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DESCRIPTION

The 110 °C IL1205AT/1206AT/1207AT/1208AT are optically
coupled pairs with a gallium arsenide infrared LED and a
silicon NPN phototransistor. Signal information, including a
DC level, can be transmitted by the device while maintaining
a high degree of electrical isolation between input and
output. This family comes in a standard SOIC-8 small outline
package for surface mounting which makes them ideally
suited for high density application with limited space. In
addition to eliminating through-hole requirements, this
package conforms to standards for surface mounted
devices.

A specified minimum and maximum CTR allows a narrow
tolerance in the electrical design of the adjacent circuits. The
high BVgeo of 70 V gives a higher safety margin compared
to the industry standard 30 V.

FEATURES
¢ Operating temperature from - 55 °C to + 110 °C
¢ High BV¢go, 70 V Pofree
* |solation test voltage, 4000 Vgrus
* Industry standard SOIC-8 surface mountable

package RoHS

» Compatible with dual wave, vapor phase and IR COMPLIANT

reflow soldering
¢ Lead (Pb)-free component

e Component in accordance to RoHS 2002/95/EC and
WEEE 2002/96/EC

APPLICATIONS

e AC adapters

* PLCs

¢ Switch mode power supplies

* DC/DC converters

» Microprocessor I/O interfaces

* General impedance matching circuits

AGENCY APPROVALS

* UL1577 - file no. E52744 system code Y

e CUL - file no. E52744, equivalent to CSA bulletin 5A
* DIN EN 60747-5-5 available with option 1

ORDER INFORMATION

PART REMARKS
IL1205AT CTR 40 to 80 %, SOIC-8
IL1206AT CTR 63 to 125 %, SOIC-8
IL1207AT CTR 100 to 200 %, SOIC-8
IL1208AT CTR 160 to 320 %, SOIC-8

ABSOLUTE MAXIMUM RATINGS (1)

PARAMETER | TEST CONDITION SYMBOL VALUE UNIT
INPUT
Continuous forward current Ip 60 mA
Peak reverse voltage Vg 6.0 \Y
Power dissipation Pgiss 90 mwW
Derate linearly from 25 °C 0.9 mW/°C
OUTPUT
Collector emitter voltage Vce 70 \
Ic 50 mA

Collector current

t<1.0ms Ic 100 mA
Power dissipation Pdiss 150 mW
Derate linearly from 25 °C 1.5 mW/°C
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Vishay Semiconductors Optocoupler, Phototransistor Output,
with Base Connection in SOIC-8

Package, 110 °C Rated
ABSOLUTE MAXIMUM RATINGS (1)

PARAMETER | TEST CONDITION | symBoL |  VALUE UNIT
COUPLER

Isolation test voltage Viso 4000 VRms
Operating temperature Tamb -55t0+ 110 °C
Total package dissipation (LED and detector) Piot 240 mwW
Storage temperature Tstg -55to + 150 °C

max. 10 s, dip soldering distance
to seating plane > 1.5 mm

Derate linearly from 25 °C 24 mW/°C

Notes

M Tamp = 25 °C, unless otherwise specified.
Stresses in excess of the absolute maximum ratings can cause permanent damage to the device. Functional operation of the device is not
implied at these or any other conditions in excess of those given in the operational sections of this document. Exposure to absolute maximum
ratings for extended periods of the time can adversely affect reliability.

(@ Refer to reflow profile for soldering conditions for surface mounted devices (SOP/SOIC).

Soldering temperature (@) Tl 260 °C
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Fig. 1 - Input Power Dissipation (LED) vs. Ambient Temperature Fig. 2 - Output Power Dissipation vs. Ambient Temperature
ELECTRICAL CHARACTERISTCS
PARAMETER | TEST CONDITION PART | SYMBOL MIN. TYP. MAX. UNIT
INPUT
Forward voltage Ir=10 mA Vg 1.3 15 \Y
Reverse current VR=6V IR 0.1 100 HA
Capacitance Vg=0V C 13 pF
OUTPUT
Collector emitter leakage current Vee=10V lceo 5.0 50 nA
Collector emitter breakdown voltage Ic =100 pA BVceo 70 Vv
Emitter collector breakdown voltage le =100 pA BVEeco 7.0 10 \'%
Collector base breakdown current BVceo 70 \'%
Saturation voltage, collector emitter Ic=2mA, Ir=10mA VCEsat 04 \'%
COUPLER
IL1205AT CTR 40 80 %
o,
Ir = 10 MA, Vg = 5.0 V IL1206AT CTR 63 125 Yo
IL1207AT CTR 100 200 %
. IL1208AT CTR 100 320 %o
DC current transfer ratio
IL1205AT CTR 13 25 %
o,
Ir = 1.0 MA, Vog = 5.0 V IL1206AT CTR 22 40 Yo
IL1207AT CTR 34 60 %
IL1208AT CTR 56 95 %o
Capacitance (input to output) Cio 0.5 pF

Note

Tamp = 25 °C, unless otherwise specified.

Minimum and maximum values were tested requierements. Typical values are characteristics of the device and are the result of engineering
evaluations. Typical values are for information only and are not part of the testing requirements.
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SWITCHING CHARACTERISTICS

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
_ . IC=2mA,R|_=1OOQ,
Turn-on time Veo=10V ton 3.0 us
. lc=2mA, R. =100 Q,
Turn-off time Voo = 10 V toff 3.0 us
Input

Vee=5V

tod
Input peon

Output
10 %

Vour
50 %

N
}—Jm

90 %

i205at_11

Fig. 3 Switching Test Circuit

SAFETY AND INSULATION RATINGS

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT

e et

Pollution degree (DIN VDE 0109) 2.0

Comparative tracking index per

DIN IEC 112/VDE 0303 part 1, group CTI 175 399

Illa per DIN VDE 6110 175 399

Viotm Viotm 6000 \

Viorm Viorm 560 \

Resistance (input to output) Rio 1012 Q

Psi 350 mwW

Isi 150 mA

Tsi 165 °C

Creepage distance 4.0 mm

Clearance distance 4.0 mm
Note

As per IEC 60747-5-2, §7.4.3.8.1, this optocoupler is suitable for “safe electrical insulation” only within the safety ratings. Compliance with the
safety ratings shall be ensured by means of protective circuits.
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TYPICAL CHARACTERISTICS
Tamb = 25 °C, unless otherwise specified

1.5 30 T
Ir = 25 mA
14 y »s
S 13 +110°C A 7 //
>U- -55 °C‘ +95°C +50°C ‘_,1//42’/ % 20 v
o 121Nooiih e g
g T 1 S s Ik =10 mA ]
§ L1 "}/ (118 o
1 il o —
T 1.0 1] 2 S L1
© L~ 1 LA1T o 10 /] +
g 09 = // Ir =5 mA
2 08 4//’— O 5 /, P | [ R
.8 L~ F=1mA lF=2m
/ L |
0.7 0 T T
01 1.0 100 100.0 00 01 02 03 04 05
IF (mA)
Vee (V)
Fig. 4 - Diode Forward Voltage Vg vs. Forward Current Fig. 7 - Ic (Saturated) vs. Vcg
50 T 1.2 T
45 L | = 30 mA 1.1
—_ Ir=5mA
s S/ SEE NG
<
0.9 _
£ s Ir = 20 mA o o TR 19mA
g 30 1 5 ™ AN
£ [/ k=15 mA 3 ¥ A D
3 % - I g os I Llr=1mA
5 20 8 05
2 JF=10mA £ 04 N
3 15 s O N
= T 1 1 z | | _ N
3 10 lr=5 mA 0.3 Normalized to Iz = 10 mA 1
0.2 +— Tamp =25 °C
5 o1t
of RN
0123 456 7 8 9 10 -55-40-25-10 5 20 35 50 65 80 95 110125
Vee (V) Tamb (°C)
Fig. 5 - Ic (Unsaturated) vs. Vge Fig. 8 - CTR Normalized to Iz = 10 mA vs. Ambient Temperature,
(Saturated, Vcg = 0.4 V)
£ 100000 [ J 12 T 11
= 10000 11 11
j} >
| 1.0 = T
% 1000 40V o “Z \:\‘I\; 10 mA
o)) 8 5
g_ o 24V E o8 IF=5mA \‘\\
$E 10 o T~ | N
c 0.7 N
= 12V o ‘,\ N
» O 1 (5]
o w N 0.6
L3 p. S | [ e=1ma N
£ 0.1 7, e 05 \\
i} 0.01 y S 04
2 ' 7% Z o3 ™~
S 0.001 5 0.2 + Normalized to I = 10 mA ™~
3 0.0001 01 |- Tamo=25°C
8 000001 oo I
-55-40-25-10 5 20 35 50 65 80 95 110 125 ‘-55-40-25-105 20 35 50 65 80 95110 125
Tamb (OC) Tamb (OC)
Fig. 6 - Collector to Emitter Current vs. Ambient Temperature Fig. 9 - CTR Normalized to Ir = 10 mA vs. Ambient Temperature,
(Non-Saturated, Vcg =5 V)
www.vishay.com For technical questions, contact: optocoupler.answers @ vishay.com Document Number: 83549

304 Rev. 1.7, 08-May-08



IL1205AT/1206AT/1207AT/1208AT

Optocoupler, Phototransistor Output, Vishay Semiconductors
with Base Connection in SOIC-8

Package, 110 °C Rated

300 1.4
250 1.2 L
ot TN
1L1208| 1] 1 10 mfos ;" IL1205
200 v Lizo7 /| /M N
9 0.8 N
> / c ) AN
~ 150 L1207, UL T R
= A A7) O g6 /|11 06 XN
o / : 4 A\Y
100 T L1206 1Y / /:’ \
1 1l 04 /,
/ LA L~ /
50 1 > — T 111 a 0.2
| lzﬁs ' ‘
0 0.0
0.1 1.0 10.0 0.1 1.0 10.0 100.0
IF (MA) I (MA)
Fig. 10 - CTR vs. I, (Vce =5V, Tamp = 25 °C) (Not Normalised) Fig. 13 - CTR vs. I Saturated, Normalised to Ir = 10 mA,
Tamb =25 °C
1.2
TTTT 12
o INAALUANI
10 11 10 °C Y 1T
X N .
N o
I 1.0 £
08 1L1207 LE L7
o 3 09 -55°C
= 0.6 N
o S
g o8
0.4 5 Vee=5V
Z o7
0.2 7 06
0.0 05
0.1 1.0 10.0 100.0 0.01 o1 1 10 100
Ir(mA) Base Current (nA)
Fig.11-CTRvs. I, (Vce=5V, Tamp =25 °C) Normalised to Fig. 14 - Normalized hgg vs. Base Current and Tamp
Ie=10mA, Tamp =25 °C (Non-Saturated Condition)
250 1.5
M 1]
L4 (J{+ 110°C i
200 iL1208] /] [T\ 3 125 °clo°C
?/ \\ w 12| + 50 °C
— < —'ull
X 190 AREAIRY 3 T
e L L DN R
= ’ . N\ S \
O 100 IL1206—TN\N g 09 - 55 oW}
AT N\ 5
V| Lt L1 NN Z 038
Al AL N Voe =04V
50 A A IL1205 TN 0.7 1=
T
> | 06 |
0 0.5 ‘
0.1 1.0 10.0 100.0 0.01 0.1 1 10 100
IF (MA) Base Current (uA)
Fig. 12 - CTR vs. I Saturated, (Vgg = 0.4 V, Tamp = 25 °C) Fig. 15 - Normalized hgg vs. Base Current and Tamp
(Saturated Condition)
Document Number: 83549 For technical questions, contact: optocoupler.answers @vishay.com www.vishay.com

Rev. 1.7, 08-May-08 305



IL1205AT/1206AT/1207AT/1208AT

Vishay Semiconductors Optocoupler, Phototransistor Output,
with Base Connection in SOIC-8

Package, 110 °C Rated

3 1000 100
S
& 100 +110°°C 7l
3 55 °C +50°C //’ ot
5 101 —X0Cya5°C 1 _
[} | [2]
£ A1 =2 /
8 1 = 10
o %% / -
$ s 5
© 017 e \
Q Z f’
S oo '4 fon
[
o
5
O 0.001 1
0.1 1 10 100 0 1 10
IF (mA) Load Resistance (kW)
Fig. 16 - Collector Base Photocurrent vs. Ig Fig. 19 - Switching Time top, toff VS.
Load Resistance (100 Q to 5000 Q)
1000 16
St
14 1
= //f toft
T @ 12
< Z El L/
5 100 L1207, 2 10 A
> IL1208 E /
S > °
=] — £
g S °[TH
w1 s
= T [
< Voe =5V, Tamp = 25 °C1l e SRR
L:) ce=5V, Tamp = 2 IRBE =500k, Vce=5V
| [T I o [Tamp=+257C
0.1 1 10 100 0 5 10 15 20
Ic (MA) 19281 IF (MA)
Fig. 17 - Cut-Off-Frequency (- 3 dB) vs. Collector Current Fig. 20 - Switching Time vs. Ig
1000 30
i
fof 25 tort 11
i /
100 // EP d
- o /
g E
2 = 15
% (=]
S 10 g 10 \ /
= \(
/\_ o ) ton ||
y ‘
ton _——’
1 0
0 1 10 100 10 100 1000 10000
Load Resistance (kW) RBE (kW)
Fig. 18 - Switching Time ton, toff vS. Load Resistance Fig. 21 - Switching Time vs. RBE, Ir = 10 mA
www.vishay.com For technical questions, contact: optocoupler.answers @ vishay.com Document Number: 83549

306 Rev. 1.7, 08-May-08



IL1205AT/1206AT/1207AT/1208AT

0.120 + 0.005
(3.05+0.13)

Optocoupler, Phototransistor Output, Vishay Semiconductors

with Base Connection in SOIC-8
Package, 110 °C Rated

PACKAGE DIMENSIONS in inches (millimeters)
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OZONE DEPLETING SUBSTANCES POLICY STATEMENT

It is the policy of Vishay Semiconductor GmbH to

1. Meet all present and future national and international statutory requirements.

2. Regularly and continuously improve the performance of our products, processes, distribution and operating systems with
respect to their impact on the health and safety of our employees and the public, as well as their impact on the environment.

It is particular concern to control or eliminate releases of those substances into the atmosphere which are known as ozone

depleting substances (ODSs).

The Montreal Protocol (1987) and its London Amendments (1990) intend to severely restrict the use of ODSs and forbid their use

within the next ten years. Various national and international initiatives are pressing for an earlier ban on these substances.

Vishay Semiconductor GmbH has been able to use its policy of continuous improvements to eliminate the use of ODSs listed in

the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments respectively.

2. Class | and Il ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental Protection Agency
(EPA) in the USA.

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, B and C (transitional substances) respectively.

Vishay Semiconductor GmbH can certify that our semiconductors are not manufactured with ozone depleting substances and do

not contain such substances.

We reserve the right to make changes to improve technical design
and may do so without further notice.

Parameters can vary in different applications. All operating parameters must be validated for each customer application by the
customer. Should the buyer use Vishay Semiconductors products for any unintended or unauthorized application, the buyer shall
indemnify Vishay Semiconductors against all claims, costs, damages, and expenses, arising out of, directly or indirectly, any
claim of personal damage, injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.O.B. 3535, D-74025 Heilbronn, Germany
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Legal Disclaimer Notice
Vishay

Disclaimer

All product specifications and data are subject to change without notice.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein
or in any other disclosure relating to any product.

Vishay disclaims any and all liability arising out of the use or application of any product described herein or of any
information provided herein to the maximum extent permitted by law. The product specifications do not expand or
otherwise modify Vishay’s terms and conditions of purchase, including but not limited to the warranty expressed
therein, which apply to these products.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this
document or by any conduct of Vishay.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications unless
otherwise expressly indicated. Customers using or selling Vishay products not expressly indicated for use in such
applications do so entirely at their own risk and agree to fully indemnify Vishay for any damages arising or resulting
from such use or sale. Please contact authorized Vishay personnel to obtain written terms and conditions regarding
products designed for such applications.

Product names and markings noted herein may be trademarks of their respective owners.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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