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Power Resistor for Mounting onto a Heatsink
Thick Film Technology

FEATURES
¢ LPS high power: 1100 W

¢ Wide resistance range: 1 Q to 1.3 kQ
E24 series

(o)

RoHS

COMPLIANT
¢ Non inductive

e Easy mounting

¢ Low thermal radiation of the case

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

e Tolerances unless stated: + 0.2 mm

* Power dissipation is 1100 W by using a water cooled heatsink at Tyater = 15 °C of Ry, = 0.059 °C/W (25 °C to the nearest point of the resistor
onto heatsink) and Ry, contact estimated at 0.07 °C/W.

STANDARD ELECTRICAL SPECIFICATIONS

RESISTANCE RANGE RATED POWER Py5 ¢ TOLERANCE TEMPERATURE COEFFICIENT
MODEL o
Q w +% + ppm/°C
LPS 1100 1t01.3K 1100 1,2,5,10 150

MECHANICAL SPECIFICATIONS

TECHNICAL SPECIFICATIONS

Mechanical Protection Insulitsgirc]:gsSLagg {/e_%in for
Resistive Element Thick film

End Connections Screws M4
Tightening Torque Connections 2 Nm
Tightening Torque Heatsink 2 Nm
Maximum Torque 2.5 Nm

Weight 799g+10 %

ENVIRONMENTAL SPECIFICATIONS

Temperature Range

-55°Cto +200°C

Climatic Category

55/200/56

1100 W at + 25 °C
On heatsink
Rih-c): 0.039 °C/W

Power Rating and
Thermal Resistance

Temperature Coefficient
(- 55 °C to + 200 °C),

R <1 Q: + 500 ppm/°C
1Q<R<10Q: =300 ppm/°C

IEC 60115-1 10 Q< R: = 150 ppm/°C
Dielectric Strength
IEC 60115-1, 7 kKVRms or 12 kVrus

1 min, 10 mA max.

Insulation > 104 MQ

Inductance <0.1pH
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PERFORMANCE
TESTS CONDITIONS REQUIREMENTS

IEC 60115-1: 2 x P,/10 s for heatsink with
Rinh-a) = 0.26 °C/W (maximum power: 700 W)
Momentary Overload 1.6 x P/1 s for heatsink with 0.26 °C/W > Ryr-s) > 0.059 °C/W
(maximum power: 1800 W)

AEC-Q200 conditions: IEC 60115-1/IEC 60068-2-14, Test Na
50 cycles (- 55 °C to + 200 °C) + (0.5 % + 0.05 Q) for all the ohmic values

+(5% +0.05Q) for R <38 Q
+(0.5% +0.050Q) for R>38 0

AEC-Q200 conditions: IEC 60115-1 +(5 % +0.05Q)forR<38Q

+(0.25 % + 0.05 Q)

Rapid Temperature Change
1000 cycles (- 55 °C to + 200 °C)

Load Life 2000 h (90/30) P, + (0.5 % + 0.05 Q) for R > 38 O
Humidity (Steady State) AEC-Q200 conditions: IEC 60115-1, 1000 h RH 85 %/85 °C + (0.5 % +0.05 Q)
. AEC-Q200 conditions: MIL-STD-202 method 213 condition D o
Mechanical Shock (100 g’s/6 ms 3.75 m/s) +(1 % +0.05Q)
— AEC-Q200 conditions: MIL-STD-202 method 204 condition D o
Vibration (5 g, 20 min 10/2000 Hz) +(1% +0.05Q)
Climatic Sequence AEC-Q200 conditions: IEC 60115-1 (55/200/56) +(1 % +0.05Q)

RECOMMENDATIONS FOR MOUNTING ONTO A HEATSINK

e Surfaces in contact must be carefully cleaned.

¢ The heatsink must have an acceptable flatness: From 0.05 mm to 0.1 mm/100 mm.

¢ Roughness of the heatsink must be around 6.3 um. In order to improve thermal conductivity, surfaces in contact (ceramic,
heatsink) should be coated with a silicone grease (type S| 340 from Blue Star Silicones). Thermal film (type Q-pad Il from
Berquist) is also possible, easier and faster to install than grease but with a lower efficiency for the power dissipation.

e The fastening of the resistor to the heatsink is under pressure control of two screws tightened at 2 Nm for full power
availability.

LPS 1100
2 Nm

Tightening Torque on Heatsink

¢ The following accessories are supplied with each product:
- 2 screws CHC M4 x 25 class 8.8 and 2 M4 contact lock washers for heatsink mounting
- 2 screws TH M4 x 6/6 and 2 M4 contact lock washers for connections. 2 off CHC M4 x 16/16 class 8

CHOICE OF THE HEATSINK AND THE THERMAL INTERFACE

The user must choose the heatsink according to the working conditions of the component (power, room temperature).
Maximum working temperature must not exceed 200 °C. The dissipated power is simply calculated by the following ratio:

b AT
[Rin - o) + [Rih - m] + [Rih (h-a)]

P: Expressed in W
AT: Difference between maximum working temperature and room temperature or fluid cooling temperature.

Rin-c+ Thermal resistance value measured between resistive layer and outer side of the resistor. It is the thermal
resistance of the component: 0.039 °C/W.

Rih ¢ -n): Thermal resistance value measured between outer side of the resistor and upper side of the heatsink. This is the
thermal resistance of the interface (grease, thermal pad), and the quality of the fastening device.

Rih (h-a): Thermal resistance of the heatsink.

Example:
Rin (c - h) + Ritn (h - ) for LPS 1100 power dissipation 850 W at + 18 °C fluid temperature.
AT<200°C-18°C =182 °C
_AT _182 _ o
Rihj-o*Rric-n*Rtip-a9 = P 850" 0.214 °C/W
Rth (-0 = 0.039 °C/W

Rin - * Rin (r- o = 0-214 °C/W - 0.039 °C/W = 0.175 °C/W
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CONFIG. 1: CONFIG. 2: CONFIG. 3: CONFIG. 4:
WATER COOLING AIR COOLING WATER COOLING AIR COOLING
HEATSINK CP15 AND | HEATSINK P207/250 AND | HEATSINK CP15 AND | HEATSINK P207/250 AND
THERMAL GREASE SI340 | THERMAL GREASE SI340 | THERMAL PAD Q-PAD Il | THERMAL PAD Q-PAD Il
Power Dissipation (W) 1100 350 650 285
T° Resistive Element (°C) 200 200 200 200
Rin(-c) max. (°C/W) 0.039 0.039 0.039 0.039
Rinc-h) typ. (°C/W) 0.070 0.201 0.187 0.315
Rin(h-a) max. (°C/W) 0.059 0.260 0.059 0.260
Fluid T° (°C) 15 (water) 25 (air) 15 (water) 25 (air)
Note

L]
from BlueStar Silicones

Configuration 1: Water cooling heatsink (CP15 from Lytron (304 mm x 95.3 mm x 8 mm) with water flow rate 4LPM and thermal grease Si340

Configuration 2: Air cooling heatsink P207/250 from Semikron (250 mm x 200 mm x 72 mm) and thermal grease Si340 from BlueStar

Silicones

Configuration 3: Water cooling heatsink (CP15 from Lytron (304 mm x 95.3 mm x 8 mm) with water flow rate 4LPM and thermal pad

Q-pad Il from Berquist

Configuration 4: Air cooling heatsink P207/250 from Semikron (250 mm x 200 mm x 72 mm) and thermal pad Q-pad Il from Berquist

OVERLOAD

In any case the applied voltage must be lower than
U, =6600 V.

Short time overload: 2 x Pr/10 s for heatsink with
Rinh-a) = 0.26 °C/W (maximum power: 700 W) and 1.6 x
Pr/1 s for heatsink with 0.26 °C/W > Ripn-a) = 0.059 °C/W
(maximum power: 1800 W).

Accidental overload: The values indicated on the following
graph are applicable to resistors in air or mounted onto a
heatsink.
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MARKING
Series, style, ohmic value (in ), tolerance
manufacturing date, Vishay Sfernice trademark.

(in %),

POWER RATING

The temperature of the case should be maintained within
the limit specified in the following figure. To optimize
the thermal conduction, contacting surfaces should be
coated with silicone grease or thermal film, and heatsink
mounting screws tightened to 2 Nm.
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PACKAGING

Box of 15 units
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ORDERING INFORMATION
LPS 1100 1kQ +1% XXX BO15 e
RESISTANCE CUSTOM
MODEL STYLE VALUE TOLERANCE DESIGN PACKAGING LEAD (Pb)-FREE

+1% Optional on
+2 % request:
+5% special TCR,
+10 % shape, etc.

GLOBAL PART NUMBER INFORMATION

[]lp s ][t f[o]{o][H]

4]l ][r[o][s][=]]

’_1

F=R—

R designates decimal point.

48R7 =48.7 O
47R0 =47 Q
1001 =1 kQ
4R70=4.7Q

R240 = 0.24 Q

GM'-SDBSE DIELECTRIC OHMIC VALUE TOLERANCE PACKAGING SPECIAL
LPS 1100 L = Dielectric The first three digits are F=1% B = Box 15 pieces As applicable
strengh 7 kV significant figures and the G=2% N = Box 15 pieces ZAx
H = Dielectric last digit specifies the J=5% n/a
strengh 12 kV number of zeros to follow. K=10%
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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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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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