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DESCRIPTION

The VORA1150 is an AEC-Q102 qualified 1500 V solid-state
relay in an innovative 4-pin SMD-8 package with > 5 mm
creepage distance in between the output pins making it
suitable for use in 800 V automotive applications. It consists
of an infrared emitter that is optically coupled to high voltage
MOSFETs between the output terminals.

This device provides reinforced isolation and is suitable for
use in automotive and industrial applications.

FEATURES A/—‘UTUNED?XEJIE
¢ AEC-Q102 qualified
¢ |solation test voltage 5300 Vrus

e Typical Roy 100 Q Pb-iree

* Load voltage 1500 V RoHS

e [ oad current 50 mA Tm_?c::.:

e Ambient temperature range -40 °C to +125 °C FREE

e Material categorization: GREEN
for definitions of compliance please see
www.vishay.com/doc?99912

A 01 }J—S—O Sq
APPLICATIONS
N4 \\‘\ : ¢ Battery isolation measurement in electric vehicles
* Pre-charge relay
’_| e On-board charger
c ot 20 S
e Battery management system

e Solar panel leakage current detection

AGENCY APPROVALS

e UL (pending)

e cUL (pending)

¢ DIN EN 60747-5-5 (VDE0884-5) (pending)

ORDERING INFORMATION

] [of [a] [a] [} L] [e] Lo ] [x] Lo o] L] ]

PART NUMBER ORDERING INFORMATION f:l L
>0.1 mm

PACKAGE UL, VDE
SMD-8, tape and reel VORA1150-X017T
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ABSOLUTE MAXIMUM RATINGS (T, = 25 °C, unless otherwise specified)

PARAMETER | CONDITION | symBoL | VALUE | uNIT
INPUT

IRED continuous forward current I 50 mA
IRED reverse voltage VR 5 \Y
Input power dissipation Pdiss 80 mwW
Junction temperature Ty 140 °C
OUTPUT

Load voltage Vi 1500 \Y
Continuous load current IL 50 mA
SSR output power dissipation (continuous) Pgiss 550 mW
Junction temperature Ty 140 °C
SSR

Ambient temperature range Tamb -40 to +125 °C
Storage temperature range Tstg -40 to +150 °C
Soldering temperature t =10 s max. Tsid 260 °C
Repetitive avalanche rating t,=5s, duty cycle <8.3 % () IavA 0.9 mA

Notes

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.

() Cumulative of 5 min over lifetime with 60 s period.

ELECTRICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER | TEST CONDITION |symsoL | MIN. | TYP. | MAX. | UNIT
INPUT
Forward voltage IF=5mA Vg - 1.35 1.6 \
Reverse current VR=5V IR - - 10 uA
IRED forward current, switch turn - on IL=50 mA IFon - - 2 mA
IRED forward current, switch turn - off Ve =1500V, I, =50 pA IFoff 150 200 - nA
OUTPUT
On-resistance le=5mA, I =50 mA Ron - 100 200 Q
IF=0mA, V== 1500V lo - <1 1 pA
le=0mA, V. ==+1500V, Tgmp = 85 °C lo - 0.05 - pA
Off-state leakage current
le=0mA, V. =+1200V, Tamp = 100 °C lo - 0.15 - pA
le=0mA, V. =+1000V, Tamp =110 °C lo - 0.5 - pA
Output capacitance IF=0mA,V_ =25V, f=1MHz Co - 10 - pF
TRANSFER
Capacitance (input to output) Vio=1V,f=1MHz Cio | - | 0.4 | - | pF
Note

¢ Minimum and maximum values are testing requirements. 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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PIN CONFIGURATION

AC/DC configuration

AO 1 TO Load (+)
I
A AWY
I
CO 7 ?O Load (+)

Fig. 1 - Pin Configuration

SWITCHING CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Turn-on time Ir=10mA, RL=20kQ, Vpp =40V ton - 50 150 us
Turn-off time Ir=10mA, RL=20kQ, Vpp =40V toff - 80 250 us
A O ] TO Load (+)
Input
|
LAWY
|
5
Output Co 7 g@ Load (+)
Fig. 2 - Timing Schematic
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SAFETY AND INSULATION RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Climatic classification According to IEC 68 part 1 40/125/21
Pollution degree According to DIN VDE 0109 2
Comparative tracking index Insulation group llla CTI 600
Maximum rated withstanding isolation voltage According to UL1577,t =1 min Viso 5300 VRms
Maximum transient isolation voltage According to DIN EN 60747-5-5 Viotm 8000 Vpeak
Maximum repetitive peak isolation voltage According to DIN EN 60747-5-5 Viorm 1414 Vpeak
Vio =500V, Tymp =25 °C Rio >1012 Q
Isolation resistance Vio = 500V, Tamp =125 °C Rio > 10" 2
Vio =2000 V, Tamp =25 °C Rio >1012 Q
Vio =2000 V, Tgmp = 125 °C Rio >10M Q
Output safety power Pso 1000 mwW
Input safety current Is| 240 mA
Safety temperature Ts 175 °C
Creepage distance SMD-8 >8 mm
Clearance distance SMD-8 28 mm
Insulation thickness DTI >0.4 mm
Input to output test voltage, method B V'O\?mﬁ( t1,|.8:715 : \é';ﬁi;?gi;{ihg%%ugtgogéeﬁ VpR 2651 Vpeak
Input to output test voltage, method A \t/,l\;)F;M1>(<) ;:Gp:r:i/apra?se::?grlgéisgvgg] VpR 2262 Vpeak

Note

e As per IEC 60747-5-5, 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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T.mb - Ambient Temperature (°C)

Fig. 3 - Safety Power Dissipation vs. Ambient Temperature

T.ms - Ambient Temperature (°C)

Fig. 4 - Safety Input Current vs. Ambient Temperature
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HIPOT TESTING AND AVALANCHE BREAKDOWN

For the calculation of avalanche current flowing through the MOSFET of the solid-state relay and the respective power
dissipated in the solid state relay below circuit is referred:

v o\ :j] .
-

R

v

For the below mentioned conditions, the current through the MOSFETSs is calculated as:
Load resistance R =940 kQ + 5 %

VL =2400V

MOSFETs breakdown voltage Vgreak = 1500 V (min.)

VR VL'VBREAK_ 2400V - 1500V=1 mA

Fig. 5

lava = R.- R.  893kQ

From the current the power dissipated in the solid-state relay can be calculated as:
Pmos = Vereak X laya=1500V X 1 mA=15W

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
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Tams - Ambient Temperature (°C) T.ms - Ambient Temperature (°C)
Fig. 6 - Forward Current vs. Ambient Temperature Fig. 7 - Forward Voltage vs. Ambient Temperature
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Fig. 8 - Forward Current vs. Forward Voltage
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Fig. 9 - Maximum Load Current vs. Ambient Temperature
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Fig. 10 - Normalized On-Resistance vs. Ambient Temperature
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Fig. 11 - Off-State Leakage Current vs. Load Voltage
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Fig. 12 - Turn-On Time vs. Ambient Temperature
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Fig. 13 - Turn-Off Time vs. Ambient Temperature
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Fig. 14 - Normalized Forward Current for Switch Turn-On vs.
Ambient Temperature

PACKAGE DIMENSIONS (in millimeters)
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Fig. 15 - Normalized Forward Current for Switch Turn-Off vs.
Ambient Temperatur

10.05 + 0.25

7.62 typ.

6.60 = 0.15
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8.40 min. |

Leads coplanarity
0.10 max.

Recommended footprint
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8.00 min.

11.05

Fig. 16 - Package Drawings
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PACKING INFORMATION (in millimeters)
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Fig. 17 - VORA1150
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Ty
Section X - X € R0.76

Notes

¢ 10 sprocket hole pitch cummulative tolerances + 0.2
e Camber not to exeed 1 mm in 100 mm
e Material: black conductive polystyrene
* K, measured from a plane on the inside bottom of

the pocket to the top surface of the carrier
e Resistivity = 10* Q/sq. to 10° Q/sq.

SOLDER PROFILES

Fig. 18 - Tape and Reel Packing (1000 pieces on reel)
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Symbol Millimeters Inches

Ay 10.41 £ 0.1 0.410 + 0.004
By 10.21 £ 0.1 0.402 + 0.004
D 150 0 0.059 00
D 1.50 "% 0.059 00
E 1.75 £ 0.1 0.069 + 0.004

7.50 + 0.1 0.295 + 0.004
Ko 4.70 + 0.1 0.185 + 0.004
Ky 3.81 + 0.1 0.150 + 0.004
P, 12.00 + 0.1 0.472 + 0.004
Py 4.00 + 0.1 0.157 + 0.004
P, 2.00 + 0.1 0.079 + 0.004
T 0.35+0.05 0.014 + 0.002
W 16.00 + 0.3 0.630 + 0.012

HANDLING AND STORAGE CONDITIONS
ESD level: HBM class 2
Floor life: 168 h

Conditions: Tamp < 30 °C, RH < 85 %

Moisture sensitivity level 3, according to J-STD-020

Fig. 19 - Lead (Pb)-free Reflow Solder Profile According to
J-STD-020 for SMD Devices
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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 (i) 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.

Hyperlinks included in this datasheet may direct users to third-party websites. These links are provided as a convenience and
for informational purposes only. Inclusion of these hyperlinks does not constitute an endorsement or an approval by Vishay of
any of the products, services or opinions of the corporation, organization or individual associated with the third-party website.
Vishay disclaims any and all liability and bears no responsibility for the accuracy, legality or content of the third-party website
or for that of subsequent links.

Vishay products are not designed for use in life-saving or life-sustaining applications or any application in which the failure of
the Vishay product could result in personal injury or death unless specifically qualified in writing by Vishay. 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.

© 2025 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED
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