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1. 287 EEEIE  General precautions for using Resistors
1) ERAOEEEICESE INE-RABERRIC REE, TOAKOEEAT, CHERABEZET LS HEN
LFET,

(., EHEICRHEOLVEBOCEGELAEFET TOSERICOEELTIE, FRICSHEKXTEL,)
Please carefully confirm the contents listed in the individual specification, and use within
the range of the specifications.

(Contact us in advance for use under special conditions or for any items not listed in the
specifications.)
2) BFHHRIC. ARAEEMNTAECTHERAINSIILZERLTHEY. TROLSHHHKRETOIFER

&U%#T@Ebk%%é (TBENNHY FTOT, THEAICELTIX, BICTHAICHERE - 5584

EECHEREOLE, CHEADAEECHIET I,

@ K. #H. R, AEBFEORAKFTOIFER,

@ EsBEX. BARE. BEEFTOIFER,

@ K. Cl,o, H2S. NHs, SO,, NOZEDBEBEMYHAADEZWERTH IFEA,

@ HELKOCBHEOBRLVERETOIHEAA,
(1005 Y4 XLUTDB/INE A TEBIZDOWNTIE, BESBMENZELZITH<. #E V CTERED
YA FTRABEICESL LD HDE. THEHRENDLETT,)

® RBIMHITEELTRYMFTIEE. RULBHRICHEE L TCEZ—ILERERRMERET 556
(HERBOAFIZLE U 1—ILBOREIZNT S ERE [(BECODRR. 7)Y MEKROETS, BEDEG
LDEREZE] #HBBELLET.)

® ERSFEHESETHLE. O—Ts I LTOIER, $FIZ. 2 Ra—T s VRO TERAIL.
FILZRET HERMENH D=6, CHERADKRIEERNIFFMEEERLTTIL.)

@ EERFFERMITOEAMFED IS v I A EETKRVKBERER 2 CHERADISEE
(B2, KRUKBMEZEFZ ZERADSSIE. m\®%%%4tzﬁméwﬁﬁl;éﬁﬁ&®
%ﬂ:(-_/IE_F'c"L\ )

® HEMNEEITDLSBGFHERLE. TRICETISEESERTO ZFER,
(BEBETERKZEOCIA I L—2avhREL, BREEHZSISEIBNLAHY ET, )

These products are intended for use in general standard applications for general electronic
equipment, the use in the following special environments, and such environmental conditions may
affect the performance of the products; prior to use, verify the performance, reliability, etc.
thoroughly.

(MUse in liquids such as water, oil, chemical, and organic solvent

@Use in direct sunlight, outdoor exposure, or dusty environments

®@Use in locations with a lot of corrosive gases such as salt water, Cl, HsS, NH;, SO, NO,
etc.

@Use in environment with strong static electricity and electromagnetic waves.

(Extremely small type products of size 1005 or smaller are susceptible to electrostatic
discharge, and the resistance value may shift negative at several hundred volts, so
sufficient consideration is required.)

BMWhere the product is close to a heating component, and where an inflammable such as a
polyvinyl chloride wire is arranged close to the product.

(Please take precautions against the generation of Joule heat due to resistors load [self-
melting, burning of printed circuit boards, placement with surrounding components, etc.])

®MWhen using a resistors sealed or coated with resin, etc. (In particular, silicone-based
coating agents may accelerate sulfurization, so please evaluate before use.)

@When using water or water-soluble cleaning agents for cleaning-free soldering or flux
cleaning after soldering. (Especially when using water or water—soluble cleaning agents, be
careful of deterioration of insulation due to residual moisture or ionic substance residue.)

®Use the product in a place where dew condensation may occur or in a similar high humidity
atmosphere. (A short circuit or migration may occur between the electrodes, which may cause
resistance value fluctuations.)



3)

4)

5)

6)

7)

8)

9)

SEEMEZLELT IR (EERHESHE. BEEMIE. MZE - THEGRES. BERUTHRMEE. 0H%
DEVERE) [CTEVT. ERBOTESTAMG., TOMOEXRGEERENAFA SN LEZSE.
Jx—I)Lt—TJ&kE (RERK. REZE. TRERSE) OREZTICTL., REMOERZ BB
L\T: in—d_o

In applications that require high reliability (medical equipment, transportation equipment

aerospace equipment, combustion and gas equipment, highly public equipment, etc.), failure of
resistors can result in loss of life or other serious damage. If this is expected, please ensure
safety by giving due consideration to fail-safe designs (protection circuits, protection devices,
redundant circuits, etc.).

AHREORNRIT. HREATOREZRATSILNTY . X, EhGz0ERE. EFUREFIEERRZD
EEEBTRAEL-HRELELGYET, EFEAICEVTE. SERORGICEE SN KETHERLEDT
ESEERETORRL, EROMMEEEZRSERD L, BRHFHZITOTHEEFEFT LI OBBLNLET,

The contents described in the specifications guarantees the quality of the individual product
itself. In addition, the resistance value and the temperature characteristics of resistors are
performance measured at the top electrode of the product. In actual use, please design the
circuit after fully considering heat generation in a high-density state including other components
when mounted on the customer’s products and the heat resistance temperature of the board

BEREMNAMEVNES BIRIQUT) IZTDEFELTIE, SRR E—UDORESPEALEIZLEY.
FALFITEROERECEFEERENESTIENHY EY . FHICHEEZ CHIED L, HERERTZE
ToTHEZFILS>BMBLLETS,

For products with low resistance (roughly 1 @Q or less), the resistance value and the temperature
characteristics of resistors may change after soldering, depending on the size of the land
pattern and the amount of solder used. Please check the impact in advance and design your
equipment.

AHREICEH SN -ERENEZBALGCVERTIERBAVEY ., EBULORRAMMEINIIEE.
LELOMEE - FEMEVMELCONLIBANHY FET ., X, NILALGEOBENGREFAMD H5EE.
RESNERETOHERR ERERNET,

Never exceed the rated power. If a load exceeding the rating is applied, the performance and
reliability of this product may be impaired. Also, if transient loads such as pulses are applied,
please conduct evaluation confirmation test with resistors actually mounted on your own board

BSEEGET COIERAICOEELTIX, BRTICHHEEROFTTIHAT L,
When the product shall be used under special condition, be sure to ask us in advance

[FAREZTICTIEALEFTZT515E. CTEFERBARKICUE THVWTIRALEFTZToTTEL,
X, CTERENAEWNGE., TEAEITERM (350 °C, 3S#LUA) TIT-oTTFSLY,

When soldering with soldering iron, never touch the body of the resistor with a tip of the
soldering iron. When using a soldering iron with a tip at high temperature, solder for a time
as short as possible (350°C or less, within 3 seconds).

BRAKICEHEEZE5Z-Y. BEOYTRALY LSS, REERVERANRIT, HiEFICEEE
RIFTAIREMNH A=, FELTRYHZ > TTEL., X, REROERORYVEBHIR LR ELRY
FIDT, ERODEFOIFEADEERIC, BEREEVSELGVRIITEELTRYHKLOTT S,

[f the resistors is subjected to impact or pinched by hard objects, the protective film and
resistors may be chipped, which may affect performance, so please handle with care. In addition,
warping of the board after mounting will cause mechanical stress, so please be careful not to
deform the board when dividing it or attaching it to a support.
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10)

1)

12)

13)

14)

EMFEEEL, InFi (BB ITHREUEAZSVEREA. BFEFICMIEEE, BREDPXEZT S
AIREMENH Y EFT DT, HBEDEAENERFICHMNGTOE S ITELIRELTT S,

Due to the structure resistors, these is no insulation treatment on the termination(electrodes).
There is a risk of electrical shock and burns, etc., if the resistors is touched during
operation. Therefore, please ensure it is properly protected to prevent users from coming into
contact with the resistors

HRZERFTEIMOLGVTT S, FORENMIET S EBRDIFALMF TR - MEREZE
BETSEIBNNHYFET, Ff-. BFLEEHGOUAT—TRYNLEEGEFFERALGVTTEL,

Please do not touch the products with the bare hands of the person.
Sweat or skin oils may reduce the solderability, moisture resistance, and corrosion resistance

of the products
Also, do not use products that have fallen or removed for repair.

DA X—RY FRIGIENBERE, ERBEITAV—AR T VI TIHERGLEVTTEL,
Do not connect resistors by wire-bonding, except for wire-bonding resistors

FAEZCNH->EREEEMEERTHERLEZGEE, ®-oSREDKILRONEIZEL ST
ERENLFE T OAREMAHYETITOT, EEMEBERTCOERICEEIS v ahrERmE JEA

-Féll\o
BL., BERFEEBHEBEROESICOETFEL T, THEAAMICHA LR - FHEZTo>TT S,

When connecting solder (Sn) plated products with conductive adhesive materials there is a
possibility that increases in resistance may occur due to the intervention of a film of oxide on
the surface of the plating. If you are connecting with conductive adhesive, use gold flash plated

products.
However, please thoroughly check and evaluate the connection between resistors and conductive

adhesives before use

EARMATIEZEIZALELTE. TUEITA RCR—2 121 EFBARTIERSE®D
RET7 TV —arvhA Rl (BFEBRBMEERESEMLA—F) 23BEVVET,

For basic particulars, please refer to JEITA Technical Report RCR-2121 “Safety application
guide for fixed resistors for use in electronic equipment” (Technical Report of Japan
Electronics and Information Technology Industries Association).



2. & Rating
(1) E#EAH Rated power
ERENX. AEEE I0CICEVWTERARTESIRAENTT,
BEBEEEMNTOCERBZSEEF. ROFERMBICE > TEHIEREALEZRL-EEL > TER
BhHELET,
The rated power is the maximum power that can be continuously loaded at an ambient temperature
of 70 °C.
[f the ambient temperature exceeds 70 °C, the rated power is obtained by multiplying the rated
power ratio determined by the derating curve below.
({5 example)
BBERE 100°Ch iz &, RPCO3 (0. 1I0W) DEREHDRKIEIL.
(0.10 W) x65%=0.065 W& &Y FEd,
When the ambient temperature is 100°C, the max. load power of RPGO3 (0. 10W) is
(0.10 W) x 65%=0. 065 W).

BFHh#R Derating curve

~ o 100
e 0
S5 8 RakIZ& Y. 125°C &
N \ 155CH B Y FT .
-ﬁ = \\ Depending on  the
% T‘: 40 \‘\ type, there are 125°C
1) f—é 20 \ \ “ and 155°C.

o= \

0 70 125 155

-55 0 40 80 120 160
FEIERE Ambient temperature (°C)

(2) EHEIE Rated voltage
EREEF. EREBEHIIHET IERXEK R (BARREME) OBEET. RKIC&L>TROONFET,
BL. ROON-EENRFREEELZHEASHEE. FTFREBEZILI-TEREBEELLET,
The rated voltage is the voltage of DC or AC (effective value of commercial frequency)
corresponding to the rated power, and is calculated by the following formula. However, when
the obtained voltage exceeds the element maximum voltage, the rated voltage is assumed to be
the limiting element voltage.

E=JVP-R
E: EREX V  (#KJL k)  Rated Voltage V (Volt)
P :EHREN W (7w k) Rated Power W (Watt)
R: 2AMEHfE Q (+H—4L) Nominal resistance @ (Ohm)

({51 example)
M RPCO5 0.1W, 10k QDIBE

J (0.10 W) x10,000 Q=31.62 V &IGY=FET,

BEHEINI-fEIX. RPCOS DRFHREEETHSH OVEBAFTFHEADT, 31.62VHER
BELEHBYET,

The calculated value does not exceed 50V, which is the limiting element voltage of RPCO5,
so 31.62V is the rated voltage.

@ RPCO3 0.1W, 100k QDHE

\/ (0.10 W) x 100,000 Q=100 V &7%YETS,

RPCO3 DHEFREBENOVEREA SO, EREREFIRFREEETHDH0VELYFET,
Since it exceeds the element maximum voltage 50V, which is the |imiting element voltage
of RPCO3, so the rated voltage is 50V.




(3)

(4)

(5)

HRFREEE Limiting element voltage

FFReEXlE. ERARTELIERENIIHIET IERXIE. ik (FRABAKEME) OETORKIE
T9,

The limiting element voltage is the maximum voltage of DC or AC (commercial frequency effective
value) corresponding to the rated power that can be continuously loaded

SEEBEHFAERE Maximum overload voltage

BEREEE. bME. 1 EEKERTETIERXIE. XK (HAHARENE) OEEOZRKETHY
EHREED 2.5 FOBEEELELTLWETH., ERBICLYRESN-LEBEENZRSBEFEEICGEY E
EID

The overload voltage is a maximum value of a DC or AC (commercial frequency effective value)
voltage that can be continuously loaded once for 5 seconds, and is 2.5 times the rated voltage
However, the upper limit voltage specified by each product type is the maximum over load voltage

Bt BaiEE Maximum intermittent overload voltage

B ABEEEIE. 1 7 ON. 25 # OFF % 10000 44 V JLER TZ IR (BARKEMSE EXOKK
ETHY. TEREED 2.5F (—8mKIE, 2015) OEBEEELLFET, EL. BHRBICLYVZDLREERE
IeEBARmEEEREBEICHEY ET .

Intermittent overload voltage is the largest AC (commercial frequency effective value) voltage
that can be used for 10000 cycles of loading ON 1 second and OFF 25 seconds. The voltage is
2.5 times the rated voltage (partially, 2.0 times the rated voltage). However, the upper limit
voltage specified by each product type is the maximum intermittent overload voltage. Normally

the upper limit voltage for each product type is the same as the maximum overload voltage



(6) F#&/SNILAEE Rated pulse voltage
UTDE S BARBED/INILADERFICHMEINIZIEED/NILAEREE Ep DERIF. XAIZT
KHoNET, HEL. Ephia). b) DFIREZHEZ SEEE. TOEVAEDHIBREZEp & LET,
When a square wave pulse |ike the one shown below is applied to a resistor, the rated pulse
voltage Ep (guideline) can be calculated using the following formula. However, if Ep exceeds
the limit values of a) and b), the lower limit value will be taken as Ep.

T

Ep=+vPxRxT./ T

BL. 71 10ms LIFET B, 10ms 8% B354, D
ERBEZE &95, X, EREHIE. BHEEREZ
ZE L CHRAEBHRICHVERT S,)

(However, =T shall be 10ms or less.

If © exceeds 10ms, the rated voltage shall be Ep.

In addition, the rated power is reduced according to the load

derating curve in consideration of the ambient temperature.)

Ep : /YLAEKRERE Rated pulse voltage (V)

Ep

P  ERERE Rated voltage (W)
R : A MERIE Nominal resistance (Q)
T /N)LAEGERERE Pulse duration (s)
T :FE#A Period (=1/f) (s)

(JBL. Dis DizE., T=1s £ 95, However, if T>1s, T=1s.)

a) BRBRPERBICED/VULRABEE—VEHIRE (REHGIxEL. DRI LRIIHFEET.)
Pulse voltage peak value limit by types and resistance value
(Typical example, 2 excluding custom products)

[—#2 2] [General product example]

NILABEE—Y{E iV
Pulse voltage peak value Type
EREED 415 10Q%# % 52T®HRPC (RPCO3 4 XL TIXEEIRE)
4times the rated voltage All RPCs over 10 @
(RPCO3 size or less : all resistance value )
EREED S & 10QUTDET?DRPC (RPCO3 A XLLTILE&R <)
5times the rated voltage Al'l RPCs : 10Q or less (except RPCO3 size or less)

[MY— &%, B0 RMH]) [Anti-surge product, wide terminal product example]

NILRABEE—V{E 27N
Pulse voltage peak value Type
EREED 415 RPLO5, ZPX03, VCX03
4times the rated voltage
EREETN4. 51F RPZ18, HPZ18, VCW18
4.5times the rated voltage
EREEDSE RPZ10, RPZ33, HPZ10, HPZ33, VCX10
btimes the rated voltage RPW18, RPW50, RPY18




[t/ LA &45I] [Anti-pulse product example]

NILREEE—VE

NILRBEE—Y{E

INILREBEE—YE
Pulse voltage peak

0.0lms< 7= 0.1ms

EHREED 10 =
10times the rated voltage

EWREED 9=
9times the rated voltage

7 =0.01ms

EREBEEZD 1515
15times the rated voltage

ERBEED 1215
12times the rated voltage

2N FI1n B R
) Pulse voltage peak value Pulse voltage peak value value
Type Apply time .
(10QLLT /10Q or less) (10<R=560Q) B0QEHEZ D/
more than 560Q)
Ims<t= 10ms EREED 6 1% EREED 51
6times the rated voltage 5times the rated voltage
0.Ims< 7= 1Ims EREED 8= EREED 6=
. N . N EREBED 5 &
8times the rated voltage 6times the rated voltage }
TPG10 5times the rated

voltage

b) REBAMFMERE (4) BIZLSHIRE Limitation according to the maximum overload voltage (4)
FRERNILREEE A, EV—IXRVEREEICEO SN RRBAREEZERHVE,
The above rated pulse voltage Ep must not exceed the maximum overload voltage specified for
each series and resistance value

(7) BEXRICKHHIE Destruction by static electricity
BEIOHMELA VI Vv 2ETHT VOBRBHAGARINLL L. BREAKELEILLTEHIIEN
HUFETDT, EREEROSIY KVOFICIETFEHLECKREZNLTECIEEETIOHLET,

EEXEEERABRTIENSE. EREKICA LS L—XEEZFERLTNEY,
AANTLU—EEF, EE (RRRE. 2RRERIE) OLS5HHELEERTEL.
BEEHNF (RuO2) LiBHIF (HS5REB) OREARTHY. 2BEEZIT5 L.
HBHRFICATEPNESTHRIEL., EREZLICEVET,
If a momentary load of several thousand voltage is applied due to static electricity discharging
or inrush, etc., the resistance may change significantly. Therefore, when handling the mounted
board, we recommend that you take measures to prevent or eliminate static electricity
¢~ Thick film Fixed Surface Mount Resistors uses a metal glaze thick film for the
resistor.
The metal glaze thick film is not a homogeneous conductor such as a thin film
(carbon film or metal film), but a mixture of conductive particles (Ru02) and
insulating particles (vitreous). When subjected to high voltage, the insulating
particles are subjected to load concentration, resulting in breakdown, leading
\— to a change in the resistance value




(8) BREICKSEMMBEELL EBEERE - TCR)
Variation of resistance with temperature (Temp. Coefficient of Resistance/ TCR)

ZODHREDEEBICE TS 1°CHI-Y DERENDELLET, KEAMLLKOHLNFET,
The amount of change in resistance per °C between two specified temperatures, calculated from
the following formula.

BEICK BERETE (x10%/C) =—2L—FT_x10°
Variation of resistance with temperature ~ R7 (t—7/

6jomy _ REt—RT 6
T.C.R. (x10?%/°C) = RT (t—7) x10

T:8#E t : REBREE RT : TCIZH T 5ERE Rt : tCIZHITHIERME
T: Normal temperature t: Test temperature RT: resistance at T°'C Rt: resistance at t°C

ANxs=rE Precautions

PUE®D (1) ~ (8) IBIZTDOVWTIE, H FTHREADREZRIAIT HSELTTHY . EFAITE LTI,
PEFROHEBICEEIN-KRETHHRORACEROMBEEFZERE TS L. LEOEKE
HETELRVMEELHYFEFIDOTIEFEFELET,

X, NILRGEDBEMGARAMHLIGEEE. BESNIKREBTOFFMEREEFRENET,

The above items (1) to (8) are only guidelines for guaranteeing the quality of the individual
components. Note that in actual use, the rated values may not be satisfied if the heat
generation of other components, the heat resistance of Substrate, etc. are considered when
the components are mounted on your product.

In addition, when a transient load such as pulse is applied, confirm the evaluation in the
mounted state.



3. EWREE PCB designs
(1) REERERAERFOHES > KTk

Recommended Land Dimensions for Surface mount Resistors b
SEEEMEREETU L FERICRAERETREE0 | | |
S RTEIZ, FRAEHICK--TERYFEITHA, TED c :
TEREERNICHLSIZEEEEOLET . (RIOEBWIIBERIC R
TYFEST,) d| a
The land dimensions when soldering a surface mount | (mm)
resistor to a printed circuit board vary depending
on the usage conditions, but we recommend that it be
within the dimension range below.
(For the wide terminal type, a guideline is listed.)
2V H4 X a b .
Type Size (mm)
RPCO1 0.6x0.3 0.25~0. 35 0.6~1.1 0.3~0.45
RPCO3 0.40~0. 55
(RPLO3) 1.0x0.5 (0. 30~0. 45) 1.3~1.7 0.5~0.6
RPCO5 0.75~1.1
(RPLOS) M08 | oes~0g | HTEE | OO
RPC10 0.9~1.3
(RPL10, RPZ10) 2.0x1.25 0. 85~1.2) 2.6~3.1 1.1~1.5
RPC18 1.7~2.4
®eLig,RPZI8) | S 2X1 8 | qas~p ) | 3742 1.4~1.9
RPC33 1.7~2.4
RPL33,RPZ33) | S 2%%° | (qas~p ) | 37742 2:3~3.0
RPC50, RPL50 5.0x2.5 2.7~3.8 5.6~6.1 2.3~3.0
RPC1S 3.6~5.1
(RPL1S) 6.3x3.2 (2. 5~3.7) 6.9~7.4 2.9~3.8
VCW10 1.25%x2.0 0.55 2.35 2.0
RPY18, RPW18
VCH18. CPQ18 1.6x3.2 0.9 2.7 3.2
RPW50, CPQ50 2.5x5.0 0.75 3.6 5.0
RPW1S, CPQ1S 3.2%6.3 1.0 4.4 6.3
Ff-. ETERYICIE, RORICERENVHETT,
In addition, the following points must be taken into consideration for each dimension
225 Symbol | EZE R Points of consideration &% Remarks
HaDEmEEIEE HBEZES Y FRIOEENLDSLCAHY
a ERfRIL—IL *9,
Bottom duration of the component | If it is too narrow, it is difficult to
Wiring rule wire between the lands
EirETOEAER

by i RUOVEEAREERBYET,

c . The larger the width, the stronger the
Area occupied on the board .
Distance from adjacent land bonding strength
- = [GWVEESREFRC Y T9h.
SRl Taosad ERBTEARELRCEYET,
d 4 The larger the width, the stronger the

Area occupied on the board

Distance from adjacent land bonding strength. However, he resistor

will be more likely to stand up.




HBS Y FICRARERERBZFAEFTTHEEE. FALEZHEEICLTEBHADR NLRA%E
LT BEHIZ, YILMLEF—LPRAMIE>TSVRELQBMTHENRETY,

When soldering surface mount resistors to common lands, it is necessary to separate the lands
by solder resist in order to reduce stress on the electrode part with proper amount of solder.

(Bad example) When there is no resist (Good example) When there is resist

(ELV) LR MHRENGS (B LR MAEBGE
AT [FAT LR bk
Solder Solder Resist

(2) Eixt=t># Board flex
BRERICI LA ZEL-BE. RARERERBICA FLAAMD Y EFBIOFIBECF v TERFZERK
DENPYSVvIEELDIENHYFET, Mo FHLETEH-HICIE. BEERICRY OhHEED
MBHGA FLRAZBAEL SELROIERO ERDEFOIFEANDEEBERLGEITHOAZEDA ML R
DF Yy THEAFICMOLEVWL S HHREEICT S ENBETT,
BRI HBREDRBAEZEENT—2DO—HlIEUTIZRLET,
If the printed circuit board is bent, stress will be applied to the surface mount resistor,
which may cause the electrodes to peel off or the surface mount resistor itself to break or
crack.
In order to prevent these problems, it is necessary to take measures to minimize physical
stress such as warping or bending on the wiring board
It is necessary to arrange the components so that stress such as bending is not applied to the
surface mount resistor when dividing the board or mounting it on a support.
An example of the test method and actual performance data for board flex is shown below.

(7" Yo MR EE (4 ELER A 5K ]

@ fEfEes(&. JIS € 5201 12k Y., EER H 4 144K BE Instal lation condition (mm)
RRIRIIY 175, - _
W rstiresse ol e 2pe oo HERFAEMR Tes:cl/ board {itiX{EinER Test resistor
Mox2 mURET S, | - |
@ EWRlE. BITFRT LSIZ. bbb ZEN g /\I - O
EN45 mOREXFL., TOHRBER TS (FATZ 2L
EDRETME LA SEREEHNET 5. support | Solder Within 2
@ MEDHIFIEICLELET., U1 Mo base 5 45 45
EETHET %,

EAERIKEE (mm)

3 fit7" Yy MR EE (F1E Board flex (RPC10) Test condition cf;) 20 o
2 100 } A s =
g 10 s )l e
5 50} ]
N [
& ol

0 5 10 15 K15t Ohmmeter

g (1 Bend width (mm)

[Board flex Test Methods]

(D The resistor under test is attached to the test board according to JIS C 5201 .
The center of the test resistor shall be within £2 mm from the center between the supports

@ The board is supported at each point 45 mm from the center as shown in the figure, and
the resistance value is measured while applying pressure to the center using a specified
JI18.

@ Apply pressure at a rate of about 1 mm per second until the specified bend width is reached.

— 10 —



(3) REXRERIEH ERRERDRERER

Coefficient of thermal expansion for surface mount resistors and circuit board
FEEEREMZF (TILITER) CWREEROBERFREEL. TROKLSIICKELDEVWAHY T9,
BEHEREERERABETERSS 502542 LLE) 2 CFEARAICE LTI, BRICTHSICMHEE - EEEE%
CHEROLE, CHEATEL,

The thermal expansion coefficients of the surface mount resistor (alumina Substrate) and the
circuit board differ significantly as shown in the table below.

Please confirm the performance and reliability of the power Fixed Surface Mount Resistors (5025
size or larger) before use

P RERI B R R
Type Typical thermal expansion coefficient

TEEXAERD (TILTTFER)
Surface mount Resistors (Alumina Substrate)

#R(% < Copper foil 1 68x10-5
HSRAMEM T ARET #E (FR-4)

7.50x107°

1.70x107°

Glass cloth circuit board epoxy resin (FR-4)

4 . {R1IEHIEFFIZED Temporary fixing adhesive application
20—ARDIFAERFITHEDEEIE. REHEERIZFALET,
Temporary adhesive is used for the flow soldering method.

(1) BEEFZHEDTIES Cautionary note when applying adhesive

BERIL. T2 b ERICHOBIERIET A ARVYEFICL>TEEEHRLET,

BERENZEETY . BRUAENIT NI L. BEFINELENS Y RNF—2F THEMA > TIFAEMA T
FRIZHE 1Y, BEEBRLNLGVWEERORYEDEZEZZITZHRYET,

T, BHEF—TFEICRDOEHICE. EEFIOKESENKYTT,

Adhesive is applied in a fixed amount to the printed circuit board by printing or using a
dispenser. If the amount of adhesive is too large or the application position is misaligned,
the adhesive will be crushed and spread to the land pattern, resulting in poor soldering. If
the adhesive area is large, it will be susceptible to board warping, etc

It is also important to manage the viscosity of adhesives in order to keep the amount of
application constant

/#_E?EEE Resistor 5> K/8%4 —> Land pattern
|

- - - /?%%7 /
N =
&% Adhesive ?%‘%ﬁll Adhesive

Y .

bt 2

B L5l Good example |, \{§| Bad example

(2) #EEBEXIDIELE Types of adhesive

@ 2FELB AT IR O RIEEF
@ UV, BMELBASY M4 7 TRF D REEH
® UVHEiLtaa1 T CIRFVR, TOVILER, RYIRTFILREES

—BEICHEEREAE SRR LAV EVQDE A THRLEERESATNET,
WIhi, g, EEE. FEENMEVLFD, BEMH—ROBEZERT HSENBLETT,

D Thermosetting type . Epoxy-based adhesives
@ UV curing/thermal curing combination type: Epoxy-based adhesives
@ UV cure types : Epoxy-based, acrylic-based, polyester-based adhesives

In general, type® is the most commonly used, as it has a short curing time and little heat
stress.

In all cases, it is necessary to satisfy the general characteristics of insulating materials
such as insulation, adhesion, and low dielectric.

— 11 —



5. % Mounting

(1) RERDIER

Precautions for mounting

EEFENKESTELIHEPCPIT7—/ ALTRANMET FIHIHEE. REBERTOISVINEET D
ELAHYEFITDOTEENNETYT,
X, MU REAERERIEBERFZORERICIE, TRIZERT 2424 THFY FTH. REEF2 1 TIEIRERERIC
RDBERA LA SR VRIZHBROMEEZET 2HELAHY T,
MEROMAENBORERICE-DGEEOFYrvF U IRMENKRETEDIESIE. REBERITH

VIV IDNRETHIENHYET,
[f the mounting load is too large or the air nozzle bottom dead center is too low, the protective
film may be chipped or cracked, so please be careful.
although there are two types of protective film for our surface mount resistors
shown in the figure below, the protective film band type requires the positioning claw to be
set so that no extra stress is applied to the protective film.
If the positioning claw touches the protective film of the resistor or the chucking load is
too large, the protective film may be chipped or cracked.

In addition,

[LER Top View]

{REEfE (S5 RXE) Protective film (vitreous)
l GLiERHIM i

Positioning claw

2;;7—lZZZZZL%ZZ§-

REEMRTIAAT

Protective film independent type
RPCO5, RPG10, RPC18

RPC33, RPC50, RPC1S etc.

6. [FATEFHT5EHE Soldering conditions

(1) IFAERITHRRE - BRI Allowable soldering temperature and time
REAEREABNBOEBIETHEIC =y L ERT =BBEICE>TVWETOT. & 70— 70—
DFEATRKIFALZEDONT SEETEY FEAN. BEULICERDFALZEZFERT 5HEICIEEBH

REEHFICL DI A—VERTDENAYFINT, TEMABETT,

22

% 222222222

RERFL2AT

Protective film band type

RPCO1, RPLO3 etc.

Since the electrodes of surface mount resistors have a three-layer structure in which nickel

is placed in

the middle,

normal reflow or flow use will not lead to solder erosion

but when

high-temperature solder is used more than necessary, the electrodes may be damaged by thermal

shock, etc.

so care must be taken

HA#ER Basic structural drawing

4 ¥ Name %} Material

OF-%7 ST

Substrate High - purity aluminum
QB EE ERREEEE

Resistive film Mixture metal based thick film
QREE YT 92 RIIHEEIE
Protective film Special glass or resin film
G@WEEE BREE

Internal electrode Silver-based thick film
OFHEEE Zyhhsh o E

Intermediate electrode | Nickel plating
©4 EREE theH- =

External electrodes Tin plating

X WA, ERMR—X FIHRELTWLWET,
% Our products are compatible with lead—free pastes.
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(2) [FAEBEYZEIZDLNT Amount of solder
TRDLSITHEIZTIONEFELL., ZBREFLHELEBREFAVIILETEBBICR ML REZEZ5EAE
BY, VEBELLEBRBRBORRELYET,
As shown in the figure below, it is desirable to use an appropriate amount. If it is too large,
stress is applied to the electrode due to temperature cycling, etc., and if it is too small,
conduction failure may occur.

Y i ) i P
B i B

Too much Appropriate amount too little

(3) Y 27A—IXAT={t+ Reflow soldering
@D FAFER—X b+ Solder paste
—MEHRICAZINR )=V EZFERLTHRICEYERLET,
FAER—Z bE, ROEBIZEELTEET S EABETT,
- HIRIMEM B LY, (. [SLHADBDEELY,)
 FEETIEA DI,
- ) 7 A—&IFALER—ILOFEEMN DL,
DSV RARKRBICEBEMTL,
(REREEERSEIATHEFELLY,)
It is generally applied by printing using a metal screen.
The solder paste must be selected in consideration of the following items.
- Good printability. (There is little sagging and bleeding.)
- Viscosity change is small.
- There is little generation of solder balls after reflow.
*Flux residue is not corrosive.
(A low residue-free cleaning type is desirable.)

®@ BEJOT774)L Temperature profile
a: ERORY. . MBI BEHLET 5-HICFHEMBLIBETT,

b : AMEZIE, BALEVWESHEENVETT,
a ! Preheating is required to prevent board warping, deformation, and standing of

resistors.
b : After the main heating, care must be taken to avoid rapid cooling.

HEARX—X b Leaded Paste I R—X b Lead free Paste
(6]
5
4+
S 2m0C
o, (]
3 230~ 24ocf g e
(5]
= —
2 200°C -
© g 180C
5 L
o
1=

150°C : ‘
| b 130°C
2 100°C I a : #9120s $930s . .
() 50°c 3 ‘ 60~120 s 30~60s

Time

Time



(4) 20—[XATEHIT Flow soldering
D 7594 R Flux
BEIEBERRO IS VI ANFERAIATVLETS,
TS99 RE, ROEBEAEEELTGEET S EABETT,
(FAEEY REIEAKELY,
DSV RADBEANTIAFEDORBAE X YIEL,
7o) RAREICEEREMNLZL,
X, 72999 RAREIX, [FALEFTHIZKRECEZELEFITDT, BEGEIZCEET S ENBETT,
Low chlorine type flux is usually used
The flux must be selected in consideration of the following items
* Higher fluidity than solder.
* The melting point of the flux is lower than that of the solder.
* Flux residue is not corrosive
In addition, flux-concentration greatly affects Solderability, so it is required to control
the flux—concentration to an appropriate level.

@ IFAT Solder

1) H#A~X—X + Leaded paste
BEIIEREIALE (RX63 %, #8137 %) NMEHAINATULET,
ZDIFATEIE, FBAMKENDLEL, BRI T CHRAE LS E=OIEEETIXARLZFITATIEE
HY. ERB[ICHMNEZHRX FLADNRNMNMETEAET,
Normally, eutectic solder (63 % tin, 37 % lead) is used
This solder can be soldered at low temperatures because it has less semi-molten state and
becomes liquid soon from the solid, minimizing the thermal stress on the resistor.

2) #EIMAR—X + Pb-free paste
PRIRHIETED bNI-FE—TEIETEILEME TH S RDOHEIRIZI I L= Sn-Ag-Cu-Bi RXIZ
Sn-Ag-Cu REEDIFAFZR—R F TOFERAMNTIEETT,
It can be used in solder pastes with Sn-Ag—Cu-Bi or Sn-Ag—Cu compositions that reduce |ead,
which is a Class 1 designated chemical substance specified by the PRTR system.

@ [FATFEFIFERE - B  Soldering temperature and time
FRTBHIEALDEFEICK>TERY FIH., BREK 230~250°C, 5 BLAN—RIHMTT,
Temperature is generally 230 to 250°C for 5 seconds or less, depending on the type of used
solder.

(5) aAFTIXATERIT Soldering iron
BEQIIAEZITORMEEIFEICESET. RARERAERFJICHRIX FLAAMINMNY EFTDT.,
BFEEIYFO—IIFEDFALEITT.ZEDLEERM/NEINED (30 WIEE) Z2FAT LY,
[FAEZATICTIFAEFTZT25E. CTEZREEERAERSBAKICERS TLHUT., FAEMITE
ToTLEEL, X, TEHFEITERBRHE (350°C, 3MLUA) TITF-oTLEEL,
B, (FAEATICEDEBEMYN LOEICIE. 2T HBAIOEBDFALZZ+TABALTHLNET HHE
PHYET, (—FOEBRIOIZAFEOABMNALTINETSE. E5—FDEBIBIERT S EAHY FE
T,) X, RAEEAERBOBBOASRa— M, BEEITENABALZONES TEET L,
The temperature at the tip of a normal soldering iron is extremely high and will put thermal
stress on the surface mount resistor, so please use a soldering iron with an electronic
temperature control and a relatively small capacity (approximately 30 W). When soldering with
a soldering iron, do not apply the iron tip directly to the body of the surface mount resistor
In addition, perform this procedure in as short a time as possible (350° G, within 3 seconds)
When removing parts with a soldering iron, be sure to melt the solder on both sides of the
electrode before applying pressure. (Applying pressure by melting only the solder on one side
of the electrode may cause the other electrode to break.) Also, be careful not to touch the
tip of the soldering iron directly with the electrode or glass coat of the surface mount
resistor.



%% Cleaning
BBy A&, MEHECTHEMRIFECEELEZRIZITAERENHY FTOTHREEZTED
HELHYFET,
(BL. BERBEXRE314ATOLDIZOVNTIE, EHE2ZTHESHEEFIHY FEAL)
REAEIE, BERESEN—RMTT,
FEEZERENRRE. TOFEREMELERE - EI3I VY - HTRAREBDT, EQO &S HEHEBHEIT
KELTELEEHY T AL, BEREEFOEADNKRETAESL LIBMBICEBEEZEZSENEYE
FTOTHEEIZTEET S,
EEBHIELTIE, REBEJOVO7ZILI—-ILRBRIDFERESEOLET,
B RREIEITRENEBETOSFEAZHEDOLET,
H Ah:20WwS LR
- RS - 8+ kHz
B OE 40°CULT
- BF R B
Residual flux may have a negative effect on moisture resistance and corrosion resistance, so
it must be cleaned.
(However, cleaning is not necessary for low-residue, no—clean types.)
Ultrasonic cleaning is common cleaning method
The main materials used for surface mount resistors are metal, ceramic, and glass. Cleaning
with any organic solvents is acceptable
However, if the ultrasonic cleaning output is too high, the resistors may be damaged. Be careful
to clean them.
We recommend the use of CFC substitutes and alcohol-based solvents as cleaning solvents
Ultrasonic cleaning is recommended in the following range
« Qutput: 20 W /I or less
- Freq: tens of kHz
- Temperature: 40°C or less
- Time: several minutes

BRELDFE Storage Precautions
D WBHLEESESEORFEFHETCE. EERADKEEZSIEREI L. FALEFITENSEE
TEHEENDAHY FTDOT, TEETILY,
(HERIRTFSEM - JBE 5~35°C, HXHEE 26~85%
BREOKENNLGNI &,
ESTAXAY-5H LN &,
IURRT—TRIE. £9MHR (EATZED) ICEBRMEIhGZLN &
Q@ WHLTEEFHAITORERY., FRE MY ITT—THEDRREIZHEYFEFIDOTITEET SN,
(byFTT—TBIZRN LORICHENTETZZELAHY FT.)
® HHEAR. BILKRARRY., ERZEEFERTIBMTORFIITEET LY,
(D Please note that under extreme Damp heat, steady state storage conditions, Solderability
may deteriorate due to oxidization of the electrode surface.
(Recommended storage conditions: Temperature 5 to 35 °C, relative humidity 25 to 85 %
Non-condensation or water damage
Avoid direct sunlight
Embossed tape products should not be exposed to ultraviolet
light (including fluorescent |ights) for long periods of
time.
@ Storage and use in an extremely dry atmosphere may cause top tape electrification
(Parts may adhere when top tape is peeled off.)
@ Please refrain from storing in places where acid gas, hydrogen sulfide gas, or chemicals
are used frequently



O. {#EFMIM Expiration date
LTERHERFEEGCTHAZ 1 FEURNICTERBEVET,
REHEORE T, BEXREICREELAEE I, (FAEMITENSIETIENANHY ET .
F 1 EUEBRBLERREFT—TEEMOE—) VT BREORBEILICKYRBEBERICKED
REIS—HARETLHA8EELHDYET .
Please use within one year after shipment under the recommended storage conditions above.
If stored for a long time, an oxide film may form on the electrode surface and solderability
may deteriorate. In addition, for products stored for more than one year, the peeling strength
of the tape packaging material may change over time, which may cause mounting errors due to
static electricity from peeling

AEOANBIF, BHOEERELIC, FE=ZFBORT B - BAHITEEFTEETSL,
T, BBHORBRVT—2E—HITHY ., REEETEISTVEEA,

Please refrain from disclosing, copying, or distributing the contents of this document to
third parties without our consent.

In addition, the contents and data described are examples only and are not guaranteed
values.




