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About General Instrument
Optoelectronics

Experience

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

Quality Control

Because we are one of the few vertically integrated optoelectronic manufacturers,
we exercise total control over each stage of production—through growing our own
crystals to epitaxial deposition and wafer 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. xii) 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 over 320 high performance optoelectronic devices in five major
categories; optoisolators, emitters/detectors, displays, lamps and chips.
This catalog contains detailed specifications on our complete line of
optoelectronic products.

Product Availability

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

Efficient Service

If you have a question or a problem just pick up the phone and call the nearest
General Instrument Technical Representative. These highly qualified sales
engineers can offer assistance in design and product selection. The list on pages
547 and 550 will enable you to locate one in your area.

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

You can depend on General Instrument.



About this Catalog

This catalog describes in detail our complete line of optoelectronic products.
For your convenience, the catalog is divided into six major product groups—
optoisolators, IR emitters and detectors, optoswitches, displays, lamps and chips.
A selection guide will be found at the beginning of each product section. This
provides brief basic information on the product line to assist you in selecting the
device best suited to your requirements.

Full specification sheets are located within each section.

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

A cross-index at the end of the product section lists competitive products by part
number, the manufacturer, and the equivalent General Instrument optoelectronic
product. This compatibility guide is invaluable for design engineers.

Application notes starting on page 503, provide useful technicai information to
assist you in selecting and testing optoelectronic devices.

How To Order

All General Instrument Optoelectronic products may be ordered through any of the
International Sales Offices-and Direct Sales Offices listed on the back cover. For
immediate delivery of General Instrument optoelectronic products, contact any of
the stocking distributors located in your area. See pages 548 and 550.
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FLV112 425 HLMP1320 451 MAN3480A 295 MAN6450 323
FLV117 425 HLMP1321 451 MANS3610A 289 MANG460 323
FLV310 425 HLMP1340 399 MAN3620A 289 MANG475 323
FLV410 425 HLMP1400 451 MANS3630A 289 MAN6480 323
FLV510 425 HLMP1401 451 MAN3640A 289 MANG6495 323
FLS010 492 HLMP1402 451 MAN3680A 295 MANG6610 327
FND310 263 HLMP1420 451 MANS3810A 289 MAN6630 327
FND317 263 HLMP1421 451 MANS3820A 289 MANG6640 327
FND318 263 HLMP1440 399 MANS3830A 289 MANG650 327
FND350 267 HLMP1503 451 MANG3840A 289 MAN6660 327
FND357 267 HLMP1520 451 MANG3880A 295 MANG675 327
FND358 267 HLMP1521 451 MAN3910A 301 MANB680 327
FND360 267 HLMP1523 451 MAN3920A 301 MANB695 327
FND367 267 HLMP1540 399 MANS3930A 301 MANG6710 331
FND368 267 HLMP1700 397 MAN3940A 301 MAN6730 331
GMA2175 271 HLMP1719 397 MAN3980A 301 MANB6740 331
GMA2185 273 HLMP3300 415 MAN4405A 305 MANG6750 331
GMA2475 271 HLMP3301 415 MAN4410A 305 MANG760 331
GMA2485 273 HLMP3315 415 MAN4440A 305 MANG780 331
GMA2975 271 HLMP3316 415 MAN4480A 311 MANB6810 335

GMA2985 273 HLMP3400 415 MAN4605A 305 MANB830 335
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MANG6840 335
MANG850 335
MANG860 335
MANB6875 335
MANG880 335
MANG895 335
MANG910 339
MAN6930 339
MANG940 339
MANG6950 339
MAN6960 339
MAN6975 339
MAN6980 339
MAN6995 339
MAN71A 289
MAN72A 289
MAN73A 289
MAN74A 289
MAN78A 295
MAN8410 343
MAN8430 343
MAN8440 343
MAN8450 343
MAN8610 347
MAN8630 347
MAN8640 347
MANB8650 347
MAN8810 351
MANB8830 351
MAN8840 351
MANB8850 351
MAN8910 355
MAN8930 355
MANB8940 355
MAN8950 355
MCA11G1 123
MCA11G2 123
MCA230 111
MCA231 111
MCA255 111
MCA2230 107
MCA2231 107
MCA2255 107
MCC670 127
MCC671 127
MCL2601 135
MCL2630 137
MCP3009 155
MCP3010 1565
MCP3011 155
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MCP3011A 159
MCP3012 159
MCP3020 163
MCP3021 163
MCP3022 163
MCP3022A 159
MCP3023 159
MCP3030 167
MCP3031 167
MCP3032 171
MCP3033 171
MCP3040 167
MCP3041 167
MCP3042 171
MCP3043 171
MCSs2 131
MCs21 131
MCS2400 131
MCS2401 131
MCT2 33
MCT2E 37
MCT210 43
MCT2200 29
MCT2201 29
MCT2202 29
MCT26 ’ 41
MCT270 47
MCT271 51
MCT272 55
MCT273 59
MCT274 63
MCT275 67
MCT276 71
MCT277 75
MCT4 103
MCT4R 105
MCT5200 79
MCT5201 79
MCT5210 85
MCT5211 85
MCT6 99
MCT66 99
ME7121 211
ME7124 211
MEH520 189
MEH560 191
MEH580 193
MEK530 195
MEK560 195

MEK730 197
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MEK760 197
MEL560 199
MEL760 201
MEMS540 203
MEM740 205
MES560 207
MES760 209
MID400 149
MK9150-1 405
MK9150-2 405
MK9160 401
MK9350-1 405
MK9350-2 405
MK9360 401
MK9450 413
MK9460 4083
MMAS54420 359
MMA56420 359
MMA58420 359
MMA59420 359
MMN36220 363
MMN36240 363
MMN36420 363
MMN36440 363
MMN38220 363
MMN38240 363
MMN38420 363
MMN38440 363
MMN39220 363
MMN39240 363
MMN39420 363
MMN39440 363
MMN56120 367
MMN56240 367
MMN56320 367
MMN56440 367
MMN58120 367
MMN58240 367
MMN58320 367
MMN58440 367
MMN59120 367
MMN59240 367
MMN59320 367
MMN59440 367
MP22 489
MP52 489
MP65 490
MP73 491
MSA7 243
MSA8 247
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MT8020
MTH320

MTH321
MTH360
MTH361
MTH420
MTH421

MTH460
MTH461
MTK380
MTK381
MTK480

MTK481
MTM340
MTS360
MTS361
MTS460

MTS461
MV10B
MV50
MV50152
MV50154

MV5020
MV5021
MV5022
MV5023
MV5024

MV5025
MV5026
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MV5051
MV5052

MV5053
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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 controls 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.
e Wire-bond control gate.
¢ Encapsulation control gate.
¢ Equipment monitors.
¢ Final Q.A. gate of all lots.
e 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.

xii

Reliability monitoring consists
of the following tests:

D.C. Operating Life

Ta = 25° C or High Temperature
time = 1000 hours

IF= 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

Ta=85°C

RH = 85%

time = 1000 hours

HTRB

Ta = 100° C or specified
voltage = 80% max. rated
time = 1000 hours

Thermal Shock per
MIL-STD-883, Method 1011
Ta = 0°C to 100° C (Air to Air)
No. of cycles = 30
Temperature Cycle per
MIL-STD-883, Method 1010
Ta=-55°Cto125°C

No. of cycles = 30
Thermal Intermittent Test
Ta=25°C10100°C

No. of cycles = 10
Pressure Pot

pressure = 15PS|

time = 96 hours
Ta=121°C +1°C

Reliability Test Facilities
Both in Palo Alto and Kuala

Lumpur (Malaysia), test facilities are

equipped with:

e Automated Testing

o Life test equipment—
Hi and Lo Temperature

¢ Temperature/humidity chambers

¢ Hi Temp. ovens

¢ T/S and T/C equipment
In addition, the failure analysis lab

facilities in Palo Alto and Kuala

Lumpur also have the following

capabilities:

e Electrical testing and verification

¢ Pin to pin measurements

¢ Package dissection and cross-
sectioning

* Chemical and plasma etching

¢ Optical photomicroscopy

o Micromanipulators

o Access to scanning electron
microscope with X-ray
spectrometry

o 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.

MANUFACTURING
Reliability Monitors

Quality Control Through
Process/Equipment Audits

FAILURE
ANALYSIS
Physics and
Mechanisms of
Failure
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OPTOISOLATORS

DETECTOR
MIN. MIN.
MAX. OUTPUT CURRENT
DEVICE EMITTER VOLTAGE TYPICAL MAX. TRANSFER
PACKAGE . OUTPUT CONFIGURATION | VOLTAGE (BVceo) hte Vce(SAT) RATIO
TRANSISTORS
@ CNY65 Transistor 1.6V @ 50 mA 2V — 03V@1.0mA | 50-300%
CNX35 . 40-160%
CNX36 Transistor 15V @ 10 mA 30V — 04V@4mA 80%
CNY17-1 40-80%
CNY17-2 63-125%
CNY17-3 Transistor 1.5V @ 60 mA 70V — 03V@25mA | 100-200%
CNY17-4 160-320%
H11A1 50%
H11A2 Transistor 1.5V@ 10 mA 30V — 04V@05mA 20%
H11A3 20%
H11D1 300 V2 20%
H11D2 High-Voltage 15V @10 mA 300 V2 — 04V@05mA 20%
H11D3 Transistor 200 V2 20%
H11D4 200 Vv? 10%
MCT2200 . 20%
MCT2201 Transistor 1.5V @20 mA 30V — 03V@25mA 100%
MCT2202 60-125%
MCT2 250 04V@2mA 20%
MCT2E Transistor 15V @20 mA 30V 250 04V@2mA 20%
MCT26 150 05V@ 1.6 mA 6%
MCT210 Transistor 1.5V @40 mA 30V 400 04V @ 16 mA 150%
MCT270 500 50%
MCT271 420 45-90%
MCT272 Transistor 1.5V @20 mA 30V 500 0.4V @2mA 75-150%
MCT273 280 125-250%
MCT274 360 225-400%
MCT275 Transistor 1.5V @20 mA 8oV 170 04V@2mA 70-120%
MCT276 . 90 15-60%
MCT277 Transistor 1.5V @ 20 mA 30V 420 04V @2mA 100%-up
MCT5200
Transistor 15V@5mA 30V 450 04V @10 mA 100%
MCT5201
MCT5210
T : . .4V 100%
MGT5211 ransistor 1.5V@5mA 30V 550 0 @6 mA o
4N25 20%
4N26 f 20%
4N27 Transistor 1.5V @ 50 mA 30V 250 05V@2mA 10%
4N28 10%
4N35
Zﬁgs Transistor 15V @ 10 mA 30V 100 03V@5mA 100%
MCT 9
% Mnge Transistor Pair 1.5V @20 mA 30V — 04V@2mA 2202
v Transistor 15V@4oma| 30V - 05V@2mA 15%

Note 1. Underwriter's Laboratory recognized product File E50151

Note 2: BVcer @ Ic = 1 mA, Ree = 1 megQ




MIN. TYPICAL
STEADY STATE OPERATING
ISOLATION SPEED OR PAGE
VOLTAGE BANDWIDTH . APPLICATIONS
11600VDC/VDE VDE Approved, high isolation volitage for medical instrumentation, industrial
9& 5 usec 9 controls, solid state relays, power supply monitor, AC line to digital isolation.
4400VD
o c 2 usec 13
7500VAcPEAK 6 usec 17
! M
A\
7500 VAcPEAK 2 21 Power supply regulators, digital logic inputs, microprocessor inputs, appliance
. usec sensor systems, power supply regulators, industrial controls.
7500 VACPEAK
\ 5 usec 25
N
7500 VA'c PEAK 6 usec 29
S\
150 KHz 33
2500 Vi‘\0RMS 150 KHz 37 AC line/digital logic isolator, logic isolator, line receiver, cable ~
N 300 KHz 41 receiver, relay monitor, power supply monitor.
2500 VAcCRMS 150 KHz 43 Digital logic isolation, line receiver feedback control, monitoring
W circuits in high isolation environments.
10 usec 47
7 usec 51 Switching networks, power supply regulators, digital logic inputs,
2500 V‘}CRMS 10 usec 55 microcircuit inputs, appliance sensor systems, appliance controls
P\ 20 usec 59
25 usec 63
2500 VaAcRMS Telecommunications, high voltage industrial control, relay
« 7 psec 67 drive telephone.
2500;/§CRMS \'1355:33;0 ;; Data processing, microprocessor input, high speed digital logic
tPHL = 5 usec
7500 VAcPEAK tpLH = 13 usec LSTTL digital logic isolation, IEEE 488 isolated inputs, switching power supply,
\‘\ tHL = 12 usec 79 high speed industrial interface, isolated microprocessor inputs
tPLH = 8 usec
tPHL = 10 usec
7500 VAcPEAK tpLH = 10 usec CMOS to CMOS/LSTTL logic isolation, LSTTL to CMOS/LSTTL logic isolation,
9& tPHL = 20 psec 85 RS232 line receiver, telephone ring detector, AC line voltage sensing.
tPLH = 20 usec
Low cost products for logic isolator, telecommunications, line/cable receiver,
300 KHz 91 high frequency feedback & control system, monitoring circuits.
2500 VacRMS
n
150 KHz 95 Low current, low power products for industrial control and consumer,
monitoring circuits, line receiver.
2500 Vac RMS 50 KH 69 Data line isolation, telephone signal coupling, line/cable receiver
N 1 z mobile equipment.
1000 VDC 300 KHz 103 Logic isolation, line or cable receiver for high hermeticity MCT4R-
1 105 MIL-STD-883B preconditioning
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OPTOISOLATORS

DETECTOR
MIN. MIN.
MAX. OUTPUT CURRENT
DEVICE EMITTER VOLTAGE TYPICAL MAX. TRANSFER
PACKAGE NO. IOUTPUT CONFIGURATION | VOLTAGE (BVceo) hte hce(SAT) RATIO
DARLINGTONS
MCA2230 30V 1.0V @50 mA 100%
MCA2231 Darlington Transistor 15V @20 mA 30V — 1.2V @50 mA 500%
MCA2255 55V 1.2V @50 mA 500%
MCA230 30V 25,000 1.0V @50 mA 100%
MCA231 Darlington Transistor 1.5V @20 mA 30V 50,000 1.2V @50 mA 200%
MCA255 55V 25,000 1.0 V@ 50 mA 100%
H11B1 500%
H11B2 Darlington Transistor 1.5V @ 10 mA 25V — 1.0V@1mA 200%
H11B3 100%
4N29 1.0V@2mA 100%
4N30 1.0V@2mA 100%
4N31 Darlington Transistor 15V@10 mA 30V 5000 12V@2mA 50%
4N32 1.0V @2 mA 500%
4N33 1.0V @2 mA 500%
MCA11G1
H11G1 High Voltage 100V
MoATiaS | Darlington Transistor | 3V @60mA | Tgqy - 10V@S50mA | 1000%
(H11G2)
04V @
IF=1.6 mA
Gm‘gjcem) loj 48 mA 300%
lit-darlingt 17V@ 1.6 mA 7V — Vcc =45V o
N139 Split-darlington @ m, v 04vc@ 200%
(MCC671), IF=5mA
lo =15 mA
Vcc=45V
DETECTOR
MAX. 'HOLDING
DEVICE EMITTER Var ON-VOLTAGE CURRENT IFT
PACKAGE NO. OUTPUT CONFIGURATION| VOLTAGE | (MAX.) (MAX.) (MAX.) (MAX.)
SCR’s
MCS2
% MCS2400 SCR 1.5V @20 mA 1V 1.3V @ 100 mA 0.5 mA 14 mA
mg’g‘ﬂm SCR 15V@20mA| 1V 1.3V @ 300 mA 0.5 mA 11 mA
MAX. DETECTOR
DEVICE EMITTER IF IoH VoL Icc
PACKAGE NO. OUTPUT CONFIGURATION| VOLTAGE (MIN.) (MAX.) (MAX.) (TYP.)
HIGH SPEED LOGIC GATE
MCL2601 Open-collector
(HCPL2601) Logic gate 1.75V @ 10 mA 5 mA 250 uA 06V@13mA 15 mA
6N137
MCL2630 Dual-channel
(HCPL2630) Open-collector 175V @ 10 mA 5 mA 250 pA 06V @13 mA 26 mA
Logic gate

Note 1: Underwriter’'s Laboratory recognized product File E50151




MIN. TYPICAL
STEADY STATE OPERATING
ISOLATION SPEED OR PAGE
VOLTAGE BANDWIDTH NO. APPLICATIONS
7500 VA‘cPEAK 10 KHz 107
N
High current, low capacitance and fast switching products for read
2500 VAcRMS 10 KHz 111 relay, pulse transformer, multiple contact control applications,
‘k& telecommunications, remote control logic isolation & alarm
monitoring circuits, AC line/logic counting
7500 VA‘CPEAK 10 KHz 115
N
Low capacitance medium speed products for data isolation, logic
2500 VA‘cRMS 30 KHz 119 ;:or:jvbersikon, Iine/lcable receiver, monitoring circuits or mechanical
N\ eedback controls
2500 VaAcRMS 100 usec High breakdown voltage with high current transfer ratio used in
« m 123 telecommunications, pulse transformer and other logic isolation.
tpHL @ 10 usec
3000 VDC tPHL @ 35 usec 127 CMOS logic interface, telephone ring detector, low input TTL
g& :PHL % ; u::g interface, power supply isolation.
PHL @ 7 u
MIN.
STEADY STATE
BLOCKING ISOLATION PAGE
VOLTAGE VOLTAGE NO. APPLICATIONS
200 V 2500 VacRMS 131 Lower power IC'sto AC line isolation, relay functions, latches for DC
400 V 9‘& circuits, home appliances, consumer and industrial control logic.
200 V 2500 VacRMS 131 Complete power isolation for integrated circuits and AC line voltage.
400 V “‘\ High speed switching of relay functions.
MIN. TRANSIENT | STEADY STATE OPERATING
IMMUNITY ISOLATION FREQUENCY PAGE
CM VOLTAGE (TYP.) NO. APPLICATIONS
-1000 V/usec 3000 VDC i 135
-150 V/usec u 10 MBits 139 , , .
IsolatedI Iln?'frecewel". data tr?nsmlssmn' isolation, microprocessor
system interface, pulse transformer replacement
3000 VDC
-1000 V/usec 1 10 MBits 145
N
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OPTOISOLATORS

DETECTOR
MAX. ON-STATE | OFF-STATE
DEVICE EMITTER | RMSINPUT | RMS INPUT VoL IoH
PACKAGE NO. | OUTPUT CONFIGURATION | VOLTAGE | CUR.(MIN.) | CUR.(MAX) | (MAX.) (MAX.)
AC LINE MONITOR
% MID400 O o estor 15V=30mA| 40mA 015mA | 04@16mA | 100 A
MAX. MAX, PEAK HOLDING
DEVICE EMITTER | ON-STATE |BLOCKING| TYPICAL | CURRENT
PACKAGE NO. |OUTPUT CONFIGURATION| VOLTAGE | VOLTAGE | VOLTAGE |STATICdvdt | (TYP.)

TRIAC DRIVERS
MCP3009
MCP3010 TRIAC H5V@30mA |30V@100mA| 250V | 10 V/usec 200 4A
MCP3011
yrerrd B TRIAC 15V@10mA [30V@100mA | 250V | 10V/usec 200 uA
MCP3020
MCP3021 TRIAC 15V@30mA |30V@100mA| 400V | 15 V/usec 200 A
MCP3022

% Mepso2zA TRIAC 15V@10mA |30V@100mA| 400V | 15V/usec | 2004A

Mopsoso TRIAC 15V@30mA [30V@100mA | 250V | 100V/usec | 100 uA
Mops0se TRIAC 15V@10mA [30V@100mA| 250V | 100 V/usec | 100 4A
Mops0ad TRIAC 15V@30mA |30V@100mA | 400V 100 V/usec 100 A
M psoea TRIAC 15V@10mA | 30V@100mA| 400V | 100V/usec | 100 uA

Note 1: Underwriter’s Laboratory recognized product File E50151




MIN. TRANSIENT

STEADY STATE SWITCHING
ISOLATION TIMES PAGE
VOLTAGE Ton, Torr(TYP.) NO. APPLICATIONS
2500 VACRMS Monitors AC “line-down” conditions; “closed loop” interface
1 1.0mS 149 between electromechanical elements and microprocessors.
N Time delay isolation switch.
MIN.
TRIGGER STEADY STATE
CURRENT ISOLATION PAGE
(MAX. IFT) VOLTAGE NO. APPLICATIONS
30 mA
15 mA 7500 V;ﬁcPEAK 155
10 mA N
10 mA 7500 VécPEAK 159
5 mA N
30 mA
15 mA 7500 VA‘\CPEAK 163
10 mA N
10 mA 7500 VﬁCP?AK Interface between electronic controls and power triacs to control
5 mA N 159 resistive and inductive leads for 120 VAC or 240 VAC operations.
Specific applications are used as triac driver, traffic light controls,
30 mA 7500 VA'CPEAK motor controls and solid state relays
15 mA N 167
10 mA 7500 VﬁcPEAK 7
5mA W
7500 VaAcPEAK
30 mA
15 mA N 167
10 mA 7500 V;}cPEAK 171
5 mA N

Optoisolators
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GENERAL

INSTRUMENT

VDE APPROVED,
HIGH-VOLTAGE OPTOISOLATOR

CNY65

PACKAGE DIMENSIONS

0.378+.008
(9.62.2)

.
R
: A
' 0.236+ 008
' (6.0+.2) 0.358+.012
| J!
1 - — ©1:3
‘:[[:70‘016 (0.4) ” ﬂ H 4{
1 0.600 (15 24) { 002000 5J—>H<— i
. ! \
0.300 (7 62)

0.701+.008 (17.8+.2) ———=

DESCRIPTION

The CNYG65 is an optoisolator which combines a
GaAs LED with an NPN phototransistor. This device
has very high isolation voltage of 11.6 kV DC and is
VDE approved for continuous 1000 VAC operation.

FEATURES

® DC Isolation voltage 11.6 kV
m Nominal isolation operating voltage? 1000 VAC

HIE all or 1200 VDC for isolation group B according to
I VDE 0110b/2.79
S e - o , ® Test class 25/100/21 DIN 40 045
. i;fzz:‘::'j‘j_’;f:j“’"’“”‘ m  Low coupling capacity typ. 0.3. pF
2| u)s Weight max. .59 c1624 ®m Current transfer ratio typ. 100%
& Underwriters Laboratory (UL) recognized
File No. E76414
Anode Collector
1 4
o APPLICATIONS
m  Medical Instrumentation
> m |ndustrial Controls
- u Power supply monitor
m Solid state relays
= High frequency power supply feedback control
m AC line to digital logic isolation
2 3
Cathode Emitter
c1623
Fig. 1. Equivalent Circuit
ABSOLUTE MAXIMUM RATINGS
INPUT-LED CIRCUIT
Reverse Voltage . . .. ................... 5V Collectorcurrent .. ... ............... 50mA
Forward Current . .. ................. 75mA Peak collector current (tp/1;= 0.5, tp < 10ms) 100mA
Forward surge current (tp <10us) . ......... 1.5A Power dissipation (T <25°C) .......... 130mw
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 . ................ v Power dissipation (T <25°C) .......... 250mw
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CNY65

ELECTRICAL CHARACTERISTICS (25°C Temperature Unlgss Otherwise Specified)

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS CONDITIONS
INPUT LED ]
Forward Voltage Ve * 1.25 1.6 \ Ir = 50mA
Reverse Breakdown * =

Voltage BVH . 5 \% 'R = 100MA
Junction Capacitance C, ' 50 pF Vg =0, f=1mHz
OUTPUT DETECTOR
Collector-Emitter * _

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

Breakdown Voltage BVECO 7 v le = 100uA
Collector Leakage * _

Current lceo 10 200 nA Vcg =20V
COUPLED CHARACTERISTICS
Current Transfer Ratio CTR* 50 100 300 % Ig = 10mA, Vg =5V
Current Transfer Ratio CTR* 60 % I =20mA, Vg =5V
Collector-Emitter * _ _

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

. Ig = 10mA, Veg =5V,

Bandwidth BW 110 kHz R, = 1000
* AQL = 0.65%
** AQL = 2.5%
1 Related to standard climate 23/50 DIN 50 014
SWITCHING CHARACTERISTICS

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS CONDITIONS
Delay time ty 25 us
Rise time t, 45 us Vee =5V,
Turn-on time ton 7.0 us Ic =6mA,
Storage-time g 0.3 us R, = 100Q2
Fall time ¢ 3.7 us See test circuit.
Turn-off time toff 4.0 us

+5V

le="5mA; -adjusted through
input amplitude

-
|
Rg =509 |
4 |
=
T 0.01 i
tp = 50us L
Oscill
/! scilloscope
Channe o— o AL >1MQ
C, <20pf
Channel 1/
500 100
— — C1625

Fig. 2. Switching Time Test Circuit




CNY65

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

CTR (%)

Vee =5V
1.0
100
> 08
50 > I’ 7
=
M4 | < 06
/’ v Scattering limit =~ Ic
/ S 7-=05
10 B B
0.4 4
545 /
/ 0.2 Ppd
/ — 0.2
7 0.1
1 0 |
0.1 1 10 1 5 10 50
Ir -(mA) C1626 le—(mA) C1627
Fig. 3. Current Transfer Ratio Fig. 4. VCE (SAT) vs.
vs. Forward Current Collector Current
Ig =20mA
I —
1=
e
/, 10mA
10 = 5mA
— y =
< 54+
w4
£ rras
- I// 2mA
1 ../!/
4 1mA
0.5 >
[ L
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 23/560 DIN 50 014.
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PHOTOTRANSISTOR OPTOISOLATOR

NERAL

GE
INSTRUMENT

(3
2
o
2
-
o
2
]
2
Q.
o

CNX 35
CNX 36

DESCRIPTION

The CNX 3X is a phototransistor-type optically
coupled isolator. An infrared emitting diode manu-

PACKAGE DIMENSIONS

A" C"’ factured from specially grown gallium arsenide is
[,6\1 f§‘1 r;l,_l )D- selectively coupled with an NPN silicon phototran-
N T F sistor. The device is supplied in a standard plastic
T six-pin dual-in-line package.
B
I Lo i FEATURES
TT 7 T Sl § = High isolation voltage
o3 T im0 4400V DC 1 min .
c1240 = Minimum saturation current transfer ratio of
CNX 35—40%
-t " CNX 36—80%
INCHES . .
_ r_ —.1 I.—__, SYMBOL | MAX. | MAX. |NOTES » Underwriters Laboratory (UL) recognized File
t A 1355 9.02 #E50151
v R
1 .
oARE ﬂ—l = i & w72 APPLICATIONS
PLANE [3 .300 Ref. | 7.62 Ref. 1
F 014 0..’26e
i’ v s 325 826 = Power supply regulators
e -t . 0 L = Digital logic inputs
L—*I [« Ko | 0% s Microprocessor inputs
J - o [ 2% | ¢ » Applicance sensor systems
C1240 N 75T i T e = Industrial controls ’
P 5
ANODE @ ©8A55 ':cmg?»\u_so POSITION OF LEAD CENTERS
2. FOUR PLACES
% & TG MEASUREVIENTS AR VADE FROM
caTHooE (2 (DcoLLecTor ¥ LiESEATING PLANE
5. MINIMUM 0.100 INCH
® (Demitrer crssen
C1240

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

TOTAL PACKAGE INPUT DIODE
Storage temperature .. .. . ... -55°Cto 150°C Forward DC current. .
Operating temperature .................. -55°C to 100°C Reversevoltage ........covvviiiiiiiiiiiiniinienenns
Lead temperature Peak forward current
(Soldering, 10S6C) . ..o vvvvvvinineieiiinnnensns 260°C (148 PUISE, BO0 PPS) .+ v v v vvervnreriunenenennenns 30A
Total package power dissipation at 25°C Power dissipation 25°C ambient ................. 150 mV
(LED plusdetector) ...........ovvvevuennnn. 260 m/W Derate linearly from 25°C ................... 1.8mwW/°C
Derate linearly from 25°C ................... 3.5mW/°C OUTPUT TRANSISTOR

Power dissipationat25°C.........covvviniinnn 150 mwW

Derate linearly from 25°C ..

13



CNX 35, CNX 36

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 IF=10mA, Vce =04V
CNX 35 40 160 %
CNX 36 80 %
CNX 35, CNX 36 Ice1 150 uA TA<70°C, IF =2 mA,
Vce=04V
o CNX 35, CNX 36 Ice2 15 HA Ta<70°C,VF=08V,
a ; Vce=15V
Saturation voltage VCE (sAT) 0.1 40 \ IF=10mA;Ic=4mA
Collector cut-off
current (dark) lcew 200 nA Working voltage = 1500 Vpc
Vcc =10V, F=0,seeFig. 16
100 uA Working voltage = 1500 Vbc
Vec =10V, IF=0,T=70°C
See Fig.16
Non-saturated (Vce =10V, Ice =2 mA,
g Turn-on ton 2 us RL = 10002)
E‘u’h Turn-off time totf 2 s See Fig. 18
OS
El- Non-saturated (Ve =10V, Ics = 50 uA,
7] Turn-on ton 300 ns RL = 100 )
Turn-off time toft 300 ns See Fig. 18
Isolation voltage Viso 4400 Voc RMS Relative humidity < 50%
g -0 < 10 uA, 1 minute
= Viso 3734 Vac RMS Relative humidity < 50%
g Il-0 < 10 A, 1 second
@ | Isolation resistance Riso 10" ohms Vi-0 =500 VDC
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage VE 1.1 1.50 \ IF=10mA
'g Forward voltage temp
g coefficient -1.8 mv/°C
I | Reverse voltage VR 3.0 25 \ Ir=10uA
2 Junction capacitance Cy 50 pF VE=0V,f=1MHz
Z 65 pE VE=1V,f=1MHz"
Reverse leakage current IR 0.35 10 uA VR=3.0V
Breakdown voltage
s Collector to emitter BVceo 30 45 Vv Ilc=1.0mA,IF=0
= Collector to base BVceo 70 130 \ Ic=10 uA
g Emitter to collector BVeco 7 10 \' IE=100 uA, IF=0
E Leakage current
E Collector to emitter IcEo 5 50 nA Vce=10V,IF=0
5 Collector to base Iceo 20 nA Veg=10V,IF=0
& Capacitance
=1 Collector to emitter 2 pF Vce=10,f=1MHz
O | Collector to base 20 pF Vee=5,f=1MHz
Emitter to base 10 pF Ves=0,f=1MHz

14




CNX 35, CNX 36

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

100 —T

T
60 | 7 7 7]
" LA/ |
75°C /25°C /{-25°C
20 /)
0 L/
z f ]
<
£ VA A | —
L 20 // /
1.0 A=
3 /
NV
; /
8 9 10 11 12 13 14 15
VF—(Volts) C1285
Fig. 1. Forward Voltage vs.
Forward Current
20 3
18 A 30 uA
16
25 uA
14 / t
Lt
- 12
< —TY
-f 10
L g e 15 4 A
6 Pl
LU 1044
5.0
2 HA
25uA
12345 .7 1.0 20 5.0
Vee -V C1244
Fig. 4. Collector Current vs.
Collector to Emitter Voltage
130
Vg =04V
SNl =1.6mA
110
g
t
«
5 % A
2 \
N \
2‘ 70 N
z Ic=16 mA——’\\
g C
50 -
N
30
-50 0 +50 +100
TEMP - (°C) C1259
Fig. 7. Current Transfer Ratio
(saturated) vs. Temperature
100,000 T T
[ -0
10,000 -
I
1,000 e
o < ¥-30 vV
‘é h~<720 \2
= -15V
o 100 10V
8 -5V
10 Z
=7
A

0 425 +50 +75 +100 +125 +150
TEMP - (°C) C1249

Fig. 10. Collector to Emitter Leakage
Current vs. Temperature

100 T %—l' N T
0 "’”N;ﬂ“\% N
2 7 ™ F=10m
10 yi r/ ___.—--.-—L L
7 /d wiaR
T /1]
T 1
j l’l’ F = 2 mA|
: L
3 / / T—T1

01 02 .04 10 2 4 610 20 406010
Vce — (Volts) C1242

Fig. 2. Collector Current vs.
Collector to Emitter Voltage

60 T T
lc=1mA
2 55—\
3 N
: N
' N
g N
o
>
@ 50
~
45 -
2 5 1.0 20 5.0 10
Rge — (Mn) C1245

Fig. 5. Collector to Emitter Breakdown
Voltage vs. Base to Emitter Resistance

130 T T
\<Ic=2mA Vee =5V
120
NN
1110 ~
= N\
o N
2 100
N
i
<
2 90
g
z N <
80 ~
~
70
—50 -25 0 +25 +650 +75  +100
TEMP — (°C) © cioar
Fig. 8. Current Transfer Ratio
(unsaturated) vs. Temperature
100
© A
z !
3
i
5 R \“\Q
% 01 %
< / 5
.01
.001
+25° +50° +75° +100°
TEMPERATURE — (°C) C1250

Fig. 11. Collector To Emitter Leakage
Current vs. Temperature

Ic — (mA)

VeesaT) — (Volts)

0
18 ll/
16
14 V
2 A A Ve =4V,
A
10
/4
8 /,
Y,
4 /
Vs
P
01 2345 67 8 910 N
I — (mA) C1243
Fig. 3. Collector Current vs.
Forward Current
100 T
o S ===
40 T 1T
20 {g =16 mA
oL e
i
8 5= AmA
2 /
1.0 /
‘6
4
2
.10
.08
104
02
01
1K 10 KQ 100 K@ 1MQ 10 M2
Rge — () C1246
Fig. 6. Saturated CTR vs.
Base to Emitter Resistance
0
9
8
7
6
5
A Ic=16mA /
' Ig=32mA
Ic =16 mA
3 FIF=32mA
//(r/
%/ Ic=8mA __ |
2 = If = 16 mA
A
-25 0 +25 450 +75  +100
TEMP — (°C) c1248

Fig. 9. Collector to Emitter
Saturation Voltage vs. Temperature

15 T l
— fr |
\
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Fig. 12. Switch-on Time vs.
Ie Drive (saturated)
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CNX 35, CNX 36

SWITCHING CHARACTERISTICS

80 T T T TTT
) IF =320 16 mA
70 Ve =5V
RL=27Ka
60 [
f
w
3
|
w 40
H
=30
20 ;
: n
il
0
o ™ 500K 100K 50K
Rge — (@) 1283

Fig. 13. Switch-off time vs. Base to
Emitter Resistance (saturated)

28 T
——Vc=5V
Vee =20V
24 ——T Ic=2mA
/
_® 1
g v’*’/
|16
%
H W XS ke
s Y, 4 “:'%Q/S,g_
8 Pt Jn""
4 // _,‘—‘ RI\_='A7| |
4 AT - R, 100
—t o1 -
: R - 1000
0 1l
, 50K 100K 500K m o
Rge = (%2) c1254

Fig. 15. Fall Time vs. Base to Emitter
Resistance (non-saturated)

|
TPDHL —=t

OUTPUT
(SATURATED)

OUTPUT
(NON SATURATED)

- ‘ t

C1256

LN
24 17
xd “==Veg =5V
L1 —Vec =20V
20 Ic=2mA
Ry = 1Ks
% 18
T‘ =t RL = 470
S TCCarT
-
= 1T
Ry = 470
8 i
L1 NN
. RL = 1002
- T LIT
Ry = 1009
50K 100K 500K ™ o
Rgg — (52) C1266

Fig. 14. Rise Time vs. Base to Emitter
Resistance (non-saturated)

®

O
+Vce
€
’ —O
Lo WORKING o——]

VOLTAGE

C1788

Fig. 16. Icgy Test Circuit

- A ' 1
= |
| AN-OUT OF
] 1TO 10 TTL LOADS
- - e <~
1 '
INPUT = L.b_Q
32T032mMA) = .
c1258

C1257

Fig. 17. Switching Time Waveforms Fig. 18. Switching Time Test Circuits Fig. 19. Typical TTL interface at
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GENERAL
INSTRUMENT

HIGH-VOLTAGE PHOTOTRANSISTOR OPTOISOLATOR

GCNY17

PACKAGE DIMENSIONS

A——|
6 5 4 \
I el hﬁf
8
l o £
TT LT 0T (0 4
T2 3 ¥
c1240
- L H
INCHES | mm
SYMBOL | MAX | MAX |NOTES
T =7 A 355 902
M B 270 | 686
| c 60| 406
SeATING § T & D 75 5 ]
PLANE T f E 300 Ref [7.62Ref | 1
F 014 | 036
ko \ G 325 | 826
| H 070 | 178
_’ll « J 110 279
K 022 | 056
C1240 3 T 085 | 216 2
M 3
N 175 445 4
& 5
C1339A
Anooe (7) (6)eAse
cATHODE (2) l E@COLLECTOR
3 (DemiTrer
c1240

NOTES
1

INSTALLED POSITION OF LEAD CENTERS

FOUR PLACES

E N EAYN]

SEATING PLANE
MINIMUM 0.100 INCH

Fig. 1. Equivalent Circuit

OVERALL INSTALLED POSITION
THESE MEASUREMENTS ARE MADE FROM THE

DESCRIPTION

The CNY17 series consists of a Gallium Aresnide
IRED coupled with an NPN phototransistor.

FEATURES

= High isolation voltage
5300 VAC RMS—5 seconds
7500 VAC PEAK—5 seconds
a High BVceo minimum 70 volts
= Current transfer ratio in selected groups:
CNY17-1:  40%- 80%
CNY17-2:  63%-125%
CNY17-3: 100%-200%
CNY17-4: 160%-320%
= Maximum turn-on, turn-off time 10u seconds
specified
= Underwriters Laboratory (UL) recognized
File #E50151

APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE

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

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

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

INPUT DIODE
Forward DCcurrent ... ... .......... 90 mA

Reversevoltage . ..................... 3V
Peak forward current

(1uspulse,300pps) . .. .............. 3.0A
Power dissipation 25°C ambient . .. ... .. 135 mW
Derate linearly from 25°C ... ....... 1.8 mW/°C
OUTPUT TRANSISTOR

Power dissipation @ 26°C . . . ... ... .... 200 mW
Derate linearly from 25°C . ... ... .. 2.67 mW/°C

Optoisolators



CNY17

ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)
TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
-Current Transfer Ratio,
collector to emitter CTR % lg=10mA;Vcg =5V
8 [ cnviz 40 80
CNY17-2 63 125
CNY17-3 100 200
CNY17-4 160 320
Saturation voltage VCE(SAT) 0.27 .40 \Y Ig=10mA;Ic=25mA
g
=@ | Non-saturated
RL=1008;1c =2mA;
§§ Turn-on time ton 6.0 10 Hs V(I;-c =10V ¢
é - Turn-off time toff 5.5 10 'S See figure 10.
Isolation Voltage Viso 5300 Vac RMS  Relative humidity < 50%,
2 l).0 < 10 uA, 5 seconds
] Viso 7500 Vac PEAK  Relative humidity < 50%,
] 1.0 < 10 1A, 5 seconds
)
Q | 'solation resistance Riso 10" ohms V.0 =500 VDC
= | 1solation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
& | Forward voltage Vg 1.3 1.50 \ Ig =60 mA
o Forward voltage temp.
a coefficient -1.8 mV/°C
S Reverse voltage VR 3.0 25 \% lg =10 A
% Junction capacitance Cy 50 pF Veg=0V,{=1MHz
- 65 pF Ve=1V,f=1MHz
Reverse leakage current IR .35 10 MA Vg=3.0V
DC forward current gain heg 100 500 Vecg =5V, Ic =100 uA
« Breakdown voltage
o Collector to emitter BVceo 70 \Y Ic=1.0mA,Ig=0
% Collector to base BVeso 70 v Ic=10 A
% Emitter to collector BVeco 7 \ lg =100kA, I =0
é Leakage current
- Collector to emitter lceo 5 50 nA Veg =10V, I =0
5 Collector to base lego 20 nA Veg =10V, g =g
.n_. Capacitance
o Collector to emitter 8 pF Vcg=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

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

IF—(mA)

)

CTR ¢,
TR, 10ma,

NORMALIZED CTR—(C

)

CTRpge
TRRBE(OPEN)

NORMALIZED CTR (C

100 ZT 77
60 Vs P
40 AL L
75°c/25°c f-25°C
20 i/
0 L1/
VARV A
S 77
w1 /1
6 V4 VA
4 ( J
2 /
W1/ 1/

8 9 10 11 12 183 14 15
VF—(Volts) C1285

Fig. 2. Forward Voltage vs.
Forward Current

1.2 T T T
IF = 10mA— Vce = 0.3V
IF = 5mA—| VCE = 5.0V
IF= 20mA—\
1.0 \
v~
-~ V RN
0.8 /.
A7
v 7
//
0.6
4
0.4
-75 -50 -25 0 +25 +50 +75+100+125
Ta—(°C) C1680
Fig. 4. Normalized Current
Transfer Ratio vs.
Ambient Temperature
1.00 -
0.90 - o -
// // Vce = 0.3
0.80 /\ Kl
0.70 \(\ IF = 20mA
J/ [ T71F=10mA
0.60 / [TEIF = 5mA
|
0.50 /
0.40
0.30 f
0.20 I
0.10
oL
10K 100K ™

Ree — BASE RESISTANCE — ()

Fig. 6. Crpvs. Rge

C1682

— 125 T
JE Vce = 0.3V
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5 E 0 T~
\9 \
I o075
o«
[
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w
N
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s
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)
z
0
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Fig. 3. Normalized Current
Transfer Ratio vs.
Forward Current
1.0
—_ =1
z 090 > %
a LT
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5IE 070 [/ e
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22 060 4 IF = 20mA
o g IF = 10mA
5 0.50 / IF = 5mA
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N o030
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= 020
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Fig. 5. Ctp vs. Rge
1.2
—
R R
al z 4
g g /r vf\\
315 10 )
= /
' /
5 09
a)
ﬁ 0.8
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= / Ic =2mA
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Z / (See Fig. 10)
0s_Ld L1 el
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Fig. 7. Normalized tyfr vs. Rgg
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CNY17

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

12
=
N
B
RIS
\|-> 1.1
5 A
a \
w
3 \
§ 1.0
oc Vee = 10V
e Ic =2mA
RL = 1000
(See Fig. 10)
0.9 2§ il
10K 100K ™M )

Rese — BASE RESISTANCE — () C1684

Fig. 8. Normalized t,, vs. Rgg

Vce = 10V

OUTPUT

C1296A

NORMALIZED SWITCHING TIME

tic
tic = 2ma
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1.2 T
Vce = 10V
RL = 1000
(See Fig. 10)
1.0
0.8 \
0.6
0.4
0 5 10 15 20
Ic — (MA) C1685

Fig. 9. Normalized Switching
Time vs. Collector Current

PULSE WIDTH = 100 us
DUTY CYCLE = 10%

|
— ton > toff j<—
C1294

Fig. 10. Switching Time Test
Circuit and Waveform
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PHOTOTRANSISTOR OPTOISOLATOR

RAL

€ 3\3
INSTRUMENT

H11A1
H11A2
H11A3

PACKAGE DIMENSIONS DESCRIPTION
The H11A1, H11A2, H11A3 are phototransistor-type
A c optically coupled isolators. An infrared emitting
s 5 4 "I Y diode manufactured from specially grown gallium
e T e W e i) arsenide is selectively coupled with an NPN silicon
phototransistor. These devices are supplied in a
t standard plastic six-pin dual-in-line package.
8 E
o FEATURES
. C .
m High isolation voltage
e Ny -+ 5300 VAC RMS — 5 seconds
craso T craso 7500 VAC PEAK — 5 seconds
& Minimum current tra?sfer ratio of
- — H11 0%
- ’._ _,} " ]‘- svmeoL | x| MAX. |NoTES H11A2, H11A3 20%
'f“ 2 o m Underwriters Laboratory (UL) recognized
N c 60 | 406 File #E50151
seaTING ﬁ_ 4 e
b 13 IR £ APPLICATIONS
' l N A m Power supply regulators
|k K 022 | 086 m Digital logic inputs
J - L AT m Microprocessor inputs
c1240 N 75 | a4 | 4 m Appliance sensor systems
P 5 ® Industrial controls

[ ] NOTES
ANODE (7 (®)enst 1. INSTALLED POSITION OF LEAD CENTERS
2. FOUR PLACES
3 OVERALL INSTALLED POSITION
4. THESE MEASUREMENTS ARE MADE FROM
caTHODE (2) (5)COLLECTOR  THE SEATING PLANE
5. MINIMUM 0.100 INCH
c1339

© (DemiTTer

C1240

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

TOTAL PACKAGE INPUT DIODE
Storage temperature ...........cooiiinnn -55°C to 150°C Forward DCcurrent ........coovvivnivninininnnns 60 mA
Operating temperature................... -55°C to 100°C Reverse voltage ......oovveiiiiniiniiiiiiiniiennns 6V
Lead temperature Peak forward current
(Soldering, 10SeC) ....vvvvirinenininiiennnnnns 260°C (1us pulse, 300 PPS) oo vvvvevnriirinniiniennens 30A
Total package power dissipation at 25°C Power dissipation 25°C ambient........... .... 100 mW
(LED plus detector) .......oovvvivninnerunnnns 260 mW Derate linearly from25°C ..................0. 1.8 mW/°C
; o o
Derate linearly from 25°C .... 3.5mw/°C OUTPUT TRANSISTOR
Power dissipation at25°C............covvuiinn 150 mW
Derate linearly from25°C ................... 2.67 mW/°C
Lo =T T PP 30V
107 o Y 70V
L7/ =Jo o TN 7V
Collector current (continuous) .................. 100 mA
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H11A1, H11A2, H11A3

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 IF=10mA, Vce=10V
g H11A1 50 %
H11A2 20 %
H11A3 20 %
Saturation voltage VCE(SAT) 0.1 0.4 \ IF=10mA, Ic = 0.5 mA
] Non-saturated
%m Turn-on time ton 2 us (V,%E = Y(')(IJC(E)Z mA,
2; Turn-off time toff 2 us Slée Figure 9
;" Non-saturated
7 Turn-on time ton 300 ns (Ve =10V, IcB 50 pA,
Turn-off time toff 300 ns RL =100 Q)
See Figure 9
z Isolation voltage Viso 5300 Vac RMS Relative humidity < 50%,
[*] li-o <10 pA, 5 seconds
= 7500 Vac PEAK  Relative humidity < 50%
< I-o < 10 uA, 5 seconds
S Isolation resistance Riso 10M ohms Vi-o = 500 VDC
= Isolation capacitance Ciso 05 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage VF 11 1.50 Vv IF =10 mA
Forward voltage temperature
'5 a coefficient -1.8 mv/°C
2O Reverse voltage VR 3.0 25 ) IR = 10 uA
28| Junction capacitance Cy 50 pF VE=0V, f=1MHz
65 pF VF =1V, f=1MHz
Reverse leakage current IR 0.35 10 uA VR =30V
Breakdown voltage
Collector to emitter BVceo 30 45 Y Ilc=10mA, Ir - 0
« Collector to base BVceo 70 130 Vv Ic =100 A, IF=0
-] Emitter to base BVeBo 5 7 \Y le =100 A, IF =0
2',7, Leakage current
=77} Collector to emitter IcEO 5 50 nA Vee =10V, IF =0
32 Collector to base Icso 20 nA Ves =10V, IF =
£ | Capacitance
Collector to emitter 8 pF Vee = 0, f = 1 MHz
Collector to base 20 pF Ves =5, f = 1 MHz
Emitter to base 10 oF Ves = 0, f = 1 MHz
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H11A1, H11A2, H11A3

ELECTRICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
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Fig. 1. Forward Voltage vs.
Forward Current
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H11A1, H11A2, H11A3

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

1.2 1.2 T
— T w Vece = 10V
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é £ / = (See Fig. 10)
&5 ' N\ g |z
<= 11 I o9

[ 5|

S - t -

2 / \ 5 l 08 \

£

3 1.0 / h @ g N—

< . 3 5

g Vee = 10V g < o6

e Ic = 2mA g

RL = 1000 g
(See Fig, 10)
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GENERAL

INSTRUMENT

HIGH VOLTAGE PHOTOTRANSISTOR OPTOISOLATOR

H11D1

H11D3

H11D2 H11D4

PACKAGE DIMENSIONS

—] “ \
& A =
8 13
l O l /
LA LA LA 4
1 2 3 T
C1240A C1240A
‘] L ‘-— —-l H I.—
M INCHES | mm
SYMBOL | MAX. | MAX_|NOTES
SEATING ¢ A 355 902
PLANE B8 270 686
P oM [ 160 406
| B 5| s
S £ 300 Ref | 762Ref | 1
—{|}e—x F 014 0.36
J G 325 826
H 070 178
C1240A J 10 279
K 022 056
C 085 216 2
M 3
N 175 445 4
P 5

3

(DemiTrer

Cc1109

anooe (7) } (6)8AsE
caTHODE (2) (DcoLtector o
1 INSTALLED POSITION OF LEAD CENTERS
2 FOUR PLACES

3 OVERALL INSTALLED POSITION

4 THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE

5 MINIMUM 0 100 INCH

DESCRIPTION

The H11DX is a phototransistor-type optically
coupled isolator. An infrared emitting diode manu-
factured from specially grown gallium arsenide is
selectively coupled with an NPN silicon photo-
transistor. The device is supplied in a standard plas-
tic six-pin dual-in-line package.

FEATURES

= High voltage
H11D1-D2, BVceRr = 300 V
H11D3-D4, BVcer = 200 V

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

= Minimum current transfer ratio of
H11D1, H11D2, H11D3—20%

H11D4—10%

= Underwriters Laboratory (UL) recognized

File #E50151

APPLICATIONS

m  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, 10SeC) . ..vvvviirinniinennennnvnennnn 260°C
Total package power dissipation at 25°C

(LED plusdetector) ......ooovvvnneinnennennns 260°mwW
Derate linearly from25°C .................... 3.5mW/°C
INPUT DIODE

Forward DCcurrent ........coovviiiiiiiiiinennns 60 mA
Reversevoltage ............cccvvviiiiiiiiiiiniin. 6V

Peak forward current

(1us pulse, 300 pps) ...vvvnnnn.
Power dissipation 25°C ambient
Derate linearly from25°C ...................

OUTPUT TRANSISTOR

Power dissipation at25°C..................oll 300 mW
Derate linearly from25°C ................... 4.0 mwW/°C

H11D3-D4
. 200V
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H11D1, H11D2, H11D3, H11D4

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 Ir = 10 mA; Vce = 10V
I 0 H11D1, H11D2. H11D3, 20 % Ree = 1 meg
Q H11D4 10 %
Saturation voltage VCE(SAT) 0.1 .40 \' Ir =10 mA; Ic = 0.5mA
Ree = 1 meg
(Y]
%{ﬂ Non-saturated
os Turn-on ton 5 us Vce = 10V, Ice = 2mA,
';‘r- Turn-off time tott 5 us RL = 1000
»
Isolation Voitage Viso 5300 VAcRMS  Relative humidity<50%
g l-o<10 1 A, 5 seconds
= Viso 7500 Vac PEAK  Relative humidity <50%
< -0 <10 A, 5 seconds
2 Isolation resistance Riso 10" © ohms  Vio = 500VDC
Isolation capacitance Ciso 0.5 oF f=1MHz
|
|
|
i
i INDIVIDUAL COMPONENT CHARACTERISTICS
I CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage VF 1.1 1.50 v IF=10 mA
lal Forward voltage temp.
) coefficient -1.8 mV/°C
e Reverse breakdownvoltage VR 3.0 25 v R=10 uA
z Junction capacitance Cy 50 pF VF=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 BVcer
H11D1, H11D2, 300 v lc=1mAjIF=0,
g H11D3, H11D4 200 v Ree = 1 meg
E Collector to base BVceo
2 H11D1, H11D2, 300 v Ic = 1004A; IF = 0
Zf; H11D3, H11D4 200 \%
": Emitter to base BVEBO 5 7 " e = 100uA, IF=0
2 Leakage current
5 Collector to emitter Icer RBE = 1 meg.
o H11D1, H11D2, 100 nA Vce =200V; IF = 0; TA=25°C
250 uA VcEe=200V; IF=0; TA=100°C
H11D3, H11D4 Icer 100 nA Vce =100V; IF = 0; TA=25°C
250 A Vce =100V; Ir=0; TA=100°C
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H11D1, H11D2, H11D3, H11D4

TYPICAL CHARACTERISTICS .
s
.
]
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. 2
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Fig. 1. Output Current vs. Input Current Fig. 2. Output Current vs. Temperature
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Fig. 5. Normalized Dark Current vs. Temperature Fig. 6. Collector Base Current vs. Temperature
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PHOTOTRANSISTOR OPTOISOLATOR

NERAL

€3
INSTRUMENT

(3

e

e
=

o
2

o

2

o
o

MCT2200
MCT2201
MCT2202

DESCRIPTION
The MCT2200, MCT2201 and MCT2202 are opto-
A Csl isolators with phototransistor output. A gallium
6 5 4 ’ Ry arsenide infrared emitting diode is selectively
™My __}:_ coupled with an NPN silicon phototransistor.
I FEATURES
? = High isolation voltage:
1 ¢} . 5300 VAC RMS—5 seconds
— o e 7500 VAC Peak—5 seconds
To% 5 o T = Minimum current transfer ratio of 100%
c1240 s Maximum turn-on, turn-off time:
MCTZ201—10 ot
1—10 us
'\ S —Teres| MCT2202—10 us
T SYMBOL | Ax. | MAx |noTES s Underwriters Laboratory (UL) recognized
N T 5 270 | 686 File #£50151
SEATING l L C 160 4.06
PLANE f f § 2 30:)5;01 76125[151 1
LS r ) o '_'o.:g - APPLICATIONS
' H o i = Power supply regulators
L—'l fo—x P B Y = Digital logic inputs
1240 J T oz T2 = Microprocessor inputs
[ 3 mn Appliance sensor systems
CCRELLL A B A s Industrial controls

OVERALL INSTALLED POSITION

THESE MEASUREMENTS ARE MADE FROM THE
SEATING PLANE

MINIMUM 0,100 INCH

ANODE@} (©)8ase
caTH ’ NOTES
ooe(2) (D courector YOS AL e rosiTion oF LeAD cenTeRs

FOUR PLACES
© (DemiTTER

o swn

‘C1240

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE INPUT DIODE
Storage temperature ................... -55°C to 150°C Forwardcurrent ............covviiiiiniiiiinn, 60 mA
Operating temperature ................. -55°C to 100°C Reversevoltage ..............ooiiiiiiiiiiiinnn, 30V
Lead soldering temperature (10 8ec) ............. 260°C Peak forward current (1 us pulse, 300 pps) ......... 30A
Total package power dissipation at 25°C ambient Power dissipation at 25°C ambient .............. 135 mW
(LED PIUS ABtECIOM) -+ vvvevnerersnnarnnnss 260 mW Derate linearly from25°C .................u. 1.8 mW/°C
Derate linearly from 25°C ................... 3.5 mwW/°C OUTPUT TRANSISTOR
Power dissipation at 25°C ambient .............. 200 mwW
Derate linearly from25°C .................. 2,67 mW/°C
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MCT2200 MGT2201 MCT2202

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
g MCT2200 20 60 %
MCT2201 100 200 % IF=10 mA; Vce =5V
MCT2202 63 95 125 %
Saturation voltage VCE(SAT) .21 .40 \ If =10 mA; Ic =25 mA
] Non-saturated
2 = + g = .
8 Turn-on time ton 6.0 10 us AL _100 tilc=2mA;
SEl  Turn-off time toff 55 10 us Vg =10V
EE ’ See Figure 10.
| &
Isolation voltage Viso 5300 Vac RMS Relative humidity < 50%,
g 1-0 < 10 uA, 5 seconds
- Viso 7500 Vac PEAK Relative humidity < 50%,
S li-0 = 10 uA, 5 seconds
8 Isolation resistance Riso 1om ohms Vi-0 =500 VDC
Isolation capacitance Ciso 05 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX, UNITS TEST CONDITIONS
w Forward voltage VF 13 1.50 \ IF =20 mA
8 Forward voltage temperature
= coefficient -1.8 mv/°C
- Reverse voltage VR 3.0 25 \ IR=10 kA
2 Junction capacitance Cy 50 pF VE=0V,f=1MHz
2 65 pF VF=0V,f=1MHz
Reverse leakage current Ir .35 10 RA VR=3.0V
« Breakdown voltage
o Collector to emitter BVceo 30 45 \ lc=10mA, IF=0
E Collector to base BVceo 70 130 \ lc=10 pA
2 Emitter to base BVego 5 7 \ 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 Vee=10V,IFr=0
& Capacitance
o} Collector to emitter 8 pF Vce =0, f=1MHz
o Collector to base 20 pF Vee =5, f=1MHz
Emitter to base 10 pF Ve =0, f=1MHz
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MCT2200 MCT2201 MCT2202

ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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MCT2200 MCT2201 MCT2202

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

[
e
[}
2
=
°
2
o
2
o
(¢]

GENERAL
INSTRUMENT

MCT2

PACKAGE DIMENSIONS DESCRIPTION
. ‘_C" N The MCT2 is a NPN silicon planar phototransistor
™My i) optically coupled to a gallium arsenide infrared
T v emitting diode.
B
e FEATURES & APPLICATIONS
L0 N A - ® AC line/digital logic isolator
oz L m Digital logic/digital logic isolator
e m Telephone/telegraph line receiver
. " SYMBOL | MAX | Max_|notes ® Twisted pair line receiver
T—.I ool s= ®m High frequency power supply feedback control
Yot T TR ® Relay contact monitor
searn | ) — ¢ (IO B m Power supply monitor
PLANE L LT 0 A .
T | | i M = UL recognized — File E50151
| N mie
_.‘ "‘K ™M - 3
L v S — ANODE G)} I(® vase
1 INSTALLED POSITION OF LEAD CENTERS CATNODE® LE@MLLECYOR
4 e MEASUREMENTS ARE MADE FROM [©, (D emrrren
« WNIMUM© 130 NG crssec cr39
ABSOLUTE MAXIMUM RATINGS . Power qissipation at 25°C ambient ........... 200 mW
Derate linearly from 25°C ................ 26 mW/°C
Storagg temperature .... e . -55°C to 150°C Output Transistor
Operating temperature ............... . -56°C t0 100°C Power dissipation at 25°C ambient ........... 200 mW
Lead soldering temperature (10sec) ............. 260°C Derate linearly from 25°C ..........
Input Diode Input to output voltage isolation
Forwardcurrent ..., 60 mA Total package power dissipation at 25°C ambient
Reversevoltage .............ccoieiiiiiinnnn.. 3.0V (LED plusdetector) ...........ccoiveninnn.. 250 mW
Peak forward current Derate linearly from 25°C ............. . 33 mwrecC
(1uspulse,300pPps) .........cccvvveennnn. 30A Collector-Emitter Current (ICE) .................. 50 mA
ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Input Diode '
Forward Voltage Ve 1.25 1.50 \ lg =20 mA
Reverse Voltage Vg 3.0 25 \% Ig=10 uA
Junction Capacitance C, 50 pF V=0V
Reverse Leakage Current la .01 10 MA Vg=3.0V
Output Transistor .
DC Forward Current Gain heg 250 Vce=5V, Ic=100 uA
Collector To Emitter Break-
down Volt. BVceo 30 85 2 lc=1.0mA, I=0
Collector To 'Base Break-
down Voltage BVceo 70 165 \ Ic=10 uA
Emitter to Collector Break-
down Voltage BVeco 7 14 \% lg =100 uA, I =0
Collector To Emitter, Leak-
age Current lceo 5 50 nA Veg=10V, Ig=0
Collector To Base Leak-
age Current Icso 0.1 20 nA Veg=10 V, 1£=0
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MCT2

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

CHARACTERISTIC SYMBOL MIN. MAX. UNITS TEST CONDITIONS
Capacitance Collector To Ceeo
Emitter 8 pF Vce=0
Capacitance Collector To Cero
[ Base .20 pF Veg=lOoV
Capacitance Emitter To Base CEBO 10 pF Vge=0
Coupled
DC Collector Current Transfer CTRce 20 60 % Vee=10V, Ig=10mA, Note 1
. Ratio
' DC Base Current Transfer Ratio CTRcB .35 % Veg=10V, Ig-10 mA
Isolation Voltage 3500 vDC
i 2500 VRMS  f=60Hz
! Isolation Resistance 1011 1012 2 V,.0=500 V
Isolation Capacitance .5 pF f=1MHz
Collector-Emitter, Saturation
Voltage Vce (sat) 0.24 0.4 \ Ic=2.0mA, Ig=16 mA
Bandwidth (see note 2) By 150 KHz lc=2 mA, VCE=10 V, R =100 Q
(Circuit No. 1)
SWITCHING TIMES TYP, UNITS TEST CONDITIONS
Saturated
ton (from 5V to 0.8 V) ton (SAT) 10 us R =2 K2, Ig=15 MA, Vcc=5V
t off (from SAT to 2.0 V) toss (SAT) 30 Rg=open (Circuit No. 2)
| Saturated
‘ ton (from 5 V to 0.8 V) ton (SAT) 10 us R =2 K§2, Ig=20 mA, Vcc=5V
| t off (from SAT to 2.0 V) toss (SAT) 27 Rg=100 K$2 (Circuit No. 2)
; Non-Saturated
| Base Rise Time t, 300 ns R_=1 K, Vcg=10V
; Fall Time te 300 ns
TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
Vee
O
Re

V out

= caos

Circuit 1
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MCT2

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
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| MCT2

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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' [SHEN I | 1 FORWARD CURRENT (V¢ vs, I¢ )|
- IR R © 1.4[—s TEMPERATURE
E: 3 1
o 7 s | A
2 T 7 Z 3
3 & RIRRLLL I M
2 \ \ / & Ta=-s5°c_ |41l L1
S_4 52
< UZ) / / g Py
=
39 CTR= 20% 4 R =
s} g \T./ ;(
£9 5 @ 41
8 CTR - 40% S 10
>30 Ig = 10xI, !
> Ta - 25°C S
L1
A 8
a2 ; Z 5 10 a2 5 1 10 20 50 100
Ic — COLLECTOR CURRENT (mA) €822 lr — FORWARD CURRENT —mA €823
Fig. 7. Saturation Voltage vs. Fig. 8. Forward Voltage vs.
Collector Current Forward Current
i
N .
«© 100 I¢ - 50 mATle = 20 mA 24
| AT ol
o /’ d AT, - 10ma
3 80 A 4 ©
< 4
& P
& 6 ET”
E [ —
« [ < !
= ) E 12 20 A
= ° L~ n
g 9 [ ———— '51/*
ES Vee =10V 8 T
o TA=25°C / 10uA ||
S 20 | |
= 4 1g =5 pA
3 | 1
& 0 o Jis=0
10K US 1 0 ) 8 12 16 20 24
Rg¢ — BASE RESISTANCE — 0 €825 Ve, volts €826
Fig. 9. Sensitivity vs. Base Resistance Fig. 10. Detector Typical hfy Curves

NOTES

The current transfer ratio (I¢/I F) is the ratio of the detector collector current to the LED input current with Vo 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%.

Wi~
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PHOTOTRANSISTOR OPTOISOLATOR

GENERAL

INSTRUMENT
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MCT2E

PACKAGE DIMENSIONS DESCRIPTION
A The MCT2E is a NPN silicon planar phototransistor
°~] optically coupled to a gallium arsenide infrared
6 5 4 %_ emitting diode.
[ B =17 T
‘ anope (7 (@) sase
s CATHODE @}L[E@ COLLECTOR
| e ©___®=™"  FEATURES & APPLICATIONS
Sk —_*L: ® Utility/economy isolator
cram t ® AC line/digital logic isolator
. S m Digital logic/digital fogic isolator
¥ Sl oo N e uores ® Telephone/telegraph line receiver
I T T 13;: LI — m Twisted pair line receiver
SEATING + [ A — L = High frequency power supply feedback control
PLANE ¥ . o ®» Relay contact monitor
(- " ®m Power supply monitor
g () o TG ® UL recognized — File E50151
085 218 2 . . .
ey LI S— | ® High isolation voltage
5 Viso = 25600 V RMS, 1 minute
:‘."II&%%ALLED POSITION OF LEAD CENTERS
FOUR PLACES
3. THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE
4. MINIMUM 0 100 INCH
C133c
ABSOLUTE MAXIMUM RATINGS o
Power dissipation at 25°C ambient ........... 200 mW
Derate linearly from 25°C ........ A 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 ................ 2.6 mW/°C
Input Diode Input to output voltage isolation .............. 3550 VDC
Forwardcurrent ............... e RN 60 mA Total package power dissipation at 25°C ambient
Reverse voltage . .. 30V (LED plusdetector) ..........c.cvvvueninnnn 250 mW
Peak forward current Derate linearly from25°C ................... 3.3 mw/°C
(1 us pulse, 300 Pps) ....oeuernns e ereeees 30A Collector-Emitter Current (ICE) .........ccvveunn 50 mA

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

CHARACTERISTIC SYMBOL MIN. TYP. MAX, UNITS TEST CONDITIONS
Input Diode
Forward Voltage Vg 1.25 1.50 \% lg = 20 mA
Reverse Voltage Vg 3.0 25 \% Ir=10 uA
Junction Capacitance Cy 50 pF Vg=0V
Reverse Leakage Current Ir .01 10 MA Vg=3.0V
Output Transistor
DC Forward Current Gain hee 100 250 Vce=5V, Ic=100 uA
Collector To Emitter Break-
down Volt. BVceo 30 85 \% 1c=1.0 MA, [g=0
Collector To 'Base Break-
down Voltage BVcso 70 165 \% lc=10 uA
Emitter to Collector Break-
down Voltage BVeco 7 14 \ lg = 100 uA, Ig =0
Collector To Emitter, Leak-
age Current Iceo 5 50 nA Vee=10V, lg=0

Collector To Base Leak-
age Current lcso 0.1 20 nA Vcg=10V, Ig=0 37



MCT2E

ELECTRO-OPTICAL CHARACTERISTICS

CHARACTERISTIC SYMBOL GUAR.
MIN.
Capacitance Collector To Ceeo
Emitter
Capacitance Collector To Ceso
Base ’
Capacitance Emitter To Base Cero
Coupled
DC Collector Current Transfer CTRce 20
Ratio
DC Base Current Transfer Ratio CTRcs
Surge isolation voltage Viso 4000
3000
Steady state isolation voltage Viso 3500
2500
By (1-0) 3500
Isolation Resistance 1011
Isolation Capacitance
Collector-Emitter, Saturation
Voltage Ve (sat)
Bandwidth (see note 2) Bw
SWITCHING TIMES
Non-Saturated
Collector Delay Time ty
Rise Time t,
Storage Time tg
Fall Time e
Non-Saturated
Collector Delay Time ty
Rise Time t,
Storage Time tg
Fall Time t
Saturated
ton (from 5V to 0.8 V) ton (SAT)
t off (from SAT to 2.0 V) tog (SAT)
Saturated
ton (from 5 V to 0.8 V) ton (SAT)
t off (from SAT to 2.0 V) tors (SAT)
Non-Saturated
Base Rise Time t,
Fall Time ty
e
> Vee
* IC
o
V out
Rl
Circuit 1 — caos

38

TYP.

20
10
60

.35

1012

0.24

150

TYP.

0.5
2.5
0.1
2.6

2.0
15
0.1
15

175
175

GUAR.
MAX.

UNITS

pF
pF
pF

%

%
vDC

VAC-rms
vDC

VAC-rms
vDC
9]
pF
0.4 \2

KHz

UNITS

s

us

us

ns
ns

Circuit 2

(25°C Free Air Temperature Unless Otherwise Specified)

TEST CONDITIONS

Vee=0
Veg=10V

Vae=0

Veg=10V, =10 mA, Note 1

Veg=10V, I-10 mA

Relative humidity < 50%
Ta=+25°C, 1.0 < 10 KA
1 second

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

Vi.0=500 V
f=1MHz
Ic= 20 mA, Ig = 16 mA

1c=2MA, V =10V, R_=100 2
(Circuit No. 1)

TEST CONDITIONS

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

RL=1 K, Ic=2 mA, Vcc=10V
(Circuit No. 1)

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

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

R =1 KE, V=10V

Vee
O

RL

V out

C809




MCT2E

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES

SWITCHING TIME — SEC

NORMALIZED CURRENT TRANSFER RATIO — %

(25°C Free Air Temperature Unless Otherwise Specified)

W

. o : 01g
o ® 110% -
@ [
S a5l 2 I ’T <« L /1
Q e I 108
w = 90%" - -
w < e z -
Im z C
Q2 < / 1\ & - / /
- w 0% « A
z w S 107
& L 2 T o =
o 19) < 9 Vi 50 I ] -
3 ] £ : F
6 X
x = / <10 4
e} N z w =
£ I = 20 mA & 0 - F L/
) « 40 /P’"J H !
4 2 20" o
- o 30 w10 By
S 9 Ir = 10mA ¢ L1 ] Hi K =
< I 3 10 E ESsil C
= H LU 109 L ||
10 15 25 3 01" 2 .4.681.0 1020 406080 ~20-10 0 10 20 30 40 50 60 70 80 90 100
Vce COLLECTOR VOLTAGE DETECTOR (VOLTS) |+ — FORWARD CURRENT —mA G811 Ta ~ TEMPERATURE — °C 812
cs10

Fig.1 Collector Current vs. Fig. 2 Current Transfer Ratio vs.
Collector Voltage Forward Current
(for Typical CTR 30%)

Fig. 3 Dark Current vs. Temperature

2.0
1
HIGH CURRENT TRANSFER RATIO \ 1N
<~ 18
1
~16
A H Vce = 10 VOLTS \2 Ve = 10 VOLTS
=14 A
- \
z > > =
g2 2 —N2+HH 22
7 < % al © w
N Lo CUHREN1 TRANSFER RATIO 2 EA 210 - R = 10006
g G\ AN BN {
504 $os gs
o ec I = 10mA % os i,
' Ve = 10V Eh \ = R R =400
30— ; —— 30 34
- CTR—| ] L Re_= 100!
. 0.2 2
1 1 ' T
60 40 20 0 20 40 60 80 100 K 10K 100K 1 0.1 020304060810 2 3 4 567810
AMBIENT TEMPERATURE (°C)  C813 FREQUENCY (Hz) ca14 COLLECTOR CURRENT Ic (mA) c8185
Fig. 4 Current Transfer Ratio vs. Fig. 5 Collector Current vs. Fig. 6 Switching Time vs. Collector
Temperature Frequency Current
o~ JImA 2mA 1.0mA
g T Tl 180 T TTTTT 1.0
BT, - PULSE WIDTH TIME > | TYPicAl 0S5 .
A /l/H"H‘ 4, 160 6 ~H 4
U t, — STORAGE TIME [} o 2 8
6 3 2 S
10 == g || o 10mA
8 T =2 7 o 7
6 —DELAY TIME 5] N > 9.0mp
7 T . Z X
4 T Z < =}
< FALL TIME H £
2 all Ll 8 S 8.0mA
> IR < 1o 2 4 7.0ma
Z2 N t, — RISE TIME o mMCT2 x [ THe.0ma
° H & ol _BVeex v R @ o OmA
B ! [~ T4 = 25°C| £ o Hre oma
s L A \\,_’__ 3 [~ s 3.0mA
4 >r,' 1 >g E R smA T Lj2.0mA
2 CTR=5 @ N AFMCT2: Ve sam vs. e vs. Ie
2 111 0 98% OF ALL UNITS cR=20% | | | |ll]ll
10K 100K 2 4 6 81M 100K 200K 500 M 5 10M T2 5 10 20 50 100
Rg -- BASE RESISTANCE — @ C816 Rge — BASE EMITTER RESISTANCE — @ C817 Ir— FORWARD CURRENT —mA  C818

Fig. 7 Switching Time vs. Base Fig. 8 Collector — Emitter Breakdown

Fig. 9 Saturation Voltage vs.

Resistance Voltage vs. Base Resistance Forward Current

INPUT PULSE
PW=2us
DUTY CYCLE=
t = 10ns
= 10ns

OUTPUT < 4

c819 €820

Fig. 10 Circuit for Figure 7 Fig. 11 Waveforms for Figure 7
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f MCT2E

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

i 15 TTrTT— ys
| | z T T MCT2: FORWARD VOLTAGE vs.
> 45 — o ST 1 FORWARD CURRENT (Ve vs. I¢)
| Ir = 10mA S| 1 & 1.4f—vs, TEMPERATURE! »
40 —4 & 1 T 3 1
2 I = 2mA ] =
5 = R 7 K S RNE ps: y
TA = -55°
2 a g 1l 1 / 9! I iktriia= a1 1{M9=
o v o
£ 25 25 \ AN/ > LA TTA - +25°c L] Phi
< 43 [N 1l A
o —1 ag NCTR=20% .7 1/ ERl T
2 ——— Sy \T'/\ S LIHATA = 100 "]
B FQ 5 @ T M
CO < - S = -
‘ | ik CTR = 40% C 10
! g0 89 I = 10xI ! I 5
H >> Th-25C ) ol A
$ .05 | / Ve \.
N S NS S . — A 8| | !J.m
70 20 30 40 50 60 70 80 90 100 T2 ; 5 1 a2 5 1 10 20 50 100
Ta — AMBIENT TEMPERATURE —“C  C821 lc —~ COLLECTOR CURRENT (mA) (822 l¢ — FORWARD CURRENT —mA  C823
Fig. 12. Saturation Voltage vs. Fig. 13. Saturation Voltage vs. Fig. 14. Forward Voltage vs.
Temperature Collector Current Forward Current
” = 10 I¢ = 50 mAT—l¢ = 20 mA. 2
! A
£ pd i 20
«
af 0 = [ 30uA
Iy 16
& I 2 6o [ e
1~ & < I
3 = E 12 204A
| é PpES " E S —— |
| ] 10 60 et & 40 L_‘__‘___.—__-__._ 15ij
=) edinem < 8
TH E] Vee = 10V 1
| 5 Ve - 3MATT 3 A= 25°C I 10uA _|_|
‘ = Sauiii g 2
' 3 il E 4 1g =5uA T
) T -5 T
T, 2°C 2 Jle=0
L || R z 0 i N
100 000 10.000 100,000 0K 100K 0 a 8 12 16 20 24
TIME ~ HOURS c824 Rge ~ BASE RESISTANCE — ¢ C825 Ve, volts €826
Fig. 15, Lifetime vs. Forward Current Fig. 16. Sensitivity vs. Base Resistance Fig. 17. Detector Typical hfg Curves
(Note 4)
MODULATION CONSTANT I e .
ooy WF 470 CURRENT ‘i Ve =10VOLTS PULSE 470 " Vo =10VOLTS
p iNPUT INPUT
I—- — — — — I -
w | Y2, | DETECTOR e | NS
L —_— PULSE
i ouTPUT
D —— ouTPUT -—
‘__I; 3
R_ = 1000 R, = 1000
— —
- c827 - cp28
Modulation Circuit Used to Obtain Output vs Frequency Plot Circuit Used to Obtain Switching Time vs Collector Current Plot

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

Fall time (tf) is the time required for the collector current. to decrease from 90% of its initial value, to 10%.
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PHOTOTRANSISTOR OPTOISOLATOR

GENERAL
INSTRUMENT
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MCT26

PACKAGE DIMENSIONS FEATURES & APPLICATIONS

NGriEs |
A SYMBOL | MAX MAX |NOTES
A 355 902
C 20 666 . Py . .
*] I N E ® AC line/digital logic isolator
L S S e ® Digital logic/digital logic isolator
7 T L3 ® Telephone/telegraph line receiver
ER 10 . B Twisted pair line receiver
LS L0 ® High frequency power supply feedback control
- N L L ® Relay contact monitor
O ®  Power supply monitor
T Sausomsnonorincas @ UL recognized — File E50151
I 0, @ High isolation voltage
5 TN 0100 INE Viso = 2500 V RMS, 1 minute
€1338C ISO
ANODE Q} BASE
catHooe (2} L’_EGDCDLLECTQR
[© (D emrren
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 (10 S€C) ............. 260°C Derate linearly from 25°C ......... .. 26mW/°C
Input Diode Input to output voltage isolation .............. 2500 VDC
pForward current Total package power dissipation at 25°C ambient
Reverse voltage (LED plus detector) .............o.vevuinnn 250 mW
| i OC t it 3 mW/°C
Peak forward current (1 us pulse, 300 pps) -..... 30A Derate linearly from 25°C 8

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

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Emitter
Forward voltage V- — 1.25 1.5 \% le =20 mA
Reverse current | o — .15 10 MA Vg =30V
Capacitance C — 50 — pF V=0
Detector
hee — 150 — Ve =5V, I =100 uA
BVieo 30 85 - \% lc=1L.0mA, I =
BVeco 7 12 - \% lg =100 pA, g =
cEO 5 100 nA Veg =5V, 1=
Capacitance Collector-emitter C.p  ~— 8 — pF Vee =0
BV¢go 30 165 ~ \ lc =10 uA
lego (dark) — 1 100 nA Vg =5V, 1-=0
Coupled
DC current transfer ratio CTR 6 14 — % lg =10mA, Ve =10V, note 1
Breakdown voltage 4000 - — vDC t =1 second
2500 - - VAC, RMS @ f = 60 Hz, t = 1 minute
Resistance emitter-detector R , 1011 1012 Q Vep =500 VDC
Ve (SAT) - 0.2 0.3 v lc =250 uA, I =20 mA
- 0.2 0.5 \ e, = 1.6 mA, Iz =60 mA
Capacitance LED to detector C| o — 0.5 — pF f=1MHz
Bandwidth (see figure 5) By — 300 — kHz lc =2 mA, note 2
lc =2mA, VCE =10V, note 3

- Rise time + fall time (see oper. schematics) t, I, 2 - Ms
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MCT26

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

LSS T
. |

o 5 10 1% 20 25 30
Ve COLLECTOR VOLTAGE ~ DETECTOR (VOLTS)
€830

Fig. 1 Detector Output Characteristics

Ic COLLECTOR CURRENT — DETECTOR (mA)

LED CURRENT
10 VOLTS
FREE STANDI

1omA

4
G DEVICE

*4 RELATIVE CURRENT OUTPUT

60 40 20 60 80

0 100
AMBIENT TEMPERATURE ( €)
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Fig. 4 Current Output
vs. Temperature

Ic OUTPUT CURRENT — DETECTOR {mA}

COLLECTOR CURRENT (mA)

100
Vee = 10VOLTS
75 S S 7
so |t | i
25
0

0 10 20 30 40 50
Ig INPUT CURRENT — LED (mA)

Fig. 2 Input Current vs.
Output Current

o LTI NN
i
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Fig. 5 Output vs. Frequency

60
C831

SWITCHING TIME (us)

10-!
€ 10-
H Vee = 10 VOLTS
o 10-7
»5— 10-1
&
&
3
%10
H
° 10-1
10-12 /
-40 - 2 40 B El 1
AMBIENT TEMPERATURE (C)  C832
Fig. 3 Dark Current vs.
Temperature (°C)
Ve = JovoLT!
S, L HH
~N
] R = 4700 _H"
N R = oot | |

01

020304060810 2 34 567810
COLLECTOR CURRENT i, (mA)

€835
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

MODULATION 1,5 479 SonsTANT <5 Vec-movots PULSE 792
po N" AAA—@ INPUT INPUT
=T = = A —
Lo | !F 2 | oeTecTor o |
Lj—— _J
> OUTPUT -—

Modulation Circuit Used to Obtain Outputvs. Frequency Plot

R, = 1000

€837

Ve =10VOLTS

PULSE
OUTPUT

R, =100

C838

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 ic 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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GENERAL
INSTRUMENT

MCT210

PACKAGE DIMENSIONS DESCRIPTION
The MCT210 incorporates a NPN silicon planar
A phototransistor optically coupled to a galium
c arsenide infrared emitting diode. The MCT210 has a
6 5 4 ‘} specified minimum CTR of 50%, saturated, and
Y Y —AD— 150%, unsaturated.
T »a
B
l FEATURES
® TTL compatible 1-10 gate loads
1 ® High CTR with transistor output
w MCT210—150% min,
m Specified CTR over temperature range
,1 ® Good logic load characteristics
—f_ VoL =0.4V @ 1.6 mA to 16 mA
N anooe (O (© oot output sinking (1)
SEATING * caTHoDE (2) (©) coLiecTor ® UL recognized (File #50151)
PLANE
P [© (@ ewiTTen
APPLICATIONS
1338 ®m Digital logic isolation
SYMBOL INN?:XES h:1nA")‘( NOTES - Llne receivers . .
A 35 | 802 ®  Feedback control circuits
R e = Monitoring circuits
D 15° 15°
E 300 Ref. | 7 62 Ref 1
F 014 0.36
G 325 8.26
H 070 1.78
J 110 279
K 022 056
L 085 216 2
M 3
N 175 4.45 4
P 5
NOTES
1. INSTALLED POSITION OF LEAD CENTERS
2. FOUR PLACES
3.OVERALL INSTALLED POSITION
4. THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE
5. MINIMUM 0.100 INCH
ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE INPUT DIODE
Storage temperature. . .. .. ... .. -55°C to 150°C Forwardcurrent . ... ............... 60 mA
Operating temperature .. ... .... -55°C to 100°C Reversevoltage . . ... ... ... .......... 3.0V
Lead temperature Peak forward current
(Soldering, 10sec) . . . ..o i it 260°C (Luspulse,300PPS) . v v v v v i 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 mwW Derate linearly from +70°C ... ....... 2.0 mwW/°C
Derate linearly from 25°C .. ........ 3.4 mw/°C
Surge isolation . ... ... 4000 VDC OUTPUT TRANSISTOR
3000 VRMS Power dissipation @ 25°C ............ 200 mW
Steady state isolation . ............ 3500 VDC Derate linearly from 25°C .. ....... 2.67 mw/°C

2500 VRMS 43
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ELECTRO-OPTICAL CHARACTERISTICS (0° to +70°C Temperature unless otherwise specified)

INDIVIDUAL COMPONENT CHARACTERISTICS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
& | Forward voltage Ve 1.25 1.50 VO Ig =40 mA
O | Forward voltage temp. -1.8 mV/ C
o coefficient .
5 | Reverse breakdown voltage BVg 6.0 15 v Ir = 10 HA
% Junction capacitance Cy 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 Ve =5V, lc =10 mA
Breakdown voltage
o« Collector to emitter BVceo 30 45 Vv lc=1.0mA, Ig=0
e Collector to base BVego 30 \ lc =10 uA
@ Emitter to collector BVeco 6 8 \ lg = 100 UA, Ig =0
% Leakage current
é Collector to emitter lceo 5 50 nA Vee =5V, I =0,
= Ta=+25C
5 _ 30 UA Vee =5V, Ig =0,
= Capacitance .
2 Collector to emitter 8 pF Veg =0,f=1MHz
° Coiiector to base 20 pF Veg =5,f=1MHz
Emitter to base 10 pF Vegg =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 % Veg =0.4V, g =3.2mA
o to 32 mA
] 150 225 % Vce =5.0V, [ =10mA
Current transfer ratio, leg/le 0.6 % Veg =5.0V, g =10mA
collector to base
Saturation voltage VeeSAT)
collector to emitter
MCT210 0.2 0.4 \% le =16 mA, Ig = 32 mA
Surge isolation Viso 4000 vDC Relative humidity < 50%,
Ta=+25C, l,o <10 A
= 3000 VAC-rms 1 second
O | steady state isolation Viso 3500 vDC Relative humidity < 50%,
2 Ta=+25C, o< 10uA
3 2500 VAC-rms 1 minute
@ | Isolation resistance Riso 101 5x1012 ohms V5 =500 VDC,
Ta=+25C
Isolation capacitance Ciso 1.0 pF f=1MHz
Non-saturated
» Rise time te 4 Ms R =100%,Ic =2mA,
£ Vee =5V
E Fall time ts 5 us See Figures 17 and 18
9 | saturated '
I Rise time 1, 25 us R =5608, I =16 mA
e Fall time ¢ 25 Ms See Figures 17 and 18
= Propagation delay
@ High to low TeD(HL) 2 Ms Ry = 2.7K, Ig = 16 mA
Low to high Teo(LH) 10 us See Figures 17 and 18




MCT210

TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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Fig. 1. Forward Voltage vs.
Forward Current
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Fig. 10. Collector to Emitter Leakage
Current vs. Temperature
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Fig. 5. Collector to Emitter Breakdown
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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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Fig. 9. Collector to Emitter
Saturation Voltage vs. Temperature
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MCT210

TYPICAL SWITCHING CHARACTERISTICS
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PHOTOTRANSISTOR OPTOISOLATOR

MCT270

PACKAGE DIMENSIONS

[ iel [

8
j O F
oYYy —
T oz
L H
INGHES | _mm
SYMBOL | MAX. | MAX. |NOTES
T T A 355 | 002
N B 270 | 6
SEATING L ! g “;f KX
PLANE
E 1300 Aer | 762 Rel | 1
Pow F 014 K
' [ 325 2
H 070 7
—’H*—K J 110 78
c1240 3 K o2 5
T 085 Xl z
™ 3
N 75 | 45 | 4
P 5

NOTES

1. INSTALLED POSITION OF LEAD CENTERS

2. FOUR PLACES

3. OVERALL INSTALLED POSITION

4. THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE

5. MINIMUM 0.100 INCH

ANODE q (©) sase
CATHODE @} [® coLiecron

q (D emitren

C1339

Fig. 1 Equivalent Circuit

DESCRIPTION

The MCT270 is a phototransistor-type optically
coupled isolator. A gallium arsenide infrared
emitting diode is selectively coupled with an NPN
silicon phototransistor.

FEATURES

® |solation voltage
2500VAC RMS — Steady State Rating
3000VAC RMS — Surge Rating

® Minimum current transfer ratio of 50%

® Maximum turn-on, turn-off time 10u seconds
specified

®  Underwriters Laboratory (UL) recognized
File E50151

APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE

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

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

(LED plusdetector) ................ 260 mW
Derate linearly from 25°C . .. ....... 3.5mw/°C

INPUT DIODE

Forward DCcurrent ... .............. 90 mA
Reversevoltage . ..................... 3V
Peak forward current

(1 us pulse,300pPpPS) . ..o e i 3.0A
Power dissipation 25°C ambient . .. ... .. 1356 mw
Derate linearly from 256°C ... ....... 1.8 mW/°C
OUTPUT TRANSISTOR

Power dissipation @ 26°C . . .. ... ...... 200 mW
Derate linearly from 26°C . ........ 2.67 mW/°C
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MCT270

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 CTRce 50 115 % Ig=10mA; Vgg= 10V
8 Current Transfer Ratio,
collector to base CTRce 0045 0.15 % lp=16mA;Vcg =10V
. Saturation voltage VeE(SAT) 21 .40 Vv le =10mA; | =2 mA
‘ Non-saturated N .
" Turn-on time ton 6.0 10 us { \R/L =_1:°vn’ le=2mA;
off 1 cc*
g Turn-off time totf 5.5 10 MS See figures 11, 13
= | Saturated
g Turn-on time ton 3.9 us { lg=16mA; R = 1.9 K
S Turn-off time toff 48 MS See figures 12, 14
g (Approximates a typical TTL interface)
5 Turn-on time ton 3.9 us { lg= 16 mA; R =4.7KQ
Turn-off time toff 110 I’ See figures 12, 14
(Approximates a typical low power TTL interface)
Surge isolation Viso 4000 vDC Relative humidity < 50%,
li-o € 10 kA
2 3000 VAC-rms 1 second
| g Steady state isolation Viso 3500 vDC Relative humidity < 50%,
< l-o € 10 kA
§ 2500 VAC-rms 1 minute
= | Isolation resistance Riso 10M ohms V|.0 =500 vDC
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP, MAX. UNITS TEST CONDITIONS
8 | Forward voltage Vg 1.3 1.50 v I = 20 mA
o Forward voltage temp.
o coefficient -1.8 mv/°C
5 Reverse voltage VR 3.0 25 \ Ir =10 A
£ | Junction capacitance Cy 50 pF VE=0V,f=1MHz
- 65 pF VE=1V,f=1MHz
Reverse leakage current IR 035 10 MA Vg=3.0V
DC forward current gain hee 100 500 Vce =5V, Ic =100 uA
« Breakdown voltage
o Collector to emitter BVceo 30 45 \ lc=10mA, Ig=0
& | collector to base BVceo 70 130 v Ie= 10 uA
2 Emitter to base BVeso 5 7 v lg =100 A, Ig =0
é Leakage current
™ Collector to emitter lceo 5 50 nA Veg =10V, I =0
5 Collector to base lcso 20 nA Veg =10V, e =g
B Capacitance
=} Collector to emitter 8 pF Vce =0, f=1MHz
° Collector to base 20 pF Veg =5, f=1MHz
Emitter to base 10 pF Vgg =0, f=1MHz
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TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified) -
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TYPICAL SWITCHING CHARACTERISTICS
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DESIGNER SERIES
PHOTOTRANSISTOR OPTOISOLATOR
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MCT271

PACKAGE DIMENSIONS DESCRIPTION

The MCT271 is a phototransistor-type optically
coupled isolator. A gallium arsenide infrared
emitting diode is selectively coupled with an NPN

b |
T
_t
e

silicon phototransistor.
T_" A ili hotot ist
B E
Lo |
TR L ¥ FEATURES
e ® Controlled Current Transfer Ratio — 45% to 90%
. ; (specified conditions)
‘] I‘_ _.I |‘- ® Maximum Turn-on time — 7 useconds
f (specified condition)
senrme | 4 srwsow | " | o |wores ® Maximum Turn-off time — 7 useconds
PLANE ‘*T' ¢ LN .7 (specified condition)
P T % [ 3% ® Surge Isolation Rating —
; J > soomar e 4000 volts DC 3000 volts AC, rms
c1240 l_"ljll‘_K F [ 0w [ o ® Steady-state Isolation Rating —
5 EC 3500 voits DC 2500 volts AC, rms
K 2 o ® Underwriters Laboratory (U.L.) recognized
L z — File E50151
N 175 445 4
P 5
’;‘.OILE'STALLEDFOSWIDN OF LEAD CENTERS APPLICATIONS
2. FOUR PLACES . .
& THESE MEASUREMENTS ARE WADE FROM ® Switching networks

THE SEATING PLANE

5. MINIMUM 0100 INCH = Power supply regulators
o1338C ® Digital logic inputs
® Microprocessor inputs
ANODE (D} BASE m Appliance sensor systems
catHooe @) (© couecTor
[© (® emitTen
C1339
ABSOLUTE MAXIMUM RATINGS
INPUT DIODE
TOTAL PACKAGE . 5 Forward DCcurrent ... .............. 60 mA
Storage temperature . .. ....... —55°C to 150°C Reversevoltage . ...........c.ccovuon.n 3V
Operating temperature . . .. .. ... -55"Cto 100°C Peak forward current
Lead temperature R (1 us pulse, 300PPS) . .o ov v v 30A
(Soldering, 10sec) ............ P 260°C Power dissipation 25°C ambient ... .. ... 90 mw
Total package power dissipation @ 25°C Derate linearly from 25°C . .. ....... 1.2 mW/°C
(LED plus detector) . ............... 260 mW OUTPUT TRANSISTOR
inearly from 25°C .. ........ 3.4 mW/°C
Derate linearly from mw/ Power dissipation @ 25°°C ............. 200 rTLW
Derate linearly from25°C ......... 2.67 mW/ C
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MCT271

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

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio, .
collector to emitter (a) CTRce 45 67 90 % lg=10mA; Vee=10V
8 12,5 % Ig=16 mA; Veg = 0.4 V
Current Transfer Ratio,
collector to base CTRcs 0.15 % lg=10mA;Vcg=10V
Saturation voltage VCE(SAT) 0.14 .40 v Ig=16 MA; Ic=2mA
Non-saturated
Turn-on time ton 49 7 us R =100 Q;lc=2mA;
8 Vec=5V
E Turn-off time toff 4.5 7 us See figures 11, 13
o Saturated
z2 Turn-on time ton 5.2 us Ig=16mA; R =19 KQ
g Turn-off time toff 38 us See figures 12, 14
[ (Approximates a typical TTL interface)
H Turn-on time ton 4.9 us lg=16 mA; R|_=4.7 KQ
Turn-off time toff 90 us See figures 12, 14
(Approximates a typical low power TTL interface)
Surge isolation Viso 4000 vDC Relative humidity < 50%,
h_o <10uA
2 3000 VAC-rms 1 second
9 Steady state isolation Viso 3500 vDC Relative humidity < 50%,
2 li_o < 10 A
o] 2500 VAC-rms 1 minute
2 | Isolation resistance Riso 101 ohms V|.0 = 500 VDC
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
g Forward voltage Ve 1.20 1.50 \% Ig =20 mA
o Forward voltage temp.
a coefficient -1.8 mv/°C
5 | Reverse voltage VR 3.0 25 v I = 10 uA
% Junction capacitance Cy 50 pF VE=0V,{=1MHz
- 65 pF VE=1V,f=1MHz
Reverse leakage current Ir 0.35 10 uA Vg=30V
DC forward current gain hee 100 420 Vecg =5V, Ic =100 pA
o« Breakdown voltage
o Collector to emitter BVcEo 30 45 \ lc=10mA, Ig=0
% | Collector to base BVcao 70 130 v lc=10 kA
Z Emitter to base BVeso 5 7 v g =100 A, I =0
< Leakage current
E | collector to emitter Iceo 5 50 nA Ve =10V, 1 =0
-
E Capacitance
5 Collector to emitter 8 pF Vece=0,f=1MHz
© | Collector to base 20 pF Vep =5, f=1MHz
Emitter to base 10 pF Veg=0,f=1MHz




MCT271
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TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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TYPICAL SWITCHING CHARACTERISTICS
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GENERAL

INSTRUMENT

DESIGNER SERIES
PHOTOTRANSISTOR OPTOISOLATOR

MCT272

PACKAGE DIMENSIONS

T ey
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INCHES mm
SYMBOL | MAX MAX NOTES
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— |}k G 325 826
c1240 3 H 070 17
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K 022 | 0t
L 085 21 2
[ 3
N 175 445 4
P 5

NOTES

1. INSTALLED POSITION OF LEAD CENTERS

2 FOUR PLACES
3. OVERALL INSTALLED POSITION

4 THESE MEASUREMENTS ARE MADE FROM

THE SEATING PLANE
5. MINIMUM 0.100 INCH

ci33ec
ANODE d} (© sase
CATHODE d [ cociecon

G) (D emiTTen

C1339

DESCRIPTION

The MCT272 is a phototransistor-type optically
coupled isolator. A gallium arsenide infrared
emitting diode is selectively coupled with an NPN
silicon phototransistor.

FEATURES

® Controlled Current Transfer Ratio — 75% to 150%
(specified conditions)
m Maximum Turn-on time — 10 useconds
(specified condition)
® Maximum Turn-off time — 10 useconds
(specified condition)
® Surge Isolation Rating —
4000 volts DC
m Steady-state Isolation Rating —
3500 volts DC
® Underwriters Laboratory (U.L.) recognized
— File E50151

APPLICATIONS

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

3000 volts AC, rms

2500 volts AC, rms

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE

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

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

(LED plusdetector) . ............... 260 mW
Derate linearly from 25°C . .. ....... 3.5 mW/°C

INPUT DIODE

Forward DCcurrent ... .............. 60 mA
Reversevoltage . ..................... 3V

Peak forward current

(1 us pulse, 300 pps) ................. 3.0A

Power dissipation 256°C ambient . .. ... .. 90 mW 1
Derate linearly from 25°C .. ........ 1.2 mW/°C

OUTPUT TRANSISTOR

Power dissipation @ 25°C. . .. ......... 200 mw

Derate linearly from 25°C . ........ 2.67 mW/°C
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MCT272

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

"TRANSFER CHARACTERISTICS .
CHARACTERISTIC SYMBOL MIN.  TYP MAX. UNITS " TEST CONDITIONS
Current Transfer Ratio, .
collector to emitter (a) CTRce 76 1186 150 % Ig=10mA; Vcg=10V
| 8 125 % IF=16mA; Vgg=0.4V
Current Transfer Ratio,
collector to base CTRce 0.15 % lg=10mA; Veg=10V
Saturation voltage Vce(SAT) 0.12 40 \ lg=16mA; Ic=2mA
Non-saturated
Turn-on time ton 6.0 10 Hs RL=1000;lc=2mA;
2 Vee=5V
H Turn-off time toff 5.5 10 us See figures 11, 13
; Saturated
2 Turn-on time ton 3.9 Hs lg=16mA; R =19 KQ
5 Turn-off time toff 48 us See figures 12, 14
[ (Approximates a typical TTL interface)
% Turn-on time ton 3.9 us Ig=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%,
ll-0 < 10kA
2 3000 VAC-rms 1 second
=} Steady state isolation Viso 3500 VvDC Relative humidity < 50%,
g lh-o < 10 4A
. S 2500 VAC-rms 1 minute
j 2 | Isolation resistance Riso 10m ohms V.0 =500 VDC
|
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
g Forward voltage Ve 1.20 1.50 \2 lg =20 mA
<] 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 VE=0V,{=1MHz
- 65 pF VE=1V,f=1MHz
Reverse leakage current IR 0.35 10 uA VR= 30V
DC forward current gain hgg 100 500 Vece =5V, Ic =100 A
« Breakdown voltage
o Collector to emitter BVceo - 30 45 \ Ic=10mA,Ig=0
& | Collector to base BVcBo 70 130 v Ic= 10 A
2 Emitter to base BVeso 5 7 \Y lg =100 uA, Ig =0
< Leakage current
E Collector to emitter lceo 5 50 nA Ve =10V, Ig=0
-
g Capacitance
= Collector to emitter 8 pF Vee=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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TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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TYPICAL SWITCHING CHARACTERISTICS
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GENERAL

INSTRUMENT

DESIGNER SERIES
PHOTOTRANSISTOR OPTOISOLATOR

MCT273

PACKAGE DIMENSIONS

(ol [
3

T INCHES | mm
M SYMBOL | MAX_ | MAX. |NOTES
A 35 | 002 |

SEATING 4 5 770 | 686
PLANE T 130 330
P M D 15 15°

| E | 300 Rel |762Rel.| 1
_ F 014 | O 36
|}k G 3% | 828
c1240 ) H 070 78
J 110 79
K 022 K]

C 085 16 2

[ 3

N 175 445 4

P 5

JOTE!
1. INSTALLED POSITION OF LEAD CENTERS
2 FOUR PLACES
3. THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE
4. MINIMUM 0.100 INCH

C1339C

anooe (1) %) BASE
CATHODE @} (® cotLecror
[© (® emiTTeR
c1339

DESCRIPTION

The MCT273 is a phototransistor-type optically
coupled isolator. A gallium arsenide infrared
emitting diode is selectively coupled with an NPN
silicon phototransistor.

FEATURES

Controlled Current Transfer Ratio — 125% to 250%
(specified conditions)

Maximum Turn-on time — 20 useconds
(specified condition)

Maximum Turn-off time — 20 useconds
(specified condition)

Surge Isolation Rating —

4000 volts DC 3000 volts AC, rms
Steady-state Isolation Rating —

3500 volts DC 2500 volts AC, rms
Underwriters Laboratory (U.L.) recognized
— File E50151

APPLICATIONS

Microprocessor board, reversible input/output
Sensors to logic

Logic to controls

Appliance controls

Industrial process control systems

ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE

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

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

(LED plusdetector) . ............... 260 mW
Derate linearly from 26°C ... ....... 3.5 mwW/°C

INPUT DIODE

Forward DCcurrent . ................ 60 mA
Reversevoltage . ..................... 3V
Peak forward current

(1 us pulse, 300pps) ... vvv i, 3.0A
Power dissipation 25°C ambient ... .. ... 90 mW
Derate linearly from 25°C .. ........ 1.2 mw/°C
OUTPUT TRANSISTOR

Power dissipation @25°C . . .. ......... 200 mW
Derate linearly from 25°C . ........ 2.67 mw/°C
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ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN.  TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter (a) CTRce 125 200 250 % lg=10mA; Vgcg=10V
8 12.5 % lg=16 mA; Vo= 0.4V
' Current Transfer Ratio,
collector to base CTRcB 0.15 % 1g=10mA; Veg=10V
Saturation voltage VCE(SAT) 0.20 .40 Y IE= 16 mA; Ic=2mA
: Non-saturated
Turn-on time ton 7.6 20 us R =1009Q;1c=2mA;
2 ' Vee=5V
2 Turn-off time toff 6.6 20 us See figures 11, 13
; Saturated
2 Turn-on time ton 3.6 us Ig=16 mA; R_= 1.9 KQ
5 Turn-off time toff 75 us See figures 12, 14
[ (Approximates a typical TTL interface)
S Turn-on time ton 3.6 us Ig= 16 mA; R_=4.7 KQ
Turn-off time toff 155 us See figures 12, 14
{Approximates a typical low power TTL interface)
Surge isolation Viso 4000 vDC Relative humidity < 50%,
li-o < 10 kA
; 2 3000 VAC-rms 1 second
! © | steady state isolation Viso 3500 vDC Relative humidity < 50%,
% li—o < 10 uA
8 2500 VAC-rms 1 minute
: 2 | isolation resistance Riso 1om ohms Vi.0 =500 vVDC
|
1 Isolation capacitance Ciso 05 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
‘“:" Forward voltage Vg 1.20 1.50 \% Ig =20 mA
o Forward voltage temp.
o coefficient -1.8 mv/°C
'5 Reverse voltage VR 3.0 25 Y Ig = 10 LA
S | Junction capacitance [of] 50 pF VE=0V,f=1MHz
- 65 pF Ve=1V,f=1MHz
Reverse leakage current Ir 0.35 10 MA Vg=3.0V
DC forward current gain hge 280 Vcg =5V, Ic =100 nA
« Breakdown voltage
o Collector to emitter BVceEo 30 45 \Y Ic=1.0mA, Ig=0
5 Collector to base BVcgo 70 130 \ lc =10 A
2 Emitter to base BVeBO 5 7 \ lg =100uA, Ig=0
< Leakage current
E Collector to emitter Iceo 5 50 nA Vee=10V,Ig=0
=
?_ Capacitance
) Collector to emitter 8 pF Vceg =0, f=1MHz
O | coliector to base 20 pF Veg=5,f=1MHz
Emitter to base 10 pF Vgg =0, f=1MHz
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TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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TYPICAL SWITCHING CHARACTERISTICS
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GENERAL
INSTRUMENT

DESIGNER SERIES
PHOTOTRANSISTOR OPTOISOLATOR

MCT274

PACKAGE DIMENSIONS

e
M

[ F
T =1
T ez
L H
INCHES | mm
SYMBOL | MAX. | MAX. |NOTES
T_ T A 35 | 902
N ] 270 | 686
sears § ! B
PLANE
E 300 Rel. | 762 Ref.| 1
P M F 014 0.36
G 325 | B2
A 070 | 1.7
—{[}—x J 110 278
ci240 3 K 022 | 06
T 085 | 21 7
M 3
N 75 | 445 0
P 5

NOTES

1. INSTALLED POSITION OF LEAD CENTERS
ES

2 FOUR PLACI

3. THESE MEASUREMENTS ARE MADE FROM

THE SEATING PLANE
4. MINIMUM 0,100 INCH

DESCRIPTION

The MCT274 is a phototransistor-type optically
coupled isolator. A gallium arsenide infrared
emitting diode is selectively coupled with an NPN
high-gain silicon phototransistor.

FEATURES

® Controlled Current Transfer Ratio — 225% to 400%
(specified conditions)

® Maximum Turn-on time — 25 useconds
(specified condition)

B Maximum Turn-off time — 25 useconds
(specified condition)

®m Surge Isolation Rating —
4000 volts DC 3000 volts AC, rms

®m Steady-state Isolation Rating —
3500 volts DC 2500 volts AC, rms

® Underwriters Laboratory (U.L.) recognized
— File E50151

APPLICATIONS

c1asec = Control Relays
= Digital controls
anooe () (©® ease = Microprocessor controls
} a Replace slow photodarlington types with better
catrooe (2 [© coiecron switching speeds and equivalent gain devices
= Multiple gate interface
@ (D emiTTeR
C1339
ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE INPUT DIODE oA
Storage temperature . . ........ -55°C to 150°C ;wward DIC current ...l 6 g‘v
Operating temperature . . . ... ... -55°C to 100°C Bverse voltage . .............c.eenn
Lead temperature Peak forward current 30A
(Soldering, 10 S6C) . . . ...\ rit .. 260°C (1 ps pulse, S00ppS), . oo oo oo
Total package power dissipation @ 25°C Dower IA'ss'pal '?cn 25°aC lent ... Y ‘2 mW/°C
(LED plus detector) .. .............. 260 mW erate linearly from 25°C . ... ... :
Derate linearly from 25°C .. ........ 3.5 mW/°C OUTPUT TRANSISTOR
Power dissipation @ 25°°C ............. 200 rr‘!JW
Derate linearly from25°C . ........ 2.67 mW/°C
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ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN.  TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio, ; . '
collector to emitter (a) CTRce 225 305 400 % lg=10mA; Veg=10V
8 125 % Ig=16mA; Veg=0.4V
Current Transfer Ratio,
collector to base CTRcs 0.15 % lg=10mA;Vcg=10V
Saturation voltage VcE(SAT) 0.16 .40 v lg=16mA;Ic=2mA
| Non-saturated
Turn-on time ton 9.1 25 us R =100 Q2;1c=2mA;
8 Vee=5V
§ Turn-off time toff 7.9 25 us See figures 11, 13
; Saturated
2 Turn-on time ton 3.0 M lg=16mA; R =19KQ
E Turn-off time toff 95 'S See figures 12, 14
= (Approximates a typical TTL interface)
H Turn-on time ton 3.0 us Ig=16mA; R = 4.7 KQ
Turn-off time toff 185 us See figures 12, 14
{Approximates a typical low power TTL interface)
Surge isolation Viso 4000 vDC Relative humidity < 50%,
lj_o < 10 uA
2 3000 VAC-rms t =1 second
i g Steady state isolation Viso 3500 vDC Relative humidity < 50%,
| 3 li.o <10 kA
| o 2500 VAC-rms  t=1 minute
; @ | Isolation resistance Riso 101 ohms V.0 =500 VDC
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX, UNITS TEST CONDITIONS
B Forward voltage Vg 1.20 1.50 \ Ig =20 mA
o Forward voltage temp.
o coefficient -1.8 mVv/°C
5 | Reverse voltage VR 3.0 25 v Ig = 10 uA
S | Junction capacitance Cy 50 pF VE=0V,f=1MHz
= ‘ 65 pF VE=1V,f=1MHz
Reverse leakage current IR 0.35 10 MA Vg=3.0V
DC forward current gain hgg 360 Vcg =5V, Ic =100 uA
« Breakdown voltage
o Collector to emitter BVceo 30 45 \% Ic=10mA,lIg=0
E Collector to base BVceo 70 130 \ lc=10uA
g Emitter to base BVEBO 5 7 \ lg =100 uA, [ =0
< Leakage current
£ | collector to emitter Iceo 5 50 nA Vee =10V, 1g=0
[
.2_ Capacitance
2 Collector to emitter 8 pF Vee =0, f=1MHz
o Collector to base 20 pF Veg=5,f=1MHz
Emitter to base 10 pF Vegg=0,f=1MHz
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TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified) -
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TYPICAL SWITCHING CHARACTERISTICS
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DESIGNER SERIES
PHOTOTRANSISTOR OPTOISOLATOR

GENERAL

[ d
-
2
=
o
2
S
Q
(o]

INSTRUMENT

MCT275

PACKAGE DIMENSIONS DESCRIPTION

The MCT275 is a phototransistor-type optically
y———A—~—'] c-—l coupled isolator. A gallium arsenide infrared
& Py !‘ _3,,- emitting diode is selectively coupled with a high
T f voltage NPN silicon phototransistor.

-

o . FEATURES
N Y _% = High voltage output — 80 volts, BVg,
cra¢0 m Controlled Current Transfer Ratio — 70% to 210%

(specified conditions)

" i ' S n lt\{laxir'?_ur: T“:;'.'t?" t)ime — 15 useconds
T INGHES $pecified condition
N T B S 2 m Maximum Turn-off time — 15 useconds
SECI'N"SJH— s - (specified condition)
° oS m Surge Isolation Rating —
P M . & 3
4 J E 39:‘2.' e 4000 volts DC 3000 volts AC, rms
l.—'i.ll*'K e m Steady-state Isolation Rating —
e : KN B 3 3500 volts DC 2500 volts AC, rms
* 085 |21 2 ® Underwriters Laboratory (U.L.) recognized
O W o — File E50151
P 5

NOTES
1. INSTALLED POSITION OF LEAD CENTERS

; iagSRE%QESESREMENTSA E MADE FROM
\RE MADE FR(
THE SEAYIN(;)PLANE APPLICAT'ONS

4. MINIMUM 0.100 INCH

c1asec ® Telephone circuits
ANODE @} BASE ® Digital input to telecommunications
®m  [ndustrial control of high DC voltage
THODE 0l .
catone @) [© coutecron m Telephone relay driver
@ (© wiTTer
C1339

ABSOLUTE MAXIMUM RATINGS
TOTAL PACKAGE

INPUT DIODE

o o Forwardcurrent . .. ................. 60 mA
Storage temperature . .. ....... -55 Cto 150 C Reverse voltage . ..............ouvuuun. 3V

Operating temperature . . . .. .... -55"Cto 100 C Peak forward current
Lead temperature (1 us pulse, 300PPS) . .o ovvi i 3.0A
(Soldering, 10sec) .. ..........cvu... 260°C Power dissipation 25°C ambient ... ... .. 90 mW
{fé?al prlackzge powe}r dissipation @ 26°C 260 MW Derate linearly from 25°C . .. ....... 1.2 mW/°C

plusdetector) ................ m
h > o OUTPUT TRANSISTOR

Derate linearly from 26°C ... 3.5mw/C Power dissipation @25°C . . ........... 200 mwW
Derate linearly from 25°C ... ...... 2.67 mW/°C
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ELECTRO-OPTICAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter (a) CTRce 70 125 210 % lg=10mA; Veg=10V
2 12,5 % IF=16mA; Vg = 0.4V
Current Transfer Ratio,
collector to base CTRcs 0.15 % lIg=10mA; Veg=10V
Saturation voltage VCE(SAT) 0.25 -40 v Ig=16mA; Ic=2mA
Non-saturated
Turn-on time ton 45 15 us RL=100Q;1c=2mA;
I Vee=5V
E Turn-off time toff 3.5 15 us See figures 11, 13
o Saturated
z Turn-on time ton 3.2 us Ig=16mA; R =19 KQ
5 Turn-off time toff 50 us See figures 12, 14
= (Approximates a typical TTL interface)
(% Turn-on time ton 3.1 us Ip=16 mA; R_=4.7 KQ
Turn-off time toff 920 Ms See figures 12, 14
(Approximates a typical low power TTL interface)
Surge isolation Viso 4000 vDC Relative humidity < 50%,
o <10uA
2 3000 VAC-rms t=1 second
| =4 Steady state isolation Viso 3500 vDC Relative humidity < 50%,
: P o < 10 uA
2 2500 VACrms  t=1minute
| 2 | isolation resistance Riso 10M ohms V.0 =500 VDC
Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
8 | Forward voltage Ve 1.20 1.50 v Ig =20 mA
o Forward voltage temp.
o coefficient -1.8 mVv/°C
5 | Reverse voltage VR 3.0 25 v Iq = 10 uA
% Junction capacitance Cy 50 pF VE=0V,{=1MHz
- 65 pF Ve=1V,f=1MHz
Reverse leakage current IR 0.35 10 KA Vg=3.0V
DC forward current gain hgge 170 Vcg =5V, Ic =100 A
- Breakdown voltage
o Collector to emitter BVceo 80 85 \ Ic=10mA,Ig=0
‘é Collector to base BVceo 100 150 \Y lc=10 kA
2 Emitter to base BVEBO 5 7 \ lg = 100 A, Ig =0
< Leakage current
E Collector to emitter Iceo 5 50 nA Vece=10V,Ig=0
[
E Capacitance
5| collector to emitter 8 pF Veg =0, f=1MHz
° Coliector to base 20 pF Veg =5, f=1MHz
Emitter to base 10 pF Vgg=0,f=1MHz
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el . '
TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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TYPICAL SWITCHING CHARACTERISTICS
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DESIGNER SERIES
PHOTOTRANSISTOR OPTOISOLATOR

GENERAL

[
2
[}
2
=
[
2
[
2
=3
o

INSTRUMENT

MCT276

PACKAGE DIMENSIONS DESCRIPTION

The MCT276 is a phototransistor-type optically
c»1 coupled isolator. A gallium arsenide infrared
" ,\sD. emitting diode is selectively coupled with a high
speed NPN silicon phototransistor.

[e]

FEATURES
T3 7 = . . . .
7 3 ¥ ® Highest speed discrete phototransistor optoisolator
cras0 m Controlled Current Transfer Ratio — 15% to 60%
(specified conditions)
‘l i ® Maximum Turn-on time — 3.5 useconds
—f—' SYMBOL anf:fs g NOTES (specified condition)
Ny T 7 ® Maximum Turn-off time — 3.5 useconds
SEATING Jﬂ_. s R (specified condition)
[R5 —J' & [ 300 Rel [762Rel| T ® Surge Isolation Rating —
' e o 4000 volts DC 3000 volts AC, rms
oo l;:lfl«—x " LI ®  Steady-state Isolation Rating —
K R 3500 volts DC 2500 volts AC, rms
e e 12 ® Underwriters Laboratory (U.L.) recognized
v L N — File E50151
NOTES
; DFNOSJAAI’;IL?():EPSOSITION OF LEAD CENTERS
3 ¥:ESSEE%$G¢S;§EKA?§2TSAHE MADE FROM APPL'CATIONS

4. MINIMUM 0.100 INCH
® Data communications

e ® Digital ground isolation
® Digital logic inputs
anooe () 8AsE m Microprocessor inputs
®  Appliance sensor systems
catHooe (2) (® coiiecTor
[© (© emTTer
C1339
ABSOLUTE MAXIMUM RATINGS INPUT . DIODE
TOTAL PACKAGE o o Forward DCcurrent . ................ 60 mA
Storage temperature ... ....... —55°C to 150°C Reverse voltage . .3V
Operating temperature . . . ...... -55"Cto 100°C Peak forward cun:e.ni """""""""
Lead temperature “

. ° us pulse, 300 pps) . ... 3.0A
'(I'Soc;!ac:e;ar::%az;g :)Z(\:/z/er. dlssma’uon@ 25°C ... 260°C Power dissipation 25°C°ambient ........ 90 rrLW
(LED plus detector) . ... ............ 260 mW Derate linearly from26°C . ......... 1.2mW/°C
Derate linearly from 25°C .. ........ 3.5 mW/°C OUTPUT TRANSISTOR

Power dissipation ®25°C. . ........... 200 mW
Derate linearly from 26°C .. ....... 2.67 mW/°C
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MCT276

ELECTRIO-.OPT‘lCAL CHARACTERISTICS (25°C Temperature unless otherwise specified)

TRANSFER CHARACTERISTICS
CHARACTERISTIC '~ SYMBOL MIN.  TYP. '~ MAX. UNITS TEST CONDITIONS
Current Transfer Ratio, .
collector to emitter (a) CTRce 15 30 60 % lg=10mA; Veg=10V
8 12,5 % Ig= 16 mA; Vg = 0.4V
Current Transfer Ratio,
collector to base CTRcs 0.15 % Ig=10mA; Veg=10V
Saturation voltage Vee(saT) 0.24 .40 \ lg= 16 mA; Ic=2mA
Non-saturated
Turn-on time " ton 2.4 35 us R =1009Q;Ic=2mA;
] Vee=5V
2 Turn-off time toff 2.2 35 us See figures 11, 13
Z Saturated
2 Turn-on time . ton 6.8 us lg=16mA; R_=1.9KQ
5 Turn-off time toff 16 us See figures 12, 14
= (Approximates a typical TTL interface)
H Turn-on time ton 5.4 us Ig= 16 mA; R = 4.7 KQ
Turn-off time toff 32 us See figures 12, 14
(Approximates a typical low power TTL interface)
Surge isolation Viso 4000 vDC Relative humidity < 50%,
l—o < 10 uA
. 2 3000 VAC-rms t=1 second
g Steady state isolation Viso 3500 vDC Relative humidity < 50%,
<« li—o < 10 kA
3 2500 VAC-rms  t=1 minute
2 | Isolation resistance Riso 1011 ohms V.0 = 500 VDC
Isolation capacitance Ciso 05 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
& | Forward voltage Ve 1.20 1.50 Y Ig =20 mA
© | Forward voltage temp.
o coefficient -1.8 mV/°C
5 | Reverse voltage VR 3.0 25 v g =10 kA
% | Junction capacitance C 50 pF VE=0V, f=1MHz
= 65 pF VE=1V,f=1MHz
Reverse leakage current Ig 0.35 10 MA Vg=3.0V
DC forward current gain heg 90 Veg =56V, lc =100 A
« Breakdown voltage
o] Collector to emitter BVcEo 30 45 \" lc=10mA,lIg=0
% | Collector to base BVceo 70 130 v lc=10 A
g’ Emitter to base BVEBO 5 7 v Ig = 100 A, Ig =0
< Leakage current
£ | collector to emitter Iceo 5 50 nA Vee=10V,Ig=0
-
2 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 Vgg=0,f=1MHz
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) . .pe
TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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TYPICAL SWITCHING CHARACTERISTICS
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DESIGNER SERIES
PHOTOTRANSISTOR OPTOISOLATOR

GENERAL

®
2
o
2
=
°©
2
o
2
o
o

INSTRUMENT

MCT277

PACKAGE DIMENSIONS

A—s]
6 5 4
[

i _]V
SEATING +
PLANE N

anooe (7) [® sase
CATHODE @} (5 coiiector
[© (@ emTTerR
€1339

.
_—‘_-_;}:
F
T €1240
INCHES | mm
SYMBOL | MAX. MAX  |NOTES

A 355 902
B 270 686
C 130 330
=] 15° 15°
E .300 Ref | 762 Ref. 1
F 014 036
G 325 8.26
H 070 178
J 110 279
K 022 056
L 085 216 2
M 3
N 175 445 4
P 5

N

1 INSTALLED POSITION OF LEAD CENTERS

2 FOUR PLACES

3 THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE

4 MINIMUM 0 100 INCH

C1338C

DESCRIPTION

The MCT277 is a phototransistor-type optically
coupled isolator. A gallium arsenide infrared
emitting diode is selectively coupled with an NPN
silicon phototransistor.

FEATURES

40% Transfer ratio at Vog (saT) of 0.4 volts for
multiple gate interface

® Temperature — stable from 0°C to 25°C

® Maximum Turn-on time — 15 useconds
(specified condition)

® Maximum Turn-off time — 15 useconds
(specified condition)

® Surge Isolation Rating —
4000 volts DC 3000 volts AC, rms

m Steady-state Isolation Rating —
3500 volts DC 2500 volts AC, rms

®  Underwriters Laboratory (U.L.) recognized
— File E50151

APPLICATIONS

m Digital to digital system interface
Sensor to many gates

Ground loop isolation

Power supply regulation

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE

Storage temperature . . ... .

Operating temperature . . . . .
Lead temperature

(Soldering, 10sec) .......

.... -B65°Cto 150°C
.... -55°Cto 100°C

Total package power dissipation @ 25°C

(LED plus detector) ......
Derate linearly from 25°C . .

.......... 260 mW

INPUT DIODE

Forward DCcurrent . ................ 60 mA
Reversevoltage . ...........oouiiivun.n 3V
Peak forward current

(1 us pulse, 300 pps)o ................. 3.0A
Power dissipation25°C . ............. 90 mW
Derate linearly from 25°C . ......... 0.8 mW/°C
OUTPUT TRANSISTOR

Power dissipation @ 251C ............. 200 n'LW
Derate linearly from25°C . ........ 2.67 mW/"C
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MCT277

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

TRANSFER CHARACTERISTICS
CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
© collector to emitter (a) CTRce 100 % Ig=10mA; Veg =10V
e 40 % IF=16mA; Vg = 0.4V
Current Transfer Ratio,
| collector to base CTRcB 04 % Ig=10mA;Vcg =10V
Non-saturated
m Turn-on time ton 15 us R =100Q;1c=2mA;
s Vec=5V
[~ Turn-off time toff 15 us See figures 15, 17
g Saturated
I Turn-on time ton 3.8 us IF=16mA; R =1.9KQ
g Turn-off time toff 90 Ms See figures 16, 18
E (Approximates a typical TTL interface)
2] Turn-on time ton 3.7 us g =16 mA; R =4.7 KQ
Turn-off time toff 190 us See figures 16, 18
(Approximates a typical low power TTL interface)
Surge isolation Viso 4000 vDC Relative humidity < 50%,
li_o < 10uA
| 4 3000 VAC-rms t =1 second
O | Steady state isolation Viso 3500 VvDC Relative humidity < 50%,
! [~ I_o < 10 4A
3 2500 VAC-rms  t=1 minute
£ | Isolation resistance Riso 101 ohms V.0 =500 VDC
Isolation capacitance Ciso 1.0 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
& | Forward voltage VE 1.20 1.50 \ Ig =20 mA
o Forward voltage temp.
o coefficient -1.8 mV/°C
5 | Reverse voltage VR 3.0 25 v Iq = 10 LA
% Junction capacitance Cy 50 pF Ve=0V,f=1MHz
- 65 pF VE=1V,f=1MHz
Reverse leakage current Ir 0.35 10 LA Vg=3.0V
DC forward current gain hgg 420 Vcg =5V, Ic =100 rA
< Breakdown voltage
o Collector to emitter BVceo 30 45 \2 lc=10mA, Ig=0
5 Collector to base BVceo 70 130 \ lc=10 A
2 Emitter to base BVeso 5 7 \ I = 100 uA, Ig =0
< Leakage current
E | Ccollector to emitter IcEo 5 50 nA Ve =10V, 1g =0
=
nD. Capacitance
5 Collector to emitter 8 pF Vece=0,f=1MHz
© | collector to base 20 pF Vcg =5, f=1MHz
Emitter to base 10 pF Vgg =0, f=1MHz
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TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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TYPICAL ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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TYPICAL SWITCHING CHARACTERISTICS
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PRELIMINARY DATA SHEET AlGaAs/PHOTOTRANSISTOR OPTOISOLATOR

GENERAL

INSTRUMENT

®
2
3]
2
2
]
2
3]
2
a
o

TTL/LSTTL COMPATIBLE PHOTOTRANSISTOR MGT5200
opToisoLAToR MGCT5201

PACKAGE DIMENSIONS DESCRIPTION

The MCT520X are high performance logic
compatible phototransistor type optically coupled

—n c—>| isolator products. They are constructed using a very
’ 6 5 4 A\ high-efficiency AlGaAs, 890 nm infrared emitter,
[0 —j[’— coupled to a high speed NPN phototransistor, in a
T high insulation double molded six-pin dual-in-line
package. They provide a very high current transfer
H ratio (CTR), high switching speed and 7500 VAC
l o . withstand test voltage performance. The critical
oy g =" circuit design parameters of CTRce and CTRcs are
Y2 3 TF erpion guaranteed over a temperature range of 0-70°C
c1

resulting in guaranteed switching propagation
delays when interfaced to LSTTL logic.

.‘ L ’.a —»1 H r_ The MCT5201 has a minimum saturated CTR of
G

120% for a LED input current of 5 mA. Maximum

1 i svmgoL |'NCHES[ mm 1 notes LSTTL interface propagation delays of 30 us are
Yy 355 | 002, guaranteed with the use of an external 330K resistor
SEATING 270 | 6386 between the base and emitter. The MCT5200 is
PLANE ‘ i 10 | 4% specified for a minimum saturated CTR of 100% for

A
B
C

v 2 300 Ref.|7.62 Ref.] 1 an input current of 10 mA.

* F 014 0.36

_>| 1._.( G 325 8.26
LJ [ FEATURES

J 11 .
K 022 | 056 m High CRTcE (sat)
L 085 | 216 2 MCT5200 100% Min. at IF = 10 mA
ﬁf YT j MCT5201 120% Min. at Ir = 5 mA
b - - 5 s Guaranteed switching speed with LSTTL load

s High withstand test voltage
5300 VAC RMS—5 seconds
Devirren 7500 VAC Peak—5 seconds
u High common mode rejection
Data rates up to 150 Kbit/s
s Underwriters Laboratory (UL) recognized file

anooe (7) (©snse » Performance guaranteed over 0°C to 70°C
temperature range
CcATHODE(2) (5)coLiecTor

w

#E50151

NOTES APPLICATIONS
1. INSTALLED POSITION OF LEAD CENTERS .. N .
2 FOURPLAGES simion = LSTTL digital logic isolation
el H :
4. THESE MEASUREMENTS ARE MADE FROM = |EEE 488 isolated inputs

THE SEATING PLANE = Switching power supply
5 MINIMUNM 0100 INCH crioea = High speed industrial interfaces

= |solated microprocessor inputs

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

TOTAL PACKAGE INPUT DIODE .
Storage temperature ............. ... -55°C to 150°C Forward DCcurrent.........c.oovviiiiinnionnn e 40 mA
Operating temperature .................. -55°C to 100°C Reversevoltage ............ccoveiiiiiiiieiiinnnn, 6V
Lead temperature (soldering, 10sec) .............. 260°C Peak forward current (1us pulse, 300 pps) ........... 10A
Total package, power dissipation Power dissipation . .........ceeunieeiiiiiiaiiiins 54 mW
(LED plus detector) .........cooovineininnnnn, 260 mW Derate linearly from 25°C ................... 0.7 mW/°C
Derate linearly from25°C .................... 3.5 mw/eC OUTPUT TRANSISTOR
Power dissipation............cooiiiiiiiiiiin. 200 mW
Derate linearly from 25°C .................. 2.67 mW/°C
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MCT5200 MCT5201

TRANSFER CHARACTERISTICS (Over Recommended Temperature, TA =0°C to 70°C, Unless Otherwise Specified)

CHARACTERISTIC SYMBOL_ | DEVICE MIN. | TYP* | MAX. | UNITS TEST CONDITIONS FIG. | NOTE
Saturated current |MCT-5200 100 150 IF =10 mA, Vce =0.4V 2,34
transfer ratio | CTRCE(SAT) g 120 225 % l[f=50mA Vce=04V | , 1
(collector to emitter) MCT-5201 100 175 lp=10mA, Vce =04V 235
Current transfer ratio CTR MCT-5200 200 % lF=10mA, Vce=50V 1
(collector to emitter) (°8)  [MCT-5201 300 IF=5mA,Vce=5.0V
! MCT-5200 | 0.2 0.3 If=10 mA, Vca = 4.3V
Current transfer ratio -
. CTRcB 0.28 0.5 % IF=50mA, Vcg=43V 2
(collector to emitter) MCT-5201 0.4 0.7 lF=10mA, Ves = 43 V 6,7
Saturation voltage v MCT-5200 0.2 0.4 v IF =10 mA, Ice = 10 mA
(collector to emitter) CE(SAT) ~5201 02 | o4 IF =5 mA, IcE =6 mA

SWITCHING CHARACTERISTICS (Over Recommended Temperature Ta = 0°C to 70°C, Unless Otherwise Specified)

CHARACTERISTIC SYMBOL | DEVICE MIN. TYP* | MAX. | UNITS TEST CONDITIONS FIG. [NOTE
pelay time N S ! I =10 mA, Vce = 0.4V 34
stlse |m<-t>. tr 12 18 RL=1.0K, Rge =330 K 15, 18 5,6
orage time s MCT-5200 us  |Vcc=50V
Fall time tt 17 30
Propagation delay H—L tPHL 5 12 e = 1_0 mA, VCE_= 0.'4 v
P tion delay L—H ¢ 13 20 Vecc =5.0V, RL= (Fig. 18) 7
ropagation delay PLH Ree = 330 K

Delay time ta 7 15 IF =5 mA, Vo = 0.4V 34

Rise time tr 6 20 _ _

St i t s 13 RL=1.0K Rge =330K | 13,18 56

orage time s MCT-5201 us  |Voc=50V

Fall time tt 19 30

Propagation delay H—L tPHL 12 30 e = 5_mA, Vee i 0'4 v

P tion delay L—H t 8 13 Vce =5.0V, RL = (Fig. 18) 7
ropagation delay PLH Ree = 330 K

“All typicals Ta=25°C

NOTES

1. DC current transfer ratio (CTR¢g) is defined as the transistor collector current (I ) divided by input LED current (I¢) x 100%, at a specified
voltage collector to emitter (Vcg).

NOOAWN

. Current transfer ratio is defined as the collector to base photocurrent (Iog) divided by the input LED current (Ig) times 100%.
. Switching delay time (t,) is measured for 50% of LED current to 90% falling edge of V.
. Rise time (t,) is measured from the 90% to 10% of V, falling edge.
. Storage time (t;) is measured from 50% of falling edge of LED current to 10% of rise edge of V.
. Fall time (t;) is measured from the 10% to 90% of the rising edge of V.

. The tp 1y propagation delay is measured from 50% point on the falling edge of the input pulse to the 1.3 V point on the rising edge of the

output pulse. The tpy,, propagation delay is measured from 50% point on the rising edge of input to 1.3 V point on falling edge of output pulse. -
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MCT5200 MCT5201

ISOLATION AND INSULATION (Ta = 25°C Unless Otherwise Specified)

CHARACTERISTIC SYMBOL | DEVICE MIN. TYP. MAX. | UNITS TEST CONDITIONS FIG. | NOTE | *
Common mode
rejection— CMH 5000 V/us \F/‘CNL; ?(OQV "l‘p_ o 7
output high L= IF=
Common mode _
rejection— CcML 5000 Vus ‘F"C": ?(OQV'"“‘L 5 mA
output low L= FToom
Common mode coupling MCT5200
capacitor Com & 02 PF
Package capacitance MCT5201 - -
input/output C-o 0.7 pF Vi-o=0,f =1MHz
Withstand insulation Viso 5300 Vac(rms) | Relative humidity < 50%
test voltage Viso 7500 Vac(Peak) | 11-0 < 10 uA, 5 seconds
Insulation resistance Riso 10" ohms | Vi-o=500V
INDIVIDUAL COMPONENT CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)
CHARACTERISTIC| SYMBOL DEVICE MIN. TYP. MAX. UNITS‘ TEST CONDITIONS FIG.| NOTE
w |_Forward voltage VE 1.3 1.5 \Y IF=5mA 1
Q
© | Forward voltage _ ° -
o coefficient AVE/ATA MCT5200 8 mv/°C | lF=2mA !
b |_Reverse voltage VR & 6 % iR=10 uA
o : MCT5201 - _
2 | Junction c 18 oF VE=0V,f=1MHz
capacitance 112 VE=1V,f=1MHz
h 450 1000 Vce=5V,Ice=2mA
FE— McTs200 - | CE=SM
DC forward hEE(SAT) 250 400 Vce=04V,Ice=6mA| g,
current gain h 550 1000 Vce=5V, Ice=2mA 9
. g FE MCGT5201 _ | Vce=SV.lce=2mA |
o hFE(SAT) 400 450 Vce=04V, Ice=6 mA
t | Breakdown voltage
@ | Collector to emitter] BVceo 30 45 v lc=1.0mA, Ir=0
§ Collector to base BVcBo MCT5200 30 70 \ Ilc =10 uA
& Emitter to base BVeso & 5 7 v Ie=10 uA
| Leakage MCT5201
nD. Collector to emitter| Icer 5 100 nA Vce=10V, IF=0, 1
5 Ree = 1 M
O | Capacitance
Collector to emitter] 8 pF Vce=0,f=1MHz
Collector to base 20 pF Ve =5,f=1MHz 12
Emitter to base 7 pF Veg=0,f=1MHz
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MCT5200 MCT5201
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Fig. 5. MCT 5201 Collector Current vs.
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MCT5200 MCT5201

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)
o 00 g
35 L 50uA 16 T 1771 Py 1 g
< 30 — 45uA 15 ’ 7 ee=sg £ 7 E]
| /// 4 /’40{.& 14 . § E
3 2 :/ 35,A w13 // L 5 0 a
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Fig. 8. Collector Current vs. Fig. 9 Normalizec hgg vs. Base Current Fig. 10. Co/lectO( Current (Icg) vs.
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7000 I T
6000 Vec=5.0V 5V 50 V-~
Q RL=1K 'F+ tr, = t=20ns
N Ta=25°C 1 6
> A
] 5000 lIH=5mA 7] Bob A ’? 1K
32 it =0mA i.. 2 5——o o
! g é 4000 VorH=20V — Vi = . . 5V—— SEvem———
SE VoL=08V Switch at A / Switch at B
2 = 3000 IF=0 . b
Ex Vem IF=5mA
O 2 2000
[ s \
i g F 1000 K Pulse Gen =
: ‘ c1821
O O 2 O e o Fig. 17. Text Circuit for Transient
Transient Amplitude—V ¢ 1g20 Immunity and Typical Waveforms
Fig. 17. Common Mode Transient Rejection vs.
Common Mode Transient Voltage
? Vec=50V
Pulse Gen Pulse Gen
Zo =500 1K Zo =500
f=10 KHz f=10 KHz
10% D.F. o o 10% D.F.
N z
! IF monitor IF monitor
100 0 100 0
i = = = = =
tr, th, td, ts tPHL, tPLH
TEST CIRCUIT : TEST CIRCUIT
c1822
MCT5200 MCT5201
Veec1 =50V Vecze =50V
RF MCT520X
IFL\ Ree Ru
_— A 1\ B
N\
LSTTL [© L 4 LSTTL GATE
For Ir > 5 mA l
open collector
L— output be used -
tPLH
13V
13V g
IF | RF | RL | Rse | teHL | tpLH [PATA
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PRELIMINARY DATA SHEET AlGaAs/PHOTOTRANSISTOR OPTOISOLATOR

GENERAL

INSTRUMENT

(4
®
2
=
o
2
]
o
o

Low INPUT cURRENT MGCT5210
HIGH GAIN PHOTOTRANSISTOR oPTOISOLATOR MGCT5211

PACKAGE DIMENSIONS DESCRIPTION
The MCT-521X are high performance CMOS/LSTTL
A C logic compatible phototransistor type optically
6 5 4 r ’ A\ coupled isolator products. They are constructed
M == "1 using a high-efficiency AlGaAs, infrared emitter,
A coupled to a photoefficient high gain NPN photo-

transistor in a high insulation double molded six pin
dual-in-line package. This package provides a

minimum of 7500 VAC Withstand Test Insulation,
x| gﬁJ 3 j_ and 5000 V/us common mode transient rejection.
T2 3 Cluo T The MCT-5211 is well suited for CMOS to
C1240A LSTTL/TTL interfaces, for it offers 250% CTRcE(SAT)
with 1 mA of LED input current. When an LED input
L H NorEsT current of 1.6 mA is supplied data rates to 20K bits/s
I.— svgoL | WAX | WAX. |NOTES are possible.
f 70w The MCT-5210 can easily interface LSTTL to
Vi < 18 [ 408 LSTTL/TTL, and with use of an external base to
ST G —mm e emitter resistor data rates of 100 K bits/s can be
F 014 | 0% achieved.
P A%
i b " FEATURES
C1240A I._,.I ILA 085 | 216 § s High CTRCE (sAT)
C 1 N MCT5210—350% at Ir = 3 mA
2 s MCT5211—250% at Ir = 1 mA

ANoDE (D) O CTR performance guaranteed over 0 to 70°C
} High withstand test voltage
caTHODE () (®coLLecTon 5300 VACRrMms—5 seconds
7500 VACpeak—5 seconds
High common mode transient rejection

3 (DemiTreR m Data rates up to 100K bits/s
= Underwriters Laboratory (UL) recognized file
NOTES #E5051
1. INSTALLED POSITION OF LEAD CENTERS
5 GUERALL INSTALLED POSITION
2' THESE MEASUREMENTS ARE MADE FROM APPL’CAT'ONS
THE SEATING PLANE L .
5. MINIMUM 0.100 INCH a CMOS to CMOS/LSTTL logic isolation

LSTTL to CMOS/LSTTL logic isolation
m RS-232 line receiver
s Telephone ring detector
AC line voltage sensing

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

TOTAL PACKAGE INPUT DIODE
Storage temperature . ... ........ -55°C to 150°C ForwardDCecurrent . . . . ... ... .o vv v 40 mA
Operating temperature . . ... ...... -55°C to 100°C Reversevoltage . . ..............cuvuuu 6V
Lead temperature (soldering, 10sec.) . . . . .. ... 260°C Peak forward current (1 us pulse, 300pps) . . . .. .. 1.0A
Total package power dissipation at 25°C Power dissipation . . ........... .. ..., 54 mW
(LED plusdetector) . . .. ............. 260 mW Derate linearly from25°C . ........... 0.7 mW/°C
Derate linearly from 25°C . ... ........ 3.5 mwW/°C OUTPUT TRANSISTOR
Power dissipation . . ................. 200 mW
Derate linearly from25°C . .......... 2.67 mW/°C
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MCT5210 MCT5211

ISOLATION AND INSULATION (Ta = 25°C Unless Otherwise Specified)

CHARACTERISTIC SYMBOL DEVICE MIN | TYP | MAX | UNITS TEST CONDITIONS FIG. NOTE
Common mode transient CMH 5000 v/us | VcMm =50 Vp-p, RL =750 Q
Rejection - output high IF=0 14
Common mode transient CML 5000 v/us | Vom =50 lp-p RL = 750 O
Rejection - output low IF=1.6mA
Common mode coupling Ccm 0.2 pF 14 5
capacitor MCT5210
Package capacitance Ci-o & 0.7 pF Vi-0=0,f=1MHz 6
input/output MCTS211
Withstand insulation Viso 5300 Vac(rms) | Relative humdity < 50%
test voltage ll-o < 10 uA, 5 seconds
Viso 7500 VAC(Peak)
Insulation resistance Riso 10" ohms |Vi-o = 500 V

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

CHARACTERISTIC SYMBOL DEVICE MIN | TYP | MAX UNITS TEST CONDITIONS FIG. | NOTE
w Forward voltage VF 1.3 1.5 v IF =5 mA 1
g Forward voltage AVF/ATA -1.9 mV/°C | IF=2mA 1
o | coefficient
'5 Reverse VR MCT5210 5 \ IR =10 A
% voltage &
= | Junction capacitance Cy MCT5211 18 VE=0V, f=1MHz
112 pF VE=1V,f=1MHz
hre 450 1000 —_ Vce=5V,Ilce=2mA 8
hresaT) | MCT5210 | 200 | 350 Vce=0.4V, Ice=2mA 9
- DC forward hrE 500 | 1000 — VcE=5V, IcE=2mA 10
g current gain hFE(SAT) MCT5211 200 375 Vce = 0.4V, IcE = 2 mA
& | Breakdown voltage
21 collector to emitter BVceo 30 | 45 V. |lc=1.0mAIF=0
g Collector to base BVceo 30 70 \Y Ic =10 uA
| Emitter to base BVeEBo MCT5210 5 7 Vv Ilc=10uA, IF=0
5 | Leakage current &
& Collector to emitter IcER MCT5211 100 nA Vce=10V,IF=0,Ree =1MQ
8 Capacitance
Collector to emitter 10 pF Vce=0,f=1MHz
Collector to base 80 pF Veg =0, f=1MHz
Emitter to base 15 pF Ves=0,f=1MHz 1




MCT5210 MCT5211

TRANSFER CHARACTERISTICS OVER RECOMMENDED TEMPERATURE

[Jd
(Ta = 0°C to 70°C Unless Otherwise Specified) 5
L]
'§
CHARACTERISTIC SYMBOL DEVICE MIN | TYP* | MAX | UNITS TEST CONDITIONS | FIG. NOTE %
Saturated current MCT-5210 60 350 IF = 8.0 mA, Vce = 04 V| » o
Transfer ratio CTRcE saT | MCT-5211 100 300 % IF = 1.6 mA, Vce =04 V| 3 1
(Collector-Emitter) 75 250 IF = 1.0 mA, Vce = 0.4 V
Current transfer ratio MCT-5210 70 400 IF =3.0mA, Vce =50V| 5§
(Collector-Emitter) CTRce MCT-5211 150 350 % IF = 1.6 mA, Vce = 5.0 V 4 1
110 300 Ir = 1.0 mA, Vce = 5.0 V|
Current transfer ratio MCT-5210 0.2 0.9 IF=3.0mA Vcs =43 V| ¢
(Collector-Base) CTRcB MCT-5211 0.3 0.75 % IF =16 mA Vce =43 V| 7 2
0.25 0.6 IF = 1.0 mA, Vcs = 43 V
Saturation voltage VGE saT MCT-5210 0.2 0.4 v IF=3.0mA, IcE = 1.8 mA
(Collector-Emitter) MCT-5211 0.2 0.4 IF=16mA, IcE = 1.6 mA

SWITCHING CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)

CHARACTERISTIC |SYMBOL| DEVICE | MIN | TYP | MAX | UNITS TEST CONDITIONS FIG. | NOTE
10 RL =330 O, Rgg = = IF =3.0mA
MCT-5210 12 RL =3.3K, RBe = 39 K Vcc =5.0V
20 RL =750 (), RBg = = IF=1.6mA 12 3
Propagation delay H-L| tpHL MCT-5211 25 us |RL=4.7K,Ree=91K Vcc =50V 13
40 RL=15K,RBe == IF=1.0mA
45 RL=10K, Ree = 160 K Vcc =50V
10 RL = 330 O, Rgg = » IF = 3.0 mA
MCT-5210 12 RL=33K, Ree = 39 K | Vcc=5.0V
20 RL = 750 O, Rgg = = IF=1.6 mA
Propagation delay L-H| tpLH MCT-5211 25 us RL = 47 K, Ree = 91 K | Vcc=5.0V 12 4
40 RL = 1.5 K, Reg = = IF=1.0mA | 13
45 RL = 10 K, RBe = 160 K | Vcc=5.0V

*All Typicals at Ta = 25°C

NOTES:

1. DC Current Transfer Ratio (CTRcg) is defined as the transistor collector current (Icg) divided by the input LED current (I¢) x 100%,
at a specified voltage between the collector and emitter (Vgg).

2. The collector base Current Transfer Ratio (CTR¢g) is defined as the collector base photocurrent (l¢g) divided by the input LED
current (Ig) time 100%.

3. Referring to Figure 13 the tpy; propagation delay is measured from the rising edge of the data input (A) to the rising edge of the rising
edge of the data output (B).

4. Referring to Figure 13 the tp, ;; propagation delay is measured from the falling edge of data input (A) to the falling edge of the data

output (B).
. Ccwm I the capacitance between the LED (input assembly) to the base of the phototransistor.
. Cy.o is the capacitance between the input (pins 1, 2, 3 connected) and the output, (pins 4, 5, 6 connected).

[~ ¥
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| MCT5210 MCT5211

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)
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MCT5210 MCT5211

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified) ®
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MCT5210 MCT5211

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (Ta = 25°C Unless Otherwise Specified)
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TYPICAL SWITCHING TIME Ta = 25°C
L:'F RF RL | Ree | terL | teL | Data
INPUT A A KO | KQ | KO | us | ps |KDbit/s,
10183 | 15 | = [ 40 [ 40 | 125
L [10]33 ] 10 [160 ] 45 | 45 [ 11
tPHL tPLH 16120 | 750 | = 20 | 20 | 25
- o l< 1.6 20 | 47 | o1 25_‘ 25 | 20
OUTPU-T B 3011 ] 33 | = | 10 [ 10| 50
30[11 ] 33 | 3 12 12 | 42
C1850
Fig. 13. Switching Speed Test Circuit
7000
@
3 6000;
w3 iy 50V---
8 > 5000 ey tr. =t = 20 ns
st 1 K’ 6 $7500
z
g2 4000 ByyA 2 5 Vo
=3 Ver = 5V e
s= . ) Vo Vo
8 E 3000 3 4 Switch at A i Switch at B
13 2000 Vom 'F(;O L IF=1.6 mA
b-3%}
oz N (1)
T 1000 N 1
Pulse Gen =
0 C1821A

1000 2000 3000 4000 5000 6000
Vecm—COMMON MODE
TRANSIENT AMPLITUDE—V

C1852

Fig. 14. Common Mode Transient Rejection
& Test Circuit
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PHOTOTRANSISTOR OPTOISOLATORS

GENERAL

INSTRUMENT

[ 3
e
o
2
=
]
2
]
-
a
(o]

4N25 4N27
4N26 4N28

PACKAGE DIMENSIONS DESCRIPTION
A The 4N25, 4N26, 4N27, and 4N28 series of
¢ optoisolators have an NPN silicon planar
‘I phototransistor optically coupled to a
r'§‘1 r'§"l l"f"l _,\%- gallium arsenide diode.
- 1/

le——— o ——

FEATURES & APPLICATIONS
X ® AC line/digital logic isolator

L m Digital logic/digital logic isolator
m Telephone/telegraph line receiver
m Twisted pair line receiver
oG T = High frequency power supply feedback
SYMBOL | max. | max. |NOTES control
4 o0 = Relay contact monitor
SEATING c 1160 .06 = Power supply monitor
PLANE D i5° 15° ™ i
2 SooRe T R Small package size and low cost
3 F 014 | 036 m  Excellent frequency response
‘ : T e = UL recognized — File E50151
3 0 T2 ®m High isolation voltage
K 022 | o V|so = 2500 V RMS — 1 minute
L .085 .
M
N 175 4.45
b
NOTES
1. INSTALLED POSITION OF LEAD CENTERS
2. FOUR PLACES
3. OVERALL INSTALLED POSITION
ANODE G} BasE 4. THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE
CATHODE @ @ COLLECTOR 5. MINIMUM 0.100 INCH C1339A
G) (D emiTTer

ABSOLUTE MAXIMUM RATINGS

*SEOTage tEMPEIAtUre . . . o o\ v o vt ettt ettt e et e et e et e e e -55°C to 150°C
*Operating temperature at junction. . . . . .. .. . e —55°C to 100°C
*Lead temperature (soldering, 10 SEC) . . . . . . i it i it e e e e e e e 260°C
*Total package power dissipation at 25°C ambient (LED plusdetector) . . ..........cv .. 250 mW
*Derate linearly from 25°C . . . o vttt et e e e e e e e e s 3.3 mw/°C
Input diode Output transistor
*Forward DC current continuous. . . ... ... 80 mA *Collector emitter voltage (BVcgo) - -+ -+ -« . . 30V
*Reversevoltage. . .. ................. 3.0V *Collector base voitage (BVcgo)- -« v v v v v . 70 Vv
*Peak forward current *Emitter collector voltage (BVgco)- - - - o - - -« 7V
(300 ws, 2% duty cycle) .. ............ 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 AN27 4N28

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

*Indicates JEDEC Registered Data.

SYMBOL

Vce (SAT)

Viso

By

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)

SWITCHING TIMES

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

92

ton (SAT)
tos (SAT)

ton (SAT)
tos (SAT)

TYP.

0.5
2.5
2.6
2.0

15

175
175

UNITS

Ms
s
us

us
Us
us

us
s

us
s

ns
ns

GUAR.

TYP. MAX.

1.20 1.50

150

.05 100

250

65

165

14

35 50
100

0.1 20

50 —

3.0 —

1011

02 05

1.3

300

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

TEST

UNITS CONDITIONS

V  lz=10mA

pF VR =0V, f=1MHz
A VR =3.0V,R_=10MQ
Veg =5V, Ic =500 A

\% lce=1.0mA,Ig=0

\Y% Ilc =100 uA, Ig =0

\% lg =100 A, Ig =0

nA  Vgg = 10 V Base Open

nA

nA  Vcg =10V Emitter Open
mA Vce=10V,lg=10mA,lg=0
\% RMS, t = 1 minute

\% Peak

hY, Peak

\% Peak

Q V =500 VDC

v Ic = 2.0 mA, Ig = 50 mA
pF V=0,f=1.0MHz
kHz  Ic =2.0mA, R_ = 100

(Figure 13)

If adjusted to yield Ic = 2 mA and i, = 0.7 mA RMS; Bandwidth referenced to 10 kHz.

TEST CONDITIONS

RL =100, Ic=2mA, Vec = 10V
(Fig. 7 and 13)

R =1k, lc 2mA, Veec =10V
(Fig. 7 and 13)

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

R_ = 2kQ, 1z =20 mA, Vee =5V
Rg = 100k§2 (Circuit No. I)

L= 1kQ, Veg =10V




4N25 4N26 4N27 4N28

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

COLLECTOR CURRENT (Ic) — mA

NORMALIZED CURRENT TRANSFER RATIO — %

@ T 100.0 10
I = 60 mA
35 < Ig = 40 mA < H—t+ < /]
oL : —1 o ps
L 100 EF ///
© 3 S F
2 / = Tj = -55°C - ///
T/ z g 10 6| /4//,/
20 - g w d
IF = 20 mA Z 10 426°C o ///
g <k AN/
15 e z % 407 1' L
S +100°C— 87 F| Yer v AN/
10 g ! Yee - S0V A
/ —F=10m 8’ -10 S -8l Vee = 28V
I
5 > °© il o Vee = 10vA” 1
; ~
o LI 1 el LD ]
10 15 20 25 30 35 40 1 5 1.0 50 100 500 ~20-10 0 10 20 30 40 50 60 70 80 90 100
COLLECTOR VOLTAGE (V) — VOLTS FORWARD CURRENT (Ig) - mA Ta ~ TEMPERATURE - °C
c1in c1113
Fig. 1. Collector Current vs. Fig. 2. Collector Current vs, ©'""? Fig. 3. Dark Current vs. Temperature
Collector Voltage Forward Current
2.0
HIGH CURRENT TRANSFER RATIO \
8
1"
- 1.6 T
™~ < VcE = 10 VOLTS Ve = 10 VOLTS
E v
i W
z » - -
w2 22+ E3H
V4 H e 1\? 2
I _/LOW CURRENT TRANSFER RATIO 3o \2 210 Ry = 10000
g A AN By 1
504 o 0.8 Lz! 8
_1"-> <_'c5 1¢ = 10mA 2 os EG
Ve = 10V 4" £ T R, = 47000
30— y +—t S04 3,
- A 4 crRr-te—] © \ @ (-
2 4 =T - R = 10!
10l n L 0.2 \ \ ] 2 I ] ]
60 40 20 0 20 40 60 80 100 K 10K 100K [ 0.1 020304060810 2 3 4 567810
AMBIENT TEMPERATURE (°C) FREQUENCY (Hz) COLLECTOR CURRENT I (mA)
c1114 c1118 c1116

Fig. 4. Current Transfer Ratio vs.

_1_;_
O—
) 4
o

Temperature

Fig. 5. Collector Current vs. Frequency Fig. 6. Switching Time vs.
(see Fig. 12 for circuit) Collector Current
(see Fig. 13 for Circuit)

Vce
@,
Ry
@
V out
c1110 c1117
Circuit 1 Fig. 7. Pulse Test Definition

(Note 3)
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4N25 4N26 4N27 4N28

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

z ' T 19 FORWARD VOLTAGE vs.
S 4 | FORWARD CURRENT (V¢ vs. I¢ ) i
-2 | \ £ 1.4]—vs. TEMPERATURE IH
= I 1 7 2 | A =
=] 1
P > 13 Pl *
g 11 / A BRERAL B p 50 I
~B5¢ 1 4
5 et / S I WiekiiaZ d 5. o
3] Q < 1% -
ﬁﬁ \ N/ z //V A = +25'C Lytt LA < &
32 NTTr- 2007 g 11 = S 0 ¢ 2 et
w 'r' H AT TA = +100°C Lt 8
22 2 g Pal AT = - FmA
) a5 CTR = 40% 910 5 e =
' Eg 1g = 10xI, ! i F/ I ‘ 5
Tp = 25°C o l i 3
Ve Ta 25°C
A 8 il i T
T2 ; 5 1 Tz 1620 50 100 100 1000 10,000 100,000
Ic = COLLECTOR CURRENT (mA) Ig ~ FORWARD CURRENT ~ mA TIME - HOURS
c1118 c1119 c1120
Fig. 8. Saturation Voltage vs. Fig. 9. Forward Voltage vs. Fig. 10. Lifetime vs.
Collector Current Forward Current Forward Current

=" T T T =20 2
é IF = 50 mAL1T V,a-
=4 £ 20
< 80
& ) 4 7 /1
g / IF = 10 mA ————
g " / |t 25 FA
£ E 12 20 4A
1 © —tT"" |
w4 16 uA
& A e -+
2 , T
z 10uA ||
z Ve = 10V 4
= ce = - 1
< TA=25°C '8 5uA
B, il . [0
10K 100K ™M o 4 8 12 16 20 24
Rog ~ BASE RESISTANCE -2 Ve, volts c1122
Fig. 11. Sensitivity vs. Base Resistance Fig. 12. Detector hfg Curves
!
mgggunow WE 470 gsgi‘;ﬁlﬁf e V. = 10VOLTS PULSE a7 — V¢ =10VOLTS
b INPUT - INPUT
—_— —— [
~ 1 LED |
| ¥, | DETECTOR
L 1 PULSE
—_ | OUTPUT
> ouTPUT -—
QI— Ie
B
ic (DC) =2 mA R, = 1000
ic = 0.7 mA RMS
= c1123 - c1124
Fig. 13. Modulation Circuit Used to Obtain Fig. 14. Circuit Used to Obtain Switching
QOutput vs. Frequency Plot Time vs. Collector Current Plot

NOTES
1. The current transfer ratio (Ic/lg) is the ratio of the detector collector current to the LED input current with
Vg at 10 volts.
2. The frequency at which iy 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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PHOTOTRANSISTOR OPTOISOLATORS
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GENERAL
INSTRUMENT

4N35
4N36
4N37

PACKAGE DIMENSIONS DESCRIPTION
A The 4N35, 4N36, and 4N37 series of opto-
c isolators have an NPN silicon planar photo-
transistor optically coupled to a gallium
6 5 4 3 arsenide infrared emitting diode.
ol I ol B D

FEATURES & APPLICATIONS
B E ®  AC line/digital logic isolator

m Digital logic/digital logic isolator
s Telephone/telegraph line receiver
y ® Twisted pair line receiver
TL ® High frequency power supply feed-
F back control
® Relay contact monitor
symgoL |'NeHES| mm | noTes m Power s_upply monitor
= o5 | 902" ® Industrial controls
B 270 | 6.86 ® Covered under UL component recognition
SEATING M c 160 | 4.0 program, reference File EB0151
PLANE *’ 3 D 55 | 157 s Hi h
5 500 Rer e2 et H!gh PC cgrrent transfer ratio
B 014 | 036 m  High isolation voltage
G 3% | 826 Viso = 2500 V RMS, 1 minute
H .070 7
J .110 .7
K .022 0.5¢
L .085 2.16
M 3
N 175 4.45 4
anooe (1) (® sase P
NOTES
CATHODE @ L ®COLLECYOR 1. INSTALLED POSITION OF LEAD CENTERS
2. FOUR PLACES
C1339 3. OVERALL INSTALLED POSITION
® (D emrren 4. THESE MEASUREMENTS ARE MADE FROM
THE SEATING PLANE
5. MINIMUM 0.100 INCH C1339A
ABSOLUTE MAXIMUM RATINGS *Relative humidity 85% @ 85°C

*Storage temperature -55°C to 150°C
*QOperating temperature -55°C to 100°C
*L_ead temperature (soldering, 10 sec) 260°C

Input Diode Output Transistor
*Forward DC current (continuous) . . ... 60 mA *Power dissipation at 25°C ambient ... .. 300 mW
Reversevoltage ................. 6 volts Derate linearly above 25°C . .......... 4 mW/°C
*Peak forward current *Power dissipation at Tc =25°C ...... 500 mW++
(1 uspulse,300pPps). . ..o vvin v, 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 mWt
(Tc indicates collector lead temp

1/32" from case) FVCEO - v v v vt v vttt i e 30 volts

HVCBO -+ v ot vttt e 70 volt
*Indicates JEDEC registered values CBO 0 volts
iDerate 1.33 mwfc above 2§°c' FVECO + + v v tv et vttt 7 volts
tt+Derate 6.7 mW/ C above 25°C. *Collector current (continuous) .. ....... 100 mA
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4N35 4N36 4N37

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
t*DC current transfer ratio
| t*DC current transfer ratio

| 1T*DC current transfer ratio

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

*Input to output capacitance

*Turn on time—te,

*Turn off time—ty¢

*Indicates JEDEC registered values

tPulse test: pulse width = 300uS,
duty cycle < 2.0%
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SYMBOL MIN. TYP. MAX.

hee
BVceo
BVceo

BVeco
lceo

lceo

CBEO

CTR
CTR

CTR

VcesAaT)
Viso

30

70

100
40

40

2500

.01

250

65

165

20
10

1.50
1.7
1.4

100
10

50

500

100
100

100
2.5
10

10

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

TEST
UNITS CONDITIONS

\Y le =10 mA

v |F=10mA,TA=—55C

v Ig =10 mA, «
Ta = +100°C

pF VE=0V,f=1mHz

uA VR =6.0V

VCE = 5\/, |c= 100}4A
Vo lc=10mA, I =0
Vg =100puA

V. Te=1004A, Ir=0
nA VCE= 10V,|F'—'0

A Vee =30V, I =0,

Ta =100°C

PF Veg=0

pF Veg =10V

pF Vge=0

% lg =10 mA, Vg =10V

% lg =10mA, Veg = 10 W
Ta =~55°C

% IF =10 mA, Veg = 10V,
Ta =+100°C

volts |g =10 mA, Ic = 0.5 mA
volts RMS, t =1 minute

uA
A

uA
gigaohms Input to output voltage =
500 V (see Note 1)
picofarads Input to output voltage =
oV, f=1MHz
(see Note 1)
usec Vece =10V, Ic =2 mA,
R_ = 10082,
(see Fig. 15)
usec Ve =10V, Igc =2 mA,
R_ =10082,
(see Fig. 15)




4N35 4N36 4N37

(25°C Free Air Temperature Unless Otherwise Specified) g
k]
©

® 4 2
10E [ TIGH CURRENT TRANSFER RATIO o
L o [-3
- <« 2 Tn o
[——'r = 15. mA rl- 10 5} <
— T - o
—1 I = 10 mA & V] v |
10.0 i « - &
50 ? + 3 10°E g
T I =50 mA s F / £ 44
B L ok 7 :
10 | :2lo mA 0 E] Veezrovgl L/ z O Ir = 10mA
220 mA ; vcsz5ovﬂ/ 3 5 VT
5 2 ool Vee - A"V g 30— x —t
E | N
= - Vee = 10V~ 2 2 / 4 T—cTR f—
r < P
A 109 5 [ 11 |
20 40 60 80 10 12 14 -20-10 0 10 20 30 40 50 60 70 80 S0 100 Z 60 40 20 O 20 40 60 80 100
Vce - VOLTS C1045 Ta — TEMPERATURE —°C  C1046 AMBIENT TEMPERATURE (*C) C1047
Fig. 1. Collector Current vs. Collector Voltage Fig. 2. Dark Current vs. Temperature Fig. 3. Current Transfer Ratio
vs. Temperature
2.0
3 N ———:
1.8 \ 2 T T — PULSE WIDTH TIME
—~ 1.6 g
< T B Q. t, - STORAGE TIME
£ | Yeeslovours \\? LU 2 Vc =10 VOLT 5}: 10-¢ =
o . 8
z P = w6 —DELAY T/Mi
RS B—N\er E I =
g ’or\“ ¥ o 3 = FALL TIME
310 2y 515 =] Ry = 10000 z il L
s -\ N T R SCliil
2 \ ; 5'0_7 N t, — RISE TIME ___| |
; 06 g 10 L] A= a7on @ K
Soa H .
\ N - Ry = 10|
0.2 \ 5 3 T
ﬂﬂ I l [ 2 1
1K 10K 100K [ 0.1 020306060810 2 3 4 5678 10 10K 100K 2 4 681
FREQUENCY (Hz) c1048 COLLECTOR CURRENT ic (mA)  C1049 Rp —BASE RESISTANCE— @ C1050
Fig. 4. Collector Current vs. Frequency Fig. 5. Switching Time Fig. 6. Switching Time vs. Base Resistance
vs. Collector Current
180 T TTTTT
> TYPICAL o5
Loe
2
H 140
3 N
ER
s
i<}
g
¥ 100
&
& Bchxvs.FBJ\
) 80—, - 25°C] \ g
3 L L
B ™A
0 98% OF ALLUNITS
100K 200K 500 2V 5M  10M
Rge — BASE EMITTER RESISTANCE — C1051
Fig. 7. Collector—Emitter Breakdown
Voltage vs. Base Resistance
lg=20ma  TEST CIRCUIT
47Q
INPUT PULSE ~ 4700
PW =2 ps }
DUTY CYCLE = 1%
t, <10 pus OUTPUT < 4
t, <10ns 2
2N3646
.
el €1053
Fig. 8. Test Pulse Definition (Note 3) Fig. 9. Pulse Test Circuit for Fig. 7
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4N35 4N36 4N37

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

l ] 5[ WMET2: FORWARD VOLTAGE vs.
> 5 ” FORWARD CURRENT (Ve vs. I ) 4
4 e = 10mA 2 1.4[=vs, TEMPERATURE A
¢ Ic =05 mA g L A
E - i 19 !
g 2 A= -s5c_|tAT| A
=T 1
2 A »”'H/ A
=} s\
2 2 LATTA = +25°¢ LK B
g L— E: - 11l ,H’ — 1
S =
R I e %1 /’Lﬁ'” H00G
| 2
£ o ' | .§\5
8 > 9 HH
g o A Ve
8 L
10 20 30 40 50 60 70 80 90 100 a2 5 1 1020 50 100
Ta — AMBIENT TEMPERATURE - °C 1054 I¢ — FORWARD CURRENT - mA 1085
Fig. 10. Saturation Voltage Fig. 11. Forward Voltage
vs. Temperature vs. Forward Current
100 Ie = 50 mAIr = 20 mA 2
JH-T ML
A AT = 10mA
80 A 20

\>
~
Ic, mA
N
1
|

RELATIVE CURRENT TRANSFER RATIO — %

14 20 uA
T |
40 15 uA+—1—
. Vee =10V s
: TA= 25" |4 'm,ua_ﬁ
6 |
I8 =5 A
| i
o / o l1g=0
oK 00K 0 4 8 12 18 20 24
Rge — BASE RESISTANCE — 2 C1057 Ve, valts
Fig. 12. Sensitivity vs. Base Resistance Fig. 13. Detector Standard Transfer Curves
OPERATING SCHEMATICS
!
MODULATION 1 e 470 gga‘g‘:ﬁT le Vg, =10 VOLTS PULSE 470 -— V& =10 VOLTS
> )I_ AAA—@ INPUT i INPUT
4
1 — —
r LED I 2
e | 2 A
|_ Y b _— PULSE
I OUTPUT
D ouTPUT -—
1 '
: R, = 1002
R, = 1009
— c1059 — €1060
Fig. 14. Modulation Circuit Used to Obtain Output vs. Fig. 15. Circuit Used to Obtain Switching Time vs.
Frequency Plot (Fig. 4) Collector Current Plot (Fig. 5)

‘NOTES

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

2. The current transfer ratio (I¢c/Ig) is the ratio of the detector collector current to the LED input current with
Vce 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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DUAL PHOTOTRANSISTOR OPTOISOLATORS
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MCT6
MCTG6

PACKAGE DIMENSIONS DESCRIPTION
A ¢ l‘ The MCT6 and MCT66 optoisolators have two
channels for high density applications. For four
e 7 & 5 ), channel applications, two-packages fit into a
™Y ° standard 16-pin DIP socket. Each channel is an
NPN silicon planar phototransistor optically
T coupled to a gallium arsenide infrared emitting
8 E diode.
l [e) j FEATURES
LA ¢ ® Two isolated channels per package
! 23 - ® Two packages fit into a 16 lead DIP socket
® Same basic electrical characteristics as MCT2
® 1500 volt isolation
® 50% typical current transfer ratio
svuso | "War | wi._|wors| = Underwriters Laboratory (U.L.) recognized
- File E50151
130 330
I L — APPLICATIONS
%E ?% — ® AC Line/Digital Logic — Isolate high voltage
R B transients
7 5 ® Digital Logic/Digital Logic — Eliminate spurious
CI1340  yores grounds
1 INSTALLED POSITION OF LEAD CENTERS ® Digital Logic/AC Triac Control — Isolate high
3%&%"&@&%@2&’&%5"0“ voltage transients
A Q}LK © « 5 MMM 0100 NCH B Twisted pair line receiver — Eliminate ground loop
crosee feedthrough
« O O ¢ ® Telephone/Telegraph line receiver — Isolate high
voltage transients
« Q) O ® High Frequency Power Supply Feedback Control —
}L Maintain floating ground
- O ® € ®  Relay contact monitor — Isolate floating grounds

and transients
m Power Supply Monitor — Isolate transients

ABSOLUTE MAXIMUM RATINGS

Storage Temperature . . . ........ -55°C to 150°C OUTPUT TRANSISTOR (each channel)
Operating Temperature . ........ -55°C to 100°C Power dissipation @ 26°C ambient . . ... ... 1 50m°W
Lead Temperature . ..... (soldering, 10 sec.) 250°C Derate linearly from 26°C .. .......... 2mW/°C
INPUT DIODE (each channel) Collector Current . ... ..vvvin v vnnnnn 30mA
Forwardcurrent. . ................oun 60mA COUPLED
Reversevoltage ...........covvunvnnns 3.0v Input to output breakdown voltage . 2500 volts VACRMs
Peak forward current (1us pulse, 300 pps) . ... .. 3A Total pag:kage power dissipation

@25°Cambient .. ........... ... 400mwW
TOTAL INPUT . NS o
Power dissipation at 25°C ambient . . . ... .. 100mW Derate linearly from 26°C .......... 5.33mw/"C
Derate linearly from 26°C .. ......... 1.3mW/°C
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MCT6 MCT66

ELECTRO-OPTlCAL CHARACTE R ISTICS (25°C Free Air Temperature Unless Othérwise Specified).

CHARACTERISTICS

INPUT DIODE :
Rated forward voltage Vg
Reverse voltage Vr
Reverse current Ig
Junction capacitance C;

QUTPUT TRANSISTOR (I =0)
Breakdown voltage,
collector to emitter BVggo
~ Breakdown voltage,
emitter to collector BVgco
Leakage current, collector to emitter lcgo
Capacitance collector to emitter Cege

COUPLED
DC current transfer ratio (Ic/lg) = CTR
MCT6
MCT66
Isolation voltage BV .o,
Isolation resistance
MCT6 — R(|.0)
MCT66 — R(,_o)
Breakdown voltage — channel-to-channel
MCT6
MCT66
Capacitance between channels
Saturation voltage —
collector to emitter Veg (saT)
MCT6
MCT66
Bandwidth By

SWITCHING TIMES, OUPUT TRANSISTOR
Non-saturated rise time, fall time
{Note 3)
Non-saturated rise time, fall time
(Note 3)

Saturated turn-on time (from 5.0V to 0.8V)

Saturated turn-off time (from
saturation to 2.0V)

MIN. TYP. MAX. .
; 1.5 1.50
3.0 25 :
.001 10
50
30 85
6 13
5 100
8
20 50
6 15
2500
101 10'2
10]] 1012
500
500
04
0.2 0.4
0.2 0.4
150
24
15
5
25

UNITS TEST CONDITIONS
\% lg =20mA
V. Ir = 100A -
[J.A VR =3.0V.
pF VE=0V
\% Ic = 1.0mA
\Y le = 100uA
nA Vee = 10V
pF Veg = 0V
% Ve = 10V, I = 10mA
% Vee = 10V, Ig = 10mA
VacRwms t=1second
Q Vi.o = 500VDC
Q Vi.o = 500VDC
VvDC Relative humidity = 40%
vDC Relative humidity = 40%
pF f=1MHz
\% lc =2mA, I = 16mA
\% Ic =2mA, Ig =40mA
KHz lc =2mA, Ve = 10V,
R_ = 10092
us Ic =2mA, Ve = 10V,
Ry = 100©2
us lc =2mA, Ve = 10V,
R = 1KQ2
us Ry = 2KQ, Ig =40mA
us Ry = 2KQ, Ig =40mA

MCT6 TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES

(25°C Free Air Temperature Unless Otherwise Specified)

50 T T T I3
< CTR=50% I¢ = 10 mA 2
£ g
I

40 60 !
s /// §
g o g
S 30 o
o == 40 z
[+ =
Y el )
B /- 2
3 ’ 20 &
S 10 - + |
| Ig =10 mA =3
© 1] ;

0 B3

0 10 20 30 40 50

Vg — COLLECTOR VOLTAGE — VOLTS
€858

Fig. 1. I-V Curve of Phototransistor
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Fig. 2. 1-V Curve in Saturation
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Fig. 3. CTR vs. Forward Current




MCT6 MCT66

MCT6 TYPICAL ELECTRO-OPTICAL CHARACTERTISTIC CURVES (Cont.)

(25°C Free Air Temperature Unless Otherwise Specified) °
]
=

* g

! 130 T T T T T 105 °

S ™~k_ HIGH CURRENT TRANSFER 9 .g
< N _RATIO > s )
110 T T I
w b —— 1 — 4 —] ] ,l P
] S < z A
90 w
E T 3 € 107 <~
= / ! \ > 3 2 P
£ 70 e w AN
z « o / \
E LOW CURRENT TRANSFER RATIO < ¢ o0l A Veg - 0V
3 5T ic f T S =t 5 Z Ve =50V
o o | | le=10mA T A CIRCUIT T SVeg =25V
g wh }(: | veg=10v ] s . v 510 Veg = 10V
3 s } I : 1 ot —
< cTR= & | < =
£ . 13 1 L 1010 [ 1
S 60 40 20 0O 20 40 60 80 100 1 2 5 1 2 510 20 50 100 20 30 40 50 60 70 80 90 100
AMBIENT TEMPERATURE (°C) C861 Ig — FORWARD CURRENT — mA C862A Ta - AMBIENT TEMPERATURE - °C C863
Fig. 4. Current Transfer Ratio Fig. 5. I-V Curve of LED vs. Temperature Fig. 6. Leakage Current vs. Temperature
vs. Temperature vs. Collector Voltage
20 T Beisne ]
A T T 17
18 Vee=10V i
‘\ v
6 N R = 1Ko l_ ||
g PULSE e 3]“
o 14 |- INPUT 470 e o ‘H z 50 T
E 2r ‘_ - —] ETECTOR 1 E
LED Df
g 10 [~ - E__ ] N 3 i
z 8 il puLse H G 10 \ - 60 et
%-_’ ouTPUT & =3 - T
2 6 ~ < 1 § F=3mA H
4 '~ 1000 HHH = =
| Ry =100% 8 ! ”
2 1171 T =25°C
AR
01 020304060810 2 3 4567810 100 1000 10,000 100,000
COLLECTOR CURRENT Ic (mA) €864 TIME-HOURS 865
Fig. 7. Switching Time vs. Fig. 8. Lifetime vs. Forward
Collector Current Current (Note 1)
MCT66 TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
_ 100 10.0 106
H ’ »
« < Ve = 10 VOLTS
o -60mE £ cE € o6 4
I \e 210 <
Q 75 x 75 h }. =
8 | g ¢
a
' | = 002~ £ Z 107 4
[ a g e
z 50 , 5.0 o A
3 =4 & A X
« z 2 108 \VCE' 0V {—uof
3 w X Vee = 50 V =
o g =20 mA z g =7 X ——
525 ; 3 25 T e Vee =25V —
= : Vg = 10 VT
5 I =10 MA 5 g1 LI
- a o -1 - -
-C; [ ] '5 - 1 T
o 0 ® o 1010 L[
= 0 5 10 15 20 25 30 < 0 10 20 30 40 50 60 20 30 40 50 60 70 80 90 100
Vce COLLECTOR VOLTAGE — DETECTOR (VOLTS) I¢ INPUT CURRENT — LED (mA) C831 TA - AMBIENT TEMPERATURE - C
c830
Fig. 1. Detector Output Characteristics Fig. 2. 1nput Current vs. Output Current  Fig, 3. Leakage Current vs. Temperature
vs. Collector Voltage
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MCT6 MCT66

- MCT66 TYPICAL ELECTRO-OPTICAL CHARACTERTISTIC (Cont.)
(25°C Free Air Temperature Unless Otherwise Specified)

1" 2.0 m
) 1.8
- e JIIEATAIAN
2 g Lo Yee piovaLTs \s | Ve = 10 VOLTS
g al LED CURRENT-10mA E . l' \ 4‘_' _
(=4 Vcg-10 VOLTS -1 —t -+ 2
g / FREE STANDING DEVICE E 12 " }fap % ;:I‘
Z 7 310 210 - R = 10000
3 « X N B {
o 08 g
i 5 £ 1N
<. Y os \ g - A 4700
Z 3 g, ]
a G 04 W‘I \ ] T
# o2 \ 2 ey Ry = 100!
J \ 1T
60 40 20 O 20 40 60 80 100 1K 10K 100K ™ 0.1 020304 060810 2 3 4 567810
AMBIENT TEMPERATURE(°C) (833 FREQUENCY (Hz) C834 COLLECTOR CURRENT I (mA) C835
Fig. 4. Current Output Fig. 5. Output vs. Frequency Fig. 6. Switching Time vs.
vs. Temperature Collector Current
CONSTANT
MODULATION 1uF 478 'y GURRENT _ '€ Vo= 10VOLTS
ig INPUT = INPUT e
¥ 30 mI”T 0
2 Leo | 7N | DETECTOR
i S 2 Lf—— -
: : OuUTPUT
2 10 "/ ® é R = 1008
Q . . .
g 8 \cﬁy Modulation Circuit Used =
g s f to Obtain Figure 5 cea7
o T
=3 mA et
ﬁ ¢ P L
: T PULSE 470 +C  vee-tavoLts
z 2 INPUT
5 —t+——="
= Leo | 2 | pETECTOR
! [ I e WY PULSE
100 1000 10,000 100,000 e - OUTPUT
TIME-HOURS c1061 'F _%RL; 1000
Fig. 7. Lifetime vs. Forward Current Circuit Used to Obtain =
Figure 6 c838
NOTES
. , CTRo - CTR
1. Normalized CTR degradation = ——9 -7
CTRo
2. The current transfer ratio (Ic/Ig) is the ratio of the detector collector current to the LED input current with Vpg at 10
volts.
3. The frequency at which i¢ is 3 dB down from the 1 kHz value.
4. Rise time (t,) is the time required for the collector current to increase from 10% of its final value to 90%.

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

INSTRUMENT

PHOTOTRANSISTOR OPTOISOLATOR

MCT4

PACKAGE DIMENSIONS <23+

186
i

g
ED e

ANODE
P/T COLLECTOR 046
(ELECTRICALLY CONNECTED 0%
TO CASE)

LED P/TEMITTER
CATHODE

/_ PURE NICKEL,

GOLD PLATED
KOVAR

€950

DESCRIPTION

The MCT4 is a standard four-lead, TO-18 package
containing a GaAs infrared emitting diode optically
coupled to an NPN silicon planar phototransistor.

FEATURES

Hermetic package

High current transfer ratio; typically 35%

High isolation resistance; 10* ! ohms at 500 volts
High voltage isolation emitter to detector

ABSOLUTE MAXIMUM RATINGS

Storage temperature ...........c0000ln -65°C to 150°C
Operating temperature ................. -55°C to 125°C
Lead soldaring temperature (10sec) ............. 260°C
LED (GaAs Diode)

Power dissipation at 25°C ambient ....... e 90 mW
Derate linearly from25°C .................0. 1.2 mW/°C
Continuous forward current .............o.vuvnen 40 mA
Reversevoltage ............ccovviiiiiiiiiiininns 30V

Peak forward current (1 us pulse, 300 pps) ......... 30A
Total power dissipation .............c.coovinunen 250 mW
Derate linearly from 25°C ................v0e 33mwrec
DETECTOR (Silicon phototransistor)

Power dissipation at 25°C ambient .............. 200 mW
Derate linearly from25°C .................. 2.67 mW/°C
Collector-emitter breakdown voltage (BVCeo) ....... 3oV
Emitter-collector breakdown voltage (BVEcO) ...... 70V
ISOLATION VOLTAGE ..........covvvivninnnns 1000 VDC

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

CHARACTERISTICS MIN.
Emitter
Forward voltage
Reverse current
Capacitance

Detector
BVcEeo 30
BVeco 7
Iceo(Dark)
Capacitance collector-emitter

Coupled
DC current transfer ratio 15
Breakdown voltage 1000
Resistance emitter-detector 101
Vce@sAT)

Capacitance LED to detector
Bandwidth (see figure 5)
Rise time and fall time

(see operating schematic)

TYP.

35
1500

1022

0.2
1.8
300

MAX. UNITS TEST CONDITIONS
1.5 Y 1=40 mA
10 MA Vg=3.0V
pF V=0
\% 1c=1.0 mA, 1g=0
\% 1E=100uA, Ig=0
50 nA Vee=10V, Ig=0
pF Vcg=0
% Ig=10 MA, Vcg=10 V
vDC t =1 second
ohms V =500 VDC
\Y 1c=500uA, Ig= 10 mA
0.5 \% 1c=2 mA, |g=50 mA
pF
kHz Note 2
us Ic=2 mA, Vce=10 V

Note 3
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MCT4

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

3

<3 T 10-4
< : I o <
525——\? ot i—.: 1078
Q I} _ / - /
I 5 Vce =10 VOLTS € 108 %
&2 Ao mA 2 H ek = 10 ous/
s ez g 9 107 4
g L—1 E / 8 /
15] z 8
4 @ 15 B 10
3 g / g /
x 3 & 109
o - °y =) 4
5 1 \g =20 MA = / o /
\ g — 2 E 10-10 va
! 9 s IF = 10 mA 3 a /
< o 10-1 /r
10-12
1 20 25 0 0 10 20 0 50 60 -60 -40 -20 0 20 40 60 80 100 120 140
TOR VOLTAGE DETECTOR (VOLTS; Ig INPUT CURRENT LED (mA)
Vce COLLECTOR VO ( 695" F INPU (mA) cos2 AMBIENT TEMPERATURE (°C) €953
Figure 1 Detector Output Characteristics Figure 2 Input Current vs. Output Current Figure 3 Dark Current vs.
Temperature (°C)
1 20
M’H 1.8 [ \
-~ 1.6 T
9 H Vce = 10 VOLTS 2 Ve =10 VOLT:
sS4 -+
® LED CURRENT-10mA £ T\ R
£ 8 /T Vee:10 VOLTS b 812 2 A2 Bh
g j FREE STANDING DEVICE E 2 ] ° w
g 7 310 .‘;X E-u | R_ = 10000
2 S o8 N g
g 5 NI
6
2 / §°'° g IR = avon
S o4 2
4 \ ) ™~ R =1000 |
" T T
%060 40 20 020 4060 80 100 K 10K 100K 1 0.1 020304060810 2 3 4 567810
AMBIENT TEMPERATURE (°C)  C954 FREQUENCY (Hz) €955 COLLECTOR CURRENT I¢ (mA) 956
Figure 4 Current Output vs, Temperature Figure 5 Output vs. Frequency Figure 6 Switching Time
vs. Collector Current
For additional characteristic curves, see MCT2
!
MODULATION 1,6 470 N SONSTANT ' Vg =t0voLTs PULSE 470 @ Vecm10VOLTS
INPUT ::'x‘imzm - cc puLsE
. — — ' -
LED i A
—2.- 1y A ]
L —— | — PULSE
—_——— ouTPUT
A
-— 13
[ R, = 1000
— —
= C957 - 958
Moduiation Circuit Used to Obtain Output vs. Frequency Plot Circuit Used to Obtain Switching Time vs. Collector Current Plot

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

RELIABILITY CONDITIONED
PHOTOTRANSISTOR OPTOISOLATOR .

MCT4R

PACKAGE DIMENSIONS

230
.209

BOTTOM VIEW

LED PIT EMITTER
CATHODE

.C950

[——
. PURE NICKEL

GOLD PLATED
KOVAR

DESCRIPTION

The MCT4R is a standard four-lead, TO-18 package
containing a GaAs infrared emitting diode optically
coupled to a silicon planar phototransistor.

FEATURES

= Hermetic package

High current transfer ratio; typically 35%

High isolation resistance, 10" ohms at 500 volts
High voltage isolation emitter to detector
Screened to MIL-STD-883 Class B

APPLICATIONS

The General Instrument MCT4R is designed and
manufactured to conform to the requirements of
military systems. Reliability testing has proven the
product capable of conforming to the screening and
quality conformance requirements of MIL-STD-883
Class B devices.

SCREEN — 100%

Characteristic

Method

Internal Visual

Stabilization Bake
Temperature Cycle
Centrifuge

Hermeticity

Critical Electrical

Burn In

Final Electrical

Group A Sample !nspection
External Visual

2010 — Characteristics applicable to device
1008 — 150°C. for 48 hours

1010 — 10 cycles; —55°C., 256°C., 150°., 25°C.
2001 — Test Condition E

1014 — Fine and Gross

— Data Sheet
1015 — 168 hours @ 125°C.
Data Sheet
5005 Table | Subgroups

2009
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MCT4R

LOT QUALIFICATION TESTS

Characteristic Method LTPD
Subgroup |
Visual Mechanical i
Marking Permanency . 2008_ 15%
Physical Dimensions
Subgroup Il
Solderability 2003 15%
Subgroup 111
Thermal Shock 1011 —15 cycles; 150°C. to —65°C.
Temperature Cycle 1010 —10 cycles; —55°C., 26°C., 150°C., 25°C.  15%
Moisture Resistance 1004
Critical Electrical - Data Sheet
Subgroup IV
Mechanical Shock 2002 — Condition B 15%
Vibration Fatigue 2005 — Condition A
" Vibration Variable Frequency 2007 — Condition A
Constant Acceleration 2001 — Condition E
Critical Electrical - Data Sheets
|
i Subgroup V
Lead Fatigue 2004 — Condition By 15%
Hermeticity 1014 — Fine Condition A
Gross Condition C
Subgroup VI
Salt Atmosphere 1009 — Condition A 15%
LIFE TESTING 7% LTPD
Subgroup Vil
High Temperature Storage 1008 — 150°C. for 1000 hours 7%
Critical Electrical - Data Sheet
Subgroup VIII
Operating Life 1005 — Condition B 7%
Critical Electrical — Data Sheets
Subgroup IX
Steady State Reverse Bias 1015 — Condition A; 72 hours at 150°C. 7%
Subgroup X
Bond Strength 2001 —Condition C; 10 devices only

Reference: MIL-STD-883, Test Methods and Procedures for Microelectronics.
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PHOTODARLINGTON OPTOISOLATORS

GENERAL
INSTRUMENT

-
2
]
=
[-]
®
o
]
[-3
o

MCA2230
MCA2231
MCA2255

PACKAGE DIMENSIONS DESCRIPTION

The MCA2230, MCA2231 and MCA2255
are photodarlington optically coupled
isolators. An infrared emitting diode

A c*’ coupled with a silicon photodarlington
r§‘1 I';"I r’ﬂ"l ,50_ transistor. The device is supplied in a
T N 7 standard plastic six-pin dual-in-line
T package.
8
L 3 —— | FEATURES
C1240 . N n
vozoos T o s High-isolation voltage

5300 VAC RMS — 5 seconds
7500 VAC PEAK — 5 seconds

L H = High current transfer ratio
_f_" r« _.1 l‘_ MCA2230 —100% min

MCA2231, 2255—500% min
Y » Underwriters Laboratory (UL)
SHEANE %—,f s s recognized file #E50151
g SvMBOL | MAX | MAX. |NOTES m 55 volt BVggo for MCA2255
; A 355 9.02
—{f— e
K Al X
C1240 ‘. _j" D 18° 15°
E .300 Ref. | 7.62 Ref. 1
13 e L 0% APPLICATIONS
H K ] = Replace reed relays for 50 mA,
< Go T 085 55V DC loads
P - T 085 _| 216 | 2 = Replace pulse transformers
» T —_— = Form multiple contact, NO/NC relays
3 - - 5 u  Useful for telephone lines, SCR triggers,
hospital monitoring systems, airborne
cxmone 2 \ L cowcoron NOTES . systems, remote data gathering systems
1 INSTALLED FOSITION OF LEAD GENTERS and remote control systems.
QR e rom " Deeajow current alarm monitor for
" THE SEATING PLANE battery powered supplies.
5. MINIMUM 0.100 INCH
34 4 EMITTER
C1339

ci7s

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

TOTAL PACKAGE
Storage temperature .............. -55°C to 150°C Collector-base breakdown voltage (BVggo)
Operating temperature ............ -55°C to 100°C MCA2230 . ..iviiiiiirennenennnsnnnnns 30V
Lead temperature (Soldering, 10sec) ....... 260°C MCA2231 it ittt irennrenanns 30V
Total package power dissipation @ 25°C MCA2255 . ..\t eieiee et eieeieeaenns 55V
(LED plusdetector) .............ounn. 260 mwW Emitter-base breakdown voltage (BVEBO) .. ....... 6V
Derate linearly from25°C ............. 3.5 mW/°C INPUT DIODE
DETECTOR Forward DC Current .....ovvivvinnnennnenns 60 mA
Power dissipation @ 25°C ambient ........ 210 mW REVErse VOIAGE ..o vvve vt vnneeinnneennnnns 6V
Derate linearly from25°C ............. 2.8 mW/°C Peak forward current (1 us pulse, 300 pps) .. ... 30A
Collector-emitter breakdown voltage (BVcgo) Power dissipation 25°C ambient .......... 135 mW
MCA2230 ... .iviiiiiiiiirinnonnnnnns 30V Derate linearly from25°C ............. 1.8 mW/°C
MCA22381 L .iiiiiiiiiiniintneennenenns 30V
MCA2255 .. .. viiiiiiiineninennnnnss 55V
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MCA2230 MCA2231 MCA2255

ELECTRO-OPTICAL CHARACTERISTICS (Ta= 2596 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
o 200 % lF=1mA,Vce=1V
| 0 | Saturation voltage
‘ MCA2230 Vee(saT) 1.0 v Ic = IF =50 mA
MCA2231, MCA2255 VeesaT) 1.0 \% Ic=2mA, lr=1mA
1.0 \" “lc=10mA, If=5mA
1.2 \ Ilc =50 mA, Ir =10 mA
o
Z Non saturated
T . e .
o= Turn-on time ton 10 us See Switching Time
EF Turn-off time toff 100 us Test Circuit (Fig. 7)
3
= Isolation Voltage Viso 5300 VacRMS  Relative humidity < 50%,
o l.o < 10 ¢A, 5 seconds
E Viso 7500 VacPEAK  Relative humidity < 50%,
] li.o =10 uA, 5 seconds
‘ @ | isolation resistance Riso 10" ohms Vo =500VDC
i ~ | Isolation capacitance Ciso 0.5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
w Forward voltage VF 1.3 1.50 Vv Ir =20 mA
S | Forward voltage temp.
a coefficient -1.8 mV/°C
[ Reverse voltage VR 3.0 25 Vv Ir=10 pA
§ Junction capacitance Cy 50 pF VF=0V,f=1MHz
Breakdown voltage
& | Collector to emitter
5 MCA2230 BVceo 30 v Ic =100 uA, IF=0
w MCA2231 BVceo 30 Y Ic =100 uA, I =0
& MCA2255 BVeeo 55 v Ic =100 A, IF = 0
E Collector to base
=) MCA2230 BVceo 30 \% Ic=10puA, IF=0
= MCA2231 BVcgo 30 v Ic=10uA, IF=0
3 MCA2255 BVcao 55 v Ic=10uA, IF=0
Emitter to base BVEBO 5 \ IE=10uA, IF=0
Collector dark current lceo 100 nA Vee =10V, IF=0
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MCA2230 MCA2231 MCA2255

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

fd
o
o
— e
100 — 72 20 S 10 3
80 Z 7 Z E o a
40 .4V Le 1 / o)
ya4 8l 40 gl 0o 7
° V7 " cl& 09 o>
o 75 ¢ flaec [28°c ojz o8 ® s /
7 x 0 7
80 v AmY A ~ 06
4.0 / jl 7:':9 05 r/ \.E/ 07
0.4 A
NERWAWAY S o ; ke
- =] A=
B o s N g o8 IF =10 mA ]
. A A 2’ 0.2 =
: / / s § 05
2 g g /
" / / / Z 04 Z 04
8 8 10 14 12 13 14 16 1 2 3 4 5 678910 0 1 2 3 4 5
VF (Volts) C1286 I (MA
F (mA) C189a Vce (Volts) c1717
Fig. 1. Forward Voltage vs. Fig. 2. Normalized CTR vs. Ig Fig. 3. Normalized CTR vs Vg

Forward Current

* ' N———
\\ : : : —_— !
[ 1 T 1 yA 1 1
1 L -0 -
b N 8 N £
" N z ~ E M
s 8 =,
c 0. pr}
5 IF = 10 mA N g 3 f i  — I 1
o N 8 t e
z IF = 10 mA 3 i !
07 07 1o =5 mA F 7 Vcsl=10\/i il
== =
I T 1 T 1 1
05 05 0.10 It i i i !
50 -25 0 25 50 75 100 50 -25 0 25 50 75 100 0 25 50 75 100 125
TA(C) c1718 Ta©C) c1718 T TEMPERATURE (°C)
c893
Fig. 4. Normalized CTR vs. Temperature Fig. 5. Normalized Vg vs. Fig. 6. Dark Current vs. Temperature
Temperature
i PULSE WIDTH = 100 us
l 5 INPUT DUTY CYCLE = 10%
a0 g 10012 ov
RSt >—— e L
|- - === | ]
[ |
[ Lo
| OUTPUT |
| | | | 90%
{ : I N
10% |
J o
[T
c868 = ton [ ot [

Fig. 7. Switching Time Test Circuit
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GENERAL
INSTRUMENT

PHOTODARLINGTON OPTOISOLATORS

MCA230

MCA231

MCA255

PACKAGE DIMENSIONS
A C
6 5 4 _.I )_
[ &t 7‘ Si—
8
1 0 ¢
Y —d
TCRWA
‘] A
INCHES mm
NL SYMBOL | MAX. MAX. |NOTES
SEATING G A .355 9.02
PLANE B .270 6.86
C 160 4.06
M ) 15° 75
i_.__ E 300 Ref. | 7.62 Ref. 1
_.”__K F 014 0.36
1 G .325 826
H .070 1.78
J 110 279
K .022 0.56
L .085 2.18 2
0 M 3
ANODE 1 P 6 BASE N 175 445 I3
P 5

CATHODE 2

THE SEATING PLANE
5. MINIMUM 0.100 INCH

3 4 EMITTER C1339A

cins

NOTES
1. INSTALLED POSITION OF LEAD CENTERS
p 5 COLLECTOR 2. FOUR PLACES

3. OVERALL INSTALLED POSITION
4. THESE MEASUREMENTS ARE MADE FROM

DESCRIPTION

The MCA230, MCA231 and MCA255 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 dual-in-line package.

FEATURES

= High current transfer ratio
MCA230/255 - 100% min.

MCA231/ - 200% min.
= Underwriters Laboratory (UL) recognized file
#E50151

= 55 volt BVceo for MCA255

APPLICATIONS

» Replace reed relays for 50 mA, 55V DC loads

= Replace pulse transformers

a Form multiple contact, NO/NC relays

m  Useful for telephone 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...........oiueln -55°C to 150°C
Operating temperatue ... -55°C to 100°C
Lead temperature (soldering, 10sec.) ............ 260°C
Total package power dissipation at 25°C
(LED plusdetector) ...........covvuvuinenen 260 mW
Derate linearly from25°C .................. 3.5mW/°C
DETECTOR
Power dissipation .........coiiiiiiiiiiiia., 210 mW
Derate linearly from25°C ............ccuvunn 2.8 mw/°C
Collector-emitter breakdown voltage (BVceo)
MCA230
MCA231
MCA255

Collector-base breakdown voltage (BVcso)

MCA230 ..ottt 30V

MCA231 ittt 30V

MCA255 ...ttt 55V
Emitter-collector breakdown voltage (BVEcO) ........ A%

INPUT DIODE

Forward DCCurrent..........oovvvivininninnnns 60 mA
Reversevoltage ..........covviiiiiiiiiiiinan. 6V
Peak forward current (1 us pulse, 300 pps) ......... 3.0A
Power dissipation ..........coeiiiiiiiiiinann 135 mW
Derate linearly from25°C .................. 1.8 mw/°C
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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=6V
g MCA231 CTR 200 % IF=10mA, Vce =56V
| Saturation voltage
i MCA230, MCA255 VCE(SAT) 1.0 v lc = IF = 50 mA
MCA231 VCE(SAT) 1.0 v Ic=2mA,IF=1mA
1.0 v Ic=10mA, Ir =5 mA
1.2 v Ic=50 mA, Ir =10 mA
g w | Non saturated
5 = Turn-on time ton 10 ] See switching time
E F | Turn-off time tott 100 us  Test circult (Fig. 7)
7]
Surge Insulation voltage Viso 3550 VDC  Relative humidity < 50%
Ta =+25°C,
-0 <10 A
2 2500 VAC-rms 1 second
o Dielectric withstand test voltage Viso 3150 VDC  Relative humidity < 50%
E Ta=+25°C,
5 -0 <10 A
8 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
g Forward voltage VF 1.2 1.50 v IF =20 mA
g Forward voltage temp.
coefficient -1.8 mv/°C
;5_ Reverse voltage VR 3.0 25 v IrR=10 A
z Junction capacitance Cy 50 pF VE=0V,f =1 MHz
« Breakdown voltage
o Collector to emitter
5 MCA230 BVceo 30 V. Ic=1004A,IF=0
‘,! MCA231 BVceo 30 \ lc=100 uA,IF=0
g MCA255 BVceo 55 v lc=100 A, lc=0
- Collector to base
2 MCA230 BVceo 30 v Ilc=10uA,IF=0
5 MCA231 BVceo 30 v Ic=10uA,IF=0
o MCA255 BVceo® 55 " Ic=10uA,IF=0
Emitter to base BVEBO 5 v IE=10uA,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) g
_ =
100 — “1< 20 . 10 9
60 LA € o S
40 y. V4 ue n / t
// SR ~ Ty 09 v o
20 RS c/z Al S T 09 og) /
° 5° C [ -25° © 08
10 Il 7 O r: gg E 0.8
6.0 = 0.
w0 VAN | 2 0sp L Jo
20 / / = 04 £ o7
o 3]
10 / / / 2 03 S 46 Ta=25°C
VA y A J ! = —
6 VAR A= N N IF = 10 mA
Y y J 02 3
4 < <
/[ /] z : %
2 o i /
yavavi g g
1 Z 01 - Z 04
8 8 10 11 12 13 14 15 1 2 3 4 5 6 7 8910 0 1 2 3 4 5
VE (Volts) c1285 IF (MA)
C1894 Vce (Volts) C1717
Fig. 1. Forward Voltage vs. Fig. 2. Normalized CTR vs. I¢ Fig. 3. Normalized CTR vs Vg
Forward Current
" ' s
\\ \ I T T Z T m|
{ M I VAN 1
BN e
1.1 < u 1.1 ~J <
N > S~ — /————
N @ & 10’%
09 P g 0.9 E f t 7 t |
IF =10 mA N g 3 /= i 1
Vce=5V \ 5 é 10
z IF =10 mA o —— i i il
07 07 Ic=5mA o Vce = 10 VF——
1.0
0.5 05 0.t i i i ——
-50 -25 0O 25 50 75 100 -50 25 0 25 50 75 100 0 25 50 75 100 125
Ta (°C) C1718 Ta (°C) c1719 T TEMPERATURE (°C)
C893
Fig. 4. Normalized CTR vs. Temperature Fig. 5. Normalized Vg vs. Fig. 6. Dark Current vs. Temperature
Temperature
10V
PULSE WIDTH = 100 us
L INPUT DUTY CYCLE = 10%
D AN e E
INPUT l-———————— pp— —_i gl[‘JLTSPUT : :
| | | \
: | ouTPUT |
| | l ! o
. . L\ L/
10%
L 11 |
[ R
C868 = ton [ torr e
C1294
Fig. 7. Switching Time Test Circuit
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PHOTODARLINGTON OPTOISOLATORS

H11B1
H11B2
H11B3

PACKAGE DIMENSIONS

A

anl [y

Dm

le—— 0 ——]

(o)
Yy o =
=
L H
N nng INCHES | mm
SYMBOL | MAX. MAX. |NOTES
seaTne 4 | o A 1 . e s
PLA ? Ll I B .270 6.86
[ i 1 c 60| 406
* D 5 15°
—— E .300 Ref. | 7.62 Ref. 1
- l.. K F 014 036
G 325 8.26
J H 070 .78
J .10 279
K 022 0.56
L .085 216 2
[] M 3
anooe (T ((®) 8ase R
CATHODE @3 (®)coLLector
NOTES
1. INSTALLED POSITION OF LEAD CENTERS
@ @EMITTER 2. FOUR PLACES
3. OVERALL INSTALLED POSITION

4. THESE MEASUREMENTS ARE MADE FROM

THE SEATING PLANE
c1710 5. MINIMUM 0.100 INCH

C1339

DESCRIPTION

The H11B1, H11B2, H11B3 are photodarlington-type
optically coupled optoisolators. These devices have
an infrared emitting diode manufactured from
specially grown gallium arsenide, coupled with a
silicon darlington-connected phototransistor. These
devices are supplied in a standard plastic six-pin dual-
in-line package.

FEATURES

m High sensitivity to low input current—
Minimum 500 percent CTR at IF =1 mA
m High isolation voltage
5300 Vac RMS — 5 seconds
7500 Vac PEAK — 5 seconds
m Underwriters Laboratory (UL) recognized
File #E50151

APPLICATIONS

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

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

TOTAL PACKAGE

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

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

(LED plusdetector) .......ocoviviiinnennennnn. 260 mW
Derate linearly from25°C .................... 3.5mwW/°C
Isolationvoltage................cooviiinnn, 2.5 kV RMS

INPUT DIODE
Forward DCcurrent .........oooviiiiiiniiinininns 60 mA
Reversevoltage ........covviiiiiiiineienrnnininnenes 6V
Peak forward current

(1uspulse, 300 PPS) cvvvvrrrierienieneeeinnnnnnnn 30A
Power dissipation 25°C ambient................. 100 mW
Derate linearly from25°C ..............couvnen 1.8 mwW/°C
OUTPUT TRANSISTOR
Power dissipation at25°C..........ovvviiennnn.n. 150 mW
Derate linearly from25°C ................... 2.67 mW/°C
1770 T 25V
o] T J N 30V
R/ =oT o TN 7V
Collector current (continuous) ............o.oue. 100 mA
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H11B2 H11B3

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 IF=1mA Vce =5V
I3} H11B1 500 %
Q H11B2 200 %
H11B3 100 %
Saturation voltage VCE(SAT) 0.75 1.0 v IF=1mA Ic =1mA
2 Non-saturated
B3 Turn-on time ton 125 us RL = 1000, Ic = 10 mA
Oos Turn-off time toff 100 us Vce =10V
EF Puise width < 300 usec,
2 <30 Hz
See Figure 6
Isolation voltage Viso 5300 Vac RMS Relative humidity < 50%
g li-o < 10 uA, 5 seconds
E 7500 Vac PEAK  Relative humidity < 50%
6' -0 < 10 uA, 5 seconds
]
= Isolation resistance Riso 10m ohms Vi-o = 500 VDC
Isolation capacitance Ciso 05 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Forward voltage VF 1.1 1.50 \" IF =10 mA
58| Forward voltage temperature
g =} coefficient -1.8 mV/°C
=0 Reverse voltage VR 30 25 v IR = 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
=z Breakdown voltage
<) Collector to emitter BVceo 25 \ Ic=10mA, IF=0
2 5 Collector to base BVcBo 30 v Ic = 100 A, IF =0
=Z Emitter to base BVeso 5 7 \ IE=100 kA, IF=0
8 E‘ Leakage current
g Collector to emitter Iceo 5 100 nA Vce =10V, IF =0
Capacitance Cce 6 pF (Vee = 10V, =1 MHz
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H11B1 H11B2 H11B3

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

Fig. 4. Normalized CTR vs. Temperature

—_—
J U ) p—— ouTPUT

100 — ?E: 1.0 - 10
7 1
o ;/ o « E 09 v
20 « L 5 K Vv
o f e o =
o 1°c flasec [ c 5@ o, ® 08 /
~ o0 717 3 [ Vee =50V c 0
E 40 / / \::)/ Ta=25°C \_u:/ o
s AA g ° .
o [a] Ta=25°C
s g 7 8 06 / o
4 2 2 o5
. / 2 2 /
. S [*]
B YAV Z 0001 Z 04
8 9 10 11 12 13 14 18 1] 20 40 6.0 8.0 100 0 1 2 3 4 5
VF (Volts) c1285 IF (MA) C1716 Vce (Volts) C1717
Fig. 1. Forward Voltage vs. Fig. 2. Normalized CTR vs. I Fig. 3. Normalized CTR vs Ve
Forward Current
13 13
14 N W 11
O ~N o ~
>
o® N
c 09 :(: 0.9
5 IF = 10 mA ~N s
Vee =5V N S
z IF = 10 mA
07 07 lc=5mA
05 05
50 -25 0 26 50 75 100 50 25 0 25 50 75 100
Ta (°C) ci718 Ta (°C) c1719

Fig. 5. Normalized Vg vs.
Temperature

PULSE WIDTH = 100 us
DUTY CYCLE = 10%
2 100 INPUT
g 1o oV
PULSE | I
| |
| ]
OUTPUT |
90%
I ]
| [/
10% |
[
[
cass ] fon [ tor |
C1204

Fig. 6. Switching Time Test Circuit
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PHOTODARLINGTON OPTOISOLATORS

GENERAL

INSTRUMENT

4N31
4N29 4N32
4N30 4N33

PACKAGE DIMENSIONS DESCRIPTION

The 4N29, 4N30, 4N31, 4N32 and 4N33
c have a gallium arsenide infrared emitter
’l optically coupled to a silicon planar photo-

A

darlington.

5 4
.M

o

g

B FEATURES & APPLICATIONS

®m Fast operate time — 10 us

m High isolation resistance — 10" £

®m 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

oH

INCHES mm
SYMBOL | MAX MAX INOTES
355 9.02

®| >

SEATING
PLANE

300 Ref | 7.62 Ref. 1

014 0.36

325 8.26
1.78
110 279
022 0.56
.085 218

175 4.45

BASE

ANODE @ @ NOTES
1. INSTALLED POSITION OF LEAD CENTERS
2 FOUR PLACES

caTHODE (2) (5) COLLECTOR 3 OVERALLINSTALLED POSITION
4 THESE MEASUREMENTS ARE MADE FROM

THE SEATING PLANE

1
2| Z2|r|x|| | 0| n|m|o|of
3
3|

EIESENIN

5. MINIMUM 0 100 INCH
(@ emTTER

C1339A

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

*Storage Temperature . . . . . .o e e e e e e e e e e e -55°C to 150°C
*Operating Temperature at JUNCHION . . . . . it e e e e -55°C to 100°C
*Lead Soldering time @ 260°C . . . . . ittt e e e e e e e e e e e 10 seconds
*Total power dissipation @ 25°C ambient . . . . . o i ittt i it e e e e e 250 mW
*Derate linearly from 25° C . . .. . it e e e e e e e 3.3 mw/°C

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

*Indicated JEDEC Registered data.
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4N29 4N30 4N31 4N32 4N33

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

CHARACTERISTIC

LLED CHARACTERISTICS

(Ta = 25°C unless otherwise noted)
*Reverse leakage current

*Forward voltage

Capacitance

SYMBOL MIN,

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

*Collector-emitter dark current
*Collector-base breakdown voltage
*Collector-emitter breakdown voltage
*Emitter-collector breakdown voltage
DC current gain

lceo
BVceo
BVceo
BVeco

hee

30
30
5.0

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

*Collector output current (Note 1)
4N32, 4N33
4N29, 4N30
4N31
Isolation voltage (Note 2)
4N29, 4N30, 4N31, 4N32, 4N33
*(4N29, 4N32)
*(4N30, 4N31, 4N33)
1solation capacitance (Note 2)
*Collector-emitter saturation voltage (1)
4N31
4N29, 4N30, 4N32, 4N33
Isolation capacitance (Note 2)
Bandwidth (3) (Test Circuit #1)

50
10
5.0

2500
2500
1500

Viso

Riso
Vee(saT)

SWITCHING CHARACTERISTICS
(Test Circuit #2)

Turn-on time ton
Turn-off time
4N29, 4N30, 4N31
4N32, 4N33

torr

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

TYP.

0.05

1.2
150

5000

o1l

0.8
30

0.6

17
45

MAX. UNIT TEST CONDITION
100 WA Vg =3.0V
1.5 Volts |g =10 mA
pF VR =0V, f=1.0 MHz
100 nA Vce = 10V, base open
Volts  Ic = 100uA, Ig =0
Volts  Ic = 100 uA, Ig =0
Volts  Ig =100 A, Ig =0
Veg = 5.0V, Ic =500 uA
MA  Veg =10V, I =10mA, ig=0
MA  Vcg =10V, Ilg=10mA,Ig=0
mMA  Veg=10V,Ig=10mA,Ig=0
- \Y V RMS, t = 1 minute
- \% vDC
- \ vDC
Ohms V =500 VDC
1.2 Volts Ic =2.0mA, | =8.0mA
1.0 Volts Ic=2.0mA, I =8.0mA
pF VvV =0,f=1.0MHz
kHz
5.0 us Ic =50 mA, Ig = 200 mA,
Vec =10V
40 us Ic =50 mA, Ig = 200 mA,
100 Vee =10V

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

(3) If adjusted to I¢c = 2.0 mA and ic = 0.7 mA RMS.

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

CONSTANT CURRENT
INPUT

MODULATION
INPUT

PHOTO DARLINGTON
TRANSISTOR

OUTPUT
R e
Ig
1c(DC) = 2.0 mA
Ic (AC SINE WAVE) = 0.7 mA RMS at IKHz c1088

Note 2
FREQUENCY RESPONSE TEST CIRCUIT #1

120

Ic =50 mA
NG (NOMINAL)
+10V
PuSE 1{____ - 18092
INPUT  Ro PULSE
! OUTPUT
| | PHOTO DARLINGTON
ILeo | TRANSISTOR
|
| Is
|
2‘
| —
- 4
Ir =200 mA
B <rom

PULSE RATE - 100 pps 1099

SWITCHING TIME TEST CIRCUIT #2




4N29 4N30 4N31 4N32 4N33

APPLICATION INFORMATION

LATCH

RRVc -36V
= GND F
- C1100

NOT APPLICABLE TO 4N31

T2L LOGIC ISOLATION

TISN7413
SCHMITT TRIGGER

c1101

FORM C CONTACT

+Vee R=Vcc-20V
3
'3 R

<

GND =

NOT APPLICABLE TO 4N31

TRIAC TRIGGER

AC LOAD

.
M—-—]
Cc1103

GE PA494

Veg<9V

R<8Ma
Ig < 250 mA

IF<16mA

SCHMITT TRIGGER

OPERATING A RELAY COIL

C1104 Cc1104
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4N29 4N30 4N31 4N32 4N33

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

L1 0 FLORIMIAILIKZEIDTIO
13 L~ 1c=0.5 mA Y\
£ MAX Vee=sv {
o <
2 155 ¢ g g o3
v @
> ~TMIN a /
2 a4 W 2
SRR T=+25 Cp g 20 v
>
!
2 10 =l £ Y?\ z //
< T=+100 C / s A
ES CA 210
& Ve
o) LT
> Y 6
08| ?
[
0102 05 1 2 5 10 20 50 100 07 1.0 10 100
FORWARD CURRENT I¢ (mA) 1108 lc COLLECTOR CURRENT mA 1106
1
Fig. 1. Forward Voltage Drop vs. Fig. 2. Normalized Beta vs.
Forward Current Collector Current
or 120 T
07
06
ol 100 7 P
N / 4
= [ 80 04
& 10
& 10k
E < |
s F € g0 // A 03,
o / & r |
c 10f "024A
s f a0H4A4 P 2
s | P —1 |
1 1
E 20 1g = 0.1 uA —|
i Ve = 12V ] -
1 0 L1 |
2 50 75 00 125 0 4 8 12 16 20 24
T TEMPERATURE (C) c1107 Ve, volts ciios
Fig. 3. Dark Current vs. Temperature Fig. 4. Detector Standard Transfer Curves

NOTES

122

1. The current transfer ratio (I:/lg) is the ratio of the detector collector current to the LED input current with
Vce at 10 volts.

2. The frequency at which ic is 3dB down from the IKH, value.

3. tow is measured from 10% of the leading edge of the input pulse to the 90% point on the leading edge of the
output pulse. topp is measured from 90% of the trailing edge of the input pulse to the 10% point on the
trailing edge of the output pulse.




HIGH VOLTAGE PHOTODARLINGTON OPTOISOLATOR

GENERAL
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INSTRUMENT

(H11G1) MCA11G1
(H11G2) MCA11G2

PACKAGE DIMENSIONS DESCRIPTION

The MCA11G1 and MCA11G2 are photodar<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>