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About General Instrument
Optoelectronics

Experience

For the last seventeen 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 llI-V materials technology, we have
contributed many firsts to the field of optoelectronics—in LED lamps, displays and
optocouplers.

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 water manufacturing. This ensures quality and
reliability in our products.

Reliable Products

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

Broad Product Range

We offer high performance optoelectronic devices in four major categories;
optocouplers, displays, lamps, and light bars and bargraph arrays. 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 worldwide.
In addition, four General Instrument Direct Sales Offices in the United States and
eleven 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 engineers
can offer assistance in design and product selection. The lists on pages 411 and 414
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.
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About This Catalog

This catalog describes in detail our complete line of optoelectronic products. For your
convenience, the catalog is divided into four major product groups—optocouplers,
displays, lamps, and light bars and bargraph arrays.

A selection guide will be found at the begining 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 alphanumeric listing appears on page xi which lists all
nrodiuicte individiially with tha appropriala data sheet nage number. An alchanumeric
products ir ! numeric
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listing also appears at the beginning of each product section.

Application notes starting on page 367 provide useful technical information to assist
you in selecting and testing optoelectronic devices.

DATA SHEET CLASSIFICATIONS
CLASSIFICATION PRODUCT STAGE DISCLAIMERS

Preview Formative or Design This document contains the design

DATA SHEET specifications for product under development.
Specifications may be changed in any manner
without notice.

Advance Information Sampling or This is advanced information, and

DATA SHEET Pre-Production specifications are subject to change without
notice.

Preliminary First Production Supplementary data may be published at

DATA SHEET a later date.

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 412 and 414.

Warranties

Seller warrants all items against defects in material and workmanship under normal
use and service for a period of one (1) year from the date of shipment; provided,
however, that Seller's liability under said warranty shall be limited, at Seller's option, to
crediting Buyer's account or replacing or repairing items or parts thereof which Seller's
inspection shall have disclosed to its satisfaction to have been defective in the form in
which it was shipped by Seller, prior to its use in further manufacture or assembly.
This warranty shall not apply to items or parts thereof that have been (a) subjected to
misuse, neglect, accident, damage in transit, abuse or unusual hazard; (b) repaired,
altered or modified by anyone other than Seller; or (c) used in violation of instructions
furnished by Seller. All requests for return of items must receive the written
authorization of Seller.

Seller's warranties extend to the Buyer and to no other person or entity.

Seller's warranties as hereinabove set forth shall not be enlarged, diminished or
affected by, and no obligation or liability shall arise or grow out of, Seller's rendering of
technical advice or service in connection with Buyer's order of the goods furnished
hereunder.

THE FOREGOING ARE IN LIEU OF ALL WARRANTIES, EXPRESS, IMPLIED, OR
STATUTORY, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND ANY
OTHER WARRANTY OBLIGATION ON THE PART OF THE SELLER.
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MANG960 271 MCP3041/1Z 117 MV5021 337
MANB6980 27 MCP3042 121 MV5022 337
MAN71A 229 MCP3043 121 MV5023 337
MAN72A 229 MCT2 125 MV5024 337
MAN73A 229 MCT2E 129 MV5025 337

MANT74A 229 MCT210 133 MV5026 337
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General Instrument Reliability

At General Instrument, product dependability is assured through an active program which includes:

New Product

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 implemented
in the development stage where
actual testing begins. Stress tests are
performed to show potential problem
areas and the reliability of the new
product is compared directly with
that of a previously qualified product
of a similar generic 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
considered qualified and transferred
to the reliability monitoring program.

Quality Control
Quality control is 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.
» Wire-bond control gate.
« Encapsulation control gate.
e Equipment monitors.
« Final Q.A. gate of all lots.
« Finished goods stores monitor.
« 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.

*Not all tests apply to all products.

Reliability monitoring consists of
the following tests.”
¢ D.C. Operating Life
Ta = 25°C or High Temperature
Time = 1000 hours
Iz = max. rated
* High Temperature Storage
Ta = 150°C or specified
Time = 1000 hours
¢ Low Temperature Storage
Ta = -55°C or specified
Time = 1000 hours
« 85/85 No Bias
Tp =85°C
RH = 85%
Time = 1000 hours
« HTRB
Ta = 100°C or specified
Voltage = 80% max. rated
Time = 1000 hours
e Thermal Shock per
MIL-STD-883C, Method 1011
Ta = 0°C to 100°C (Air to Air)
No. of cycles = 30
» Temperature Cycle per
MIL-STD-883C, Method 1010
Ta = per device based on storage
temperature (Air to Air)
No. of cycles = 50
e Pressure Pot pressure = 15 PSI
Time = 96 hours
Ta=121°C £ 1°C
e 85/85 and Pressure Pot tests are
not required per MIL-STD-883C
for Hermetic Products.
¢ Solder Heat Tests (visible
products only) per MIL-STD-883C
Method 2003.3
Ta = 260°C + 5°C
Duration = 10 sec. MA

Reliability Test Facilities
Both in Palo Alto and Kuala

Lumpur (Malaysia), test facilities are

equipped with:

« Automated Testing.

« Life test equipment—

High and Low Temperature.

o Temperature/humidity chambers.

» High Temperature ovens.

e T/S and T/C equipment.

In addition, the failure analysis lab
facilities in Palo Alto and Kuala
Lumpur have the following
capabilities:

e Electrical testing and verification.

¢ Pin-to-pin measurements.

« Package dissection and cross-
sectioning.

« Chemical etching.

« Optical photomicroscopy.

« Micromanipulators.

* Access to scanning electron
microscope with X-ray
spectrometry.

¢ Access to Augur 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
illustrated in the accompanying
diagram.

NUFACTURING

Reliability Monitors

Qua

lity Control Through

Process Equipment Audits

FAILURE
ANALYSIS
Physics and
Mechanisms of
Failure
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Optocouplers

Alphanumeric Product Listing
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UL Package Codes 11
VDE Data Sheet 13
OPTO PLUS 15
SMD Option 100 17
4N25 19
4N26 19
4N27 19
4N28 19
4N32 23
4N33 23
4N35 27
4N36 27
4N37 27
6N135 77
6N136 77
6N137 9
6N138 31
6N139 31
740L6000 35
740L6001 35
740L6010 35
740L6011 35
CNX35 43
CNY17-1/1Z 47
CNY17-2/2Z 47
CNY17-3/3Z 47
CNY17-4/4Z 47
CNY65 51
H11A1/1Z 55
H11AA1 59
H11AA2 59
H11AA3 59
H11AA4 59
H11D1/1Z 61
H11D2/2Z 61
H11D3/3Z 61
H11G1 65
H11G2 65
H11G3 65
HCPL-2502 77

Product

HCPL-2503
HCPL-2530
HCPL-2531
HCPL-2601
HCPL-2630

HCPL-2631
HCPL-2730
HCPL-2731
MCA11G1
MCA11G2

MCA11G3
MCA230
MCA231
MCA255
MCA2230Z

MCA2231Z
MCA2255Z
MCL2501
MCL2502
MCL2503

MCL2530
MCL2531
MCL2601
MCL2630
MCL2631

MCL2730
MCL2731
MCP3009
MCP3010
MCP3011

MCP3012
MCP3020/0Z
MCP3021/1Z
MCP3022/2Z
MCP3023

MCP3030
MCP3031
MCP3032
MCP3033
MCP3040/0Z

Page
77

101

109

117
117
121
121
117

Product

MCP3041/1Z
MCP3042
MCP3043
MCT2
MCT2E

MCT210
MCT2200/0Z
MCT2201/1Z
MCT2202/2Z
MCT26

MCT270
MCT271
MCT272
MCT274
MCT275

MCT276
MCT277
MCT4
MCT4R
MCT5200

MCT5201
MCT5210
MCT5211
MCT6
MCT61

MCT62
MCT66
MID400

Page
117
121
121
125
129

133
137
137
137
141

143
147
151
155
159

163
167
171
173
175

175
181
181
187
187

187
187
191

[
4
2
o
3
<]
o
<)
2
o
o




OPTOCOUPLERS HiGH SPEED %

FAN-IN/FAN-OUT AND CTR AT 0-70°C; ALL WITHSTAND TEST VOLTAGES ARE 2500 VAC RMS 1 MIN.

Vcel/Veco| FAN-IN/FAN-OUT DATA
IVALENT PART
Rl NUMBER | INPUT ouPuUT OR OR CTR MIN, RATE S | pacE | comment
BVCEO @IF =mA (NRZ) TYP. .
5] Vee
out Logic Logic
5 g‘g{‘, 740L6000 1LSTTL | 10 TTL Loads 5V/5V 0.4 mA/16 mA 15 Mbit/s | 15 kV/us 35 Buffer
GND Load Totem Pole
4
out
2086
NOISE
Vccd SHIELD Ve
N ! out Logic Logic
= sour | 740L6001 | 1LSTTL | 10 TTL Loads | 5V/5V 0.4mA/16mA | 15Mbit/s [ 15kV/us | 35 Inverter
| Load Totem Pole
GND| : GND
el 4out
2087
Logic Logic
740L6010 1LSTTL { 10 TTL Loads | 5V/5-15V 0.4 mA/16 mA 8 Mbit/s 15 kV/us 35 Buffer
Load Open Coll.
Logic Logic
740L6011 1LSTTL | 10 TTL Loads | 5 V/5-15V 0.4 mA/16 mA 8 Mbit/s | 15 kV/us 35 Inverter
Load Open Coll.
6N137 Logic 5 mA/13 mA
MCL2601 LED 8 TTL Loads —/5V Recommended 10 Mbit/s | 10 kV/us 91
HCPL-2601 Open Coll. IF=6.3mA
Nt
Vet }, MCL2630 Dual 5 MA/3 mA
2 Zin | MCL2631 Dual Logic —/5v | Recommended | 10Mbits | 10kV/us | 97
B Slv: | HCPL-2630 LED 8 TTL Loads r = 6.3 mA "
Vi A - e
F*E Tlonn HCPL-2631 Open Coll.
1979
Guaranteed
0
MCL2501 LED Transistor to15V 14% @ 8 mA 1 Mbit/s 10 kV/us Switch Times
17% @ 16 mA .
0-70°C
6N136" LED Transistor to15V 15% @ 16 mA 1 Mbit/s 10 kV/us
MCL2502 LED Transistor to15V 15-22% @ 16 mA 1 Mbit/s 10 kV/us 77 Recommended
HCPL-2502 .
IF is 20%
MCL2503 . o 5 Above Rated IF
KV,
HCPL-2503 LED Transistor to15V 9% @ 16 mA 1 Mbit/s 10 kV/us
6N135 LED Transistor to15V 5% @ 16 mA 1 Mbit/s 10 kV/us
MCL2531 Dual Dual o !
HCPL-2531 LED Transistor to15V 15% @ 16 mA 1 Mbit/s 10 kV/us
Recommended
85 IF is 20%
Above Rated IF
MCL2530 Dual Dual .
1 Mbit/: 10 kV/
HCPL-2530 |  LED Transistor | ©©1%V % @16 mA bivs us
inquire About Base-less Version MCL/HCPL-4502 Continued next page
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OPTOCOUPLERS HIGH SPEED S\ Continued

FAN-IN/FAN-OUT AND CTR AT 0-70°C; ALL WITHSTAND TEST VOLTAGES ARE 2500 VAC RMS 1 MIN.

VcoiVcco| FANAIN/FAN-OUT | DATA CMR
Eoé::;lé‘liﬁ-“" NS;HBLR INPUT OUPUT OR OR CTR MIN. RATE TYP. PAGE COMMENT )
BVCEO @IF =mA (NRZ) TYP. 5
o
3
0/

BN139 LED | Darlington | totgy | “00%M@OSMA |00 s | 10 kV/s g
500% @ 1.6 mA Low VCE(SAT) -
of 0.4V &

31 Recommended

IF is 20%
6N138 LED Darlington | to7v | 300%@1.6mA | 100kbit/s | 10KV/ps Above Rated Ir
[NOSE ) MCL2731 . 400% @ 0.5 mA .
‘m SHIELD 8)vec | HoPL-2731 LED Darlington to18V 500% @ 1.6 mA 100 kbit/s | 10 kV/us
V‘_'lz}* 3 Recommended
! " IF is 20%
-3 ! §]Voz Above Rated Ir
V2 &f MCL2730
*E 5]GND LED Darlington to7V 300% @ 1.6 mA 100 kbit/s | 10 kV/us
1983 HCPL-2730

OPTOCOUPLERS puaLs s

ALL WITHSTAND TEST VOLTAGE 2500 VAC RMS 1 MIN.

EQUIVALENT PART Vcc OR | CTRCE(SAT) MIN. | DATARATE[ CMR
CIRCUIT numBer | OUPUT | Byceq | @ir=mAorFyFo | (NRZ)TYP. | TYP. |PAGE COMMENT
V;E e | moLesao
-EE } (7)o ;gi';éﬁso Logic 5V 5 mA/13 mA 10Mbit/s | 10kV/us | o7 See Also
-134 ! 6]Voz igh-Spee
VHE}@ g HCPL-2631
<4 By
c1979
E]Vcc mg;if:ao Transistor to15V 5% @ 16 mA 1 Mbit/s 10 kV/us
7]V See Also
E]vnz 85 High-Speed
B MCL2531 Transistor | to15V 15% @ 16 mA 1 Mbit/s 10 kV/us
HCPL-2531
c1944
s MCL2730 Split
HIE! i
V:,E o fiee | jopL2730 | Darlington| 107V | 300%@16mA | 100kbivs | 10kV/us
—E : 1|Vo o
101
-BH! 6]Ve2
o )
2 Slew | MCL2731 Split 400% @ 0.5 mA )
4 oz | HOPL2731 | Dartington [ © 18V | soom@1ema | 100KPIVS | 10KV
A"'JDEE}_‘E@EM"- MCT62 125% @16 mA | 15kbit/s CTRGEMIN) = 100, 5 mA/5 V
CATH 2] Zcow. | MCT61 Transi 12.5% @ 16 mA 10 kbit/s CTRceMIN) = 50, 5 mA/5 V
MCT66 ransistor [ 30V 5% @ 40 mA 5 Kbt/ 187 Low Cost
caTh 3 BlcolL o s
}-’. MCT6 12.5% @ 16 mA 1 kbit/s Low Cost
ANODE[3] Emir.
C2085




OPTOCOUPLERS TRANSISTOR-OUTPUT LOW SPEED %\
LISTED BY INCREASING Ir AND DECREASING CTRCE(sAT)

Do | wien | o] o] eV ] S | A | M| | e
@lF= [ mA @lF= [ mA =IF | VOLT. VOLTAGE
MCT5211 75% | 1.0 110% 1 0.25% 30 5 KV/us 5 2500 VACRMS | 181
oot onse | MCT5211 100% | 1.6 150% | 1.6 ] 03 % 30 5 KV/us 5 2500 VACRMS | 181
Cﬂm-@ﬂ IEE]WL Also See Darlington

2. MCT5210 60% | 3.0 70% | 30| 02% 30 5 KV/us 5 2500 VACRMS | 181

: Zii':: MCT210 50% | 3.2 150% | 10| — 30 - 2500 VACRMS | 133
MCT5201 120% | 5.0 TYP300% 5.0 | 0.28% 30 5 KV/ps 5 2500 VACRMS | 175
i m (MCTS) See Duals| 2500 VACRMS | 187
VLE MCL2501" 14% | 8.0 See High Speed 15 | 10kv/us 2500 VACRMS | 77
By MCL2503 1% | 8.0 See High Speed 15 | 10kV/us 2500 VAC RMS 77

E (MCL2530/31) See Duals| See High Speed 15 10 kV/us 2500 VAC RMS 85
MCT5200 75% 10 TYP200%| 10 | 0.2 % 30 5 KV/us 5 7500 VAC PEAK | 175

CNX35 40-160% | 10 - - - 30 - 4400 VDG 43

MCT2200 25% 10 20% 10 — 30 - 7500 VAC PEAK | 137

MCT2201 25% 10 100% | 10 — 30 - 7500 VAC PEAK | 137

MCT2202 25% 10 63-125% [ 10 - 30 — 7500 VAC PEAK | 137

avooe[i] E8ase | cNy17-1 25% 10 40-80% | 10 - 70 - 7500 VAC PEAK | 47
catH[2] cOL CNY17-2 25% 10 63-125% | 10 - 70 - 7500 VAC PEAK | 47
B i 'n emrr. | CNY17-3 25% 10 100-200%| 10 — 70 - 7500 VAC PEAK | 47
a7 | CNY17-4 25% 10 160-320%| 10 - 70 - 7500 VAC PEAK | 47

MCT270 20% 10 50% 10 - 30 - 2500 VACRMS | 143

4N35 20% 10 340% | 10 - 30 - 2500 VAC RMS 27

4N36 20% 10 340% | 10 - 30 - 2500 VACRMS | 27

4N37 20% 10 320% | 10 — 30 — 2500 VAC RMS 27

4-PIN CNY65 10% 10 50% 10 - 32 - 11.6 kVDC 51

H11A1 5% 10 50% 10 — 30 — 7500 VAC PEAK | 55

H11AA1, 2,3, 4 See AC-Input 2500 VACRMS | 59

H11D12 5% 10 20% 10 — 300 - 7500 VAC PEAK | 61

H11D22 5% 10 20% 10 — 300 - 7500 VAC PEAK | 61

H11D3? 5% 10 20% 10 - 200 - 7500 VAC PEAK | 61

MCT277 40% 16 100% | 10 — 30 — 2500 VACRMS | 167

Anaoefi Goase [Tz 125% | 16 20% 10 — 30 - 2500 VACRMS | 125
cATH[Z BlcoL | MCT2E 125% | 16 20% 10 - 30 - 2500 VACRMS | 129
Bl = ln emir. | MCT271 125% | 16 45-90% | 10 — 30 - 2500 VAC RMS | 147
€01 | McT272 125% | 16 75-150% | 10 — 30 — 2500 VACRMS | 151

MCT274 125% | 16 225-400%| 10 - 30 - 2500 VACRMS | 155

MCT2752 125% | 16 70-210% | 10 - 80 — 2500 VACRMS | 159

MCT276 12.5% | 16 15-60% | 10 - 30 - 2500 VACRMS | 163

MCT277 40% 20 100% | 10 - 30 - 2500 VACRMS | 167

MCT26 1.25% | 20 6% 10 - 30 - 2500 VACRMS | 141

4N25 4% 50 20% 10 - 30 - 2500 VACRMS | 19

4N26 4% 50 20% 10 - 30 - 2500 VACRMS | 19

4N27 4% 50 10% 10 - 30 - 2500 VACRMS | 19

4N28 4% 50 10% 10 - 30 - 2500 VACRMS | 19

1 Guaranteed Switching Times Over 0-70°C
2 High Volt

3AtTA - -5510 +100°C

6

4 To Order VDE Device, Add Z Suffix To Part Number Except CNY65
5 Inquire About Pending VDE Qualification




OPTOCOUPLERS NON-ZERO-CROSS TRIACS S

EQUIVALENT PART IFT VORM VDE' WITHSTAND PAGE
CIRCUIT NUMBER MAX. MIN. AVAIL. TEST VOLTAGE
MCP3023 5mA 400V 2 109 g
MCP3022 10 mA 400 V 113 a
3
avone] e MCP3021 15 mA 400V 113 8
TERM. 3 o
MCP3020 30mA 400V 2 28
caTi [z v L 7500 VAC PEAK B
I MCP3012 5mA 250 V o
E ﬂ MAIN
TEAM. MCP3011 10 mA 250 V 105
MCP3010 15mA 250 V
C2081 MCP3009 30mA 250 V

1To Order VDE Device, Add Z Suffix To Part Number
2|nquire About Pending VDE Qualification.

OPTOCOUPLERS ZER0O-CROSS TRIACS S

EQUIVALENT PART IFT VORM' VDE? WITHSTAND PAGE
CIRCUIT NUMBER MAX. MIN. AVAIL. TEST VOLTAGE
MCP3043 5mA 400V E 121
MCP3042 10 mA 400 V 3 121
anooef] an MCP3041 15 mA 400 V 117
TERM.
MCP3040 30mA 400 V 117
CATH2] [5]NC* 7500 VAC PEAK
S MCP3033 5mA 250 v 121
g Ugaijma
TERM. MCP3032 10 mA 250 V 121
c2080 MCP3031 15 mA 250 V 17
MCP3030 30mA 250 v 117

‘Inquire About Availability of New 600 V Triac Couplers.
2To Order VDE Device, Add Z Suffix To Part Number
3Inquire About Pending VDE Qualification.



OPTOGCOUPLERS DARLINGTON-OUTPUT S

LISTED BY INCREASING Ir AND DECREASING CTRcE(sAT) MIN.

EQUIVALENT PART CTRCE(SAT) o0-70°c| CTRCE | BVCEO | cyp | ypgt | WITHSTAND
CIRCUIT NUMBER MIN. cTR | MIN_1 MIN. | oo | TEST _ |PAGE| cCOMMENTS
@ IF = [mA] VCE(SAT) @IF=|mA| VOLT. : g VOLTAGE
SHIELD.
o ="
Zy ] | —w
v E% ‘J—‘* . |ewee 400% | 05| 0.4V S 18 | 10 kV/ps 2500 VACRMS | 31 | Hi-Speed
3 I 0
- )
fa ! t)_}-s GhD
1984
[NOlSE |
R E,sm;w 8|vee
Vey (3
.[ZT: ﬂvm
=N - MCL2731 | 400% 05| 0.4V See: Duals 10 kV/us 2500 VACRMS | 101 | Hi-Speed
v'-’ 3%& Voz
.E ! 5|GND
€1943
0/ 0/
- Goase | MCA2281Z | 200% | 10| 1.0V 500% | 10 30 7500 VAC PEAK| 73
cATHiE .;m MCA231 200% [ 1.0] 10V 200% | 10 30 - 2500 VAC RMS | 69
2o
3| DET ) )
g (MCT5211) | 75% |1.0| 04V 30 .5 KV/us 2 |7500 VAC PEAK| 181 | See: Transistor
C2084 Output Couplers
6N139 500% |1.6| 0.4V 18 | 10kV/pus 2500 VAC RMS | 31 Hi-Speed
MCL2731 | 500% [1.6| 0.4V See:Duals | 18 | 10kV/us 2500 VACRMS | 101 |  Hi-Speed
]
2
v;E 6N138 300% [1.6] 0.4V 7 | 10kv/us 2500 VAC RMS Hi-Speed
3
[
(McTs211)| 100% |1.6] 0.4V 30 5 kV/us 2 1g1 | See: Transistor
) ’ Output Couplers
ANODE(1 6|BASE
i o MCA2231Z | 200% [5.0]| 1.0V 500% | 10 30 — 7500 VAC PEAK| 73
CATH(Zh @ LpryBloo Ucios | 200% | 50| tov 200% |10 [ 30 — 2500 VAC RMS | 69
B aemir. | 4n33 25% |8.0] 1.0V 500% | 10 30 - 2500 VAC RMS 2
G208 | 4N32 25% [8.0] 10V 500% | 10 30 — 2500 VAC RMS
To Order VDE Device, Add Z Suffix To Part Number Continued next page

2Inquire About Pending VDE Qualification



OPTOCOUPLERS DARLINGTON-OUTPUT s\  Continued

LISTED BY INCREASING Ir AND DECREASING CTRCE(SAT) MIN.

EQUIVALENT PART CTRCE(SAT) o-70°c] CTRce | BVCEO | oyr | ypet | WITHSTAND -
CIRCUIT NUMBER MIN. CTR MIN. MIN. TYP, AVAIL TEST PAGE| COMMENTS -
@ IF = |[mA[ VCE(SAT) @IF=[mA| VOLT. . g VOLTAGE 9
[
3
3
E MCA11G1 | 1000% | 10 1.0V 500% | 1.0 100 — 2500 VACRMS | 65 | H11G1 Hi-Volt =]
ANODE[Y 6jBASE 4
o
cAth[2hy | 5lcoLL.
B lemiT. A
MCA11G2 | 1000% | 10 1.0V 500% | 1.0 80 — 2500 VACRMS | 65 | H11G2 Hi-Volt
c2083
MCA2231Z | 500% | 10 1.2V 500% | 10 30 — 7500 VAC PEAK| 73
ANODE[]] BASE L
CATH[2] 5| 5jcoLL.
B i3] Emir.
MCA231 500% | 10 1.2V 200% | 10 30 — 2500 VAC RMS | 69
c2084
ANODE[T} l6]BASE
CATH 2} L Ecuu_ MCA11G3 250% | 20 1.2V 200% | 1.0 55 — 2500 VACRMS | 65 | H11G3 Hi-Volit
E 4]emir.
£2083
MCA2255Z [ 100% |50 1.0V 500% | 10 55 - 7500 Vac PEAK| 73
ANUDEd {6]Base
MCA255 100% | 50 1.0V 100% | 10 55 — 2500 VACRMS | 69
CATH 2] ®, f5jcoLL
g e ‘E! MCA2230Z | 100% |50 1.0V 500% [ 10 | 30 — 7500 Vac PEAK| 73
3 EmiT.
coss | MCA230 100% [50| 1.0V 100% | 10 30 — 2500 VAC RMS | 69
To Order VDE Device, Add Z Suffix To Part Number
2|nquire About Pending VDE Qualification
OPTOCOUPLERS AC-INPUT LINE MONITORS Su
EQUIVALENT PART Vce OR INPUT/OUTPUT CTRcE MIN.
CIRCUIT NUMBER OUTPUT BVcEO MIN. CURRENT @Vce=10V PAGE
IN SATURATION @IlF=10mA
g o
2 7aux MID400 Logic sv 4 mA RMS/16 mA 191
[l E]v., 10 TTL Loads 0-70°C
0 GND
2088
Eﬁ [EJease H11AA1 20%
H11AA2 10%
2 coLL i
2l 'E H11AAS Transistor 30V 10 mA/0.5 mA 50% 59
3] nE H11AA4 100%
2089
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UL PACKAGE CODES

(]

1
2

o
3

o

o

8

o
o

UL APPROVED OPTOCOUPLERS

UL LISTING - YELLOW CARD

A UL yellow card may either specify the
optocoupler manufacturer's own device part
number or a package code. General Instrument'’s
optocouplers are listed as a package code
consisting of a single capital letter.

UL “YELLOW CARD”

FPQU2 March 27, 1986
Comp - Optical Isol.

GENERAL INSTRUMENT CORP OPTOELECTRONICS DIV  E50151 (S)
3400 HILLVIEW AVE , PALO ALTO CA 94304

Insulation system in optical isolated switch, Types Systems C, D, G, #L, M, P, R, S+. May be
followed by four digits and one letter.

#Preceeds with 740 and system is preceeded by numbers and one letter.

+Model designation: CNY followed by two digits.

Marking: Company name or “GI" and type
See G I Infor ion P ding These R
For use only in where the of the ination is i by L

ers Laboratories Inc.
Report: April 25, 1972,

Replaces E5015 1 dated September 4, 1985.

678911001 Underwriters Laboratories Inc.® D11/0027041

UL “yellow card” listing codes C, D, G, L, P, R, and S.

UL CODE CONVERSION TO Gl PART NUMBER

GENERAL

All General Instrument’s optocouplers are always
UL approved prior to introduction to the
marketplace. Devices which are approved by
both UL and VDE have a suffix “Z"” following the
part number and are marked with both the UL
and VDE logos.

[] QGIO ]

CNYi7-32
[l 8516RWAY

O o [

C2006

The UL code will be found following
the date code; in this case an “R”.
VDE approved devices use “GIO”,
while non-VDE parts use “Gl” as the
logo for General Instrument
Optoelectronics Division.

5.3 kVAC RMS, 5 sec.

S 11.6 kVDC, 1 min.

PACKAGE CODE RATING Gl DEVICE PART NUMBER

(o} 4.4kVDC, 1 min. CNX36

D 2.5 kVAC RMS, 1 min. MCL2XXX, 6NXXX, MID400, HCPL-2XXX

G 2.5 kVAC RMS, 1 min. 4NXX, H11GX, MCA11GX, MCA2XX, MCT52XX,
MCT2, MCT2X, MCT2XX, MCT86, MCT6X

L 2.5 KVAC RMS, 1 min. Optologic 740L6000, 740L6001,
740L6010, 740L6011

PorR 5.3 kVAC RMS, 5 sec. CNY17-X, H11AX, H11DX,

MCT22XX, MCP3XXX

CNY17-XZ, H11A1Z, H11DXZ,
MCA22XXZ, MCT22XXZ, MCP3020Z,
MCP3021Z, MCP3022Z, MCP3040Z,
MCP3041Z

CNY85

11
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GENERAL

INSTRUMENT

VDE APPROVED
HIGH-VOLTAGE OPTOGOUPLERS

VDE RATINGS*
Ambient operating temperature

[ g o -55°C to +100°C
Storage temperature range ..... -65°C to +150°C
Climatictestclass . ................. 55/150/21
DC isolation voltage (1 minute) ....... 4400 VDC

Nominal operating voltage for isolation

group C acc. to VDE 0110B. . . 500 VAC/600 VDC
Isolation creepage path........ 8.0 mm minimum
Isolation clearance/air path .. ... 8.0 mm minimum
Internal distance through

insulation ................ 0.4 mm minimum
Package tracking resistance index . ... .. KB 275/A

*Per approval certificate 39 419

ELECTRICAL MAXIMUM RATINGS AND
CHARACTERISTICS

See standard product data sheet specifications, i.e.
CNY17-1Z see CNY17-1.

PACKAGE DIMENSIONS

N
- (270) 15° MAX
6.35 (.250) 0.36 (014)
‘ | 020 (008)
__M 178 ( 070) REF T
8.38 (.330) (300)

REF

2_541'( Ul])TYP*I |——I .78 (.070) TYP

Li i 1 Yamust o0fq
i | _368(145), , MAX
|
[ 356 (140) 45y (020)
)0 V430501200 main
1.27 (050)
0.56 (022) C20%0

0.41 (.016)

DIMENSIONS IN mm (INCHES)

VDE APPROVED OPTOCOUPLERS

General Instrument Optoelectronics Division's
optocouplers can be supplied with approval to
VDE component standard 0883/6.80 and
equipment standards DIN 57 804/VDE 0804/1.83
and DIN |IEC 65/VDE 0860/8.81.

Approved parts are denoted by a “Z” suffix to the

part number.

Transistor Output

m CNY17-1Z, CNY17-2Z, CNY17-3Z, CNY17-4Z
= MCT2200Z, MCT2201Z, MCT2202Z
= H11A1Z, H11D1Z, H11D2Z, H11D3Z

Darlington Output
s MCA2230Z, MCA2231Z, MCA2255Z

Triac, Non-Zero-Crossing
= MCP3020Z, MCP3021Z, MCP3022Z

Triac, Zero-Crossing
s MCP3040Z, MCP3041Z

OPTION W

The VDE 0883/6.80 calls for a minimum 8.0 mm
creepage distance between any point on the
input terminals to any point on the output
terminals of an optocoupler.

This also applies to the creepage distance over
the PCB. The equipment designer may chose
to break up that creepage path by stamping a
slot in the PCB under the optocoupler or he
may use our leadbend option W.

(Continued next page)

10.2 MIN. -
(.402) |

=

C2067
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VDE APPROVED OPTOCOUPLERS

MARKING EXAMPLE

14

L]
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CNY17-3Z
8516RAY

nVC

(DEN

C2006

OPTION W (Continued)

When ordering a VDE-approved optocoupler
with 10 mm leadbend, then add the suffix W as
in MCT2200ZW. The W will not show on the
optocoupler marking, but on the shipping tube
label.

By making this option available, GIOD does
not assume any responsibility or liability for
meeting 8.0 mm creepage distance in any
customer’s product.




GENERAL

RELIABILITY CONDITIONED

OPTOCOUPLERS

INSTRUMENT

4
L
2
o
3
o
o
<}
2
=%
o

OPTO PLUS

DESCRIPTION
OPTO PLUS reliability conditioning is offered for any of General Instrument’s 6-lead and 8-lead MCA or MCT optocouplers
with transistor or darlington output. This special conditioning is designed to reduce the infant mortality failures in
optocouplers.

= OPTO PLUS 1 offers 48 hour burn-in

= OPTO PLUS 2 offers 160 hour burn-in

ORDER INFORMATION

To order a MCAXXXX or MCTXXXX with OPTO PLUS 1 add R1 to part number, i.e., MCT5200R1. To order OPTO PLUS 2 add
R2 to part number, i.e., MCT61R2.

RELIABILITY CONDITIONING
The following flow outlines the 100% pre-conditioning testing.

TEST PERFORMED

CONDITION

Stabilization Bake

MIL-STD-883C Method 1008.1 Condition C. 150°C, 24 hours.

Temperature Cycle

MIL-STD-883C Method 1010.2 Condition B.
5 Cycles -55° C to 125°C, 30 min. at extremes

Burn-in
PLUS 1— 48 hrs. (+s
PLUS 2—160 hrs. \-0

MIL-STD-883C Method 1015.2 Condition C.

Ta =25°C
e =10mA
Vog =10V

Hot Track Testing

Ta = 100° C Functional Test

Final Test

Ta = 25° C Electrical test per specification

Outgoing Q.A.

0.25% AQL

DQGI

MCT2
i PLUS2 i
[ 86XXGRY i

C2093

Example of Opto Plus marking

15
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PRELIMINARY DATA SHEET

'GENERAL

INSTRUMENT

SMD OPTION 100

PACKAGE DIMENSIONS
T-A—w—- %
OROR) =k
e
©) 8
D e o O

1.78 (070) TYP
165(065) TYP  1.27 (050) TYP

a.aTl—I(;_w—w[(_wS) MAX
POy

C2075

8|z
:’lﬁ 254 (100) 1.27 (050
w TYP TYP C2076A DIMENSIONS IN mm (INCHES)
6-Pin Optocoupler
914 (360) ‘g [
8289 (350) Ik
3
° ,\L z3
==
Lol W fep [ 2 "_fa, 5

O
o & B B

9.22(363)
871(343)
l-e.ss (2.50) TVP"

£
Ny

036 (014)

1.78 (070) TYP

254 (.100) TYP C2075A
k 0.25 (.010) TYP

l ——l—':075(030)TVP

381 (150) [ ! I
P P T g P I ] F] 495(195) MAX
T T
—

L_ 094 (037)
084 (033)

4

51(.020)

z
E] 1.27 (050) 1.32(.052)
TYP 1.21(.048)

0.

C2078A DIMENSIONS IN mm (INCHES)

8-Pin Optocoupler

FEATURES

m Surface mountable

= | ead co-planarity with 0.1 mm or .004 inches
m Compatible with vapor phase reflow soldering
= All 6-pin and 8-pin optocouplers

m All electrical specifications remain unchanged
= Come in standard anti-static shipping tubes

ORDER INFORMATION

Option 100 is available for all 6-pin and 8-pin

optocouplers in plastic package with certain

minimum quantity restrictions.

To order this SMD version of an optocoupler just

add -100 to the part number, for example:
740L6000-100 Optologic

MCT62-100 Dual Transistor Output

HCPL-2631-100 Dual Logic Output

MCT2-100 Single Transistor Output

MCP3041-100 Triac Output, Zero-Cross
DESCRIPTION

Option 100 is a standard DIP plastic package
optocoupler with the leads cut off at the standoff.
This provides a low cost SMD-version of a large
variety of optocouplers. Option 100, in many
cases, can be tested and handled by the same
equipment as a standard DIP package, which
eliminates costly duplication of testers and
handlers.

The distance from the bottom of the Option 100 to
the PCB is a minimum of 0.51 mm or .020 inches,
in order to accommodate PCB cleaning after
soldering. The height of the Option 100 over the
PCB is maximum 4.95 mm or 195 inches.

SPECIFICATIONS

The electrical specifications for optocouplers with
Option 100 remain unchanged. See applicable
datasheet. In addition, the device will withstand
standard vapor phase reflow soldering at 215°C
for 30 seconds.

17
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GENERAL
INSTRUMENT

PHOTOTRANSISTOR OPTOCOUPLERS

4N25 4N27
4N26 4N28

PACKAGE DIMENSIONS DESCRIPTION
n p The 4N25, 4N26, 4N27, and 4N28 series of
lfl (5] é 7 optocouplers have an NPN silicon planar
15° MAX phototransistor optically coupled to a
gallium arsenide diode.
o 0.36 (.014)
— | 0.20 (008)
ﬁ 9350 f \\L
| 889(350) 762 178 (OT0)REF [
238 (330 (300) FEATURES & APPLICATIONS
REF ® AC line/digital logic isolator
@ Digital logic/digital logic isolator
254(100]TYP~ l._”g (070) TYP ® Telephone/telegraph line receiver
> e | @ Twisted pair line receiver
I TR 4.95T|95) @ High frequency power supply feedback
| : ! 3.68 (.145) MAX control )
e @ Relay contact monitor
) ‘ 356 (140) .4, (020) @ Power supply monitor
U $305(120) MIN ® Small package size and low cost
127 (050) ®  Excellent frequency response
0.56 (.022) ) ( £2090 s UL recognized — File E50151
— a High isolation voltage
0.41 (.016) DIMENSIONS IN mm (INCHES) Viso = 2500 V RMS — 1 minute
ANDDEE (6]BASE
CATH 2] [5]coL.
Z.
3 4JEmi.
C2079
Equivalent Circuit
ABSOLUTE MAXIMUM RATINGS
*Storage temperature . . . . . L e -55°C to 150°C
*Operating temperature at junction. . . ... .. ... L -55°C to 100:C
*Lead temperature (soldering, 10 SeC) . . . . . . L ot 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) . . . ..... .. ... . ... .. 250 mwW
*Derate linearly from 25%C 3.3 mW/°C
Input diode Output transistor
*Forward DC current continuous. . . ... ... 80 mA *Collector emitter voltage (BVcgp) - -« - - - . . 30 vV
*Reverse voltage. . . . ................. 3.0V *Collector base voltage (BVcgo). « + -+ v -« - .« 70 vV
*Peak forward current *Emitter collector voltage (BVgco) - - - - - - - . . 7V
(300 us, 2% duty cycI%) .............. 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 . ........ 2.0 mW/°C

*Indicates JEDEC Registered Data.
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4N25 4N26 4N27 4N28

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Uniess 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, 4N28)

Isolation voltage (b)
(4N25, 4N26, 4N27, 4AN28)

*(4N25)

*(4N26, 4N27)

*(4N28)
Isolation resistance (b)
*Collector-emitter saturation
Isolation capacitance (b)
Bandwidth (c)

(also see note 2)

*Indicates JEDEC Registered Data.

SYMBOL

Vr
C

hee

BVceo

BVceo
BVeco

lceo

lcso

Viso

Vce (SAT)

Bw

MIN.

30

70

2500
2500
1500

500

(a) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%
(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)
tos (from SAT to 2.0 V)
Saturated
ton (from 5V to 0.8 V)
toss (from SAT to 2.0 V)
Non-saturated
Base — Collector photo diode
Rise time
Fall time

ty, (SAT)
tog (SAT)

ton (SAT)
tosr (SAT)

TYP.

0.5
2.5
2.6

175
175

TYP.

1.20
150
.05
250
65
165
14

3.5

0.1

5.0
3.0

GUAR.
MAX.

1.50

100

50
100

20

UNITS

s
s
s

us
s
us

s
us

s
Ms

ns
ns

TEST
UNITS CONDITIONS
vV lg=10mA
pF Vkr=0V,f=1MHz
uA Vg =3.0V,R_=1.0MQ
Vce =5V, Ic =500 uA
\Y lc=1.0mA,Ig=0
Y lc =100 uA,lg =0
\ le =100 kA, Ig =0
nA Vcg = 10V Base Open
nA
nA  Vcg =10 V Emitter Open
mA Vcg=10V,Ig=10mA,Ig=0
\" RMS, t = 1 minute
\% Peak
\% Peak
\% Peak
Q V =500 VDC
\ Ic =2.0mA, I = 50 mA
pF V=0, f=1.0MHz
kHz Ic =2.0mA, R_ = 100

(Figure 13)

TEST CONDITIONS

RL=1008, lg=2mA,Vec =10V
(Fig. 7 and 13)

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

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

R _= 2kS2, lg =20mMA, V=5V
Rg = 100kS2 (Circuit No. 1)

R, = 1k§, Veg =10V




4N25 4N26 4N27 4N28

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

20

T T 100.0 104
If = 60 mA r
< 3 IF = 40 mA C V]
T < < o )
! / £ 10 9 4
~ 30 A | - - P4
> - 100 z r ///
= < = T, = -55°C, H z L //
=] s HHH ! H c /
4 } T f | 310 E / V
c 20 = 20 mA = w -
3 FRom 310 +26°C ¢ L ///
4
g 15 e < < 10 = s
e o +100°C W@ E | Veer70 4///
g 10 8 \ C 1 Vee =5ov//
3 =10 mA 3 10 o o | Vee'-28vA
g /1 1 g $10 o %
© s © = E | Vee = 10v:
o1 11 10 o[
5 10 15 20 25 30 35 40 1 5 10 50 100 500 ~20-10 0 10 20 30 40 50 60 70 80 90 100
COLLECTOR VOLTAGE (V) - VOLTcsnn FORWARD CURRENT (1) — mA Ta - TEMPERATURE — °C s
Fig. 1. Collector Current vs. Fig. 2. Collector Current vs. °"'"? Fig. 3. Dark Current vs. Temperature
Collector Voltage Forward Current
* 130 — T 20
i HIGH CURRENT TRANSFER RATIO \ m
) 18
£
o ~16 \
« b Ve = 10 VOLTS 0 Ve =10 VOLTS
w L e HH
5 9 5 Vi
g FRK} :é-— ‘%{- 2
-7 g A\ H
s LOW CURRENT TRANSFER RATIO 20 ";\ §|v - R = 10002
.
g I 1 ] [ S os vt 2 s 1
s | 'ls—> - 1e = 10mA S E \
2 o 5 Vec - 10V 506 ge [ R = 4709
8 7 — 8o \ 3
ER o . o v \ ) N~ Ry = 100!
$ P .
S I I \ L[]
2 60 40 20 0 20 40 60 80 100 1K 1 01 020304060810 2 3 4 567810

10K 1
AMBIENT TEMPERATURE (°C) cia FREQUENCY (Hz)

Fig. 4. Current Transfer Ratio vs.

Temperature (see Fig. 12 for circuit)
Vee
@
I Ru
—’—
O— O
V out
o—
—
c1110
Circuit 1

Fig. 5. Collector Current vs. Frequency

COLLECTOR CURRENT I¢ (mA)
cnis cie
Fig. 6. Switching Time vs.

Collector Current

(see Fig. 13 for Circuit)

c1z

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)

z ! T 19 FORWARD VOLTAGE vs 1
s . 1 FORWARD CURRENT (Vi vs I ) J
-2 | 2 14[—vs. TEMPERATURE |
s \ / 3 J
== WM 3%/
3 ¥ BURLLLLL » 1 | 50 1
g \ \ / = TA -55'C L4~ /,/ g
_ 4 S
5@ 3'? » < 15 P ottt ]
w3 > L T]iTa +25°C LK =] 6
-3 a i 1 < A~
28 VN GRED "D g 11 H 8 10 et
2 % \
S \T—/ H LA +100°c LT 3 ¥ +
72 g A7 1 - - 3 mA J
R CTR = 40% o \ 5 He - p=
80 Ig = 10x], ! 167 £ -
{ = =
>> Ta - 25°C s 9 o L 14 3 =
I 1 vel| T T -C
N
A 8 11 ! s
T2 ; 2 5 10 ] T 1020 50 100 100 1000 10,000 100,000
Ic ~ COLLECTOR CURRENT (mA) Ie -~ FORWARD CURRENT — mA TIME  HOURS
c1118 119 c1120
Fig. 8. Saturation Voltage vs. Fig. 9. Forward Voltage vs. Fig. 10. Lifetime vs.
Collector Current Forward Current Forward Current
O e =0l ITTT]] 2
£ =50 mA LA L
= il A
< 80 A B
« Uy |
& / / IF = 10mA e
w )
g 60 [/ IR
« / < 1
& ER 204A
z g T 150
w 40 =154
g A o o e i |
2 I T
s 100 _|_|
> 2 |
5 Voo ooy e 15 - 5uA T
< TA=25°C Ly
2, [l [is -0
10K 100K ™ 9 4 8 2 16 20 2
Rpe — BASE RESISTANCE — 0 Ve volts
ez cnzz
Fig. 11. Sensitivity vs. Base Resistance Fig. 12. Detector hfg Curves
CONSTANT e .
MODULATION ¢ 43 CoNSTAN c Ve, - 10vOLTS PULSE a7 - Ve = 10VOLTS
-~ INPUT
)——-)I—\/\/V‘—4' INPUT
T 71 - -
LED TECTOR
o | YT, | DETECTOR l S | oerecto
L | L L2 N PULSE
—f—— ouTPUT
> OUTPUT -—
-— ‘e
3
R, = 1001
Ic (DC) =2 mA .
ic = 0.7 mA RMS
— —
c1123 = c1i24

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

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

NOTES

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

Vg at 10 volts.

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

3. Rise time (t,) is the time required for the collector current to increase from 10% of its final value to 90%.
Fall time (tf) is the time required for the collector current to decrease from 90% of its initial value to 10%.
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GENERAL

INSTRUMENT

PHOTODARLINGTON OPTOCOUPLERS

4N32
4N33

PACKAGE DIMENSIONS

pw
f 15° MAX
6.86 (.270)
0O 6.35 (.250) 0.36 (014)
ORORE | 0.20 (008)
U —
__M‘J 762 178 (070 REF [
8.38 (.330) (-300)
REF
254(100TVP~  ~1.78 (070) TYP
I T TYRE
; 368 (145), . MAX
1

i
|
|
! .‘ 356 (140) 4 54 (020)
) Ul 430501200 miN

o 127 (050
0.56 (022) €2090

041 (016)  DIMENSIONS (N mm (INCHES)

ANODE(1] E]BASE
CATH.E%L{%QCOLL
3 4)emi.

C2084

Equivalent Circuit

F— iyl

DESCRIPTION

The 4N32 and 4N33 have a gallium
arsenide infrared emitter optically coupled
to a silicon planar photo- darlington.

FEATURES & APPLICATIONS

a8 High isolation resistance — 10" Q)

® High dielectric strength, input to output
2500 V RMS — 1 minute

Low coupling capacitance — 1.0 pF
Convenient package — plastic dual-in-line
Long lifetime, solid state reliability

Low weight — 0.4 grams

UL recognized — File E50151

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless Otherwise Specified)

*Storage Temperature . . . ... ... ... ... ...
*Operating Temperature at Junction ... ... .........
*Lead Soldering time @ 260°C . . .................
*Total power dissipation @ 25°C ambient . .. ... ......
*Derate linearly from 25°C .. ... .. ..............

LED (GaAs Diode)

*Power dissipation @ 25°C ambient . ... ..... 150 mW
*Derate linearly from 55°C ... .......... 2mwW/°C
*Continuous forward current . ... ... ....... 80 mA

Reversecurrent . .. ... ... ... ......... 10 mA

*Peak forward current (300 usec, 2% duty cycle) . .3.0 A

*Indicated JEDEC Registered data.

.............................. -55°C to 150°C
.......................... . ...-55°C t0 100°C

................................. 10 seconds
................................... 250 mwW
................................. 3.3 mw/°C
DETECTOR (Silicon Photo Darlington Transistor)
*Power dissipation @ 25°C ambient . .. ... ... 150 mW
*Derate linearly from 25°C . ........... 2.0 mW/°C
*Collector-emitter breakdown voltage (BVcgp) - . .. 30V
*Collector-base breakdown voltage (BVcgp) - - - - - 50V
Emitter-base breakdown voltage (BVggg) - - - - . - - 8.0V
*Emitter-collector breakdown voltage (BVgco) - - -- - 5V
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4N32 4N33

ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)

CHARACTERISTIC

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

*Reverse leakage current Ir
*Forward voltage Ve
Capacitance Cc

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

*Collector-emitter dark current lceo
*Collector-base breakdown voltage BVcgo
*Collector-emitter breakdown voltage BVceo
*Emitter-collector breakdown voltage BVeco
DC current gain hgg

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

*Collector output current (Note 1)

4N32, 4N33 Ic
Isolation voltage (Note 2)
4N32, 4N33 Viso
*(4N32)
*(4N33)
Isolation capacitance (Note 2) Riso
*Collector-emitter saturation voltage (1) VcesAT)
4N32, 4N33

Isolation capacitance (Note 2)
Bandwidth (3) (Test Circuit #1)

SWITCHING CHARACTERISTICS
(Test Circuit #2)
Turn-on time ton

Turn-off time
4N32, 4N33 torr

*Indicates JEDEC Registered Data.
(1) Pulse test: pulse width = 300 us, duty cycle < 2.0%

SYMBOL MIN.

MAX. UNIT TEST CONDITION

100 uA VR =30V
1.5 Volts 1g=10mA
pF - Vg=0V,f=1.0 MHz

100 nA Vce = 10V, base open
Volts  Ic = 100uA, Ig =0
Volts  Ic = 100 uA, Ig =0
Volts g =100 uA, Ig =0

Vceg = 5.0V, Ic =500 uA

MA  Vee=10V,lg =10mA, lg =0

- \" V RMS, t = 1 minute
- \% vDC
— v vDC

Ohms V =500 VDC

1.0 Volts Ic=2.0mA, | =8.0 mA
pF V=0,f=10MHz

kHz
5.0 I’ Ic =50 mA, Ig = 200 mA,
Vec =10V
100 Vee =10V

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

(3) I adjusted to Ic = 2.0 mA and ic = 0.7 mA RMS,

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

MODULATION
INPUT

e
Ie
1c(DC) =20 mA =
Ic (AC SINE WAVE) = 0.7 mA RMS at IKHz
Note 2

FREQUENCY RESPONSE TEST CIRCUIT #1

| pHOTO DARLINGTON
TRANSISTOR

Ic =60 mA
NC (NOMINAL)

PULSE
OQUTPUT

| PHOTO DARLINGTON

ILED | TRANSISTOR
| Is
|
al |
- J -
¢.= 200 mA
PULSE
wioth < 10ms
PULSE RATE - 100 pps c1009

SWITCHING TIME TEST CIRCUIT #2




4N32 4N33

APPLICATION INFORMATION

(7]
-
2
2 Q
LATCH T2L LOGIC ISOLATION 3
Q
o
2o
Q.
(o]
r -—f-———— —_———-
I '
| |
l '
| |
| I
| ]
L - ___ J )
Fel——_—_—=== To T4L
: TISN7413
| p: SCHMITT TRIGGER
! <
I
| SR P c1101

RRV(e -36V
e

F
d C1100

FORM C CONTACT TRIAC TRIGGER

Wee R=Vgc-20V

AC LOAD

_________ || . l
C1103

GND =

OPERATING A RELAY COIL

Voo <55V
Vec <9V Ic< 125 mA
R<BMO

Ig< 250 mA lg <50 mA
'F<16mA

GE PA494
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4N32 4N33

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

[ Tomlzeh
~13 1c=05 mA /\
z Ve =5V
3 P vax_fZ] < ce %
2 T 55C g~ LA o3 4
S \ 2 \
. T T - /
w L~ N
2, = e 2 50 /|
2T s c g2
] A ) z e
é ‘o | A 1 Q 2 L
< T: +100 C// N Lo Ll
I Ve 1
2
08 0
0102 05 1 2 5 10 20 50 100 o1 10 10 100
FORWARD CURRENT 15 (mA) 'c COLLECTOR CURRENT mA
c1108 c1108
Fig. 1. Forward Voltage Drop vs. Fig. 2. Normalized Beta vs.
Forward Current Collector Current
120
10 |
E 07 I
r 06
+ 100 Y
10 05
R 4 avi
- 80 0.4
&0 / 4/ -
c " E < V| | 03
EE E 60 +
ST / s l
a 10 '
g a0 44 OZ!MA
-
- 1
- ,_ - = 1
3 20 1g= 0.1 uA —|
- Vg =12V ol —t | |
1l 0 1] I r
N 2% 50 75 00 128 [ 4 8 12 16 20 24
T V. volts
TEMPERATURE ( C) crio7 c.ve c1108
Fig. 3. Dark Current vs. Temperature Fig. 4. Detector Standard Transfer Curves

NOTES
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1.

2.

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

The frequency at which ic is 3dB down from the 1 kHz value.

toN is .neasured from 10% of the leading edge of the input pulse to the 90% point on the leading edge of the
output pulse. toFF is measured from 90% of the trailing edge of the input pulse to the 10% point on the trailing
edge of the output pulse.




GENERAL

PHOTOTRANSISTOR OPTOCOUPLERS

INSTRUMENT

[
13
2
a
3
o
Q
)
o
o

4N35
4N36
4N37

PACKAGE DIMENSIONS DESCRIPTION
h The 4N35, 4N36, and 4N37 series of
— optocouplers have an NPN silicon planar
J
15° MAX phototransistor optically coupled to a
gallium arsenide infrared emitting diode.
0.36 (.014)
0.20 (.008)
0] 2) (3 T \\L FEATURES & APPLICATIONS
8.89 (.350) 762 178 (070)REF [ = AC line/digital logic isolator
8.38 (330) (-300) @ Digital logic/digital logic isolator
REF ® Telephone/telegraph line receiver
8 Twisted pair line receiver
" 8 High frequency power supply feed-
224(;' 100)TI‘Y_P*I 1.78 (.070) TYP back control
[ 394 (155)f @ Relay contact monitor
] 7 | 368 (145) 495“95) & Power supply monitor
: : ! 368145, , MAX m |ndustrial controls N
| \ | 356 (140) 051 (020) # Covered under UL component recognition
IS __Lan.r. (1200 mIn program, reference File E50151
-| l-—l 27 (050) ® High DC current transfer ratio
056 (022) o c2080 - U:i'; P00V %'RZ%% minute
0.41 (.016) DIMENSICNS IN mm (INCHES)
ANODE[1} (6]BASE
CATH2] (5jcoL.
2.
B aJemir.
C2079
Equivalent Circuit
ABSOLUTE MAXIMUM RATINGS *Relative humidity 85% @ 85°C

*Storage temperature =55°C to 150°C
*Qperating temperature =55°C to 100°C
*Lead temperature (soldering, 10 sec) 260°C

Input Diode Output Transistor
*Forward DC current (continuous) . . . . . 60 mA *Power dissipation at 25°C ambient . . . .. 300 mW
Reversevoltage ................. 6 volts Derate linearly above 25°C . .......... 4 mW/°C
*Peak forward current *Power dissipation at T = 25°C ...... 500 mW+tt
(1 us pulse, 300pps). . . ........... 3.0A (Tc indicates collector lead temp
*Power dissipation at T = 25°C . ... 100 mWt 1/32"" from case)
*Power dissipation at Tc = 25°C .... 100 mW+t
(Tc indicates collector lead temp
1/32" from case) *VCEO + v v v v vrerm e 30 volts
. FVEBO « v v vt e r e e 70 volts
e SR regstered lues Neeo o L 7 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
1t*DC current transfer ratio
1*DC current transfer ratio

1t*DC current transfer ratio

*Saturation voltage—collector
to emitter
Isolation voltage all devices
*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—t,,

*Turn off time—tqg¢

*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
Iceo 500
8
20
Cgeo 10
CTR 100
CTR 40
CTR 40
Vce@sAT) 3
Viso 2500
o
4N35 100
4AN36 100
4AN37 100
Ro 100
Cio 25
ton 5 10
torr 5 10

TEST
UNITS CONDITIONS
v Ig =10 mA
\% Ig = 10 mA, Ty = =55°C
\% Ig =10 mA,
Ta = +100°C
pF Ve=0V,f=1mHz
uA Vg =6.0V
Vece =5V, Ic =100 1A
\2 Ilc=10mA, Ir=0
\% lc = 100 LA

V  Te=100uA, Ig =0
NA Veg=10V,1g=0

A Veg =30V, I =0,
pF Vee=0

pF Vgeg =0

% lg =10 mA, Vg =10V
% le =10mA, Vee = 10V
Ta =-55°C
% IF=10mA,Vce =10V,
Ta =+100°C
volts I =10mA, Ic = 0.5 mA
volts RMS, t =1 minute
uA
A
A

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

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

(see Note 1)

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

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




4N35 4N36 4N37

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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Fig. 1. Collector Current vs. Collector Voltage Fig. 2. Dark Current vs. Temperature Fig. 3. Current Transfer Ratio
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K 10K [ " 0.1 020304060810 2 3 4 5678 10 10K 100K 2 4 68M
FREQUENCY (Hz) c1048 COLLECTOR CURRENT i (mA) C1049 Rp —BASE RESISTANCE -2 C1050
Fig. 4. Collector Current vs. Frequency Fig. 5. Switching Time Fig. 6. Switching Time vs. Base Resistance

vs. Collector Current
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160| 6 B
NN Ree | ]

80 _BVCE :( vs. Rg \‘\\

Ta 25°C \ N
man?

BVce x — BREAKDOWN VOLTAGE — V

60
Mpa il
o 98% OF ALL UNITS
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Fig. 7. Coll —Emitter Breakd
Voltage vs. Base Resistance
lo=20ma  TEST CIRCUIT
PULSE
GEN 479
INPUTPULSE r
=2us 2y
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t, <10ps
t, <10 ns 2
cros, = T T =  com
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)

I ] ' 5[ MET2: FORWARD VOLTAGE vs.
> 45 " FORWARD CURRENT (V¢ vs. I )
w 40 Ig = 10mA 2 1.41—vs TEMPERATURE| LR
2 Ic=05mA e I l A
Y35 4o T 1
S . < TA - —55°C 4] 11
z - 52 v
S e B =
= .25 A TA = +25°C |14
: = AT
o [ TA = +100°C.
3 . L+ S L™ 7%
1 Q 1
: 1ol » " 5
s 9 a 1111
K P Ve
L 1 1 ] 8 1L
70 20 30 40 50 60 70 80 90 100 a2 5 1 10 20 50 100
Ta - AMBIENT TEMPERATURE - °C C1054 1r — FORWARD CURRENT —mA  C1055
Fig. 10. Saturation Voltage Fig. 11. Forward Voltage
vs. Temperature vs. Forward Current
«© 100 te - 50 mAT I =20 mA 2
i T AT
o /4 J Ie - 10 mA
% & A 20
3
= T [ ——F 30ua
fre 18
2 eol | [ d75.a
g f
o <
£ E 14 204A
z L =T | |
15 4A
@ —t
E Vee = 10v 8 I }
o TA = 25°C , 104A
> 20 N | |
: g =5uAT
d | |
& o =0
0K 00K 9 4 8 12 18 20 24
Rge — BASE RESISTANCE — 2 C1057 Ve, volts
Fig. 12. Sensitivity vs. Base Resistance Fig. 13. Detector Standard Transfer Curves
MODULATION CONSTANT e N a7 le Ve =10 VOLTS
oy WF 470 CURRENT V¢ =10 VOLTS PULSE -— ce
L INPUT -— INPUT
T — J—
— | .
LED
w | Y2, | DETECTOR N
L | (. — PULSE
—]— — OUTPUT
e ouTPUT -—
1, e
f R, =1002
R, = 1000
p— c1089 - C1060
Fig. 14. Modulation Circuit Used to Obtain Output vs. Fig. 15. Circuit Used to Obtain Swi{ching Time vs.
Frequency Plot (Fig. 4) Collector Current Plot (Fig. 5)

NOTES
1. Tests of input to output isolation current resistance and capacitance are performed with the input terminals (diode)
shorted together and the output terminals (transistor) shorted together.
2. The current transfer ratio (Ic/Ig) is the ratio of the detector collector current to the LED input current with
Ve at 10 volts.
3. Rise time (t,) is the time required for the collector current to increase from 10% of its final value, to 90%.
Fall time (tg) is the time required for the collector current to decrease from 90% of its initial value to 10%.
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GENERAL
INSTRUMENT

FOR 6N135/6 SEE MCL2501 DATA SHEET
FOR 6N137 SEE MCL/HGPL-2601 DATA SHEET

HIGH GAIN

SPLIT-DARLINGTON OPTOCOUPLERS

1.6 mA 6N138
0.5 mA 6N139

PACKAGE DIMENSIONS

15° MAX

0.36 (.014)
1 0.20 (008)
£

9.65 (.380) ’
9.14 (.360)

'

—— =
762 178(070)REF |
(.300)

REF

254 (100)TYP ——| t-a.ss (.035) TYP

w ¥
1 398155)} g5 1q5)
368 (145), , MAX

|

(1356 (140) g5y (n2g)

)y 3051200 MIN
127
(_050)-1 0.89 (.035) TYP
0.56 (.022) 2091

0.41(016) DIMENSIONS IN mm {INCHES)

NOISE
SHIELD

i
[
V_FE}*

|
|
|
|
|
I
|

E Vee
-
ot
E} GND

Equivalent Circuit ©1984

DESCRIPTION

The 6N138/9 single channel optocouplers
contain a 700 nm GaAsP LED emitter which is
optically coupled to a high gain detector in a split
Darlington configuration, providing extremely
high current transfer ratio.

The split darlington configuration separating the
input photodiode and the first stage gain from
the output transistor permits lower output
saturation voltage and higher speed operation
than possible with conventional darlington
phototransistor optocoupler.

The combination of a very low input current of
0.5 mA and a high current transfer ratio of 2000%
makes this family particularly useful for input
interface to MOS, CMOS, LSTTL and EIA
RS232C, while output compatibility is ensured to
CMOS as well as high fan-out TTL requirements.

An internal noise shield provides exceptional
common mode rejection of 10 kV/us. An
improved package allows superior insulation
permitting a 480 V working voltage compared to
industry standard 220 V.

FEATURES

= Low current — 0.5 mA

= Superior CTR — 2000%

= Superior CMR — 10 kV/us

= Double working voltage — 480 V RMS

» CTR guaranteed 0-70°C

s U.L. recognized (File #E50151)

= Superior insulation; 2500 VAC RMS, 1 min

APPLICATIONS

= Digital logic ground isolation

= Telephone ring detector

= E{A RS-232C line receiver

= High common mode noise line receiver
= 1P bus isolation

= Current loop receiver

ABSOLUTE MAXIMUM RATINGS

Storage temperature .............. -55°C to +125°C

Operating temperature ............... 0°C to +70°C

Lead solder temperature .......... 260°C for 10 sec

Average inputcurrent ................... 20 mA (1)

Peak inputcurrent .............. .. ... ... 40 mA
(50% duty cycle, 1 ms PW.)

Peak transient input current — I ............. 1.0 A

(<1 usec PW,, 300 pps)

Reverse inputvoltage .............ccooona... 5V
Input power dissipation ................. 35 mwW (2)
Output current (Pin6) ................... 60 mA (3)
Emitter-base reverse voltage (Pin5-7) ............ 5V
Supply and output voltage —V¢ (Pin 8-5), Vi (Pin 6-5)

BN138 ... -05to7V

BN139 ... -0.5t0 18V
Output power dissipation ............... 100 mW (4)
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6N138 6N139

ELECTRICAL SPECIFICATIONS (T, = 0°C to +70°C Unless Otherwise Specified)

PARAMETER SYMBOL | DEVICE | MIN. | TYP** | MAX. | UNITS TEST CONDITIONS
. 6N139 | 400* 2000 % le=05mA, Vg=04V, V=45V
Cu(rr\;irt‘;st rse,mss)f erratio CTR 500* | 2000 Ig= 1.6 mA, Vo= 04V, Voo = 45V
' 6N138 | 300" 2000 % lg=1.6mA, Vp=04V, V=45V
6N139 0.06 04 Vv lE=1.6mA, lIp=64mA, Voc =45V
Logic low output v 0.08 0.4 IF=5mA,lg=15mA, Vg =45V
voltage (Note 6) oL 0.09 0.4 le=12mA, Ig=24mA, Vo= 4.5V
6N138 0.06 0.4 v I-= 1.6 mA, Io=48mA, Voc = 45 V.
Logic high output | 6N139 01 100* wA Ie=bmA, Vg = Vg = 18V
current (Note 6) OH 6N138 0.001 | 250" uA lE=0mA, Vo=V =7V
Logic low supply - - -
current (Note 6) leoL 0.20 mA lg=1.6mA, Vg = Open, Vg =5V
Logic high supply - _ -
current (Note 6) lccH 10.0 nA le=0mA, Vo =0pen, Vgc =5V
Input forward voltage Ve 1.45 17" \ Ig=1.6 mA, Tp = 25°C
Reverse breakdown . _ oo
voltage BVr 5 Vv Ig =10 kA, Ty = 25°C
Temperature coefficient AVE _
of forward voltage AT, 18 mV~C | lp=16mA
Input capacitance Co 60 pF f=1MHz, Vg=0
Isolation leakage | 1.0* A 45% Relative Humidity, T = 25°C
(Input-Output) (Note 7)| 'O : s Vi.0=3000V, ty =5 sec
Withstand isolation .
< = ° =
test voltage Viso 2500 Vrms RH < 50%, Ta = 25°C, t=1 min
Resistance (Input- 12 -
Output) (Note 7) Ri.o 10 0 V.o = 500 Vdc
Capacitance (Input- _
Output) (Note 7) C.o 0.6 pF f=1MHz
SWITCHING SPECIFICATIONS (T, = 25°C, V¢ = 5.0 V)

PARAMETER SYMBOL | DEVICE MIN. TYP** | MAX. UNITS TEST CONDITIONS
Propagation delay time to 6N139 5.0 25* us lr=05mA R =47k
logic low at output tprL 6N139 0.2 1 us Ie=12mA, R =270 0

(see Fig. 8; Notes 6, 8) 6N138 1.0 10" us lF=16mA R =22kQ
Propagation delay time to 6N139 1.0 60" us lF=05mA R =47kQ
logic high at output tpLH 6N139 1.0 ™ us IF=12mA, R =270 0

(see Fig. 8; Notes 6, 8) 6N138 4.0 35* us lr=16mA R =22k
Common mode transient
immunity at logic high lr=0mA,R =22k
level output CMy 1000 10,000 Vius Woml =10V,
(see Fig. 9; Note 9)
Common mode transient
immunity at logic low _ _ lF=16mA R =22kQ
level output CM 1000 | -10,000 Vius Veml =10V,
(see Fig. 9; Note 9)

*JEDEC registered data

“*All typicals at Ty = 25°C and Voo =5V
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6N138 6N139

NOTES
1. Derate linearly above 50°C free-air temperature at a rate of 0.4 mA/°C.
2. Derate linearly above 50°C free-air temperature at a rate of 0.7 mW/°C. "
3. Derate linearly above 25°C free-air temperature at a rate of 0.7 mA/°C. §
4. Derate linearly above 25°C free-air temperature at a rate of 2.0 mW/°C. g
5. DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current, o, to the forward LED input current, 8
I, times 100%. o
6. Pin 7 Open. 3
7. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together.
8. Use of a resistor between pin § and 7 will decrease gain and delay time.
9. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dv,,,/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).
ELECTRICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
210,0 I 100 10,000 —T—T177 m
E <9 B i
E £ E [vec=sV & i C[
Z / | 807, Zas0c &
¢ Ta=25°C N L g Ve =50V ]
T ——————— z"° IF:o'smA/s‘y/ g i Vo =04V
3 7 < 60 ~ E e Ta=0°C ||
] F 3 50 - Z 14000230 N
[ / wo
= 540 ] o 2
/ p] o ©
2 o1 a S«
- 7 5 30 o AN
z a © 20 ' N
£ / 2y z
Iy /I o 10 V/ o
= 01 100
1.0 1.2 1.4 1.6 1.0 2.0 0.1 1.0 10 100
VF, FORWARD INPUT VOLTAGE (V) Vo — OUTPUT VOLTAGE — 1V INPUT FORWARD CURRENT-mA
C1600 C1957 C1958
Fig. 1. Input Diode Forward Fig. 2. 6N138/9 DC Transfer Fig. 3. Current Transfer Ratio
Current vs. Forward Characteristics vs. Input Forward
Voltage Current
100
« Ta=85°CH= H \
€ Ta=25°C = . r"——' ruse
| i | . Zo-soa | |
[ v, ! | i 10k Uty == ! 8
Z 10 San ° |
g "MaZoc sarvmaen i N 1 5.
c Ta=40°C ! . ” S R
o l oL /£ < 100uS 3 l s Vo
[, toru
nD. - ¢ MONITOR 4 5
= 10 s Vo 100 20, :E'- = 15pF
8 T T iNoN SATURATED [\l ggs, 0% 1000 == <
| [ Vec=5V , ! 4 c1380
o |—Vo=04V
oa L L LU
01 1.0 10 100
INPUT FORWARD CURRENT — mA
C1959
Fig. 4. 6N138 Output Current Fig. 5. Switching Test Circuit
vs. Input Diode
Forward Current
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6N138 G6N139

ELECTRICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)

Vem 10V == --- tr, tt = 8ns 8 O +5V

_M
|

—_—— —

t{ A
B
Vo o 5V —i-. 4 5
SWITCH AT A: IF = OmA VEFF r

Vem
mn)
Vo L Vor \_n_j 1
SWITCH AT B: IF = 1.6mA PULSE GEN. = c1381

Fig. 6. Test Circuit for Transient Immunity and Typical Waveforms

Vooi Voo2

Voo2z
I

n o
= =

3‘*{}

c1383
c1382 -
NON-INVERTING LOGIC INTERFACE INVERTING LOGIC INTERFACE
Vpp1 - Vor - V. OUTPUT
Ry (NON-INVERT) = %‘“—'
IO | Smas | 7axx | 7aLxx | 7asxx | 74Lsxx | 74HXX
Vob1 - Vou1 - Vor INPUT 2 !
Ry (INVERT) = ~Pol——oHl - DF Ry (22) | Rz (2] | Ra (92) | Rz (2] | Ra (R) | Rz () | Rz () | Ra (20
. F CMOS |_NON-INV. | 2000
@5V INV. 510
Vi - I +1
Ry = L‘”——V—‘%"—‘@l—z) CMOS | NON-INV. | 5100
L @10V INV. 4700
WHERE" Vppy* INPUT SUPPLY VOLTAGE T4XX Nolx-\;NV. 2128000
Vooz: OUTPUT SUPPLY VOLTAGE NON-INV. | 1800 | 1000 | 2200 | 750 | 1000 | 1000 | 1000 | 560
Vpe : DIODE FORWARD VOLTAGE TALXX NV, 100
Vou1 : LOGIC “0” VOLTAGE OF DRIVER NoNINv. T 2000
Vow1: LOGIC “1” VOLTAGE OF DRIVER 74SXX NV, 360
Ie DIODE FORWARD CURRENT aLsxx | _NON-INV._| 2000
Voux: SATURATION VOLTAGE OF MCC670 INV. 180
N LOAD CURRENT THROUGH RESISTOR R, Jarxx | _NON-INV.| 2000
Il INPUT CURRENT OF OUTPUT GATE. INV. 2180

CURRENT LIMITING
RESISTOR CALCULATION RESISTOR VALUES FOR LOGIC INTERFACE




HIGH-SPEED

LOGIG-TO-LOGIC OPTOGOUPLERS
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TTLBUFFER  740L6000
TTL INVERTER  740L6001
LSTTLto omos BUFFER  740L6010
CMOS INVERTER 740L6011

ORDER INFORMATION FEATURES

PART | LOGIC COMPATIBILITY | |LOGIC OUTPUT = Industry first LSTTL to TTL and LSTTL to
NUMBER | INPUT [OUTPUT |FUNCTION | CONFIGURATION | ~ CMOS complete logic-to-logic optocoupler
740L6000 | LSTTL TTL BUFFER TOTEM POLE = Incorporates LED drive circuitry — use as

logic gate
| 740L6001 | LSTTL | TTL |INVERTER| TOTEM POLE !
740L6010 | LSTTL | CMOS | BUFFER |OPEN COLLECTOR| ® Yé'¥ high speed — supports datacom up

740L6011 [ LSTTL | CMOS | INVERTER | OPEN COLLECTOR| , (915 MBaud

= Choice of TTL or CMOS compatible output
up to 15 volts
= Fan-out of 10 TTL loads, fan-in 1 LSTTL load

SYMBOL APPLICATIONS = Internal noise shield — very high CMR of
s Transmission line interface — receiver +15 kV/us
] and driver a Provides superior 2500 VRMS Withstand Test
= Excellent as bridged receiver in fast LAN Voltage (WTV) — guarantees 480 VAC
highways operation
= Bus interface m Compact 6-pin DIP
Buffer = Logic family interface with ground loop 'm UL recognized (File #E50151)

m | evel shifting

noise elimination = Same noise immunity as LSTTL/TTL.
= High speed AC/DC voltage sensing
a = Driver for power semiconductor devices PIN CONFIGURATION

m Replaces fast pulse transformers 1-Vcci (Input Vee) 6 - Vcco (Output V)
2 - VN (Data in) 5 - Vo (Data out)
Inverter 3 - GND (Input GND) 4 - GNDo (Output GND)
EQUIVALENT CIRCUITS
740L6000 740L6001 740L6010 740L6011
NOISE NOISE NOISE NOISE
] SHIELD L SHIELD SHIELD SHIELD
b 8 B 19 Chrgig 1) Chrglg 1
F + [J &2 +
— M — | | |
| | 1 |
o | o Bjc ol B
| |
— ! — — | | 1 i
o U g g L R
L 1 L
C2004 C2005 C2002 C2003
LSTTL to TTL Butfer LSTTL to TTL Inverter LSTTL to CMOS Buffer LSTTL to CMOS Inverter
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740L6000/01/10/11

DESCRIPTION

OPTOLOGIC™ is the first family
of truly logic compatible
optically coupled logic inter-
face gates.

The family consists of four de-
vice types offering LSTTLto TTL
and LSTTL to CMOS interfacing.
Each of these interfacing func-
tions is available as a buffer_
(A=B), or as an inverter (A=B).
The LSTTL input compatibility
is provided by an input
integrated circuit, with industry
standard logic levels. This input
amplifier IC switches a
temperature compensated
current source driving a high
speed GaAsP/GaAs 700 nm
LED emitter.

This novel integration scheme
eliminates CTR degradation
over time and temperature.

The emitter is optically coupled
to an integrated photodetector/
high-gain, high-speed output
amplifier IC. The superior 15
kV/us common-mode noise
rejection is ensured through
the use of an optically
transparent noise shield.

The TTL compatible output has
a totem-pole with a fan-out of
10. The CMOS compatible
output has an open collector
Schottky-clamped transistor
that interfaces to any CMOS
logic between 4.5 and 15 volts.

The 740L6010/11 may also be
used to drive power MOS FETS
or transistors up to 15 volts.

The Optologic coupler family
typically offers propagation
delays of 60 ns and can support
15 MBaud data communication.

The two input chips and the
output chip are assembled in a
6-pin DIP high insulation

voltage plastic package. It
provides a withstand test

voltage of 2500 VRMS (1 minute),
which is recognized as a working
voltage of 480 VRMS.

Vce - >
22kQ TYP. 10 TR
INPUT -
OUTPUT
= GND ---
= GND
LSTTL INPUT CIRCUIT

c2010 TTL OUTPUT CIRCUIT

C2009

——————® Ve

RL

OUTPUT

= GND

CMOS OUTPUT CIRCUIT
C2026

All Inputs

740L6000/01 Output

740L6010/11 Output

ABSOLUTE MAXIMUM RATINGS 740L.6000/01

Storage temperature range ..... -55°C to +125°C
Operating temperature range....... 0°C to +70°C
Input supplyvoltage .......ovvvveeeenn. 7V
Input voltage ....... et ee e 7V
Output supplyvoltage . .« et v v v vvennennnn 7V
Outputvoltage .........civiviiiinennnn 7V
Outputcurrent .....c.iviiiiieiaenns 40 mA
Power dissipation .. ...co00viveneenns 350 mW
Lead temperature (soldering, 10sec) ...... 260°C
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ABSOLUTE MAXIMUM RATINGS 740L.6010/11

Storage temperature range ..... -55°C to +125°C
Operating temperature range....... 0°C to +70°C
Inputsupplyvoltage ......ccvvvvivieenns 7V
Input voltage ...... et eree s e e 7V
Qutput supplyvoltage . .. ... vvvivinn 18V
Outputvoltage .....ccovviviiineenenen 8V
OQutputcurrent ... ..o iiienenennnnnn 40 mA
Power dissipation .......... .o et 350 mW*
Lead temperature (soldering, 10 sec) ...... 260°C

*See Fig. 12 for maximum allowable output supply
voltage.




740L.6000/01

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

TTL OUTPUT 740L6000/01

TEST CONDITIONS
PARAMETER SYM | MIN | TYP*| MAX | UNITS FIG. | NOTES
740L6000 740L6001 740L6000/01
Inputsupply | oo | 45 | 50 | 55 | v 1
voltage
Outputsupply {yoo | 45 | 50 | 55 | v 1
voltage
High-level input Vin 20 v 1
voltage ’
Low-level input ViL 0.8 v 1
voltage ’
Input clamp Vik 2| v Vool =45V, I =-18 mA 1
voltage
High-levelinput | 10 | 400 | A Voo =55V, ViH =45V 1
current
Low-levelinput | | -200.0{ 4000 nA Ve =55V, ViL = 0.4V 1
current
Input supply IccH 100 | 140 | mA Vecl =55V, ViN=ViH 1
current (high)
Inputsupply | 100 | 140 | mA Voo =55V, Vin = ViL 1
current (low)
High-level Von | 24 | 30 vV | vin=20V | vin=08V [VeCI=45 V. Vcco =45V, 1
output voltage loH = -400 pA
Vcci=4.5V,Vcco =45V,
Low-fevel v 05 2L ¥ | yn=08v | v 20v]| loL=16ma 1
oL . N =0. IN= 2.
output voltage 05 v Vool =45 V, Voco — 4.5 V,
loL=4 mA
High-level lon 80 | -100| mA Vin = ViH ViN = ViL Vcci=4.5V,Vcco =45V, 1
output current VoH =24V
Low-level lo. | 160 mA | vin=08V | in=20vV |VoOI =45V, Vcco =45V, 1
output current VoL=06V
Short-cirouit los | 5.0 | -25.0( -40.0] mA | ViIN=ViH ViN=ViL |Vcci=56.5V,Vcco=55V 1
output current
Output supply | 9 1 A _ _ Vceci =55V, Vo = Vo,
current (high) CCOH .0 50| m VIN = VIH ViN=VIL Voo = 5.5V 1
Output supply - - Vecer =55V, Vo = VoL,
current (low) lccoL 8.0 12.0 mA VIN = ViL VIN = VIH Voco = 5.5 V 1
*All typical values are at Ta = 25°C
SWITCHING CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)
TTL OUTPUT 740L6000/01
PARAMETER SYM MIN TYP MAX UNITS TEST CONDITIONS FIG. NOTESI
Propagation delay time
for output low level tPHL 60 100 ns 15, 17 1
Propagation delay time
for output high level tPLH 70 100 ns 18,17 1
Outout rise Veei=5V,Vcco=5V
utput rise time
for output high level v 45 ns 18, 17 1
Output fall time " 5 ns 15. 17 5
for output low level '
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740L6010/11

ELECTRICAL CHARACTERISTICS (Ta-0°C to 70°C Unless Otherwise Specified)
CMOS OUTPUT 740L6010/11

TEST CONDITIONS
PARAMETER SYM | MIN | TYP*| MAX |UNITS FIG.| NOTES
740L6010 | 740L6011 740L6010/11
Input supply Vea | 45| 50| 55 | v 1
voltage
Outputsupply  ly.00 | 45 150 | v 1,3
voltage ,
High-level input Vin 20 v 1
voltage i
Low-level input ViL 0.8 v 1
voltage ’
Input clamp Vik 12 | v Veci =45V, I =-18 mA 1
voltage
High-levelinput | 10 | 400 | A Ve =55V, ViH =45V 1
current
Low-level input { | -200.0|-400.0 | uA Vcei= 55V, ViL =04V 1
current
Inputsupply {0, 100 | 140 | mA Veei =55V, Vin = Vik 1
current (high)
Input supply lcciL 100 | 140 | mA Ve =55V, ViN = ViL 1
current (low)
0.6 Veci=4.5V,Vcco =45V,
Low-level output . loL =16 mA
voltage VoL 0.4 Vv VIN=0.8V | VIN=20V 1
0.5 Vcci=4.5V,Vcco =45V,
loL=4 mA
High-level - _vi | Voo =45V, Vor =15V,
! . . = = 1
output voltage OH 10 11000 wA Vin = ViR Vin =V Vcco=4.5-15V
Low-level output _ _ Vcci=4.5V,VoL=06V, 1
current loL 16.0 VIN=08V | Vn= 20V Veeo = 45 15 V
| Vcci =55V, Vo = VoH,
Output supply 9.0 | 120 Veco = 4.5V
current (high) [/CCOH VIN=ViH | VIN=ViL 1
11.0 | 18.0 Vcei =5.5V, Vo = Vo,
Vcco=15V
Veeci=5.5V, Vo =Vor,
Output supply 8.0 | 120 Vcco =45V,
low) |lccoL mA VIN=ViL VIN = ViH 1
current (low) Vcer = =
10 | 180 cei =55 ¥ Vo =Vor,
Vcco=15V
*All typical values are at Ta = 25°C
SWITCHING CHARACTERISTICS (Ta=25°C Unless Otherwise Specified)
CMOS OUTPUT 740L6010/11
PARAMETER SYM MIN TYP MAX UNITS TEST CONDITIONS FIG. [NOTES|
Propagation delay time tPHL 60 120 ns 15,18 1
for output low level
Propagation qelay time tPLH 100 180 ns 15,18 1
for output high level Vcal =5V, Voco =5V, RL=470 O
Output rise time t 50 ns 15, 18 1
for output high level
Output fall time t 5 ns 15, 18 1
for output low level

38




740L6000/01/10/11

ISOLATION AND INSULATION (Ta=25°C)
740L.6000/01/10/11 .
- »
PARAMETER lSYMQOL MIN TYP MAX UNITS TEST CONDITIONS FIG. [NOTES §
a
Common mode transient immunity 3
M V. o
at logic high level output CMw | 5000 | 15000 68 |Voe =5V, Voco =5V, | 181 g
. A K Vem =50 Vp—p .
Commop mode transient immunity oML 5000 15000 V/us 16,19 o
at logic low level output
Commor.1 mode coupling Com 0.005 oF
capacitance
Capacitance (input-output) Ci-o 0.7 pF Vi-o=0,f=1MHz 2
Withstand insulation test Viso 2500 VRMS RH550°@, Ta =25°C, 2
voltage t =1min
Insulation resistance Riso 10" . |Viro=500VDC 2
TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
100 z 15 g 15
_ % 14 Tt
< ~<] >N
E o IcciH — 740L6000-6010 o M~
z Voci =55V T 1 lcciL — 740L6001-6011 £ 4 - =y fecon
o« ViH=45V o — [5) ~ lecoL
S -100— vy =04V > 10 T+ % L = lcgoH
(5] a o - lccoL
£ g ° [ S 8 ioLeot0/601 - lccon™)
& | —r e s IcciH — 740L6001-6011 o Veoi = 55V lccoL
£ -200 — — 5 5 IcoiL — 740L6000-6010 5 4| Veco=15V
! z = -+ 740L6010/6011  =—740L6000/6007
= | 6 Vcei =55V 8 Veci =55V Veci =55V
-300 3 5 | o Vcco=55V Vcco =55V
-40 -20 0 20 40 60 80 100 £ 40 -20 0 20 40 60 80 100 8 40 20 0 20 40 60 80 100
Ta — AMBIENT TEMPERATURE — (°C) Ta — AMBIENT TEMPERATURE — (°C) £ Ta— AMBIENT TEMPERATURE — (°C)
C2028 C2029 C2030
Fig. 1. Input Current vs. Fig. 2. Input Supply Current Fig. 3. Output Supply
Ambient Temperature vs. Ambient Current vs. Ambient
Temperature Temperature
60 5 S o5
< 50 |
£ Vcer =45V w
T a0 - lou 4 Veco =45V o}
E a0 Voci =45V loH = -400 A g 04
Vcco=45V .
£ %%?=06V S 3 Z @loL = 16 mA
€ 20 - = — g5 —
3 VoH =24V | 1 & 03
£ 10 5 S
2 s 2 ]
E 0 3~ @loL=4mA
O -10 lon ; o 02
I (740L6000/6001) -
o -20 Lo S Veei =45V
-30 [ | 0 T o Vecg =45V
40 -20 0 20 40 60 80 100 40 20 0 20 40 60 80 100 4 40 -20 O 20 40 60 80 100
Ta — AMBIENT TEMPERATURE — (°C) TA — AMBIENT TEMPERATURE — (°C)  — Ta — AMBIENT TEMPERATURE — (° C)
C2031 C2032 €2033
Fig. 4. Output Current vs. Fig. 5. High-level Output Fig. 6. Low-Level Output
Ambient Temperature Voitage vs. Ambient Voltage vs. Ambient
Temperature . Temperature
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TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)

5
Vcci =50V FE=—Vcco=5V RL=4700
Vecco=5.0V [— —=Vcco=15V PW = 200 ns;
4 Vcoin=45V | PW =200 ns — Vccr =5V PERIOD=1us
Vcco =15V ] @ 200 PERIOD = 1 us Z 200 ————== trth—
Vour=15V T 100 tPLH T toolz=t=o=zio — ::DLH
< 3 w : tPHL w 1 teHL=—]
3 s 50 =t S 50 tr——
| [ | 5 2 ]
32 2 z
I
5 10 =—| S 10
e 5 E T — 1 = g 5
1
/ 3 G
0 — -~ 1 1
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100 40 -20 O 20 40 60 80 100
Ta — AMBIENT TEMPERATURE — (°C) Ta — AMBIENT TEMPERATURE — (°C) Ta — AMBIENT TEMPERATURE — (°C)
C2034 2035 C2036
Fig. 7. 740L6010/11 Fig. 8. 74QL6000/0‘_I Fig. 9. 740L6010/11
Leakage Current vs. Switching Times vs. Switching Times vs.
Ambient Temperature Ambient Temperature Ambient Temperature
n = 12 M = MAXIMUM ALLOWABLE POWER
— s
g 10 E ool L ttTiceo| & ss0 DISSIPATION@T?TA 25°C
S 9 10 w
wg | / L~ 3
ol 8 E 1 oS 300
s z / / g3
Zt 7—¥ Voco= 5V u 81 wE @ Ta=55°C
5§z . Veor = 5V T 14 1 2 T
s g © Vou = 2V 3 el X Z 290 %
= S 5 VoL =08V = > 2 [®]
8= RL =470 Q (740L6010/6011) g Veco Tk Voei = 5.5 Vab~T_1—@ Ta = 70°C!
5 4 T 4| RANGE FOR 740L6000/6001 Jx s g
L& 4 2 o @TA=85°C
g » ° UI) o @ 100} P 1
Z 2 o 2 'T a “AVeei= 45V
5 : s
0 0
0 500 1000 1500 2000 2500 4 56 7 8 910112131415 4 56 7 8 910111213 1415
Vcm — COMMON MODE TRANSIENT Ve — SUPPLY VOLTAGE — (V) Vcco — OUTPUT SUPPLY VOLTAGE — (V)
AMPLITUDE —(V)
C2037 €2038 C2039
Fig. 10. Common Mode Fig. 11. Supply Current vs. Fig. 12. Power Dissipation vs.
Rejection vs. Supply Voltage Ambient Temperature
Common Mode
Voltage
s 1.6 100
I —_
("'5' 15 'é
b N I 0
5 14 O
3 ~ = 2 e
> NG w 1 uF
Q 13 Y x / (Hotsoo
2 12 \ g 1o s t—
o = e
g 2 |/ 2
4 o
E 11 z _200 *C, = 15pF STRAY
'é 10 Vcel =50V L reaviva
K V. =50V ] z =  PROBE
z CCIO | Veci= 4.5V c2042
| 09 -300 L
I -40 20 0 20 40 60 80 100 0o 1 2 3 4 5 6
4
> Ta— AMBIENT TEMPERATURE — (°C) ViN — INPUT VOLTAGE — (V)
2040 c2041
Fig. 13. Input Threshold Fig. 14. Input Current vs. Fig. 15. Switching Time Test
Voltage vs. Ambient Input Voltage freur
Temperature
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740L6000/01/10/11

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
2
TA INPUT, VYT_ %_
:/;:t‘:lo INPUT VI 32V 32v 3
_1; 77777777 ——-13V B 13v 8
s 1]
AwF (477:)‘;:50‘0/") ”"“‘ ™ Y
- o
° ' QUTPUT, Vo
{740L6000) QUPTUT, Vo
(740L6010)
C2043 OUTPUT, Vo OUPTUT, Vo
(740L6001) (740L6011)
Fig. 16. Common Mode Fig. 17. Switching Fig. 18. Switching
Rejection Test Parameters Parameters
Circuit 740L6000/01 740L6010/11
50V
PACKAGE DIMENSIONS Vem d_dﬁt:M_ - ltcrm
ov
VoH CM
p "
i s B M—--m: 20V (MIN.)
157 MAX — Vo = 0.8V (MAX.)
0.36 (.014) VoL /\ CML
ORARE | 0.20 (.008) o046
8.89 (350) J —"\"—% Fig. 19. Common Mode
538 (330 (753%) 1.78 (.070) REF Rejection Wave-
38 (330) .HEF forms
INPUT ,INPUT OUTPUT | , | OUTPUT
Vee || i | GND 11 | Vee
2.54(.100)TYP~' 1.78 (.070) TYP BUS |, ) BUS I | BUS
—— 3 5 ¥ [ [l Il |
— 39811557 4 g5 (195) ¥ i ¥ !
3.68 (.145) MAX I ] Il )
3.56 (.140)
’ 356 (130) 461 (020) DATA DATA
i 3.05 (.120) MIN IN ouT
1.27 (.050)
056 (022) €2090 o
041(016)  DIMENSIONS IN mm (INCHES) i
Il
1
X
Fig. 20. Suggested PCB Lay-out c2027
NOTES
1. The Vgco and Vg, supply voltages to the device must each be bypassed by a 0.1 uf capacitor or larger. This can be either
a ceramic or solid tantalum capacitor with good high frequency characteristics. Its purpose is to stabilize the operation of
the high-gain amplifiers. Failure to provide the bypass will impair the DC and switching properties. The total lead length
between capacitor and optocoupler should not exceed 1.5smm. See Fig. 20.
2. Device considered a two-terminal device: Pins 1, 2 and 3 shorted togetner, and Pins 4, 5.and 6 shorted together.
3. For example, assuming a V¢, of 5.0 V, and an ambient temperature of 70°C, the maximum allowable Vgco is 12.1 V.
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740L6000/01/10/11

APPLICATION
prsG | 2 I 1000 FT. > !
100 ns BIT , . 750
INTERVAL 250 FT»r— 250 FT.—»=[a 250 FT. 250 FT. T TERMINATION
740L6000 BUFFER 2
Local area data communication 740L6001 740L6001 740L6001 740L6001
systems can greatly improve their 5 6 7
noise immunity by including
OPTOLOGIC gates in the design. 8 LS04 9 LS04 10 LS04 11 LS04

The Optologic input amplifier
offers the feature of very high
input impedance that permits
their use as bridged line receivers.
The system shown above
illustrates an optically isolated
transmitter and mulitidrop receiver
system. The network uses a
740L6000 and buffer (Figure D) to
isolate the transmitter and drive
the 75 Q1 coax cable. This
application uses a 1000 ft. aerial
suspension 75 () CATV coax
cable with data taps at 250 ft.
intervals. The 740L6001s function
as bridged receivers, and as many
as 30 receivers could be placed
along the line with minimal signal

degradation. The communication
cable is terminated with a single
75 Q) load at the far end of

the line. ’

Signal quality “Eye Pattern” is
shown in Figures A, B and C with
a 10MBaud NRZ Psuedo-Random
Sequence (PRS). Traces 1-3 in
Figure A describes the transmitter
section. Traces 4-7 in Figure B
show the output of the four
Optologic bridged terminations.
Traces 8-11 in Figure C illustrate
“Eye Pattern” as seen at the

C2048

output of a 74LS04 logic gate. The
data quality is well preserved in
that only a 30% Eye closure is
seen at the receiver located 1000
ft. from the transmitter.

The data communication system
is completely optically isolated
from all of the terminal
equipments. Power for the
transmitter (Vcco) and

receivers (Vccl) is taken from

an isolated power supply and
distributed through a drain or
messenger wire.

OPTOLOGIC

PRSG4 +F 1 250 FT

OPTOLOGIC S00FT.
il DRIVER 2

740L6000 750 FT

ns/Dl
VERTICAL= 2 V/DIV

Figure B

20 r}s/DIV
VERTICAL= 2 V/DIV
Figure A

NOTES

OUTPUT
S 74016001

1000 FT. 7

L)

§

6

Figure C

=

C2047

Figure D Buffer
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— All Optologic Gate Input and Output Amplifiers Bypassed With 0.1 uF Capacitors
— PRSG = Pseudo Random Sequence Generator
— 1 to 11 Refer To Testpoints; See Waveforms on Figs. A, B and (o}
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CNX35

PACKAGE DIMENSIONS DESCRIPTION
The CNX 3X is a phototransistor-type optically
ﬂ‘j l:') @ i = coupled isolator. An infrared emitting diode manu-
] 1 factured from specially grown gallium arsenide is
6.86 (270 '5" MAX selectively coupled with an NPN silicon phototran-
86 (270) sistor. The device is supplied in a standard plastic
6.35 (.250) 0.36 (014) six-pin dual-in-line package.
O
1 020 (1 uus)
90350 f _..%. FEATURES
939 782 118 (070) REF = High isolation voltage
8.38 (.330) (.300) 4400V DC 1 min
s Minimum saturation current transfer ratio of
CNX 35—40%
e s Underwriters Laboratory (UL) recognized File
Zﬂ.IUO)THY_P*] ) 1.78 (.070) TYP #E50151
Li i /N 3905t 4q0tqp
T[] 3s8 (s, | MAX
i APPLICATIONS
"0 I~ F356 (130)
I | v .51 (.020) s Power supply regulators
) U |VL_j305(1200 miIN = Digital logic inputs
127 (050) a»  Microprocessor inputs
oy = Applicance sensor systems
056 (022) €2030 » Industrial controls

0.41(016)  DIMENSIONS IN mm (INCHES)

ANODE[1] 6)BAsE
CATH 2] EE coL

2,
B [a)emir.

€2079
Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless Otherwise Specified)

TOTAL PACKAGE INPUT DIODE
Storage temperature .................... -55°C to 150°C Forward DCcurrent.........cvviviineninnneennns 100 mA
Operating temperature -55°C to 100°C Reverse voltage ..........cooeiuiiiiiiiieninanennnen 6V
Lead temperature Peak forward current
(Soldering, 10S€C) .. ..ovovvvvniniiniininnennens 260°C (Tus pulse, 300 PPS) . .. ovvvvvrinnieieneenenenes 30A
Total package power dissipation at 25°C Power dissipation 25°C ambient ................. 150 mV
(LED plus detector) . ........coveeunninnenn.. Derate linearly from25°C ................... 1.8 mW/°C
Derate linearly from 25°C OUTPUT TRANSISTOR
Power dissipation at 25°C 150 mw
Derate linearly from 25°C

Vceo

Veco
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CNX35

ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Spegcified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter CTR 40 160 % IF=10mA, Vce =04V
IcE1 150 pA TA<70°C, IF=2mA,
Vce=04V
Ice2 15 uA TA<70°C,VF=0.8YV,
8 Vce=15V
Saturation voltage VCE (SAT) 0.1 .40 Y IF=10mA;Ic =4 mA
Collector cut-off
current (dark) IcEw 200 nA Working voltage = 1500 Vpc
Vcc =10V, Ie =0, see Fig. 16
100 nA Working voltage = 1500 Vpc
Vec=10V,IF=0,T=70°C
See Fig.16
Non-saturated (Vce =10V, Ice =2 mA,
g Turn-on ton 2 us RL = 1000))
b Turn-off time toft 2 us See Fig. 18
o=
;l— Non-saturated (Ve =10V, Ice = 50 uA,
» Turn-on ton 300 ns RL =100 ()
Turn-off time toff 300 ns See Fig. 18
Isolation voltage Viso 4400 Voc RMS Relative humidity < 50%
(z) -0 < 10 A, 1 minute
= Viso 3734 Vac RMS Relative humidity < 50%
g li-0 <10 uA, 1 second
@ | Isolation resistance Riso 10" ohms Vi-o0 = 500 VDC
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage VF 1.1 1.50 v IF=10mA
5‘ Forward voltage temp
g coefficient -1.8 mv/°C
- | Reverse voltage VR 3.0 25 v Ir=10uA
& | Junction capacitance Cy 50 pF VE=OV,f=1MHz
z 65 pF VE=1V,f=1MHz
Reverse leakage current IR 0.35 10 pA VR=3.0V
Breakdown voltage
s Collector to emitter BVceo 30 45 ) Ic=10mA,IF=0
e Collector to base BVceo 70 130 " Ilc =10 uA
2| Emitter to collector BVeco 7 10 v lg =100 A, IF =0
‘z‘ Leakage current
E Collector to emitter IcEO 5 50 nA Vce=10V,IF=0
- Collector to base lcBo 20 nA Veg=10V,Ig=0
'2_ Capacitance
= Collector to emitter 2 pF Vce =10, f=1MHz
O | cCollector to base 20 pF Vee=5,1=1MHz
Emitter to base 10 pF Ves=0,f=1MHz
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100 T
60 7 7
0 75°C /;g C /'-25"(':
20 i/
0 1L/
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<
E &0 7/
! [/ /]
NI VAVAY/
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4 A
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p/avari
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VE—(Volts) C1285
Fig. 1. Forward Voltage vs.
Forward Current
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Fig. 4. Collector Current vs.
Collector to Emitter Voltage
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Fig. 7. Current Transfer Ratio
(saturated) vs. Temperature
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Fig. 10. Collector to Emitter Leakage
Current vs. Temperature
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Fig. 2. Collector Current vs.
Collector to Emitter Voltage
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Fig. 5. Collector to Emitter Breakdown
Voltage vs. Base to Emitter Resistance
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Fig. 8. Current Transfer Ratio
(unsaturated) vs. Temperature
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Fig. 11. Collector To Emitter Leakage
Current vs. Temperature
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ELECTRICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
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Fig. 3. Collector Current vs.
Forward Current
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Fig. 6. Saturated CTR vs.
Base to Emitter Resistance

Ic=16mA
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Fig. 9. Collector to Emitter
Saturation Voltage vs. Temperature
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Fig. 12. Switch-on Time vs.
I¢ Drive (saturatod)
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CNX35

SWITCHING CHARACTERISTICS

80 28
T T T I e rr——
) If=3.2to 16m/‘k| /Iﬁ‘rrrl AL = 1KQ
70 Y Ve =5V 2 «
X R =27KQ rd ====Vec =5V
60— - —Vec =20V
20 Ic=2mA
‘f
= 50 RL=1KQ
3 ?‘ 1 470
= 1 RL =
g' 40 ! 5 i {1
<12
= \ 11711 T
o Ry =470
s o
20 g L1 I
10 tPD (LH) %% 4 thog}l
TH=+
o IT R = 10052
oo m 500K 100K 50K 50K 100K 500K ™ o0
Rge — (2) C1253 Rge — (2) C1255
Fig. 13. Switch-off time vs. Base to Fig. 14. Rise Time vs. Base to Emitter
Emitter Resistance (saturated) Resistance (non-saturated)
28 ™ T
—— Vec=5V
Veec =20V
24Tt Ic=2mA
b ( ) o
A A
. 20 T ‘? 3 +ee
E p
116 '” d @!
4
ué L e \,4_\.\ /t
5" AT T o
4 %ad bt
¢ AT TR 0T WORKING
L1 |
\ WA L s —C  VOLTAGE
‘-ﬁcc‘;/— +H = 1009
o= AT c1788
50K 100K 500K ™ oo
Rge — (©2) C1254
Fig. 15. Fall Time vs. Base to Emitter Fig. 16. Icgy Test Circuit
Resistance (non-saturated)
Vee vec,,, Vee,

INPUT Ie Ru
TPDHL —==t
OUTPUT - 1 "
(SATURATED) 2, - 2 ! [
H 1 FAN QUT OF
H _l 170 10 TTL LOADS
Rge é - - T T
OUTPUT M
(NON SATURATED) — I I—_l)
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{327032mA) =
C1258

C1257
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Fig. 17. Switching Time Waveforms Fig. 18. Switching Time Test Circuits Fig. 19. Typical TTL interface at
Operating Temperatures of 0° to 70°C
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VDE APPROVED

RANSISTOR OPTOCOUPLERS
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I
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o
(*]

CNY17-1/1Z CNY17-3/3Z
— CNY17-2/2Z CNY17-4/4Z

PACKAGE DIMENSIONS DESCRIPTION
The CNY17 series consists of a Gallium Aresnide
IRED coupled with an NPN phototransistor.
FEATURES
15° MAX s High isolation voltage
5300 VAC RMS—5 seconds
0.36 (014) 7500 VAC PEAK—5 seconds
0.20 (ona) a High BVceo minimum 70 volts
T—— ' s Current transfer ratio in selected groups:
889( 350) 162 ——01 78(070"_) REF CNY17-15 40:/«— 80:/0
— 0 CNY17-2: 63%-125%
8.38 (.330) ('REF CNY17-3: 100%-200%
CNY17-4: 160%-320%
® Maximum switching time in saturation
specified
z_ﬁ,( 1[]0)TYP.| I‘" 78 (070) TYP s Underwriters Laboratory (UL) recognized
/ i j i “ 394(155)f [} File #E50151
TR, 4.95 (.195) = See VDE datasheet
| | ! 3.68 (.145) MAX
! ron 356 (140) APPLICATIONS
) ‘ 051 (020) = Power supply regulators
b\ _1305(120)  MiN = Digital logic inputs
- L—1.27 (.050) s Microprocessor inputs
0.56 (.022) £2090 = Appliance sensor systems
041(016)  DIMENSIONS IN mm (INCHES) = Industrial controls
Auone[q 6]BASE
cmu.@ 5]coL.
2.
3 alemim.
C2079
Equivalent Circuit
ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE INPUT DIODE
Storage temperature . . ... ..... -55°C to 150°C ;orward DCcurrent ................. 90 mA
Operating temperature . . . . ... .. -55°C to 100°C eversevaltage . ................... 3V
Lead temperature Peak forward current
(Soldering, 10sec) . . ................ 260°C {1 us pulse, 300 pps), . . - - R oh
Total package power dissipation @ 25°C ower d}SSlpatlon 25 Coamblent """" L mOW
(LED plus detector) . . . . ...\ .0 260 mW Derate linearly from25°C ... ....... 1.8 mW/°C
Derate linearly from 25°C . .. .. ... .. 3.5mwW/°C OUTPUT TRANSISTOR
Power dissipation @ 25°C . . . .. ........ 200 mOW
Derate linearly from 25°C . ... ... .. 2.67 mW/°C
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CNY17-1/1Z CNY17-2/2Z GNY17-3/3Z GNY17-4/42

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 % Ig=10mA;Veg =56V
8| onyir a0 80
CNY17-2 63 125
CNY17-3 100 200
CNY17-4 160 320
Saturation voltage VCE(SAT) 0.27 .40 \ lg=10mA;Ilc=25mA
2
= o | Non-saturated _ i = .
5 ; Turn-on time ton 6.0 10 us Ru __100 Qilc=2mA;
ER | Turn-off time t 55 10 us Vec =10V
= off : See figure 10.
n
Isolation Voltage Viso 5300 Vac RMS | Relative humidity < 50%,
= lj.o0 < 10 uA, 5 seconds
=} Viso 7500 Vac PEAK| Relative humidity < 50%,
5 1.0 < 10 uA, 5 seconds
Q | Isolation resistance Riso 1" ohms V.o =500 VDC
~ | 1solation capacitance Ciso 05 pF f=1MHz
CHARACTERISTIC SYMBOL MIN. [TYP.| MAX. UNITS TEST CONDITIONS
Turn-on time ton
CNY17-1 3.0 5.5 us IF=20mA,Vce=04V
a CNY17-2, CNY17-3 4.2 8.0 us IF=10mA, Vce =04V
a= | Rise-time tr
.“_‘5 CNY17-1 20 4.0 us | IF=20mA,VcE=04V
34 CNY17-2, CNY17-3 3.0 6.0 us IF=10mA, Vce =04 V
2 T | Turn-off time tof
g‘,-_’ CNY17-1 18 34 us | lE=20mA, Vce=04V
FS CNY17-2, CNY17-3 23 39 us IF=10mA,Vce=04V
@ | Fan-time t
CNY17-1 1" 20 us IF=20mA, Vce=04V
CNY17-2, CNY17-3 14 24 us IF=10mA,Vce=04V

INDIVIDUAL COMPONENT CHARACTERISTICS

CHARACTERISTIC SYMBOL MIN. [ TYP. MAX. UNITS TEST CONDITIONS

8 | Forward voltage Ve 13 1.50 v lg = 60 mA
© | Forward volitage temp.
o coefficient -1.8 mVv/°C
S Reverse voltage VR 3.0 25 \ Ig = 10 uA
% | Junction capacitance Cy 50 pF VE=0V,f=1MHz
- 65 pF Ve=1V,f=1MHz

Reverse leakage current IR .35 10 MA Vg=3.0V

DC forward current gain hege 100 500 Vce =5V, Ic =100 uA
o« Breakdown voltage
o Collector to emitter BVceo 70 \ lc=10mA, lg=0
% | Collector to base BVego 70 v Ic=104A
‘é’ Emitter to collector BVeco 7 v lg =100 A, 1Ig =0
g Leakage current
E | collector to emitter Ieeo 5 50 nA Vee =10V, 1 =0
= Collector to base lcso 20 nA Veg =10V, lg =0
?_. Capacitance
o) Collector to emitter 8 pF Vg =0.f=1MHz
© Collector to base 20 pF Veg =5, f=1MHz

Emitter to base 10 pF Vegg=0,f=1MHz
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CNY17-1/1Z GNY17-2/2Z CNY17-3/3Z CNY17-4/4Z

ELECTRICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)
'
15
10 i A ;1 VoE = 0.3V 3
< ce=0.
&0 . GV4 VAR s & VCE = 5.0V 3
40 75°C /25°C f-25°C T\ b 8
- =l 1.0
20 4 / / &) E / T %
10 / . " \ o
3 71/ L o7s /
< 6.0 o
E 40 / / =
! f /] b
uw 20 [a)
/1 /1] g oo/
1.0 v 4 7 7 i
6 / 4 <
4 A 2 o025
2 / S
W1/ 1/ o
8 9 10 11 12 13 14 15 0 5 10 15 20
VF—Volts: C1285 IF — (MA) C1679
Fig. 1. Forward Voltage vs. Fig. 2. Normalized Current
Forward Current Transfer Ratio vs.
Forward Current
12 T T T T 1.0
— IF = 10mA—| VCE = 0.3V — L
1< IF = 5mA—| VCE = 5.0V § 090 =
& § IF = 20mA \ 88 00 g
Ele 10 ] s & /// Vce =5V
2lg — N Off 070 7 N
~ . \74 -.§§ 2O 060 / IF = 20mA
« -~ N N IF = 10mA
5 0.8 // / 'C) 0.50 / IF = 5mA
3 v v a 040 I /
N /| N
= / = .30
< 06 b4
2 4 = o020 i
o o
z 2 o0 I
0.4 0
-75 -50 -25 0 +25 +50 +75 +100+125 10K 100K ™
Ta —(°C) C1680 Ree — BASE RESISTANCE — ()  C1681
Fig. 3. Normalized Current Fig. 4. Crgvs. Rge
Transfer Ratio vs.
Ambient Temperature
1.00 - 1.2
Z 0.90 2
w & // 4 Ve = 0.3V > 11
& § 080 % L A1l T
o = N
G 00— ir= 20mA 515 10 / ha:
) l ,\ T Ir = 10mA = /
_—n: 0.60 ’L/,, IF = 5mA | /
5 050 5 o9
a 04 2 /
N a0 )| N 08
o Y I e i Vce = 10V
S o = / lc = 2mA
T | T o7 RL=1000 ]
<z> 0.10 I > / (See Fig. 10)
0 06 A
PR
10K 100K ™ 10K 100K ™ ©
Rse — BASE RESISTANCE — ()} C1682 Ree — BASE RESISTANCE — (2) C1683
Fig. 5. CTrgp vs. Rgg Fig. 6. Normalized tof vs. Rge
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CNY17-1/1Z CNY17-2/2Z CNY17-3/3Z CNY17-4/4Z

ELECTRICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)

1.2 12 T
w Vce = 10V
3 I s RL = 1000
o - (See Fig. 10)
g :9 \ (O] < 1.0
S5 Z |E
~— 1.1 f ol N
l \.. o~ 2)
5 1 gl
a \ 2 | o8
g \ o 3 N
3 10 h N N—
-]
Z - < < 06
o Vce = 10V =
Q Ic = 2mA T
RL = 1000} 2
(See Fig. 101
0.9 § et 0.4
10K 100K ™ 0 0 5 10 15 20
Ree — BASE RESISTANCE — () C1684 Ic — (mA) C1685
Fig. 7. Normalized t,, vs. Rgg Fig. 8. Normalized Switching
Time vs. Collector Current
PULSE WIDTH = 100 us
DUTY CYCLE = 10%
OUTPUT INPUT
ov
| |
- | [
H | |
< OUTPUT I
Ree < 1
b |
.

-

|
______ |
[ |
(| |
— ton e toff f=—
C1294

C1296A

Fig. 9. Switching Time Test
Circuit and Waveform
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VDE APPROVED

GENERAL
INSTRUMENT HIGH-VOLTAGE OPTOCOUPLER

[
b
2
o
3
<}
o
o
=
a
o

DV CNYGB5

PACKAGE DIMENSIONS DESCRIPT;
0701+ 008 (17 8" 2) ——— 3t 0TS 008y The CNYF « which combines a
: GaAs L 4 .ototransistor. This
— + devic, «ation voltage of 11.6 kV
E 0236+ 008 +ed for continous 1000 VAC
\ 602 0358+ 012 -

! 1
fe—— o600 (152 ——» (0200 5,_,':"; ]
|

Yolation voltage 11.6 kV

= = Iq—»{ ‘ninal isolation operating voltage? 1000 VAC
HE ape 03007 62) or 1200 VDC for isolation group B according to
I VDE 0110b/2.79
= i _ ® Test class 25/100/21 DIN 40 045
. | i’fi)‘;‘(":;‘j‘j"“ = | ow coupling capacity typ. 0.3. pF
24 )3 Weghlrro ® Current transfer ratio typ. 100%

T T N

APPLICATIONS

Anode [y
! ® Medical Instrumentation
®  |ndustrial Controls
m Power supply monitor
® Solid state relays
® High frequency power supply feedback control
m  AC line to digital logic isolation
3
Emitter

C1623

-quivalent Circuit

ABSOLUTE MAXIMUM RATINGS
INPUT-LED CIRCUIT

Reverse Voltage . . ... ...........00vu... 5V Collectorcurrent . ..........ccueu... 50mA
ForwardCurrent .. .................. 75mA Peak collector current (tp/T = 0.5, tp < 10ms) 100mA
Forward surge current (tp <10us) .......... 1.5A Power dissipation (Ty <25°C) .......... 130mwW
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-emitter voltage ................ 32v DC isolation voltage (t = 1. minute)3 . . . . ... 11.6kV
Emitter-collectorvoltage ................. A" Power dissipation (Ta < 25°C) ..o 250mwW
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CNYG65

ELECTRICAL CHARACTERISTICS (25°C Temperature Unless Otherwise Specified)

CHARACTERISTICS SYMBOL MIN, TYP. MAX. UNITS CONDITIONS
INPUT LED
Forward Voltage Ve * 1.25 1.6 Y Iz =50mA
R Breakd *

f,‘;el'ti‘;e reaxdown BVg 5 Y Iq = 100uA
Junction Capacitance C, 50 pF =0, f=1mHz
OUTPUT DETECTOR
Collector-Emitter *

Breakdown Voltage BVceo 32 v
Emitter-Collector *

Breakdown Voltage BVeco 7 J0uA
Collector Leakage * -

Current lceo ce =20V
COUPLED CHARACTERISTICS
Current Transfer Ratio CTR* I = 10mA, Vgg =5V
Current Transfer Ratio CTR* lg =20mA, Vee =5V
Collector-Emitter * _ -

Saturation Voltage Vee(sam Ir = 10mA, Ic = 1mA
DC Isolation Voltage? Viso ™" t=1min.
Isolation Resistance Riso Viso = 1000V, 40% R.H.
Isolation Capacitance Ciso = 1mHz

. lg = 10mA, Vgg =5V,

Bandwidth BW R, = 1008
* AQL =0.65%
** AQL = 2.5%
1 Related to standard climate 23/50 D’
SWITCHING CHARAC 0

CHARACTERISTIC” MIN. TYP. MAX. UNITS CONDITIONS
Delay time 25 us v
Rise time d 45 us Vee =5V,
Turn-on timr t;n 7.0 us Ic = SnBISh
Storage-t’ t 0.3 us R =1
Fall time % 37 s See test circuit.
Turn-off time totf 4.0 us

I +5V
___l_‘__ le=5mA; -adjusted through
¢ input amplitude
-
|
Rg =509 |
=001 :
tp = 50us L1
Oscille
scilloscope
Channel | ) R > 1M
C, <20pf
Channel 11
508 100Q
— — C1625

Fig. 2. Switching Time Test Circuit
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CNYG5

TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)

I
Vee =5V
1.0
100
— S 08
g 50 > — T B g
= ot < 06 |
© ¥ / Scattering limit % Ve _ 05
10 f S 7 =0
Y
y.
5 7
— ==0.2
[
» ! o]
1 ! |
0.1 1 10 5 10 50
Ie -(mA) C1626 lc—(mA) c1627
Fig. 3. Current Transfer Ratio Fig. 4. VCE (SAT) vs-
vs. Forward Current Collector Current
0 Ir = 20mA
1 —
= Il)l'
g1
10mA
"
/| 1]
10 7 5mA
< sHE
7
N7
=L / 2mA
1 / "/r
= TmA
0.5 >
V4 el
(7
0.1 1 10
Vee (V) c1628
Fig. 5. Collector Current
vs. Collector Voltage
NOTES

1. Creeping current resistance: Group 111 (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 APPROVED

GENERAL
INSTRUMENT | TRANSISTOR OUTPUT OPTOCOUPLER

(OB

H11A1
H11A1Z

PACKAGE DIMENSIONS
M
e
i .
6.86 (270) 157 MAX
6.35 (.250) 0.36 (014)
0.20 (.008)
Q) 2 @] T
—
889(350) | 762 178(070)REF T
8.38 (.330) (.300)
REF
254(100)TYP+{  +-1.78 (070) TYP
e
i 394 (155)" 4 g5 105
368 (145), , MAX
356 (140) b
’_Ls.us (120) 'Ml‘i?zu)
l—1.27 (050)
0.56 (022) 2090

041(016)  DIMENSIONS IN mm (INCHES)

ANODE[1] 6jease

caH [z 5coL
2o

3 BET

c2078

Equivalent Circuit

DESCRIPTION

The H11A1 is a phototransistor-type optically
coupled isolator. An infrared emitting diode

manufactured from specially grown gallium arsenide

is selectively coupled with an NPN silicon

phototransistor in a standard plastic six-pin dual-in-

line package.

FEATURES

s High isolation voltage
5300 VAC RMS — 5 seconds
7500 VAC PEAK — 5 seconds

= Minimum current transfer ratio of 50%

= Underwriters Laboratory (UL) recognized
File #E50151

a VDE approval Certificate 39 419 for H11A1Z

APPLICATIONS

s Power supply regulators
Digital logic inputs
Microprocessor inputs
Appliance sensor systems
Industrial controls

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless Otherwise Specified)

TOTAL PACKAGE

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

(Soldering, 10S€C) ....vvvviriiiiienennnnn 260°C
Total package power dissipation at 25°C

(LED plusdetector) .........c.cvvivriinnnn.. 260 mW

Derate linearly from 25°C

INPUT DIODE

Forward DCcurrent ........ P 60 mA
Reversevoltage ...........ccooiiiiiiiiiiiiiiiia 6V
Peak forward current

(Tuspulse,300PPS) ..ovvviviiiiiiiiii i 3.0A
Power dissipation 25°C ambient ................. 100 mW
Derate linearly from25°C .................... 1.8 mwW/°C
OUTPUT TRANSISTOR
Power dissipation at25°C................c.on.n. 150 mW
Derate linearly from25°C ................... 2.67 mW/°C
[ o] =T T 30V
VCBO «vtette ettt et e e 70V
R =TT o T 7V
Collector current (continuous) .................. 100 mA
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H11A1 H11A1Z

ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)

56

TRANSFER CHARACTERISTICS

CHARACTERISTIC

SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio
Q collector to emitter CTR 50 IF=10mA, Vce=10V
Saturation voltage VCE(SAT) 0.1 0.4 Vv IF=10mA, Ic =0.5 mA
L) Non-saturated
%m Turn-on time ton 2 us (V%E = Y(')(l)CXE) 2mA,
w - i = )
,9. s Turn-off time toff 2 us S(Lee Figure 9
ES 1 Non-saturated
n Turn-on time ton 300 ns (Ve =10V, Ics 50 uA,
Turn-off time toff 300 ns RL =100 )
See Figure 9
2 Isolation voltage Viso 5300 Vac RMS Relative humidity < 50%,
o li-o < 10 A, 5 seconds
= 7500 Vac PEAK  Relative humidity < 50%
5 h-o < 10 uA, 5 seconds
2 Isolation resistance Riso 10" ohms Vi-o = 500 VDC
- Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX UNITS TEST CONDITIONS
Forward voltage VF 1.1 1.50 v IF = 10 mA
Forward voltage temperature
'5 g coefficient -1.8 mv/°C
2 O| Reverse voltage VR 3.0 25 \ IR = 10 A
25| Junction capacitance Cy 50 pF VE=0V, f=1MHz
65 pF VE =1V, f=1MHz
Reverse leakage current IR 0.35 10 uA VR =30V
Breakdown voltage
Collector to emitter BVceo 30 45 \ Ic=10mA, IF-0
« Collector to base BVceo 70 130 A Ic=100 A, IF=0
O Emitter to collector BVeco 7 10 \ le=100 pA, IF =0
S5 | Leakage current
&7; Collector to emitter Iceo 5 50 nA Vce =10V, IF =0
85 Collector to base IcBo 20 nA Ves =10V, IF =0
£ | Capacitance
Collector to emitter 8 pF Vce = 0, f = 1 MHz
Collector to base 20 pF Ve =5,f=1MHz
Emitter to base 10 pF Veg =0, f = 1 MHz




H11A1 H11A1Z

ELECTRICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified) |

100 > 4

60
40 AA Y
75°c£25°c -25°C
20
R 1/
L) i
L 20 )
- 1.0 1/ l/ T/
6 77—/
Y 4
.2 / /
RVaVAYi

"8 9 10 11 12 13 14 15
VF—(Volts) C1285

Fig. 1. Forward Voltage vs.
Forward Current

1.2 T T T T
— IF = 10mA— Vce = 0.3V
| < IF = SmA— Vce = 5.0V
&5 IF = 20mA: \
Ele 10 WL
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o /
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-
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o
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z
0.4
-75 -50 -25 0 +25 +50 +75+100+125
Ta — (°C) C1680
Fig. 3. Normalized Current
Transfer Ratio vs.
Ambient Temperature
1.00
— »
Z 0.90 1+t
w & / / // VCE = 0.3\
& g 080ff I\
o
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1
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Fig. 5. Crg vs. Rge
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Fig. 2. Normalized Current
Transfer Ratio vs.
Forward Current
1.0
>
g 0.90 J’:q
< £ 080 AU VCE = 5V
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= 020
N |
S o0 l
0
10K 100K M
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Fig. 4. Crg vs. Rge
1.2
—
Gz 11 »
B
§ ;g‘ /’ 7%\\
Sl3 10 /
| /
3 o9 ]
3
g 08 Vi oV
cc =1
£ { Ic = 2mA
S 0.7 RL = 1000
> / (See Fig. 10)
0.6 l§
10K 100K M L]
Ree — BASE RESISTANCE — (1)
C1683

Fig. 6. Normalized t,g vs. Rgg 57



H11A1 H11A1Z

ELECTRICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)

)

toniRee!
ON(OPEN)

t

NORMALIZED ton—(

58

1.2
1.1 \
/ )
1.0 )
Vce = 10V
Ic =2mA
RL = 10002
(See Fig. 1°’J
0.9 S,
10K 100K ™M ]
Ree — BASE RESISTANCE — (1)
C1684

Fig. 7. Normalized t,, vs. Rgg
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OUTPUT

C1296A
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o
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Fig. 8. Normalized Switching
Time vs. Collector Current
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Fig. 9. Switching Time Test
Circuit and Waveform




PRELIMINARY DATA SHEET

AG INPUT/PHOTOTRANSISTOR

OPTOCOUPLERS

GENERAL
INSTRUMENT

[
2
2
o
3
o
(8]
2
o
o

H11AA1 H11AA3
H11AA2 H11AA4

PACKAGE DIMENSIONS DESCRIPTION
The H11AAX family of devices has two GaAs
GRGED 4 //‘\/ emitters connected in inverse parallel driving a
= 7 single silicon phototransistor output.
! 16° MAX
6.86 (.270)
6.35 (.250) 0.36 (.01) FEATURES
M 2 3 T | 020 (008) = Bi-polar emitter input
L 8.89 (.350) J 762 1—78’207(;“—“ T » Built-in reverse polarity input protection
838 (330) (3000 s UL recognized (File #50151)
REF
2.54(.100)TVP~1 "—1.73 (.070) TYP APPLICATIONS
— ¥ 7 = AC line monitor
[ T V3suset o (195) = Unknown polarity DC sensor
1T se8(aes), | maAx
Ir S h
Wl ‘ 356 (180) 44 (020)
[ ) y1 {306 (120 MIN
e 1.27 (.050)
0.56 (.022) C2090
0.41 (.016) DIMENSIONS IN mm (INCHES)
] 6]BASE
@'ﬁ SlcouL.
B aJemir.
C2089
Equivalent Circuit
ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE Peak forward current (1 us pulse, 300 pps)...+1.0 A
Storage temperature................ -55°C to 150°C Power dissipation ....................... 100 mW
Operating temperature............. -55°C to 100°C Derate linearly from 25°C ............. 1.33 mW/°C
Lead temperature (soldering, 10 sec.) ....... 260°C OUTPUT TRANSISTOR
INPUT DIODE Power dissipation ............... ...l 300 mW
Forwardcurrent ...................... 60 mA RMS Derate linearly from 25°C .............. 4.0 mW/°C
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H11AA1 H11AA2 H11AA3 H11AA4

ISOLATION AND INSOLATION (T, = 25°C Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Package capacitance _ _
input/output C|-0 0.7 pF V|—O = 0, f=1MHz
Withstand insulation v 2500 v Relative humidity < 50%
test voltage IS0 AC(RMS) I.o < 10 wA 1 minute
Insulation resistance Riso 10" Ohms Vi.o =500V

INDIVIDUAL COMPONENT CHARACTERISTICS (T4 = 25°C Unless Otherwise Specified)

CHARACTERISTIC SYMBOL DEVICE MIN. TYP. MAX. UNITS TEST CONDITIONS
w -
V H11AA1,3,4 1.3 15 \Y lg=£10 mA
o F 9, F= T
o | Forward voltage Ve H11AA2 1.8 v I = 10 mA
(]
Forward voltage
= -1, ° =
2 coefficient AVE/ATy ALL 19 mv/°C lF=2mA
Z | Junction capacitance C, ALL 18 pF VE=0V,f=1MHz
o Breakdown voltage
O| Collector to emitter BVceo 30 \Y lc=10mA, =0
| Coliector to base BVcgo ALL 70 v Ic=100uA, Ig=0
g Emitter to base BVego 5 % I =100 uA, Ig=0
< ! H11AA1,3,4 100 nA Veg=10V, lg=0
CEO 194 CE IF
£ Leakage current lego H11AA2 200 NA | Vog=10V,1g=0
= K
= | Capacitance C
& Collector to emitter 10 pF Vee=0,f=1MHz
3 Collector to base 80 pF Veg =0, f=1MHz
Emitter to base 15 pF Veg = 0,f=1MHz
TRANSFER CHARACTERISTICS
(Ta = 25°C Unless Otherwise Specified)
CHARACTERISTIC SYMBOL DEVICE MIN. TYP. MAX. UNITS TEST CONDITIONS
Current transfer ratio H11AA4 100 lg=+10 mA, Ve =10V
(Collector-Emitter) CTRce H11AA3 50 I¢ = £10 mA, Vgg = 10V
%
H11AA1 20 0 Ir = £10 mA, Vgg = 10V
H11AA2 10 Ig = £10 A, Vgg = 10V
Current transfer H11AA134 | 033 3.0 g = +10 mA, Vgg = 10 V
ratio symmetry
Saturation voltage v ALL 0.4 v Ir = £10 A, g = 0.5 mA
(Collector-Emitter) CE SAT ’ Fo= 1 CET
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NERAL

GE
INSTRUMENT

HIGH-VOLTAGE VDE APPROVED

'PHOTOTRANSISTOR OPTOCOUPLERS

H11D1/12
H11D2/2Z

— H11D3/32
PACKAGE DIMENSIONS DESCRIPTION
N The H11DX is a phototransistor-type optically
(6) LI'J ) 4 T coupled isolator. An infrared emitting diode manu-
f / factured from specially grown gallium arsenide is
15° MAX selectively coupled with an NPN silicon photo-
6.86 (270) transistor. The device is supplied in a standard plas-
O 6.35 (.250) 0.36 (.014) tic six-pin dual-in-line package.
1 | 0.20 (.008)
—, =
8.89 (.350) (gglz]) 1.78 (070) REF [
8.38 (.330 -
(330) REF FEATURES

2.54(. momp+1 I——1 .78 (070) TYP
384 (1585)

495 195)
368 (145), , MAX

‘ 356 (1401 £ oo0)
| 305 (.120) “min

b L— 1.27 (.050)
0.56 (.022) C2090

0.41 (016) DIMENSIONS IN mm (INCHES)

ANODE]1] 6]BAsE
cmu.[Zl @ECOL
E\L - aJemir.

€2079
Equivalent Circuit

s High voltage
H11D1-D2, BVcer = 300 V
H11D3, BVcEer = 200 V
s High isolation voltage
5300 VAC RMS — 5 seconds
7500 VAC PEAK — 5 seconds
s Minimum current transfer ratio of
H11D1, H11D2, H11D3—20%
s Underwriters Laboratory (UL) recognized
File #£50151

APPLICATIONS

s Power supply regulators
Digital logic inputs
Microprocessor inputs
Appliance sensor systems

a
a
a
a Industrial controls

ABSOLUTE MAXIMUM RATINGS (Ta=25°C Unless Otherwise Specified)

TOTAL PACKAGE

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

(Soldering, 10S€C) ......vviririniiiiiainnnnnn. 260°C

Total package power dissipation at 25°C
(LED plus detector)

Derate linearly from 25°C .................... 3.5mW/°C
INPUT DIODE

ForwardDCcurrent ............coooiiviuninn.n.. 60 mA
Reversevoltage ..............c.coiiiiiiiniiina... 6V

Peak forward current
(1us pulse, 300 pps) «...ovvnnnn..
Power dissipation 25°C ambient . .
Derate linearly from 25°C

OUTPUT TRANSISTOR
Power dissipation at25°C ............c.oovennnnn 300 mW
Derate linearly from25°C ................... 4.0 mwW/°C
H11D3
Vcer . 200V
Veso 200V
VECO v iviiee it eeiiiianee.. BV 6V
Collector current (continuous) 100 mA
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H11D1/1Z H11D2/2Z H11D3/3Z

ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter CTR I = 10 mA; Vce = 10V
) H11D1, H11D2. H11D3 20 % Rge = 1 meg
] 10 %
Saturation voltage VCE(SAT) 0.1 .40 \ IF = 10 mA; Ic = 0.5mA
Ree = 1 meg
[V]
ém Non-saturated
o= Turn-on ton 5 us Vce = 10V, Ice = 2mA,
.;l: Turn-off time toft 5 us RL = 1000
7
Isolation Voltage *Vieo 5300 VAcRMS | Relative humidity<50%
g ll-o==10 A, 5 seconds
= *Vioo 7500 Vac PEAK | Relative humidity <50%
< -0 =10 uA,5 seconds
8 Isolation resistance Riso 10" ohms Vi o = 500 VDC
Isolation capacitance Ciso 0.5 pF f=1MHz

fAdditional specification for General Instrument devices.

INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage Ve 1.1 1.50 \Y IF =10 mA
Uol Forward voltage temp.
[e) coefficient -1.8 mV/°C
2 Reverse breakdown voltage VR 3.0 25 v IR=10 u A
2 Junction capacitance Cy 50 pF VE=0V,f=1MHz
z 65 pF VE=1V,f=1MHz
Reverse leakage current IR 0.35 10 uA VR=3.0V
Breakdown voltage
Collector to emitter BVceRr
H11D1, H11D2, 300 \ Ic=1mA;IF=0,
S H11D3 200 v Ree = 1 meg
5 Collector to base BVcso
2 H11D1, H11D2, 300 v Ic = 100uA; IF = 0
é H11D3 200 \
":'_ Emitter to base BVEso 5 7 Vv le = 100uA, IF =0
g Leakage current
5 Collector to emitter Icer Rge = 1 meg.
o H11D1, H11D2, 100 nA Vce =200V; If = 0; Ta=25°C
250 uA VcE=200V;lg=0;Ta=100°C
H11D3 Icer 100 nA Vce =100V, I =0; Ta=25°C
250 uA Vce=100V; IF=0;Ta=100°C
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H11D1/1Z H11D2/2Z H11D3/32

TYPICAL CHARACTERISTICS
[
o
2
o
- 3
z 10 £ 24 L L A O B O S
o Z 20N NORMALIZED TO: _ ]
e i : Vce=10 VOLTS, [F=10mA 3
3 uss S 20N Ree=IM0, Ta=25°C 8
- A O 18
z 10 = 5 16 =
5 E 14
o) 8 . N IF=20mA
8 / a 12 F=10mA ] N
N /\' NORMALIZED TO: w 10 Seg
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Fig. 1. Output Current vs. Input Current Fig. 2. Output Current vs. Temperature
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GENERAL | |
INSTRUMENT | PHOTODARLINGTON OPTOCOUPLERS

MCA11G1 (H11G1)
MCA11G2 (H11G2)
MCA11G3 (H11G3)

HIGH VOLTAGE

[
-
2
-
3
)
o
<]
2
o
o

PACKAGE DIMENSIONS

! 15° MAX
6.86 (.270)
6.35 (250) 036 (014)
= i L | Voo0 o0
u —
|, 889(350) 762 178 (070 REF T
8.38 (.330) (-300)

394 (155) 1 4o ;',95)

= M’_ﬁ_’_ MAX
’ 356 (190 o ' 0og)
| {305(1200 min

1.27 (050)
0.56 (.022) C2090

0.41 (016) DIMENSIONS IN mm (INCHES)

ANODE[1} [6]BASE
cATH[2) L I5|coLL.
3] E]EMIT.
£2083
Equivalent Circuit

DESCRIPTION

The MCA11G1 and MCA11G2 are photodariington-
type optically coupled optoisolators. Both devices
have a gallium arsenide infrared emitting diode
coupled with a silicon darlington connected
phototransitor which has an integral base-emitter
resistor to optimize elevated temperature
characteristics.

FEATURES

= High BVceo

Minimum 100V for MCA11G1

Minimum 80V for MCA11G2

Pin for pin replacement for H11G1, H11G2, H11G3

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

s High isolation voltage
2500 VAC RMS—Steady State Rating

m Low leakage current at elevated temperature
(maximum 100 uA at 80°C).

s Underwriters Laboratory (UL) recognized
File #50151

APPLICATIONS

s 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, 10s€C.) e eevveevneneennennn.. 260°C
Total package power dissipation @ 25°C

(LED plus detector) ................... 260 mW
Derate linearly from 25°C ............ 3.5 mW/°C
Isolationvoltage ................... 2.5 kV RMS

INPUT DIODE

Forward DCcurrent ..................... 60 mA
Reversevoltage .........cooviiiiiiiinn. 6V
Peak forward current (1 us pulse, 300 pps) .. 3.0 A
Power dissipation 25°C ambient ........ 100 mW
Derate linearly from25°C ............ 1.8 mW/°C
OUTPUT TRANSISTOR
Power dissipation @ 25°C ............. 200 mW
Derate linearly from 25°C ........... 2.67 mW/°C
Collector to emitter voltage
MCATIGT ot i 100V
MCATIG2 ..ttt 80V
MCATIG3 ..ot i 55 V




MCA11G1 MCA11G2 MCA11G3 (H11G1 H11G2 H11G3)

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
o MCA11G1/2 1000 % IF= 10mA;Vce=1V
a MCA11G1/3 500 % IF= 1mA; Vce=5V
MCA11G3 200 % lF= 1mA;Vce =5V
Saturation voltage VCE(SAT) 0.85 1.0 \Y Ilg =16 mA; Ic =50 mA
0.75 1.0 \ lE=1mAlc=1mA
Q
Zq Turn-on time t 5 R =1009; g =
Tw on us L JlgE=10mA
ff = Turn-off time toff 100 us Vce =5V_
H = Pulse width < 300 usec,
v f<30Hz
Surge isolation Viso 4000 vDC Relative humidity < 50%,
l]_o < 10 uA
g 3000 VAC-rms 1 second
E Steady state isolation Viso 3500 vDC : Relative humidity < 50%,
) li_o < 10 kA
2 2500 VAC-rms || 1 minute
Isolation resistance Riso 10" ohms Vj.o =500 VDC
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL | MIN. TYP. MAX. UNITS TEST CONDITIONS
& | Forward voltage VE 1.3 1.50 v IF =10 mA
O | Forward voltage temp.
o coefficient -1.8 mv/°C
'5 Reverse breakdown voltage BVg 3.0 25 \ Ig =10 A
% Junction capacitance Cy 50 pF VE=0V,f=1MHz
- 65 pF VE=1V,f=1MHz
Reverse leakage current Ir 0.35 10 nA VR =30V
Breakdown voltage
Collector to emitter BVcEo
MCA11G1 100 \Y Ic=10mA, Ir=0
MCA11G2 80
MCA11G3 55
% Collector to base BVceo
= MCA11G1 100 \' Ic = 100 pA
g MCA11G2 80
3 MCA11G3 55
E Emitter to base BVeso 7 10 v le=100 pA, IF =0
O | Leakage current
5 Collector to emitter Iceo
[ MCA11G1 100 nA Vce=80V,Ir=0
3 MCA11G2 100 nA Vce=60V,lF=0
MCA11G1 100 uA Vce=80V,IF=0,
Ta=80°C
MCA11G2 100 kA Vce=60V,IF=0,
TA=80°C
MCA11G3 100 pA Vce=30V,lIF=0,
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MCA11G1 MCA11G2 MCA11G3 (H11G1 H11G2 H11G3)
TYPICAL ELECTRICAL CHARACTERISTIC CURVES
(25° C Free Air Temperature Unless Otherwise Specified)
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5 o /
O 10 = 20
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Fig. 1. Forward Voltage vs. Fig. 2. Normalized CTR vs.
Forward Current Input Current
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Fig. 3. Output Characteristics Fig. 4. Normalized CTR vs.
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MCA11G1 MCA11G2 MCA11G3 (H11G1 H11G2 H11G3)

TYPICAL ELECTRICAL CHARACTERISTIC CURVES (Contd)

(25°C Free Air Temperature Unless Otherwise Specified)

100
—F -
] 71
10 VcE = 80V
VcE = 50VE= =
_ Vce = 10V f
<
ES 1
<|3 o y.a
8 100 == =
s
4
.010
71 7 sz
4 T
oot bt 2| |
0°C 20°C 40°C 60°C 80°C 100°C
Ta-(°C)
C1707

Fig. 5. Dark Current vs.
Temperature
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ler(ii{EUNl\%lEl/\\l% PHOTODARLINGTON OPTOCOUPLERS

MCA230
MCA231
MCA255

[d

A

2

a
3

o
Q

o

2

o
(o]

PACKAGE DIMENSIONS DESCRIPTION
' B The MCA230, MCA231 and MCA255 are
7 photodarlington optically coupled isolators. An
15° MAX infrared emitting diode coupled with a silicon
6.86 (.270) photodarlington transistor. The device is supplied
6.35 (.250) 0.36 (.014) in a standard plastic six-pin dual-in-line package.
o | 0.20 (.008)
) T e FEATURES .
8.89 (350) 762 1J8(OT0)REF [ = High current transfer ratio
8.38 (.330) (-300) MCA230/255 - 100% min.
REF MCA231/ - 200% min.
®  Underwriters Laboratory (UL) recognized file
#E50151

2~54(-WU)TYP’} )“”3 (.070) TYP a 55 volt BVceo for MCA255
O —

0 3.94 (.155)

T 3ssias), v APPLICATIONS

! .68 (.

| : ! s Replace reed relays for 50 mA, 55 V DC loads

it 356 (140) 0.51 (.020) Replace pulse transformers

[ )

a
'_Ls.ns (120) MIN = Form multiple contact, NO/NC relays
= Useful for telephone lines, SCR triggers, hospital

1.27 (050) monitoring systems, airborne systems, remote
056 (022) C2090 data gathering systems and remote control
0.41 (.016) DIMENSIONS IN mm (INCHES) systems.
a Use alow-current alarm monitor for battery
powered supplies.
ANODE(1] [6]BASE

CATH/[2] L 5 COLL
3] (4)EmIT.

c2084
Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless Otherwise Specified)

TOTAL PACKAGE
Storage temperature................... -55°C to 150°C Collector-base breakdown voltage (BVcso)
Operating temperatue ................. -55°C to 100°C MCA230 ...ttt i iiieiicieananns
Lead temperature (soldering, 10sec.) ............ 260°C MCA231 ..iiiiiiiiiiiiieiieeennn
Total package power dissipation at 25°C MCA255 .. ittt
(LED plus detector) ..........ccovvvvvnnnn.. 260 mW Emitter-collector breakdown voltage (BVeco)
Derate linearly from 25°C .................. 3.5 mwW/°C INPUT DIODE
DETECTOR Forward DC Current............c.ooivviinninnnn,
Power dissipation ...............oiiiiaa, 210 mW Reversevoltage ..............coovvuetn
Derate linearly from25°C .................. 2.8 mW/°C Peak forward current (1 us pulse, 300 pps)
Collector-emitter breakdown voltage (BVceo) Power dissipation ............c.oiiiiiiiienin.,
MCA230 Derate linearly from 25°C
MCA231
MCAZ255
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MCA230 MCA231 MCA255

ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
DC current transfer ratio
(Collector-emitter)
MCA230, MCA255 CTR 100 % IF=10mA, Vce=5V
g MCA231 CTR 200 % IF=10mA, Vce=5V
Saturation voltage
MCA230, MCA255 VCE(SAT) 1.0 v Ic = IF = 50 mA
MCA231 VCE(SAT) 1.0 \ Ic=2mA, IF=1mA
1.0 \ Ic=10mA, IF=5mA
1.2 \ Ilc=50mA, Ir=10mA
o
;:3 w | No saturated
o= ‘furn-on time ton 10 us See switching time
';' L Turn-off time toft 100 us Test circuit (Fig. 7)
wn
Surge insulation voltage Viso 3550 vDC Relative humidity < 50%
Ta = +25°C,
-0 <10 pA
P 2500 VAC-rms 1 second
o Dielectric withstand test voltage Viso 3150 vDC Relative humidity < 50%
s Ta= +25°C,
g l-o <10 A
@ 2250 VAC-rms 1 minute
Isolation resistance Riso 10" ohms V-0 =500 VDC,
Ta = +25°C
Package capacitance
(input-output) Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
8 | Forward voltage Ve 1.2 1.50 V. IF=20mA
g Forward voltage temp.
- coefficient -1.8 mv/°C
2 Reverse voltage VR 3.0 25 v IR=10 A
z Junction capacitance Cy 50 pF VE=0V,f =1MHz
< Breakdown voltage
o Collector to emitter
5 MCA230 BVceo 30 V. Ic=100pA,IF=0
w MCA231 BVceo 30 \' Ic=100 A, IF=0
‘g MCA255 BVceo 55 Vv Ilc=100puA,Ic=0
- Collector to base
2 MCA230 BVcBso 30 v Ic=10 A, IF=0
s MCA231 BVcBo 30 v lc=104A,IF=0
o MCAZ255 BVceo 55 v Ic=10pA,IF=0
Emitter to base BVeso 5 \ lE=10 pA,IF=0
Collector dark current Iceo 100 nA Vce=10V,IF=0
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MCA230 MCA231 MCA255

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)
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GENERAL

VDE APPROVED

INSTRUMENT | PHOTODARLINGTON OPTOCOUPLERS

MCA22302
MCGA22312
] MCA22552

PACKAGE DIMENSIONS

15° MAX
036 (014)
" 020 (uus)
G \

L 8.89 (350) ‘j 762 178 070 REF

8.38 (.330) (.300)

S4(10DTYP  [+178 (070 TYP
3981551 4qp (r.195)

5

_368(145), , MAX
’ 356 (140) 1 (020)
| 430501200 MmN
l—1.27 (0s0)
wim c2080

0.41(016)  DIMENSIONS IN mm (INCHES)

ANODE(1] Lﬂmsz
CATH.[Z%L%ECOLL
3] BET

C2084

Equivalent Circuit

DESCRIPTION

The MCA2230, MCA2231 and MCA2255
are photodarlington optically coupled

isolators. An infrared emitting diode

coupled with a silicon photodarlington
transistor. The device is supplied in a

standard plastic six-pin duai-in-line
package.

FEATURES

= High-isolation voltage
5300 VAC RMS — 5 seconds
7500 VAC PEAK — 5 seconds

= High current transfer ratio
MCA2230 —100% min
MCA2231, 2255 —500% min

s Underwriters Laboratory (UL)

recognized file #E50151
= 55 volt BVgo for MCA2255

APPLICATIONS

= Replace reed relays for 50 mA,
55V DC loads
Replace pulse transformers

s Form multiple contact, NO/NC relays

= Useful fortelephone lines, SCR triggers,
hospital monitoring systems, airborne
systems, remote data gathering systems

and remote control systems.

= Use a low-current alarm monitor for

battery powered supplies.

ABSOLUTE MAXIMUM RATINGS (Ta=25°C Unless Otherwise Specified)

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 plusdetector) .....ocvuevvveunnn. 260 mW
Derate linearly from25°C ............. 3.5 mwy°
DETECTOR
Power dissipation @ 25°C ambient ........ 210 mW
Derate linearly from25°C ............. 28 mW/°C
Collector-emitter breakdown voltage (BV¢go)
MCA2230 ... ...ttt iiiieeennnnn 30V
MCA2231 .. i i e 30V
MCA2255 . ... ittt 55V

Collector-base breakdown voltage (BV¢ggg)

MCA2230 .....civiiiiiiiinennnncnnnns 30V

MCA2231 ittt iiiitienntnanannes 30V

MCA2255. ..t iii it ittt iineretnnnennnnens 55V
Emitter-base breakdown voitage (BVEBO) .. ....... 6V

INPUT DIODE

Forward DC Current ........c.covveivnnennnnnn 60 mA
Reversevoltage .........cciiieveinnrennnnnnnns 6V
Peak forward current (1 us pulse, 300 pps) .. ... 30A
Power dissipation 25°C ambient .......... 136 mW
Derate linearly from25°C ............. 1.8 mW/°C
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MCA2230Z MCA2231Z MCA2255Z

ELECTRO-OPTICAL CHARACTERISTICS (TaA=25°C Unless Otherwise Specified)

TRANSFER CHARACTERISTICS )
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
DC current transfer ratio
(Collector-emitter)
MCA2230 CTR 100 % IF=10mA,Vce=5V
MCA2231, MCA2255 CTR 500 % IF=10mA,Vce=5V
) 200 % lF=1mA, Vce=1V
[a] Saturation voltage
MCA2230, MCA2255 Veesan 1.0 v Ic = IF = 50 mA
MCA2231 Veesan 1.0 % Ic=2mA, IF=1mA
1.0 " Ic=10mA, IF=5mA
1.2 \" Ic =50 mA, IF = 10 mA
(Y]
Z w | Non saturated
5 = Turn-on time ton 10 us See Switching Time
§': Turn-off time torr 100 us Test Circuit (Fig. 7)
»
- Isolation Voltage Viso 5300 VacRMS  Relative-humidity < 50%,
o lj.o = 10 uA, 5 seconds
E Viso 7500 VacPEAK  Relative humidity < 50%,
] li.o = 10 uA, 5 seconds
8 Isolation resistance Riso 10" ohms V.0 =500 VDC
~ | Isolation capacitance Ciso 0.5 pF =1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
w Forward voltage VF 13 1.50 \" IF =20 mA
S | Forward voltage temp.
a coefficient -1.8 mv/°C
= Reverse voltage VR 3.0 25 " Ir =10 uA
; Junction capacitance C, 50 pF VE=0V,i=1MHz
Breakdown voltage
g Collector to emitter
5 MCA2230 BVceo 30 v Ic=100 uA, IF=0
w MCA2231 BVceo 30 " Ic =100 uA, IF=0
& MCA2255 BVceo 55 Vv lc=100uA, IF=0
E Collector to base
= MCA2230 BVcao 30 Vv lc=10uA, IF=0
= MCA2231 BVceo 30 v Ic=104uA, IF=0
8 MCA2255 BVcao 55 " lc=10pA, IF=0
Emitter to base BVEso 5 \" le=10uA, IF=0
Collector dark current lceo 100 nA Vee =10V, IF=0
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MCA2230Z MCA2231Z MCA22552

ELECTRICAL CHARACTERISTIC CURVES (Ta=25°C Unless Otherwise Specified)
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HIGH-SPEED

TRANSISTOR OPTOCOUPLERS

[
1
2
o
3
o
o
o
S
o
e]

MCL2501 MCL2503 (HCPL-2503)
MCL2502 (HCPL-2502)
6N136 6N135

MINIMUM CTR SELECTION CHART PROPAGATION DELAY COMPARISON
CTR@I,=8mA | CTR@I.=16mA I, =8mA I =16 mA
0-70°C 25°C 0-70°C 25°C 0-70°C 25°C 0-70°C 25°C

MCL 2501 14% 17% 17% 21% MCL2501 MCL/ MCL2501 MCL/
MCL/HCPL-2503 1% 15% 9% 12% HCPL-2503 HCPL-2502
6N136 — - 15% 19% 6N136
6N135 — — 5% 7% 6N135
MCL/HCPL-2502 — I — - 15%-22%
MAX
DESCRIPTION
The MCL2501, MCL/HCPL-2503/02 and 6N136/5
PACKAGE DIMENSIONS optocouplers contain a 700 nm GaAsP LED

emitter, which is optically coupled to a high
speed photodetector transistor.

& & & B 4 A separate connection for the bias of the
16° MAK photodiode improves the speed by several
6.86 (.270) orders of magnitude over conventional
phototransistor optocouplers by reducing the

6.35 (.250) 0.36 (014) base-collector capacitance of the input
! 0.20 (.008) transistor.
An internal noise shield provides superior
—
} 965 (.380) } 762 178(070REF | common mode rejection of 10 kV/us. An
9.14 (.360) (-300) : improved package allows superior insulation
REF permitting a 480 V working voltage compared to
industry standard of 220 V.
2.54 (.100) TYP ——( ng (.035) TYP The prime device in this family is MCL2501
il = which guarantees all DC parameters including
L i i\ 394(155) 495 “95) CTR as well as all switching parameters over
\ . . . , 368 (145), , MAX 0-70°C at both 8 mA and 16 mA input current.
' = :::3: 081020 FEATURES
127 o s MCL2501 completely guaranteed 0-70°C at 8 0
(050) 0.89 (035) TYP and 16 mA. !
056 (022) €2091 = High Speed — 1 MBit/s

& Superior CMR — 10 kV/us

= Superior insulation — 2500 V RMS 1 min
= Double working voltage — 480 V RMS

a CTR guaranteed 0-70°C

NOISE s U.L. recognized (File #E50151)

SHIELD Vee
1 i 8

041 (016) (016) DIMENSIONS IN mm (INCHES)

i v APPLICATIONS
N ! ] m Line receivers
Ve }* s Pulse transformer replacement
) EVO = Output interfact to CMOS-LSTTL-TTL
= Wide bandwidth analog coupling

B
[

Equivalent Circuit  c1982
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MCL2501 MCL2503/2 (HGPL-2503/2) 6N136/5

ELECTRICAL CHARACTERISTICS (T, = 0°C to 70°C Unless Otherwise Specified)

MCL2501 MCL/HCPL-2503 | MCL/HCPL-2502
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. |[MAX.| MIN. | TYP. | MAX. [MIN. | TYP. |[MAX. |UNITS
1g=16mA, Vo=0.4V, Vc=4.5V,
T,=25°C 21 28 12 | 18 15 22
I;=16mA, Vo=0.5V, Vc=4.5V | 17 9
C‘:;’tfgt transfer | o1 | 1-=8mA, V=05V, V=45V, o | s s %
Ta=25°C
1F=8mA, Vo=0.5V, Vc=4.5V 14 1
Note 5, Fig. 1, 2
Ie=16mA, Io=1.1mA, V=45V 02| 05
Logic low _ _ —
output voltage VoL Ig=16mA, 15=2.4mA, V=4.5V 01| 04 01 ] 04 "
Ie=8mA, 15=0.7mA, V5c=4.5V 02| 05 02| 05
1=0mA, Vo=Vcc=5.5V,
T,=25°C .003| 5
Logic high N v - —oRo
output current lon I=0mA, Vo=Vcc=15V, Ty=25°C 0.01 1 001| 1 pA
IF=0mA, VO=VCC=15V
Fig. 7 50 50
Logic low | 1=18mA, Vo=Open, V=15V 40 A
In
supply current | °t 1) _gmA vo=Open, Vg=5.5V 20 20
Ig=0mA, Vo=Open, Voc=15V,
Logic high | Fri25eC ce 0.02| 1 02| 1|
supply current GCH u
I;=0mA, Vo=Open, Vcc=15V 2 2
1g=16mA, Tp=25°C 15 | 1.7 15| 1.7 15| 17
Input forward v - v
voltage o [le8mA T80 15| 17 15| 17
Fig. 3
Input reverse
breakdown BVg IF=10uA, Ty=25°C 5 5 5 Y
voltage
Temp. coefficient
of forward Ve lg=16mA -1.6 -1.6 -1.6 mvV/°C
voltage
Input-Output 45% Relative Humidity t=5sec
insulation .o Vi.0=3000Vpc, Ta=25°C — — — HA
leakage Note 6
Withstand RH < 50% t = 1min
insulation Viso | Ta=25°C 2500 2500 2500 V RMS
test voltage Notes 6, 11, 12
Resistance VI.0=500Vpc 12 12 12
1 10 Q
(Input-Output) Ro [Notes 10 0
Capacitance F=1MHz
. . 0.6 F
(Input-Output) Cro | Note 6 0.6 08 P
DC current gain hee | 1o=3mA, Vo=5V 150 150 150 —

All typical values are at T,=25°C
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MCL2501 MCL2503/2 (HGPL-2503/2) 6N136/5

ELECTRICAL CHARACTERISTICS (T, = 0°C to 70°C Unless Otherwise Specified)

6N136 6N135
PARAMETER SYMBOL TEST CONDITIONS MIN. [ TYRP. | MAX. | MIN. | TYP [MAX. | UNITS
1e=16mA, Vg=0.4V, V=45V, | ., .
19 7
T,225°C 24 18
IF=16mA, Vg=0.5V, Vgc=4.5V 15 5
C‘:;;?gt transfer CTR | Ip=8mA, Vp=0.5V, Vc=4.5V, %
Ta=25°C
IF=8mA, Vg=0.5V, Vgc=4.5V
Note 5, Fig. 1.2
1=16mA, Io=1.1mA, V=45V 01 0.4
Logic low
= =2. Veo=4.5 Al .4 v
output voltage VoL IF=16mA, 15=2.4mA, Voc=4.5V 0 0.
1:=8mA, 15=0.7mA, Vgc=4.5V
Ig=0mA, Vo=Vc=5.5V, 003 . N
. 5 .003 .
T,=25°C 0o 5
Logic high _ v = —ogo
output current loH 1g=0mA, Vg=Vg=15V, T4=25°C 0.01 1 0.01 1 uA
Ip=0mA, Vo=Vcc=15V 50 50
Fig. 7
Logic low | Ir=16mA, Vo=0Open, V=15V 40 40 "
supply current et 15=8MA, Vo=Open, V=55V
I;=0mA, Vo=Open, V=15V, . .
Logic high | Tp=25°C C 0.02 1 0.02 1 A
supply current CCH #
Ie=0mA, Vo=Open, Voc=15V 2 2
I=16mA, Ty=25°C 15 17 15 1.7
Input forward v v
voltage F IF=8mA, Tp=25°C
Fig. 3
Input reverse
breakdown BVg I.=10uA, Tp=25°C *5 *5 \Y
voltage
Temp. coefficient
of forward ' l;=16mA -1.6 -1.6 mV/°C
voltage
Input-Output 45% Relative Humidity t=5sec
insulation I-o V.0=3000Vpg, Ta=25°C 1.0 1.0 uA
leakage Note 6
Withstand RH < 50% t = 1min
insulation Viso Ta=25°C 2500 2500 V RMS
test voltage Notes 6, 11, 12
Resistance Vi.0=500Vpc 12 12
(Input-Output) Rio Note 6 10 10 o
Capacitance F=1MHz
(Input-Output) Cio Note 6 0.6 0.6 PF
DC current gain hre 1o=3mA, Vp=5V 150 150 —
*JEDEC Registered Data

All typical values are at T,=25°C
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MCL2501 MCL2503/2 (HCPL-2503/2) 6N136/5

SWITCHING CHARACTERISTICS (T, = 25° C Unless Otherwise Specified) Vg = 5.0 V

MCL2501 MCL/HCPL-2503 | MCL/HCPL-2502
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. {MAX. |MIN. [ TYP. [MAX.| MIN. | TYR. | MAX. JUNITS
1.=16mA, R =4.1K
lg=16mA, R =1.9K 35| 08
Propogation delay I-=16ma, R_=1.9K, 0-70°C 35| 08
time to logic teHL l;=16ma, R =4.7K 04 | 15 us
low at output Is=8mA, R_=75K 10| 15
1:=8mA, R =7.5K, 0-70°C 8 | 15
Notes 8,9 Fig. 12 ’ ’
IF=16mA, R =4.1K
Ig=16mA, R =1.9K 251 08
Propogation delay Ig=16ma, R =1.9K, 0-70°C 20| .35
time to logic teLH I;=16ma, R =4.7K 15} 25 us
high at output IF=8mA, R =75K 15 | 25
IF=8mA, R =75K, 0-70°C 80 | 1.30
Notes 8,9 Fig. 12
Vom=10V,, Ri=4.1K
Common mode _ ~
transient Vou=10V,, R =1.9K 10K
immunity at CMy | Vom=10V,, R =4.7K 10K V/us
logic high - -
Vom=50V,, R.=1.9K 1K | 10K
output level Notes7,8,9 Fig. 11
Vem=10V,, R =4.1K
Common mode
transient Vom=10V,, R =1.9K -10K
immunity at CML | Vem=10Vp, R =4.7K -10K V/us
logic low _
Vem=50Vp, R =1.9K -1k | -10k
output level Notes7,8,9 Fig. 11
Bandwidth BW Zt;;o% Fig. 10 3 2 2 MHz
*JEDEC Registered Data
ABSOLUTE MAXIMUM RATINGS*t
Storage temperature ............... -55°C to 125°C Reverse inputvoltage ......................... 5V
Operating temperature ............. -55°C to 100°C Input power dissipation ................ 45 mW (3)
Lead solder temperature ............. 260°C for 10s Average outputcurrent ........... ...l 8 mA
Average forward input current ........... 25 mA (1) Peak outputcurrent .................i.., 16 mA
Peak forward input current .............. 50 mA (2) Emitter-base reverse voltage .................. 5V
(50% duty cycle, 1ms PW.) Supply and output voltage ........... -05Vto15V
Peak transient input current- I .............. 10A Basecurrent .......coiiiiiiiiiiiiiiia 5 mA
(<1 us P.W., 300 pps) Output power dissipation .............. 100 mW(4)

fAbsolute Maximum Ratings are JEDEC Registered Data for 6N136 and 6N135.

6N136 and 6N135 are the only JEDEC Registered Parts on this data sheet.
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MCL2501 MCL2503/2 (HCPL-2503/2) 6N136/5

SWITCHING CHARACTERISTICS (T, = 25°C Unless Otherwise Specified) Vg = 5.0 V

6N136 6N135 -
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | UNITS ?:,_
1;=16mA, R =4.1K 0.5 *15 8
o
Ig=16mA, R =1.9K 0.35 *0.8 1
(@)
Propogation delay IF=16ma, R.=1.9K
time to logic tpHL lg=16ma, R =4.7K s
low at output Is=8mA, R_=75K
1-=8mA, R =75K
Notes 8,9 Fig. 12
I;=16mA, R =4.1K 04 *1.5
IF=16mA, R =1.9K .25 *0.8
Propogation delay F=106ma, R =1.9K
time to logic toLH le=16ma, R =4.7K uS
high at output Ir=8mA, R =75K
|F=8mA, HL=75K
Notes 8,9 Fig. 12
V=10V, R =4.1K 1K | 10K
Common mode _ ~
transient Vom=10Vp, R =1.9K 1K 10K
immunity at CMy Vem=10V,, R =4.7K V/us
logic high Vey=50V, , R.=1.9K
CM=9Vp, FL™ 1 1K | 10K
output level Notes7,8,8 Fig. 11
Vom=10V,, R =4.1K -1K | -10K
Common mode ~ ~ _ B
transient V=10V, R =1.9K 1K | -10K
immunity at CM_ Vem=10Vp, R =4.7K V/us
logic high Vow=50V,, R_=1.9K
CM=9Vps TL” - -1K | -10K
output level Notes7,8,9 Fig. 11
) R_=100
2 MHz
Bandwidth BW Note 10 Fig. 10 2

*JEDEC Registered Data

NOTES:
1. Derate linearly above 70°C free-air temperature at a rate of 0.8 mA/°C.
2. Derate linearly above 70°C free-air temperature at a rate of 1.6 mA/°C.
3. Derate linearly above 70°C free-air temperature at a rate of 0.9 mw/°C.
4. Derate linearly above 70°C free-air temperature at a rate of 1.0 mW/°C.
5. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, |, to the forward LED input current, Ig
times 100%.
. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together.
7. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dVgp/dt on the leading
edge of the common mode pulse Vg, 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) dVop/dt on the trailing edge of the common
mode pulse signal, Vcy to assure that the output will remain in a Logic Low state (i.e., Vo < 0.8 V).
8. The 4.1 K load represents 1 LSTTL unit load of 0.36 mA and 6.1 KQ.
9. The 1.9 K load represents 1 TTL unit load of 1.6 mA and the 5.6 KQ pull-up resistor.
10. The frequency at which the ac output voltage is 3 dB below the low frequency asymptote.
11. This is a proof test to validate the UL440 VAC rating.
12. The 2500 Vac/1 min capability is validated by a factory 3.1K Vac (rms)/1 sec dielectric voltage withstand test.

o

81



MCL2501 MCL2503/2 (HCPL-2503/2) 6N136/5

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)

——=INDICATES
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MCL2501 MCL2503/2 (HGPL-2503/2) 6N136/5

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
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MCL2501 MCL2503/2 (HGPL-2503/2) 6N136/5

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)

NOISE v
cc
SHIiELD 3 o5V
|
VemM 10V - — — - tr,ti=8ns I Ve |
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i O
|
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SWITCHAT A: Ir=0mA l s GND
Vo ey |
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()=
= c2000
Fig. 11. Test Circuit for Transient Immunity and Typical Waveforms
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Fig. 12. Switching Test Circuit
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DUAL HIGH-SPEED

TRANSISTOR OPTOCOUPLERS

MCL2530 (HGPL-2530)

DUAL HIGH-SPEED MCL2531 (HGPL-2531)

PACKAGE DIMENSIONS DESCRIPTION
The MCL/HCPL-2530/31 dual optocouplers
I /), contain two completely separated 700 nm
. GaAsP LED emitters each optically coupled to
15° MAX a high speed photodetector transistor.
6.86 (270) A separate pin for the bias of the photodiodes
6.35 (.250) 0.36 (014) improves the speed by several orders of
) 0.20(008) magnitude by reducing the base-collector
1 3 (3] 19 T — capacitance.
L 9.5 (.380) 762 mﬁ% An internal noise shield provides superior
"9.14(360) (:300) ’ common mode rejection of 10 kV/us. An
REF improved package allows superior insulation
peymitting a 480 V working voltage compared
254 (100)TYP __I I_Mg (035) VP to industry standard of 220 V.
e
1 ¥
| 394 (155) 435 (195 FEATURES
] ) 368 (145), a High speed 1 MBit/s
356 (140) ¢34 g20) = Superior CMR — 10 kV/us .
305(1200 MIN a Superior insulation — 2500 V RMS 1 min
1.27 = Double working voltage — 480 V RMS
(050) 0.89 (.035) TYP a CTR guaranteed 0-70°C
0.56 (022) €2091 a U.L. recognized (File # E50151)
0.41 (016) DIMENSIONS IN INCHES)
otel o (NCHES) APPLICATIONS
: = Line receivers
Noise
. Shield Vee s Pulse transformer replacement
E E = Output interface to CMOS-LSTTL-TTL
Ver }F = Wide bandwidth analog coupling
e
[
VF2 %
[
Equivalent Circuit C1944
ABSOLUTE MAXIMUM RATINGS
Storage temperature ............ -65°C to 125°C Reverse input voltage (each channel) ......... 5V
Operating temperature .......... -55°C to 100°C Input power dissipation
Lead solder temperature........... 260° C for 10s (eachchannel) ..........ccovvvvvnee, 45 mW
Average forward input current Average output current (each channel)...... 8 mA
(eachchannel) ........................ 25 mA Peak output current (each channel) ....... 16 mA
Peak forward input current Supply and output voltage ......... -05Vto15V
(eachchannel) ........................ 50 mA Output power dissipation
(50% duty cycle, 1 ms pulse width) (eachchannel) ...............oovvuln. 35 mw
Peak transient input current - Ir (each
channel) (S1us PW., 300 pps)............ 10A
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MCL2530 (HCPL-2530) MCL2531 (HGPL-2531)

ELECTRICAL CHARACTERISTICS (T, =0°C to 70°C Unless Otherwise Specified)

(input-input)

DEVICE
MCL or
PARAMETER SYM. HCPL | MIN. | TYP.* | MAX. | UNITS TEST CONDITIONS FIG. | NOTE
2530 7 18 IF=16mA 12| 56
Current transfer CTR 2531 19 % Ta=25°C,Vo=05V,Vcc =45V ’ ’
ratio 2530 5 21 - =
2651 3 IF=16mA,Vo=05V,Vcc =45V 1,2 ] 56
IF =16 mA
Logic low vo |2 1 05 v lo=11mA Vcc =45V Ta=25°C 5
output voltage IF=16 mA
2531 i 05 v lo=24mA Vcc =45V Ta=25°C
IF1=Ir2=0mA, TA=25°C
.02 250 nA ! 6 5
Logic high loH Vo1 =Vo2=Vcc =55V
output current 10 A IF1=IF2=0mA 5
K Vo1 =Vo2=Vcc =15V
Logic low IF1=IF2=16mA, Vcc=15V
| ,
supply current cet 80 HA Vo1 = Vo2 = Open
Logic high IF1=lf2=0mA, Vcc=15V
I .01 4 '
supply current CCH 0 KA Vo1 =Voz2 = Open
Input forward Ve 15 | 17| v |r=16maTa=25C 3 | s
woltage
Input reverse BvR 5 v IF=10A, Ta=25°C 5
breakdown volt.
Temp. coefficient | AVE _ o _
of forward volt. | ATa 16 my/°C | IF=16mA 5
Input capacitance | Cin 60 pF VF=0V,f=1MHz 5
Withstand
RH < 50%
Insulation test Viso 2500 VRMS Ta = 252 C.t=1min 7,13
voltage ’
Resistance
R 12 -0 =500 VDC 7
(input-output) -0 10 o Vi-o
Capacitance
Ci— . =1MH 7
(input-output) -0 08 PF f z
Input-Input RH < 50%
insulation li-1 0.005 uA Vi-1 =500 VDC 8
leakage current t=5s
Resistance Ry 1011 Q Vi1 =500 VDC 8
(input-input)
Capacitance Cia 0.25 pF f=1MHz 8

*All typicals at T, = 25°C
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MCL2530 (HCPL-2530) MCL2531 (HCPL-2531)

SWITCHING CHARACTERISTICSS (Ta=25°CVcc =5.0V)

DEVICE 5
MCL or !
PARAMETER sym. | HCPL | miN. | TYP* | Max. | uNiTS TEST CONDITIONS FIG. | NOTE E
P'gpagam" delay 2530 05 | 15 | us |lr=16mA R =41k0O 8
me a
tPHL 5,10 10, 11
(For output 2531 03 | 08 | us |Fr=16mARL=19k0 ©
low level)
P’gpaga"“ delay 2530 02 | 15 | us |IF=16mA R =41k0
For output tPLH 5,10 | 10, 11
(For outpu 2531 01 | 08 | us |r=16mA R =19kQ
high level)
C‘:“‘"“,’“ mode 2530 | 1000 10000 Ro=4tka | o
y atlogic 2531 | 1000 | 10000 RL=19kq | VeM=10Vp-p
high level output )
Common mode 2530 |-1000 | -10000 RL=41kQ | | _
transient F=16 mA,
! . Jem Vius Ve = 10V 1 |9, 10, 11
immunity at logic 2531 |-1000 | -10000 R=19kq [ TOMT TP
low level output i
Bandwidth BW 3 MHz | RL=100 Q 9 | 1

*All typicals at Ta=25°C
NOTES:

1. Derate linearly above 70° C free-air temperature at a rate of 0.8 mA/°C.

. Derate linearly above 70° C free-air temperature at a rate of 1.6 mA/°C.

. Derate linearly above 70° C free-air temperature at a rate of 0.9 mW/°C.

. Derate linearly above 70° C free-air temperature at a rate of 1.0 mW/°C.

. Each channel.

. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, o, to the forward LED input current, I, times
100%.

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

. Measured between pins 1 and 2 shorted together, and pins 3 and 4 shorted together.

. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dV s),/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., V) 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,
Voum to assure that the output will remain in a Logic Low state (i.e., Vo (0.8 V).

10. The 1.9 K load represents 1 TTL unit load of 1.6 mA and the 5.6 KQ pull-up resistor.

11. The 4.1 KQ load represents 1 LSTTL unit load of 0.36 mA and 6.1 KQ pull-up resistor.

12. The frequency at which the ac output voltage is 3dB below the low frequency asymptote.

13. The 2500 Vpys/1 min capability is validated by a factory 3.1 kVgs/1 sec dielectric voltage withstand test.

o ON

© ® N
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MCL2530 (HCPL-2530) MCL2531 (HCPL-2531)

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25° Unless Otherwise Specified)

NORMALIZED PROPAGATION DELAY

88

—~=—INDICATES
) PULSED OPERATION
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E +Vcc =50V “’45 m‘,\
| o= =o=40 mA—]

p -t t !
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5 == -] I
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Fig. 1. DC and Pulsed
Transfer Characteristics
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MCL2530 (HGPL-2530) MCL2531 (HGPL-2531)

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25° Unless Otherwise Specified)
(7]
1
T , 2
s Vec =50V s R =100 (1 a
8k IH1BmA w Vee=5.0V 3
2 16k i OmA | O oo Ta=25°C | o
g VoH 2.0 3k 2
Q7 14k VoL 0.8V S o
Elmk RL=19k ERE °
Z3o . — w 1.
53 Ta=25°C ow
s 3 10 k | & % /
2% e« iz
u < 1.0
° 2 o \ \{emw z = /
BE 4x \\\ I os
= CML N olu
2k Qaj<
0 500 1000 1500 2000 2500 0 5 10 15 20 25
Vcm — COMMON MODE IF — QUIESCENT INPUT
TRANSIENT AMPLITUDE — V CURRENT — mA
C1951 C1952
Fig. 7. Common Mode Fig. 8. Small Signal Transfer
Transient Immunity Ratio vs Quiescent
vs. Common Mode Input Current
Transient
Amplitude
Noise -] _? ANN
Shield | plTa-25°C NN
0 +15V = IF = 16 mA ANA'ANN
Z 3
g ALY
RL o \ 1\
w -5
g . Ri=1k—\\ \\
55 RL =470 0 -[{ \ A\
+Vo o RL =220 0 LTV
Z -g RL =100 0 7V
I gz RRN
- e N
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Z 2 o
o 13
z T LI T T 11T
=+ 10k 100 k 1M 10M
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C1953 C1954
Fig. 9. Frequency Response
F—e Shera
+ iel Vee
1 | _;—| O+5V
|
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Fig. 10. Test Circuit For Transient Immunity and Typical Waveforms
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MCL2530 (HCPL-2530) MCL2531 (HCPL-2531)
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100 0
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Noise
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B
AAA
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]
z

90
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Fig. 11. Switching Test Circuit




GENERAL
INSTRUMENT

VERY HIGH-SPEED

LOGIC GATE OPTOCOUPLERS

6N137

10 MBit/s LOGIC GATE MGL2601 (HCPL-2601)

PACKAGE DIMENSIONS
‘ — / i’
15° MAX
6.86 (.270)
6.35 (.250) 0.36 (.014)
) 0.20 (.008)

@ 3 4
9565 (380

;:»I fe—
_,’ 762 178 (070)REF |
9.14 (360) (300)

REF

264 (100) VP »1 ’-u.as (.035) TYP

i V3susgt 4,95(.r195)
U1 ) 388 (1as), , MAX

+356 (140) 59029
305(120)  MIN
127
Nty 089(035)TVP
056 (022) €2091

0.41 (016) DIMENSIONS IN mm (INCHES}

TRUTH TABLE
(Positive Logic)

|
I
| 8 Jvee Input |Enable|Output
| H H L
. ! ZI Ve L H H
| H L H
Ve =7 L L H

A 0.1uF bypass
capacitor must be
connected between
pins 8 and 5. (See
note 1)

ioiniss

Equivalent Circuit

DESCRIPTION

The 6N137 and MCL/HCPL-2601 single-channel
optocouplers consists of a 700 nm GaAsP LED,
optically coupled to a very high speed integrated
photodetector logic gate with a strobable output.
This output features an open collector, thereby
permitting wired-OR outputs. The coupled
parameters are guaranteed over the temperature
range of 0-70° C. A maximum input signal of 5
mA will provide a minimum output sink current
of 13 mA (fan-out of 8).

An internal noise shield provides superior
common mode rejection of typically 10 kV/us.
The MCL/HCPL-2601 has a minimum CMR of 1
kV/us.

An improved package allows superior
insulation, permitting a 480 V working voltage
compared to industry standard 220 V.

FEATURES

= Very high speed — 10 MBit/s

= Superior CMR — 10 k V/us

= Superior insulation — 2500 V RMS 1 min.
= Double working voltage — 480 V

= Fan-out of 8 over 0-70°C

= Logic gate output

a Strobable output

s Wired-OR — open collector

= U.L. recognized (File #E50151)

APPLICATIONS

s Ground loop elimination

s LSTTL to TTL, LSTTL or 5-volt CMOS
= Line receiver, data transmission

= Data multiplexing

= Switching power supplies

= Pulse transformer replacement

=» Computer-peripheral interface

ABSOLUTE MAXIMUM RATING

Storage temperature............. -56°Cto +125°C
Operating temperature. . ........... 0°Cto+70°C
Lead solder temperature ........... 260°Cfor10s

DC/average forward input current
Enable input voltage, (VE)
(Not to exceed Vcc by more than 500 mV) ... 5.5V

Reverse inputvoltage ....................... 5.0V
Reverse supply voltage (-Vcc) ... ooovnnnn -500 mV
Supply voltage, (Vcc) . ... 7.0 V/1 minute maximum
Outputcurrent, (I0). .« cvvvvririnereenennnn. 25 mA
Output voltage,, (VO) - vevvvevvnenenna.. .l 70V
Collector output power dissipation......... 40 mW
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6N137 MCL2601 (HGPL-2601)

RECOMMENDED OPERATING CONDITIONS

SYMBOL MIN. MAX. UNITS

Input current, low level IFL 0 250 nA
Input current, high level IFH *6.3 15 mA
Supply voltage, output Vce 4.5 55 \
Enable voltage low level VEL 0 0.8 \
Enable voltage high level VEH 2.0 Vce \
Operating temperature Ta 0 70 °C
Fan out (TTL load) N 8

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

ELECTRICAL CHARACTERISTICS (T, = 0°C to 70° C Unless Otherwise Specified)

6N137 MCL(HCPL)-2601
PARAMETER SYM. TEST CONDITIONS MIN. | TYP.**| MAX. | MIN. TYP.* | MAX. |UNITS
High level output Vcc=55V,Vo=55V .
current low IF =250 pA, VE=2.0V 02 250 02 250 KA
Low level output Vec =55V, IF=5mA .
voltage Vou VE=20V,loL =13 mA 34 06 34 o6 | Vv
High level supply Vcc =55V, IF=0mA .
current lecn VE=05V 10 |. 15 10 15 | mA
Low level supply Vecc =55V, IF =10 mA N
15 18 A
current leoL VE=05V % 8 m
Low level enable
=55V, VE=0. -1.5 | -2.0* -15 -2.0 mA
current leL Vcc=55V,VE=05V
High level enable len Voc =55V, VE =20V 1.0 -1.0 mA
current
High level enable | Vec =55V, IF =10 mA 20 2.0 v
voltage
Low level enable Vel Note: 11 0.8 0.8 \
voltage
Input forward Ve IF=10mA, TA=25°C 155 | 1.75* 155 | 175 v
voltage
Input reverse
breakdown Bvr IR=10pA, TA=25°C 5.0* 5.0 v
voltage
Input capacitance| Cin VE =0, f=1MHz 60 60 pF
Input diode
temperature AVE/ATA IF =10 mA -1.4 -1.4 mV/°C
coefficient
Relative humidity = 45%
Input—qutput TA=25°C,t=5s 1.0* 1.0 pA
Insulation leak- o Vi-0 = 3000 VDG
age current Note: 10
Withstand RH <50 %
insulation test Viso Ta=25°C 2500 2500 VRmS
voltage =1 min.
Resistance (Input _ . 12 1012 a
to output) Ri-o Vi-o =500V, Note: 10 10
Capacitance
(Input to Ci-o f =1 MHz, Note: 10 0.6 0.6 pF
output)
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6N137 MCL2601 (HCPL-2601)

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

6N137 MCL(HCPL)-2601
PARAMETER SYM. TEST CONDITIONS MIN.| TYP.**| MAX. | MIN. TYP.* | MAX.| UNITS
Propagation delay
time (For «
output high TeLH 48 75 48 75 ns
level)
Propagation delay
time (For RL =350 N
output low TeHL Ci =15 pF 48 | 75 48 75 | ns
level)
Output rise time _
(10-90%) tr IF=7.5mA 30 30 ns
Output fall time )
(90-10%) t Notes 2, 3, 4 & 5, Figure 10 14 14 ns
Enable propa-
gation delay 4 IF=75mA
time (For output ELH VeEH=3.0V 25 25 ns
high level)
VEL=0V
Enable propa-
gation delay RL =350 (1, C_ =15 pf
time (For output teHL Notes 6 & 7, Figure 11 14 14 ns
low level)
Common mode
transient Vem =50 V (Peak)
immunity CMu IF=0mA, VoH (Min.) =20V
(At output RL = 350 (1, Note 9 10,000 1000 10,000 V/us
high level) Figure 16, 15
Common mode
transient Vcm = 50 V (Peak)
immunity CML lf=7.5mA, VoL (Max.) =08V
(At output RL =350 O -10,000 1000 10,000 V/us
low level) Note 8, Figure 16, 15
*JEDEC Registered Data
**All typical values are at Vcc =5 V, Ta =25°C.
TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
— o
@ — 100 PULSED | |0mA —
< 90 |oPERATION—E28==T"
I E o [Aosock™ T 70 mA_
& A = 25° =70 MA
B ' =h g 70 ra=="T |
I | c 7 F260mA | |
CURVE — ! =1 I 60 i |
TRACER—| (B) 5 ! ZI o oL dz I =55 mA
TERMINALS i % 0 ] I = 5.0 MA
T
3 :'F; 1 z 30 |4 N e asmA
| 6 5V POWER o D.C.
| L SUPPLY “ 20 H ATINGESay I = 4.0 mA
: x4 JE =35 MA = T =
E ano | ° Vo [ |
— o 1t 2 3 4 5 6 7
V¢ = COLLECTOR VOLTAGE (V)
c1979 ci614

Fig. 1.

Curve Tracer Connection to Obtain Collector

Characteristics

Fig. 2. Optocoupler Collector

Characteristics
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6N137 MCL2601 (HCPL-2601)

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)

50 1
80 Ve =50V ___|
| > T, =0°-70°C
Vi ]
E I Cls 45V W 70
| | &
IF I 5 60
— | 11 < o
2 | 7 Tur SR > 50
45 | :
& 40
| 3 L = 1KQ “
3 I 6 [ —o Vo ] 30 |
! © “ \Rl = 3500
| 20 \ —
4
GND 5 1.0 QA
= C1980 0 10 20 30 40 50 60
FORWARD INPUT CURRENT (I mA)  C1602
Fig. 3. Input-Output Fig. 4. Output Voltage vs.
Schematic Forward Input
Current
10.0 8 10 r
- F B Ve = 5.5V < 6 } —~
< a w 7 Ve =20V — e 4 Vee =5.5V L
£ 7 2 e = 5.0mA z Vo =55V )
=4 Y o6 € 2p—FVe=20V
4 T, = 25°C { 5 < If = 250uA //
T 10 > o 1 —
=) 7 5 5 =
[3) — 2 5 06
o
5 g5 a lp = 16mA. « lp = 12.8mA 5 .04 v
5 7/ ° re o /
= ) 5 .02
o / w o /
> 3 > A
z o AN 2 o —
= 7= lp = 6.4mA —7 Ly = 9.6mA - 7
« v 4 3z 2 o 1] T .006 d
y 4 o o A
E 7 a ES .004
R 7 Lo " 002 v
o 3 L
/ g E
01 0 =001
1 12 14 16 0 10 20 30 40 5 60 70 10 20 30 40 S0 60 70
Ve FORWARD INPUT VOLTAGE (V) C1600 TEMPERATURE (T, °C)  C1598 Ta- TEMPERATURE (°C)  C1613
Fig.5. Forward Input Fig. 6. Low Level Output Fig. 7. High Level Output
Current vs. Forward Voltage vs. Current vs.
Input Voltage Temperature Temperature
80 ’ 80
T = RL=4KQ -
A R, = 3500 2 e il
N — N ) = —p———
z R=aKQ | et _\:— - z o 1" =" |Ru-3s0n
60 o e I - =
a8 L="TR, =350Q =" =" a8 R_=3509 e
g2 s~ == = g so N i B T
2 - Z=R, = 1KQ £ Re=4KQ] r
g 40 - i & 40 P
g Ry =4KQ < .
8 0 R 1K - é o
& T
& t e 2 —— e Vee = 5.0V
kS ! & — L Ta =25°C
| ===t e =7.5mA __| | |
] Vg = 5.0V 10 I I
0 1 1 | | o
1] 10 20 30 40 50 60 70 0 5 10 15 20
Tn - TEMPERATURE (°C)  C1604 I ~ PULSED INPUT CURRENT (mA)  C1603
Fig. 8. Propagation Delay Fig.9. Propagation Delay vs.
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6N137 MCL2601 (HCPL-2601)

TYPICAL CHARACTERISTIC CURVES (Ta = 25° C Unless Otherwise Specified)

PULSE
GEN.
tr=t=5ns
20=50 0
I
E i Voo I | 5V
[ [
|
I ! AuF L3 ouTPUT
|i ! ZJ BYPASS > AL Vo)
=IF ———————— ———15V
INPUT |
MONITOR 6——4 s El———%— ot o wo )
(IF) | ouTPUT h 4
i EN el | |
) L ] N '
47 0‘: 4 GN s — |— — [
< D _I [ o
C1597
= c1981
Fig. 10. Test Circuit and Waveforms for tp ;, t, and t,
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95

'
15
e
a
3
o
Q
i
o
o




6N137 MCL2601 (HCPL-2601)

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
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Fig. 17. Test Circuit Common Mode Transient Immunity

oM,

C1594

NOTES

1. The V¢ supply voltage to each 6N137 isolator must be bypassed by a 0.1 uF 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 Vo and GND pins of each device.

touL -

the 1.5 V level on the HIGH to LOW transition of the output voltage pulse.

- el -

the 1.5 V level on the HIGH to LOW transition of the output voltage pulse.

voltage pulse to the 1.5 V level on the HIGH to LOW of the output voltage pulse.

voltage pulse to the 1.5 V level on the LOW to HIGH transition of the output voltage pulse.

state (i.e., Voyr <0.8 V). Measured in volts per microsecond (V/us).

(i.e., Voyr> 2.0 V). Measured in volts microsecond (V/us).

10.

Propagation delay is measured from the 3.75 mA level on the LOW to HIGH transition of the input current pulse to
Propagation delay is measured from the 3.75 mA level on the LOW to HIGH transition of the input current pulse to
Fall time is measured from the 10% to the 90% levels of the HIGH to LOW transition on the output pulse.

Rise time is measured from the 90% to the 10% levels of the LOW to HIGH transition on the output pulse.

Enable input propagation delay is measured from the 1.5 V level on the LOW to HIGH transition of the input
Enable input propagation delay is measured from the 1.5 V level on the HIGH to LOW transition of the input

The maximum tolerable rate of fall of the common mode voltage to ensure the output will remain in the low output

CM,, - The maximum tolerable rate of rise of the common mode voitage to ensure the output will remain in the high state

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

The 2500 V5c/1 minute capability guarantees 3000 Vp /5 sec. as registered with JEDEC and is validated by a

factory 3.1 K V, /1 second.
11.
12.
100%.
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Enable Input - No pull up resistor required as the device has an internal pull up resistor.
- DC current transfer ratio is defined as the ratio of the output collector current to the forward bias input current times




ERAL

GEN
INSTRUMENT

DUAL VERY HIGH-SPEED

LOGIC GATE OPTOGOUPLERS

MCL2630 (HCPL-2630)
DUAL 10 MBit/s LOGIC GATE MCL2631 (HCPL-2631)

PACKAGE DIMENSIONS

DESCRIPTION

The MCL/HCPL-2630 and MCL/HCPL-2631 dual
channel optocouplers have two channels, each

| /3' consisting of a 700 nm GaAsP LED, optically
coupled to a very high speed integrated
/ .
T T 15° MAX photodetector logic gate. The outputs feature
6.86 (.270) open collectors, thereby permitting wired-OR
6.35 (.250) 0.36 (014) outputs. The coupled parameters are guaranteed
| 0.20 (008) over the temperature range of 0-70°C. A
(2] T maximum input signal of 5 mA will provide a
955 (0) 4 ' 162 178»(‘070)?'% minumum output sink current of 13 mA (fan-out
Pl e N . T8 (. of 8).
914 (360) ('SE"F"’ An internal noise shield provides superior

254 (100)TVP »‘ t-n.as (.035) TYP

%l 384 (155 55 (195)
368 (145), , MAX

T T
| ! |

V' H

common mode rejection of typically 10 kV/us.
The MCL/HCPL 2631 has a minimum CMR of
1 kV/us.

An improved double-molded package allows
superior insulation, permitting a 480 V working
voltage compared to industry standard 220 V.

-] * 35 (1a0y st 020 FEATURES

3.05 (.120)
10.2[7’ 0.89 (.035) TYP [ ] Vel’y hlgh speed— 10 MBit/s
(.050) » Superior CMR — 10 kV/us
0.56 (.022) €2091

0.41 (016) DIMENSIONS IN mm (INCHES)

NOISE
SHIELD
+11 | 8 Vcc

A 0.1uF bypass

n Superior insulation — 2500 V RMS 1 min.
= Double working voltage — 480 V

= Fan-out of 8 over 0-70°C

m Logic gate output

= Wired-OR — open collector

m U.L. recognized (File #£50151)

APPLICATIONS
» Ground loop elimination

[

2
2

Q.
3

<]

Q

<]

2

o
o

m LSTTL to TTL, LSTTL or 5-volt CMOS
m Line receiver, data transmission
= Data multiplexing

capacitor must be
connected between
pins 8 and 5. (See

note 1)

Equivalent Circuit

= Switching power supplies
= Pulse transformer replacement
a Computer-peripheral interface

ABSOLUTE MAXIMUM RATINGS

Storage temperature ........... -55°C to + 125°C
Operating temperature ............ 0°Cto+70°C
Lead solder temperature.......... 260°C for10 s
DC/Average forward input current
(eachchannel).......................... 15 mA
Peak forward input current
(each channel)...... 30 mA (< 1 msec duration)

Reverse input voltage (each channel)........ 50V
Reverse supply voltage (-VcC) . vvvvnnnnn. -500 mV
Supply voltage, (Vcc) ... 7.0 V/1 minute maximum
Output current, (lo) (each channel) ........ 16 mA
Output voltage, (Vo) (each channel)......... 7.0V
Collector output power dissipation ........ 60 mW
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MGL2630 (RLPL-2030) MULZO31 (RHLPL-20J31)

RECOMMENDED OPERATING CONDITIONS

SYMBOL MIN. MAX. UNITS
Input current, low level IFL 0 250 pA
Input current, high level IFH 6.3" 15 mA
Supply voltage, output Vce 45 55 v
Operating temperature Ta 0 70 °C
Fan out (TTL Load) N 8

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

ELECTRICAL CHARACTERISTICS (T, = 0°C - 70° C Unless Otherwise Specified)

PARAMETER SYMBOL | MIN. TYP. MAX. UNITS TEST CONDITIONS
. Vcc=565V,Vo=565V
High level output current | 2 250 A
9 P OH # IF = 250 uA, Note 6
Vec =55V, IF=5mA
Low level output voltage Vi 0.34 0. v '
P 9 oL 6 Note 6, loL =13 mA
R Vec =55V, IF=0mA
High level supply current ! 14 30 A !
9 PPy ceH m (Both channels)
Vec =55V, IF=10mA
Low level supply current ! 26 3 A
pply curren ceL 6 m (Both channels)
Input forward voltage VF 1.55 1.75 v IF=10mA, TA=25°C
Input reverse breakdown voltage Bvr 5.0 v IrR=10uA, TA=25°C
Input capacitance CIN 60 pF VE=0, f=1MHz
Input diode temperature AVF/ATA 1.4 mv/ G F =10 mA
coefficient
Input-input insulation Relative humidity = 46%
11— 0.00:! A
leakage current - 5 K t=5s, Vi-i=500V, Note 7
Resistance (input-input) Ri-i 101 [} Vi-1 =500V, Note 7
Capacitance (input-input) Ci-t 0.25 pF f=1MHz, Note 7
Relative humidity = 45%
= © =
Input-output -0 1.0 uA Ta=26°C.t=5s
insulation leakage current Vi-o =3000 V de
9 Note 10
Resistance (input to output) RI-O 1012 [0} Vi-o =500V, Note 10
Capacitance (input to output) Ci-o 0.6 pF f=1MHz, Note 10
Withstand insulation test voltage | Viso 2500 VRMms ?lj 1< ri?:/" Ta=25°C

*All typical values are at Voo =5 V, T, 25°C (each channel).

SWITCHING CHARACTERISTICS (Ta =25°C, Vcc = 5.0 V Unless Otherwise Specified)

PARAMETER SYMBOL | DEVICE | MIN. TYP. MAX. UNITS TEST CONDITIONS
Propagation delay time
(For output high level) teLH 48 78 ns
Propagation delay time RL =350 1
(For output low level tPHL 48 g ns CL=15pF
Output rise time (10-90%) tr 30 ns IF=75mA
Output fall time (90-10%) te 14 ns Notes, 2, 3,4 & 5, Fig. 8
Common mode transient Vem = 50 V (peak)
immunity CMH 2233; 1000 :g'ggg Vs IF =0 mA, VoL (min) = 2.0V
(At output high level) ' RL =350 , Note 9, Fig. 12
Common mode transient Vcm =50 V (peak)
immunity CML 2631 -1000 -10,000 V/us IF=7.5mA,
(At output low level) 2630 -10,000 VoL (max) =0.8V
RL =350 (2, Note 8, Fig. 12
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MCL2630 (HCPL-2630) MCL2631 (HCPL-2631)

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)

10 T 8
< 6 — s Vge = 5.5V
o Ve = 5.5V 7/ w 7 V=20V |—
z Vo =55V /! 2 Ir = 5.0mA
@ 2—Ve =20V e Yo
[ IF = 250pA Y °
o 1 - >
5 5
5 06 2
& 04 E Io = 16mA. Alp = 12.8mA
5 7 ) e
) Va 3 7z
- w
] / > 3
& o ya 3 X
2 006 7 z 2 lp =6.4mA—" | -y = 9.6mA
9.004 3
z L4
:;.ooz 3
001 « 0
10 20 30 40 50 60 70 0 10 20 30 4 5 60 70
Ta - TEMPERATURE (°C) TEMPERATURE (T, °C}
C1613 C1598
Fig. 2. High Level Output Fig. 3. Low Level Output
Current vs. Voltage vs.
Temperature Temperature
10.0
. 7 w |
<
E I’ 2 A, = 3502
E ; 70 A -
& Ta =25°C - -
2 : L e
3 7 e =T e =
; § = : Ry = 1KQ
% 7 g © - ] L
a < Ry = 4KQ
= § % AN -
= 7 < Re I- 1KQ
o —
2 —7- L .
N yA 10l— ====ton Ip = 7.5mA
= / ™ Vee = 5.0V
.01 0 ) ] ] 1
1 1.2 14 16 0 10 2 30 40 50 60 70
V; . FORWARD INPUT VOLTAGE (V) Ta - TEMPERATURE (°C)
C1600 C1604
Fig. 5. Forward Input Current Fig. 6. Propagation Delay vs.
vs. Forward Input Temperature
Voltage
PULSE " NOISE :5
GENERATOR ; SHIELD ':'I
20=50 0 | al
tr=5ns SR
2 i —7—1[ o Vo
| =1 uF
INPUT | BYPASS:J -
MONITORING E 6 = CL
MODE OUTPUT
MONITORING
70 E E NODE
*CL is approximately 15 pF, which <
includes probe and stray wiring
capacitance C1980

Fig. 8. Test CircuitZ tpy,,
tPLH’ f, and ',

Vo — OUTPUT VOLTAGE — V

t, - PROPAGATION DELAY (ns)

9.0 I 'I
8.0 Vec=5.0V___|
Ta=25°C
7.0
8.0
5.0
4.0
Au= 1K |\
3.0 ]
Re = 3501}
2.0 \’ —t
1.0 Q
0 10 20 30 40 50 6.0
FORWARD INPUT CURRENT (If, mA)
C1602
Fig. 4. Output Voltage vs.
Forward Input Current
80 R=aK2 [ ===
= -
70 L
e
60 Wn\ I’ > > —
50 |RL=1K: R.=1KQ
R=4KQ
40
30
- oL H
20 — oy
10
0
0

I - PULSED INPUT CURRENT (mA)
C1603

Fig. 7. Propagation Delay vs.
Puise Input Current
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MCL2630 (HCPL-2630) MCL2631 (HCPL-2631)

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)

3 >
T T T ! > 10K ' | ; 14
— 1, o ————— Vee = 5.0'\/_ E oK g
fyo——— T I = 7.5mAT] z Vee = 5.0V s 13
= | 2 &K lgy = 7.5mA — - Vge = 5.0V
£ 300 s leL = 0mA z Vou = 2.0V
w R =4KQ i 13 Vou 20V |— 5 12 Vo_ =0.8V ]
= 200 = =z Vo, = 0.8V z Iy = 7.56mA
— oL FH
= woeK R =350 (— = N I, = OmA
5 % LT e & 11 L —
2 100 z Ta =25°C i ~ R, = 3500
& 80 g 5K a \\ Vem =50V
& _ = 210
W 60 R =1KQ T — w 4K s N N
R g g ™~
[+
R_ = 3500 L s 3K 2 4 <
A R o=ak2] Z N H N
" o [SIRAS o N
<20 R_=1KQ s o 8 <
g K 2
10 R_=350Q | g 7
= .
¢ 1 20 30 40 5 60 70 T 100 200 300 400 500 600 700 800 9001000 & O 10 20 30 40 50 60 70
Ta - TEMPERATURE (°C) Ve - COMMON MODE TRANSIENT AMPLITUDE (V) Ta - TEMPERATURE (°C)
C1601 C1590 C1595
Fig. 9. Rise and Fall Time Fig. 10. Relative Common Mode Fig. 11. Relative Common Mode
vs. Temperature Transient Immunity vs. Common Transient Immunity vs.
NOISE Mode Transient Complitude Temperature
SHIELD T[ .y sov
L1pF S
i TayPass3 30 2 Veu _/_\
B . ov _/
| L1
I 5V CMy
E| Vo SWITCH POS. (Al, I; = 0 V_
Vo —— — =, (MIN)
B -
————— Vo (MAX.)
Vom Yo /\ SWITCH POS. (B), Ip = 7.5mA
Mk 0.5V oM,
PULSE GEN. = C1594
Zo =500 Cc1981

Fig. 12. Test Circuit for Transient Immunity and Typical Waveforms

NOTES:
1. The V¢ supply voltage to each MCL2630 isolator must be bypassed by a 0.1 uF 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 V¢ and GND pins of each device.
. tpy, - Propagation delay is measured from the 3.75 mA level on the LOW to HIGH transition of the input current pulse to
the 1.5 V level on the HIGH to LOW transition of the output voltage pulse.
. tp 1y - Propagation delay is measured from the 3.75 mA level on the HIGH to LOW transition of the input current pulse to
the 1.5 V level on the Low to High transition of the output voltage pulse.
t; - Fall time is measured from the 10% to the 90% levels of the HIGH to LOW transition on the output pulse.
t, - Rise time is measured from the 90% to the 10% levels of the LOW to HIGH transition on the output pulse.
Each channel.
Measured between pins 1 and 2 shorted together, and pins 3 and 4 shorted together.
. 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., Voyr > 0.8 V). Measured in volts per microsecond (V/%s).
. CMy, - The maximum tolerable rate of rise of the common mode voltage to ensure the output will remain in the high state
(i.e., Voyr> 2.0 V). Measured in volts per microsecond (V/us).

Volts/microsecond can be translated to sinusoidial voltages:
(dvem)

w

© N O A

V/ius Max. = of oy Vou (P.P.)

at
Example: Vgy =318V 5, when fcy =1 MHz using CM, and CMy; = 1000 V/us.

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

10.
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DUAL
SPLIT-DARLINGTON OPTOCOUPLERS

GENERAL
INSTRUMENT

[
s
2
o
3
°
Q
o
2
o
(o]

1.6 mA DUAL MCL2730 (HCPL-2730)
0.5 mA DUAL MCL2731 (HCGPL-2731)

PACKAGE DIMENSIONS DESCRIPTION
The MCL/HCPL-2730/31 dual channel
N optocouplers contain two completely separated
' 700nm GaAsP LED emitters. Each channel is
o optically coupled to high gain detector in a
6.86 (270) 15" MAX split Darlington Configuration, which provides
m 0.36 (0141 extremely high current transfer ratio.
35 (250) 36 (014) The split darlington configuration separating
‘ } 0.20 (008) the input photodiode and the first stage gain
[] LRON f _ﬂﬁi from the output transistor permits lower output
965(380) | 762 178 (DIO)REF | saturation voltage and higher speed operation
9.14 (.360) (.300) than possible with conventional darlington
REF phototransistor optocoupler. An integrated
emitter-base resistor provides superior stability
over temperature.

254 (100) TYP -»i |-o.39 (035) TYP .
b S The combination of a very low input current of
0.5 mA and a high current transfer ratio of
2000% make this family particularly useful for
input interface to MOS, CMOS, LSTTL and EIA

a 398 155) 4 g5 1g5)

368 (145), , MAX
¥356 (140) 2

051(020) RS232C, while output compatibility is ensured
305(1200 MIN to CMOS as well as high fan-out requirements.
1.27 0.89 (035) TYP An internal noise shield provides exceptional
(050) o common mode rejection of 10 kV/us. An
0.56 (.022) C2081 improved package allows superior insulation

041 (016) DIMENSIONS IN mm (INCHES)

Noise

Shi‘eld
' E EVCC
VF1 %
T B
0 e
Vr2 %
T oo

C1943A°

Equivalent Circuit

permitting a 480 V working voltage compared to

industry standard 220 V.

FEATURES

s Low current — 0.5 mA

= Superior CTR — 2000%

a Superior CMR — 10 kV/us

s Double working voltage — 480 V RMS

a CTR guaranteed 0-70°C

a U.L. recognized (File #50151)

m Superior insulation; 2500 VAC RMS, 1 min

APPLICATIONS

a Digital logic ground isolation

m Telephone ring detector

= U.L. recognized (File #E50151)

= High common-mode-noise line receiver

ABSOLUTE MAXIMUM RATINGS

Storage temperature .......... ~-556°C to +125°C
Operating temperature ......... -40°C to +85°C
Lead solder temperature.......... 260°C for10s
DC/Average forward input current

(eachchannel) ................... 20mA (1)
Peak forward input current

(eachchannel) .........ccovviveinnn.. 40 mA

(< 1 msec duration, 50% duty cycle)(1)

Reverse input voitage (each channel) ...... 50V
Input power dissipation

(eachchannel) ................... 35 mW (2)
Output current (each channel) ........ 60 mA (3)
Supply and output voltage (Vce, Vo)

MCL2730 (HCPL-2730) .......cu... -05to7V

MCL2731 (HCPL-2731) ........... -0.5to 18V
Output power dissipation

(eachchannel) .................. 100 mW (4)
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MCL2730 (HCPL-2730) MGL2731 (HCPL-2731)

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

PARAMETER

(Input-Input)

SYM. | DEVICE | MIN. | TYR* | MAX.| UNITS TEST CONDITIONS FIG. | NOTE
2730 300 | 2000 % IF=1.6mA,Vo=04V,Vcc =45V
f s ),
C‘:;':: tiranster | orm orar | 490 | 2000 % | IF=05mA Vo=04V,Vco=45V | 2 | 56
500 2000 % IF=1.6mA,Vo=04V,Vcc =45V
2730 Al 0.4 Vv IF=1.6mA,lo=48mA,Vcc =45V
Logic low v R 0.4 v IF=05mA,lo=2mA,Vcc =45V
output voltage oL 2731 R 0.4 " IF=16mA lo=8mA,Vcc =45V 1 5
1 04 Vv IF=5mA,lo=15mA.Vcc =45V
2 04 \ IF=12mA, lo=24mA,Vcc =45V
Logic high loH 2730 0.01 100 uA IF=0mA,Vo=Vcc =7V 5
output current 2731 0.01 100 nA IF=0mA,Vo =Vcc =18V
Logic low lecL 2730 4 mA IF1=Il2=1.6mA,Vcc =7V
supply current 2731 5 mA Vo1 =Vo2=Open,Vcc =18V
Logic high lccH 2730 4 nA IFi=IF2=0mA.Vcc =7V
supply current 2731 5 nA Vo1 = Vo2 = Open, Vcc =18V
Input forward
voltage VF 1.5 1.7 v IF=1.6mA, TA=25°C 4 5
Input reverse
breakdown Bvr 5 v IR=10puA, TA=25°C 5
voltage
Temperature AVE
coefficient of — -16 mVPC | IF=16mA 5
foward voltage | 2TA
Input capacitance| Cin 60 pF VE=0,f=1MHz 5
Wa.thstan.d RH < 50%, Ta=25°C
insulation Viso 2500 VRMmS P 10, 11
test voltage t="1min
Resistance
Ri- 12 =
(Input-Output) 1-0 10 Q V|- =500 VDC 10
Capacitance C
- X = 1
(Input-Output) 1-0 0.6 pF f=1MHz 0
Insulation
leakage | RH < 50%,
-1 0. A ! 7
current : 005 # Vi-1 =500 VDC t =5 sec
(Input-Input)
Resistance Rl 1011 o | viu=500vDC 7
(Input-input)
Capacitance o 0.25 oF | t=1MH; 7

*All typicals at T, = 25°C

102




MCL2730 (HCPL-2730) MCL2731 (HGPL-2731)

SWITCHING CHARACTERISTICS Ta =25°C, Vcc =5.0 V

" ) ®
PARAMETER SYM.| DEVICE | MIN. | TYP* | MAX. | UNITS TEST CONDITIONS FIG. | NOTE o
Q
3
Propagation delay 2730/1 4 20 us IF=1.6 mA, RL=2.2kQ 8
time tpHL 0.5 2 us IF=12mA, RL =270 O o
6 5 o
(For output 2731 25 | 100 | us | F=05mA RL=47K o
low level)
Propagation delay 2730/1 12 35 us IF=1.6mA, RL =22k
time tPLH 4 10 us IF=12 mA, RL =270 O 6 5
(For output 2731 20 | 60 | us | F=05mA R =47k
high level)
Common mode
transient e = -
immunityat | CM 1000| 10000 Vius {/F = ‘l"‘;:‘;fL 22k0 7 | 59
logic high level M PP
output
Common mode
transient
IF=1.6mA, RL =22k
Immunity at | CML -1000 | 10000 Viss |y oy 7 | 58
logic low level PP
output

*All typicals at T4 = 25°C
NOTES:

-

2.
3.
4.

o

® N

10.
11.

. Derate linearly above 70° C free-air temperature at a rate of 0.5 mA/°C.

Derate linearly above 70° C free-air temperature at a rate of 0.9 mA/°C.

Derate linearly above 70° C free-air temperature at a rate of 0.6 mW/° C.

Derate linearly above 35° C free-air temperature at a rate of 1.7 mW/°C.

Output power = (Collector output power) + (supply power).

Each channel.

CURRENT TRANSFER RATIO is defined as the ratio of output collector current, g, to the forward LED input current, Ig,
times 100%.

Measured between pins 1 and 2 shorted together, and pins 3 and 4 shorted together.

CM, - The maximum tolerable rate of the common mode voltage to ensure the output will remain in the low output state (i.e.,
Vour > 0.8 V). Measured in volts per microsecond (V/uS).

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

Vius =M Max = nf oy Vou(p.p.)
at

Device considered a two-terminal device: Pins 1, 2, 3 and 4 shorted together, and Pins 5, 6, 7 and 8 shorted together.
The 2.5 kV RMS/1 minute capability is validated by a factory 3.1 kV RMS/1 sec.

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (Ta =0°C to 70° C Unless Otherwise Specified)

100 eT2730 10,000 = =
< 90[MCL2731 —EH Njiipms
£ go[Voc =5V & =N MCL2731

= o u {1

'l Ta=25°C — @ Vee =50V []]
£ 70{ir = 0.5 mA/step, 7/ Z Vo =04V
£ 60 e Lo [T °c\I|L X
3 50 —— £ opolTA=40°C \
v ot — g’
2% cg i
£ 3%
E 30 — -
o /_—__—- |

| 2 i4
o110 /= 6 m

v 100

20 0.1 1.0 10
INPUT FORWARD CURRENT-mA

C1958

1.0 100

Vo — OUTPUT VOLTAGE — 1V
C1957
Fig. 1. DC Transfer

Fig. 2. Current Transfer
Characteristics

Ratio vs. Input
Forward Current
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MULZ/3U (RLFPL-2/3U0) MULLZ/31 (RLPL-2/731)

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)

10.0
1% Ta—85°C H < 7 100 CL 2730781 — 7V = vee
< mcaseciS E 7 MCL 2731 —18. V = Vcc |
' g / -
e 2 T=25c | / @
uZJwT_,OQ‘_ = £ 10 ——— z, 10
c N == 0 7 Zz Voo =18V
Ta=40°C = Tu m
2 [N =) 7 o T
8 [T g 7 5 |
s Il z 7 63 Voo 7 v
£ 10i=McL 2730 g 01 : = ﬁ
3 [EmcLara g 7 og
| [—Vcc=5V [ 7 -3
o |-Vo=04vV Q / {(
o L LU £ oo / 04
01 1.0 10 100 10 12 14 16 0.1 1.0 5 10 100
INPUT FORWARD CURRENT — mA Ve, FORWARD INPUT VOLTAGE (V) IF — FORWARD INPUT CURRENT
C1959 C1600 C1995
Fig. 3. Output Current vs. Fig. 4. Forward Input Fig. 5. Supply Current Per
Input Forward Current vs. Forward Channel vs. Input
Current Input Voltage Forward Current
PULSE e
GEN ) +5V
Shield
zo=son| 20 ] SMe A& |
IF —_— tF = |
F = 5ns " | |
VF1 > SR
1 0 ' Vo1 <
! |
|
5V : | 5V : I CL = 15pF
Vo | 1 . Voz
I ' =
' ' IF MONITOR 3
) F
15V ! E i 5 GND
tPHL ‘4— I = tprn Ot 1000 |
- = C1961
Fig. 6. Switching Test Circuit and Waveforms
S 7
hiel V.
0V-— - tr, 4t = 8ns | —3—| it
Vem L !
ov 10% 4 y AL
! o
« — __[ | 7 Vo
I
1
Vo .= 5V ' Vo2
It = Oma \ 6
Vo “-= Vou 3
Ir=16mA ] GND
' 5
!
VFF =
Vem
+ -
i
PULSE GEN. -JT-
C1962

Fig. 7. Test Circuit for Common Mode Transient Immunity and Waveforms
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NON-ZERO-CROSSING TRIACS

— GENERAL
INSTRUMENT

['d
i
2
[
3
o
o
o
2
a
(o]

30 mA MCP3009*
NON-ZERO-CROSSING 15 mA MCP3010
10 mA MCP3011

PACKAGE DIMENSIONS DESCRIPTION
D The MCP3009, MCP3010 and MCP3011 are optically
(6) (5] 4] . isolated triac driver devices. These devices contain a
t 15° MAX GaAs infrared emitting diode and a light activated
6.86 (.270) silicon bilateral switch, }which f#nctiong Iitke a triac.
This series is designed for interfacing between
6.35 (250) 036 (014 electronic controls and power triacs to control
7 1 0.20 (003) resistive and inductive loads for 120 VAC operations.
L asasu_! _"%
89 (. 762 178 (070) REF
8.38 (330) (:300) FEATU.RES i .
REF B |ow input current required (typically 5mA —
MCP3011)
8 Mo . . -
254{100)TYP~1 l__1 78.(070) TYP ‘l:/lsgr::lmum commutating dv/dt is specified at 0.1V/
394 (155) 1 ® Pin for pin replacement for the MOC3009, 3010
= EPTrTrYTY 495“95) and 3011 devices
3.68 (.145) MAX L " L
.___i_L m High isolation voltage — minimum 7500 VAC peak
3.56 (.140) ® Underwriters Laboratory (UL) recognized — File
‘ " 051 (.020 E50151
| 43.065(120) MIN
1.27 (.050)
056 (.022) €2090 APPLICATIONS
0.41 (.016) DIMENSIONS IN mm (INCHES) Triac driver

Industrial controls
Traffic lights
Vending machines
Motor control
Solid state relay

ANODE[1] 6l YeRm

CATH2 B)ne**
T

B ZIMAIN

TERM.  Equivalent Circuit

**DO NOT CONNECT C2081 *Not Recommended
(TRIAC SUBSTRATE) For New Designs

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE INPUT DIODE ‘
Storage temperature ................... -55°C to 150°C Forward DCcurrent ..............cooviininonn, 60 mA
Operating temperature ................. -40°C to 100°C Reversevoltage ...............coiviiiiiiiiina.., 3V
Lead temperature Peak forward current
(Soldering 10SEC ...euvvvnienneenieenennnens 260°C (1 us pulse, 300 PPS) ..vvnvvnerrnenninnnnnnn.,
Total package power dissipation @ 25°C Power dissipation 25° C ambient
(LED plus detector) ............oveevvunennn. 330 mW Derate linearly from25°C ..................
Derate linearly from 25°C .. 40mW/°C OUTPUT DRIVER
Withstand test voltage ... 7500 VAC Peak (50-60 Hz) Off-state output terminal voltage ............... 250 volts
On-state RMS current Ta=25°C ... . 100 mA
(Full cycle, 50 to 60 Hz) Ta=70°C ... ... 50mA
Peak nonrepetitive surge current ................. 12A
(PW =10 ms, DC = 10%)
Total power dissipation @ TA=25°C ........... 300 mwW
Derate above 25°C .............ccouvenen. 4.0 mW/°C



MCP3009 MCP3010 MGP3011

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 IFT - 15.0 30 mA Main terminal
=) to latch output) MCP3010 - 10.0 15 voltage = 3.0 V
MCP3011 - 5.0 10
Holding Current [ - 200 - HA Either direction
Critical Rate of Rise of dv/dt - 10.0 - V/us Static dv/dt
. g Off-State Voltage (see Figure 5)
o=
Sk Critical Rate of Rise of dv/dt 0.1 0.2 - V/uS Commutating dv/dt
odg .
' Commutating Voltage lILoAap =15 mA
(see Figure 5)
Isolation Voltage Viso 5300 VacRMS Relative humidity < 50%,
% 1.0 < 10 pA, 5 seconds
= Viso 7500 VACPEAK  Relative humidity < 50%,
j lj.o0 < 10 pA, 5 seconds
2 Isolation resistance Riso 10M ohms Vi.o =500 VDC
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage Vg 1.3 1.60 v If =30 mA
B Forward voltage temp.
o coefficient -1.8 mV/°C
o Reverse breakdown voltage BVR 3.0 25 v Ig =10 A
'5 Junction capacitance Cy 50 pF VE=0V,f=1MHz
S 65 pF VE=1V,f=1MHz
- Reverse leakage current g .36 10 A VR =30V
Peak Blocking Current, IbRM - 10 100 nA VpRrm = 250 V, Note 1
5 S Either Direction
-
B g Peak On-State Voltage, Vim - 20 3.0 Volts fvm = 100 mA Peak
8 E Either Direction

Note 1. Test voltage must be applied within dv/dt rating.
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MCP3009 MCP3010 MCP3011

TYPICAL ELECTRICAL CHARACTERISTIC CURVES

(25°C Free Air Temperature Unless Otherwise Specified)

a " +800 ] 12
5 d < Output Pulse Width = 80 us
[SRRK] - £ IF = 20 mA gy
= =-55°C / // E+400 f=60Hz :.': 11 <
> 12 | o u a N
[ LA T o N
w 1 2 N
8 | T rg .t ~ o _/ 2
2 1 ) 2 09
g e 2 4 : N
S 10 _ 7 5 g
o T = +100°C_A 2
4 L~ |;‘ ) O -400 s 07
< P A |
< 09 4' VE |
T H
2 0.8 L1 = -800 L~ 0s
0102 051 2 5 10 20 50100 -14 -10 -6.0 -20 20 60 10 14 40 -20 O 20 40 60 80 100

FORWARD CURRENT — IF (mA)
C1686

Fig. 1. Forward Voltage Drop

VTmM — ON-STATE VOLTAGE (VOLTS)

Fig. 2. On-State Characteristics

Ta — AMBIENT TEMPERATURE (°C)

c1687 C1e88

Fig. 3. Trigger Current vs.

vs. Forward Current Temperature
STATIC —dV/dt TEST CIRCUIT COMMUTATING —dV/dt TEST CIRCUIT
1 6 Vee Rin 1 6
3
& 2| mcpaote - 2| MCP3010 f =
S ' —— mcraont [ Vi (f) = Vems MCP3011 [—° Vin (f) = Vims
ol 10K o]
4 g 4 RL
v 2N3904
d—:’ = WVpack = 21t x1.414 Vrms 1) = y
=888 1 Vims - Y 8881 Vims
i B creee
Fig. 4. dV/dt Test Circuits
120 0.24 10 0.20

— N &

[2) ]

3 \ S, N
=100 020 3 — \ by 0.16 <
g Static P o 78 AN 2SN o
3 > % s “Aa £
3 A 2 =3 ~ £
O 80 - 0.16 o6 ~d | 012
: P : ARSRASE 1"
0 Commutating s 5 Fo 2
| 60 A 012 5 4 LN 008 5
= 8 4 | o2 T o
K] g T '
> | > l '~} =
o 40 0.08 - 5 2 = 0.04 5

~ 3 Static dV/dt s
Vin =30V AMS 1 2 C ing dv/dt 1 °
20 Test Circuit in 'gure 0.04 0 Test Circuit in Figure 5 | | o
0 04 08 12 16 20 25 50 75 100
RL — LOAD RESISTANCE (k) Ta — AMBIENT TEMPERATURE (°C)
C1690 c1691

Fig. 5. dV/dt vs. Load Resistance

Fig. 6. dV/dt vs. Temperature
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MCP3009 MCP3010 MCGP3011

TYPICAL ELECTRICAL CHARACTERISTIC CURVES
(25° C Temperature Unless Otherwise Specified)

1000 EEFH

@ dV/dt= 0.2 V/us

H - Test Circuit in Figure 5
s [1dV/dt= 8.9 Vinf
(u; RL =1k

£ 100 ENEH

J
[0}

>

o)

w

g 10

o

<

|

<

=

1.0
10 100 1000 10,000 100,000
f — MAXIMUM OPERATING FREQUENCY (Hz)

C1692

Fig. 7. Commutating dV/dt
vs Frequency

@ 20 . -

< 0 | LA

< F =20 mA

E 1.5 b

(&} N

é 1.0 H-H N

@

E 5

['%

|

3 0

£ o001 0.1 1.0 10 100
PW — PULSE WIDTH (ms)

C1696

Fig. 8. Maximum Nonrepetitive
Surge Current

TYPICAL APPLICATION CIRCUITS

b
Rin 4 Rin 4 6 180 24k 120V
Vee I Vee ovWAVA-o— MA M
; MCP3009 s MCP300S VW VW 60 Hz
:Do—o— MCP3010 :Do—o— MCP3010 f—o 0.1uF 7= C1
MCP3011 MCP3011 | 4
o—]
C1693 (loT < 15 mA) C1694
. . Fig. 10. Inductive Load With
Fig. 9. Resistive Load Sensitive Gate Triac
ZL
Rin 4 6 180 12k 120V
W 60 Hz

Vce VWA
D 2 MCP3009

MCP3011 | 4

MCP3010 |— 02uF == C1

(15 mA < IgT < 50 mA|

C1695

Fig. 11. Inductive Load With
Non-Sensitive Gate Triac
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]NS[([;{F[IJ\I]\%E{'\\[% NON-ZERO-CROSSING TRIACS

4
T
2
o
3
o
o
o
2
a
(o]

MCP3012
AlGaAs NON-ZERO-CROSSING 5 mA g0 20b %

PACKAGE DIMENSIONS DESCRIPTION
The MCP3011A, MCP3012, MCP3022A and
. MCP3023 are optically isolated triac driver devices.
15 MAX These devices contain a very low degradation
Aluminum Gallium Arsenide (AlGaAs) infrared
O 036 (019 emitting diode and a photosensitive silicon bilateral
| 0.20 (008) switch, which functions like a triac. This series is
(1) ANE f ] designed for interfacing between electronic controls
889 (350) | 762 178 (.070';—RE= T and power triacs to control resistive and inductive
8.38 (330) (.gg::]) loads for 240 VAC operations.
FEATURES
-1.78 (070) TYP o Low input current, IrT =5 mA MCP3012,
25HI00TYP (TR LOTD) MCP3023
_\ 394 155)* 495 (195) o Minimum commutating dV/dt is specified at 0.1
[ | 368(145) MAX Vusec »
T_‘_-ii_ o High isolation voltage—minimum 7500 VAC peak
I 356 (140) 051 (020) o Underwriters Laboratory (UL) recognized—File
1305(120) MIN ES0151
I-—I 27 (.050) Excellent Irt stability—IR emitting diode has very
056 (,022) et €200 low degradation.
0.41 (.016) DIMENSIONS IN mm (INCHES) APPLICATIONS
European applications for 240 VAC
MAIN a Triac driver
AwoDe[1 Sl7eRm. o Industrial control
" o Traffic lights
CAT"E ENC* o Motor control
-2 :
E 7 MAIN = Solid state relay
TERM.

*DO NOT CONNECT
(TRIAC SUBSTRATE) C2081

Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless Otherwise Specified)

TOTAL PACKAGE OUTPUT DRIVER
Storage temperature ................. -55°C to 150°C Off-state output terminal voltage
Operating temperature ............... -40°C to 100°C MCP3012
Lead temperature (Soldering, 10sec) ........... 260°C MCP3023 ....
Total package power dissipation On-state RMS current Ta=25°C .......... 100 mA
(LED plusdetector) ...........cooovuvnnn.. 330 mW (Full cycle, 50 to 60 Hz) TA=70°C ........... 50 mA
Derate linearly from25°C ................ 4.0 mw/°C Peak nonrepetitive surge current
Surge isolation voltage ............... 7500 VAC Peak (PW=10ms,DC=10%) ....o0vvvrrerreannnnn 1.2A
INPUT DIODE Total power dissipation ................co... 300 mW
Forward DC CUITeNt .............cc.vvevnnnn.. 40 mA Derate above 25°C .................einl 4.0 mw/°C
Reverse voltage
Peak forward current (1 us pulse, 300 pps) ....... 30A
Power dissipation ........................... 100 mW
Derate linearly from 25°C ............... 1.33 mw/°C
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MCP3012 MCP3023

ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
LED trigger current (current

o required to latch output)

a MCP3012, MCP3023 133 5 mA Main terminal voltage = 3 V
Holding current IH 200 uA Either direction
Critical rate of rise of

o off-state voltage
$Z| MCP3023 dVv/dt 15 V/us Static dv/dt, Ta = 85°C
3| mcpsor2 10 V/us (see Figure 6)
« | Critical rate of rise of dv/dt 0.1 0.2 V/us Commutating dv/dt
commutating voltage ILoaD = 15 mA
(see Figure 7)
Isolation Voltage Viso 5300 VAacRMS Relative humidity < 50%,

g li-0 < 10 uA, 5 seconds

=] Viso 7500 VAcPEAK Relative humidity < 50%,

< -0 < 10 uA, 5 seconds

8 Isolation resistance Riso 10" ohms  Vi-0 =500 VDC

= | Isolation capacitance Ciso 05 pF f=1MHz

INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage VF 13 15 v IF=10 mA
5 g Forward voltage temperature
ao coefficient -1.8 mv/°C
£ Reverse voltage VR 3.0 25 \" IR=10 uA
Junction capacitance Cy 50 pF VE=0V,f=1MHz
Peak blocking current,
| either direction
'59_ MCP3012 IoRM 10 100 nA Vorm = 250 V, Note 1
& (8 MCP3023 forRm 10 100 nA Vorm = 400 V, Note 1
2 ."-' Peak on-state voltage,
OW 1 sither direction Vim 20 30 V. itm =100 mA peak
Note 1. Test voltage must be applied within dV/dt rating.
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MCP3012 MCP3023

TYPICAL ELECTRICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
»
@
o
+800 - 14 g
g £13 2
E /I " _g
Z+400 / 312 o
: / £ 11y
> 4 Q
o D10
£ o) —_
=
(7] -
2 / kos
O -400 Eo7
| }/ N
2 V4 g 06
-800 x 05 N — 3
-30 -20 <10 0 10 20 30 g 40 0 +25 50 75 100°C
VM — ON-STATE VOLTAGE (VOLTS)
C1711 TEMPERATURE, Ta — (°C) C1803A
Fig. 1 On-State Characteristics Fig. 2. Trigger Current vs.
Temperature
1000 =5 o 20
5 L dv/dt = 0.2 V/us s ™ N Ulll Hl
2 {fi-H Test Circuit in Figure 5 < F =20 mA
> [ {dVv/dt = 8.9 Vinf = NN
w WLIRL=1k0 g 15 N
9 100 1l 4 N
= =)
o) o ™
> w 1.0
2 1 g
5 3
g 2 5
< w
| o
£ |
1.0 LT 2 o
10 100 1000 10,000 100,000 = 001 0.1 1.0 10 100
f — MAXIMUM OPERATING FREQUENCY (Hz) PW — PULSE WIDTH (ms)
C1692A C1696
Fig. 3. Commutating dV/dt Fig. 4. Maximum Nonrepetitive
vs. Frequency Surge Current
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MCP3012 MCP3023

TEST CIRCUITS FOR dV/dt MEASUREMENTS

Vee Rin

1 6
> 1 6 o—— W\
| 2{MCP3012 ) =
5 Y Vin (f) = Vims
% { .__2 IMCP3012 ) Vin (f) = Vrms
10K o—{MCP3023
o—MCP3023 R
RL v, 2N3904
g%’= WVpack = 2nf x1.414 Vrms L ) = o
= 8.88 f Vims - Ft- =8.88f Vrms
N I creeen
Fig. 5. Static dV/dt Fig. 6. Commutating dV/dt
ZL
. Rin 1 6 180 24k 120 V
vee n 4 Vee o—Wo-—z A AL VW 60 Hz
:D_g_ MCP3012 :Do—o— MCPAO1Z L o 01 uF R C1
4
MCP3023 o_| MCP3023
o—|
C1693A lgT <15 mA C1694A
Fig. 7. Resistive Load Fig. 8. Inductive Load With
Sensitive Gate Triac
zZ
Rin 4 6 180 1.2k 120V
Vee o~vAAWA-o— VWV VWA 60 Hz
:Do—i— MCP312 | 5 g2uF =R C1
o_| McP3023 4
(15 mA < IgT < 50 mA) C1695A

Fig. 9. Inductive Load With
Non-Sensitive Gate Triac




VDE APPROVED

GENERAL
INSTRUMENT
N 30 mA MCP3020/0Z*

NON-ZERO-CROSING 15 mA MCP3021/1Z
— 10 mA MGP3022/22

NON-ZERO-CROSSING TRIACS

[d
g S
2
[
3
o
o
<]
2
o
o

PACKAGE DIMENSIONS N DESCRIPTION
D - The MCP3020, MCP3021 and MCP3022 are optically
ﬂ‘] L] é t —_ 7 isolated triac driver devices. These devices contain a
f 15° MAX GaAs infrared emitting diode and a light activated
6.86 (.270) silicon bilateral switch, which functions like a triac.
6.35 (.250) 0.36 (.014) This series is designed for interfacing between
O m electronic controls and power triacs to control
20 (.008) resistive and inductive loads for 240 VAC operations.
1) 2 3 T
|, 889(350) 762 178 (O70)REF [ FEATURES
8.38 (.330) ('322) s Minimum commutating dv/dt is specified at

0.1 V/usec

s Excellent |7 stability—IR emitting diode has low
degradation

s Pin for pin replacement for the MOC3020,

394“55)f MOC3021 and MOC3022
495 (195) s High isolation voltage—minimum 7500 VAC peak
368 (145), , MAX s Underwriters Laboaratory (UL) recognized—
File #E50151

‘ 3.56 (.140) 051 (020)
| 430501200 mMIN AP
o e (.050) PLICATIONS

0.56 (.022) €2090 European applications for 240 VAC

041(016)  DIMENSIONS IN mm (INCHES) L’c‘jaucs;’ri';"lifomro's
Traffic lights
Vending machines

MAIN
ANDDEE 6 TERM. Motor control
Solid state relay
CATH2] BT
T2
E MAIN

4 TeRm.
*DO NOT CONNECT (2081 *Not Recommended
(TRIAC SUBSTRATE) For New Designs

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 (1 us pulse, 300PPS) . o oo e 3.0A
Total package power dissipation @ 25°C Power dissipation 26°C ambient . ....... 100 mW
(LED pIIus detector) . SO 330 mW Derate linearly from25°C .. ....... 1.33 mW/°C
Derate inea.rly from25°C .......... 4.0 mW/°C OUTPUT DRIVER
Surge Isolation 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 @ T, =25°C . . . . . 300 mW
Derate above 25°C . ... ......... 4.0 mw/°C
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MCP3020/0Z MCP3021/1Z MCP3022/22

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

TRANSFER CHARACTERISTICS

114

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 Iy - 200 - KA Either direction
Critical Rate of Rise of dv/dt - 15 - V/us Static dv/dt, T =85°C
. g Off-State Voltage (see Figure 4)
§: Critical Rate of Rise of dv/dt 0.1 0.2 - V/uS Commutating dv/dt
® § Commutating Voltage lLoAaD = 15 mA
(see Figure 5)
Isolation Voltage Viso 5300 VacRMS Relative humidity < 50%,
2 li.o < 10 uA, 5 seconds
© Viso 7500 VacPEAK Relative humidity < 50%,
-
j l1.0 < 10 uA, 5 seconds
8 Isolation resistance Riso 10M ohms V}.0 =500 VvDC
Isolation capacitance Ciso 05 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage Vg 13 1.50 v IF=30mA
g Forward voltage temp.
o coefficient -1.8 mv/°C
o Reverse breakdown voltage BVg 3.0 25 \ lr =10 uA
'5 Junction capacitance Cy 50 pF Vg=0V,f=1MHz
& 65 pF VE=1V,f=1MHz
- Reverse leakage current Ir .35 10 KA VR=30V
Peak Blocking Current, IprM - 10 100 nA Vprm =400 V, Note 1
[ Either Direction
<}
?_-'6 Peak On-State Voltage, Vrm - 2.0 3.0 Volts Ipm = 100 mA Peak
S Either Direction
-
°%

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




MCP3020/0Z MCP3021/1Z MCP3022/22

TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)
@
(=) 2
+800 N 14 5
z / 2 g
E 7/ 2 13 2
. / : :
Z+400 7 > 12
w
o / |
o - 11
3 / g N
u'l .
H 0 z 10 ~
= / o)
»n / O 09
f o« N
g / ) N~
O -400 ¢ 08
| / o
_g / E o7
-800 ,l_ 0.6
-30 -20 <10 O 1.0 20 30 L 40 -20 0 20 40 60 80 100
Vtm — ON-STATE VOLTAGE (VOLTS) Ta — AMBIENT TEMPERATURE (°C)
C1711 C1712
Fig. 1 On-State Characteristics Fig. 2 Trigger Current vs.
Temperature
TEST CIRCUITS FOR dV/dt MEASUREMENTS
1 6
Z — |
i { 2 | MCP3020
o {—— MCP3021 —o Vin (f) = Vrms
MCP3022
4 RL
%lt/ = WVpack = 2rf x1.414 Vrms
=8.88 f Vims
Fig. 3. Static dV/dt
Vce 1 6
° A
2| MCP3020
MCP3021 |—o Vin (f) = Vims
MCP3022
4 RL
?—tl =8.88f Vrms
C1689A
Fig. 4. Commutating dV/dt
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GENERAL

INSTRUMENT

(OB

ZERO-GROSSING

~ VDE APPROVED
ZERO-CROSSING TRIACS

30 mA MGP3030* MCP3040/0Z*
15 mA MCP3031

MCP3041/12

PACKAGE DIMENSIONS

N

(6) [H) () 5
15° MAX

0.36 (014)

TS 020 (.IliﬂL)
—f— \

Ls.ss (.350)J 762 178 (070 REF

8.38 (.330) (3

s 1.78 (.070) TYP
2&5‘( 100)THY£*' I‘* (070)

3.68 (.145)

394 (1591 4 g5 | 1g5)
MAX

] 356(140) o g4 (020)
| 430801200 min

1.27 (050)
056 (.022) €2090
041(016)  DIMENSIONS IN mm (INCHES)
ANODE[T Ban
cnm.d B|NC**
aIA
MAIN
B [0x | renm.

* K

DO NOT CONNECT
(TRIAC SuBsTRATE) C2080

Equivalent Circuit

DESCRIPTION

These devices are optically isolated zero-
crossing triac drivers. They consist of a
Gallium Arsenide infrared emitting diode
optically coupled to a photosensitive sil-
icon detector which functions as a zero
voltage crossing bilateral triac driver. This
series is designed for interfacing between
electronic controls, motors, solenoids and
consumer appliances, etc.

FEATURES

o Logic control for 110 VAC or
220 VAC Power

o High isolation voltage — minimum

7500 VAC peak

o Underwriters Laboratory (UL)
recognized File #E50151

8 Pin for pin replacement for the
MOC3030, MOC3031, MOC3040,
MOC3041

s Excellent I stability — IR emitting
diode has low degradation.

APPLICATIONS

Triac driver
Industrial controls
Solid state relay
Traffic lights
Motor controls
Home appliances

*Not Recommended
For New Designs

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless Otherwise Specified)

TOTAL PACKAGE
Storage temperature . ............. -55°C to 150°C
Operating temperature . ............ -40°C to 100°C
Lead temperature (Soldering, 10sec) ........ 260°C
Total package power dissipation
@ 25°C (LED plus detector) .......... .. 330mwW
Derate linearly from25°C .............. 4.0 mW/°C
Surge Isolation voltage . ............ 7500 VAC Peak
Withstand test voltage ..... 7500 VAC Peak (50-60Hz)
INPUT DIODE
Forward DCcurrent ......covvvvvnnvinen, 60 mA
Reversevoltage . ......evevveeennerennnnnas 6V
Peak forward current (1 us pulse, 300 pps) ..... 30A
Power dissipation 25°C ambient ........... 100 mW
Derate linearly from25°C ............. 1.33 mW/°C

OUTPUT DRIVER
Off-State Output Terminal Voltage
MCP3030, MCP3031 .....civiinennnrnnns 250V
MCP3040, MCP3041 ... ...cvvvvnivinnnnn 400 V
On-State RMS Current Ta=25°C ....... 100 mA
(Full Cycle, 50t0 60 Hz) Ta=70°C ....... 50 mA
Peak Nonrepetitive Surge Current
(PW=10ms,DC=10%) +evvivvunnrnnnnnn 12A
Total Power Dissipation @ TA=25°C ....... 300 mW
Derate above 25°C ...........c0v.n 4.0 mwW/°C
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MCP3030/31 MCP3040/0Z MCP3041/1Z

ELETRO-OPTICAL CHARACTERISTICS

(Ta = 25°C Unless Otherwise Specified)

TRANSFER CHARACTERISTICS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
LED trigger current
o (current required to
a latch output)
MCP3030, MCP3040 IFT 16 30 mA Main terminal
MCP3031, MCP3041 IFT 7 15 mA voltage = 3.0 V
Holding current In 200 uA Either direction
o Inhibit voltage
F3 (MT1-MT2 voltage
g above which device
o will not trigger) ViH 15 25 A Ir = Rated IfT
S Leakage in inhibited
o state Ir = Rated IfT,
c MCP3030, MCP3031 IorM2 100 200 uA Vorm =250 V
N MCP3040, MCP3041 IbRM2 100 300 uA Vpam =400 V
- Isolation Voltage Viso 5300 VacRMS  Relative humidity < 50%,
o .o < 10 A, 5 seconds
E Viso 7500 VacPEAK  Relative humidity < 50%,
o .o < 10 A, 5 seconds
8 Isolation resistance Riso 10" ohms V.0 =500 VDC
- Isolation capacitance 150 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
g Forward voltage VE 13 1.50 \' IF = 30 mA
o Forward voltage temp.
o coefficient -18 mv/°C
’5 Reverse voltage Va 3.0 25 \ IR =10 uA
% Junction capacitance C, 50 pF VE=0V,f=1MHz
- 65 pF VE=1V,f=1MHz
Peak Blocking Current,
5 Either Direction
5 MCP3030, MCP3031 loRM1 2 100 nA Vprm = 250 V, Note 1
l'g MCP3040, MCP3041 IbRM1 2 100 nA Vprm = 400V, Note 1
w Peak On-State Voltage,
E Either Direction Vrm 18 3.0 Volts Ilrm = 100 mA Peak
2 Critical rate of rise
|5 of off-state voltage dv/dt 1000 V/us
o

Note 1. Test voltage must be applied within dV/dt rating.
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MCP3030/31 MCP3040/0Z MCP3041/1Z

TYPICAL ELECTRICAL CHARACTERISTIC CURVES (T, = 25°C Unless Otherwise Specified)
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Fig. 2. Trigger Current vs.
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Fig. 5. Normalized Ipgy, vs. Temperature
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MCP3030/31 MCP3040/0Z MCP3041/1Z

APPLICATIONS
Typical TTL Logic — AC Power Interface

I. LED Trigger Current Requirements Il. Device/Line Voltage/Load Selection
DEVICE Vee RF (MAX) ler Vp LOAD SNUBBER
MCP30X1 5V 1600 15mA DEVICE (RMS) TYPE REQUIREMENT
MCP30X1 12v 56011 15mA MCP303X | <120V Resistive No
MCP30X0 5V 86¢) 30mA MCPSMX <240V Resistive No
MCP30X0 \Y] ] CP303X <120V Inductive Yes

12 2900 omA MCP304X | <240V | inductive Yes
. Typical Circuits @ T,<70°C
Vee
AC.
I Rr e LOAD
. MCPSDJ;’ 1K '''' SNUBBER
LOGIC o——D—o— 2 on 51 N.C. : {NETWORK  (\)vp (RMS,,
OPEN MCP304x 0,1;‘F_‘_ i NOTE 2
COLLECTORTTL | &3 4~
c1731
Figure 6 For Load Current I, :50mA RMS - Direct Load Interface
Vee
AC
Rr Rr** LOAD
106 VWA
MOP 303X
LOGIC -——l > T R
oe irfffuf""“c ,GE” °* NoTE2 Ve (RMS)
OPEN
colLecToRTTL O ° Tos
Rg*
C1732
Figure 7 For Load Current |, -50mA RMS - Interface Via External Triac (Tgx7)
* RG = 1kt optional for sensitive gate Tgxr - Ig - 10mA
** Rt =180 for Ig -+ 100mA
R71=861) for 100mA -- /g -- 200mA
Typical Snubber Values — Fig. 7. Circuit Driving Inductive Load:
Texr RMS LOAD CURRENT I (A) LEGEND: Rg()/Cg(uF) Given:
dv 1. RMS Load Current
A(V/uS) 100mA 500mA 1A 10A 50A 2. 2240 V (RMS) Line

3. Commutating ¢V
rating of Text 9

2A 5A
! 33Voms 5'Gyo,osa 83K 0.15 1k/0.22 560/0.68 33(%1'5 % /6.8
2 5%}033 82 0.022 5'eyo.oss 3'?'yo.oea 82yo,zz 56%33 8 220

33k 10k 6.8k 33K Tk 330
5 no snubber 4033 A)os 0.01 0.02 /0‘05 /0.33

Tk 0K B.8K 33K 620
10| no snubber| no snubber| 377 1'% 035 | % 06 015 0.068

NOTES
1. MCP304X and Tgxt Vpgy = 400 V recommended for 120 V Inductive Loads - Fig. 7
2. Capacitor Working Voltage = 2X RMS Line Voltage (Vp)
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GENERAL

INSTRUMENT

10 mA MCP3032 MGP3042
AlGaAs ZERO-CROSSING "5 ma McP3033 MCP3043

- ZERO-CROSSING TRIACS

R
13
2
Q.
3
v O
3.
-
2
o

PACKAGE DIMENSIONS DESCRIPTION
- These devices are optically isolated zero-crossing
triac drivers. They consist of a very low degradation
15° MAX Aluminum Gallium Arsenide (AlGaAs) infrared
emitting diode optically coupled to a photosensitive
0.36 (014) silicon detector which functions as a zero voltage
0 | 0.20 (.008) crossing bilateral triac driver. This series is designed
‘f— — J\ for interfacing between electronic controls, motors,
L 8.89.350) (7;}% 1.78 {070) REF T solenoids and consumer appliances, etc.
838 (330) AP FEATURES
= Low input current, IrT = 5 mA (MCP3033,
MCP3043)
254(100]TYP~{  |--178 (070) TYP = Logic control for 110 VAC or 220 VAC Power
r T E— \J 394 (1551 T s High isolation voltage—minimum 7500 VAC peak
! ! ! 94 (155) 1 4 g5 (.195) m Underwriters Laboratory (UL) recognized File
: ! 368 (145), , MAX #E50151
| I s Excellent It stability—IR emitting diode has very
| " i M 0.51 (.020) low degradation.
U |V A305 (120 i APPLICATIONS
1.27 (.050) . .
0.56 (.022) €2090 Triac driver

Industrial controls
0.41 (.016) DIMENSIONS IN mm (INCHES) Solid state relay

a
| |
[ ]
n  Traffic lights
-
[ ]

Motor controls

ANODE|1 6 MAIN Home appliances
TERM.
CATH 2} Bl

iIA
MAIN

(8] “[ox3* {4 ream.

*DO NOT CONNECT

(TRIAC SUBSTRATE) 2080

Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless Otherwise Specified)

TOTAL PACKAGE OUTPUT DRIVER
Storage temperature .......... ... -55°C to 150°C Off-state output terminal voltage
Operating temperature ............... -40°C to 100°C MCP3032, MCP3033 .........covvenieennnnn 250 V
Lead temperature (Soldering, 10sec) ........... 260°C MCP3042, MCP3043 ............cevivveennnns 400 V
Total package power dissipation On-state RMS current Ta=25°C ......... 100 mA
@ 25°C (LED plus detector) ............... 330 mW (Full cycle, 50 to 60 Hz) TA=70°C ........... 50 mA
Derate linearly from25°C ................. 40 mwW/°C Peak nonrepetitive surge current
Surge isolation voltage ............... 7500 VAC Peak (PW=10ms,DC=10%) .......ccvvvvvrrernnn. 12A
Withstand test voltage. ..... 7500 VAC Peak (50-60 Hz) Total Power Dissipation .................... 300 mW
INPUT DIODE Derate above 25°C .................... 4.0 mwW/°C
Forward DCcurrent .......................... 40 mA
Reversevoltage ................... ... 3V
Peak forward current (1 us pulse, 300 pps) ....... 30A
Power dissipation .................. ... 100 mW

Derate linearly from 25°C 133 mweC
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MCP3032/33 MCP3042/43

ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
LED trigger current (current
o required to latch output) Main terminal
o MCP3032, MCP3042 IFT 7 10 mA voltage = 3.0 V
MCP3033, MCP3043 (3 35 5 mA either direction
Holding current IH 200 pA
Inhibit voltage (MT1-MT2 voltage
£ above which device will
ea not trigger) ViH 15 25 v IF = Rated IfT
H 8 Leakage in inhibited state Ir = Rated If7
5 MCP3032, MCP3033 lorRm2 100 200 uA Vprm = 250 V
MCP3042, MCP3043 IbRM2 100 300 A VprM = 400 V
Isolation Voltage Viso 5300 VacRMS Relative humidity < 50%,
g h-0 < 10 uA, 5 seconds
= Viso 7500 VAcPEAK Relative humidity < 50%,
3 -0 < 10 A, 5 seconds
8 Isolation resistance Riso 10" ohms  Vi-0=500VDC
= Isolation capacitance Ciso 05 pF =1 MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
w CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
8 Forward voltage VE 1.3 1.5 v IF =10 mA
a Forward voltage temperature
[ coefficient -18 mV/°C
2 Reverse voltage VR 3.0 25 v Ir=10 uA
F4 Junction capacitance Cy 50 pF VE=0V,f=1MHz
65 pF VF=1V,f=1MHz
Peak blocking current,
< ] L
o either direction
5 MCP3032, MCP3033 IDRM1 2 100 nA VorMm = 250 V, Note 1
E MCP3042, MCP3043 IDRM1 2 100 nA VbrMm = 400 V, Note 1
g Peak on-state voltage,
- either direction Vim 1.8 3.0 v ITM = 100 mA peak
z Critical rate of rise of
5 off-state voltage dv/dt 1000 V/us
° Note 1. Test voltage must be applied within dV/dt rating.

CAUTION: Normal anti-static precautions are required when handling this product.
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MCP3032/33 MCP3042/43

TYPICAL ELECTRICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
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Fig. 1. On-State Characteristics Fig. 2. Trigger Current vs.
Temperature
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MCP3032/33 MCP3042/43

APPLICATIONS
Typical TTL Logic — AC Power Interface

I. LED Trigger Current Requirements Il. Device/Line Voltage/Load Selection
DEVICE Vee Ry ler Vp LOAD SNUBBER
MCP30X2 5V 3300 0mA DEVICE (RMS) TYPE | REQUIREMENT
MCP30X2 12v 100002 10 mA MCP303X | <120V | Resistive No
MCP30X3 5v 6200 5mA MCP304X | <240V | Resistive No
MCP30X3 12v MCP303X 2120V Inductive Yes

200001 S mA MCP304X | =240V | Inductive Yes

1. Typical Circuits @ T,<70°C

I_il&
% 1 6

MCP303X
LOGIC -—D—-—-— 2 or 5 N.C.

MCP304x

OPEN
COLLECTORTTL ] 3 4

Ve (RMS,)

C1731

Figure 6 For Load Current I, <50mA RMS - Direct Load Interface

Vce
AC.
W Rr* LOAD
v 1 6 AN

MCP303X

LoGIC ’_{>—‘2 cR 5ieNC  Text Rs
MCP304X s NOTE 2 Vp (RMS)

OPEN oy 4

COLLECTORTTL NG TCs

F{G‘v
C1732

Figure 7 For Load Current I, -50mA RMS - Interface Via External Triac (Tex7)

* Ra = 1k optional for sensitive gate Teyy - IG < 1T0MA
* Rt =180 for Ig < 100mA
R7=86() for 100mA < Ig < 200mA

Typical Snubber Values — Fig. 7. Circuit Driving Inductive Load:

Texr RMS LOAD CURRENT I, (A) LEGEND: Rg(}/Cg(uF) Given:
dV/ 1. RMS Load Current
dt(V/us)| 100mA 500mA 1A 10A 50A 2. <240 V (RMS) Line

2A 5A

I R T W T e 1k/0.22 560/0.68 330/1.5 % /6.8 ’ g?'r:;ngfté}tg;ggg
2 5%0033 8'yo.ozz 5‘6%33 o3 0.068 . 0.22 % 0.33 % /ng
5 no snubber 3%4033 10Vo.oos S 001> o0 1k/(105 33(Vo.aa
10| no snubber| no snubber| %7 1'% 00| * S5 b0s8l 5 015 o 5068

NOTES
1. MCP304X and Tgxr Vpam = 400 V recommended for 120 V Inductive Loads - Fig. 7
2. Capacitor Working Voltage = 2X RMS Line Voltage (Vp)
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PHOTOTRANSISTOR OPTOCOUPLER

GENERAL
INSTRUMENT

[
1
2
o
3
-]
o
<)
2
o
(o)

MCT2

PACKAGE DIMENSIONS DESCRIPTION
p The MCT2 is a NPN silicon planar phototransistor
FE——— optically coupled to a gallium arsenide infrared
15° MAX emitting diode.
6.86 (270)
6.35 (:250) 0.36 (014)
— ) 0.20 (008) FEATURES AND APPLICATIONS

LNSI!SO) — = % = AC line/digital logic isolator

T FTTET T (Zigﬁ) 1.78 (070) REF m Digital logic/digital logic isolator
38 (330) REF m Telephone/telegraph line receiver
® Twisted pair line receiver

254 100]TYP 178 (070) TYP ® High frequency power supply feedback control

F e ; ; B Relay contact monitor
i1 1 Y 38401857 4ociqgg) ® Power supply monitor

1] 3s8ras), , max ANODE(]] Glease B UL recognized — File E50151
I 1
(|| T3581180) g gy gag) caTH Z] Bleow
J (Yl _4305(1200 MmN =
l—1.27 (050) B (a]emiT.

056 (.022) C2090 2079

FYTIT Y C

041 (016) DIMENSIONS IN mm (INCHES) Equivalent Circuit
BSOLUTE MAXIMUM RATINGS Power dissipation at 25°C ambient ........... 200 mW

ABS Derate linearly from 25°C ................ 26 mW/°C

Storage temperature ................... -55°C to 150°C Output Transistor

Operating temperature ................. -55°C to 100°C Power dissipation at 25°C ambient ........... 200 mW

Lead soldering temperature (10sec) ............. 260°C Derate linearly from25°C ................

Input Diode Input to output voltage isolation .. .. 1500 VvDC
Forwardcurrent .......... ... ... L. 60 mA Total package power dissipation at 25°C ambient
Reversevoltage .....................coiiin. 30V (LED plusdetector) ..............c..oian,

Peak forward current Derate linearly from 25°C .......
(1 us pulse, 300 PPS) o.vvrvineiiieia 30A Collector-Emitter Current (ice)

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

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Input Diode
Forward Voltage Vi 1.25 1.50 \% lg = 20 mA
Reverse Voltage Vg 3.0 25 \% Ir=10 A
Junction Capacitance C, 50 pF Ve=0V
Reverse Leakage Current Ir .01 10 A Vg=3.0V
Output Transistor
DC Forward Current Gain hee 250 Vcg=5V, Ic=100 A
Collector To Emitter Break-

down Volt. BVceo 30 85 v lc=1.0mA, Ig=0
Collector To 'Base Break-

down Voltage BVceo 70 165 \% Ic=10 uA
Emitter to Collector Break-

down Voltage BVeco 7 14 \ lg =100 A, Ig =0
Collector To Emitter, Leak-

age Current Iceo 5 50 nA Vcg=10V, 1g=0
Collector To Base Leak-

age Current leso 0.1 20 nA Vcg=10 V, Ig=0
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MCT2

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

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Capacitance Collector To Cceo
Emitter 8 pF Vce=0
Capacitance Collector To Ccgo
Base 20 pF Veg=l0V

Capacitance Emitter To Base Cego 10 pF Vge=0

Coupled

DC Collector Current Transfer CTRce 20 60 % Vce=10V, Ig=10mA, Note 1

Ratio
DC Base Current Transfer Ratio CTRcs .35 % Vcg=10 V, Ig-10 mA
Isolation Voltage 3500 vDC
2500 VRMS f=60Hz

Isolation Resistance 1011 1012 Q V,.0=500 V

Isolation Capacitance .5 pF f=1MH 2

Collector-Emitter, Saturation

Voltage V ce (sat) 0.24 0.4 v Ic=2.0mA, Ig=16 mA
Bandwidth (see note 2) By 150 KHz 1.2 mA, VCE=10 V, R =100
(Circuit No. 1)

SWITCHING TIMES TYP. UNITS TEST CONDITIONS
Saturated

ton (from 5V to 0.8 V) ton (SAT) 10 s R_=2 KS2, 1g=15 mA, V=5V

t off (from SAT to 2.0 V) tore (SAT) 30 Rg=open (Circuit No. 2)
Saturated

t on (from 5V to 0.8 V) ton (SAT) 10 s R =2 K§2, Ig=20 mA, Vcc=5V
t off (from SAT to 2.0 V) togs (SAT) 27 Rg=100 K2 (Circuit No. 2)
Non-Saturated

Base Rise Time t, 300 ns R_=1KS, Vcg=10V

Fall Time te 300 ns
TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25° C Free Air Temperature Unless Otherwise Specified)
Vee
@
Re
Ir e
3 Vee ——
o—-— O
lc
* Vout
] o—
V out
Ry
- OB = csos
Circuit 1 Circuit 2
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MCT2

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (Cont'd)
(25° C Free Air Temperature Unless Otherwise Specified)
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& 130 110% - o
L 120 ’T < °
o | 10+
£ 10 90% [ 10 va ,/
< -
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T g /] « - ///
g %0 Y 70% 3 KA
% 80 A H 310k
z y 1 M =
< 70 A L4 50%\\\H w - ///
T 60 Vi s I '/
z / < 10 7T 2 ayd
g 50 A 1 4 B Vee, 7"."’///
& a0 » |_30% | | Vee = 50v- %
L :
3 1 A A1 _A"120% ° 0 s..___\I’CE - 25vA /
1 20 #% 11 1 L = Vee '» 10|V//
& Z2 H -
S ’ r
> oot L]
01 2 4.6810 10 20 406080 ~20-10 0 10 20 30 40 50 60 70 80 90 100

lr — FORWARD CURRENT - mA can

Fig. 1. Current Transfer Ratio vs.
Forward Current

Ta — TEMPERATURE - "C

c812

Fig. 2. Dark Current vs. Temperature

1mA_.2mA 1 0mA

3 25 A 1o mm LR
HI{ . — PULSE WIDTH TIME o e 11mA
A & a""' [ e l\ \
Q t, - STORAGE TIME I
3:)‘0 : ==z + g ) 2 Vee Nioma
w 6 i, ~ DELAY TIME > I No oma
2 7 T z — i
E 4 Tt S - = ‘
o 3 t~<—t - FALL TIME s . N oma
z a I g \\ \v-"‘
I
] xK T TTHIT = LR YR VR
S0 1, - RISE TIME __| | < N N TM6.0ma
5.0mA
w 8 =R | -
° AN NI R et
o 2 \\l ::_ SmA. \__1__1__ 2.0mA
>
S CTR 5 AFMCT2: Ve sam vs. le s I
2 11T cTR=20% | | | []I|IIl
10K o 100K 2 4 6 M 1 2 5 10 20 5 100
Rg - BASE RESISTANCE - C816 lg - FORWARD CURRENT - mA c818
Fig. 3. Switching Time vs. Base Fig. 4. Saturation Voltage vs.
Resistance Forward Current

INPUT PULSE
PW - 2us
DUTY CYCLE 1%
t, - 10ns

t=10ns

c819

Fig. 5. Circuit for Figure 3

820

Fig. 6. Waveforms for Figure 3
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MCT2

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (Cont'd)

(25° C Free Air Temperature Unless Otherwise Specified)
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NOTES

-
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The current transfer ratio (I /I F) is the ratio of the detector collector current to the LED input current with Vog at 10 volts.

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

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




GENERAL

INSTRUMENT

PHOTOTRANSISTOR OPTOGOUPLER

MCT2E

PACKAGE DIMENSIONS

' h
/
1 15° MAX
6.86 (.270)
6.35 (.250) D 36 (. 014)
0 7 ﬁ] 020(03‘2
G \
LMJ 162 178 (OO REF T
8.38 (.330) (-ggg)

254 100)TYP-| l——1 .78 (.070) TYP

39 (155) " g5 | 4q5

mil ANODE[T 6|BASE
368 (145), . MAX 0 6]
356(180) o5y 020)  cATH[Z 5)coL

‘ { 305 (120) e E ) D

l—1.27 (050) 3 aJemi.
056 (022) 2080 2079
041(016)  DIMENSIONS IN mm (INCHES) Equivalent Circuit

DESCRIPTION

The MCT2E is a NPN silicon planar phototransistor
optically coupled to a gallium arsenide infrared
emitting diode.

FEATURES & APPLICATIONS

# Utility/economy isolator

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

High frequency power supply feedback control
Relay contact monitor

Power supply monitor

UL recognized — File E50151
High isolation voltage

Viso = 2500 V RMS, 1 minute

ABSOLUTE MAXIMUM RATINGS

Storage temperature ................... -55°C to 150°C
Operating temperature ... -55°Cto 100°C
Lead soldering temperature (10sec) ............. 260°C
Input Diode

Forward current
Reverse voltage
Peak forward current

(1 us pulse, 300 PPS) . vvviiiiiiiiieeeaean., 30A

Power dissipation at 25°C ambient ........... 200 mW
Derate linearly from25°C ................
Output Transistor
Power dissipation at 25° C ambient
Derate linearly from 25°C ............
Input to output voltage isolation ..............
Total package power dissipation at 25°C ambient
(LED plusdetector) ................c.c.ounn..
Derate linearly from25°C ...............
Collector-Emitter Current (Ice)

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

CHARACTERISTIC SYMBOL
input Diode
Forward Voltage Ve
Reverse Voltage Ve
Junction Capacitance C,
Reverse Leakage Current [
Output Transistor
DC Forward Current Gain hege
Collector To Emitter Break-
down Volt. BVceo
Collector To Base Break-
down Voltage BVcgo
Emitter to Collector Break-
down Voltage BVeco
Collector To Emitter, Leak-
age Current Iceo
Collector To Base Leak-
age Current Icso

MIN.

3.0

100

30

70

TYP.

1.25

25
50

.01

250

85

165

14

5

0.1

MAX. UNITS TEST CONDITIONS
1.50 \ le =20 mA
v 1R =10 uA
pF Ve=0V
10 HA Vp=3.0V
Vee=5V, 1c=100 pA
v Ic=1.0 MA, =0
v 1c=10 uA
\ lg =100 MA, I =0
50 nA Veg=10V, 1g=0
200 nA Veg=10 V, 1¢=0

[d
o
2
o
3
o
o
o
2
o
(o]




MCT2E

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

130

CHARACTERISTIC

Capacitance Collector To
Emitter

Capacitance Collector To
Base

Capacitance Emitter To Base

Coupled

DC Collector Current Transfer
Ratio

DC Base Current Transfer Ratio

Surge isolation voltage

Steady state isolation voitage

Isolation Resistance

Isolation Capacitance

Collector-Emitter, Saturation
Voltage

Bandwidth (see note 2)

SWITCHING TIMES

Non-Saturated

Collector Delay Time
Rise Time
Storage Time
Fall Time
Non-Saturated
Collector Delay Time
Rise Time
Storage Time
Fall Time
Saturated

ton (from 5V to 0.8 V)

t off (from SAT to 2.0 V)
Saturated

ton (from 5V to 0.8 V)

t off (from SAT to 2.0 V)
Non-Saturated

Base Rise Time
Fall Time
e
V,
> cc
O——
o—

Circuit 1

SYMBOL

Cceo
CCBO

Ceso

CTRce

CTRcs

Viso

Viso
By (1-0)

Ve (sat)

Bw

. e .
o B A gy

e
Wt

f

ton (SAT)
tog (SAT)

ton (SAT)
tors (SAT)

t

T

t

GUAR.
MIN.

20

4000

3000
3500

| 2500

3500
1031

V out

€808

TYP.

20
10
60

.35

1012

0.24

150

TYP.
0.5
2.5
2.6
2.0

0.1
15

175
175

GUAR.
MAX.

UNITS

pF
pF
pF

%

%
vDC

VAC-rms
vDC

VAC-rms

vDC
2
pF

KHz

UNITS

s

us
s

ns
ns

o
\ 4
o.__—.

Circuit 2

TEST CONDITIONS

Vee=0

Veg=10V
Vge=0

Vee=10V, Iz=10mA, Note 1

Veg=10 V, Ig-10 mA

Relative humidity < 50%

Ta=+25°C, 1.0 < 10 A
1 second

Relative humidity < 50%,
Ta=+25°C, 1.0 < 10 A
1 minute

Vi.0=500 V
f=1MHgz
Ic=2.0mA, Ig =16 mA

Ic=2mA, V=10 V, R =100 Q
(Circuit No. 1)

TEST CONDITIONS

R_ =100 §2, Ic=2 mA, Vcc=10V
(Circuit No. 1)

R =1 KQ, Ic=2mA, V=10V
(Circuit No. 1)

RL=2 KSL, 1g=15 mA, V=5V
Rg=open (Circuit No. 2)

R =2 K, 1g=20 mA, Ve =5V
Rg=100 K2 (Circuit No. 2)

R =1 K, Vcg=10V

=

Vee
@
R
O
V out
e c809




MCT2E

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

T 30 140
£ [ o !
z 0OC ® 130 110%
5] o | o
O 25}—\¢ & 120 ] I
§ E 110 T 90%
& & 100—Vcc =5.0V =
a2 ~ a0 vhs « Ta = 25°C /1
E \f/ & — 10%
o LT 2 8 H
& 15 2 0 50%
3 = Vi
4
21 A g s ) }
15 1 =20 m = | _30%
4 I 5 Al
9 1 = 10mA . r, 1 -
2
< S 1 as
10 15 20 25 0 01 2 4.6810 810 20 406080
Vce COLLECTOR VOLTAGE DETECTOR (VOLTS) Is — FORWARD CURRENT —mA  C811
i c810 5 .
Fig. 1 Collector Current vs. Fig. 2 Current Transfer Ratio vs.
Collector Voltage Forward Current
(for Typical CTR 30%)
* v r— 20
| "HIGH CURRENT TRANSFER RATIO
o 18 \
£
é 1o N =16
pos H Vce = 10 VOLTS 2
; —— E 1.4 :_.4.-
»
g b E 12 + é—\%l.
C3
E ~_}’LOW CURRENT TRANSFER RATIO a'e A \
< z
£ o | oos
E Irpm gl s 10mA g
3} — 1 5 wos
a Vee 10V o]
w 30— '~ +—+ e
Sk ” +—ctr = 0 \
I 2 ) e 0.2
0 ‘
@«
Q
2 60 40 20 0 20 40 60 80 100 K 10K 00K v
AMBIENT TEMPERATURE ( C)  CB13 FREQUENCY (Hz) ca14
Fig. 4 Current Transfer Ratio vs. Fig. 5 C:”““” Current vs,
Temperature requency
4 T T 18( T LRARELL
3 TR - Puis H TIME > | TYeicaL
‘ A o 160 6 o
80 | \, STORAGE TIME 8
'I" 8 = 5 —
w 6 T DELAY TIME] H g N Ree
e —F=FTHH z § 4
o 3 H | - FALL TIME H
P T AL x
I 100
o <
2o LN 1, - AISE Tim g | werl [TIITN N
2 8 ) S A S
6 P \ N
4 i e N
I CTR  50% o Pl
2 111 H 40 Ul 98% OF ALL UNITS
10K 100K 2 4 100K 200K 500K 1M 2M 5N 10M

M
Rg BASE RESISTANCE 4

Fig. 7 Switching Time vs. Base
Resistance

CB16 Rye - BASE EMITTER RESISTANCE ~ &t C817

Fig. 8 Collector — Emitter Breakdown
Voltage vs. Base Resistance

INPUT PULSE
PW- 2us
DUTY CYCLE 1%
1 - 10ns
1 10ns

cs19

Fig. 10 Circuit for Figure 7 Fig. 11

1074
r

<ol ¢
s F /,'/4
N 2%
310 Y4
8 494
L P72 bt
w = p'
-|’ B % /
£ //

109

~26710 0 10 20 30 40 50 60 70 80 90100

Ta - TEMPERATURE - *C c812
Fig. 3 Dark Current vs. Temperature

Ve =10 VOLTS

~

S

R = 100082
"
N —

n

N R = avoq

I
ey Ry_= 100f,

L]

0.1 020304 060810 2 3 4 5678 10
COLLECTOR CURRENT Ic (mA) €815
Fig. 6 Switching Time vs. Collector
Current

SWITCHING TIME (us)
o

~

J1mA 2mA 1.0mA

L ——t
©
o
3
>

1
[=1
3

N

W YA

V ce sani SATURATION VOLTAGE

\

NS

N B

Vg san V8. le V8. I
0%

LU
T 2 65 10 20 60 100

le -~ FORWARD CURRENT - mA

Fig. 9 Saturation Voltage vs.
Forward Current

e s o

cs20

Waveforms for Figure 7
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MCT2E

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

50
l | 2 ! T ' 5["WCT2 FORWARD VOLTAGE vs
> S T FORWARD CURRENT (V¢ vs I¢ ) U
| Iy 10mA e [ 2 14p—vs TEMPERATURE H
& a0t —4 M a
2 Ic 2mA > 1 7 2 _A
5o 5 \ / 8! T TH P
< TA -55C |4
: g o / 2 g
o 12
Q o o 1t 1
PG 55 > AT - +2s
LT — 28 CTR. 20% E 1 I = %
¢ —— 8= \I_/ I
3 "] ;§ ) H | Liffra | w100
| B CTR - 40% 2
ARt 1<) g 10x), ! U le \ {
' >> Ta 25¢C S rl L ( Rl
: l 1 A "
|| 1 8 [ 11
70 20 30 40 50 60 70 80 90 100 T2 H 5 1 T2 5 1 2 1020 50 100
Ta - AMBIENT TEMPERATURE - C  C821 lc COLLECTOR CURRENT (mA)} (822 I — FORWARD CURRENT - mA (823
Fig. 12. Saturation Voltage vs. Fig. 13. Saturation Voltage vs. Fig. 14. Forward Voltage vs.
Temperature Collector Current Forward Current
= ol - A.
T . - 100 e SOmA leom 2
° /'h 1 M
o % U 10ma
: 80 20
. < /
K « [ T—F 30.A
| 80 Iy 16 L
z
5] g 60 [t 25uA
g g / : '
< i < R 20uA
g SEEChi = f E — !
S w0 60 T, S 40 . = 15uA
8 S N ) e o |
- LAY =1 Vee = 10V , T
5 An = 3] TA=25C 100A_| |
2 - @
5 =H I > 20 4 |
| o4 Ig “5uA
© T < 5
T. ¢ I / Jis-0
) 2Ll I 0 o
100 1000 10 000 100 000 10K 00K 0 a 8 12 16 20 24
TIME  HOURS 824 Rge BASE RESISTANCE - 12 C825 Ve, volts €826
Fig. 15. Lifetime vs. Forward Current Fig. 16. Sensitivity vs. Base Resistance Fig. 17. Detector Typical hfe Curves
(Note 4)
MODULATION CONSTANT | , I« }
oy WE a7 CURRENT c V. = 10VOLTS PULSE a7 o—  VecmrovoLTS
INPUT INPUT
o — —
3
2, | DETECTOR LED I _2) A | DETECTOR
|_ I | N PULSE
- ouTPUT - OUTPUT
| ¢
.
R_ = 1000
R_ =100 L
= c827 - cg28
Modulation Circuit Used to Obtain Output vs Frequency Plot Circuit Used to Obtain Switching Time vs Collector Current Plot

NOTES

1. The current transfer ratio (Ic/I £) is the ratio of the detector collector current to the LED input current with Vg at 10 volts.
2. The frequency at which i is 3 dB down from the 1 kHz value.
3. Rise time (t.) is the time required for the collector current to increase from 10% of its final value, to 90%.

Fall time (tf) is the time required for the collector current to decrease from 90% of its initial value, to 10%.
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0-70°C MCT210

PACKAGE DIMENSIONS DESCRIPTION
The MCT210 incorporates a NPN silicon planar
N 2 phototransistor optically coupled to a galium
(TJ (5] é i 7 arsenide infrared emitting diode. The MCT210 has a
15° MAX specified minimum CTR of 50%, saturated, and
6.86 (.270) 150%, unsaturated.
6.35 (.250) 0.36 (.014)
1 0.20 (.008)
) [2) (3 T~ FEATURES
8:89(350) 7360121 1.78 (.070) REF T ® TTL compatible 1-10 gate loads
8.38 (.330) (.REF) ® High CTR with transistor output
MCT210-150% min.
@ Specified CTR over temperature range
254(100]TYP~| '..1.73 (070) TYP B Good logic load characteristics
= r i VoL =0.4V @ 1.6 mA to 16 mA
[ T V3sauset 40t gq output sinking (lo, )
1] 368 (1as), | MAX ® UL recognized (File #50151)
st iihhed 2 2
IF Y
i ' 356 (140) ¢ &4 20
U (Yl 43051200 " min
- l-—1.27 (.050)
056 (022) 2080 APF?L‘ICAT.IO'NS ‘
041(016)  DIMENSIONS IN mm (INCHES) . Digital logic isolation
Line receivers
B Feedback control circuits
®m Monitoring circuits
ANODE[1} 6]BASE
CATH[2) 5]coL.
2.
3 AEA
C2079

Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE INPUT DIODE
Storage temperature . . ..o L. -55°C to 150°C Forwardcurrent . ... ............... 60 mA
Operating temperature . .. ... ... -55°C to 100°C Reversevoltage . . ... ................ 3.0V
l.ead temperature Peak forward current
(Soldering, 10sec) . .. ................ 260°C (1 s pulse, 300 PPS) .« v v v e e 3.0A
Total package power dissipation @ 25°C Power dissipation 25°C to 70°C ambient ... 90 mW
(LED plus detector) . ............... 260 mW Derate linearly from +70°C .. ... ..... 2.0 mw/°C
Derate linearly from 25°C .. ........ 3.4 mw/°C
Surge isolation . .. ... ... ... ... 4000 vDC OouTPUT TRANS|STOB
3000 VRMS Power dissipation @25°C . ........... 200 mW
Steady state isolation ... ... .. ... .. 3500 vDC Derate linearly from 25°C ... ... 2.67 mW/°C
2500 VRMS
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ELECTRO-OPTICAL CHARACTERISTICS (0°C to +70° C Temperature Unless Otherwise Specified)

INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
g Forward voltage Ve 1.25 1.50 Vc lg =40 mA
o Forward voltage temp. -1.8 mV/ C
] coefficient
5 | Reverse breakdown voltage BV 6.0 15 v Igr = 10 uA
% | Junction capacitance C 50 pF Ve =0V, f=1MHz
= 65 pF Ve=1V,f=1MHz
Reverse leakage current Ir .01 10 MA Vg =6.0V
DC forward current gain hee 400 Vece =5V, lc =10 mA
Breakdown voltage
© Collector to emitter BVceo 30 45 A lc=10mA, Ig=0
e Collector to base BVcero 30 \ lc =10 A
14 Emitter to collector BVeco 6 8 \ lg =100 A, I =0
2 Leakage current
2 Collector to emitter lceo 5 50 nA Vee =5V, lg =0,
= Ta =+25C
5 ) 30 HA Vee =5V, Ig =0,
o | Capacitance
5 Collector to emitter 8 pF Vee =0,f=1MHz
° Collector to base 20 pF Veg=5,f=1MHz
Emitter to base 10 pF Veg =0,f=1MHz
TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current transfer ratio, lce/le
collector to emitter
MCT210 (a) 50 70 % Vee =04V, Ig =3.2mA
to 32 mA
8 150 225 %  Veg=5.0V,lg=10mA
Current transfer ratio, leg/lE 0.6 % Veg =5.0V, Ig =10mA
collector to base
Saturation voltage Vee(saT)
collector to emitter
MCT210 0.2 0.4 \% lc =16 mA, Ig =32 mA
Surge isolation Viso 4000 vbc Relative humidity < 50%,
TA =+25C, ||.0 S lo/.lA
3000 VAC-rms 1 second
5 Steady state isolation Viso 3500 vDC Relative r;umidity < 50%,
: Ta=+25C, 1o <10puA
2 2500 VAC-rms 1 minute
@ | Isolation resistance Riso 1011 5x1012 ohms  V,g =500 VDC,
Ta=+25C
Isolation capacitance Ciso 1.0 pF f=1MHz
Non-saturated
@ Rise time t, 4 us R =100, Ic = 2mA,
H Ve =5V
1S Fall time 1 5 us See Figures 17 and 18
g Saturated
£ Rise time t, 2.5 us R =560, Ig = 16 mA
e Fall time ¢ 25 Ms See Figures 17 and 18
g Propagation delay
High to low Teo(HL) 2 Ms Ry = 2.7K, lg = 16 mA
Low to high PD(LH) 10 us See Figures 17 and 18




MCT210

TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)
100 z 100 % T 0
ﬁg 7// 60 95 < 18 2
4 \ z
20 /4 0 \¢ a
o /A 2 // 1] = 16 g
111 Ig = 10m,
g < 10 1/ L 1 - I 8
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Fig. 4. Collector Current vs. Fig. 5. Collector to Emitter Breakdown Fig. 6. Saturated CTR vs.
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MCT210

TYPICAL SWITCHING CHARACTERISTICS

16
1k
RL=2.7KQ
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Fig. 13. Switch-on Time vs.
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Fig. 16. Fall Time vs. Base to Emitter
Resistance (non-saturated)
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Operating Temperatures of 0° to 70°C
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MCT2200/0Z

N MCT2201/1Z

—— MCT2202/2Z

PACKAGE DIMENSIONS DESCRIPTION

N
— The MCT2200, MCT2201 and MCT2202 are
1 15 MA){ opto-isolators with phototransistor output. A
6.86 (.270) gallium arsenide infrared emitting diode is
6.35 (250) 0.36 (014) selectively poupled with an NPN silicon
020 (008) phototransistor.
) 2 3] T =

L 8.89 (.350) 762 178 (OT0)REF T FEATU.RES

8.38 (.330) (.300) = High isolation voltage:

REF 5300 VAC RMS—S5 seconds
7500 VAC PEAK—S5 seconds

2,54(,1un)wp’1 r—1.7s (070) TYP u Minimum current transfer ratio of 100%
— T 7 = Maximum turn-on, turn-off time:
[ T 0 3980155 40105 MCT2200—20 s

il 368 (145), , MAX MCT2201—10 us

: I ‘ 356 (140) MCT2201—10 us

| — 0.51 (.020) . & Underwriters Laboratory (UL) recognized
! ) v] | _§305(120) MIN File #350151
L—1.27 (.050)

05 (922) €2080 APPLICATIONS

0.41 (.016) DIMENSIONS IN mm (INCHES) » Power supply regulators

Digital logic inputs

ANUDEE EBASE Appliance sensor systems
Industrial controls
CATH.2] I5]coL.
2.
3] aJemiT.

C2079

Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE INPUT DIODE
Storage temperature .. ............ -55°C to 150°C Forwardcurrent.................couiin... 60 mA
Operating temperature............ -55°C to 100°C Reversevoltage ...........ccovviiiiiniin. 3.0V
l_ead soldering temperature (10sec.)........ 260°C Peak forward current (1 us pulse, 300 pps)....3.0 A
Total package power dissipation at 25°C ambient Power disipation at 25°C ambient......... 135 mW
(LED) plus detector) ................... 260 mW Derate linearly from25°C ............. 1.8 mW/°C
Derate linearly from25°............... 3.5 mW/°C OUTPUT TRANSISTOR
Power dissipation at 25°C ambient........ 200 mW
Derate linearly from25°C ............ 2.67 mW/°C
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MCT2200/0Z MCT2201/1Z MCT2202/2Z

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

TRANSFER CHARACTERISTICS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio, CTR ’ :
collector to emitter
Q MCT2200 20 60 %
MCT2201 100 200 % IF=10 mA;Vce =5V
MCT2202 63 95 125 %
Saturation voltage VCE(SAT) .21 40 v IF=10mA;Ic =25 mA
9 Non-saturated . N :
§ g Turn-on time ton 6.0 10 - us céc_:?g 3 lc=2mA;
PE Turn-off time toft 55 10 us See Figure 10.
=
7]
Isolation voltage Viso 5300 Vac RMS Relative humidity < 50%,
g -0 < 10 wA, 5 seconds
E Viso 7500 Vac PEAK Relative humidity < 50%,
g 10 < 10 uA, 5 seconds
3 Isolation resistance Riso 10 ohms Vi-o = 500 VDC
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL  MIN. TYP. ~ MAX. UNITS TEST conomog_g-
w Forward voltage VF 13 1.50 v IF =20 mA
8 Forward voltage temperature :
2 coefficient -1.8 mv/°C
- Reverse voltage Vr 30 25 \ Ir=10 A
2 Junction capacitance Cy 50 pF VF=0V, f=1MHz
2 65 pF VE=0V,f=1MHz
Reverse leakage current IR .35 10 uA VR=30V
« Breakdown voltage
(<] Collector to emitter BVceo 30 45 v Ilc=10mA,IF=0
'é Collector to base BVecso 70 130 \'Z Ic=10 uA
2 Emitter to base BVeso 5 7 v le=100 uA, IF=0
§ Leakage current
= Collector to emitter Iceo 5 50 nA Vce=10V,IF=0
'5 Collector to base IcBo . 20 nA V=10V, lg=0
& Capacitance
b= Collector to emitter 8 pF Vce=0,f=1MHz
o Collector to base 20 pF Ve =5, f=1MHz
Emitter to base 10 pF Ves=0,f=1MHz
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MCT2200/0Z MCT2201/1Z MCT2202/22

ELECTRICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)

IF—(mA)

)

CTR,;,
TR 10ma

NORMALIZED CTR—(C

)

CTRRge
TRRBE(OPEN?

NORMALIZED CTR (C

100 LI Z
® Ay

75°C / 25°C >/[-25°C

20
S 97/
& 7

! /]
20
o AL,

N

AT
RVaVAar

"8 9 10 11 12 13 14 15
VF—Volts) C1285
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MCT2200/0Z MCT2201/1Z MCT2202/22

ELECTRICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified)
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GENERAL

PHOTOTRANSISTOR OPTOGOUPLER

INSTRUMENT

[
1 s
2
o
3
-]
o
o
2
o
o

MCT26

PACKAGE DIMENSIONS FEATURES AND APPLICATIONS
By
4 =
f 15 MAXj ®m  AC line/digital logic isolator
6.86 (270) m Digital logic/digital logic isolator
o 6.35 (250) 0.36 (014) B Telephone/telegraph line receiver
— 020 (008) ® Twisted pair line receiver
L“g (350 ‘J Wﬁ% 8 High frequency power supply feedback control
938 (330) &gﬁ) 78 (070) Re ® Relay contact mon_itor
REF 8 Power supply monitor
8 UL recognized — File E50151
254100T¥P~ (176 (070) TYP B High isolation voltage
[T 7 Vasausyt o7 Viso = 2500 V RMS, 1 minute
155)" 495 (195) 10
i i | [] 388 (128) MAX ANODE[Y elaase
10| T35E080 ok ooy caT 2] i6lcoL.
) U UL 43051200 min 2.t
o 12780 E ;]EMH-
056 (022) 2090 2079

041(016)  DIMENSIONS IN mm (INCHES) Equivalent Circuit

ABSOLUTE MAXIMUM RATINGS

Storage temperature ................... -55°C to 150°C Output Transistor .
Operating temperature ................. -55°C to 100°C Power dissipation at 25°C ambient ........... 200 mW
o
Lead soldering temperature (10S€C) ............. 260°C Derate linearly from 25°CA .......... .. 26mwWeC
Input Diode Input to output voitage isolation .............. 2500 VDC
pForward current 60 mA Total package power dissipation at 25°C ambient
Reverse voltage ... 30V (LED plus detector) ...............oiiiinn 250 mW
.............................. . ’ . .
Peak forward current (1 us pulse, 300 pps) ... ... 30A Derate linearly from25°C ................... 33 mw/°C

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

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Emitter
Forward voltage Vo — 1.25 1.5 \ le =20 mA
Reverse current I 5 — .15 10 LA V, =30V
Capacitance C — 50 — pF V=0
Detector
hee — 150 — Veg =5V, I = 100 uA
BV eo 30 85 - \ lc = LOmMA, I =
BVeco 7 12 — \ lg = 100 WA, Ig =
lceo - 5 100 nA Veg =5V, 1=0
Capacitance Collector-emitter CCE — 8 - pF Vee = 0
BVgo 30 165 - \ Ic = 10 uA
lego (dark) - 1 100 nA Veg =8 V. I1g=0
Coupled
DC current transfer ratio CTR 6 14 - % le =10 mA, Vg =10 V, note 1
Breakdown voltage 4000 - — vDC t =1 second
2500 - - VAC, RMS @ f = 60 Hz, t = 1 minute
Resistance emitter-detector R, ;10! 1012 Q Vep =500VDC
Vce (SAT) — 0.2 0.3 \ e =250 UA, I =20 mA
- 0.2 0.5 \Y% e = 1.6 MA, I = 60 mA
Capacitance LED to detector C,,O — 0.5 — pF f=1MHz
Bandwidth (see figure 5) B, — 300 — kHz Ic =2mA, note 2
Rise time + fall time (see oper. schematics) the 2 - Ms lc =2mA, Ve =10V, note 3
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MCT26

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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Fig. 1 Detector Qutput Characteristics
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Fig. 6 Switching Time vs.
Collector Current

For additional characteristic curves, see figures 2, 3,5, 6, 8, 11,12, & 13 on MCT2.

OPERATING SCHEMATICS

CONSTANT [
CURRENT -
INPUT

MODULATION
INPUT WF

Modulation Circuit Used to Obtain Output vs. Frequency Plot

Ve = 10VOLTS

PULSE 470
INPUT
—
Leo |
ouTRuT -—

c837

-—C Ve -t0voLTs

Circuit Used to Obtain Switching Time vs. Collector Current Plot

NOTES

1. The current transfer ratio (IC/IF) is the ratio of the detector collector current to the LED input current with

VCE at 10 volts.

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

3. Rise time (tr) is the time required for the collector current to increase from 10% of its final value to 90%.
Fall time (tf) is the time required for the collector current to decrease from 90% of its initial value to 10%.
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PHOTOTRANSISTOR OPTOGOUPLER
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MCT270

PACKAGE DIMENSIONS DESCRIPTION
\ The MCT270 is a phototransistor-type optically
i " coupled isolator. A gallium arsenide infrared
emitting diode is selectively coupled with an NPN
6 361( m) 15° MAX silicon phototransistor.
6.35 (.250) 0.36 (014)
0.20 (.008)
FEATURES
QEAe S .
8.89 (.350) 762 178 (070) REF T m |solation voltage
8.38 (.330) (.300) 2500VAC RMS — Steady State Rating
REF 3000VAC RMS — Surge Rating
® Minimum current transfer ratio of 50%
® Maximum turn-on, turn-off time 10u seconds
254100TYP~ =178 (070) TYP specified
/ ! ; 394 (_155)f 4952195) ®  Underwriters Laboratory (UL) recognized
] 368 (145, , MAX File E50151
' 356 (140) ¢ gy (.020)
| 1305(120) MIN
- 1z (.050) APPLICATIONS
E-iﬂ@ C2090 = Power supply regulators
0.41 (.016) DIMENSIONS IN mm (INCHES) ®» Digital logic inputs
®  Microprocessor inputs
®  Appliance sensor systems
B Power supply regulators
8 |ndustrial controls
ANODE[1} 6]BASE
CATH2] 5]coL.
2!
£ [JemiT.
C2079
Equivalent Circuit
ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE INPUT DIODE
Storage temperature . . . .. .. ... _E5°C to 150°C ;orward DIC current ... ..o 90 g\C
Operating temperature . . . . . . . . . _55°C t0 100°C everse voltage . .. ...........couiion.n
Lead temperature Peak forward current
(Soldering, 10 SeC) . . ..o .ourerat .. 260°C L us puise, 300 Ppel, . a0
Total package power dissipation @ 25°C Dc;?t; lilvisel:ﬁ;l??om 25?&“ lent . ... 18 mWr/n°C
(LED plus detector) . ............... 260mw TSR TSI I AT e .
Derate linearly from 26°C ... .. ..... 3.5 mw/°C OUTPUT TRANSISTOR
Power dissipation @ 25°°C ............. 200 nlw
Derate linearly from25C ......... 2.67 mW/ C
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MCT270

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

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
o collector to emitter CTRce 50 115 % lg=10mA; Vge=10V
o Current Transfer Ratio,
collector to base CTRcs 0.045 0.15 % IF=16 mA;Vcg =10V
Saturation voltage VCE(SAT) 21 .40 \ le =10mA;lc =2mA
Non-saturated
“ Turn-on time ton 6.0 10 L Hs 3'— - _120\/9' lc=2mA;
Turn-off ti t . s cc ™
s urn-ott time off 58 10 K See figures 11, 13
- Saturated
g Turn-on time ton 3.9 us { Ig=16mA; R_=1.9KQ
I Turn-off time toff 48 MS See figures 12, 14
’t;) (Approximates a typical TTL interface)
2 | Turnon time ton 3.9 us { le= 16 mA; R = 4.7 KQ
Turn-off time toff 110 us See figures 12, 14
(Approximates a typical low power TTL interface)
Surge isolation Viso 4000 vDC Relative humidity < 50%,
l_o < 10 kA
2 3000 VAC-rms 1 second
© | steady state isolation Viso 3500 vDC Relative humidity < 50%,
-
< l—o < 10 uA
5‘ 2500 VAC-rms 1 minute
2 | Isolation resistance Riso 10™ ohms V|.0 =500 VDC
Isolation capacitance Ciso 05 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
g Forward voltage VE 1.3 1.50 Vv Ig = 20 mA
o Forward voltage temp.
o coefficient -1.8 mv/°C
'5 Reverse voltage VR 3.0 25 v Ig = 10 uA
% Junction capacitance Cy 50 pF Vg=0V,f=1MHz