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TYPES TILHE, TILDA, TiLNG, TILIW
: {B PTO- COUPLERS
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£ WITH STANDARD DTL AND TTL INTEGRATED CI ».LJUITS

e Gallium Arsenide Diode infrared Source Opticalty Coupled
ta a Siticon N-P-N Photot ransistor

e High Dire wrent

e Base Lead Proy vidad for Conventional Transistor Biasing

@ Noltage Electrical isolation ... LBkVor 2.5-kV Rating
e Piastic Dual-In-Line Fackage
g Hioh-Speed Switching: v = ?ps y=2us Typical

senide infrared-cmitt ing diode and an n-p-n silicon phototransistor mounted on 2

cane CONSists of a gallium ar
L The cave will withstand soidenng

sulated within an electrically ponconductive plastic compodn
armation and device performance characteristics remain stable when operated in high-humidity

is approximately (.52 gr

in 0.00% radius of 1rue position

(r;*\ a1 the gauge plancwith maximum materia:

condition end itinstatted,

o are in nches unisss GihErwise

c. #ir 1 identified by index dot.
4. Terminal conncctions:

1. Ancde \% Infrared-omitung
2. Cathoan diode

3. Mo internal connect

4. Ernitter Y

5. Collector Orototransistor
6. Base .

at 26°C free-gir temperature (unless otherwise noted)

1.6 kV

input-to-Output Voltage: TiL111 e el L R g .
TiL14, T BETENEIN T a0, ) T Fegt ST T +2.5 &V
Callector-Base Voitage R e s R A et T Ot e 70V
Cotlector-Emitter Veltag BRI b o iy (o bt ot R L STEA O T ... . 3V
Emitter: Coiiecwr Voitage ] i YAY
Emittzr-Base Vohtage .« - oo - o 0o T T T 2 A N L 7V
lnpui-Dinde Reverse Voitags Bl ke Sl S S G e ko0 e e 3V
Cnput-Diode Continuous Forward C‘um ntat \or bn-ow) 25°C Free-Air Temperature (See Note 2) ... 100mA
Cantinunus Powet Dissipation &t (o Lelow) 257C Free: Air Temnperature:

150 mW

150 mW

250 mW

55 L to 160°C
260°C

Infrared-Emitting Diode (See Note 3) -
Phototransistor (Sea Note 4 R g B R T
Total, Infrared-Emitting Diode plus Phototransistor ISee Note 5)
Storsge Temperature Range e T Kes LUl
Lead Tempevature 1/16 Inch from Case for 10 Seconds
HOTES: 1. Thisvslue applins whun (he base-emitter dicde is apen-circuited. .
2. Deiets finesriy 1O 100" C irae air remperature at 1he rate of 1.33 1. j:
A, Derote linsarly 1O 100" C frec-air (pmporature st the rate of 2 W/ C.

4. Derpta lineorly 10 ‘(m (‘ froe o lemperature at tho rate 0f 2 ~w/'C.
6, Deretn linenrly 10 100°C tree-arr tempecature st the rete of 3.33 W/ .
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TYPES

OPTO-COUPLERS

THN, TILWA, TILUS, T

electrical characteristics at 257 C free-air temperature

TiL1
: TIL®16 TiLn7?
PARAMETER - TEST CONDITIONS TiL114 UNIT
. MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
Collector Base lg = 10uA, lg =0,
v 70 70 70 \
(BRICBO Breakdown Voltage g =0 .
v Cotlector-Emitter lc = 1 mA, ig=0, 10 10 30 v
IBRICEC Breakdovin Voltage le=0 :
v Em:tter-Base g =10 iA. Ic=0, 7 7 7 v
(BRIEBO Bruakdown Voltege Ig=0
. nput Diode Static NI 0 10 10 A
& Reverse Current R " e
Veg =04V, Ig = 16 mA,
! o i 2 7
. {Phototransistor! Ig = 0
On-State o . v oV ; oA mA
yeration e = , F= mA,
: Collector ; a CE:,) 4 : 2 5 5 9
Cion) Current BN S -
Photodiode ves = 0.4V, Ig = 16 mA,
10 20 10 20 10 20 LA
Operation g=0
) Phototransistort Veg = 10V, tg =0, -
Off-State ) 1 50 1 50 1 50
. Cperation ig =0
IC(ofi) Collector - —— nA
Photodi Veg =10V, g -0,
Currant 0.1 20 0.1 20 0.7 20
Operaton g =0
. Vg =5V, o =10 mA,
Transisior Static | = 100 300 200 580
. c v .
hege Forward Current ¥ Y : 50 TA
CcE =5V, Ig= HA,
Transier Ratio . ¢ 100 300
Input Diode Static e = 16 mA 12 14 1.2 1.4
Ve - . %
Forward Yolitage F o GO mA N 1.25 1.5
Ir=2mA, g = 16 mA,
7 : 025 0.4
g =0
Collector-Emitzer ic *2.2mA, g = 15 mA,
VCe(satl 025 0.4 v
Saturation Voitage g =9
Ic = 0.5 mA, g = 10mA,
= 0.25 0.4
Ig=0
Vin- =105 kY for TILITY, .
Input-to-Output in-out v 3
no £2.5 LV for all others, (1011} 1011 1011 Q
Internal Resistance
See Note 6 g
lnput-to-Output Vin- =0, f=1MHz, o
Cro o ! o0 113 RS 113 | pF
Capacitance See Note 6

NOTE 6: These parametars ara measured between Hoth inputdiode leads shorted together and all the phototransistor leads snci tud tog

switching characteristics at 25° C free-air tamperature

ather.

A TiL11Y
2 TILTi6 TIL117 i
PARAMETER TEST CONDITIONS TiL1ia UNMIT
TYP MAX [MIN TYP MAXIMIN TYP MAX
o oV o) = 2 .
g Rise Time|Phototransistor M ECRRIONG 'Clon) = 2 mA, 2 5 2 7 2 9 N
Ry - 100 92, . -
= 7 5 b a
Operatiog See Tast Coeuit A of Figure | e = E 4 2 -
Vee = 1 o 20 i
t Rise Time|Photodiode Vee = 10V, 'Clon) = 20 kA, 1 1 1
RL = 1k12, - — — s
] Fali Time [Operation Ses Test Circuit B of Figure 1 i 1 i
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TYPES TILIN, TIL14, TILNG, TILIT
OPT.-COUFLERS

PARAMETER MEASUREMENT INFORMATION

Adjust smplitude of input pulse for:
IC(on 2 ri:A (Test Circuit A) or
1Glgn) = 20 pA {Test Circuit B)

TMPUT
a7
a7 0 ’ = :
d b\—'vw—c INPUT o "J L e AN AAA—O INPUT
=0 OUTPUT
l' N
(See Note b) pomme - tr [ - Be
> L N )
fiy 100 51 . CUTPUT ll =Vec v o OUTPUT
il | H 0% 0% A | T Ry =10 (See Note b)
~ S = \ ik .
]‘ | i
= I ! =
¥ |
10% 10% =
TEST CIRCUIT A A TR TEST CIRCUIT 8
VOLTAGE WAVEFORMS PHOTODIODE OPERATION

PHOTOTRANSISTOR OPERATION

NOTES: a. The input waveform is supphied by a generater with the following characteristics: Zgyp = 50 Q, 1, € 15 ns, duly cycle = 1%,
1 = 100 us .

b. The cutput waveferm is monitored on an oscilloscope with the following characteristics: Tp € 12 ns, By > 7 MR, G, = 20 pF.

FIGURE 1—-SWITCHING TIMES ©

. TYPICAL CHARACTERISTICS

TiL111, TiLi14 TiLi16, TIL11Y

COLLECTOR CURRENT COLLECTOR CURRENT
Vs 3 B Vs
INPUT-DIODE FORWARD CURRENT INPUT-DIODE FORWARD CURRENT

100 g=—r=rorr
E Vce =10 VE:=
40Fig=0 i?
S TA=2
< <
& €
4 L
« c
2 2
5 5
&) (@]
5 g
o 3t
2 1o
b0 L oo Lo
0.04 |— 0.04 /?/
0.01 0.01 i
0.1 0.4 1 4 10 40 100 0.1 0.4 1
g —Forward Cufrent—mA £ Ip—'Forward'Currem—mA

FIGURE 3

° FIGURE 2
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TYPES TILIMN, TIL14, TILUB, TILT
OPTG-COUPLERS

TYPICAL CHARACTERISTICS

TIL111, TIL114
COLLECTOR CURRENT
s
COLLECTOR-EMITTER VOLTAGE

€0
T e
| \7} | Ta=26°C
= |
50 U S— See Note 7 4
VK |
< v
£ Ve
i 40 uwO, | .
= TTNE
] N Wl
5 L NE
C 30— X0 i
3 | 1 \%ﬂ o]
3 ! N LT
8 ve = A0 MAN ol g
T 20 | e Yy, Tt bl
o AT mA _,\"\,?- ks il
: ! e TN
= 24 mF N D/S l--—- —r
o = mh | S QiSsipg I
=16 mA- — N
gt 5 e Rl
1§ =8 mA
P AP R [

0 2 4 6 8 10 12 14 16 18 20

Vg ~Collector-Emitter Voitage—V
FIGURE 4

TIL11?7

C(SL.LECTOR CURRENT
Vs

COLLECTOR-EMITTER VOLTAGE

rjo T "y
‘\Z- l | lg=0 :
V& Tp=25°C .
50 Lz, See Note 7 W =
V= =
é ‘\:T ‘», 0 _ﬁ //'
) B S ]
5 4C¢ LQ;— — \;"3() \:\‘/_,.—
e . o
5 // \\ )\'/Z - t—
G Z Lo
5 ] R
E.\ l | .'\Uﬂ | _ Lt
3 200 - 20 MA- 0y o=
i it ey |
o :’,!f/" ’ ‘ ?\ 135‘/,0/\ 7
10 ‘ Ig =10 m}\“' ~ /r_)\,\/‘_“_m
P et A —
/ -i
0 e e

0 2 4 6 8 10 12z 14 16 17 20

Ve--Collector-Emitter Voltage--V
FIGURE ©

TiL116

COLLECTOR CURRENT
vs

COLLECTOR-EMITTER VOLTAGE

60 :
\Z lg=0
44 Ta =25°C
50 Vet Seq Note 7
\
< \%
£ \Z
| v,
L 40 )
£ %
3
\
S 3 %
g [ \o i
2 g = 40N \% O RS
3 20 PR = 0 )
i e =30 mA N e det
© L ‘:-SS"P/-\TI
. (" ip=20mA I Y A
10 oy i ==T
I =10mA -
.
" |

0 2 4 6 8 10 12 14 16 18 20

VcEg-Collector-Emitter Voltage—V
FIGURE 6

RELATIVE ON-STATE COLLECTOR CURRENT

vs

FREE-AIR TEMPERATURE

O 18 -

0 VeE =04V 010V
"o1418=0

= IF =10 mA

% 1.2 |-See Note 8

W

=

3 10

S ) <t

e 1 ™~
® - ~
> 08 =
5 Ve

Y —

<

8

£.04

(&)

8 0.2

(8]

i)

3 o

75 50 —25 0 25 50 J5 100 125
T a-Frea-Air Temperature~"C
FIGURETZ .

NOTES 7. Pulse oporation of input diode is required for cparation beyond limits shown by doited lines.

8 Thase parametors weoo roeasurad using pulse tachniques.

w 1 ms, duty eyele K 2%,

.
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TYPES TILHL, TILTM, TILSS, TiL1W
AdErY e
S Ok TO-COUPLER
TYPICAL CHARACTERISTICS ‘
OFF STATE COLLECTOR CURRENT NORMALIZED TRANSISTOR STATIC FORWARD
Vs CURRENT TRANSFER RATIO
FREE-AIR TEMPERATURE W vs
10000 ooeev , }I:L " ON-STATE COLLECTOR CURRENT
4000 f VCE =10V 2 T lvee=sv ’ ’ 1
< Clg=0- € 14(/F=0 L] Ll
L 1000k fF=0 P Tp = 25°C ] ' | ;
3] = @ i
£ a00f g 12 SRR AL Li
G- E /H"‘ malill i
. . ) ! P
g 5 10 T Wi
L 40 5 | u ;‘J
= r ! |
8 S o = H
@ s i
2 £- 0.6 p—rt HHH- Ll
% 5 ]
i Hi
9 g vat e i -
4k I | ] P
b= « 0.2 i H -
5 : § ' Normalized to 1.0
= f— { : = =1m
01 L i E o L. | atlc =1 mA |
0 10 20 30 40 50 60 70 80 SO 100 5 o 5 B
o .1 0.2 04 1 2584 1
Ta-—Free-Air Temperature—-"C < 1020 40 100
= : 1C{on)—On-State Collector Current—mA
FIGURE 8 FIGURE 9
INPUT DIODE FORWARD COLLECTOR CURRENT
NDUCTION CHARACTERISTICS vs
co N > MODULATION FREQUENCY
160 i T T g
See Notwe 8 1
ZEc N
g 120 - %
i €
g 100 : ] / £
& (&)
8 a0 § 0.4 —
e / : & 02 -
z 60 - - °
<] | ° (',’ 0.1 k .
o Tp=70"C O -
Loa0 = ——
: il o0
20 =
: . Ta=-55°C 0.02
o 222 AR 0.01
0 0204 06 08 1.0 1.2 1.4 1.6 1.8 20 1 4 10 40 100 400 1000
Vg—Forward Voltage--V fmod-Modulation Frequency--kHz
FIGURE 10 _ : _ FIGURE 11
NOTE 8: These parameters weore measured using pulse techimiques. 1, = 1 ms, duty cvele < 2%
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