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SFH6700, SFH6701, SFH6702, SFH6705, SFH6711, SFH6712, SFH6719

Vishay Semiconductors

High Speed Optocoupler, 5 MBd, 1 kV/us dV/dt
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DESCRIPTION

The SFH67xx high speed optocoupler series consists of a
GaAlAs infrared emitting diode, optically coupled with an
integrated photo detector. The detector incorporates a
Schmitt-Trigger stage for improved noise immunity. Using
the enable input, the output can switched to the high ohmic
state, which is necessary for data bus applications. A
Faraday shield provides a common mode transient
immunity of 1000 V/u at Vgm = 50 V for SFH6700, SFH6701,
SFH6702, SFH6705 and 2500 V/u at Vgm = 400 V for
SFH6711, SFH6712, SFHE6719.

The SFH67xx uses an industry standard DIP-8 package.
With standard lead bending, creepage distance and
clearance of > 7 mm with lead bending options 6, 7, and 9
> 8 mm are achieved.

FEATURES

e Data rate 5 MBits/s (2.5 MBit/s over
temperature) Pb-free

e Buffer
e |solation test voltage, 5300 Vrus for 1 s @

e TTL, LSTTL and CMOS compatible RoHS

¢ Internal shield for very high common mode  compuiant
transient immunity

¢ Wide supply voltage range (4.5 V to 15 V)
e Low input current (1.6 mA to 5 mA)
e Three state output (SFH6700, SFH6719)

e Totem pole output (SFH6701, SFH6702, SFH6711,
SFH6712)

e Open collector output (SFH6705)

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

APPLICATIONS

¢ Industrial control

¢ Replace pulse transformers

¢ Routine logic interfacing

¢ Motion/power control

¢ High speed line receiver

¢ Microprocessor system interfaces
e Computer peripheral interfaces

AGENCY APPROVALS

e UL1577, file no. E52744 system code H or J, double
protection

¢ DIN EN 60747-5-5 (VDE 0884) available with option 1

ORDERING INFORMATION

5] [7) () [o) (1) (o) [+] () [ [o] o) (o] [

PART NUMBER

DIP-8 Option 6
PACKAGE OPTION TAPE ! Eﬁz o |} |/:j1 o8 mn
AND Option 7 Option 9

REEL
' m
> 0.7 mm >0.1 mm

AGENCYCERTIFIED/

PACKAGE THREE STATE TOTEM POLE OPEN COLLECTOR
uL

SFH6700 SFH6701 SFH6711 SFH6705
DIP-8 SFH6719 SFH6702 SFH6712 -

DIP-8, 400 mil, option 6 -

SFH6702-X006 -

SFH6705-X006

- SFH6701-X007

SFH6711-X007 SFH6705-X007

SMD-8, option 7

- SFH6702-X007

SFH6712-X007 -

SMD-8, option 9 SFH6700-X009

SFH6702-X009T ()

SFH6701-X009T () -

Note
e Also available in tubes. To order, do not add T on end
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SFH6700, SFH6701, SFH6702, SFH6705, SFH6711, SFH6712, SFH6719 V-ISH AY.

Vishay Semiconductors High Speed Optocoupler, 5 MBd,
1 kV/ps dV/dt

TRUTH TABLE (positive logic)

PARTS IR DIODE ENABLE OUTPUT

on H 4
SFH6700

off H V4

on L H
SFH6719

off L L

on H
SFH6701

off L

on H
SFH6702

off L

on H
SFH6705

off L

on H
SFH6711

off L

on H
SFH6712

off L

ABSOLUTE MAXIMUM RATINGS (T, = 25 °C, unless otherwise specified)

PARAMETER | TEST CONDITION | sYymMBOL |  VALUE UNIT
INPUT
Reverse voltage VR 3 \Y
DC forward current I 10 mA
Surge forward current t<1pus IFsm 1 A
Power dissipation Pdiss 20 mwW
OUTPUT
Supply voltage Vee -0.5to+15
(SFH6700. SFHOT19 only) Ve ~05t0+15
Output voltage Vo -0.5t0o+15 \Y
Average output current lo 25 mA
Power dissipation Pgiss 100 mwW
COUPLER
Storage temperature range Tstg -55to + 125 °C
Ambient temperature range Tamb + 85 °C
Lead soldering temperature t=10s Teid 260 °C
Isolation test voltage Viso 5300 VRms
Pollution degree 2
) Standard lead bending 7 mm
Creepage distance and clearance -
Options 6, 7, 9 8 mm
Comparative tracking index per DIN 175
IEC 112/VDE 0303, part 1
. ) Vio =500V, Tamp =25 °C Rio 1012 Q
Isolation resistance
Vio =500V, Tamp = 100 °C Rio 1011 Q

Note

e 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.
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V-ISH Ay SFH6700, SFH6701, SFH6702, SFH6705, SFH6711, SFH6712, SFH6719

High Speed Optocoupler, 5 MBd,  Vishay Semiconductors
1 kV/ps dV/dt

o0 ec
| °Vee | °Vce
A(z)—F’ ! ®) Aome ®
| | @ | I
£ Ry ¢ 5 > D=y
i e @ ! ®
K 1 i K \
@®) | Ven(6) @) |
: GND .
Shield (5) Shield G('y)D
SFH6700, SFHE719 SFH6702, SFH6712
Joe Joe
| ° Vee ° Vee
A(Z)_F’ ! ® PP ®
1 IO
75 \F > e Y s oo
i B: (% 24 ﬁ_ ®)
K : K 1
(3) | 3) :
E GND |
Shield ®) Shield %
SFH6701, SFH6711
SFH6705
7 Fig. 1 - Schematics
RECOMMENDED OPERATING CONDITIONS (1)
PARAMETER TEST CONDITION PART SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vee 4.5 15 Vv
. SFH6700 Vel 2 15 \%
Enabl It high
nable voliage g SFH6719 Ven 2 15 v
Enable voltage low SFHE700 Ve 0 0.8 v
9 SFH6719 Ve 0 0.8 v
| 1.6@ 5 A
Forward input current Fon m
IFoﬂ 0.1 mA
Operating temperature Tamb -40 85 °C
Output pull-up resistor SFH6705 Re 350 4 kQ
_ LS TTL
Fan output R =1kQ SFH6705 N 16 loads
Notes
() A 0.1 yF bypass capacitor connected between pins 5 and 8 must be used.
@ We recommended using a 2.2 mA to permit at least 20 % CTR degradation guard band.
ELECTRICAL CHARACTERISTICS (1)
PARAMETER I TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
INPUT
IF=5mA VE 1.6 1.75 Vv
Forward voltage
IF=5mA VE 1.8 Vv
Input current hysteresis Vee =5V, lhys = Iron - IFon lhys 0.1 mA
Reverse current VR=3V IR 0.5 10 pA
Capacitance VgR=0V,f=1MHz Co 60 pF
Thermal resistance Rinaa 700 K/W
OUTPUT
Logic low output voltage loL=6.4 mA VoL 0.5 \
Logic high output voltage _ _ )
(except SFH6705) lon=2.6 mA, Voy=Vec-1.8V 2.4
Output leakage current Vo=55V,Vec=4.5V, [g=5mA loHH 0.5 100 pA
(Vout > Vce) (except
SFHB705) Vo=15V, Voo = 4.5V, I = 5 mA lomH 1 500 UA
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SFH6700, SFH6701, SFH6702, SFH6705, SFH6711, SFH6712, SFH6719 V-ISH AY.

Vishay Semiconductors High Speed Optocoupler, 5 MBd,
1 kV/ps dV/dt

ELECTRICAL CHARACTERISTICS (1)
PARAMETER | TEST CONDITION | SYMBOL MIN. TYP. MAX. UNIT
OUTPUT
Output leakage current Vo=5.5V,Vec =55V, lF=5mA lonH 0.5 100 pA
(SFH6705 only) Vo=15V,Vec =15V, lr=5mA loHn 1 500 PA
Logic high enable voltage
(SFH6700/19 only) Ven 2 v
Logic low enable voltage
(SFH6700/19 only) Ve 0.8 v
Lodic high bl ¢ Ven =27V len 20 YA
ogic high enable curren —
(SFHB700/19 only) Ven =55V len 100 HA
Ven=15V len 0.001 250 pA
Logic low enable current _
(SFH6700/19 only) Ven =0.4V lec - 320 - 50 HA
Vo=0.4V,Ven=2V, )
I = 5 mA lozL 20 HA
High impedance state output Vo=24V,Ven=2V,
current (SFH6700/19 only) Ir = 0 mA loz+ 20 KA
Vo=55V,Vegn=2V, lozH 100 PA
lF=0mA lozH 0.001 500 PA
) Vec=5.5V, k=0 lcoL 3.7 6 mA
Logic low supply current
VCC =15V, IF =0 lCCL 41 6.5 mA
o Vec=5.5V,lr=5mA lceH 3.4 4 mA
Logic high supply current
Vec=15V,I[gk=5mA lccH 3.7 5 mA
Logic low short circuit output Vo=Vec=55V,Ilg=0 losL 25 mA
current @ Vo=Vec=15V,lg=0 losL 40 mA
Logic high short circuit output Vec=55V,Vo=0V,lg=5 losL -10 mA
current @ Vec=15V,Vo=0V, =5 losL -25 mA
Thermal resistance Rihia 300 K/W
COUPLER
. ) f=1MHz, pins1to4and5to 8
Capacitance (input to output) shorted together Cio 0.6 pF
. ) Vio =500V, Tamp = 25 °C Rio 1012 Q
Isolation resistance
Vio =500V, Tamp = 100 °C Rio 1011 Q

Notes

(1) -40°C<Tymp<85°C;4.5V<Vec<15V; 1.6 MA<IEon <5 mMA; 2< Ve <15V; 0 < Ve 0.8 V; 0 MA < I < 0.1 mA.
Typical values: Tymp = 25 °C; Vo = 5 V; Iron = 3 MA unless otherwise specified. Minimum and maximum values are testing requirements.
Typical values are characteristics of the device and are the result of engineering evaluation. Typical values are for information only and are
not part of the testing requirements.

@ Output short circuit time < 10 ms.

SWITCHING CHARACTERISTICS (1)

PARAMETER TEST CONDITION PART | SYMBOL MIN. TYP. MAX. UNIT

Propagation delay time to logic Without peaking capacitor tpHL 120 ns

low output level, SFH6700, tPHL 115 300 ns

SFH6701, SFH6702,(§FH671 1, With peaking capacitor tpLH 125 ns

SFH6712, SFH6719 T 90 300 s

Output enable time to logic high

(SFH6700, SFH6719) @ tpzH 20 ns

Output enable time to logic low

(SFH6700, SFH6719) @ tpzL 25 ns

Output disable time from logic

low (SFH6700, SFH6719) @ tpiz 50 ns

Output rise time @ 10 % to 90 % t, 40 ns

Output fall time @ 90 % to 10 % t 10 ns
www.vishay.com For technical questions, contact: optocoupleranswers@vishay.com Document Number: 83683
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High Speed Optocoupler, 5 MBd,
1 kV/us dV/dt
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SWITCHING CHARACTERISTICS (1)
PARAMETER TEST CONDITION PART SYMBOL MIN. TYP. MAX. UNIT
Without peaking capacitor SFH6705 tpHL 115 ns
Propagation delay time to logic With peaking capacitor SFH6705 tpHL 105 300 ns
low output level ©) Without peaking capacitor | SFH6705 |  tpu 125 ns
With peaking capacitor SFH6705 tpLH 90 300 ns
Output rise time @ 10% t0 90 % ki 25 ns
90 % to 10 % tr 4 ns
Notes
() 0°C < Tamp <85 °C; 4.5V < Vg <15 V; 1.6 MA < lrgn < 5 MA; 2 < Ve < 15 V (SFH6700/19); 0 < Vg, < 0.8 V (SFH6700, SFH6719);
0 mMA < lgoff £ 0.1 MA
@ Typical values: Tamp = 25 °C; Vec = 5 V; Iron = 3 MA unless otherwise specified 4)
@) Typical values: Tamp = 25 °C, Voc = 5 V; Iron = 3 mA; R = 390 Q unless otherwise specified )
@ A 0.1 yF bypass capacitor connected between pins 5 and 8 must be used
COMMON MODE TRANSIENT IMMUNITY (1)
PARAMETER TEST CONDITION PART SYMBOL MIN. TYP. MAX. UNIT
SFH6700 IcMy @ | 1000 V/us
SFH6701 IcMy @ | 1000 V/us
|VCM| =50V, lg=1.6 mA
o SFH6702 |[CMy| @ 1000 V/us
bg?\gehr:?'i’m‘:;g‘n’}:;” mode SFH6705 ICM4[@ | 1000 Vs
SFH6711 IcMy|@ | 2500 V/ps
Vom| = 400V, I = 1.6 mA SFH6712 IcMy @ | 2500 V/ps
SFH6719 IcMy @ | 2500 V/ps
Voml = 50 V, g = 0 mA SFH6700 IcM® | 1000 V/ps
SFH6701 IcM @ | 1000 Vips
. Voml = 50 V, I = 0 mA SFH6702 IcM @ | 1000 V/ps
{'r‘;?]ge';]‘;"lvnfrﬁznnﬂ}?” mode SFH6705 ICM® | 1000 Vs
SFH6711 IcM® | 2500 V/us
Voml = 400V, I = 0 mA SFH6712 IcM(® | 2500 V/us
SFH6719 IcM® | 2500 V/us

Notes

M Tamb=25°C, Ve =5V

@ CMy is the maximum slew rate of a common mode voltage Vg at which the output voltage remains at logic high level (Vo > 2 V)
@) CM_ is the maximum slew rate of a common mode voltage Vgy at which the output voltage remains at logic high level (Vo < 0.8 V)

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
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Vishay Semiconductors High Speed Optocoupler, 5 MBd,
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Vishay Semiconductors High Speed Optocoupler, 5 MBd,
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High Speed Optocoupler, 5 MBd,  Vishay Semiconductors
1 kV/ps dV/dt
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isfh6700_23 I - Pulse Input Current (mA) sih6700.26 T - Temperature (°C)
Fig. 23 - Typical Propagation Delays vs. Fig. 26 - Typical Rise, Fall Time vs. Temperature (only SFH6705)
Pulse Input Current (only SFH6705)
220 [Vec=5V
& Ir=3mA
2 200 |-
> /
3 180 e
a |~
§ 160 —{RL=4kQ
- -
g Ro=1ko| |~
g 140 —
o L
I:I: //
-60 -40 -20 0 20 40 60 80 100
isth6700_24 Ta - Temperature (°C)
Fig. 24 - Typical Propagation Delays to High Level vs.
Temperature (only SFH6705)
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SFH6700, SFH6701, SFH6702, SFH6705, SFH6711, SFH6712, SFH6719 V-ISH AY.

Vishay Semiconductors High Speed Optocoupler, 5 MBd,
1 kV/ps dV/dt

vee 5V
R3=619Q
Pulse generator ggﬁ;’;%‘é
t, tf=5ns vV
f=100 kHz I O A node L,
10%dutycycle | — = 1
e —EEZ 2B I
1 puF D2
Input I 3 ! 5 0.1u
monitoring 3] ! En* bypass
node 4
p R = v
e ] GND
D4
R1 C1=120pF i& C2=15pF R2=5kQ
The probe and jig capacitances are included in C1 and C2 All diodes are 1N916 or 1N3064

R1 2.15 kQ 1.1 kQ 681 Q * SFH6701, SFH6702, SFH6711, SFH6712 without Vi
IFon 1.6 mA 3 mA 5 mA *SFH6702, SFH6712 pin 6 Vo1 and pin 7 NC

---- IFon

Input IF - 7’| ———————————————— M- - - - 50 % IFon

| 0mA

| - - VoH
Output Vo LA L a- M v

[ VoL

1

1

—_— -~ R —
s1h6700_27

tPLH tPHL

Fig. 27 - Test Circuit for tp 4, tpyL, tr and t;

Vce 5V
o
Pulse generator RL
ty, tf=5ns O | vee [8—
Z0=500 _E ! 1
1 —_—
—EEZ % NCTTl o
VouT bypass Output Vo
Inpu? IF. ° E \ E i © monitoring
monitoring ! ? j node
node I
4 5 =
” il [Z] ) — ::cz =15pF

R1 C1=120pF {7
The probe and jig capacitances are included in C1 and C2

R1 2.15kQ 1.1kQ [ 681Q
IFon 1.6 mA 3 mA 5mA

---- IFon
Input IF i W - - - - 50 % IFon
X 0mA

isfh6700_28

Fig. 28 - Test Circuit for tp_y, tpyL, tr and - SFH6705
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V-ISH Ay SFH6700, SFH6701, SFH6702, SFH6705, SFH6711, SFH6712, SFH6719

High Speed Optocoupler, 5 MBd,  Vishay Semiconductors
1 kV/ps dV/dt

Vce 5V
Pulse generator
Zp=50Q 1
trt=5ns Output Vo 51
monitoring
node
E . vee o 6190
_IF . _Out D1
>——|2
: e 02
Input Vg 3 1 = D3
monitoring ! En 0-1uF
| bypass D4
d
noce ] GND
\fS2
C1 =15 pF including probe and jig capacitances {7

All diodes are 1N916 or 1N3064

30V

Input VEN =\ / 13V
N AN — oV

I I
! : 0.5y StandS2closed

Output Vo
Stclosed 1 N 13V 4
S2 open ! X _[_ — - - VoL

ca.1.5V

isfh6700_29

Flg 29 - Test Circuit for tpHz, tPzh, tPLz @and tpz - SFH6700/19

Ve
o

Output Vo
monitoring
node

—— 0.1 pF

bypass

[ —

Pulse generator VCM
¢ v

* 8FH6701/02/11/12 without VEN
* 8FH6702/12 pin 6 VoyT and Pin 7 NC

400 V/50 V

Switch at A: I = 1.6 mA

VoH
Vo (min.) \/

Output Vo
N\ Vo (max.
voL S\ _Yolm [\

Switch at B: IF =0 mA

isfh6700_30

Fig. 30 - Test Circuit for Common Mode Transient Immunity and Typical Waveforms - SFH6700/01/02/11/12/19
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SFH6700, SFH6701, SFH6702, SFH6705, SFH6711, SFH6712, SFH6719

Vishay Semiconductors High Speed Optocoupler, 5 MBd,
1 kV/ps dV/dt

Vcc 5V
o
1 I E—< F{L
A 1
2 ' nefd  Toie | Outputvo
R I8 \ bypass|  monitoring
1 3 )—6|— node
' Out
= @ —anple
[ e

Pulse generator \\J VCM \v4

_50v
VCM / \ / \
ov
Switch at A: IF = 1.6 mA

VOH
\/_ vomin) \V/

Output Vo
N\ Vo (max.
VoL /\ of ) /\

Switch at B: IF =0 mA

Fig. 31 - Test Circuit for Common Mode Transient Immunity and Typical Waveforms - SFH6705
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\ A
visHay, SFH6700, SFH6701, SFH6702, SFH6705, SFH6711, SFH6712, SFH6719

PACKAGE DIMENSIONS in

High Speed Optocoupler, 5 MBd,
1 kV/us dV/dt

6.645 + 0.165

i

millimeters
ng @ ng @ /Pin one ID
4 3 2 1 Q

ISO method A

0.95+0.19
—_—

»ﬁ il

4° typ.

178006

Option 6
10.36

5 6 7
9.77 + 0.14

7.62 typ.

- 0.79

B®

3.555 + 0.255

i
0.70 £ 0.19

0.25 + 0.05

Option 7

¢

6.095 + 0.255

3.045 £ 0.255 i

Option 9

9.53

9.96

[~ 7.62 typ.—>

10.03

7.62 ref.T

\ 0.102
’’’’’’’’’ 0.249 ‘
= ¥ 0.25 typ.
‘ | Fole—os A
0.35 .
025 11 15° max.
8 min.
10.16
10.92 10.3 max. —>| 18450

Vishay Semiconductors
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VISHAY. Legal Disclaimer Notice
www.vishay.com Vishay

Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

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 in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer’s responsibility to validate that a particular
product with the properties described in the product specification is suitable for use in a particular application. Parameters
provided in datasheets and/or specifications may vary in different applications and performance may vary over time. All
operating parameters, including typical parameters, must be validated for each customer application by the customer’s
technical experts. Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

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. Product names and markings noted herein may be trademarks of their respective owners.

Material Category Policy

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as RoHS-Compliant fulfill the
definitions and restrictions defined under Directive 2011/65/EU of The European Parliament and of the Council
of June 8, 2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment
(EEE) - recast, unless otherwise specified as non-compliant.

Please note that some Vishay documentation may still make reference to RoHS Directive 2002/95/EC. We confirm that
all the products identified as being compliant to Directive 2002/95/EC conform to Directive 2011/65/EU.

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as Halogen-Free follow Halogen-Free
requirements as per JEDEC JS709A standards. Please note that some Vishay documentation may still make reference
to the IEC 61249-2-21 definition. We confirm that all the products identified as being compliant to IEC 61249-2-21
conform to JEDEC JS709A standards.
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