TiL124, TIL125, TIL126
OPTOCOUPLERS

SO0S044 02227, MAY 1977 -REVISED DECEMBER 1982

COMPATIBLE WITH STANDARD TTL INTEGRATED CIRCUITS

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

o High Direct-Current Transfer Ratio

» High-Voltage Electrical Isolation . . . 5000-V Rating
e Plastic Duai-In-Line Package

® High-Speed Switching: t, =2 us, ty = 2 us Typical

e Tynpical Applications Include Remote Terminal Isolation,

SCR and Triac Triggers, Mechanical Relays, and Pulse Transformers
mechanical data

The package consists of a gallium arsenide infrared-emitting diode and an n-p-n sidicon phototransistor mounted on a
G-lead frame encapsulated within an electrically nonconductive plast:.c compound. The case will withstand saidering
temperature with no deformation and device performance characteristics remain stable when operated in high-humidity
conditions, Unit weight is appraoximately (.52 grams,
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FALLS WITHIN JEDEC MO-001 AM DIMENSIONS
ALL LINEAR DIMENSICNS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

absclute maximum ratings at 25° C free-air temperature (unless otherwise noted)

input-to-Output Voltage O < N 4
Coliectar-Base Voltage oo A Y
Collector-Emitter Voltage (See Note 1) S ¢ I
Emitter-Collector Voltage . . . . . . . . . . o . o o e e e 7V
Emitter-Base VOItage . . . . . . . . . . o e e e Y
Input-Diode Reverse Voltage . . . O IV
Input-Diode Continugus Forward Current .o . . ... ... ....100mA
Continuous Power Dissipation at (or below)} 25°C Free AII’ Temperature

Infrared-Emitting Diode {See Note 2) . . . . . . . . . . . . . . . . . . . . . ... . 150mW

Phototransistor {See Note 3) . . . . . e e e e .o 15D mW

Total, infrared-Emitting Diode plus Phototrar‘ISlstOr (See Note 4) e e . 250 mw
Storage Temperature Range . . . e —55 C1o 150°C
Lead Temperature 1,6 mm {1/16 inch) from Case for 10 Seconds P /' I 0%

NDOTES . This va-ue applies when tha base amitter diode is cpen-circuited

1
2. Derate lingarly to 100 'C freeair temperature a7 the rata of 2 mw. C.
3. Derate hnearly to 100 C free-air terrperature at the rate ot 2 mw. C.
4. Derate hnearly 1o 100 C tree-air tamperature at the rate of 3.33 mw, 'C.

PRODUCTICN DATA documents contain information Copyngh: & 1983, Texas Instruments Incarporated
currant as of publication data. Products conform to
specifications per the tarms ol Texas instruments

tard warranty, Prod dows nat TEMS 1
necassarily include tns(lng of all parameters. ]NSTRU M E NTS
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TIL124, TIL125, TIL126
OPTOCOUPLERS

electrical characteristics at 25°C free-air temperature

TIL124 TIL126 TILT26
PARAMETER TEST CONDITIONS UNIT
MIN TYPF MAX]| MIN TYP MAX | MIN TYP MAX
Collector-Base Ic=10uA, 1g=0,
v 70 70 v
(BRICBO Breakdown Voltage fF=0 70
Callector-Emitter o= 1mA, g = 0,
VIBRICED € 8 30 30 30 v
8-eakdown Voltage lg =0
Emitter-Base Ig=10uA, =D, :
v i 7 7 7 \
'BRIEBO g eakdawn Voltage IF-0 |

Input Drwode Stanic
'R VR =3V : 10 10 10| wA
Reverse Curreat

Photwotransistar| Veg = 10V, I = 10 mA,

On-State i 1 3 2 S 5 9 mA
Opearatian lg=0
'Clon) Collectar rodiode | Vg = 10V, Ir - 10 mA
otadiade = . = .
Current ! cs FoEm 5 20 5 20 5 20 s
Operation lg=0
Phototransistor| V =10V, I -0
Off-State ¥ CE F 1 50 1 50 1 s0
Operation g =0
'Cloth) bl v 0V, Ig=0 oA
i = . =0,
Current noce e F 01 20 01 20 01 20
Oparation ig=0
Transistor Static v & v | 10 mA
= . - mA,
PEE Farward Current CEe c 50 100G 100 200 100 550

. g =0
Transfer Ratio

input Diode Static
VE g =10 mA 1.2 14 1.2 14 1.2 14 v
Forward Voltage .

T

Collectar-Emitter g =1 mA, g =10mA,
VCE{sat) ) P C F 0.26 04 026 D4 025 04l v

Saturation Voltage l lg=0

Input-te-Output MVin.out = 500V N i U

! (i

"o Internal Resistance See Note 5 10 10 10

Input-te-Output Vin. -0, f=1MHz,
Cio in-aut 1 13 1 13 1 13| pF

Capacitance See Note 5

NOTE 5: Thesa paramefars ara measured betwean botn input diodd laads snorted togather and all the photetransistor leaos shorted together,

switching characteristics at 25° C free-air temperature

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
ty Rise Time Photatransistor Ve =10V, dctany =2mAR| =100, 5 10 s
t Fait Time Ogeration See Test Circuit A of Figure ¥ 5 10
t Rise Time Phoradiode Voo = WY, Icion) = 208A R =1 ki2, 1 us
tf Fall Time Operation Saa Test Circuit B of Figure 1 t

{i,
TEXAS 2
INSTRUMENTS
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TIL124, TiL125, TIL126
OPTOCOUPLERS

PARAMETER MEASUREMENT INFORMATION

Adjust ampilitude of input pulse for
Ictont - 2mA [Test Circuit A) or
Yalony - 20 uA (Test Circut BI

NPUT

T NPT INPUT
p—C QUTPUT

[See Mote D
E R, - 100 02 QUTPUT

R - Kl) 3 ‘See Note b
3

—=vee T 10wV

‘1’,

4

TEST CIRCUIT A TEST CIRCUIT B
PHOTOTAANSISTOR OPERATION VOLTAGE WAVEFORMS PHOTODIQDE QPERATION

MATES The e ceemmdeea— s mmlimd bl o

= o6 1g

PARAMETER MEASUREMENT INFORMATION

Adjust amphitude of 1aput pulse for
Iciony ~ 2 mA 1 Test Circuit AY ar
ICtont ~ 20 A (Test Circunt 8)

INPUT

47 §1 u——-[

INPUT
= \\

N

p—C OUTPULT

| -
{Sae Note b) '.—.+-—‘.r ('—P—J

J
IR 1000

OUTPUT
= vpe T 10V

A_ = kElE (See MNate b -[

ICUIT A TEST CLRCUIT B TEST CIR
OR OPERATION VOLTAGE WAVEFORMS PHOTODIODE OPERATION FHOTOTRANSIST
I R 15 AMATES a The ime

| MEASUREMENT INFORMATION PARAMETER

st amplitude of input pulse for: Adiu

n = 2 mA (Test Cireuit Al or 1Cio

n} =20 wA {(Tast Coroyit 91 o
INPUT

47 —I_
INPUT a7 (2 a

INPUT
p—C OUTPUT
L {Sae Note b} [}
—=Vee=10V CoUTPUT 3 :

S \ =vee- 10V AL -100 0 I
A - wl} < !See Nore h! T I
1 N ]
L [ |
= = 1
1
TEST CIRCUIT 8 TEST CIRCUIT & j

PHOTODIODE OPERATION PHOTDTRANSISTOR QPERATION
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TIL124, TIL125, TIL126

OPTOCOUPLERS
TYPICAL CHARACTERISTICS
TIL124 TIL125
CQOLLECTOR CURRENT COLLECTOR CURRENT
vs Vs
COLLECTOR-EMITTER VOLTAGE COLLECTOR-EMITTER VOLTAGE
60 — 60 T , -
“\ l X h%i o { ’ 'rB- U?BC
V2 Ta - 25°C SA ol A -
50 ‘ Tl'; Ses Note & — 50 - ‘—+I(; +’ . {Ii + l‘» See l\q'!e B
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o 1T T 1 I 1 a A S T
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Vee—Cotlector-Emitter Vottage—V VeE--Collector-Emitter Voltage—V
FIGURE 3 FIGURE 4
TiL126
COLLECTOR CURRENT RELATIVE ON-STATE COLLECTOR CURRENT
V5 V5
COLLECTOR-EMITTER VOLTAGE FREE-AIR TEMPERATURE
60 Y T v “ 1.6 —r— T
‘.%l 'B=0 ia VeE =04V to 10V I
\?ﬁ TA =25°C — ] 14 F |B =0 . S S
\ : -
50 “% See Notle 6 %/ :I tF = 10mA | ‘ I
‘é \gl' |’ 20 ﬁ‘ﬁ [~ % 12| SeeNote?7 L i .._ L S T
: \ g 1 ar ' .
& 40 _*% /? e ~ 10 (‘\P‘/-< = —:
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© 30 (A 2 o8
g 2 5
§ \Lf‘ do— é 06 _
B 20 {ff1g - 20 MA S0, bem m T =
L;J p—1 ™ @0 s
> el S 04
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8 !
0 S o l L L
0 2 4 6 8 10 12 14 16 17 20 -75 -50 -25 0 25 50 75 100 12§
VeE Cotlector-Emitter Voltage- V Ta—Free-Air Temperature—"C
FIGURE 5 FIGURE 6

NOTES 6. Pulse nparation of input diade is required for operation bayond imits shown by dottea nnes
7, These paramaters wara measured using oulse techniques 1, - 1 ms, duly cycle = 2%

-{:‘P
TEXAS 4
INSTRUMENTS
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TIL124, TIL125, TiL1286
GPTOCOUPLERS

TYPICAL CHARACTERISTICS

OFF-STATE COLLECTOR CURRENT
vs

FREE-AIR TEMPERATURE

NORMALIZED TRANSISTOR STAT!IC FORWARD
CURRENT TRANSFER RATIO

Vi

ON-STATE COLLECTOR CURRENT

w
10 000 ¢ = 44
E ) T
ao000f VCE=10V = 2 Vce=5VH ‘ 1 |
< [ 1g=0 7 & IF=0 s : |[
c 7 1.4 o al
= 1000f IF-0 5 Ta =25°C|| [“
@ — W ) |
£ 400 s 1.2 ll R —
3 v < 1 ‘ /,.«H' |
2 100 = § 10 Pt 1 [ S
@ 40 3 AT ‘ 1
8 // i~ (O3} -1
@ 10 3 | |
t% r.s E 0.6 = F : } j
= < LE ‘ ‘ i | Pl ; } |
o 2 04 I ; |
IR 1 = ) 17
b= 2 & { I ‘ [ iith
2 04 ~ g o2 | { ‘I Normalized to 1.0
- = | | o=
o s ol Ll [ []l=emtma
0 10 20 30 40 50 BO 70 80 90 100 5 010204 1 2 4 10 20 40 100
Ta-Free-Air Temperature— C 4 ’
1¢{on)—On-State Collector Current—mA
FIGURE 7 FIGURE 8
INPUT DIODE FORWARD COLLECTOR CURRENT
NDUCTION CHARACTERISTICS v8
CONDUCTIO MODULATION FREQUENCY
160 1 [ i 10 ——r—rory ==z Sas
See Note 7 J | Evee - 10 v —= = e
140 T 4C'p=0 § I i':l
Ta=25"C —H ~Ta=25"C
- \ T Ll A F I R L=1000
< i ] N 1 ;
£ = 1 ! \
L j00 — o b e S
£ 1 ] S P e S B3 SRR !
g i ! ! ‘ & ) H Ry =1 kO
u: 80 | 5 0.4 S . "j ‘[ [ lsr*:‘q:“
T e E ool bl I
o ! N 0. T E -
Y Ta =70°C / / 4 Hi: AL =475 0
4 = 1 ] TS 1
* /] 0.04 o AT
20 RN
TS 002 |
0 L L L P N B O O S M A 1 1 W R !
0 0204060810 1214 16 1.8 20 1 4 10 40 100 400 1000
VF—Forward Voltage—-V f—Meodulation Frequency —kHz
FIGURE 9 FIGURE 10
NOTE 7: Thease parameaters were measurad using pulse 1echmgues. 1, = 1 ms duty eycle £ 2%
3
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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 acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its 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 TI deems necessary
to support this warranty. Specific testing of all parameters of each device is not necessarily performed, except
those mandated by government requirements.

Customers are responsible for their applications using TI components.

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 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
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, license, warranty or endorsement thereof.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations and notices. Representation
or reproduction of this information with alteration voids all warranties provided for an associated TI product or
service, is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Resale of TI's products or services with statements different from or beyond the parameters stated by TI for
that product or service voids all express and any implied warranties for the associated TI product or service,
is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Also see: Standard Terms and Conditions of Sale for Semiconductor Products. www.ti.com/sc/docs/stdterms.htm

Mailing Address:

Texas Instruments
Post Office Box 655303
Dallas, Texas 75265

Copyright 0 2001, Texas Instruments Incorporated
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