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SFH612A/655A

FEATURES

» High Current Transfer Ratio
SFH612A=200% (min.)
SFH655A=600% (min.)
High Isolation Test Voltage 5300 Vg5

« Standard Plastic DIP-4 Package

« Underwriters Lab File #E52744

DESCRIPTION

The SFH612A and SFHE55A are optically coupled
isolators with a Gallium Arsenide infrared LED and a
silicon photodarlington detector. Switching can be
achieved while maintaining a high degree of isola-
tion between driving and load circuits. These opto-
couplers can be used to replace reed and mercury
relays with advantages of long life, high speed
switching and elimination of magnetic fields.

Maximum Ratings 7y=25°C

Emitter
Peak Reverse Voltage........ccccccooviviiiiiiii. 6.0V
Continuous Forward Current ...........ccc...c...... 60 mA
Surge Forward Current (to<10 US) oo 25A
Derate Linearly from 25°C..................... 1.33 mW/°C
Power Dissipation at 25°C ...........cccvvveeenn. 100 mW
Detector
Collector—-Emitter Breakdown Voltage

BVGEQ - veeereiee e 55V
Emitter—Collector Breakdown Voltage

BVECO e 6.0V
Collector (load) Current .......cccoovviiiieeieinnnnnn 1256 mA
Derate Linearly from 25°C.........cccocone. 2.00 mW/°C
Power Dissipation at 25°C .........cccccccooon. 150 mW
Package
Derate Linearly from 25°C..................... 3.33 mW/°C
Total Power Dissipation at 25°C ................ 250 mW

Isolation Test Voltage between input and
output, climate acc. to IEC 60068-1:1988

Creepage Distance....

ClEaranCe......ccoveuevieeieieieieeeeeseeeeese e >7.0 mm
Comparative Tracking Index acc. to

DIN IEC 112/VDE 0303, part 1:06-84] ......... >175
Isolation Resistance V|p=500 V/25°C ............ >10"2 Q
Isolation Resistance V,o=500 V/100°C.......... >10"" Q
Storage Temperature Range.......... -55°C to +150°C

Operating Temperature Range ...... -55°C to +100°C
Soldering Temperature
(max. 10 s, dip soldering:

distance to seating plane >1.5 mm)............
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Photodarlington Optocoupler

Dimensions in inches (mm)
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Electrical Characteristics 7y=25°C unless otherwise specified

Parameter ‘Sym. ‘Min. ‘Typ. ‘Max. ‘ Unit‘ Condition
Emitter

Forward Voltage VE — (11515 |V |[[=10mA
Reverse Current | Iy — 10.02 |10 |pA |Vg=6.0V
Capacitance Co — |14 |— pF | Vg=0V, f=1.0 MHz
Detector

BreakdownVoltage | BVggpg |55 | — |— |V lcg=100 pA
Collector-Emitter

BreakdownVoltage | BVggp 6.0 |— |— |V |lgg=10pA
Emitter-Collector

Collector-Emitter  |Iceg | — |12 |400 |nA |Vge=40V

Dark Current

Capacitance Ccg |— |185|— |pF |Vge=0V, f=1.0 MHz
Collector-Emitter
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Characteristics 75=25°C (continued) Figure 2. Collector-emitter Saturation Voltage vs.

Parameter ‘Sym. ‘Min. ‘Typ. ‘Max. ‘Unit ‘Condition Temperature at /p=20 mA, /c=5.0 mA
1.00
Package 0.95
Current Transfer Ratio 0.90
SFH612A  |CTR [200 |— |— |% |Ir=1.0mA, V=20V 0.85
SFHB55A 600 o 080
< 0.75
Collector-Emitter Saturation Voltage & 0.70
o \
SFHE12A Vegsat |— |— 1.0 |V |Ir=1.0mA, Ic=2.0 mA > 0.65
SFHE55A IF=20 mA, Ic=5.0 mA 060
0.55
Coupling Cc — |045 |— pF |Vo=0V, f=1.0 MHz 0.50
Capacitance -40 -20 0 20 40 60 80 100
Switching Time for SFH612A Temperature, T, (°C)
Turn-on Time |z, — |16 |— |us |Ve=10V, Ic=2.0 mA,
, Rg=100 Q Figure 3. Normalized CTR vs. Temperature at
Turn-off Time | 7ot 15 |— B |(Fig. 10, Test Circuit 1) | z=1.0 mA, Veg=2.0 V, Ty=25°C
Rise Time I 14 |— |us 1.2
Fall Time t; 14 |— |us
Switching Time for SFHB55A |D_: —
Tum-on Time |10y |— |31 |— |us |Vog=2.0V, Ic=10 mA, 5 10 ~
: R.=100 Q S
Turn-off Time | 7 55 |— B8 |(Fig. 10, Test Circuit 2) g
Rise Time f 27 1250 |us ’g 08 N
Fall Tme  |g 56 |200 |us \\
Figure 1. Forward Voltage vs. Forward Current 0.6
15 -40 -20 0 20 40 60 80 100
’ Temperature, Tp (°C)
1.4 ///
S /
2 13 —40°C Figure 4. Normalized CTR. vs. Forward Current at
Q \ /
g 1.2 0°C Ir=1.0 mA, Vcg=2.0 V, T)=25°C
o
E 10 — 1.60 AT
E - —
$ o9 /gg S o 0 /
°C | 75° = 1.20
08 = - 1.00
0.7 N N\
0.01 0.10 1.00 10.00 100.00 § 080 Y \
Forward Current, I (mA) g 0.60
0.40 /
0.20 b
T
0.00
0.01 0.1 1.0 10 100
Forward Current, | (mA)
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Figure 5. Collector current vs. Collector-emitter Voltage,
Tp=25°C
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Figure 6. Collector Current vs. Collector—-emitter
Saturation Voltage, 7y=25°C
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Figure 7. Collector-Emitter Dark Current vs. Collector—
emitter Voltage over Temperature
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Figure 8. Switching Time, vs. Load Resistor at
Ic=2.0 mA, Vcc=10 V, TA=25°C (SFH612A)

103

(/]
=
o A
c x4
£ L '//'/
= 10€ j— T, Z
H = Ton off
7} | \
o =
£ e
- E= Trise

Ttal

ol
102 103 104

Load Resistance, R (ohm)

Figure 9. Switching Time vs. Load Resistor at
Ic=10 MA, Vg=2.0 V, Tp=25°C (SFH655A)
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Figure 10. Switching Time Test Circuit and Waveforms
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