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A Company Called TRW

TRW Means Quality

TRW Electronic Components Group

Worldwide Sales/Distributor
Organization

TRW Electronic Components Group
Members

TRW is a diversified company that provides high technology products and services through
90,000 employees in 300 locations, worldwide. Nearly 15,000 of its people are scientists and

engineers.

Accomplishments over the past twenty-five years include the building of more than 175
spacecraft, including Pioneer 10, the first to leave our solar system. Recent achievements in
the area of electronic components include the first commercial usage of one-micron geometry
for very large scale integrated circuitry, resistor networks made from non-noble hybrid
materials, optoelectronic integrated circuitry, self-aligning fiber optic connectors, and laser-
scribed capacitors.

Quality is a theme that extends throughout the entire TRW organization. As a broadly
diversified manufacturer, TRW's commitment to producing only the highest quality products
spans many industries. In the automotive industry, for example, the percentage of parts made
by TRW in the renowned Mercedes Benz is higher than in any other vehicle. Titanium engine
valves perfected by TRW are used in racing engines everywhere. Another example is the
aircraft industry, where TRW is a premier supplier of jet engine compressor blades, variable
pitch propellers, precision bearings, fuel pumps, engine components, and electronic components
for both commercial and military aircraft. In the safety and quality conscious aviation industry,
TRW's rich tradition of excellence extends back to Lindbergh’s transatlantic flight. The Spirit of
St. Louis used engine valves developed by the Thompson Products Company, which later
became TRW. Producing quality products has been an important part of TRW's past and
remains an integral part of its present and future objectives. That is why TRW means quality.

TRW Electronic Components Group offers more than 300 product lines, perhaps the most
extensive selection of electronic components available from any one manufacturer. These lines
include both standard and custom products to meet the needs of industrial, consumer, and
defense markets. TRW components find applications in computer, telecommunication,
aerospace, medical instrumentation, home entertainment, and automotive equipment.

The Optoelectronics Division, as a part of the Electronics Components Group, is served by 70
locations of sales offices in the United States, Canada, and Puerto Rico. In addition, the
Optoelectronics Division has a nationwide organization of factory trained field application
engineers available to provide applications and specification assistance. An extensive network of
sales representatives and distributors in Europe and the Far East has been established hy TRW
in order to provide the highest level of service in each country. This network functions under
the direction of a sales headquarters in Guildford, England.

Capacitor Division

Connector Division

Cylindrical Connector Division
Daut + Rietz GmbH Co. KG
Electronic Assemblies Division
LSI Products Division

Motor Division
Optoelectronics Division
Resistive Products Division
RF Devices Division

Tomorrow is taking shape at A Company Called TRW.
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Device Index

*See Power Semiconductor Literature.
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LVA3100A............ * 0P232TXV ........... 318 OP500SLB............ 48
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0P124............... 4 OP23W ............. 22 OP500SR............. 48
OP130..........oon. 6 0P240............... 24 OP500SRA ........... 48
OP13OW ............. 6 O0P240SL............. 24 OP500SRB ........... 48
P31l 6 OPAOSLA............ 24 OP500SRC ........... 48
0PIW ... 6 O0P240SLB............ 24 OPS00SRD ........... 48
0P132............... 6 OP240SLC............ 24 OPSOOW ............. 50
OP132W ... 6 O0P260............... 26 O0PS01............... 52
OP133.....oii. 6 0P26OSL............. 26 OPSOISLA............ 52
OP133W ... 6 OP26OSLA............ 26 OP501SLB............ 52
0PM40............... 8 0P260SLB............ 26 OPS0MSLC............ 52
0P140SL............. 8 O0P26OSLC............ 26 OPSO1SLD............ 52
OP140SLA............ 8 OP26BFA............. 28 OP501SR............. 54
OP140SLB............ 8 OP26BFB............. 28 OP501SRA ........... 54
OP140SLC............ 8 OP26BFC............. 28 OP501SRB ........... 54
0P140SLD. ........... 8 OP26ISLA............ 30 OP501SRC ........... 54
OP160............... 10 OP269SLB............ 30 OPS01SRD ........... 54
OP16OSL............. 10 OP269SLC............ 30 OPS0BF.............. 56
OP16OSLA............ 10 OP290A.............. 32 OPS0BFA............. 56
OP16OSLB............ 10 O0P290B.............. 32 OPS0BFB............. 58
OP16OSLC............ 10 0P290C.............. 32 OPS0BFC............. 56
0P1BOSLD............ 10 OP81A.............. 32 O0PS09............... 58
OP1BOW............. 12 OP291B.............. 32 O0PS09SLC............ 58
0Pl 14 0PMIC.............. 32 0P509SLD............ 58
0P1BISL............. 14 0P2%2A.............. 32 0P530............... 60
OP1BISLA............ 14 O0P262B.............. 32 OPS3BF.............. 62
OP16ISLB............ 14 0P292C.............. 32 OPS3BFA............. 62
OP1BISLE............ 14 OP293A.............. 36 OPS3BFB............. 62
OP1BISLD........e 14 0P293B.............. 36 OPS3BFC............. 62
OP16BF.............. 16 0P293C.............. 36 OPSBO............... 64
OP1GBFA............. 16 O0P285A.............. 32 OPBSOSLA............ 64
OP16BFB............. 16 0P295B.............. 32. OPS50SLB............ 64
OP1GBFC............. 16 O0P295C.............. 32 OPSS0SLC............ 64
0P169............... 18 OP29GA.............. 32 OPSS0SLD............ 64
OP1BOSL............. 18 O0P286B.............. 32 O0P560............... 10
OP1BOSLC. ........... 18 O0P28BC.............. 32 OPSBOA.............. 0
OP16ISLD. ........... 18 OP297A.............. 32 OP560B.............. 70
0P223............... 20 0P297B.............. 32 O0Ps6OC.............. 10
0P223TX............. 34 0P297C.............. 32 OPSI3A.............. 12
0P223TXV ........... 314 OP29BA.............. 36 OPS93B.............. 72
0P224............... 20 0P298B.............. 36 OPS93C.............. 72
0P224TX. ... 314 0OP29BC.............. 36 OPS9BA.............. 72
0P224TXV ........... 314 0P300............... 44 OP598B.............. 12
0P231 ... 22 0P301............... 4 0P598C.............. 12
0P2NTX...ooeeee 318 0P302............... 4 0PBO0............... 76

‘ ' 0P303............... 4 0PBOT............... 76
*See Power Semiconductor Literature.
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0PB45............... 90 OPBB70 Series ........ 272 0PI22B5 ............. 136
0PB45W ............. 92  0PBBBO Series ........ 276 OPI2500 ............. 138
0PR00............... 94  OPBBYO Series ........ . 276 OPIZB0Y ............. 138
0PS13............... 96 OPB947.............. 280 OPI2802 ............. 184
OPOTW ............. 96 0PB94B.............. 280 OPI26B30 ............. 140
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OPB253A ............ 214 OPBY70 Series ........ 284 OPI30T0 ............. 142
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OPB707A ............ 218 OPCBOX.............. 205 OPI3022............. 144
OPB707B ............ 218 OPC16.............. 200 OPI3023 ............. 144
OPB707C............. 218 OPC123.............. 201 OPI3030 ............. 146
oPB708.............. 222 OPC216.............. 202 OPI303T ............. 146
OPB70S.............. 222 0PC230.............. 203 OPI3032............. 146
0PB710.............. 226 OPC300R............. 204 OPI3033 ............. 146
OPB710F............. 226 0PCOOL............. 206 OPI3040 ............. 148
OPB71T............ .. 230 OPC8012............. 207 OPI3D4T ............. 148
OPBTM2.............. 230 0OPC8013............. 207 OPI3042 ............. 148
OPB730.............. 226 0OPCBOM4............. 207 OPI3043 ............. 148
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Product Selection Guide

Emitters v

Beam Max. V; Max. Iy Page
Part No. Case Style Angle | Symbol Min. Max. Output at Rated I, at Rated I, at Rated V, No.
0P123 Hermetic Pill Lensed 15 Egumen 40 - mWiem? 50 mA 1.50 V @ 50 mA 100 uA @ 2.0V 4
0P124 Hermetic Pill Lensed 15 Eguen 10 - mW/em? 50 mA 1.60 V @ 50 mA 100 uA @ 2.0V 4
0P130 Hermetic T0-46 Lensed | 18 Py 10 - mW 100 mA 175V @100 mA | 100 uA @ 2.0V 6
0P131 Hermetic T0-46 Lensed | 18 Py 3.0 - mW 100 mA 1.75 V- @ 100 mA 100 A @20V 6
0P132 Hermetic T0-46 Lensed | 18 Py 4.0 - mW 100 mA 175V @100 mA | 100 uA @ 2.0V 6
0P133 Hermetic T0-46 Lensed 18 Py 5.0 - mwW 100 mA 1.75V @ 100 mA 100 uA @ 20V 6
OP130W Hermetic T0-46 50 Py 1.00 - mW 100 mA 1.75 V. @ 100 mA 100 uA @ 20V 6
0P131W Hermetic T0-46 50 Py 30 - mwW 100 mA 175V @100 mA | 100 uA @ 2.0V 6
0P132w Hermetic T0-46 50 Py 40 - mW 100 mA 175V @100 mA | 100 uA @20V 6
0P133W Hermetic T0-46 50 Py 5.0 - mwW 100 mA 175V @100 mA | 100 uA @ 2.0V 6
0P140SL Plastic Lateral 40 Egmen) 020 - mW/em? 20 mA 1.60 V @ 20 mA 100 A @20V 8
OP140SLA Plastic Lateral 40 Eguen) 40 - mW/em? 20 mA 1.60 V @ 20 mA 100 A @ 20V 8
0P140SLB Plastic Lateral 40 Eamen) .30 .55 mWiem? 20 mA 1.80 V @ 20 mA 100 uA @ 2.0V 8
0P140SLC Plastic Lateral 40 Eamen) 20 40 mWiem? 20 mA 180 V @ 20 mA 100 uA @ 2.0V 8
0P140SLD Plastic Lateral 40 Eenery 100 .30 mW/em? 20 mA 160 V@ 20 mA 100 uA @ 2.0V 8
0P160SL Plastic T-1 Lensed 16 Eeuer) 050 - mWiem? 20 mA 1.60 V @ 20 mA 100 uA @ 2.0V 10
0P160SLA Plastic T-1 Lensed 18 Eguen) 18— mWiem? 20 mA 1.80 V@ 20 mA 100 uA @ 2.0V 10
0P160SLB Plastic T-1 Lensed 16 Eepen) 140 22 mWiem? 20 mA 1.60 V@ 20 mA 100 uA @ 2.0V 10
0P160SLC Plastic T-1 Lensed 16 Egnen .85 160  mWiem? 20 mA 1.60 V @ 20 mA 100pA @20V 10
0P160SLD Plastic T-1 Lensed 16 Eeuert 28 85 mWiem? 20 mA 160 V@ 20 mA 100 A @ 2.0V 10
0P160W Plastic T-1 85 Pq 50 - mw 20 mA 1.80 V @ 20 mA 100 uA @ 2.0V 12
0P161SL Plastic T-1 Lensed 16 Eeuer) 050 - mWiem? 20 mA 1.80 V @ 20 mA 100 A @ 20V 14
0P161SLA Plastic T-1 Lensed 16 Euen 196 - mWiem? 20 mA 1.80 V @ 20 mA 100 uA @ 2.0V 14
0P161SLB Plastic T-1 Lensed 16 Eguen 140 22 mWem? 20 mA 160 V @ 20 mA 100 uA @ 2.0V 14
0P161SLC Plastic T-1 Lensed 18 Eguen .85 1.60 mWicm? 20 mA 1.60 V @ 20 mA 100 uA @ 2.0V 14
0P161SLD Plastic T-1 Lensed 18 Eguen 28 .95 mW/em? 20 mA 1.60 V @ 20 mA 100 uA @ 2.0V 14
0P168F Plastic Custom 104 Eguen 20 - mWiem? 20 mA 160 V@ 20 mA 100 yA @ 20V 16
OP168FA Plastic Custom 104 Eeen) 48 - mW/em? 20 mA 160 V@ 20 mA 100 A @20V 16
0P168FB Plastic Custom 104 Eguen) 43 .79 mWiem? 20 mA 1.60 V @ 20 mA 100 A @ 2.0V 16
0P168FC Plastic Custom 104 Egmen) 34 - mWem? 20 mA 1.80 V @ 20 mA 100 uA @ 2.0V 16
0P169SL Plastic Custom 46 Eguen .020 - mW/cm? 20 mA 1.60 V.@ 20 mA 100 wA @ 20V 18
0P169SLC Plastic Custom 46 Eeuen 1% — mWiem? 20 mA 1.60 V @ 20 mA 100 A @20V 18
0P169SLD Plastic Custom 46 Eguen 6 24 mWem? 20 mA 1.80 V @ 20 mA 100 uA @ 2.0V 18
0P223 Hermetic Pill Lensed 18 Eguen 1.00 - mW/em? 50 mA 1.80 V @ 50 mA 100uA @20V 20
0P224 Hermetic Pill Lensed 18 Eguen 35 - mWiem? 50 mA 1.80 V @ 50 mA 100 uA @ 20V 20
0P231 Hermetic T0-46 Lensed | 18 Eguen 150 - mWicm? 100 mA 2.0V @ 100 mA 100 uA @ 2.0V 22
0P232 Hermetic T0-46 Lensed | 18 Eguen) 20 45 mW/em? 100 mA 20V @ 100 mA 100 A @20V 22
0P233 Hermetic T0-46 Lensed | 18 Eemen 30 - mW/em? 100 mA 20V @ 100 mA 100 A @20V 2
0P231W Hermetic T0-46 50 Eeunen) 150 - mWiem? 100 mA 20V @100 mA 100uA @20V 2
0P232W Hermetic T0-46 50 Eewen) 35 7.0 mWiem? 100 mA 20V @ 100 mA 100 uA @ 2.0V 2
0P233W Hermetic T0-46 50 Egen) 5.0 - mWiem? 100 mA 20V @100 mA 100puA @20V 22
0P240SL Plastic Lateral 40 Eeuen) 080 - mWiem? 20 mA 1.80 V @ 20 mA 100 uA @ 2.0V 24
OP240SLA Plastic Lateral 4 | mWiem? 20 mA 180V@NmA | 100pA@20V | 2
0P240SLB Plastic Lateral 40 Egwen 40 120 mWem? 20 mA 1B0V@20mA | 100pA@20V | 24
0P240SLC Plastic Lateral 40 Eeuen 20 .88 mWiem? 20 mA 1.80 V @ 20 mA 100 A @20V 24
0P260SL Plastic T-1 Lensed 16 Eeuen) .54 - mWiem? 20 mA 1.80 V @ 20 mA 100 A @ 2.0V 26
0P260SLA Plastic T-1 Lensed 16 Eemen 2.7 - mW/cm? 20 mA 1.80 V.@ 20 mA 10 pA @20V 26
0P260SLB Plastic T-1 Lensed 16 Eeuen) 185 47 mWem? 20 mA 1.80 V @ 20 mA 100 pA @ 2.0V 26
0P260SLC Plastic T-1 Lensed 16 Eeuen .54 33 mWem? 20 mA 1.80 V @ 20 mA 100 uA @ 2.0V 26
0P268FA Plastic Custom 104 Eguen .56 - mW/cm? 20 mA 180V @20 mA 100 pA @20V 28
0P268FB Plastic Custom 104 Eguen 48 .96 mWicm? 20 mA 1.80 V @ 20 mA 100 A @20V 28
0P268FC Plastic Custom 104 Eguen 40 - mWicm? 20 mA 1.80 V @ 20 mA 100 yA @ 2.0V 28
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Emitters (continued)

Beam Max. V; Max. Iy Page
Part No. Case Style Angle | Symbol Min. Max. Output at Rated | at Rated |; at Rated Vy No.
0P269 Plastic Custom 46 Eemen 30 - mWem? 20 mA 1.80 V@ 20 mA 100 A @ 20V 30
0P269SLA Plastic Custom 46 Eguen 45 - mWiem? 20 mA 1.80 V @ 20 mA 100 uA @ 2.0V 30
0P269SLB Plastic Custom 46 Eemen .35 10 mWiem? 20 mA 180 V @ 20 mA 100 uA @ 20V 30
0P290A Plastic T-1 % Lensed 50 Egumen 210 - mW/em? 150 A 40V @150 A 10uA @50V 32
0P2908 Plastic T-1 % Lensed 50 Fwr, 180 300 mWem? 150 A 40V @150 A 0wk @50V 32
0P290C Plastic T-1 % Lensed 50 Eguen 150 - mW/cm? 150 A 40V @ 1.50 A WpA@50V 32
0P291A Plastic T-1 % Lensed 50 Eguen 16.0 - mW/em? 100 mA 20V @ 100 mA 100 yA @ 2.0V 32
0P2918 Plastic T-1 % Lensed 50 Eguen 13.0 26 mW/cm? 100 mA 2.0V @ 100 mA 10 pA @20V 32
0P291C Plastic T-1% Lensed 50 Eguen 10.0 - mW/cm? 100 mA 2.0V @ 100 mA 100puA @20V 32
0P292A Plastic T-1% Lensed 50 Eguen 2.1 - mWem? 20 mA 175V @ 20 mA MWpA@50V 32
0P2928 Plastic T-1% Lensed 50 Eouen) 22 44 mW/cm? 20 mA 175V @ 20 mA WuAh @50V 32
0P292C Plastic T-1% Lensed 50 Eguer 1.70 — mW/cm? 20 mA 175V @ 20 mA 1W0uA@50V 32
0P293A Plastic T0-46 Lensed 60 Egmen 16.0 - mW/cm? 100 mA 2.0V @ 100 mA 100 uA @ 2.0 V 36
0P293B Plastic T0-46 Lensed 60 Egmen 13.0 20 mW/cm? 100 mA 2.0V @100 mA 100 puA @20V 36
0P293C Plastic T0-48 Lensed 60 Eguer 10.0 - mW/cm? 100 mA 2.0V @ 100 mA 100puA @20V 36
0P295A Plastic T-1% Lensed 15 Eemen 44 - mW/cm? 150 A 40V @150 A 10uA@50V 32
0P2958 Plastic T-1% Lensed 15 Egpaen 33 71 mWicm? 1.50 A 40V @150 A 10puA@5s0oVv 32
0P295C Plastic T-1% Lensed 15 Egumer) 22 - mW/cm? 1.50 A 40V @150 A 10puA @50V 32
0P296A Plastic T-1% Lensed 15 Eguen 36 - mW/cm? 100 mA 20V @ 100 mA 100 uA @ 20V 2
0P2968 Plastic T-1% Lensed 15 Egumen 26 6.6 mW/em? 100 mA 20V @ 100 mA 100 pA @ 20V 32
0P296C Plastic T-1% Lensed 15 Eemen 1.60 - mW/cm? 100 mA 2.0V @ 100 mA 10pA @20V 32
0P297A Plastic T-1% Lensed 15 Eaner 10 - mW/em? 20 mA 175V @ 20 mA 10uA @50V 32
0P2978 Plastic T-1% Lensed 15 Eguen) .50 1.30 mW/cm? 20 mA 175V @ 20 mA WuA @50V 32
0P297C Plastic T-1% Lensed 15 Eguen .30 - mWem? 20 mA 1.75V @ 20 mA WuA @50V 32
0P298A Plastic T0-46 Lensed 25 Eguen 36 - mW/cm? 100 mA 20V @100 mA 100puA @20V 36
0P2988 Plastic T0-48 Lensed 25 Eguen) 28 4.4 mW/cm? 100 mA 2.0V @100 mA 100 pA @20V 36
0P298C Plastic T0-46 Lensed 25 Eguen 20 - mW/cm? 100 mA 2.0V @ 100 mA 100 pA @20V 36
0P298D Plastic T0-46 Lensed 25 Eenpen 2.0 44 mWi/cm? 100 mA 2.0V @ 100 mA 100uA @20V 36
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Product Selection Guide

Sensors

Min. Vigrceo Max. lggo Page
Part No. Case Style Output Type Min. Max. oy  at Rated Vg and E, at Rated I; at Rated Vg No.
0P300 Hermetic Pill Lensed Photodariington | .80 - mA 5.0 Vand 1.00 mW/em? | 156.0 V @ 100 uA | 1.00 uA @ 100 V 44
0P301 Hermetic Pill Lensed Photodarlington | .80 24 mA 5.0 Vand 1.00 mW/cm? | 15.0 V@ 100 uA | 1.00 uA @ 100 V 44
0P302 Hermetic Pill Lensed Photodarfington | 1.80 54 mA 50 Vand 1.00 mW/cm? | 150V @ 100 uA | 1.00 uA @ 10.0 V 44
0P303 Hermetic Pill Lensed Photodarlington | 3.6 120 mA 5.0 Vand 1.00 mW/cm? | 150V @ 100 uA | 1.00 uA @ 100V 4
0P304 Hermetic Pill Lensed Photodarlington | 7.0 21 mA 5.0 Vand 1.00 mW/cm? | 15.0 V@ 100 uA | 1.00 uA @ 10.0 V 44
0P305 Hermetic Pill Lensed Photodarlington | 140  — mA 50 Vand 1.00 mW/cm? | 150V @ 100 A | 1.00 A @ 10.0 V 44
0P500 Plastic T-1 Lensed Phototransistor 40 - mA 5.0V and 20 mW/cm? 30V @ 100 uA 100 nA @ 15.0 V 48
0P500SLA Plastic T-1 Lensed Phototransistor | 40 - mA 5.0 Vand 20 mW/cm? 30V @ 100 pA 100 nA @ 150V 48
0P500SLB Plastic T-1 Lensed Phototransistor | 25 50 mA 5.0V and 20 mW/cm? 30V @ 100 pA 100 nA @ 150V 46
0P500SLC Plastic T-1 Lensed Phototransistor 170 3% mA 5.0 Vand 20 mW/cm? 30V @ 100 pA 100 nA @ 150 V 48
(0P500SLD Plastic T-1 Lensed Phototransistor 100 24 mA 5.0 V and 20 mW/cm? 30V @ 100 uA 100 nA @ 15.0 V 46
0P500SR Plastic T-1 Lensed Phototransistor .080 — mA 50 Vand .13 mWem? | 30V @ 1.00 mA 100 nA @ 100V 48
0P500SRA Plastic T-1 Lensed Phototransistor .64 - mA  50Vand.13 mWicm? | 30V @ 1.00 mA 100 nA @ 10.0 V 48
0P500SRB Plastic T-1 Lensed Phototransistor | .32 .96 mA 50 Vand .13 mWicm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 48
0P500SRC Plastic T-1 Lensed Phototransistor | .160 .48 mA  50Vand.13 mWiem? | 30V @ 1.00 mA 100 nA @ 100V 48
0P500SRD Plastic T-1 Lensed Phototransistor | .080 .24 mA 5.0 Vand .13 mWiem? | 30 V @ 1.00 mA 100 nA @ 100V 48
0P500W Plastic T-1 Phototransistor .50 - mA 5.0 V and 20 mW/cm? 30V @ 100 uA 100 nA @ 150 V 50
0P501 Plastic T-1 Lensed Phototransistor 40 — mA 5.0 V and 20 mW/cm? 30V @100 uA 100 nA @ 100V 52
0P501SLA Plastic T-1 Lensed Phototransistor | 40 - mA 5.0 Vand 20 mW/cm? 30V @ 100 uA 100 nA @ 100 V 52
0P501SLB Plastic T-1 Lensed Phototransistor | 26 50 mA 5.0V and 20 mW/cm? 30V @ 100 uA 100 nA @ 10.0 V 52
0P501SLC Plastic T-1 Lensed Phototransistor | 17.0 35 mA 5.0 Vand 20 mW/em? | 30V @ 100 pA 100 nA @ 10.0 V 52
0P501SLD Plastic T-1 Lensed Phototransistor | 10.0 24 mA 5.0V and 20 mW/cm? 30V @ 100 pA 100 nA @ 10.0 V 52
0P501SR Plastic T-1 Lensed Phototransistor | .080 — mA 50 Vand.13 mWiem? | 30V @ 1.00 mA 100 nA @ 100V 54
0P501SRA Plastic T-1 Lensed Phototransistor .64 - mA 50 Vand.13 mWiem? | 30V @ 1.00 mA 100 nA @ 100V 54
0P501SRB Plastic T-1 Lensed Phototransistor 32 .96 mA 50 Vand.13 mWim? | 30V @ 1.00 mA 100 nA @ 100V 54
0P501SRC Plastic T-1 Lensed Phototransistor 160 .48 mA 50 Vand.13 mWem? | 30V @ 1.00 mA 100 nA @ 100V 54
OP501SRD Plastic T-1 Lensed Phototransistor | .080 .24 mA 50 Vand .13 mW/iem? | 30 V @ 1.00 mA 100 nA @ 10.0 V 54
OP508FA Plastic Custom Phototransistor 36 — mA 5.0 V and 20 mW/cm? 30V @ 100 uA 100 nA @ 10.0 V 56
0P508FB Plastic Custom Phototransistor 120 84 mA 5.0V and 20 mW/cm? 30V @ 100 pA 100 nA @ 10.0 V 56
OP508FC Plastic Custom Phototransistor .50 - mA 5.0V and 20 mW/cm? 30V @100 pA 100 nA @ 10.0 V 56
0P508 Plastic Custom Phototransistor | .50 - mA 5.0 Vand 1.00 mW/cm? | 30 V @ 100 pA 100 nA @ 100V 58
0P508SLC Plastic Custom Phototransistor | .30 - mA 5.0 Vand 1.00 mW/ecm? | 30 V @ 100 pA 100 A @ 100V 58
0P509SLD Plastic Custom Phototransistor | .17.0 .50 mA 5.0 Vand 1.00 mW/cm? | 30 V @ 100 uA 100 nA @ 10.0 V 58
0P530 Plastic T-1 Lensed Photodarlington | 5.0 - mA 5.0 Vand .50 mW/ecm? | 15.0 V. @ 1.00 mA | 100 nA @ 10.0 V 60
0P538F Plastic Custom Photodarfington [ 1.00 — mA 5.0 Vand 1.00 mW/cm? | 15.0 V. @ 1.00 mA | 225 nA @ 10.0 V 62
OP538FA Plastic Custom Photodarlington | 4.0 — mA 5.0 Vand 1.00 mW/ecm? | 15.0 V. @ 1.00 mA | 225 nA @ 10.0 V 62
(0P538FB Plastic Custom Photodarlington | 3.2 7.2 mA 5.0V and 1.00 mW/ecm? | 15.0 V @ 1.00 mA | 225 nA @ 10.0 V 62
0P538FC Plastic Custom Photodarfington | 2.4 — mA 5.0 Vand 1.00 mW/ecm? | 15.0 V. @ 1.00 mA | 225 nA @ 100V 62
0P550 Plastic Lateral Phototransistor .50 — mA 5.0 V and 20 mW/cm? 30V @ 100 uA 100 nA @ 10.0 v 64
0P550SLA Plastic Lateral Phototransistor 22 — mA 5.0 V and 20 mW/cm? 30V @ 100 pA 100 A @ 100 V 64
0P550SLB Plastic Lateral Phototransistor 150 28 mA 5.0 V and 20 mW/cm? 30V @100 uA 100 nA @ 100 V 64
0P550SLC Plastic Lateral Phototransistor | 12.0 19 mA 50V and 20 mW/cm? 30V @ 100 pA 100 nA @ 100 V 64
0P550SLD Plastic Lateral Phototransistor 45 145  mA 5.0 V and 20 mW/cm? 30V @100 uA 100 nA @ 100 V 64
0P560 Plastic Lateral Photodarlington | .50 - mA 2.0V and 1.00 mW/cm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 70
OP560A Plastic Lateral Photodarlington | 24 — mA 2.0 Vand 1.00 mW/ecm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 70
0P5608B Plastic Lateral Photodarfington | 12.0 26 mA 2.0 Vand 1.00 mW/ecm? | 30 V @ 1.00 mA 100 nA @ 100 V 70
(0P560C Plastic Lateral Photodarlington | 4.0 - mA 2.0V and 1.00 mW/ecm? | 30 V @ 1.00 mA 100 nA @ 100V 70
0P533A Plastic T0-18 Lensed Phototransistor 3.0 — mA 5.0 V and 1.50 mW/ecm? | 30 V @ 100 A 100 nA @ 100V 72
0P593B Plastic T0-18 Lensed Photatransistor 2.0 40 mA 5.0 V and 1.50 mW/ecm? | 30 V @ 100 A 100 nA @ 10.0 V 72
0P533C Plastic T0-18 Lensed Phototransistor 1.00 - mA 5.0 Vand 1.50 mW/ecm? | 30 V @ 100 uA 100 nA @ 100 V 2
0P598A Plastic T0-18 Lensed Phototransistor 15 — mA 5.0 Vand 1.50 mW/em? | 30 V @ 100 uA 100 A @ 100V 72
0P598B Plastic T0-18 Lensed Phototransistor 5.0 100 mA 5.0 V-and 1.50 mW/em? | 30 V @ 100 uA 100 A @ 100 V 72
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Sensors (continued)

Min. Vigaiceo Max. lggo Page
Part No. Case Style Output Type Min. Max. lgoy  at Rated Vg and E, at Rated I; at Rated Vg, No.
0P598C Plastic T0-18 Lensed Phototransistor 2.5 - mA 50 Vand 1.50 mW/em? | 30 V @ 100 pA 100 nA @ 100 V 72
0P600 Hermetic Pill Lensed Phototransistor 50 - mA 5.0 V and 20 mW/cm? 50 V@ 100 pA 250A @ 100V 76
0P601 Hermetic Pill Lensed Phototransistor .50 3.0 mA 5.0 V and 20 mW/cm? 50 V@ 100 pA 25nA @100V 76
0P602 Hermetic Pill Lensed Phototransistor 2.0 5.0 mA 5.0 V and 20 mW/cm? 50 V @ 100 A 250A @ 100V 76
0P603 Hermetic Pill Lensed Phototransistor 40 8.0 mA 5.0 Vand 20 mW/cm? 50 V @ 100 pA 250A @ 100V 76
0P604 Hermetic Pill Lensed Phototransistor 7.0 22 mA 5.0 V and 20 mW/cm? 50 V @ 100 pA 25nA @100V 76
0P640 Hermetic Pill Lensed Phototransistor 50 - mA 5.0 V and 20 mW/cm? 25V @100 pA 100 nA @ 100V 76
oréat Hermetic Pii Lensed Pliototransisior .50 3.0 mA 5.0V and 20 mW/em” 26V @ 100 pA 1W0C A @00V 78
0P642 Hermetic Pill Lensed Phototransistor 2.0 5.0 mA 5.0 V and 20 mW/cm? 25V @ 100 pA 100 nA @ 100V 76
0P643 Hermetic Pill Lensed Phototransistor 40 8.0 mA 5.0 V and 20 mW/cm? 25V @ 100 pA 100 nA @ 100 V 76
0P644 Hermetic Pill Lensed Phototransistor | 7.0 22 mA 50V and 20 mW/cm? 25V @ 100 pA 100 nA @ 100 V 76
0P800 Hermetic T0-18 Lensed | Phototransistor 50 - mA 5.0V and 5.0 mW/ecm? | 30 V @ 100 pA 100 nA @ 100 V 78
0P801 Hermetic T0-18 Lensed | Phototransistor 50 30 mA 5.0 Vand 5.0 mW/em? | 30 V @ 100 pA 100 nA @ 100 V 78
0P802 Hermetic TO-18 Lensed | Phototransistor 2.0 5.0 mA 5.0 V and 5.0 mW/cm? 30V @100 A 100 nA @ 100V 78
0P803 Hermetic TO-18 Lensed | Phototransistor 40 8.0 mA 50V and 5.0 mW/em? | 30 V @ 100 pA 100 nA @ 100V 78
0P804 Hermetic TO-18 Lensed | Phototransistor 1.0 22 mA 5.0V and 5.0 mW/em? | 30 V @ 100 pA 100 nA @ 100 V 78
0P805 Hermetic TO-18 Lensed | Phototransistor 15.0 - mA 5.0 Vand 5.0 mW/ecm? | 30 V @ 100 pA 100 nA @ 100V 78
0PBOOW Hermetic T0-18 Phototransistor 30 — mA 5.0V and 5.0 mW/em?* | 30 V @ 100 pA 100 nA @ 100V 80
0P8oTW Hermetic T0-18 Phototransistor | .50 3.0 mA 50 Vand 5.0 mW/em? | 30 V @ 100 pA 100 nA @ 100 V 80
0P802W Hermetic T0-18 Phototransistor 25 — mA 50V and 5.0 mW/em? | 30 V @ 100 A 100 nA @ 100V 80
0P830 Hermetic T0-18 Lensed | Photodarlington | 15.0  — mA 50V and .50 mWiem? | 1560V @ 100 uA | 1.00 uA @ 100 V 86
0P830W Hermetic T0-18 Photodarlington | 4.0 - mA 50 Vand .50 mW/ecm? | 150V @ 100 uA | 1.00 uA @ 100V 88
0P841 Hermetic TO-18 Lensed | Phototransistor 50 - mA 5.0 Vand 50 mW/ecm? | 30 V @ 100 pA 100 nA @ 10.0 V 90
0P842 Hermetic TO-18 Lensed | Phototransistor 20 - mA 5.0 Vand 5.0 mW/ecm? | 30 V @ 100 pA 100 nA @ 100 V 90
0P843 Hermetic TO-18 Lensed | Phototransistor 5.0 — mA 5.0 Vand 5.0 mW/em? | 30 V @ 100 uA 100 nA @ 100 V 90
0P844 Hermetic T0-18 Lensed | Phototransistor 7.0 - mA 5.0 Vand 5.0 mW/em? | 30 V @ 100 pA 100 nA @ 100V 90
0P845 Hermetic T0-18 Lensed | Phototransistor 150 - mA 5.0 Vand 50 mW/ecm? | 30 V @ 100 pA 100 nA @ 100 V 90
0P841W Hermetic T0-18 Phototransistor .30 - mA 5.0 Vand 5.0 mW/ecm? | 30V @ 100 pA 100 nA @ 100V 92
0P842w Hermetic T0-18 Phototransistor 1.00 - mA 5.0V and 5.0 mW/cm* | 30 V @ 100 pA 100 nA @ 100V 92
0P843W Hermetic T0-18 Phototransistor 1.50 - mA 5.0V and 5.0 mW/em? | 30 V @ 100 pA 100 nA @ 10.0 V 92
0PB44W Hermetic T0-18 Phototransistor | 2.0 - mA 5.0 Vand 5.0 mWiem? | 30 V@ 100 pA 100 A @ 10.0 V 92
0P845W Hermetic T0-18 Phototransistor 2.5 — mA 5.0 Vand 5.0 mW/em? | 30 V @ 100 pA 100 nA @ 100 V 92
Photologic™ Devices
Max.
Propagation
Output Min./Max. Max. lg¢ Min./Max. Delay Page
Part No. Case Style Circuit Vee at Vc=5.25 V ET(+) (tprne tow) No.
0PL550 Plastic Lateral Buffer, Totem-Pole 4555V 15.0 mA @ 0 or 3.0 mW/cm? .25/2.4 mW/cm? 5.0 ps 66
OPL550SLB Plastic Lateral Buffer, Totem-Pole 4555V 15.0 mA @ 0 or 3.0 mW/cm? .65/1.90 mW/em? 5.0 us 66
OPL550SLA Plastic Lateral Buffer, Totem-Pole 4555V 15.0 mA @ 0 or 3.0 mW/cm? .25/1.40 mW/cm? 5.0 us 66
0PL550-0C Plastic Lateral Buffer, Open-Collector 45/55V 15.0 mA @ 0 or 3.0 mW/cm? .25/2.4 mW/cm? 5.0 us 66
OPL550SLB-0C | Plastic Lateral Buffer, Open-Collector 4555V 15.0 mA @ 0 or 3.0 mW/cm? .65/1.90 mW/cm? 5.0 ps 66
OPL550SLA-OC | Plastic Lateral Buffer, Open-Collector 45/55V 15.0 mA @ 0 or 3.0 mW/cm? .25/1.40 mW/cm? 5.0 ps 66
0PL551 Plastic Lateral Inverter, Totem-Pole 4555V 15.0 mA @ 0 or 3.0 mW/cm? .25/2.4 mW/cm? 5.0 ps 66
OPL551SLB Plastic Lateral Inverter, Totem-Pole 45/55V 15.0 mA @ 0 or 3.0 mW/cm? .65/1.90 mW/cm? 5.0 ps 66
OPL551SLA Plastic Lateral Inverter, Totem-Pole 45/55V 15.0 mA @ 0 or 3.0 mW/cm? .25/1.40 mW/cm? 5.0 ps 66
0PL551-0C Plastic Lateral Inverter, Open-Collector 4555V 15.0 mA @ 0 or 3.0 mW/cm? .25/2.4 mW/em? 5.0 ps 66
OPL551SLB-0C | Plastic Lateral Inverter, Open-Collector | 4.5/5.5 V 15.0 mA @ 0 or 3.0 mW/cm? .65/1.80 mW/em? 50 ps 66
OPL55TSLA-OC | Plastic Lateral Inverter, Open-Collector 4555V 15.0 mA @ 0 or 3.0 mW/cm? .25/1.40 mW/cm? 5.0 ps 66
0PL80O Hermetic T0-18 Lensed | Buffer, Totem-Pole 4852V 15.0 mA @ 0 or 1.00 mW/cm? —/3.0 mW/em? 5.0 us 82
0PLB00-0C Hermetic T0-18 Lensed Buffer, Open-Collector 4852V 15.0 mA @ 0 or 1.00 mW/cm? —/3.0 mW/em? 5.0 us 82
0PL8O1 Hermetic TO-18 Lensed | Inverter, Totem-Pole 4852V 15.0 mA @ 0 or 1.00 mW/cm? —/3.0 mW/em? 5.0 ps 82
0PL801-0C Hermetic TO-18 Lensed Inverter, Open-Collector 48/52V 15.0 mA @ 0 or 1.00 mW/cm? —/3.0 mW/cm? 5.0 us 82
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Product Selection Guide

Photodiodes
Min. Viggp Max. I, Page
Part No. Case Style Output Type Min.  Max. L at Rated Vy and E, at Rated Iy at Rated Vy No.
0P300 Hermetic Pill Lensed Photodiode 8.0 - uA 10.0 V and 20 mW/em? | 100 V @ 100 wA 10.0nA @ 100V 94
0P913 Hermetic T0-5 Lensed Photodiode 120 - uA 50 Vand 5.0 mWiem? | 32V @ 100 pA 25 A @ 100V 9
0P913W Hermetic T0-5 Photodiode 40 - wA 50 Vand 50 mWiem? | 32V @ 100 pA 25nA @ 100V 96
Optically Coupled Isolators

Min. CTR @ Min. Isolation Min. Vigpceo Max. Iy Page

Part No. Case Style Output Type Rated Vg and i; Voitage at Rated I; at Rated Vg No.
IN243 Hermetic T0-72 Phototransistor 15% @ 10.0 V and 10.0 mA 1000 vDC 30V @1.00mA 100 nA @ 100 V 166
3N244 Hermetic T0-72 Phototransistor 30% @ 10.0 V and 10.0 mA 1000 VDC 30V @ 1.00 mA 100 nA @ 10.0 V 166
3N245 Hermetic T0-72 Phototransistor 60% @ 10.0 V and 10.0 mA 1000 VDC 30V @1.00mA 100 nA @ 10.0 V 166
4AN22A Hermetic 70-5 Phototransistor 25% @ 5.0 V and 10.0 mA 1000 vDC 3BV @1.00mA 100 nA @ 20V 170
4N23A Hermetic T0-5 Phototransistor 60% @ 5.0 V and 10.0 mA 1000 VDC 3BV @ 1.00 mA 100nA @20V 170
4N24A Hermetic T0-5 Phototransistor 100% @ 5.0 V and 10.0 mA 1000 VDC 35V @1.00mA 100nA@ 20V 170
4N25 6 Pin P-DIP Phototransistor 20% @ 10.0 V and 10.0 mA 2500 vDC 30V @100 mA 50 nA @ 10.0 V 172
4N26 6 Pin P-DIP Phototransistor 20% @ 10.0 V and 10.0 mA 1500 VDC 30V @ 1.00mA 50 nA @ 10.0 V 172
aN27 6 Pin P-DIP Phototransistor 10% @ 10.0 V and 10.0 mA 1500 vDC 30V @1.00mA 50 nA @ 100V 172
aN28 6 Pin P-DIP Phototransistor 10% @ 10.0 V and 10.0 mA 500 vDC 30V @ 1.00 mA 100 nA @ 100V 172
aN29 6 Pin P-DIP Photodarlington 100% @ 10.0 V and 10.0 mA | 2500 VDC 30V @ 100 uA 100 nA @ 100 V 174
4N30 6 Pin P-DIP Phatodarlington 100% @ 10.0 V and 10.0 mA | 1500 VDC 30V @100 A 100 nA @ 10.0 V 174
N3 6 Pin P-DIP Photodarlington 50% @ 10.0 V and 10.0 mA 1500 vDC 30V @ 100 pA 100 nA @ 10.0 V 174
AN32 6 Pin P-DIP Photodarlington 500% @ 10.0 V and 10.0 mA | 2500 VDC 30V @ 100 A 100 nA @ 10.0 V 174
4N33 6 Pin P-DIP Photodarlington 500% @ 10.0 V and 10.0 mA | 1500 VOC 30 V@ 100 wA 100 nA @ 10.0 V 174
4N35 6 Pin P-DIP Phototransistor 100% @ 10.0 V and 10.0 mA | 3500 VAC 30V @1.00 mA 50 nA @ 100 V 178
4N36 6 Pin P-DIP Phototransistor 100% @ 10.0 V and 10.0 mA | 2500 VAC 30V @ 1.00mA 50 nA @ 100 V 176
4N37 6 Pin P-DIP Phototransistor 100% @ 10.0 V and 10.0 mA | 1500 VAC 30V @1.00mA 50 nA @ 100 V 176
4N38 6 Pin P-DIP Phototransistor 20% @ 1.00 V and 20 mA 1500 vDC 80 V@ 1.00 mA 50 nA @ 60.0 V 178
4N3BA 6 Pin P-DIP Phototransistor 20% @ 1.00 V and 20 mA 2500 vDC 80 V@ 1.00 mA 50 nA @ 60.0 V 178
CNY1711 6 Pin P-DIP Phototransistor 40% @ 5.0 V and 10.0 mA 4000 VDC 70 V @ 1.00 mA 50 nA @ 100V 102
CNY17/2 6 Pin P-DIP Phototransistor 63% @ 5.0 V and 10.0 mA 4000 vVDC 0V @ 1.00 mA 50nA @100V 102
CNY17/3 6 Pin P-DIP Phototransistor 100% @ 5.0 V and 10.0 mA 4000 VDC 70V @ 1.00 mA 100 nA @ 10.0 V 102
CNY17/4 6 Pin P-DIP Phototransistor 160% @ 5.0 V and 10.0 mA 4000 VDC 70V @ 1.00 mA 100 nA @ 10.0 V 102
0PI102 Hermetic T0-5 Phototransistor 25% @ 5.0 V and 10.0 mA 1000 vbC 3BV @ 1.00 mA 100 nA @ 20 V 106
0PI103 Hermetic T0-5 Phototransistor 100% @ 5.0 V and 10.0 mA 1000 vDC 3BV @1.00mA 100 nA @ 20V 106
0PI110 Plastic Axial Phototransistor 12.6 % @ 5.0 V and 16.0 mA | 10,000 VDC 30V @100 uA 2000MA @20V 108
OPIT10A Plastic Axial Phototransistor 25% @ 5.0 V and 16.0 mA 10,000 vDC 30 V@ 100 pA 200 nA @ 20 V 108
0PI110B Plastic Axial Phototransistor 50% @ 5.0 V and 16.0 mA 10,000 vVOC 30V @100 kA 2000A @20V 108
0PI110C Plastic Axial Phototransistor 100% @ 5.0 V and 16.0 mA 10,000 vOC 30V @ 100 uA 2000A @20V 108
0PIN13 Plastic Axial Photodarlington 50% @ 2.0 V and 16.0 mA 10,000 VDC 15.0V @ 1.00 mA 100 nA @ 150V 108
0PI120 Hermetic Axial Phototransistor 20% @ 5.0 V and 10.0 mA 15,000 vDC 25V @ 1.00 mA 100 nA @ 100 V 110
0PI123 Hermetic Axial Photodarlington 50% @ 2.0 V and 10.0 mA 15,000 vDC 20V @ 1.00 mA 100 nA @ 100 V 110
0PI130 Hermetic T0-5 Photodarlington 200% @ 2.0 V and 5.0 mA 1000 vDC 25V @ 1.00 mA 100 nA @ 100V 118
0PI140 Hermetic T0-72 Phototransistor 15% @ 10.0 V and 10.0 mA 1000 vDC 30V @1.00 mA 50 nA @ 10.0 V 120
0PI150 Hermetic Axial Phototransistor 10% @ 5.0 V and 10.0 mA 50,000 VOC 30V@1.00mA 100 nA @ 10.0 V 122
0PI153 Hermetic Axial Photodarlington 25% @ 5.0 V and 20 mA 50,000 vDC 15.0 V. @ 1.00 mA 500 nA @ 10.0 V 122
0PI210 Surface Mount Phototransistor 50% @ 5.0 V and 10.0 mA 1000 VDC 35V @ 100 pA 100nA @20V 124
0PI21 Surface Mount Phototransistor 200% @ 5.0 V and 10.0 mA 1000 vDC 35V @100 uA 100 nA @ 20 V 124
0PI1264 Plastic Axial Phototransistor 12.5% @ 5.0 V and 10.0 mA 10,000 vVDC 32V @ 1.00 mA 100 uA @ 100 V 116
OPI1264A Plastic Axial Phototransistor 25% @ 5.0 V and 10.0 mA 10,000 vDC 32V @1.00mA 100 uA @ 100 V 116
0PI1264B Plastic Axial Phototransistor 50% @ 5.0 V and 10.0 mA 10,000 vDC 32V@1.00mA 200MA@20V 116
0P11264C Plastic Axial Phototransistor 100% @ 5.0 V and 10.0 mA 10,000 VDC 32V @1.00mA 2000MA @20V 116
0PI2100 6 Pin P-DIP Phototransistor 150% @ 5.0 V and 10.0 mA 4000 vDC 30V @1.00mA 50nA@5.0V 126
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Optically Coupled Isolators (continued)

Min. CTR @ Min. Isolation| Min. Vigrceo Max. lgeg Page
Part No. Case Style Output Type Rated V¢ and I; Voltage at Rated Ig at Rated Vg No.
0PI2150 6 Pin P-DIP Phototransistor 2% @ 5.0 V and 10.0 mA 1500 vDC 20V @ 1.00 mA 100 nA @ 100 V 128
0PI2151 6 Pin P-DIP Phototransistor 10% @ 5.0 V and 10.0 mA 1500 vDC 30V @ 1.00 mA 100 nA @ 10.0 V 130
0PI2162 6 Pin P-DIP Phototransistor 20% @ 5.0 V and 10.0 mA 1500 VDC V@100mA 50nA @100V 132
0PI2153 B Pin P-DIP Phototransistor 50% @ 5.0 V and 10.0 mA 1500 VDC 30V @1.00 mA 50 nA @ 100V 134
0PI2154 6 Pin P-DIP Photatransistor 10% @ .50 V and .50 mA 1500 VOC 30V @1.00 mA 50 nA @ 100V 136
0PI2155 6 Pin P-DIP Phototransistor 20% @ .50 V and 1.00 mA 2500 vDC 30V @100mA 50nA @ 100 V 136
0PI2250 6 Pin P-DIP Phototransistor 2% @ 5.0 V and 10.0 mA 2500 VDC 20V @ 1.00 mA 100 nA @ 10.0 V 128
0P12251 6 Pin P-DIP Phototransistor 10% @ 5.0 V and 10.0 mA 2500 VDT 30V @i.olmA 100 nA @ 100V 130
0PI2252 6 Pin P-DIP Phototransistor 20% @ 5.0 V and 10.0 mA 2500 vBC BVEI1.00mA 50 nA @ 100V 132
0Pi2253 6 Pin P-DIP Phototransistor 50% @ 5.0 V and 10.0 mA 2500 vDC 30V @1.00mA 50 nA @ 100 V 134
0PI2254 6 Pin P-DIP Phototransistor 10% @ .50 V and .50 mA 1500 VDC 30V @ 1.00 mA 50 nA @ 100V 136
0PI2256 6 Pin P-DIP Phototransistor 20% @ .50 V and 1.00 mA 2500 vDC 30V @ 1.00 mA 50 nA @ 100 V 138
0PI2500 6 Pin P-DIP AC Phototransistor | 12.5% @ .40 V AND 16.0 mA | 1500 VOC 30V @ 1.00 mA 50 nA @ 100V 138
0PI2501 6 Pin P-DIP AC Phototransistor | 20% @ 10.0 V and 10.0 mA 1500 vDC 30V @1.00mA 50 nA @ 10.0 V 138
0PI3150 6 Pin P-DIP Photodarlington 300% @ 2.0 V and 10.0 mA 1500 vDC 30V @ 100 pA 100 nA @ 10.0 V 150
0PI3151 6 Pin P-DIP Photodarlington 300% @ 2.0 V and 10.0 mA 1500 vDC 30V @100 pA 100 nA @ 100 V 152
0PI3152 6 Pin P-DIP Photodarlington 300% @ 5.0 V and 10.0 mA 1500 vOC 55 V @ 100 pA 100 nA @ 10.0 V 154
0PI3153 6 Pin P-DIP Photodarlington 500% @ 5.0 V and 1.00 mA 1500 VDC 25V @ 1.00 mA 100 nA @ 100V 154
0PI3250 6 Pin P-DIP Photodarlington 300% @ 2.0 V and 10.0 mA 2500 vOC 30V @ 100 pA 100 nA @ 100 V 150
0PI3251 6 Pin P-DIP Photodarlington 300% @ 2.0 V and 10.0 mA 2500 vDC 30V @ 100 uA 100 nA @ 100V 162
0PI3252 6 Pin P-DIP Photodarlington 300% @ 5.0 Vand 10.0 mA> | 2500 VDC 55V @ 100 pA 100 nA @ 10.0 V 154
0PI3253 6 Pin P-DIP Photodarlington 500% @ 5.0 V and 1.00 mA 2500 vDC 25V @ 1.00 mA 100 A @ 10.0 V 154
0PIB000 6 Pin P-DIP Phototransistor 20% @ 5.0 V and 10.0 mA 1500 vDC 300V @ 1.00 uA 100 nA @ 200 V 158
OPI6100 6 Pin P-DIP Phototransistor 10% @ 5.0 V and 10.0 mA 1500 vDC 200 V @ 1.00 uA 100 nA @ 100 V 158
0PI7002 Plastic Custom Phototransistor 20% @ 10.0 V and 5.0 mA 6000 VDC 30V @ 1.00 mA 100 nA @ 10.0 V 160
0PI7010 Plastic Custom Phototransistor 100% @ 10.0 V and 5.0 mA 6000 vVDC 30V @1.00 mA 100 nA @ 100 V 160
0PI7320 Plastic Custom Photodarlington 200% @ 5.0 V and 5.0 mA 6000 VDC 30 V@ 1.00 mA 100 nA @ 10.0 V 160
0PI7340 Plastic Custom Photodarlington 400% @ 5.0 V and 5.0 mA 6000 vVDC 30V @ 1.00 mA 100 nA @ 100V 160
Triac Driver Couplers
Peak Blocking | Peak On-State
Max. LED Current Max. Voitage Isolation Helding Current, Page
Part No. Case Style Type Trigger Current @ Rated Vppy @ Rated Iy Voltage Either Direction No.
OPI3009 6 Pin P-DIP Zero Current | 30 mA @ 3.0V 100 nA @ 250 Vv | 3V @ 100 mA 2500 VOC 100 pA 142
0PI3010 6 Pin P-DIP Zero Current | 15.0 mA @ 3.0V 100 nA @ 250 V' | 3V @ 100 mA 2500 VDC 100 pA 142
OPI30M 6 Pin P-DIP Zero Current | 100 mA @ 3.0V 100 0A @ 250 V0 | 3V @ 100 mA 2500 VDC 100 pA 142
0PI3012 6 Pin P-DIP Zero Current | 5.0 mA @ 3.0V 100 nA @ 250 Vv | 3V @ 100 mA 2500 VOC 100 pA 142
0PI3020 6 Pin P-DIP Zero Current | 30 mA @ 3.0V 100 nA @ 400 VIV | 3V @ 100 mA 2500 VDC 100 pA 144
0PI3021 6 Pin P-DIP Zero Current | 150 mA @ 3.0V 100 A @ 400 Vv | 3V @ 100 mA 2500 VDC 100 pA 144
0PI3022 6 Pin P-DIP Zero Current | 100 mA @ 3.0 V 100 nA @ 400 V' | 3V @ 100 mA 2500 VDC 100 pA 144
0PI3023 6 Pin P-DIP Zero Current | 5.0 mA @ 3.0V 100 nA @ 400 Viv 3V @100 mA 2500 vDC 100 pA 144
0PI3030 6 Pin P-DIP Zero Voltage | 30 mA @ 3.0V 100 nA @ 250 V' | 3V @ 100 mA 2500 VDC 200 pA 148
0PI3031 6 Pin P-DIP Zero Voltage | 15.0 mA @ 3.0V 100 nA @ 250 V0 | 3V @ 100 mA 2500 VDC 200 pA 146
0PI3032 6 Pin P-DIP Zero Voltage | 10.0 mA @ 3.0 V 100 nA @ 250 Vi | 3V @ 100 mA 2500 vVDC 200 pA 148
0PI13033 6 Pin P-DIP Zero Voltage | 5.0 mA @ 3.0 V 100 nA @ 250 Vi1 3V @100 mA 26500 VDC 200 A 146
0PI3040 6 Pin P-DIP Zero Voltage | 30 mA @ 3.0 V 100 nA @ 400 VIV | 3V @ 100 mA 2500 VDC 200 pA 148
0PI3041 6 Pin P-DIP Zero Voltage | 15.0 mA @ 3.0 V 100 nA @ 400 V" | 3V @ 100 mA 2500 vDC 200 pA 148
0PI13042 6 Pin P-DIP Zero Voltage | 100 mA @ 3.0V 100 nA @ 400 V! 3V @100 mA 2500 VDC 200 pA 148
0PI3043 6 Pin P-DIP Zero Voltage | 5.0 mA @ 3.0V 100 nA @ 400 VIV | 3V @ 100 mA 2500 VDC 200 pA 148

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-310-860-5958
© TRW Inc. 1985. TRW is the name and mark of TRW Inc.

xv



Product Selection Guide

High Technology Couplers

Max. Vi Min. CTR at Isolation Max. Vy, Page
Part No. Case Style Output Type at Rated I; Rated V¢ and I; Voltage at Rated |y, Bandwidth | No.
0PI125 Hermetic Axial | Photlogic™ 1.50 V @ 10.0 mA | Buffer, Totem-Pole Quiput 15,000 VvDOC | 40V @ 13.0 mA 250 K-baud 112
0Pi126 Hermetic Axial | Photologic™ 1.50 V @ 10.0 mA | Buffer, Open-Collector Output | 15,000 VOC | .40 V @ 13.0 mA 250 K-baud 12
0PI127 Hermetic Axial | Photologic™ 1.50 V. @ 10.0 mA | Inverter, Totem-Pole Output 15,000 VDC | .40 V @ 13.0 mA 250 K-baud 12
0PI128 Hermetic Axial | Photologic™ 1.50 V.@ 10.0 mA | Inverter, Open-Collector Output | 15,000 VDC | .40 V @ 13.0 mA 250 K-baud 12
0PI12502 8 Pin P-DIP Phototransistor | 1.70 V @ 16.0 mA | 15% @ 4.5 V and 16.0 mA 3000 vDC 40V @24mA 2 MHz, R=100 | 184
0PI2630 8 Pin P-DIP Dual Logic Gate | 1.76 V @ 10.0 mA | 700%, R=100 and 5.0 mA 3000 vDC | .60 V @ 13.0 mA 5 MHz, R=100 | 140
0PI8012 8 Pin P-DIP Photologic™ 1.50 V @ 10.0 mA | Buffer, Totem-Pole Output 1500 VDC A0V @ 13.0 mA 250 K-baud 162
0PIB013 8 Pin P-DIP Photologic™ 1.50 V @ 10.0 mA | Buffer, Open-Collector Output | 1500 VDC 40V @ 13.0 mA 250 K-baud 162
0PI8014 8 Pin P-DIP Photologic™ 1.50 V. @ 10.0 mA | Inverter, Totem-Pole Output 1500 VDC A0V @130 mA 250 K-baud 162
0PI8015 8 Pin P-DIP Photologic™ 1.50 V. @ 10.0 mA | Inverter, Open-Collector Output | 1500 VDC A0V @ 13.0 mA 250 K-baud 162
0P18137 8 Pin P-DIP Logic Gate 1.75 V @ 10.0 mA | 700%, R=100 and 5.0 mA 3000vDC | 60V @13.0 mA 2.5 MHz, R=100] 188
4N45 8 Pin P-DIP Photodarlington | 1.70 V @ 1.00 mA | 250%, V=1.00 V and 1.00 mA | 3000 VDC | 1.00 V @ 2.5 mA - 180
4N46 8 Pin P-DIP Photodarlington | 1.70 V @ 1.00 mA | 500%, V=1.20 V and 1.00 mA | 3000 VDC | 1.00 V @ 2.5 mA - 180
6N135 8 Pin P-DIP Phototransistor | 1.70 V @ 1.00 mA | 7% @ 4.5 V and 16.0 mA 3000 vDC | 40V @ 1.10 mA 2 MHz, R=100 | 184
6N136 8 Pin P-DIP Phototransistor | 1.70 V. @ 1.00 mA | 19% @ 4.5V and 16.0 mA  |3000 VDC | 40V @ 2.4 mA 2 MHz, R=100 | 184
BN137 8 Pin P-DIP Logic Gate 1.75V @ 10.0 mA | 700%, R=100 and 5.0 mA 3000 VDC | 60V @ 13.0 mA 5 MHz, R=100 | 188
6N138 8 Pin P-DIP Phototransistor | 1.70 V. @ 1.60 mA | 300% @ 4.5 V and 1.60 mA {3000 VDC | 40V @ 4.8 mA - 192
BN139 8 Pin P-DIP Phototransistor | 1.70 V @ 1.60 mA | 500% @ 4.5 V and 1.60 mA | 3000 VOC A0V @24 mA - 192
Reflective Assemblies
Max. Vg Min. Viggceo Max. I at Min. On-State Collector Current Page
Part No. Output Type at Rated I; at Rated I Rated Vg, I;=0 at Rated Vg and No.
0PB125A Photodarlington 170V @ 50 mA 25V @ 100 pA 1.00 uA @100V | 20 mA @ 5.0 V and 40 mA, d=0.20 in. {5.08 mm) | 212
0PB253A Phototransistor 1.70 V @ 50 mA 25V @ 100 A 100nA @100V | 25 uA @ 5.0 V and 40 mA, d=0.20 in. (5.08 mm) 214
0PB703A Phototransistor 170V @ 40 mA 30V @100 uA 100nA @100V | 200 uA @ 5.0 V and 40 mA, d=0.20 in. (5.08 mm} | 216
0PB706A Phototransistor 1.70V @ 20 mA 30V @100 A 100nA@5V 500 A @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) | 218
0PB706B Phototransistor 1.0V @ 20 mA 30V @100 uA 10nA@5V 350 uA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) | 218
0PB706C Phototransistor 170V @ 20 mA 30V @100 uA 100nA @5V 200 uA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) | 218
0PB707A Photodarfington 170V @20 mA 150 V @ 100 pA 20nA@5V 25 uA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) 218
0PB7078 Photodarlington 170V @ 20 mA 150V@100uA | 2500A@5V 17.0 uA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) | 218
0PB707C Photodarlington 170V @ 20 mA 150V@100uA | 250nA@5V 10.0 wA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) | 218
0PB708 Phototransistor 1.70V @ 40 mA 30V @100 uA 100nA @15V 10.0 mA @ 5.0 V and 40 mA, d=0.15 in. {3.81 mm) | 222
0PB709 Photodarlington 1.70V @ 40 mA 150V@100uA | 250nA @100V | 10.0 mA @ 5.0 V and 40 mA, d=0.15 in. (3.81 mm) | 222
0PB710 Phototransistor 1.50 V @ 50 mA 30V @ 100 pA 100nA@5V 150 mA @ 5.0 V and 40 mA, d=0.25 in. (6.35 mm) | 226
0PB711 Phototransistor 1.70V @ 20 mA 0V @100 uA 100nA @10V 350 pA @ 5.0 V and 40 mA, d=0.080 in. (2.03 mm) | 230
0PB712 Photodarlington 1.70V @ 20 mA 150V@100uA | 2500A@ 10V 20 mA @ 5.0 V and 40 mA, d=0.08 in. (2.03 mm) | 230
0PB730 Photodarfington 1.50 V @ 50 mA 30V @100 A 250nA@5V 1.00 mA @ 5.0 V and 40 mA, d=0.25 in. (6.35 mm) | 226
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Slotted Optical Switches
Slot Width lego at Rated Min. On-State Collector *Page
Part No. Inches (mm) Sensor Aperture Inches (mm) | V; at Rated |, Ve =0, E,=0 Current at Rated V¢ and I; No.
CNY36 0.120 (3.05) - 170V @ 20 mA 100 nA @ 100V 200 wA @ 10.0 V and 20 mA 238
0PBBO04 0.155 (3.94) - 170V @ 20 mA 100 nA @ 100 V 500 pA @ 10.0 V and 20 mA 240
0PBBO06 0.125 (3.18) - 1.70V @ 20 mA 100 nA @ 100V 400 uA @ .50 V and 20 mA 242
0PB81383 0.125 (3.18) 0.003 (0.076)x0.04 (1.02) 170V @ 20 mA 100 nA @ 100 V 75 uA @ 10.0 V and 20 mA 204
0PBB1385 0.125 {3.18) 0.005 (0.127)x0.04 (1.02) 170V @ 20 mA 100 nA @ 100V 250 uA @ 10.0 V and 20 mA 244
0PBB1387 0.125 (3.18) 0.007 (0.1781x0.04 (1.02) 170V @ 20 mA 100 nA @ 100V 350 wA @ 10.0 V and 20 mA 244
0PB816 0.125 (3.18) - 1.70V @ 20 mA 100 nA @ 100V 500 A @ 10.0 V and 20 mA 246
0PB817 0.125 (3.18) - 1.70V @ 20 mA 100 nA @ 100 V 1.00 mA @ 10.0 V and 10 mA 246
0PB818 0.20 (5.08) - 1.70V @ 20 mA 100 nA @ 100 V 100 wA @ 10.0 V and 20 mA 248
0PB820 0.08 (2.03) - 1.70V @ 20 mA 100 nA @ 100 V 500 uA @ 10.0 V and 20 mA 250
0PBB20S5 0.08 (2.03) 0.005 0.127)x0.04 (1.02) 1.70V @ 20 mA 100 nA @ 100V 170 pA @ 10.0 V and 20 mA 250
0PBB20S7 0.08 (2.03) 0.007 (0.178)x0.04 (1.02) 170V @ 20 mA 100 nA @ 100V 300 pA @ 10.0 V and 20 mA 250
0PBB20S12 0.08 (2.03) 0.012 (0.305) x0.04 (1.02) 1.70V @ 20 mA 100 nA @ 100V 400 uA @ 10.0 V and 20 mA 250
0PBB21 0.08 (2.03) - 1.70V @ 20 mA 100 nA @ 100V 500 pA @ 10.0 V and 20 mA 252
0PBB2185 0.08 (2.03) 0.005 (0.127)x0.04 (1.02) 170V @ 20 mA 100 nA @ 100 V 170 uA @ 10.0 V and 20 mA 252
0PB821S7 0.08 (2.03) 0.007 (0.178)x0.04 (1.02) 1.70V @ 20 mA 100 nA @ 100 V 300 pA @ 10.0 V and 20 mA 252
0PBB21812 0.08 (2.03) 0.012 (0.305)=0.04 (1.02) 170V @ 20 mA 100 nA @ 10.0 V 400 uA @ 10.0 V and 20 mA 252
0PBB22S 0.10 (2.54) 2) 0.01 (0.254)x0.08 (2.03) 1.70V @ 20 mA 100 nA @ 100 V 250 uA @ 10.0 V and 20 mA 254
0PBB22SD 0.10 (2.54) 2E-28) 0.01 (0.254)x0.08 (2.03) | 1.70V @ 20 mA 100 nA @ 100V 100 wA @ 10.0 V and 20 mA 254
0PBB23A 0.125 (3.18) - 1.70V @ 20 mA 100 nA @ 100 V 200 pA @ 10.0 V and 20 mA 256
0PBB24A 0.125 (3.18) - 1.70V @ 20 mA 100 nA @ 100V 500 pA @ 10.0 V and 20 mA 256
0PBB25 0.160 (4.06) - 170V @ 20 mA 100 nA @ 100V 500 pA @ 10.0 V and 20 mA 258
0PBB25A 0.160 (4.06) - 1.70V @ 20 mA 100 nA @ 100V 500 pA @ 10.0 V and 20 mA 258
0PB825B 0.160 (4.06) - 170V @ 20 mA 100 nA @ 100V 500 pA @ 10.0 V and 20 mA 258
0PBB26S 0.10 (2.54) 2) 0.01 (0.254)x0.04 (1.02) 170V @ 20 mA 100 nA @ 100 V 250 A @ 10.0 V and 20 mA 260
0PBB26SD 0.10 (2.54) 2E-2S) 0.01 (0.254)%0.04 (1.02) | 1.70V @ 20 mA 100 nA @ 100 V 100 pA @ 10.0 V and 20 mA 260
0PBB35 0.15 (3.81) - 1.70V @ 20 mA 100 nA @ 100V 1.50 uA @ 10.0 V and 20 mA 264
0PBB36 0.10 (2.54) - 170V @ 20 mA 100 nA @ 100V 1.00 mA @ 10.0 V and 20 mA 266
0PBB37 0.125 (3.18) 0.01 (0.254) x(1.52) 170V @ 20 mA 100 nA @ 100V 500 wA @ 10.0 V and 20 mA 268
0PBB47 0.10 (2.54) 0.025 (0.635) x0.06 {1.52) 1.70V @ 20 mA 100 nA @ 100V 40 mA @ 10.0 V and 20 mA 270
0PB848 0.10 (2.54) 0.025 (0.635) x0.06 (1.52) 1.70V @ 20 mA 100 nA @ 100V 1.00 mA @ 10.0 V and 20 mA 270
(0PBB60/870 0.125 (3.18) See Datasheet 1.70V @ 20 mA 100 nA @ 100 V 500 pA @ 10.0 V and 20 mA 272
0PBB61/871 0.125 (3.18) See Datasheet 170V @ 20 mA 100 nA @ 100V 1.00 mA @ 5.0 V and 10.0 mA 272
0PBB862/872 0.125 (3.18) See Datasheet 170V @ 20 mA 100 nA @ 100V 1.80 mA @ 40 V and 20 mA 272
0PBB63/873 0.125 (3.18) See Datasheet 170V @ 20 mA 100 nA @ 100V 200 pA @ 10.0 V and 20 mA 272
0PBB80/830 0.125 (3.18) See Datasheet 170V @ 20 mA 100 nA @ 100 V 500 pA @ 10.0 V and 20 mA 216
0PB881/891 0.125 (3.18) See Datasheet 170V @ 20 mA 100 nA @ 100 V 1.00 mA @ 5.0 V and 10.0 mA 276
0PBB82/832 0.125 (3.18) See Datasheet 1.70V @ 20 mA 100 nA @ 100 V 1.80 mA @ .40 V and 20 mA 276
0PBB83/893 0.125 (3.18) See Datasheet 1.70V @ 20 mA 100 nA @ 100 V 200 uA @ 10.0 V and 20 mA 278
0PB947 0.10 (2.52) - 1.70V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Totem-Pole 280
0PB948 0.10 (2.52) - 1.70V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Open-Collector 280
(0PB360/970 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Totem-Pole 284
0PBIB1/971 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Open-Collector 284
0PBY62/972 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=15.0 mA @ 5.25 V | Inverter, Totem-Pole 284
0PB963/973 0.125 (3.18) See Datasheet 170V @ 20 mA ICC=15.0 mA @ 5.25 V | Inverter, Open-Collector 284
0PB980/930 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Totem-Pole 290
0PB981/991 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Open-Collector 290
0PBY82/992 0.125 (3.18) See Datasheet 170V @ 20 mA ICC=15.0 mA @ 5.25 V | Inverter, Totem-Pole 290
0PB383/993 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=15.0 mA @ 5.25 V | Inverter, Open-Collector 290
0PB10100 0.125 (3.18) See Datasheet 1.70V @ 20 mA 100 nA @ 100V 100 wA @ 10.0 V and 20 mA 296
0PB10120 0.125 (3.18) See Datasheet 1.70V @ 20 mA 100 nA @ 100V 100 pA @ 10.0 V and 20 mA 296
0PB10510 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Totem-Pole 300
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Slotted Optical Switches (continued)

Slot Width ~lggo at Rated Min. On-State Collector Page

Part No. Inches (mm) | Sensor Aperture Inches (mm) V; at Rated I; Vee, 1,=0, E,=0 Current at Rated Vg and No.
0PB10511 0.125 (3.18) Seo Datasheet 170V @ 20 mA I0C=15.0 mA @ 525 V Buffer, Open-Coflector 300
0PB10512 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=150mA @ 5.25 V Inverter, Totem-Pole 300
0PB10513 0.125 (3.18) See Datasheet 170V @ 20 mA ICC=15.0 mA @ 5.25 V Inverter, Open-Caflector 300
0PB10530 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=150mA @ 525 V Buffer, Totem-Pole 300
0PB10531 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=15.0mA @ 525V Buffer, Upén-CoIIector 300
0PB10532 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=150 mA @ 5.25 V Inverter, Totem-Pole 300
0PB10533 0.125 (3.18) See Datasheet 1.70V @ 20 mA ICC=15.0mA @ 5.25 V Inverter, Open-Collector 300
0PB10130 0.125 (3.18) See Datasheet 170V @ 20 mA 100 nA @ 10.0 V 100 uA @ 10.0 V and 20 mA 296

Matched Pairs

Min. lgop at Vignceo Igeo at Rated | Page

Part No. Case Style V; at Rated |; Iy at Rated Vg Rated V¢ and I; at Rated I; Ve, E,=0 No.
0PS660 Plastic T-1 Lensed 1.60 V@ 20 mA 100puA @20V .50 mA @ 5.0 V and 20 mA 30V @1.00uA 100 nA @ 100 V 306
0PS661 Plastic T-1 Lensed 1.60 V @ 20 mA 10pA@20V | 1.00mA@50Vand20mA |30V @100 A | 100nA @100V | 306
0PS662 Plastic T-1 Lensed 1.60 V @ 20 mA 100uA@20V | 5.0mMA@50Vand20mA |30V @1.00 A | 1000A @100V | 306
0PS630 Plastic Lateral 1.60 V @ 20 mA 100pA@20V | 100 A @100Vand20mA [30V @100 A | 100 0A @100V | 308
0PS691 Plastic Lateral 160 V @ 20 mA 100pA@20V | 500 uA@100Vand20mA |30V @100 A | 100nA @100V | 308
0PS692 Plastic Lateral 160 V @ 20 mA 100pA@20V | 1.00mA@100Vand20 mA |30V @100uA | 100nA @100V | 308
0PS693 Plastic Lateral 160 V @ 20 mA 100uA@20V | 20mA@100Vand20mA |30V @1.00pA | 100nA @100V | 308
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Infrared Emitting Diodes

Leadership in
Manufacturing Technology

Output Specifications Designed
for Engineering Convenience

TRW remains unchallenged as the industry’s most complete high quality source for infrared

emitters. The latest state-of-the-art solution grown epitaxial techniques are used to produce the

high quality GaAs and GaAlAs diode material required to make TRW infrared emitting diodes. This
precision processing ensures high junction emission efficiency and long operating life with minimal
degradation. The added benefit of over 16 years of mounting, bonding, and packaging experience
makes TRW the undisputed technological leader in the design and production of infrared emitting
diodes.

When engineers are asked which product features they value most in TRW's electronic
components, the answers most often given are quality and reliability. Assuring high quality is a
philosophy that begins at product conception, is carried through the design phase and heavily
emphasized during every step in the manufacture of TRW infrared emitting diodes.

Production begins in the Optoelectronic Division's own wafer processing area located in Carroliton,
Texas. A GaAlAs or GaAs melt is added to high purity GaAs wafers at precisely controlled
temperatures. As cooling takes place, the crystalline structure begins to grow. Partially into the
growth, at exactly the right temperature, the material changes from “N"-type to “P"-type and
the diode junction is formed. To complete the process, excess starting material is removed and
metallization layers are added for electrical contacts. The individual diode chips are then sliced
from the wafer. Application Bulletin 114, printed in this data book, discusses these materials in
additional detail.

The infrared emitting diode is then carefully mounted in a specially designed reflective “well” as
shown in Figure 1. Depending upon the device type, conductive epoxy or soldering is used to attach
the chip to the lead frame or header. Gold wire is bonded to the top contact pad (“N"-type
material) using TRW's specially developed techniques designed to minimize stress or possible damage
to the delicate chip material. A refractive index matching silicone overcoat is then added to
“ruggedize” the entire assembly and improve optical efficiency. Hermetic parts are then weld-sealed
and Optokleer™ type parts are sent for plastic encapsulation and lens formation. After assembly,
100 percent of the devices are electrically tested and placed in bin ranges in order to guarantee
compliance with the electrical limits specified in TRW data sheets. Prior to final release for
shipment, TRW's outgoing quality control department independently retests samples from each lot.

The outputs of the vast majority of TRW emitters are specified using apertured radiant incidence,
Eg(apT). expressed in miliwatts per square centimeter. This method, also known as on-axis
intensity measurement, provides the best accuracy and convenience for the design engineer.
Production testing consists of measuring 100% of the energy passing through a specified
diameter aperture orthogonal to the optical axis, and at a specified distance from the device. For
TRW devices, the distance chosen for this measurement is equivalent to the typical operating
distance from emitter to sensor. Most specifications for compatible photosensors describe output
current at a specified radiant intensity, also expressed in milliwatts per square centimeter.
Therefore, the design of close proximity transmissive emitter/sensor assemblies can be done more
accurately, and with a minimum of optical calculations and specification conversions.

Infrared emitter manufacturers use three methods of specifying output limits on infrared emitters.
These are Radiant Power Qutput (Pg), Radiant Intensity (lg) and Apertured Radiant Incidence
[EgiapT)). Radiant Power Output, Pg, sometimes called Total Power, is strictly interpreted as a
measure of the total energy emitted from the device. TRW has interpreted this to include only
the energy useful to most customers. Therefore, side and backward emissions are not measured.
As a benchmark for comparison among devices, TRW devices are conservatively rated. For
example, the Pg reading for the useful portion of the OP295A radiation pattern is 60 percent
higher when a parabolic reflector is used to capture normally unused side emissions as opposed
to TRW's more conservative rating method. When making Pg comparisons among manufacturers,
the design engineer should always investigate the methods of measurement.

Radiant Intensity, lg, is usually expressed in milliwatts per steradian. This method attempts to
account for usable energy, where the peak intensity falls within an included angle centered
around the optical axis. Through some moderately complex geometrical calculations, the energy

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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falling on the sensor can be roughly estimated if the sensor is on or close to the optical axis and ~ Figure 1.

if the distance from emitter to sensor is known. However, most infrared emitters cannot Infrared Emitting Diode Radiation
accurately be modeled as a point source at the close proximity used in many applications (less

than four inches); therefore, this method has the potential to result in serious design errors.

Additionally, it is more cumbersome than TRW's direct approach of characterizing emitters in

terms of apertured radiant incidence. e BOND WRE

TRW Application Bulletin 118, appearing later in this data book addresses the issues summarized
above in additionai detaii.

Diode Material Selection
Gallium arsenide (GaAs) and gallium aluminum arsenide (GaAlAs) each have specific advantages

. . . . IR DIODE CHIP MOUNTED
when used in the manufacture of TRW infrared emitters. GaAs emits energy at 930+15 IN REFLECTIVE WELL

nanometers while GaAlAs emits at 875+20 nanometers. As temperature increases, these peaks
shift upward by 0.26 and 0.20 nanometers per degree centigrade, respectively. Due to the
spectral matching with photosensitive silicon, which exhibits a sensitivity maximum of 850
nanometers, as shown in Figure 2, (the second peak is caused by a fractional wave sensor

o . - Figure 2.
gversoat), GaAlAs ha_s the advantage of more efficient cpuplmg. The sensor is better able‘ t0 Photosensor Spectral Response vs.
see” the energy emitted by GaAlAs. In addition, at equivalent forward currents, GaAlAs is
; - . : GaAlAs and GaAs
typically a more efficient emitter of infrared.
GaAs is considered to be less susceptible to output degradation than GaAlAs. Figure 3 shows 10
typical percentage changes in output versus time for GaAs and GaAlAs operating at the absolute \

©
o
>

maximum forward current rating of Ir=100 mA, on a T0-46 header. While the effects of
degradation on both materials are insignificant at normal operating currents {10-20 mAl, GaAs is,
nevertheless, the preferable choice of material in applications where high operating currents or
temperatures are expected and long term reliability is critical.

GaAs offers the second advantage of having lower forward voltage characteristics than GaAlAs. If
large numbers of devices are to be placed in series or if power supply voltage is limited, the

£\ l 1
AT R

AR I\

RELATIVE RESPONSE OR EMISSION - %

selection of GaAs over GaAlAs devices may be the best design choice. /
Package Selection 0 / /

e . . . . 600 700 800 800 1000 1100
The two broad classifications of package types are plastic and hermetic. Each offers its own X - WAVELENGTH - Nanometers
distinct advantages. In many demanding environments, hermetic packaging may be mandatory. It Test Condiions (LED):
has excellent resistance to water and other solvents, while offering the broadest operating Th=Ty=25°C, I =100 mh, DG =0.1%, PH = 100 45
temperature range and resistance to thermal shocks. Plastic packaging, in addition to a cost b AL T L,
advantage over hermetic packaging, exhibits excellent optical properties due to TRW's exclusive o o= 3™

Optokleer™ processing techniques. Overall emission efficiency is also superior because optical
interfaces are minimized. Finally, resistance to mechanical shock and vibration is excellent because  Figure 3.

both chip and bond wire are fully encased in supportive material. Application Bulletin 119 Percent Change in GaAs and GaAlAs IR
compares these package types. Emitters Mounted in Metal T0-46 Package
. . vs.Time Under Same Conditions
Special Product Capability 0
In addition to the standard products shown, TRW leads the industry in custom product capability. & ) l
Special bin selections or custom package designs may be the solution to your unique application -1 N L bebs
prablem. Call your local TRW office for more information. . TN ﬁ"m
THK
§ . : GaAlAs S
§ 40}
§ Test Conditions:
IF(DC) = 100 mA (Absolute Maximum Rating)
501 ar 25°¢ i
Projected ~~-—-
60 Lt iyl L1
100 1K 10K 100 K

t - TIME - Hours
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GaAs Hermetic Infrared Emitting Diodes
Types 0P123, 0P124

.045(1.14)
035(0.89) APERTURE
136(3.45)
1172.97) 024081
~ = 0160.41)
| 088078 e
062(1:57)
- -
MEASURING
f SURFACE
062(1.57) (NOTE 4) .092(2.34)
05311 a0 084(2.13)
0100.25 i
anooe—| 0803 fm LENS
08225 CATHODE
*T 080203 DIMENSIONS ARE IN INCHES (MILLIMETERS)
Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
e Miniature hermetically sealed “pill" package Reverse Voltage . . . .. ... .o 20V
o |deal for direct mounting to PC boards ! Continuous Forward Current ....... ... .. ... ...l 100 mA
© High power output Storage Temperature Range. .. ...... ... -65°C to +150°C
® Mechanically and spectrally matched to the Operating Temperature Range. ........................... AU ... -B5°Cto +125°C
OPB00 phototransistor and the 0P300 Lead Soldering Temperature (for 5 sec. with soldering iron) 2. ... ... ... .. 240°C
photodarlington Power DISSIDAtION . ... ... 150 mw®!
Notes:
Description {1) Refer to Application Bulletin 111 which discusses proper techniques for soldering pill-type devices into PC boards
The OP123 and OP124 series are high intensity (2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering

" L L. . (3) Derate linearly 1.00 mW/°C above 25°C.
gallium arsenide infrared emitting diodes mounted 14) Egppr) is measured using a 0.031” (0.787 mm diameter apertured sensor placed 0.50” (12.7 mm} from the measuring

in miniature “pill” type hermetically sealed surface. Egap) is not necessarily uniform within the measured area.
packages. This package style is intended for direct  Typical Performance Curves
mounting into PC boards. Percent Changes in Radiant Intensity Coupling Characteristics
The OP123 and OP124 series are high intensity vs Time of OP123 and OP600
gallium arsenide infrared emitting diodes mounted 10 100
in miniature “pill” type hermetically sealed H l R ]
packages. This package style is intended for direct o }—lg=50mA, Ty=55°C :,:Z%"E%
mounting into PC boards. The devices are - ~ 8 \ Ta=25°C |
B -

mechanically and spectrally matched to the OP600  + -™° <<L{[2%% =
and OP300 series photosensors. For additional = NN ‘~|L o E o \
information on spectral emission, please refer to = = Sl | s
the OPG00 data sheet. R Nl 20 g

et 'S 3 a

= i g \

g 0 =

& =

o< 20
-50
rojected --——
60 L1 0 - —
100 K 10K 100K 0 0.2 0.4 0.6 0.8 1.0
t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches
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Types 0P123, OP124

Electrical Characteristics (TA=25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
EelAPT) 1 | Apertured Radiant Incidence gﬁgi ?gg mWiem? | IF =50 mA, Aperture =0.031" Dia @ Distance =0.50" 1
VF Forward Voltage 150 v IF=50 mA
IR Reverse Current 100 pA |VR=20V
Ap Wavelength at Peak Emission 930 nm | IF=50 mA
B Spectral Bandwidth Between Half Power Points 50 nm | IF=50 mA
ANp/AT | Spectral Shift with Temperature +0.30 nm/°C | IF = Constant
p Emission Angle at Half Power Points 36 Deg. |IF=50 mA
1r Output Rise Time 1200 ns
tf Output Fall Time 550 s IF(PK) =50 mA, PW=10.0 us, D.C.=10.0%

Typical Performance Curves

Forward Voltage vs
Forward Current
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Test Conditions
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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GaAs Hermetic Infrared Emitting Diodes

Types OP130, OPi31, OP13Z, OP133, OP130W, GP131W,

oP132W, OP133W

Ei

0P130-0P133 210 (533)

190 (4.83)
050 (1.27) MAX =] |

230(584) 186 (4.72)
209(5.31) 180 (4.57)
| *l
030 (0.76) —-l L— 500 (12.70) CATHODE
MAX MIN
150 (3.81)
_’l r.ltw(a.ss)

erthen M I | e
P

ANODE (CASE)

.018 (0.48) .100 (2.54) DIA*

1 é 06 0.y D'ANOM
f=—

A

.048 (1.22)
.028 (0.71)

Z‘( 046 (1.17)
>§{— 1026 (0.66)

0P130W-0P133W

NOTE: DIMENSIONS NOT SHOWN ON OP131W—-0P133W
ARE COMMON WITH OP131-0P133.

*THIS DIMENSION CONTROLLED AT HCUSING

SURFACE
0P130 0P130W DIMENSIONS ARE IN INCHES (MILLIMETERS)
MEASUREMENT SURFACE
Features Absolute Maximum Ratings (T = 26°C unless otherwise noted)

® Heliability significantly improved

® 10 4t hermetically sealed packages

® Designer specified to apertured power with
ranges designed to satisfy most applications

® Mechanically and spectrally matched to OP800/
OPBOOW and OP533/0P598 phototransistors or
(0PB30/0P830W photodarfingtons

Description

The OP130 series are high intensity gallium
arsenide infrared emitting diodes mounted in
hermetic TO-46 housings. They have lensed cans
providing a relatively narrow beam angle. The
narrow beam angle and the specified radiant
intensity allow ease of design in beam interrupt
applications in conjunction with the OP800 or
0P588 series. The GaAs LED offers improved
reliability in degradation due to improved
processing techniques. (See percent change in lg
versus Time.)

The OP130W series are wide beam angle GaAs
LEDs specified for ease of design in applications
where radiant intensity over a broad area is

required or when an accessory lens is being used.

They are mechanically and spectrally matched to
the OPBOOW and OP830W series.

Reverse VOIBgE . . ... ... oo 20V
Continuous Forward Current ... .. o 100 mA
Peak Forward Current (Pulse Width = 2 usec., 0.1% Duty Cycle) .........................o .. 10.0A
Storage and Operating Temperature Range ...................cooiiiiiiinnts -65%C to +150C
Lead Soldering Temperature (1/16 in. [1.6 mm] from case for 5 sec. with soldering iron" .......... 240°C
Power DisSIPATion .. .. ... oo 200 mw
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(2) Derate linearly 1.6 mW/°C above 26°C.

13) Eg(APT) is @ measurement of the average radiant intensity within the cone formed by the measurement surface, a radius
of 1.429” (36.30 mm) measured from the lens side of the tab to the sensing surface and a sensing surface of 0.250”
(6.35 mm) in diameter forming a 10° cone. (See Dimensional Drawing.} On the OP133W series, a radius of 0.466”
{11.84 mm) measured from the lens side of the tab to the sensing surface and a sensing surface of 0.250” (6.35 mm) in
diameter forms a 30° cone. .

(4) Measurement made with 100 us pulse measured at the trailing edge of the pulse with a duty cycle of 0.1% and an
Ig =100 mA.

Typical Performance Curves

Coupling Characteristics of
OP130W and OPBOOW

Coupling Characteristics of
OP130 and OP800

10 T T 10 T T
B :;: - 10:‘lInA (Pulsed) IF =100 mA (Pulsed)
CE = VeE=5V E
- _ t01.2" — A\ Ic to 35"
é (1.429" from Flange) ?__ \ (.466 from Flange) |
3 3 10
- — -
E [ —— z N\
1.0 &
g g N
B E 01 \\
g = . ——
= <
& &
01 0.01
0 04 08 12 1.6 20 0 04 0.8 1.2 16 20

DISTANCE BETWEEN LENS TIPS — inches DISTANCE BETWEEN LENS TIPS — Inches
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Types OP130, OP131, OP132, OP133, OP130W, OP131W, OP132W, OP133W

Electrical Characteristics (TA=25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
Ee(APT) | Apertured Radiant Incidence 0P130, OP130W 0.30 mW/cm? [ IF =100 mABI @4
0P131, OP131W 0.50 mW/em?2 | IF =100 mA 3 14)
0P132; 0P132W 1.00 mWicm? | IF =100 mA 3 14l
0P133, OP133W 1.50 mW/em?2 | IF =100 mA 31 4
Po Radiant Power Qutput 0P130,0P130W | 1.0 mW | IF=100 mA®
0P131,0P131W | 3.0 mW | IF=100 mA®
0P132,0P132W | 4.0 mW | IF=100 mA®4
0P133, 0P133W | 5.0 mW | IF=100 mA®4
VF Forward Voltage 15 | 178 Vv IF=100 mA
IR Reverse Current 100 pA | VR=ZV
Ap Wavelength at Peak Emission 930 nm | IF=100 mA®
B Spectral Bandwidth Between Half Power Points 60 nm | IF=100 mA®
Oxp Emission Angle at Half Power Points 0P130—0P133 18 Deg. |IF=100 mA™4
0P130W—0P133W 50 Deg. | IF=100 mAW
tr Output Rise Time 1000 ns _ _ g
i Output Fall Time 500 o IFiPK) =100 mA, PW=10 ps, D.C.=10%

Typical Performance Curves

Forward Voltage vs.
Forward Current
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GaAs Plastic Infrared Emitting Diodes
Types OP140SL, OP140SLD, OP140SLC, OP140SLB, OP140SLA

*

-1002.54) 500(12.70)—smtu— -2305.84 ___,
0670070 .080(2.03) MIN .220(5.59)
057(1.45) CATHODE ‘
Er .39212‘34
1001254 V622081
NOM .180(4.57)
\EE_ 117004.32)
0310.79) |
2005114 RADIUS  NOM ANODE _’l |l o504
0101025) 05080 0 o 04501.14)

015(0.38)

DIMENSIONS ARE IN INCHES (MILLIMETERS).

* FOR IDENTIFICATION PURPOSES, ANODE 1S .060(1.52) NOM. LONGER THAN CATHODE LEAD..

Features

® Selected to specific on-line intensity and radiant
intensity ranges

® {ow cost, miniature plastic side-looking package

© Mechanically and spectrally matched to the
(0P550 series of phototransistors and the
0P560 series of photodarlingtons

Description

The OP140SL series devices are high intensity
gallium arsenide infrared emitting diodes mounted
in clear plastic side looking packages. TRW
engineers originated the side-looking or “lateral”
package for use in PC board mounted slotted
switches or as an easy mount PC board
interrupter. The OP140SL series provides a broad
range of intensity selection.

The OP140SL series devices are mechanically and
spectrally matched to OP550 and OP560 series
photosensors. Please refer to photosensor data
sheets for additional spectral characterization data.

The OP140SL is equivalent to TRW's earlier part
number OP140.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Reverse VOIAge . . ... ...l 20V
Continuous Forward Curent ... ... . . 50 mA
Peak Forward Current (Pulse Width =1 psec., 300pps) . .................... ... ... ... 30A
Storage and Operating Temperature Range. ............... . ........ ........ .. -40°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm) from case for 5 sec. with soldering iron)". ... ... .. 240°C
Power DISSIPRYION . . .. ... 100 mw2!
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3} EggapT) is @ measurement of the average apertured radiant incidence upon a sensing area 0.180 (4.57 mm) in diameter
perpendicular to and centered on the mechanical axis of the lens, and 0.653 (16.6 mm) from the lens tip. EgapT) is @
measurement of the average radiant intensity within the cone formed by the above conditions. Eg(apT) is not necessarily
uniform within the measured area.

Typical Performance Curves

Percent Changes in Kadiant Intensity
vs Time

Coupling Characteristics
of OP140SL and OP550

i *°

0 IF=10 mA,

f=20mA
Vee=50V
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100 1K 10K 100K [ 0.2 0.4 06 0.8 1.0

t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches
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Types OP140SL, OP140SLD, OP140SLC, OP140SLB,

OP140SLA

Electrical Characteristics (Ta=25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
PO Radiant Power Qutput 0P140SL 0.50 mW | IF=40 mA
Ee(APT)® | Apertured Radiant Incidence 0P140SL 0.020 mWiem? | IF =20 mA
0P140SLD | 0.100 0.30 {mWicm? | IF=20 mA
OP140SLC | 0.20 040 |[mW/em?2|{ IF=20 mA
0P140SLB | 0.30 0.55 |mWiem? | IF =20 mA
0P140SLA | 0.40 mW/em? | IF =20 mA
VE Forward Voltage 1.60 v IF=20 mA
IR Reverse Current 100 ph  JVR=20V
AD Waveiength at Peak Emission 930 mm | IF=20 mA
B Spectral Bandwidth Between Half Power Points 50 nm | IF=20 mA
ANp/AT | Spectral Shift with Temperature +0.30 nm/°C | IF = Constant
oup Emission Angle at Half Power Points 40 Deg. |IF=20 mA
tr COutput Rise Time 1550 ns | 20 mA PW=10.0 -
tf Output Fall Time 550 s | TeKi=20mA, FW= 0.0 ps, D.L.=100%

Typical Performance Curves

Forward Voltage vs
Ferward Current

6 IR
Test Ceaartions
14 — lg=0C
Ta=25°C L
>
12
& ’,-/
E 1.0 "
= =
a
S
= 08
o«
o
g
06
&
0.4
0.2
0.1 1.0 10 100
Ir - FORWARD CURRENT - mA
Rise Time and Fall Time vs
Forward Current
18 \ 1 ‘
Test itions: 4
\ Pulse Width=10 s
1.4 Duty Cycle=10% ]
\ Ty=25°C
S
| 1.0 l,
w
=
0 i
-~ 06
0.2
0
0 100 200 300

I - FORWARD CURRENT - mA

RELATIVE RADIANT INTENSITY

Forward Voltage and Radiant Incidence
vs Forward Current

5 T T T 25
Test Conditions: -
™ Ip Pulsed (PW =25 us ®
100 ms between pulses). P >
2 4 b 20
;: Eg and Vg sampled at end of pulse.’_ E
, b 1p=25° - g
] | / 2
= 3 A b
= i g L
s 1 5
o ~{"/' e 2
DLW AR
§ 2 A el 102
=3 Z =]
2 2
: 17 2
w 4 =)
=1 7 05
3
4 ES
El
0 0
0 02 04 06 08 10
Ip - FORWARD CURRENT - Amps
Relative Radiant Intensity
vs Ambient Temperature
20 T T T
' 20 mA Pulse
Pulse Width=100 us
Duty Cycle=0.1%
15 \\ lized at Tp =25°C
N
10
N,
N
05
0

-50 -25 0 25 50 75 100 125

Tp - AMBIENT TEMPERATURE - °C

Forward Voltage vs
Ambient Temperature

20 T T T
| _ Test Conditions:
Pulse Width . 100 p5

1.8 p— Duty Cycle - 0.1%
= Tp=25C
w
=]
=
L ¥
=)
=
a -
&
=
= 14 -
=]
=
'
w ~ [3S

2

= 12 S~ mq

1.0

--80 —40 0 40 80 120 160

Tp - AMBIENT TEMPERATURE - °C

Relative Radiant Intensity vs
Angular Displacement

08

0.6

05 b—

04

RELATIVE RADIANT INTENSITY

80° 60° 40° 20° 0° 20° 40° 60° 80°
6 - ANGULAR DISPLACEMENT - Degrees

P

0

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle,

© TRW Inc. 1985. TRW is the name and mark of TRW Inc.

Carrollton, 1X 75006 (214} 323-2200, TWX-310-860-5958
Printed in U.S.A




Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5042
January 1985

7030w

GaAs Plastic Infrared Emitting

Diodes

Types OP160SL, OP160SLD, OP160SLC, OP160SLB, OP160SLA

DIMENSIONS ARE IN INCHES (MILLIMETERS) MEASUREMENT SURFACE (NOTE 3)

2006.08)
.165(4.19 = "18014.57)
1453.68) o aoE 057
050(1.27)
noN ) y 1
R =\ — 1250181 g
—\X 115(2.92)
1 \— s
CATHODE
.025(0.64) 50001270 |«a— -030(0.76)
~— Di50.3 SO NOM | |=— S00IZ NOM
. —

* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD.

Features

 Selected to specific on-line intensity ranges

® Low cost, miniature, plastic end-looking T-1
package

® Mechanically and spectrally matched to the
0P500-0P500SL series phototransistors and the
0P530 photodarlington

Description

The OP160SL series devices are gallium arsenide
infrared emitting diodes mounted in clear plastic
end-looking packages. The OP160SL series allows
a broad range of intensity selection. The narrow
radiation pattern provides high on-axis intensity for
excellent coupling efficiency with an OP500 or
OP500SL series T-1 phototransistor. For additional
information on spectral emission characteristics,
please refer to the OP500 data sheet.

Absolute Maximum Ratings (To=25°C unless otherwise noted)

Reverse Voltage. .. ... ... .o i 20V
Continuous Forward Current ... .o 50 mA
Peak Forward Current (Pulse Width=1 psec., 300pps) . ........... ... ... ... ........... 30A
Storage and Operating Temperature Range. ............................ ... .. -40°C to +100°C
Lead Soldering Temperature (1/16 inch 1.6 mm] from case for 5 sec. with soldering iron). . ... ... 240°C
Power DISSIDAtiON . .. ... ... 100 mw'2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 secands max. when flow soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3) E(APT) is a measurement of the average apertured radiant incidence upon a sensing area 0.081” (2.06 mm) in diameter
perpendicular to and centered on the mechanical axis of the lens, and 0.590” (14.99 mm) from the measurement surface.
Ee(APT) is not necessarily uniform within the measured area.

Typical Performance Curves

Percent Changes in Radiant Intensity Coupling Characteristics

vs Time of OP160SL and OP500
1.0
e mt !
= mA 44
’ o9 IF=50 mA —]
. -~ —-tbllo2e \ VeE=50
N Fe Fo = 08 TA=25°C
N N F=
Y Ny T 30,,,4 g
w ~10 o oY oo &
E It 3.0 “teeal ERY
2 % 5
z “h E os
52 s 2 N
= ™ @ o0s \
= £ \
§ Projected o 5 04
I 3.1
=30 ——++H h
Test Conditions: 03
Ta=25°C —
ol L 11| 02
100 1K 10K 100K o 0.2 0.4 0.6 08 1.0
* - TIME - Houts DISTANCE BETWEEN LENS TIPS - Inches

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types OP160SL, OP160SLD, OP160SLC, OP160SLB,

OP160SLA

Electrical Characteristics (TA=25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
PO Radiant Power Qutput 0P160 0.50 mW | IF=20 mA
EelAPT)!3 | Apertured Radiant Incidence 0P160SL | 0.05 mWicm? | IF =20 mA
0P160SLD | 0.28 0.95 |mWicm? | IF=20 mA
0P160SLC | 0.85 160 |mW/em?| IF=20 mA
OP160SLB | 1.40 22 [mWicm?| IF=20 mA
0P160SLA | 1.95 mW/em2| IF =20 mA
VF Forward Voltage 1.60 v IF==20 mA
IR Reverse Current 100 pA | VR=20V

Typical Performance Curves

Forward Voltage vs
Forward Current

16 1T T
Test Conditions
14 b lp=0DC.
Ta=25°C
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5 1.0 7
g 7 [
o
&
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=
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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GaAs Plastic Infrared Emitting Diode
Type OP160W

DIMENSIONS ARE IN INCHES (MILLIMETERS)

125(3.18
1152.92)

1654.19)
145(3.68)
.] 05020 ANOGE ‘
]—éc
‘ —}%%;—‘Z’)lnm
CATHUDE
500(1270»,‘ L g8

0250084
01503850 NOM

* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD.

Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
® Flat lensed for wide radiation angle Continuous Forward Current . ....... ... oo
® Low cost, miniature, plastic end-looking package  Peak Forward Current (Pulse Width=1 usec, 300pps) ...............
© Mechanically and spectrally matched to the Reverse Voltage. . ....... ...
OP500W phototransistor Storage and Operating Temperature Range. .......... .. ... ... ... .. ......... -40°C to +1DD°C
Lead Soldering Temperature Range (1/16 Inch [1.6 mm] from Case for 5 sec. with soldering iron]""). .. 240°C
Description Power DISSIPAtION . ... ... 100 mwi2!
The OP160W is a gallium arsenide infrared Notes:
emitting diode molded in a clear plastic, flat 1) RMA ﬂu‘x is recommended. Duration can be extended to 10 sec. max. when flow soldering.
lensed, mini-axial package. The flat lens allows a %) Derate finearly 1.33 mW/°C above 25°C.
rad@ation half angle of 40° measgred from the Typical Performance Curves
_optmalhaX|§ II[I] the half power point. The OP160W Percent Changes in Power Qutput Coupling Characteristics
is mechanically and §pectrally max.c_hed 10 the vs Time of OP160W and OP500W
OP500W phototransistor. For additional
information on spectral emission characteristics, r T T 1 1.0 T
please refer to the OP500W data sheet. o Ip=10 mA -1 :IF=305IEAV_
This package is a T-1 style in all respects except - -------!-L-:"’ L o8 \ T:'E=25°c —
for the length of the plastic package. It is most z NI ~../';f20',,,4 g \
useful where relatively even illumination over a w- KNI i A 3 \
broad area is required. = P e 506 \
z 5
§ = e ~. ; 04 X
2 15 LA\
w Pmlecled ——— & N
-3 ——++H 02 AN
| Iest gnsnldcltmns: \\
I A[ R o I —
100 1K 10K 100K 0 0.1 0.2 0.3 0.4 05

t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 756006 (214) 323-2200, TWX-910-860-5958
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Type OP160W

Electrical Characteristics (TA=25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
PO Radiant Power Output 0.50 mW | IF=20 mA
VF Forward Voltage 1.60 v IF=20 mA
R Reverse Current 100 uh |VR= 20V

Typical Performance Curves

Forward Voltage vs Forward Voltage and Power Output Forward Voltage vs
Forward Current vs Forward Current Ambient Temperature
16 5 - T T 50 20 T
TL“ Cl;n]airl;y[ns T Test Conditions: /, Test‘[:undi(inns:
| e=0C [ | Pulsed (PW =25 ps; 14 [~ Pulse Width=100 us
e TFA=Z.5'°C ERat 100 ms between pulses). ] 0 8 Duty Cycle=0.1%
> r >. P and VF sampled 7/ =3 > Tp=25°C
!12 I at end of pulse. - ! !
g pe g =25 | 7| 3 g
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Rise Time and Fall Time vs Normalized Power Output and Wavelength Relative Radiant Intensity vs
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement
18 T T 2.0 = 950 12
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2 ~ — =z 08
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0 0 l 1 1 850 3
0 100 200 300 -850 -25 0 25 50 75 100 80 60 40 20 0 20 40 60 80
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-810-860-5958
© TRW Inc. 1985. TRW is the name and mark of TRW Inc. Printed in U.S.A.
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Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5048
January 1985

703wy

GaAs Plastic Infrared Emitting Diodes
Types OP161SL, OP161SLD, OP161SLC, OP161SLB, OP161SLA

MEASUREMENT SURFACE (NOTE 3)

DIMENSIONS ARE IN INCHES (MILLIMETERS)
200(5.08
™ 180457
.165(4.19) 050(1.27) -
= 145(3.68) | NOM
ot
H : 125(3.18)
.10012.54 12503,
B fH Tisaz A

CATHODE
__0.25 or Sz o30076
“0150.38) S0 NOM

* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060{(1.52) NOM. LONGER THAN CATHODE LEAD.

Features

® 0.100 inch (2.54 mm) lead spacing for standard
socket mounting

® Low cost, plastic miniature end-locking T-1
package

® Mechanically and spectrally matched to the
0P501 phototransistor series

Description

The OP161SL series devices are gallium arsenide
infrared emitting diodes molded in clear plastic,
mini-axial packages. The lensing effect of the
package allows a radiation half angle of 8°
measured from the optical axis to the half power
point. Lead spacing is 0.100” (2.54 mm) to allow
mounting in standard sockets. These devices are
mechanically and spectrally matched to the 0P501
and OP501SL series of phototransistors. For
additional information on spectral emission
characteristics, please refer to the OP501 data
sheet.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Continuous Forward Current ... .. . .. 50 mA
Peak Forward Current (Pulse Width =1 wsec, 300 pps) .......................o ... 30A
Reverse Voltage . . .. ... ..o oo 20V
Storage and Operating Temperature Range. ........................coivuiii.. -40°C to +100°C
Lead Soldering Temperature Range (1/16 Inch [1.6 mm] from Case for 5 sec. with soldering iron)'"'. . . 240°C
Power DISSIPAtION . ... ... 100 mw2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3) Eg(APT) is @ measurement of the average apertured radiant incidence upon a sensing area 0.081” (2.06 mm) in diameter
perpendicular to and centered on the mechanical axis of the lens, and 0.590” (14.93 mm from the measurement surface.
Eg(APT) is not necessarily uniform within the measured area.

Typical Performance Curves

Percent Changes in Radiant Intensity Coupling Characteristics

vs Time of OP161SL and OP501SL
-
10
L 'll |Io | = 2'0 mA
=10 mA 44 =
0 1l - 0.9 VCE=5‘0 v—
. - eeepabddenz20 \ TA=25°C
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é -20 o) é \
'é 14 'é‘ 05 N\
& Projected ~-—- E
& —~30 b L = 04 -
1
Test Conditions: 03
Ta=25°C
P BRI 02
100 K 10K 100K 0 0.2 0.4 0.6 08 10
t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5358
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Types OP161SL, OP161SLD, OP161SLC, OP161SLB,

OP161SLA

Electrical Characteristics (Ta =25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
PO Radiant Power Qutput 0P161 0.50 mW 1 IF=20 mA
Ee(APT)® | Apertured Radiant Incidence OP161SL | 0.05 mW/em? | IF=20 mA
0P161SLD | 0.28 0.95 [mWicm?| IF=20 mA
OP161SLC | 0.85 180 [mWiem?2| IF=20 mA
OP161SLB | 1.40 22 |mWicm2|IF=20 mA
OP16TSLA | 1.95 mW/em? | IF= 20 mA
VF Forward Voltage 1.60 v IF=20 mA
R Reverse Current 100 pA  |VR=20V
Typical Performance Curves
Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs
Forward Current vs Forward Current Ambient Temperature
e A .“ ! : Test éondi!iun's: ' ° 20 Tesl‘l:ondilit;ns:
IT“_‘ DC‘E“"""’"‘ = If Pulsed (PW=25 ps; y; < — Pulse Width=100 ys
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- A= y 2 * T Eq and VF sampled 2 R B I A
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= T 2 3 A & ! 05 B
3 10 = o / = =]
= et g £ g o
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g
0.2 o [ 1.0
0.1 10 10 100 o 0.2 0.4 0.6 0.8 1.0 ~80 ~40 0 40 80 120 160
I - FORWARD CURRENT - mA Ip - FORWARD CURRENT - Amps Ta - AMBIENT TEMPERATURE - °C
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement
18 T T 20 l > 950 12
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\ Pulse Width=10 us | S A z
" Duty Cycle=10% 1 g > 1.0
\ Ta=25°C Z s \‘ ”,’ + 925 g z
1) s @
= ,>( | ] £ os
2 = e =
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E RN g% 0 % = os
i t E Y g Z o5
T 06 e 2 N = E o4
> o5 |20 mA Puse 875 5 g , \
& " Pulse Width=100 ys g = Yy
Duty Cycle=0.1% = 0.2
0.2 Normalized at Tg = 25 °C 3 / \
\ o L1 11 o . [~
0 100 200 300 -50 -25 0 25 50 75 100 4a0° 20° 0° 20° 40°

Ig - FORWARD CURRENT - mA

Tp - AMBIENT TEMPERATURE - °C
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Optoelectronics Division, TAW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5051
January 1985

7z <7,

GaAs Plastic Infrared Emitting Diodes
Types OP168F, OP168FC, OP168FB, OP168FA

DIMENSIONS ARE IN INCHES (MILLIMETERS).

085 (1.65) 130 (3.30)
055 (1.40) ~ T avees [T ewrnng
SURFACE ‘
_— N -1
O ——"\{ 090 (2.29)
185 (4.19) 100 (2.5 ANODE 070 01.78)
155 (3.9) NOM
o ==\ !
L OPTICAL
i CATHODE I ’ CENTER LINE
025 (0.64) 035 (0.89)
025084 ooy | | w—a o] e 0350089
015 (0.38) * A 025 (0.64)

“FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .06 (1.52) NOM. LONGER THAN CATHODE LEAD.

Features

® Flat lensed for wide radiation angle

e Easily stackable on 0.100 inch (2.54 mm)
hole centers

© Mechanically and spectrally matched to the
OP508F series phototransistor and the
0P538F series of photodarlingtons

Description

The OP168F series are gallium arsenide infrared
emitting diodes molded in an “end emitting”
miniature black plastic package. This device has a
wide radiation angle due to its flat emitting
surface. Small size and 0.100 (2.54 mm) lead
spacing allow considerable design flexibility.

Absolute Maximum Ratings (TA = 25°C unless otherwise noted)

Continuous Forward CUrment . ... ... i 50 mA
Peak Forward Current (Pulse Width = 1 usec, 300 pps) ... 30A
Reverse VOIage . . ... ..o 20V
Storage and Operating Temperature Range .................................... -40°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)" ......... 240°C
Power DISSIPATION ... ...ttt 100 mwi2
Notes:

(1) RMA fiux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3) Eg(APT) is a measurement of the average apertured radiant energy incident upon a sensing area 0.081” (2.06 mm) in
diameter perpendicular to and centered on the mechanical axis of the “emitting surface” and 0.400” {10.16 mm) from the
measurement surface. Eg(ApT) is not necessarily uniform within the measured area.

Typical Performance Curves

Percent Changes in Radiant Intensity Coupling Characteristics of

vs. Time OP168F and OP508F/OP538F
30
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Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-910-860-56958
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Types OP168F, OP168FC, OP168FB, OP168FA

Electrical Characteristics (Ta = 25°C unless otherwise noted)

Symiol Parameter Min. | Typ. | Max.| Units Test Conditions
Eg(APT)® | Apertured Radiant Incidence 0P168F | 0.20 mw/em? | If = 20 mA
0P166FC | 0.34 mW/em? | If = 20 mA
0P168FB | 0.43 0.78 | mW/em? | If = 20 mA
OP16BFA | 0.48 mW/em? | I =20 mA
VF Forward Voltage 1.60 v IF=20 mA
R Reverse Current 100 pA [ VR=20V
Ap Wavelength at Peak Emission 930 nm IF =20 mA
B Spectral Bandwidth Between Half Power Points 50 mm | lF=20 mA
AANp/AT | Spectral Shift with Temperature +0.20 nm/°C | If = Constant
OHp Emission Angle at Half Power Points 104 Deg. | Ip=20 mA
i Output Rise Time 1550 ns IFipK) = 20 mA, PW = 10.0 s, D.C. = 10.0%
1 Qutput Fall Time 580 ns

Typicai Performance Curves

Forward Veitage vs.
Forward Current

Forward Voltage and Radiant Incidence
vs. Forward Current

Forward Voltage vs.
Ambient Temperature

16— 5 75 20 -
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Carroliton, TX 75006 (214) 323-2200, TWX-910-860-5358
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Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5054
January 1985
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GaAs Plastic Infrared Emitting Diodes
Types OP169SL, OP169SLD, OP169SLC

0540137) o
ANODE 050(1.27)
100(2.54 - N ) 1 165(4.19)
.100(2.54) y . X
NOM CATHODE 085(2.16) .155(3.99)
N 075(1.81)

*

L.SUOHZJUI_.LMMI.I f L 064(1.63)
MIN .140(3.56) © 0601152)

DIMENSIONS ARE IN INCHES (MILLIMETERS)
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N\
025064 1 T osa0s6
“01500.38) S0 NOM L Asaaig, 030076)

* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD.

Features

® Integral lens for narrow beam angle

® Easily stackable on 0.100 inch (2.54 mm) hole
centers

© Mechanically and spectrally matched to the
0P509 phototransistor series

Description

The OP169SL series are gallium arsenide.infrared
emitting diodes molded in “end-emitting” miniature
clear packages. The molded lens insures improved
uniformity of lens magpification from unit to unit.
The OP1B9SL series provides a broad range of on-
line and radiant intensities and has considerable
design flexibility due to its small size. These
devices are mechanically and spectrally matched
to the OP509 series of phototransistors. For
additional information on spectral emission
characteristics, please refer to the 0P509 data
sheet.

Absolute Maximum Ratings (To=25°C unless otherwise noted)

Continuous Forward CUrment . ..... ... . o 50 mA
Peak Forward Current (Pulse Width=1 psec, 300pps) ............. ... ... ... ... ... ... 30A
Reverse Voltage . ...........o 20V
Storage and Operating Temperature Range -40°C to +100°C
Lead Soldering Temperature {1/16 inch [1.8 mm] from Case for 5 sec. with soldering ironf ... ... .. 240°C
Power DisSipation .. ... ... ... .o 100 mw2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3] EgiApT) is @ measurement of the average apertured radiant incidence upon a sensing area 0.180” (4.57 mm) in diameter
perpendicular to and centered on the mechanical axis of the lens, and 0.653” (16.6 mm) from the lens tip. Eg(apT) is a
measurement of the average radiant intensity within the cone formed by the above conditions. Eg(ApT) is not necessarily
uniform within the measured area.

Typical Performance Curves

Percent Changes in Radiant Intensity Coupling Characteristics

vs Time of OP169SL and OP509
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Types OP169SL, OP169SLD, OP169SLC

Electrical Characteristics {Ta =25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
PQ Radiant Power Qutput 0P169SL 0.20 mW | IF=20 mA
Ee(APT)!® | Apertured Radiant Incidence 0P169SL 0.020 mWiem2 | IF=20 mA
0P169SLD | 0.116 0.24 |mW/cm? | IF=20 mA
OP169SLC | 0.195 mWiem? | IF =20 mA
VF Forward Voltage 1.60 v IF=20 mA
IR Reverse Current 100 pA |VR=20V
Ap Wavelength at Peak Emission 930 nm | IF=20 mA
B Spectral Bandwidth Between Half Power Points 50 am | IF=20 mA
ANp/AT | Spectrai Shift with Temperature +0.30 nm/°C | IF = Constant
Oup Emission Angle at Half Power Points 46 Deg. |IF=20 mA
tr Qutput Rise Time 1550 ns
r Dutput Fall Tme 5 p” IFIPK) =20 mA, PN =10.0 ps, D.C.=10.0%

Typical Performance Curves

Forward Voltage vs
Forward Current

Forward Voltage and Radiant Incidence
vs Forward Current
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GaAlAs Hermetic Infrared Emitting Diodes

Types 0P223, 0P224
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Features

e Up to 2.5 times the power output of the GaAs
equivalent at the same drive current

® Miniature hermetically sealed “pill” package

e |deal for direct mounting to PC boards!!)

® Mechanically and spectrally matched to the
0PG00 phototransistor and the OP300
photodarlington

Description

The 0P223 and OP224 series are gallium
aluminum arsenide infrared emitting diodes
mounted in miniature “pill” type hermetically
sealed packages. This package style is intended
for direct mounting into PC boards. Gallium
aluminum arsenide features a significant increase
over the radiated output of gallium arsenide at the
same forward current. Also, with a wavelength
centered at 875 nanometers, it more closely
matches the spectral responce of silicon
phototransistors. Please refer to the 0P600 data
sheet for additional spectral emission information.

Absolute Maximum Ratings (To=25°C unless otherwise noted)

Reverse Voltage . ........ ... .. 20V
Continuous Forward Current .. ... ... 50 mA
Storage Temperature Range. . ... ............... .. ... ... ... ... -65°C to +150°C
Operating Temperature Range. ................................ ... ......... -65°C to +125°C
Soldering Temperature (for 5 sec. with soldering iron)'?'. ... ... . ... ... ... 240°C
Power DisSDation . .. ... ... 150 mwi3)
Notes:

(1) Refer to Application Bulletin 111 which discusses proper techniques for soldering pill-type devices into PC boards.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.

{3) Derate linearly 1.00 mW/°C above 25°C.

{4} Ee(APT) is measured using a 0.031” {0.787 mm) diameter apertured sensor placed 0.50” {12.7 mm) from the mounting plane.
This corresponds to an included cone angle of 0.003 sr. Eg{APT) is not necessarily uniform within the measured area.

Typical Performance Curves

Percent Changes in Radiant Intensity Coupling Characteristics

vs Time of OP223 and OPG00
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Types 0P223, 0P224

Electrical Characteristics (TA =25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
; 0P223 0.80 mW 1 IF=50 mA
PO Radiant Power Qutput 0P 30 W |E= 50 mA
ElAPTI® | Apertured Radiant Incidence gzgi ;:g“ mﬂ‘; ::gg rr"nﬁ
VF Forward Voltage 1.80 v IF =50 mA
IR Reverse Current 100 uh | VR=20V
Ap Wavelength at Peak Emission 875 nm | JF=50 mA
B Spectral Bandwidth Between Half Power Points 80 nm {IF=50 mA

AN/ AT SpeclrailiShifl with Temperature +0.18 nm/°C | IF = Constant
Onp Emission Angle at Half Power Points 36 Deg. | IF=50 mA
tr Qutput Rise Time 475 ns
tf Output Fall Time 250 ns IFIPKI =50 mA, PW=10.0 s, D.C.=10.0%

Typical Performance Curves

Forward Voltage vs
Forward Current
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GaAlAs Hermetic Infrared Emitting Diodes
Types OP231, 0P232, 0P233, OP231W, OP232W, OP233W

0P231-0P233
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GLASS FLUSH /=] N
T0 £ 0.00(025) THIS DIMENSION CONTROLLED AT HOUSING

0P231 0P231W SURFACE
DIMENSIONS ARE IN INCHES (MILLIMETERS)
Features Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)

® Solid metal header for better thermal
characteristics

© T0-46 hermetically sealed package

© Mechanically and spectrally matched to OP800,
0P533, and OP538 phototransistors

® Designer specified to apertured power in ranges
to satisfy most applications

Description

The 0P231/0P231W series are gallium aluminum
arsenide infrared emitting diodes mounted in
hermetic T0-46 housings. Gallium aluminum
arsenide features higher radiated output than
gallium arsenide at the same forward current. Also,
with a wavelength centered at 875 nanometers, it
more closely matches the spectral response of
silicon phototransistors. The 0P231 series have
lensed cans providing a narrow beam angle (18°
between half power points). The OP231W series
have flat window cans providing a wide beam
angle (50° between half power points). The narrow
beam angle and the specified radiant intensity of
the OP231 series allow ease of design in beam
interrupt applications in conjunction with the 0P800
or 0P598 series photosensor. The wide beam angle
and the specified radiant intensity of the 0P231W
series allows ease of design where the radiant
intensity over a broader area is required or when
designing for an accessory lens or irradiating more
than one sensor.

Please refer to application bulletins 119 through
121 for additional design information and reliability
(degradation) data.

Reverse VOIAOE. . ... ..ottt e 20V
Continuous Forward CUITBNt .. ... . e 100 mA
Peak Forward Current {Pulse Width = 1 usec, 0.1% Duty Cycle) . ............................. 10.0A
Storage and Operating Temperature Range .................................... -65°C to +150°C
Lead Soldering Temperature {1/16 inch (1.6 mm] from case for 5 sec. with soldering iron)™ ...... ... 240°C
Power DISSIPATION .. ... ...t 200 mw2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

{2) Derate linearly 1.60 mW/°C above 25°C.

13) Eg{APT) is a measurement of the average radiant intensity within the cone formed by the measurement surface. On the
0P231 series this cone is outlined by a radius of 1.429” (36.30 mm) measured from the lens side of the tab to the sensing
surface and a sensing surface of 0.250 (6.35 mm) in diameter forming a 10° cone. On the OP231W series this cone is
outlined by a radius of 0.486” (11.84 mm} measured from the lens side of the tab to the sensing surface and a sensing
surface of 0.250” (6.35 mm) in diameter forming a 30° cone. Eg(APT) is not necessarily uniform within the measured area.

{4) Measurement made with 100 ps pulse measured at the trailing edge of the pulse with a duty cycle of 0.1% and at
IF=100 mA.

Typical Performance Curves

Forward Voltage vs.
Forward Current
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Types 0P231, OP232, 0P233, 0P231W, OP232W, OP233W

Electrical Characteristics (TA = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Eg(APT) Apertured Radiant Incidence 0P231, 0P231W | 1.50 mW/em? | Ip = 100 mA@! @
0P232 | 20 45 | mWiem? | Ig = 100 mAR @
0P232W | 35 7.0 | mW/em2 | Ig = 100 mAS @
0P233 | 3.0 mW/em? | If = 100 mA@ @
0P233W | 5.0 mW/em? { If = 100 mA® @
Py Radiant Power Output 0P231, 0P231W 8.0 mW | If =100 mA ®I
0P232, 232W 10.0 mW | Ig = 100 mA3 @
0P233, OP233W 12.0 mW | Ip =100 mAB @
Ve Forward Voltage 20 ) IF = 100 mA®
IR Reverse Current 100 pA [ VR=20V
Ap Wavelength at Peak Emission 875 nm If = 100 mA®
B Spectral Bandwidth Between Half Power Points 80 nm | If =100 mA¥
O1p Emission Angle at Half Power Points 0P231, 0P232, OP233 18.0 Deg. | If =100 mA®
0P231W, 0P232W, 0P233W 50.0 Deg. | IF =100 mA®
tr Output Rise Time 450 ns IF{pK) = 100 mA, PW =10 gs, D.C. = 10%
tf QOutput Fall Time 250 ns
Typical Performance Curves
Forward Voltage vs. Rise Time and Fall Time vs. Normalized Radiant Incidence
Ambient Temperature Forward Current vs. Ambient Temperature
20 T 1 08 T 20 T T T T
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GaAlAs Plastic Infrared Emitting Diodes
Types OP240SL, OP240SLC, OP240SLB, OPZ40SLA
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Features

® Up to 2.5 times the radiant intensity of the
GaAs equivalent at the same drive current

® Selected to specific on-line intensity and radiant
intensity ranges

® Mechanically and spectrally matched to the
0P550 series of phototransistors and the
0P560 series of photodarlingtons

Description

The OP240SL series consist of gallium aluminum
arsenide infrared emitting diodes mounted in low
cost, clear plastic side-looking packages. Gallium
aluminum arsenide features a significant increase
in the radiated output of gallium arsenide at the
same forward current. Also, with a wavelength
centered at 875 nanometers, it more closely
matches the spectral response of silicon
phototransistors. For additional information on
spectral emission characteristics, please refer to
the OP550 data sheet.

The OP240SL is equivalent to TRW's earlier part
number 0P240.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Reverse VORBOE . ... ... .. 20V
Continuous Forward Current . ... . 50 mA
Peak Forward Current (Pulse Width=1 psec., 300pps) . .................. .. 30A
Storage and Operating Temperature Range. ................................... -40°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm)] from case for 5 sec. with soldering iron)!™. . ... ... 240°C
Power DISSIPALION . ... .. e 100 mW'2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3) Eg(APT) is 3 measurement of the average apertured radiant incidence upon a sensing area 0.180” (4.57 mm) in diameter
perpendicular to and centered on the mechanical axis of the lens, and 0.6563” (16.6 mm) from the lens tip. Ee(APT) is &
measurement of the average radiant intensity within the cone formed by the above conditions. Ee{APT) is not necessarily
uniform within the measured area.

Typical Performance Curves

Percent Changes in Radiant Intensity Coupling Characteristics

vs Time of OP240SL and OP550
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Types 0P240SL, 0P240SLC, OP240SLB, OP240SLA

Electrical Characteristics (TA=25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
1] Radiant Power Qutput 0P240SL 1.0 mW [ IF=40 mA
Ee(APT)!3 | Apertured Radiant Incidence 0P240SL 0.050 mW/em?2 | IF=20 mA
0P240SLC | 0.20 0.86 |mWicm? | IF=20 mA
0P240SLB | 0.40 120 |mWem2| IF=20 mA
0P240SLA | 0.680 mWiem? | IF=20 mA
VF Forward Voltage 1.80 v IF=20 mA
IR Reverse Current 100 wA  {VR=20V
Ap Wavelength at Peak Emission 875 m |F=20mA
B Spectral Bandwidth Between Half Power Points 80 mm [ IF=20 mA
ANp/AT | Spectral Shift with Temperature +0.18 nm/°C | IF = Constant
OHp Emission Angle at Half Power Points 40 Deg. [IF=20 mA
tr Output Rise Time 550 ns
tf Output Fall Time 295 " IF(PK)=20 mA, PW=10.0 us, D.C.=10.0%

Typical Performance Curves
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Product Bulletin 5066
January 1985

GaAlAs Plastic Infrared Emitting Diodes
Types OP260SL, OP260SLC, OPZ60SLB, 0P260SLA

DIMENSIONS ARE IN INCHES (MILLIMETERS) MEASUREMENT SURFACE
(SEE NOTE 3)
200(5.08)
.165(4.19 ™ "1804.57)
145(3.68) ANOE
050(1.27)
oy L ]
— -\
N 1253181
R 1152.92)
Nl !
CATHODE
025(0.64) 50012, - 03000.76)
~— G105 SUNOM | |=—S0QR70 NOM
PG I

* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD.

Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
® Up 10 1.6 times the radiant intensity of the Reverse Volage . . .. ... 20V
GaAs equivalent at the same drive current Continuous Forward CUMment . ... ... .. 50 mA
® Selected to specific on-line intensity ranges Peak Forward Current (Pulse Width =1 pusec., 300pps) . ..., 30A
® Mechanically and spectrally matched to the Storage and Operating Temperature Range. ................................... -40°C o +100°C
OP500-0P500SL series of phototransistors and Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron). ... .. .. 240°C
the OP530 photodarlington Power DISSIPALION . ... ... ... 100 mw*2
® Narrow beam T-1 package for high coupling Notes:
efficiency (1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

D inti (3) Eg(APT) is @ measurement of the average apertured radiant incidence upon a sensing area 0.081” (2.06 mm) in diameter
escription ] ) ] perpendicular to and centered on the mechanical axis of the lens, and 0.580” (14.99 mm) from the measurement surface.
The OP260SL series are gallium aluminum arsenide Ee[APT) is not necessarily uniform within the measured area.
infrared emitting diodes mounted in low cost,
clear plastic end-looking packages. Gallium Typical Performance Curves
aluminum arsenide significant incr : . . . ot
e radited éjut fﬁ?tg;esaﬁiurg afrsceni " ;te?r?: Percent Changes in Radiant Intensity Coupling Characteristics
put ol galur vs Time of OP260SL and OP500
same forward current. Also, with a wavelength
centered at 875 nanometers, it more closely LI bt
matches the spectral response of silicon 0 L IF=10 mA 09 \ =20 mA —]
. . . e . - =
photosensors. For additional information on N 5t VCE=5.0V
e - . 2o [ = TA=25
spectral emission characteristics, please refer to * N ~..,..rf§2 m £ 08 A=
the OP500 data sheet. 1 B A NN e g \
= ~’P ? 3 0.7
=} - >~ é 06 \
s w o5 N
3 =
& Projected ——-- o g4 \
& =30 ——++ =" N
Test Conditions
- =25 03
N NI o2 ]
100 1K 10K 100K [ 0.2 0.4 0.6 0.8 1.0
t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches
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Types OP260SL, 0P260SLC, 0P260SLB, OP260SLA

Electrical Characteristics (TA=25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
PO Radiant Power OQutput 0P260 1.00 mW | IF=20 mA
Ee(APT)'3 | Apertured Radiant Incidence 0P260SL .54 mW/em? | IF=20 mA
0P260SLC .54 33 [mWiem?| IF=20 mA
0P260SLB | 1.65 47  |mW/cm? | IF=20 mA
0P260SLA | 2.7 mWicm? | IF=20 mA
VF Forward Voltage 1.80 Vv IF=20 mA
IR Reverse Current 100 pA  |VR=20V
Typical Performance Curves
Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs
Forward Current vs Forward Current Ambient Temperature
16 T IIH T 5 T g*m__ T T 15.0 20 T !.: p T -
o est Conditions: m ‘est Conditions:
14 ;g—tnc E"m"s " I Pulsed (PW =25 ps; [t I Pulse Width=100 ps
. . | 100 ms between pulses). > | Duty Cycle=0.1%
- Ta=25°C ‘,/ % 4 Eg and Vg sampled P 120 ﬁ - 8 Ta=25°C
12 = | at end of puise. od 105 = |
w L o Ta=25° TE ow
< - e, 1 s 90 o = 16
= = P oz Eou
> =] N& =3 >
2 s 7 “E g ]
Z
s E 1/ g g S,
| 06 = 7 45 g ' 4
= R y L a0t Z 2 P
04 v 15 g
El
0.2 o o 1.0
0.1 1.0 10 100 0 0.2 0.4 0.6 08 1.0 -80 -40 0 40 80 120 160
If - FORWARD CURRENT - mA If - FORWARD CURRENT - Amps Tp - AMBIENT TEMPERATURE - °C
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement
o8 Test ijﬂitions: 20 2'0 m A'Pulse ' 950 2
o !';uls! (‘:N '1(h_=1l|uo,.‘“s Pulse Width=100 us z
Tullzgco;— Duty Cycle=0.1% = 10
06 A Z s N\ ized at N =25°C | o5 = Z
« - @
3 \ £ N | 22 o
% =z & o R
. [ = & z =
¥ os < = “D 00 o = 06
£ \‘\ 2 ) F S
f < <4 =2 < 05
- 5 - o
I : I s \
02 o5 N“" ¥ s & = / \
LT T e
0 [ 850 ]

100 200
I - FORWARD CURRENT - mA

300

-50 -25 0 25 50

100

Tp - AMBIENT TEMPERATURE - °C

20° 0°

20° 40°

6 - ANGULAR DISPLACEMENT - Degrees

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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' N A L

GaAs Plastic Infrared Emitting Diodes
Types OP268FC, OP268FB, OP268FA

DIMENSIONS ARE IN INCHES (MILLIMETERS).

.065 (1.65) 130 (3.30)
085 (1.40) * =l 12013.08) EMITTING
§ SURFACE l
é T O TE: 090 (2.29)
i 165 (4.19) 070 (1.78)
i . .100 (2.54)| ANGDE
i 1155 (3.94] NOM T
z D \_ ‘ OPTICAL
! | CATHODE CENTER LINE
: 025 (0.64) l .035 (0.89)
oisoas MM 1= == 500 112,700~ 025 (064)
“FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .06 (1.52) NOM. LONGER THAN CATHODE LEAD.
Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
® Flat lensed for wide radiation angle Continuous Forward Current . ...... ... ... . ... . ...l 50 mA
® Easily stackable on 0.100” (2.54 mm) hole Peak Forward Current (Pulse Width=1 psec., 300pps) ........... .. .. ... ... ... ... ....... 30A
centers Reverse VOIage . . . . ... oo 20V
© Mechanically and spectrally matched to the Storage and Operating Temperature Range ............... . ... ... ... ... -40°C to +100°C
0P508F series phototransistor and the Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}" ...... ... 240°C
OPS38F series of photodarlingtons Power DisSIpation ... ....... ... 100 mw2

Description

The OP268F series contains a gallium aluminum
arsenide infrared emitting diode mounted in an
“end-emitting” miniature black plastic package.
This device has a wide radiation angle due to its
flat emitting surface. Small size and 0.100”
(2.54 mm| lead spacing allow considerable design
flexibility.

Notes:

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(21 Derate linearly 1.33 mW/°C above 25°C.

(3} Eg(apT) is @ measurement of the average apertured radiant energy incident upon a sensing area 0.081” (2.08 mm) in
diameter perpendicular to and centered on the mechanical axis of the “emitting surface” and 0.400” (10.16 mm) from the
measurement surface. Eg[apT) is not necessarily uniform within the measured area.

Typical Performance Curves

Percent Changes in Radiant Intensity Coupling Characteristics

vs Time of OP268F and OP508F/0P538F
T 30
0 IF=10 mA_{ |
If=20 mA
-~ - --4...44__: 20 ‘f 5y —
* NN - CE=
o NG 1T 20’"4 £
o 10 < t ' 20
= oo 2 T2, [
- N S 2
] = 5
z °
S =20 ¥l =
= 14 £
§ 3 10
& Projected o :)
] =
30—ttt
Test Conditions:
TA=25°C hN
S BTN o
100 K 10K 100K 0 02 04 06 0.8 1.0

t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches
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Types OP268FC, 0P268FB, 0P268FA

Electrical Characteristics (Ta = 25°C unless otherwise_noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
Ee(APT)'® | Apertured Radiant Incidence 0P268FC 40 mW/ecmZ| IF=20 mA
0P268FB 48 96 |mWicm?| IF=20 mA
0P268FA .56 mW/em? | IF=20 mA
VF Forward Voltage 1.80 V. |IF=20 mA
IR Reverse Current 100 uA  [VR=20V
Ap Wavelength at Peak Emission 875 nm | IF=20 mA
Typical Performance Curves
Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs
Forward Current vs Forward Current Ambhient Temperature
16 5 T Y 75 20 T T
1 [ ”J I Test Conditions: ol Test Conditions:
Test Conditions - I Pulsed (PW =25 us; i — Pulse Width=100 us
14 F-—-_llz.C.° 100 ms between pulses). 3 | Duty Cycle=0.1%
Ta=25°C e =4 | ye sampled at ond of pulse. 60 2 _ [T =25
> Lo ! — 95 9, 7 2
112 = w L Ta=25°C P -
- < @
g -1 I 2 3 4 / 45 ,:; = 16
g 2 WA g 2
a < < = 2
S ; A = =
H 08 S 2 —F & 0 F AL
e 5 A1 g = .
' 06 w a3 N
= - 1 va d 15 ! = 1.2 S~ 20'7'4
04 / % -
g
0.2 [ 0 1.0
o1 10 10 100 6o 02 04 06 08 10 -8 -40 0 40 80 120 160
Ip - FORWARD CURRENT - mA If - FORWARD CURRENT - Amps Ta - AMBIENT TEMPERATURE - °C
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement
18 T T 20 T T v —+ 950
\ Test Conditions: 100 mA Pulse
\ Pulse Width=10 us | Pulse Width =100 s z 12
. Duty Cycle=10% Duty Cycle=0.1% =
: Ta=25°C % 15 \ ized at T =25°C { g25 % z 0
2 5 &
g £ N g £
" 10 4 = h E Zos
s = 10 w0 5 X \
= E] o 206
' t o = g 7/ ){
Y S = m o 05 |—— - ——
= g - 2 L.
o os —= 875 5 o
4+ z E / \
0.2 = )\D-“i' El 02
0 o l 850 0
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Tp - AMBIENT TEMPERATURE - °C
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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GaAlAs Plastic Infrared Emitting Diodes
Types OP269SLC, OP269SLB, OP269SLA

854037 pia
ANGDE 050(1.27)
TS A
1002.54) CATHODE D 1 165(4.19)
NOM 0852.16 .155(3.94)
— 075(1:91)
P L‘f,gun,m .150(3.81 ? L_ .064(1.63)
Wi Ya0358 060(1.52)
OIMENSIONS ARE IN INCHES (MLUMETERS)
| RADIUS LENS
025(064) T s
“o15i0.38) S0 NOM L 1ge1a 030076)
* FOR IDENTIFICATION PURPOSES, ANDDE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD.

Features

© Integral lens for narrow beam angle

e Easily stackable on 0.100 inch
(2.54 mm) hole centers

® Mechanically and spectrally
matched to the OP509
phototransistor series

Description

The OP269SL series are gallium aluminum arsenide
infrared emitting diodes molded in “end-looking”
miniature clear packages. The molded lens insures
improved uniformity of lens magnification from
unit to unit. The OP269SL series provides a broad
range of on-line and radiant intensities and has
considerable design flexibility due to its small size.
These devices are mechanically and spectrally
matched to-the OP509 phototransistor series. The
wavelength at peak emission for this series is
875 nm. For additional information on spectral
emission characteristics, please refer to the OP509
data sheet.

Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)

Continuous Forward CUITBNT . ... .. o . 50 mA
Peak Forward Current (Pulse Width = 1 usec, 300 pps) ... 30A
Reverse VORBgE ... .. ... o 20V
Storage and Operating Temperature Range. ..................... ... .. ... —40°C to +100°C
Lead Soldering Temperature (1/16 inch (1.6 mm] from Case for 5 sec. with soldering iron™ ......... 240°C
Power DiSSIPAtION . ... ... .. 100 mw@2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3) Eg(APT) is @ measurement of the average apertured radiant incidence upon a sensmg area 0.180” (4.57 mm| in diameter
perpendicular to and centered on the mechanical axis of the lens, and 0.653” (16.6 mm) from the lens tip. Eg(apT) is @
measurement of the average radiant intensity within the cone formed by the above conditions. Eg(apr) is not necessarily
uniform within the measured area.

Typical Performance Curves

Percent Changes in Radiant Intensity Coupling Characteristics

vs. Time of OP269SLC and OP509
1.0
T
0 iE-10mA | 1|
= 0 08 IF=20 mA
= N [ VeE=5.0 V—]
l..—lU N ~~,{'Zg”’4 é TA=25°C
uf - “reo, s
= ‘\30 Pead S 0.6
= 3 3 5
=} ~ 2
g ] 3
3 S~ o 04
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gy [T =
| TEST CONDITIONS: N
Tp = 25°C \
-40 1 i1 Ll 0
100 1K 10K 100K 0 0.2 04 06 08 10

t — TIME — Hours DISTANCE BETWEEN LENS TIPS — Inches
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Types OP269SLC, OP269SLB, OP269SLA

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Tast Conditions
Ee(apT)® | Apertured Radiant Incidence 0P263SLC | 0.30 mW/em? | I = 20 mA
0P269SLB | 0.35 0.70 | mW/em? | IF = 20 mA
0P263SLA | 0.45 mW/em? | IF = 20 mA
VF Forward Voltage 1.80 v Ip=20 mA “
IR Reverse Current 100 pA fVg= 20V '

Typical Performance Curves

Forward Voltage vs. Forward Voltage and Radiant Incidence Forward Voltage vs.
Forward Current vs. Forward Current Ambient Temperature
16 5 — 25 20 -
Test Conditions: Test Conditions: 'ﬁ" Test Conditions:
14 L F=0C. Ip= Pulsed (PW =25 s; » [ Pulse Width =100 us
o Ta=25°C 2 4 100 ms between pulses). 20 E =~ 1.8 | Duty Cycle=0.1%
| P d 2 Eg and Vg sampled - a f Ta=25°C
w 12 » ! at end of pulse. 3 ]
< — ™ = 25 9f <
g 10 T 2 3| W=BT 4 158 56
= w g ¥ G o s =
2 | —1 Z NE <2, Z 5
£ 0 g paPl :
3 2?2 7 g 108 &4
2 z / A ] e
1 06 2 /// 2 ] ~ 7
* £ st Sz S~
0.4 / Y e
02 0 0 10
0.1 1.0 10 100 0 02 04 06 08 10 -80 -40 0 40 80 120 160
I — FORWARD CURRENT — mA IF — FORWARD CURRENT — Amps Ta — AMBIENT TEMPERATURE — °C
Rise Time and Fall Time vs. Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs.
Forward Current at Peak Emission vs. Ambient Temperature Angular Displacement
18 . . 20 950 12
\ Test Conditions: T ' I ] g
Puise Width=10 us :OI mAw:nI;e 100 - 1 0
Duty Cycle=10% ulse Width= us = :
14 Ta=25° Z 15 N Duty Cycle=0.1% Jos2 £
\\ 2 Normalized at Ty =25°C o Z 08
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Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5068
January 1985

GaAlAs Plastic Infrared Emitting

252C, B, A, ©

Types OPZS0C, B, A-OP

Diodes
P295C, B, A

245 (6.22)
o 31008) 225 697)
A ’
’ T ANODE
205 (5.21) i 100 (2.54)
185 (4.70) | NOM
‘ // CATHODE
MEASUREMENT SURFACE
(NOTES 8 & 10) {750 1909 :f: ::::; S NOM
(NOTE 13)
DIMENSIONS ARE IN INCHES (MILLIMETERS)
0P290, OP291 0P295, 0P296
0P292 SERIES 0P297 SERIES
Features Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)
® 1.7 times the iiradiance level of GaAs at the Reverse Voltage — OP280/0P295 .. .. ... .. oo 50V
same drive current OP291/0P296 . . . .o 20V
® 50° (0P290, 0P291, OP292) or 15° (0P285, OP292/0P297 .. o 50V
0P296, OP297) emission angle Continuous FOrward CUITENT . . .. ... e e e 150 mA™

© 3 output ranges for each type Peak Forward Current — 0P290/0P295 — Pulse Width = 25 S . ... .......oooiiiiiieeen. 50A
® Superior optical and thermal consistency 0P291/0P236 — Pulse Width =100 ps. ... ..o 20A
® Designer specified and characterized 0P292/0P297 — Pulse Width = 100 S ... ..o 1.00 A
* U.L Recognized, File Number $2047 Maximum Duty Cycle - OP290/0P295 — Pulse Width = 25 us @ 5A........................ 1.25%@
Description Storage and Operating Temperature Range ......................coiiiiiinn. -40°C 10 +100°C
The 0P290, 0P291, 0P292, 0P295, OP296, and Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. w/soldering iron)® ......... .. 240°C
0P297 are gallium aluminum arsenide infrared Power DisSipation .. ........ .. . e 333 mwuitsie
emitting diodes mounted in lensed plastic, end Notes:

looking T -1 3/4 packages. The 0P290 and
0P285 are specified under pulse conditions to 1.5
amps and can be used up to 5 amps. The 0P291
and 0P236 are specified under pulse conditions to
100 mA and are intended for use as low cost
plastic replacements for T0-46 hermetic units. The
0P292 and 0P297 are specified under puise
conditions to 20 mA and are intended for use in
low current applications. The wavelength is
centered at 875 nm and closely matches the
spectral response of silicon phototransistors. Each
of the six unit types are categorized into three
ranges of apertured power output. They are also
completely characterized for ease of system
design. The units utilize the Optokleer™ lens
processing which ensures mechanically controlled
chip centering and minimum optical discontinuities
in the package. The blue, non-absorbing dye is
added to the device for identification and does not
affect the device performance. Silver-copper lead
frames are used in order to offer excellent thermal
characteristics.

{1) Derate linearly 1.57 mA/°C above 25°C (Free-Air). When used with heat sink (see Note 5) derate linearly 2.07 mA/°C above
62.5°C (Normal usel.

{2) Refer to graph of Maximum Peak Pulse Current vs. Pulse Width.

{3) RMA flux 1s recommended. Duration can be extended to 10 seconds max. when flow soldering.

{4) Measured i Free-Air. Derate linearly 3.33 mW/°C above 25°C.

{5) Mounted on 1/16” (1.6 mm) thick PC board with each lead soldered through 80 mil square lands 0.250” (6.35 mm) below
fiange of device. Derate linearly 5.33 mW/°C above 62.5°C.

i6) Immersed in silicone fluid simulating infinite heat sink. Derate linearly 11.1 mW/°C above 95°C.

{7) Measurement is taken at the end of a single 100 us pulse. Heating due to increased pulse rate or pulse width will cause a
decrease in reading.

{8} EgiapT) is @ measurement of the average apertured radiant energy incident upon a sensing area 0.250” (6.35 mm) in
diameter perpendicular to and centered on the mechanical axis of the lens and 0.500” {12.7 mm from the measurement
surface. Eg(ApT) is not necessarily uniform within the measured area.

(9) Typical total Power Out (Pg) @ If = 20 mA pulsed on all units is 3.6 mW, @ If =

100 mA is 19 mW, and
@Ip=15A1is 240 mW.

(10} Eg(apT) is @ measurement of the average apertured radiant energy incident upon a sensing area 0.250” (6.35 mm) in

diameter perpendiculer to and centered on the mechanical axis of the lens and 1.423” (36.3 mm) from the measurement
surface. Eg(APT) is not necessarily uniform within the measured area.

(11) Measured at the end of a 10 msec. voltage soak.
112) This dimension is held to within +0.005” on the flange edge and may vary +0.020” in the area of the leads.
(13) Cathode lead is 0.050" shorter than anode lead.

Optoelectronics Division,

TRW Electronic Components Group, 1207 Tappan Circle,

Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types 0P290C, B, A-0P292C, B, A, 0P295C, B, A-0P297C, B, A

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Max. | Units Test Conditions
Eg(APT) | Apertured Radiant Incidence® 0P230C 150 mWiem? | Ip = 1.50 A9
0P290B | 180 300 | mWiem? | Ip = 1.50 A8
*0P290 series is measured into a 30° cone 0P290A | 210 mW/em? | If = 1.50 A8
with the aperture 0.5” from the device 0P281C | 10.0 mWiem? | If = 100 mA7®@I8)
measurement surface. 0P291B | 13.0 26 | mW/em? | IF =100 mAT®8I
0P291A | 16.0 mW/cm? | If = 100 mA7IE18)
"0P295 series is measured into a 10° cone 0P292C | 1.70 mW/em? | Ip = 20 mA7 (89!
with the aperture 1.429” from the device 0P2928 | 2. 44 mWiem? | Ip = 20 mA @19
measurement surface. 0P292A | 27 mWiem? | Ip = 20 mADBIS)
0P295C | 22 mW/em? | I = 1.50 Am8ino
0P2958 33 77 mWiem? | If = 1.60 ATsinol
0P295A | 44 mWiem? | If = 1.50 Aaino
0P296C | 1.60 mW/em? | Ip = 100 mA7 @001
0P2968 26 6.8 | mWicm? | IF = 100 mAn SN0
0P296A | 356 mWicm? | |f = 100 mA79I00)
0P297C | 0.30 mW/cm? | I = 20 mA7II101
0P297B | 0.50 1.30 | mW/em2 | If = 20 mADITol
0P297A | 0.70 mW/em? | Ip = 20 mA7 @101
VE Forward Voltage 0P290/295 4.0 v Ip=1.50 A7
0P291/296 2.0 Vv IF = 100 mA™
0P292/297 1.75 v IF = 20 mA?
IR Reverse Current 0P290/292/295/287 10.0 pA | VR=5.0 Vv
0P291/296 100 pA | VR=2.0 Vo

Typical Performance Curves

Forward Voltane vs. Ambient Temperature Forward Voltage vs. Forward Current Rise and Fall Times vs. Forward Current
20 T T T 1000
‘ l o Tes! Conditions: ! 80 [ Test Conditions: Test I(:onditim!\s: !
!“ -40°c Pulse Width = 100 s ;‘A’\J = {% - 25°¢ / ! Ta=Ty=25°C
Cycle=0.1% — =100 us e - =0.1%
g KN 2:“.' T}m o £ Single pulse y L PW = 100 s, DC = 0.1%
> | \ = measured at w
1 I 40 p—
w | l w end of pulse L/ E
< 16 g s | 2 /) = 600
o 1 Jog,, 5 F
3 I g / H
2 ! N ey 2 V. 2 t
g DN N3y ™~ ] / & 400 ™
i f N T\ | H L 2 N
z | Nl 2o, \1 3] / L _}
. | \ | w 20 e T : 7
=12 ' ~ > / < 200 t
| | ( tr=t§=290 ns > 300 mA
10 L A 10 0
-50 -25 0 25 50 75 100 125 0 1.0 20 30 a0 5.0 0 100 200 300
Ta ~ AMBIENT TEMPERATURE — °C I — FORWARD CURRENT — Amps If — FORWARD CURRENT — mA
Thermal Parameters Notes to Thermal Parameters
(1) Heat transfer minimized by holding unit in still air with minimum heat transferred
Tope RTHJA (°C/W) CTH T X through leads by conduction.
Units . . , Sws/o) | (102 {2} Unit mounted in double sided pnnged circuit board = Q.250 inches {6.35 mm) below
15| Free Air(1) | Normal(2! | Infinite Heat Sink!3) | (10°° Ws/°C) f (10°5) plastic. The land areas are 0.080 inches square. This simulates normal use.
it i in ci ing sili i ing T = 25°C. This simul
Al 00 188 o 142 0263 | 0.008 (3) ::Ir;:’t“ ‘lemrrr::;fesdmtl circulating silicone fluid holding TCASE = 25 is simulates an

Refer to Application Bulletin 105 for use of these constants.
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Types OP290C, B, A-0P292C, B, A, 0P295C, B, A-0P297C, B, A

Typical Performance Curves

PERCENT CHANGE IN E¢ - %

POWER DISSIPATION — mW
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(C) Infinite heat sink
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0 n
-50 -25 0 25 50 75 100 125
Ta ~ AMBIENT TEMPERATURE — °C
Coupling Characteristics of
0P290/0P593 and OP291/0P593
1.0
|
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0.8 100 us, Duty Cycle = 0.1% _
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-
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Spectral Response and Emission
vs. Wavelength
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Coupling Characteristics of
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Types OP290C, B, A-0P292C, B, A, 0P295C, B, A-0P297C, B, A

Typical Performance Curves

0P290/0P291/0P292 Relative Radiant 0P295/0P296/0P297 Relative Radiant
" Intensity vs. Angular Displacement Intensity vs. Angular Displacement
1 T T 100
Test Conditions: ) ! !
If =100 mA - |— 30° included cone 59 (Total 10° included cone b 50 50
Aperture size | angle from center of ® angle from tip of lens to |
= 80 |- 0.0075"” DIA seating surfaceto ! aperture at standard test i [
3 aperture at standard j<i] conditions) (10) t
E test conditions (8) g | | I
Z 60 g
£ = d=05" ' d=10 420"
g 80 |—— 4+ — 4 — — o AL Z 50 |——\— —fd=distance _ ___}\_ A _ PR S
= a from lens tip
w 40 = to detector)
2 w i
g £ ! |
pr} < 25 Test €
«© 2 o IF = 100 mA DC
/ \ Aperture size 0.0075” DIA
1
0 0 Il ]
-90° 450 00 450 800 0 20 w o %5 0 25
6 — ANGULAR DISPLACEMENT ~ Degrees 6~ ANGULAR DISPLACEMENT ~ Degrees
Percent Change in Apertured Power Power Output or Radiant Incidence
Output vs. Distance vs. Forward Current
100 = T T 1T T 1 3 e T 180
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w - K — 2625 [~ single pulse ———1— B / 107
E E measured at =
a - \ — = end of pulse m
= - _ o E 500 S B 20049
& — 1 g i 5 s
g L \ \\ (0?295/0!’( 6/0P297 — 3§ 'E,':-';
S0 |- — [S 35 B T e L1 =1
g — \ e~ — S e
x = - S oo
2 \ \1\\ 8= [
: ~ N 0re0/opast/op2s: Sk 280 7 - I
=l S 2 / i
a - - Y
$ E \}\\ ] o125 R w3
o 2
- \F
001 ] 0
o 2 2 6 8 10 0 10 20 30 4.0 5.0
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W T T T T T T T T T T bl
- ® —40°C Test Conditions:
- & ! 1§ =100 mA
w PW =100 usec
10 \ H 50 | Duty Cycle=0.1%  __]|
: E N g | Ta=Ty
< = 2 [ Relativeto Eg at 25C
I
S [ 3 | |
T o4 z ol |
E E 8 r I
2 [~ Note: H l |
= - Use this graph and following formula 3 l \ [
a for calculating maximum DC. =4 |
001 Moxi Dt el e o WA~ g -s0 [ Pt
aximum Duty Lvcle = §AX If -0.05 A s | \1
asa% w I |
I
| L '
0.001 poorpd el ot il o I
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5072
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N ALY

GaAlAs Plastic Infrared Emitting Diodes
Types 0P293C, B, A, 0P298D, C, B, A

.230 (5.84) o .72)
mem | [~ s meew
.025 (0.64)
ois 3w TNV
—
I ANODE
190 (4.83) | 100 (2.50)
S
/ CATHODE .022 (0.56)
7 > camiooe
MEASUREMENT SURFACE —= 000 L-—‘5° INDICATOR)
(NOTE 14)
0P293 0P298
SEmEs SEMES DIMENSIONS ARE IN INCHES (MILLIMETERS)

Features Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)
® Low cost plastic replacement for T0-46 REVETSE VOMAOR . . . . .o oottt et e e 20V
© Superior optical consistency and thermal rating Continuous Forward CUITBNT . .. .. ... ..ttt e 150 mA™

compared to hermetic T0-46 Peak Forward Current (Pulse Width = 250 psec) ... 20A
® Mechanically and ;pectrally matched to Maximum Duty Cycle (Pulse Width 250 pusec @ 2 A ... 5.0%2

OP583/0P538 series phototransistors Storage and Operating Temperature RaNGE ... ...............ooomereeoeoiene. -40°C to +100°C
® U.L. Recognized, File Number S2047 Lead Soldering Temperature (1/16 inch [1.6 mm] from Case for 5 sec. with soldering ironf®' . ... 240°C
® Improved spectral matching for 1.7 times the Power Dissipation (Free-Air) . . ... ....oouro 333 mwe

_effecpve energy transfer of GaAs at the same Power Dissipation (Normal USe) . . ... ... 333 mwe

irradiance level Power Dissipation (Infinite Heat Sink) . ................... 333 mwe

® 1.7 times the irradiance level of GaAs at the
same drive current

Description

The OP293/0P298 series are gallium aluminum
arsenide infrared emitting diodes mounted in a
plastic lensed T0-46 outline housing. Gallium
aluminum arsenide, with a wavelength centered at
875 nanometers, closely matches the spectral
response of silicon phototransistors. The units
utilize the Optokleer™ lens processing which
ensures mechanically controlled chip centering and
minimum optical discontinuities in the package.
The blue, non-absorbing dye is added to the
device for identification and does not affect the
device performance. In addition, the silver-copper
lead frame offers better thermal characteristics
than its hermetic counterpart. The OP293 series
have a lensed outline with a broad emission angle
of 60° included between half power points. The
0P298 series have a lensed outline providing a
beam angle of 25° for better coupling efficiency
over longer distance.

Notes:

(1) Derate linearly 1.67 mA/°C above 25°C (Free-Air). When used with heat sink (see Note 5) derate linearly 2.07 mA/°C above
62.5°C (Normal usel.

{2) Refer to graph of Maximum Peak Pulse Current vs. Pulse Width.

(3) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(4) Measured in Free-Air. Derate linearly 3.33 mW/°C above 25°C.

{5) Mounted on 1/16” (1.6 mm) thick PC board with each lead soldered through 80 mil square lands 0.250" (8.35 mm) below
flange of device. Derate linearly 5.33 mW/°C above 62.5°C.

6] Immersed in silicone fluid simulating infinite heat sink. Derate linearly 11.1 mW/°C above 95°C.

{7) Measurement is taken at the end of a single 100 ps pulse. Heating due to increased pulse rate or pulse width will cause a
decrease in reading.

{81 Eg(ApT) is a measurement of the average apertured radiant energy incident upon 8 sensing area 0.250" (6.35 mm) in
diameter perpendicular to and centered on the mechanical axis of the lens and 0.420” (10.7 mm) from the measurement
surface. Eg(apT) is not necessarily uniform within the measured area.

{9) Typical total Power Out (Pg) @ Ir = 100 mA pulsed on OP293C and OP298C = 13 mW; 0P293B and OP298B = 18 mW;
0P293A and 0P298A = 22 mW.

(10) Eg(apT) is @ measurement of the average apertured radiant energy incident upon 8 sensing area 0.250" (6.35 mm) in
diameter perpendicular to and centered on the mechanical axis of the lens and 1.429"” (36.30 mm) from the measurement
surface. Eg(apT) is not necessarily uniform within the measured area.

(11) Measured after voltage has been applied for 10 msec.

(12) For press fit, drill 0.184 +0.001” diameter hole.

(13) This dimension is held to within +0.005” on the flange edge and may vary +0.020” in the area of the leads.

(14) Cathode lead is 0.050” shorter than anode iead.

Optaelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-910-860-5358
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Types OP293C, B, A, 0P298D, C, B, A

Electrical Characteristics (T = 25°C unless otherwise noted)

Symbol Parameter Min. | Max. | Unit Test Conditions
Eg(APT) Apertured Radiant Incidence™ 0P293C 10.0 mW/em?2 | If = 100 mA/7/ 818}
0P2938 | 13.0 26 | mW/em? | If = 100 mA7I818)
*0P293 is measured with a 30° cone angle 0P293A | 16.0 mW/em? | If = 100 mA7!8)8)
at 0.420” and 0P298 is measured with a 10° (0P298D 1.80 48 mW/em? | I = 100 mA78In0
cone angle at 1.429". 0P298C 1.80 mW/em? | IF = 100 mA7ISHI0)
0P298B 24 48 | mWiem? | If = 100 mAT @0
0P298A | 3.0 | mwiem? | I = 100 mamsi0
Vi Forward Voltage 2.0 V| 1F =100 mA"
[ Reverse Current 100 uA | VR=2.0V1
Typical Performance Curves
Percent Change in Radiant Spectral Response and Emission
Intensity vs. Time vs. Wavelength
oo T LI I O R R T 11T 100 ot Com L
VP TAPWE 10045, 10PPS | Tt Conitions: Taetiget
0 e p—— IF " pndicsted T IF = 100 mA, DC = 0.1%, \
- n alue PW =100
Ele _10 : [ - A= 25°F i (—gn- Peak Wav:lengt:l“- Ap: ‘
° ~ Se——— M'";:m:" g () XSTE - \ [&1-(C)
z Ig=20mA DC N-;_ ~ : P 850 £30 nm [\‘
g te=s0ma 0677 =~ I v veil B \
L I =100 mA DC 2 (C) LED GaAs —
S -3 g a 930 %15 nm \
= \ o Table @ 1K Hrs. & ‘\ \
=] @20mA 1.6% | w (A) LN
g N @50mA 1.8% 2 \
= \/IF=250mA oc @100 mA 2.4% < 2 /
_50 @250 mA 7.1% ] ]
= = Projected \\ @1Amp 0.6% / / “
P N . T I N R 0
100 1K 10K 100 K 1000 K 400 500 600 700 800 900 1000 1100
t - TIME — Hours X - WAVELENGTH — Nanometers
Rise and Fall Time Shift in Peak Wavelength
vs. Forward Current vs. Junction Temperature
1000 2 — T
Test Conditons: "o Test Conditions:
r\ nTy 250 = *"T ¢ =Ty o
£ 800 PW =100 us, DC = 0.1% — PW =100 us, DC = 0.1%
i \ £ | IF=10ma .
= 2 | |
S =1
= 600 o |
3 N o
E \ E a0 | //l
z = | - [
;’ 400 . E | // !
x o~ H | L |
o H I/ |
= / £ 860 |—7
S 200 e i = | :
/ ty = tf =290 ns > 300 mA & I i
0 840 I !
] 100 200 300 -50 -25 0 2 50 75 100 125

Ig ~ FORWARD CURRENT — mA

Ty — TEMPERATURE - °C
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Types OP293C, B, A, 0P298D, C, B, A

Typical Performance Curves

Coupling Characteristics of
0P293/0P593 and 0P298/0P598

100

3 Test Condit -
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5 oagf— het0bus Sl i ®
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1 r— T 100
: |
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Types OP293C, B, A, 0P298D, C, B, A

Typical Performance Curves

0P298 — Relative Radiant Intensity 0P293 — Relative Radiant Intensity
vs. Angular Displacement vs. Angular Displacement
100 T T 100 —T
Test Conditions: I Test Conditions: L |
IF =100 mA ¢— 10° included cone angle Ip =100 mA -1 t— 30° included cone angle
D =1.429" from L from center of seating D =.500" from from center of seating
> 0 fange surface to apertureat | F flange T f surface to apertureat |
g Aperture size I | standard test conditions g Aperture size | | standard test conditions
] 0.0075” DIA (See Note 10) & 0.0075” DIA } (See Note 8)
= 3
5 60 E 60
< <
E }_—_..____(___.._ =+ 4 S s b——t—] N SR _L..____
g g
a0 o
5 / s / N\
: : / N
o @
= 20 / \ = 2 / N
) . u / \
-90° —45° g0 . 45° 90° -90° —45° 0° 45° 80°
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Percent Change in Apertured Power Power Dissipation vs.
Output vs. Distance Ambient Temperature
10.0 T T T T 400 T
- 0P293 normalized te distance = 0.5 - —40°C |
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=] | .
2 N | |
=10 = 300 T Y T
s F N 3 E (R) ®Y (0
.
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a - 0P238 e | \ .
S o \ '\d E - [ NS
S0 5 1
= E N = ] \ N e
= — a I \°
< - T— - . N
] [ — = A)
| - \ 0F293 H | Notes: (Derating) \1
T S 100 —- (A) Freeair 3.33 mW/°C. A
< F — - | (8) Normal 5.33 mwoC.
o S~ - | | (C) Infinite heat sink
B T~ ] | 11.1 mW/eC.
0 i
.001
0 2 a 6 8 10 -50 -25 0 25 50 75 100 125
DISTANCE, FLANGE TO APERTURE — Inches Ta ~ AMBIENT TEMPERATURE - °C
Thermal Maximum Peak Pulse Current
Parameters vs. Pulse Width
10
rrrrnm T P TTTTIm 1T T T
R (ec/w)
Type THIA Cru Tra ‘ E
Units | Erep Air(1) | Normal(2) | Infinite Heat Sink(3) | (105 Ws/°C) | (10°25)
1.0 AN
All 300 188 90 1.42 0.263 | 0.008 -
g =
£ =
Notes: S [
(1) Heat transfer minimized by holding unit in still air with minimum heat = 01
transferred through leads by conduction c E
(2) Unit mounted in double sided printed circuit board  0.250 inches 2 — Note:
(6.35 mm) below plastic. The land areas are 0.080 inches square. This x — e )
. < - Use this graph and following formula
simulates normal use. w for calculating maximum DC.
(3) Unit immersed in circulating silicone fluid holding TgASE @ 25°C. This 0.01 or calculating ma 1008 ——
simulates an infinite heat sink E. Maximum Duty Cycle = m
— asa% Pl
Refer to Application Bulletin 105 for use of these constants. : I J
ogor L vpinml vl Lt L1l
108 105 104 103 102

PULSE WIDTH - Seconds

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Photosensors
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Photosensors

Selecting the Right TRW Sensor

Photodiodes

Photologic™ Devices

Phototransistors
and Photodarlingtons

TRW Leadership in
Advanced Photosensor Design

The TRW line of photosensors includes four basic infrared-sensitive device types: photodiodes,
phototransistors, photodarlingtons and Photologic™ sensors. Each basic type is available in a
variety of case styles. For every infrared emitter made by TRW, except the T-1% package,"
there is @ mechanically and spectrally matched sensor. Case styles include several sizes of
hermetic devices, and an even wider variety of plastic encapsulated types. Optokleer™ plastic
versions of the popular hermetic TO-18 part are also available, offering improved optical design
and drop-in replacement at substantial cost savings.

Important factors to consider when selecting the right device for an application are: the
operating speed needed, available infrared energy, and the required output current. Depending
on the required balance of these design factors, TRW offers a choice of several appropriate
types of photosensors.

PN junction silicon photodiodes have the fastest operating speed of all the photosensors in the
TRW product family. Rise and fall times of 100 nanoseconds are typical for these devices.
However, light current (I¢) for these devices tends to be low; therefore, additional ampiification
is almost always required. Nevertheless, where speed considerations predominate, photodiodes
are the best option. Figure 3 illustrates typical circuit requirements for the photoconductive and
photovoltaic modes of operation.

Photologic™ is a term TRW uses to refer to complex integrated circuitry combined with a high
speed, high sensitivity photodiode on a single silicon chip. Photologic™ devices offer the speed
advantage of photodiodes along with a Schmitt trigger and amplifier to directly drive up to
eight TTL loads. Medium speed data rates to 250 K-baud are possible with typical output rise
and fall times of 25 nanoseconds. These devices are excellent choices where speed, accuracy
and logic interface are required. Typical examples include high speed motion encoding,
modulated (pulsed) long distance beam interrupt applications, such as touch screens, and track
ball type devices for video games or “mouse” applications for computer accessories.

Phototransistors and photodarlingtons are TRW's most widely used photosensor types. For most
traditional applications, NPN silicon phototransistors offer the best value in terms of output
current, sensitivity, speed, reliability and quality. Devices with minimum on-state collector
currents ranging up to 40 mA are available, while output rise and fall times of 60-100
microseconds (R, =5 KQ) are typical. TRW phototransistors are 100 percent tested and
specified at light levels which range upwards from 1.00 mW/cm? with collector-to-emitter
voltage (VgE) set at 5.0 volts.

Photodarlingtons offer the higher sensitivity and gain needed for many applications; however,
rise and fall times are slower. When switching time is not critical, the choice of a
photodarlington can offer improved sensing reliability and reduce the need for additional signal
amplification.

TRW scientists and engineers continue to advance the state of the art in Photologic™ )
monolithic optoelectronic IC's, a product originally conceived and developed by TRW. The next
generation of Photologic™ devices will include substantially increased sensitivity, making longer
beam distances possible and offering even higher reliability at lower irradiance levels. Direct
TTL and CMOS compatibility will also be featured with increased sink/source capability. Supply
voltage requirements will be more flexible than before due to an on-chip voltage regulator
designed by TRW. And finally, the new Photologic™ devices will offer a choice of two
hysteresis ratios (EgT(+)/EeT(-)) of 2 and 1.4. With these new advancements, TRW continues
its leadership role in advanced photosensor design.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Spectral Matching Figure 1. Photosensor Spectral Response

for Improved Coupling Efficiency 100

TRW photosensors are spectrally matched to the TRW line of infrared emitting diodes. Figure 1 \

shows the spectral response curve for TRW phototransistors, photodarlingtons, and junction

photodiodes. The output peak wavelengths for both GaAs and GaAlAs lie very close to the “ -
60 \

7N

LY
" \

®
=)
=
——

silicon sensitivity peak of about 850 nanometers. The secondary silicon sensivity peak at
approximately 670 nanometers is caused by a quarter wave overcoat used for enhanced optical
coupling and even further improved spectral matching.

Controlling Ambient Light

RELATIVE RESPONSE OR EMISSION -~ %

The spectral response of silicon extends into the visible light range. This makes the sensors / /

vulnerable to ambient light; particularly from tungsten sources (or the sun] where red light is 0 e

present. TRW offers devices in black plastic (see OP508F) to reduce ambient light noise. In 800 7'10_ mvﬁgum _"":"zmm;?,m 1100
addition, many of TRW's slotted optical switches shield the sensor in a polycarbonate housing Test Conditions (LED):

designed to control ambient light. External light filters or controlled modulation of the LED Pk Wavelgh - npt IR XSTR- 38030 | FS
and/or sensor may also be used to reduce the noise from ambient light. As another (O LED e gy e raom
alternative, most photographic shops can supply infrared passing gelatin filters for laboratory 0) Human Eve Rasponse

experimentation. For production use, several types of plastic are commercially available with
varying degrees of infrared and visible light transmitivity (e.g., polysulfone and polycarbonate). Figure 2. Collector Current vs Collector to
Product Specifications Emm:' antn|.|.e N .
Written for Easy Design L e
The product specifications in this book were written with ease of design in mind. Emitter T e e ooty
output and sensor response levels are specified in terms of milliwatts per square centimeter at Ap=875 om

separation distances typical for most applications. In addition, as shown in Figure 2,

phototransistor collector current versus collector-to-emitter voltage curves are provided for
stepped levels of photocurrent (measured in mW/cm?). These curves allow the design-in
process to be very analogous to the design of a simple transistor amplifier or switching
circuit. The application notes appearing in the back of this catalog also provide additional

information. — Ay /— !

Custom Design and Selection 0 01 0202503 04 05
. . . VCE - COLLECTOR TO EMITTER - Volts
for Unique Applications
While the TRW line is the industry's broadest, a unique application requirement may result in
the need for custom selection or package design. Call your local TRW sales office or TRW Figure 3. Photodiode in Photovoltaic Mode
Optoelectronics Division for more information. RFasdback

AN

IC - COLLECTOR CURRENT - mA

Cathode

~— isignal
qu Photodiode | Op Amp I

Anode

Photodiode in Photoconductive Mode

Cathode - —o0 .
\'\0 = signal egut=is RL
Photodiode  Rioad <

Anode L }

(1) TRW's Optokleer™ high output T-1% emitters are designed for long distance remote control applications. These applications
require a large area PIN diode as sensing element.
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NPN Silicon Photodarlingtons
Types OP300, OP301, OP302, 0P303, 0P304, OP305

035 0891 pparune
025 (0.64)
115292
107 (250
024 (061)
016 (0.41)
R YU T
062 (1.57) I
062 (1.57) 092 2.34)
053 (1.50) 08412.13)
COLLECTOR 010 (0.25) -
CONTACT ~/ 005013 | LENS
EuTER
CONTAC
089 (2.26) 0
080 (209
DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

® Miniature hermetically sealed package
® High current gain

® |deal for direct mounting in PC boards™

Description

The OP300 through OP305 each consist of an
NPN silicon photodarlington mounted in a
miniature glass lensed, hermetically sealed, “Pill”
package. The lensing effect of the package allows
an acceptance half angle of 18° measured from
the optical axis to the half power point.
Photodarfingtons are normally used in applications
where light signal levels are low and more current
gain is needed than is possible with
phototransistors. This series is mechanically and
spectrally matched to the 0P123/124 and
0P223/224 series of infrared emitting diodes.

Absolute Maximum Ratings (T = 25°C unless otherwise noted)

Collector-Emitter VOIBGE . . .. ... oo 15.0V
Emitter-Collector VOItage . .. ... 50V
Storage Temperature Range . ........... ... ... .. -65°C to +150°C
Operating Temperature Range ................ ... ... i, -65°C to +85°C
Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)? . ............ 240°C
Power DisSipation ... ... ... ... 50 mwe
Notes:

(1) Refer to Application Bulletin 111 which di proper techni for soldering Pill type devices into PC boards.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(3) Derate linearly 1.0 mW/°C above 25°C.

{4) Junction temperature maintaingd at 25°C.

(5) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Spectral Response of OP300-0P305 Coupling Characteristics
vs. GaAlAs and GaAs of OP123 and OP300

L
o /\ ‘B“] |\
u // l\ \\ -
. AN/ \\ . =~

600 700 800 900 1000 1100 0 0.2 04 0.6 08 1.0
N\ — WAVELENGTH ~ Nanometers DISTANCE BETWEEEN LENS TIPS — Inches
Test Conditions (LED): Tp = Tj = 25°C, If = 100 mA,
DC = 0.1%, PW = 100 us

Peak Wavelength ~ Ap: (A) XSTR — 850 £ 30 nm, (B) LED
GaAiAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm

100

o
o =3
o =)

80

o
=]
L1

v

RELATIVE OUTPUT CURRENT

~
o

RELATIVE RESPONSE OR EMISSION — %
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Types OP300, OP301, 0P302, OP303, OP304, OP305

Electrical Characteristics (Tp = -40°C to +70°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Icion™ | On-State Collector Current 0P300 | 0.80 mA | Vg = 5.0V, Eg'=1.00 mW/cm2®!
0P301 | 0.80 24 mA | Veg= 5.0V, Eg = 1.00 mW/cm2®!
0P302 | 1.80 54 | mA | Vge=50V, Eg =1.00 mW/cm2®
0P303 | 3.6 120 { mA | Vge=50V, Eg = 1.00 mW/cm2®
0P304 | 7.0 210 mA | Vgg=50V, Eg =1.00 mW/ecm2e!
0P305 | 14.0 mA | VoE=5.0V, Eg = 1.00 mW/cm25)
ICE0 Collector Dark Current 100 pA | Veg=100V, =0
Vigrjceg | Collector-Emitter Breakdown Voltage 15.0 ) Ic = 100 A
Vigrieco | Emitter-Collector Breakdown Voltage 5.0 v Ig = 100 A
VeeSATi® | Collector-Emitter Saturation Voltage 0P300, 301 110 v Ig = 0.40 mA, Eg = 1.00 mW/cmzs!
0P302, 304, 305 1.10 V. |lg=1.00mA, Eg=1.00 mW/cm2®!

Typical Performance Curves

Collector Dark Current Collector Current Collector Current
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance
1,000 100 o 50
< FVee=5V /
| / | Eg = 0.1 mWien? /
100 X =875 nm
§ v E | PULSE WIDTH = 100 us g; 40 A
= /| S DUTY CYCLE = 0.1% = /
S 1 z 0 MEASURED 25 us INTO — o] /
H = [ PuLSE g 2
3 ) 3 A 3 //
§ 0 § 4/ § T
g 8 / 2 2 +—-
g o % g 1 7 g8
7
| | e !
g o0 // @ =0 /
/
0 0
0 25 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 05 10 1.5 20 25 30 35 40 45
Ta — AMBIENT TEMPERATURE — °C Th — AMBIENT TEMPERATURE — °C Eg — IRRADIANCE — mWicm?
A
Rise and Fall Time Normalized Collector Current
vs. Load Resistance vs. Angular Displacement

Vec -5V ] T TEST CONDITIONS:
VRL=1V 0 A\ =875 nm
FREQ. - 100 Hz 10 Fig-100 mA
6 A= 1000 { o g i VGE=5V

FREQ. - 10 Hz LENS TO LENS
A= 140 { T o' 0.8 | DISTANCE - 6 l

FREQ. = 2 H
“l"o"“{vw-sory/

- LED - 0P290C t 7“
A =875 nm // //
2 / /

g

08 \

JEEEELE:
0.2 / A\
0 ¢/ 0 // N

0 2 4 [} 8 10 40 30 20 10 0 10 20 30 40
R — LOAD RESISTANCE — kQ 6 — ANGULAR DISPLACEMENT — Deg.

t, tf — RISE AND FALL TIME ~ ms
IS
NORMALIZED COLLECTOR CURRENT

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

s —————— e —————— e ——————————————————————————————
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NPN Silicon Phototransistors
Types OP500, OP500SLD, OP500SLC, OP500SLB, OP500SLA

DIMENSIONS ARE IN INCHES (MILLIMETERS).

-200 (5.08)
.180 (4.57)

.165 (4.19)

500 (12.7)
145 (3.68) MIN

050 (1.27)

- NOM /——

]

}

125 (3.18)
] y =\ w— e
T \—-— COLLECTOR
.025 (0.64) -
— e 030 (0.76)
015 (0.38) - Y
Features Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)
© Wide range of collector currents Collector-Emitter Voltage ...... ..o oo oV
® Lensed for high sensitivity Emitter-Collector VORAge . . ... ... 50V
® Low cost plastic package Storage and Operating Temperature Range .....................coooiiiii.t. -40°C to +100°C
L. Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)" ... .. ... 240°C
Description Power DISSIDALION .. ...ttt e 100 mw@

The OP500 and OP500SLD through SLA each
consist of an NPN silicon phototransistor mounted
in a lensed, clear plastic, end looking package.
The lensing effect of the package allows an
acceptance half angle of 8° measured from the
optical axis to the half power point. This series is
mechanically and spectrally matched to the
OP160SL and OP260SL series of infrared emitting
diodes.

Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2} Derate linearly 1.33 mW/°C above 25°C.

(3) Junction temperature maintained at 25°C.

{4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

(5] To calculate typical collector dark current in uA, use the formula IgEg = 1010.040 Ta - 341 where Tp is ambient temperature
in °C

Typical Performance Curves

Photosensor Spectral Response
vs. GaAlAs and GaAs

Coupling Characteristics
of OP160SL and OP500

100 10
1
4 80 08
2 / I o = \ IF - 20 mA
4 < Veg=5V
= o
el B AN 3086
5 \r/ \ = N
8 B \ £ \
5
g 4 L/ W \ ;U.A
%] H
] NN 2 ™
H =
= 2 7 =02
& / \
0 / 0

600 700 800 900 1000 1100 0 0.2 0.4 0.6 0.8 1.0
N ~ WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches
Test Conditions (LED): Tp = T = 25°C, If = 100 mA,
DC = 0.1%, PW = 100 us
Peak Wavelength - Ap: (A} XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 ¢ 15 nm
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Types 0P500, OP500SLD, OP500SLC, OP500SLB, OP500SLA

Electrical Characteristics (Ta = 25°C unless otherwise noted)

[~ Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Icionf® | On-State Collector Current 0P500 | 4.0 mA | Vee=5.0V, Eg =20 mWiem24
OP500SLD | 10.0 2% | mA |Veg=50V, Eg =20 mWem2a
0PS0OSLC { 17.0 35 mA | VeE=5.0V, Eg =20 mW/cm2®
0P500SLB | 25 50 mA | VoE=5.0V, Eg =20 mW/cm24
OP500SLA | 40 mA | VoE=5.0V, Eg =20 mWcm2@
AIg/AT | Relative I Changes with Temperature 1.00 %/°C | VoE=5.0V, Eg = 1.00 mW/cm2, \ = 875 nm
IcEQ™ Collector Dark Current 100 nA | VpE=150V, Eg=0
ViBriceo | Collector-Emitter Breakdown Voltage 30 v I = 100 uA
ViBRIECO | Emitter-Collector Breakdown Voltage 5.0 v Ig = 100 pA
VCE(SAT)® | Collector-Emitter Saturation Voltage 0.40 v Ig = 0.50 mA, Eg = 20 mW/cm24

Typical Performance Curves

Normalized Collector Current
vs. Angular Displacement
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TEST CONDITIONS: Tp = 25°C,
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Vce — COLLECTOR TO EMITTER — Voits

Switching Time
Test Circuit

CIRCUIT 1 cmcun 2
vee=5V vee=5V
Vout
1002 SR 10002 | jpag)
Test Conditions:

Light source is pulsed LED with t; and tf < 500 ns.
I is adjusted for VouT = 1 Volt.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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© TRW Inc. 1985. TRW is the name and mark of TRW Inc.
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Infrared Selected NPN Silicon Phototransistors
Types OP500SR, OP500SRD, OP500SRC, OP500SRB, OP500SRA

DIMENSIONS ARE IN INCHES (MILLIMETERS).

<200 (5.08)
180 (4.57)

.165 (4.19)
.145 (3.68)

.500 (12.7)
MIN

EMITTER
.050 (1.27) B
NOM _1 F ?
o S N\ —— 2 g,

D T_E\: 115 (;AQZ)
\— COLLECTOR

—

025 (0.64) g
.015 (0.38)

~«——.030 (0.76)
NOM

Features

© Tested using infrared for close correlation to
TRW infrared emitters

® Wide range of collector currents

® |ensed for high sensitivity

® Low cost plastic package

Description

The OP500SR and OP500SRD through SRA each
consist of an NPN silicon phototransistor mounted
in a lensed, clear plastic, end-looking package. The
lensing effect of the package allows an accep-
tance half angle of 8° measured from the optical
axis to the half power point. The series is 100%
factory tested using infrared for close correlation
to TRW GaAs or GaAlAs emitters and the most
accurate design-in possible. This series is
mechanically and spectrally matched to the
OP160SL and OP260SL series of infrared emitting
diodes.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
Collector-Emitter Voltage ............
Emitter-Collector Voltage . .. ................
Storage and Operating Temperature Range............

Lead Soldering Temperature (1/18 inch [1.6 mm] from case for 5 sec. with soldering iron)". ... ... .. 240°C
Power DISSIDATION . ... ...\ 100 mw!2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3) Junction temperature maintained at 25°C.

(4) Light source is an unfiltered GaAs LED with a peak emission wavelength of 930 nm and a radiometric intensity level which
varies less than 10% over the entire lens surface of the phototransistor being tested.

(5) To calculate typical collector dark current in wA, use the formula Igpg = 1010040 Ta-3.41 where Tp is ambient temperature in °C.

Typical Performance Gurves

Photosensor Spectral Response
vs GaAlAs and GaAs

Coupling Characteristics

of OP160SL and OP500
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Test Conditions (LED): TA=T)=25°C, If=100 mA,
DC=0.1%, PW=100 s
Peak Wavelength ~ \p: (A) XSTR - 850 +30 nm,
(B) LED GaAlAs - 875 +20 nm,
(C) LED GaAs - 930 +15 nm

DISTANCE BETWEEN LENS TIPS — Inches
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Types OP500SR, OP500SRD, OP500SRC, OP500SRB, OP500SRA

Electrical Characteristics (Ta = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. [Units Test Conditions
ICION) 3" | On-State Collector Current 0P500SR | 0.080 mA | VCE=5.0V, Eg=0.130 mW/cm2 14
0P500SRD | 0.080 024 | mA |VCE=50V, Eg=0.130 mW/cm? 14!
0P500SRC | 0.160 048 | mA |VCE=5.0V, Eg=0.130 mW/cm2 14
0P500SRB | 0.32 096 | mA |VCE=50V, Eg=0.130 mW/cm2 4
OP500SRA | 0.64 mA | VCE=5.0V, Eg=0.130 mW/cm2 14!
AIC/AT | Relative IC Changes with Temperature 1.00 %/°C | VCE=5.0 V, Eg=1.00 mW/cm2, A =930 nm
ICEQ Collector Dark Current 100 | nA [VCE=100V, Ee=0
V(BRICED | Collector-Emitter Breakdown Voltage 30 Vo |Ic=100 pA
V(BRIECO | Emitter-Collector Breakdown Voltage 5.0 V | IE=100 pA
VCE(SAT) B | Collector-Emitter Saturation Voltage 050 | V |Ic=50 uA, Ee=0.130 mW/cm2 4, X =930 nm

Typical Performance Curves

Normalized Collector Current vs On-State Collector Current vs Normalized Collector Current vs
Angular Displacement Irradiance Collector-to-Emitter Voltage
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Rise and Fall Time Normalized Output Switching Time
vs Load Resistance vs Frequency Test Circuit
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0 0 [N ! | Test Conditions:

Light source is pulsed LED with t; and tf < 500 ns.

0 2 4 6 8 10 ! 10 100 1,000 10,000 IF is adjusted for VOUT =1 Volt.

R — LOAD RESISTANCE — k@ FREQUENCY — KHz

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Phototransistor

Type OP500W

165 (4.19) 125 (3.18)
.145 (3.68) 500 (12.7) 115 (2.92)
MIN
050 (1.27)
NOM EMITTER m ———f
Lé&: 125618 g
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E COLLECTOR
.025 (0.64) 1030 (0.76)
015038 ° - NOM

DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

@ Flat lensed for wide acceptance angle

® 050" lead spacing

® Low cost plastic miniature plastic end-looking
T-1 package.

Description

The OP500W consists of an NPN silicon
phototransistor mounted in a flat lensed, clear
plastic, end-looking package. The flat lens allows
an acceptance half angle of 45° measured from
the optical axis to the half power point. The
OP500W is mechanically and spectrally matched to
the OP160W infrared emitting diodes.

Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)

Collector-Emitter VOIge . ..........oooi e 30V
Emitter-Collector Voltage . . . ........... o 50V
Storage and Operating Temperature Range .................................... -40°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)™ .. ... .. .. 240°C
Power DisSIPAtION .. ... ... 100 mw@2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3) Junction temperature maintained at 25°C.

{4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

(5] To calculate typical collector dark current in uA, use the formula Iggg = 1010.040 To - 341 where Tp is ambient temperature
in °C

Typical Performance Curves

Photosensor Spectral Response
vs. GaAlAs and GaAs
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Coupling Characteristics
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N — WAVELENGTH — Nanometers
Test Conditions (LED): TA = Ty = 25°C, If = 100 mA,
OC = 0.1%, PW = 100 us
Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958



Type OP500W

Electrical Characteristics (Ta = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
IcioN)® | On-State Collector Current 0.50 mA | Voe=50V, Eg =20 mW/em24

Alg/AT | Relative Ig Changes with Temperature 1.00 %/°C | Vg = 5.0V, Eg = 1.00 mW/cm2, N = 875 nm
IcEQ® Collector Dark Current 100 nA | Veg=160V, Eg=0

ViBRicEQ | Collector-Emitter Breakdown Voltage 30 v Ig =100 A

ViBRiEco | Emitter-Collector Breakdown Voltage 5.0 ) Ig = 100 pA

VeE(sAT)® | Collector-Emitter Saturation Voltage 0.40 ) Ig = 250 pA, Eg = 20 mW/cm2

Typical Performance Curves

Normalized Collector Current On-State Collector Current Normalized Collector Current vs.
vs. Angular Displacement vs. Irradiance Collector to Emitter Voitage
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vs. Load Resistance vs. Frequency Test Circuit
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T PW =1 ms ‘
w " LED - OP290C @ = 875 nm - i
Z 160 |VAL IS VOLTAGE ACROSS R 2 OKT 1- R - 1K \ X
5 1ol 5 N
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Test Conditions:
0 é"{ P T 0 Ll Light source is pulsed LED with t; and tf < 500 ns.
0 2 4 6 8 10 1 10 100 1000 10,000 I is adjusted for Vg = 1 Volt.
Ry — LOAD RESISTANCE — kQ FREQUENCY — KHz

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Phototransistors
Types OP501, OP501SLD, OP501SLC, OP501SLB, OP501SLA

DIMENSIONS ARE IN INCHES (MILLIMETERS). .200 (5.08)
.180 (4.57)

.500 (12.7)
MIN

‘ {_ EM‘I'\ITER
g et *

.100 (2.54) 125 (3.18)
NOM DIA

165 (4.19)
145 (3.68)

— 115 (2.92)
H =\
\-‘ COLLECTOR
—_—] |—— ~-o|  |<— 030 (0.76)
NOM
025 064 o 050 (1.27) NOM |+
.015 (0.38)

Features

© 0.100” (2.54 mm) lead spacing
® Wide range of collector currents
® Lensed for high sensitivity

Description

The 0P501 and OP501SLD through SLA each
consist of an NPN silicon phototransistor mounted
in a lensed, clear plastic, end looking package.
The lensing effect of the package allows an
acceptance half angle of 8° measured from the
optical axis to the half power point. This series is
identical to the OP500 except for lead spacing. It
is mechanically and spectrally matched to the
OP160SL and OP161SL series of infrared emitting
diodes.

Absolute Maximum Ratings (T = 25°C unless otherwise noted)

Collector-Emitter Voltage . ............. o i v
Emitter-Collector VOItage . . ... ... o 50V
Storage and Operating Temperature Range ...................... ..., -40°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)" ......... 240°C
Power DisSIpation .......... ... i 100 mW2

Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

{2) Derate linearly 1.33 mW/°C above 25°C.

(3) Junction temperature maintained at 25°C.

{4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

(5} To calculate typical collector dark current in wA, use the formula Igpg = 100040 Ta - 34 where Ty is ambient temperature
in °C

Typical Performance Curves

Photosensor Spectral Response Coupling Characteristics
vs. GaAlAs and GaAs of OP161SL and OP501
100 10
ES
é 80 lm\ 08
2 i) S TEST CONDITIONS:
2 z
Y IV g Vot 251
5 \ %4 \ =" ReTkd
g , @ \ \ g \
g 40 \ @ 04
g 5 I~
RPN // }\ AN g, e
0 / / \\ 0
600 700 800 900 1000 1100 o 02 04 06 08 10

A — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches

Test Conditions (LED): Tp = T = 25, Ip = 100 mA,

DC = 0.1%, PW = 100 us

Peak Wavelength - Ap: (A} XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types 0P501, OP501SLD, OP501SLC, OP501SLB, OP501SLA

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
IcioNy® | On-State Collector Current 0P501 | 4.0 mA | VoE=5.0V, Eg = 20 mWicm2@
0P501SLD | 10.0 24 mA Ve = 5.0V, Eg = 20 mW/cm2@
0P501SLC | 17.0 35 mA | VoE=5.0V, Eg = 20 mWicm24
0P501SLB | 25 50 mA | VeE=5.0V, Eg =20 mW/em24
OPBOTSLA | 40 mA | Vog=5.0 V, Eg = 20 mW/cm24
Alg/AT Relative Ig Changes with Temperature 1.00 %/°C | Vop=5.0 V, Eg = 1.00 mW/em2, X = 875 nm
IcEQ®™ Collector Dark Current 100 nA | VoE=100V, E=0
ViBriCEQ | Coliector-Emitter Breakdown Voitage 30 ) It =100 pA
ViBriEco | Emitter-Collector Breakdown Voltage 5.0 ) Ig =100 pA
VeE(SAT)® | Collector-Emitter Saturation Voltage 0.40 v Ig = 500 pA, Eg = 20 mW/cm24

Typical Performance Curves

Normalized Collector Current On-State Collector Current Normalized Collector Current vs.
vs. Angular Displacement vs. Irradiance Collector to Emitter Voltage
100 !
< ETITTIIT T T I 20 I comomons T - 5%,
| [~ — ] Eg = 1 mWjcm? per step, X = 875 nm
[ (=
z 1o 2 o0 | Va4 E | Offset Aegion (~30 my =
& = = : .
P 5 [~ (0) Tungsten 2870° / / 3 g B Yoeigam 2t free g’
= ’ = B A / ] = input increases | ~Z !
S =y 'E =] 5 ,//
ERD g F / A - 2o 8 2
Sos |-~ | - 8 — (¥ - 3 ——
8 | T = 8 = 5]
2 o0s = = 8 - S /P
g / 2 ¢ W N z -
S / \ S 00 ] gt
202 i = 7 = E] :
/ \ 3 - - P — A
N 8 — -— 2 B
0 = LU I 0
40 30 20 10 0 10 20 30 40 0.001 0.01 0.1 1 10 100 0 0.25 0.5
6 — ANGULAR DISPLACEMENT — Deg. £ — IRRADIANCE — mWicm? Vgi: — COLLECTOR TO EMITTER — Volts
Rise and Fall Time Normalized Output Switching Time
vs. Load Resistance vs. Frequency Test Circuit
240 Myee 5V ] 0 IALIBUAL A CIRCUIT 1 CIRCUIT 2
VRL=1V . -
2200 f=100 Hz / CKT 2 - Rp = 10K i Vee =5V _Ip. vee =5V
1 PW=1ms o—-l
¢ I LED - 0P290C @ ) = 875 nm _ l
= 160 | VRL IS VOLTAGE ACROSS Ry 5 KT 1= R - 1K
2 ] 5 L 3y Xy
= /] 2 N N
g 120 o & 05 Vour
< S =
o s“/"’ RS ] CKT 1 - Ry = 10K
& 80 S
I // QY"“\ P 2 1000 RL 1000 LF357 Rp
. 4
=40 = = = = vou
0 / 0 [ [ ~{ \1~.|_| { Test Conditions:

Light source is pulsed LED with t, and tf < 500 ns.
0 2 4 8 8 10 1 10 100 1,000 10,000 I is adjusted for Vgyt = 1 Voit.
R — LOAD RESISTANCE — kQ FREQUENCY — KHz

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Infrared Selected NPN Silicon Phototransistors
Types OP501SR, OP501SRD, OP501SRC, OP501SRB, OP501SRA

DIMENSIONS ARE IN INCHES (MILLIMETERS).

< 200 (5.08)
180 4.57)

.05?‘ 3:4'27) [— EMITTER .
_L{——_——;—&c: }

.165 (4.19)

.500 (12.7)
.145 (3.68) N

125 (3.18)
—Ei\t:‘ T15 282 O
T \— COLLECTOR
025 (0.64)
g o —| |[=—om 0
Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
e Tested using infrared for close correlation to Collector-Emitter Voltage ........... ... ... . o i 30V
TRW infrared emitters Emitter-Collector Voltage . . ........... ... oo o 50V
® (.100” (2.54 mm) lead spacing Storage and Operating Temperature Range. . .................................. ~40°C to +100°C
® Wide range of collector currents Lead Soldering Temperature (1/16 inch [1.6 mm) from case for 5 sec. with soldering iron)!". .. . 240°C
® Lensed for high sensitivity Power DISSIDAtION . ... ... ..ot 100 mwi2

Description

The OP501SR and OP501SRD through SRA each
consist of an NPN silicon phototransistor mounted
in a lensed, clear plastic, end-looking package. The
lensing effect of the package allows an accep-
tance half angle of 8° measured from the optical
axis to the half power point. This series is
identical to the OP500 except for lead spacing.
The series is 100% factory tested using infrared
for close correlation to TRW GaAs or GaAlAs
emitters and the most accurate design-in possible.
This series is mechanically and spectrally matched
to the OP160SL and OP260SL series of infrared
emitting diodes.

Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

{2) Derate linearly 1.33 mW/°C above 25°C.

(3) Junction temperature maintained at 25°C.

(4) Light source is an unfiltered GaAs LED with a peak emission wavelength of 930 nm and a radiometric intensity level which
varies less than 10% over the entire lens surface of the phototransistor being tested.

{5) To calculate typical collector dark current in wA, use the formula Iggg = 1010-040 TA-34) where Tp is ambient temperature in °C.

Typical Performance Curves

Photosensor Spectral Response

vs GaAlAs and GaAs
100 10

80 l \ 0.8

/ 0 \ IF =20 mA

60 f\\ \ 056 voe=s v
®)

A N

\
N | 5
/// \\

0
600 700 800 900 1000 1100 0 02 04 0§ 08 10

N — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS ~ Inches
Test Conditions (LED): TA = T)=25°C, If=100 mA,
DC=0.1%, PW=100 us
Peak Wavelength ~ Ap: (A) XSTR - 850 +30 nm,
(B) LED GaAlAs - 875 +20 nm,
(C) LED GaAs - 930 +15 nm

Coupling Characteristics
of OP161SL and OP501

RELATIVE OUTPUT CURRENT
!

~—

20

RELATIVE RESPONSE OR EMISSION — %

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Ctircle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types OP501SR, 0P501SRD, 0P501SRC, 0P501SRB, O0P501SRA

Electrical Characteristics (Ta = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. |Units Test Conditions
IcioN) ¥ | On-State Collector Current 0P501SR | 0.080 mA | VCE=5.0V, Ee=0.130 mW/cm2 (4
0P501SRD | 0.080 0.24 | mA |VCE=5.0V, Ee=0.130 mW/cm? 4
OP501SRC | 0.160 048 | mA | VCE=5.0V, Ee=0.130 mW/cm? 4
OP501SRB | 0.32 096 | mA |VCE=5.0V, Ee=0.130 mW/cm? 14
0P501SRA | 0.64 mA [ VCE=5.0V, Eg=0.130 mW/cm2 4
Alg/AT Relative IC Changes with Temperature 1.00 %/°C | VCE=5.0 V, Ee=1.00 mW/cm2, A =930 nm
IcEQ 19! Collector Dark Current 100 | nA |VCE=100V, Ee=0
VIBRICEQ | Collector-Emitter Breakdown Voltage 30 Vo |Ic=100 pA
VIBRIECO | Emitter-Collector Breakdown Voltage 5.0 V| IE=100 A
VCE{SAT) 3 | Collector-Emitter Saturation Voltage 050 | V |IC=50 uA, Eg=0.130 mW/cm? 14, X =930 nm

Typical Performance Curves

Normalized Collector Current vs On-State Collector Current vs Normalized Collector Current vs
Angular Displacement Irradiance Collector-to-Emitter Voltage
12 100 20
< El ”T[ T Tll! T TT T l% Test Condiﬁo:; TA=25°C
| [ = Ee=1 mW/cm® per step, A\=875 nm
=10 s o [Comceans . 2 ‘ i
g 2 — (8) Gals = g A: Offset Region (~ 30 mV) e
g & [ (0) Tungsten 2870°K - 3 B: VCE(SAT) at fixed I, |~
S 08 ° - / / — s decreases as opticsl A AL |
S [ / =} input increases W~
= - — o .
5] 2 = = = 2%
Zos i E - " — 310
S 05 |- —|——|— - R ] g
2 I g M E ) 3 e
S04 = [~ = z ]
E: 2 = A — £ A
§ 0.2 / \ c; 001 — = z|
. ™~ s Wbl 0
40 30 20 10 0 10 20 30 40 0001 001 01 1 10 100 0 0.25 05
6 ~ ANGULAR DISPLACEMENT — Deg. Ee — IRRADIANCE — mWjcm? Vee — COLLECTOR TO EMITTER — Volts
Rise and Fall Time Normalized Output Switching Time
vs Load Resistance vs Frequency Test Circuit
240 10
[ Vec=5 ) AL R CIRCUIT 1 CIRCUIT 2
VRL= CKT 2 - RE=10K = I =
% 200 | 1100 e / F E. vee=5V _p.:’ vec=5V
1 PW=1ms l
H LED =0P290C @ =875 nm 5 \ T
= 160 T ypy =is voltage across RL E CKT 1 - RL=1K %
= | J
: o : - *
2 120 @3. & 05 Vour
- N -
5 ST e S CKT 1- RL=10K
= 8o S g 2 1000 SR 1000
! A & L
= v
< 40 V4 1 1 L
il \\m 4 ] ] )
0 0 Lty |1 | Test Conditions:
0 2 4 [} 8 10 1 10 100 1,000 10,000 Light source is pulsed LED with tr and tf < 500 ns.
RL — LOAD RESISTANCE — k2 FREQUENCY — KHz IF is adjusted for VOUT =1 Volt.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Phototransistors
Types OP508FC, OP508FB, OP508FA

065 (1.65) 50 (12.7) o 1300330
055 (1.40) MIN 120 (3.05) LIGHT SENSITIVE
AREA
COLLECTOR
(] \! 090 (2.29)
.070 (1.78)
165 (419 100 (2.54)
1155 (3.94) NOM
0o N— oPTicaL
CENTER LINE

-035 (0.89)

.025 (0.64) =29 09
Sa nom .025 {0.64)

015 (0.38)

EMITTER ‘

DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

® flat lensed for wide acceptance angle

® (Can be mounted on 0.100” (2.54 mm)
hole centers

® Low cost plastic package

© Mechanically and spectrally matched to the
OP168F and OP268F infrared emitting diodes.

Description

The OP508F series consist of NPN silicon
phototransistors mounted in flat, black plastic, end
looking packages. The flat sensing surface allows
an acceptance half angle of 60° measured from
the optical axis to the half power point. The black
plastic package significantly reduces ambient light
noise. These devices can be mounted on 0.100”
(2.54 mm) hole centers making them an ideal low
cost alternate to hermetic pill discretes.

Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)

Collector-Emitter VOltage ... ... .. o oV
Emitter-Collector Voltage . . ... ... ..o 50V
Storage and Operating Temperature Range . ................cooiiiiiiiiiiiin. -40°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)™ . ..... ... 240°C
Power DISSIPALION .. ... . 100 mw®2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

{3) Junction temperature maintained at 25°C.

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or eqguivalent infrared source.

5) To calculate typical collector dark current in uA, use the formula Iggg = 1010040 To - 341 where Ty is ambient temperature
in °C.

Typical Performance Curves

Photosensor Spectral Response
vs. GaAlAs and GaAs

100 3.0
80 ml 25
20 \
15

Coupling Characteristics
of OP168F and OP508F

IF =20 mA _|
Vee=5V

60—\

40

/ \ 05 \\
600 700 800 300 1000 1100 0 02 0.4 0.6 08 1.0

A\ — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches

Test Conditions (LED): T4 = Ty = 25°C, if = 100 mA,

DC = 0.1%, PW = 100 us

Peak Wavelength - Ap: {A) XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C} LED GaAs ~ 930 x 15 nm

RELATIVE RESPONSE OR EMISSION — %
£
Ic ~ OUTPUT CURRENT — mA
=
L]

0

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 756008 (214) 323-2200, TWX-910-860-5958



Types OP508FC, OP508FB, OP508FA

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Icion) On-State Collector Current 0P508FC | 0.50 mA | VeE=5.0V, Eg = 20 mW/em2#
0P508FB | 1.20 8.4 mA | VeE=5.0V, Eg = 20 mW/em24
0P50BFA | 3.6 mA | VeE=5.0V, Eg = 20 mW/cm2¥
Ig/AT Relative I Changes with Temperature 1.00 %/°C | Vog = 5.0V, Eg = 1.00 mW/cm?, X = 875 nm
IcEg® | Collector Dark Current 100 nA [ VeE=100V, Eg=0
ViBRicEo | Collector-Emitter Breakdown Voltage 30 v IC =100 A
ViBrieco | Emitter-Collector Breakdown Voltage 5.0 Vv If =100 pA
Veg(saT)® | Collector-Emitter Saturation Voltage 0.40 ) I¢ =1.00mA, Eg = 20 mW/cm2¥

Typical Performance Curves

Normalized Collector Current On-State Collector Current Normalized Collector Current vs.
vs. Angular Displacement vs. Irradiance Collector to Emitter Voltage
100 .
1 < ETITTII T T T 20 [T conomons 7 - 75
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E, 09 /( N Z 10— :‘;; g::’:s A o E A: Offset Region (~ 30 mV) ;
& = E :
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g 2 2
= = — 1 2 10 Tt =
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2 o \ w 01 - | a
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6 — ANGULAR DISPLACEMENT — Deg. Ee — IRRADIANCE — mWicm? VCE — COLLECTOR TO EMITTER — Volts
Rise and Fall Time Normalized Output Switching Time
vs. Load Resistance vs. Frequency Test Circuit
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= S 3
g % (
2 120 '*‘1\\) > Zos 3
= @*/ 2 vout
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Test Conditions:
0 2 4 6 8 10 ! 10 100 1000 10,000 Light source s pulsed LED with t; and tf < 500 ns.

RL ~ LOAD RESISTANCE — k@2 FREQUENCY — KHz If is adjusted for Vour - 1 Volt

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Phototransistors
Types OP509, OP509SLD, OP509SLC
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DIMENSIONS ARE IN INCHES (MILLIMETERS).
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“orso3e LM 165 (4.19) _ [ 030 076)
155 (3.94)

Features

®-Lensed for high sensitivity

® Can be mounted on 0.100” (2.54 mm)
hole centers

@ |ow cost plastic package

@ Mechanically and spectrally matched to the
0P169SL and OP26ISL series of infrared
emitting diodes

Description

The 0P509, OP509SLD, and OP509SLC each
consist of an NPN silicon phototransistor mounted
in a lensed, clear plastic, end locking package.
The lensing effect of the package allows an
acceptance half angle of 25° measured from the
optical axis to the half power paint.

.015 (0.38)
Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)

Collector-Emitter Voltage ......... ... i 30V
Emitter-Collector Voltage . . ............. ... 50V
Storage and Operating Temperature Range . ...t ~40°C 10 +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for b sec. with soldering iron)" .. ....... 240°C
Power DISSIDAtION . ... ..o 100 mw2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2} Derate linearly 1.33 mW/°C above 25°C.

(3) Junction temperature maintained at 26°C.

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

(5) To calculate typical collector dark current in wA, use the formula iggg = 100040 Ta - 341 where Tp is ambient temperature
in °C

Typical Performance Curves

Coupling Characteristics
of OP169SL and 0P509

Photosensor Spectral Response
vs. GaAlAs and GaAs
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N\ — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches
Test Conditions (LED): Tp = Ty = 25°C, I = 100 mA,
DC = 0.1%, PW = 100 us
Peak Wavelength - Ap: (A} XSTR ~ 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm
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Optoelectronics Division,

TRW Electronic Components Group, 1207 Tappan Circle,
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Types 0P509, OP509SLD, OP509SLC

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Iciony™ | On-State Collector Current 0P509 | 0.050 mA | Veg=5.0V, Eg = 1.00 mW/cm2@
0P509SLD | 0.170 050 | mA |Vge=5.0V, Eg =100 mW/iem24
0P509SLC | 0.30 mA | VeE=5.0V, Eg = 1.00 mW/ecm24
Alg/AT | Relative I Changes with Temperature 1.00 %/°C | Veg=5.0V, Eg = 1.00 mW/emZ, X = 875 nm
Iceg® Collector Dark Current 100 nA | VeE=100V, Eg=0
ViBRICEQ | Collector-Emitter Breakdown Voltage 30 Vv I =100 A
ViBrieco | Emitter-Collector Breakdown Voltage 50 ) v Ig = 100 pA
Veg(SAT)® | Collector-Emitter Saturation Voltage {040 Vv I¢ = 250 pA, Eg = 5.0 mWemza ]

Typical Performance Curves

Normalized Collector Current On-State Collector Current Normalized Collector Current vs.
vs. Angular Displacement vs. Irradiance Collector to Emitter Voltage
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Rise and Fall Time Normalized Output Switching Time
vs. Load Resistance vs. Frequency Test Circuit
20 [T ey 10 T 1T T 7T T 117 CIRCUIT 1 CIRCUIT 2
FVRL=1V CKT 2 - R = 10K IF vee =5V IF Vee=5V
2 200 |1 100 He —
| PW=1ms
w I LED - 0P290C @ \ = 875 nm . |
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3 3 8( N
<
S 120 gos Yoyt
M S CKT 1 - R = 10K
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) Qs\s*’,“ g 1000 SR 1000
L &
&40 \ = = =
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‘est Conditions:
0 R - SH | Light source is pulsed LED with t and t; < 500 ns.

0 2 4 6 8 10 1 10 100 1,000 10,000 Ir is adjusted for VgyT = 1 Voit.
RL — LOAD RESISTANCE — k@ FREQUENCY — KHz

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Photodarlington

Type 0P530

DIMENSIONS ARE IN INCHES (MILLIMETERS).

500 (12.7) 200 (5.08)
165 (4.19) o -
145 (3.68)

EMITTER —

050 1127 —1 T
o -E: 125 (318) p

O T‘E\\: 115 (i.BZ}
L COLLECTOR

—| |<=e—— 030 (0.76)
NOM

.025 (0.64)
015 (0.38)

Features

® Lensed for high sensitivity
® High current gain

® |ow cost plastic package

Description

The OP530 consists of an NPN silicon
photodarlington mounted in a lensed, clear plastic,
end looking package. The lensing effect allows an
acceptance half angle of 8° measured from the
optical axis to the half power point.
Photodarlington devices are normally used in
applications where light signal levels are low and
more current gain is needed than is possible with
phototransistors. The OP530 is mechanically and
spectrally matched to the OP160SL and 0P260SL
series of infrared emitting diodes.

Absolute Maximum Ratings (Tp = 256°C unless otherwise noted)

Collector-Emitter VOIAGE . .. .. ..o e e 150V
Emitter-Collector VORAgR . ... .. oot 50V
Storage and Operating Temperature Range . ................ccooiiiiiaiiiioin. -40°C o +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for b sec. with soldering iron)" .. ... ... 240°C
PoWer DISSIPALION . ... .\ 100 mw2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 1.33 mW/°C above 25°C.

(3) Junction temperature maintained at 25°C.

{4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Spectral Response of OP530 Coupling Characteristics

vs. GaAlAs and GaAs of OP160SL and OP530
100 - 1.0
80 t 0.8

RINE \ NANE
o ,/\ ~ 1\ NN

\ | AN R
AN

600 700 800 800 1000 1100 0 0.2 0.4 0.6 0.8 1.0
N — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches
Test Conditions (LED): Tp = Ty = 25°C, I = 100 mA,
0C = 0.1%, PW = 100 s
Peak Wavelength - Ap: (A} XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C} LED GaAs ~ 930 + 15 am

RELATIVE OUTPUT CURRENT

RELATIVE RESPONSE OR EMISSION — %

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-56358



Type OP530

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Max. | Units Test Conditions
IcioNy® | On-State Collector Current 5.0 mA Vee=5.0 V, Eg = 0.50 mW/em24
ICED Collector Dark Current 100 nA VeE=100V, Eg=0
ViBRicEQ | Collector-Emitter Breakdown Voltage 15.0 v I =1.00 mA
ViBRIEco | Emitter-Collector Breakdown Voltage 5.0 ) If =100 pA
VeE(SAT)® | Collector-Emitter Saturation Voltage 1.10 v I0 =25 mA, Eg = 0.50 mW/em24

Typical Performance Curves

Collector Dark Current
vs. Ambient Temperature

Collector Current
vs. Irradiance

Collector Current
vs. Ambient Temperature

1,000 100 — 50 7
< [ Vee=5V /
1 Eg=0 [ Eg = 0.1 mWjem? /
= 100 [—vyee-10V X\ =875 nm <
] ce € | PULSE WIDTH = 100 us =40 7
E p. S DUTY CYCLE - 0.1% -
S 10 = 10 | MEASURED 25 s INTO — =
b w - @<
E £ [ PuLs! £ 30 7
=] 3 Y o /
= P
g N £ L~ g 20 ,/
2 5 2
g o1 /, A A : 4
I | i
o £ £ 10
R < 7
0 0
0 25 80 75 100 125 150 60 -3 0 30 60 90 120 150 0 05 10 15 20 25 30 35 40 45
TA — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ee — IRRADIANCE — mWjcm?
Rise and Fall Time Normalized Collector Current Switching Time
vs. Load Resistance vs. Angular Displacement Test Circuit
1,000 12
< [ || J—
'= Eg=0 Veg =5V
-
% 100 F—vgg=10V % 1.0 \
£ £
S / 308
= P
@< o
= =
s / g [ .
é 0 i 06 , Light source is a pulsed out
2 o 05 |——|—— —|—+— gallium arsenide LED with a R
g I~ r rise time of less than L
g 01 S04 500 ns. LED output is
! = adjusted until Ig = 0.8 mA =
2 s
S 001 74 202 4 \
L~ N
0 0
0 25 50 75 100 125 150 40 30 20 10 0 10 20 38 40

TA — AMBIENT TEMPERATURE ~ °C

6 — ANGULAR DISPLACEMENT — Deg.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Photodarlington
Types OP538F, OP538FC, OP538FB, OP538FA

.065 (1.65) 50 (12.7) .130 (3.30)
055 (1.40) MIN " 120608 LGHT SENSITIVE
AREA
COLLECTOR
_)
a : 090 (2.29)
1070 (1.78)
.165 (4.19) .100 (2.54)
1155 (3.94) Nom
m] \— OPTICAL
e CENTER LINE
EMITTER
025 (0.64) 035 (0.89)
015 038 LM 1025 (0.64)

DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

© Flat lensed for wide acceptance angle
® Can be mounted on 0.100” (2.54 mm)

hole centers
® |ow cost plastic package

® Mechanically matched to the OP168F and

0P268F infrared emitting diodes

Description

The OP538F series consists of NPN silicon
photodarlingtons mounted in flat lensed, black
plastic, end looking packages. The flat sensing
surface allows an acceptance half angle of 65°
measured from the optical axis to the half power
point. The black plastic package significantly
reduces ambient light noise. These devices can be
mounted on 0.100” (2.54 mm) hole centers
making them an ideal low cost alternative to

hermetic pill discretes.

Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)

Collector-Emitter VOIAGE . . ... ..ottt 150V
Emitter-Collector VORAGE . .. ... ..ot 50V
Storage and Operating Temperature Range .........................cooonnn. -40°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron} ......... 240°C
Power DISSIPALION . ... ...ttt e e 100 mw
Notes:

{1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

12) Derate linearly 1.33 mW/°C above 25°C.

(3) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.
(4) Due to high gain of photodarlington, a load resistor should be used to avoid thermal runaways.

Typical Performance Curves

Photosensor Spectral Response
vs. GaAlAs and GaAs

Coupling Characteristics
of OP168F and OP538F

100 3.0
T \
IF-20mA _|
4 80 / .8 Vee-5V
3 / © h
2 20
=
S EAN =
s \ 4 \ &
7] ® 315
ot
g 40 N \ 2 \
g \ \ 5w
H |
s N “os N\
: A TS
, / \ ,
600 700 800 900 1000 1100 0 02 04 06 08 10

N\ — WAVELENGTH — Nanometers

Test Conditions (LED): Tp = Ty = 25°C, Ip = 100 mA,

DC = 0.1%, PW = 100 us

Peak Wavelength - Ap: (A) XSTR — 850 + 30 am, (B) LED
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm

DISTANCE BETWEEN LENS TIPS — Inches
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Types OP538F, OP538FC, OP538FB, OP538FA

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Icion)® | On-State Collector Current 0P538F | 1.00 mA [ VeE=5.0Y, Eg = 1.00 mW/em28!
0P538FC | 2.4 mA | VgE=5.0V, Eg = 1.00 mW/em2®
0P536FB | 3.2 72 mA | Vge=5.0V, Eg = 1.00 mW/cm2®
0P53BFA | 4.0 mA | Vog=5.0V, Eg = 1.00 mW/emz@
IcE0 Collector Dark Current 225 nA | VeE=100V, Eg=0
ViBRICEQ | Collector-Emitter Breakdown Voltage 15.0 ) Ic=100mA E=0
ViBriEco | Emitter-Collector Breakdown Voltage 5.0 v Ig =100 pA, Eg =0
VCE(SAT) Collector-Emitter Saturation Voltage o 1.00 V| Ig =050 mA, E = 1.00 mWjem2

Typical Performance Curves

Collector Dark Current Collector Current Collector Current
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance
1,000 100 = 50
= [Vee-5V .
1 | Ee = 0.1 mWicm? /
= 100 < \ = 875 nm < 40 y
= € | PULSE WIOTH = 100 s | /
E y. S DUTY CYCLE = 0.1% o
S = 10 [ MEASURED 25 us INTO —{—— — g /
3 & [ PULS! 30
- £ 4 3 4
= / S A
= 10 p 5
=y S 2
= = |~ 2 2
g o1 y g 1 V4 — 8
| < // 1 /
2 0.01 o / © 10 e
2 o
& o 74
0 0
0 25 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 05 1.0 1.5 20 25 30 35 40 45
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Eq — IRRADIANCE — mWicm?
Rise and Fall Time Normalized Collector Current Switching Time
vs. Load Resistance vs. Angular Displacement Test Circuit
8 11
vee=5V { I
Y VRL=1V
2 FREQ. = 100 Hz = 09 b
7 RL=1002 { bt ms tr 2 0. \ IF .
w 6 vee
= Al -1k {FREO.-H]HI S / \
= L=t Pw = 10 ms = 07 \
3 R_mm{mm.-zm/ g0 / \
= L Pw - 50 ms/] 2 \
S 4 | LeD - 0P290C 4 =
. X - 875 nm / 805 / \
@ A Pl 2 VouT
= 8 / TEST CONDITIONS: \ Light source is a pulsed o
- 203 A =875 nm gallium arsenide LED with a R
52 r g / Vee-5V \ tise time of less than L
- / = LENS TO LENS \ 500 ns. LED output is 1
// 0.1 / DISTANCE = 6" adjusted until I = 0.8 mA. =
0 0 | 1 1
0 2 4 6 8 10 90 60 3 0 30 60 99
RL — LOAD RESISTANCE — k@ 6 — ANGULAR DISPLACEMENT — Deg.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Phototransistors
Types OP550, OP550SLD, OP550SLC, OP550SLB, OP550SLA

100 (2.54) 001271 230 (5.84)
080 (203 N 220 (5.
087 1070 2.03) 220 (5.59)
057 (1.45) EMITTER ‘
E._ 092 (2.34)
1082 (2.08)
' 100 (254)
NOM _'_f 180 (4.57)
—_— 170 4.32)
.031 (0.79) NOM
RADUS COLLECTOR _’J 055 1140
.025 (0.64) .045 (1.14)
T
DIMENSIONS ARE IN INCHES (MILLIMETERS).
Features Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)
® Wide range of collector currents Collector-Emitter Voltage ... 0V
e Lensed for high sensitivity Emitter-Collector Voltage . . .. ........o o 50V

® |ow cost plastic package

Description

The 0P550 and OP550SLD through SLA each
consist of an NPN silicon phototransistor mounted
in a lensed, clear plastic, side looking package.
The lensing effect of the package allows an
acceptance half angle of 28° measured from the
optical axis to the half power point. This series is
mechanically and spectrally matched to the
0P140SL and OP240SL series of infrared emitting
diodes.

Storage and Operating Temperature Range

Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)"

Power Dissipation
Notes:

-40°C to +100°C

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 1.00 mW/°C above 25°C.
(3) Junction temperature maintained at 25°C.

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.
6) To calculate typical collector dark current in uA, use the formula Iggg = 100040 Ta - 34) where Ty is ambient temperature

in °C.
Typical Performance Curves

Photosensor Spectral Respense
vs. GaAlAs and GaAs
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@
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RELATIVE RESPONSE OR EMISSION — %

, /// \\

600 700 800 900 1000
N — WAVELENGTH — Nanometers
Test Conditions (LED): Tp = Ty = 25°C, Ig = 100 mA,
0C = 0.1%, PW = 100 us
Peak Wavelength - Ap: (A} XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 am

o =4 o =
P @ ® o

RELATIVE OUTPUT CURRENT

o
o

1100

Coupling Characteristics
of OP140SL and OP550

I = 20 mA

Vg - 50V |

\

N

N

0.2 04 0.6 0.8 1.0
DISTANCE BETWEEN LENS TIPS — Inches
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Types OP550, OP550SLD, OP550SLC, OP550SLB, OP550SLA

Electrical Characteristics (Tp = 26°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
IcionNy® | On-State Collector Current 0P850 | 0.50 mA | Ve =5.0V, Eg = 20 mW/cm24
0P550SLD | 4.5 145 | mA | VgE=5.0V, Eg =20 mWicm24
0PS50SLC | 12.0 180 mA | Vge=5.0V, Eg =20 mWicm24
0P550SLB | 15.0 28 mA | VgE=5.0V, Eg = 20 mW/cm24
OPS50SLA | 22 mA | Vgg=5.0V, Eg = 20 mW/ecm24
Alg/AT | Relative Ig Changes with Temperature 1.00 %/°C | VoE=5.0V, Eg = 1.00 mW/em2, \ = 875 nm
IcEQ™ Collector Dark Current 100 nA | VgE=100V, Eg=0
ViBRICEQ | Coliector-Emitter Breakdown Voltage 30 v Ic =100 pA
Vigrieco | Emitter-Collector Breakdown Voltage 5.0 v I =100 pA
VeE(SAT)® | Collector-Emitter Saturation Voltage 0.40 Vv Ig = 250 pA, Eg = 20 mW/cm24!

Typical Performance Curves

Normalized Collector Current
vs. Angular Displacement

1.0

™

0.8

0.6

0.5
e |1/

TEST CONDITIONS:

NORMALIZED COLLECTOR CURRENT

\ =875 nm
I =100 mA
02 Vee=5V
LENS T0 LENS
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0 P

-45 -35 -26 -15 -5 05
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Rise and Fall Time
vs. Load Resistance
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20 Myee-sv ]
[VaL=-1V /
2 200 }1-100 M2
1 PW =1 ms
w " LEO - 0P290C @ \ = 875 nm
Z 160 | VRL IS VOLTAGE ACROSS Ry
2 o
= D
g 120 éa\\
- & -
2] & 0
= 80 “5\&
| “@5‘6 VoA
= )4
= a0 v
P
0
0 2 4 6 8 10

R — LOAD RESISTANCE — kQ

Ic(oN) — ON-STATE COLLECTOR CURRENT — mA

NORMALIZED QUTPUT

A

100

0.1

0.01

05

On-State Collector Current
vs. Irradiance
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Normalized Collector Current vs.
Collector to Emitter Voltage

TEST CONDITIONS: Tp = 25°C,
Eg = 1 mWicm? per step, A = 875 nm

A: Offset Region (~ 30 mV) =
B: VgE(SAT) at fixed Ig, L~
decreases as optical 7
input increases | 4 L1

AW

=
.

1

.__

V
Z
8

1.0 74
L1

Ic — NORMALIZED COLLECTOR CURRENT

1] 0.25 0.5
Vce — COLLECTOR TO EMITTER — Volts

Switching Time
Test Circuit

CIRCUIT 1 CIRCUIT 2
vee=5V 3 Veg=5V

IF
—_ —
» »
Vout
1000 R 100Q 1F357 RF
= = = = VoL

Test Conditions:
Light source is pulsed LED with t; and tf < 500 ns.
If is adjusted for Yoyt = 1 Voit.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Photologic™ Plastic Sensors
Types OPL550, OPL550-0C, OPL551, OPL551-0C, SLB, SLA

] 033838 [ 500(12.70) g | 230584
06611.6681 1026(.660) MIN 220(5.59) 092(2.34)
.060(1.52) .080(2.03) G"D/ '032(2‘08'
070(1.78) \ ¥
| H ) e 1804.57)
- .160(4.06) 1704.32)
—r—-D 1140(3.56) _'::t: T 1
.025(0.64)
015(0.38) B \d;
sa _/
0300.76) Yoo
oM o .045(1.19) .051(1.30)
o1p.an _, | |NOM RADIUS outpur 025(0.64) - - 045(1.18)
4 1014(0.36)
’ DIMENSIONS ARE IN INCHES (MILLIMETERS)
Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
® Four output options Supply Voltage, VCC (not to exceed 3 seconds) .................. ... ... ... ..., +100V
® High noise immunity Storage Temperature Range ... ...... ... ... o -40°C to+100°C
® Direct TTULSTTL interface Operating Temperature Range. . ............ ... i -40°C to+85°C
® Low cost plastic side looking package Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron). ... ... .. 240°c
 Mechanically and spectrally matched to Power DISSIDAtION . . .. ... ..o 85 mw'2
OP140SL and 0P240SL series LEDs Duration of Qutput Short to VCC or Ground (OPL650, OPLSST) . ... ... ... ... ... ... 1.00 sec.
e Data rates to 250 K-baud Duration of Output Short to VCC (OPL550-0C, OPLS51-0C) .............. ... ... .......... 1.00 sec.

Description

The 0PL550, OPL550-0C, OPL551, and OPL551-0C
contain a monolithic integrated circuit which
incorporates a photodiode, a linear amplifier and a
Schmitt trigger on a single silicon chip. The
devices feature TTL/LSTTL compatible logic level
output which can drive up to 8 TTL loads without
additional circuitry. Also featured are medium
speed data rates to 250 K-baud with typical rise
and fall times of 25 nsec. The Schmitt trigger's
hysteresis characteristics provide high immunity to
noise on input and Vgg. The Photologic™ chip is
encapsulated in a molded plastic package which
has an integral lens for enhanced optical coupling.
These devices are mechanically and spectrally
matched to the OP140SL and 0P240SL infrared
emitting diodes.

Voltage at Qutput Lead (OPL550-0C, OPL551-0C)
Low Level Qutput Current. . ... ... oo
High Level Output Current (OPL550, OPLS5T) .. .......................

Iradiance . . ...

Notes:
(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.
{2) Derate linearly 4.25 mW/°C above 80°C.

Schematics

OPL550 (Totem-Pole Output) Buffer OPL551 (Totem-Pole Output Inverter

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-910-860-5958



Types OPL550, OPL550-0C, OPL551, OPL651-0C, SLB, SLA

Electrical Characteristics (-40°C to_+85°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
Vee Operating Supply Voltage 45 5.5 v
Peak-to-Peak VCC Ripple Necessary 20 v Vee=5.0 vdC
to Cause False Triggering of Output ’ f=DC to 50 MHz
EeT(+) Positive-Going Threshold Irradiance
0PL550, OPL550-0C, OPL551, OPL551-0C 25 24 |mWiem2|Vee=50V
0PL650SLA, OPL550-0CSLA, OPL551SLA, OPL551-OCSLA | .25 140 |mW/em?| VeC=5.0 V
0PL550SLB, OPL550-0CSLB, OPL551SLB, OPL551-0CSLB | .65 190 |mW/em2|Vee=5.0V
EeT(+)/EeT(~) | Hysteresis Ratio 1.50 20 3.0
Icc Supply Current 8.0 15.0 mA | VeC=5.5V, Eg=0 or 3.0 mW/cm?

0PL550 (Buffer, Totem-Pole)

VOH High Level Output Voltage 24 33 v Vee=45V, IgH= -800 uA, Eg=3.0 mW/cm?
VoL Low Level Output Voltage .25 0.40 v VeC=45V, IgL=128 mA, Ee=0
10S Short Circuit Output Current -20 | -55 -100 mA [ VeC=55V, Ee=3.0 mW/cm?, Output = GND

0PL550-0C (Buffer, Open-Collector)
I0H High Level Output Current 1.00 100 uA | VCC=45V,VoH=30V, Eg=3.0 mW/cm?

VoL Low Level Output Voltage .25 0.40 v Vee=45V,10L=128 mA, Ee=0

OPL551 (Inverter, Totem-Pole)

VOH High Level Output Voltage 24 33 : v Vee=4.5V, IgH=-800 pA, Ee=0
VoL Low Level Output Voltage .25 0.40 V. |Vee=45V,10L=12.8 mA, Ee=30 mW/cm?
oS Short Circuit Qutput Current -20 -5 -100 mA | Vee=5.5V, Eg=0, Output=GND

0PL551-0C (Inverter, Open-Collector)

I0H High Level Output Current 1.00 100 uh | VeC=45V,VoH=30V, Ee=0

VoL Low Level Output Voltage 25 0.40 v VeC=4.5VY, 10L=12.8 mA, Eg=23.0 mWicm?2

0PL550, OPL551
tr, tf Output Rise Time, Output Fall Time 25 70 ns

VeC=5.0V, TA=25°, Ee=0 or 3.0 mW/cm?
f=10.0 kHz, D.C.=50%, RL=8 TTL Loads

tPLH,tPHL | Propagation Delay, Low-High, High-Low 25 5.0 us

0PL550-0C, OPL551-0C

tr, tf QOutput Rise Time, Output Fall Time 25 70 ns

Vee=5.0V, TA=25°C, Eg=0 or 3.0 mW/cm?
f=10.0 kHz, D.C. =50%, RL=3609Q

tPLH.tPHL | Propagation Delay, Low-High, High-Low 25 5.0 ™

Note: (1) Irradiance measurements are made with. \; =935 nm, through an aperture .020x.080, centered on the lens, parallel to the leads, and flush +.005 to the lens surface
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Types OPL550, OPL550-0C, OPL551, OPL551-0C, SLB, SLA

Typical Performance Curves

Output Voltage vs.
Ambient Temperature

40
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o ]
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Output Current (High) vs
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-85 -35 -15 6 25 45 65 85

08

06

04
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—55
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Ta - AMBIENT TEMPERATURE - °C

0PL550, OPL550-0C
Normalized Supply Current vs
Ambient Temperature
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L] N
Vee =550V

Output Unloaded
I— Light Source for Igcy: 3 mWicm?
CCH

GaAs, A=935 nm

-3% -15 65 25 45 65 85 105 125

Ta - AMBIENT TEMPERATURE - °C

OPL550, OPL551

- mA

Igg - SHORT CIRCUIT OUTPUT CURRENT

OPL550-0C, OPL551-0C

;. tf ~ SWITCHING TIME - ns

IecL, lgcH - NORMALIZED SUPPLY CURRENT

40 | Light Source: 3 mW/cm? GaAs (935 nm) ———|

Short Circuit Output Current vs.
Ambient Temperature
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Output Load: 360 ohm pullup resistor
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Ambient Temperature
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Ta - AMBIENT TEMPERATURE - °C
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Types OPL550, OPL550-0C, OPL551, OPL551-0C, SLB, SLA

Normalized Threshold Irradiance vs Anguiar Displacement from
2 Ambient Temperature Package Mechanical Axis
> T T T 100
Veg =50V 72NN
g Light Source is a A
GaAs, \=935 nm G \
=
a 16 I, \
E | | T ) .
El z 7
=] = N\
& 12 “Q‘ EqTLH E /
& \ S + /
2 EaTHL ™| é 50 Lo 4
=] ] ES . \
= 2 - N
§ ] Vertical
= [P
L Z 5 R -
Zos 2 1 T
b Based on I vs. Angular Displacement
é readings from 5 photodiode-bonded
of samples.
0 o 0 1 1 1 1 1 1
-56 -35 -15 5 25 45 65 85 105 125 -40 -30 -20 -10 0 10 20 30 40
Ta - AMBIENT TEMPERATURE - °C ANGULAR RESPONSE (Typ) - 0°
Propagation Time vs Rise Time and Fall time vs
Ambient Temperature w0 Ambient Temperature
4 p— T T T T T
Voo ooy T T T T T
Output Load: 8 TTL equivalent circuit - Vec=5V
[~ Puise Frequency: 10 kHz Output Load: 8 TTL equivalent circuit
. Puise Amplitude: 3 mw/cm? / a0 | Light Source: 3 mWjcm? GaAs, 935 nm
L. Duty Cycle: 50%
¢ 3
§ t /) z
z A % %
g H // 2
< (=]
2 2 L] z tr
é 4/ £ //
S Z2 7
o |
T 1 = o
£ PLH s Pl
R -
g 10
— tf
0 [
-65 -356 -156 6 25 45 65 85 105 125 -65 -35 -16 5 25 45 65 85 105 125
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Switching Test Curve for Inverters
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1ElIN) =0
PLH tPHL
_________ Vi
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Yoo emiEe====== “ Vo

t
LED: f=10 kHz, D.C.= 50%

Switching Test Curve for Buffers
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IEIN) =0
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ouy’m _______ 4y
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_______ N 90% Yoo

LED: f=10 kHz, D.C.=50% «

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75008 (214) 323-2200, TWX-910-860-5958

©TRW Inc. 1385. TRW is the name and mark of TRW Inc. Printed in U.S.A.
89




Optoelactronics Division
TRW Electronic Components Group

Product Bulletin 5122
January 1985

4 FXwY

NPN Silicon Photodarlington
Types OP560, OP560C, OP560B, OP560A

] 100 (2.54) 500 (12.7) .230 (5.84)
080 2.03) MIN 220 (5.59)
087170 _|
.057 (1.45) EMITTER i
E_ 092 (2.34)
082 (2.08)
.100 (2.54)
NOM f .180 (4.57)
— CTI70 432)
.020 (0.51) o R‘gbﬁ]snw ‘
01010.25) COLLECTOR _’! 055 (1.40)
025 064 59 yo 045 (1.14)
.015 (0.38)
DIMENSIONS ARE IN INCHES (MILLIMETERS).
Features Absolute Maximum Ratings (T4 = 25°C unless otherwise noted)
¢ Lensed for high sensitivity Collector-Emitter VOIAGE . .......... ... oo 150V
© High current gain Emitter-Collector VORAGE . ... ...\t 50V
® Low cost plastic package Storage and Operating Temperature Range .................................... -40°C to +100°C
© Mechanically and spectrally matched to the Lead Soldering Temperature (1/18 inch [1.8 mm] from case for 5 sec. with soldering ironl" . ... .. .. 240°C
OP140SL and OP240SL series of infrared Power DISSIPALION .. ... ..\ 100 mwe
emitting diodes Notes:
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.
Description {2) Derate linearly 1.33 mW/°C above 25°C.
. i - (3) Junction temperature maintained at 25°C.
The UPESU series consists _cf NPN silicon R (4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.
Qhowda”'ngwns mounted in lensed, clear plastic, (5] Due to high gain of photodarlington, a load resistor should be used to aveid thermal runaways.
side looking packages. The lensing effect allows
an acceptance half angle of 28° measured from Typical Performance Curves
the optical axis to the half power paint. L
Photodarlington devices are normally used in Photosensor Spectral Response Coupling Characteristics
applications where light signal levels are low and vs. GaAlAs and GaAs of OP140SL and OP560
more current gain is needed than is possible with 100 10
phototransistors. = \
o 80 0.8
= [
= g
SR SAN 3 o
= 4 \ =08
g ® \ £
= (A) =]
g 0y \ @ 04
< =
= \ N\ g \
= 2 =02 N
0 0
600 700 800 900 1000 1100 0 02 04 06 08 10
A — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — inches

Test Conditions (LED): Tp = T = 25°C, If = 100 mA,

DC = 0.1%, PW = 100 us

Peak Wavelength - Ap: (A} XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C} LED GaAs — 930 15 nm

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types OP560, OP560C, OP560B, OP560A

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Iciony@® | On-State Collector Current OP560 [ 0.50 mA [ Vgg =20V, Eg = 1.00 mW/cm2z4
0P560C | 4.0 mA | VgE =20V, Eg = 1.00 mW/ecm2@
0P5608 | 12.0 36 mA | VgE=20V, Eg = 1.00 mW/cm24
OP560A | 24 mA | Vg =20V, Eg = 1.00 mW/em24
ICED Collector Dark Current 100 nA | Vge=100V, E=0
ViBRicEQ | Collector-Emitter Breakdown Voltage 15.0 v Ig=1.00mA, Eg=0
ViBriECD | Emitter-Collector Breakdown Voltage 5.0 v Ig = 100 puA, Eg =0
VeESAT!® | Collector-Emitter Saturation Voltage IR RAL v Ig = 0.40 mA, Eg = 1.00 mW/cm24!

Typical Performance Curves

Collector Current
vs. Ambient Temperature

Collector Dark Current
vs. Ambient Temperature

Iceg — COLLECTOR DARK CURRENT — nA

1,000 100 T
FVeE=5V
[ Eg = 0.1 mWicm?
100 <« A =875 nm
E | PULSE WIDTH = 100 us
/ .l DUTY CYCLE = 0.1%
10 Z 10 | MEASURED 25 ys INTO —
& [ PULSE
/ B 7
1.0 g ) v
o g )
. 4 g ! /I
1 )4
001 7 < /
0 0
0 25 50 75 100 125 150 -60 -30 0 30 60 90 120 150

TA — AMBIENT TEMPERATURE — °C TA — AMBIENT TEMPERATURE — °C

Rise and Fall Time Normalized Collector Current
vs. Load Resistance vs. Angular Displacement
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< o
é A =875 nm // A ; 04 \
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0 —

0
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R — LOAD RESISTANCE — k@2

Collector Current
vs. Irradiance

40 v

/
30 /

20

® /

Ic — COLLECTOR CURRENT — mA

0 05 10 1.5 20 25 3.0 35 40 45
Ep — IRRADIANCE — mWjcm?

Switching Time
Test Circuit

Vee =5V

R

Light source is a pulsed vour

gallium arsenide LED with a AL
rise time of less than

500 ns. LED output is

adjusted until Ig = 0.8 mA. =

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.’
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NPN Plastic Silicon Phototransistors
Types OP593C, OP593B, OP593A, OP598C, OP598B, OP598A

230 (5.88) 225 (5.72)
0.03(0.76 228 (5.72)
» 210(5.33) BT 215 (5.48)
0P593 225080 0
.015(0.38)
’ l COLLECTOR
190 (4.83) l 1100 (2.56)
178 (4.52) - | - NOM
‘ EMITTER 0.020 (0.51) NOM
- RADIUS
>~ (EMITTER
I ] 450 INDICATOR)
.75 (19.0
0P598 S
-
.060 (1.52) |
NOM RADIUS ] COLLECTOR
NOTE: DIMENSIONS NOT SHOWN ON 0P598
ARE COMMON WITH OP593.
45° DIMENSIONS ARE IN INCHES (MILLIMETERS)
0P593 0P598 EMITTER
Features Absolute Maximum Ratings (T = 25°C unless otherwise noted)

® Low cost plastic replacement for T0-18

® Superior optical consistency

© Mechanically and spectrally matched to
0P293/0P298 LEDs

® Three collector current ranges

 Designer characterized and specified

Description

The OP593/0P598 series consist of an NPN
silicon phototransistor mounted in a lensed plastic
T0-18 outline package. The plastic housing offers
lower cost, more consistent optical qualities than
its hermetic counterpart, and response
characteristics that make it a close spectral and
mechanical match to the 0P293/0P298 series.

The 0P593 series have a lensed outline with a
broad reception angle of 130° between the half
power points.

The OP598 series have a lensed outline providing
an included angle between half power points of
25°.

Collector-Emitter Voltage . . ... ... .o 30V
Emitter-Collactor Volage . . .. ... ... oo 5.0V
Continuous Collector CUITBNT . . . . ..o 50 mA
Storage Temperature Range ... ................ -40°C to +100°C
Operating Temperature Range . . ... ... oo -40°Cto +100°C
Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron) . . ... ... 24p°C
Power DISSIPALION . ... ... 250 mW2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when wave soldering.

(2) Derate finearly 3.33 mW/°C.

(3) Junctio: temperature maintained at 25°C.

(4) Vg = 5V. Light source is an unfiltered GaAlAs emitting diode operating at peak emission wavelength of 875 nm and Eg(apT)
of 1.5 mW/cm? average within a .250" dia. aperture.

(5) This dimension is held to within +0.005” on the flange edge and may vary up to +0.020” in the area of the leads.

Normalized Collector Current
vs. Ambient Temperature

175 |
Test Conditions:

| Eg = 1 mW/em?

| Vgg =5 Volts

! Light source is

1251~ unfiltered

tungsten @

CT = 2870°K

Ig — RELATIVE COLLECTOR CURRENT

|
|
1
!
T
1
~40°C
]
e
-50 -25 0 25 50 7!
TaA — AMBIENT TEMPERATURE - °C

AN

125
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Types OP593C, OP593B, OP593A, 0P598C, 0P598B, OP5938A

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
On-State Collector Current 0P593C | 1.00 mA | See Notes (3), (4]
0P533B | 2.0 4.0 | mA | See Notes (3], (4]
Ieion) 0P593A | 3.0 mA | See Notes (3], (4]
0P538C | 2.5 mA | See Notes (3], {4)
0P598B | 5.0 10.0 | mA | See Notes (3), (4)
OP538A | 7.5 mA | See Notes (3), (4)
ICED Collector Dark Current 100 | nA |Vgg=100V, E=0
ViBriCEO | Collector-Emitter Breakdown Voltage 30 V| Ig=100 A
ViBriECO | Emitter-Collector Breakdown Voltage 5.0 V [ Ig=100 uA
VeE(SAT) | Collector-Emitter Saturation Voltage 0.40 | V [lg=0.40 mA, Eg =50 mW/em?3
Typical Performance Curves
On-State Collector Current vs. Irradiance
" ET B RLILL B L S RRLLL N R R AL AL
oP598 7’ =
(A) GaAlAs 7
:g)) ‘:‘::;mn 2870°K % /
0P593 7 d E
(C) GaAlAs =
(D) GaAs —
(E) Tungsten 2870°K -
N
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LR RERLL Hmml IIRARL

0.1

D)

B

L

(c)

L

w2
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N

0001 1IA [ RNTIT Ry
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I L1 1L
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1
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Types OP593C, OP593B, OP593A, OP598C, 0P598B, 0P598A

Typical Performance Curves

Collector Dark Current vs. Relative Collector Current
. Ambient Temperature vs. Angular Displacement
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s -
. | -

1 ]

sont 0 25 50 75 100 1 100 50 0 50 100
TA — AMBIENT TEMPERATURE - °C 6~ ANGULAR DISPLACEMENT — Degrees

N
o

Collector Current vs. Rise and Fall Time vs.
Collector to Emitter Voltage Load Resistance
10 : 250
Test Conditions: Test Conaiti;lls:
r Ta =25°C _r_ A: Offset Region (~ 30 mV) > TaA =25°C
Eg =1 mW/em?2 B: VCE(SAT) at fixed Ig, / See Test Circuit 1
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Normalized Output Switching Time
vs. Frequency Test Circuit
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Types OP593C, OP593B, 0P593A, 0P598C, 0P598B, OP598A

Typical Performance Curves

Spectral Response of 0P593/0P598 vs. Tungsten
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Coupling Characteristics of 0P293/0P593 and 0P298/0P598
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Phototransistors
Types OP600-0P604, OP640-0P644

035 (0.89) :
APERTURE
025 (0.64)
115 2.02)
102 (250)
028061
016 (041)
ol osengs |
062 1.57)
062 (1.57) 092 (238)
059 (1.50) 084 12.13)
COLLECTOR __/] 010 (0.25) e
CONTACT 00510.13) | LENS
EMITTER
CONTACT
089 (2.26)
080 208
DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

® Miniature hermetically sealed package
® Wide range of collector currents
 |deal for direct mounting in PC boards™

Description

The OP6O00 through OP604 and OPB40 through
0P644 each consist of an NPN silicon
phototransistor mounted in a miniature glass
lensed, hermetically sealed, “Pill" package. The
lensing effect allows an acceptance half angle of
18° measured from the optical axis to the half
power point. Except for breakdown voitages and
leakage the OP600 series and OPB40 series are
identical. They are also mechanically and spectrally
matched to the OP123 and 0P223 series of
infrared emitting diodes.

Absolute Maximum Ratings (T = 25°C unless otherwise noted)
Collector-Emitter Voltage — OP600-0P604

0PB40-0P641
Emitter-Collector Voltage — OPBO0-0PB04 . ... ... ... .. ... . i, 7.0V

OPBA0-0PBAT ... 50V
Storage Temperature Range . ... ...t -65°C to +150°C
Operating Temperature Range .. .............ooieiiiiiiii i -65°C 10 +125°C
Soldering Temperature (for 5 seconds with soldering iron)? .. .............. ... ... .......... 240°C
Power DisSiPation .. ... .. .. .. . 50 mw®
Notes:

(1) Refer to Application Bulletin 111 which discusses proper techniques for soldering Pill type devices to PC boards.
{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(3) Derate linearly 0.5 mW/°C above 25°C.

{4) Junction temperature maintained at 25°C.

(5} Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Coupling Characteristics
of 0P123 and OP600

Photosensor Spectral Response
vs. GaAlAs and GaAs

100
80 m\ 80

W]
0 [\
a0 |\

60

RIS\
; ’ AR . .
N/ \\ ~

0

RELATIVE QUTPUT CURRENT

RELATIVE RESPONSE OR EMISSION — %

600 700 800 900 1000 1100 0 0.2 04 0.6 0.8 1.0
N — WAVELENGTH — Nanometers DISTANCE BETWEEEN LENS TIPS — Inches

Test Conditions (LED): Tp = Ty = 26°C, Ig = 100 mA,

OC = 0.1%, PW = 100 us

Peak Wavelength - Ap: (A} XSTR — 850 + 30 nm, (B} LED
GaAlAs — B75 + 20 nm, (C) LED GaAs — 930 + 15 nm

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006

[214) 323-2200, TWX-910-860-5958
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Types 0P600-0P604, 0P640-0P644

Electrical Characteristics {Ts = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Iciony® | On-State Collector Current (0PE00-0PB40 | 0.50 mA | V=50V, Eg = 20 mW/cm2®!
0P601-0PB41 | 0.50 3.0 mA | VeE=5.0V, Eg =20 mW/cm2®
0P602-0PB42 | 2.0 5.0 mA | Vgg =50V, Eg = 20 mW/em2®l
0P603-0P643 | 4.0 8.0 mA | V=50V, Eg = 20 mW/em2e!
0P604-0PB44 | 7.0 22 mA | Vg =50V, Eg = 20 mW/em?5i
IcE0 Collector Dark Current 0P600-0PB04 25 nA | VeE=100V, Eg=0
0P840-0PB44 100 nA | Vgg=100V, Eg=0
ViBriceo | Collector-Emitter Breakdown Voltage 0PB00-0PE04 | 50 v Ic =100 pA
0PB40-0PBA44 | 25 v Ig =100 pA
ViBrieco | Emitter-Collector Breakdown Voltage 0PB00-0P604 | 7.0 v I =100 pA
0P640-0PB44 | 5.0 v Ig =100 pA
VeE(SAT)!® | Collector-Emitter Saturation Voltage 0.40 v Ig = 0.40 mA, Eg = 20 mW/cm2'5!
i Rise Time 25 pus | Vgo =50V, Ig=080 mA
1 Fall Time 25 us R = 1.00 k€2, See Test Circuit

Typical Performance Curves

Collector Dark Current
vs. Ambient Temperature

100
/
: /]
, /

0.1

Igeg — COLLECTOR DARK CURRENT — uA

0 20 40 60 80 100
TA — AMBIENT TEMPERATURE —

Rise and Fall Time
vs. Load Resistance

120 140
°C

20 [yrTEy

VRL=1V
200 |f=100H

PW=1ms

[ LED - OP290C @ \ - 875 nm

160 | VAL IS VOLTAGE ACROSS Ry

120

ty, tf — RISE AND FALL TIME — us

0 2 4 6 8
Ry — LDAD RESISTANCE — kQ

10

Ic — NORMALIZED COLLECTOR CURRENT

NORMALIZED COLLECTOR CURRENT

Normalized Collector Current
vs. Ambient Temperature

2.0 —
VeE=5V
| Ee = 1 mWiem?
LED - 0P290C @ \ = 875 nm e
15 | PW=100 s, de. - 0.1%
- T MEASURED 25 s INTO PULSE.
NORMALIZED AT Tp = 25°C
10
0.5
0
-50 -25 0 25 50 75 100 125
Tp — AMBIENT TEMPERATURE — °C
Normalized Collector Current
vs. Angular Displacement
12

TEST CONDITIONS:
A\ =875 nm
1.0 fif - 100 mA

Vee=5V
LENS TO LENS
0.8 | DISTANCE = 6~

[ 1
jE=ssuass
NERVER
N

40 30 20 10 0 10 20 30 40
6 — ANGULAR DISPLACEMENT — Deg.

0

Collector Current
vs. Irradiance

7 T
Vgg = 50V | /
6 | LIGHT SOURCE IS UNFILTERED /
k3 TUNGSTEN AT 2870°K
''5
-
=
=
3 4
< /
3
g V
) /
] /
2 1 //

0 4 8 12 16 20 24
Eg — IRRADIANCE — mW/cm?

Switching Time
Test Circuit

vee=5V

~a

Vout

Light source is a pulsed Ry - 1kQ
gallium arsenide LED with a

rise time of less than =

500 ns. LED output is

adjusted until Ig - 0.8 mA.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Phototransistors
Types OP800, OP801, OP802, OP803, OP804, OP805

088173 __, .202 (5.13)

045 (1.14) ™ 1871475 ] ) (ccaALsLacmn
030 (0.76) ., 0190481
MAX 016 0.
| 016 (041 100 (2.54)
= BASE DIA NOM
187 (4.75) = 048 (1.22)
179 (4.55) —//— 1028 (0.71)
230 (5.84) j
209 (5.31) —/— /\
‘ S 046 (1.17)

>\>"“_

45°

_.l .500 (12.7) L
MIN

EMITTER
DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

e Lensed for high sensitivity

® Wide range of collector currents
© T(0-18 hermetically sealed package

Description

The OP80O0 through OP805 each consist of an
NPN silicon phototransistor mounted in a lensed,
hermetically sealed, TO-18 package. T0-18
packages offer high power dissipation, and
superior hostile environment operation. The lensing
effect allows an acceptance half angle of 10°
measured from the optical axis to the half power
point. The base lead is bonded to enable
conventional transistor biasing. This series is
mechanically and spectrally matched to the OP130
and OP231 series of infrared emitting diodes.

Absolute Maximum Ratings (T = 25°C unless otherwise noted)

Collector-Base VOItage ... .........o.iieii e vV
Collector-Emitter VORBOE ... ... ... e oV
Emitter-Base VOItage . . .. ... .o e 50V
Emitter-Collector VOlage . . ... .. ... e 50V
Storage Temperature Range . . ........ ... it -65°C to +150°C
Operating Temperature Range ........ ... ... i -65°C 10 +125°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for b sec. with soldering ironl" . ........ 240°C
Power DisSIpation . ... ... .. 250 mw@2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2} Derate linearly 2.5 mW/°C above 25°C.

(3) Junction temperature maintained at 25°C.

{4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Spectral Response of 0P800-0P805
vs. GaAlAs and GaAs

Coupling Characteristics
of OP130 and OP800

100 10
=
2 80 /ml 08 |-
2 c) =
2 © E
2o\ ERYS
g N/ \ =
] ®) 2 b~
£ (A \ \ 5
(=]
g \ \ Soe
o =
w =
5 2 N\ &2
: // N\
\ / N .
600 700 800 900 1000 1100 0 02 04 06 08 10

X\ — WAVELENGTH — Nanometers

Test Conditions (LED): Tp = T = 25°C, If = 100 mA,

0C = 0.1%, PW « 100 ps

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 am, (C) LED GaAs — 930 15 nm

DISTANCE BETWEEN LENS TIPS — Inches

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan CAircle, Carrollton, TX 75006 {214) 323-2200, TWX-910-860-5358
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Types OP800, OP801, 0P802, OP803, OP804, OP805

Electrical Characteristics (Tp = 25°C unless otherwise noted)

“Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Icion® | On-State Collector Current 0P800 | 0.50 mA | VeE=5.0V, Eg = 5.0 mW/em24
0P801 | 0.50 3.0 mA | Veg =50V, Eg = 5.0 mW/ecm24
0P802 | 2.0 50 | mA | VgE=50V, Eg=5.0 mWemze
0PB03 | 4.0 80 | mA | Vgp=50V, Eg =50 mWom4
0PB04 | 7.0 22 | mA |Vgg=50V, Eg = 5.0 mWemae
0P8OS | 15.0 mA | Vgg = 5.0V, Eg = 5.0 mWjema
IcE0 Collector Dark Current 100 nA | Vge=100V, E =0
ViBRICED | Collector-Emitter Breakdown Voltage 30 v Ig = 100 wA
Vigrieco | Emitter-Collector Breakdown Voltage 5.0 v Ig =100 uA
VCE(SAT) Collector-Emitter Saturation Voltage 0.4 ) Ig = 0.40 mA, Eg = 5.0 mW/em2®
tr Rise Time 2.0 pus | Veo=50V, Ig=080 mA
1 Fall Time 2.0 us | Ry =1009, See Test Circuit
Typical Performance Curves
Collector Dark Current Normalized Collector Current Collector Current
vs. Amhient Temperature vs. Ambient Temperature vs. Irradiance
100 20 Y v 7 T l /
- _ t3 Ve = 5.0V
3 // E [k orrn @ 875 m r/ & |- LIGHT SOURCE 1S UNFILTERED —
c 10 & PW = 100 s, d.c. = 0.1% ] TUNGSTEN AT 2870°K
2 " S 15 T MEASURED 25 us INTO PULSE. [
£ / 5] NORMALIZED AT Ty = 25° £
x ! 74 g € 4
z g 1o 3 /
| £ g, /
8 S 05 i
/N =
én.m — i ) 5, /} /
0 0
0 20 40 60 80 100 120 140 -50 -25 0 25 50 75 100 125 0 4 8 12 16 2 2
Th — AMBIENT TEMPERATURE — °C TA — AMBIENT TEMPERATURE — °C Eg — IRRADIANCE — mWjcm?
Rise and Fall Time Normalized Collector Current Switching Time
vs. Load Resistance vs. Angular Displacement Test Circuit
70 T .
Voo =5V " [TesT conpimions: F e
| VRL=-1V /1 A =875 nm Vee=5V
2 FREQUENCY = 100 Hz Z 09 |lF=100mA
h PULSE WIDTH = 1 ms t/ g™ [vge-sv | .
w 50 | LED - OP290C E] LENS TO LENS N
S X =875 om /I = o7 | DISTANCE - 6° | \
E "/4 g | | vout
= Yy [
R v 2 o5 [ o bt 2 - 1000
o / =] rise time of less than
2 /) El ] | 500 ns. LED output s
i / Z03 adjusted until i - 0.8 mA.
3 A 2
0.1
0 /
0 2000 6,000 10,000 4 30 15 0 15 30 45

Ry — LOAD RESISTANCE — Ohms

6 — ANGULAR DISPLACEMENT — Deg.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

B e ———— T —————— e e g e s s o=l
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
© TRW Inc. 1985, 1982. TRW is the name and mark of TRW Inc.
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NPN Silicon Phototransistors
Types OP80OW, OP801W, OP802W

202 (5.13)
= Te7 75 | COLLECTOR
(CASE)
.030 (0.76) le— . 0191048) 5
MAX "1 016 0.41) 100 (2.54)
T___ p— BasE DIA NOM
187 (4.75) (= 048 (1.22)
179 (4.55) —7/— 028 (0.71)
230 (5.84) j
209 (5.31) —7/— /\
} —] 046 (1.17)

>\>”—

45°

—»| 500 (127
GLASS FLUSH I i
70 £.010 0.25)

EMITTER
DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

® Flat lensed for wide acceptance angle
 Three collector current ranges

® T0-18 hermetically sealed package

Description

The OPBOOW, OPB0TW, and OPB02W each
consist of an NPN silicon phototransistor mounted
in a fiat lensed, hermetically sealed T0-18
package. TO-18 packages offer high power
dissipation and superior hostile environment
operation. The flat lens allows an acceptance half
angle of 40° measured from the optical axis to
the half power point. The base lead is bonded to
enable conventional transistor biasing. This series
is mechanically and spectrally matched to the
0P130W and OP231W series of infrared emitting
diodes.

Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)

Collector-Emitter VOIAGE . ... ... .. o 0V
Emitter-Collector Voltage . . ... ... ..o oo 50V
Storage Temperature RaNge . ... .. ...t -65°C to +150°C
Operating Temperature Range .. ...t -55°C 10 +125°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)™ ... ... ... 240°C
Power DISSIPAtION ... ... o 250 mw2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 2.5 mW/°C above 25°C.

{3) Junction temperature maintained at 25°C.

{4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Photosensor Spectral Response
vs. GaAlAs and GaAs

Coupling Characteristics
of OP130W and OP800W

100 10
ES
=
2 80 /m\ Z 08 L
2 © 5 \
& 3 \
= "3
=z faN s
= % N EDG \
4 (B \ 2 \
g g
£ W \ 2 04
% y \ 5]
= 2
=0 802 <
g / \ -
0 / D 0
600 700 800 900 1000 1100 0 01 02 03 04 05

X\ — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches

Test Conditions (LED): Tp = Ty = 25°C, I = 100 mA,

0C = 0.1%, PW = 100 us

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C} LED GaAs — 930 + 15 nm

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958



Types OP80OW, OP801W, OP802W

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. Typ. Max.| Units Test Conditions
IcioN)® | On-State Collector Current 0PBOOW | 0.30 mA [ Vge = 5.0V, Eg = 5.0 mWicm2#
0PBOIW | 0.50 30 mA | Vgg = 5.0V, Eg = 5.0 mW/cm24
0PB02W | 25 mA | Veg=5.0V, Eg = 5.0 mW/cm24
IcEo Dark Current 100 nA [ Veg=100V, E =0
ViBrICEO | Collector-Emitter Breakdown Voltage 30 v Ic = 100 wA
ViBRIECO | Emitter-Collector Breakdown Voltage 5.0 ) Ig = 100 pA
Vee(SAT)® | Collector-Emitter Saturation Voltage 0.40 ) Ic = 0.40 mA, Eg = 5.0 mW/cm24
T Rise Time 2.0 ps | Vge=5.0V, Ig=0.80 mA
f Fall Time 20 ps | R = 100€, See Test Circuit

Typical Performance Curves

Collector Dark Current
vs. Ambient Temperature

100

1 //
;' 10 7
g

3 1

z /

ES

S

‘g 0.1

3

8

! 0.01 A

o

8

0 20 40 60 80 100 120 140
TA — AMBIENT TEMPERATURE — °C

Rise and Fall Time
vs. Load Resistance
70

vee=5V
VRL=1V
[ FREQUENCY ~ 100 Hz
PULSE WIDTH = 1 ms
- LED - 0P290C
X\ =875 nm

30 '/
| A
L

5

=)

tr, t¢ — RISE AND FALL TIME — us

0 2,000 6,000 10,000

R — LOAD RESISTANCE — Ohms

Ic — NORMALIZED COLLECTOR CURRENT

NORMALIZED COLLECTOR CURRENT
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Normalized Collector Current
vs. Ambient Temperature

Veg=5V

| Eg = 1 mWicm?

" LED - 0P290C @ X - 875 nm
PW = 100 s, d.c. = 0.1%
MEASURED 25 ps INTO PULSE.
NORMALIZED AT Tp - 25°C

4

-50 -25 0 25 50 75 100 125
TA — AMBIENT TEMPERATURE — °C

Normalized Collector Current
vs. Angular Displacement
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I TEST CONDITIONS:
A =875 nm
| If = 100 mA
Vee=5V
LENS TO LENS
II.IIS’IAMl:El -6" X

45 30 15 0 15 30 45
6 — ANGULAR DISPLACEMENT — Deg.

Collector Current
vs. Irradiance

T
Vee - 50V | /

6 |- LIGHT SOURCE IS UNFILTERED{—4
< | TunsTeN T 2870
[
z
g4
3 Y
= /
g3
g v
g, /
1 /
-4 1 /A

0

0 4 8 12 18 20 24
€g — IRRADIANCE — mWicm®

Switching Time
Test Circuit

* vee-5V
_j Vour
h'nwunluM Ry = 100Q
galium arsenide LED with
riss time of less than
500 ns. LED output is

adjusted until Ic - 0.8 mA.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

e —e—————————————————————————————a—
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Photologic™ Hermetic Sensors
Types OPL800, OPL800-0C, OPL301, OPL801-0C

068 (1.73) 202 (5.13)
045 (1.14) 87 475 ] o
030076 oy | 0190048 o
Max 016 0.41) .100 (2.54)
4 Voo DIA NOM
( @
187 (4.75) = O 048 (1.22)
1179 (4.55) ::b 028 (0.71)
230 (5.84) 5
209 (5.37) —7/— /\
{ S 046 (1.17)
” N\~ 036 097
_.I 500 (12.7) >
MIN
OUTPUT
m 45°
DIMENSIONS ARE IN INCHES (MILLIMETERS).
Features Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)
® Four output options Supply Voltage, Vg (not to exceed 3seconds) ............. ... +10.0V

® High noise immunity

® Direct TTLLSTTL interface

® T0-18 hermetic package

® Mechanically and spectrally matched to the
0P130 and 0P231 Series LEDs

® Data rates to 250 Kbaud

Description

The OPLB0O, OPLBO0C-0C, OPLBO1, and
OPLB01-0C each incorporate a photodiode, a linear
amplifier, and a Schmitt trigger on a single silicon
chip. The devices feature TTL/LSTTL compatible
logic level output which can drive up to 8 TTL
loads without additional interface circuitry. Also
featured are medium speed data rates to 250
Kbaud with typical rise and fall times of 25 nsec.
The Schmitt trigger's hysteresis characteristics
provide high immunity to noise on input and V.
The Photologic™ chip is mounted on a standard
TO-18 header which is hermetically sealed in a
lensed metal can. These devices are mechanically
and spectrally matched to GaAs and GaAlAs
infrared emitting diodes.

Storage Temperature Range
Operating Temperature Range

Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. w/soldering iron} ........... 24p°C"
Power DisSIPAtion . ...... ... 85 mwi2
Duration of Qutput Short to Vg or Ground — OPLBOC, OPLBOT .....................ooeeit. 1.00 sec.
Duration of Output Short to Vg — OPLB00-0C, OPLBOT-OC . .............................. 1.00 sec.
Voltage at Output Lead — OPLB00-0C, OPLBOT-0C .......... ... ... ... ..., 3BV

Notes:

(1) RMA fiux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(2) Derate linearly 2.0 mW/°C above 26°C.
{3) Light measurements are made with X = 935 nm.

Schematics
OPLBOD (Totem-Pole Output] Buffer

© Vce

GND

OPL801 (Totem-Pole Output) Inverter

0PL801-0C (Open Collector Output) Inverter

°© Vee

"‘ o OUT
Pro

GND

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types OPL800, OPL800-OC, OPL801, OPL801-0C

Electrical Characteristics (-40°C to +70°C unless otherwise noted)

Symbol Parameter Min. | Typ. [Max.| Units Test Conditions®
vee Operating Supply Voltage 48 52 v
Peak-to-Peak V¢ Ripple Necessary 20 v Vge = 5.0 voC
to Cause False Triggering of Output ' f=0C to 50 MHz
EeT(+) Positive-Going Threshold Irradiance 050 | 2.0 | mWiem? | Vg =5.0V
EeT(-) Negative-Going Threshold Irradiance 0.25 mW/cm?
EoT(+)/EeT(~) | Hysteresis Ratio 2.0
Ige Supply Current 20 mA | Vpe=52V, E=0o0r 2.0 mW/em?
OPLBOO (Buffer, Tatem-Pole)
VoH High Level Output Voltage 2.4 v Veo =4.8Y, gy = -800 pA, Eg = 2.0 mWicm?
VoL Low Level Output Voltage 0.40 Vv Vee =48V, lg =128 mA Eg =0
[N Short Circuit Qutput Current -30 -120f mA | Vgg =52V, Eg = 2.0 mWcm?, Output = GND
OPL800-0C (Buffer, Open Collector)
IoH High Level Output Current 100 ph Vo =48V, Vgy=30V, Eg = 2.0 mW/em?
VoL Low Level Output Voltage 0.40 v Ve =48V, lg =128 mA Eg=0
OPL801 (Inverter, Totem-Pale)
VoH High Level Output Voltage 24 v Vee =48V, lgy = -800 A Eg =0
VoL Low Level Output Voltage 0.40 Vv Voo =48V, Ig = 12.8 mA, Eg = 2.0 mW/ecm?
10S Short Circuit Output Current -30 -1200 mA | Vgg=5.2V, Eg =0, Output = GND
OPL801-0C (Inverter, Open Collector)
I0H High Level Output Current 100 | A | Vgg=48V, Vpgy=30,E =0
VoL Low Level Output Voltage 0.40 v Vog = 4.8 Y, lgp = 12.8 mA, Eg = 2.0 mWiem?
OPL800, OPLBO1
1 U Output Rise Time, Output Fall Time 70 ns Vee = 5.0V, Tp = 25°C, Eg = 0 or 1.00 mWiem?
tpLH, tPHL | Propagation Delay, Low-High, High-Low 5.0 us f=10.0 kHz, DC =50%, R =8 TTL Loads
OPL800-0C, OPL8B01-0C
1 1 Output Rise Time, Output Fall Time 70 ns | Vge=5.0V, TA=25°C, Eg =0 or 1.00 mW/em?
tpLH, tPHL | Propagation Delay, Low-High, High-Low 5.0 us | f=10.0kHz, DC = 50%, R = 360 @

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types OPL800, 0PL800-0C, OPL801, OPL801-0C

Typical Performance Curves

Output Voltage vs.
Ambient Temperature

4.0 l
VoH -
> Lt
1
w 3.0 —
Q
<
[
o}
o
>
=
2 20
e
)
o Vec=475V
! [ Output Current: Low, 12.8 mA;
g High, ~800 yA
> Light Source for VoH: 1 mW/cm2
510 GaAs (935 nm)
°
g |
VoL
R [
-65 —35 -15 5 25 45 65 85 105 125

Ta — AMBIENT TEMPERATURE ~ °oc

Output Current (High) vs.
Ambient Temperature

11
1.0
0.9
K -
1
0.8 XY
% \O'
& 07
3 P
S o6
2
= 05
2
=}
I 04
I
[=]
= 03 | Vec=48vV —
VoH=30V
02 Quuthnloaded 1
Light Source: 1 mW/cm2 GaAs (935 nm)
0.1 1 | L 1 H 1 1
-55 -356 -15 5 25 45 65 85 105 125
Ta — AMBIENT TEMPERATURE — °C
OPL800, OPL800-0C
Normalized Supply Current vs.
Ambient Temperature
14
-
2
@
c 12
3 [
3] I~ cer
%
g 10
2 T
[~}
2
N og ™~
S
<
=
]
2 06
1
T Vec=52 V
8 Output Unloaded
=, 0.4 |~ Light Source for IccH: 1 mW/em2
2 GaAs, \ = 935 nm
o T Normalized to T = 25°C
o | I N I I
55 35 -16 5 25 45 65 85 105 125

Ta — AMBIENT TEMPERATURE — °C

OPL800, OPL801

Igs — SHORT CIRCUIT OUTPUT CURRENT ~ mA

0PL800-0C, OPL801-0C

t, tf — SWITCHING TIME — ns

IccL. lccH — NORMALIZED SUPPLY CURRENT

50

40

Short Circuit Output Current vs.
Ambient Temperature

T T T T T T

Vec=52 V
[~ Output Voltage =0 V
Light Source: 1 mW/cm2 GaAs (935 nm)

~—__

20
-55 -35 -15 5 25 45 65 85 105 125
Ta — AMBIENT TEMPERATURE — oc
Rise Time and Fall Time vs.
Ambient Temperature
50 1 T T T T 1
L vec=sv 4
Output Load: 360 ohm pullup resistor
40 Light Source: 1 mW/cm2 GaAs (935 nm) __|
30
1,
2 r4/>/
|t
10
t -
1
, |
-556 -35 -15 5 25 45 65 85 105 125
Ta — AMBIENT TEMPERATURE — °c
0PL801, OPL801-0C
Normalized Supply Current vs.
Ambient Temperature
1.2
\\
10 IccL
. =
lecyy \'>
0.8
06
0.4
Vec=52 V
Output Unloaded
0.2 |- Light Source for Igcy: 1 mW/em2
GaAs, A = 935 nm
Normalized to Tp = 25°C
0 1 1 1 1 1 |

-35 -15 5 25 45 65 85 105 125
Ta — AMBIENT TEMPERATURE — °C

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle,

8

Carrollton, TX 75006 (214) 323-2200, TWX-310-860-5958



Types OPL800, OPL800-OC, OPL801, OPL801-0C

Typical Performance Curves
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Photodarlington

Type 0P830

068 (1.73) 202 (5.13)
oas e | [T 87 @s | COLLECTOR
(CASE)
0300761 oy Lo 019 (0.48)
MAX
_-1 g 40 100 (2.54)
. NG DIA NOM
187 (4.75) e/ m— 048 (1.22)
179 (4.55) 7/ 028 0.71)
230 (5.84)
208 (5.31) —/—
‘ — 046 (1.17)
| 1036 (0.97)
500 (12.7)
1 MN >
EMITTER
.
DIMENSIONS ARE IN INCHES (MILLIMETERS). °
Maxi Rati o .
Features Absolute Maximum Ratings (Ts = 25°C unless otherwise noted)
e Lensed for high sensitivity Collector-Emitter VOItage . . . ... ..o o oot 15.0V
 High current gain Emitter-Collector VOIAge . . ... .. ..ot 50V

© T0-18 hermetically sealed package

Description

The OP830 consists of an NPN silicon
photodarlington mounted in a lensed, hermetically
sealed, T0-18 package. The lensing effect allows
an acceptance half angle of 10° measured from
the optical axis to the half power point.
Photodarlington devices are normally used in
applications where light signal levels are low and
more current gain is needed than is possible with
phototransistors. The OP830 is mechanically and
spectrally matched to the OP130 and OP231
series of infrared emitting diodes.

Storage Temperature Range . .. ...............oooiiiinn.
Operating Temperature Range .......................oots

................. -65°C to +150°C
................. -55°C to +125°C

Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)" ...... ... 240°C
POWEF DISSIPATION . .. ... 50 mW?
Notes:

{11 RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 2.0 mW/°C above 25°C.
(3) Junction temperature maintained at 25°C.

{4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Spectral Response of OP830
vs. GaAlAs and GaAs

100 1.0
B

4 80 lm\ 08
g C) E

S g
SR S AN 206
S \ \ =

4 B} \ 2

S w0 (A) \ 304
8 w

e -
AN

= 2 = 0.2
B

LA o

600 700 800 900 1000 1100
X\ — WAVELENGTH — Nanometers
Test Conditions (LED): T4 = T = 25°C, If = 100 mA,
0C = 0.1%, PW = 100 ps
Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED
GaAlAs ~ 875 £ 20 nm, (C) LED GaAs — 930 + 15 nm

Coupling Characteristics
of OP130 and OP830

[l

0.2 04 0.6 0.8 10
DISTANCE BETWEEN LENS TIPS — Inches

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-310-860-5358



Type OP830

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Igiony™ | On-State Collector Current 15.0 mA | Vge=5.0V, Eg = 0.50 mW/em24
IcE0 Collector Dark Current 1001 wA |[Vgp=100V
ViBRICEQ | Collector-Emitter Breakdown Voltage 15.0 v Ig =100 A
ViBriEco | Emitter-Collector Breakdown Voltage 50 v Ig =100 pA
VeE(SAT)® | Collector-Emitter Saturation Voltage 1.20 v Ig = 1.00 mA, Eg = 0.50 mW/cm24!

Typical Performance Curves

Collector Dark Current
vs. Ambient Temperature

1,000

/
/

100
10 /
1.0 /
| /
0.1 //

v

IGEQ — COLLECTOR DARK CURRENT — pA

0.01

0 25 50 75 100 125
TA — AMBIENT TEMPERATURE — °C

150

Rise and Fall Time
vs. Load Resistance

Ve -5V l l
VL =1V

A= 1002 { FRED. - 100 He [
FREQ. = 10 He
Pw = 10 ms
FREQ. - 2 He

Pw-SOM)/

6t
Ry =1k

[ AL~ 10k -

[ LED - 0P280C
A =875 nm

Ay
/|
\z

0 2 4 6 8 10
R — LOAD RESISTANCE — k2

IS

xf7"

]

tr, t — RISE AND FALL TIME — ms

Ig — COLLECTOR CURRENT — mA

NORMALIZED COLLECTOR CURRENT

100

=)

09

0.7

0.5

0.3

0.1

N

0
-60

Collector Current
vs. Ambient Temperature

FVee=5V

[ Eg = 0.1 mWicm?

A =875 nm

| PULSE WIDTH = 100 us
DUTY CYCLE -~ 0.1%

- MEASURED 25 us INTO
[ PULSE

p.

)

/

-3 0 30 60 80 120
TA — AMBIENT TEMPERATURE — °C

150

Normalized Collector Current
vs. Angular Displacement

TEST CONDITIONS:
A =875 nm

Ip =100 mA
VeE=5V
LENS TO LENS
DISTANCE = 6

[ 11
[ 11
[
[ 11
| |
| |

45 30 15 0 15 30 45
6 — ANGULAR DISPLACEMENT — Deg.
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40
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20

Ic — COLLECTOR CURRENT — mA
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0

Collector Current
vs. Irradiance
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/

/

/

0 05 10 15 20 25 30 35 40 45
Eg — IRRADIANCE — mW/cm?

Switching Time
Test Circuit

IF—

Vee =5V

N

Light source is a pulsed Vour

gallium arsenide LED with a R
tise tine of less than L
500 ns. LED output is

adjusted until i¢ - 0.8 mA. =

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Photodarlington

Type OP830W

202 (5.13)
™ 187 4.75) cougcTon
030 (0.76) amy fea— 019 (0.48)
MAX 016 (0.41) 100 256)
T— ,___JT N.C. DIA NOM
187 (4.75) = 048 (1.22)
178 (4.55) :jﬁ: 028 (0.71)
230 (5.84) j
208 (5.31) —//— /\
{ R 046 (1.17)
1036 (0.91)

500 (12.7) '
"’l MIN

EMITTER

GLASS FLUSH
T0 +.010 (0.25)

DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

© Flat lensed for wide acceptance angle
© High current gain

© T0-18 hermetically sealed package

Description

The OPB30W consists of an NPN silicon
photodarlington mounted in a flat lensed,
hermetically sealed, TO-18 package. The flat lens
allows an acceptance half angle of 40° measured
from the optical axis to the half power point.
Photodarlington devices are normally used in
applications where light signal levels are low and
more current gain is needed than is possible with
phototransistors. The OPB30W is mechanically and
spectrally matched to the OP130W and OP231W
series of infrared emitting diodes.

Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)

Collector-Emitter VOItage . . .. ...\ttt 150V
Emitter-Collector VOIAgE . . . .. ... oottt 50V
Storage Temperature Range . . ............oooiiii i -65°C to +150°C
Operating Temperature BaNge ...........cooouveeeneeeeneieieeieiinnnin.. -55°C 10 +126°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)™ ......... 240°C
Power DisSIpation ... ...........oi it e 50 mw®
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate finearly 2.0 mW/°C above 25°C.

{3) Junction temperature maintained at 25°C.

{4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Spectral Response of OP830W
vs. GaAlAs and GaAs

Coupling Characteristics
of OP130W and OP830W
100

=)

80 l

[
©

60

AL
ig:
. /// \\ | i~

600 700 800 900 1000 1100 0 0.1 0.2 03 0.4 0.5
N — WAVELENGTH ~ Nanometers DISTANCE BETWEEN LENS TIPS — Inches
Test Conditions (LED): Tp = Ty = 25°C, If = 100 mA,
0C = 0.1%, PW = 100 us

Peak Wavelength - Ap: (A} XSTR — 850 + 30 nm, (B) LED
GaAlAs — 875 + 20 nm, (C) LED GaAs ~ 930 + 15 nm

o
e

\
\
\

[
>

NORMALIZED COLLECTOR CURRENT

o
~

RELATIVE RESPONSE OR EMISSION — %
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Type OP830W

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
IgionN)® | On-State Collector Current 40 mA | Vog =50V, Eg = 0.50 mW/em24
IcE0 Collector Dark Current 100 wA |Vgp=100V
ViBricEQ | Collector-Emitter Breakdown Voltage 15.0 \ Ic =100 A
Vigrieco | Emitter-Collector Breakdown Voltage 5.0 ) Ig =100 pA
VeE(SAT)® | Collector-Emitter Saturation Voltage 1.20 Vv Ig = 1.00 mA, Eg = 0.50 mW/ecm2®

Typical Performance Curves

Collector Dark Current
vs. Ambient Temperature

1,000

/
100
yd

S/
/

0.1 4

/

.01
0.0 7

ICEQ ~ COLLECTOR DARK CURRENT — A

0 25 50 75 100 125 150
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Rise and Fall Time
vs. Load Resistance

F

AL - 1000 {
R -1k {
aL-mm{

4 I LED - 0P290C
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FREQ. = 100 Hz
Pw=1ms
FREQ. = 10 Hz
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FREQ. = 2 Hz

Pw = 50 ry
)
1

2 -

NV

0 2 4 6 8 10
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Y

tr, tf — RISE AND FALL TIME — ms

Ig — COLLECTOR CURRENT — mA

NORMALIZED COLLECTOR CURRENT

Collector Current
vs. Ambient Temperature

100 T T
[ Veg=5V
[ e - 0.1 mWicm?
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DUTY CYCLE = 0.1%
10 | MEASURED 25 ys INTO
E puLst
7
v -
1 .4
7
y
7/
0
60 -30 0 30 60 90 120 150
Th — AMBIENT TEMPERATURE — °C
Normalized Collector Current
vs. Angular Displacement
1.1
M\ /N
P 1\
07 II \\
s II \
TEST CONDITIONS:
0.3 A =875 nm
| I - 100 mA |
Veg=5V
01 | LENS TO LENS
: DISTANCE - 67

45 30 15 0 15 30 45
6 — ANGULAR DISPLACEMENT — Deg.

Collector Current
vs. Irradiance
50

40 A

Ic — COLLECTOR CURRENT — mA
N

10 /

0 05 10 1.5 20 25 3.0 35 40 45
Eg — IRRADIANCE — mW/cm?

Switching Time
Test Circuit

Vee=5V

R

v
Light source is a pulsed our

gallium arsenide LED with a R
A L
rise time of less than

500 ns. LED output is A
adjusted until I = 0.8 mA. =

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Phototransistors
Types OP841, OP842, 0P843, OP844, 0P845

068 (1.73) _ .202 (5.13) COLLECTOR
187 (4.75]
.045 (1.14) . !03 0(76 ) oo 4 (chst)
.030 (0.76) e : .48) o .
MAX -I .016 (0.41) 100 (2.54)
— B BASE DIA NOM
187 (4.75) E .048 (1.22)
.179 (4.55) :;: .028 (0.71)
230 (5.84) ‘ §
208 (5.31) —/— /\
\ .046 (1.17)
} = 036 (0.91)
_., 500 (12.7) >>
MIN
EMITTER a5e
DIMENSIONS ARE IN INCHES (MILLIMETERS).
Features Absolute Maximum Ratings (Tp = 26°C unless otherwise noted)
o Collector currents are binned to minimums only ~ Collector-Base Voltage ............ ... oo oV
® Lensed for high sensitivity Collector-Emitter Voltage ..............ooouiii i oV
© T0-18 hermetically sealed package Emitter-Base Voltage . . ... ... 50V
Emitter-Collector VOIBEE . . ... ...\ttt s 50V

Description

The OP841 through OP845 each consist of an
NPN silicon phototransistor mounted in a lensed,
hermetically sealed, T0-18 package. The lensing
effect allows an acceptance half angle of 10°
measured from the optical axis to the half power
point. The base lead is bonded to enable
conventional transistor biasing. Except for minor
differences in collector current ranges and
minimum range binning only, this series is
identical to the OPB00 series and is mechanically
and spectrally matched to the 0P130 and OP231
series of infrared emitting diodes.

.-65°C to +150°C
-65°C to +126°C

Storage Temperature Range . ... ......... oot
Operating Temperature Range

Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering ironl" ......... 240°C
Power DisSipation ... ...........o.iii e 250 mW2
Notes:

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 2.5 mW/°C above 25°C.

{3) Junction temperature maintained at 25°C.

{4 Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Spectral Response of 0P841-0P845
00 vs. GaAlAs and GaAs

LN )
/ ©

Coupling Characteristics
of OP130 and 0P840

=
I
2 =
2
E g
S B AN 3
s N/ \ =
u =
g ® E
g a0 ol \ 34 [y
g Y \ w il
= =
g z
3 22
g // \
o / N o

600 700 800 900 1000 1100 0 0.2 04 0.6 0.8 1.0
X\ — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — inches

Test Conditions (LED): T4 = Ty = 25°C, I = 100 mA,

0C = 0.1%, PW = 100 us

Peak Wavelength - Ap: (A} XSTR — 850 + 30 nm, (8) LED
GahlAs — 875 + 20 nm, (C) LED GaAs — 930 £ 15 am

Optoelectronics Divisiun,ﬁw Electronic Components Group, 1207 Tappan Circle, Carmilton, TX 75006 (214} 323-22[]'[3, TWX-910-860-5958



Types OP841, 0P842, OP843, 0P844, 0P845

Electrical Characteristics (Tp = 25°C unless otherwise noted)

[~ Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Icionf® | On-State Collector Current 0P841 | 0.50 mA | Vge=5.0V, Eg = 5.0 mW/ecm24
0P842 | 2.0 mA | Vgg = 5.0V, Eg = 5.0 mW/erm2®
0P843 | 5.0 mA | Vg = 5.0V, Eg = 5.0 mW/ecm24
0P844 | 7.0 mA | Vg =5.0V, E = 5.0 mW/ecm24
0P845 | 15.0 mA | Vgg=5.0V, Eg = 5.0 mW/ecm24
ICE0 Collector Dark Current 100 nA | VgE=100V, Eg=0
ViBRICEQ | Collector-Emitter Breakdown Voltage 30 v Ic =100 pA
V(BRIECO | Emitter-Collector Breakdown Voltage 5.0 v I = 100 pA
VCE(SAT)® | Collector-Emitter Saturation Voltage 0.40 ) Ig = 0.40 mA, Eg = 5.0 mW/cm2@
i Rise Time 20 us | Vge=50V, Ig=080 mA
tf Fall Time 2.0 us | Rp =100, See Test Circuit

Typical Performance Curves

Collector Dark Current Normalized Collector Current Collector Current
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance
100 20 m P T T 7 T /
CE=
E 4 = |Ee-1 mwiem VgE = 5.0V ' | 4
| / = LED = 0P290C @ \ = 875 nm r 6 |- LIGHT SOURCE IS UNFILTERED
s 10 V4 & PW = 100 s, d.c. = 0.1% / < TUNGSTEN AT 2870°K
= 315} MEASURED 25 ps INTO PULSE. I
« 5
g / 8 NORMALIZED AT Tp = 25° =
! 4 g £, L
< =] 3
3 S 1o e /
S 2 S,
g o | 8 /
g S g /
3 = 82
! .01 / g 05 i /
= 7 | o . y
o E-—
K= 4 /
0 - 0
0 20 40 60 80 100 120 140 -50 -25 0 25 50 75 100 125 0 4 8 12 16 20 24
T — AMBIENT TEMPERATURE — °C TA — AMBIENT TEMPERATURE — °C Ee — IRRADIANCE — mW/cm?
Rise and Fall Time Normalized Collector Current Switching Time
vs. Load Resistance vs. Angular Displacement Test Circuit
70 — 11
Vee=5V TEST CONDITIONS:
| VRL=1V / \ = 875 nm
" FREQUENCY = 100 Hz 2 09 }'F-100mA
N PULSE WIDTH = 1 ms i £ VE=5V | 11
w 50 |LED - 0P290C 3 I.ENS T0 LENS If—
£ A =875 nm = g7 | DISTANCE -6~ | | Veo =5V
5 o 80 [ 11
(=] =]
2 30 7 L ; 0.5 ’ ‘
g /] 3 | \ vout
| £ 03 Light source is a pulsed AL - 1000
= / ] gallium arsenide LED with a
=0 7 rise time of less than
0.1 500 ns. LED output is =
: adjusted until Ig = 0.8 mA.
0
0 2,000 6,000 10,000 45 30 15 0 15 30 45

Ry — LOAD RESISTANCE — Ohms 6 — ANGULAR DISPLACEMENT — Deg.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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NPN Silicon Phototransistors
Types OP841W, OP842W, OP843W, 0P844W, OP845W

202 (5.13)
1187 (4.75) COLLECTOR
(CASE)
.030 (0.76) e -019(0.48) )
MAX "] 016 (0.41) 100 2.5
-f— JE— BASE DIA NOM
187 (4.75) = 048 (1.22)
179 (4.55) —/— 028 (0.71)
230 (5.84) j
200 (5.31) :,’t: /\
L L.__ﬁ 046 (1.17)
"'I N\~ 036 091)
500 (12.7
GLASS FLUSH == 0 >
T0 £.010 (0.25)
EMITTER 457
DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

® Collector currents specified as minimums
® Flat lensed for wide acceptance angle

® T0-18 hermetically sealed package

Description

The OP841W through OPB45W each consist of an
NPN silicon phototransistor mounted in a flat
lensed, hermetically sealed, TO-18 package. The
flat lens allows an acceptance half angle of 40°
measured from the optical axis to the half power
point. The base lead is bonded to enable
conventional transistor biasing. Except for minor
differences in collector current ranges and
minimum range binning only, this series is
identical to the OPBOOW series and is
mechanically and spectrally matched to the
0P130W and OP231W series of infrared emitting
diodes.

Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)

Collector-Base Voltage . ........ ..o i
Collector-Emitter Voltage . ........ ... oo
Emitter-Base Voltage .. ............

Emitter-Collector Voltage . . .........

Continuous Collector Current
Storage Temperature Range

Operating Temperature Range .. .............cooviiiiiiiiaiiiii e, -65°C to +125°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)" ......... 240°C
Power DISSIPAtION . ... ...\t 250 mw2
Notes:

{1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 2.5 mW/°C above 25°C.

(3) Junction temperature maintained at 25°C.

(4} Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Spectral Response of0P841W-0P845W
vs. GaAlAs and GaAs

Coupling Characteristics
of OP130W and OP840W

100 1.0
= \ -
1
z 80 } % 0.8
g —(C) 3 \
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H
I\ 206
= 60 N r/ \ g 0. \
8 (B =] \
s 20 ) \ S04
I - [ \ g
H =
= N\ S 02 AN
g ( / \ N
—
. / N .
600 700 800 800 1000 1100 0 0.1 0.2 0.3 04 05

A — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches
Test Conditions (LED): Tp = Ty = 25°C, If = 100 mA,

DC = 0.1%, PW = 100 s

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B} LED

GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm
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Types OP841W, OP842W, OP843W, OP844W, OP845W

Electrical Characteristics (Ta = 25°C unless otherwise noted)

[ Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
Icionf® | On-State Collector Current 0PBAIW | 0.30 mA | Veg = 5.0V, Eg = 5.0 mW/em24
0P842W | 1.00 mA | Vee=50V, Eg = 5.0 mW/cm24
0PB43W | 1.50 mA | VgE=5.0V, Eg = 5.0 mW/cm2e
0PB44W | 2.0 mA | V=50V, Eg = 5.0 mWiecm24
0PB45W | 2.5 mA | Veg=50V, E = 5.0 mW/em24
ICEQ Collector Dark Current 100 nA | VeE=100V, Eg=0
ViBricEo | Collector-Emitter Breakdown Voltage 30 v Ic =100 A
ViBrieco | Emitter-Collector Breakdown Voltage 5.0 V Ig =100 pA
VeEiSAT)® | Collector-Emitter Saturation Voltage 0.40 v Ig = 0.40 mA, Eg = 5.0 mW/cm24
t Rise Time 2.0 us | Vee=5.0V, Ic=0.80 mA
1 Fall Time 2.0 pus | Ry = 1009, See Test Circuit
Typical Performance Curves
Collector Dark Current Normalized Collector Current Collector Current
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance
100 20 s — 7 T l /
4 — CE.- Vee = 5.0V
B /| E it oot @ x- 875 m / & |- UBHT SOURCE 1S UNFILTERED+——4
g 10 v4 g PW = 100 s, dc. = 0.1% H TUNGSTEN AT 2870
g 8 15 | MEASURED 25 s INTO PULSE. [
5, / g NORMALIZED AT T - 25°C é
£ 1 E 3* {
= s ' £ /
E o g8 53 7
E £ g, A
e S 05
oo A = o . ‘/
8 < /
0 []
0 20 40 60 80 100 120 140 -50 -25 0 25 50 75 100 125 0 4 8 12 18 22 4
TA — AMBIENT TEMPERATURE ~ °C TA — AMBIENT TEMPERATURE — °C Ep — IRRADIANCE — -mW/cm?
Rise and Fall Time Normalized Collector Current Switching Time
vs. Load Resistance vs. Angular Displacement Test Circuit
T A
70 vy 1
VRL=1V
. [ Fhtouencr - 100 b A 09 /r\\ N\ e
3 PULSE WIDTH = 1 ms / & [ \ Veo =5V
g 50 [LE0 - 0P290C 2 ] 1\
H X - 875 nm = 07
E , n}.é § I \ \)‘.
= E]
g / / 35 / \ v
3 7 g U | o our
g / 2 ] TEST CONDITIONS: f.?.?‘m‘".“.’:.'..’:.'&'.‘,":..”»m , $fL-1000
\ =03 - A =875 am rise time of less then L
= / g1l If = 100 mA | 500 ns. LED outputis -
T Z Vee=5V l adjusted until Ig = 0.8 mA,
01 LENS TO LENS
] / / DISTANCE - 8°
0 2000 6,000 10,000 45 30 15 0 15 30 45

R — LOAD RESISTANCE — Ohms

6 — ANGULAR DISPLACEMENT — Deg.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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PN Junction Silicon Photodiode

Type 0P900

035 (0.89) APERTURE
s 28 025 (0.64)
102 (2.59)
024 (0.61)
“" 016 (0.41)
| 0690175 (o
062 (157) —
062 (1.57) 092 (2.34)
1059 (1.50) 084 (213
010 (0.25)
cathooe —/| s - LENS
ANODE
089 (2.26)
1080 (2.03)
DIMENSIONS ARE IN INCHES (MILLIMETERS).

Features

o Miniature hermetically sealed package
® Fast switching speed

® |deal for direct mounting to PC boards

Description

The OP300 consists of a PN junction silicon
photodiode mounted in a miniature, glass lensed
hermetically sealed “Pill” package. The lensing
effect allows an acceptance half angle of 18°
measured from the optical axis to the half power
point. This device can also be used in a
photovoltaic mode.

Absolute Maximum Ratings (Tp ~ 25°C unless otherwise noted)

Reverse VOMBGE . ... o 100V
Storage Temperature Range . . ...............o -65°C to +150°C
Operating Temperature RaNGe .. ..........oooviuuniiiiiiiii i -65°C to +125°C
Soldering Temperature (1/16 inch [1.8 mm] from case for 5 sec. with soldering iron}™ ............. 240°C
Power DISSIPATION . ... ...t 50 mwe
Notes:

{1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering.

(2) Derate linearly 0.5 mW/°C above 25°C.

13) Junction temperature maintained at 25°C.

{4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source.

Typical Performance Curves

Spectral Response and Emission Coupling Characteristics
vs. Wavelength of OP123 and OP900

0 m\ 0
0 /:\_// \ w0 L\
wlfw \ \ o\
\ \ n N

) /// N\ R

0

RELATIVE OUTPUT CURRENT

RELATIVE RESPONSE OR EMISSION — %

600 700 800 900 1000 1100 0 02 04 0.6 0.8 1.0
N\ — WAVELENGTH — Nanometers DISTANCE BETWEEEN LENS TIPS — Inches

Test Conditions (LED): Tp = Ty = 25°C, I = 100 mA,

DC = 0.1%, PW = 100 us

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED
GaAlAs —~ 875 + 20 nm, () LED GaAs — 930 15 nm
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Type OP900

Electrical Characteristics (Tp = 25°C unless otherwise noted)

Symbol Parameter Min. | Typ. | Max.| Units Test Conditions
i3 Light Current 8.0 | 140 pA | VR=10.0V, Eg = 20 mW/cm2@
Ip? Dark Current 10.0 nA | VR=100V, E=0

ViBRIR Reverse Voltage Breakdown 100 | 150 v IR =100 pA
i Rise Time 100 ns | VR=50V, I =80 A
1 Fall Time 100 ns | Ry =1.00 kQ, See Test Circuit

Typical Performance Curves

Dark Current Normalized Light Current Total Capacitance
vs. Ambient Temperature vs. Ambient Temperature vs. Reverse Voltage
100.0 T 1.20 - 20 1 .
[
VR=50V e e
£a-0 // 100 . —1] . Ta-25%T |
5
< 100 4 5 // |
§ 2 80 TEST CONDITIONS: | =]
I 3 =
= = VR=5V =N _
= 2 Eg = 20 mWjcm? S
g 10 / Z 60 X =875 nm _ £
3 = PULSE WIDTH = 100 s 3 \
= 2 DUTY CYCLE - 0.1% 2 8
3 / S 40 MEASURED 25 s INTO PULSE — S N
] N
o 0 / z ! N
=20 S 4 -
-
0.01 0 0
0 20 40 60 80 100 120 140 -50 -25 0 25 50 75 100 125 0 20 40 60 80 100
TA — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C VR - REVERSE VOLTAGE — V
Light Current Switching Time
vs. Irradiance Test Circuit
15 T
VR=50V
TA = 25
CT - 2870°C F 50V
1 Z R
110 y
= / S
&
o«
3
o / o— out
§ 5 Light source is a pulsed Ry -1kQ
T gallium arsenide LED. LED
- output is adjusted until  _L
- / 1L =8 pA. =
0

0 4 8 12 16 20 24
Ep — IRRADIANCE — mW/em?

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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PIN Silicon Photodiodes

Types OP913, OP913W

18004.57)

|05 0190.48) ot
.040(1.02) e B K
oraraw 0400 “0T50.47) A NOM 200608 0
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\¢"0280.71)
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: : a2, 016041}
i — DIA NOM
o 235651 =
i 305(7.75)
Y : 3700.40) . DIMENSIONS ARE N INCHES (MILLIMETERS)
335(851)
e
—*1500(12.70)
MIN
Features Absolute Maximum Ratings (T,= 25°C unless otherwise noted)
e Large active area chip Reverse Voltage . ... ... ... o 32V
® Fast switching time Smragg Temperature Range. .. ... -65°C to +150°C
e Lensed for high sensitivity Operating Tgmperature Range .. TR R RRERER RERERRY -55°C to +125°C
© T0-5 hermetically sealed package Lead Soldering Temperature {1/16 inch [1.8 mm] from case for 5 sec. with soldering o). 24U°ZC
Power DISSIPRtION . ... .\ 150 mw!2!
Notes:

Description

The 0P913 and CP13W each consist of a PIN
silicon photodiode mounted in a two leaded, T0-5
hermetically sealed package. The lensing effect of
the OP313 allows an acceptance angle of 10°
measured from the optical axis to the half power
point. The flat lens of the OP913W allows an
acceptance half angle of 30°. The large active
area chip makes very low level detection possible.
Both devices can be used in the photovoltaic
mode.

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.

(2) Derate linearly 1.5 mW/°C above 25°C.

(3} Junction temperature maintained at 25°C.

(4) Light source is an unfiltered tungsten bulb operating at CT=2870°K or equivalent infrared source.

(5] At any particular wavelength, the flux respensivity, Re, is the ratio of the diode photocurrent to the radiant flux producing it.
Re s related to quantum efficiency by:

Re =19 (‘ﬁ)\m)

Where g is the quantum efficiency in electrons per photon and N is the wavelength in nanometers. Thus, at 800 nm, 0.6 AW
corresponds to a quantum efficiency of 83%.
(6) NEP is the radiant flux, at a specified wavelength, required for unity signal to noise ratio normalized for bandwidth.
NEP= INA/AS where IN/\/A_f is the I}andwidth
Re normalized shot noise.
NEP calculation is made using ivity at peak sensitivity wavelength, with spot noise measurement at 1000 Hz in a noise
bandwidth of 6 Hz. (N, f, Af) = (Ap, 1000 Hz, 6 Hzl.

Typical Performance Curves
Relative Response vs Wavelength

20
10
', \
0.4 /
5 / \
H
2
; 0.1 \
2
2
2 04
01

04 06 08 1.0 12 14
X\ - WAVELENGTH - um
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Types OP913, OP913W

Electrical Characteristics (Ta=25°C unless otherwise noted)

Symbol Parameter Min. Typ. Max. | Units Test Conditions
. 0P313 120 240 uh VR=5.0V, Ee=5.0 mW/cm2 4
L3 Reverse Light Current 0P913W 40 55 uA VR=5.0V, Eg=5.0 mW/cm2 4
Ip B Reverse Dark Current 25 nA VR=100V, Ee=01
- 0P313 400 mV Ee=5.0 mW/cm2 )
voC Open Circuit Voltage 0P913W 300 mv Ee =5.0 mW/cm2 4
< N L 0P913 120 A e ="5.0 mW/cm2 14
iSC Shori Cireuit Current OP913W ) ’}:A EZ:S.U miWjem?2 14
BVR Reverse Breakdown Voltage 32 v IR=100 pA
. 0P913 150 pF VR=0, Eg=0, f=1.00 mHz
C
T Total Capacitance 0P913W 150 pF VR=0, Ee=0, f=1.00 mHz
. ) 0P313 50 ns VR=10.0 V, RL=1 KQ
ton, toff | Turn-on Time, Turn-off Time 0PI13W 50 s VR=100V RL=1KQ
Typical Performance Curves
Total Capacitance Light Current Light Current
vs Reverse Bias Voitage vs Irradiance vs Ambient Temperature
300 20
|
50 R
=1 MH 300}—Va=5V
% ' c1-2870% 18 ]
é 100 T‘ / ‘f‘
g g 0 % g
£ N\ 8 pd :
s
2 4 3 4 £ 08— V=5V
5] \ = / E] i, = ggﬁmwmmz
; =100 ' F— A= nm
IS /r = 0.4]— PULSE WIDTH=100 us
—] g DUTY CYCLE=0.1%
| MEASURED 25 us INTO PULSE
10 Py N I O
10 20 30 0 5 10 15 20 ~50 0 50 100
VR - REVERSE VOLTAGE - V Eg - IRRADIANCE - mWjcm?2 Ta - AMBIENT TEMPERATURE - °C
Dark Current
vs Ambient Temperature
10 I
Ve=5V
10— E:=U //
h /
£ o1 /
§ 01 /,
< o0 /
% 100 150

TA - AMBIENT TEMPERATURE - °C

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators

Standard Optically Coupled Isolators

Specialty Optocouplers

Optically coupled isolators, also called optocouplers, are used to isolate one electrical system from
another in an electronic circuit. They allow direct circuit control with complete electrical isolation of
input from output. These isolators are considered the best, most cost effective devices to eliminate
associated differential ground, ground loop and EMI/RFI problems.

An optically coupled isolator consists of an IRED (infrared emitting diode} connected to the input
circuit, optically coupled to a silicon photosensor at the output circuit. Both IRED and photosensor
are housed in a single package with a light-conducting medium between them.

Optically coupled isolators are used in control and computer networks to isolate electrical “spikes” in
one part of the circuit from transmission to another part. These isolators are especially useful in
appliances and manually controlled electronic equipment to guard the operator against direct
electrical contact with the line voltage. They can also serve as replacements for DC transformers or
mechanical relays. With over twelve years of experience in the design and manufacture of optically
coupled isolators, TRW is a market leader in high technology and specialty couplers. TRW led the
industry by obtaining the first VDE approved IR optoisolator. The product line now contains several
UL and VDE approved types, as well as types approved by BASEEFA {Great Britain) for operation in
flammable atmospheres.

The TRW product line is broad and can meet a wide variety of unique applications. The line consists of:

o Standard couplers with phototransistor or photodarlington output, with current transfer
ratios (CTR) as high as 500 percent, and with input current as low as 0.5 mA.

* Specialty couplers available in several styles of hermetic packages, with isolation voltages up to
50,000 VDC, with guaranteed CTRs up to 700 percent, and with input currents as low as 5mA.

® Triac Drivers with zero current and zero voltage switching modes, with guaranteed LED trigger
currents as low as 5 mA, and with an isolation voltage of +2500 volts.

* High technology couplers with TTL-compatible Photologic™ output, with isolation voltages up to
15,000 VDC, and with the ultimate in speed—up to 5 MHz—available in single and dual channel
Versions.

TRW's standard optocoupler line features the 6 pin P-DIP style case. These optocouplers are
especially useful in applications requiring high voltage and noise isolation. Among such applications
are computer and telephone interconnections, and level shifting and interfacing between logic
families and low input current Ii:{\é receivers. When the application is networking among multiple
hardware units, optically coupled isolators should be designed in for ground loop elimination and
electrical protection.

TRW standard optocouplers contain either a gallium arsenide (GaAs) or gallium aluminum arsenide
(GaAlAs) IRED as input, and a silicon (Si) phototransistor sensor (NPN type) as output. The coupling
medium between the IRED and sensor is a high dielectric silicane gel. The infrared light emitted from
the IRED has a wavelength of 930 nm for the GaAs IRED and 875 for the GaAlAs IRED. Both are
spectrally matched with the photosensor peak spectral response, centered at 850 nm, in order to
assure optimum DC transfer characteristics.

The key design parameters of an optically coupled isolator are the current transfer ratio (CTRI,
which is a measure of the output current for a given input current, and the isolation voltage, which
is the amount of voltage that can be applied between input and output without causing arcing or
breakdown. The CTR for TRW's standard optocouplers range from 2 to 500 percent. The isolation
voltages range as high as 4000 VOC. Specialty couplers and custom products have CTRs and
isolation voltages that often exceed these ranges.

TRW's leadership in optoisolator technology and manufacture began 12 years ago when engineers
developed the company's first infrared optoisolator using hermetic devices. Today, this product, the
0PI120, remains one of the more popular of TRW's line of specialty couplers.

The specialty coupler line offers a wide selection of case types and electrical variations. Isolation
voltages range from 1000 VDC in hermetic T0-5 and TO-72 packages, to 50 KV DC, made possible
by TRW's development of an optical waveguide and custom package using hermetic discretes. Some
of the line's most cost effective parts are the OPI1264A, B, and C types, which offer 10 KV
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electrical isolation in a popular axial package design. Choices of CTRs of 25, 50 or 100 percent are Applications

available with phototransistor output. * AC Voltage Sensing

The OPI102, and OPI103, and JEDEC registered 3N and 4N types are hermetically packaged in T0-5 * Computer Peripherals
and T0-72 metal cans. CTRs range from 15 to 100 percent, and the parts feature phototransistor ® Current Sensing

output for easy design-in to most circuits. The Hi-Rel and Military parts section of this data book ® Data Transmission
contain descriptions of JAN and JANTX versions of many of these specialty coupler products. ® Ground Logp Elimination

® Home Appliances

® |ndustrial Controls

® |nstrument /0 Isolation
® | evel Shifting

® Line Receivers

® Line Voltage Status Indicators
® | ogic Interface

® Micraprocessor Interface
® Motor or Light controls

® Network Isolation

® Polarity Sensing

® Solid State Relays

® Switching Power Supply
® Telephone Ring Detection
© Telephone Switching

Triac Driver Couplers

Opticaly coupled triac drivers are a practical, cost effective method of electrically isolating appliances
and microprocessor equipment. They find use in appliance timing contrals, lighting control systems,
solenoid switching, mator controls and other solid state relay applications.

TRW's line of optically coupled triac drivers consists of four series, the OPI3009 and OPI3020, which
switch at or near zero load current, and the OPI3030 and OPI3040, which switch at or near zero
load voltage. Maximum triac voltage can be either 200 V or 400 V (for use with 115 or 220 VAC).
Most important, trigger current selections span a range of 30 mA down to 5 mA. TRW's leadership in
improving sensitivity to a 5 mA maximum trigger current level has resulted in making these the most
sensitive triac drivers available today.

TRW triac drivers are characterized to have maximum immunity to high frequency AC line noise. Their
commutating dV/dt of 100 V/usec minimizes the chance that the devices will be triggered
unintentionally by voltage spikes or other AC line noise. In addition, TRW's zero voltage crossing
devices efiminate the need for snubber networks which reguire additional companents and associated
PC board space. Fewer components for the circuits mean increased reliability. Finally, TRW's optically
coupled triac drivers can lower noise generation and suppress inrush current to protect inductive or
resistive loads (e.g., lamp filaments).

Application Bulletin 110, printed in this data book, discusses the design considerations needed to use
optically coupled triac drivers correctly, with special attention to appliances.

High Technology or Photologic™ Couplers

TRW's development of Photologic™ advanced IC photosensors has also led to the design of high
technology couplers with 250 K-Baud TTL capability. The OPI8012, OPI8013, OPI8014 and OPI8015
are 6 pin P-DIP Photolagic™ optacouplers. They represent four types of output: buffer totem-pole,
buffer open-collector, inverter totem-pole, and inverter open-collector. If high voltage electrical
isolation is required, the OPI125 through OPI128 series of parts provides these same output options
with 15,000 VDC isolation in a hermetic axial-leaded package.

The TRW line of high technalogy couplers also includes the popular JEDEC registered 6N types. The
BN135 and 6N 136 parts provide speeds of up to 2 MHz. The BN 138 and 6N 139 offer CTRs of 300 and
500 percent, respectively. The top-of-the-line BN 137 offers state-of-the-art speeds of 5 MHz with logic
gate output, and a 700 percent CTR. Part number OPI2630 is a dual channel version of this product,
while the OPIB137 is a less costly version of the BN137 for use where speed is slightly less critical.

Custom Optoisolator Capability

In some critical applications, standard electrical characteristics or package types simply will not
work. TRW has extensive experience in designing and manufacturing custom optoisolators to meet
the most demanding application requirements.

Leadership in Advanced Coupler Research

TRW's Optoelectronics Division has recently patented surface mount optoisolators, OPI210 and
0PI1211, symbols of the Division’s leadership through optoisolator technology. The 6N137 high
technology optocoupler, described above offers the ultimate in speed (5 MHz). Current research and
development efforts at TRW are aimed at surpassing this achievement.

Projects currently in progress at the Division's research and development laboratories include
operating speed improvements, increased photosensor functionality, input sensitivity enhancements,
and innovations in package designs, such as new surface mount products. TRW continues to lead
the industry in state-of-the-art optically coupled isolators.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Optically Coupled Isolators
Types CNY17/1, CNY17/2, CNY17/3, CNY17/4
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Features

e 4000 VDC isolation voltage

o Tightly controlled min-max CTR limits
® |ow cost plastic package

® UL recognized, File No. E58730

® Fast switching speed

Description

The CNY17/1, CNY17/2, CNY17/3, and CNY17/4
are optically coupled isolators consisting of an
infrared emitting diode coupled to an NPN silicon
phototransistor and mounted in a standard six pin
dual in-line package.

This series was originally numbered using Roman
numerals, and may still appear on many prints
and documents using the numbering system
CNY17/1 through CNY17/IV.

Absolute Maximum Ratings (T = 25°C unless otherwise noted) :
Input-to-Output Isolation Voltage ... P +4000 VDOV

Operating Temperature Range ..................ooiiiiiiiiiil i, -55°C to +100°C
Storage Temperature Range .. ............. ... oot -55°C to +150°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron) ......... 260°C2
Input Diode

Reverse DO VOltage . ... ... oo oV
Peak Forward Current (1 usec pulse width, 330 pps). . ... 30A
Continuous Forward Current . ... o e 60 mA
Power DISSIPATION . ... ...\ttt 100 mw®
Output Sensor

Collector-Emitter VOIBOR ... ... ....oooie i oV
Emitter-Collector VOItage . . ... ... oot 7.0V
Power DISSIPALION ... ...\ttt e 150 mwH
Notes:

(1) Measured with input leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate linearly 1.33 mW/°C above 25°C.

{4) Derate linearly 2.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5358
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Types CNY17/1, CNY17/2, CNY17/3,

CNY17/4

Electrical Characteristics (Tp = 25°C unless otherwise noted)

| Symbol | Parameter | Min. | Max. | Units | Test Conditions
Input Diode
VF Forward Voltage 1.65 v If = 60 mA
IR Reverse Current 10.0 ph VR=3.0V
Phototransistor
ViBRICED | Collector-Emitter Breakdown Voltage 70 v Ig=1.00 mA
ViBricBo | Collector-Base Breakdown Voltage 70 v Ig =100 pA
ViBRIEBD | Emitter-Base Breakdown Voltage 1.0 v Ig =100 pA
IcEo Dark Current CNY17/1, CNY17/2 50 nA V=100V
CNY17/3, CNY17/4 100 nA Vee=100V
Coupled
CTR Current Transfer Ratio CNY17/1 40 80 % Ip=10.0 mA, Vgg=5.0V, See Fig. 1, 2, 3
CNY17/2 63 125 % IF=10.0 mA, VgE=56.0V
CNY17/3 | 100 200 % IF=10.0 mA, Vgg=5.0V
CNY17/4 | 160 320 % Ip=10.0 mA, Vgg=56.0V
VCE(SAT) | Saturation Voltage 0.40 v IF=10.0 mA, Ig =2.5 mA, See Fig. 1
Viso Isolation Voltage 4000 vDC See Note 1

Thermal Behavior Data

RTHJA — Thermal resistance, junction to ambient air
RtHJX — Thermal resistance, junction to some mounting surface
TTH — Thermal time constant

K — Thermal rating factor

RTHJA or X | TTH

oW 10-2 s6c K Condition

750 1.70 0.008 | Free air

500 1.70 0.008 | Mounted in standard DIP socket.

450 1.70 0.008 | Mounted in 1/16” (1.6 mm) thick double

sided PC board.

See Application Note 111 for information on proper soldering technigue.

Typical Performance Curves
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Types CNY17/1, CNY17/2, CNY17/3, CNY17/4

Typical Performance Curves

Relative Output Current vs. Relative Output Current vs.
Ambient Temperature Diode Forward Current
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Types CNY17/1, CNY17/2, CNY17/3, CNY17/4

Typical Performance Curves
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Phototransistor Output
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Switching Time Test Circuits

No. 1 — SWITCHING TIME vs. LOAD RESISTANCE

RiN Vec=10V
INPUT
Vour
[lo Sm—

RL

No. 2 - SWITCHING TIME vs. BASE RESISTANCE

Rin Vec=10V
INPUT
JL T
Vout

RB ¢

’Elx
NOTE: Rise Time [t is time required for collector current to increase from 10% to 0%
of its final value. Fall Time (tf) is time required for the collector current to decrease from

90% to 10% of its initial value. Delay Time (tg) is the time from input pulse leading
edge to point where collector current reaches 10% of its final value.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Optaelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-810-860-56358
©TRW Inc. 1985, 1982. TRW is the name and mark of TRW Inc.

Printed in U.S.A.
105




Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5179
January 1985

7 7wy

Optically Coupled Isolators

Types OPI102, OPI103

021059 6 LEADS - GOLD PLATED KOVAR

016(0.41
200(5.08) DIA 018041 bagi1 02
SEE NOTE 1 =" max
f t
CoF . 2 2w me
i 70450114 7 309(7.75) 33808,
0 0280.74) l —t—
e[| 8001520 o NICKEL
.034(0.86) __T l‘_ 500112.70) o | 8570
028(0.71) 165(4.19)

NOTE 1: THIS DIMENSION IS
CONTROLLED AT THE HOUSING SURFACE

ANODE

DIMENSIONS ARE IN INCHES (MILLIMETERS)
COLLECTOR

BOTTOM VIEW

Features

 High DC current transfer ratio

® T0-5 hermetically sealed package

© 1000 volt isolation

® Base lead is provided for conventional
transistor biasing

Description

The OPI102 and OPI103 are optically coupled
isolators consisting of a gallium arsenide infrared
emitting diode and an NPN silicon phototransistor
mounted in a hermetically sealed TO-5 package.
TO-5 packages offer high power dissipation, ease
of heat sinking and superior hostile environment
operation.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage . . .......... ... ... ... +1000 voc!!
Storage and Operating Temperature Range . ................................... -55°Cto +125°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron). .. ... . .. 240°012)
Input Diode

Forward DC Current (B5°C or below) ... ............oeee 40 mA®)
Reverse Voltage . ... ... o 20V

Output Sensor
Continuous Collector Current
Collector-Emitter Voltage ........... ... . ... . . . .l .
Collector-Base Voltage ........... .. . ...

Emitter-Base Voltage . ........... ... 40V
Power DisSipation . .. ... ... ... 300 mw"4l
Notes:

(1) Measured with input leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate linearly 0.67 mA/°C above 65°C.

{4) Derate linearly 3.0 mW/°C above 25°C.

(6) Measured with input and output leads shorted together.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-310-860-5958
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Types OPI1102, OP1103

Electrical Characteristics (TA=25°C unless otherwise noted)

[ Symbol | Parameter [ Min. [ Typ. [ Max. [Units| Test Conditions |
Input Diode
VF Forward Voltage 130 | V. |[IF=100 mA
IR Reverse Current 100 | wA |VR=20V
Output Sensor
V(BRICEQ | Collector-Emitter Breakdown Voltage 35.0 V [Ic=100mA, iB=0, IF=0
V(BRICBO | Collector-Base Breakdown Voltage 35.0 V. |Ic=100 pA, 1B=0, IF=0
V(BRIEBO | Emitter-Base Breakdown Voltage 40 V| IE=100 wA IB=0, IF=0
ICE0 Collector-Emitier Dark Current 100 | nA |VCE=20V, IB=0, IF=0
hFE Forward Current Gain 0PI102 300 VCE=5.0V, Ic=10.0 mA, IF=0
0PI103 500 VeE=5.0V, Ic=10.0 mA IF=0
Coupled
IC(ON) n-State Collector Current OPIT02 | 2.50 mA | VCE=5.0V, IF=10.0 mA, IB=0
0PI103 | 10.0 mA | VCE=5.0V, IF=10.0 mA, IB=0
VCE(SAT) | Collector-Emitter Saturation Voltage 0PI02 0.30 V {Ic=25mA, IF=20 mA
OPI103 0.30 V 1ic=100mA IF=20 mA
RIO Input-to-Output Resistance 10" Q [ Vig=+1.00 kV (See Note 5]
Clo Input-to-Output Capacitance 25 oF [ Vig=0, f="1.00 MHz (See Note 5)
1 QOutput Rise Time 5.0 us {Vec=100V, IF=10.0 mA
1 Output Fall Time 5.0 us | RL=1009 (See Test Circuit)

Typical Performance Curves

Collector Current vs
Collector-Emitter Voltage (OP1102)

Collector Current vs
Collector-Emitter Voltage (OPI1103)

Collector Current vs
Diode Forward Current
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4 80
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£ 30— IF =30 mA 260 IF=30 mA g i ooz ]
3 5 g 3
1.0
-3 " T -3 T -3 - =
g IF=20 mA 2. 1F=20 mA e F -
<20 <40 2 = -
g = e E .
1= o T S /
L0 =10 mh S F/, E
L ]
0 0 0.01 11 L L 11 1 L1
0 5 10 15 20 25 0 5 10 15 20 25 01 04 10 40 10 40 100
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Normalized On-State Collector Current Diode Forward Current Test Circuit
vs Free-Air Temperature vs Diode Forward Voltage
T T 60 o— ——0
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IB=0 50
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TA - FREE AIR TEMPERATURE - °C VF - DIODE FORWARD VOLTAGE - V
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~
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IF - DIODE FORWARD CURRENT - mA
©
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o
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NORMALIZED ON-STATE COLLECTOR CURRENT

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators
Types OPI110, OPI110C, OPI110B, OPI110A, OPI113

-~ 550(1400) ——] ] 230584 |
025064 MAX 2201559
"015(0.38) DOT INDICATES PIN 1
SQ NOM
L “ il [}
=Y/ 60660
T /= 240(7.00)
@ |
06001.52) o) o2z l=—

04001 DZ) NOM - SEE NOTE 1 MIN NOM

NOTE 1: THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE. DIMENSIONS ARE IN INCHES (MILLIMETERS).

0PI110 P13
*CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER.

Features

® 10 KV electrical isolation

® Phototransistor or photodarlington output option
® |ow cost plastic housing

* VDE approved

© UL Recognized File Number E5873016)

® BASEEFA Approved File Number SFA/19/104/01

Description

The OPI110 series and the OPI113 are optically
coupled isolators, each containing a gallium
arsenide infrared emitting diode and an NPN
silicon phototransistor {OP1110 series) or photo-
darlington (OPI113} sealed in a precast opague
housing. This series is designed for applications
requiring high voltage isolation between input
and output.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage . . .. ... ... oo +10kvoc!!
Storage Temperature Range. .. ... .. —40°C to 100°C
Operating Temperature Range -40°C to +85°C

Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron). .. ... ... 240°¢12
Input Diode
Forward DC CUMTeNt ... ... 40 mAl
Reverse DO Voltage . .. ... ..o o 20V
Power DisSIDALION . ... ... 50 mwHl
Output Photosensor
Collector-Emitter Voltage (OPIV10) .. ... ... ..o oo oV
OPIII) 150V
Emitter-Collector Voltage . ... ... ... o o 50V
Power DISSIDAtION . .. ...\ 100 mw'
Notes:

(1) Measured with input diode leads shorted together and output leads shorted together. Typical input/output capacitance is .06.
(2] RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.

(3} Derate linearly 0.73 mA/°C above 25°C.

(4) Derate linearly 0.91 mW/°C above 25°C.

(5} Derate linearly 1.82 mW/°C above 25°C.

{6) UL recognition is for 3500 VAC, 1 minute only.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-810-860-5358
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Types OPI110, OPI110C, OPI110B, OPI110A, OPI113

Electrical Characteristics (Ta = 25°C unless otherwise noted)

[ Symbol Parameter | Min.[Max.IUnitsl Test Conditions ]
Input Diode
VF Forward Voltage OPI110 160 | V |IF=20 mA
OPI113 160 | V. |IF=20 mA
IR Reverse Current 100 | wA |VR=20V
Output Photosensor
VIBRICEQ | Collector-Emitter Breakdown Voltage OPI110 30 VoIc=100 uA
0PI113 15 V. |ic=1.00mA IF=0
VIBRIECO | Emitter-Collector Breakdown Voltage 0PI110 5.0 V. 1IE=100 pA, IF=0
QP13 50 V {IE=100 pA, IF=0
ICEQ Collector-Emitter Dark Current 0PI110 100 | nA |VCE=15V, Ee=0
0PI113 100 | nA |Vgg=100V, Eg=0
Coupled
IC/F DC Current Transfer Ratio 0PI10 | 125 % |IF=10.0 mA, VCE=50V
OP110A | 25 % {IF=10.0 mA VCE=50V
0PI10B| 50 | 126 % |IF=10.0 mA, VCE=50V
0PI110C | 100 % |IF=10.0 mA VCE=5.0V
0PI13 50 % [IF=50mA VCE=20V
VCE(SAT) | Collector Saturation Voltage OPI110 040 | V |IF=10.0 mA Ic=1.60 mA
OPI113 0.80 | V |IF=100mA, IC=50 mA
ICEQ Collector-Emitter Dark Current 0PN10 200 { nA |VCE=20V, IF=0
0PIN13 100 | nA | VgE=100V, [F=0
ViSO Isolation Voltage 100 kVDC | (See Note 1)
Typical Performance Curves (OPI110 Only)
Collector Current vs Relative Coliector Current vs Diode Forward Current vs
Collector-Emitter Voltage Diode Forward Current Diode Forward Voltage
10 N L e o N B B B
N =32 ma e — I ' /
8 A + = « 50
ATk ¥ ] 1
5, \F=24 mA < 10 - S 40 TA=70°C 1/
5 I/ K g F 1 &, |
= F=16mA| g | - ] TA=25°C
E, - L TN
= 50 m!l Maximum Power 201 & 20
3 So z - 2 Ta=40°
' IF=8 mA 3~ T 7 N /L
22 2 [~ VCE=5V ] =10 /
oorl—1 1 / Lol 0 AL
5 10 15 20 25 01 10 10 100 06 08 10 12 14 16 18
VCE - COLLECTOR-EMITTER VOLTAGE - V IF - INPUT DIODE FORWARD CURRENT - mA VF - FORWARD VOLTAGE - V
Relative Collector Current vs Relative Collector Dark Current Switching Time
Ambient Temperature vs Ambient Temperature Test Circuit
1.2 10°
e 10 /,— < 10? I - vee=10V
§ 0.8 / > § 10 Ic=2 mA for
z IF=10 mA & opi110
S VeE=5V wo Ig=1 mA for
2 08 =2 10 UORK
g 32 _E= 2000 L
L 04 §10"
= = )
= s . Vero5 v L] tr and tf for OPI110 are typically 4 ps.
02 10 ESE:' 7 t; and tg for OPI113 are typically 40 ps.
| 1] The input form is supplied by a g
I]-50 25 0 25 50 75 100 Wleo -25 o0 25 50 75 100 with the following characteristics: Zgyt =509,

TA - AMBIENT TEMPERATURE - °C

TA ~ AMBIENT TEMPERATURE - °C

ty <15 ns, duty cycle =1%, pulse width =
100 pus.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators
Types OP1120, OP1123

.320 (8.13) .800 (20.32)
"’1 ETL ] r‘ T TR l"‘““,:'n“;,‘“’
320 (8.13) ° 0 = a0 °
200052 @ | o
o ) =/= =/=1u) o
.022 (0.59)
FizTag0) V1A NOM
DIMENSIONS ARE IN INCHES (MILLIMETERS)
Mt " TS 1o M T e
}
: -7 --i—. (@) : 1 q: )
@t N : _ 6 me N i )
- 0PI120 0PI123
Features Absolute Maximum Ratings (T = 25°C unless otherwise noted)
® 15 kV electrical isolation Input-to-Output Isolation Valtage .......... ...t +15 kvVDC
® Phototransistor or photodarlington output option  Storage Temperature Range .. ............... ..., -55°C to +125°C
® Hermetically sealed LED and photosensor Operating Temperature Range ............ ..., -565°C to +100°C
* Base contact is bonded for conventional Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)? ... ... ... 240°C
transistor biasing Input Diode
Forward DC Current. . ... ..o 150 mA®
Description Reverse DCVOIAge . . ... ... ..o 3.0V
The OPI120 and OPI123 are optically coupled Power DisSipation ... ... ... .. ... 200 mwe
isolators each containing a gallium arsenide Output Photosensor
infrared emitting diode and an NPN silicon Collector-Emitter Voitage — OPI120. .. ... ... . 25V
phototransistor (OPI1120) or photodarlington OPIT23. 20V
(OP1123) sealed in a high dielectric plastic Emitter-Collector Voltage . .. ... ... ..o 5.0V
housing. LED and sensors are in hermetically Collector-Base Voltage — OPI120 .. .. .. ... ... . 25V
sealed packages. This series is designed for 0PI 23 o 0V
applications requiring high voltage isolation Power DISSIation . ... .. ... 250 mwe!
between input and output. Notes:

(1) Measured with input leads shorted together and output leads shorted together in air with a maximum relative humidity of
50%. If suitably encapsulated or oil immersed, the isolation voltage is increased to at least 25 kV.

{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.

{3) Derate linearly 2.0 mA/°C above 25°C.

(4} Derate linearly 2.67 mW/°C above 25°C.

() Derate linearly 3.33 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types OPI120, OPI123

Electrical Characteristics (Tp = 25°C unless otherwise noted)

[ Symbol | Parameter | Min. | Typ. [Max.| Units | Test Conditions |
Input Diode
VE Forward Voltage 0PI120 1.50 Vv IF=30 mA
0PI123 1.50 v IF=10.0 mA
R Reverse Current 0PI120 100 pA | Vg=30V
0PI123 100 wA |Vg=3.0V
Output Photosensor
ViBRICEQ | Collector-Emitter Breakdown Voltage 0PI120 | 25 v Ic=1.00 mA
0PI123 | 20 v Ic=1.00 mA
ViBRIEco | Emitter-Collector Breakdown Voltage 5.0 v Ig =100 A
ViBricBo | Collector-Base Breakdown Voltage 0PI120 | 25 ) Ig =100 pA
0PI123 | 30 v Ig =100 pA
ICE0 Collector-Emitter Dark Current 100 nA | Vgg=100V
Coupled
I/l DC Current Transfer Ratio OPI120 | 20 | 70 % IF=10.0 mA, Vgg=5.0V
0PI123 | 50 % Ip=10.0 mA, Vgg=2.0 V
VCE(SAT) | Saturation Voltage 0PI120 0.5 v IF=30 mA, Ig=1.00 mA
0PI123 1.20 ) IF=5.0mA, ig=1.00 mA
Viso Isolation Voltage 16.0 kV | See Note 1
i Output Rise Time 0PI120 20 pus | Vgo =100V, Ig=2.0 mA, R = 100Q
t Output Fall Time 0PI120 2.0 s See Test Circuit
tr Output Rise Time 0PI123 40 pus | Vgo=10.0V, Ig=1.00 mA, R = 100Q
I Output Fall Time 0PI123 40 s See Test Circuit
Typical Performance Curves (OPI120 Only)
Collector Current vs. Collector Current vs. Relative Collector Current vs.
Collector-Emitter Voltage Diode Forward Current 2 Temperature
30 30 :
\\ VCELWV - Ig=10mA
< s“"‘\ T % // Z 10 ~ Veg=10V
. L~ g < / ] ~N
Z t E 20 / 3 08 \
£ B o Dsarion E / 5
e 15 T « 15 o 06
g r IRk N 2 / 8
= mi
i 5 Hel T \ =5t\~~- Z‘ 5 // E; 02
© F 7 Lo
, ! 13 :zlmA 1 - ,
0 5 10 15 20 25 30 ’ 0 5 10 15 20 25 30 ~50 -25 0 25 50 75 100
Vge - COLLECTOR VOLTAGE ~ V If — DIODE FORWARD CURRENT - mA Ta — AMBIENT TEMPERATURE - °C
Normalized Dark Current vs.
. Ambient Temperature Switching Time vs. Collector Current Test Circuit
105 T 25 T 1= 10mA Vee=10V
- Vcs_=1gV VEg=10V
E o Ta =25°C // . \\‘ ]r !
% S \\,_ CRL=1KS2
g / =
3 V4 o <
g / § \ 2000 AL
3 102 10 RL = 478 & L
: // S
IS 10 &8 N Tl
= / . ™ Ao The input waveform is supplied by a generator
10 ) o 11 with the following characteristics: ZgyT = 50,
5 25 45 65 85 100 0.1 10 1 tr < 16 ns. Duty cycle = 1%, pulse
Tp - AMBIENT TEMPERATURE — °C Ig ~ COLLECTOR CURRENT - mA width = 100 us.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Photologic™ Optically Coupled Isolators
Types OPI125, OPI126, OPI127, OPI128

32018.13) 800120.3) 400(10.2)
" ooz 700017.8) NOM
2015 o1 == 6RO F743 13) 03
:300:7:62: Voo A4 | 04
02 L —/— I3 ot 747 61 05
022(0.59)
012(0.30) VA NOM

DIMENSIONS ARE IN INCHES (MILLIMETERS)

Features

® Four output options

® 15 kV input-to-output isolation voltage
® Direct TTULSTTL interface

® High noise immunity

® Data rates to 250 KBaud

® Hermetically sealed

Description

The OPI125, OPI126, OPI127, and OPI128 each
contain a gallium arsenide infrared emitting diode
coupled to a monolithic integrated circuit which
incorporates a photodiode, a linear amplifier and a
Schmitt trigger on a single silicon chip. The
devices feature TTL/LSTTL compatible logic level
output which can drive up to 8 TTL loads directly
without additional circuitry. Also featured are
medium speed data rates to 250 KBaud with
typical rise and fall times of 25 nsec. Both the
infrared emitting diode and the Photologic™ sensor
are in hermetically sealed packages for maximum
long term stability and are mounted in a high
dielectric plastic housing.

Absolute Maximum Ratings (Ta=25°C unless otherwise nmedl

Input-to-Output Isolation Voltage . . ........................ ... ... +15 kvdci?)
Supply Voltage, VCC (not to exceed 3seconds) . ................. ... ... .. +100V
Storage Temperature Range ... ...................coiiiiii -55°C to+100°C
Operating Temperature Range. . ........ ... . ... .. ... ooiiiiiiiiiii.. -55°C to+100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)@ .. .. ... 240°C
Total Device Power DISSIPation . ... ............ oo 400 mw®)
Input Diode Power Dissipation . ............... ... .. ... o i 250 mw@
Output Photologic Power Dissipation 200 mw(s!
Duration of Output Short to VCC or Ground (OPI125, OPN27) ............................. 1.00 sec.
Duration of Qutput Short to VCC (OPI126, OPI128) . ... ... ... .. ... ... 1.00 sec.
Voltage at Output Lead (OPI126, OPI128) . . ....... ... ... ... ... i, »V

: Forward D.C. Current......... ... ... ... 25 mA
Diode input Reverse D.C. Voltage ............ ... ... i 20V

Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recom-
mended. Duration can be extended to 10 seconds max. when flow soldering. (3) Derate linearly 5.33 mW/cm? above 25°C.
(4) Derate lingarly 3.33 mW/cm? above 25°C. (5) Derate linearly 2.67 mW/cm? above 25°C.

Schematics

0PI125 (Totem-Pole Output) Buffer OP1127 (Totem-Pole Output) Inverter

Vee

“}K

OP1128 (Open-Collector Output) Inverter

Nt

GND

Optoel‘ectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-810-860-5358
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Types OPI1125, OPI126, OPI1127, OPI128

Electrical Characteristics (-40°C to +70°C unless otherwise noted)

[ Symbol | Parameter | Min. [ Typ. | Max. |Units| Test Conditions |
Diode Input
VF Forward Voltage 150 | V| IF=10.0 mA, TA=25°C
IR Reverse Current 100 | wA |VR=20V, TA=25°C
IF(+) LED Positive-Going Threshold Current 75 | mA [VCC=50V
IF(+)/if(-) | Hysteresis Ratio 20

Photologic™ Output

vee Operating Supply Voltage 48 52| V

Icc Supply Current 20 mA | VeC=52V, IF=00r 7.5 mA

0PI125 (Buffer, Totem-Pole)

voL Low Level Output Voltage 040 | V |Vcc=48VY,IoL=13.0mA, IF=0mA
VOH High Level Output Voltage 24 V. [VeC=4.8V, IpH=-800 uA, IF=7.5 mA
108 Short Circuit Qutput Current -30 -120| mA |VeC=52V, IF=75 mA, Output=GND

0PI126 (Buffer, Open-Collector)
VoL Low Level Output Voltage 0.40 V {VeC=48V, 10L.=13.0mA, IF=0 mA

I0H High Level Output Current 100 | wA |VeC=48V, VOH=30V, IF=75 mA

OPI127 (Inverter, Totem-Pole)

VoL Low Level Output Voltage 040 | V |vcC=48V, I10L=13.0-mA IF=75mA
VOH High Level Qutput Voltage 24 V | VeCc=48V, IoH=-800 pA, IF=0 mA
oS Short Circuit Output Current -30 -120| mA |Vee=5.2V, IF=0 mA, Output=GND

0PI128 (Inverter, Open-Collector)

VoL Low Level Output Voltage 040 | V [VcC=48V,I0L=130mA IF=75mA

I0H High Level Output Current 100 | wA |[VCC=48V, VOH=30V, IF=0 mA

0P1125, OPI127
tr, tf Output Rise Time, Output Fall Time 70 ns

vee=50V, TA=25°, IF=0 or 10.0 mA
f=10.0 kHz, D.C. =50%, RL=8 TTL Loads

tPLH,tPHL | Propagation Delay, Low-High, High-Low 5 us

0PI126, OPI128

tr, tf Output Rise Time, Output Fall Time 70 ns

Vee=5.0V, TA=25°C, IF=0 0r10.0 mA,
f=10.0 kHz, D.C. =50%, RL=360Q

tPLH,tPHL [ Propagation Delay, Low-High, High-Low 5 us

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types OP1125, OPI126, OP1127, OPI128

Typical Performance Curves

VOL. VOH-OUTPUT VOLTAGE-V V

°

10H-OUTPUT CURRENT-uA

IcCL, ICCH-NORMALIZED SUPPLY CURRENT

4.0

3.0

20

0
-55 -35 -15 5 25 45

0.9

08

0.7

0.6

0.5

04

03

0.2

0.1

65 -35 -15 5

0.8

0.6

04

s

L]

-55 -36 -15 5

Output Voltage vs.
Ambient Temperature

|

VoK
=T

vee=4.75V
| Output Current:

Low, 12.8 mA
High, -800 uA

[~ Light Source for VOH: 2 mW/cm2
GaAs (935 nm) via glass fiber optic
b

VoL
]

65 85
TA-AMBIENT TEMPERATURE- °C

Output Current (High) vs
Ambient Temperature

1056 125

L

N

1

|~ vee=475V
VoH=30V

Output Unloaded

| Light Source 2 mW/cm2 GaAs (335 nm)
via glass fiber optic
1 1 1 1

! 1 L

25 45 65 85
TA-AMBIENT TEMPERATURE- °C

OPI125, OPI126
Normalized Supply Current vs
Ambient Temperature

105 126

/cBL
lecy Y I~
\\
vee=5.25V
Output Unloaded
[ Light Source for ICCH: 2 mW/cm2

GaAs, A =935 nm
Normalized to TA =25°C

25 45 65 85
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OPI125, OPI127

0P1126, OP1128

10S-SHORT CIRCUIT OUTPUT CURRENT-mA

1r, t-SWITCHING TIME-ns

IcCL. ICCH-NORMALIZED SUPPLY CURRENT
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T T
| Vee=525V
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M~~~
a0
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TA-AMBIENT TEMPERATURE-°C
Rise Time and Fall time vs
Ambient Temperature
50 T T T T T T
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/
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o
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Short Circuit Output Current vs.
Ambient Temperature
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OPI127, OP1128
Normalized Supply Current vs
Ambient Temperature
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I Light Source for IcCL=2 mW/cm2
GaAs, A=935 nm
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Types OPI125, OPI126, OPI127, OPI128

Typical Performance Curves

Trigger Current vs Propagation Time vs Data Rate vs
. Ambient Temperature Ambient Temperature Ambient Temperature
Vec=57V 600
Output Load: 8 TTL equivalent circuit
/ 7 I Pulse Fraquency: 10 kHz
Pulse Amplitude: 10 mA 500
23 « 44 @ 3| Outy Cycle: 50% e
o WA n A
g A ES |
=3
s -~ = [ d £ 400
£ - w ~ = / T I
&2 W e = =
é / g 2 — r ¥ & \
E A 2 = 300
= T = W 3
= g // IF=10mA, Vg =5V N
21 . _— ] Input Signal: 50% duty cycle
me“«l) !‘wu. [ 200 | Dutput Signal:
"?“v;, 2-4 v l"'l:: Low, 0.4 V max
, 2. High, 2.4 min
. (IlutnutIUnln-fed | Output Load: 12.8 mA Low; -800 pA High
-55 -35 -15 5 25 45 65 85 105 125 - - : y y . "

° 100
-65 -3 -15 5 25 45 65 85 105 125 -55 -35 15 5 25 45 65 85 105 125

g o
TA-AMBIENT TEMPERATURE- °C TA-AMBIENT TEMPERATURE-°C TA-AMBIENT TEMPERATURE-°C

Switching Test Curve for Inverters

OUTPUT
Vo

LED: f=1kHz, D.C.=50%

Switching Test Curve for Buffers

INPUT
IFIN) IF=0
tPLH
vou
outPUT T ——— —— —— 14V
Vo

LED: f=KkHz, D.C.=50%

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

e — e ——————————————————————————
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
© TRW Inc. 1985. TRW is the name and mark of TRW Inc. Printed in U.S.A.

115




Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5194
January 1985

ll vy

Optically Coupled Isolators
Types 0P|1264 OPI1264C, OPI1264B, OPI11264A

025064 o 5501397 o
015(0.38) 230{2 gg) [~
S0 NOM /— NOTCH INDICATES PIN 1
! =,]= = (
e 55 648
L rm_—]-;‘,: =-'//= 245(6.22)
@ }
055(1.40) o] 5000127) |«
“045(1.14) SEE NOTE 1 MIN NOM

DIMENSIONS ARE IN
NOTE1: THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE INCHES (MILLIMETERS).

(3) o— m
}‘7/ v
(4) o—r (2)

* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER.

Features
® 10 kV electrical rating
® High current transfer ratio
® Low cost plastic module
* V/DE approved File No. 30 431
VDE rated for:
Surface leakage current: Group Il (KB > 600)
Creeping distance =12 mm
Air path =15 mm
® UL recognized File No. E58730(6)

Description

The OPI1264, OPI1264A, OPI1264B, and
0PI1264C are a family of optically coupled
isolators, each consisting of a gallium arsenide,
infrared emitting diode, coupled to an NPN silicon
phototransistor sealed in a precast opague
housing. This series is designed for applications
requiring high voltage isolation between input and
output.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage ............. ... ... ... ................. +10.0 kvoc!
Operating Temperature Range . ..................... ... .. i -40°C to +85°C
Storage Temperature Range. . .................. ... -40°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron). . ... . ...240°C2)
Input Diode

Forward DC CUMent. . ... ... 40 mA®)
Reverse DCVOIAGE . . . ... ..o 20V
POWET DISSIDATION . . ..o 50 mwi4
Output Phototransistor

Collector-Emitter Voltage . ........ ... ... oo i oV
Emitter-Collector Voltage . . . ... ... oo 50V
Power DisSIDAtION . .. ... ... 100 mW!S!
Notes:

(1) Measured with input diode leads shorted together and output leads shorted together. Typical input/output capacitance is .06 pf.
{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.

(3) Derate linearly 0.73 mA/°C above 25°C.

(4) Derate linearly 0.91 mW/°C above 25°C.

(5) Derate linearly 1.82 mW/°C above 25°C.

(6) UL recognition is for 3500 VAC, 1 minute, only.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-310-860-5958

116



Types OPI1264, OPI1264C, OPI1264B, OPI1264A

Electrical Characteristics (Ta=25°C unless otherwise noted)

| Symbol Parameter | Min. | Max. |Units| Test Conditions
Input Diode
VF Forward Voltage 160 | V |IF=20 mA
IR Reverse Current 100 | pA |VR=20V
Output Phototransistor
VIBRICEO | Collector-Emitter Breakdown Voltage 30 Vo |Ic=100 pA
VIBRIECO | Emitter-Collector Breakdown Voltage 50 V. [lE=100 pA
ICE0 Collector-Emitter Dark Current 100 | nA | VCE=15V, Eg=0
Coupled
IC/F DC Current Transfer Ratio 0PI1264 | 125 % |IF=10.0 mA, VCE=50V
0PI1264A 2% % | IF=10.0 mA, VCE=50V
0P11264B 50{ 126 | % |IF=10.0 mA, VCE=50V
0PI1264C| 100 % |IF=10.0 mA, VCE=5.0V
VIso Isolation Voltage 10,000 V| (See Note 1)
VCE(SAT) | Collector-Emitter Saturation Voltage 040 | V |IF=100mA Ic=160 mA
ICE0 Collector-Emitter Dark Current 200 | nA |VCE=20V, IF=0
Typical Performance Curves
Collector l;urrent vs Relative Collector Current vs Relative Collector Current vs
Collector-Emitter Voitage Diode Forward Voltage Ambient Temperature
E T T T T T CETTTIT T T 1.2
r__ 0PI1264C s -1 . 10 o
€ " oenzeep g L B £ / \\\
M - 0P)1264A 8,5 5 os Vd "
a S - - « =10 mi
§ WE = g N = Ve =5 ¥
o - — = o 0.6
« — —4 (=] - - s
£ o ] g g
E| = = 01 g 04
8 ] g r 3 =
_;',0‘01 =10 MA—E o — VCE=5V | = 02
. L1 Yy] / il l‘ L1l
n.o%m X | 10 0.1 10 10 100 T TR a— 50 75 100
VgE - COLLECTOR-EMITTER VOLTAGE - V IF - INPUT DIODE FORWARD CURRENT - mA Th - AMBIENT TEMPERATURE - °C
Diode Forward Current Collector Dark Current Switching Time
vs Diode Forward Voltage vs Ambient Temperature Test Circuit
10°
o—_
50 I ' / 102 lp ——— Vec=10V
k- / / .~ Ig=2mA
' £
= 40 Th=70°C g1
/i
é 30 TA=25°'1\L/ / 33 10 2000 1000
z | =8 . ton= 4ys TYP
&V f-—wcc I\/ g0 4 loft=3ps TYP
=10 | /4 “ o Veg=5V ] - -
0 k_//_ / jeju I The input waveform is supplied by a generator with the
TR " Y EEETIY 1”—50 7 0 P w0 ra— following characteristics: ZQUT =509, tr < 15 ns,

VF - FORWARD VOLTAGE - V

TA - AMBIENT TEMPERATURE - °C

duty cycle = 1%, pulse width =~ 100 ps.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle,

© TRW Inc. 1985. TRW is the name and mark of TRW Inc.

11

Carrollton, TX 75006 (214} 323-2200, TWX-910-860-5358
Printed in U.S.A.




Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5188
January 1985

T

Optically Coupled Isolator

Type OPI130

.200(5.08) DIA
SEE NOTE 1

BOTTOM VIEW

.600(15.24)
.500(12.70)

\

S 1
== |
==

a

.021(0.53)
016(0.41) 6 LEADS - GOLD PLATED KOVAR
__.I |<— .040(1.02)
MAX
) '

.51)  .370(9.40)
.305(7.75)  .335(8.51

:5*—T___
[ NICKEL

185(4.70)
= 1654.19)

Jfes

NOTE 1: THIS DIMENSION IS CONTROLLED
AT THE HOUSING SURFACE.

DIMENSIONS ARE IN
INCHES (MILLIMETERS)

Features

® Photodarlington output

© T0-5 hermetically sealed package

© 1000 volt isolation

® Base lead is provided for conventional
transistor biasing

Description

The OPI130 is an optically coupled isolator
consisting of a gallium arsenide infrared emitting
diode and an NPN silicon photodarlington mounted
in a hermetically sealed T0-5 package. T0-5
packages offer high power dissipation, ease of
heat sinking and superior hostile environment
operation.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage . .. ........................ ...
Storage Temperature Range. ........................ ... ..
Operating Temperature Range . .................. ...

+1000 voc!!
-65°C to +150°C
-55°C to +125°C

Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron). .. ... . .. 240°C12!
Input Diode

Forward DC Current (B5°C orbelow) ............................ 40 mA®I
Reverse VoRage. . . ... 20V
Power DISSIPAtION . . ... ... 60 mwd!
Output Sensor

Continuous Collector Current .. ....... ... i 50 mASI

Collector-Emitter Voltage
Collector-Base Voltage

Emitter-Base Voltage . . ....... ... . 50V
Power DISSIDAtION . .. ... ..o 300 mw'4
Notes:

(1) Measured with input leads shorted together and output leads shorted together.
{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.

(3) Derate linearly 0.6 mW/°C above 25°C.
(4) Derate linearly 3.0 mW/°C above 25°C.

(5) Derate linearly to 125°C free-air temperature at the rate of 0.67 mA/°C.

Uptoelectrbnics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 756006 (214) 323-2200, TWX-910-860-5958
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Types OPI130

Electrical Characteristics (TA=25°C unless otherwise noted

[ Symbol

Parameter

T Min. ] Typ. [Max. [Units|

Test Conditions ]

Input Diode

VE Forward Voltage 1.30 V |IF=100mA
IR Reverse Current 100 | pwA [VR=20V
Output Photodarlington
VIBRICEQ | Collector-Emitter Breakdown Voltage 25 V |Ic=1.00 mA, 1B=0, IF=0
VIBRICBO | Collector-Base Breakdown Voltage 25 V {Ic=100 pA, IE=0, IF=0
V(BRIEBO | Emitter-Base Breakdown Voltage 50 V| IE=100 pA, Ic=0, IF=0
ICEO Collector-Emitter Dark Current 100 | nA | VCE=100VY, 18=0, IF=0
800 A | VCE=100V, 18=0, IF=0, TA=100C
hFE DC Current Gain 12000 VCE=5.0V, Ic=10.0mA, IF=0
Coupled
ICION) On-State Collector Current 10.0 mA |VCE=20V, IF=50mA IB=0
VCE(SAT) | Collector-Emitter Saturation Voltage 100 V |Ic=1.00mA IF=50mA
] Leakage, Input-to-Output 10.0 [ nA [V|g=+1.00 kV (See Note 1)
RIO Input-to-Output Resistance 10m ] 10™ Q | Vio=+1.00 kV (See Note 1)
Cio Input-to-Output Capacitance 30 pF | VIo=0, f=1.00 MHz (See Note 1)
tr Output Rise Time 50 us (VeC=20V, IF=50 mA
1 OQutput Fall Time 50 us | RL=1009 (See Test Circuitl

Typical Performance Curves

Collector Current vs

Collector-Emitter Voltage

® Aol
Maximum Dissipati
75 -—
z W\ IF =15 mA
S I I S
; / )\IF:‘O mA
3
3 IF=5 mA
= 4 LA\F=4 mA
5 C
2 N IF=3 mA
E ] '4
8 F=2mA
~
e 15 P 1 t_
IF=1mA
] 1
0
0 2 4 6 8 10 12 14
VCE - COLLECTOR-EMITTER VOLTAGE - V
Input Diode Forward Voltage
vs Forward Current
« /1]
<
: / [
)
= 40 TA=70°C
£
- |
N
S |
& O qp=-ssC
:
0 / /
0 < >
0 08 10 12 14 16 18

VF - FORWARD VOLTAGE - V

ICEQ ~ COLLECTOR DARK CURRENT - nA

IC - COLLECTOR CURRENT - mA

Collector Current vs
Diode Forward Voltage

70
VCE=2V
80 B=0 _‘
% A m=2sc
a0 4
30 /
20 /
10
0
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IF - DIODE FORWARD CURRENT - mA
Collector Dark Current
vs Ambient Temperature
10 4
108— /
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ol IF=0
10 1B=0 /'
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o /
/V
10
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; /
7
1072
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Normalized Collector Current vs
Ambient Temperature

16 | ]7
VCE=2 V —
IF=
21, ™ o |
H N
3
s
S
ER
o
g =
= * Normalized to Value at Ty =25°C
Z 4
g
=
-75 -25 0 25 75 125
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Test Circuit
o—¢ —o
IF=5mA Veg=20V
47K g !!\“
4 At
L |
s 10002 100Q i

The input waveform is supplied by a generator with the
following characteristics: ZQUT =50, tr < 15 ns,
duty cycle = 1%, pulse width = 100 ps.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolator

Type OP1140

Q1900481 4 L£ADS — GOLD PLATED KOVAR

.1002.54) DIA 040(1.02
SEE NOTE 1 I %—l
T }
2 3 == 195(4.95 230(5.84)
1 4 048022 s A17a‘4.52| 209(5.31)
i 028071 ‘l —
it I\~ NICKEL
45° }
500(12.70 210(5.33
“‘u’:r ,1'”” MiN 170432
0360.91)
COLLECTOR (ELECTRICALLY
LED CATHODE —\ Y CONNECTED TO CASE)
9’0
VEW NOTE 1: THIS DIMENSION IS CONTROLLED
BoToM * ‘ AT THE HOUSING SURFACE.
EHES MLLMETERS) O R
ewirreR — 60 anone

Features

e T0-72 hermetically sealed package

© 1000 volt isolation

o Withstands HTRB at 125°C, VCE =20 volts

Description
The OPI140 is an optically coupled isolator
consisting of a gallium arsenide infrared emitting

diode and an NPN silicon photosensor mounted in

a hermetically sealed T0-72 package. T0-72
packages offer high power dissipation, ease of
heat sinking and superior hostile environment
operation.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage . .............................................. +1000 voct!
Storage Temperature Range. ..............o oo -65°C to +150°C
Operating Temperature Range . .......... ..o -55°C to +125°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron). . .. .. ... 240°C'2
Input Diode

Forward DC Current. . .. ..o o 40 mA
Reverse DCVOIge . . ... oo 3oV
Power DISSIDATION .. .. ... 60 mw#!
Output Phototransistor

Collector-Emitter Voltage . .......... ... i i oV
Emitter-Colledtor Voltage . . ............ oo e 70V
Continuous Collector Current . ... o 30 mA
Power DISSIDAtION . ... . ... 200 mwH
Notes:

(1) Measured with input leads shorted together and output leads shorted together.

{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate linearly 0.6 mW/°C above 25°C.

(4) Derate linearly 2.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5358
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Type

0PI140

Electrical Characteristics (Ta=25°C unless otherwise noted)

[ Symbol Parameter | Min. | Typ. [ Max. [ Units] Test Conditions
Input Diode
VF Forward Voltage 150 V lIF=40 mA
IR Reverse Current 100 | pwA [VR=30V
Output Phototransistor
V(BRICEQ | Collector-Emitter Breakdown Voltage 30 V |ic=1.00mA, IF=0
VIBRIECO | Emitter-Collector Breakdown Voltage 70 Vo | IE=100 pA, IF=0
ICED Collector-Emiuter Dark Current 50 nA | VeE=100V, IF=0
Coupled
ICION) 0On-State Collector Current 150 mA | VCE=100V, IF=10.0 mA
VCE(SAT) | Saturation Voltage 0.50 V | IF=40 mA, Ic=1.60 mA
o Leakage, Input-to-Output 100 | nA [ Vip=+1.00 KVDC. (See Note 1
Ri0 Input-to-Output Resistance 10" Q | Vip=500V (See Note 1
tr Output Rise Time 20 us (Vec=100V, Ic=1.00 mA
tf Qutput Fall Time 20 us | RL=1009 (See Test Circuit)
Typical Performance Curves

Collector Current vs
Collector-Emitter Voltage

20 T
Ta=25°C
NOTE: 4 IF =40 mA
K
15 T
£ / IF =30 mA
=4
o
3
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Diode Forward Voltage
vs Diode Forward Current
60
. ] ]

'S
=)

w
S

=i
Tor
e

~J

1)

I - DIODE FORWARD CURRENT - mA

20 / /
i /
0
06 08 10 12 14 1.6 18

VF - DIODE FORWARD VOLTAGE - V

Collector Current vs
Diode Forward Voltage
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Collector Dark Current vs
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Test Circuit

470
vee=10V
Ic=10 mA

RL=1000

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators

Types OP1150, OPI153

RED END leCATES WHITE DOT INDICATES BLACK END INDICATES
/ POSITIVE LEADS \ SENSOR
~
e =—(3)
——
J | == (5)
320 8. 13)L 317 (605)
300 752) ' 315603} ' o an
sy
.015 (0.38) DIMENSIONS ARE IN INCHES (MILLIMETERS)
me— 2" lem e — 0
] 1
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I 1 !
Weg—r - el e ™ — ()
OPI1150 OP1153

Features

© 50 KV electrical isolation

® Phototransistor or photodarlington output option

© Hermetically sealed LED and photosensor

® Base contact is bonded for conventional
transistor biasing

Description

The OPI150 and OPI153 each contain a gallium
arsenide infrared emitting diode and an NPN
silicon phototransistor (OPI150) or photodarlington
{OPI153) optically coupled by means of a light
pipe and mounted in a high dielectric plastic
housing. LED and sensors are in hermetically
sealed packages. This series is designed for
applications requiring very high isolation between
input and output.

Absolute Maximum Ratings (T = 25°C unless otherwise noted)

Input-to-Output Isolation Voltage . . .. ... i +50 kv
Storage Temperature Range .. .......... ... .. -40°C to +85°C
Operating Temperature Range ... ...... ... oo -40°C to +85°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}? ....... .. 240°C
Input Diode
Reverse VOItage .. ... ... i 3.0V
Continuous Forward CUITeNt . .. ... ... . 50 mA
Power DISSIPAtION . . .. ..ot 200 mwe
Output Photosensor
Collector-Emitter Voltage — OPI150 . . ... ... .. 0V
OPITBS 15.0V
Emitter-Collector Voltage — OPIT50 ... .. ... ..o 5.0V
OPITBd 50V
Collector-Base Valtage — OPI160 . ... ... .. 30V
0PGBS 2V
Power Dissipation — OPI160 .. ... ... ... .. . . 250 mww
OPIIBd 250 mw@
Notes:

(1) Measured with input leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. .
(3) Derate linearly 3.33 mW/°C above 25°C.

(4} Derate linearly 4.17 mW/°C above 25°C.

Optoelectronics Division,

TRW Electronic Components Group, 1207 Tappan Circle,

Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Types OPI150, OPI1153

Electrical Characteristics (T = 25°C unless otherwise noted)

[ Symbol | Parameter | Min. | Max. | Units | Test Conditions |
Input Diode
VE Forward Voltage 0PI150 1.50 v IF=50 mA
OPI163 1.60 v IF =50 mA
IR Reverse Current 100 pA VR=3.0V
Qutput Photosensor
ViBricEo | Collector-Emitter Breakdown Voltage 0PI150 30 v Ic = 1.00 mA
OPI153 | 15.0 v Ic=1.00 mA
ViBRieco | Emitter-Collector Breakdown Voltage 5.0 v Ip =100 pA
ViBricBo | Collector-Base Breakdown Voltage 0PI150 30 v Ic = 100 A
0PI153 20 v Ic =100 pA
IcE0 Collector-Emitter Dark Current 0PI150 100 nA Vgg=100V
0PI153 500 nA Vee=100V
IcBO Collector-Base Dark Current 0PI150 50 nA Veg =100V
Coupled
Ig/lF DC Current Transfer Ratio 0PI150 | 10.0 % Vee=5.0V, IF=10.0 mA
0PI153 25 % Vee=5.0V, IF=20 mA
IceioN) | On-State Photodiode Current 0PI150 | 10.0 pA Ve =50V, IF=20mA
VCE(SAT) | Saturation Voltage 0PI150 0.50 v IF=16.0 mA, Ig =1.00 mA
0PI153 1.20 ) I[F=30mA, Ig=2.0mA
Typical Performance Curves (OP1150 Only)
Collector Current vs. Collector Current vs. Relative Collector Current vs.
Collector-Emitter. Voitage Diode Forward Current , Temperature
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Test Circuit

Ip=10mA Veg=10V

20082 RL

The input waveform is supplied by a generator
with the following characteristics: Zgy = 5092,
t < 15 ns. Duty cycle = 1%, pulse

width = 100 ps.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958
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Surface Mount Optically Coupled Isolators

Types OPI210, OPI211

CONTACT VIEW (BOTTOM)

TOP VIEW

¥
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ANODE (PIN 1)

EMITTER COLLECTOR

.025(.635)

) .015(.381)
CATHODE |SQ. 3 PLCS
m @
0402 ¥
oua« zo:n-—| }*—4 03762 ¢ 00s(203)
@ NOM
07001.78) :
MAX H
H
1 ‘
AN

DIMENSIONS ARE IN INCHES (MILLIMETERS)

Features

© Micro miniature package—ideal for hybrid
applications

e TTL, DTL compatible

® High OC current transfer ratio

® Four bonding pads for attaching to hybrid
substrates

® 1 KV electrical isolation

© High efficiency gallium aluminum arsenide
emitter

Description

The OPI210 and OPI211 are optically coupled
isolators each consisting of a gallium aluminum
arsenide LED and a silicon phototransistor
mounted and coupled on a thick film ceramic
substrate. These solid-state optocouplers are ideal
for hybrid applications. Four thick film bonding
pads make electrical connections easy.

The OPI210 and OPI211 are identical except for
the DC current transfer ratio. Both were designed
with high reliability in mind and are ideally suited
for use in MIL-STD-883 hybrid applications.

Device mounting may be achieved using silver or
gold filled epoxies. The OPI210 and OPI211 are
sensitive to some hybrid cleaning processes.
Consult factory for details.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage . .. ............................... . e +1000 VDC
Storage Temperature Range. . .................... ... ... ... -65°Cto +150°C
Operating Temperature Range. .. ................... ... -55°C to +125°C

Input Diode
Forward DC Current {B5°C or below) .. ......... . ... ... ... ..
Peak Forward Current (1 us pulse, 300 pps)

Reverse VOltage . . .. ... oo 30V
Power DiSSIDation . ... ... ... o i 30 mwia
Output Transistor

Collector-Emitter Voltage ......... ... ... ... BV
Emitter-Collector Valtage . .. ... ... ... .. .. .0V
Continuous Collector Current . ... . 40 mA
Power DiSSIDAtION .. ... ... o 200 mwW®

Notes: (1) Measured with input diode bond pads shorted together and output bond pads shorted together. (2) Derate linearly
between 65°C and 125°C free air temperature at the rate of 3.0 mW/°C. (3) Derate linearly to 125°C free air temperature at
the rate of 2.0 mW/°C.

Typical Performance Curves

Diode Forward Voltage vs
Diode Forward Current
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I - FORWARD CURRENT - mA

vUptoelecfmnics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214) 323-2200, TWX-010-860-5358
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Types OPI210, OPI211

Electrical Characteristics (Ta=25°C unless otherwise noted)

[ Symbol | Parameter [ Min. ] Typ. | Max. [ Units| Test Conditions |
Input Diode
VE Forward Voltage 1501 V [IF=10.0 mA
IR Reverse Current 100 | wA [VR=20V
Output Phototransistor
V(BRICEQ | Collector-to-Emitter Breakdown Voltage 35 V [Ic=100 A, IF=0
V(BRIECO | Emitter-to-Collector Breakdown Voltage 7.0 V. [IE=100 pA, IF=0
ICEQ Collector-Emitter Dark Current 100 | nA [VCE=20V, IF=0
Coupled
Ic/IF DC Current Transfer Ratio 0PR210 [ 50 % [IF=10.0 mA VCE=50V
0PI211 | 200 % |IF=10.0 mA VCE=50V
VCE(SAT) | Collector-to-Emitter Saturation Voltage 030 V {Ic=100mA IF=20 mA
1r Output Rise Time 160 | wus |[Vcc=10.0V, RL=100Q
tf Qutput Fall Time 15.0 | pus | Pulse width =100 ps, duty cycle=1%

Typical Performance Curves

Collector Current vs
Forward Current
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The output waveform is monitored on an
oscilloscope with the following characteristics:
tr=12ns. RAIN=1MQ, Cin=20 pF.

_II‘_.J?JI—W
0

VOLTAGE WAVEFORMS

Test Circuit

IF=10 mA vee=10V

100Q

.[’ 2009

The input waveform is supplied by a generator
with the following characteristics: Zgyr =509, tr
=15 ns, duty cycle = 1%, pulse width =100 ps.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle,

© TRW Inc. 1985. TRW is the name and mark of TRW Inc.
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Optically Coupled Isolators

Type OPI2100
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Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
e 4 kV isolation Input-to-Output Isolation Voltage. .. ........ ... ... o +4000 voc!!
® High current transfer ratio Storage Temperature Range. . ................. ... .. ... ... .. ... ... -55°Cto +150°C
® Direct interface with up to 10 TTL loads Operating Temperature Range. . ............... ... ... .. ... .. .. .. .. ...... -55°C to +100°C
® UL recognized File No. E58730 Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)? . 260°C
Input Diode
Description Forward DC Current. ... ... 60 mA
The OPI2100 consists of a gallium arsenide Peak Forward Current (1 us pulse, 300pps) .. .......... ... ... .. ... . ... ... 30A
infrared emitting diode and an NPN silicon Reverse Voltage . ... ... ... o 6.0V
phototransistor mounted in a standard plastic six ~ Power DisSipation . ............... I 100 mw!3
pin dual-in-ine package. This device is designed to  Output Transistor
directly drive from 1 to 10 TTL loads and has Collector-Emitter Voltage .......... ... . ... oV
very good output sinking characteristics at low Collector-Base Voltage ....... ... ... .. ... v
sink current. Emitter-Collector Voltage .......... ... ... . ... ... 60V
Power DiSSIDAtion ... ... ... . 150 mwH4

Notes:

(1) Measured with input diode leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
{3} Derate linearly 1.33 mW/°C above 25°C.

(4) Derate linearly 2.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5358

126



Type OPI2100

Electrical Characteristics (TA=25°C unless otherwise noted).

[ Symbol | Parameter | Min. | Typ. | Max.|Units| Test Conditions |
Input Diode
Vg Forward Voltage 1401 V| If=40 mA
IR Reverse Current 100 | uA {VR=60V
Output Phototransister
ViBRICEQ | Collector-Emitter Breakdown Voitage 30 V [lg=100mA
ViBRieco | Emitter-Collector Breakdown Voltage 6.0 Vo |lg=100 pA
ViBRicBQ | Collector-Base Breakdown Voltage 30 vV |Ig=100 pA
IcEQ Collector-Emitter Dark Current o 50 nA | Veg=50V
hre DC Current Gain 100 Vee=5.0V, Ig=100 mA
Coupled
IC/IF DC Current Transfer Ratio ' 150 % |VeE=5.0V, IF=100 mA
IC/IF DC Current Transfer Ratio 50 % |VCE=60V, lf=32-32mA °
VCE(SAT) | Saturation Voltage 060 | V |ic=160mA lf=32mA

Typical Performance Curves

Diode Forward Current vs Relative Collector Current vs Normalized Current Transfer Ratio
Diode Forward Voltage Ambient Temperature vs Time
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=R g 06 =
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Base-Emitter Resistance
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators
Types OPI2150, OP12250
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Features Absclute Maximum Ratings (To=25°C unless otherwise noted)
© 1500 or 2500 valt isolation Input-to-Output Isolation Voltage OPI2150. ... .. ... . ... .. i +1500 vDC(M
 High current transfer ratio OPI2250 ... +2500 voCt!
® Low cost 6 pin dual-in-line package Storage Temperature Range. . ............. ... ... ... ... ... ... -55°Cto +150°C
o UL recognized File No. E58730 Operating Temperature Range. ... -55°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron). ... ... 260°C
Description Input Diode
The OPI2150 and OPI2250 each consist of a Forward DC Current. .. ... .. 60 mA
gallium arsenide infrared emitting diode coupled to :eak For\\;w:rd Current (1 ps pulse, 300 pps) ... o g[]c
an NPN siicon phototransistor mounted in a six PeverseD' oltage . '2500 ......................................................... 10[] \}\?‘3’
pin duakindine package. The OPI2150 and 0(:'\/:;:' " 's:ﬁ:fil VEBFLL o m
g z::tzv(?r? Va;ﬁa'd:m'ca' except for input-to-output Power DISSIDAtION ... ... o 150 mw@
ge. BIBRICED . -« v vee et e e 20V
VIBRICBO . - - e vt et oV
L o 50V

Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is
recommended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly .1.33 mW/°C above 25°C.
(4) Derate linearly 2.0 mW/°C above 25°C.

Typical Performance Curves

Diode Forward Current vs Relative Collector Current vs
Diode Forward Voltage Diode Forward Current
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Types OPI12150, OPI12250

Electrical Characteristics (TA=25°C unless otherwise noted)

[ Symbol ] Parameter [ Min. [ Typ. [Max. [ Units] Test Conditions ]
Input Diode
VE Forward Voltage 1.50 V ]IF=100 mA
V(BRIR Reverse Breakdown Voltage 20 V_ {IR=100 pA
IR Reverse Current 100 | pA [VR=20V
Output Phototransistor
V(BRICEQ | Collector-to-Emitter Breakdown Voltage 20 V_ lic=1.00mA
VIBRIECO | Emitter-to-Collector Breakdown Voltage 5.0 V 1IE=10.0 gA
V(BRICBO | Collector-Base Breakdown Voltage 30 V. [Ic=10.0 pA
ICEQ Collector-Emitter Dark Current 10.0 [ 100 nA |VCE=100V
ICB0 Collector-Base Dark Current 50 nA | Vce=100V
CCE Capacitance_Collector-to-Emitter 8.0 pF | VCE=0
hFE DC Current Gain 150 VCE=5.0V, Ic=100 A
Coupled
IC/IF DC Current Transfer Ratio 2.0 5.0 % [IF=10.0 mA, VCE=50V
VCE(SAT) | Collector-to-Emitter Saturation Voltage 0.40 V  [IF=50 mA, IC=1.00 mA
VISO Isolation Voltage OPI2150 1500 VDC | See Note 1
0PI2250 2500 \VDC
RIO Input-to-Output Resistance 10" Q | Vip=500V, See Note 1
Cio Input-to-Output Capacitance 20 pF [ f=1.00 MHz, See Note 1
tr Output Rise Time 20 us | VCC=100V
Ic=20 mA )
tf Output Fall Time 2.0 us | RL=1009, See Test Circuits
Typical Performance Curves
Collector Current vs Relative Collector Current vs Relative Collector Dark Current vs
Collector-Emitter Voltage Ambient Temperature Ambient Temperature
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Rise and Fa!l Time vs Delay, Rise, and Fall Time Switching Time
Load Resistance vs Base Resistance Test Circuits
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. =
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Optically Coupled Isolators
Types OPI2151, OPI2251
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Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
© 1500 or 2500 volt isolation Input-to-Output Isolation Voltage OPI2151 ... ... .. ... ... +1500 voc(i
@ High current transfer ratio OPI2OST .. +2500 vDC!Y
® [ow cost 6 pin dual-in-line package Storage Temperature Range. ........ ... ... .. ... ... . ... . ... ..., -55°C to +150°C
© UL recognized File No. E58730 Operating Temperature Range . ............... ... ... ... ... .. . ..., -55°C to +150°C
Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)@ .. ... .. 260°C
Description Input Diode
The OPI2151 and OPI2251 each cansist of a Forward DC Current... ... .. .. SR 60 mA
gallium arsenide infrared light emitting diode Peak Forward Current (1 us pulse width, 300 pps}. .. ............. .. ... ... ... ... ... ... 30A
coupled to an NP silicon phototransistor mounted Eeverseu Voltage . (2500’ ............................................................ Jov
in a six pin dual-in-line package. The OPI12151 and oower |§IS|patlt)_n
OPI2251 are identical except for input-to-output Putput' ransistor
isolation voltage. ower DisSipation . ... ... ...
BIBRICED . -« v
VIBRICBO. -« oot
VIBRIECO -« - oot 50V

Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA rosin flux is
recommended. Duration can be extended to 10 sec. max. when flow soldering or using a solder pot. (3) Derate linearly 1.33
mW/°C above 25°C. (4) Derate linearly 2.0 mW/°C above 25°C.

Typical Performance Curves

Diode Forward Current vs Relative Collector Current vs
Diode Forward Voltage Diode Forward Current
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Types OPI2151, OPI2251

Electrical Characteristics (Ta=25°C unless otherwise noted)

[ Symbol ] Parameter [ Min. | Typ. [ Max. [Units| Test Conditions 1
Input Diode
VE Forward Voltage 160 | V. |IF=10.0 mA
V(BRIR Reverse Breakdown Voltage 30V V. {IR=100 uA
IR Reverse Current 100 pwA [VR=30V
Output Phototransistor
V(BRICEQ | Collector-to-Emitter Breakdown Voltage 30 V lic=10mA
V(BRIECO | Emitter-to-Collector Breakdown Voltage 5.0 V. [IE=100 pA
V(BRICBO | Collector-Base Breakdown Voltage 30 V_|lc=100 A
ICEQ Collector-Emitter Dark Curreni 50 | 100 nA [VCE=100V
ICBO Collector-Base Dark Current 20 nA |VeR=100V
CCE Capacitance Collector-to-Emitter 8.0 pF |VCE=0
hFE DC Current Gain 150 VCE=5.0V, Ic=100 A
Coupled
IC/IF DC Current Transfer Ratio 10.0 | 20 % JIF=10.0 mA, VCE=50V, I1B=0
VCE(SAT) | Collector-to-Emitter Saturation Voltage 0.40 V |IF=10.0 mA Ic=250 uA, Ig=0
ViSO Isolation Voltage OPI2151 1500 VDC | See Note 1
0PI2251 2500 VDC
RID Input-to-Output Resistance 101 Q | Vio=500V, See Note 1
Cio Input-to-Output Capacitance 20 pF [ f=1.00 MHz, See Note 1
tr Output Rise Time 20 us {Vee=10.0V, 1t=2.0 mA
1 Qutput Fall Time 2.0 ps | RL=1009, See Test Circuit
Typical Performance Curves
Collector Current vs Relative Collector Current vs Relative Collector Dark Current vs
Collector-Emitter Voltage Ambient Temperature Ambient Temperature
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Rise and Fall Time vs Delay, Rise, and Fall Time Switching Time
Load Resistance vs Base Resistance Test Circuits
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators

Types OPI2152, OP12252
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Features

© 1500 or 2500 valt isolation

® High current transfer ratio

® Low cost 6 pin dual-in-line package
® UL recognized File No. E58730

Description

The OPI2152 and OPI2252 each consist of a
gallium arsenide infrared light emitting diode
coupled to an NPN silicon phototransistor mounted
in a six pin dual-in-line package. The OPI2152 and
0PI2252 are identical except for input-to-output
isolation voltage.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage OPI2152. .. ... ... . . ... .. . +1500 vpc(
OPI2252 ..o +2500 voc!!

Storage Temperature Range. .. ............... .. .. -55°C to +150°C

Operating Temperature Range. . ................ ... ... . ... ............. -55°C to +100°C

Lead Soldering Temperature (1/16 inch {1.6 mm] from case for 5 sec. with soldering iron)®@. .. 260°C

Input Diode

Forward BC Current. ... ... o 60 mA

Peak Forward Current {1 s pulse, 300 pps) ... ... 30A

Reverse Voltage . . .. ... ..o o Jov

Power Dissipation (25°C) . .. .. ..o 100 mw @

Output Transistor

Power Dissipation . . .. . . .. T 150 mw@

BIBRICED. .........

V(BRICBO .

VIBRIECO . o oot 5 oV

Notes: (1) Measured with input diode leads shorted together and output leads shorted together: (2) RMA flux is
recommended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 1.33 mW/°C above 25°C
(4) Derate linearly 2.0 mW/°C above 25°C.

Typical Performance Curves

Diode Forward Current vs Relative Collector Current vs
Diode Forward Voltage Diode Forward Current
VT T T 77
= I ! / - ]
| 50 s I~ 1
- g L
g / / 5 ]
£ a0 Ta=70 £ 10} =
o l e — —
= N o -
= 30 3
§ TA=25 C7 / ¢ - —
& 20 | | < 0
e r4=55°|:/( /\/ B 3
1 ! - —
w10 A e VCE=5V
| / .
0 AL A oot 1AL 1l o1l
06 08 10 12 14 16 18 0.1 10 10 100
VF - DIODE FORWARD VOLTAGE - V IF - INPUT DIODE FORWARD CURRENT - mA
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Types OPI2152, OP12252

Electrical Characteristics (TA=25°C unless otherwise noted)

| Symbol | Parameter [ Min. | Typ. [Max. [Units] Test Conditions |
Input Diode
VF Forward Voltage 150 V [IF=100mA
VIBRIR Reverse Breakdown Voltage 3.0 V_ [IR=10.0 gA
IR Reverse Leakage Current 10.0 | wA [VR=3.0V
Output Phototransistor
V(BRICEQ | Collector-to-Emitter Breakdown Voltage 30 V |Ic=1.00 mA
V(BRIECO | Emitter-to-Collector Breakdown Voltage 5.0 V. [IE=10.0 pA
V(BRICBO | Collector-to-Base Breakdown Voltage 50 V_]Ic=10.0 yA
ICE0 Coliector-Emitter Dark Cuneiii 50 A0 nA | VCE=100V ) ]
ICBO Collector-Base Dark Current 20 nA | VeB=10.0V
CCE Capacitance Collector-to-Emitter 8.0 oF [VeE=0
hFE DC Current Gain 250 VCE=5.0 V, Ic=100 pA
Coupled
IC/IF DC Current Transfer Ratio 20 40 % [IF=10.0 mA VCE=50V
VCE(SAT) | Collector-to-Emitter Saturation Voltage 040 | V_[IF=10.0 mA, Ic=500 pA
VIS0 Isolation Voltage OPI21562 1500 VDC | See Note 1
0PI12252 2500 VDC
RI0 Input-to-Output Resistance 10" Q | Vip=500V, See Note 1
Clo Input-to-Output Capacitance 2.0 pF [ f=1.00 MHz, See Note 1
tr Output Rise Time 20 us | Vee=10.0V, Ic=2.0mA
tf Output_Fall Time 2.0 ps_| RL=1009, See Test Circuit

Typical Performance Curves

Collector Current vs
Collector-Emitter Voltage

Relative Collector Current vs
Ambient Temperature

35 12
I AN
30 150 mW Power ,) 0
. N N . =
‘é I Q|sstnal|un P /\ E / \
L BT F=40m 7 N £ s /] N
g ' N = 1F =10 mA
& 20 F=30mA - S VeE=5V
o 1 Z 08
215 1 3
2 _ L// -
E 10 A' IF—LZDmA N —1 g 0.4
3 t—= =
O =
o 5  IF=10mA \ g 4
0
% 1 2 3 4 5 8§ 7 -50 -25 0 25 50 75 100
VCE - COLLECTOR-EMITTER VOLTAGE - V TA - AMBIENT TEMPERATURE - °C
Rise and Fall Time vs Delay, Rise, and Fall Time
Load Resistance vs Base Resistance
10 MVgg=10v ] ::]
Ic=2.0mA —tr - Rise Time
, (See Test Circuit 1) / 00 ]
<80 v Q"
@ T 8.0 A
i 60 / Z 70—t - Fall Time
; y é 6.0
2 g 50
= 2 s
Z w0 3 pd
| @ 40 /
\
-: = 30 vee=100V -
< 20— = 20 Ic=2.0 mA -
RL= 10000
10 (See Test Circuit 2) —
0 0 L 1 I Ll
0 200 400 600 800 1000 100K ™ oM

RB - BASE RESISTANCE - Q
AL - LOAD RESISTANCE - Q B SE RESISTANCI

Relative Collector Dark Current vs
Ambient Temperature

10°

10?

RELATIVE
COLLECTOR DARK CURRENT

vee=10V-r—

-25 0 25 50 75
TA - AMBIENT TEMPERATURE - °C

100

Switching Time
Test Circuits
No. 1 - Switching Time vs. Load Resistance

RN Veg =10V
O—AA—
INPUT
Vout
[ou—
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No. 2 - Switching Time vs. Base Resistance
RN Vgg=10V

INPUT

Vout

R
B¢ =1k

=

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators
Types OPI2153, OPI12253

- 3700.40)
33008.38)
®0 O -
B e B e O s | f e T
300(7.62) [“90° .350(8.89)
260(6.60) NOM 30007.62)
240(6.10) » l ‘
© 00
MOLDED DOT INDICATES PIN 1 L gl']‘;:g;g: 6 PLCS
o308 uz?;f‘,sn ® ® “
gl i ,_.._I"“"L_YJ
.021(0.53) I
.1102.79) “0150.38) & PLS 13 é %
0501.27) 200254 o @ ®
= NOMm
Features Absolute Maximum Ratings (Ty=25°C unless otherwise noted)
e 1500 or 2500 volt isolation Input-to-Output Isolation Voltage OPI2153. ... ... ... .. ... ... ..., . +1500 vDCctM
e High current transfer ratio OPI2253 ... . +2500 voct!
® Low cost 6 pin dual-in-line package Storage Temperature Range. .. .................. ... ... .. ............ ....-55°Cto +150°C
e UL recognized File No. E58730 Operating Temperature Range -55°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)®@. ... .. 260°C
Description Input Diode
The OPI2153 and OPI2253 each consist of a Forward DC Current. . .......... .. h ........................................ 60 mA
gallium arsenide infrared light emitting diode geak For\\;valrd Current {1 us pulse width, 300 pps) B PR ggc
coupled to an NPN silicon phototransistor mounted PoeverseD ota%e. ey s S0
in a six pin duakindine package. The OPI2153 and wer Dissipation (26°C) ... m
OPI2253 are identical except for input-to-output Qutput Transistor
olorindule ot for inp P Power DisSIDation . ... ... 160 mw
Solation voltage. BIBRICED . - o oo
1T
VIBRIECO - - - - - e e ettt e e e

Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is
recommended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 1.33 mW/°C above 25°C.
(4) Derate linearly 2.0 mW/°C above 25°C.

Typical Performance Curves

Diode Forward Current vs Relative Collector Current vs
Diode Forward Voltage Diode Forward Current
YT T T T T

E 50 / ' / s T N
/1] M )
< o 1.0
;5, 40 u:Io (N 1 / g = =
=] = — —
R 5 8
E TA=25°C \J S L -
sl £
w 20 = 01 —
8 TA=55°C/L g C -
(=] ‘ [
L0 ' A e I VCE=5V |

0 J.A/ oorl—1 1 / L lLl Ll

06 08 1.0 12 14 16 18 0.1 1.0 10 100
VF - DIODE FORWARD VOLTAGE - V IF - INPUT DIODE FORWARD CURRENT - mA
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Types OPI2153, OP12253

Electrical Characteristics (TA =25°C unless otherwise noted)

[ Symbol | Parameter { Min. | Typ. | Max. | Units| Test Conditions
Input Diode
VF Torward Voltage T40] V JIF=160 mA
V(BRIR Reverse Breakdown Voltage 3.0 V_ |IR=10.0 xA
IR Reverse Leakage Current 100 | pA |VR=30V
utput Phototransistor
V(BRICEQ | Collector-to-Emitter Breakdown Voltage 30 V_{lc=1.00mA
V(BRIECO | Emitter-to-Collector Breakdown Voltage 5.0 V. IE=100 gA
V(BRICBO | Collector-to-Base Breakdown Voltage 50 V_[lc=100 A
ICEQ Collector-Emitter Dark Current 50 | 50 nA TVCE=100V
ICBO Collector-Base Dark Current 20 nA | Veg=100V
CCE Capacitance Collector-to-Emitter 8.0 of [VeE=0
hFE DC Current Gain 350 VCE=5.0 V, Ic=100 yA
Coupled
IC/IF DC. Current Transfer Ratio 50 80 % [IF=10.0 mA VCE=5.0V
VCE(SAT) | Collector-to-Emitter Saturation Voltage 040 V [IF=100mA, Ic=2.0mA
Viso Isolation Voltage OPI2153 1500 VDC { See Note 1
. 0PI2253 2500 vDC
RiD Input-to-Output Resistance 10" Q | Vig=500V, See Note 1
Clo Input-to-Output Capacitance 2.0 pF | f=1.00 MHz, See Note 1
tr Output Rise Time 2.0 us | VCC=100V, Ic=2.0 mA
tf Output Fall Time 2.0 us | RL=100%, See Test Circuit 1
Typical Performance Curves
Collector Current vs Relative Collector Current vs Relative Collector Dark Current vs
Collector-Emitter Voltage Ambient Temperature Ambient Temperature
3
3 150 mW Power Lo 12 10
Dissipation | N
. l N e 10 Loty 102
i G Nl S - B I 2 M s
N 8 £ 10
= IF=30mA | A ~ z 7 =10 mA E
£ > = 3 VoE=5V wo
3 = 2 08 EZ 10
< F=20mA, | 4+ = =5
215 TS 8 £5
8 L/ ¢ 04 S0
8 10 IF=10mA S §
S —1 2 02 107 vee=10 V1
0 0 10
0 1 2 3 4 5 § 7 -50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
VCE - COLLECTOR-EMITTER VOLTAGE - V TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C
Rise and Fall Time vs Delay, Rise, and Fall Time Switching Time
Load Resistance vs Base Resistance Test Circuits
0 V=0V ] " T 11 No. 1 - Switching Time vs. Load Resistance
Ic=2.0 mA 10 tr - Rise Tim RIN Vee=10V
" (See Test Circuit 1) / a0 - O AAA—
T80 7 2 INPUT
ARt M=
E 60 Z 7.0t - Fall Time Vout
E 2 60 o R
x F L
£ 8 50 4 =
?,, 40 5[ 4.0 7‘ No. 2 - Switching Time vs. Base Resistance
= = 30 vee=10V — RiN Veg=10V
T e < 20 lgzﬁ-so'sﬁ, - m:;w_‘
0 (See Test Circuit 2)_] C
o 0 | LLdlL -j L 3 vout
0 200 400 600 800 1000 100K ™ 0 oM P— |_,‘€,\,___O
AL - LOAD RESISTANCE - © R - BASE RESISTANCE - B % A=k
k3

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators
Types OPI2154, OPI2155, OPI2254, OPI2255

3709.40)
33008.38)
e W W N 1
} 300762 «30° 3500.89
260(6.60) NOM 3007.62)
24006.10) l ‘ ‘
/®0 0
DIMENSIONS ARE IN 014(0.36)
MOLDED DOT INDICATES PIN 1 B v S) o 6 puCs
2006508 2 9 e e
“max i
125018 f 033(0.84) #
MIN 6 PLCS "
o - 021059 t + t
11002 0150.38) °
05001.27) o @ @

| - 100(2.54)
NOM

Features

® 1500 and 2500 volt isolation
® Very low LED drive current

© UL recognized File No. E58730

Description

The OPI2154, OPI2155, OPI2254, and OPI2255
each consist of a gallium arsenide infrared
emitting diode and an NPN silicon phototransistor
mounted in a standard plastic six pin duak-in-line
package. This series is designed to provide
electrical isolation at low operating currents.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage OPI2154, OPI2155 ... ... . ... ... ... ... .... . 1500 vDc!!

0PI2254,0PI2255 ... ... +2500 voc'!
Storage Temperature Range. .. ............ ... ... .. ... ... ... ... -55°C to +150°C
Operating Temperature Range. . ................. ... . ... ... ... -55°C to +100°C
Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)?. ... ... .. 260°C
Input Diode
Forward DC CUrrent. . .. ... ..o 60 mA
Peak Forward Current (1 us pulse, 300 pps) .. ... ..30A
Reverse VOItage .. ....... ... . . . 30V
Power Dissipation . .. ... R 100 mw®!
Output Transistor
Collector-Emitter Voltage . ........ ... . ... . 0V
Collector-Base Voltage .......... ... .. oo i 0V
Emitter-Collector Voltage ........ ... 50V
Power Dissipation ... ................................ R 150 mwH!
Notes:

(1) Measured with input diode leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate linearly 1.33 mW/°C above 25°C.

{4) Derate linearly 2.0 mW/°C above 25°C

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle,

Carrolliton, TX 75008 (214) 323-2200, TWX-310-860-5958
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Types OPI12154, OPI2155, OPI2254, OPI12255

Electrical Characteristics (Ta=25°C unless otherwise noted)

[ "Symbol ] Parameter [Min.] Typ. | Max.| Units] Test Conditions ]
Input Diode
Vg Forward Voltage 150 V |lf=10.0 mA
i Reverse Current 100 | pA |Vg=30V
Output Phototransistor
ViBRicEQ | Collector-Emitter Breakdown Voltage 30 V' |lg=1.00 mA
ViBRiEco | Emitter-Collector Breakdown Voltage 5.0 V | lg=100 gA
ViBRicg | Collector-Base Breakdown Voltage 30 V. |ig=100 pA
ICEG Collector-Emitter Dark Current 50 | nA |Vee=100V
Cee Collector-Emitter Capacitance 8.0 of [ Vee=0
hrE DC Current Gain 500 Veg=50V, Ig=100 pA
Coupled
DC Current Transfer Ratio
IC/IF 0PI2154, OPI2254 10.0 % | VCE=.50V, IF=.50 mA
(0PI2155, OPI2255 20 % |Veg=50V, lF=1.00 mA
VCE(SAT) | Collector-Emitter Saturation Voltage .35 V 1IF=50mA Ic=1.00 mA

Typical Performance Curves

Diode Forward Current vs Relative Collector Current vs Normalized Collector Current vs
Diode Forward Voltage Ambient Temperature Collector-Emitter Voltage
‘2 ]nn 1 1
< ] [~ Normalized to: VCE= 5 V
& 50 10 = B T = 1mA
] — - #- T - . T ——] o —
= g e N £ 4 IF=4mh 4
g€ 4 g wp &
3 Ta=70°C \1/ SV IF=10 mA 15
g e VeE=5V g
£ 30 - Iz5°c 2 08 g10 ZIF‘:I mA 1
z = |
LT g |
a 20 £ 04 2 .
g TA=55°C Z z " F=5mh
. ) z g
o«
= 10 / / 0.2 o
0 < -] 0 01
06 08 10 12 14 16 18 -50 -25 0 25 50 75 100 0 ] W ] o 10V
VGE- COLLECTOR-EMITTER VOLTAGE - V
VF - DIODE FORWARD VOLTAGE - V TA - AMBIENT TEMPERATURE - °C e

Collector-Emitter Breakdown Voltage vs
Base-Emitter Resistance

60 =TT
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55 \

50
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BREAKDOWN VOLTAGE - V

45

A 2 6 10 20 6.0 10
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators
‘Types OPI2500, OPI2501

—33008.38) ] L1058, 6 pucs
® 6
i e B
.260(6.60) .350(8.89
:240(6.10) .30'%7'\.“62) 1_9%5: .300(7.62)
& o
T *

fooo v
MOLED DOT DIMENSIONS ARE IN

INDICATES PIN 1 INCHES (MILLIMETERS) (6) (5) ]
020051) T T TR T AT
.200(5.08).4 MIN I 1
MAX _ I/ : — :
[} I
.125(3.18) ] I
xi |
M,k l:! O LLCI i i
1050(1.27) iy iy ity
100254 M @ @
Features Absolute Maximum Ratiyngs {Ta=25°C unless otherwise noted)
® Two inverse parallel LEDs for AC to logic Input-to-Output Isolation VOltage . . ... ........oo e +1500 voe!!
interfacing Storage Temperature Range. . .................... ... P -55°C to +150°C
® |ow cost six pin duakin-line package Operating Temperature Range. . ............o i -55°C to +100°C
Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 3 sec. with soldering iron)2. ... .. 260°C
Description Input Diode
The OPI2500 and OPI2501 are bi-directional Forward DC Current ............ B +60 mA
optically coupled isolators consisting of two Peak Forward Current (1 us pulse width, 300 pps).............. S 13.%
gallium arsenide infrared emitting diodes connected Power Dlss;ratlon T . 100 mW
in inverse parallel and an NPN silicon photo- 3""’"‘ Phototransistor S0V
transistor mounted in a standard plastic six pin IBRICED -« -+ et ettt e et
o S R VIBRICBO .« - - -« et ettt ettt e v
duak-in-line package. This device is intended for VIBRIECO 5.0V
applications where the input to the LEDs is AC. poy e Dissiparion OPI2B00 ...~ oo 150 mwil
OPI2S0T . 300 mw®

Notes:

(1) Measured with input leads shorted together and phototransistor leads shorted together.

{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering or using a solder pot.
(3) Derate linearly 1.33 mW/°C above 25°C.

{4) Derate linearly 2.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-310-860-5958
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Types OPI2500, OP12501

Electrical Characteristics (TA=25°C unless otherwise noted)

[ Symbol T Parameter | Min. ] Typ. [ Max. [Units] Test Conditions ]
Input Diode
[ v [ Forward Voltage [ | [150] vV [IF=100mA ]
Output Phototransistor
V(BRICEQ | Collector-to-Emitter Breakdown Voltage 30 V |Iic=1.00mA
V(BRIECO | Emitter-to-Collector Breakdown Voltage 5.0 V. JIE=100 pA
VIBRICBO | Collector-to-Base Breakdown Voltage 70 V ]ic=100 pA
ICEO0 Collector-Emitter Dark Current 50 50 nA |VCE=100V
CCE (apacitance Collector-to-Emitter 8. pF {1 VCE=0
hFE DC Current Gain 250 VCE=5.0V, Ic=100 pA
Coupled
IC/IF DC Current Transfer Ratio 0PI2500 | 125 | 20 % |IF=+10.0 mA, VCE=50V
0PI2501 | 20.0 % |IF=+100 mA VCE=5.0V
Icl+)/ict-) | CTR Symmetry (OPI2501 only) 0.5 2.0 |l(ratio) | IF=£10.0 mA, VCE=100V
VCE(SAT) | Collector-to-Emitter Saturation Voltage 0.50 V | IF=2100 mA, Ic=1.00 mA
ViSO Isolation Voltage 1500 V| See Note 1 7|
i) Input-to-Output Resistance 10" Q | VIp=500 V. See Note 1 .
Cio Input-to-Output Capacitance : 20 pF | f=1.00 MHz. See Note 1
tr Output Rise Time 20 us [Vec=100V, ic=20 mA
tf Output Fall Time 20 us | RL=1009. See Test Circuit

Typical Performance Curves

Relative Output Current Normalized Collector Current vs Diode Forward Current vs
Wave Form Ambient Temperature Diode Forward Voltage
1.0 12 60
) LI
= I,I \ s Ta = -55°C |
£ CTR SYMMETRY g€ 10 = « ¥ { i ]”
H E
E — Equis20 [ = e T~ i Ta = 25°C I
b4 — — EqualsB5 2 08 /7 =T} R
s 5 N b ) 1
g . ¥ g ¥ 2 FC) Ta %7090 —
2 ! \ E s A
3os S t T S s E o y
¥ /N I \ 8 S 156
g ,' \\ ! \ < 04 g -2
= e
E N X g L
R II \! I \ T 02 b toma = -a0
2 VeE=5V
0 =~ 0 1 -60
it ig (=) 50 25 o 25 & 75 100 -1 -8 ] 0.8 16
TIME TA — AMBIENT TEMPERATURE - °C Vg ~ FORWARD VOLTAGE - V
Relative Input Current Normalized Collector Dark Current Switching Time Test Circuit
Wave Form vs Ambient Temperature
’_ 10 5 108 T RIN
H g Vee=10 V
& S 2 Veg=10V
= 3
S 0s =
s E 10
2 g
£ 0 RN
g g 19 = R
508 =
w = g
< g w? Note: Rise Time (t;) is time required for collector
] < current to increase from 10% to 90% of its final
-1.0 2 103 value. Fall Time (tf) is time required for the collec-
!‘—-—Ir(+l—>4<—-lr (—)—>| 2 50 -25 0 25 50 75100 tor current to decrease from 90% to 10% of its
TIME Ta ~ AMBIENT TEMPERATURE — °C initial value.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolator
Type OPI12630
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Features Absslute Maximum Ratings (Ta=25°C unless otherwise noted)
® Guaranteed performance over temperature Input-to-Output Isolation Voltage . .......... ... ... ... i +3000 VDC
® |ow input current required Operating Temperature Range. .. ........ ... ... ... ... . o i 0°C to +70°C
© 3000 VDC isolation voltage Storage Temperature Range. . ........... ... ... .. ... i -55°Cto +125°C
® DTU/TTL compatible 5V supply Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 3 sec. with soldering iron)™ .. ... ... 260°C
e Ultra high speed Input Diode (Each Channel)
® 8 pin P-DIP package Average Forward CUMTNt. . .. .. oo 15.0 mA

Reverse DO VOIAge . .. ... 50V
Description Peak Forward Current (1 ms duration) . .......... ... 30 mA
The OPI2630 consists of twin emitting diodes Output IC
optically coupled to a pair of photodiodes Supply Voltage = VLG - oo 7.0 V(1 min. max.)
amplified by high gain linear amplifiers. Each Output Current - Ig (eachchannel) .. ...... ... ... ... .. 16.0 mA
amplifier drives a Schottky clamped open Output Voltage - Vg leachchannel) . .. ....... .. ... .. 70V
collector output transistor. The net result is a Output Collector Power Dissipation . . ............o o 60 mW
dual DTUTTL compatible, temperature, current Notes:
and voltage compensated optoisolator. Very {1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.
high speeds are possible with this design. (2) Thg tPLH pmpaggzion delay is measured from the 3.75 mA point on the trailing edge of the input pulse to the 1.5V

point on the trailing edge of the output pulse.

The OPI2630 is designed for use where 13) The tPHL propagation delay is measured from the 3.76 mA paint on the leading edge of the input pulse to the leading
common mode Signals must be rejected, such edge of the output pulse.

(4) Each channel.
(5) Measured between pins 1, 2, 3, and 4 shorted together, and pins 5, 6, 7, and 8 shorted together.
{6) A .01 uF bypass capacitor should be connected between pins 5 and 8

as in-line receivers and floating power
supplies, motors, and their machine control
systems. The OPI2630 §|80 eliminates ground Caution: This component is susceptible to damage from electrostatic discharge. Normal static prevention procedures should be
loops between system interfaces; for example, used in handling.

between a computer and peripheral equipment.

In addition, high density, dual channel

packaging allows increased board density and

convenience.
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Type OPI2630

Electrical Characteristics (TA=0°C to 70°C unless otherwise noted)

Symbol Parameter Min. Max Units Test Conditions
IoH High Level Output Current 4 250 uA | Vpe=55V, V=55V, [p=2560 pA
VoL Low Level Output Voltage 0.6 v Vge="5.5V, IF=5.0 mA, lg|sinking) = 13.0 mA
ICCH High Level Supply Current 30 mA | Vge=5.5V, Ir=0 mA, (Both Channels)
IocL Low Level Supply Current 36 mA | Vgc=55V, Ip="10.0 mA (Both Channels)
VE Input Forward Voltage 1.75 ) IF=10.0 mA, Ty=25°C
IR Input Reverse Current 14! 10.0 uA VR=5.0V, TA=25°C
1.0 Input-Output Insulation Leakage Current 19! 1.0 uA Relative Humidity =45%, t=>5s, V. =500 V
tPLH Propagation Delay Time to High Output Level (! 75 ns RL=3509, CL=15 pF, [p=7.5 mA, TA=25°C, Ve =50V
tPHL Propagation Delay Time to Low Qutput Level 3! 75 ns Rl =3509, CL=15 pF, IF=7.5 mA, TA=25°C, Vg =50V

Typical Performance Curves

Diode Forward Current vs
Forward Voltage

Output Voltage vs

Input Diode Forward Current OPI2630 Transfer Characteristics

1000 55 T T 00— T -
7 50 Vee=55V ] L 1F 1 mA Steps L
-
7 lousmx:um: 13 mA Vgo=50V P e
100 Ta=25°C TA=25°C P B =i =
S v - 3 A= Cl.p prd %NL—‘,-V
E“ / “ml‘ E ot -~ ’:n\k =X
£ " 7 £ 30 £ p RIPP
e e = -
S AmA pu mp—
£ o 5 R O L i
. — = 2 40
2 s RN/
' I3 I (/ TR lapey Sy T
* 001 // ST = oy T Mex 06 Rating
h -
\ I~ Note: Dashed characteristics— =3
—
0.001 d 0 denotes pulsed operation only
1.00 1.10 1.20 1.30 140 150 1.0 2.0 3.0 4.0 5.0 6.0 20 40 6.0

VF - FORWARD VOLTAGE - Voits

Propagation Delay, tpyL and tpLH vs
Pulse Input Current, Ify

T
R =350 ==

2

,

S

3 100 -

----—_-—

g 4

E A tPLH

g <

a. ——’

B il

§50/ ~~..___*_..

2

& Vee=5.0V

Ta=125°C

o |
5.0 75 10.0 15.0

IFH - PULSE INPUT CURRENT - mA

IF - INPUT DIODE FORWARD CURRENT - mA Vg - COLLECTOR VOLTAGE - V

Test Circuit for Tpy| and Tpyy

PULSE *5Vo
GENERATOR | F—= T fr -
29=509 2 }\\ >
IR=5ns D’- Z R
3 61.014F
Nput ,D“'; sass L O
MONITORING 47 'S 4, /4 5 K outeur
N 4 N
00 C4 MONITORING
NODE
* C is approximately 15 pF, which includes =

probe and stray wiring capacitance.

—~350 mV (lf=7.5 mA}

INPUT I

QUTPUT Vg

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Triac Drivers
Type OPI300, OPI3010, OPI3011, OPI3012

37009 40)
0940
3306.38)
S=V=U-| Ea
i 30007.62) “ 905 .35018.89)
26016.60) Nom 300(7.62)
240(6.10) » L
[ o | [
0140.36)
wowso oor nocares w1 @ @ @ DIMENSIONS ARE IN aoai0.20) © PLCS
INCHES (MILLIMETERS) MAIN TERMINALS
[ #
.200(5.08) ® 6 @
MAX ‘ h ) S
T
1250180 02010.51) l__ 033(0.84) N
MIN * MIN MIN 6 PLCS r_“_l L
— 0210531 ¥ N
1102.79) —={}=— Tisn3e 670 m @ @
05001.27) 100250 PIN 5 1S INTERNALLY CONNECTED TO THE TRIAC
— DAVER SUBSTRATE AND WUST NOT B EXTERNALLY

Features

© For 120 VAC operation

® 2500 VDC minimum electrical isolation
® |ow LED trigger current to latch output
® UL recognized File No. E58730

Description

The OPI3009, OPI3010, OPI3011, and OPI3012
each consist of a gallium arsenide or gallium
aluminum arsenide infrared emitting diode and a
monolithic integrated circuit containing a photo-
diode and a bidirectional switch, mounted in a
standard plastic six pin dual-in-line package. This
series is intended to interface electronic controls
with power triacs to control resistive and inductive
loads as in motors, solenoids, and appliances.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage. . .......... ... i +2500 vDc!!
Storage Temperature Range. . .......... ... i -40°C to +150°C
Operating Temperature Range. ................. ... -40°C to +85°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)?'. ... .. ... 260°C
Total Device Power DisSipation ... ........... ... i 400 mw®
Input Diode

Forward DC Current .. ... oo P 60 mA

Reverse DC Voltage
Power Dissipation ........ ... ... ...
Output Photosensor

Off-State Terminal Voltage ........................................
On-State RMS Current . . .IT(RMS). .. [Fuu Cycle]A ..TA=25°C

50-60 Hz]...TA=70°C
Peak Non-Repetitive Surge Current (PW =10 ms, duty cycle=10%) ......... ITSM .. 120A
Power Dissipation . ............ ... ... .. PO ... 350 mw's!
Notes:

(1) Measured with input diode leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate 7.27 mW/°C above 25°C.

(4) Derate 1.82 mW/°C above 25°C.

(6] Derate 6.36 mW/°C above 25°C.

Typical Performance Curves

On-State Collector Current Normalized LED Trigger Current
vs. On-State Voltage vs. Ambient Temperature
K]
Test Conditions: E 115
5 BRT-25°C € 190
g 4 Pulse Width =800 us (approx) 3
< B -
E Duty Cycle=8% / g o8 \
- 8 1
£ o0 E NG
8 g
-3 / 20
5 E ™
g -6 F
S
-8 z g
-8 -6 -4 -2 0 2 4 6 8 10 40 -20 0 20 40 60 80 100
ON-STATE VOLTAGE (Volts) Ta - AMBIENT TEMPERATURE - °C
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Types OPI3009, OPI3010, OPI3011, OPI3012

Electrical Characteristics (Ta =25°C unless otherwise noted)

[ Symbol | Parameter [ Min. | Typ. | Max.[ Units| Test Conditions ]
Input Diode
VE Forward Voltage 120 | 150 V |lg=100mA
140 | 170 V. |lg=30 mA
IR Reverse Current 0100 {100 | pA |VR=30V
Output Photosensor
IDRM Peak Blocking Current, Either Direction 100 | 100 | nA | Vppm =250 V. Must be applied within dV/dt rating
VM Peak On-State Voltage, Either Direction 1.75 | 30 V| ItM=100 mA
dv/dt Critical Rate of Rise of Off-State-Voltage 15.0 Vips |RL=12b k2
dv/dt Critical Rate of Rise of Commutating Voltage 140 Vius | RL=1.00 kQ
Coupled
IFT LED Trigger Current Required to Latch Output in Either Direction
0PI3008 160 | 30 | mA | Main Terminal Voltage =3.0 V
0PI3010 10.0 | 150 | mA | Main Terminal Voltage=3.0 V
OPI30M 7.5 | 100 | mA | Main Terminal Voltage =3.0 V
0P13012 35 ] 50| mA | Main Terminal Voltage=3.0 V
14 Holding Current, Either Direction 100 pA

Typical Performance Curves
Static dV/dt Test Circuit
Rrest

+250 Scope
GJ T_f _L i‘ DUT.» Inputs
(10X Probe)

Pulse “ Mercury Crest 1

Input Wetted
’ Relay 3 RLoap

Applied Voltage ___
Waveform

0V —
7RC

_ 3o _ 158
TRC TRC

 The relay provides a high speed repeated pulse to the D.U.T.

© 10X probes are used to allow high speeds and voltages.

® The worst case condition for static dV/dt is established by triggering the D.U.T. with a normal
input (LED] current, then removing this current. The variable RygsT allows the dV/dt to be in-
creased until the D.U.T. continues to trigger in response to the applied voltage pulse, even after

the LED current has been removed. The dV/dtis then decreased until the D.U.T. stops triggering.

TRC is measured at this point and recorded.

Static dV/dt vs. Ambient Temperature
and Load Resistance

Ry - LOAD RESISTANCE - k22 ()
0 2 4 10 12.14 16 18 20

20

&
4
[
Y

N +-=

A=25°C -
(Static dv/dt vs. R|)

~

STATIC dV/dt - Vips
=

[
Ry =20 k@ L

- (SIauch{d(v&TA) ~<
P 1 —

25 50 7% 100
Tp - AMBIENT TEMPERATURE - °C (-)

o

Commutating dV/dt Test Circuit

Function
Generat Rl =
enerator " ﬁ. L =
4 o
= 360 0 3 A
+15V 3 Oscillo-
- scope
= B
Waveforms:
Function Generator Output: RL Voltage:
1 —.i (Triac in **On’" State)

© 10X probes are used to allow high speeds.

. Frequency is increased until the triac stays “on” after being triggered by pushbutton.
Frequency is then decreased until triac turns “off.” tp is measured at this point and recorded.
 Commutating dV/dt= 36/tp.

Commutating dV/dt vs. Ambient Temperature
and Load Resistance

Ry - LOAD RESISTANCE - kQ ()
2 _4 68 10 12 1416 18 20

i
3 t
- Ta=25°C

r Commutating dV/dt vs. R
| e 7 \N L

| /] RL-1ke L
Commutating dV/dt vs. Ty ™~

)
>

&

COMMUTATING dVidt - Vigs
§ 3

o
&
——

o
N
o
=)
~
&

100
Tp - AMBIENT TEMPERATURE - °C ()

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Optoelectronics Division,
©TRW Inc. 1985. TRW is the name and mark of TRW Inc.

TRW Electronic Components Group, 1207 Tappan Circle,

Carrollton, TX 75008 (214) 323-2200, TWX-910-860-5358
Printed in U.S.A.

143




Optoelectronics Division
TRW Electronic Components Group

Product Bulletin 5214
January 1985

Optically Coupled Triac Drivers
Types OPI3020, OPI13021, OPI3022, OPI3023

37019.40)
33018.38)
300(7.62) 305 .35018.89)
26016.60) Nom -300(7.62)
240(8.10) » l ‘
I-él | Sy ’
® 0 014(0.36)
MOLDED DOT INDICATES PIN 1 OINENSIONS ARE IN 00820 & PCS
INCHES (MILLIMETERS) MAIN TERMINALS
4 ]
200(5.08) ® G @
MAX b ) S &
$d i
125(3.18) 9201051 I.. .033(0.84) d
MM MIN 6 PLCS ]
—_— 021(0.53) 7 S e
110279 —{|=— oisman © Pes nooo@
0501.27) PIN 5 IS INTERNALLY CONNECTED TO THE TRIAC

100(2.54)
NOM

DRIVER SUBSTRATE AND MUST NOT BE EXTERNALLY
CONNECTED.

Features

® For 220VAC operation

© 2500 VDC minimum electrical isolation
© Low LED trigger current to latch output
® UL recognized File No. E58730

Description

The OPI3020, OPI3021, OPI3022, and OPI3023
each consist of a gallium arsenide or gallium
aluminum arsenide infrared emitting diode and a
monolithic integrated circuit containing a photo-
diode and a bidirectional switch, mounted in a
standard plastic six pin dual-in-line package. This
series is intended to interface electronic controls
with power triacs to control resistive and inductive
loads as in motors, solenoids, and appliances.

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage. . ............... ... ... ... ... +2500 voc!!
Storage Temperature Range. . ............. ... ... ... ... .. -40°C to +150°C
Operating Temperature Range. . ......... ... ... ... oviiiiiii .. -40°C to +85°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)''. . ... .. .. 260°C
Total Device Power DiSSIDAtion ... ... .. o o 400 mw®)
Input Diode

Forward DC Current ... .. ... ... ... oo 60 mA
Reverse DC Voltage VR ... 3oV
Power Dissipation ... .................... PO............ 100 mw*

Output Photosensor
0ff-State Terminal Voltage
On-State RMS Current ... . IT(RMS). .. [Fu!l Cycle] ... TA=25°C
50-60 Hzj...Ta=70°C
Peak Non-Repetitive Surge Current (PW=10 ms, duty cycle=10%) ......... IISM ..o 120 A
Power Dissipation ................. ... ... Po

Notes:

(1) Measured with input diode leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate 7.27 mW/°C above 25°C.

(4) Derate 1.82 mW/°C above 25°C.

(5) Derate 6.36 mW/°C above 25°C.

Typical Performance Curves
On-State Collector Current
vs. On-State Voltage

Normalized LED Trigger Current
vs. Ambient Temperature

9 = 115
Test Conditions: z

& 6] a-25C g 10
3 3 Pulse Width=800 s (approx.) 3 -
< . - &
= Duty Cycle-8% / & ]nt\
= 2 N
g 0 E
S a
= =R N)
E-.J / =] o
= S
2.5 ERRS
e 3

-9 A 2 g

-8 -6 -4 -2 0 2 4

ON-STATE VOLTAGE (Voits)

6

8
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Types OPI3020, OPI3021, OPI3022, OPI3023

Electrical Characteristics (Ta=25°C unless otherwise noted)

[ Symbol | Parameter [ Min. | Typ. [ Max.] Units] Test Conditions
Input Diode
VE Forward Voltage 120 { 1650 V |lfp=100mA
140 | 170 V {If=30 mA
R Reverse Current 0100} 100 | wA [VR=30V
Output Photosensor
IDRM Peak Blocking Current, Either Direction 100 | 100 | nA | Vppm=400 V. Must be applied within dV/dt rating
VM Peak On-State Voltage, Either Direction 1.75 | 3.0 V| Ilym=100 mA
dv/dt Critical Rate of Rise of Off-State-Voltage 5.0 Vigs |RL=1kQ
dV/dt Critical Rate of Rise of Commutating Voltage 140 Vips | RL=4 kQ
Coupled
IFT LED Trigger Current Required to Latch Output in Either Direction
0PI3020 160 | 30 | mA | Main Terminal Voltage=3.0 V
0P13021 10.0 | 150 | mA | Main Terminal Voltage=3.0 V
0PI3022 75 10.0 | mA | Main Terminal Voltage=3.0 V
0PI3023 35| 50| mA | Main Terminal Voltage=3.0 V
7] Holding Current, Either Direction 100 uA
Typical Performance Curves
Static dV/dt Test Circuit Commutating dV/dt Test Circuit
" . Rrest . Function 4 A 1
Voc o] ] L} _L i‘ DT } inputs Generator o A=
] +— ) (10X Probe) T o—
Pulse Mercury CrEST = 360 @ A
ot | Moo L e e
L = B
- 400V Waveforms
Applied Voltage ___ Function Generator Output. Ry Voltage: .
Waveform t (Triac in "*On"" State)
t'_ ’ —.’! +9V
OV e — — ——— =
e Vo 2% M. oV \/\/\\
dVidt= o= = oo A

 The relay provides a high speed repeated pulse to the D.U.T.
© 10X probes are used to allow high speeds and voltages.

© The waorst case condition for static dV/dt is established by triggering the D.U.T. with a normal
input (LED) current, then removing this current. The variable Rrest allows the dV/dt to be in-

© 10X probes are used to allow high speeds
o Frequency is increased until the triac stays “on” after being triggered by pushbutton.

creased until the D.U.T. continues to trigger in response to the applied voltage pulse, even after
the LED current has been removed. The dV/dt is then decreased until the D.U.T. stops triggering.
TRe is measured at this point and recorded.

Static dV/dt vs. Ambient Temperature
and Load Resistance
Ry - LOAD RESISTANCE - kg2 (-}
0 2 4 10 12 14 16 18 20

—
A=25°C s
(Static dV/dt vs. Ry)

T 1

N

N
~|

STATIC dVidt - Vius
>

T
20k N

L (Static avidt vs. T)
0 . 1 L 1 'y
5 50 75 100

Tp - AMBIENT TEMPERATURE - °C (-)

o

Frequency is then decreased until triac turns “off.” tp is measured at this point and recorded.
 Commutating dV/dt=36/tp

Commutating dV/dt vs. Ambient Temperature

COMMUTATING dVidt - Vips
S .

and Load Resistance

Ry - LOAD RESISTANCE - kQ ()

A 8 1.0 12 14 16 18 20
[
4.
P
~F Ta=25°C

P Commutating dV/dt vs. Ry
Ry=1kQ

/]

7| Commutating dvidt vs. Ty ™~
.05 -1
< [T TT1]]
0738 50 75 100

Tp - AMBIENT TEMPERATURE - °C ()

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Zero Voltage Crossing Optically Coupled Triac Drivers
Types OPI3030, OPI3031, OPI3032, OPI3033

.370 (9.40)

— DIMENSIONS ARE IN INCHES 014 (0.36)

@'”"cg'”’ ® (MILLIMETERS) a0z °

e B e O i ¥
260 (6.60) 300 (1.62) 350 (8.89)
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110 (2.79) . ->| 315 :" 3;} 6PLCS 1) (2) (3)
050 (1.27) U PIN 6 IS INTERNALLY CONNECTED T0 THE
TRIAC DRIVER SUBSTRATE AND MUST NOT
-100 (2.54) NOM BE EXTERNALLY CONNECTED.

Features

e For 120 VAC operation

® 2500 VDC minimum electrical isolation

o low LED trigger current to latch output

® Zero voltage crossing for reduced EMI and line
noise, and improved static dV/dt

® UL recognized File No. E58730

Description

The OPI3030, OPI3031, OPI3032, and OPI13033
each contain a gallium arsenide or gallium
aluminum arsenide infrared emitting diode and a
monolithic integrated circuit containing a
photodiode and a zero voltage bidirectional triac
driver, mounted in a standard plastic six pin dual-
in-line package. Required LED drive currents are
30 mA, 15 mA, 10 mA, and 5 mA, respectively.
This series is intended to be used for low power
DC controlling of power triacs which in turn
control resistive, inductive, or capacitance loads
powered from 120 VAC. Zero voltage crossing
ensures that the devices will not turn on until the
line voltage reduces to 15 volts, typical.

Absolute Maximum Ratings (T = 25°C unless otherwise noted)

Input-to-Output Isolation Voltage . .. . N +2500 VDO
Storage Temperature Range . ... ... s o .. =40°C 1o +150°C
Operating Temperature Range. . ........... .. oo ... —40°C 10 +85°C
Lead Soldering Temperature {1/18 inch {1.8 mm] from case for 5 sec. with soldering ironl2 . .................. 260°C
Total Device Power DISSIDAtion. . ... .. ... o 400 mwi
Input Diode

Forward DC CUrment . .. ... oo o 60 mA

Reverse DC Voltage
Power Dissipation
Output Photosensor
Off-State Terminal Voltage . . ... ......... oot
On-State RMS Current . .. .. IT(RMS)... ... Full Cycle, ] L Ta=25C .
50-60 Hz §...Tp=70°C..
Peak Non-Repetitive Surge Current (PW = 10 ms, duty cycle = 10%) .. .. .. .
Power Dissipation ................... . Pp 350 mwis!
Notes: (1) Measured with input diode leads shorted together and output leads shorted together. {2) RMA flux is recommended.
Duration can be extended to 10 sec. max. when flow soldering. (3) Derate 6.67 mW/°C above 25°C. (4) Derate 1.87 mW/°C
above 25°C. (8) Derate 5.83 mW/°C above 25°C.

Typical Performance Curves

Blocking Voltage Normalized Trigger Level
vs. Ambient Temperature . vs. Ambient Temperature
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Types OPI3030, OPI3031, OPI3032, OPI3033

Electrical Characteristics (TA = 25°C unless otherwise noted)

| Symbol | Parameter | Min. | Typ. | Max.| Units | Test Conditions ]
Input Diode
VF Forward Voltage 1.20 | 1.50 v IF=10.0 mA
IR Reverse Current 100 pA  |VR=6.0V
Output Photosensor
IDAM Peak Blocking Current, Either Direction 10.0 | 100 nA | VpRM =250 V. Must be applied within dV/dt rating.
Vim Peak On-State Voltage, Either Direction 1.75 | 3.0 v ITM = 100 mA Peak
dV/dt Critical Rate of Rise of Off-State Voltage 100 Vius
Coupled
IFT LED Trigger Current Required to Latch 0PI3030 15.0 | 30 mA | Main Terminal Voltage = 3.0 V
Output in Either Direction (Rated IFT) 0PI3031 10.0 | 15.0 { mA | Main Terminal Voltage = 3.0 V
0PI3032 75 1100 | mA |Rp=150kQ
0PI3033 35 | 5.0 mA | R =150 k@
Iy Helding Current, Either Direction 200 pA
Viso Isolation Voltage 2500 VDC | See Note (1)
VI(TH) Zero Voltage Crossing Inhibit Voltage Threshold 150 | 25 v IFT = Rated If. MT1, MT2 voltage above which the
device will not trigger.
IR(1) Leakage Current in Inhibit State 0PI3030 & OPI3031 100 | 300 #A | IFT and MT1, MT2 voltage as rated. Device in
0PI3032 & 0PI3033 100 | 200 | uA | offstate.

Typical Performance Curves

Normalized Peak On-State Voltage
vs. Peak On-State Current
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Zero Voltage Crossing Optically Coupled Triac Drivers
Types 0P|304u OPI3041, 0PI3042 OPI3043

370940
T:nf; DIMENSIONS ARE IN INCHES 0140036 o oo
@‘ @' ® (MILLIMETERS) { 008 (0:20)
260 (6.60) 300 (7.62) 350 (8.89)
240 (6.10) Ll 1050 300 (7.62)
. | s
_f [ =y =
vormoicaresemt /. O @ @ {7 VIAIN TERMINALS =3
® ® @
s
a0 T H
MAX 1
'
[}
i
125 (3.18) MIN 033 (0.84) MIN H
BPLCS =
021 (053
e | e :o “: Les [t @ @
850 (127) PIN § IS INTERNALLY CONNECTED TO THE
TRIAC DRIVER SUBSTRATE AND MUST NOT
100 (2.59) Nk BE EXTERNALLY CONNECTED,

Features

® For 220 VAC operation

@ 2500 VDC minimum electrical isolation

® Zero voltage crossing for reduced EMI and line
noise, and improved static dV/dt

e UL recognized File No. E58730

Description

The OPI3040, OPI3041, OPI3042, and OPI3043
each contain a gallium arsenide or gallium
aluminum arsenide infrared emitting diode and a
monolithic integrated circuit containing a
photodiode and a zero voltage bidirectional triac
driver, mounted in a standard plastic six pin dual-
inline package. Required LED drive currents are
30 mA, 15 mA, 10 mA, and 5 mA, respectively.
This series is intended to be used for low power
DC controliing of power triacs which in turn
control resistive, inductive, or capacitance loads
powered from 220 VAC. Zero voltage crossing
ensures that the devices will not turn on until the
line voltage reduces to 15 volts, typical.

Absolute Maximum Ratings (Tp = 26°C unless otherwise noted)
Input-to-Output Isolation Voltage
Storage Temperature Range .. .. .. ... —40°C to +150°C
Operating Temperature Range ....—40°C o +85°C
Lead Soldering Temperature (1/18 inch [1.6 mm] from case for 5 sec. with soldering ironl2 . .................. 260°C
Total Device Power DISSIPATtION. . .. ... ...t it

Input Diode
Forward DC Current . . ... ... ..o
Reverse DC Voltage o
Power DisSipation . ........... . i
Output Photosensor
Off-State Terminal Voltage . . . . ........... oo vV

......... +2500 VDL

On-State AMS Current . . .. .ITIRMS) .. .. Rl Cycle, 1. Ta=25°C . 100mA
50-60 Hz J..TA=70°C ... 50 mA
Peak Non-Repetitive Surge Current (PW = 10 ms, duty cycle = 10%)

Power DisSipation . ... ... .. Pp

Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recommended.
Duration can be extended to 10 sec. max. when flow soldering. (3) Derate 6.67 mW/°C above 25°C. (4) Derate 1.67 mW/°C
above 25°C. (8) Derate 5.83 mW/°C above 25°C.

Typical Performance Curves

Blocking Voltage
vs. Ambient Temperature

Normalized Trigger Level
vs. Ambient Temperature
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Types OP13040, OPI13041,

OPI13042, OPI13043

Electrical Characteristics (Tp = 25°C unless otherwise noted)

[ Symbol [ Parameter | Min. | Typ. | Max. | Units | Test Conditions |
Input Diode
VE Forward Voltage 1.20 | 1.60 v If=10.0 mA
IR Reverse Current 100 pA | VR=6.0V
Output Photosensor
IDRM Peak Blocking Current, Either Direction 10.0 | 100 nA | VpRM =400 V. Must be applied within dV/dt rating.
VM Peak On-State Voltage, Either Direction 175 | 3.0 v ITM = 100 mA Peak
dv/dt Critical Rate of Rise of Off-State Voltage 100 Vips
Coupled
IFT LED Trigger Current Required to Latch 0PI3040 15.0 | 30 mA | Main Terminal Voltage = 3.0 V
QOutput in Either Direction (Rated IfT) 0PI13041 10.0 | 15.0 mA | Main Terminal Voltage = 3.0 V
0PI3042 76 | 100 mA | R =150kQ
0PI3043 35 | 50 mA | R =150 k@
I Holding Current, Either Direction 200 pA
Viso Isolation Voltage 2500 VDC | See Note (1)
VI(TH) Zero Voltage Crossing Inhibit Voltage Threshold 15.0 | 40 v IFT = Rated IfT. MT1, MT2 voltage above which the
device will not trigger.
1AM Leakage Current in Inhibit State 0PI3040 & OPI3041 100 | 300 p#A | IFr and MT1, MT2 voltage as rated. Device in
0PI3042 & 0PI3043 100 | 200 pA | offstate.

Typical Performance Curves
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators

Types OPI13150, OP13250

370 (9.40)

70 8400 014 (0.36)
@azn(;)a.m@ 008 (0.20) °FLCS
(o T W _—f
260 (6.60) 300 (7.62) 350 (8.89)
240 (6.10) Nom 108° 300 (7.62)
° 90°
Lot

j | % Q) S gy v |
DOT INDICATES PIN 1 @ @ @

DIMENSIONS ARE IN INCHES (MILLIMETERS)

020 0.51) ® ) @
200608 iy
Max i NP DU ()
agy, ! '
| |
| : !
125 318 MIN 033 (0.8) MIN i
- 6PLCS : A7 :
021 (053) H H
110 (2.79) ->| |<— 6PLCS [ I <L H
TR 015 038)
100 (2.54) NOM W @ b

Features

® Photodarlington output

 High current transfer ratio

® 2500 or 1500 volt isolation ratings
o UL recognized File No. E58730

Description

The OPI3150 and OPI3250 are optically coupled
isolators each consisting of a gallium arsenide
infrared emitting diode and an NPN silicon
photodarlington mounted in a standard plastic six
pin dual-in-line package. Except for isolation
voltage, the OPI3150 and OPI3250 are identical.

Absolute Maximum Ratings (T = 25°C unless otherwise noted)

Input-to-Output Isolation Voltage — OPI3180 .. ... +1500 vDC™
OPIB2B0 ... +2500 vDC"
Storage Temperature Range ... ........... oo -55°C to +150°C

Operating Temperature RaNGe ... ... ... ...coovniiriiiii e, -55°C to +100°C

Lead Soldering Temperature {1/16 inch (1.6 mm] from case for 5 sec. with soldering ironf? .. ... ... 260°C
Input Diode

Forward DC CUMTBNT . ... ..o e e e e 60 mA
Peak Forward Current (1 us pulse width, 330 pps) .. ... ... oo 30A
Reverse DEVOIAgE . . .. ...ttt 3oV
Power DISSIDAtION ... ... o\ et 100 mW™
Output Transistor

Collector-Emitter VOIAgE .. ... ... it e 0V
Collector-Base VOIAge .. ...........cooiunii oV
Emitter-Collector VOIage . . .. ... ..o e 50V
Power DISSIDAtION .. ... ... 150 mwH
Notes:

(1) Measured with input diode leads shorted together and output leads shorted together.

{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate linearly 1.33 mW/°C above 25°C.

(4) Derate lingarly 2.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan (Tircle, Carrollton, TX 75006 (214} 323-2200, TWX-910-860-5958
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Types OP13150, OP13250

Electrical Characteristics (Tp = 25°C unless otherwise noted)

| Symbol | Parameter | Min. | Typ. [Max.] Units | Test Conditions ]
Input Diode
Ve Forward Voltage 1.50 v IF=10.0 mA
IR Reverse Current 100 ph | VR=30V
Output Photodarlington
ViBRICE0 | Collector-Emitter Breakdown Voltage 30 v Ic=100 pA, 1g=0
ViBricBo | Collector-Base Breakdown Voltage 30 v Ig="100 pA Ig=0
Vigrieco | Emitter-Collector Breakdown Voltage 5.0 v g =100 uA Ig=0
IcE0 Collector-Emitter Dark Current 100 nA | Vgg=100V,1g=0
Coupled
I0/lF DC Current Transfer Ratio 300 % |IF=100mA Vep=20V
VeE(SAT) | Collector-Emitter Saturation Voltage 1.00 v IF=100mA, Ig=100mA, Ig=0
tr Output Rise Time 3.0 pus | Vgp=10.0V, Ig=10.0 mA, Ry = 1002
1 Output Fall Time 25 ps | See Test Circuit

Typical Performance Curves

Normalized Collector Current vs.
Ambient Temperature

Normalized Dark Current vs.
Ambient Temperature

Normalized Collector Current vs.
Collector-Emitter Voltage
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Normalized Collector Current vs.
Diode Forward Current
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Switching Time
Test Circuit
SWITCHING TIME VS. LOAD RESISTANCE

Rin Vee
O—"VW—
NPUT
- @4,
Vout
o——
RL

NOTE: Rise Time (t;) is time required for
collector current to increase from 10% to 90%
of its final value. Fall Time (t¢) is time required
for the collector current to decrease from 90%
to 10% of its initial value.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators

Types OPI3151, OPI3251
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260 (6.60) 300 (7.62) 350 (8.89)

.240 (6.10) Nom 105° 300 (7.62)

: L LUE

| 5% g . |
oor INBICATESPII\II-f @ @ @
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marm | r* b e enes Lm—-—_ii
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Features Absclute Maximum Ratings (Ta = 25°C unless otherwise noted)
® Photodarlington output Input-to-Output Isolation Voltage — OPI3151 ... ... ... +1500 vDC"
® High current transfer ratio OPI32BT .. +2500 vDC"
© 2500 or 1500 volt isolation ratings Storage Temperature Range .. ........... .. ..o -55°C to +150°C
® UL recognized File No. E58730 Operating Temperature Range .................. i -55°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm)] from case for 5 sec. with soldering iron)? ......... 260°C
Description Input Diode
The OPI3151 and OPI3251 are optically coupled Forward DC CUMTBNT . . .. o 60 mA
isolators each consisting of a gallium arsenide Peak Forward Current (1 us pulse width, 330 pps). .. ................. ... ... J0A
infrared emitting diode and an NPN silicon Reverse DO VOltage . . . ... .. ... 3.0V
photodarlington mounted in a standard plastic six Power DisSIPatiON .. . ... ... 100 mW®
pin dual-in-line package. Except for isolation Output Transistor
voltage, the OPI3151 and OPI3251 are identical. Collector-Emitter Voltage . . . ... .. ... o oV
Collector-Base Voltage . .......... ... .t 0V
Emitter-Collector Voltage . . .. ........ . 5.0V
Power DisSipation ... ... ... ... 150 mw
Notes:

(1) Measured with input diode leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate finearly 1.33 mW/°C above 25°C.

(4) Derate linearly 2.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5358
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Types OPI3151, OPI13251

Electrical Characteristics (Tp = 25°C unless otherwise noted)

[ Symbol | Parameter | Min. | Typ. [Max.| Units | Test Conditions |
Input Diode
VE Forward Voltage 1.50 Vv IF=10.0 mA
IR Reverse Current 100 pA | VR=3.0V
Output Photodarlington
ViBR)CE0 | Collector-Emitter Breakdown Voltage 30 v Ic =100 wA,
ViBRicBO | Collector-Base Breakdown Voltage 30 Vo |lg =100 pA,
Vigrieco | Emitter-Collector Breakdown Voltage 5.0 Vo Ig =100 pA,
ICE0 Collector-Emitter Dark Current 100 nA Veg =100V
Coupled
Ig/lf DC Current Transfer Ratio 300 % If=10.0 mA, Vgg=1.00V
VeE(SAT) | Collector-Emitter Saturation Voltage 1.00 v IF=10.0mA, Ig=30mA, Ig=0
i Output Rise Time 3.0 us | Vgo=10.0V,Ig=10.0 mA, R =100Q
1 Output Fall Time 25 s See Test Circuit

Typical Performance Curves

Normalized Collector Current vs.
Collector-Emitter Voltage
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Switching Time
Test Circuit
SWITCHING TIME VS. LOAD RESISTANCE

Rin Ve
O— A—
INPUT
“ @4,
Vour

MOTE: Rise Time (t;) is time required for
collector current to increase from 10% to 90%
of its final value. Fall Time {tf is time required
for the collector current to decrease from 30%
10 10% of its initial value.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators
Types OPI3152, OPI3252
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Features Absolute Maximum Ratings (Tj = 25°C unless otherwise noted)
¢ Photodarlington output Input-to-Output Isolation Voitage — OPI3152 . ....... ... . ... i, +1500 vDC
® High current transfer ratio OPI3252 ... +2500 VDO
© 2500 or 1500 volt isolation ratings Storage Temperature Range .. ................cooitiiii e -55°C 1o +150°C
® UL recognized File No. E58730 Operating Temperature Range . .................... ... ... -55°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering ironf? .. ....... 260°C
Description Input Diode
The OPI3152 and OPI3252 are optically coupled Forward DC CUIrent . . .. ... 60 mA
isolators each consisting of a gallium arsenide Peak Forward Current (1 us pulse width, 330 pps). .. ...........co o J0A
infrared emitting diode and an NPN silicon Reverse DCVoltage . ............. .. ... 3.0V
photodarlington mounted in a standard plastic six ~ Power Dissipation ... ......... ... ... ... ... 100 mw®
pin dual-in-line package. Except for isolation Output Transistor
voltage, the OPI3152 and OPI3252 are identical.  Collector-Emitter Voltage. . .. ............coo i 55 V
Collector-Base VOltage . ...............ovuiiii i 55V
Emitter-Collector Voltage . ... ......... ... i 50V
Power DisSipation . ... ... ... . 150 mww

Notes:

{1) Measured with input diode leads shorted together and output leads shorted together.

{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate linearly 1.33 mW/°C above 25°C.

{4) Derate linearly 2.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75006 (214] 323-2200, TWX-910-860-5958
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Types OPI3152, OP13252

Electrical Characteristics (Tp = 25°C unless otherwise noted)

[ Symbol | Parameter | Min. [ Typ. [Max.] Units | Test Conditions ]
Input Diode
Vg Forward Voltage 1.50 v IF=10.0 mA
IR Reverse Current 100 pA | V=30V
Output Photodarlington
ViBRicEQ | Collector-Emitter Breakdown Voltage 55 v Ig=100 pA lg=0
Vigriceo | Collector-Base Breakdown Voltage 55 ) Ic=100 pA, Ig=0
ViBRIECO | Emitter-Collector Breakduwn Voliage 5.0 v g =100 pA 1g=0
ICE0 Collector-Emitter Dark Current 100 nA [ VeE=10.0V,1g=0
Coupled
Io/lE DC Current Transfer Ratio 300 % Ip=10.0 mA, Vg =50V
VeEsAT) | Collector-Emitter Saturation Voltage 1.00 v IF=50 mA, Ig=50mA, Ig=0
t Output Rise Time 3.0 ps | Vgp =100V, Ig=10.0 mA, R = 1002
1 Output Fall Time 25 us See Test Circuit

Typical Performance Curves

Normalized Collector Current vs. Normalized Dark Current vs. Normalized Collector Current vs.
Collector-Emitter Voltage . Ambient Temperature Ambient Temperature
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VE - FORWARD VOLTAGE - V I — DIODE FORWARD CURRENT — mA to 10% of its initial value.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators
Types OPI3153, OPI3253

:;: ::::—— .014 (0.36) PLCS
.008 (0.20)
22 )
_}
260 (6.60) .300 (7.62) .350 (8.89)
240 (6.10) NOM 105° 300(7.62)
. i S
LJ LI LT
DOT INDICATES le-f @ @ @
DIMENSIONS ARE IN INCHES (MILLIMETERS)
020 (0.51) (6) (5) @)
200 (5.08) gy T % T
MAX i_ E- 1:
125 (3.18) MIN B .,l L""”s“.if;'; Min é —~ i
e }. ‘:+ mee PO
.100 (2.54) NOM n [t] 3)
Features Absolute Maximum Ratings (T = 25°C unless otherwise noted)
© Photodarlington output : Input-to-Output Isolation Voltage — OPI3163 ... +1500 VDL
® High current transfer ratio OPI3253 .. oo +2500 vDC'Y
© 2500 or 1500 volt isolation ratings Storage Temperature Range ... ... it -55°Cto +150°C
® UL recognized File No. E68730 Operating Temperature Range ........ ... ... .ooiiiiiiiiiaeiaiaaa. -55°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 6 sec. with soldering ironl? ......... 260°C
Description input Diode
The OPI3153 and 0PI3253 are optically coupled Forward DC Current. .. ... 60 mA
isolators each consisting of a gallium arsenide Peak Forward Current (1 us pulse width, 330 pps) ............ ... .. i 30A
infrared emitting diode and an NPN silicon Reverse DCVoltage . .. ... ... o 30V
photodarlington mounted in a standard plastic six Power DiSSIation .. ... .. .. ... . 100 mw®
pin dual-in-line package. Except for isolation Output Transistor
voltage, the OPI3153 and OPI3253 are identical.  Collector-Emitter Voltage . . .. .. ... o i 25V
Collector-Base Voltage .. ......... ... 0V
Emitter-Collector Voltage . ... ... ... ... 5.0V
Power DiSSIPation .. .. .. ... 150 mww
Notes:

(1) Measured with input diode leads shorted together and output leads shorted together.

{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate linearly 1.33 mW/°C above 25°C.

(4) Derate linearly 2.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carroliton, TX 75008 (214) 323-2200, TWX-910-860-56958
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Types OPI13153, OPI13253

Electrical Characteristics (T = 25°C unless otherwise noted)

| Symbol | Parameter [ Min. [ Typ. [Max.] Units | Test Conditions ]
Input Diode :
VF Forward Voltage 1.50 Vv IF=10.0 mA
IR Reverse Current 100 pA | VR=3.0V
Output Photosensor
ViBRicEg | Collector-Emitter Breakdown Voltage 25 v Ic =1.00 mA
ViBRIcBO | Collector-Base Breakdown Voltage 30 v Ig =100 pA,
Vipiccg | Emitter-Collector Breakdown Voltage 5.0 Vv Ip = 100 pA,
ICEQ Collector-Emitter Dark Current 100 nA | Vgg=100V
Coupled
IC/lF DC Current Transfer Ratio 500 % If=1.00 mA, Vgg=5.0V
VeESAT) | Collector-Emitter Saturation Voltage 1.00 v If=1.00 mA, Ig =1.00 mA
tr Output Rise Time 3.0 us | Voo =100V, 1c=10.0 mA, R = 1002
] Output Fall Time 25 s See Test Circuit

Typical Performance Curves

Normalized Collector Current vs.
Collector-Emitter Voltage
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Switching Time
Test Circuit
SWITCHING TIME VS. LOAD RESISTANCE

Rin Vee
INPUT

Vout
AL

NOTE: Rise Time (t;} is time required for
collector current to increase from 10% to 90%
of its final value. Fall Time (t) is time required
for the collector current to decrease from 80%
to 10% of its initial value.

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Isolators, High Viggiceo
Types OPIG00O, OPIG100

.376 (9.40)

M e ™ R spucs
® O
260 (6.60) 300 (7.62) 350 (8.89)
240 (6.10) Nom 1050 300 (7.62)
v e { I |

| S L =
DDTINBICATESPIN1j @ @ @

DIMENSIONS ARE IN INCHES (MILLIMETERS)

k) ® ) @
020 0.51) ? [
2000508 gy
MAX
125 (3.18) MIN -—l L—mwm MIN
6PLCS

pL
110 (2.79) s ] >t I l
Tz o508 ° 1 S 1
050 (1.27) 13 5 &
.100 (2.54) NOM

Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted) i

® 300 V collector-emitter breakdown voltage Input-to-Output Isolation Voltage . .. ............ ... ... .. +1500 voc!!

® Low cost 6 pin dual-in-line package Storage Temperature Range. . ............ ... ... -55°C to +150°C

® UL recognized File No. E58730 Operating Temperature Range. . .................... oo -55°C to +100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)'?. ... ... 260°C

Description Input Diode

The OPIG000 and OPIG100 are optically coupled Forward DC Current. .. ... .o o 60 mA

isolators each consisting of a gallium arsenide Peak Forward Current (1 us pulse width, 300 pps) . ........................................ 30A

infrared emitting diode and an NPN silicon Reverse Voltage . ........... oo o 30V

phototransistor mounted in a standard plastic six Power DisSIpation ... .......... .. 100 mW3

pin dual-in-line package. This series is intended for ~ Qutput Phototransistor

applications where high collector-emitter BBRICEQ . ... OPIBOOD. ...................... ... 300V

breakdown voltages are required. OPIBTO0 . ............ 200V
VIBRICBO - -« oo e OPIBOOD. ... 300V

OPIBT00. ... 200V

VIBRIECD - - - e v ettt e e 0V
Power DISSIDATION . .. ... ... 300 mwH4
Notes:

(1) Measured with input diode leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate linearly 1.33 mW/°C above 25°C.

(4) Derate lingarly 4.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5358
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Types OP16000, OP16100

Electrical Characteristics (Ta=25°C unless otherwise noted)

[ Symbol | Parameter | Min. | Typ. [ Max. |Units] Test Conditions
Input Diode
VF Forward Voltage 150 V [IF=100mA
IR Reverse Current 100 | wA |VR=30V
Output Phototransistor
VIBRICEQ [ Collector-Emitter Breakdown Voltage [See Note 1) OPIGOD0 | 300 V TIc=1.00 mA
0PIB100 [ 200
V(BRIECO | Emitter-Collector Breakdown Voltage 10 V [IE=100 pA
VIBRICBO | Collector-Base Breakdown Voltage OPIG000 | 300 vV {Ic=100 pA, IF=0
OPI6100 | 200
ICEQ Collector Dark Current 0PI6000 100 | nA |VCE=200V, RBE=1.00 MQ
0PI6100 100 { nA | vcE=100V, RBE=1.00 MQ
oupled
IC/IF DC Current Transfer Ratio OPIGO00 | 20 % [IF=10.0 mA VCE=5.0V
0PI6000 | 10.0 % |IF=10.0 mA, VCE=5.0V
VCE(SAT) | Collector-to-Emitter Saturation Voltage 040 | V |IF=10.0 mA, IC=050 mA
VIS0 Isolation Voltage 1500 VDC | See Note 1
RIQ Input-to-Output Resistance 1M Q | Vig=500V, See Note 1
Clo Input-to-Output Capacitance 20 of | f=1.00 MHz, See Note 1
ton Turn On Time 40 ps {Vec=100V, RL=100Q
toff Turn Off Time 25 pus | IF=2.0 mA, See Test Circuit

Typical Performance Curves

Collector Current vs
Collector-Emitter Voltage
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Relative Collector Current vs
Diode Forward Current

0.1

.01
0.1

10
If — DIODE FORWARD CURRENT — mA

10 100

Switching Time
Test Circuit
Switching Time vs Load Resistance
Rin Vec=10V

INPUT

JL

Vour
R

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

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle,
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Optically Coupled Isolators
Types OPI7002, OPI7010, OPI7320, OPI7340

|a— 410(10.41) |

39008.91) " P el
zeo’sen RE “ : “(j"
. .60) . H
24006.10) ED @ H @
[ +a

45° CHAM
f ‘
.360(8.14) NOTE 4: mg:?sgeﬂuls ARE IN
3808564) N ENSION 1S (MILLIMETERS)
| CONTROLLED AT THE
HOUSING SURFACE.
« 300762 JL 025064)
’u " Di50.38) 0 NOM

L 71

' ———] g;g:;g;: |<——— SEE NOTE 1 ———I L—— ;;gg ;:: SEE NOTE 1
* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER,
Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
© § KV electrical isolation Input-to-Output Isolation Voltage . .................o i i +6 kvoc!
© Low cost plastic housing Storage Temperature Range. .......... ... .. ... ... ...l -40°C to+85°C
o UL recognized File No. E58730 Operating Temperature Range. .. ............. ... ... .. .l -40°C to+85°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron). . ... ... 240°C
Description Input Diode
The 0P|7002, UPWO"], 0P|7320, and OP17340 Forward DC Current. . ........... AR PR 50 mA
each consist of an infrared emitting diode coupled Peak Forward Current (1 us pulse width, 300pps) . .............. ... ... . ............. 30A
1o an NPN silicon phototransistor (OPI7002, Severse Voltage .. ... o 20‘;/,
OPI7010) or photodarlington (OPI7320, OPI7340). ower Dissipation ... ... . 100 mW
The LED and sensor are encased in a black low- Output Photosensor
» I P . Collector-Emitter Voltage — OPI7320 & OPI7340 ... ... ... ... ... ..o, 150V
cost plastic housing. Pin spacing is compatible
with standard duakin-ine packages ) OPIZ002 & OPI70T0 ... ... oV
' Emitter-Collector Voltage . .. ........ ... 50V
Power DISSIPALION ... ... ... ... . 100 mw#

1000

Collector Current vs

Diode Forward Current

1.0 10
IF - DIODE FORWARD CURRENT - mA
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SH10)=
= ‘/ B
= =
-
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0.1 100

Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recommended.
Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 1.33 mW/°C above 25°C.
Typical Performance Curves

Collector Current vs
Collector-Emitter Voltage

Collector Current vs
Collector-Emitter Voltage
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Types OPI17002, OPI17010, OP17320, OPI7340

Electrical Characteristics (Ta=25°C unless otherwise noted)

[ Symbol | Parameter [ Min. | Typ. [ Max. [Units] Test Conditions
Input Diode
VF Forward Voltage 170 | V. |IF=100 mA
IR Reverse Current 100 | pA |VR=20V
Output Sensor
VIBRICEQ | Collector-Emitter Breakdown Voltage 0PI7320,0PI7340 | 15 V {Ic=100mA IF=0
0PI7002, OPI7010 | 30 V | IC=100 uA IF=0
V(BRIECO | Emitter-Collector Breakdown Voltage V | IE=100pA IF=0
ICEQ Collector Dark Current 100 | nA | VCE=100V,IF=0
Coupled
OPI7002 | 20 %l veE=5.0V, IF=10.0 mA
IC/F DC Current Transfer Ratio 0PI7010 | 100 %
OPI7320 | 200 %A VEE=50V, [F=50 mA
0PI7340 | 400 % ] )
_Emi : 0PI7002, OPI7010 A0 V | IF=10.0 mA, Ic=0.50 mA
VCE(SAT) | Collector-Emitter Saturation Voltage QPI7320. OPI7340 100 V {1 =50 mA Ic=20 mA
VIS0 Isolation Voltage 6000 VDC | See Note 1
OnTi OPI7002, OPI7010 40 s - I0F = A=
ton Turn-On-Time OPI7320, OPI7340 150 b VCE=10.0 V, IcE=10.0 mA, RL=100Q
R T QPI7002, OPI7010 30 B | Vor= IcE=1 A=
toff Turn-0ff-Time OPI7320 OPI7340 195 b CE=10.0 V, ICE=10.0 mA, RL=100Q
Clo Capacitance Input-to-Output 0.20 pF [ Vig=0, f=1 MHz, See Note 1

Typical Performance Curves

Relative Collector Current vs
Ambient Temperature
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Photologic™ Optically Coupled Isolators
Types OPI8012, OPIB013, OPI8014, OPI8015

27018 40)
3308.38)
W=} f &
.30017.62) 907 .3508.89)
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2406.10) P l ‘ l
S i - |
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1101279) == ois0.s © "0
050(1.27)

100(2.54)
NOM

Features

® Four output options

® Low cost P-DIP package

® Direct TTULSTTL interface

® High noise immunity

® Data rates to 250 KBaud

® UL recognized File No. E58730

Description

The OPIB012, OPIB013, OPIB014, and OPIB015
each contain a gallium arsenide infrared emitting
diode coupled to a monolithic integrated circuit
which incorporates a photodiode, a linear amplifier
and a Schmitt trigger on a single silicon chip. The
devices feature TTL/LSTTL compatible logic level
output which can drive up to 8 TTL loads directly
without additional circuitry. Also featured are
medium speed data rates to 250 KBaud and
typical rise and fall times of 25 nsec. The devices
are designed for industrial environments and have
built-in hysteresis for high immunity to noise on
input and VCC.

Absolute Maximum Ratings (Ty=25°C unless otherwise noted)

Input-to-Output Isolation Voltage . . ... ............................... e 1500 V Peak(®)
Supply Voltage, VCC ... ..o +10V
Storage Temperature Range ............... ... .. ... .. ... -55°C t0+150°C
Operating Temperature Range . .. ................... ... -55°C to+100°C
Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron@ .. .. ... 260°C
Total Device Power Dissipation . ... ............ ... ..o 250 mw3
Input Diode Power DISSIPAtion . ................cooeee e 100 mw)
Output Photologic Power Dissipation . . ............................ . i 200 mw's)
Duration of Output Short to VCC or Ground (OPIB012, OPIB014) ........................... 1.00 sec.
Duration of Output Short to VCC (OPIB013, OPIB015) . .......... ... . ... ... ........ 1.00 sec.
Voltage at Output Lead (OPI8013, OPIBOTS) .. ... ... oo 3BV

' Forward D.C. Current. . ... ... 25 mA
Diode input Reverse D.C.Voltage ........ .. ... .. .. . 30V

Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recom-
mended. Duration can be extended to 10 seconds max. when flow soldering. (3) Derate linearly 3.3 mW/cm? above 25°C.
(4) Derate linearly 1.33 mW/cm? above 25°C. (5) Derate linearly 2.67 mW/cm? above 25°C.

Schematics

OP18012 (Totem-Pole Output) Buffer OP18014 (Totem-Pole Output) Inverter

o Ve 6)

o OUT (4) o OUT (4)
GND(5) GND (5)
© Ve (6) O Vcc (6)
o OUT (4) © QUT (4)
GND (5) GND (5)

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214} 323-2200, TWX-910-860-5958
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Types OPI8012, OPIB013, OPIB014, OPIB015

Electrical Characteristics (-40°C to +70°C unless otherwise noted)

[ Symbol ] Parameter [ Min. | Typ. [ Max. [Units| Test Conditions |
Diode Input
VF Forward Voltage 160 | V [IF=10.0 mA TA=25°C
IR Reverse Current 100 | wA {VR=3.0V, TA=256°C
IF(+) LED Positive-Going Threshold Current 100 | mA |Vee=5.0V,
IF{+)IF(-) | Hysteresis Ratio 20

Photologic™ Output

vee Operating Supply Voltage 48 52|V

Icc Supply Current 150 | mA [Vcc=52V, IF=00r 10.0 mA

OPI8012 (Buffer, Totem-Pole)

VoL Low Level Qutput Voltage . 0.40 V o [Vee=48V, IgL=13 mA IF=0 mA
VOH High Level Output Voltage 24 V| Vee=4.8V, IoH=-800 pA, IF=10.0 mA
108 Short Circuit Output Current -30 -100| mA |Vce=5.2V, IF=10.0 mA, Output=GND

OP18013 (Buffer, Open-Collector)
VoL Low Level Output Voltage 0.40 V [Vee=48V,IgL=13 mA, IF=0 mA

10H High Level Output Current 100 { wA {VCC=4.8V, VOH=30 V IF=100mA

OPI8014 (Inverter, Totem-Pole)

VoL Low Level Output Voltage 0.40 V o |vee=4.8V, ioL=13 mA, IF=10.0 mA
VoH High Level Output Voltage 24 V |VeC=48V, IgH=-800 xA, IF=0 mA
10S Short Circuit Output Current -30 -100| mA | Vee=52V, IF=0 mA, Output=GND

OPI8015 (Inverter, Open-Collector)

VoL Low Level Qutput Voltage 040 | V |VCC=4.8V, 10L="13 mA, IF=10.0 mA

I0H High Level Output Current 100 | pwA |VCC=4.8V, VOH=30V, IF=0mA

0PI8012, OPIB014
tr, tf Output Rise Time, Output Fall Time 25 ns

Vee=5.0V, TA=25°C, IF=10.0 mA, Square Wave
f=10.0 kHz, D.C.=50%, RL=8 TTL Loads

tPLH,tPHL | Propagation Delay, Low-High, High-Low 100 | ps

0PI8013, OPI8015

tr, tf Output Rise Time, Output Fall Time 25 ns

Vee=5.0V, TA=25°C, IF=10.0 mA, Square Wave
f=10.0 kHz, D.C. =50%, RL=360Q

tPLH,tPHL | Propagation Delay, Low-High, High-Low 10.0 us
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Types OPI8012, OPI8013, OPI8014, OPI8015

Typical Performance Curves
OPI8012, OPIB014

Output Voltage vs. Short Circuit Output Current vs.
Ambient Temperature Ambient Temperature
R
. | Vee=5.25V
VOX__L— < Output Voltage=0 V
g1 !
> 3.0 E 50 t
—~
g 2
é 20 % 40
5 Vee=4.75V P
o =2
T | Output Current: 2
8 Low, 12.8 mA o
2 High, -800 yA =
S10 u a Ew
w
&
| k=
VoL
0 L 20
-55 -35 -15 5 26 45 65 85 105 125 -56 -36 -15 5 26 45 65 85 105 126
TA-AMBIENT TEMPERATURE- °C TA-AMBIENT TEMPERATURE-°C
OPI8013, OPIB015
Output Current (High) vs Rise Time and Fall time vs
Ambient Temperature Ambient Temperature
11 T T T 50
Vee=4.75V Vee=5V
1.0 FVoH=30V I~ Output Load: 360 ohm
Output Unloaded // pullup resistor
0.9 v 40
<08 W "
o A I
=07 P £ 30
g - £
306 2
= /
5 os ] » tr —1
2 ?
go.a :_1
o3 -
10 1 —
0.2 !
0.1 0 l
-55 -35 ~-15 § 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125
TA-AMBIENT TEMPERATURE- °C TA-AMBIENT TEMPERATURE- °C
0PI8012, OPI8013 0PI8014, OPI8015
Normalized Supply Current vs Normalized Supply Current vs
Ambient Temperature Ambient Temperature
14 1.2
I~~~
T~
£ 12 £ 10 gy
< - \ P—
§ \'\”:1’(1\ 5 legy T~—
E 1.0 ; ] 5 os
[ ICCH \.,\\ &
a ™~ E
S o8 2 o6
3 3
H £
= 06 2 04
g i
= vee=525V e vee=5.25V
S 0.4 — Qutput Unloaded 302 .Outpm‘Unlonded
= Normalized to TA =25°C 2 Normalized to TA =25°C
AN L] L
55 -35 -15 5 2545 65 85 105 125 -85 -35 -15 5 25 45 65 85 105 125
TA-AMBIENT TEMPERATURE- °C TA-AMBIENT TEMPERATURE- °C
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Types OPI8012, OPI8013, OPI8014, OPI8015

Typical Performance Curves

DATA RATE-kHz

Trigger Current vs Propagation Time vs Data Rate vs
Ambient Temperature Ambient Temperature Ambient Temperature
5 T T T T 4 T T T T T T T 700
vee=5V vee=5V \
Output Signal: | Output Load: 8 TTL equi circuit
Low, 0.4 V mex // Pulse Frequency: 10 kHz
4 |- High, 2.4 V min 7 Pulse Amplitude: 10 mA 600
k] Output Unloaded / g 3 I Duty Cycle: 50%
T ' T
= > H
£, z £ 500 N
2 AT 5 E N
£ A L~ 5. g
& WA < E
e g B2 = \
o o £ L =99 [1F=20 mA, VeC =5V
z g Input Signal: 50% duty cycle
= / =1 e g\ Output Signal:
= ' / = - Low, 0.4 V max
S 300 £ yigh, 2.4 min
Output Load:
12.8 mA Low
o o 200 -800 A High
-55 -35 -15 65 25 45 65 85 105 126 -55 -35 -15 5 45 65 85 105 125 65 —35 -156 5 25 45 65 85 105 125
TA-AMBIENT TEMPERATURE-°C u-mmsnr nwmwwc TA-AMBIENT TEMPERATURE- °C
Data Rate vs
Ambient Temperuiure Switoning 1oet Cuive sor mvorters Switching Toet Curva for Ruffars
500
\\ INPUT
IF(IN) IF=0
400
\\ tPLH
_______ vou
ot FZTTCCCC B Ay
300 v A
- VoH
20 LED: £=10 kHz, D.C.=50% LED: =10 kHz, DC.=50%
100
vge=5V
Output Load: 8 TTL equivalent circuit
Input Signal: Square wave
0 1 1 1 Il 1 ] Il

-55 -3 -15 65 25 45 65 85 105 125
TA-AMBIENT TEMPERATURE-°C

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optoelectronics Division L ¥ ¥4

TRW Electronic Components Group ' ’ "

Product Bulletin 5234
January 1985

Optically Coupled Isolators
Types 3N243, 3N244, 3N245

'g%g—:% 4 LEADS — GOLD PLATED KOVAR
.100(2.54) DIA i

040(1.02
TE | T T

2 3 = 198095 zggzwj
1 4 048122 ‘7-44!:— ‘178‘4.52} .209(5.31)
028071 -t b
‘{j I__ t 500 (12.7) _" 21&?5?
046(1.17] MIN 17014.32)
03600.91)
oo~y | BERHT
s e Q’ A B o
DIMENSIONS ARE IN
INCHES (MILLIMETERS) d
EMITTER LED ANODE

Features Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)
© T0-72 hermetically sealed package Input-to-Output Isolation Voltage . .. ..............oooiiiiii +1.00 kvDC™
© 1 kVDC electrical isolation Storage Temperature Range . . ... ............oiiiiii -55°C 1o +150°C

Operating Temperature Range ...........c...oooioiirinreiiiinnns -55°C to +125°C
Description Lead Soldering Temperature {1/16 in. [1.6 mm] from case for 5 sec. with soldering iron) .......... 240°C2
The 3N243, 3N244, and 3N245 are JEDEC Input Diode
registered optically coupled isolators each Forward DO CUMeN . . ... oo e 40 mA
consisting of a gallium arsenide infrared emitting ReVErSE VOMagE. ... ...t 20V
diode and an NPN silicon phototransistor mounted  Power Dissipation ..............ooiiiiiii i 60 mW®
in a hermetically sealed T0-72 package. Output Phototransistor

Continuous ColBCtor CUITBNT . . . . ... ..\ e ettt e e e e 30mA

Collector-Emitter VOItAge ... .........ooiie ittt e v

Emitter-Collector VOIage . . . ...t 50V

Power DISSIPAtION . ... .....oo ettt 200 mw“

Notes:

(1) Measured with input leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.

(3) Derate linearly 0.6 mW/°C above 25°C.

(4) Derate linearly 2.0 mW/°C above 25°C.

(5) The input waveform is supplied by a generator with the following characteristics: Zgy = 5092, t; < 15 ns, duty
cycle = 1%.
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Types 3N243, 3N244, 3N245

Electrical Characteristics (Tp = 25°C unless otherwise noted)

3N243 3N244 3N245 . "
Symbol Parameter Wi I T l Wk, Min.I Tv. ! Wax| Wim J Tve i Max. Units Test Conditions
Input Diode
Vg Forward Voltage 0.80 1.30 | 0.80 1.30 | 0.80 1.30 v IF=10.0 mA
1.00 1.50 | 1.00 1.50 | 1.00 1.50 v IF=10.0 mA, Tp = -55°C
0.70 1.20 | 0.70 1.20 | 0.70 1.20 v I =10.0 mA, Tp = 100°C
R Reverse Current 100 100 100 pA | VR=20V
Output Phototransistor
V(BRICED | Collector-Emitter Breakdown Voltage | 30 30 30 Vo {ig=1.00 mA
ViBRIECO | Emitter-Collector Breakdown Voltage | 5.0 5.0 5.0 Vv Ig =100 pA
Iceg | Collector Dark Current 100 100 100 nA | Vge=100V
100 100 100 | wA | Vge=10.0V, Tp=100C
Coupled
IcioN) | On-State Collector Current 1.50 3.0 6.0 mA | Ip=10.0 mA, Vgg =100V
0.30 0.80 1.50 mA | IF=3.0mA, Vge=100V,
0.50 1.00 1.50 mA | Ip=10.0 mA, Vge=10.00V,
Tp = -55°C
0.50 1.00 1.50 mA [ IF=10.0 mA Vg =100V,
Tp = 100°C
VCE(SAT) | Collector-Emitter Saturation Voltage 0.30 B 0 T v I =20 mA, Ig = 1.50 mA
0.30 V. |Ip=20mA, Ig-30mA
0.30 V | If=20mA, Ig=6.0 mA
lio Leakage, input-to-Output 100 100 100 nA | Vjp = +1.00 kVDC. See Note 1.
Cig Capacitance, Input-to-Output 5.0 5.0 5.0 pF | Vig=0V, f=1.00 MHz. See Note 1.
t Output Rise Time 10.0 10.0 10.0 pus | Vgg=10.0V, Ip=10.0 mA,
1 QOutput Fall Time 10.0 10.0 100 pus | RL=1009Q. See Test Circuit.
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Types 3N243, 3N244, 3N245

Typical Performance Curves

Collector Current vs. Collector-Emitter Voltage Collector Current vs. Collector-Emitter Voltage

(3N243) (3N244)
20 T 25
Iy - 26 ot 1
(Note 5) b0 Py / . " ;Aw/
L. RRy=
1 1
= -0 — g, / i - 30 A
g / g1 -——'_’——',I
310 = 3
‘.20 mA IS | = 20 mA
g \f=2 L — g P Al
8 ’_,T,’- g —
a 3 Comh
S5 g =10 mA S, fF-10m
o £
0 0
0 5 10 15 20 0 5 10 15 20
Vgg — COLLECTOR-EMITTER VOLTAGE — V VCg — COLLECTOR-EMITTER VOLTAGE ~ V
Collector Current vs. Collector-Emitter Voltage Normalized Collector Current
(3N245) vs. Diode Forward Current
50 24 T
Vee=10V /
- 40 mA -
T a0 -4 5 20 ——'TFA _‘;’S'L‘é /
| "] «
= s /
= <186
€ 3 1f - 30 mA s
3 — g
5 212 g
g 20 I = 20 mA ;
3 = | SHY)
8 & g,
| | = 10 mA S
£ 10 s
— 2 04 /,
0 9
0 5 10 15 20 0 4 8 12 16 20
VCE — COLLECTOR-EMITTER VOLTAGE — V IF — DIODE FORWARD CURRENT — mA
Coliector Dark Current vs. Relative Collector Current vs.
Ambient Temperature Ambient Temperature
o e T T
g 0 1.0 |-(Note 5)
3 Vee=10V = TN
E LT N
o«
3 10 308 N
- -
£ 2 AN
@10 = 06 N
g g
- o
E 10" E 0.4
g B
i 102 0.2
o
8
- 103 0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100

TA — AMBIENT TEMPERATURE — °C
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Types 3N243, 3N244, 3N245

Diode Forward Current Switching Time
vs. Diode Forward Voltage Test Circuit
60 (Note )

Vep =10V

INPUT
50

h AN

40
»——o Vour

30

AL - 1000

\\TA: 5500

=+ =

20

Ip — DIODE FORWARD CURRENT — mA

10 /

0.8 08 1.0 1.2 1.4 1.6 1.8
VF — DIODE FORWARD VOLTAGE — V

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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N A [

Optically Cougled Isolators

Types 4N22A, 4N

JA, 4N24A

100 (2.54) MAX 200(5.08) MAX S48 6 LeaDs — G0LD PLATED KOVAR
SEE NOTE 1—

.100 (2.54) MAX
SEE NOTE 1

_>H._ 040 (1.02)
MAX

045 (1.14) T
6\ N 029 (0.74) =/ 335 (851) 370 (940
200 (5.08) MAX ) N =7 305 (7.75) 335 (8.51)
7 q’: | *
- 034 (0.86) },__JE% *
1028 (0.71
\Xf { )_B_%M._. |- NICKEL
S, // 500 (12 70)
45° | o 45° — -—
2 PLACES 2 PLACES 185 (4 70)
155 (3 94)

DIMENSIONS ARE IN INCHES NOTE 1: THIS DIMENSION IS

(MILLIMETERS). CONTROLLED AT THE HOUSING
SURFACE.
BOTTOM VIEW
Features Absolute Maximum Ratings (Tp = 25°C unless otherwise noted)
® High DC current transfer ratio Input-to-Output Isolation Voltage ... ...........cooooiiiiiiiii +1kvDC™
® T0-5 hermetically sealed package Storage and Operating Temperature Range .. .................. ...t -55°C t0 +125°C
® 1 KV electrical isolation Lead Soldering Temperature (1/16 in. [1.8 mm] from case for b sec. with solderingiron) .......... 240°C2
® Base contact is provided for conventional Input Diode
transistor biasing Forward DC Current (65°C or below) . . ......... ..o 40 mA
Reverse VOItage . . . ... ... 20V
Description Power DISSIDALION . ... ... 60 mwe

The 4N22A, 4N23A, 4N24A are JEDEC registered
optically coupled isolators each consisting of a
gallium arsenide infrared emitting diode and an
NPN silicon phototransistor mounted in a
hermetically sealed T0-6 package. T0-5 packages
offer high power dissipation, ease of heat sinking
and superior hostile environment operation. The
suffix “A” denotes that the collector is electrically
isolated from the can.

Test Circuit

[ S—
Ip =10 mA Veg=10V

S

_l_ ‘20219 ° IDUEZ _L_

The input waveform is supplied by a generator with
the following characteristics: ZgyT = 50Q,

tr < 15 ns, duty cycle = 1%, pulse

width =~ 100 ps.

Output Phototransistor
Continuous Collector Current
Collector-Emitter VOIBgE .. ... .. oo
Collector-Base Voltage
Emitter-Base Voltage . ... .........

Power Dissipation ...............

Notes: (1) Measured with input leads shorted together and output leads shorted together. (2) RMA flux is recommended.

Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 0.67 mW/°C above 25°C. (4) Derate linearly
3.0 mW/°C above 25°C.

Typical Performance Curves

Normalized Collector Current Diode Forward Current
vs. Ambient Temperature 60—V Diode Forward Voltage
VGE=5V
2T e ™ — E 50 / /
[ =
z | !
= 10 =
z Ta =700
= N g 40 A-T0%C
g 18 L 3 |
g \ P o
= = 30 Ta=25°C
2 o T
o
& w 20 Tp = -55°Cof /
= 04 8
= a
20 o1 /
0 0 <
-50 -25 0 25 50 75 100 125 06 08 10 12 14 1§ 18
TA — AMBIENT TEMPERATURE — °C Vg — DIODE FORWARD VOLTAGE — V
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Types 4N22A, 4N23A, 4N24A

Electrical Characteristics (Tp = 25°C unless otherwise noted)

4N22A 4N23A 4N24A . .
Symbol Parameter Win.| Typ. | Max] Win. | Typ. | Max.| Min.| Typ. | Max. Units Test Conditions
Input Diode
Ve Forward Voitage 1.00 1.50 | 1.00 1.50 [ 1.00 1.50 V| lp=10.0 mA Tp=-55°
0.80 1.30 | 0.80 1.30 | 0.80 130 V |lp=~100mA
0.70 1.20 | 0.70 120 | 0.70 1.20 V| Ip=10.0 mA, Tp = 100°C
IR Reverse Current 100 100 100 | wA |VR=20V
Output Phototransistor
V(BRICEQ | Collector-Emitter Breakdown Voltage 35 35 35 V |lg=100mA Ig=0,IF-0
ViBRICBO | Collector-Base Breakdown Voltage 35 35 35 V. |lg=100pA Ig=0, =0
ViBRIERQ | Emitter-Base Breakdown Voltage 40 40 40 V |lg=100puA ic=0Ig=0
Iceo | Collector-Emitter Dark Current 100 100 100 nA | VeE=20V,1g=0,If=0
100 100 100 | pA |VeE~20V,1g=0,1F=0
Tp = 100°C
Coupled
Icion)  { On-State Collector Current 0.150 0.20 0.40 mA [ VeE=50V, IF=20mA
1.00 2.5 4.0 Vee=5.0 V, IF=10.0 mA, To= -55°C
25 | 60 60 | 90 10.0 | 15.0 mA | VgE=5.0V, If=100mA
1.00 25 40 mA | Vgg=5.0V, IF=10.0 mA, Tp=100°C
VCE(SAT) | Coilector-tmitter Saturation voitage U] v Ic=25mA, If=20 mA
0.30 Ic=5.0 mA, Ip =20 mA
0.30 Ig=10.0 mA, If =20 mA
Rip | Resistance, Input-to-Output 101 10" 1on Q | Vijg=+1.00kV. See Note 1.
Cig Capacitance, Input-to-Output 5.0 5.0 5.0 pF [ Vip=0, f=1.00 MHz. See Note 1.
tr Output Rise Time 15.0 15.0 2 pus | Voo =100V, Ip=10.0 mA,
1 QOutput Fall Time 15.0 15.0 20 pus | RL=100Q. See Test Circuit.
Typical Performance Curves
Collector Current vs. Collector-Emitter Collector Current vs. Collector-Emitter Collector Current
Voitage (4N22A & 4N23A) 100 Voltage (4N24A) vs. Diode Forward Current
T T
ITBA -025 o " -I ﬁ“‘L = F‘TBA-Dzs o 50 /
oy L= = 80 2 yol V4
] el L0 o i oA AL - 4u2u<, A
o 7 %o = L 5 50
Y A - g o= Lo g aN23A %//
g K‘,/ =20 R g [ I el S 1 S
g 2 | = == Eaw = w|-20 mA £ 05 / /'(\\.mm
g =12 2 |- g / 4
8 |3 E“‘i— -] < | e 0.1 L/ /
10— - & If - 10 mA o /.4
< k= N22A e 005 7
Wt /
0 0 0.01
0 5 10 15 20 25 0 5 10 15 20 25 0.1 04 10 40 10 40 100

Vgg = — COLLECTOR-EMITTER VOLTAGE — V

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

VCE = — COLLECTOR-EMITTER VOLTAGE — V

I — DIODE FORWARD CURRENT — mA

TS YTV A Y Y v
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Optically Coupled Isolators
Types 4N25, 4N26, 4N27, 4N28

2370 (9.40)

et 014 (0.36)
@'“‘ES’“’@ 08 (0.20) ° 08
o T e W
.260 (6.60) 300 (7.62) 350 (8.89)
240 (6.10) nom 1050 300 (7.62)
. 30°
j L s e
DOT INDICATES PIN 1 ® @ @
DIMENSIONS ARE IN INCHES (MILLIMETERS)
3 020 0511 (6 (6) @
200(5.08) b 3
MAX

t Al

.125 (3.18) MIN

221 053 [ l |
e | S5 O S 3 )
050 (1.27) o) @ o)

.100 (2.54) NOM

Features

© 2500, 1500 or 500 volt isolation ratings
® Low cost 6 pin duakin-line package

e UL recognized File No. E58730

Description

The 4N25, 4N26, 4N27 and 4N28 are JEDEC
registered optically coupled isolators each
consisting of a gallium arsenide infrared emitting
diode and an NPN silicon phototransistor mounted
in a standard plastic six pin dual-in-line package.

Absolute Maximum Ratings (To=25°C unless otherwise noted)

Input-to-Output Isolation Voltage 4N26 ... ... .. ... ... ) e +2500 voc(!)
ANZB, AN2T ........ +1500 vDct
ANZB. . +500 voc(!)

Storage Temperature Range. ...................... ... ... oo —B5°C 10+ 150°C

Operating Temperature Hange . _,~55°C10+1DU°C

Lead Soldering Temperature {1/16 inch (1. 6 mm] from case for 5 sec. with soldenng ronl @

Total Device Power Dissipation . . .. TR 250 mW(3’

Input Diode

Forward DC Current ... .. . e 60 mA

PeaanrwardCurremHuspulsewndth 300pp3) . . o ......30A

Reverse Voltage ... .. .. e 30V

Power DISSIDAtION . ... .o 100 mw'@)

Output Photutransustor

VIBRICEOD . . . . . .

VIBRICBO . - o oo

VIBRIECO . - oo oo R

Power Dissipation . .. ...
Notes: (1) Measured with Inpul dmde ieads shuned rogelher and output Ieads shorted together. (2) RMA flux is recom-
mended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 3.3 mW/°C above 25°C. (4} Derate
linearly 1.33 mW/°C above 25°C. {8) Derate linearly 2.0 mW/°C above 25°C.

Typical Performance Curves

Collector Current vs Collector-Emitter Voltage  Collector Current vs Collector Emitter Voltage
6 4N27, AN28

18 - — 120 A}
I \ | / . \ T

< 15 pb—oo “', < 100 oA 150 mW Power —|
f } E \f =40 ™\ Dissipation

I —— |
= g =30l — = 50 \(
g n s g N N
5 s MAX POWER = =300 |
3 » 3 N
c 9 TR « 60 <
S lg=20m fommseer o
E F L)._\t_—-—' 2 g -20mA ~
pv) ~ ) I
F — = 40 1

=1
g Ip=10mA e Ip=10mA
L2 3 © 20
] 0
] 5 15 20 25 N 0 5 10 15 20 25 30
Vgg — COLLECTOR-EMITTER VOLTAGE - V VcE ~ COLLECTOR-EMITTER VOLTAGE - V
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Types 4N25, 4N26, 4N27, 4N28

Electrical Characteristics (TA=25°C unless otherwise noted)

[ Symbol | Parameter [ Min. ] Typ. [ Max. [Units] Test Conditions
Input Diode
VE Forward Voltage 150 ] V. [IF=10.0 mA
V(BRIR Reverse Breakdown Voltage 3.0 V_|IR=100 A
IR Reverse Current 100 | pA [VR=30V
Output Phototransistor
V(BRICEQ | Collector-to-Emitter Breakdown Voltage 30 V {Ic=1.00mA
V(BRIECO | Emitter-to-Collector Breakdown Voltage 70 V. [IE=100 pA
V(BRICBO | Collector-to-Base Breakdown Voltage 70 V. |Ilc=100 pA
ICE0 Collector-Emitter Dark Current 4N25, 4N26, 4N27 50 50 nA | VCE=100V
4N28 100 | nA
ICBO Collector-Base Dark Current 20 nA | V=100V
CCE Capacitance, Collector-to-Emitter 8.0 oF [VeE=0
hEE DC Current Gain 150 VCE=5.0 V, Ic=100 A
Coupled
IC/F DC Current Transfer Ratio 4N25, 4N26 | 20 % [1F=10.0 mA, VCE=10.0V,
4N27,4N28 | 10.0 %
VIS0 Isolation Voltage 4N25 | 2500 VDC
4N26, 4N27 | 1500 VDC | See Note 1
4N28 | 500 DC
RID Input-to-Output Resistance 101 Q | Vig=500V, See Note 1
VCE(SAT) | Collector-Emitter Saturation Voltage 0.50 V | IF=50 mA, Ic=2.0 mA
Clo Input-to-Qutput Capacitance 20 pF | f=1.00 MHz, See Note 1
1r Output Rise Time 20 us [VeC=100V, Ic=20mA
i i Qutnut Fall Time ] 28 I #s I RU=1MNQ, See Test fircuits

Typical Performance Curves
Relative Collector Current vs
Diode Forward Current
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Relative Collector Current vs
Ambient Temperature
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Relative Collector Dark Current vs
Ambient Temperature
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vs Base Resistance
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Optically Coupled Isolators
Types 4N29, 4N30, 4N31, 4N32, 4N33

T o ones
022 F—
.260 (6.60) .300 (7.62) .350 (8.89)
240 (6.10) Nom 1050 300 (7.62)
° 90°
DOT INDICATES PIN 1 ® @ @
: DIMENSIONS ARE IN INCHES (MILLIMETERS)
) 020 051) (6 (5) @
00608 gy [ oV 9 @
R
125 (3.18) MIN N -bl L—.GSJG(:.LE:; MiIN é /‘/ i
e PP p
100 (2.54) NOM T (@ @)
Features Absolute Maximum Ratings (T = 25°C unless otherwise noted)
® Photodarfington output Input-to-Output Isolation Voltage — 4N30, 4N31,4N33 ... . ........................... +1500 vDC™
® High current transfer ratio AN29,AN32 .. +2500 VDL
© 2500 or 1500 volt isolation ratings Storage Temperature RaNGe . ... ......ooooeeeie e -55°C to +150°C
© UL recognized File No. E58730 Operating Temperature Range ..................cooiiiiiiiiiiiiiiiei -55°C to +100°C
Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)? ... .. .. .. 260°C
Description Input Diode
The 4N28, 4N30, 4N31, 4N32, and 4N33 are Forward DC CUITENT. ..o o 60 mA
JEDEC registered optically coupled isolators each Peak Forward Current (1 ps pulse width, 330 pps) ............. ... i 30A
consisting of a gallium arsenide infrared emitting Reverse DCVOIAGE . .. ... ... 30V
diode and an NPN silicon photodarlington mounted  Power DISSIation ............................oiii 100 mws!
in a standard plastic six pin dual-in-ine package. Output Photodarlington
Collector-Emitter Voltage . ..... ... oo v
Collector-Base VOItage .. ...... ... 0V
Emitter-Collector Voltage . ... ... .o 50V
Power DisSIPAtion . ....... ... 150 mwH!
Notes:

(1) Measured with input leads shorted together and output leads shorted together.

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
{3) Derate linearly 1.33 mW/°C above 25°C.

{4) Derate linearly 2.0 mW/°C above 25°C.
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Types 4N29, 4N30, 4N31, 4N32, 4N33

Electrical Characteristics (Tp = 25°C unless otherwise noted)

[ Symbol | Parameter | Min. | Max. | Units | Test Conditions ]
Input Diode
3 Forward Voltage 1.50 v IF=10.0 mA
IR Reverse Current 100 uA VR=3.0V
Output Photodarlington
Vigriceg | Collector-Emitter Breakdown Voltage 30 v Ic =100 pA,
VigricBo | Collector-Base Breakdown Voltage 30 ) Ic =100 pA,
ViriEco | Emitter-Collector Breakdown Voltage 5.0 v Ip = 100 pA,
ICcE0 Collector-Emitter Dark Current 100 nA Veg =100V
Coupled
Io/le DC Current Transfer Ratio 4N29,4N30 | 100 % IF=10.0 mA, Vgg=10.0V
4NN 50 %
4N32, 4N33 | 500 %
VeE(SAT) | Collector-Emitter Saturation Voltage ~ 4N29, 4N30, 4N32, 4N33 1.00 ) IF=80mA Ic=20mA, Ig=0
AN 1.20 )
ton Turn-On Time 5.0 s Ve =10.0V, Ig =50 mA, If = 200 mA
toff Turn-0ff Time 4N29, 4N30, 4N31 40 us
L 4N32. 4N33 100 us )

Typical Performance Curves

Normalized Collector Current vs.
Collector-Emitter Voltage
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Optically Coupled Isolators

Types 4N35, 4N36, 4N37,

.370 (9.40)
TR ::;: ::13:: 6PLES
929
.260 (6.60) .300 (7.62) .350 (8.89)
240 (6.10) NOM 1050 300 (7.62)
° 500
j | S e gy -
DOT INDICATES PIN 1 O @ @
DIMENSIONS ARE IN INCHES (MILLIMETERS)
(6) (5) @
4zon(45.ul) m,",f:j" b g
MAX . '
125 (3.18) MIN "IL-Am (0.84) MIN _ALL}I/_'
Y | 6PLCS I—N—l l
.021 (0.53)
mam '. nalas o e
. : m ) 3)
.100 (2.54) NOM
Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
© 2500, 1750 or 1050 VAMS isolation ratings Input-to-Output Isolation Voltage 4N35 ............... . 2500 VAMS -+ . ...3500 VAc::;
© High current transfer ratio mﬁ;i; ................. légg xnms ........................... 215500 VACm
® low cost 6 pin duakin-line package 0 o oo o LT BMS - 00 VAC

e UL recognized File No. E58730

Description

The 4N35, 4N36, and 4N37 are JEDEC registered
optically coupled isolators each consisting of a
gallium arsenide infrared emitting diode and an
NPN silicon phototransistor mounted in a standard
plastic six pin dual-in-line package. Except for
isolation voltages, the devices are identical.

Storage Temperature Range . -55°C to+150°C
Operating Temperature RanGe. . . .............ooii i ~55°C to+100°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering onl@ 260°C
Total Device Power DiSSipation .. .. ......... ... ... ... 400 mw*3)
Input Diode

Forward DC CUMENt . . ...

Peak Forward Current (1 us pulse width, 300 pps) . . ..
Reverse Voltage .............................
Power DISSIPation . ... ...
Output Transistor
VIBRICED -« - - v oo et
VIBRICBO - .
VIBRIECO ..« oo
Power Dissipation
Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recom-
mended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 4.0 mW/°C above 25°C. (4) Derate
linearly 1.33 mW/°C above 25°C. (5) Derate linearly 4.0 mW/°C above 25°C.

Typical Performance Curves

Collector Current vs Normalized Collector Current
Collector-Emitter Voltage vs Diode Forward Current
60 S 0 ETTTTT T T T T A
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I T N E T .
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Types 4N35, 4N36, AN37

Electrical Characteristics (To=25°C unless otherwise noted)

[ Symbol | Parameter | Min. | Typ. | Max. [Units| Test Conditions |
Input Diode
VF Forward Voltage 0.70 140] V |IF=10.0 mA, TA=100°C
0.80 150 V [IF=10.0 mA TaA=25°C
0.90 1701 V_|IF=10.0 mA Ta=-55°C
V(BRIR Reverse Breakdown Voitage 6.0 V [IR=100pA
IR Reverse Current 100 | puA |VR=60V
Output Phototransistor
VIBRICEQ | Collector-to-Emitter Breakdown Voltage 30 V_ [IC=1.00 mA
VIBRIECO | Emitter-to-Collector Breakdown Voltage 7.0 V {IE=100 pA
V(BRICBO | Collector-to-Base Breakdown Voltage 70 V_[1c=100 »A
ICEO Collector-Emitter Dark Current 5.0 50 | nA [VCE=10.0V, TaA=25°C
500 | uA |VCE=30V, Ta=100°C
IcBO Collector-Base Dark Current 20 | nA |VCB=100V, E=0
Coupled
IC/F DC Current Transfer Ratio 100 % 25°C, VCE=100 V, IF=10.0 mA
40 % TA—100°C vCE 100V, IF=1[)[]mA
40 % = -55°, VCE=10.0 V, IF=10.0 mA
VCE(SAT) | Collector-Emitter Saturation Voltage .30 v IF-10 0 mA, Ic=0.50 mA, 1I8=0
Viso Isolation Voltage 4N35 | 2500 VAMS
4N36 | 1750 VRMS | See Note 1
4N37 | 1050 VRMS
RID Input-to-Qutput Resistance 101 Q | Vip=500V, See Note 1
Clo Input-to-Qutput Capacitance 25 pF | 1=1.00 MHz, See Note 1 N
r Output Rise Iime 35 [ 100 | ps |Vec=100V, Ic=20 mA
tf Output Fali Time 35 [ 100 | us |RL=1009, See Test Circuit
Typical Performance Curves
Collector Current vs Relative Collector Dark Current vs Relative Collector Current vs
G Saturation Voltage \ Ambient Temperature Ambient Temperature
. 10 12
1= 1!! mA / % [ —[ E
< E 102}~ vce=10v € 10
z 40 z, E P T~
= ) £ o8 /
§ 30 5 ] 4
g § 1.0 E 06
S 20 § &
;5-‘ A / § 107 g 04
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E / 10 1 02 kl;ﬂﬂmll
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’ R A BT T ,
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VOLT! -
Rise and Fall Time vs Switching Time
o Load Resistance Test Circuit
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Optically Coupled lsolators

Types 4N38, 4N38A

2370 (8.40)
014 (0.38)

@.m(;aa) ® sz O

o m
260 (6.60) 300 (7.62) 350 (8.89)
240 (6.10) oM 105 -300(7.62)

° 903

{ \

j d L L
DOT INDICATES PN 1 (D @ @

DIMENSIONS ARE IN INCHES (MILLIMETERS)

T .020 (0.51)
200508 gy
MAX

1)

® [} @)
3 2

125 (3.18) MIN

gy
-DIL— 033 (ll M) MIN

110 (2.79) 021 (u 53) | b l

oz o5 003m ° 3 S )

050 (1.27) 13 3 5
100 (2.59) NOM

—

Features

® 1500 and 2500 volt isolation
® High breakdown voltages

® UL recognized File No. E58730

Description

The 4N38 and 4N38A are JEDEC registered
optically coupled isolators each consisting of a
gallium arsenide infrared emitting diode and an
NPN silicon phototransistor mounted in a standard
plastic six pin dual-in-line package. This series is
designed with higher than standard breakdown
voltages for use in circuitry where increased
power supply voltages are used. The 4N38 and
4N3BA are identical except for input-to-output
isolation voltage (see Absolute Maximum Ratings).

Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Input-to-Output Isolation Voltage 4N38 .. .. ... ... ... .. ... ... ... +1600 voc!"
ANBBA ... 1775 VAC & +2500 vDC!"
Storage Temperature Range. .. ............oo oot -55°C to +150°C
Operating Temperature Range. .................. ..o -55°C to +100°C
Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)2!. ... ... 260°C
Total Device Power Dissipation . . . . . . R 250 mw i3
Input Diode
Forward DC Current. ... ... o 80 mA
Peak Forward Current (1 ps pulse, 300 pps) ... ... 30 A
Reverse VOIage .. ... ..o e ERY
Power DISSIDAtion . ... ... . o i 150 mw!4!

Output Phototransistor

Collector-Emitter Voltage .............. o oo 8oV
Collector-Base Voltage ......... ... i i 80V
Emitter-Collector Voltage . ....... ... ..o o 70V
POWET DISSIDRYION . . ...t 150 mw!4!

Notes:

{1) Measured with input diode leads shorted together and output leads shorted together.

{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering.
(3) Derate linearly 3.33 mW/°C above 25°C.

(4) Derate linearly 2.0 mW/°C above 25°C.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Tircle, Carroliton, TX 75006 1214) 323-2200, TWX-910-860-5058
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Types 4N38, 4N38A

Electrical Characteristics (TA = 25°C unless otherwise noted)

[ Symbol | Parameter [ Min. | Typ. [ Max. [ Units| Test Conditions
Input Diode
VE Forward Voltage 1.50 V_ | IF=10.0 mA
IR Reverse Current 100 [ wA {VR=30V
Output Phototransistor
V(BRICEQ | Collector-Emitter Breakdown Voltage 80 V 1Ic=100mA
V(BRICBO | Collector-Base Breakdown Voltage 80 V_1Ic=1.00pgA
V(BRIECO | Emitter-Collector Breakdown Voltage 1.0 V. [IE=100 pA
ICEQ Collector-Fmitter Dark Current 50 nA [ VCF=60V
ICBO Collector-Base Dark Current 20 nA | VCB=60V
Coupled
IC/IF DC Current Transfer Ratio 20 % [VCE=1.00V, IF=20 mA
VCE(SAT) | Collector-to-Emitter Saturation Voltage 100 V |IF=20 mA Ic=4.0 mA
ton Turn-on-Time 5.0 us [ Vec=100V, Ic=2.0mA
toff Turn-off-Time 5.0 pus | RL=1009Q, See Test Circuit

Typical Performance Curves

On-State Collector Current vs Relative Collector Dark Current vs Diode Forward Current vs
Collector-Emitter Voltage Ambient Temperature Diode Forward Voltage
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Low Input Current, High Gain Optically Coupled Isolators
Types 4N45, 4N46

.370(9.40)

3300838 ™ SIA038) § pLos
® 0 O
N wn B |
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1100279 s !
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10012.54) i 2) 3)
NOM A K NC.
Features ' Absolute Maximum Ratings (Ta=25°C unless otherwise noted)
© 1000% typical current transfer ratio Input-to-Output Isolation Voltage . ... ........................ ... ... +3000 vDC!!
® 0.50 mA LED drive current Storage Temperature Range. .................. ... ... -55°C to +125°C
® 3000 VDC isolation voltage Operating Temperature RaNGe . .. ........c.ooeeeee -40°C 10 +70°C
® External connection to second stage base Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 10 seconds) ..................... 260°C
® U.L recognized, File No. E58730 Input Diode
. Average Input Curment .. ... 20 AR
Description ) } Peak Input Currrent (1 ms pulse width, 50% duty cycle) ................. ... ... ... ....... 40 mA
The 4N45 and 4N46 each consist of a gallium Peak Input Transient Current [ < 1 us pulse width, 300 pps). ... ............................ 1.00A
aluminum arsenide infrared emitting diode coupled  Input Reverse Breakdown Voltage . ... ... ... ... ... ... 50V
to a high gain photodetector IC mounted in a Input Power DISSIPAtION . .. ... ... ...\ 35 mw
standard plastic six pin DIP. Output Photodetector
High performance over specified temperature range  OUtput Current. ... L P PP 60 mAlS)
is made possble by an integrated emitter-base Emitter-Base Revgrse Voltage (Pins 4 & B) . . ... ... 050V
bypass resistor which shunts the photodiode and Output Voltage (Pins 6 & 41 AN4D. ... ... ... .. . -050Vt07.0V
first stage leakage currents to ground. o ANAB . -050Vtwo20V
) ) Output Power Dissipation .. ... . . 100 mv'®
The high current transfer ratio at very low LED Notes:
drive current allows broad flexibility in circuit [1) Measured with input leads shorted together and output leads shorted tagether.
design as well as a wide margin for the effects of (2} RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering.
CTR degradation over time. {3) Derate linearly 0.40 mA/°C above 50°C.
. {4} Derate linearly 0.70 mW/°C above 50°C.
The 4N45 has a 250% minimum CTR at 1 mA (5) Derate finearly 0.80 mA/°C above 25°C.
LED drive current. The 4N46 has a 350% {6) Derate linearly 1.50 mW/°C above 25°C.

minimum CTR at 0.5 mA drive current making it
ideal for such applications as MOS, CMOS and
low power logic interfacing.

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214} 323-2200, TWX-910-860-5958
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Types 4N45, 4N46

Electrical Characteristics (Ta=0°C to 70°C, unless otherwise noted)

| Symbot | Parameter | Device | Min. [ Typ.** | Max. | Units | Test Conditions ]
Input Diode
VE* | Input Forward Voltage 120 170 v IF=1.00 mA, TA=25°C
BVR* | Input Reverse Breakdown Voltage 5.0 59 v IR=10.0 pA, Tp=25C
AVE | Temperature Coefficient of o
ATy | Forward Voltage -180 mv/°C | IF=1.00 mA
Coupled
250 1000 % lp=1.00 mA, Vg=1.00V
4N45
200 500 % IF=100 mA, Vg=120 V
CTR* | Current Transfer Ratio 350 1300 % IF=050 mA, Vp=1.00V
4N46 500 1100 % IF=1.00 mA, Vg=120V
200 700 % IF=100 mA, Vg=120 V
0.89 1.00 Vo | lp=100 mA, I =25 mA
4N45
0.94 1.20 v IF=10.0 mA, Ipp=20 mA
VoL | Logic Low Output Voltage 0.89 1.00 v IF=0.50 mA, Ipp=1.75 mA
4N46 0.93 1.00 v IF=1.00 mA, gL =5.0 mA
0.94 1.20 v IF=10.0 mA, lpp=20 mA
AN45 0.001 250 uh | l=0,Vg=50V
IoH Logic High Output Current
4N4G 0.001 100 uA IF=0,Vg=180V
CIN Input Capacitance 60 pF f=1.00 MHz, VF=0
In* Input-Output Insulation 100 A 45% Relative Humidity
-0 Leakage Current ’ H Ta=25°C, t=5.0 sec, Vj.g=23000 VDC
RLg | Input-Output Resistance 1012 Q V1.0 =500 VDC
Cro Input-Output Capacitance 0.60 pF f=1.00 MHz
Switching Specifications (Tp = 25°C)
Propagation Delay
PHL | Time 10 Logic Low at Output 80 ps | =100 mA R =100 k@
Propagation Delay
PHL" Time to Logic Low at Qutput 28 5 # F=100 mA, R =220 0
Propagation Delay
PHL | Time 10 Logic High at Output 1500 # IF=1.00 mA, R =100 k2
Propagation Delay
PHL" Time to Logic High at Output 52 500 ps | F=100mA R =220 Q
Common Mode Transient Immunity
M| ot Logic High Level Dutput 500 Vis | =0 RL=100 k2, Yom =100 Vp
Common Mode Transient Immunity
ML | ot Logic Low Level Dutput -500 Vips | Ip=1.00 mA, R =100 k2, Vom=10.0 Vpop

* All Min-Max ratings are JEDEC Registered. ** All typicals are at TA=25°C

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrolliton, TX 75006 (214) 323-2208, TWX-910-860-5958
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Types 4N45, 4N46

Typical Performance Curves

Output Current vs Forward Current vs
Output Voltage Forward Voltage
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Types 4N45, 4N46

Typical Performance Curves

Propagation Delay vs Propagation Delay vs
Base Resistance Ambient Temperature
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High Speed Optocouplers
Types 6N135, 6N136, OPI2502

e :ggg :g:j“,;_> DIMENSIONS ARE IN INCHES (MILLIMETERS)
[CHNONONO) B
Lo, —
]
Es_s_r i o
.240 (6.10) .290 (2.37)
® 013 (0.33)
-007 (0.18)
_/ d bd W
DOT INDICATES PIN 1 @ @ @ @
Ve vg Vo GRD
] m 6) 5)
020 (0.51)
.‘3;‘(\‘)-(70'-— 015(0.38) : —l
1 1
) : :
115 (2.92) —] 1 i
MIN 1 1
] 1
.02‘5‘ (Aﬂ).(Gd) L .065!“(‘1),(60) :. —— e e -:
ot 035 (0.89) @ W o
Features Absolute Maximum Ratings (No derating required up to 70°C)
® High speed — 1 megabit/second Storage TEMPErature . .......o..ioi ettt -55°C to+125°C
® TTL compatible Operating Temperature -55°C to+100°C
e High common mode transient immunity Lead Soldering Temperature (1/16 inch [1.6 mm)] from case for 10 seconds) ..................... 260°C
o Wide bandwidth Average Input Current — IF ... 25 mAl!
® Open collector output Peak Input Current — IF (50% duty cycle, 1 ms pulse width) .. ............................. 50 mAl2
® U.L. Recognized, File No. E58730 Peak Transient Input Current — IF { < 1 ps pulse width, 300pps) ..................... ... ... 1.0A
Reverse InputVoltage — VR . ... ... oo 50V
Description Input Power DiSSIpation .. ......... ... ... .o i 45 mwid
TRW's 6N135 and 6N136 JEDEC registered Average Output Current — 10 ... ..o 8.0 mA
optocouplers are high speed devices consisting of Peak Output Curment ... ... oo 16.0 mA
GaAsP emitters and integrated photodetectors. Emitter-Base Reverse Voltage . .. ........ ... ... 50V
The circuitry of each device consists of a Supply and Qutput Voltage — VCC, VO .............oo o -05Vto 16V
photodiode driving an open collector transistor, Base Current — IB ... ..o 5.0 mA
inherently faster than a phototransistor. The Output Power Dissipation ............ ... . ... 100 mwH!
0PI2502 is a high speed non-JEDEC part. Cau_tion: This component is susceptible to damage from el ic disct Normal static prevention procedures should be
The 6N135 has a minimum current transfer ratio :‘szdt:s'_‘andlmg‘

of 7% when driven with 16 mA and is compatible (1) Derate linearly above 70°C free-air temperature at a rate of 0.8 mAYC.
with TTL/CMOS or TTULSTTL as well as wide- (2) Derate linearly above 70°C free-air temperature at a rate of 1,3 mAI°C.
i {3) Derate linearly above 70°C free-air temperature at a rate of 0.9 mA/°C.
band analog circuitry. 14) Derate linearly above 70°C free-air temperature at a rate of 2.0 mA/°C.
The 6N136, with a CTR of 19% minimum, can be (8 CMH is the maximum allowable dv/dt on the leading edge of a common mode pulse to assure that the output will not switch
. ! § ! from high to low.
d”‘/‘f“ from'q TTL driver at 15 mA ?"d will [6) CML is the maximum negative dv/dt allowable on the trailing edge of a common mode pulse to assure that the output will
provide sufficient output to drive a single TTL load {17011 Tswnch f:’qm low t0 high1 1L urit o with 5.6 k2 ulup rsi
; ] ; est condition represents unit foad with 5. pull-up resistor.
with 8 5.6 k@ pull up resistor. {8) Test condition represents 1 LSTTL unit load with a 6.1 kQ pull-up resistor.

Pins 2 through 7 are compatible with the {9) Device considered a two-terminal device: pins 1, 2, 3 and 4 shorted together and pins 5, 6, 7 and 8 shorted together.
configuration of standard 6-pin DIP devices with Applications

phototransistor and photodarlington outputs. By ® Line receivers

supplying 1.5 to 15 volts bias to pin 8 the © High speed logic isolation-TTL/TTL, TTULTTL, TTL/CMOS, TTL/LSTTL

BN135/6N136 optocouplers offer improved speed ® |mproved speed as replacement for 6-pin DIP isolators

performance for existing circuits. ® Improved linearity in analog circuit ground isolation

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5358
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Types 6N135, 6N136, OPI2502

Electrical Characteristics Over recommended temperature (TA=0°C to 70°C), unless otherwise noted)

Symbol Parameter Device | Min. |{Typ.»+| Max. | Units Test Conditions Figure
6N135 7.0 19.0 %
TR 6N136 | 19.0 2% % IF=16.0 mA, V0=040V, VcC=45V
TA=25°C
Current Transfer Ratio 0PI2502 | 15.0 22 % 1,2
6N135 5.0 15.0 %
CTR IF=16.0 mA, V0=0.50 V. Vcc =45V
6N136 | 15.0 23 %
6N135 0.100 0.40 v IF=16.0 mA, I0=1.10 mA, VCC=45V
VoL Logic Low Output Voltage 6N136
0PI2502 0.100 0.40 v IF=16.0 mA, I0=2.4 mA, V(C=45V
30 500 | nA |IF=0mA VO=VCC=55V, TA=25°C
I0H*
Logic High Output Current 0.010 1.00 wA [ IF=0mA Vo=VCC=150V, Ta=25°C 6
I0H 50 ph [ IF=0mA Vo=VcC=150V
ICCL | Logic Low Supply Current 40 pA | IF=16.0 mA, Vg =0pen, VCC=15.0V
IccH™ 0.020 1.00 uA | IF=0 mA, Vg=0pen, VCC=15.0V, TaA=25°C
Logic High Supply Current
ICCH 20 wA | IF=0 mA, Vg =_0pen, VCC=15.0V,
VE* | Input Forward Voltage 150 | 1.70 V  [IF=16.0 mA, TA=25°C 3
AVF | Temperature Coefficient o _
ATp | of Forward Voltage -180 mV/°C | IF=16.0 mA
BVR™ | Input Reverse Breakdown Voltage 50 V| IR=10.0 pA, Ta=25°C
CIN* | Input Capacitance 42 pF | f=1.00 MHz, VF=0
I* Input-Output Insulation 1.00 A 45% Relative Humidity, t=5.0 sec
Leakage Current V|0 =3000 Vdc, Ta=25°C (Note 9)
Rlo Input-Output Resistance 101 Q [ VI0=500 Vdc (Note 9)
Cio Input-Output Capacitance 0.50 pF | f=1.00 MHz (Note 8)
hFE Transistor DC Current Gain 150 — | Vo=50V,10=30mA
Switching Specifications (Ta=25°C) Vcc="5.0 V, Ir=16.0 mA, unless otherwise specified
. . BN135% 0.50 1.50 us | RL=4.1 kQ (Note 8)
tPHL Propagation Delay Time T 59
to Logic Low at Output = !
o Logic Low at Outpu oPS02 020 | 080 | ps |RL=1.90kR Note 7)
. . 6N135% 0.40 1.50 us | RL=4.1 kQ (Note 8)
PLH Propagation Delay Time R 59
to Logic High at Output = !
0 Logic High at Uutpy 0PI2502 0.30 | 0.80 us | RL=1.90 kQ (Note 7)
6N135 1000 Vips | IF=0 mA, VCM=10.0 Vpp, RL=4.1 k2 [Notes 6, 8] 10
CMH Commqn Mode Transient Immunity
at Logic High Level Output OBP"SSL‘SZ 1000 Vipgs | IF=0 mA, VeM=10.0 Vpp, RL=1.90 k@ (Notes 6, 7} | 10
) 6N135 -1000 Vips | VeM=10.0 Vp-p, RL=4.1 k2 (Notes 5, 8) 10
ML Common Mode Transient Immunity
at Logic Low Level Qutput OSPI\I‘QSBSZ -1000 Vigs | VeM=10.0 Vpp, RL=1.90 kQ (Notes 5, 7} 10

*JEDEC Registered Data
**All typicals at Ty =25°C and Vgc=5.0 V, unless otherwise noted.
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Types 6N135, 6N136, OPI12502

Typical Performance Curves
Figure 1. Output Current vs Output Voltage
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Figure 3.  Forward Current vs Forward Voltage
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Figure 5. Propagation Delay vs Temperature
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Figure 2. Current Transfer Ratio vs Forward Current
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Types 6N135, 6N136, OPI2502

Figure 7. Small Signal Current Transfer Ratio Figure 8. Frequency Response
vs Quiescent Input Current
° 40 T T o
e TEST CONDITIONS .
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Figure 9. Switching Test Circuit™®
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*JEDEC Registered Data.

t,tf=8ns

Vo ~—= 5V
SWITCH AT A: I = 0mA

o —
Vo —_—— Voi

SWITCH AT B: If = 16mA

TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Optically Coupled Logic Gate

Types 6N137, OPI8137

|o— 25081 DIMENSIONS ARE IN INCHES. (MILLIMETER