TIL111, TIL114, TIL116, TIL117

OPTOCOUPLERS

S0O0SH4D 1607, NOVEMHEER 1973—-REVISED FEBRUARY 1883

COMPATIBLE WITH STANDARD TTL INTEGRATED CIRCWITS
# Gallium Arsenide Diode Infrared Source Optically Coupled

to a Silicon N-P-N Phototransistar

High Direct-Current Transfer Ratic

High-Voltage Electrical Isclation .. . 15-kV or 2.5kV Rating

Plastic Dual-In-Line Package

High-Speed Switching: ty =5 us, tf = 5 us Typical

mechanical data

The package consists of a gallium arsenide infrared-emitting diode and an n-p-n silicon phatotransistor mounted on a
6-lead frame encapsulated within an electrically nonconductive plastic compound, The case will withstand soldering
temperature with no deformation and device performance characteristics remain stable when operated in high-hurmidity

conditions. Unit weight 1s approximately 0.92 grams.
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FALLS WITHIN JEDEC MO-CO1AM DIMENKSIONS
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)
Input-to-Output Voltage: TIL111 115 kV
TiL1y4, TIL116, TlL‘H? +Z25kV
Collector-Base Voltage 70V
Coliector-Emitter Voltage (See Note 1) 0V
Emitter-Coliector Voltage 7V
Emitter-Base Voltage IR
Input-Diode Reverse Voltage . ERY
Input Diode Cantinuous Forward Current at (or beiow) 25 C Free Aar Temperature (See Nate 2) 100 ma,
Continuous Power Dissipation at {or below) 25°C Free-Air Temperature:
Infrared-Emitting Diode (See Note 3) . 160 mw
Phototransistor {See Note 4) 150 mW
Total, Infrared-Emitting Diode plus Phototrans»swr (See Note 5) 250 mW
Storage Temperature Range . ~-55°C 10 150°C
Lead Temperature 1,6 mm (1/16 Inch} frorn Case for 10 Seconds 260°C
NOTES: 1. This valué apphes when the base #mitter (LOdA8 15 Op8n circuitac
2. Derate Lineariy 1o 100° C free-air temperature st the rate of 1.33 mA; C.
3. Derate hinsarly tc 100: C tree air tTampararture st tha rate ol 2 mw: C
4. Darate Linearly 10 100:'(: irge ar temparature at the rate of 2 mW:’ C
5. Derate linesriy to 100 C free air temperature at the rate ot 3.33 mw.' C
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TIL111, TIL114, TIL116, TIL117
OPTOCOUPLERS

electrical characteristics at 25° C free-air temperature

TiL111
TIL116 TILY17
PARAMETER TEST CONDITIONS TiL114 UNIT
MIN TYP MAX |MIN TYP MAX|MIN TYP MAX ;
Callectar B Ic - 10 kA g =0, i
VIBRICBO oriectorbase ¢ a E 70 70 70 v
Breakdown Volitage lg=0
Caliector-Emitte lc=1mA, ig - 0
VIBRICED R c-m 8 30 30 ac v
Breakdown Voltage Ip=0
Emitter-Base g = 10 uA, Ilc=10
\% [ 7 7 7 \
(BRIEBO Breakdown Voltage llg=0
input iode Stat :
In put * VR=3Vv 10 10 10| kA
Reverse Current
Vep =04V, I = 16mA, R ;
Phototransistor ! Ig=0
On State a : v 5V l TomA mA
eratican i = . = ma,
| Collector P } . CFO F 2 5 5 g
Cion) Current Photodod VB 04V I Ty
oto = , = mA,
ode ce F 7 20 7 20 7 20 b
Operation lg =0
Photot I v =10V, lg=0 :
Off.Srate | o oreston) VCE F 1 50 150 1 80 '
\Operation lg =0
ICiath) Callectar Photodiod v oV | o nA
otodiode = . =0,
Current 8 F o1 20 01 20 01 20
Operatian | lg=0
i
v =b5\V, le = 10 mA,
Transistor Static 1 | CE o < 100 300 200 550
hEE Forward Current VF Y S TT00 A
Transfer Ratio Cce ’ ¢ B 100 300
=0
v Input Oiode Static 1g = 16 m& 1.2 1.4 1.2 14 v
F Forwarg Volrage tp = 60 mA 126 15
Ic = 2mA, Ig = 16 mA, .
¢ F 025 04
Ig=0 |
Collectar-Emitter Ig=22ma, I =16mA, i
VCEsat) 025 04 v o
Saturation Voltage lg=0 .
{(c=05mA, If~10mA, i
le=05m Fri0m 0325 D4 I
Flp=0
Vin- = +1.5kV for TIL11T,
input-te-Output n-out o
"0 +2.5 kV for all others, (1011 10M1] 1011 i
Internal Resistance
See Note 8
Input ta-Cutput Vimout= 0. t- 1MHz, :
Cio nput rarutpd imout 113 113 1 1.3 | pF
Capacitance See Nate 6 ]

NCOTE 6 These parameters are measured betwean poth input d.ode leads sharted 1egerher and ali the phototransistor leaos shorted together

switching characteristics at 25° C free-air temperature

POST OFFICE BOX 856300 + DALLAS TEXAS 75288

TiL11Y
TIL116 TiL117
FARAMETER TEST CONDITIONS TiL114 UNIT
MIN TYP MAX MIN TYP MAX IMIN TYP MAX
Tr Rise Time|Phototransistor | YEC ™ 1OV, ICton) = 2 mA. 5 10 5 10 5 0
AL=1000, us
'f Fail Tume | Operat.on See Test Circuit A of Figure 1 s 1w & 10 5 10
ty Rise Time|Photodiode Vec =10V, Igton) T 20uA, 1 1 1
R =1 ki2, us
R Fail Time | Operation See Test Circuit B ol Figure 1 ! ! '
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TIL111, TIL114, TIL116, TIL117
OPTOCOUPLERS

PARAMETER MEASUREMENT INFOCRMATION

Adjust amphtude of input pulse for:
Icton} @ 2 mA (Test Circuil Al or
Ic(on) = 20 uA (Test Circuit B)

I NPT
ar __] l—
INPUT ¢ INPUT
p—C CUTPUT
[See Mate b’
2 R ouTPUT
= e iov $AL-1W000

AL -1 Kl 4 (See Note b)
3

T.

TEST CIRCUIT A TEST CIRCLITB
PHOTQTAANSISTOR OPERATION VOLTAGE WAVEFORMS PHOTODIODE OPERATION

NOTES a The rput wavelorm s supplied by a gereratodr with the “o'low ng characteristics Z
Ly - 100 ps

out - 20 8. t, © 15 ns, duty sycle = 1%,

o. The output wavetorm 15 momidored an an ascilioscope with the foliow ng characteristics: &, @ 12 ns, R,y " M(] C,q = 20 pF.

FIGURE 1-SWITCHING TIMES

TYPICAL CHARACTERISTICS

THL111, TIL114 TiL11s, TiL17
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FIGURE 2 FIGURE 3
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TIL111, TIL114, TIL116, TIL117

OPTOCOUPLERS
TYPICAL CHARACTERISTICS
TIL111, TIL114 TIL116
COLLECTOR CURRENT COLLECTOR CURRENT
Vs V5
COLLECTOR-EMITTER VOLTAGE COLLECTOR-EMITTER VOLTAGE
60
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FIGURE 4 FIGURE S
TIL117
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Vs Vs
COLLECTOR-EMITTER VOLTAGE FREE-AIR TEMPERATURE
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FIGURE & FIGURE 7
NOTES 7 Pulse operation of input diode 15 required for nperation beyond limits shown by dotted (ines
H. Trese parameisrs were massured using pulse techniques t, = 1 ms. duty Cycle & 2%
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TIL111, TIL114, TIL116, TIL117
OPTOCOUPLERS
TYPICAL CHARACTERISTICS
OFF STATE COLLECTOR CURRENT NORMALIZED TRANSISTOR STATIC FORWARD
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COLLECTOR CURRENT
vs
MODULATION FREQUENCY

INPUT DICDE FORWARD
CONDUCTION CHARACTERISTICS
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FIGURE 10 FIGURE 11
NOTE 7: These parameters were measured using oulse techmiques_ t,, 1 ms duty cycle = 2%
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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 TI'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 ® 1998, Texas Instruments Incorporated
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI'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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated
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