SIEMENS AKTIENGESELLSCHAF

SIEMENS

FEATURES

¢ Highest Quality Premium Device
* Built to Conform to VDE Requirements
¢ Long Term Stablility
¢ High Current Transfer Ratios, 3 Groups
SFH 6091, 40 to 80%
SFH 609-2, 63 to 125%
SFH 609-3, 100 to 200%
* 5300 Volt Isolation (1 Minute)
* Storage Temperature — 40° to +150°C
* Veesar 0-25 (< 0.4) Volt
lp=10mA, lc=25mA
* Vceo 80V
* UL Approval #E52744
* VDE Approval #0883

DESCRIPTION

The optically coupled isolator SFH 609 features a high
current transfer ratio as well as high isolation voltage,
and uses as emitter a GaAs Infrared emitting diode
which 1s optically coupled with a silicon planar photo-
transistor acting as detector. The component is incor-
porated In a plastic plug-in package 20 A 6 DIN 41866.
The coupling device is suitable for signal transmission
between two electrically separated circuits. The potential
difference between the circuits to be coupled is not
allowed to exceed the maximum permissible isolation
voltage.
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SFH609 SERIES

HIGH RELIABILITY
PHOTOTRANSISTOR
OPTOCOUPLER
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Maximum Ratings
Emitter (GaAs infrared emitter)
Reverse voitage Vg 6 N
DC forward current e 60 mA
Surge forward current (f 10 u8)egy 25 A
Total power disstpation P 100 mw
Detector (silicon phototransistor)
Collector-emitter voltage
{ls = 0) Veeo 90 '
Emitter-base voltage (iz = 0)  Vegg 7 v
Collector current Ic 50 mA
Collector current (t <1 ms) lcsm 100 mA
Total power dissipation Py 150 mw

Optocoupler

Slorage temperature range Tsig —40to +150 °C
Ambient temperature range Tamb —4010 +100 °C
Junction temperature 7, 100 °C
Soldering temperature

{max. 10 sec)) Tsog 260 °C

Isclation voltage (1 miny)
between emitter and
detector referred to
standard chrmate 23/50
DIN 50014 Vs 5300 Vde

AG reference voltage } In acc. with

DIN 57883, 6.80
DC reference voltage andior VDE 0883, 6.80

mn 8 2 mm
min73 mm

Leakage path
Air path

') Dip soidenng Insertion depth 36 mm
?) DC 1est voltage in accordance with DIN 57883 draft 4178
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CHARACTERISTICS @25°C

Emitter

Forward voltage {ir = 60 mA) Ve 1.25 (€1.65) |V

Breakdown voltage (/s = 10 uA) Veer |30 (6) v

Reverse current (V; = 6 V) I 0.01(£10) [pA

Capacitance (Vg = 0V, f = 1 MH2) Co {40 pF

Thermal resistance Rinua | 750 Kiw

Detactor (siiicon phototransistor)

Capacitance (Veg = SV, f = 1 MH2) Ce |68 pF
(Veg =5V.f=1MHz2} |Cn |85 pF
(VEB =5V;f=1 MHZ) CEB 11 pF

Thermal resistance Ringa | 500 Kw

Optocoupler

Coilector-emitter saturation voltage

(e = 10mMA, I = 25 mA) Vegsar| 0.25 (€0.4) |V

Coupling capacitance 030 pF

The optocouplers are grouped according to thei

ratio I/l at V=5 V and marked by dash numbers

ir currant transfer

Group -1 -2 -3
Io/1; (1.=10 mA) 40-80 63-125 100 -200 %
A/ (=1 mA) 30(>13) 45(>22) 70(>34) %
Collector-Emitter
Leakage Current (e 2 (<50) 2 (<50} 5 (<100) nA
(V=10 V)
Linear operation {(without saturation)
_’L_ R=T0 Switching times
e =10 mA 5 input putse
Vop =5V
Tame = 25°C
Load resistance A 75 Q__ ; Output e | ———
Turn-on time tn 30(=58) us 3 E T
Rise time X 20(=4.0) s i ; o
Turn-off time Bott 23(=41) ys : ;-; i l
Fall time 4 20 (< 3.5 s o T
Cut-off fraguency [ 250 | kHz . P _} tot b
. . +SV
Switching operation {with saturation)
27k
I WD V= SV
2 TTL) TTL tovel 1
€ S I?
puli-up resistor but no TTL
— switching times
Group 1 2and 3
e =20mA Ie =10 mA
Turn-on time ton 30 (s5.5) 42{=80} us
Rise time t 20 (£4.0) 30(560 us
Turn-off ttme [ 18 (= 34) 23 (= 39) us
Fall time 4 11 (= 20) 14 (= 24) Hs
Veesar 025(=04) v
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Mimimurmn current transfer ratio
versus diode forward current
% Tawn = 25°C Ve =BV

Currant transtar ratio (typ.)
versus diode forward current
% famn = -26°C, Ve =6 V

Current transter ratio (typ.)
versus diode forward current
% Ts = 0°C, Ve =5
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Coltector current versus
collsctor-emitter voltage
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Permisiible pulss handling
capabllity

Ty &y = 2% /o means thal the current flow of the disde has to ba adjusted to the doubled value of tha collector

Output characteristics [typ) Forward voltags (typ ) of tha Colleator-smitter ssturation
Colisotor current versus diode versus forward curient voitegh (typ.) varsus collsgtor
collector-emitter voliage Collactor-emitier revarse current current and control renge ') for

" Base not connected v {typ | versus temparsture group 1
mA g - 25 BA T =25, [ = 0 ¥ e = 25°C
» T " ” £
P s FEFErE R 0
A ‘l m Ve | i 25%¢ Joso Vee=40V T Vetam
e T 50oC Ve 10V |1 08
Fi=12mAd o
11 fi 3 1 o7
" AT 11 10mh " °
L - 10m 7 H
’ /] 5 06 1;1- S ff
- = |9
WL . Pt lr= BmAd 4 o /
e S / 04
W0 Te= BmA 10 1 /
pot— 1T o A
g~ 4k ) oz ko Y
TITT] mil 1 L
Je=tmA| [Je= ImA H o mﬁ
AT T ' | |
q I - ) o (X3 m-& 0
0 5 [T Y W' 1° 0! o mA 25 0 25 %0 T3 %0C 100 5 W 5 Wi
e Y — —_—T —l
Collector-smitter saturation Collapt itt: atio versus
vaitege (typ ) versus coHlector v:h:::lr;: ) v::s:l‘ll l::::lloctnm mmwu“n" itye)
cument and control Tanga') for current and control rangs’) far T = 26°C, 7= 1 MHz
yaroup 2 y oroup 3 ; b '
oy = 25°C » Tous = 25°C v
T 1
Vet 03 Veesar9 Ir=leTh c
08 08 ] ] © R
a7 07 / o
05 a8 Ed
25 05 N
Al A
04 - 04 I n
03 // Ul [ os 7 o T
Fe= 3nd;
02 . b 02 At - 3wl 0 R
S e
al " 08: B R
o L 0 : L 7 '
0 5w 5 0TmA 10° 5o 5 1PmA 0 0 W [
e [ — —4

currant.

Forward currant versus cycis Permissibla powsr dissipetion Parmasalble forward curvant of Capacitence (typ.) versus smitter
‘ﬂum jon versus smbiasnt temparature A the diode versus ambient voltags
'LD = parametar Toms = 26°C Ld A2 temperature oF Tos = 25°C f=1 MH2
L= - P T wo H
H { e n
I k1] » ‘ 7 0
! I | :
) Transistor
" ; = | L
T 14
T
2 INEhN 00 2
|
] | N 0
. ; Diode 8
[ B 50 . 5
!
T Mg 4
\
IS -~ | N .
' ¢ . a
w0t 0! W oW W s 0 s 5% 5 0 ¢
—eT — Ty
Currant transter ratio versus load time
Y
Ha —rim
T v"‘r]'"'" T " Ty =BV
& i R =TKD
T { ' = Tpuy = 26°C
+ I, - 60mA
|

WM

i = §5%e

e §=60%
e
' i
- "
Dnd o cadill
» L 0 h

Measuring current = 10 mA
Confidence coethicient

5-133

SFH 608

T-41-83

Optocouplers
(Optoisolatars)



