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We thank you for your custom.
This document contains information needed for metal film flat chip resistors to be used safely by our customers. Please
be sure to read the contents beforehand.
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1. 27 EEEIE  General precautions

1—1. HESEREHRS CHHIELEL V/=12% /=L BB Points to be taken into consideration when designing equipment

AEUR(E, BEFHSRIIENSREL TERSN A LZRIREL THRY . BENDAERY ., MALRE- A&
FEEID E M ERE ARG CHRMERICEON G SICECIBFICOFELTL, M TIEZOEF &L R FE
T OTHEEERZELY,

{EMERRICPRL £ L TITIMALRRE L HEERL V2K & &t (2, B R ARITRESN I RRE T O HIETH. R
EHFELLET . i#, RELMALESZIZEHOFEIZIEENHHIEE L. MALEZICEHEOEUEELT
BHTEELET,

These products are intended to be used as resistors in electrical equipment. Our company is not responsible
for any loss or damage that may occur as a result of any use other than the use the products are designed for,
nor for any use that falls outside the range of conditions detailed in the supply specifications, and in this
document.

When you use the products please request the supply specifications and carry out evaluations and checks on
the products after they have been mounted in your company's products. If there are any differences between
the conditions included in this document and those in the supply specifications, the conditions included in the
supply specifications take precedence.

LHRGECERITESRIC. T FgE SRRV K E LB, BEEEROMIEOCIRENEIC K> T AR

EIZEEEZRIFTENIHLFOERICKY ., SEEEEVESY 5k B ENE - 22 5|5 - fefrF O &t
TR, EREER. THEESR. TR T —ERAOE  (BHRERED 1 I73R) AT 5 LE CREDIGS
(&, BT BRI ER, TS0 BERE SO NS TEIEOHHEE O FHEEHEZNE L THI®RE
B9 H5EEZRE. LR HUEEEEEZVEST DARICERSIN-IEE, BHE—U0FEFEZ&L M
F9,
Confirm the application before the use of this product and contact us in advance when the products are considered to
be used in equipments including but not limited to transportation equipment(automotives, airplanes, railway trains,
boats and ships), medical equipment, space equipment, energy, traffic and information facilities that requires extremely
high reliability and the malfunction of equipment have the risk of loss and injuries of life or property. Unless the
particular conditions and the scope of responsibility are mutually agreed in the respective contract documents, KOA
will not be responsible for using the products in the applications that are stated above

SHEMEEVELT HREICERT HIHEX. 7z—ILt—TRETDEEE T+ 51T TS, (REEREAS
TLRERREERT . HHGO ISR CIIBEN TR ELLEOENEIIT, VAT LDREZR>TZELY,

Consider sufficient fail-safe design if the products are used in applications requiring high reliability. Ensure safety of
a whole system by setting proactive circuits and redundant circuits to avoid the single failure of the product leading to
unsafety of the equipment.

F-. ARTFYTERBIIEE L. WFEEHIIERUENTTVFER A BEPOERBICIN-I5E.
RE. OITEFET HRREMENHYET DT, HFOERAENIEMBR AN KIIC, ERREREERTET
W) IRFEL TSN,

Due to the structure of flat chip resistors, there is no insulation treatment on the termination. There is a risk of
electrical shock and bums, etc., if the resistor is touched during operation, so please ensure that the circuit
board is suitably protected by a cover, etc., so that the user of the equipment does not touch the product.

AECERHL TO D LN D — M HEREIEE-VBIEICOETHELTL, EFEBRNEXRGSFETO
JEITA RCR-1001AI &R - EFEHMDRET T r—aVAMR IRV, EIAJ RCR-2121Al EF iz FREIEE
NEQFERALOIEBIEA NSV 1EHMSRETNIEFENTT,
For considerations other than the general precautions outlined in this document, please refer to the technical
reports issued by Electronic Information Technical Industry Associaton JEITA RCR-1001A "Safety
_ V. PrzTa'uc.t Engineering Group
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application guide for electronic parts” and EIAJ RCR-2121A "Guidelines on precautions for fixed resistors".

1—2. HERYRKNEDEEZEIE Precautions for handling

ARF Y TIERREHETHRTT . BA. RE FIEYADERIZASTBEE. MRCEELHEER
(FTRIREMEA HYFET DT, BEYRUOEH LB REEEERAL TTEL, Ah—, 328k, BICAT-ES
ElF. BUGERNEL Y &I, RO EERD A =1 T30, HmOBIYRLIZ DL TEED
ALHEEF BRKRET—3—~(SDS) ZHHEERU V==K &I, BHICTRAG MRS ZHRELLET,
Flat chip resistors are miniature parts. If they enter the human body as a result of inhalation or scattering, etc.,
they may have harmful effects, so please use appropriate protective equipment when handing the products.
If a product is ingested or gets in the eyes, take appropriate emergency measures and contact a doctor
immediately. If you have any questions about the handling of the products, please request the Safety Data
Sheet (SDS), and take adequate measures at your company.

1—3. HRRUVEEMDERE
AHBRVEEMETEYCREL-ISS ., DIETR KEEHRELSIETRIT AN HYET , BEE
REHRERD £ BERR U BARARDIERIZHRL ., BN BEFEEL TS,
If the products or the product packaging are disposed of in an inappropriate way there is a risk of soil and
water pollution. Please check the relevant regulations, follow the instructions of national and local governing
bodies, and ensure that disposal is carried out appropriately.

1—4. TEfEHEICES3 5EEEIE  Precautions regarding industrial property

AZIZEHOBERRUT 2. BHORFHOMRIZEIED T, [FHROTESOEHESERIIT S
LOTEHYFEE A,

T FERFEAD /0 N\DIEHSATAEENTEYET O T, BHOKEELIZ, E=E~DEHET.
BEIER, BifhE B D CEIFERERIZELY,
The information and data included in this document are based on the most up-to-date knowledge at our
company, but we do not guarantee either the completeness or the accuracy of the information.
This document includes content related to our company's know-how. Do not disclose, copy or distribute the
contents without our company's prior consent.

1—5. IEfEFRE. EIUEERKIC DT
MARBHE CBVLWTRESN TS, BRIEFFERVEIURERHIL ., S HRERORRRFIEEE>TH
VEY BEEOBAN A RVERE LIS HIENBEEILGEE FEFENTEYFEADTITEERMOET,
The resistance tolerance and TCR specified in the specification are characteristic of resistors at the shipped.
Please note that it does not include resistance change by heat stress during mount or deteriorate with age etc.

2. WEDFREEIT DT Storage of the products
HFDMHRERD ., BEMEERFT 51012, HRZRESNAREITUTORITSEREL TS,
Please follow the storage precautions below in order to maintain the performance and mounting characteristics of
the products.

2—1. ;B ZE. 8 Temperature, Humidity, Duration
HERREIREE Recommended Storage Environment
REEE Storage temperature | 5~35°CLIN 5to0 35°C
{RERE  Storage humidity 35~75%RhLA 35t0 75% Rh
{REHART  Storage duration BRI 1 240 AR
Within 12 months from shipment from our company
HRRBZRIL-15S . TRBENEEINET,
The following problems may occur in environments that do not conform to the recommendations.
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EEEEBRETCREINIBZS  Storage in a high temperature / high humidity environment
BEOBZALATEDETRUIARN—ORE, T-EVTBERD
E—N2 T BEDEIZLIEHEE EHNBESINET DT, SESE W;;;T(':’rls occurting under high heat
BRIR T CIRRELGL T ALY, / high humidity conciions
Do not store the products in a high temperature / high humidity
environment, as there is a risk of deterioration in the soldering

characteristics of the termination, occurrences of whiskers and difficulties
during mounting due to changes in the peel strength in taped products.

(RRIEEERET CREINT=BE Storage in a low temperature / low humidity environment

NIVY G T—EV T aZERHIRAEDREET CRELIZIGS. SR HER THIRLIENELL

T HRBEMA HYET  Ff=. by T T—TITHEREL . BEETE3ISECLES . TEVT B%R

DE—)TERENEL ., BHEEE5IERILET,

If bulk or taped products are stored in an excessively dry environment there is a possibility that the

components may be damaged by static electricity, causing changes in resistance. The product may

also cling to the top tape because of static electricity, resulting in difficulties during mounting. The peel

strength of taped products may change, resulting in problems with mounting.

HERREHREBA TRESNT-1BE Storage beyond the recommended storage duration

T—E T AERIIEMHERDREEH T THOTH. E— U REDRBELLEBDE LA F
ALFEY, HERELRE. REEESH T THoTE., Bt 24 AL LA -SRI X B
E—2VERRICKIEE. BEORBILIZLDFALFTFRRERI T AIEESLHYFET D TER
LARLTLZELY,
Even under our company's recommended storage conditions, the peel strength of taped products
changes over time, and oxidization occurs in the termination. Even at the recommended storage
temperature and humidity conditions there is a possibility that after more than 12 months from the date
of shipment from our factory problems may occur due to peel strength irregularities, and solder defects
may occur due to oxidization of the termination, so do not use such products.

Storage under conditions of extreme temperature variations Whiskers occurring in heat cycles:

(/22—)LEY) nodule type

VAARN—DRENEZSINET O T, BELILDOHLLMGHATIE
RELGLTG S,

Do not store the products in conditions of extreme temperature '-! %. - E -__:
variations, as there is a risk of occurrences of whiskers. L"“‘“’"_—__'_ ,‘_‘_ . A.’b»

—
-

2—2. KiFh Damp
AEGISHEREELTOEREADT, 5. KENLLEWRE T TREL TS,
The products in question are not packed in waterproof materials. Store the products in an environment
where they will not be exposed to condensation or damp.

2—3. [EBMAHR. B#BEH| Corrosive gases, organic solvents

BbkER- ERERA R - RIKRZEOBFEMEAR T, BREMRESLORREGYET D THEREARICEEN
BOKSICLTTEW, F-BRBRID PICIETERENRERESE L3O HYF T O TEAIICHERL <L
AN
Corrosive gases such as hydrogen sulfide, sulfurous acid gas and hydrogen chloride, eftc., cause the
components to deteriorate, so do not expose the products to such gases. Organic solvents contain materials
that cause corrosive gases, so check beforehand.

_ V. PrzTa'uc.t Engineering Group
Rev. A2:13 — 426 — cko(RPogTA:o\N (ML Bt
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2—4. [£ZY Dust
[FEYDMFELET &L (FAZFITHEMETLET DT, ESYUIMTELGVRE T THREL TZALY,
If there is dust attached to the products the soldering characteristics will deteriorate. Store the products in an
environment where dust will not become attached.

2—5. BE5fAY Direct sunlight

BIMRITSRFVIELILSEFT DT, BEMD SO F-HES BIDH=5E SR TREL TS
1280, FEBRNTHHATEDOLIMENFELET DT, TUARRF ) 7T—T BEN FTRREHTEE LS
[CRELTTEL,
Ultraviolet rays cause deterioration in plastic. Store the products away from direct sunlight in order to prevent
deterioration of the packaging materials. Even indoors, ultraviolet light from fluorescent lighting, etc., has an
effect, so store embossed tape under the following conditions.

(%588 © 0.007mWIecm2 AT (EE 340~480nm)]

[Amount of ultraviolet light: No more than 0.007 mW/cm? (wave length 340 to 480 nm) ]

2—6. REh. 2 Vibration, shock
RE. BERIBEDRE. GREZ5AFT LAEMOBHEL. BMRDHEREICLIBBEETELECTSE
BHYET , F-HEWRICLHBNERENRIIZEAHYET DT, BEDIRE. BEEE5ZLGVTIES
LY,
If excessive vibration or shock is applied during storage or transportation the packaging may be damaged and
problems may occur during mounting due to static clinging of the products. Resistance irregularities may also
occur due to static damage, so do not apply excessive vibration or shock.

2—7. {RE157T. $8E¥k  Storage location, stack quantities
HERID H 2 IZBATOMMOD H HIGFT T BEM D ERAOHIENERHENHYFET DT, RET DIFIETFHE
185 R EL T2, MEBFEDERIERBII6 LI TEL TS,
The packaging materials may be deformed or destroyed if stored in areas with slanting or uneven floors.
Choose an area that is flat and even to store the products. The boxes may be stacked one on top of the other
to a maximum of 6 layers.

2—8. EHEK  Electromagnetic waves
EEEROBRNGBHRERE T HRERDICIFRELGV TS, BBRA B EUBER JEEZEC
FIENBYET
Do not store the products in the vicinity of high-voltage wires or equipment that emits strong electromagnetic
waves. The components may become magnetized, causing problems with mounting.

2—9. 4FMEWEIZLBELIEEE Pollution Environment with ion material
RRIZZELRATEYE (FR) I L(Nat), ERCINF) AMFELET & EMEFRIETIHENAHYE
T DT, AF U MEPEITEINGEVOLIITREZEL,
Electrolytic corrosion may be induced when large amount of ionic material (sodium (Na*), chlorine (CI7) etc))
is attached to the products so please store under conditions that is not exposed to ionic material.

LTIZAF U EEN S BICEFN TV SMERIEZEITET,
Example of the material that is included an ion material voluminously is enumerated as follows.
-7F Sweat
IR Saliva
*7599X  Flux
K. #IE  Seawater and sea breeze
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3. EMDELEIZDOLVT  Mounting the products

3—1. az\yjogﬁ[:’_)[, \T Ch|p mounting ﬁ@lﬁﬁ?]ﬂil:é:%ﬁv?"%‘ﬁ’w)ﬁ'ﬂ

Example,chip split by excessive load

Wi&/ XIUIE ROEIC K> TRGE AAV NS Y BB amIRiE <%
B 52F7, &=/ XILEHIZEYMHRHELTVDIHEE. FVTE
NORERIEHYET, W&/ XILDRSF. MR R U IS ERRRIC

SCIEDTLEELY,

ERRENEEERIET (EE40%LUT) DIHS. #ERICLLTF
VTERRDRUELOIEZICEY  BRRENDEENHYET &
FEREDOEEDLEHERALTZELY,

FEBOIIE/ XV TRRAMET E DB, FUTTBELGREN
IO FVTEN(ITVIEED)E5IERIT AN HYET .
EtRIZ. BERORY DEETFYTEN(ISVIEED)ESIERST
CEEBHYET BIEZTES%F. RAICEREL-EEES T TIZALY,

NI T7vITEVEFERT BHEEIF. TN B F VT OETOEMNSHL TS,

The suction pickup nozzle may become constricted by dust or flecks of material, influencing the pickup of the
products. If there is any extraneous material on the tip of the nozzle it may cause the chips to split.
Maintenance should be carried out on the nozzle, and it should be inspected and replaced on a regular basis.
When the mounting environment is low in humidity (less than 40%) the product pickup may be affected by
static electricity causing the product to scatter or lie at a slant, so maintain a suitable level of humidity in the use
environment.

If the drop point of the suction pickup nozzle is too low at the time of mounting, the chip will be subjected to an
excessive load that may cause it to crack or split entirely. In the same way, splitting or cracking may occur in
the chips as a result of warping in the circuit boards. Pay sufficient attention to this possibility during mounting
when straightening, etc. to be carried out.

When a back-up pin is used it should be removed from the position directly below the chip being mounted.

@ #EHASRE BODY STRENGTH
FySERBORY RO R EER ST, FTRISTRI ULOEREMA T T & FyTHHET
BEBNIHYET OT, HEFEFHFEONBLET.

When chip resistors are placed on board, the impact stress should be under the value in following table

W
| / Direction Shock
t \J/ e B B (2 om2/sec2)
L —— L L 6,000
W 4,000
t 1,000
e 4\
w t
Product Engineering Group
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@ FyTHEFEHREOFE  Precaution when mounting chip resistors
FyTENBOMERD L, EHEAAADSERHATONET
LEROEF. FYTERBIIIERD ML > TEFSELNIEDENKSICTEEEL L512LT
T, F=, BFE/ RIVIZEYD(FEENENLS RELTTSY,
Please pick the lower part of the chip resistor, not to have it drop by the positioning chuck when
positioning. And please check the suction nozzle not to attach alien substances.

suction nozzle

Chip Resistor
&/ XL
FuTERSE
positoning chuck

BN el

—> FyyF S E 44— chucking pressure
0.98~2.94N (100~300gf #%[E Static Pressure)

@ Frv¥UYE  Chucking Pressure
FruFx T EIL. BE 0.98~2.94N(100~300gf B4E) DEFIFRESNTHVET,
ERRICIL. R EARI RERREID S5 [ dE SN 5120 . FyTHEmERICIE. BBELTARISNDILIC
BYFET,
FYTERBFL BRI B2, BRSO MEACYIY TEZ AL T, FEHSDMYBELZKSIC
LTTFELY,
Chucking pressure is usually assumed between 0.98 ~2.94N (100~ 300gf static pressure).
Actually, the components are fixed in a short time as well as mounting, therefore chucking pressure is
applied as a shock.
Please be sure not to give any excessive stress in order to avoid chip resistor destruction.
Please adjust the chuck position.

) i Suction Nozzle Suction Nozzle
Chip Resistor Chip Resistor

FoTEHEE u W&/ RN 9._“}70*&&%&“ u m&/ X)L

Proper Chuck Position FAUCY]YAIE @ 1E Improper Chuck Position BiUY]Y LB & IE

UEROMAERELET & FYTERBICMOLIEEERFSE ., h7, V70 BRETRED
[REEGEYET DT, mELTFSELY,
If the positioning chuck is frictionally exhausted, it makes stress that is added to the chip resistor, they may
cause splitting, cracking and defect of precision positioning etc. So the chuck should be checked.

B '(o ‘\ Product Eneineering Group
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@ Zonith Other
HEIREEE. 19— —2 ORGE/ XIVIZEKY | REGFHEAMDOY . A—/\—3— EIRIEL
EREZLEFREITENHYET, HLOELT, /XL EEDHEEL, R—X - EEFIE~OHLAHED
WL, EARICHEEH T S ER D TREEZEESE, BBAE—FE T 5, LEOHGRICTRETS
LY,
When mounting, the suction nozzle of insert machine applies a big shock, it may causes the destruction of
over coat and change of the resistance value.
Please make proper control for the nozzle mass, pushing position into paste and glue, and make drop
speed slower to lower the shock just before the mounting.

EHEANORERZERL R—, BEERIE~DHLAAE
slow speed just before mounting pushing position into paste, glue etc.
Suction Nozzle ®E/ XL
W&/ R solder Suction Nozzle Suction Nozzl
Fy7iEings [FAT: uction Nozzle
Chip Resist J/ High ¢
|
: S —— HIE
Vv FHEIE (BLAHBS) Proper

WXL Improper (pushing too much)

\J/ Low

FHEEMR mounting substrate

Suction Nozzle

BRI EARER Fy TIERBAFATZFTINTVDIKRET, TAARV Y ZRAVTERERRICHES
Rl 20T DIHEE. TAARNU Y/ XV TRADNTHYEE SHLERDRY . EEOF VT HEISEIIIED
AIHOYIRBICESBNAHYFE T DT, TEETSLY,

TRAE EfR EEAS0~0.5mm DREIERELTTEL ERDO TITHR—IEFEEEL. EiRD
RYZEHCTEESTTHOLET , M. FRRIE/ ZILBRETELBLETOTITEETIL,

When the chip resistor is being soldered on the back of the substrate already, if the dispenser nozzle

take down too much, then substrate will be deformed, and stress will be applied to the reverse side of

the chip resistor, they may cause damage when putting the glue on the mounting substrate with the
dispenser.

Please set up the limit between 0 mm and 0.5 mm apart from a top of the substrate. It would be
recommended that avoid deforming the substrate by placing a support pin or something.

And please take care of the positioning of the dispenser nozzle. It will change when replacing a nozzle.
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3—2. Eik-/\3—2EREHZDULYT  Mounting board and pattem design

REGT NAR(QARYR-ICEEE) DEICTF VT ENBLRET 5158, REEDEDEWVICLYFYTIIL

(RU\BUBR) I AR HYE T D TERETORRIZ(FEEZEHFEOLET

Fl-. EHOBRE1 DD IR /\I—U(ZRET HIHE . YU/ \WWEVBREERCEOHVILE—L O RMIE

YSURIE— % 3 BEL TEELY,

When the chip resistor is placed next to large devices such as connectors or ICs, etc., raised-up chips (the

'Manhattan' phenomenon) may occur due to differences in the heat capacity. This should be taken into

consideration at the design stage.
When multiple components are mounted on the same pad pattern, isolate the pad pattern using solder
masking to prevent occurrences of 'Manhattan' phenomenon.

(SR 82— 58D Isolation of Land Pattern])

. o | FF = ; ITAEN RS
m & e .
m € |Land "‘\ | il AT
E S b
& § - Area where solder
QII. = is excessive i A —
= g Lif AR
B 2 Solder mask

TO—F 0y TEAHHTRNTIE, RIFALHLD T, RIL—F—ILEDH R SR EEL THEEL,
When flow dip soldering is used, take precautions against gas emissions (through-holes etc.) in order to
prevent unsoldered areas.

T MROBEA T EERRICAN R EGS>TMALN , BABLERDESEHDITvIELSIEEIL.
EELGESRENEoNLGLYET DT, TEEDEBENDEEZLTZEL,
When the printed board is warped by heat, stress is applied directly to the components, causing cracks, etc.,
at the point of contact between the termination and the base. This prevents normal contact, so take account of
the following factors.

OARFYTBINERE T ) MRANBEBRETT 5 EE12E, T ERO AR (A R) [ in-> - Bk
ELRAERICLTIZALY,
When designing the layout of flat chip resistors on the printed board, ensure that the terminals are aligned
with the direction of the fibers in the board (i.e. vertically).

QFURIBNELIEDE, TV MRD =D A 3T BEEAMETLET DT, SURIEILEEIZDO. 7~0.
SIERRELL TIZELY, COTUNIRIE, [FATZT VD EC BITEBTT
The larger the width of the pad, the more susceptible to warping the printed board will become. The pad
width should be around 0.7 to 0.8 times the width of the termination. This pad width will also be effective in
preventing solder bridging.

QIFARTERICEARETL AU HIHEIE. BRDRY . F-hAHAZED AL ZAVERGRITINH 7L k. EIE
T ERERBECEI L TZELY,
In cases where the base is split after soldering, arrange the components in a suitable way so that they are
not subjected to stress from the bending and warping of the base.

N T o Product Engineering Group
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UTICERRTEHEEFET, Please refer to the example below.
(BT LA 08 THEGECE Example: Positioning of Products Near Split in Base]
TEEFRRE —A<B<C~D— HEIEERE
Improper —A<B<C~D — Proper

= i
joint of the substrate O00O00 [: OO0 OO0 | EhoigFE

BE
D

ERT LA VEHEIC. TUA O AREEEICHREE (A-B) Z1To1-158 . BEIRIL A/ IRDT-H
AHH, ERERESERD AN R ERY | FHIS VI OEBHRIENFEELET

When the components have been positioned near to the break in the base and perpendicular to
the line of the split, the bending at the time the board is split causes stress to be applied directly to
the contact areas of the components, resulting in cracks in the solder and destruction of the
termination.

m

[#R&7TE  The direction of the products]
AL ZADEKARIZH LT, BRROEBAEA L HFR TBEEL TEELY,
Arrange the products so that the termination areas are at right angles to the direction of the stress.
T5EY] Improper ) Proper

ERDI-HMNEDEEBBIADIARNREGY | (FATZ0T VI OBBHIENRELF T,
The bending in the base applies stress directly to the termination areas, causing cracks in the

solder and destruction of the termination.

[HAASY BULVERT  Area easily bent]

&Y Improper Y]  Proper
(= / / o /
Vv YaRY
ERD - HNEBEB~ND AL R E BEIRD = HNEBEI~ND AL R E
YT UVEETT, FYIZKWEEE T,
Position where the bending of the base Position where the bending of the base
causes more stress to the termination. causes less stress to the termination.
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_Handling Precautions for Metal Film Flat Chip Resistors
[RESDELLELSERDECE  Positioning of products of widely different sizes]
TEY) Improper ®t) Proper

REVERDFANENLY BB, RENDARIIEADMBEFT
ERDSEICTRREN CEESRESECLEGYET,
When the solder on the larger component hardens, stress is applied in the direction of the arrow.

The component on the left is more susceptible to spliting and irregularities at the points of
contact.

3—3. ##ES5F 1%l Recommended pad dimensions

[Za—IZAZH Forflow soldering] (mm)
B 4 2N FITHAR
Type Style Chip Size A B c b
D A
_____________ 1E 10x05 05 15 05 05
C 1J 1.6 X0.8 1.0 24 038 0.7
RN73

""""""" ';E;gg 2A 20%125 | 13 31 125 09

% [FATZTF

] ) RN73H

Solderina pad 2B 32%16 22 44 1.6 1.1

T Sy
e ' Chip resistor 2E 32%X26 22 44 25 1.1

X #EA4%47 Applicable types : RN73, RN73R, RN73S, RN73H +1)—X Series

[JZ7Oo—(xA 1A For reflow soldering) (mm)
B fis4 IZZIN FITHAR
Type Style Chip Size A B c =
D A
S 1E 10%x05 | 05 13 03 = 04
Cc I 1J 16%0.8 10 20 0.6 05
: : RN73
"""""" _“ gz;gg 2A 20%125 | 13 25 105 06
7 IZAFSUR
T =, | o
el 2B 32X%1.6 22 40 14 0.9
A — Chip resistor
2E 32X%X26 22 40 2.3 0.9

% #2147 Applicable types : RN73, RN73R, RN73S, RN73H 3/!J—X Series
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Confidential _Handling Precautions for Metal Film Flat Chip Resistors
XEBDSVRQORESHELGH>TWSE, EADIFAZENELGZSTLEL. [FATZAEBFH ZHFAIZRMN XA
BEET DT, FURDRESHNEATIE TR HFREHIITEHENTZELY,
If the size of the pad on the right and left is different there will be different quantities of solder on the left and on
the right, and stress will be applied to one side as the solder cools. Ensure that the pad size on the right and
left are designed to be an even size.

KEADSUFOREIEHR \F— 2 TG RIE. LOAMUETIBGEL T,
When a wiring pattern is used between the left and right pad, use a masking cover to ensure insulation.

HINODHERS » FHAIIMEE N —2 T, HHEZRIET 5 DOTEHY FA. BANCSHROLIHERA
T&ly,
These pad dimensions are only for standard pattern and the characteristics are not guaranteed,which you are
Suggested to confirm before use.

3—4. YRFUJT—F1ZDULT MASKING TAPE
EELFV TSR CMBATRAF I T—T Y T RINLET L EEEBAT—T DIFE I LY R
TEENHYFT , HHIEEROR LY T—THERIDEEREL S FIBLERSN THEYFE T, Lo T, OfF
FREB IR TWZEETHREEOVRLET . CEASNOFRIL. FEMA BRI <AL iR, CEETSELY,
When applying heat- resistant masking tape to a mounted component, the peel off of upper side electrode could
happen. Please refrain from use as possible. If masking tape is necessary, please pay special attention not
attach the component directly to the tape's glue.

YRAXUHTF—TERB Example of Masking Tape Usage

— PR Chip Resistor

|:.] PREIF-TRVEOHEF - b

| AF-lFobr-BLCF-En
| Cover Tape (no glue)

QRN F— Masking Tape

3—5. ZDMDEYIKLNZDLYT Other handling precautions
- EARDIEAHEHIZDLVT  Stacking the boards
HREERDERZEREAELQLEY L BR(IRER) CFXHMTE, HEDFEIETHOIES DT,
W BTy 7 EE AL RIS XEF RN TS,
If the boards are stacked on top of each other after mounting the protective coating on the products will be
scratched, and the characteristics will be compromised. Always ensure that board racks, etc., are used in
order to prevent damage to the components.

ERRAD YR DT Handling the products
FyITEREE Y TIROIRAL ., BB CRER AN LS, FyTRIEEEA TS,
When the products are picked up by tweezers, place the tips against the sided of the chip, without touching
the termination or the protective coating.

[(FATER—ILDBREIZ DT  Removal of solder balls
FAFR—IVEERET DHEE. EEETSONFEHLET SV LLLSEIERDISRD S5 0DE
ERALTZELY, F=, HRICF XAMFEF T EFEIMEIONET DT, FXZEAFHENTZEL,
When removing solder balls, etc., use something like a conducting brush, anti-static brush or resin toothpick.
Do not scratch the products, as this will compromise the characteristics.
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Confidential ARERREFYIELR FRLOIREFEHE

_Handling Precautions for Metal Film Flat Chip Resistors
ETFLI=EGIZDULNT  Dropping the products
FETRUEBRIL. FERLGLTZELY,
Do not use products that have been dropped.

S JRF—[ZDULVT  Repairs
YR7—%$ HFRIE. BRYS LRSI ERLGU T,
Do not used products that have been removed when repairs are carried out.

ERRDEHEH AR The mounting direction of the products
FyIREE LAICLUTERELTZEL,
Mount the products with the front surface of the products facing upwards.

-BCE ST
EAEHRAD I 72 DEEFIFZOEITRESNIHE . RYRAEN-A[0FR BN EinE LI
EESNDRENRELEMEFRITE T, IT7VEROREDEE, XIEI—T1 7 %170, 55RO
[E&EE SIS0,
In case of placement this component just under the cooling fan or near it, the contaminant in outside air is
accumulated on the resistor and it will induce electrical corrosion. Please avoid pollution by do not
placement just under the fan or covered with coating.

4. [FATHHFIZDLT  Soldering

4—1. [FATFFTEEOMEMEIZDULVT  Heat endurance during soldering
(1) 7a—-)7a—IFA={F1+5E  Flow/Reflow soldering conditions
PR EREZT RIFI £7=0I2, TEEDFHLUT TIFALZFIFELTZELY,
Carry out soldering under the following conditions in order to maintain the performance of the products.

[')Z8— Reflow]
FEEHEBA T LERICKY. BREEEEFEC T BIRENHYET .

Please be aware not to excess this condition. It may causes resistance changes because of a high heat.

Temp.(°C)
300 260°C within 3 sec
- <
250 220°C / \
200~ 180°C
150
100
50
(sec)
within 120 sec within 60 sec
[FATAFFH5H Condition : pre. heat 180°C within 120 sec
7 Keep : 220°C within 60sec
RenmE MAX. temperature  : 260°C within 3 sec
[E1% The number of times  : 2 times (MAX)
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ARERRIRFYTIERSE EFRLOIEEE

Confidential _Handling Precautions for Metal Film Flat Chip Resistors
[ZO— Flow]
[XATEE Solder temperature : 260°C  Max.
=ERE Immersion time : 10sec Max.
EIE The number oftimes : 1time Max.

-70—FRUR (38E&EH]) 12D T Flow bond (Adhesive)

ARUREZRT HHESIE. / WMIEM SR MIEIZL TZELY,
RURDY SYNMIEDSTAGE (T, [FARTELR SREDRENGON GV ET,
When a bond is applied, ensure that it is positioned in such a way that it doesn't go on the pad.

2) AR IR SEEEB HELGOEICLTTZELY,
RURORSREEEBIAAEBELIGEE. FAFTELBRICREDREN N FONLGYE
ER
The quantity of bond should be such that is does not become attached to the back surface
termination of the product. If the bond gets attached to the back surface termination it will not be
possible to achieve the stipulated strength when the product is soldered.

3) ELEFDUUEIG DD BB D [EFERLGUL TSN HEBEO BN AHYET
Do not use bond that causes large shrinkage forces during hardening. It may destroy the
products.

ITRUF-EHNTIE, [FAEZBOAZES T RN S S VET DT, [FAFZRIFIEEERNEGYETH,
BRLBLEY, £, 70—ARXTIEEEN RS IIEBBEOEENECHERMEAHY . B8NS S
THESER CMREI— P DIEFIELIETLE T D THRAHR GBI S TEMBIZEL,

There is a possibility of solder leaching when out of the condition shown (1)above is used.

Soldering must be performed within the specified condition. In flow method, soldering shall be performed in
short time as much as possible, since longer soldering time could cause of the deteriorations in resistance to
electrical corrosion and insulating performance of protective coat.

(2)a7fF+i%  Dimensions of soldering iron
BI#IFATZEE  Adjustment 1time 2 BILLLDFIFALZITEMEFHIE 5B LENHL

Jfr= AW
fERIZATZ  Solder : Sn-3Ag-05CulFATZEET T HLET, (recommend)
a74%BE Temperature ofiron  : 350°C+10°C  Max.
{EZ£B8%f  Working hours : 3sec Max.

ERIXATZTT Asolderingiron : 20W LT FE=IEBEFERIAEZIEALEZSTESHFERATSLY,
within 20W, or use a temperature control soldering iron.

TLE—NZEE  Pre. heat : EMEL TTF3LY, necessary

HEEMZERR]  Abonding agent : AL TTELY, necessary

CTHRDELNEERRICTIOSENS TR TS0, ERELLEEC T BRI HYFT
Ffo, CTENERREI—NIBYET &, BIIEOEENECHERMELHY . BT DAHERMER U
{REED— OB E FLET O TI— M DRSO FEU [FALFELSIEESETL.
A—TAVTM(NIVATUZ%) TIRET HLEHEOBLET . (6. BEEEDI—TUJ (2D TISHR)
Please be careful not to apply the heat of soldering iron directly. It may cause resistance value change,
if the soldering iron touch the protective coat directly, it may cause characteristic change of the resin and that
could deteriorate resistance to electric corrosion and insulating performance. Wash the chip well after
adjustment and protect it with coating material(Pelgan Z, etc.).(See “6. Coating after mounting”)
_ V. PrzTa'uc.t Engineering Group
Rev. A2.13 — 14,26 — :o(mcraéo\u AN A Bt P
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: : ARERRIEFYTELSE ERALOIEEE
Confidential _Handling Precautions for Metal Film Flat Chip Resistors
B REICRO T -EEENEL B AV IDIIHOSHENKSICLTTELY,
(FATR T, FYTHRIDITAESTREET, £5—ADFATZRIFTEITHOENESICLTTELY,
FHEED AT, BEEANELGS1-15E. BEARINNSBZENTENET D THEEEET U,
Please take care not to have slanting attachment and not to apply the moment stress when a component is

placed.
When soldering, please do not perform soldering to the other side of the component if it has a slant.

When soldering by hands, the electrodes may be stripped if the bad conditions are overlapped.

4—2. 7A¥—RURIZDLYT  Wire bond
FyTBNEE T AV — R T4 THEBLIEL T,
Do not connect chip resistors using wire bonding.

4—3. [ZATZEIZDLVT  Solder quantity
[FAEDBEZITGEE., [FATZT4L 9k EERIZEAR L RBEDIG ALY ZLKL XA TZT4L YD ITY

IDEREGYFT DT [FAFEBZBICLGENTIZELY,
If there is too much solder, the area over the solder fillet becomes susceptible to heat stress, and this can lead

to cracks in the fillets. Do not use excessive solder.

(BAR L ABH R B2 aL— 3> Simulation of Forces During Heat Stress]
BEILATZE  Normal Solder Quantity IFAT-218% Excessive Solder Quantity

ARLR  Stress

4—4. [FATFER—ZRFDOEEEIZDLNT  Oxidization of solder paste
8. FIEOHMWIIATZEFERT D58 KR 70—Z T EFATZRBRNRET HAlREELHYFET
DT, J7O—EOFETITERRE 1000ppm LUTFIZLTHZELY,
When very fine grain solder is used, solder may fail to melt during air reflow. Ensure that the oxygen
concentration in the atmosphere during reflow is no more than 1,000 ppm.

4—5. BEMEBMIZDOLT  Conducting adhesive materials
[FATZ(SNn) AyF RZEBEEMIEERITEREL-IES . AYXRADBILED NMEICL>TEREN ERLT
BNATETREMABHY F T DT, EEMHEGEFIIIFERALGLTIZE,
When connecting solder (Sn) plated products with conducting adhesive materials there is a possibility that
increases in resistance may appear due to the intervention of a film of oxide on the surface of the plating, so

do not use conducting adhesive in this case.
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: : ARERRIEFVTEnG ERLOEESEIE
Confidential _Handling Precautions for Metal Film Flat Chip Resistors
5. [ZATHHFHEDHE%IZDLVT  Washing after soldering

EEREIEF YT ERBRUEREL- T AEIRICITVIREIC KD A ETHENHEL THEYET L.
LRS- TEEEED RALIFELLBYFEE A T5VIRAICE. BR-BEOIF U EMENEFENT SIS
BNBYFET . oD A U MEMEERET H-OIZIEEREFEITOTTE,

HHZERD)—FAZEMERDZES. AR LD &, 1A ENEEZ Z<{ERL TV SENHYFET . RMAR
DIFATZRIETZVI AL EMERIZIE DD, +H7EkEETOTTELY,

F-. RERROEEE M- BREFICLVYELT, T BFO( T U MEYEEABESE 1581, TR TEE
HEORMOIFE LA HYFER A TOFERBCHLELTRINODIF U ENEZRET H-OITHEFEITo
TTFELY,

If ionic substances contained in solder flux remain after washing out, it is not good for the Thin fim chip resistor
and mounted print substrate. Because it will make the moisture and corrosion durability lower.

Flux may contains chloric or oxidized ionic substances. Please make sure to perform washing in order to
remove these ionic substances.

Especially when Pb-free solder is used, it contains much ionic substances to improve solderability.

We recommend to use RMA type solder or flux and to do sufficient washing.

If the chip resistor gets ionic substances such as perspiration or salt because of improper storage condition,
mounting condition and environment, in that case, resistance to moisture and corrosion etc deteriorate. Please
make sure to wash to get rid of these ionic substances when the pollution happens.

5—1. #EHFNIZDLVT Washing fluids

HERESNI=ITVI R T E>THRERISRAY ETHY, BREHRO LEAL T80, F- KEFERT
BEAE. FKEFERL TS,

The washing fluid used will depend on the kind of flux used. Carry out evaluation before use. If water is used,
used distilled (pure) water.

PERITTRITRY KOGIERMEAR. LLEREmEERDEEFEHERTEN, =1L, REFERE
FlOSHEADEE. +M) D REFTL, Fy T e EISHRFIN ES U MRICL TS,
LUTICEERERERLEY T SRR BUFEE > TSN,

Please use volatile detergents or surfactant detergents shown below. If you use surfactant detergents,
be careful not to remain detergent on the chip resistor and perform enough rinsing.

2% A—h—  (IFvoRpm| T BREEREARE
Product Maker Flux washing Perspiration, salt. polluted Remarks
substances washing
AFILTILa—)L o x
Methyl Alcohol e |
IPA (@) X Volatile
HCFC-141b AAXUITE o % Detergents
Daikin

91)2 & J)L—T750H tE o o
Cleanthrough 750H KAO REEERIEE
INAUTILT7ST-100S [FIIMEEIE o o Ampholytic
Pin alpha ST-100S Arakawa Chemicals surface active
TOHLIL32 =HTakRy o o agent detergent
Axarel 32 Mitui Du pont
fli;K _Pure water X @) =

5—2. MER%ESCOL\T  Ultrasonic washing
BERLFET HI5E. TV MRORESOHIRBOEEIC I TEOEHNELYFTH, HALERD
e, HIRRRICESTEENECHELNHYET DT, & FAREHED LEML T=ZELY,
BERESTTEOMRC, B s \RICEEAN F LB T AR HYUFET O T, B kN
RITEFANZOESIZLTZELY,
Ffz, BESEHREITMAEELTE, HRADOFEFEEEANEHEL TS0,
HERI LS TITHRNREL ., BIRIEEHHYFET DT, FAMRETO LFERALTIZELY,
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ARERRIEFVTEnG ERLOEESEIE
_Handling Precautions for Metal Film Flat Chip Resistors
The conditions for ultrasonic washing vary according to the size of the print board and the type of vibrator used,
but if the output is excessive problems may occur due to the phenomenon of resonance. Ensure that
evaluation checks are carried out before use.
When ultrasonic cleaning is carried out the products may be destroyed if they come into contact with the
cleaning bath. Ensure that the products never come into direct contact with the cleaning bath.
Carry out evaluation beforehand on the influence on the products of the immersion fluid. In some cases
gasses are produced by the washing fluid which may be dangerous. Carry out evaluation before use.

Confidential

TROEHEHESEICLTTEWN BL. UTOFBEHETHESETHY R EHIT DL TIINT BT
FHloD £ EAEL TSN,
Please refer to the diagram of conditions shown below. These conditions are purely for reference, so be sure
to carry out evaluation of the washing conditions beforehand.

[(BEREEOHNEERSRHRM  Output and duration for ultrasonic cleaning]
H 73 Output (W/L)

50
40 P
N
30 S
20
10
Washing Time

0 1 2 3 4 5  REE (2)

5—3. U4 —3E%ZDL T Shower washing
) —EDRR. KEHAA0NCm? LLEDKELNHBICERIENTES . BEDA R(ZELY ., LEEEA
FIHANSTEEMNECLENHYET DT, FFFIFRMEEHERR 1D TN LI EDKETO ST TR
TT&LY,
For the shower washing to a component, more than 40N/cm? of shower pressure could cause peel off upper side
electrode. Please check this before actual use.

6. HEHDI—T124 DL T  Coating after mounting

BN A, B IEFLED O REEERDI—T 1 EOREARELF T, FHTHIMEHILST
(&, B HEMB B EE RITTIHEENHYET DT, 9 BAEHEERERE L TEMBL T,

Ff-, WREFTEI—MEICHM) D L(Nat) BR(CIEDAFNEDFRMNEELE S & BICEMEFHKT
LENFERRSINTEYFET,

DEFELTIE. RE - BEEF FF IR —NERAD F= X S ERAR SERDLEZHSRBEVBLET

8, RSN ISR ITFUKF S TRFEIEL . (7 EYMENRSLEVRIZTEE TS,

MEKAOR LI EDFEDELVEFIZFERL TOSMHIL REFERSZNBESNIIHS ., REI—OKE-
IERIEATZ T4 IR TD ISV % IERIT RIREEL HYFET

Flo. RUDIL AV ZEQOBUEEN KRELBAE TR YT T OF—ILRET HIHE T, B K VIRIRENEES
LAREMNHYET

BIREMHO RIZTBREDESAMH (RAT L OBRMRERHSEIR HHY . ChoDBiEZERAL-IES. fiE
DHEREL . BB HERGERLIL . BibIC K OTROIEHIED EILZ SIS I RIgEEA HYES  Fi=. HilE
MHEOPIZEIAEREE KO E DI MELHYF T DT, FREHEIERER COREREEEML TS,

A—T4 T %S BECIE. BRNERREOIEEZIREL . BARE TR FRS TS,
Coating, potting and molding after the products have been mounted may have an adverse effect on the resistors,
depending on the materials used. Be sure to carry out evaluation tests before use.
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ARERRIEFYTELSE ERALOIEEE
_Handling Precautions for Metal Film Flat Chip Resistors
If the chip resistor is polluted by ionic impure-substances such as sodium (Na™), chlorine (CI7) etc, that induces
electrolytic corrosion. Therefore take the counter measure for the pollution when mounting, using and keeping. If
you found the pollution, wash with the pure water and dry, take out the ionic substance completely
Particularly in the case of solvents with strong surface-activating properties, such as MEK and toluene, etc.,
swelling or contraction of the protective coating and cracks in the fillets may occur if the resistor is exposed to them
for a prolonged period. It is possible for changes in resistance to occur due to contraction when potting or molding,
etc., is carried out with resin that has high heat contraction, such as polyurethane.
Resin contains sulfur materials (natural rubber / hydrocarbon resins, etc.). If this kind of resin is used the sulfur may
be released and react with the termination material, leading to disconnection or changes in the resistance values
due to sulfuration. There are also materials in resin that can cause loss of moisture endurance, so carry out
evaluation tests before use.
When carrying out coating, remove any residue from the surface of the board beforehand and ensure that the
board is properly dried.

Confidential

7. EABEIZDOLVT  The use environment

ERSRE CERSNAREC. FICUTORENEESNSGESE. TEEARELLYFT,
Care needs to be taken when the products are likely to be used in the kind of environments described below.

7—1. SE%  Atmosphere
ERBDEANLR[ZDUNVT  Heat stress after mounting
FYTERBOEMETILSF TEHESN TOET , BETIEREDEE  (IFAFI59IIZLDIHROHI)
ERREDENDS E—FFAIIVED BRI XERYRLEAT-15E. $##E8  [Disconnection due to cracks in solder]
BDIEATZ(FATZT1L VMR 2OV I DN RET DIBENBHYET . BRH CEM-3 E4R base
LRIZKDITVIDHREIL. BEESNDSGTIUVRDOKRES, [FAFZE., HEER B
DHBEFICEAINET DT E—MIVILEDRRN RERRYRLE5R
SFRECHERFHNEBESNSZEE. T EBL TERETEHE TE>TEELY,
F1=. FRBEGEN TOTHEAILLEALTZEL,
Chip resistors are made up of an alumina base. Due to differences in the heat
expansion coefficient of the board on which the product is mounted, cracks
may occur in the solder in the contact area (the solder fillet area) after repeated applications of heat stress from
heat cycles, etc. The occurrence of cracks due to heat stress is influenced by the size of the pad on which the
product is mounted, the quantity of solder, and the quantity of heat dispersed by the mounting board, etc. When
use conditions are foreseen in which heat stress is repeatedly applied due to heat cycles, etc., ensure that the
design is carried out with adequate care. Do not use the products outside use temperature range.

‘SIEEIRE  High moisture environment

SIEERETOMMEANEESNSIEET., BRESZRIEIEENHYESTOT, a—T10F PRy T4
T E—ILR  N—AF 00— )VEDQRREIEREL | #HEHE, HHEREHERELOLET,

Fl- BEORLET HIRETIEFEALGLTZEW, BERENEET HHEENHYET .

B, AR GTRAFTOEAZEELTVFEE A REDMEREZIEES RN HYE T DT, RIAFTIEE
LG TZALY,
When use is foreseen in a high moisture environment, there is a possibility of electrolytic corrosion due to
humidity, so be sure to take measures against moisture, such as coating, potting, molding and hermetic seals,
etc.
Do not use the products in environments in which condensation occurs. In some cases the resistance value
changes. These products are not designed to be used in a fluid. Do not use the products inside a fluid, or the
operating characteristics may be compromised.
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Confidential _Handling Precautions for Metal Film Flat Chip Resistors

([EFZY, $E Dust, powder
1KY, EEY FOIFRIYNRET HIEATIEFERALGWOTIZEL, EIRZEROFRIMKY ., FTYITFIKT S
AIREMEABYFE S . F-. EBYICKYERETECL. SEDORRALGYET,
Do not use the products in areas where dust from combustible materials or conducting materials, etc., occurs.
There is a possibility that the dust may catch fire due to the heat generated in the resistors. Conducting materials
cause short-circuits, which result in breakdown.

7—2. /A HPEIZKBFLIRIE Pollution environment with ion material
ZELEATMEYE (FR) 7 L(Nah), I8R(CI)FH) [CKHFRTOEMERNEESNLHE (L. ERETH
SEBHENHBYFET DT, =TT ORYTAUT  F—ILR  N—AFvIo— LEDIERRRE L. #HET
i, SRR E BRELLES .
When use is foreseen in pollution with a large amount of ion material (sodium (Na™), chlorine (CI™) etc,)there
is a possibility of electrolytic corrosion due to humidity, so be sure to take measures against moisture, such as
coating, potting, molding and hermetic seals, etc.

(S1ERBRIC & 5 EEMTHRDBI]

Example,Electrolytic corrosion by extemnal contamination

SEIEERRIRN -
Fine-pattemned thin film

EeE

Electrolytic corrosion

o Oy W G AT RF A

SR S TS

-

LITRICAA UV EENZBICEFN TODMEBIZZEITET,
Example of the material that is included an ion material voluminously is enumerated as follows.
*7F Sweat
{IER  Saliva
7599 AX  Flux
K. #E  Seawater and sea breeze

7—3. [EBMHHRIRE Corrosive gas environment

kg - 15EL - BREL - NOX- B L/KFEFDFET SRR T TR, BRI IVIERBRICFEENREET HBHEN
HYFET DT, BRI +7FHED L. Bt TEADAEOHIEZELRELLET

B RIRE T CIARED—NOBIBEINERL  HENEREESIEELES,

F= FIBLKFEARRIET T, WEREEAEEL . SEREEILESIESELET .

Bl FUEA RS SNDRIBTHEMERDISS &, VAV ROI—T 425 RyTA2 T EUENTIZALY,

D)V R KD RERAETIYRAA S REFLTLES B 3—Ta0 T T HERIEARELLT
BYES  I—T1U T I LA REET DEEIL. 7OV REHERN-LET, &, 618: 3—T1 712D\ T
DEBEEEHERD L F FRIDFHIEZEEML TS0,
Under the present environment such as sulfuric acid, hydrochloric acid, sulfurous acid, nitrogen oxides or
hydrogen sulfide, there is the case that malufunction occurs to a resistor by corrosion. | ask for judgment after
evaluation enough beforehand in yourself.
In environments containing acidic gases the protective coating and the termination areas are corroded,
resulting in resistance irregularities.
In the case of environments containing hydrogen sulfide gas in particular, the internal termination becomes
sulfurated, and the resistance value changes.
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In cases where the products are used in an environment where there is a risk of exposure to sulfur, do not use
silicon coating or bonding. Silicon materials easily absorb moisture and sulfur and keep them inside, so if
coating is carried out sulfuration is likely to occur. If coating is to be used for protection, we recommend the use
of an acryl type. Carry out evaluation beforehand based on the precautions outlined in part 6: coating.
LUTICBMEDNBESNABIEZTET,
Examples where sulfuration may be expected

-R%R15 Hot springs

- KL Volcanic areas

-HAZEHEER  Laboratories

BHTSUREDIEBRE TSR Hydrocarbon plants (oil plants, etc.)

-HO LDTFEERENILL 8L %) Presence of raw rubber (drive belts, rubber bands, etc.)

—EDT LREEFIDOER(BEFEMICHLEREGIHY) Use of some rubber-based adhesives (used in

electronic components in some cases)

O3 EYIAIEYS  Waste, pollutant disposal facilities

APARER - BT BISKFRE D LR REIRBEER Exhaust from burning hydrocarbon fuels (Intemal
combustion engines, power generators, steel manufacture, etc.)
REERMUIA AL ) REQER AR, X7 UR %)
Use of ail / grease containing sulfur additives (cutting oils, gear grease, efc.)
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EAHDEIMIZDOLNT  Applying power

8—1. IEHBED EMIZDLVT  Ratings of resistors
-EHEE Rated voltage

ERERREUTICEWNT, &L THERZR CENR AR BT (B ORKAER, EHRENEERENSRK
[CEYUEHELF T, ENEEETEIBEIIEBEERTEATI N, KRDGEEEMEL > THEEZLET .
At less than the rated surrounding temperature the maximum voltage (current) that can be applied continuously
to the resistor is calculated from the rated power and resistance using the formula shown below. When
calculating the power the regular direct current is assumed, but with an alternating current the effective value is
used.

E=VPxR
E:EHEX Rated voltage(V) P:EHEES Rated power(W) R:iE#nfE Resistance(Q)

f=fZL. LS ERICKYHESN-ELN BT DREHEREEZEASIHEE. B4 TOREERAELE
FOoTEREEELFT . BB OREEENEREERELZEA H158(L. BNENEFHNRCE DS, Fm

BHEERL TS ERERRECQFENEREIIRIT. MALHREZ CHERTEELY,

F-. RELTEERTERLSIZ, TEBFETERBND 50% LT TOFEAEZHERELEYS,
However, in cases where the value derived from the formula above is higher than the maximum use voltage for
each type, the latter is taken as the rated voltage. When the temperature surrounding the resistor is higher that
the rated surrounding temperature, reduce the applied voltage in accordance with the load power derating curve.
For details of the rated surrounding temperature and the load power derating curve please refer to the supply
specifications.
We recommend that the products should be used at no more than 50% of the rated power so that they can be
used stably over a long period.

i@, ERREEZEBRAEEZENLIZES ., EIBORBAKEGY  BEHIELELX, BiiR FORRMNFEEL.
WROBMETRER I mIREMA DY FE T, TELDNBERFIZ DV TIZSRL TS,
When a voltage greater than the rated value is applied the amount of heat generated by the resistor goes up
and phenomena such as increases in resistance changes and disconnection occur, possibly leading to
malfunction / defects in the equipment. Please refer to the section on overloads, below.
ABFZAD . EFILUTOBEFICDOEFEL T, QBN ULAMEIZ DWW TIZSEL TS,

For information on overloads applied continuously to these products for less than a second, please refer to
section 9: pulse endurance.

RefEAEE  Maximum use voltage

ERESRE(HERRFISER L THNTE AEREEFIXREL FERERBRKBROINE O&RSETY,
f=f=L. ERFUEHREU T CIIEMNTE SEENESEILEREETT,

Fl=. xEERAEEVCERELL. TRENZEIGHEINEREETY, XADSSFEXRREERELTE
Y, E— ’7 BEIESEREEDEDY 2ETY, XK THEVMESOENBEN ERFUENEZE 2 55E DN
REEE—V BEL, FESELEHELFEELY,

Maximum D.C. or A.C. voltage(rms) that can be continuously applied to the terminations of a resistor. However,
the maximum value of the applicable voltage is the rated voltage at the critical resistance value or lower.

Maximum working voltage and rated voltage are calculated direct-current voltages based on rated power. Sine
wave is assumed for the alternate-urrent so the peak voltage should be V2 times the maximum working voltage.
When the wave form is not a sine wave, or when the resistance value exceeds the critical resistance, please
contact us for the applicable peak voltage.
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RE@AAREE Maximum overload voltage
BEFEELER(JIS C 5201-1 4.13)[THLVT, 5 HFHEINAIRELEEDFAMBTY . EHREED2. 5EM, TDIE
METOBEFEELGYET, BL. LRHERICKYHESN-BEFEEN. BRI TORXNEERELTE
HZHBE(E. BIMTDEEEEREENBEFEELLVET,
BEEEEET. BEFEER (IS C 5201-1 413) ITH LT, EHIRIC 5 MFEEIINERELEETY
BEFEEOHREIIFHENRESNTEY . COBETOHORFHEOERZRIET 53D TEHYEE A
This is the maximum voltage that can be applied for 5 seconds, according to overload tests (JISC 5201-1 4.13).
The rated voltage multiplied by 2.5 is the overload at that resistance value. When the overload voltage derived
from the above formula exceeds the maximum overload voltage for the product type, the maximum overload
voltage for the product type is to be taken as the overload voltage. The regulations on overload voltage are
limited to certain conditions, and they do not guarantee the use of the products at this voltage for prolonged
periods.
GEGTR <R HIEHURARD FEEH]
8—2. \BARIZDLYT Overload Burning example of fine patterned
LR DRSS ERIEEEC SB—= T UL Ty _Tinfim —
T T0B LB LOAH GBER EALEMLET SEMRETSE | AT
EiRSN  ERERED L IRUBEEGEREEIERLVET, SN R Bumout point
The resistor of this product is formed with fine-pattemed thin film. A 3
Therefore if unnecessary load (overload) that exceeds some certain
limitation is applied, the resistive film may be destroyed and it may lose
proper function (unusual resistance value, circuit open).

!
SBIRERANEN -
Fine-pattemed thin

8—3. H—U NILREDERIRE  Surge, pulse, etc. overload environments

FER. SEOHY—UNEELOTVRETICHLO T, MR THEASNDIENSEC. AR HA Tk
[CEHRL TSRS, / ULADEMNESN S ERR THRASNAERRIL. Y— 20/ ULRIZEYETZRA R
SNBEREENHYET DT, AIEEED HZ T —T 0/ UL RIZHL, T it EEF DIESBEFERAL TS
LYo CORECHEREENEBESNHIGEE, T EEL TERETE CHERED L TERL TEELY,

H—UR0/ L AMEIZDULVTIE, QD Mt/ LR DNV TIZSILTZELY,
In environments where static electricity, lightning, etc,. are liable to occur, resistors used in open circuits,
resistors directly connected to the input, output or ground and resistors used in circuits that are to be subjected
to a pulse, there is a possibility that the resistors will be destroyed by surges or pulses, so use resistors that
have adequate endurance properties. In cases where these kinds of use conditions are foreseen.

8—4. ESDIZDLYT ESD

BROT—EV T MRITEEGHES I REEL-YEERAL TEYET A, BRICRL CRELEIRIKR T
HAGEEPL. TEV T BEOFECRAREE MA FRICEM TT—TICEENERREL . BEESEIE
L. RO EFEK(AMAETIL100pF1.5kQIZT 1J,2A2B,2E: 1KV KU E 1E:0.5kV LU L) CHES W IBIRfEL
LERI T REIRAHYET D TITEETEL,
EREER B EFELTH, FRISEELGHEIAMMESNERALI TEETSL,
Although the proper materials are used for taping materials, which take measures against static electricity,
when devices are under excessive drying condition and/or under long time vibration within the taping package
(reel), there may be a case that the devices may attach to the top tape statically and cause mounting trouble,
or the devices may be destroyed (1kv and more:1J,2A,2B,2E 0.5kV and more: 1E, Human Body Model
100pF 1.5k Q) and cause resistance change. Please take special caution and be sure not to apply excessive
static electricity during handling of the reel and mounting on the board.
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9. it/ VJLRMIZDLVT  Pulse endurance
LDTFICEED DU/ LABRBRBEAHIRICOTEL L RRENMETOFELELGYET, i/ LRI ERELHE
TIEHYFLAD T, CHEADKRITT EETOREIE L TZEL,
The performance of the products is derived from the one-pulse limit power curve, shown below. The pulse
endurance values are not assured values, so be sure to check the products on actual equipment when you use
them.

TNV AEFDSEERICHYEENEVRY . E—/EEL EEESMEELEA GO EETHERAL TTELY,
When an over load is impressed to a chip resistor, the electric power which can be impressed differs from a
regular use state. Please calculate the following to reference.

Although there are a case of one pulse load and a case of continuation pulse load, as long as there are no
directions especially in any case, please use it in the range in which peak voltage does not the Max over load
voltage.

DU NLRBERIDZE  Inthe case of one pulse load
LD IVARREARKY L AN SRR EH(Po)a ROFET
B IPRFEAR(Po) IR TEAL TZELY,
Pulse limiting electric power (Po) is found from pulse width, using the following One pulse limiting electric
power graph.
TNV ARRBENIIFIAIZEZRE (CRINERE DY EEHELVRY) SR RICTRESA TLET,
WO T, TV ARRENHEERT 258,
One pulse limiting electric power is measured by the rectangle wave except for the case of being special (as
long as there are no directions, such as CR electric discharge).
Therefore, when a one pulse limiting electric power graph is used

E—o&h------ KR EDE—IBL
Peak electric power — Peak electric power of a rectangle wave
I VLR PR - SETGR D, VLR o DERETYET,

Pulse width — Pulse width of a rectangle wave

HERRUNDEE. HAOWIEFRERDEZEIZIL.
In the case of voltage (current) other than a rectangle waveform

E—0&N = E—0&iF x BlE (/& E—0BF ~ BhilE)
Peak electric power = Peak current’ * Resistance (Peak Voltage’ / Resistance)

EL. TRIVEDNFLLEHFERRD/ L AFHGRREIE R DT 2/ UL ARREAEERALET .
Pulse width is calculated using peak electric power so that accumulation energy may become equal.
And one pulse limiting electric power graph is applied.
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TRIZRFRAVZRI 2DV TOFHBEVE IR R, LA D EHERERLET

The conversion result to the equivalent rectangle wave pulse about a typical waveform is shown in the
following figure.

FES v OEEGY Discharge waveform — 4ERSHADRHE Rectangular waveform
—bl—ﬂ— Z M4 FUE Equivalent rectangle pulse

T width

EEt-Y Peak Voltage
Ff=(& or
Eht—y Peakcurrent | |- {R-——~——~—--- -

]

tDEDER D=/ Triangular wave (abaseist) — R~ DHEE Rectangular waveform

FE[EL—) Peak Voltage
0. 37x Ft=lE or
EF—9 Peak current

l«—» (@I ERIE Equivalent rectangle pulse

TR

fEFt— Peak Voltage
Fi=lE or
Bt = Peak current

FWEEFUER Harf-wave rectification waveform — JESEAD#E Rectangular waveform

&> =({H4ERIE Equivalent rectangle pulse

T width

EFt—) Peak Voltage
F=lE or
Efit— Peak current

B T DFEEELEE R DOBEREIEA Damped oscillation waveform (damping constant of envelop=tau)
- $EREADEE  Rectangular waveform

ZMEEAZE Equivalent rectangle pulse width
T=tau. 4

B
EFL—) Peak Voltage
Fi=lX or
FEifi'— Peak current = —————— EFE'—) Peak Voltage
i = - ; 0.37x F=lE or

Bt~ Peak current
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(D2 LRBRESNBEE  One-Pulse Limiting Electric power]

One-Pulse Limiting El ectric Power

RN/3 series 1E-2E

100
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0.01 0.1 1 10 100 1000

Pulse Duration (ms)

10. BIFMOFEEIZDOLNT  Heat generated by products

EEEE CHERITEONA5E . BRI K HREE G ERL TTZELY,
ERHROEELRIE, BETDHIEROIUNTE- FHEFORRERLE ., ERFEFOFERED THRERICKY
FRYIIS>TLOVET  VEL T, BEEROELKEICLY | ALENETHOTHLLRBRENEDLHIGEENHYF
ERS

FEAT BIFAFZR—AMIEOTIE, (AT BHELERREA I, BREMN RS AR BYET

I, EBEREETESIIHRIZE BIENEN LD MEN REER SEESh . BFNREL->TEREER
FFEENHYES .

FEUZKYREI—IAGIEL . ERENETON S EREENHYFT

EERIN TV SRREDIEAIN D HIHEE., FECIYRZDHETREMAHYET
When using the resistors, the design should take into consideration the heat generated by a power application.
Heat rises in resistors are made up of factors such as the board on which they are mounted, the dimensions of the
pad and the quantity of solder, etc., and the balance with the heat generated by the resistor itself. The temperature
rise may therefore vary even in the same resistor depending on the mounting board and the mounting conditions.
Depending on the solder paste used, the solder may fuse and the products become detached, resulting in
disconnection, etc.
Particularly in the case of high-precision mounting the heat emitted by each of the resistors may accumulate in the
mounting board, and a multiplier effect may exert an adverse influence.
Heat may cause the protective coating to deteriorate, leading to the loss of insulating properties.
If there are any combustible materials in the region of the mounted products there is a possibility that they may
catch fire as a result of the heat generated.
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11, IHFERRREIC L AEERIRIZDULVT  Delating curve based on terminal part temperature

Confidential

RN73/RN73R/RN73H 2')—XIZD\ T, EGDIGTFERNREIC LB FEERMRE RLET . InFaiREA AEE
TRRIRDEFZT B Z D EMNENKSITHERETE SRV BL T . HROEBERDHRIIIERL SRR EE R
RALTWEI A i FEREA LY IEFE CRRENETRBLET . HAROFERARF IS FENRE - TREHINE S
FELLET,

About the RN73/RN73R/RN73H series,delating curve at terminal part temperature is shown.

Please follow this delating curve in your thermal design. The specifications of delating curve using ambient
temperature conventionally, but terminal part temperature reflects product ability more precisely.

Please judge the limit of the product by terminal part temperature for the last time.

UnFEREEIZ kS BFENEER Delating curve based on terminal part temperature]

0] @ ® @ . @ @ ©] @
RN73 series 751°c soz"c 353°c 9;’(; RN73R,RN73H series 9010c 95200 wz°c H‘;oc
100 100
g3 I T g3
] 60 I T 3T 60
54 I B ¥
- A £5 "
B T R it EEE SRS EER S $ 20
0 . | | 1 | | 0
-60 -40 -20 0 20 40 60 80 100 120 140 160 -60 -40 -20 0 20 40 60 80 100 120 140 160
=55 R EGEEE Terminal part temperature (°C) 5% I FEBRE Terminal part temperature (°C)
RN73 series RN73R,RN73H series
No EHEN(Y1X) ERIGTFENRE (%) EHEN(H1X) ERIHETFENRE (3X)
' Rated power (Size) Rated terminal part temperature (3%¢) | Rated power (Size) | Rated terminal part temperature (3%)
) 116W (1E-1J) 75°C 116W (1E) 90°C
® 110W (2A) 80°C 110W (1J) 95°C
® 1/8W (2B) 85°C 1/8W (2A) 100°C
@ 1/4W (2E) 95°C 1/4AW (2B-2E) 110°C

¥ EMIHFENEE Rated terminal part temperature
ERENE A CERERTE HIENBOIHTFENREDRSIE. IENARZ A A HIRREN - E T HIERR
DInFEDRETHY . #BFDEREE TIIENOIEITERL TS,
Maximum terminal part temperature of the resister that can be continuously used with rated power.
The rated terminal part temperature refers to the terminal part temperature of the resister mounted inside the
equipment, not to the air temperature outside the equipment.

URFEEAIEAE (MR Terminal part temperature measurement method (recommend example)]

[BAEXERY{FIT1BFT thomo couple attchment place] PZIINOLE 3

fillet center

BIESEH measurement conditions

“BAVEx thermo couple: KE type-K — | thermocouple

BIFEIBFT measurement plece '
: (FATETaL YR RER central part of the solder fillet. BEX

#8272 wire diameter @ ¢ 0.1mm
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