MPR24
Vishay BCcomponents

High Precision Thin Film Leaded Resistors

FEATURES
 High precision resistors
(TCR up to £ 5 ppm/K, 0.01 % tol.) Pb-free
« High stability (0.05 %) RoHS

COMPLIANT

Low temperature coefficient (up to + 5 ppm/K)

Lead (Pb)-free solder contacts

Pure tin plating provides compatibility with lead (Pb)-free

DESCRIPTION and lead containing soldering processes
A homogenous film of metal alloy is deposited on a high e Compliant to RoHS directive 2002/95/EC
grade ceramic body. After a helical groove has been cut in

the resistive layer, tinned connecting wires of electrolytic APPLICATIONS

copper are welded to the end-caps. The resistors are coated
with lacquer which provides electrical, mechanical, and
climatic protection. * Telecom

e Test and measurement

TECHNICAL SPECIFICATIONS

DESCRIPTION MPR24

CECC Size, DIN Size B, 0207

Resistance Range 10Qto 1 MQ

Resistance Tolerance + 0.05 %; = 0.02 %; = 0.01 % + 0.5 %; +£0.25 %; £ 0.1 %
Temperature Coefficient + 25 ppm/K; + 15 ppm/K; = 10 ppm/K; + 05 ppm/K

Climatic Category (LCT/UCT/Days) 55/125/56 55/155/56

Rated Dissipation, P7q 0.125 W 0.25W
Operating Voltage, Umax. AC/DC 250 V

Film Temperature 125 °C 155 °C

Max. Resistance Change for Resistance Range,
AR max., After:

Load (1000 h, P) +(0.05% R +0.01 Q)
Long Term Damp Heat Test (56 Days) +(0.05% R+ 0.01 Q)
Soldering (10 s, 260 °C) +(0.01 % R+0.01Q)

Permissible Voltage Against Ambient :

1 Minute; Uins 500 V
Continuous 75V
Failure Rate <0.1x10°%h
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PART NUMBER AND PRODUCT DESCRIPTION
PART NUMBER: MPR24000E1001DC100
(e ][r]l2][e][o][o]flo][e ][+ ]lo]f[o][+]|[o][c][1][o][o]
[ ] — 1 — — | —
MODEL/SIZE VARIANT TCR VALUE TOLERANCE | | PACKAGING () SPECIAL
MPR2400 0 = Neutral Z==+5ppm/K 3 digit value T=x0.01% RP Up to 2 digits
Y =110 ppm/K | |1 ﬂ%‘tﬁ#ﬁ?ger H=1+0.02% cu 00 = Standard
X =+ 15 ppm/K -1 w12 || A=+0.05% C1
9="10"12="10
E =+ 25 ppm/K 0=*1003 = *103 B=+x01%
1-+*1014="10% || C=%025%
D=x05%
PRODUCT DESCRIPTION: MPR24 - 25 0.5 % C1 1K0
[ s ] [ ] [e ] [ w
MODEL/SIZE TCR TOLERANCE PACKAGING () RESISTANCE VALUE
MPR24 £ 5 ppm/K £0.01% RP 1KO0 = 1 kQ
=10 ppm/K +0.02 % CuU 50R5 =50.5Q
+ 15 ppm/K +0.05 % c1
+ 25 ppm/K +0.1%
+0.25 %
+0.5%
Notes
(M) Please refer to table PACKAGING for complete information
* The PART NUMBER is shown to facilitate the introduction of a unified part numbering system for ordering products
DIMENSIONS
L —>|D|<+—
>
| 1 <¢>
- > - >
d
DIMENSIONS - Leaded resistor types, mass and relevant physical dimensions
TYPE Dm::\x. I-max. dnom. Imin. IVlmin. MASS
(mm) (mm) (mm) (mm) (mm) (mg)
MPR 24 25 6.3 0.6 28.0 7.5 220

SCRIPT MARKING (2)

TEMPERATURE COEFFICIENT AND TOLERANCE - Printed resistance value and letter coding

RESISTANCE VALUE T(%- '-EBIT)'ER (pITaan/*K) LESIT)'IEER
+0.5 D +25 E
+0.25 C +15 F
+0.1 B +10 B

Clear text code for value
+0.05 A +05 A
+0.02 P - -
+0.01 T -

Note
(@ Resistors of TCR + 25 ppm/K in combination with tolerances + 0.5 %, = 0.25 % and + 0.1 % are only available with color coding in accordance
with IEC 60062.
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MPR24
Vishay BCcomponents High Precision Thin Film Leaded Resistors

TEMPERATURE COEFFICIENT AND RESISTANCE RANGE
DESCRIPTION RESISTANCE VALUE @
TCR™ TOLERANCE MPR24
+05 % 10Qto 1 MQ
+0.25 % 10Qto 1 MQ
+01% 10Qto 1 MQ
+ 25 ppm/K +0.05 % 24 0 1o 100 kQ
+0.02 % 24 0 1o 100 kQ
+0.01 % 24 0 1o 100 kQ
+05 % 10 Q1o 1 MO
+0.25 % 10Qto 1 MO
15 ppmK +01 % 10Qto 1 MO
+0.05 % 24 O to 100 kQ
+0.02 % 24 O to 100 kQ
+0.01 % 24 Q to 100 kQ
+05 % 10Qto 1 MQ
+0.25 % 10Qto 1 MQ
+01% 10Qto 1 MQ
+ 10 ppm/K +0.05 % 24 0 to 100 kO
+0.02 % 24 O 1o 100 kQ
+0.01 % 24 O 1o 100 kQ
+05 % 10Qto 1 MO
+0.25 % 10Qto 1 MO
<+ 5 b +01 % 10Qto 1 MO
+0.05 % 24 O to 100 kQ
+0.02 % 24 Q to 100 kQ
+0.01 % 24 O to 100 kQ
Notes

() The temperature coefficient is specified over the temperature range + 20 °C to + 70 °C
(2 Resistance values to be selected from E192 series, for other values please contact the factory

PACKAGING
REEL BOX
MODEL
PIECES/REEL CODE PIECES/BOX CODE
100 cu
MPR24 5000 RP 1000 &1
FUNCTIONAL PERFORMANCE
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MPR24

TESTS AND REQUIREMENTS
Essentially all tests are carried out in accordance with the
following specifications:

EN 60115-1, Generic specification (includes tests)

EN 140100, Sectional specification (includes schedule for
qualification approval)

CECC 40101-806, Detail specification (includes schedule for
conformance inspection)

Most of the components are approved in accordance with the
European CECC-system, where applicable. The following
table contains only the most important tests. For the full test
schedule refer to the documents listed above. The testing
also covers most of the requirements specified by
EIA/IS-703 and JIS-C-5202.

The tests are carried out in accordance with IEC 60068-2-xx
test method and under standard atmospheric conditions in
accordance with IEC 60068-1, 5.3. Climatic category

High Precision Thin Film Leaded Resistors  Vishay BCcomponents

LCT/UCT/56 (rated temperature range: Lower category
temperature, upper category temperature; damp heat, long
term, 56 days) is valid.

Unless otherwise specified the following values apply:
Temperature: 15 °C to 35 °C

Relative humidity: 45 % to 75 %

Air pressure: 86 kPa to 106 kPa (860 mbar to 1060 mbar).

For testing the components are mounted on a test board in
accordance with IEC 60115-1, 4.31 unless otherwise
specified.

In the Test Procedures and Requirements table only the
tests and requirements are listed with reference to the
relevant clauses of IEC 60115-1 and IEC 60068-2-xx test
methods. A short description of the test procedure is also
given.

TEST PROCEDURES AND REQUIREMENTS

IEC IEC
60068-2-xx REQUIREMENTS
gﬁlbssé TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR)
METHOD
Stability for product 499 Qto<24Q;
types: 24 Q10100 k2 > 100 kQ to 1 MQ
Resistance + 0.5 %; * 0.25 %; = 0.1 %; o). o . o
4.5 ; (ARIR) ; +0.05 %; = 0.02 %; = 0.01 % *0.5%; +0.25 %; + 0.1%
At 20/70/20 °C + 25 ppm/K; £ 15 ppm/K; = 10 ppm/K; £ 05 ppm/K
48 Temperature
: - coefficient At 20/LCT/20 °C and 5 K
20/UCT/20 °C +25 ppm/
U= ,/P;y x Ror
Endurance U = Unmax.;
4.25.1 at70 °C 1.5 h ON;
0.5 h OFF
70 °C; 2000 h +(0.05% R +0.01 Q)
Damp heat, (40 = 2) °C; 56 days; o
4.24 78 (Cab) steady state (93 + 3) % RH +(0.05% R +0.01 Q)
423 Climatic
sequence:
4232 2 (Ba) Dry heat 125°C; 16 h
Damp heat 55 °C; 24
4.23.3 30 (Db) P o 90 % to 100 % RH;
cyclic
1 cycle
4234 1 (Aa) Cold -55°C;2h
Low air 8.5 kPa; 2 h;
4.23.5 13 (M) pressure 15°C to 35 °C
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Vishay BCcomponents High Precision Thin Film Leaded Resistors

TEST PROCEDURES AND REQUIREMENTS

IEC IEC
60068-2-xx REQUIREMENTS
SEALSS':E TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR)
METHOD
Stability for product 499 Qto<24Q);
types: 24 Q10100 k2 > 100 kQ to 1 MQ
55 °C; 5 days;

D h +(0.05% R +0.01 Q
4236 | 30 (Db) amp heat, 95 % to 100 % RH; *(0.05% R+0.010)

cyclic no visible damage

5 cycles
Room temperature;

413 i Short time U=25x /P,y x Ror *(0.01 % R+0.01Q)

’ overload U=2X Unax; no visible damage

5s
30 min at LCT=-55° C and
Rapid change | 30 min at UCT = 155 °C
4.19 14 (Na) of temperature 5 cycles +(0.01 % R+ 0.01 Q)
200 cycles +(0.25% R + 0.05 Q)
Component Isopropyl alcohol ) .
429 45 (XA) solvent +23°C; n?ilr;';g fg:;e’e
resistance toothbrush method g

Resistance to

Unmounted components;

+(0.01% R +0.01 Q)

4.18.2 20 (Tb) . (260 = 3) °C; -
soldering heat (10=1) s no visible damage
+235°C;2s
solder bath method;
SnPb40 N
4.17 20(Ta) | Solderability Good tinning
+245°C: 35 (=95 % covered, no visible damage)
solder bath method;
SnAg3Cu0.5
6h; +(0.01 % R +0.01 Q);
4.22 6 (B4) Vibration 10 Hz to 2000 Hz B nc; visi;JIe dan.1a o ’
1.5 mm or 196 m/s? 9
21
416 21 ((%11)) Robustness of Tensile, +(0.01 % R+ 0.01 Q);
’ terminations bending and torsion no visible damage
21 (Uc)
47 - Voltage proof URMES;O:SUins; No flashover or breakdown
IEC 60195:
412 - Noise R <100 kQ max. 0.25 pVv/V
R > 100 kQ max. 0.5 pV/V
E;‘Tg;]o::azc IEC 61340-3-1;
4.40 - 9 3 pos. + 3 neg. + (0.5 % + 0.05 Q)
(human body
4 kV
model)
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High Precision Thin Film Leaded Resistors  Vishay BCcomponents

12NC INFORMATION FOR HISTORICAL CODING REFERENCE

e The resistors have a 12-digit numeric code starting with
2322 14.

e The subsequent 3digits indicate the resistor type,
specification and packaging; see the 12NC table.

¢ The remaining 3 digits indicate the resistance value. The

12NC Example

The 12NC of an MPR24 resistor with tolerance of + 0.02 %
and TCR =+ 05 ppm/K, taped on bandolier in box of 100 units
starts with 2322 141 77...; the last 3 digits are available upon
request and are fixed by the supplier.

number is available upon request and is fixed by the

supplier.
12NC - Resistor type and packaging
2322 14. .....
DESCRIPTION
BANDOLIER IN BOX BANDOLIER IN BOX BANDOLIER ON REEL
TYPE TCR TOL. 100 units 1000 units 5000 units
+0.5% 100... 110... 310...
+0.25 % 120... 1.30... 330...
+0.1% 1 40... 150... 350...
+ 25 ppm/K
+0.05 % 164.. 364.. -
+0.02 % 174.. 374.. -
+0.01 % 184.. 384.. -
+0.5% 105... 115.. 315...
+0.25 % 125.. 135.. 335...
+0.1% 145... 155... 355...
+ 15 ppm/K
+0.05 % 165... 365... -
+0.02 % 175.. 375.. -
+0.01 % 185... 385... -
MPR24
+0.5% 106... 116... 316...
+0.25 % 126... 136... 336...
+0.1% 146... 156... 356...
+ 10 ppm/K
+0.05 % 166... 366... -
+0.02 % 176... 376... -
+0.01 % 186... 386... -
+0.5% 107... 117.. 317...
+0.25 % 127.. 137.. 337...
+0.1% 147... 157.. 357...
+ 5 ppm/K
+0.05 % 167... 367.. -
+0.02 % 177... 377... -
+0.01 % 187... 387.. -
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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 and agree
to fully indemnify and hold Vishay and its distributors harmless from and against any and all claims, liabilities, expenses and
damages arising or resulting in connection with such use or sale, including attorneys fees, even if such claim alleges that Vishay
or its distributor was negligent regarding the design or manufacture of the part. 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.
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