File E50151)
(L0 0 ®m High isolation voltage
o o O] wores Viso = 2500 V RMS, 1 minute
oL P o - e = VDE approval appiied for |
AT O APPLICATIONS
1339 The Photo SCR coupled pair is intended for applica-
tions where complete electrical isolation is required ﬂ
between low power circuitry, such as integrated cir-

cuits, and AC line voltages. It provides high speed

switching of relay functions. Because of its bistable
characteristics, it lends itself for use as a latching re-
lay in direct current circuits. {

ABSOLUTE MAXIMUM RATINGS

Storage temperature -55°C to 150°C
Operating temperature -55°C to 100°C
L.ead soldering time @ 260°C 7.0 seconds

LED (GaAs Diode)

DETECTOR (Photo SCR)

Power dissipation @ 25°C ambient ... ...... 90 mW Power dissipation @ 25°C ambient . .. ...... 200 mw
Derate linearly from 25°C . 1.2 mW/°C Derate linearly from 25°C .. 2.67 mW/°C
Continuous forward current ... ........... 60 mA MCS2 DC anodecurrent ... ............ 150 mA
Reversevoltage . ..................... 3.0V MCS2400 DC anodecurrent . .. ... ....... 100 mA
Peak forward current . .. ... ... ... L. ... 05A Peak pulse current (100 us, 120 pps) . ....... 1.0A

(50 us pulse, 120 pps) Averagegatecurrent . ... ... ... ... ... 25 mA
COUPLED Reverse gatecurrent . ... .............. 1.0 mA
Isolation voltage . . . .. .............. 3550 VDC MCS2 anode voltage (DC or peak AC) ....... 200V
Total package power dissipation .......... 250 mwW MCS2400 anode voltage (DC or peak AC) ... .. 400 V

Derate linearly from 25°C . i 3.3mW/ C




MCS2 MCS2400

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

) MCS2 MCS2400
CHARACTERISTICS MIN, TYP. MAX.  MIN. TYP. MAX. UNITS TEST CONDITIONS

INPUT DIODE .

Forward voltage (Vg) 1.25 1.5 1.25 1.5 vV lg=20mA

Reverse voltage (VR) 3.0 — - 3.0 - - \ Ig = 10 uA

Reverse current (Ig) — .001 10 — .001 10 MA  Vp=3.0V

Junction capacitance (Cy) — 50 — - 50 — pF V=0
DETECTOR

Forward leakage current (lgx) - .02 2.0 - .02 2.0 MA  Vgy = Rated Vgy, Rgk = 27k§2

Reverse leakage current (lgx) - .02 2.0 - .02 2.0 MA  Vrx = Rated Vry, Rgk = 27k2

Forward blocking voltage (Vexm, Vom) 200 — - 400 — — Y Rak = 10k§2 @ 100°C

Reverse blocking voltage (Vrom) 200 - - 400 - - \ Rgk = L0k @ 100°C

On voltage (Vrm) - .98 1.3 - .98 1.3 \Y I+ =100 mA

Holding current (lx) .01 .16 .50 .01 .16 .50 mMA  Rgg = 27k

Gate trigger voltage (Vg7) - 0.5 1.0 — 0.6 1.0 \% VEx =100V

Gate trigger current (Ig) - 19 100 - 23 100 MA  Vex =100V, RL = 10k, Rgk = 27k82
COUPLED

Turn on current (threshold), (lgT) 0.5 5.0 14 0.5 5.0 14 mA  Vgx =100V, Rgk = 27kQ2

tr + tq (See note 1) = (ton) - 7 - — 7 — us g =30mA, Rgk = 27k§2, Vec = 20 V

Steady state voltage (Viso) 3500 — — 3500 — — VDC t=1min.

2500 - - 2500 - - VRms t =1 min.
Surge isolation rating 4000 - - 4000 - — VDC t=1sec.
3000  — - 3000  — - Vems t=1 sec.
Isolation resistance (Rso) 10 1012 - 1ot 1012 - Q v =500VDC
Isolation capacitance (Cgo) - 1.0 2 - 1.0 2 pF  f=1MHz

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

16
© 14
2 A
= S A
| g 1.3 I
z 2 TA = —55°C |4 //’
= -1 bl
% Leproh 44~ g’ B "
g 1w \e > LA T(|TA = +257C Ll M
2 T g v ion
o e -3mAdl H LUHTA - ool
a AR = A W
| T 2 1.0}
- —— T " 5
> 9 o z; 4
Ta=25"C 1 Ve
L1l 8
1bo 1000 10,000 100,000 A 1020 50 100
TIME — HOURS €360 Ir - FORWARD CURRENT —mA  C361
Fig. 1. LED Lifetime vs. Fig. 2. Forward Voltage vs.
Forward Current Forward Current
10A 7—— 100
—
-
e
v N
1A
7/ N
= / 2% TEST 10 AN
v LIMIT MAX. <
< / E
3 100 mA I !
o ofofof [ x A,
a afsfa] 1 =
Q b 9
E il / A
N
10 mA -~ | N
] ]
1 mA l 01
a 3 1 3 10 1000 1k 10k 100k
ANODE TO CATHODE VOLTAGE ~ V €362 Rgk — 2 €363
Fig. 3. Anode Current vs. Fig. 4. Holding Current vs.
Anode-Cathode Voltage Gate-Cathode Resistance
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MCS2 MCS2400

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (Cont'd)
(25°C Free Air Unless Otherwise Specified)
30 o
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Rek E 200
10k g \
20 Lo100
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10 20 X 30 40 01 05 2 10 50 200 1000
e m ca4 MINIMUM CRITICAL dV/dt — VOLTS/uSEC C366 '
Fig. 5. Trigger Delay Time vs. Fig. 6. Forward Blocking Voltage vs.
Forward Current (note 1) Critical dV/dt
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MCS2 MCGS2400

TYPICAL CIRCUIT APPLICATIONS

= C372A

OPERATING SCHEMATICS

MCS2 DC LOAD
Vee - R Vg I

Ru

120
VRMS
60~

CONTROL
INPUTS

TTL GATE

C13s

RELAY CIRCUIT FOR HALF WAVE A.C. CONDUCTION

NOTES
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1. The rise time of the SCR is typically less than 500 nanoseconds.




PHOTO SCR OPTOISOLATORS

'GENERAL

INSTRUMENT

MCS21
MCS2401

PACKAGE DIMENSIONS DESCRIPTION

The MCS21 and the MCS2401 devices consist of a
I‘C*l photo SCR coupled to a gallium arsenide infrared
diode in a six lead plastic DIP package. The MCS21
T_ 7 has a blocking voltage rating of 200 volts while the
MCS2401 has a 400 volt rating.

e

FEATURES

%F 8 Built-in memory

8 AC switch (SPST)

Tvsor & T Twores = High current carrying capability

T T (pulsed condition)

Plastic dual-in-line package

High isolation resistance — 10'! Q

Compact, rugged, light-weight

Low coupling capacitance . .. 1.0 pF typical

MCS21, MCS2401, UL recognized (File #E50151)

VDE approval applied for

N

-

|

| a ]

175 | 4

monlo 8 )GATE
camvoce G LEE Danone 1OTES, o rosmonor LeRpcenTEns
(Dcaruone SEURRACES o rosmion APPLICATIONS

§ ot WEASUREMEATS ARE SADE FAOM

5 MO 0,100 TuCh The Photo SCR coupled pair is intended for applica-
tions where complete electrical isolation is required
between low power circuitry, such as integrated cir- q
cuits, and AC line voltages. |t provides high speed
switching of relay functions. Because of its bistable
characteristics, it lends