


Welcome to the BCcomponents’ Linear Resistor Data Handbook. The wide range
of our resistor programme covers all resistor technologies and reflects our strong
commitment to this important area of the passive-component market.

QUALITY ASSURED

Although the initial cost of resistors is generally low, the large numbers used in a
typical circuit means that their reliability is of ultimate importance. Component
reliability is, therefore, our prime consideration and quality our main commitment.
A commitment which extends into all aspects of our business from the design and
manufacturing process, to the supply and service we offer to customers. Our
resistor facilities in Roermond - The Netherlands and Heide - Germany are
ISO 9001 and QS 9000 certified suppliers who are supported by means of
statistical process coniroi (SPC) procedures at ali key points in the production
process.

CUSTOMER SERVICE

BCcomponents has a network of sales organizations that communicate directly
with the regional Business Centre for fixed resistors. Short communication lines
mean fast response to all customer enquiries and rapid problem solving.

ADVANCED RESISTOR TECHNOLOGIES

Our Iresistors are made using thin and thick-film technologies. And, responding
to market trends for miniaturization and high-accuracy, we have a strong
programme of application specific resistors. The range is divided into two
categories:

* Film resistors. For all general purpose consumer, professional and industrial
equipment. They are subdivided into thin-film, metal-glaze and fusible
metal-film resistors.

e Application specific resistors. For applications demanding the ultimate in
accuracy or operation in extreme environments. These hi-rel types include
SMD and leaded devices for precision, low-ohmic, high-ohmic, high voltage
and power applications.

We hope you'll find this Data Handbook useful and easy to use. If you can't find
the resistor you want, need more information or require a special selection,
please call your nearest sales office. You'll find their address on the back cover
of this book.
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DEFINITIONS

Data sheet status
Objective specification
Preliminary specification
Product specification

This data sheet contains target or goal specifications for product development.
This data sheet contains preliminary data; supplementary data may be published later.

This data sheet contains final product specifications.

Application information
Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these products
can reasonably be expected to result in personal injury. Customers of BCcomponents who are using or selling these products
for use in such applications do so at their own risk and agree to fully indemnify BCcomponents for any damages resulting

from such improper use or sale.
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Resistor programme

Linear resistors
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Linear chip and MELF resistors Selection guide
-~ - ]

APPLICATION TYPE TOLERANCE RESISTANCE RANGE DISSIPATION PAGE
(%) at °C w
CHIP resistors
THICK FILM
DCS 0402 15 10 Qto 1 MQ 0.063
Standard DCT 0603 1 Qto 10 MQ 70 0.063 12
DCU 0805 +1; £5 1Qto 10 MQ 0.125
DCA 1206 1 Qto 10 MQ 0.25
THIN FILM
MCS 0402 +0.5: +1 10 Q to 4.99 MQ 0.063
Professional MCT 0603 T 1Qto 10 MQ 70 0.1 21
MCU 0805 +0.5 10 Qto 221 kQ 0.125
MCT 0603 47 Q to 150 kQ 0.1
Precision MCU 0805 +0.1; £0.25 47 Q to 221 kQ 70 0.125 34
MCA 1206 47 Q to 332 kQ 0.125
High ohmic 823%20035 +5 11 MQ to 130 MQ 70 Ll;/mLtJ:ix 44
Low ohmic NCT 0603 15 022 Q10091 Q 70 0.1 51
NCU 0805 0.125
TCT 0603 +0/-10; +0/-20; 0.1
Trimmable TCU 0805 +0/-30 10 Qto 1 MQ 70 0.125 59
TCA 1206 +0/-20 0.25
High frequency MCT 0603 HF +2 6.8 Qto 470 Q; 50 Q 70 0.125 69
MELF resistors
THIN FILM
MMU 0102 0.22 Q10 2.21 MQ 0.2
Professional MMA 0204 +0.5; £1; £2; 45 0.22 Qto 10 MQ 70 0.25 80
MMB 0207 0.1 Qto 8.2 MQ 0.4
B MMU 0102 10.1; £0.25; £0.5 100 Q to 221 kQ 0.2
Precision MMA 0204 10 Qto 332 kQ 70 0.25 95
MMB 0207 +0.25; £0.1 15 Qto 1 MQ 0.4
Ultra precision UMA 0204 fgﬁ;fg& 22 Qto 221 kQ 70| 007 106
APPLICATION SPECIFIC
High pulse load CMA 0204 +2 10 Q to 100 kQ 70 0.25 117
MMU 0102 HF 12 6.8 Q10470 Q 0.2
High frequency MMA 0204 HF +1 1.5Q1t0475Q 70 0.25 129
MMB 0207 HF 12 6.8 Q10470 Q 0.4
2000 Sept 08 5
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Linear SMD Chip and MELF resistors Packaging

TAPE AND REEL

All tape and reel specifications are in accordance with the second edition of “IEC 60286-3, JIS-C-0806 and EIA-481-1".
Basic dimensions are given in Figs 1, 2, 3, 4 and Tables 1 and 2.

Cardboard and blister tape

mMBD123

For dimensions see Table 1.
Carrier tape thickness:
0.43 £0.05 mm (0402)
0.6 £0.05 mm (0603; 0805)
0.75 £0.05 mm (1206).

Fig.1 Cardboard tape.

Ko -» "" - Py ——=
T -»| r_ e Po ’
¥
LN
| M|
cover tape 1 t l w
- Uj - D - D - ' _%‘BO_
I MBG516
Tyl - Ao I - ¢D1
> To | - Py

direction of unreeling

For W =8 mm: T, = 1.8 mm max. —_—
For W =12 mm: T = 2.7 mm max.

For dimensions see Table 1.

Fig.2 Blister tape.

2000 Sep 08 6
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Linear SMD Chip and MELF resistors Packaging

Table 1 Dimensions of cardboard and blister tape for relevant chip size; see Figs 1 and 2

CARDBOARD TAPE (IEC 60286-3, TYPE I) BLISTER TAPE (IEC 60286-3, TYPE 1I)
SYMBOL PRODUCT SIZE CODE FLAT CHIP PRODUCT SIZE CODE MELF UNIT
0402 0603 0805 1206 0102 0204 0207
Ao 0.7 1.1 1.6 1.9 1.3 +0/-0.05 | 1.550.1 2.4 0.1 mm
Bo 1.2 1.9 2.38 3.5 2.45 +0.5/-0 3.7 401 6.0 0.1 mm
P4 2.0 4.0 £0.1 mm
P, ) 2.0 £0.05 mm
) 4.0 £0.1 mm
Do 1.5 +0.1/-0 mm
E 1.75 20.1 mm
F 3.5 +£0.05 5.5+0.05 mm
W% 8.0+0.3 12.0 £0.3 mm

Leader/trailer tape specification

leader end

' with cover tape min.160 mm

trailer end » empty cc I cover tape only —>‘

l4———————— trailer (min. 160 mm) ——————' L—~ leader (min. 400 mm) ———|

JWa4

Fig.3 Leaderftrailer tape.

The minimum length of the leader is 400 mm, which includes a minimum 160 mm of carrier tape with empty compartments
and sealed by the cover tape.
The minimum length of the trailer is 160 mm carrier tape with empty compartments and sealed by the cover tape.

PEEL-OFF FORCE
Peel-off forces are 0.1 N to 1.0 N for 8 mm tape and 0.1 N to 1.3 N for 12 mm tape at a peel-off speed of
300 £10 mm/minute. The peel-off angle should be between 165° and 180°.

Environmental considerations

e Cover tape, carrier tape and reel do not contain environmentally-harmful PVC materials.

o Because the carrier tape is made of either paper (paper tape) or polycarbonate (blister tape) and the reel is polystyrene,
they are ideally suited for recycling.

o The reels can be reused if returned to the factory.

e Tape and reel are antistatic.

2000 Sep 08 7
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Linear SMD Chip and MELF resistors Packaging
Reel specification
— W2 -
sy
? = c N A
i ’
Jw41
N —>W1<~
For reel dimensions see Table 2.
Fig.4 Reel.
Table 2  Packaging codes, quantities and reel dimensions in'millimetres; see Fig.4
DESCRIPTION VALUE
Packaging code P1 B1 BL P5 EO BO PW B2 B7
Units per reel 1000 1000 3000 5000 10000 10000 20000 2000 7000
A 180 330 180 330
Wiy 8.4 +1.5/0 12.4 +1.5/0
W2 max 14.4 18.4
E 2.5+0.5
D 22.5+2.0
C 13.0 +0.5/-0.25
N 62
2000 Sep 08 8




BCcomponents

Linear SMD Chip and MELF resistors Packaging
BULK CASE SPECIFICATION
The bulk case specification is in accordance with “IEC 60286-6".
H
slider shutter
/ coupled
= portion
w Z = W
/ G T N eY—//————————2_ <
[ ~
[P o
[
4
Ly | Lo
| I
12 e
e ]
DN -
) P
Nz oo = Jwaz
For dimensions see Table 3.
Fig.5 Bulk case outline.
Table 3  Packaging codes, quantities and bulk case dimensions in millimetres; see Fig.5
DESCRIPTION VALUE
Packaging code M3 M3
Units per reel 3000 8000
L 36
L, 31.5
W 12
H 110
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CHIP RESISTOR PRODUCT DATA

Page
THICK FILM
Standard 5%; 1%: DCS 0402; DCT 0603; DCU 0805; DCA 1206 12
THIN FILM
Professional 0.5%; 1%: MCS 0402; MCT 0603; MCU 0805 21
Precision 0.1%; 0.25%: MCT 0603; MCU 0805; MCA 1206 34
High ohmic 5%: OCT 0603; OCU 0805 44
Low ohmic 5%: NCT 0603; NCU 0805 51

Trimmable +0/-10%; +0/-20%; +0/-30%: TCT 0603; TCU 0805; TCA 1206 59

High frequency 2%: MCT 0603HF 69
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Product specification

Thick film flat chip resistors

DCS 0402;
DCU 0805;

DCT 0603;
DCA 1206

FEATURES
e State of the art thick film technology
e Improved termination design
e Standard TC: £100 and £200 ppm/K
o Tight tolerance available: 1%
e Sizes:
— Imperial: 0402; 0603; 0805; 1206
— Metric: RR T005M; RR 1608M; RR 2012M;
RR 3216M

APPLICATIONS
o All general purpose applications
¢ Office automation equipment

e Consumer electronics.

DESCRIPTION

DCS 0402, DCT 0603, DCU 0805 and DCA 1206 thick film
chip resistors are made for all general purpose
applications. They are typically used in the production of
office automation equipment and consumer electronics.

The production is performed in a mass volume production

2000 Sep 08

site. A thick film is screen printed on a high grade alumina
ceramic substrate to form the resistive layer. Pre-contacts are
printed on both sides of the substrate. The resistors are laser
trimmed to the target value. The resistor elements are
covered by glass and a protective coating combined for
superior electrical, mechanical and climatic protection. The
prepared terminations receive an electroplating of PbSn
solder on nickel plating. A three or four digit code
designates the nominal resistance value.

The result of the determined production is verified by a final
test performed on 100% of the individual chip resistors.
Only accepted products are laid directly into the paper tape
according to IEC 60286-3.

The resistors are suitable for processing on automatic SMD
assembly systems. They are suitable for automatic soldering
using wave, reflow or vapour phase. The encapsulation is
resistant to all cleaning solvents commonly used in the
electronics industry, including alcohols, esters and aqueous

solutions.

The resistors are tested in accordance withEN 140000
(IEC 60115-1) and EN 140400 (IEC 60115-8).

This product family of thick film flat chip resistors is
completed by Zero Ohm Jumpers.
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Product specification

Thick film flat chip resistors

DCS 0402; DCT 0603;

DCU 0805; OCA 1206

QUICK REFERENCE DATA

DESCRIPTION DCS 0402 DCT 0603 DCU 0805 DCA 1206
Metric'size RR 1005M RR 1608M RR 2012M RR 3216M
Resistance range 10Qto 1 MQ 1Qto 10 MQ 1Qto 10 MQ 1Qto 10 MQ
Resistance tolerance +5% +5%; +1%

Temperature coefficient +200 ppm/K +200 ppm/K; £100 ppm/K

Operation mode standard standard standard standard
Climatic category (LCT/UCT/days) 55/125/56 55/125/56 55/125/56 55/125/56
Rated dissipation, Py 0,063 W 0,063 W 0,125 W 0,25 W
Operating voltage, Umax AC/DC 50V 50V 150V 200V
Film temperature 125°C 125 °C 125 °C 125 °C
Max. resistance change at Py 10 Qto 1 MQ 1Qto 10 MQ 1Qto 10 MQ 1Qto 10 MQ
for resistance range,

AR/R max., after:

1000 h <3% <1,5% <1,5% <1,5%

8 000 h <6% <3% <3% <3%
Specified lifetime 8000 h 8000 h 8000 h 8000 h
Permissible voltage against ambient:

1 minute 75V 150 V 150V 200 V

continuous 75V 75V 75V 75V

2000 Sep 08
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Product specification

Thick film flat chip resistors

DCS 0402; OCT 0603;
DCU 0805; OCA 1206

Table 1 Temperature coefficient and resistance range

DESCRIPTION RESISTANCE VALUE®™
T.C. TOLERANCE DCS 0402 DCT 0603 DCU 0805 DCA 1206
+200 ppm/K +5% 10 Qto 1 MQ 1Qto 10 MQ 1 Q to 10 MQ 1Qto 10 MQ
+100 ppm/K +1% - 10Q to 1 MQ 10 Q to 1 MQ 10 Qto 1 MQ
<50 mQ; <50 mQ; <50 mQ; <50 mQ;
Jumper -
Imax = 0,8 A Imax = 0,8 A Inax=1,TA Imax=1,6 A

Note

1. Resistance value to be selected from E24 series for £5% tolerance and from E24/E96 series for +1% tolerance.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

2000 Sep 08



BCcomponents Product specification

DCS 0402; DCT 0603;

Thick film flat chip resistors DCU 0805; DCA 1206

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)

e The resistors have a 12-digit ordering code starting with 2312.
e The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
¢ The remaining 4 digits indicate the resistance value:

~ The first 3 digits indicate the resistance value.

— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging
ORDERING CODE 2312 ... .....
DESCRIPTION
CARDBOARD TAPE ON REEL
PA EO PW
TYPE T.C. TOL. 5000 10000 20000
units units units
+200 ppm/K | 5% - 364 1.... -
DCS 0402 |-
jumper - - 364 90001 -
+200 ppm/K +5% 304 1.... - 309 1....
DCT 0603 | 100 ppm/K | 1% 304 7.... - 3097....
jumper - 304 90001 - 309 90001
+200 ppm/K +5% 3241.... - 329 1....
DCU 0805 | £100 ppm/K +1% 3247.... - 3297....
jumper - 324 90001 - 329 90001
+200 ppm/K +5% 344 1.... - 349 1....
DCA 1206 | £100 ppm/K +1% 344 7.... - 3497....
jumper N 344 90001 - 349 90001

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3  Last digit of 12NC indicating resistance decade ORDERING EXAMPLE
RESISTANCE DECADE LAST DIGIT The ordering code of a DCT 0603 resistor, value 100 kQ and
11999 Q 8 TC 100 with £1% tolerance, supplied in cardboard tape of
4 20000 units per reel is: 2312 309 71004.
10t0 99,9 Q 9
100 to 999 Q 1
1kQ t0 9,99 kQ 2
10 kQ to 99,9 kQ 3
100 kQ to 999 kQ 4
1 MQ to 9,99 MQ 5
10 MQ to 99,9 MQ 6

2000 Sep 08 15
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Product specification

Thick film flat chip resistors

DOCS 0402; DCT 0603;
DCU 0805; OCA 1206

Type description and ordering code

e We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

Film type
D= thickyfﬁm

Product code
C =flat chip

Size code
S = 0402
T = 0603
U = 0805
A= 1206

Imperial size
0402
0603

0805
1206

D C T 0603-00 1% PW 100 k

—— Resistance value
see Table 1

Packaging

PA = 5000 units, 4mm pitch(")
EO = 10 000 units, 2mm pitch(®
PW = 20 000 units, 4 mm pitch("

Tolerance
+1 %

5 %

Temperature coefficient®

(1 PA and PW only for DCT 0603; DCU 0805 and DCA 1206.
) EO only for DCS 0402.
3) A temperature coefficient £100 ppm/K is marked -00, higher T.C. values are not identified.

+100 ppm/K
+200 ppm/K

2000 Sep 08

16




BCcomponents Product specification

DCS 0402; OCT 0603;

Thick fi i i
ick film flat chip resistors DCU 0805: DCA 1206

FUNCTIONAL DESCRIPTION

Derating
I I I I
o DCS 0402 [
g and DCT 0603 [i—
=] DCU 0805 fi—
S N\ DCA 1206 [{—
g ) N\
2 \
]
H
e
0 \\
\
O\
! N
0 l ] |
PaNy
-50 0 50 70 100 °C 150
Ambient Temperature Samp

Fig.1 Derating, standard operation.

Current noise

< |
b 00
° -
= ]
c | Eanil
g 0 el =gl .
o =
L~ B22 -
//V/’__// ol
= DCT 0603
DCU 0805 [HH]
| DCA 1206
0 | [ 1] T T T
10Q 100 Q 1 kQ 10 kQ 100 kQ 1 MQ 10 MQ
Resistance Range R

Fig.2 Current noise A; in accordance with IEC 60195.
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DCS 0402; DCT 0603;

Thick film flat chip resistars DCU 0805: OCA 1206

MECHANICAL DATA

Outlines

For dimensions see Table 4.

Fig.3 Outlines.

Table 4  Chip resistor types, mass and relevant physical dimensions; see Fig.3

TYPE H L W T T MASS

(mm) (mm) (mm) (mm) (mm) (mg)

DCS 0402 0,35 +0,05 1,0 0,05 0,540,05 | 0,2+0,15/~0,1 | 0,25 #0,1 0,58

DCS 0603 0,45 +0,1 1,6 0,1 0,85 0,1 0,3 0,2 0,3 +0,2 2,5

DCS 0805 0,55 %0, 1 2,0 £0,15 1,25 £0,15 0,4 +0,2 0,4 +0,2 5,5

DCS 1206 0,55 £0,1 3,15 40,15 1,6 0,15 0,5 0,25 0,5 0,25 10,0
2000 Sep 08 18
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Product specification

Thick film flat chip resistors

OCS 0402; DCT 0603;
DCU 0305; OCA 1206

TESTS AND REQUIREMENTS

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

EN 140000/ IEC 60115-1, Generic specification
(includes tests)

EN 140400/ IEC 60115-1, Sectional specification
(includes schedule for qualification approval)

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 and
under standard atmospheric conditions in accordance with
IEC 60068-1, 5.3. Climatic category LCT/UCT/56 (rated
temperature range: Lower Category Temperature, Upper
Category Temperature; damp heat, long term, 56 days) is
valid.

Table 5 Test procedures and requirements

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
1 060 mbar).

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

In Table Fig.5 the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60068-2; a short description of the test procedure is also
given.

IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product
types
- - <1TMQ
<1 MQ >1 MQ -
<1 MQ >1 MQ -
<1TMQ >1 MQ -
4.5 - resistance +1%; £5%
4.8.4.2 - temperature |at20/LCT/20°C and +200 ppm/K; £100 ppm/K
coefficient 20/UCT/20°C
4.25.1 - endurance room temperature;
U= JPxoxR or
= Umax
1,5 h on; 0,5 h off
70 °C; 1000 h +1,5%+0,1Q) | +3% +0,1Q) +(3% + 0,1 Q)
4.253 - enduranceat | 125 °C; 1000 h £1,5% +0,1Q) | 3% +0,1Q) (3% + 0,1 Q)
upper
category
temperature
4.24 3 (Ca) damp heat, |40 %2 °C; 56 days; #1,5% +0,1Q) | 3% +0,1Q) +3% + 0,1 Q)
steady state |93 +2/-3% RH

2000 Sep 08
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Product specification

Thick film flat chip resistors

DCS 0402; DCT 0603;
DCU 0805; OCA 1206

IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE | TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product
types:
- - <1 MQ
<1 MQ > 1 MQ -
<1 MQ >1MQ -
<1 MQ > 1 MQ -
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat 125°C; 16 h
4.23.3 30 (Db) damp 55°C; 24 h;
heat, 90 to 100 % RH;
cyclic 1 cycle
4.23.4 1 (Aa) cold -55°C; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h;
pressure 151035 °C
4.23.6 30 (Db) damp 55 °C; 5 days; +(1,5% + 0,1 Q) +(3% + 0,1 Q) 1% + 0,1 Q)
heat, 95 to 100 % RH; no visible no visible no visible
cyclic 5 cycles damage damage damage
4.13 - short time room temperature; 1% + 0,05 Q) | £(1% + 0,05 Q) +2% + 0,1 Q)
overload U=2,5x%,/Py;yxR or no visible no visible no visible
U=2XUnax 55 damage damage damage
4.19 14 (Na) rapid change | 30 minutes at LCT and | £(0,5% + 0,05 Q) | £(0,5% + 0,05 Q)| *2% + 0,1 Q)
of 30 minutes at UCT; no visible no visible no visible
temperature |5 cycles damage damage damage
4.29 45 (XA) | component | isopropyl alcohol marking legible;
solvent +23 °C; no visible damage
resistance toothbrush method
4.18.2 20 (Th) resistance to | unmounted +(0,5% + 0,05 Q) | £(0,5% + 0,05 Q)| *(1% + 0,1 Q)
soldering components; no visible no visible no visible
heat 260£5°C; 10£1 s damage damage damage
4.17.2 20 (Ta) solderability |+215°C; 3 s good tinning (295% covered); no visible damage
solder bath method
4.32 21 (Ues) |shear 5N;10s no visible damage
(adhesion)
4.7 - voltage proof | Uyms = 100 V; 60 s no flashover or breakdown

2000 Sep 08
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Product specification

Professional flat chip resistors MCS 0402; MCT 0603; MCU 0805

e

FEATURES

o Advanced thin film technology
e Advanced dissipation rating: 100 mW for 0603
o Excellent overall stability: Class 0,5
o Case sizes:
— Imperial: 0402; 0603; 0805.
— Metric: RR 1005M; RR 1608M; RR 2012M.

APPLICATIONS

o Telecommunication
* Medical equipment

e Industrial equipment.

DESCRIPTION

MCS 0402, MCT 0603 and MCU 0805 Professional Thin
Film Flat Chip Resistors are the perfect choice for most
fields of modern professional electronics where reliability
and stability is of major concern. Typical applications
include telecommunication, medical equipment and
high-end computer and audio/video electronics.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A homo-
geneous film of metal alloy is deposited on a super high
grade (96% Al,O3) ceramic substrate and conditioned to
achieve the desired temperature coefficient. Specially
designed inner contacts are deposited on both sides. A
special laser is used to achieve the target value by smoothly
cutting a meander groove in the resistive layer without
damaging the ceramics. For the high ohmic range,
optimized Cermet products provide comparable properties.

2000 Sep 08

The resistor elements are covered by a protective coating
designed for electrical, mechanical and climatic protection.
The terminations receive a final pure tin on nickel plating.

The result of the determined production is verified by an
extensive testing procedure and optical inspection
performed on 100% of the individual chip resistors. Only
accepted products are laid directly into the paper tape in
accordance with IEC 60286-3.

The resistors are suitable for processing on automatic SMD
assembly systems and for automatic soldering using wave,
reflow or vapour phase. The encapsulation is resistant to all
cleaning solvents commonly used in the electronics

industry, including alcohols, esters and aqueous solutions.

The resistors are tested in accordance with
CECC 40 401-801 which refers to EN 140000
(IEC 60115-1) and EN 140400 (IEC 60115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1. The
release certificate for "Technology Approval Schedule" in
accordance with CECC 240 001 based on EN 100114-6 is
granted for the BCcomponents BEYSCHLAG manufacturing
process.

This product family of thin film flat chip resistors is
completed by Zero Ohm Jumpers.

On request, resistors are available with established
reliability in accordance with CECC 40 401-803 Version E.
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Product specification

Professional flat chip resistors

MCS 0402; MCT 0603; MCU 0805

QUICK REFERENCE DATA

DESCRIPTION MCS 0402 MCT 0603 MCU 0805
Metric size RR 1005M RR 1608M RR 2012M
Resistance range 10 Qto 4,99 MQ 1Qto 10 MQ 10 Qto 221 kQ

Resistance tolerance

+1%; +0,5%

Temperature coefficient

+50 ppm/K; £25 ppm/K

Operation mode standard power standard power standard power
Climatic category (LCT/UCT/days) 55/125/56 | 55/155/56 | 55/125/56 | 55/155/56 | 55/125/56 | 55/155/56
Rated dissipation, Psq 0,063 W 0,1TW 0,1TW 0,125 W 0,125 W 02 W
Operating voltage, Umax AC/DC 50V 75V 150V

Film temperature 125 °C 155 °C 125 °C 155 °C 125 °C L 155 °C

Max. resistance change at Py
for resistance range,
AR/R max., after:

10 Qto 33,2 kQ

10 Q to 100 kQ

10 Qto 221 kQ

1000 h <0,25% <0,5% <0,25% <0,5% 4 <0,25% <0,5%
8000 h <0,5% <1,0% <0,5% <1,0% <0,5% <1,0%
225000 h <1,5% <1,5% <1,5%
Specified lifetime 225000 h 8000 h 225000 h 8000 h 225000 h 8000 h
Permissible voltage against ambient :
1 minute 75V 100 V 200V
continuous 75V 75V 75V
Failure rate <2 x107%h <2x10%h <2x107%h
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BCcomponents

Product specification

Professional flat chip resistors

MCS 0402; MCT 0603; MCU 0805

Table 1 Temperature coefficient and resistance range

DESCRIPTION RESISTANCE VALUE(
T.C. TOLERANCE MCS 0402 MCT 0603 MCU 0805
+1% 10 Q to 4,99 MQ 1Qto 10 MQ -
+50 pf)m/K
+0,5% 100 Q to 100 kQ 47 Q to 221 kQ -
+25 ppm/K +0,5% 100 Q to 100 kQ 47 Q to 221 kQ 10 Qto 221 kQ
Jumper <20 mQ; fnax = 0,63 A <20 mQ; fpax=1TA <20 mMQ; hpax =1 A

Note

1. Resistance values to be selected from E96 (preferred) or E24 series.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

2000 Sep 08
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BCcomponents Product specification

Professional flat chip resistors MUCS 0402; MCT 0603; MCU 0805

ORDERING INFORMATION

Components may be ordered by using either a simple clear text code; see “Type description and ordering code” or

BCcomponents’ unique 12

NC.

Numeric ordering code (12NC)

e The resistors have a 12-digit ordering code starting with 2312.

e The subsequent 4 digits indicate the resistor type specification and packaging; see Table 2.

e The remaining 4 digits indicate the resistance value:

— The first 3 digits indicate the resistance value.

— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging
ORDERING CODE 2312 ... .....
DESCRIPTION
CARDBOARD TAPE ON REEL
P5 E0 PW
TYPE T.C. TOL. 5000 20000 20000
units units units
1% - 275 1.... -
+50 ppm/K
+0,5% - 2755.... -
MCS 0402
425 ppm/K | 0,5% - 276 5.... -
jumper - - 275 90001 -
+1% 215 1.... - 205 1....
+50 ppm/K
+0,5% 2155.... - 2055....
MCT 0603
+25 ppm/K | £0,5% 216 5.... - 206 5....
jumper - 215 90001 - 205 90001
+25 ppm/K | £0,5% 256 5.... - 2465....
MCU 0805 |-
jumper - 25590001 - 245 90001

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3  Last digit of 12NC indicating resistance decade ORDERING EXAMPLE
RESISTANCE DECADE LAST DIGIT The ordering code of a MCT 0603 resistor, value 47 kQ and
109,99 O 8 TC 50 V\{ith +1% tol.erance, supplied in cardboard tape of
5000 units per reel is: 2312 215 14703.
1010 99,9 Q 9
100 to 999 Q 1
1109,99 kQ 2
10 to 99,9 kQ 3
100 to 999 kQ 4
110 9,99 MQ 5
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BCcomponents Product specification

Professional flat chip resistors MUCS 0402; MCT 0603; MCU 0805

Type description and ordering code

¢ We recommend to use a clear text ordering code to minimize the risk of errors in order handling.

Film type
M = metal film or cermet

Product code
C = flat chip

Size code
S =0402
T =0603
U = 0805

M C T 0603-50 1% P5 47k

Imperial size
0402
0603
0805

) EO only for MCS 0402.

Jumpers are ordered by the resistance value 0 Q, e.g. MCT 0603 P5 ORO.

(1) P5 and PW only for MCT 0603 and MCU 0805.

Resistance value
see Table 1

Packaging

P5 =5 000 units, 4 mm pitch(!)
EO = 10 000 units, 2 mm pitch®
PW =20 000 units, 4 mm pitch(")

Tolerance
+1 %
10,5 %

Temperature Coefficient
+25 ppm/K
+50 ppm/K

2000 Sep 08
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BCcomponents Product specification

Professional flat chip resistors MCS 0402; MCT 0603; MCU 0805

FUNCTIONAL DESCRIPTION

Derating
Z
Q | [ T 1
5 ——— MCSo0402|| |
2 —— MCTO0603 || |
o MCU 0805 || |
L]
2
(=]
£
[
2
o
o
"~
\\
7 ™
0
-50 0 50 70 100 °C 150
Ambient Temperature Yamp
Fig.1 Derating, standard operation.
a [ [T 1
g —— MCSO0402|| |
] —— MCT 0603 || |
o MCU 0805 || |
]
2
[=]
]
2 N
4 N\
\\ \k
\\\
\\
N
) pay
-50 0 50 70 100 °C 150
Ambient Temperature 4,

Fig.2 Derating, power operation.
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BCcomponents Product specification

Professional flat chip resistors MCS 0402; MCT 0603; MCU 0805

Single pulse
: i A1
I\ MCS 0402 ||
B MCT 0603
S z ] MCU 0805
e | [ ]
2 i
—~— ——
= N~ :
— N — T |
ST |
: 2 L
| i~ N B~}
lT T~ maas
] \\"}\ T
10 ps 100 uys 1ms 10 ms 100 ms 1s 10s
. ! Pulse Duration t;

Fig.3  Maximum pulse load, single pulse; for permissible resistance change
equivalent to 8000 h operation.

Continuous pulse

- T T 10

% i 10
af ——— MCS 0402
K 00 e e e MCT 0603

1 T

S EEEEN MCU 05?05 =
@ | 1]
) i I
3 1
o 0 == : ———

o i e SEsits
° i = 1 I
3 [ ] LS H [ [
£ i M TN

o S e EaEs
o i i

[ ~ D — \ ---7
: i LT~ T
10 ps 100 ps 1ms 10 ms 100 ms 1s 10s
Pulse Duration t;

Fig.4  Maximum pulse load, continuous pulses; for permissible resistance change
equivalent to 8000 h operation.
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BCcomponents Product specification

Professional flat chip resistors MCS 0402; MCT 0603; MCU 0805

Pulse voltage
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Fig.5 Maximum pulse voltage, single and continuous pulses; for permissible resistance change
equivalent to 8000 h operation.
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BCcomponents Product specification

Professional flat chip resistors MCS 0402; MCT 0603; MCU 0805

1,2/50 pulse

[T

——— MCS 0402 [F
MCT 0603
MCU 0805

Test Voltage

100 100 Q 1 kQ 10 kQ 100 kQ 1MQ 10 MQ

Resistance Value R

Fig.6  Pulse load rating in accordance with I[EC 60115-1 clause 4.27; 1,2 us / 50 ps; 5 pulses at 12 s interval;
for permissible resistance change 0,5%.

10/700 pulse

M 1] [T 11

—— MCS 0402
MCT 0603

Test Voltage

MCU 0805
> s e =
A
PR L1
f/
//’ i H
////
100 100 Q 1kQ 10 kQ 100 kQ 1 MQ 10 MQ

Resistance Value R

Fig.7  Pulse load rating in accordance with IEC 60115-1 clause 4.27; 10 us / 700 us; 10 pulses at 1T minute
intervals; for permissible resistance change 0,5%.
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BCcomponents Product specification

Professional flat chip resistors MUCS 0<402; MCT 0603; MCU 0805

Current noise
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Fig.8 Current noise A; in accordance with [EC 60195.

RF-behaviour
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Fig.9 |Z|/R for 49,9 Q chip resistor.
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BCcomponents

Product specification

Professional flat chip resistors MUCS 0402; MCT 0603; MCU 0805

MECHANICAL DATA

Outlines

ccez93

For dimensions see Table 4.

Fig.10 Outlines.

Table 4  Chip resistor types, mass and relevant physical dimensions; see Fig.10

TYPE H L w Wy Ty T, MASS
(mm) (mm) (mm) (mm) (mm) (mm) (mg)
MCS 0402 0,32 +0,05 1,0 £0,05 0,5 40,05 | >75% of W | 0,2 +0,1/-0,15 0,2 40,1 0,8
MCT 0603 | 0,45 +0,1/-0.05 | 1,55+0,05 | 0,85%0,1 | >75%of W | 0,3 +0,15/~0,2 | 0,3 +0,15/-0.2 1,5
MCU 0805 | 0,45 +0,1/-0.05 2,0 £0,1 1,25+40,15 | >75%of W | 0,4 +0,1/-0,2 | 0,4 +0,1/-0,2 3,2
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BCcomponents

Product specification

Professional flat chip resistors

MCS 0402; MCT 0603; MCU 0305

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with the
following specifications:
EN 140 000/ IEC 60115-1, Generic Specification
(includes Tests)

EN 140 400/ IEC 60115-1, Sectional Specification
(includes Schedule for Qualification approval)

CECC 40 401-801, Detail Specification (includes
Schedule for Conformance inspection)

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

Table 5 Test procedures and requirements

The tests are carried out in accordance with IEC 60068 and
under standard atmospheric conditions in accordance with
IEC 60068-1, 5.3. Climatic category 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
1 060 mbar).

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

In Table 5 the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60068-2; a short description of the test procedure is also
given.

IEC IEC REQUIREMENTS
60115-1 | 60068-2 PERMISSIBLE CHANGE (AR/R)
TEST PROCEDURE
CLAUSE MI;I'-rEI-SII)D STABILITY STABILITY
CLASS 0,5 CLASS 1
stability for product
types: )
10Qto 33,2 kQ > 33,2 kQ to 4,99 MQ
10 Q to 100 kQ 1Qto<10Q;
>100 kQ to 10 MQ
10Qto 221 kQ 1Qto<10Q;
>221 kQ to 10 MQ
4.5 - resistance +1%; £0,5%
4.8.4.2 - temperature at20/LCT/20°C and +50 ppm/K; £25 ppm/K
coefficient 20/ UCT /20 °C
4.25.1 - endurance room temperature;
U= ,/P;yxR or
= Umax;
1,5hon; 0,5 h off
70 °C; 1000 h +(0,25% + 0,05 Q) +(0,5% + 0,05 Q)
70 °C; 8000 h +(0,5% + 0,05 Q) 1% + 0,05 Q)
4.25.3 - enduranceat | 125 °C; 1000 h +(0,5% + 0,05 Q) (1% + 0,05 Q)
upper
category
temperature
4.24 3 (Ca) damp heat, 40 £2 °C; 56 days; +(0,5% + 0,05 Q) (1% + 0,05 Q)
steady state | 93 +2/-3% RH
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BCcomponents

Product specification

Professional flat chip resistors

MCS 0402; MCT 0603; MCU 0805

IEC IEC REQUIREMENTS
60115-1 | 60068-2 PERMISSIBLE CHANGE (AR/R)
TEST PROCEDURE
CLAUSE MI;rfI-SI-l(-)D STABILITY STABILITY
CLASS 0,5 CLASS 1
stability for product
types:
10 Q 10 33,2 kQ > 33,2 kQ to 4,99 MQ
10 Q to 100 kQ 1Qto<10Q;
>100 kQ to 10 MQ
10 Qto 221 kQ 1Qto<10Q;
>221 kQ to 10 MQ
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat 125°C; 16 h
4.23.3 30 (Db) damp 55°C; 24 h;
heat, 90 to 100 % RH;
cyclic 1 cycle
4.23.4 1 (Aa) cold -55°C; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h; 15 to 35 °C
pressure
4.23.6 30 (Db) damp 55 °C; 5 days;
heat, 95 to 100 % RH; +(0,5% + 0,05 Q) +(1% + 0,05 Q)
cyclic 5 cycles no visible damage no visible damage
- |1(Aa)  |cold -55°C; 2 h +(0,1% + 0,01 Q) +(0,25% + 0,05 Q)
4.13 short time room temperature; +(0,1% + 0,01 Q) +(0,25% + 0,05 Q)
overload U=2,5x%,/PyyxR or no visible damage no visible damage
U=2XUpax 55
4.19 14 (Na) rapid change | 30 minutes at LCT and +(0,1% + 0,01 Q) +(0,25% + 0,05 Q)
of 30 minutes at UCT; no visible damage no visible damage
temperature |5 cycles
4.29 45 (XA) | component | isopropylalcohol +23 °C; marking legible;
solvent tooth brush method no visible damage
resistance
4.18.2 20 (Th) resistance to | unmounted components; +(0,1% + 0,01 Q) +(0,25% + 0,05 Q)
soldering 260+5°C; 101 s no visible damage no visible damage
heat
4.17.2 20 (Ta) solderability [ +215 °C; 3 s solder bath | good tinning (295% covered); no visible damage
method
4.32 21 (Ul3) | shear 5N;10s no visible damage
(adhesion)
4.7 voltage proof | Uyms = 100 V; 60 s no flashover or breakdown
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BCcomponents

Product specification

Precision flat chip resistors . MCT 0603; MCU 0805; MCA 1206

FEATURES

e Thin-film technology

Low TC: +10 to 25 ppm/K

Precision tolerance of value: 0,1 and 0,25%

Supérior overall stability: class 0,1 and 0,25

Case sizes:
'~ Imperial: 0603; 0805; 1206
— Metric: RR 1608M; RR'2012M; RR 3216M.

APPLICATIONS

Test and measuring equipment

Medical equipment

Industrial equipment.

DESCRIPTION

MCT 0603, MCT 0805 and MCA 1206 Precision Thin Film
Flat Chip Resistors combine the proven reliability of the
professional products with an advanced level of precision
and stability. Therefore they are perfectly suited for
applications in the fields of test and measuring equipment
together with industrial and medical electronics.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on a super
high grade (96% Al,03) ceramic substrate and conditioned
to achieve the desired temperature coefficient. Specially
designed inner contacts are deposited on both sides. A
special laser is used to achieve the target value by smoothly

2000 Sep 08

fine trimming the resistive layer without damaging the :
ceramics. A further conditioning is applied in order to
stabilize the trimming result. The resistor elements are
covered by a blue protective coating designed for electrical,
mechanical and climatic protection. The terminations
receive a final pure tin on nickel plating. '

The result of the determined production is verified by an

. extensive testing procedure and optical inspection

performed on 100% of the individual chip resistors. Only
accepted products are laid directly into the paper tape in
accordance with IEC 60286-3.

The resistors are suitable for processing on automatic SMD
assembly systems and for automatic soldering using wave,
reflow or vapour phase. The encapsulation is resistant to all
cleaning solvents commoniy used in the electronics

industry, including alcohols, esters and aqueous solutions.

The resistors are tested in accordance with
CECC 40401-801 which refers to EN 140000 (IEC 60115-1)
and EN 140400 (IEC 60115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1. The
release certificate for "Technology Approval Schedule" in
accordance with CECC 240001 based on EN 100114-6 is
granted for the BCcomponents BEYSCHLAG manufacturing
process.

On request, resistors are available with established
reliability in accordance with CECC 40401-803 Version E.



BCcomponents

Product specification

Precision flat chip resistors MCT DEDB; MCU DBDS; MCA 1206

QUICK REFERENCE DATA .

DESCRIPTION MCT 0663 MCU 0805 MCA 1206
Metric size RR 1608M RR 2012M RR 3216M
Resistance range 47 Qto 150 kQ 47 Q10221 kQ 47 Q10 332 kQ
Resistance tolerance +0,25%; £0,1% +0,1%
Temperature coefficient +25 ppm/K; £15 ppm/K; £10 ppm/K +25 ppm/K
Operation mode precision standard precision standard standard
Climatic category (LCT/UCT/days) 10/85/56 | 55/125/56 | 10/85/56 | 55/125/56 55/125/56
Rated dissipation, Pyq 0,032 W 0,1W 0,050 W 0,125 W 0,125 W
Operating voltage, Umax AC/DC 25V 75V 35V 150V 150V
Film temperature 85 °C 125 °C 85 °C 125 °C 125 °C

Max. resistance change at Py
for resistance range,
AR/R max., after:

100 Q to 18 kQ

100 Q to 33 kQ

47 Q to 332 kQ

1000 h <0,1% <0,25% <0,1% <0,25% <0,1%

8 000 h <0,25% <0,5% <0,25% <0,5% <0,25%

225000 h <0,5% <1,0% <0,5% <1,0% <0,5%
Specified lifetime 225000 h 225000 h 225000 h
Permissible voltage against ambient:

1 minute 100V 200V 200V

continuous 75V 75 V. 75V
Failure rate <2x107%h <2x107%h <2x107%h
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BCcomponents Product specification

Precision flat chip resistors MCT 0603; MCU 0805; MCA 1206

-Table 1 Temperaturé coefficient and resistance range

DESCRIPTION RESISTANCE VALUE(
T.C. TOLERANCE MCT 0603 MCU 0805 MCA 1206

+0,25% 47 Q to 150 kQ 47 Q t0.221 kQ -

+25 ppm/K
+0,1% 100 Q to 150 kQ 47 Q to 221 kQ 47 Q to 332 kQ
+0,25% 47 Q1o 150 kQ 47 Qto 100 kQ -

+15 ppm/K
+0,1% 100 Q to 100 kQ 100 Q to 100 kQ -
+0,25% 47 Q10 20 kQ 47 Qto 36 kQ -

+10 ppm/K0
+0,1% 100 Q to 20 kQ 100 Q to 36 kQ

Notes

1. Resistance values to be selected from E96 and E192 series, other values are available on request.

TC 10 is specified over the temperature range from —10 °C to 85 °C.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.
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BCcomponents Product specification

Precision flat chip resistors  MCT 0603; MCU 0805; MCA 1206

ORDERING INFORMATION .

Components may be ordered by using either a simple clear text ordering code, see “Type description:and ordering code”
or BCcomponents’ unique 12NC.

Numeric ordering code (12NC)
e The resistors have a 12-digit ordering code starting with 2312.
¢ The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
e The remaining 4 digits indicate the resistance value:
- The first 3 digits indicate the resistance value.
— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION
CARDBOARD TAPE ON REEL
P1 P5 PW
TYPE T.C. TOL. 1000 5000 20000
units units units
+0,25% 201 6.... 216 6.... 206 6....
+25 ppm/K
10,1% 201 7.... 2167.... 206 7....
+0,25% 202 6.... 217 6.... 207 6....
MCT 0603 | +15 ppm/K
+0,1% 202 7.... 217 7.... 207 7....
+0,25% 203 6.... 218 6.... 208 6....
+10 ppm/K
+0,1% 203 7.... 218 7.... 208 7....
495 /K +0,25% 241 6.... 256 6.... 246 6....
PPV 150,1% 2417... 256 7.... 246 7.
+0,25% 2426.... 257 6.... 247 6....
MCU 0805 | £15 ppm/K
+0,1% 242 7.... 257 7.... 247 7....
+0,25% 243 6.... 258 6.... 248 6....
+10 ppm/K
+0,1% 243 7.... 258 7.... 248 7....
MCA 1206 | 25 ppm/K | +0,1% 381 7.... 3967.... 386 7....

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3  Last digit of 12NC indicating resistance decade ORDERING EXAMPLE
RESISTANCE DECADE LAST DIGIT The ordering code of a MCT 0603 resistor, value 47 kQ and
TC 25 with £0,1% tolerance, supplied in cardboard tape of
1010 99,9 2 9 5 000 units per reel is: 2312 216 74703.
100 to 999 Q 1
1t0 9,99 kQ 2
10 t0 99,9 kQ 3
100 to 999 kQ 4 .
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BCcomponents

Product specification

Precision flat chip resistors

MCT 0603; MCU 0805; MCA 1206

" Type description and ordering code

¢ We recommend that the clear text ordering code is used, to minimize the possibility of errors in order handling.

Film type
M = metal film or cermet

Product code
C = flat chip

Size code
T = 0603
U = 0805
A =1206

Imperial size
0603
0805
1206

M C T 0603-25 0,1% P5 47k

Resistance value
see Table 1

Packaging

P1 =1 000 units
P5 =5 000 units
PW = 20 000 units

Tolerance
+0,1 %
10,25 %

Temperature Coefficient
+10 ppm/K
+15 ppm/K
+25 ppm/K
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BCcomponents Product specification

Precision flat chip resistors MCT 0603; MCU 0805; MCA 1206

FUNCTIONAL DESCRIPTION

Derating
Z
e [ T 1 |
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8 MCA 1206
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Ambient Temperature 4,,,
Fig.1 Derating, standard operation.
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Fig.2 Derating, precision operation.
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BCcomponents Product specification

Precision flat chip resistors MCT 0603; MCU 0805; MCA 1206

Current noise
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Resistance Value R

Fig.3 Current noise A; in accordance with IEC 60195.
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BCcomponents Product specification

Precision flat chip resistors MCT 0603; MCU 0805; MCA 1206

MECHANICAL DATA

Outlines

For dimensions see Table 4.

Fig.4 Outlines.

Table 4  Chip resistor types, mass and relevant physical dimensions; see Fig.4

H L w Wiy T T, MASS
(mm) (mm) (mm) (mm) (mm) (mm) (mg)

MCT 0603 | 0,45 +0,1/-0,05 | 1,55+0,05 | 0,85%0,1 | >75% of W | 0,3 +0,15/-0,2 | 0,3 +0,15/-0,2 1,5
MCU 0805 | 0,45 +0,1/~0,05 2,0£0,1 1,25 +0,15 | >75% of W | 0,4 +0,1/-0,2 0,4 +0,1/-0,2 3,2
MCA 1206 0,55 0,1 3,2 +0,1/-0,2 | 1,6 20,15 | > 75% of W 0,5 +0,25 0,5 £0,25 10,0

TYPE
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BCcomponents

Product specification

Precision flat chip resistors

MCT 0603; MCU 0805; MCA 1206

TESTS AND REQUIREMENTS

Essentially all tests are carried out in'accordance with the
following specifications:
EN'140000 / IEC 60115-1, Generic specification
(includes tests)
EN 140400/ IEC 60115-1, Sectional specification
(includes schedule for qualification approval)
CECC 40401-801, Detail specification (includes schedule
for conformance inspection)

Most of the components are approved in accordance with
the European CECC-system, where applicable. Table 5
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 and
under standard atmospheric conditions in accordance with

Table 5 Test procedures and requirements

IEC 60068-1, 5.3. Climatic category 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 ain
accordance with to IEC 60115-1, 4.31 unless otherwise
specified.

In Table 5 the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60068-2; a short description of the test procedure is also
given.

IEC ~ IEC REQUIREMENTS
60115-1 | 60068-2 TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
CLAUSE Mgl-sl-(r)D _ STABILITY STABILITY
CLASS 0,1 CLASS 0,25
stability for product
- 100 Q to 18 kQ > 18 kQ
- 100 Q to 33 kQ >33 kQ
| 47 Q to 332 kQ - -
4.5 - resistance +0,1% +0,1%; £0,25%
4.8.4.2 - temperature at20/LCT/20°Cand +25 ppm/K +25 ppm/K; 15 ppm/K; +10 ppm/K
coefficient 20/UCT/20°C
4.25.1 - endurance room temperature;
U= JPyxR or
U= Upax 1,5hon;0,5h
off
70°C; 1000 h +0,1% +(0,1% + 0,02 Q) +0,25%
70°C; 8000 h +0,25% +(0,25% + 0,05 Q) +0,5%
4253 - endurance at | 125 °C; 1000 h +0,25% - +0,25%
lcjstz(;rory 85 °C; 1000 h - £0,1% + 0,02 Q) -
temperature .
4.24 3 (Ca) damp heat, |40 %2 °C; 56 days; +0,25% +(0,1% + 0,02 Q) +0,25%
steady state |93 +2/-3% RH
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Product specification

Precision flat chip resistors

MCT 0603; MCU 0805; MCA 1206

IEC IEC REQUIREMENTS
60115-1 | 60068-2 ST PROCEDURE PERMISSIBLE CHANGE (AR/R)
TE D
CLAUSE MI;?EI-Sl-:)D _ STABILITY STABILITY
CLASS 0,1 CLASS 0,25
stability for product
- 100 Qto 18 kQ C>18kQ
- 100 Q to 33 kQ >33 kQ
147 Qto0332kQ - -
423 climatic
sequence:
4.23.2 2 (Ba) dry heat 125°C; 16 h
4.23.3 30 (Db) damp 55 °C; 24 h;
heat, 90 to 100 % RH;
cyclic 1 cycle
4.23.4 1 (Aa) cold -55°C; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h; 15 to 35 °C
pressure
4.23.6 30 (Db) damp 55 °C; 5 days; +0,25% +0,1% + 0,02 Q) +0,25%
heat, 95 to 100 % RH; no visible no visible damage no visible
cyclic 5 cycles damage damage
- 1 (Aa) cold -55°C; 2 h - +(0,05% + 0,01 Q) +0,05%
4,13 - short time room temperature; +0,1% +(0,05% + 0,01 Q) +0,05%
overload U=2,5x%,/Pygx R or no visible no visible damage no visible
U=2XUmax 55 damage damage
4.19 14 (Na) rapid change | 30 minutes at LCT and +0,1% +(0,05% + 0,01 Q) +0,05%
of 30 minutes at UCT; no visible no visible damage no visible
temperature |5 cycles damage damage
4.29 45 (XA) | component | isopropylalcohol +23 °C; marking legible;
solvent toothbrush method no visible damage
resistance
4.18.2 20 (Tb) resistance to | unmounted components; +0,1% +(0,05% + 0,01 Q) +0,05%
soldering 26045 °C; 101 s no visible no visible damage no visible
heat damage damage
4.17.2 20 (Ta) solderability |+215 °C; good tinning (295% covered); no visible damage
3 s solder bath method : )
4.32 21 (Ul3) ~{shear 5N;10s no visible damage
(adhesion)
4.7 - voltage proof | Uims = 100 V; 60 s no flashover or breakdown
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Product specification

High ohmic flat chip resistors

OCT 0603; OCU 0805

FEATURES
e Unique very high ohmic chip resistor product
Standard TC: 2100 ppm/K

Excellent overall stability

Low voltage coefficient: 0,05%/V

Wide high ohmic range: > 10 MQ to 130 MQ
Sizes:

— Imperial: 0603; 0805

— Metric: RR 1608M; RR 2012M

APPLICATIONS

¢ Any kind of battery driven electronics
e Low consumption CMOS circuitry

¢ Small signal measurement.

DESCRIPTION

OCT 0603 and OCU 0805 high ohmic flat chip resistors are
best suited where high resistance, high stability and high
reliability are required. Typical applications include any
kind of battery driven electronics, particularly low
consumption CMOS circuitry.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A newly
developed Cermet layer is deposited on a super high grade
(Al;03) ceramic substrate and conditioned to achieve the
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desired temperature coefficient. Inner contacts are built on
both sides of the substrate. A special laser is used to achieve
the target value by smoothly cutting the resistive layer
without damaging the ceramics. The resistor elements are
covered by a protective coating designed for electrical,
mechanical and climatic protection. The terminations
receive a final pure tin on nickel plating.

The result of the determined production is verified by an
extensive testing procedure and optical inspection
performed on 100% of the individual chip resistors. Only
accepted products are laid directly into the paper tape in
accordance with IEC 60286-3.

The resistors are suitable for processing on automatic SMD
assembly systems. They are suitable for automatic soldering
using wave, reflow or vapour phase. The encapsulation is
resistant to all cleaning solvents commonly used in the
electronics industry, including alcohols, esters and aqueous
solutions.

The resistors are tested in accordance with
CECC 40401-802 which refers to EN 140 000 (IEC 60
115-1) and EN 140400 (IEC 60115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1.



BCcomponents Product specification

High ohmic flat chip resistors OCT 0603; OCU 03805

QUICK REFERENCE DATA

DESCRIPTION OCT 0603 OCU 0805
Metric size RR 1608M RR2012M
Resistance range 11 MQ to 130 MQ 11 MQ to 130 MQ
Resistance tolerance 5%
Temperature coefficient +250 ppm/K; £100 ppm/K
Operation mode standard power standard power
Climatic category (LCT/UCT/days) 55/125/56 55/155/56 55/125/56 55/155/56
Rated dissipation, Psq limited by Unax
Operating voltage, Upax AC/DC 75V 150V 150 V 200V
Film temperature 125 °C 155 °C 125 °C 155 °C
Max. resistance change at Py 11 MQ to 47 MQ 11 MQ to 47 MQ
for resistance range,
AR/R max., after:
1000 h <1% <2% <1% <2%
8000 h <2% <4% <2% <4%
Specified lifetime 8000 h
Permissible voltage against ambient:
1 minute 100 V 200 V
continuous 75V 75V
Failure rate <2x107%h <2x107%h

Table 1 Temperature coefficient and resistance range

DESCRIPTION RESISTANCE VALUE™"
T.C. TOLERANCE OCT 0603 OCU 0805
+250 ppm/K +5% 51 MQ to 130 MQ 51 MQ to 130 MQ
+100 ppm/K +5% 11 MQ to 47 MQ 11 MQ to 47 MQ

Note

1. Resistance values to be selected from E24 series.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

2000 Sep 08 45



eupunSin - Product specification

High ohmic flat chip resistors OCT 0603; OCU 0805

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)
o The resistors have a 12-digit ordering code starting with 2312.
¢ The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
» The remaining 4 digits indicate the resistance value:
— The first 3 digits indicate the resistance value.

~ The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION
CARDBOARD TAPE ON REEL
P5 PW
TYPE T.C. TOL. RESISTANCE 5000 20000
VALUE . .
units units
51 MQ to 91 MQ 2193.... 209 3....
+250 ppm/K | +5%
OCT 0603 > 100 MQM 219 901.. 209 901..
+100 ppm/K 5% |11 MQ to 47 MQ 219 3.... 209 3....
51 MQ to 91 MQ 259 3.... 249 3....
+250 ppm/K |  +5% =
OCU 0805 > 100 MQM 259 901.. 249901..
+100 ppm/K +5% |11 MQ to 47 MQ 259 3.... 249 3....
Note

1. Readable coding of resistance values is restricted to values below 100 MQ. For resistance values from 100 MQ onwards,
refer to the pre-defined Table 4 of non-readable sequential numbers.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3  Last digit of 12NC indicating resistance decade ORDERING EXAMPLES

RESISTANCE DECADE LAST DIGIT The ordering code of a OCT 0603 resistor, value 51 MQ and
10 MQ t0 99,9 MQ 6 TC 250 w.ith +5% tol‘erance, supplied in cardboard tape of
20000 units per reel is: 2312 209 35106.

Table 4 Last two digits indicating sequential code

number The ordering code of a OCT 0603 resistor, value 130 MQ
and TC 250 with +5% tolerance, supplied in cardboard
RESISTANCE VALUE LAST DIGITS tape of 5000 units per reel is: 2312 219 90104.
100 MQ 01
110 MQ 02 i
120 MQ 03 ¢
130 MQ 04
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BCcomponents -

Product specification

High ohmic flat chip resistors

OCT 0603; OCU 0805

Type description and ordering code

o We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

Film type

Product code
C = flat chip

Size code
T =0603
U = 0805

Imperial size
0603

0805

60300 5% P5 51M

O = high ohmic

Resistance value
see Table 1

Packaging

P1 =1 000 units
P5 =5 000 units
PW = 20 000 units

Tolerance
+5%

Temperature coefficient(")
+ 100 ppm/K
+ 250 ppm/K

(1) A temperature coefficient 100 ppm/K is marked -00, higher T.C. values are not identified.
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Product specification

High ohmic flat chip resistors

OCT 0603; OCU 0805

MECHANICAL DATA

Outlines

For dimensions see Table 5.

cccz293

Fig.1 Outlines.

Table 5 Chip resistor types, mass and relevant physical dimensions; see Fig.1

TYPE H L w Wy T4 T, MASS
(mm) (mm) (mm) (mm) (mm) (mm) (mg)

OCT 0603 | 0,45 +0,1/-0,05 | 1,55 0,05 | 0,85%0,1 | >75%of W | 0,3 +0,15/-0,2 | 0,3 +0,15/-0,2 1,5
OCU 0805 | 0,45 +0,1/-0,05 2,0 0,1 1,25 40,15 | >75% of W | 0,4 +0,1/-0,2 0,4 +0,1/-0,2 3,2
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Product specification

High ohmic fiat chip resistors

OCT 0603; OCU 0805

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with the
following specifications:
EN 140000 / IEC 60115-1, Generic specification
(includes tests)

EN 140400 / IEC 60115-8, Sectional specification
(includes schedule for qualification approval)

CECC40401-802, Detail specification (includes schedule
for conformance inspection)

Most of the components are approved in accordance with
the European CECC-system, where applicable. Table 6
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.

Table 6  Test procedures and requirements

The tests are carried out in accordance with IEC 60068 and
under standard atmospheric conditions in accordance with
IEC 60068-1, 5.3. Climatic category 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 Table 6 only the tests and requirements are listed with
reference to the relevant clauses of [EC 60115-1 and

IEC 60068-2; a short description of the test procedure is also
given.

IEC 1EC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIELE CHANGE (AR/R)
METHOD
stability for product types:
. OCT 0603 | 11 MQ to 130 MQ
. 11 MQ to 130 MQ
4.5 - resistance U=100V +5%
4.8.4.2 - temperature at20/LCT/20°Cand +250 ppm/K; £100 ppm/K
coefficient 20/ UCT/20°C
4.25.1 - endurance room temperature;
U= JP;yx R or
U= Unax
1,5 hon; 0,5 h off
70°C; 1000 h +1%
70°C; 8000 h +2%
4.25.3 - endurance at | 125 °C; 1000 h +2%
upper category
temperature
4.24 3 (Ca) damp heat, 40 £2 °C; 56 days; +2%
steady state 93 +2/-3% RH
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Product specification

High ohmic flat chip resistors

OCT 0603; OCU 0805

IEC IEC ‘
60115-1 | 60068-2 REQUIREMENTS
T PROCEDURE
CLAUSE TEST TES U_R PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product types: ,
11 MQ to 130 MQ
11 MQ to 130 MQ
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat 125°C; 16 h
4.23.3 30 (Db) damp heat, |55 °C; 24 h;
cyclic 90 to 100 % RH;
1 cycle
4.23.4 1 (Aa) cold -55°C; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h; 15 to 35 °C
pressure
4.23.6 30 (Db) damp heat, |55 °C; 5 days; +2%
cyclic 95 to 100 % RH; 5 cycles no visible damage
- 1 (Aa) cold -55°C; 2 h +0,5 %
4.13 - short time room temperature; ' +0,5%
overload U=2,5%,/P;gx R or no visible damage
U=2XUpax 55 .
4.19 14 (Na) rapid change |30 minutes at LCT and +0,5%
of temperature | 30 minutes at UCT; 5 cycles no visible damage
4.29 45 (XA) | component isopropy! alcohol +23 °C; marking legible;
solvent toothbrush method no visible damage
resistance
4.18.2 20 (Tb) resistance to unmounted components; +0,5%
soldering heat | 260 %5 °C; 101 s no visible damage
4.17.2 20 (Ta) solderability | +215°C; 3 s good tinning (295% covered);
solder bath method no visible damage
4.32 21 (Ues) |shear 5N;10s no visible damage
(adhesion)
4.7 - voltage proof | Upns=100V; 60 s no flashover or breakdown
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Product specification

Low ohmic flat chip resistors

NCT 0603; NCU 0805

FEATURES

« Unique low ohmic chip resistor
Standard TC: +100 ppm/K
o Excellent overall stability
¢ Wide low ohmic range: 0,22 Qto < 1 Q
o Sizes:

~ Imperial: 0603; 0805

— Metric: RR 1608M; RR 2012M

APPLICATIONS

» Power supplies
¢ Battery chargers
e Computer industry.

DESCRIPTION

NCT 0603 and NCU 0805 low ohmic flat chip resistors are
best suited where low resistance paired with high stability
and high reliability is required. Typical applications include
current sensors and shunts in power supplies and battery
chargers. Other demands for low ohmic resistors come
from the computer industry.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A highly

2000 Sep 08

conductive film is built on a super high grade (96% Al,O3)
ceramic substrate and conditioned to achieve the desired
temperature coefficient. Optimised inner contacts are built
on both sides of the substrate. A special laser is used to
achieve the target value by smoothly cutting the resistive
layer without damaging the ceramics. The resistor elements
are covered by a protective coating designed for electrical,
mechanical and climatic protection. The terminations
receive a final pure tin on nickel plating.

The result of the determined production is verified by an
extensive testing procedure and optical inspection
performed on 100% of the individual chip resistors. Only
accepted products are laid directly into the paper tape in
accordance with IEC 60 286-3.

The resistors are suitable for processing on automatic SMD
assembly systems. They are suitable for automatic soldering
using wave, reflow or vapour phase. The encapsulation is
resistant to all cleaning solvents commonly used in the
electronics industry, including alcohols, esters and aqueous
solutions.

The resistors are tested in accordance with
CECC 40 401-802 which refers to EN 140 000
(IEC 60115-1) and EN 140 400 (IEC 60115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100 114-1.
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Product specification

Low ohmic flat chip resistors

NCT 0603; NCU 0805

QUICK REFERENCE DATA

DESCRIPTION

NCT 0603

NCU 0805

Metric size

RR 1608M

RR 2012M

Resistance range

0,22Q1t0 0,91 Q

0,22 Qt0 0,91 Q

Resistance tolerance +5%

Temperature coefficient +100 ppm/K

Operation mode standard power standard power
Climatic category (LCT/UCT/days) 55/125/56 55/155/56 55/125/56 55/155/56
Rated dissipation, Pyq 0,1W 0,125 W 0,125 W 0,2W
Operating voltage, Unax AC/DC limited by P

Film temperature 125°C [ 155°C 125 °C 155 °C

Max. resistance change at Py
for resistance range,
AR/R max., after:

0,22 Q100,91 Q

0,22 Q100,91 Q

1000 h <2% <4% <2% <4%

8 000 h <4% - < 4%
Specified lifetime 8000 h 8 000 h
Permissible voltage against ambient:

1 minute 100 V 200V

continuous 75V 75V
Failure rate <2x1079%h <2x1079%h

Table 1 Temperature coefficient and resistance range
DESCRIPTION RESISTANCE VALUE(
T.C. TOLERANCE NCT 0603 NCU 0805
+100 ppm/K +5% 0,22 Q100,91 Q 0,22 Q10 0,91 Q

Note

1. Resistance values to be selected from E24 series.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.
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BCcomponents Product specification

Low ohmic flat chip resistors NCT 0603; NCU 0305

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)
o The resistors have a 12-digit ordering code starting with 2312.
* The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
e The remaining 4 digits indicate the resistance value:
- The first 3 digits indicate the resistance value.
— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312.... .....
DESCRIPTION
CARDBOARD TAPE ON REEL
P5 PW
TYPE T.C. TOL. 5000 20000
units units
NCT 0603 219 3.... 209 3....
+100 ppm/K | +5%
NCU 0805 259 3.... 249 3....

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3 Last digit of 12NC indicating resistance decade ORDERING EXAMPLE

RESISTANCE DECADE LAST DIGIT The ordering code of a NCT 0603 resistor, value 0,22 Q and
TC 100 with 5% tolerance, supplied in cardboard tape of
01100999 4 5000 units per reel is: 2312 219 32207.
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o Product specification

Low ohmic flat chip resistors NCT 0603; NCU 03805

Type description and ordering code

e We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

N C T 0603-00 5% P5 OR22

Film type
N = low ohmic

—— Resistance value
see Table 1

Product code Packaging
C = flat chip P5 = 5 000 units
PW = 20 000 units

Size code — — ————— Tolerance
T = 0603 5%
U = 0805
Imperial size Temperature coefficient("
0603 '+100 ppm/K
0805

(1) A temperature coefficient £100 ppm/K is marked -00.
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BCcomponents Product specification

Low ohmic flat chip resistors NCT 0603; NCU 03805

FUNCTIONAL DESCRIPTION

Derating
N - T T T 1
g . e 5 NCU 0805 |
= e NCT 0603 [
e N
2 | i 1 / !
: - e
g — I -
- s NN ]
SN
N
NN\
N
-50 0 50 70 100 °C 150
Fig.1 Derating, standard operation.
c ] Lo ] e NCUOS05 |||
2 | LD norosmll
8 | | i
a | e IN S —
= 1 NGO
5 | NG
o | N
= i { N
TI ; N L]
| l N l
- T OGS
-50 0 50 7A0 100 °C 150

Fig.2 Derating, power operation.
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BCcomponents Product specification

Low chmic flat chip resistors NCT O603; NCU 0805

MECHANICAL DATA

Outlines

For dimensions see Table 4.

Fig.3 Outlines.

Table 4  Chip resistor types, mass and relevant physical dimensions; see Fig.3

H L w Wi T, T, MASS
(mm) (mm) (mm) (mm) (mm) (mm) (mg)

NCT 0603 | 0,45 +0,1/-0,05 | 1,55+£0,05 0,85+0,1 | >75%of W | 0,3 +0,15/-0,2 | 0,3 +0,15/-0,2 1,5
NCU 0805 | 0,45 +0,1/-0,05 2,0£0,1 1,25+0,15 | >75% of W | 0,4 +0,1/-0,2 0,4 +0,1/-0,2 3,2

TYPE
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Product specification

Low ohmic flat chip resistors

NCT 0603; NCU 0805

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with the
following specifications:
EN 140 000/ IEC 60115-1, Generic specification
(includes tests)

EN 140 400/ 1IEC 60115-8, Sectional specification
(includes schedule for qualification approval)

CECC 40 401-802, Detail specification (includes
schedule for conformance inspection)

Most of the components are approved in accordance with
the European CECC-system, where applicable. Table 5
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 and
under standard atmospheric conditions in accordance with

Table 5  Test procedures and requirements

IEC 60068-1, 5.3. Climatic category 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
1 060 mbar).

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

In Table 5 only the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60068-2; a short description of the test procedure is also
given.

IEC 1EC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSI(IglE CHANGE (AR/R)
METHOD
stability for product types:
' 0,1Q100,91Q
0,1 Qto 0,91 Q
4.5 - resistance +5%
4.8.4.2 - temperature at20/LCT /20 °C and +100 ppm/K
coefficient 20/ UCT/20°C
4.25.1 - endurance room temperature;
U= m or
U = Umax
1,5 hon; 0,5 h off
70°C; 1000 h +(2% + 0,05 Q)
70°C; 8000 h +(4% + 0,05 Q)
4.25.3 - endurance at | 125 °C; 1000 h +(4% + 0,05 Q)
upper category
temperature
4.24 3 (Ca) damp heat, 40 £2 °C; 56 days; +(2% + 0,05 Q)
steady state 93 +2/-3% RH
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BCcomponents

Product specification

Low ohmic flat chip resistors

NCT 0603; NCU 0805

IEC IEC
60115-1 | 60068-2 REQUIREMENTS
PROCEDURE
CLAUSE | TEST TEST PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product types:
' . 0,1 Q100,91 Q
0,1 Q100,91 Q
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat 125°C; 16 h
4233 30 (Db) damp heat, |55°C; 24 h;
cyclic 90 to 100 % RH; 1 cycle
4.23.4 1 (Aa) cold -55°C; 2 h
4235 13 (M) low air 8,5 kPa; 2 h; 15 to 35 °C
pressure
4.23.6 30 (Db) damp heat, {55 °C; 5 days; +(2% + 0,05 Q)
cyclic 95 to 100 % RH; 5 cycles no visible damage
| - 1 (Aa) cold -55°C; 2 h +(0,5% + 0,05 Q)
4.13 - short time room temperature; +(0,5% + 0,05 Q)
overload U=2,5x%,/P;gxR or no visible damage
U=2% Upax 5 5
4.19 14 (Na) rapid change 30 minutes at LCT and +(0,5% + 0,05 Q)
of temperature | 30 minutes at UCT; 5 cycles no visible damage
4.29 45 (XA) component isopropy! alcohol +23 °C; marking legible;
solvent toothbrush method no visible damage
resistance
4.18.2 20 (Th) resistance to unmounted components; +(0,5% + 0,05 Q)
soldering heat | 260 5 °C; 10 £1 s no visible damage
4.17.2 20 (Ta) solderability +215°C; 3 s good tinning (295% covered);
solder bath method no visible damage
4.32 21 (Ues) | shear 5N; 10s no visible damage
(adhesion)
4.7 - voltage proof | U = 100V; 60 s no flashover or breakdown
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BCcomponents

Trimmable flat chip resistors

Product specification

TCT 0603; TCU 0805;
TCA 1206

S S S B e R M O KT RN

FEATURES

e Designed for state of the art laser trimming

Enables economical functional circuit adjustment
Low TC £50 ppm/K available

Excellent overall stability

¢ Wide ohmic range: 10 Q to 1 MQ

Sizes:

- Imperial: 0603; 0805; 1206

— Metric: RR 1608M; RR 2012M; RR 3212M

APPLICATIONS

o Electronic sensors
e Oscillators

o Electronic circuits.

DESCRIPTION

TCT 0603, TCU 0805 and TCA 1206 trimmable flat chip
resistors are best suited whenever stable circuit adjustment
is required and potentiometers will be either too expensive,
too unstable or too large. The trimming is done directly on
the printed-circuit board (PCB) using a state of the art laser
trimming system e.g. with YAG or CO, laser source. Typical
applications include any type of electronic sensors,
oscillators or electronic circuits which have to be trimmed
to certain functional parameters after PCB assembly.
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Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A newly
developed cermet layer is deposited on a super high grade
(96% Al,0O3) ceramic substrate and conditioned to achieve
the desired temperature coefficient. Pre contacts are built on
both sides of the substrate. The resistor elements are covered
by glass for superior electrical, mechanical and climatic
protection. The terminations receive a final pure tin on
nickel plating.

The result of the determined production is verified by an
extensive testing procedure performed on 100% of the
individual chip resistors. Only accepted products are laid
directly into the paper tape in accordance with

IEC 60286-3.

The resistors are suitable for processing on automatic SMD
assembly systems. They are suitable for automatic soldering
using wave, reflow or vapour phase. The encapsulation is
resistant to all cleaning solvents commonly used in the
electronics industry, including alcohols, esters and aqueous
solutions.

The resistors are tested in accordance with
CECC 40401-802 which refers to EN 140000 (IEC 60115-1)
and EN 140400 (IEC 60115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1.



BCcomponents

Product specification

Trimmable flat chip resistors

TCT 0603; TCU 0805;

TCA 1206
QUICK REFERENCE DATA™
DESCRIPTION TCT 0603 TCU 0805 TCA 1206

Metric size RR 1608M RR 2012M RR 3212M
Resistance range 10 Q to 1 MQ 10 Qto 1 MQ 10 Qto 1 MQ
Resistance tolerance +0/-30%; +0/-20%; +0/-10% +0/-20%
Temperature coefficient +100 ppm/K; £50 ppm/K +100 ppm/K
Operation mode standard power standard power standard
Climatic category (LCT/UCT/days) 55/125/56 | 55/155/56 | 55/125/56 | 55/155/56 55/125/56
Rated dissipation, Py 01w 0,125 W 0,125 W 02W 0,25 W
Operating voltage, Unax AC/DC 75V 150V 200 V
Film temperature 125 °C 155 °C 125 °C r 155 °C 125 °C
Max. resistance change at Py 10Qto 1 MQ 10Qto 1 MQ 10 Qto 1 MQ
for resistance range,
AR/R max., after:

1000 h <0,25% <0,5% <0,25% <0,5% <0,25%

8000 h <0,5% <1,0% <£0,5% <1,0% <0,5%

225000 h <1,5% - <1,5% - <1,5%
Specified lifetime 225000 h 8000 h 225000 h 8000 h 225000 h
Permissible voltage against
ambient:

1 minute 100V 200V 200V

continuous 75V 75V 75V
Failure rate <2x109%h <2x107%h <2x10"%h

Note

1. All given figures are valid for the untrimmed resistor.
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Product specification

TCT 0603; TCU 0805;

Trimmable flat chip resistors
shighhaan P | TCA 1206
Table 1 Temperature coefficient and resistance range
DESCRIPTION RESISTANCE VALUE("
T.C. TOLERANCE TCT 0603 TCU 0805 TCA 1206
+0/-30% 10 Qto 1 MQ - 10Qto 1 MQ -
+100 ppm/K +0/-20% 10 Q to 1 MQ 10 Q to 1 MQ 10 Qto 1 MQ
+0/-10% 10 Qto 1 MQ 10Qto 1 MQ -
+0/-30% 100 Q to 1 MQ 100 Qto 1 MQ -
+50 ppm/K +0/-20% 100 Q to 1 MQ 100 Q to 1T MQ -
+0/-10% 100 Q to 1 MQ 100 Qto 1 MQ -

Note

1. Resistance values to be selected from E12 (preferred) or E24 series.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.
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BCcomponents Product specification

TCT 0603; TCU O805;

- h' H
Trimmable flat chip resistors TCA 1206

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”or

BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)

o The resistors have a 12-digit ordering code starting with 2312.

o The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.

e The remaining 4 digits indicate the resistance value:

— The first 3 digits indicate the resistance value.

- The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging
ORDERING CODE 2312 ... .....
DESCRIPTION
CARDBOARD TAPE ON REEL
P5 PW
TYPE T.C. TOL. 5000 20000
units units

+0/-30% 300 1.... 305 1....
+100 ppm/K | +0/-20% 300 2.... 305 2....
TCT 0603 +0/~10% 300 3.... 305 3....
+0/~-30% 3005.... 3055....
+50 ppm/K | +0/~20% 300 6.... 305 6....
+0/~10% 3007.... 305 7....
+0/~-30% 320 1.... 3251....
+100 ppm/K | +0/-20% 320 2.... 325 2....
+0/~10% 3203.... 3253....

TCU 0805
+0/~-30% 320 5.... 3255....
50 ppm/K | +0/-20% 320 6.... 325 6....
+0/~10% 3207.... 3257....
TCA 1206 | £100 ppm/K | +0/~20% | 340 2.... 3452....

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3  Last digit of 12NC indicating resistance decade ORDERING EXAMPLE

RESISTANCE DECADE LAST DIGIT The ordering code of a TCT 0603 resistor, value 47 kQ and
9 TC30 ath 0 207 leance sppled ncrdboar e

100 Q t0 999 Q 1

1 kQ to 9,99 kQ 2

10 kQ to 99,9 kQ 3

100 kQ to 999 kQ 4

1 MQ to 9,99 MQ 5
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BCcomponents . Product specification

TCT 0603; TCU 0805;

Trjmmap_le flat chip resistors TCA 1206

Type description and ordering code

o We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

T C T 0603-50 -20% P5 47k

Film type —— Resistance value
T = trimmable 1 see Table 1
Product code — Packaging
C = flat chip . P5 =5 000 units

PW =20 000 units

Size code ———— L——————— Tolerance

T =0603 +0/-10 %

U = 0805 . +0/-20 %

A =1206 +0/-30 %

Imperial size Temperature Coefficient'"

0603 + 50 ppm/K
0805 + 100 ppm/K
1206

(1) A temperature coefficient +100 ppm/K is marked -00.
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T ; ;
Trimmable flat chip resistors LT 0603; TCU 0805

TCA 1206
FUNCTIONAL DESCRIPTION
Derating
~~
N | [T [ 1]
s | ] TCA 1206 | |
2 L TCU 0805 ||
S | N\ TCT 0603 | |
D N\
(]
2 1 N\
H I
H -
4 -
9 N ]
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| D N\ ]
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{ [ \ | N ,
PaN
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‘ Ambient Temperature Smy:
Fig.1 Derating, standard operation.
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Fig.2 Derating, power operation.
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BCcomponents Product specification

TCT 0603; TCU 0805;
TCA 1206

Trimmable flat chip resistors

Trimming area

~—— Ltrim ——»

pre-contact,
hidden

tinned contact,
electroplated, visible

Wirim ——>

For dimensions, see Table Fig.4.

Fig.3 Permissible trimming area.

JW56

Table 4 Dimensions of the permissible trimming area; see Fig.3
L w T Ltrim Werim
TYPE (mm) (mm) (mm) (mm) (mm)
TCT 0603 1,6 0,8 0,3 0,5 0,5
TCU 0805 2,0 1,2 0,3 0,8 0,8
TCA 1206 3,2 1,6 0,4 1,4 1,0
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Product specification

BCcomponents
. . TCT 0603; TCU 0805;
Trimmable flat chip resistors ‘
TCA 1206
MECHANICAL DATA
Outlines
For dimensions see Table 5.
Fig.4 Outlines.
Table 5 Chip resistor types, mass and relevant physical dimensions; see Fig.4
TYPE H L w Wi T T, MASS
(mm) (mm) (mm) (mm) (mm) (mm) (mg)
TCT 0603 0,45 +0,1/~0,05 | 1,55 0,05 0,85+0,1 | >75%of W | 0,3 +0,15/-0,2 | 0,3 +0,15/-0,2 1,5
-{ TCU 0805 | 0,45 +0,1/-0,05 2,010,1 1,25 +0,15 | >75% of W 0,4 +0,1/~0,2 0,4 +0,1/-0,2 3,2
TCA 1206 0,55 £0,1 3,2 +0,1/-0,21 1,6 40,15 | > 75% of W 0,5 +0,25 0,5 +0,25 10,0
66
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Product specification

Trimmable flat chip resistors

TCT 0603; TCU 0805;
TCA 1206

TESTS AND REQUIREMENTS

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

EN 140000 / IEC 60115-1, Generic specification
(includes tests)

EN 140400/ IEC 60115-8, Sectional specification
(includes schedule for qualification approval)

CECC 40401-802, Detail specification (includes schedule
for conformance inspection)

Table 6 contains the applicable tests selected from the
documents listed above.

The tests are carried out in accordance with IEC 60068 and
under standard atmospheric conditions in accordance with
IEC 60068-1, 5.3. Climatic category LCT/UCT/56 (rated
temperature range: Lower Category Temperature, Upper
Category Temperature; damp heat, long term, 56 days) is
valid.

Table 6 Test procedures and requirements; see note 1

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
1 060 mbar).

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

In Table 6 only the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60068-2; a short description of the test procedure is also
given.

IEC 1EC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIELE CHANGE (AR/R)
METHOD
stability for product types:
10 Qto 1 MQ
10 Qto 1 MQ
10 Qto 1 MQ
4.5 - resistance +0/-30%; +0/-20%; +0/-10%
4.8.4.2 - temperature at20/LCT /20 °C and +100 ppm/K; £50 ppm/K
coefficient 20/UCT/20°C
4.25.1 - endurance room temperature;
U= /PyxxR or
= Umax
1,5 hon; 0,5 h off
70 °C; 1000 h +0,25%
70 °C; 8000 h +0,5%
4253 - endurance at 125°C; 1000 h +0,25%
upper category
temperature
4.24 3 (Ca) damp heat, 40 +2 °C; 56 days; +0,25%
steady state 93 +2/-3% RH
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BCcomponents Product specification

Trimmable flat chip resistors TCT 0603; TCU D805;

TCA 1206
IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSI(;LE CHANGE (AR/R)
METHOD
10Qto1 MQ
10 Qto 1 MQ
10 Qto 1 MQ
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat 125°C; 16 h
4.23.3 30 (Db) damp heat, |55 °C;24 h;90to 100 % R;
cyclic 1 cycle
4.23.4 1 (Aa) cold -55°C; 2 h
4,235 13 (M) low air
pressure 8,5 kPa; 2 h; 15 to 35 °C
4.23.6 30 (Db) damp heat, |55 °C; 5 days; +0,25%
cyclic 95 to 100 % RH; 5 cycles no visible damage
- 1 (Aa) cold -55°C;2 h +0,25%
4.13 - short time room temperature; +0,25%
overload U=2,5%,/P;gx R or no visible damage
U=2X Upax 55
4.19 14 (Na) rapid change |30 minutes at LCT and 10,25%
of temperature | 30 minutes at UCT; 5 cycles
4.29 45 (XA) component isopropyl alcohol +23 °C; marking legible;
solvent toothbrush method no visible damage
resistance
4.18.2 20 (Tb) resistance to unmounted components; +0,25%
soldering heat | 260 %5 °C; 101 s no visible damage
4.17.2 20 (Ta) solderability +215°C; 3 s good tinning (= 95% covered);
solder bath method no visible damage
4.32 21 (Ues) |shear 5N; 10s no visible damage
(adhesion)
4.7 - voltage proof | Umms =100V; 60 s no flashover or breakdown

Note

1. All given figures are valid for the untrimmed resistor.
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High frequency flat chip resistor

Product specification

MCT 0603 HF

-

FEATURES

e Speciality product for RF applications
e Low-inductance trimmed product
Suitable for more than 10 GHz
Resistance range: 6,8 Q to 470 Q
Size:

- Imperial: 0603

— Metric: RR 1608M

APPLICATIONS

e Telecommunication equipment

e Industrial electronics

DESCRIPTION

MCT 0603 HF speciality thin film flat chip resistors for RF
applications is the perfect choice in high frequency circuit
designs where the impedance change due to the parasitic
inductance of regular and professional resistors can not be
accepted. Typical applications are in the fields of

telecommunication equipment and industrial electronics.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on a high
grade (96% Al,O3) ceramic body and conditioned to
achieve the desired temperature coefficient. Specially

2000 Sep 08

designed pre-contacts are deposited on both sides using the
same thin film technology. A special laser is used to achieve
the target value by smoothly cutting a groove - with a
resulting low inductivity - in the resistive layer without
damaging the ceramics. The resistor elements are covered
by a protective coating designed for electrical, mechanical
and climatic protection. The terminations receive a final
pure tin on nickel plating.

The result of the determined production is verified by an
extensive testing procedure performed on 100% of the
individual chip resistors. Only accepted products are laid
directly into the paper tape in accordance with

IEC 60286-3.

The resistors are suitable for processing on automatic SMD
assembly systems. They are suitable for automatic soldering
using wave, reflow or vapour phase. The encapsulation is
resistant to all cleaning solvents commonly used in the
electronics industry, including alcohols, esters and aqueous
solutions.

Where applicable, the resistors are tested in accordance
with CECC 40401-801 which refers to EN 140000
(IEC 60115-1) and EN 140400 (IEC 60115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1.



BCcomponents Product specification

High frequency flat chip resistor i MCT 0603 HF

QUICK REFERENCE DATA

DESCRIPTION MCT 0603 HF
Metric size RR 1608M
Resistance range 6,8 Q10470 Q; 50 Q
Resistance tolerance 2%
Temperature coefficient 50 ppm/K
Operation mode standard power
Climatic category (LCT/UCT/days) 55/125/56 55/155/56
Rated dissipation, P 0,1TW 0,125 W
Operating voltage, Umax AC/DC 75V
Film temperature 125 °C 155 °C
Max. resistance change at Py 6,8 Q210470 Q

for resistance range,
AR/R max., after:

1000 h <0,5% <1,0%
8000 h <1,0% <2,0%
225000 h <3,0% -
Specified lifetime 225000 h 8000 h
Permissible voltage against ambient:
1 minute 100 V
continuous 75V
Failure rate <2,0x 1079

Table 1 Temperature coefficient and resistance range

DESCRIPTION RESISTANCE VALUE("
T.C. TOLERANCE MCT 0603 HF
+50 ppm/K +2% 6,8 Qt0 470 Q; 50 Q

Note

1. Resistance values to be selected from E24 series.
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BCcomponents Product specification

High frequency flat chip resistor MCT 0603 HF

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”or
BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)

e The resistors have a 12-digit ordering code starting with 2312.

e The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.

¢ The remaining 4 digits indicate the resistance value:

— The first 3 digits indicate the resistance value.

— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging
ORDERING CODE 2312 ... .....
DESCRIPTION
CARDBOARD TAPE ON REEL
P1 P5 PW
TYPE T.C. TOL. 1000 5000 20 000
units units units
MCT 0603 HF | +50 ppm/K +2% 203 0.... 218 0.... 208 0....

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3  Last digit of 12NC indicating resistance decade ORDERING EXAMPLE
RESISTANCE DECADE LAST DIGIT The ordering code of a MCT 0603 HF resistor, value 50 Q
and TC 50 with £2% tolerance, supplied in cardboard tape
192109,99 @ 8 of 5000 units per reel is: 2312 218 05009.
10Q21t099,9 Q 9
100 Q to 999 Q 1
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BCcomponents Product specification

High frequency flat chip resistor MLT 0603 HF

Type description and ordering code

o We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

M C T 0603-50 2% HF P5 50R

Film type — Resistance value
M = metal see Table 1
Product code Packaging
C = flat chip P1 =1 000 units

P5 =5 000 units
PW = 20 000 units

Size code —— —————— Suffix
T =0603 HF = High frequency
Tolerance
+2%
Imperial size Temperature coefficient
0603 + 50 ppm/K
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BCcomponents Product specification

High frequency flat chip resistor MCT 0603 HF

FUNCTIONAL DESCRIPTION

Derating

a [ T T 1 1
c
2 —— MCT 0603 HF o
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Fig.1 Derating, standard operation.
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Fig.2 Derating, power operation.
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High frequency flat chip resistor MCT 0603 HF

RF-behaviour

o]
e

6,8 Q 27
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Fig.3 1ZI/R for MCT 0603 HF.
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BCcomponents Product specification

High frequency flat chip resistor MCT 0603 HF

MECHANICAL DATA

Outlines

CCC293

For dimensions see Table 4.

Fig.4 Outlines.

Table 4  Chip resistor types, mass and relevant physical dimensions; see Fig.4

H L w Wiy Tq T, MASS
(mm) (mm) (mm) (mm) (mm) (mm) (mg)

MCT 0603 HF | 0,45 +0,1/-0,05 | 1,55 0,05 | 0,85+0,1 | >75% of W | 0,3 +0,15/~0,2 | 0,3 +0,15/-0,2 1,5

TYPE
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High frequency flat chip resistor MCT 0603 HF

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with the
following specifications:
EN 140000/ IEC 60115-1, Generic specification
(includes tests)
EN 140400/ IEC 60115-8, Sectional specification
(includes schedule for qualification approval)

CECC40401-801, Detail specification (includes schedule
for conformance inspection)

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
1 060 mbar).

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

Table 5 contains the applicable tests selected from the
documents listed above.

In Table 5 only the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and
IEC 60068-2; a short description of the test procedure is also

The tests are carried out in accordance with IEC 60068 and
under standard atmospheric conditions in accordance with
IEC 60068-1, 5.3. Climatic category LCT/UCT/56 (rated

given.
Table 5  Test procedures and requirements
IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product types:
603 6,8 Q10 470 Q
4.5 - resistance +2%
4.8.4.2 - temperature at20/LCT/20°C and +50 ppm/K
coefficient 20/UCT/20°C
4.25.1 - endurance room temperature;
U= /Py xR or
= Umax;
1,5 hon; 0,5 h off
70°C; 1000 h +(0,5% + 0,05 Q)
70 °C; 8000 h 1% + 0,05 Q)
4.25.3 - endurance at | 125 °C; 1000 h +(1% + 0,05 Q)
upper category
temperature
4.24 3 (Ca) damp heat, 40 £2 °C; 56 days; +(1% + 0,05 Q)
steady state 93 +2/-3% RH
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Product specification

High frequency flat chip resistor

MCT 0603 HF

IEC IEC
Clavst | test | TET PROCEDURE PERMISSIBLE CHANGE (AR
METHOD
stability for product types:
6,8 Q10470 Q
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat 125°C; 16 h
4.23.3 30 (Db) damp heat, |55 °C; 24 h;
cyclic 90 to 100 % RH; 1 cycle
4.23.4 1 (Aa) cold -55°C; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h; 15 to 35 °C
pressure
4.23.6 30 (Db) damp heat, |55 °C; 5 days; 1% + 0,05 Q)
cyclic 95 to 100 % RH; 5 cycles no visible damage
- 1 (Aa) cold -55°C;2h +(0,5% + 0,05 Q)
413 - short time room temperature; +(0,5% + 0,05 Q)
overload U=2,5x%,[P;gx R or no visible damage
U=2% Upax; 5 S
4.19 14 (Na) rapid change | 30 minutes at LCT and (0, % + 0,05 Q)
of temperature | 30 minutes at UCT; 5 cycles no visible damage
4.29 45 (XA) | component isopropyl alcohol +23 °C; marking legible;
solvent toothbrush method no visible damage
resistance
4.18.2 20 (Th) resistance to unmounted components; +(1% + 0,05 Q)
soldering heat | 260 +5 °C; 101 s no visible damage
4.17.2 20 (Ta) solderability +215°C; 3 s good tinning (= 95% covered);
solder bath method no visible damage
4.32 21 (Ues) |shear 5N;10s no visible damage
(adhesion)
4.7 - voltage proof | Umms = 100V; 60 s no flashover or breakdown

2000 Sep 08

77







MELF RESISTOR PRODUCT DATA

Page
THIN FILM
Professional 0.5%; 1%; 2%; 5%: MMU 0102; MMA 0204; MMB 0207 80
Precision 0.1%; 0.25%; 0.5%: MMU 0102; MMA 0204; MMB 0207 95
Ultra precision 0.25%; 0.1%; 0.05%; 0.02%: UMA 0204 106
APPLICATION SPECIFIC
High pulse-load 2%: CMA 0204 117

High frequency 2%; 1%: MMU 0102HF; MMA 0204HF; MMB 0207HF 129
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Product specification

Professional MELF resistors

MMU 0102; MMA 0204;
MMB 0207

FEATURES

o Advanced thin film technology
e Power dissipation rating up to 1 W

o Excellent overall stability: Class 0,25

e Wide professional range: 0,1 Q to 10 MQ
Metric sizes:

-~ DIN: 0102; 0204; 0207

— CECC: RC 2211M; RC 3715M; RC 6123M

APPLICATIONS

e Automotive
e Telecommunication
e Industrial

e Medical equipment.

DESCRIPTION

MMU 0102, MMA 0204 and MMB 0207 professional thin
film MELF resistors are the perfect choice for most fields of
modern professional electronics where reliability and
stability is of major concern. The typical applications in the
fields of automotive, telecommunication and medical
equipment reflect the outstanding level of proven
reliability.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on
grade ceramic body (85% Al,O3, for MICRO-MELF:

96% Al,O3) and conditioned to achieve the desired
temperature coefficient. Nickel plated steel termination
caps are firmly pressed on the metallised rods. A special
laser is used to achieve the target value by smoothly cutting

a hich
anign
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a helical groove in the resistive layer without damaging the
ceramics. The resistor elements are covered by a protective
coating designed for electrical, mechanical and climatic
protection. The terminations receive a final pure tin on
nickel plating. Four or five colour code rings designate the
resistance value and tolerance in accordance with

IEC 60062.

The result of the determined production is verified by an
extensive testing procedure performed on 100% of the
individual resistors. Only accepted products are laid directly
into the blister tape in accordance with IEC 60286-3 or bulk
case in accordance with IEC 60286-6.

The resistors are suitable for processing on automatic SMD
assembly systems. They are suitable for automatic soldering
using wave, reflow or vapour phase. The encapsulation is
resistant to all cleaning solvents commonly used in the
electronics industry, including alcohols, esters and aqueous
solutions.

The resistors are tested in accordance with
CECC 40401-803 which refers to EN 140000 (IEC 60115-1)
and EN 140400 (IEC 60115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1. The
release certificate for "Technology Approval Schedule" in
accordance with CECC 240001 based on EN 100114-6 is
granted for the BCcomponents BEYSCHLAG manufacturing
process.

This product family of thin film MELF resistors is completed
by Zero Ohm jumpers.

On request, resistors are available with established
reliability in accordance with CECC 40401-803 Version E.



BCcomponents

Product specification

Professional MELF resistors

MMU 0102; MMA 0204;

MMB 0207
QUICK REFERENCE DATA
DESCRIPTION MMU 0102 MMA 0204 MMB 0207
CECC size RC 2211M RC 3715M RC 6123M
Resistance range 0,22 Qt02,21 MQ 0,22 Qto 10 MQ 0,1 Qto 8,2 MQ

Resistance tolerance

+5%; £2%; +1%; *+0,5%

Temperature coefficient

50 ppm/K; £25 ppm/K

+100 ppm/K; £50 ppm/K;

+25 ppm/K
Operation mode standard power standard power standard power
Climatic category (LCT/UCT/days) | 55/125/56 | 55/155/56 | 55/125/56 55/155/56 | 55/125/56 55/155/56
Rated dissipation, Py 0,2 W 0,3 W 0,25 W 0,4 W 0,4W 1,0W
Operating voltage, Umax AC/DC 150V 200V 300V
Film temperature 125 °C 155 °C 125 °C 155 °C 125°C 155 °C
Max. resistance change at Py 0,22 Qto 221 kQ 0,22 Qt0 332 kQ 0,22 Qto 1 MQ
for resistance range,
AR/R max., after:
1000 h <0,25% <0,5% <0,25% <0,5% <0,25% <0,5%
8000 h <0,5% <1,0% <0,5% <1,0% <0,5% <1,0%
225000 h <1,5% - <1,5% - <1,5% -
Specified lifetime 225000 h 8000 h 225000 h 8000 h 225000 h 8000 h
Permissible voltage against
ambient :
1 minute 200V 300V 500 V
continuous 75V 75V 75V
Failure rate <2x10%h <0,7 x 107%h <0,7 x 107%h
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Product specification

Professional MELF resistors

MMU 0102; MMA 0204;

MMB 0207
Table 1 Temperature coefficient and resistance range
DESCRIPTION RESISTANCE VALUE®
T.C. TOLERANCE MMU 0102 MMA 0204 MMB 0207
+100 ppm/K +5% - - 0,1 Q1002 Q
+5% 0,22Q1t0 0,91 Q 0,22 Q100,91 Q 0,22 Q100,91 Q
+2% 1Qt09,1Q - 0,22 Q00,91 Q@
+50 ppm/K
+1% 10Q to 2,21 MQ 1 Qto 10 MQ 1Q to 8,2 MQ
+0,5% 47 Q10 221 kQ 10 Q to 475 kQ -
+1% 10Qto 221 kQ 10 Qto 475 kQ -
+25 ppm/K
+0,5% 47 Q to 221 kQ 10 Q to 475 kQ 10 Q to 1 MQ
Jumper - <10 mQ; Ipax = 2A <10 mQ, lmax = 3A <10 mQ; lyax = 5A

Notes

1. Resistance values to be selected for +5% and +2% tolerance from E24, for +1% tolerance from E24 and F96 and for
+0,5% tolerance from E24 and E192.

2. Available on request.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.
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BCcomponents Product specification

MMU 0102; MMA 0204;

Professional MELF resistors MMB 0207

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)

* The resistors have a 12-digit ordering code starting with 2312.
 The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 3.
¢ The remaining 4 digits indicate the resistance value:

— The first 3 digits indicate the resistance value.

- The last digit indicates the resistance decade in accordance with Table 4.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION
BLISTER TAPE ON REEL BULK CASE
B2 BL B7 BO M3 M8
TYPE T.C. TOL. 2000 3000 7000 10000 3000 8000
units units units units units units
+5% - 165 3.... - 175 3.... - 060 3....
129 - - -
50 ppm/K +2% 165 2. 1752 060 2
+1% - 1651.... - 175 1.... - 060 1....
MMU 0102 +0,5% - 1655.... - 175 5.... - 060 5....
+1% - 166 1.... - 176 1.... - 061 1....
+25 ppm/K
+0,5% - 1665.... - 176 5.... - 061 5....
jumper - - 165 90001 - 175 90001 — 060 90001
+5% - 1553.... - 145 3.... 040 3.... -
+50 ppm/K +1% - 155 1.... - 145 1.... 040 1.... -
+0,5% - 1555.... - 145 5.... 0405.... -
MMA 0204
+1% - 156 1.... - 146 1.... 041 1.... -
+25 ppm/K
+0,5% - 156 5.... - 146 5.... 041 5.... -
jumper - - 155 90001 - 145 90001 | 040 90001 -
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MMU D102; MMA 0204;

MMB 0207
ORDERING CODE 2312 ... .....
DESCRIPTION
BLISTER TAPE ON REEL BULK CASE
B2 BL B7 BO M3 M3
TYPE T.C. TOL. 2000 3000 7000 10000 3000 8000
units units units units units units
MMB 0207:
+ +59 . - - - -
€020 4100 ppm/K | 5% 195 3.. 185 3
+50 ppm/K +5% 195 3.... - 185 3.... - - -
MMB 0207:
+20, - — - -
50,2 Q +2% 195 2.... 1852....
+1% 195 1.... - 185 1.... - - -
+25 ppm/K +0,5% | 196 5.... - 186 5.... - - -
MMB 0207
jumper - 195 90001 - 185 90001 - - -

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

ORDERING EXAMPLE

Table 3  Last digit of 12NC indicating resistance decade
RESISTANCE DECADE LAST DIGIT

0,1Q1t0 0,999 Q 7
1Q1t09,99 Q 8
10Q1099,9 Q 9
100 Q to 999 Q 1
1kQ t0 9,99 kQ 2
10 kQ to 99,9 kQ 3
100 kQ to 999 kQ 4
1 MQ to 9,99 MQ 5
10 MQ to 99,9 MQ 6
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The ordering code of a MMU 0102 resistor, value 47 kQ and
TC 50 with £1% tolerance, supplied in blister tape of 3000
units per reel is: 2312 165 14703.
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Professional MELF resistors MMB 0207

Type description and ordering code

e We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

M M U 0102-50 1% BL 47k

T
Film type '—— Resistance value

M = metal see Table 1
Product code Packagin M .
M = MELF, cylindrical B2 =2 000 units

BL = 3 000 units

B7 = 7 000 units

BO = 10 000 units

M3 = 3 000 units (bulk case)
M8 = 8 000 units (bulk case)

Size code ——— L————— Tolerance
U=0102 0,5 %
A = 0204 +1 %
B = 0207 +2 %
+5 %
Metric DIN size Temperature coefficient
0102 +25 ppm/K
0204 +50 ppm/K
0207 +100 ppm/K®

Jumpers are ordered by the resistance value 0 Q, e.g. MMA 0204 BL ORO.

(1) Availability in accordance with Table 2.
(2) A temperature coefficient 100 is marked -00.
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FUNCTIONAL DESCRIPTION
Derating
hvd
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= MMA 0204 |—
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Fig.1 Derating, standard operation.
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Fig.2 Derating, power operation.
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Single pulse
T
3 il jm——uaii
n.E MMB 0207
-g —‘_‘? -
o T
- T i [
8 =] T ~
5 L
[-% P
T~ Y 1
1y \\\\ ~L
R
10 us 100 us 1ms 10 ms 100 ms 1s 10s

Fig.3  Maximum pulse load, single pulse; for permissible resistance change
equivalent to 8000 h operation.

Continuous pulses

MMB 0207
MMA 0204
MMU 0102

~
\\\ ~~\ P'F-n

Continuous Pulse Load Pmax

10pus 100 us 1ms 10 ms 100 ms 1s 10s

. Pulse Duration t;

Fig.4 Maximum pulse load, continuous pulses; for permissible resistance change
equivalent to 8000 h operation.
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Pulse voltage

5 T T I
:E MMB 0207 {1111
Py MMA 0204
o MMU 0102
S
S | B i
2 ! R S
E | ! ‘ T~ T L

{ L] ay ~l I

l T \\\

! =
T
_
s
i0us 100 us ims i0ms 100 ms 1s 10s
. Pulse Duration t;

Fig.5 Maximum pulse voltage, single and continuous pulses; for permissible resistance change
equivalent to 8000 h operation.

1,2/50 pulse
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g 4 |
3 |
= MMB 0207 [—|
il ; MMA 0204 —
' i MMU 0102 [—
[ — T T TTTI
10 Q 100 Q 1kQ 10 kQ 100 kQ 1 MQ 10 MQ

A Resistance Value R

Fig.6  Pulse load rating in accordance with IEC 60115-1 clause 4.27; 1,2 ps / 50 us; 5 pulses at 12 s intervals;
for permissible resistance change 0,5%.
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10/700 pulse

MMB 0207
MMA 0204
MMU 0102

Test Voltage
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i
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i

10Q 100 Q 1 kQ 10 kQ 100 kQ 1 MQ 10 MQ

Resistance Value R’

Fig.7  Pulse load rating in accordance with IEC 60115-1 clause 4.27; 10 us/ 700 ps; 10 pulses at 1 minute intervals;
for permissible resistance change 0,5%.

Current noise

P [
1 A //T I
3 | B 1
S i | e
b | . T
c I ! [ [ [
o | | P | |
5 Eal 7 |
(8] LT LT
|1 T /
1 / - —
T I mEEN
1 R MMB 0207 | ||
| N MMA 0204 || ||
[ [ MMU 0102
! T TTIT
1kQ 10 kQ 100 kQ 1 MQ 10 MQ
Resistance Value R

Fig.8 Current Noise A; in accordance with IEC 60195.
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MMB 0207
RF-behaviour
|
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Fig.9 |Z|/R for 49,9 Q MELF resistor.
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MECHANICAL DATA
Outlines
For dimensions see Table 4.
Fig.10 Outlines.
Table 4 MELF resistor types, mass and relevant physical dimensions; see Fig.10
TYPE L D L1 min D, K MASS
(mm) (mm) (mm) (mm) (mm) (mg)
MMU 0102 2,2 +0/-0,1 1,1 +0/-0,1 1,2 D +0/-0,04 0,4 £0,05 7
MMA 0204 3,6 +0/-0,2 1,4 +0/-0,1 1,8 D +0/-0,15 0,8 £0,1 19
MMB 0207 5,8 +0/-0,2 2,2 +0/-0,2 2,8 D +0/-0,2 1,240,2 79
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Professional MELF resistors

MMU 0102; MMA 0204;
MMB 0207

TESTS AND REQUIREMENTS

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

EN 140000 / IEC 60115-1, Generic specification
(includes tests)

EN 140400/ IEC 60115-8, Sectional specification
(includes schedule for qualification approval)

CECC 40401-803, Detail specification (includes schedule
for conformance inspection)

Most of the components are approved in accordance with
the European CECC-system, where applicable. Table 5
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 JI5-C-5202.

The tests are carried out in accordance with IEC 60068 and
under standard atmospheric conditions in accordance with
IEC 60068-1, 5.3. Climatic category 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
1 060 mbar).

For testing the components are mounted on a test board in
accordance with I[EC 60115-1, 4.31 unless otherwise

specified.

In Table 5 only the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and
IEC 60 068-2; a short description of the test procedure is

also given.
Table 5 Test procedures and requirements
IEC IEC
60115-1| 60068-2 REQUIREMENTS
CLAUSE |  TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
STABILITY STABILITY STABILITY STABILITY
CLASS 0,25 CLASS 0,5 CLASS 1 CLASS 2
stability for product
types
0Q1t0221kQ|1Qto<10Q |<1 Q > 221 kQ
0Q10332kQ |[1Qto<10Q (<1 Q >332 kQ
110Qt0 1TMQ |1Qto<10Q |<1 Q >1 MQ
4.5 - resistance - +1%; £0,5% +2%; £1% +5%; 2% +1%
4.8.4.2 - temperature | at 20/-55/20°C +50 ppm/K; £25 ppm/K
coefficient | and
20/125/20°C
4.25.1 - endurance; | room temperature;
standard U= JP;gXR
operation < Upaxs
mode 1,5hon; 0,5 h off;
70°C; 1000 h +(0,25% +(0,25% +(0,25% +(0,5%
+ 0,05 Q) + 0,05 Q) + 0,05 Q) + 0,05 Q)
70°C; 8000 h +0,5% +(0,5% +(0,5% +(1%
+ 0,05 Q) + 0,05 Q) + 0,05 Q) + 0,05 Q)
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IEC IEC
60115-1| 60068-2 REQUIREMENTS
CLAUSE| TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
STABILITY STABILITY STABILITY STABILITY
CLASS 0,25 CLASS 0,5 CLASS 1 CLASS 2
stability for product
types:

1 10Q1t0221kQ | 1Qto< 10Q <1 Q > 221 kQ
10Qt0332kQ | 1Qto< 10Q <1 Q >332 kQ
10Qto TMQ | 1Qto<10Q <1 Q > 1 MQ

4.25.1 - endurance; | room temperature;
(cont.) power U= /Pm X R
operation < Unaxs
mode 1,5 h on; 0,5 h off;
70 °C; 1000 h +(0,25% +(0,5% +(0,5% +(1%
+ 0,05 Q) + 0,05 Q) + 0,05 Q) + 0,05 Q)
70 °C; 8000 h +(0,5% +1% +(1% +2%
+ 0,05 Q) + 0,05 Q) + 0,05 Q) + 0,05 Q)
4.25.3 - endurance 125 °C; 1000 h +(0,25% +(0,5% +(1% +2%
at upper + 0,05 Q) + 0,05 Q) + 0,05 Q) 0,05 Q);
category —(0,5%
temperature 0,05 Q)
155 °C; 1000 h +(0,25% +(1% +2% +2%
+ 0,05 Q) + 0,05 Q) + 0,05 Q) +0,05 Q);
—(0,5%
+0,05 Q)
4.24 3 (Ca) damp heat, |40 +2 °C; 56 days; +(0,25% +(0,5% +(1% +(2%
steady state |93 +2/-3% RH + 0,05 Q) + 0,05 Q) + 0,05 Q) +0,1Q)
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat UCT; 16 h
4.23.3 30 (Db) damp 55 °C; 24 h;
heat, >90% RH; 1 cycle
cyclic
4.23.4 1 (Aa) cold LCT; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h;
pressure |25 +10°C
4.23.6 30 (Db) damp 55°C; 24 h;
heat, >90% RH;
cyclic 5 cycles
LCT = -55 °C; +(0,25% +(0,5% (1% +2%
UCT =155 °C + 0,05 Q) + 0,05 Q) + 0,05 Q) +0,1Q)
no visible no visible no visible no visible
damage damage damage damage
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IEC IEC
60115-1| 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
STABILITY STABILITY STABILITY STABILITY
CLASS 0,25 CLASS 0,5 CLASS 1 CLASS 2
stability for product
types:
{10 Q1t0221kQ | 1Qto< 10Q <1 Q > 221 kQ
{10 Qt0332kQ | 1Qto < 10Q <1 Q >332 kQ
[ 10Qt0 TMQ | 1Qto<10Q <1 Q > 1 MQ
- 1 (Aa) cold -55°C;2 h +(0,05% +0,1% +(0,25% +(0,5%
+0,01 Q) + 0,01 Q) + 0,05 Q) + 0,05 Q)
4.13 - short time room temperature; +(0,05% +0,1% +(0,25% +0,5%
overload; U=25x,/P;yxR +0,01 Q) +0,01 Q) + 0,05 Q) + 0,05 Q)
standard <2X Unax 58 no visible no visible no visible no visible
operation damage damage damage damage
mode
short time room temperature; +(0,05% +(0,1% +(0,25% +(0,5%
overload; U=2,5%,/P,gxR +0,01 Q) +0,01 Q) +0,05 Q) +0,05 Q)
power <2X Unax 58 no visible no visible no visible no visible
operation damage damage damage damage
mode
419 |14(Na) |[rapid 30 minutes at +(0,05% +0,1% +(0,25% +(0,5%
change of -55°C; +0,01 Q) + 0,01 Q) + 0,05 Q) + 0,05 Q)
temperature | 30 minutes at no visible no visible no visible no visible
+155°C; damage damage damage damage
5 cycles
4.29 45 (XA) component | isopropy! alcohol; marking legible;
solvent +23 °C; no visible damage
resistance toothbrush method
4.18.2 |58 (Td) resistance to | solder bath +(0,05% +(0,1% +(0,25% +(0,5%
soldering method; +0,01 Q) +0,01 Q) + 0,05 Q) + 0,05 Q)
heat 260 £5 °C; no visible no visible no visible no visible
1041s damage damage damage damage
4.17.2 58 (Td) solderability | solder bath good tinning (= 95% covered); no visible damage
method;
215°C; 3 s
432 21 (Ue3) |shear 5N;10s no visible damage
(adhesion)
4.7 - voltage Ums =100 V; 60 s no flashover or breakdown
proof
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FEATURES

e Advanced thin film technology
Lowest TC: 15 to 25 ppm/K

Precision tolerance of value: 0,1 and +0,25%

Superior overall stability: Class 0,05
Wide precision range: 15 Q tol MQ

Metric sizes:
— DIN: 0102; 0204; 0207
— CECC:RC2211M; RC 3715M; RC 6123M

APPLICATIONS

. Test and measuring equipment

e Industrial and medical electronics.

DESCRIPTION

MMU 0102, MMA 0204 and MMB 0207 precision thin film
MELF resistors combine the proven reliability of the
professional products with an advanced level of precision
and stability. Therefore they are perfectly suited for
applications in the fields of test and measuring equipment
along with industrial and medical electronics.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on a high
grade ceramic body (85% Al,O3, for MICRO-MELF: 96%
Al,O3) and conditioned to achieve the desired temperature
coefficient. Nickel plated steel termination caps are firmly
pressed on the metallised rods. A special laser is used to
achieve the target value by smoothly cutting a helical

2000 Sep 08

groove in the resistive layer without damaging the ceramics.
A further conditioning is applied in order to stabilise the
trimming result. The resistor elements are covered by a
protective coating designed for electrical, mechanical and
climatic protection. The terminations receive a final pure tin
on nickel plating. Five colour code rings designate the
resistance value and tolerance in accordance with

IEC 60062.

The result of the determined production is verified by an
extensive testing procedure performed on 100% of the
individual resistors. Only accepted products are laid directly
into the blister tape in accordance with IEC 60 286-3.

The resistors are suitable for processing on automatic SMD
assembly systems. They are suitable for automatic soldering
using wave, reflow or vapour phase. The encapsulation is
resistant to all cleaning solvents commonly used in the
electronics industry, including alcohols, esters and aqueous
solutions.

The resistors are tested in accordance with
CECC 40401-803 which refers to EN 140000 (IEC 60115-1)
and EN 140400 (IEC 60 115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1. The
release certificate for "Technology Approval Schedule" in
accordance with CECC 240001 based on EN 100114-6 is
granted for the BCcomponents BEYSCHLAG manufacturing
process.

On request, resistors are available with established
reliability in accordance with CECC 40 401-803 Version E.
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MMB 0207

QUICK REFERENCE DATA

DESCRIPTION MMU 0102 MMA 0204 MMB 0207
Metric CECC size RC2211M RC 3715M RC 6123M
Resistance range 100 Q to 221 kQ 10 Q to 332 kQ 15Qto 1 MQ
Resistance tolerance +0,25%; +0,1%; £0,5% +0,25%; £0,1%
Temperature coefficient +25 ppm/K; £15 ppm/K
Operation mode precision standard precision standard precision standard
Climatic category (LCT/UCT/days) 10/85/56 | 55/125/56 | 10/85/56 | 55/125/56 | 10/85/56 | 55/125/56
Rated dissipation, Pso 0,06 W 0,2 W 0,07 W 0,25W 0,11W 0,4 W
Operating voltage, Umax AC/DC 150V 200V 300V
Film temperature 85 °C 125°C 85 °C 125 °C 85 °C 125 °C

Max. resistance change at Py
for resistance range,
AR/R max., after:

100 Q to 100 kQ

100 Qto 100 kQ

100 Q to 270 kQ

1000 h <0,05% <0,25% <0,05% <0,25% <0,05% <0,25%
8000 h <0,1% £0,5% <0,1% <0,5% <0,1% <0,5%
225000 h <0,3% <1,5% <0,3% <1,5% <0,3% <1,5%
Specified lifetime 225000 h 225000 h 225000 h
Permissible voltage against ambient:
1 minute 200V 300V 500V
continuous 75V 75V 75V
Failure rate <2,0x10°%h <0,7 x 10°%h <0,7 x 107%h
2000 Sep 08 96




BCcomponents

Product specification

Precision MELF resistors

MMU O102; MMA 0204;
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Table 1 Temperature coefficient and resistance range
DESCRIPTION RESISTANCE VALUE®™
T.C. TOLERANCE MMU 0102 MMA 0204 MMB 0207

+0,25% 100 Q to 221 kQ 22 Q to 332 kQ 15 Q to 1T MQ

+25 ppm/K
+0,1% 100 Q to 100 kQ 43 Q to 332 kQ 33 Qto 1 MQ
+0,5% 100 Q to 100 kQ 10 Qto 221 kQ -

+15 ppm/K +0,25% 100 Q to 100 kQ 22 Qto 221 kQ -
+0,1% 100 Q to 100 kQ 43 Q to 221 kQ 33 Qto1 MQ

Note

1. Resistance values to be selected from E24 and E192 series, for other values please contact the factory.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.
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ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)
e The resistors have a 12-digit ordering code starting with 2312.
¢ The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
e The remaining 4 digits indicate the resistance value:
— The first 3 digits indicate the resistance value.

- The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION
BLISTER TAPE ON REEL BULK CASE
B1 B2 BL B7 BO M3 M8
TYPE T.C. TOL. 1000 2000 3000 7000 10000 3000 8000
units units units units units units units
+0,25% | 1716.... - 166 6.... - 176 6.... - 061 6....
+25 ppm/K
+0,1% 171 7.... - 166 7.... - 176 7.... - 061 7....
MMU 0102 +0,5% 172 5.... - 167 5.... - 177 5.... - 062 5....
+15 ppm/K +0,25% | 172 6.... - 167 6.... - 177 6.... - 062 6....
+0,1% 172 7.... - 167 7.... - 177 7.... — 062 7....
+0,25% | 141 6.... - 156 6.... - 146 6.... | 041 6.... -
125 ppm/K
+0,1% 141 7. - 156 7.... - 146 7.... | 041 7.... -
MMA 0204 +0,5% 1425.... - 157 5.... - 147 5.... 042 5.... -
+15 ppm/K +0,25% | 1426.... - 157 6.... - 147 6.... | 042 6.... -
+0,1% 142 7.... - 157 7.... - 147 7.... | 042 7.... -
+0,25% | 181 6.... | 196 6.... - 186 6.... - - -
+25 ppm/K 010
MMB 0207 +0,1% 1817.... | 196 7.... - 186 7.... - - -
+15 ppm/K +0,1% 182 7.... 197 7.... - 187 7.... - - -

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.
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Table 3 Last digit of 12NC indicating resistance decade ORDERING EXAMPLE
RESISTANCE DECADE LAST DIGIT
1Q1t09,99 Q 9
100 Q0 999 Q 1
1 kQ 10 9,99 kQ 2
10 kQ to 99,9 kQ 3
100 kQ to 999 kQ 4
1 MQ t0 9,99 MQ 5

Type description and ordering code

The ordering code of a MMA 0204 resistor, value 47 kQ and
TC 25 with +0,1% tolerance, supplied in blister tape of
3000 units per reel is: 2312 156 74703.

¢ We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

Film type
M = metal

Product code
M = MELF, cylindrical

Size code
U=0102
A =0204
B = 0207

DIN size
0102
0204
0207

M M A 0204-25 0,1% BL 47 k

(1) Availability in accordance with Table 2.

Resistance value
see Table 1

Packaging'"

B1= 1900(9), units

B2 =2 000 units

BL = 3 000 units

B7 =7 000 units

B0 = 10 000 units

M3 = 3 000 units (bulk case)
M8 = 8 000 units (bulk case)

Tolerance
+0,1%
+0,25 %
+0,5%

Temperature coefficient
+ 15 ppm/K
+ 25 ppm/K
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FUNCTIONAL DESCRIPTION

Derating
Q L l I L L] ]
5 L] | MMB 0207
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Fig.1 Derating, standard operation.
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Fig.2 Derating, precision operation.
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Current noise
< IR
o e \IMB 0207
2 MMA 0204 {1
o - H
= MMU 01021
-
c
[
3 T -
|
LT /1’
I/ =
1kQ 10 kQ 100 kQ 1 MQ 10 MQ ‘
Resistance Value R ‘

Fig.3 Current noise Ay in accordance with IEC 60 195.
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MECHANICAL DATA
Outlines
For dimensions see Table 4.
Fig.4 Outlines.
Table 4 MELF resistor types, mass and relevant physical dimensions; see Fig.4
TYPE L D L1 min D, K MASS
(mm) (mm) (mm) (mm) (mm) (mg)
MMU 0102 2,2 +0/-0,1 1,1 +0/~0,1 1,2 D +0/-0,04 0,4 £0,05 7
MMA 0204 3,6 +0/-0,2 1,4 +0/-0,1 1,8 D +0/-0,15 0,8 0,1 19
MMB 0207 5,8 +0/-0,2 2,2 +0/-0,2 2,8 D +0/-0,2 1,2 0,2 79
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TESTS AND REQUIREMENTS

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

EN 140000/ IEC 60115-1, Generic specification
(includes tests)

EN 140400/ IEC 60115-8, Sectional specification
(includes schedule for qualification approval)

CECC 40401-803, Detail specification (includes schedule
for conformance inspection)

Most of the components are approved in accordance with
the European CECC-system, where applicable. Table 5
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 and
under standard atmospheric conditions in accordance with
IEC 60068-1, 5.3. Climatic category 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
1 060 mbar).

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

In Table 5 only the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60 068-2; a short description of the test procedure is
also given.

Table 5 Test procedures and requirements
IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product STABILITY STABILITY STABILITY
types: CLASS 0,05 CLASS 0,1 CLASS 0,25
100 Q to 100 kQ 43 Qto 147 kQ 10 Qto 221 kQ
100 Q to 100 kQ 43 Q10 221 kQ 10 Qto 332 kQ
100 Q to 270 kQ 43 Qto 510 kQ 15 Qto 1 MQ
4.5 - resistance - +0,5%; £0,25%; £0,1%
4.8.4.2 - temperature |at20/-55/20°C
coefficient | and +25 ppm/K, £15 ppm/K
20/125/20°C
4.25.1 - endurance; | room temperature;
precision U= /P yxR
operation < Upmax;
mode 1,5 hon; 0,5 h off;
70 °C; 1000 h +0,05% + 10 mQ) | £(0,1% + 10 mQ) -
70 °C; 8000 h +0,1% + 10 mQ) | £(0,2% + 10 mQ) -
endurance; | room temperature;
standard U= [P,oxR
operation < Unmaxi
mode 1,5 hon; 0,5 h off;
70 °C; 1000 h - - +(0,25% + 50 mQ)
70 °C; 8000 h - - +(0,5% + 50 mQ)
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Precision MELF resistors

MMU 0102; MMA 0204;

MMB 0207
IEC IEC
60115-1 | 60068-2 REQUIREMENTS
PROCED
CLAUSE TEST TEST OCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product STABILITY STABILITY STABILITY
types: CLASS 0,05 CLASS 0,1 CLASS 0,25
100 Q to 100 k2 43 Q to 147 kQ 10 Qto 221 kQ
100 Q to 100 kQ 43 Qto 221 kQ 10 Qto 332 kQ
oM 100 Q to 270 kQ 43 Qto 510 kQ 15Qto 1 MQ
4.25.3 - endurance 85 °C; 1000 +0,05%+ 10 mQ) [£(0,1% + 10 mQ) [ £(0,1% + 50 mQ)
at upper 125 °C; 1000 h - - £(0,25% + 50 mQ)
category
temperature
4.24 3 (Ca) damp heat, |40 £2 °C; 56 days; | £(0,05% + 10 mQ) | £(0,1% + 10 mQ) | £(0,25% + 50 mQ)
steady state | 93 +2/-3% RH
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat UCT; 16 h
4.23.3 30 (Db) damp 55°C; 24 h;
heat, 290% RH; 1 cycle
cyclic
4.23.4 1 (Aa) cold LCT; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h;
pressure |25+ 10 °C
4.23.6 30 (Db) damp 55 °C; 24 h;
heat, >90% RH;
cyclic 5 cycles
LCT=-10°C; +(0,05% + 10 mQ) | £(0,1% + 10 mQ) -
UCT =85 °C no visible damage | no visible damage
LCT =-55 °C; - - +(0,25% + 50 mQ)
UCT =125°C no visible damage
- 1 (Aa) cold -55°C; 2 h +(0,01% + 10 mQ) | £(0,02% + 10 mQ) | £(0,05% + 10 mQ)
413 - short time room temperature; | £(0,01% + 10 mQ) | £(0,02% + 10 mQ) | £(0,05% + 10 m<2)
overload; U=2,5x,/P;;xR | novisible damage | no visible damage | no visible damage
standard <2 X Upax; 58
operation
mode
4.19 14 (Na) rapid 30 minutes at +(0,01% + 10 mQ) | £(0,02% + 10 mQ) | £(0,05% + 10 mQ)
change of  |~55°C; 30 minutes | no visible damage | no visible damage | no visible damage
temperature |at 125 °C; 5 cycles
4.29 45 (XA) | component | isopropy! alcohol; marking legible;
solvent +23 °C; toothbrush no visible damage
resistance method
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Precision MELF resistors

MMU 0102; MMA 0204;

MMB 0207
IEC IEC
g(irljs:z GOT(:Egi * et PROCEDURE PERMI:Sﬁng:EIEfiA:ilNg: (AR/R)
METHOD
stability for product STABILITY STABILITY STABILITY
types CLASS 0,05 CLASS 0,1 CLASS 0,25
100 Q to 100 kQ 43 Qto 147 kQ 10 Qto 221 kQ
100 Q to 100 kQ 43 Qto 221 kQ 10 Qto 332 kQ
100 Qto 270 kQ 43 Qto 510 kQ 15 Qto 1 MQ
4.18.2 58 (Td) resistance to | solder bath +(0,01% + 10 mQ) | £(0,02% + 10 mQ) | £(0,05% + 10 mQ)
soldering method; no visible damage | no visible damage | no visible damage
heat 260 £5 °C;
10+1s
4.17.2 58 (Td) solderability | solder bath good tinning (= 95% covered); no visible damage
method;
215°C; 3 s
4.32 21 (Ues) |shear 5N;10s no visible damage
(adhesion)
4.7 - voltage Ums = 100V; 60 s no flashover or breakdown
proof
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Ultra precision MELF resistor

Product specification

UMA o204

—

FEATURES

e Most advanced thin film technology
e Lowest T.C.: 205 to =15 ppm/K
e Ultra precision tolerance of value: 0,02 to +0,25%
e Superior overall stability
e Wide ultra precision range: 22 Q to 221 kQ
® Metric size:
- DIN: 0204
- CECC: RC3715M

APPLICATIONS

* Measuring and calibration equipment
e Industrial process control systems

e Space and aircraft electronics

DESCRIPTION

UMA 0204 ultra precision thin film MINI-MELF resistors
combine the proven reliability of professional MELF
products with a most advanced level of precision and
stability first achieved with axial thin film ultra precision
resistors. This unique combination makes the product
perfectly suited for all applications with outstanding
requirements towards reliable precision and stability.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on a high
grade ceramic body (85% Al,03) and conditioned to

2000 Sep 08

achieve the desired temperature stability. Nickel plated steel
terminations are firmly pressed on the metallised rods. A
special laser is used to achieve the target value by smoothly
cutting in the resistive layer without damaging the ceramics.
A further conditioning is applied in order to stabilise the
trimming result. The resistor elements are covered by a
protective coating designed for electrical, mechanical and
climatic protection. The terminations receive a final pure tin
on nickel plating. Five colour rings designate the resistance
value and tolerance in accordance with IEC 60062.
Additional colour dots near the fourth ring are used to
identify the temperature coefficient.

The result of the determined production is verified by an
extensive testing procedure under strict temperature control,
performed on 100% of the individual resistors. Only
accepted products are laid direcily into the antistatic biister
tape in accordance with 1EC 60286-3.

The resistors are suitable for processing on automatic SMD
assembly.systems. They are suitable for automatic soldering
using reflow or vapour phase. The encapsulation is resistant
to all cleaning solvents commonly used in the electronics

industry, including alcohols, esters and aqueous solutions.

Where applicable, the resistors are tested in accordance
with CECC 40401-803 which refers to EN 140000
(IEC 60115-1) and EN 140400 (IEC 60115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer” in accordance with EN 100114-1.
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Ultra precision MELF resistor UMA 0204

QUICK REFERENCE DATA

DESCRIPTION UMA 0204
Metric CECC size RC 3715M
Resistance range 22 Q10221 kQ
Resistance tolerance +0,25%; +0,1%; +0,05%; +0,02%!")
Temperature coefficient +15 ppm/K; £10 ppm/K; £05 ppm/K
Operation mode precision standard
Climatic category (LCT/UCT/days) 10/85/56 55/125/56
Rated dissipation, Psq 0,07 W 0,25 W
Operating voltage, Umax AC/DC 200V
Film temperature 85 °C 125 °C
Max. resistance change at Py 100 Q to 100 kQ

for resistance range,
AR/R max., after:

1000 h <0,02% <0,05%
8000 h <0,04% <0,1%
225000 h <0,12% <0,3%
Specified lifetime 225000 h
Permissible voltage against ambient:
1 minute 300V
continuous 75V
Failure rate <0,7 x 107%h

Note

1. Tolerance +0,02% available on request.
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Ultra precision MELF resistor

UMA 0204

Table 1 Temperature coefficient and resistance range
DESCRIPTION RESISTANCE VALUE®™"
T.C. TOLERANCE UMA 0204
15 ppm/K 0,05% 47 Q1o 221 kQ
0,25% 22 Q10221 kQ
10 ppm/K@ 0,1% 43 Q0221 kQ
0,05% 100 Q to 100 kQ
0,25% 100 Q to 100 kQ
0,1% 100 Q to 100 kQ
05 ppm/K®@
0,05% 100 Q to 100 kQ
0,02%3 100 Q to 100 kQ
Notes

1. Resistance values to be selected from E192 series, for other values please contact the factory.

2. TC10 and TCO5 is specified over the temperature range from —10 °C to +85 °C.

3. On request.
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Ultra precision MELF resistor UMA 0204

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”or
BCcomponents” unique 12NC.

Numeric Ordering code (12NC)

¢ The resistors have a 12-digit ordering code starting with 2312.
o The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
e The remaining 4 digits indicate the resistance value:

— The first 3 digits indicate the resistance value.

— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION
BULK® ANTISTATIC BLISTER TAPE ON REEL
100 Al AL A0
TYPE T.C. TOL. . 1000 3000 10000
units . . .
units units units

+0,05% 101 4.... 106 4.... 111 4. 116 4....

+15 ppm/K
note 2 101 91... | 106 91... 111 91... 116 91...
+0,25% 102 3.... 107 2.... 112 2. 117 2....
+0,1% 102 3.... 107 3.... 112 3. 117 3....

+10 ppm/K
+0,05% 102 4.... 107 4.... 112 4. 117 4.
UMA 0204 note 2 102 91... 107 91... 112 91... 11791...
+0,25% 103 2.... 108 2.... 113 2.... 118 2....
+0,1% 103 3.... 108 3.... 113 3. 118 3....
+05 ppm/K | +0,05% 103 4.... 108 4.... 113 4.... 118 4....
£0,02%3) 103 6.... 108 6.... 113 6.... 118 6....
note 2 103 91... 108 91... 113 91... 11891...

Notes

1. Bulk products are available without packaging code in multiples of 100 units and delivered in blister tape length(s),
loose in a plastic bag or container, according to availability.

2. Readable coding of resistance values is restricted to values with three significant digits. For resistance values with more
than three significant digits, a non-readable sequential number will be issued by the factory for each requested
combination of resistance value and tolerance.

3. Available on request.
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Product specification

Ultra precision MELF resistor

UMA 0204

Table 3 Last digit of 12NC indicating resistance decade

RESISTANCE DECADE LAST DIGIT
100 to 999 Q 1
110 9,99 kQ 2
10 t0 99,9 kQ 3
100 to 999 kQ 4

Type description and ordering code

ORDERING EXAMPLE

The ordering code of an UMA 0204 resistor, value 4,75 kQ
and TCO5 with +0,05% tolerance, supplied in antistatic
blister tape of 3000 units per reel is: 2312 113 44752,

e We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

Film type
U = Ultra precig%n

Product code
M = MELF, cylindrical

Size code
A = 0204

Metric DIN size
0204

(2) Available on request.

U M A 0204-05 0,05% AL 4K75

—— Resistance value
see Table 1

Packagin
none =gbuﬂ<(1)

A1 =1 000 units
AL = 3 000 units
A0 = 10 000 units

Tolerance
0,25 %
0,1 %
0,05 %
0,02 %®

Temperature coefficient
+ 15 ppm/K
+ 10 ppm/K
+ 05 ppm/K

(1) Bulk products are available without packaging code in multiples of
100 units and delivered in blister tape length(s), loose in bag or container.
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 Ultra precision MELF resistor UMA 0204

FUNCTIONAL DESCRIPTION

Derating
Q I [ T T |
,s — UMA 0204
®
-3
7}
£
(=]
&
g ]
4
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\\
| | N
| | N
PaN
-50 0 50 70 100 °C 150
i ‘ Ambient Temperature 9 ;.
Fig.1 Derating, standard operation.
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-50 0 50 70 100 °C 150
"~ Ambient Temperature 9 ,

Fig.2 Derating, precision operation.
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Ultra precision MELF resistor UMA 0204

Current noise

i il i |
g T i
- = = ==
[=
: . i 5 -
° | Bl L
e ==
‘ i _J ‘ — UMA 0204 'I
[ | CTTT
1kQ 10 kQ 100 kQ 1 MQ 10 MQ

Fig.3 Current noise Ay in accordance with IEC 60195.
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Ultra precision MELF resistor UMA 0204
MECHANICAL DATA
Outlines
For dimensions see Table 4.
Fig.4 Outlines.
Table 4 MELF resistor type, mass and relevant physical dimensions; see Fig.4
TYPE L D L1 min D, K MASS
(mm) (mm) (mm) (mm) (mm) (mg)
UMA 0204 3,6 +0/-0,2 1,4 +0/-0,1 1,8 D +0/-0,15 0,8 0,1 19
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Product specification

Ultra precision MELF resistor

UMA 0204

TESTS AND REQUIREMENTS

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

EN 140000 / IEC 60115-1, Generic specification

(includes tests)

EN 140400/ IEC 60115-8, Sectional specification
(includes schedule for qualification approval)

CECC40401-803, Detail specification (includes schedule
for conformance inspection)

Table 5 contains the applicable tests selected from the
documents listed above.

The tests are carried out in accordance with IEC 60 068 and
under standard atmospheric conditions in accordance with
IEC 60 068-1, 5.3. Climatic category LCT/UCT/56 (rated
temperature range: Lower Category Temperature, Upper
Category Temperature; damp heat, long term, 56 days) is

valid.

Table 5 Test procedures and requirements

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
1 060 mbar).

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

In Table 5 only the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60068-2; a short description of the test procedure is also
given.

IEC IEC
60115-1 | 60068-2 REQUIREMENTS
T P D
CLAUSE TEST TES ROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
_ STABILITY | STABILITY() | STABILITY()
CLASS 0,05 | CLASS 0,1 | CLASS 0,25
stability for product
types
100 Q to 100 Q to 43 Q to 22 Qto
100 kQ 100 kQ 221 kQ 221 kQ
4.5 - resistance - +0,05%; +0,25%; £0,1%
+0,02%
4.8.4.2 - temperature at20/-10/20°C +10 ppm/K; £05 ppm/K
coefficient and 20/85/20 °C
at20/-55/20°C +15 ppm/K
and
20/125/20°C
4.25.1 - endurance; room temperature;
precision U= JP;uxR
operation mode | < Upax
(P7g = 70 mW) 1,5 hon; 0,5 h off;
70 °C; 1000 h +(200 ppm +(0,05% +0,1% -
+5 mQ) + 10 mQ) + 10 mQ)
70 °C; 8000 h t.b.f.2) +(0,1% +0,2% -
+ 10 mQ) + 10 mQ)
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Ultra precision MELF resistor

UMA 0204

IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE | TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
N STABILITY | STABILITY(") | STABILITY(®
CLASS 0,05 | CLASS 0,1 CLASS 0,25
stability for product
types:
- 100 Qto 100 Q to 43Qto 22 Qto
100 kQ 100 kQ 221 kQ 221 kQ
4.25.1 - endurance; room temperature;
(cont.) standard U= [P,gxR
operation mode | < Unay
(P7g =250 mW) | 1,5 hon; 0,5 h off;
70 °C; 1000 h +(500 ppm - - +(0,25%
+5mQ) + 50 mQ)
70 °C; 8000 h t.b.f.2 - - +(0,5%
+ 50 mQ)
4.25.3 - endurance at 85 °C; 1000 h +(200 ppm +(0,05% +(0,1% +(0,1%
upper category +5mQ) + 10 mQ) + 10 mQ) + 50mQ)
temperature 125 °C; 1000 h £(500 ppm - - +(0,25%
+5 mQ) + 50 mQ)
424 3 (Ca) damp heat, 40 12 °C; 56 days; th.f.@ +(0,05% +0,1% +(0,25%
steady state 93 +2/-3% RH +10 mQ) +10 mQ) +50mQ)
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat UCT; 16 h
4.233 30 (Db) damp heat, 55°C; 24 h;
cyclic 290% RH; 1 cycle
4234 |1(Aa) |cold LCT°C; 2 h
4.23.5 13 (M) low air pressure | 8,5 kPa; 2 h;
25+ 10°C
4.23.6 30 (Db) damp heat, 55°C; 24 h;
cyclic >90% RH;
5 cycles
LCT = -10°C; th.f2 +(0,05% +0,1% -
UCT =85 °C + 10 mQ) + 10 mQ)
no visible no visible
damage damage
LCT = =55 °C; - - - +(0,25%
UCT =125 °C + 50 mQ)
no visible
damage
- |1a  |cold -55°C; 2 h thf®@ +0,01% | +0,02% | =*(0,05%
+10mQ) | +10mQ) | +10mQ)
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Ultra precision MELF resistor UMA 0204
IEC IEC
60115-1 | 60068-2 REQUIREMENTS
TEST PROCEDURE
CLAUSE TEST PERMISSIBLE CHANGE (AR/IR)
METHOD
_ STABILITY | STABILITY(® | STABILITY()
CLASS 0,05 | CLASS 0,1 | CLASS 0,25
stability for product
types:
o 100 Q to 100 Q to 43 Qo 22Qto
’ 100 kQ 100 kQ 221 kQ 221 kQ
4.13 - short time room temperature; (100 ppm - -
overload; U=2,5x,/P;gx R +5mQ)
precision <2 X Upax; 58 no visible
operation mode damage
(P7() =70 I'T]W)
short time room temperature; t.b.f.2) +(0,01% +(0,02% +(0,05%
overload; U=2,5x,[P;yxR + 10 mQ) + 10 mQ) + 10 mQ)
standard <2 X Unax 58 no visible no visible no visible
operation mode damage damage damage
(P7() =250 m\/\/)
4.19 14 (Na) rapid change of |30 minutes at tb.f2 +(0,01% +(0,02% +(0,05%
temperature -55°C and + 10 mQ) +10 mQ) + 10 mQ)
30 minutes at no visible no visible no visible
125 °C; 5 cycles damage damage damage
4.29 45 (XA) component isopropyl alcohol; marking legible;
solvent +23 °C; no visible damage
resistance toothbrush method
4.18.2 58 (Td) resistance to solder bath note 3 +(0,02% +(0,02% +(0,05%
soldering heat method; + 10 mQ) + 10 mQ) + 10 mQ)
260 +5 °C; no visible no visible no visible
10£1s damage damage damage
reflow method 2 +(0,01% - - -
(IR / forced + 10 mQ)
convention) no visible
235 13 °C; damage
10£1s
4172 |58 (Td) solderability solder bath good tinning (= 95% covered); no visible damage
method;
+215°C; 3 s
4.32 21 (Ues) |shear (adhesion) |5 N; 10s no visible damage
4.7 - voltage proof Ums = 100 V; 60 s no flashover or breakdown

Notes
1. Products with tolerance +0,25% and 0,1% are subject to improvement, aiming at 0,05% requirements.
2. Actual requirements were not available before going to press.

]

3. Wave soldering is not recommended.
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T R P E E  E  CA R ETE 53

High pulse load MELF resistor

CMA 0204

L T L O e T X SRSV 271

FEATURES

* Speciality product for EMC sensitive applications

Special carbon film technology for maximum heat stress
capability

Up to 4 kV or 70 W pulse load capability

Resistance range: 10 Q to 100 kQ

Metric sizes:

— DIN: 0204

— CECC:RC 3715M

APPLICATIONS

e Automotive
e Telecommunication

e Industrial equipment.

DESCRIPTION

CMA 0204 speciality MELF resistors with advanced pulse
load capability are the perfect choice for circuitries
exposed to high levels of electromagnetic interference or
electrostatic discharge. The resistors can also be used to
protect the circuitry of signal and mains input lines from
surge pulses. The applications are in all fields of

automotive, telecommunication and industrial equipment.

Production of the CMA 0204 speciality MELF resistors with
advanced pulse load capability is strictly controlled and
follows an extensive set of instructions established for
reproducibility. A homogeneous and dense carbon film is
deposited on a high grade ceramic body (85% Al,O3).
Nickel plated steel termination caps are firmly pressed on
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the coated rods. A special laser is used to achieve the target
value by smoothly cutting a helical groove in the resistive
layer without damaging the ceramics. The resistors are
covered by protective coating designed for electrical,
mechanical and climatic protection.The terminations
receive a final pure tin on nickel plating. Four colour code
rings designate the resistance value and tolerance in
accordance with IEC 60 062.

The result of the determined production is verified by an
extensive testing procedure performed on 100% of the
individual resistors. Only accepted products are laid directly
into the blister tape in accordance with IEC 60 286-3.

The resistors are suitable for processing on automatic SMD
assembly systems. They are suitable for automatic soldering
using wave, reflow or vapour phase. The encapsulation is
resistant to all cleaning solvents commonly used in the
electronics industry, including alcohols, esters and aqueous
solutions.

Where applicable, the resistors are tested in accordance
with CECC 40 401-803 which refers to EN 140 000
(IEC 60 115-1) and EN 140 400 (IEC 60 115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100 114-1.
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High pulse load MELF resistor CMA 0204
QUICK REFERENCE DATA
DESCRIPTION CMA 0204
Metric CECC size RC 3715M
Resistance range 10 Q to 100 kQ
Resistance tolerance 2%
Temperature coefficient see Fig.8
Operation mode standard power
Climatic category (LCT/UCT/days) 55/125/56 55/155/56
Rated dissipation, Pz 0,25 W 0,4 W
Operating voltage, Umax AC/DC 200V
Film temperature 125 °C 155 °C
Max. resistance change at Py 10 Q to 100 kQ
for resistance range,
AR/R max., after:
1000 h +1% +2%
8000 h +3% /1% +5% / =2%
Specified lifetime 8000 h
Permissible voltage against ambient:
1 minute 300V
continuous 75V
Failure rate <1x10%h

Table 1 Tolerance and resistance range

RESISTANCE VALUE()

TOLERANCE

CMA 0204

+2%

10 Q to 100 kQ

Note

1. Resistance value to be selected from E24 series.
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High pulse load MELF resistor CMA 0204

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)
e The resistors have a 12-digit ordering code starting with 2312.
e The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
e The remaining 4 digits indicate the resistance value:
— The first 3 digits indicate the resistance value.
— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION
BLISTER TAPE ON REEL
BL BO
TYPE TOL. 3000 10000
units units
CMA 0204 +2% 159 2.... 149 2....

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3  Last digit of 12NC indicating resistance decade ORDERING EXAMPLE

RESISTANCE DECADE LAST DIGIT The ordering code of a CMA 0204 resistor, value 47 kQ with
+2% tolerance, supplied in blister tape of 3000 units per reel
10€210 999 9 ? is: 2312 159 24703.
100 © to 999 Q

1kQ t0 9,99 kQ
10 kQ to 99,9 kQ
100 kQ to 999 kQ

AlwiN| =
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High pulse load MELF resistor CMA 0204

Type description and ordering code

° We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

C M A 0204 2% BL 47k

ilevn fus
i

Film type —— Resistance vaiue
C = carbon see Table 1
Product code

+ €O Packaging
M = MELF, cylindrical BL = 3 000 units
BO = 10 000 units
Size code —— — ‘——————— Tolerance
A= 0204 +2 %

Metric DIN size
0204

For CMA 0204 the temperature coefficient is not identified in the ordering code.
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High pulse load MELF resistor CMA 0204

FUNCTIONAL DESCRIPTION

Derating
v
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Fig.1 Derating, standard operation.
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Fig.2 Derating, power operation.
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High pulse load MELF resistor

CMA 0204
Single pulse
T T 1 I
X i 1 M
cLE —— CMA 0204
©
©
o
= Rt
o
@
S
a
o -
10 us 100 us 1ms 10 ms 100 ms 1s 10s
Pulse Duration ¢

Continuous pulses

Fig.3  Maximum pulse load, single pulse; for permissible resistance change

equivalent to 8000 h operation.

Continuous Pulse Load P, .,

1

[T 1

—— CMA 0204

\\~~
——
N

10 us 100 ps 1ms 10 ms 100 ms 1s 10s

Pulse Duration ¢;
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Fig.4  Maximum pulse load, continuous pulses; for permissible resistance change
equivalent to 8000 h operation.
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High pulse load MELF resistor CMA 0204

Pulse voltage

5 | [ I i
= —— CMA 0204 |||
)
S \ } I
: | il ==
T | =
& i~ [ [l | L
I I A AT
| L
| A
10 us 100 us 1ms 10 ms 100 ms 1s 10s

Fig.5 Maximum pulse voltage, single and continuous pulses; for permissible resistance change
equivalent to 8000 h operation.
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High pulse load MELF resistor CMA 0204

1,2/50 pulse

S
) I
o)
8 T -
S ] -
> T
2 ]
o =
-
]
:
J%f —— CMA 0204
| | |
10Q 100 Q 1 kQ 10 kQ 100 kQ 1 MQ
Resistance Value R

Fig.6  Pulse load rating in accordance with IEC 60115-1, 4.27; 1,2 us/ 50 ps; 5 pulses at 12 s intervals;
for permissible resistance change 0,5%.

10/700 pulse

o HE=EEEE
o — ] L | =
2 — —— CMA 0204
S
“;; ]
K
mil
00 I - —
i
I
i
~ |
10Q 100 Q 1kQ 10 kQ 100 kQ 1 MQ
Resistance Value R

Fig.7  Pulse load rating in accordance with I[EC 60115-1, 4.27; 10 us / 700 ps; 10 pulses at Tminute intervals;
for permissible resistance change 0,5%.
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High pulse load MELF resistor CMA 0204

Temperature coefficient (T.C.)

—— CMA 0204

Hi

‘ ‘ j‘IHIH [
|
|

|
|
|
[

Temperature Coefficient

R S

10Q 100 Q 1 kQ 10 kQ 100 kQ2 1 MQ 10 MQ

 Resistance Value R

Fig.8 Temperature coefficient of resistance.

Current noise

_ [1] [ [T11T]
P ] l ,¢+ [ LI
b3 LA | —— CMA 0204
g | = : = \_‘\7 77; H | 1
" ! ! I | _
- ==
E = B # %, \% # ! 7{
- 3
e
N - \ T !
1] [ | | ,7,‘7ﬁ R
R A R R
| LI [ T L]
1kQ 10 kQ 100 kQ 1MQ 10 MQ
Resistance Value R.

Fig.9 Current Noise A; in accordance with IEC 60195.
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High pulse load MELF resistor CMA 0204

MECHANICAL DATA

Outlines ¢

For dimensions see Table 4.

Fig.10 Outlines.

Table 4 MELF resistor types, mass and relevant physical dimensions; see Fig.10

TYPE L D L1 min D, K MASS
(mm) (mm) (mm) (mm) (mm) (mg)
CMA0204 3,6 +0/-0,2 1,4 +0/-0,1 1.8 D +0/-0,1 0,8 +0,1 19
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Product specification

High pulse load MELF resistor

CMA 0204

TESTS AND REQUIREMENTS

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

EN 140000/ IEC 60115-1, Generic specification
(includes tests)

EN 140400/ IEC 60115-8, Sectional specification
(includes schedule for qualification approval)

CECC40401-803, Detail specification (includes schedule
for conformance inspection)

Table 5 contains the applicable tests selected from the
documents listed above.

The tests are carried out in accordance with IEC 60068 and
under standard atmospheric conditions in accordance with

IEC 60068-1, 5.3. Climatic category LCT/UCT/56 (rated
temperature range: Lower Category Temperature, Upper
Category Temperature; damp heat, long term, 56 days) is

valid.

Table 5 Test procedures and requirements

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 Table 5 only the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60068-2; a short description of the test procedure is also
given.

IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
ility for product types:
10 Q to 100 kQ

4.5 - resistance - +2%
4.8.4.2 - temperature at20/-55/20°C see Fig.8

coefficient and 20/125/20°C
4.25.1 - endurance; room temperature;

standard U= [P;gX R £ Unax

operation 1,5 h on; 0,5 h off;

mode 70°C; 1000 h +(2% + 0,05 Q)

70°C; 8000 h +(4% + 0,05 Q)

4.25.1 - endurance; room temperature;

power U= JP;ox R < Unax

operation 1,5 hon; 0,5 h off;

mode 70°C; 1000 h th.f.1

70°C; 8000 h t.b.f.(1

4.25.3 - endurance at 125°C; 1000 h +(4% + 0,1 Q)

upper category | 155 °C; 1000 h t.b.f.()

temperature
4.24 3 (Ca) damp heat, 40 2 °C; 56 days;

steady state 93 +2/-3% RH 1% +0,1 Q)
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Product specification

High pulse load MELF resistor CMA 0204
IEC IEC
60115-1 | 60068-2 REQUIREMENTS
T D
CLAUSE TEST TES PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
10 Q to 100 kQ
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat UCT; 16 h
4.23.3 30 (Db) damp heat, |55 °C; 24 h;
cyclic >90% RH; 1 cycle
4.23.4 1 (Aa) cold LCT; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h;
pressure 25+10°C
4.23.6 30 (Db) damp heat, |55 °C; 24 h; 290% RH;
cyclic 5 cycles
LCT = -55 °C; +1% + 0,1 Q)
UCT =155 °C no visible damage
- 1 (Aa) cold -55°C; 2 h +(0,5 % + 0,1 Q)
4.13 - short time room temperature;
overload; U=2,5%,[P,uxR or
standard U=2XUpax 55
operation +(0,25% + 0,1 Q)
mode no visible damage
short time room temperature;
overload; U=2,5x,/P,yxR or
power U=2XUmax 55
operation +(0,25% + 0,1 Q)
mode no visible damage
4.19 14 (Na) rapid change |30 minutes at 55 °C; +(0,5% + 0,1 Q)
of temperature |30 minutes at +125°C; no visible damage
5 cycles
4.29 45 (XA) | component isopropyl alcohol; +23 °C; marking legible;
solvent toothbrush method no visible damage
resistance
4.18.2 58 (Td) resistance to unmounted components; +(0,5% + 0,1 Q)
soldering heat | 260+5°C; 1015 no visible damage
4.17.2 58 (Td) solderability | solder bath method; good tinning (= 95% covered);
+215°C; 3 s no visible damage
4.32 21 (Ue3) |shear 5N;10s no visible damage
(adhesion)
4.7 - voltage proof | Ugms = 100 V; 60 s no flashover or breakdown
Note

1. Actual requirements were not available before going to press.
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Product specification

High frequency
MELF resistors

MMU 0102 HF; MMA 0204 HF;

MMB 0207 HF

FEATURES

e Speciality product for RF applications

e Low-inductance non-helical trimmed product
Suitable for more than 10 GHz

e Resistance range: 1,5 Q to 475 Q

e Metric sizes:
— DIN: 0102; 0204; 0207
— CECC: RC2211M; RC 3715M; RC 6123M

APPLICATIONS

e Telecommunication equipment

e Industrial electronics.

DESCRIPTION

MMU 0102 HF, MMA 0204 HF and MMB 0207 HF
speciality thin film MELF resistors for RF applications are
the perfect choice in high frequency circuit designs where
the impedance change due to the parasitic inductance of
regular and professional resistors can not be accepted.
Typical applications are in the fields of telecommunication
equipment and industrial electronics. In special situations
where MMU 0102 HF, MMA 0204 HF or MMB 0207 HF
resistors were mounted to a solid ground plane or module
case, the rated power dissipation could have been
exceeded by far.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on a high
grade (85% Al,O3, for MICRO-MELF: 96% Al,O3) ceramic
body and conditioned to achieve the desired temperature

2000 Sep 08

coefficient. Nickel plated steel termination caps are firmly
pressed on the metallised rods. A special laser is used to
achieve the target value by smoothly cutting a non helical
groove with a resulting low inductivity in the resistive layer
without damaging the ceramics. The resistor elements are
covered by a protective coating designed for electrical,
mechanical and climatic protection.The terminations
receive a final pure tin on nickel plating. Four or five colour
code rings designate the resistance value and tolerance in
accordance with IEC 60062. Additional black dots near the
3rd colour ring identify the special HF product.

The result of the determined production is verified by an
extensive testing procedure performed on 100% of the
individual resistors. Only accepted products are laid directly
into the blister tape in accordance with IEC 60286-3 or bulk
case in accordance with IEC 60286-6.

The resistors are suitable for processing on automatic SMD
assembly systems. They are suitable for automatic soldering
using wave, reflow or vapour phase. The encapsulation is
resistant to all cleaning solvents commonly used in the
electronics industry, including alcohols, esters and aqueous
solutions.

Where applicable, the resistors are tested in accordance
with CECC 40 401-803 which refers to EN 140 000
(IEC 60 115-1) and EN 140 400 (IEC 60 115-8).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100 114-1.
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Product specification

High frequency
MELF resistors

MMU 0102 HF; MMA 0204 HF;

MMB 0207 HF

QUICK REFERENCE DATA

DESCRIPTION MMU 0102 HF MMA 0204 HF MMB 0207 HF
Metric CECC size RC 2211M RC 3715M RC 6123M
Resistance range 6,8 2Qt0470 Q 1,5Q1t0475Q 6,8 Qto 470 Q
Resistance tolerance 2% 1% +2%
Temperature coefficient +50 ppm/K
Operation mode standard power standard power standard power
Climatic category
(LCT/UCT/days) 55/125/56 55/155/56 55/125/56 55/155/56 55/125/56 55/155/56
Rated dissipation, Pyo 0,2 W 03 W 0,25 W 0,4 W 0,4 W 1,0 W
Operating voltage, Upax AC/DC limited by P7o limited by Py limited by P
Film temperature 125 °C 155 °C 125°C 155 °C 125°C 155 °C
Max. resistance change at Py for 6,8 Q10470 Q 1,5Q1t0475Q 6,8 Qto 470 Q
resistance range,
AR/R max., after:
1000 h <0,25% <0,5% <0,25% <0,5% <0,25% <0,5%
8000 h <0,5% <1,0% <0,5% <1,0% <0,5% <1,0%
225000 h <1,5% - <1,5% - <1,5% -
Specified lifetime 225000 h 8000 h 225000 h 8000 h 225000 h 8000 h
Permissible voltage against
ambient :
1 minute 150 V 300V 500 V
continuous 75V 75V 75V
Failure rate <2,0x 10°%h <0,7 x 107%h <0,7 x 10°%h
Note
1. Specified power rating requires dedicated heat-sink pads.
Table 1  Temperature coefficient and resistance range
DESCRIPTION RESISTANCE VALUE()
T.C. TOLERANCE MMU 0102 HF MMA 0204 HF MMB 0207 HF
+2% 6,8 Q10470 Q; 50 Q - 6,8 Qt0 470 Q; 50 Q
+50 ppm/K
+1% - 1,5Qt0475Q; 50 Q -
Note

1. Resistance value to be selected from E24 series for £2% tolerance and from E96 series for +£1% tolerance.
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High frequency MMU 0102 HF; MMA 0204 HF;
MELF resistors _ MMB 0207 HF

ORDERING INFORMATION )

Components may be ordered by u:sing either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC. - :
Numeric Ordering code (12NC)

¢ The resistors have a 12-digit ordering code starting with 2312.
¢ The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
¢ The remaining 4 digits indicate the resistance value:

- The first 3 digits indicate the resistance value.

— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION
BLISTER TAPE ON REEL BULK CASE
B1 B2 - BL B7 BO M3 M8
TYPE T.C. TOL. 1000 2000 3000 7000 10000 3000 8000
units units units units units units units
MMU 0102 HF | £50 ppm/K | £2% | 173 0.... - 168 0.... - 178 0.... - 063 0
MMA 0204 HF | £50 ppm/K | £1% | 143 0.... - 158 0.... — 148 0.... 043 0.... -
MMB 0207 HF | £50 ppm/K | £2% | 183 0.... | 198 0.... - 188 0.... - - -

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3  Last digit of 12NC indicating resistance decade ORDERING EXAMPLE
RESISTANCE DECADE LAST DIGIT The ordering code of a MMU 0102 HF resistor, value 50 Q
and TC 50 with £2% tolerance, supplied in blister tape of
102109990 8 3000 units per reel is: 2312 168 0500 9.
10Q1t0 99,9 Q 9
100 Q to 999 Q 1
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Product specification

High frequency
MELF resistors

MMU 0102 HF; MMA 0204 HF;
MMB 0207 HF

Type description and ordering code

o We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

Film type
M = metal

Product code
M = MELF, cylindrical

Size code
U=0102
A =0204
B = 0207

Metric DIN size
0102
0204
0207

U 0102-50 2% HF BL 50 R
T2 2 AL

Resistance value
see Table 1

Packaging

B1 = 1000 units

B2 =2 000 units

BL = 3 000 units

B7 =7 000 units

BO = 10 000 units

M3 = 3 000 units (bulk case)
M8 = 8 000 units (bulk case)

Suffix
HF = High frequency

Tolerance
+1 %
+2 %

Temperature coefficient
+50 ppm/K

2000 Sep 08
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High frequency MMU 0102 HF; MMA 0204 HF;
MELF resistors MMB 0207 HF

FUNCTIONAL DESCRIPTION

Derating
7

Y T 11T
s m—_\IMB 0207 HF

2 = MMA 0204 HF |—
s — MMUO102HF | |
]

2

o

]

3

)

o

\\
N
\\
T
",
PaN
-50 0 50 70 100 °C 150
Ambient Temperature %,y

Fig.1 Derating, standard operation.

v
a [T T T ]
5 m—MMB 0207 HF
=] =— MMA 0204 HF |—
2 \ — MMU 0102 HF | _|
2 N\
: .
8 \
o
T~ N
\\\ ‘\
PraNy
-50 0 50 70 100 °C 150
’ Ambient Temperature 27,

Fig.2 Derating, power operation.
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High frequency MMU 0102 HF; MMA 0204 HF;
MELF resistors MMB 0207 HF

RF-behaviour '

6,8 Q 270

1ZI/R

N\

L‘\
\
(1A

0, 0,3 i 10 GHz 20
' Frequency f

Fig.3 1ZI/R for MMU 0102 HF.
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0,1 0,3 1 10 GHz 20
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Fig.4 IZI/R for MMA 0204 HF.
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High frequency MMU 0102 HF; MMA 0204 HF;
MELF resistors MMB 0207 HF
o« 82Q 270 | | /150Q
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Fig.5 1ZI/R for MMB 0207 HF.
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High frequency MMU 0102 HF; MMA D204 HF:
MELF resistors MMB 0207 HF

MECHANICAL DATA

Outlines

For dimensions see Table 4.

Fig.6 Outlines.

Table 4 MELF resistor types, mass and relevant physical dimensions; see Fig.6

TYPE L D L1 min D, K MASS
(mm) (mm) (mm) (mm) (mm) (mg)
MMU 0102 HF | 2,2 +0/-0,1 1,1 +0/-0,1 1,2 D +0/-0,04 0,4 £0,05 7
MMA 0204 HF | 3,6 +0/-0,2 1,4 +0/~-0,1 1,8 D +0/-0,15 0,8 +0,1 19
MMB 0207 HF | 5,8 +0/-0,2 2,2 +0/-0,2 2,8 D +0/-0,2 1,240,2 78
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Product specification

High frequency
MELF resistors

MMU 0102 HF; MMA 0204 HF;
MMB 0207 HF

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with the

following specifications:

EN 140000/ IEC 60115-1, Generic specification

(includes tests)

EN 140400/ IEC 60115-8, Sectional specification
(includes schedule for qualification approval)

CECC 40401-803, Detail specification (includes schedule

for conformance inspection)

Table 5 contains the applicable tests selected from the

documents listed above.

The tests are carried out in accordance with IEC 60068 and
under standard atmospheric conditions in accordance with
IEC 60068-1, 5.3. Climatic category LCT/UCT/56 (rated

Table 5  Test procedures and requirements

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
1 060 mbar).

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

In Table 5 only the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60068-2; a short description of the test procedure is also
given,

IEC 1EC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product types:
6,8 Qt0 470 Q
1,5Q10 475 Q
6,8 Qto 470 Q
4.5 - resistance - MMU 0102 HF, MMB 0207 HF: +2%
MMA 0204 HF: £1%
4.8.4.2 - temperature |at20/-55/20 °C and +50 ppm/K
coefficient 20/125/20°C
4.25.1 - endurance; room temperature;
standard U= JP;yxR
operation < Umax
mode 1,5 hon; 0,5 h off;
70 °C; 1000 h +(0,25% + 50 mQ)
70 °C; 8000 h +(0,5% + 50 mQ)
endurance; | room temperature;
power U= JP;yx R
operation < Upmaxi
mode 1,5 hon; 0,5 h off;
70 °C; 1000 h +(0,5% + 50 mQ)
70 °C; 8000 h +(1% + 50 mQ)
4.25.3 - endurance at 125 °C; 1000 h +(0,5% + 50 mQ)
upper 155 °C; 1000 h +(1% + 50 mQ)
category
temperature
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High frequency
MELF resistors

MMU 0102 HF; MMA 0204 HF;
MMB 0207 HF

IEC IEC
60115-1 | 60068-2 REQUIREMENTS
EST PROCEDURE
CLAUSE TEST T C PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product t
’ 6,8 Q10470 Q
1,5Qt0475Q
6,8 Q10470 Q
4.24 3 (Ca) damp heat, |40 +2 °C; 56 days; +(0,5% + 50 mQ)
steady state | 93 +2/-3% RH
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat UCT; 16 h
4.23.3 30 (Db) damp 55°C; 24 h;
heat, 290% RH; 1 cycle
cyclic
4.23.4 1 (Aa) cold LCT; 2 h
4235 13 (M) low air 8,5 kPa; 2 h;
pressure 25+10°C
4.23.6 30 (Db) damp 55 °C; 24 h; 290% RH;
heat, 5 cycles
cyclic LCT = =55 °C; +(0,5% + 50 mQ)
UCT =155 °C no visible damage
- 1 (Aa) cold -55°C; 2 h +(0,1% + 10 mQ)
4.13 - short time room temperature; +(0,1% + 10 mQ)
overload; U=2,5x% /P,y xR or no visible damage
standard U=2XUpag 55
operation
mode
short time room temperature; +(0,1% + 10 mQ)
overload; U=2,5%/P,yxR or no visible damage
power U=2XUmax 55
operation
mode
4.19 14 (Na) rapid change | 30 minutes at =55 °C; +(0,25% + 50 mQ)
of 30 minutes at 155°C; no visible damage
temperature |5 cycles
4.29 45 (XA) | component | isopropyl alcohol; marking legible;
solvent +23 °C; toothbrush no visible damage
resistance method
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High frequency MMU 0102 HF; MMA 0204 HF;
MELF resistors MMB 0207 HF
IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE | TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product types:
6,8 Qto 470 Q
1,5Qt0475Q
. M 6,8 Qto 470 Q
4.18.2 58 (Td) resistance to | solder bath method; +(0,5% + 50 mQ)
soldering 260£5°C; 10+ 1s no visible damage
heat
4.17.2 58 (Td) solderability | solder bath method; good tinning (= 95% covered);
. 215°C; 3s no visible damage
4.32 21 (Ue3) |shear 5N;10s no visible damage
(adhesion)
4.7 - voltage proof | Ugms = 100 V; 60 s no flashover or breakdown
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Linear leaded resistors

Selection guide

TOLERANCE DISSIPATION
APPLICATION TYPE RANC RESISTANCE PAGE
(%) RANGE atC | w
Metal film
SFR16S 1 Qto 3 MQ 0.50
Standard SFR25 *5 70 0.40 152
0.22 Q to 10 MQ
SFR25H 0.50
MBA 0204 0.22 Qto 10 MQ 0.4
Professional MBB 0207 +0.5; £1; £5 0.22 Qto 22 MQ 70 0.6 165
MBE 0414 0.22 Qto 22 MQ 1.0
MBA 0204 22 Qto 332 kQ 0.25
Precision MBB 0207 +0.1; £0.25 10 Qto 1 MQ 70 0.4 178
MBE 0414 22 Qto 1.5 MQ 0.65
UXA 0204 22 Qto 221 kQ 0.05
+ :+0.1; +0.05;
Ultra Precision UXB 0207 _0'25’_:881' *0.05; 10 Qto 1 MQ 85 0.125 189
UXC 0309 o 10Qto 1 MQ 0.25
. +0.5; £0.25; £0.1 499 Qto 1 MQ 0.25
Ultra Precision MPR24 70 201
+0.05; £0.02; +0.01 24 Q to 100 kQ 0.125
Application specific
‘ NFR25 0.33
Fusible +5 0.22 Qto 15 kQ 70 209
NFR25H 0.50
VR25 +1; £5; £10 100 kQ to 22 MQ 0.25 219
High ohmic/high voltage |VR37 +1: 45 100 kQ to 33 MQ 70 0.50 225
VR68 T 100 kQ to 68 MQ 1.0 231
Low ohmic surge LSR37 +10; £20 220 Qto 10 kQ 70 0.5 237
High pulse load CBB 0207 +2 10 Qto 1.5 MQ 70 0.6 244
High frequency MBA 0204 HF +2 1.5Q1t0470 Q 70 0.4 256
Power
022Qt01Q 0.6
PRO1
1Qto1MQ 1
. 033Qto1Q 1.2
Metal film power PRO2 +1; £5 70 266
1Qto1MQ 2
068Qto1Q 1.6
PRO3
1Qto1 MQ 3
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Linear leaded

resistors

Selection guide

DISSIPATION
APPLICATION TYPE TOLERANCE RESISTANCE PAGE
(%) RANGE at°C w
ACO1 0.1 Qto 2 kQ 1
ACO3 0.1 Qto 4.7 kQ 3
ACO4 0.1 Q10 6.8 kQ 4
. ACO05 0.1 Qto 8.2 kQ 5
Cemented wirewound %5 40 289
ACO07 0.1 Qto 15 kQ 7
AC10 0.68 Q to 27 kQ 10
AC15 0.82 Q to 39 kQ 15
AC20 1.2 Q1o 56 kQ 20
SMWO02; SMF02 2
Miniature power SMW03; SMF03 5 0.1 Qto 47 kQ 70 3 312
SMWO05; SMFO5 5
RMWO03; RMFO03 0.22 Qto 39 kQ 3
RMWO05; RMFO5 0.47 Qto 51 kQ 5
Power +5; £10 70 318
RMWO07; RMFO7 0.68 Q to 100 k 7
RMW10; RMF10 1Qto 150 kQ 10
PACO1 0.22 Q10 2.2 kQ 1
PAC02 0.1 Qto 3.6 kQ 2
. PACO3 0.1 Qto 4.7 kQ 3
Power precision +1 25 325
PAC0O4 0.1 Q10 8.2 kQ 4
PACO5 0.68 Q to 10 kQ 5
PACO6 0.68 Qto 12 kQ 6
Application specific power
Low ohmic values LVRO5 +5 0.01 Qt0 0.10 Q | 40 5 331
Maintenance types (not for new designs)
. MRS16 499 Qto 1 MQ 0.4
Metal film +1 70 340
MRS25 1Qto 10 MQ 0.6
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Linear leaded resistors ) Packaging

PACKAGING

Dimensions of ammopack and reel

==
=y
\%\//
N
[ MBC680
\M
\
For dimensions see Table 3.
Fig.1 Bandolier in ammopack.
22030' (16x)
N
(1)
30 77 856 Q
- - 22,5
j 3
MBC
Lw v 1BC687
-« R—>
220 mm leader at
beginning and end

Dimensions in mm.

For dimensions see Table 4.

(1) 26 mm for UXB 0207.

Fig.z Bandolier on reel.

2000 Sep 08 142



BCcomponents

Linear leaded resistors

Packaging

Dimensions of ammopack (radial taped)

JW76

Dimensions in mm.
For dimensions see Table 1.

Fig.3 Dimensions of ammopack (radial taped).

Table 1 Resistor type, quantities and dimensions of the packaging for radial taped in ammopack; see Fig.3

PACKAGING DIMENSIONS
pR?:()PLEJCT QUANTITY AMMOPACK
M N P

(mm) (mm) (mm)
SFR25 4000 45 262 330
NFR25 4000 45 262 330
NFR25H 4000 45 262 330
PRO1 4000 45 262 330
PRO2 3000 45 262 330
ACO1 2500 45 262 330
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Linear leaded resistors Packaging

Dimensions of box (products with cropped or formed leads)

Dimensions in mm.
For dimensions see Table 2.

Fig.4 Dimensions of box.

Table 2 Resistor type, quantities and dimensions of the packaging for cropped and formed, loose in box; see Fig.4

PACKAGING DIMENSIONS
PR(]??PléCT QUANTITY LOOSE IN BOX
M N P
(mm) (mm) (mm)
PRO1 1000 105 70 205
PRO2 500 or 1000 105 70 205
PRO3 250 or 500 105 70 205
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Linear leaded resistors

Packaging

Products with straight leads

Dimensions in mm.

0.8 max displacement between any
> |+ two resistors

Maximum 1 mm per 10 spacings.
Maximum 0.5 mm per 5 spacings.
For dimensions see Tables 3 and 4.

Fig.5 Axial style on tape.

Table 3 Resistor type, quantities and packaging dimensions for axial taped in ammopack; see Figs 1 and 5

PACKAGING DIMENSIONS
PR?\I()pléCT QUANTITY AXIAL TAPED ON BANDOLIER AMMOPACK
a A |By-B, | s M N P
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
SFR16S 1000 6+0.5 52.5%1.5 +1.2 5 75 30 140
5000 6 0.5 52.5+1.5 +1.2 5 75 73 270
SFR2S 1000 6+0.5 52 +1.5/~0 +1.2 5 82 28 262
5000 6+0.5 52 4+1.5/-0 +1.2 5 78 98 270
1000 6 0.5 52 +1.5/-0 +1.2 5 82 28 262
SFR25H
5000 6+0.5 52 4+1.5/-0 +1.2 5 78 98 270
1000 6 0.5 53+2.0 +1.2 5+0.5 75 30 187
MBA 0204
5000 6 0.5 5342.0 +1.2 540.5 75 55 330
1000 6+0.5 5342.0 +1.2 540.5 75 40 187
MBB 0207
5000 640.5 5342.0 +1.2 540.5 75 85 330
MBE 0414 1000 6+0.5 63 2.0 +1.2 540.5 45 88 378
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Linear leaded resistors Packaging
PACKAGING DIMENSIONS
PRODUCT QUANTITY AXIAL TAPED ON BANDOLIER AMMOPACK
TYPE a A |B;-B, | s M N p

(mm) (mm) (mm) (mm) (mm) (mm) (mm)
UXA 0204 1000 640.5 53 42.0 510.5 5 75 30 187
UXB 0207 1000 640.5 53 42.0 5+0.5 5 75 40 187
UXC 0309 1000 6+0.5 65 +2.0 510.5 5 75 45 378
1000 620.5 | 52+1.5/-0 +1.2 5 82 28 262
NPR2S 5000 640.5 | 52+1.5/-0 +1.2 5 78 98 270
NFR25H 1000 6405 | 52+1.5/-0 +1.2 5 82 28 262
5000 620.5 | 52+1.5/-0 +1.2 5 78 98 270
1000 640.5 | 52+1.5/0 +1.0 5 82 28 262
VR25 2000 640.5 | 26+1.5/-0 +1.0 5 50 50 255
5000 640.5 | 52+1.5/-0 +1.2 5 78 98 270
VR37 1000 6+0.5 | 52+1.5/-0 +1.2 5 76 60 262
VR68 500 5+40.5 66.7 £1.5 +1.2 10 85 112 258
LSR37 1000 6+0.5 | 52+1.5/-0 +1.2 5 76 60 262
CBB 0207 1000 6+0.5 53 42.0 +1.2 5405 | 75 40 187
5000 6+0.5 53 42.0 +1.2 5405 | 75 85 330
1000 640.5 53 42.0 +1.2 5+0.5 | 75 30 187

MBA 0204 HF
5000 6+0.5 53 £2.0 +1.2 5405 | 75 55 330
PROT 1000 6+0.5 53 2.0 +1.2 5 97 28 262
PROT 5000 6+0.5 | 52+1.5/-0 +1.2 5 78 98 270
PRO2 1000 6+0.5 73 £1.5 +1.2 5 97 59 262
PRO2 1000 640.5 | 52+1.5/-0 +1.2 5 76 60 262
PRO3 500 6+0.5 80 £1.5 +1.2 10 99 77 259
PRO3 500 6+0.5 63 £1.5 £1.2 5 85 77 259
ACOT 1000 6+0.5 63 +4 £1.2 10 85 60 263
ACO3 500 620.5 63 4 +1.2 10 85 77 259
ACO4 500 6+0.5 63 +4 +1.2 10 85 77 259
ACO5 500 540.5 63 +4 +1.2 10 85 112 259
ACO7 500 540.5 74 4 +1.2 10 93 115 259
PACO1 500 6+0.5 63 1 +1.2 10 85 60 263
PACO2 500 640.5 63 1 +1.2 10 85 60 263
PAC03 500 6+0.5 63 1 +1.2 10 85 60 263
PACO4 500 640.5 7141 +1.2 10 97 120 273
PACO5 500 6+0.5 71 £1 +1.2 10 97 120 273
PACO6 500 6+0.5 71 £1 +1.2 10 97 120 273
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Linear leaded resistors Packaging

Table 4  Resistor type, quantities and packaging dimensions for axial taped on reel; see Figs 2 and 5

PACKAGING DIMENSIONS
PR??PLéCT QUANTITY AXIAL TAPED ON BANDOLIER REEL
a A [By - Byl S Q \% R
(mm) (mm) (mm) (mm) (mm) (mm) (mm)

SFR16S 5000 6 0.5 52.5 1.5 *1.2 5 265 75 86
SFR25 5000 6 0.5 52 +1.5/-0 1.2 5 305 75 86
SFR25H 5000 6 %0.5 52 +1.5/~0 +1.2 5 305 75 86
UXB 0207 5000 6 0.5 53 +2.0 +1.2 540.5 315 70 80
NFR25 5000 6 +0.5 52 +1.5/-0 +1.2 5 305 75 86
NFR25H 5000 6 0.5 52 +1.5/-0 *1.2 5 305 75 86
VR25 5000 6 +0.5 52 +1.5/-0 +1.2 5 305 75 86
VR37 5000 6 +0.5 52 +1.5/-0 +1.2 5 356 75 86
LSR37 5000 6 0.5 52 +1.5/~0 +1.2 5 356 75 86
PRO1 5000 6 +0.5 73 £1.5 +1.2 5 305 90 99
PRO1 5000 6 0.5 52 +1.5 +1.2 5 305 75 86
PRO2 5000 6 0.5 52 +1.5 *1.2 5 356 75 86
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Linear leaded resistors Packaging

Products with radial leads

Ah—

MLB656

il Fﬁ( i\ o =30° to 40°
a

=0,
|l a==1.3mm j
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detail A
Fig.6 Bandolier for types with radial leads.
Table 5 Product dependent tape dimensions; see Fig.6
SYMBOL PARAMETER TYPE VALUE TOLERANCE UNIT
D maximum body diameter mm
A maximum body length see detailed product specification mm
d lead wire diameter mm
SFR25 ' 29 max. mm
NFR25 29 max. mm
, NFR25H 29 max. mm
Hy component height —
PRO1 29 max. mm
PRO2 . 29 3.0 mm
ACOT 29 +3.0 mm
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Linear leaded resistors u Packaging

Table 6 Tape dimensions; non-product dependent; see Fig.6

SYMBOL PARAMETER VAL‘UE TOLERANCE UNIT

P pitch of components 12.7 +1.0 mm
Po feed-hole pitch 12.7 +0.2 mm

cumulative pitch error per 20 spacings ' 1.0 mm
Py feed-hole centre to lead at topside at the tape 3.85 0.5 mm
P, feed-hole centre to body centre 6.35 +1.0 mm
F lead-to-lead distance 4.8 +0.7/-0 mm
Ah component alignment 0 A +1.2 mm
Ag component alignment 0 +3° deg
\4% tape width ©18.0 +0.5 mm
Wo minimum hold down tape width 5.5 - mm
Wi hole position 9.0 0.5 mm
W, maximum hold down tape position 0.5 - mm
Ho lead wire clinch height 16.5 0.5 mm
H height of component from tape centre 19.5 +1 mm
Do feed-hole diameter 4.0 ‘ +0.2 mm
t total tape thickness 0.4 —-0/+0.5 mm
L maximum length of snipped lead 11.0 - mm
L minimum lead wire (tape portion) shortest lead 2.5 - mm
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LOW POWER PRODUCT DATA

LOW POWER
Standard 5%: SFR16S/25/25H

Professional 0.5%; 1%; 5%: MBA 0204; MBB 0207; MBE 0414

Precision 0.1%; 0.25%: MBA 0204; MBB 0207; MBE 0414

Ultra precision 0.25%; 0.1%; 0.05%; 0.01%: UXA 0204; UXB 0207; UXC 0309
Ultra precision 0.5%; 0.25%; 0.1%; 0.05%; 0.02%; 0.01%: MPR24

Fusible 5%: NFR25/25H

High ohmic/high voltage 1%; 5%; 10%: VR25

High ohmic/high voltage 1%; 5%: VR37

High ohmic/high voltage 1%; 5%: VR68

Low ohmic/surge 10%; 20%: LSR37

High pulse-load 2%: CBB 0207

High frequency 2%: MBA 0204HF

Page

1562
165
178
189
201
209
219
225
231
237
244

256



BCcomponents

Standard metal film resistors

FEATURES

s Low cost
e Low noise
e Small size (SFR16S).

APPLICATIONS

DESCRIPTION

A homogeneous film of metal alloy is
deposited on a high grade ceramic
body. After a helical groove has been
cut in the resistive layer, tinned
connecting leads of electrolytic copper

are welded to the end-caps.

Product specification
S S R S S s

SFR16S/25/25H
T T B A S S R

type SFR16S; light-green for type

SFR25 and red-brown for type
SFR25H) which provides electrical,
mechanical and climatic protection.
The encapsulation is resistant to all
cleaning solvents, in accordance with
“MIL-STD-202E, method 2157, and

“IEC 60068-2045".
e General purpose resistors. The resistors are coated with a
coloured lacquer (light-blue for
QUICK REFERENCE DATA
VALUE

DESCRIPTION

SFR16S SFR25 SFR25H

Resistance range 1Qto3 MQ 0.22 Q to 10 MQ and jumper (0 Q)

Resistance tolerance

+5%, E24 series

Temperature coefficient:
R<4.7 Q
4.7 Q<R <100 kQ
100 kQ <R <1 MQ
R>1MQ

<4250 x 107%/K
<4100 x 1079/K
<4250 x 1076/K
<#250 x 107¢/K

<+100 x 1076/K
<+100 x 1076/K
<+100 x 1076/K
<4250 x 1079/K

<+100 x 1076/K
<+100 x 107¢/K
<+100 x 1079/K
<4250 x 1076/K

Absolute maximum dissipation 0.5W 0.4W 0.5W

at Tamp = 70 °C

Thermal resistance, Ry, 170 K/W 200 K/W 150 K'W

Maximum permissible voltage 200V 250V 350V

Noise:
R < 68 kQ max. 0.1 pvV/~V max. 0.1 uV/VvV max. 0.1 uV/V
68 kQ <R <100 kQ max. 0.5 uV/V max. 0.1 pv/V max. 0.1 pV/vV
100 kQ <R <1 MQ max. 1.5 uV/V max. 0.1 pV/VvV max. 0.1 pV/vV
R>1MQ max. 1.5 pV/V max. 1.5 pv/VvV max. 1.5 pvV/v

Basic specifications

IEC 60115-1 and 60115-2

Climatic category (IEC 60068)

55/155/56

Stability, AR/R max., after:
load:
R<1T MQ
R>1 MQ
climatic tests:
R<1 MQ
R>1MQ
soldering

short time overload

+1% + 0.05 Q
+1% + 0.05 Q

+1% + 0.05 Q
+1% + 0.05 Q
+0.25% + 0.05 Q
+0.25% + 0.05 Q

+1% + 0.05 Q
+1% + 0.05 Q

+1% + 0.05 Q
+1% + 0.05 Q
+0.25% + 0.05 Q
+0.25% + 0.05 Q

+1% + 0.05 Q
2% +0.1Q

+1% + 0.05 Q
2% + 0.1 Q
+0.25% + 0.05 Q
+1% + 0.05 Q
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Product specification

Standard metal film resistors

SFR165/25/25H

ORDERING INFORMATION

Table 1 Ordering code indicating resistor type and packaging
ORDERING CODE 23.. ... .....
BANDOLIER IN AMMOPACK BANDOLIER ON REEL
TYPE RADIAL TAPED STRAIGHT LEADS STRAIGHT LEADS

4000 units 1000 units 5000 units 5000 units
SFR16S - 22187 73... 22 187 53... 22 187 83...
SFR25 06 184 03... 22181 53... 22 181 43... 22181 63...
SFR25 jumper(® - - 22 18190019 -
SFR25H - 22186 16... 22 186 76... 22186 26...

Note

1. The jumper has a maximum resistance Rmax = 10 mQ at 5 A.

Ordering code (12NC)

e The resistors have a 12-digit
ordering code starting with 23

The subsequent 7 digits indicate the

resistor type and packaging;

see Table 1.

e The remaining 3 digits indicate the

resistance value:

- The first 2 digits indicate the

resistance value.

— The last digit indicates the
resistance decade in accordance

with Table 2.

2000 Sep 08

Table 2

Last digit of 12NC

RESISTANCE
DECADE

LAST DIGIT

0.22t00.91 Q

1t09.76 Q

10t0 97.6 Q

100 to 976 Q

110 9.76 kQ

10 to 97.6 kQ

100 to 976 kQ

11t09.76 MQ

10 MQ

||l WIN|—=|O||N
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ORDERING EXAMPLE

The ordering code of a SFR25 resistor,
value 5600 Q +5%, taped

on a bandolier of 5000 units in
ammopack is: 2322 181 43562.




BCcomponents Product specification

Standard metal film resistors SFR16S/25/25H

FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E24 series for resistors with a tolerance of +5%.
The values of the E24 series are in accordance with “IEC publication 60063”.

Tamb = 40 °C 70 °C
0.5
P i
(W)
0.4
0,

03 / 100 °C
0.2 A 125 °C

0.1
155 °C

QK\
>
\\}
\QQQ
15 1.0 07 05 0.3 0.2 01%  AR/RforR<100 kQ

20 15 1.0 07 05 0.3 02%  AR/RforR>100kQ EASS

SFR16S

Fig.1 Drift nomogram.
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Standard metal film resistors SFR16S/25/25H
I
Tamb = 40 °C 70 °C
100
P
(%) o
75 100 °C
50 1 125 °C
25
155 °C
A\
\“000
\006‘\
20 15 10 07 05 0.3 02%  AR/RforR<1MQ
3.0 20 1.0 07 05 03%  AR/RforR>1MQ
MLBE51

SFR25(H)
» = 0.4 W (SFR25) or 0.5 W (SFR25H).

Fig.2 Drift nomogram.
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Standard metal film resistors SFR16S/25/25H

Limiting values

IYPE LIMITING VOLTAGE(") LIMITING POWER
_ v) W)
SFR16S ‘ 200 0.5
SFR25 250 0.4
SFR25H 350 0.5

Note

1. The maximum voltage that may be continuously applied to the resistor element, see “/EC publication 60115-1".

The maximum permissible hot-spot temperature is 155 °C.

DERATING

The power that the resistor can dissipate depends on the operating temperature; see Fig.3.

P 100 - MLB650
max l
(%Prated) :
75 |
|
I
50 |
|
! N
- | ~
25 : R>1MQ | ~_
| : \\\
. | | SN
0 5 T t T T T T Y
40 60 70 80 100 120 o140 155
Tamb ("C)

Fig.3 Maximum dissipation (Pmay) in percentage of rated power as a function of the ambient temperature (T,mp).
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Standard metal film resistors , SFR169/25/25H

PULSE LOADING CAPABILITIES

MEA685 - 1
10°
A
Pmax
w)
N~
~ ™~
102
SN[ tp/j= 1000 == T
==l 200 =
SSSE] - =
T~ 100 === N~
10 EE 50
20
10 5 N =
— 5 T TN
R RN —— ~
1 2 — N ™
1071
1078 1075 1074 1073 1072 10~" ti (s) 1
SFR16S
Fig.4  Pulse on a regular basis; maximum permissible peak pulse power (Pp,y) as
a function of pulse duration (t;).
MEA689
600 1 l J
A
Vmax :
V)
500 —
mmety
~
NN
400 S
N
N
\\
300 ™
N
N
\\\
200
100
0 6 5 -4 3 2 -1 1
- - - - 1
10 10 10 10 10 0 1)
SFR16S
Fig.5 Pulse on a regular basis; maximum permissible peak pulse voltage (Vmax) as
a function of pulse duration (t;).
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BLcomponents
Standard metal film resistors SFR16S/25/25H
MLB389
10°
A
Pmax [
(W) .
N
~~ L
102 =
tp/tj= 1000 -
s 500 ™~
e iy — S =
— | [ [[[[ 100 T T T~ —
10 EEE=50 —
20
10 il Smass B
5 I b s
P—teetd | | —
’ M—] =~
2 ...
Ny
107"
1078 1078 1074 1073 1072 107" t; () 1
SFR25
Fig.6  Pulse on a regular basis; maximum permissible peak pulse power (Ppay) as
a function of pulse duration (t;).
MEA678
600
A
Vmax
V)
500 SS
\~~
\\
400 : N
N
\\\.
300
200
100
%6 -5 -4 -3 -2 -1 1
10 10 10 - 10 10 10 t
SFR25
Fig.7  Pulse on a regular basis; maximum permissible peak pulse voltage (Vmay) as
a function of pulse duration (t;).
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BCcomponents
Standard metal film resistors SFR16S/25/25H
MLB653
10°
A
Pmax =
(W) = =+
, tp/t ;= 1000 T ML
10 = £500: S
20 =
FFE100 = :
——— 50 e ~
TS SSHY
10 20 — M~
10 =
5 ] E— — i
111 N
1 2 “"‘-\\ LI
101
1076 1078 1074 1073 1072 107" t; (s) 1
SFR25H
Fig.8  Pulse on a regular basis; maximum permissible peak pulse power (P, as
a function of pulse duration (t;).
MLB654
1200
A
Vmax
)
g =—
L
800 <~
\\\~
N
N
\\\
400
\\\\
~L ]
0 6 5 4 3 2 1
3 - 10 - - 10°
10 10 0 10 10 0 1) 1
SFR25H
Fig.9 Pulse on a regular basis; maximum permissible peak pulse voltage (Vmax) as
a function of pulse duration (t).
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Product specification

Standard metal film resistors SFR16S/25/25H
Application information
MEA591 60 MEA592
/ 2l 5/10l/1s er—
100 / AT IVAvi
/ « Vi
AT 1 40 ////
® /| /////
A 7/
5 | W
T A/
// ! //
7 |
A ! 4
6 | N4
0 0.2 04 06 p () 08 0 02 04 06 p ) 08

SFR16S

Fig.10 Hot-spot temperature rise (AT) as a
function of dissipated power.

SFR16S

Fig.11 Temperature rise (AT) at the end of the lead
(soldering point) as a function of dissipated
power at various lead lengths after mounting.

MLB652

100
ot |
(K) SFR25
80 /
P
v
60
SFR25H
Pl
/
40 / yd
20 //
a
0
0 0.1 0.2 03 0.4 05
P (W)
SFR25/SFR25H

Fig.12 Hot-spot temperature rise (AT) as a
function of dissipated power.

MLB388

40 1
AT 5 mm
)4
30 —
/ 7 pz 10
warai
20 //
// L~
10 7
0
0 0.1 0.2 0.3 0.4 0.5
P (W)
SFR25

Fig.13 Temperature rise (AT) at the end of the lead
(soldering point) as a function of dissipated
power at various lead lengths after mounting.
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Product specification

Standard metal film resistors SFR16S/25/25H
MECHANICAL DATA
MEAGS? Mass per 100 units
50
AT MASS
® TYPE ®
40 =
SFR16S 12.5
] 5 mm P SFR25 25
30 }g mm~ S >
il >< 1~ Marking
Ve )i// ~
20 = The nominal resistance and tolerance are marked on the
/] resistor using four or five coloured bands in accordance with
/7 IEC publication 60062 “Colour codes for fixed resistors”.
10 7
| % Outlines
0 / ; The length of the body (L1) is measured by inserting the leads
0 02 o4 pw 0° into holes of two identical gauge plates and moving these

SFR25H

Fig.14 Temperature rise (AT) at the end of the lead
(soldering point) as a function of dissipated
power at various lead lengths after mounting.

plates parallel to each other until the resistor body is
clamped without deformation (“IEC publication 60294").

-

N — ¢ : v

 E————— — /¢ |

=

* CccB414
@D
Lo
For dimensions see Table 3.
Fig.15 Outline.
Table 3 Resistor type and relevant physical dimensions; see Fig.15
@D Ly L, od
TYPE MAX. MAX. MAX.
(mm)
(mm) (mm) (mm)
SFR16S 1.9 3.2 3.4 0.45 £0.05
SFR25 2.5 6.5 7.0 0.58 £0.05
SFR25H 2.5 6.5 7.0 0.58 £0.05
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SFR16S/25/25H

Standard metal film resistors
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SFR16S/25/25H

Standard metal film resistors
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Product specification

Professional leaded resistors

MBA 0204; MBB 0207;
MBE 0414

FEATURES

¢ Advanced thin film technology
¢ Power dissipation rating up to 1T W
e Excellent overall stability: class 0,25

Wide professional range: 0,22 Q to 22 MQ
Sizes:

— DIN: 0204; 0207; 0414

- CECC:A;B; D

APPLICATIONS

o Industrial
e Telecommunication

¢ Medical equipment.

DESCRIPTION

MBA 0204, MBB 0207 and MBE 0414 professional leaded
thin film resistors are the general purpose resistor for all
fields of professional electronics where reliability and
stability is of major concern. Typical applications include
industrial, telecommunication and medical equipment.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on a high
grade ceramic body (85% Al,03) and conditioned to
achieve the desired temperature coefficient. Nickel plated
steel termination caps are firmly pressed on the metallised
rods. A special laser is used to achieve the target value by
smoothly cutting a helical groove in the resistive layer
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without damaging the ceramics. Connecting wires of
electrolytic copper plated with 100% pure tin are welded to
the termination caps. The resistor elements are covered by a
light blue protective coating designed for electrical,
mechanical and climatic protection. Four or five colour
code rings designate the resistance value and tolerance in
accordance with IEC 60062.

The result of the determined production is verified by an
extensive testing procedure performed on 100% of the
individual resistors. Only accepted products are stuck
directly on the adhesive tapes in accordance with

IEC 60286-1.

The resistors are suitable for processing on automatic
insertion equipment and cutting and bending machines.
They are suitable for automatic soldering using wave, reflow
or vapour phase. The encapsulation is resistant to all
cleaning solvents commonly used in the electronics
industry, including alcohols, esters and aqueous solutions.

The resistors are tested in accordance with
CECC40101-806 which refers to EN 140000 (IEC 60115-1)
and EN 140100 (IEC 60115-2).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1.

This product family of leaded thin film resistors for
professional applications is complemented by Zero Ohm
Jumpers and isolators.

On request, resistors are available with established
reliability in accordance with CECC 40101-806 Version E.



BCcomponents

Product specification

Professional leaded resistors

MEBA 0204; MBB D207;

MBE 0414
QUICK REFERENCE DATA
DESCRIPTION MBA 0204 MBB 0207 MBE 0414
CECC size A B » D
Resistance range 0,22 Q to 10 MQ 0,22 Qto 22 MQ 0,22 Qto 22 MQ
Resistance tolerance +5%; £1%,; £0,5%
Temperature coefficient +50 ppm/K; £25 ppm/K
Operation mode long term standard long term standard long term standard
Climatic category (LCT/UCT/days) | 55/125/56 55/155/56 55/125/56 55/155/56 55/125/56 55/155/56
Rated dissipation, P;q 0,25 W 0,4 W 0,4W 0,6 W 0,65 W 1,0W
Operating voltage, Upax AC/DC 200V 300 vV 500 V
Film temperature 125 °C 155 °C 125 °C 155 °C 125 °C 155 °C
Max. resistance change at Py
for resistance range, 1 Qto 332 kQ 1Qto1MQ 1Qto 2,4 MQ
AR/R max., after:
1000 h <0,25% <0,5% <0,25% <0,5% <0,2% <0,4%
8000 h <0,5% <1,0% <0,5% <1,0% <0,4% <0,8%
225000 h <1,5% - <1,5% - <1,2% -
Specified lifetime 225000 h 8000 h 225000 h 8000 h 225000 h 8000 h
Permissible voltage against
ambient:
1 minute 300V 500V 800 V
continuous 75V 75V 75V
Failure rate <0,7 x 1079 <0,3x10°9%h <0,1x10"%h
Note
1. 350V for 1000 h.
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Professional leaded resistors

MBA 0204; MBB 0207;

MBE 0414
Table 1 Temperature coefficient and resistance range
DESCRIPTION RESISTANCE VALUE™)
T.C. TOLERANCE MBA 0204 MBB 0207 MBE 0414
0,22 Qto 0,91 Q
+5% 0,22Q1t0 0,91 Q 0,22 Qt0 0,91 Q
11 MQ to 22 MQ
+50 ppm/K +1% 1Qto 10 MQ 1 Q to 10 MQ 1 Q to 22 MQ
+0,5% 10 Q to 475 kQ 10 Qto 1T MQ 10 Q to 2,4 MQ
+1% 10 Q to 475 kQ 10 Qto 1 MQ 10 Q to 2,4 MQ
+25 ppm/K
+0,5% 10 Q to 475 kQ 10 Q to 1 MQ 10 Q to 2,4 MQ
Jumper - <10 mQ; fpax=3,0 A <10 ML, lpax = 5,0 A -

Note

1. Resistance value to be selected from E24 series for +£5% tolerance, from E24/E96 series for 1% tolerance and from

E24/E192 for +0,5% tolerance.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availablility.
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MBA 0204; VBB 0207;

i | ieaded resist
Professional leade istors MBE 0414

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)
e The resistors have a 12-digit ordering code starting with 2312.
e The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
o The remaining 4 digits indicate the resistance value:
— The first 3 digits indicate the resistance value.

— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION
BANDOLIER IN BOX
C1 CcT
TYPE T.C. TOL. 1000 5000
units units
+5% 900 3.... 905 3....
+50 ppm/K +1% 900 1.... 905 1....
+0,5% 9005.... 905 5....
MBA 0204
1% 901 1.... 906 1....
+25 ppm/K
+0,5% 901 5.... 906 5....
jumper - 900 90001 905 90001
+5% 9103.... 915 3....
50 ppm/K +1% 910 1.... 915 1....
+0,5% 9105.... 9155....
MBB 0207
1% 911 1.... 916 1....
+25 ppm/K
+0,5% 9115.... 916 5....
jumper - 910 90001 915 90001
+5% 9203.... -
+50 ppm/K +1% 920 1.... -
MBE 0414 +0,5% 9205.... -
+1% 921 1.... -
+25 ppm/K
+0,5% 921 5.... -

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.
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. 7:
Professional leaded resistors MBA 0204; MBE 020

MBE 0414
Table 3  Last digit of 12NC indicating resistance decade ORDERING EXAMPLE
RESISTANCE DECADE LAST DIGIT The ordering code of a MBA 0204 resistor, value 47 kQ and
TC 50 with +1% tolerance, supplied on bandolier in a box
0,1 Q100,999 Q , g
: ° 4 of 5000 units is: 2312 905 14703.
1Q1t09,99 Q 8
10Q1t0 99,9 Q 9
100 Q to 999 Q 1
1 kQ to 9,99 kQ 2
10 kQ to 99,9 kQ 3
100 kQ to 999 kQ 4
1 MQ to 9,99 MQ 5
10 MQ to 99,9 MQ 6

Type description and ordering code

e We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

M B A 0204-50 1% CT 47K

T
Film type —— Resistance value
M = metal see Table 1
Product code Packaging
B = axial leaded C1 = 1000 units (cardboard box)
CT =5 000 units (cardboard box)
Size code ——— ——— Tolerance
A = 0204 +0,5 %
B = 0207 +1 %
E =0414 +5 %
DIN size Temperature coefficient
0204 +25 ppm/K
0207 +50 ppm/K

0414

Jumpers are ordered by the resistance value 0 Q, e.g. MBA 0204 CT ORO.
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Professional leaded resistors MEA D204; MBE 0207;

MBE 0414
FUNCTIONAL DESCRIPTION
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Fig.1 Derating, standard operation.
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Fig.2 Derating, long term operation.
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Professional leaded resistors MIBA 0204; MBE O2

MBE 0414
Temperature rise
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Fig.3 Rise of the surface temperature.
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Fig.4 Maximum pulse load, single pulse; for permissible resistance change
equivalent to 8000 h operation.
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Professional leaded resistors MBA 0204; MEB 0207;

MBE 0414
Continuous pulses
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Fig.5 Maximum pulse load, continuous pulses; for permissible resistance change
equivalent to 8000 h operation.

Pulse voltage
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Fig.6 Maximum pulse voltage, single and continuous pulses; for permissible resistance change
equivalent to 8000 h operation.

2000 Sep 08 172



BCcomponents Product specification

Professional leaded istors MBA 0204; MBB 0207;
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1,2/50 pulse
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Fig.7  Pulse load rating in accordance with IEC 60115-1, 4.27; 1,2 ps/ 50 ps; 5 pulses at 12 s intervals;
for permissible resistance change 0,5%.

10/700 pulse
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Fig.8  Pulse load rating in accordance with IEC 60115-1, 4.27; 10 us / 700 us; 10 pulses at T minute intervals;
for permissible resistance change 0,5%.
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Profi ional leaded resistors VIBA 0204; MBB 0207;
roress
MBE 0414
Current noise
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Fig.9 Current noise A in accordance with IEC 60195.
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Professional leaded resistors MBA 0204: MBE 0207;

MBE 0414
MECHANICAL DATA
Outlines
L
| |
<«
For dimensions see Table 4.
Fig.10 Outlines.
Table 4 Leaded resistor types, mass and relevant physical dimensions; see Fig.10
TYPE Dmax Lmax dnom Imin Mnin MASS
(mm) (mm) (mm) (mm) (mm) (mg)
MBA 0204 1,6 3,6 0,5 29,0 5,0 125
MBB 0207 2,5 6,3 0,6 28,0 10,00 220
MBE 0414 4,0 11,9 0,8 31,0 15,0 700

Note

1. For 7,5 <M< 10,0 mm, use version MBB 0207 .
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Product specification

Professional leaded resistors

MBA 0204; MBB 0207;
MBE 0414

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with the
following specifications:
EN 140000 / IEC 60115-1, Generic specification
(includes tests)
EN 140100/ IEC 60115-2, 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. Table 5
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 and
under standard atmospheric conditions in accordance with
IEC 60068-1, 5.3. Climatic category 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

1 060 mbar).

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

specified.

In Table 5 only the tests and requirements are listed with
reference to the relevant clauses of [EC 60115-1 and
IEC 60068-2; a short description of the test procedure is also

given.
Table 5 Test procedures and requirements
IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIELE CHANGE (AR/R)
METHOD
stability for product STABILITY STABILITY STABILITY
es: CLASS 0,5 CLASS 1 CLASS 2
1 Qto 332 kQ 022Qto<1Q >332 kQ
1Qto1 MQ 022Qto<1Q > 1 MQ
1Qto 2,4 MQ 022 Qto<1Q > 2,4 MQ
4.5 - resistance +5%; £1%; £0,5%
4.8.4.2 - temperature | at20/LCT /20 °C +50 ppm/K; +25 ppm/K
coefficient and
20/UCT/20°C
4.25.1 - endurance room temperature;
U= «/FHJTR or
U = Unmaxi
1,5 hon; 0,5 h off
70 °C; 1000 h +(0,5% + 0,05 Q) | *+(0,5% + 0,05 Q) +0,5%
70 °C; 8000 h +(1% + 0,05 Q) +(1% + 0,05 Q) +1%
4.25.3 - enduranceat | 155 °C; 1000 h +(0,5% + 0,05 Q) +(1% + 0,05 Q) +2%
upper
category
temperature
4.24 3 (Ca) damp heat, |40 +2 °C; 56 days; +(0,5% + 0,05 Q) +(1% + 0,05 Q) +2%
steady state | 93 +2/-3% RH
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Professional leaded resistors

MBA 0204; MBB 0207;

MBE 0414
IEC IEC
60115-1 | 60068-2 REQUIREMENTS
CLAUSE | TEST TEST FROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product STABILITY STABILITY STABILITY
types: CLASS 0,5 CLASS 1 CLASS 2
1 Q10332 kQ 0,22Qto<1Q >332 kQ
1Qto1 MQ 022Qto<1Q > 1 MQ
1Qto2,4MQ 0,22Qto<1Q > 2,4 MQ
423 climatic
sequence:
4.23.2 2 (Ba) dry heat 155°C; 16 h
4.23.3 30 (Db) damp 55°C; 24 h;
heat, 90 to 100 % RH;
cyclic 1 cycle
4.23.4 1 (Aa) cold -55°C; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h;
pressure 15 to 35 °C
4.23.6 30 (Db) damp 55 °C; 5 days; +(0,5% + 0,05 Q) (1% + 0,05 Q) 2%
heat, 95 to 100 % RH; no visible no visible no visible
cyclic 5 cycles damage damage damage
- 1 (Aa) cold -55°C;2h +(0,1% + 0,01 Q) | £(0,25% + 0,05 Q) +0,5%
4.13 - short time room temperature; +(0,1% + 0,01 Q) | £(0,25% + 0,05 Q) +0,5%
overload U=2,5x,/P,yxR no visible no visible no visible
or damage damage damage
U=2% Unpag 55
4.19 14 (Na) rapid change | 30 minutes at LCT +(0,1 % + 0,01 Q) | +(0,25% + 0,05 Q) +0,5%
of and no visible no visible no visible
temperature | 30 minutes at UCT; damage damage damage
5 cycles
4.29 45 (XA) [ component | isopropyl alcohol marking legible;
solvent +23 °C; toothbrush no visible damage
resistance method
4.18.2 20 (Tb) resistance to | unmounted +(0,1% + 0,01 Q) | £(0,25% + 0,05 Q) +0,5%
soldering components; no visible no visible no visible
heat 260 £5 °C; damage damage damage
10x1s
417 20 (Ta) solderability |+235°C;2's good tinning (= 95% covered); no visible damage
solder bath method
4.22 6 (B4) vibration 6 h; 10t0 2000 Hz | %(0,1% + 0,01 Q) | £(0,25% + 0,05 Q) +0,5%
1,5 mm or 196 m/s?
4.16 21 (Ua;) |robustnessof |tensile, bendingand | £(0,1% + 0,01 Q) | +(0,25% + 0,05 Q) +0,5%
21 (Ub) terminations | torsion
21 (Ucg)
4.7 - voltage proof | Uyms = 100V, 60 s no flashover or breakdown
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Precision leaded resistors

MBA 0204; MBB 0207;
MBE 0414

FEATURES

e Advanced thin film technology
e Low TC: £15 to 25 ppm/K
e Precision tolerance of value: £0,1% and %0,25%
e Superior overall stability: class 0,05
e Wide precision range: 10 Q to 1,5 MQ
e Sizes:
— DIN: 0204; 0207; 0414
- CECC: A; B; D;

APPLICATIONS

e Test and measuring equipment
e Industrial electronics

e Medical electronics.

DESCRIPTION

MBA 0204, MBB 0207 and MBE 0414 precision leaded thin
film resistors combine the proven reliability of the
professional products with an advanced level of precision
and stability. Therefore they are perfectly suited for
applications in the fields of test and measuring equipment
along with industrial and medical electronics.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on a high
grade ceramic body (85% Al,O3) and conditioned to
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achieve the desired temperature coefficient. Nickel plated
steel termination caps are firmly pressed on the metallised
rods. A special laser is used to achieve the target value by
smoothly cutting a helical groove in the resistive layer
without damaging the ceramics. A further conditioning is
applied in order to stabilise the trimming result. Connecting
wires of electrolytic copper plated with 100 pure tin are
welded to the termination caps. The resistors are covered by
protective coating designed for electrical, mechanical and
climatic protection.The terminations receive a final pure tin
on nickel plating. Four or five colour code rings designate
the resistance value and tolerance in accordance with

IEC 60062.

The result of the determined production is verified by an
extensive testing procedure performed on 100 of the
individual resistors. Only accepted products are stuck
directly on the adhesive tapes in accordance with

1EC 60286-1.

The resistors are suitable for processing on automatic
insertion equipment and cutting and bending machines.
They are suitable for automatic soldering using wave, reflow
or vapour phase. The encapsulation is resistant to all
cleaning solvents commonly used in the electronics
industry, including alcohols, esters and aqueous solutions.

The resistors are tested in accordance with
CECC 40101-806 which refers to EN 140000 (IEC 60115-1)
and EN 140100 (IEC 60115-2).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1.
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Precision leaded resistors

MBA 0204; MBB 0207;

MBE 0414
QUICK REFERENCE DATA
DESCRIPTION MBA 0204 MBB 0207 MBE 0414

CECC size A B D

Resistance range 22 Q to 332 kQ 10Qto 1 MQ 22Qto 1,5 MQ
Resistance tolerance +0,25%; +£0,1%

Temperature coefficient 25 ppm/K; £15 ppm/K

Operation mode precision long term precision long term precision long term
Climatic category (LCT/UCT/days) | 55/85/56 55/125/56 55/85/56 55/125/56 55/85/56 55/125/56
Rated dissipation, Psg 0,07 W 025W 011 W 0,40 W 0,17 W 0,65 W
Operating voltage, Umax AC/DC 200V 300V 500 V

Film temperature 85 °C 125 °C 85 °C 125 °C 85 °C i 125 °C

Max. resistance change at Py
for resistance range,
AR/R max., after:

100 Q to 100 kQ

100 Q to 270 kQ

100 Q to 470 kQ

1000 h <0,05% <0,25% <0,03% <0,15% <0,05% <0,25%
8000 h <0,1% <0,5% <0,1% <0,5% <0,1% <0,5%
225000 h <0,3% <1,5% <0,3% <1,5% <0,3% <1,5%
Specified lifetime 225000 h 225000 h 225000 h
Permissible voltage against
ambient :
1 minute 300V 500 V 800 V
continuous 75V 75V 75V
Failure rate <0,7 x 10°%h <0,3x10"%h <0,1x10"%h
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Precision leaded resistors

MBA 0204; MBB 0207;

MBE 0414
Table 1 Temperature coefficient and resistance range
DESCRIPTION RESISTANCE VALUE("
T.C. TOLERANCE MBA 0204 MBB 0207 MBE 0414
+0,25% 22 Q to 332 kQ 10 Q to 1 MQ 22 Q to 1,5 MQ
+25 ppm/K
+0,1% 43 Q to 332 kQ 10 Q to 1 MQ 43 Q to 1 MQ
+0,25% 22 Q10221 kQ 10 Qto 1 MQ 22 Qto 1 MQ
+15 ppm/K
+0,1% 43 Q to 221 kQ 10 Q to 1T MQ 43 Q to 1 MQ
Note

1. Resistance values to be selected from E96 and E192 series, for other values please contact factory.

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.
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MBA 0204; MBB 0207;

Precision leaded resistors MBE 0414

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)
¢ The resistors have a 12-digit ordering code starting with 2312.
¢ The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
¢ The remaining 4 digits indicate the resistance value:
— The first 3 digits indicate the resistance value.

— The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION
BANDOLIER IN BOX
C1 (o)
TYPE T.C. TOL. 1000 5000
units units
10,25% 901 6.... 906 6....
25 ppm/K
10,1% 901 7.... 906 7....
MBA 0204
+0,25% 902 6.... 907 6....
+15 ppm/K
+0,1% 902 7.... 907 7....
+0,25% 9116.... 916 6....
+25 ppm/K
+0,1% 911 7.... 916 7....
MBB 0207
+0,25% 9126.... 917 6....
+15 ppm/K
+0,1% 9127.... 917 7....
*0,25% 921 6.... -
+25 ppm/K
+0,1% 9217.... -
MBE 0414
15 K +0,25% 9226.... -
+ m
PP +0,1% 9227.... -

Resistance ranges printed in bold are preferred T.C. / tolerance combinations with optimized availability.

Table 3 Last digit of 12NC indicating resistance decade ORDERING EXAMPLE

RESISTANCE DECADE LAST DIGIT The ordering code of a MBA 0204 resistor, value 47 kQ and
TC 25 with £0,1% tolerance, supplied on bandolier in a box
10Q1099,9 @ 2 of 5000 units is: 2312 906 74703.
100 Q to 999 Q

1

1kQto 9,99 kQ 2
10 kQ to 99,9 kQ 3
4

5

100 kQ to 999 kQ
1 MQ to 9,99 MQ
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MBA 0204; MBB 0207;

Precision leaded resistors MBE 0414

Type description and ordering code

e We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

M B A 0204-25 0,1% CT 47k

Film type Resistance value
M = metal see Table 1
Product code Packaging .
B = axial leaded C1 =1 000 units (cardboard box)
CT =5 000 units (cardboard box)
Size code — ———— Tolerance
A=0204 +0,1 %
B = 0207 +0,25 %
E =0414
DIN size Temperature coefficient
0204 +15 ppm/K
0207 +25 ppm/K
0414
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Product specification

Precision leaded resistors

MBA 0204; MBB 0207;
MBE 0414

FUNCTIONAL DESCRIPTION

Derating
~~
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o MBA 0204 | |
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g \, |
c |
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| T N
-50 0 50 70 100 °C 150
‘ Ambient Temperature 9,
Fig.1 Derating, long term operation.
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Fig.2 Derating, precision operation.
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Precision leaded resistors MBA 0204; MBB 0207;

MBE 0414
Temperature rise
=
[}
2
% 60
: / ~—
@ /
E. 40 p -
= / / —
0 A~ MBA 0204
— MBB 0207
MBE 0414
: |
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 W 0,8

Fig.3 Rise of the surface temperature.

Current noise

T | 4]
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©
= =t
E !
[
5 T
O LT !
0 L] L1 . //
MBA 0204
MBB 0207 E
MBE 0414
0.0 L
1kQ 10 kQ 100 kQ 1 MQ 10 MQ
. Resistance Value R

Fig.4 Current noise Ay in accordance with IEC 60195.
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MBA 0204; MBB 0207;
MBE 0414

Precision leaded resistors

MECHANICAL DATA

Outlines

A

\4

For dimensions see Table 4.

Y

A

Y

Fig.5 Outlines.

Table 4 Leaded resistor types, mass and relevant physical dimensions; see Fig.5
TYPE Dmax Lmax dnom Imin Mmin MASS
(mm) (mm) (mm) (mm) (mm) (mg)
MBA 0204 1,6 3,6 0,5 29,0 5,0 125
MBB 0207 2,5 6,3 0,6 28,0 10,00 220
MBE 0414 4,0 11,9 0,8 31,0 15,0 700
Note

1.

2000 Sep 08

For 7,5 <M < 10,0 mm, use version MBB 0207 .
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Product specification

Precision leaded resistors

MBA 0204; MBB 0207;
MBE 0414

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with the
following specifications:
EN 140000 / IEC 60115-1, Generic specification
(includes tests)
EN 140100/ IEC 60115-2, 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. Table 5
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 [EC 60068 and
under standard atmospheric conditions in accordance with

Table 5  Test procedures and requirements

IEC 60068-1, 5.3. Climatic category 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
1 060 mbar).

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

In Table 5 only the tests and requirements are listed with
reference to the relevant clauses of IEC 60115-1 and

IEC 60 068-2; a short description of the test procedure is
also given.

IEC 1EC
60115-1| 60068-2 REQUIREMENTS
CLAUSE TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product STABILITY STABILITY STABILITY
types: CLASS 0,05 CLASS 0,1 CLASS 0,25
’ 100 Qto 100 kQ |43 Qto <100 Q; 22 Qto <43 Q;
>100 k to 221 kQ | >221 kQ to 332 kQ
100 Qt0270kQ |43 Qto <100 Q; 10 Qto <43 Q;
E >270kQ to 510 kQ | > 510 kQ to 1 MQ
100 Qt0470kQ |43 Qto <100 Q; 22 Qto <43 Q;
‘ >470 kQ to T MQ [>1 MQto 1,5 MQ
4.5 - resistance - +0,25%; £0,1%
— 0, -+ . +
4.8.4.2 temperature :\éO/LCT /20°C +25 ppm/K; 15 ppm/K
coefficient 20/ UCT /20 °C
4.25.1 - endurance | room temperature;
U= ,/P;uxR or
U= Unax;
1,5 hon; 0,5 h off
70 °C; 1000 h 1+(0,05% +(0,1% +(0,25%
+ 0,01 QM +0,01 Q) +0,05 Q)@
70 °C; 8000 h +(0,1% + 0,01 Q) | £(0,2% + 0,01 Q) | %(0,5% + 0,05 Q)
4.25.3 - enduranceat | 125 °C; 1000 h - - +(0,25% + 0,05 Q)
upper
category 85°C; 1000 h +(0,05% + 0,01 Q) | £(0,1% + 0,01 Q) -
temperature
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Precision leaded resistors

MBA 0204; vBB 0207;

MBE 0414
IEC IEC
60115-1| 60068-2 REQUIREMENTS
TE
CLAUSE TEST ST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product STABILITY STABILITY STABILITY
types: CLASS 0,05 CLASS 0,1 CLASS 0,25
100 Q to 100 kQ 43 Qto <100 Q; 22 Qto <43 Q;
>100 kQ to 221 kQ | >221 kQ to 332 kQ
100 Q to 270 kQ 43 Q to <100 Q; 10 Q to <43 Q;
>270kQ to 510 kQ | > 510 kQ to 1 MQ
100 Q to 470 kQ 43 Q to <100 Q; 22 Qto <43 Q;
>470 kQ to TMQ | >1 MQto 1,5 MQ
4.24 3 (Ca) damp heat, |40 =2 °C; 56 days; |(0,05% + 0,01 Q)| £(0,1% + 0,01 Q) | £(0,25% + 0,05 Q)
steady state |93 +2/-3% RH
4.23 climatic
sequence:
4.23.2 2 (Ba) dry heat 125°C; 16 h
4.23.3 30 (Db) damp 55°C; 24 h;
heat, 90 to 100% RH;
cyclic 1 cycle
4.23.4 1 (Aa) cold -55°C; 2 h
4.23.5 13 (M) low air 8,5 kPa; 2 h;
pressure 15to0 35 °C
4.23.6 30 (Db) damp 55 °C; 5 days; +(0,05%+ 0,01 Q) | £(0,1%+ 0,01 Q) | £(0,25%+ 0,05 Q)
heat, 95 to 100% RH; no visible damage | no visible damage | no visible damage
cyclic 5 cycles
4.13 - short time room temperature; | +(0,01% + 0,01 Q) | £(0,02% + 0,01 Q) | £(0,05% + 0,01 Q)
overioad U=12,5x,/P;ox R | novisible damage | no visible damage | no visible damage
or
U=2XUnax 55
4.19 14 (Na) rapid change |30 minutes at LCT |#(0,01% + 0,01 Q) | £(0,02% + 0,01 Q) | £(0,05% + 0,01 Q)
of and no visible damage | no visible damage | no visible damage
temperature |30 minutes at UCT;
5 cycles
4.29 45 (XA) component | isopropyl alcohol marking legible;
solvent +23 °C; toothbrush no visible damage
resistance method
4.18.2 20 (Tb) resistance to | unmounted +(0,01% + 0,01 Q) | £(0,02% + 0,01 Q) | £(0,05% + 0,01 Q)
soldering components; no visible damage | no visible damage | no visible damage
heat 260 £ 5 °C;
10£1s
417 20 (Ta) solderability | +235 °C; 2 s solder good tinning (= 95 covered);
bath method no visible damage
4.22 6 (B4) vibration |6 h; 10t0 2000 Hz |£(0,01% + 0,01 Q) | £(0,02% + 0,01 Q) | +(0,05% + 0,01 )
1,5 mm or
196 m/s?
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Precision leaded resistors MBA 0204; MBB 0207;
e
MBE 0414
IEC IEC
60115-1| 60068-2 REQUIREMENTS
D
CLAUSE TEST TEST PROCEDURE PERMISSIBLE CHANGE (AR/R)
METHOD
stability for product STABILITY STABILITY STABILITY
types: CLASS 0,05 CLASS 0,1 CLASS 0,25

100 Qto 100kQ | 43 Qto <100 Q; 22 Qto <43 Q;
>100 kQ to 221 kQ | >221 kQ to 332 kQ

100 Q to 270 kQ 43 Q to <100 Q; 10 Qto <43 Q;
>270kQto 510 kQ | > 510 kQ to 1 MQ

100 Q to 470 kQ 43 Qto <100 Q; 22 Qto <43 Q;
>470kQ to 1 MQ | >1 MQ to 1,5 MQ

4.16 21 (Uay) |robustnessof | tensile, bending +(0,01% + 0,01 Q) | £(0,02% + 0,01 Q) | £(0,05% + 0,01 Q)
21 (Ub) terminations | and torsion
21 (Uc)

4.7 - voltage proof | Uims = 100 V; 60 s no flashover or breakdown

Notes
1. £(0,03% + 0,01 Q) for MBB 0207.
2. %(0,15% + 0,05 Q) for MBB 0207.
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[ e

Ultra precision leaded resistors

UXA 0204; UXB 0207;
uxc 0309

S e S L PR SEACEA JO FCER TR

FEATURES

e Superior thin film technology

o Exceptional low TC: 02 to £10 ppm/K

e Super tight tolerance: £0,01 to £0,25%

» Exceptional overall stability: class 0,02
Wide ultra precision range: 22 Q to 301 kQ

e Sizes:
— DIN: 0204; 0207; 0309
- CECC: A; B; C.

APPLICATIONS

e Precision test and measuring equipment

e Design of calibration references and standards.

DESCRIPTION

UXA 0204, UXB 0207 and UXC 0309 ultra precision leaded
thin film resistors combine the proven reliability of the
professional products with an exceptional level of
precision and stability. Therefore they are perfectly suited
for applications in the fields of precision test and measuring
equipment and particularly for the design of calibration
references and standards.

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on a high
grade ceramic body (85% Al,O3) and conditioned to
achieve the desired temperature coefficient. Nickel plated
steel termination caps are firmly pressed on the metallised

2000 Sep 08

rods. Special laser devices are used repeatedly to achieve
the target value by slowly and smoothly cutting a helical
groove in the resistive layer without damaging the ceramics.
A further conditioning is applied in order to stabilise the
trimming result. Connecting wires of electrolytic copper
plated with tin alloy are welded to the termination caps. The
resistors are covered by protective coating designed for
electrical, mechanical and climatic protection.The
terminations receive a final pure tin on nickel plating. Script
marking designates the resistance value plus coded TC and
tolerance.

The result of the determined production is verified by an
accelerated ageing (burn-in) and extensive testing
procedure performed on 100% of the individual resistors.
Only accepted products are stuck directly on the adhesive
tapes in accordance with 1EC 60286-1.

The resistors are suitable for processing on automatic
insertion equipment and cutting and bending machines.
They are suitable for automatic reflow soldering. The
encapsulation is resistant to all cleaning solvents commonly
used in the electronics industry, including alcohols, esters
and aqueous solutions.

The resistors are tested in accordance with
CECC 40101-806 which refers to EN 140000 (IEC60115-1)
and EN 140100 (IEC 60115-2).

BCcomponents BEYSCHLAG has achieved "Approval of
Manufacturer" in accordance with EN 100114-1.

The UXC 0309 is a replacement for the obsolete MPR34.
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Ultra precision leaded resistors

UXA 0204; UXB 0207;

uxc o309
QUICK REFERENCE DATA
DESCRIPTION UXA 0204 UXB 0207 UXC 0309
CECC size A B C
Resistance range 22 Qto 221 kQ 10 Qto 1 MQ 10Qto 1 MQ

Resistance tolerance

+0

,25%; £0,1%; 10,05%; +0,01%

Temperature coefficient

© 10 ppm/K; £05 ppm/K; +02 ppm/K

+10 ppm/K; £05 ppm/K

Operation mode precision precision precision
Climatic category (LCT/UCT/days) 20/125/56 20/125/56 20/125/56
Rated dissipation:
Pgs 0,05W 0,125 W 0,25 W
P 0,1W 025W 04 W
Operating voltage, Umax AC/DC 200V 250V 350V
Film temperature 125 °C 125 °C 125 °C

Max. resistance change at Py
for resistance range,
AR/R max., after:

100 Q to 100 kQ

100 Q to 250 kQ

24 Qto 100 kQ

2000 h <0,05% <0,05% <0,05%
Max. resistance change at Pgs 100 Q to 100 kQ 100 Q to 250 kQ 10Qto 1 MQ
for resistance range,

AR/R max., after:

1000 h <0,02% <0,02% <0,02%

8000 h <0,04% £0,04% <0,04%

225000 h <0,12% <0,12% <0,12%
Specified lifetime 225000 h 225000 h 225000 h
Permissible voltage against
ambient :

1 minute 300V 500V 800 V

continuous 75V 75V 75V
Failure rate <0,7 x 107%h <0,3x10%h <0,2 x 107%h
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3 0207;
Ultra precision leaded resistors UXA 02049; UXB

uxc 03a9
Table 1 Temperature coefficient and resistance range
DESCRIPTION RESISTANCE VALUE®™
T.C. TOLERANCE UXA 0204 UXB 0207 UXC 0309

£0,25% 22 Q1o 221 kQ 10Qto 1 MQ 10Qto 1 MQ
£0,1% 43 Q10221 kQ 10Qto 1 MQ 10Qto 1 MQ

+10 ppm/K®@
+0,05% 100 Q to 180 kQ 24 Q to 301 kQ 24 Q to 100 kQ
+0,01% 200 Q to 150 kQ 24 Q to 301 kQ 24 Q to 100 kQ
+0,25% 47 Qto 150 kQ 10Qto 1T MQ 10 Qto 1 MQ
+0,1% 47 Q to 150 kQ 10Qto 1T MQ 10 Qto 1 MQ

105 ppm/K®@
+0,05% 100 Q to 150 kQ 24 Q to 221 kQ 24 Qto 100 kQ
+0,01% 200 Qto 150 kQ 24 Q10 221 kQ 24 Q to 100 kQ
+0,25% 100 Q to 100 kQ 100 Q to 150 kQ -
+0,1% 100 Q to 100 kQ 100 Q to 150 kQ -

+02 ppm/K®
+0,05% 150 Q to 100 kQ 150 Q to 150 kQ -
+0,01% 200 Q to 100 kQ 200 Q to 150 kQ -

Notes

1. Resistance values to be selected from the E192 series, for other values please contact the factory.

2. TC 10 and TC 05 are specified over the temperature range from —20 °C to + 85 °C.

3. TC 02 is specified over the temperature range from 0 °C to +60 °C.
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UXA 0204; UXB 0207;

ision leaded i
Ultra precision leaded resistors UXC 0309

ORDERING INFORMATION

Components may be ordered by using either a simple clear text ordering code, see “Type description and ordering code”
or BCcomponents’ unique 12NC.

Numeric Ordering code (12NC)
e The resistors have a 12-digit ordering code starting with 2312.
e The subsequent 4 digits indicate the resistor type, specification and packaging; see Table 2.
e The remaining 4 digits indicate the resistance value:
- The first 3 digits indicate the resistance value.

- The last digit indicates the resistance decade in accordance with Table 3.

Table 2 12NC ordering code indicating resistor type and packaging

ORDERING CODE 2312 ... .....
DESCRIPTION ,
BULK( BANDOLIER IN BOX | BANDOLIER ON REEL
100 C1 RP
TYPE T.C. TOL. units 1000 5000
units units

10,25% 562 2.... 662 2.... -

+0,1% 562 3.... 662 3.... -

*10 ppm/K +0,05% 562 4.... 662 4.... -

+0,01% 562 7.... 662 7.... -

note 2 562 91... 662 91... -

+0,25% 563 2.... 663 2.... -

+0,1% 563 3.... 663 3.... -

UXA 0204 | +05 ppm/K +0,05% 563 4.... 663 4.... -

+0,01% 563 7.... 663 7.... -

note 2 563 91... 663 91... -

+0,25% 564 2.... 664 2.... -

+0,1% 564 3.... 664 3.... -

+02 ppm/K +0,05% 564 4.... 664 4.... -

+0,01% 564 7.... 664 7.... -

note 2 564 91... 664 91... -
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Ultra precision leaded resistors UXA 0204; LXB 0207;

uUXc 0209
ORDERING CODE 2312 ... .....
DESCRIPTION
BULK® BANDOLIER IN BOX [ BANDOLIER ON REEL
100 (@] RP
TYPE T.C. TOL. . 1000 5000
units units units
+0,25% 572 2.... 672 2.... 577 2....
+0,1% 572 3.... 672 3.... 577 3....
+10 ppm/K +0,05% 572 4.... 672 4.... 577 4....
+0,01% 5727.... 672 7.... 577 7....
note 2 572 91... 672 91... 577 91...
+0,25% 573 2.... 673 2.... 578 2....
+0,1% 573 3.... 673 3.... 578 3....
UXB 0207 | +05 ppm/K +0,05% 573 4.... 673 4.... 578 4....
+0,01% 573 7.... 673 7.... 578 7....
note 2 573 91... 673 91.... 578 91...
+0,25% 574 2.... 674 2.... 579 2....
+0,1% 574 3.... 674 3.... 579 3....
+02 ppm/K +0,05% 574 4.... 674 4.... 579 4....
+0,01% 5747.... 674 7.... 579 7....
note 2 574 91... 674 91... 579 91...
+0,25% 582 2.... 682 2.... -
+0,1% 582 3.... 682 3.... -
+10 ppm/K +0,05% 582 4.... 682 4.... -
+0,01% 582 7.... 682 7.... -
UXC 0309 note 2 582 91... 682 91... -
+0,25% 583 2.... 683 2.... -
+0,1% 583 3.... 683 3.... -
+05 ppm/K +0,05% 583 4.... 683 4.... -
+0,01% 583 7.... 683 7.... -
note 2 583 91... 683 91... -
Notes

1. Bulk products are available without packaging codes in multiples of 100 units and delivered in tape length(s), loose in
a plastic bag or container, according to availability.

2. Readable 12NC coding of resistance values is restricted to values with three significant digits. For resistance values with
more than three significant digits, a non readable sequential number will be issued by the factory for each requested
combination of resistance value and tolerance.
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Ultra precision leaded resistors

UXA 0204; UXB 0207;
uxc o309

Table 3  Last digit of 12NC indicating resistance decade

RESISTANCE DECADE LAST DIGIT
10Q1t0 99,9 Q 9
100 Q to 999 Q 1
1 kQ to0 9,99 kQ 2
10 kQ to 99,9 kQ 3
100 kQ to 999 kQ 4

Type description and ordering code

ORDERING EXAMPLE

The ordering code of a UXA 0204 resistor, value 47 kQ and
TC 10 with £0,1% tolerance, supplied on bandolier in a box
of 1000 units is: 2312 662 34703.

e We recommend that the clear text ordering code is used to minimize the possibility of errors in order handling.

Film type
U = ultra precision

Product codg
X = leaded, tin alloy, axial("

Size code
A= 0204
B = 0207
C =0309

U X A 0204-10 0,1% C1 47Kk

——— Resistance value
see Table 1

Packaging

C1 =1 000 units (cardboard box)
RP =5 000 units (reel pack)

no code for "bulk"

Tolerance
+0,01 %
+0,05 %
+0,1 %
10,25 %

DIN size
0204
0207
0309

(1) 2% Pb, in order to comply with demands of the U.S. Bellcore specification.
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