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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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  General precautions 

 
  Points to be taken into consideration when designing equipment 

 

 

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. 
 

 

 

 

 

 

Due to the structure of flat chip resistors, there is no insulation treatment on the termination. There is a risk of 
electrical shock and burns, 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. 

 

JEITA RCR-1001A EIAJ RCR-2121A

 
For considerations other than the general precautions outlined in this document, please refer to the technical 
reports issued by Electronic Information Technical Industry Association  JEITA RCR-1001A "Safety 
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application guide for electronic parts� and EIAJ RCR-2121A  "Guidelines on precautions for fixed resistors". 
 

  Precautions for handling 
 

SDS  
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. 

 
   

 

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. 

 
  Precautions regarding industrial property 

 

 
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. 

 
  

 

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. 

 
  Storage of the products 

 

Please follow the storage precautions below in order to maintain the performance and mounting characteristics of 
the products. 

 
  Temperature, Humidity, Duration 

  Recommended Storage Environment 

  Storage temperature   5 to °C 

  Storage humidity   35 to 75% Rh 

  Storage duration  
Within 12 months from shipment from our company 

 

The following problems may occur in environments that do not conform to the recommendations. 



  
 Handling Precautions for Metal Film Flat Chip Resistors 

Confidential 

Rev. 2.13 

 
Whiskers occurring under high heat
/ high humidity conditions 

 
Whiskers occurring in heat cycles: 

 nodule type 

  

 
  Storage in a high temperature / high humidity environment 

 
 

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.  
 

  Storage in a low temperature / low humidity environment 

 

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. 

 
  Storage beyond the recommended storage duration 

 

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 

 
 

Do not store the products in conditions of extreme temperature 
variations, as there is a risk of occurrences of whiskers. 

 
  Damp 

 
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. 
 

  Corrosive gases, organic solvents 

 

Corrosive gases such as hydrogen sulfide, sulfurous acid gas and hydrogen chloride, etc., 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. 
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  Dust 
 

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. 

 
  Direct sunlight 

 

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. 

. mW/cm2  
Amount of ultraviolet light  No more than 0.007 mW/cm2 (wave length 340 to 480 nm)  

 
  Vibration, shock 

 
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. 

 
  Storage location, stack quantities 

 

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. 
 

  Electromagnetic waves 

 

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. 

 
Pollution Environment with ion material 

( ) ( )

 
Electrolytic corrosion may be induced when large amount of ionic material (sodium ( ), chlorine ( ) etc,) 

is attached to the products so please store under conditions that is not exposed to ionic material.  
 

 

Example of the material that is included an ion material voluminously is enumerated as follows. 
  Sweat 

  Saliva  
  Flux 
   Seawater and sea breeze 
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Example,chip split by excessive load 

  Mounting the products 

 
  Chip mounting 

 

 

( )
( )

 

 
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. 

 
 

  BODY STRENGTH 
 

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

 

    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. 

 

 

 
 Chucking Pressure 

0.98 2.94N 100 300gf  
 

 

 
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. 
 

 

   
, ,

 

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. 
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,
,

 

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.  
 
 
 

 
 
             

 
. mm

 
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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  Mounting board and pattern design 

 

 

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. 
 

  Isolation of Land Pattern  

 
 

 

When flow dip soldering is used, take precautions against gas emissions (through-holes etc.) in order to 
prevent unsoldered areas. 

 

 

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. 
 

 

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). 

 

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. 

 

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.  
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  Please refer to the example below. 
  Example: Positioning of Products Near Split in Base  

A B C D  
 

 

 
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. 

 
  The direction of the products  

 

Arrange the products so that the termination areas are at right angles to the direction of the stress. 
 

 
 
 
 

 
 
 

 

The bending in the base applies stress directly to the termination areas, causing cracks in the 
solder and destruction of the termination. 

 
  Area easily bent  

           

 
 
 

 
 
 
 

 
 
 

 
 

 
 

 
 

Position where the bending of the base 
causes less stress to the termination. 

Position where the bending of the base 
causes more stress to the termination. 
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  Positioning of products of widely different sizes  
 

 
 

 
 
 
 

 
 
 
 

 
 

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 splitting and irregularities at the points of 

contact. 
 

Recommended pad dimensions
  For flow soldering

Applicable types Series

For reflow soldering

Applicable types Series

 

  

 

 

Soldering pad 

 

Chip resistor 

 

  

 

 

Soldering pad 

 

Chip resistor 
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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. 

When a wiring pattern is used between the left and right pad, use a masking cover to ensure insulation. 

These pad dimensions are only for standard pattern and the characteristics are not guaranteed,which you are  

Suggested to confirm before use. 
 

  MASKING TAPE  
  

 

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. 
 

  Example of Masking Tape Usage 

 

  Other handling precautions 
  Stacking the boards 

( )

 
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. 

 
  Handling the products 

 
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. 
 

  Removal of solder balls 

 

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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  Dropping the products 
 

Do not use products that have been dropped. 
 

  Repairs 
 

Do not used products that have been removed when repairs are carried out. 
 

  The mounting direction of the products 
 

Mount the products with the front surface of the products facing upwards. 
 

 
 

 
 

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.   

 
  Soldering 

 
  Heat endurance during soldering 

  Flow / Reflow soldering conditions 
 

Carry out soldering under the following conditions in order to maintain the performance of the products.

 
 

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

Condition          ' ': pre. heat 180  within 120 sec 
Keep               : 220  within 60sec 

MAX. temperature    : 260  within  sec 
The number of times  : 2 times (MAX) 
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Solder temperature    Max. 

 Immersion time    sec  Max. 
The number of times  1time  Max. 

 
  Flow bond (Adhesive) 

 
 

 

When a bond is applied, ensure that it is positioned in such a way that it doesn't go on the pad. 
 

 

 

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. 
 

 
Do not use bond that causes large shrinkage forces during hardening. It may destroy the 

products. 
 

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.
 

  Dimensions of soldering iron 
 Adjustment      1 time  2  

 
  Solder              Sn �3 -0.5 (recommend) 

 Temperature of iron   350 10  Max. 
Working hours      3  Max. 

 A soldering iron  20W  

within 20W,  or use a temperature control soldering iron. 
Pre. heat     necessary 

A bonding agent necessary 

 
 

 
 

 
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�) 
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'  
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. 

 
  Wire bond 

 

Do not connect chip resistors using wire bonding. 

Solder quantity

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. 

Simulation of Forces During Heat Stress
Normal Solder Quantity  Excessive Solder Quantity

Oxidization of solder paste

1000ppm

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.

Conducting adhesive materials

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.  
 
 
 

 
 
 
 
 

Chip 

Solder fillet 

Pad 

  Stress 

Solder fillet 

Pad 

Chip 
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  Washing after soldering 

 

 

 

  If ionic substances contained in solder flux remain after washing out, it is not good for the Thin film 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. 

 
  Washing fluids 

 

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. 

 

 
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. 

 

 
  Ultrasonic washing 
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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. 

 

 

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. 

 
  Output and duration for ultrasonic cleaning  

 

 
  Shower washing 

/cm2  

 
 

For the shower washing to a component, more than 40N/cm2 of shower pressure could cause peel off upper side 
electrode. Please check this before actual use. 
 

  Coating after mounting 

 

 
( ) ( )

 
 

 

 

 

 
 

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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Disconnection due to cracks in solder  

base

If the chip resistor is polluted by ionic impure-substances such as sodium ( ), chlorine ( ) 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. 
 

  The use environment 
 

 

Care needs to be taken when the products are likely to be used in the kind of environments described below. 
 

  Atmosphere 
  Heat stress after mounting 

 

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.  

 
  High moisture environment 

 
 

 
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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  Dust, powder 
,  

 
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. 

 
Pollution environment with ion material 

( ) ( )

 
When use is foreseen in pollution with a large amount of ion material (sodium ( ), chlorine ( ) 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. 
 
 

 
 
 
 

 
 
 
 

 
 

Example of the material that is included an ion material voluminously is enumerated as follows. 
  Sweat 

  Saliva  
  Flux 

   Seawater and sea breeze 
 

  Corrosive gas environment 

 
 

 
 

 

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. I 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.   
 

 
Example,Electrolytic corrosion by external contamination 

 
Fine-patterned thin film  

Electrolytic corrosion 
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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. 

 

Examples where sulfuration may be expected 
  Hot springs 

  Volcanic areas 
  Laboratories 

   Hydrocarbon plants (oil plants, etc.) 

    Presence of raw rubber (drive belts, rubber bands, etc.) 
 Use of some rubber-based adhesives (used in 

electronic components in some cases) 
  Waste, pollutant disposal facilities 

Exhaust from burning hydrocarbon fuels (Internal 
combustion engines, power generators, steel manufacture, etc.) 

  

 Use of oil / grease containing sulfur additives (cutting oils, gear grease, etc.) 
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  Applying power 

 
  Ratings of resistors 

  Rated voltage 

 

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. 

 
 Rated voltage   Rated power   Resistance  

 
50%  

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. 

 
 

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. 

 

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

 
  Maximum use voltage 

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 2 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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Burning example of fine patterned 
thin film  

  Maximum overload voltage 
5

 
5  

 

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. 

 
  Overload 

 

The resistor of this product is formed with fine-patterned thin film. 
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).  
 
 

  Surge, pulse, etc. overload environments 

 
 

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. 
 
 

  ESD 
 

pF1.5k 1J,2A,2B,2E kV  1E 0.5kV
 

  

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 1.5 ) 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. 

 
Burnout point 

 
Fine-patterned thin 
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Pulse endurance 

 
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.  

 

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. 
 

In the case of one pulse load
(Po)  

(Po)  

Pulse limiting electric power (Po) is found from pulse width, using the following One pulse limiting electric 
power graph. 

 

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

 

Peak electric power � Peak electric power of a rectangle wave 

Pulse width � Pulse width of a rectangle wave 
 

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

 

 
 

Pulse width is calculated using peak electric power so that accumulation energy may become equal. 
And one pulse limiting electric power graph is applied.        



  
 Handling Precautions for Metal Film Flat Chip Resistors 

Confidential 

Rev. 2.13 

 

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

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 
 

 
 
 

 Discharge waveform  Rectangular waveform

 Equivalent rectangle pulse 

width

Peak Voltage

Peak current 
or Peak Voltage

Peak current 
or 

 Triangular wave (a base is t)  Rectangular waveform 

 

 Equivalent rectangle pulse 

width

 Harf-wave rectification waveform  Rectangular waveform

 Equivalent rectangle pulse 

width

Damped oscillation waveform (damping constant of envelop=tau) 

 Rectangular waveform

Peak Voltage

Peak current 
or 

Peak Voltage

Peak current 
or 

Peak Voltage

Peak current 
or 
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 One-Pulse Limiting Electric power  

 

 

 
Heat generated by products 

 
 

 
 

 

 
 

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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Delating curve based on terminal part temperature 

 
RN73/RN73R/RN73H

 

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. 
 

     Delating curve based on terminal part temperature  

 
 Rated terminal part temperature 

 

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. 

 
Terminal part temperature measurement method (recommend example)                        

 

 RN73 series RN73R,RN73H series 

No. 
 

Rated power (Size) 

 

Rated terminal part temperature  

 

Rated power (Size) 

 

Rated terminal part temperature  

 1/16W (1E 1J) 75  1/16W (1E) 90  

 1/10W (2A) 80  1/10W (1J) 95  

 1/8W (2B) 85  1/8W (2A) 100  

 1/4W (2E) 95  1/4W (2B 2E) 110  

RN73 series RN73R,RN73H series 


