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Wirewound Resistor, Ultra Precision,
Epoxy Molded, Axial Lead

FEATURES
¢ Resistance values up to 6 MQ
¢ Resistance tolerances down to + 0.005 %

e Tighter tolerances and lower resistance values
available, please contact factory
e Temperature coefficients down to + 2 ppm/°C,

Pb-free

and up to 6000 ppm/°C RoHS

e Matched resistance sets available in tolerances  COMPLIANT
down to + 0.001 %, and in temperature  HALOGEN
coefficients down to = 0.5 ppm/°C, please FREE
GREEN

contact factory

e Custom design capability available, please
contact factory

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

(5-2008)

STANDARD ELECTRICAL SPECIFICATIONS
RESISTANCE RANGE | RESISTANCE RANGE | RESISTANCERANGE | RESISTANCE RANGE
Q Q Q Q MAXIMUM
POWER
GLOBAL RATING WORKING
MODEL w + 0.1 %, + 0.25 %, + 0.05 %, £ 0.1 %, %+ 0.01 %, + 0.05 %, + 0.005 %, = 0.01 %, VOLTAGE
+05%,+1% +0.25%,+0.5%,+1% | =0.1%,=+0.25 %, +0.05 %, = 0.1 %, v @
+05%,+1% +0.25%,+0.5%,+1%
MR9352 0.750 110 6.0M 5to 6.0M 50 to 6.0M 1K to 6.0M 600
MR9353 0.500 1to 3.8M 5to 3.8M 50 to 3.8M 1K to 3.8M 400
MR9354 0.330 1to 2.5M 5to 2.5M 50 to 2.5M 1K to 2.5M 400
MR9355 0.250 1to 1.2M 5to 1.2M 50 to 1.2M 1K to 1.2M 300
MR9356 0.200 1to 1.0M 5to 1.0M 50 to 1.0M 1K to 1.0M 200
MR9357 1.000 1to 6.0M 5to 6.0M 50 to 6.0M 1K to 6.0M 800
MR9358 1.500 1to 6.0M 5to 6.0M 50 to 6.0M 1K to 6.0M 900
MR9359 2.000 1to 6.0M 5to 6.0M 50 to 6.0M 1K to 6.0M 1000
Notes

(1) Power rating is based on tolerance, please see derating chart.
@ The maximum working voltage is the highest voltage that can be applied to the resistor. Below this value, the maximum voltage that can
continuously be applied is given by (P x R)!/2.

GLOBAL PART NUMBER INFORMATION
Global Part Numbering example: MR9355500K00AAEG66 (visit www.vishay.net SAP parts manual for all options)
(M [R][9f[3)[s]|[s][s]lof[of[k[of[of[af[aj[E[[6][6]] |
! T | T | © T | T
GLOBAL MODEL VALUE TOLERANCE TC PACKAGING CODE SPECIAL
(6 digits) (6 digits) (1 digit) (1 digits) (3 digits) (1 digits)
(see Standard Electrical R = decimal S =1+0.005% A = standard, E66 = lead (Pb)-free (dash
Specifications Global K = thousand T=+0.01% 10 to 30 (W) bulk pack number)
Model column M = million Q=:002% B = 3900 (Q) from1to 9
for options) 15R000 = 15 Q A=20.05% C = 4500 (M) as applicable
1K5000 = 1.5 kQ B=+01% D = 6000 (N)
1M0000 = 1 MQ C=x025% E = 3500 (P)
D=+05% Y=10(10)
F=+1.0% G=5(100)
J=2(1000)
Historical Part Number example: MR9355W500K0A
| MR9355 || W = STANDARD || 500 kQ | | 0.05 % |
[ [ [
| HISTORICALMODEL | | TC | | RESISTANGEVALUE | | TOLERANCE |

Revision: 24-May-16

1

Document Number: 31813

For technical questions, contact: ww2aresistors@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000



http://www.vishay.com

\ A
VISHAY.

MR93 Series

www.vishay.com ; ;
shay.co Vishay Mills
DIMENSIONS in inches [millimeters]
<« —>
l LD
— #
D
DIMENSIONS in inches [millimeters]
GLOBAL MODEL L D LD
+ 0.025 [0.635] + 0.005 [0.127] + 0.002 [0.051]

MR9352 1.000 [25.40] 0.375[9.52] 0.032 [0.813]

MR9353 0.750 [19.05] 0.375 [9.52] 0.032[0.813]

MR9354 0.750 [19.05] 0.250 [6.35] 0.032[0.813]

MR9355 0.500 [12.70] 0.250 [6.35] 0.032[0.813]

MR9356 0.375 [9.52] 0.250 [6.35] 0.032[0.813]

MR9357 1.000 [25.40] 0.500 [12.70] 0.032 [0.813]

MR9358 1.500 [38.10] 0.500 [12.70] 0.032[0.813]

MR9359 2.000 [50.80] 0.500 [12.70] 0.032 [0.813]
MATERIAL SPECIFICATIONS DERATING
Element: nickel-chrome alloy, other materials available 22180 T T
depending on TC requirements Z160 1% o1
Core: molded epox 140 ~ %07, Tol

: poxy Z120 0,05 ,5%!/;':5'*%%9
Encapsulant: epoxy & 100 = Olerance -
. . [=] 0.01¢ !
Standard Terminals: 100 % matte tinned copper i 80 | 1 f’T° erance SO\
. g 60 —
Part Marking: MILLS, model, value, tolerance, date code o 20 0.005 %Tolelrancle = A\ \\\
Note 20 \
¢ Due to resistor size limitations some resistors will have minimal 0 Y AL
0 20 40 60 80 100 120 140 160

information marked on parts. AMBIENT TEMPERATURE IN °C

TECHNICAL SPECIFICATIONS

PARAMETER UNIT MR93 RESISTOR CHARACTERISTICS
Temperature Coefficient ppm/°C + 10 for > 100 Q; = 20 for 10 Q to 100 Q; + 30 for < 10 Q
Terminal Strength b 4.5

Dielectric Withstanding Voltage Vac 750

Operating Temperature Range °C -55 to +145 (see derating chart)

PERFORMANCE
TEST

CONDITIONS OF TEST TEST LIMITS

Dielectric Withstanding Voltage

MIL-STD-202 Method 301, 750 Vgus

+(0.01 %) AR

High Frequency Vibration

MIL-STD-202 Method 204, condition D,
frequency varied 10 Hz to 2000 Hz, 20 g peak

+(0.01 %) AR

High Temperature Exposure

MIL-STD-202 Method 108, 2000 h at 145 °C

+(0.01 %) AR

MIL-STD-202 Method 108, 2000 h at 125 °C at rated power,

Load Life 1.5 h “ON”, 0.5 h “OFF” + (0.1 % + 0.01 Q) AR
Low Temperature Storage -65 °C for 24 h +(0.01 %) AR
Moisture Resistance MIL-STD 202 Method 106 +(0.01 %) AR
Shock, Specified Pulse MIL-STD-202 Method 213, condition I, 5 shocks in 3 directions +(0.01 %) AR
Thermal Shock MIL-STD-202 Method 107, condition B + (0.05 %) AR
Short Time Overload 2x rated power for 10 min +(0.01 %) AR
Terminal Strength MIL-STD-202 Method 211, conditions A and D, 4.5 Ib +(0.01 %) AR
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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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OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




