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mechanical data

COMPATIBLE WITH STANDARD TTL INTEGRATED CIRCUITS

Gallium Arsenide Diode Infrared Source Optically Coupled to a Silicon N-P-N
Phototransistor

High Direct-Current Transfer Ratio

High-Voltage Electrical Isolation . . . 2.5 kV rms (3.535 kV peak)
Plastic Dual-In-Line Package

High-Speed Switching: tp = 2 ps Typ, tf = 2 us Typ

UL Recognized — File # E65085

Primarily Used with Telephone Ring Detector TCM1520A and Tone Drivers
TCM1501B, TCM1506B, TCM1512B, TCM1531, TCM1532, TCM1536.
and TCM1539

The package consists of a gallium arsenide infrared-emitting diode and an n-p-n silicon phototransistor
mounted on a 6-pin lead frame encapsulated within an electrically nonconductive ptastic compound. The
case will withstand soldering temperature with no deformation and device performance characteristics
remain stable when cperated in high-humidity conditions. Unit weight is approximatety 0.562 grams.
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TIL181
OPTOCOUPLER

absolute maximum ratings at 25°C free-air temperature (unless

Input-to-cutput voltage
Cellector-base voltage . . .. . ..

Collector-emitter voltage (see Note 11

Emitter-collector voltage
Emitter-base voltage R .
Input-diode reverse voltage .

Input diode continuous forward current at (or below) 25°C free-air temperature

{see Note 2|
Continuous power dissipation

Phototransistor (see Note 4}
Total,
Storage temperature range

Lead temperature 1,6 mm (1/16 mch) from case for 10 seconds

infrared-emitting diode plus phntotran5|stor (see Note 5)

otherwise noted}
+2.5kV rms | =3.535 kV peak]

at lor below) 25°C free-air temperature
Infrared-emitting diode (see Note 3}

70V
30V

250 mW

260°C

NOTES: 1. This value apples when the base-emitter diode 1s open-circuited
2. Derate finesrly to 100*C free-air temperature at the rate of 1.33 mA. °C.
3 Derate lineasrly 10 1C0°C free air tempe-ature at 1he rate of 2 mw. °C.
4. Dergte lineasly 1o 100°C free air temperatare at the rate of 2 mw °C
5. Derate linea-ly 10 100 ¥C free air temperature at the rate of 3.33 mW:*C,
electrical characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
VigR.CBO Collectnr base hreakdowr vo'tage lc - 10 LA, Ig - O I3 i} 70 vV
Viga.ceo  Collector emitter breakdowr voltage Ic 1T A, 5 0 IF o} 30 vV
VIBRERD  Emotrer bhase hreskdown voltage Ig - 10 pA, Ic - O Ie 0 7 Y
1=} Input diade static reverse Zurrers Ve 3V 10 WA
Phgtotransistor YCE 0.4V I OBmaA, g O 100 WA
On state
speration Ve 040 IF - CmA Ig - O ] A
Ic. ani caliectar
’ Phetodiooe
currert Vg sav [ 16 mA I3 6] 7 20 wh
aperatien
Ptototransistor
Ott state Neg - 10V, P g © 1 50
operator
IC it collector nA
: Fheiedode
current Veg 10V IF o Ig Q a3 20
cpe-at-on
ih Trangistor static forward current v o v \ 10 mA | o 200 B50
o . m - Z
i transfer ratio Gt ¢ F
W iput droge statie forward vollage Iy 16 mA 1.z 1.4 \Y
VOE sat Colsctyr emitter saturaticr voltage I~ 5 ma Ig 1G mA, I 0 0.25 04 v
[ie] Input 16 outpu mternal res s1anse N ot + 500V See Note B 10 9
Cia INputl e OUTRUT SApAcianc Vin gut O 1 1 MHz. Sce Note & 1 13 nF
NUTE € These paramelers arg megs s e0 belweer both inpet diode leads shorted togrthes and al the photatiransstar leads sharted together

switching characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Rise time Voo - 10 v, ICvan i mA R - 1004 2 10
Phototransistor operat:on ‘ us
ty  Fall ume See Test Circuit A of Figure 1 2 10
i Rise 1 v - 10 Vv, I 20 pA, R - 1kl 1
4 ! I Photodiode aperation ce Cion) # L us
Fail ume See Test Circunt B of Figure 1 1
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PARAMETER MEASUREMENT INFORMATION

Adjust amplitude of input pulse for
ician; = 2 mA Test Circuit Al or
ICtan) = 20 wA (Test Circun B!

INPUT

70 iNPUT
[} —[ 1— {Sea Note A}
470 eyt
{Ses Note Al
oUTPUT - 1 e
IS8 Note B} i !‘- " qurtPuT f-"1 i —veo- OUTPUT
2 ] ] _ [See Note B)
= Veer 10V ;.RL=1ODH : : RL-Iknq
- 1 i
TEST CIRCUIT A TEST CIRCUITB
PHOTOTRANSISTOR OPERATION VOLTAGE WAVEFORMS PHOTODIODE OPERATION

NOTES: A Themput wavefarm s supphed by a generator with the follawing charactenstics: 75,y 50 11, < 15 ns, duty cycle = 1%,
Ty = 100 ns
B The output waveform s momtored on an ascilioscope with the fallowing charactenstics: 1, = 12 ns R, 2 1 MQ C, « 20pF

FIGURE 1. SWITCHING TIMES

TYPICAL CHARACTERISTICS
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LIJ 200 T =06 mAl < ! 1 1 T
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FIGURE 2 FIGURE 3
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TYPICAL CHARACTERISTICS
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RELATIVE ON-STATE COLLECTOR CURRENT
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with Tl's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ® 1996, Texas Instruments Incorporated



