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FEATURE
1. High reliability and stability

2. Reduced size of final equipment

3 Lower assembly costs

4. Higher component and equipmaht raliability
APPLICATION

= Consumer electrical equipment
« Automotive application
+« EDP, Computer application

s Telecom application

DESCRIPTION

The resistors are constructed in a high grade ceramic body (2luminum oxide]. Intermal metal electrodes ara
added at each end and connectad by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
within tolerance by laser cutting of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
easa of soldering the outer layer of these end terminations is a Lead-tin solder allay.

Laser fimmed Protective Layer

Resistive elernent

Marking

Primary Layer

Termination Aluming substrate

Fig 1. Consctruction of a Chip-R
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QUICK REFERENCE DATA

Itemn i General Specification
Seres Mo. WHR12 WRO8 WR06
| Size cade - e 1206 (3215) | 0805 (2012) 0603 (1608)
Resistance Tolerance L 1% (E%senes) +5% (E24 serias)
Resistance Range : 10 = 10M0) (25% tote;a-r{ce-).: 1002 ~ 1M (1% tolerance)

TCR (ppm/*C)
1000 £5% Talerance <+ 200 ppm/°C
=1002  +1% Tolerance <+ 100 ppmi°C

-300~+500 ppmi°C

<1002 g 2
Mazx. dissipation at Tam=70°C 14 W 178 W 110 W
Max. Operation Voltage (DC or RM:.SJ 200V i 150V 50V
Climalic eategory (IEC 60088) 55/125/56 i 55(125/56 55/125/56
Note :
it gg[ﬁ;at'he maximum voitage that may ba continucusly suppiied 1o the resistor element, see *IEC publication

2 Max Dperation Voltage : So called RCWV (Rated Cantinuous Warking Valtage) is determined by

RCWV = +/Rated Power x Resistance Value or Max. RCWV listed abave, whichever is lower.

1
Dimensions ik ;

WR12 WR0OS | WROS ! e SO ST

L 310+010 | 200+010 | 1.80 - g RO |
+ + : S

10£010 | 200£04 B0 0,10 % b temicnon
W 1602010 | 125+010 | 0802010 | | L
T 0.60+0.15 0.50+0.15 0.45+015 | | T Resifive lays!

= : —_——— : nic Substrate

Tb 045+020 | 040£020 | 030+010 | : I 1 g a1
Tt 0502020 | 0402020 | 030010 | . - Proteciive coat
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Marking

Size tolerance : 5% | 1%
1206 y 3-digits marking | 4-digits marking :
0805 | adigits marking 4-digits marking
0603 b 3-digits marking ' No marking
(3-digits marking upon requested)

3-digits marking

Each resistor is marked with a three digits code on the protective coating to designate the nominal
resistance valus. 3 ] : ;

For valuas up to 9100 the R is used as a decimal point. For valuas of 1K or greater the first 3 digits
apply to the resistance value and fourth indicate the number of zeros to follow,

4-digits marking

Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance
value,

For values of 97800 tha R is used as a decimal point. For values of 1KQ or greater the first 3 digits are
significant, the fourth indicates the number of zeros o fallow. E

Example
RESISTANCE 100 120 10 | 68000 4700002
3-digits marking 100 120 101 682 473
4-digits marking 10RO 12R0 1000 6301 4702

FUNCTIONAL DESCRIPTION

Product characterization

Standard valuss of neminal resistance are taken from the E24 series for resistors with a tolerance of 5%,
and ESE series for resistors with a tolerance of £1%, The values of the E24/ES6 series are in accordance
with “|IEC publication E0063"

Derating 100 e -
Tne power that the resistor can dissipate i | : I i '
depends en the operating temperature; = || F bl e
see Fig 2 e s S R
o v
E 4 [ | :. i. i i 5 i
= i S b { ;
= ! :
: = Ao
55 o 70 128

Amblent Temperature (°C)

Fig.2 Maximum dissipatien in percentage of rated power
As a function of the ambient temperature
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MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Rasistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBS).

Electrical connection ta the circuit is by individual saldering condition.

The end terminations guarantee & reliable contact.

SOLDERING CONDITION

The rebust construction of chip resistors alldws them to be completely immersed in a solder bath of 260°C for
one minute. Therefore, it is possible to mount Surface Mount Rasistors on one side of a PCB and cther
discrete conpanents on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 2 seconds. The test condition for no
leaching is 260°C for 60 seconds, Typical examples of soldering processes that provida reliable joints without

any damage are given in Fig 3.
3

Terroeraiue ceq.c)

! | L
a ol =0 w1 40

TIMe peey
Fig 3. Infrared soldering profile for Chip Resistors
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TEST AND REQUIREMENTS

REQUIREMENT

TEST FROCECURE
Resistor Jumper
DC resistance CC resislance values measured at the test |Within the specified telerance < 50ma
veitages specified balaw ;
s A
Resistance <1000 <1K0 <10KOQ
Tesl voltage 0.3V 1.0V 3.0V
Resistance 100K <1MQ <10MO
Tast veltage 10V 25V a0V
TCR Natural resistance change per changs in degree | Test temperature ~55~+125°C MNia
cantigrade,
=1063, £5% <+200ppm/*C
%xm‘ {ppmieC) 21042, £1% =+£100ppm/°C
Sy
Klh =4 <1002 -300~+500ppmi°C
R : Resistance ai relerence temperature
Rz : Resistance at test temperature
Hs250
Short time Permanent resistance change afler a Ssecond | AR/R max £(2%+0.1002) < 50me
averoad applicalion of a voltage 2.5 times RCWV or the
maximurm overload voltage specified in the
above list, whichever iz |ass,
Rasistance to Unmounted chips 1041 seconds, 280:5°C no visible damage o visible
soldering heat ; d
] A RIR max, +(1.0%+0.0601) G il
I o < S0mi2
Solderability Unmounted chips completely immersed for 5 |geod tinning (>95% covered)
seconds in a solder bath at 230+5°C e
no visible damage
Ter:jperatura 1. 30 minutes at -55°C=3°C, na visible damage ne visible
Gycling - .
2. 10~15minutes at room temperature, AR/R max. £{19%+0.0502) s
3. 30 minutes al +125°+3*C, it
4. 10~15minutes a! room iamperature,
5 conlinuous cyclas
Lead life 70£29C, 1000 hours, loaded with RCWV or | 100~1MO l -_:_[S'i:n:rs.:lﬂ) < 50m0
(endurancs) Vmax, 1.5 hours on and 0.5 hours off
; <10t or 21M0T  £(5%+0.100)
Load life in 1000 hours, at rated cantinuous working voltage | 100~1Mo +(3%+0.160) < B0ma
Hurnidity in humidity chamber controller at 40°C22°C and
(Damp heat) ﬁO-BE% relative hurmidity, 1.5hours on and 0.5 | <1002 or =1MO  £{5%+0.100)
ours off
Bending and Resistors mounted an a 80mm glass epoxy resin | no visible damage na visitle
Termination PCB(FR4); bending : 5 mm, once for 10seconds damage,
strength ARUR max. #(1%+0,0500)
< 50ma

FPulling test : =500grams
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TEST CONDITION FOR JUMPER (0 Q)

Itam WR12 WRO3B WROS
Pawer Rating At 70°C 114N 1awW 1avy
Rasisiance MAX.50m0
RatedCument = 1.54 | 1A
Peak Current 5A 3.5A I
@?ting Temperature -55~-125°C

Catalogue numbers
The resistars have a catalogue number starting with .

WR12 X 472 J T

Siza code Type code Resistance ¢ode Tolerance Faci{éﬁing code e
WR12 : 12086 X : Mormal E24: 2 significant digils | | F ;1% T : Reeled
WRO8 : 0805 Y : Special olloaael oy 5 CRABIR S I o e B : Bulk
WRO0E : 0803 A : Lead-Fres 428 e P - Jumper

100 =100

2200 =221

Jumper =000

Eg96: 3 significant digits

followed by no. of zeras

10202 =1020

3T4KL  =3742 =

1.  Reeled lape packaging : Bmm width paper laping 5000pcs per real.
2, Bulk packaging : 5000pcs per polybag
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PACKAGING

Paper T_apa specifications (unit :mm)

Series No. A B w F [ E
WR12 3.60£0.20 2.00£0.20 £.00+:0.30 3.50£0.20 1.75+0.10
WR08 2.40:0.20 1.6520.20 8.00:0.30 3.50:0,20 1.75+0.10
WROS 1.90:0.20 1.100.20 8.00+0.30 3.50:0.20 1.75£0,10

Series No. P1 P2 PO oD T

WR12 / WR08 4.09:0.10 2.00:0.10 4.000.10 ©1.50°38 Max. 1.0
WR06 4,0020.10 2.0020.10 4.00:0.10 &1.50:9% 0.65:0.05
| .

Reel dimensions

e

| symbal

B

[ c

\_{unii L mm)

178.022.0

©60.0:1.0 |

13.0:0.2

9.0+0.5
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