@

Infineon

technologies

FEATURES
* Current Transfer Ratio at Ig=10 mA
IL1, 20% Min.
IL2, 100% Min.
IL5, 50% Min.
* High Collector-Emitter Voltage
IL1 - BVggo=50V
IL2, IL5 — BVcgo=70V
* Field-Effect Stable by TRansparent IOn Shield
(TRIOS)
Double Moided Package Offers Isolation Test
Voltage 5300 Vpus
* Underwriters Lab File #E52744
VDE Approval #0884
(Available with Option 1)

DESCRIPTION

The 1L1/2/5 are optically coupled isolated pairs
employing GaAs infrared LEDs and silicon NPN
phototransistor. Signal information, including a DC
level, can be transmitted by the drive while main-
taining a high degree of electrical isolation between
input and output. The IL1/2/5 are especially
designed for driving medium-speed logic and can
be used to eliminate troublesome ground loop and
noise problems. These couplers can be used also
to replace relays and transformers in many digital
interface applications such as CRT modulation.

See Appnote 45, “How to Use Optocoupler Normalized
Curves”.

IL1/2/5

Phototransistor
Optocoupler
Fmensions in inches (mm) -
1-5\-' AEZ\] I—q‘l pi/n one ID
2 48T(6.30) Anode (1} E Base
256 (6.50) f 32
| Cathode [2 ] 1’ 5] Collector
@l 151 16
335 (8.50) NC E ZI Emitter
i .343(8.70)
089 . o o ._048(0.45)
(1.00) 022 (0.55)
Min. 7 130 (3.30)
| 4 150 (3 81)
4°JE 4
114 (2.90)
031 (o 8oymin. 4o go 010 (25) 1,130 (3.0)
L. .010(.
.018 (0.45) J L 031 ¢ 3 80) WD‘A\PT
1022 (0.55) 035 (0.90) 300-347__|
100 (2.54) typ. (7.62-8.81)

Maximum Ratings
Emitter

Reverse Voltage ...
Forward Current
Surge Current
Power Dissipation

Derate Linearly from 25°C ... 1.33 mw/°C
Detector
Collector-Emitter Reverse Voltage
R PP U PRSP RSP TUR TP 50V
TL2, IS e 70V
Emitter-Base Reverse Voltage...........c..ccocoviiiiiii 70V

Collector-Base Reverse Voltage
COlECOr CUITENL ...ttt
Collector Current (1<1.0 MS) ....oviioiiiiee e

Power Dissipation

Derate Linearly from 25°C ..o 2 6 mwW/°C
Package
Package Power DisSipation ............cc.ocociiviiiiiiiiinie e 250 mwW
Derate Linearly from 25°C ... 3.3 mw/°C
Isolation Test Voltage (between emitter and detector

referred to standard climate 23°C/50%RH, DIN 50014) .......... 5300 Vrus
CrEEPAGE ....oviiiiiii et e 27.0 mm
ClEATANCE ... .ottt 27.0 mm
Comparative Tracking Index per

DIN IEC 112/VDE 0303, Part 1 .....cccoovooiiieiiieiieiee e 175
Isolation Resistance

Vig=500V, TA=25°C w...ovvooees oo oo 2102 Q

Vio=500 V, TAZ100°C ..o 210" Q

Storage TeMPerature ..........cccoocoviiniiooinice e —40°C to +150°C
Operating Temperature .. 40°C to +100°C
Junction Temperature..............ccooooeiioiciii i 100°C
Soldering Temperature (2.0 mm from case bottom) .........c...cccceen. 260°C
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Characteristics

Symbol ’ Min } Typ Max l Unit J Condition

Emitter

Forward Vottage Ve = 1.25 1.65 \ IF_GO mA
| Breakdown Voltage Ver 6.0 30 — I=10 pA
‘\ Reverse Current 1 Iy . 0.01 10 HA Vg=6.0V 1
\LCapacnanoe ) Co — 40 — pF V=0V, f=1.0 MHz ]

Thermal Resistance Junction to Lead ‘ Ryt — 750 — KW — F\

Detector S ﬂj

Capac:tance Cee — 6.8 — pF TVCE_S oV, f=1.0 MHz i

Ccg 85 Vep=5.0V, f=1.0 MHz
] Ceg 1 Veg=5.0V, f=1.0 MHz
| Collector-Emitter Leakage Current Iceo — 50 50 nA Veg=10V —J
F‘,_..,,<,/v_~_7e, e —_—

: Collector-Emitter Saturation Voltage Veesar — 0.25 — \% leg=1.0 mA, Ig=20 pA |
J Base Emltter Voltage Vee — 0.65 — \ ’ Vee=10V, 1g=20 pA J
| bC Forward Current Gain HFE 200 650 i 1800 | — j Vee=10V, Ig=20 pA {
L__ - — S —
| Saturated DC Forward Current Gain T12O 400 600 — Vee=0.4V, 1g=20 pA |
i Thermal Resnstanoe Junctlon to Lead [ - 500 — KW —

L Package Transfer Characteristics

)R] “
| Saturated Current Transfer Ratio CTRcEsAT — 75 — % Ie=10mA, Vge=0.4V

j (Collector-Emitter)

\ Current Transfer Ratio CTRce 20 80 300 Ig=10 mA, Vpe=10V

K (Collector-Emitter)

Current Transfer Ratio CTRcg — 0.25 — Ir=10 mA, Vg=9.3V l’

(Collector-Base)

L2 J

— e ——

Saturated Current Transfer Ratio CTRcesaT — 170 — Ie=10 mA, VCE 0.4V |

(Collector-Emitter) % { \\

Current Transfer Ratio CTRce 100 200 500 Ir=10 mA, Vee=10V ;

(Collector Emitter) |

Current Transfer Ratlo CTRcg — 0.25 — IF_1O mA, Veg=9.3V ‘

IL5 .]

Saturated Current Transfer Rano CTRcgsaT — 100 —- % i

(Collector~Emltter) Ie=10 mA, V=04V ;

Current Transfer F(ano CTRce 50 130 400 1 Ip=10 mA, V=10V [

(Collector Emltter)

Currem Transfer Ratio CTRcg | — 0.25 — Ir=10 mA, Vcp=9.3V

lsolahon and Insulatron ‘

T T e I S A A

Common Mode Rejectlon Output High CMH — 5000 — Vius Vem=50 Vpp, R =1kQ, Ir=10mA |

Common Mode He;ectlon Output Low CML — — 1

Common Mode Couphng Capacitance Cem — 0.01 — pF — ‘

— - r{_. 1 ‘

Package Capacitance CIAO — 0.6 — Vip=0V, f=1.0 MHz !
T nsulz Resistance ) 1T o4 _ V, =500V |
| neuaton Pesitance #s ot = 18 [0 |
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Switching Times Figure 3. Non-saturated switching timing
\

|
Figure 1. Non-saturated switching timing LSS
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Figure 2. Saturated switching timing | S‘
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v Figure 4. Saturated switching timing
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Non-Saturated Switching Time Table—Typical

Characteristic Sym L1 ] ILE o qMTLS“ o Unit Test Condiion ]
IF=20mA | [p=5.0mA Ig=10 mA | S .;J
Delay Tp 0.8 1.7 17 us |- i
Rise Time 4 19 26 26 Voo=5.0V J
Storage i 0.2 0.4 0.4 R=75Q o
! Fall Time 7 t 7 1.4 2.2 2.2 — 7r”m¥7_¥7—A—l
Propagation H-L teL 0.7 1.2 1.1 1, measured at 50% of oQtput o
:F;r;pagaﬂon'L-H tpLH 1.4 23 25 - 77]
Saturated Switching Time Table—Typical o
" Characteristic Sym IL1 IL2 IL5 F}nlt Test Condition 1
} 1z=20 mA I=5.0 MA Ie=10mA ;
Delay To 0.8 1.0 1.7 us —
| Rise Time 0" 12 20 7.0 Ve =50V T
Storage |t 74 5.4 46 Vee=0.4
FallTme g 78 135 20 R=10K
Propagation HL  te. 16 5.4 26 V=15V - T
Propagation L-H tpiy 8.6 7.4 7.2 —
© 2001 Infineon Technologies Corp. ® Optoelectronics Division ® San Jose, CA IL1/2/5

www.infineon.com/opto e 1-888-Infineon (1-888-463-4636)
2-87 March 17. 2000-13



Figure 5. Forward voltage versus forward current Figure 9. Normalized non-saturated and saturated

CTR at T3=100°C versus LED current

1.4 ‘
> o 15 .
o 180 Ta = 55°C L/ @« [~ Normalized to:
g 12 ] 5 [ VeE=10V, Ig=10 mA, Tp=25°C
g 1 Ta=25°C E 10 + CTRce(sat) Vog=0.4 V -
hd - = L
® S [ Ta=100°C
g 10 / % [
S 09 I 2 L
w Ta =100°C 0.5
. A : 0
>u 08pe—" [ | S E = | \
07 vl el g e = sgIS(SAT)
A 1 10 100 00 Lt 111 T R R
If - Forward Current - mA A 10 100

1
IF - LED Current - mA

Figure 6. Normalized non-saturated and saturated
CTR at T3=25°C versus LED current

Figure 10. Collector-emitter current versus
temperature and LED current

o« 15 Normalized to: 35
5 ™ Vg =10V, Ig = 10 mA 2 3
v L Ta=25C ; -~
N 1.0 ~ CTRee(sat) Vog = 0.4 V = 25 e
:C S~
s [ \ S 15 25°C /,// 70°C
T 05 | e s // 100°C
o n NCTR(SAT) © 10 i
= L K
Q N NCTR 3
z I ! 38 5
0.0 b ritul iy [ [ E
A 1 10 100 8
Ig - LED Current - mA 0 10 20 30 40 50 60

IF - LED Current-mA

Figure 7. Normalized non-saturated and saturated Figure 11. Collector-emitter leakage current versus

CTR at T5=50°C versus LED current temperature
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G [ Vee=10V,Ig=10 mA, To=25°C 5 100
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Figure 8. Normalized non-saturated and saturated

Ig - LED Current - mA

CTR at Ty=70°C versus LED current

NCTR - Normalized CTR
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Figure 12. Normalized CTR, versus LED current
and temperature
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Figure 13. Collector base photocurrent versus Figure 16. Normalized saturated HFE versus base

LED current current and temperature
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Figure 14. Normalized photocurrent versus I and Figure 17. Propagation delay versus collector load resistor
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Figure 15. Normalized non-saturated HFE versus
base current and temperature
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