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@®How to use this catalog

Search for a product from the below table by category, product name and part number.

Click on the icon () to view the item’ s details page.

You can return here by clicking the Home icon (

)on the top of each product page.
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Measures for environmental hazardous materials

Today, the disruption of the global environment has been taken up as a serious issue for human beings and a
mission for its safeguard has become all the important. We, at KOA, started active management of chemical
substances included in our products, and complied with EU RoHS Directive in July of 2006 and Management
Electronic Products (China RoHS) in March of 2007. “Regulation concerning the Registration, Evaluation,
Authorization and Restriction of Chemicals” was enforced in June of 2007 as the chemical regulation in Europe.
Social demand to environmental statutes is increasing like this, and we are actively addressing to the
compliance with these laws and regulations. In addition to the compliance, we are also advancing various
activities such as halogen-free specifications to reduce hazardous substances and certification as a laboratory
according to JIS Q 17025.

EU-RoHS
The restriction of Hazardous Substances Directive (2002/95/EC), (RoHS), became effective on July 1 of 2006 requiring the usage of
restriction of following six hazardous substances in the manufacture of electrical and electronic equipment placed on the market. This
directive was amended on June 8 of 2011, to Recast Directive 2011/65/EU of the European Parliament and of the Council. The
original directive was expired as of January 2, 2013 and replaced by a new directive (2011/65/EU) on the following day. Later, Annex
II (Restricted Substances List) was amended by Commission Delegated Directive (2015/863/EU) and four phthalates were added to the
restricted substances list. The followings are restricted substances and maximum concentration:

e [ead (0.1wt%)

® Mercury (0.1wt%)

e Cadmium (0.01wt%)

¢ Hexavalent Chromium (0.1wt%)

e Polybrominated biphenyls [PBBs] (0.1wt%)

e Polybrominated diphenyl ethers [PBDESs]| (0.1wt%)

¢ Bis (2-ethylhexyl) phthalate [DEHP] (0.1wt%)

* Butyl benzyl phthalate [BBP] (0.1wt%)

¢ Dibutyl phthalate [DBP] (0.1wt%)

¢ Diisobutyl phthalate [DIBP] (0.1wt%)

#*The percentage in parentheses show the maximum concentration value in the homogeneous material.
The restriction of applications in the annex in the directive is exempted.
KOA'’s products applicable with this exemption to EU RoHS2 are as follows (as of July 2022):

e Copper alloy containing up to 4% lead by weight 6(c).

e Electrical and electronic components containing lead in a glass or ceramic other than dielectric ceramic in capacitors, e.g.

piezoelectronic devices, or in a glass or ceramic matrix compound 7(c)-I.

To meet EU-RoHS2, you need to choose lead (Pb) free material for termination surface material when our product has both type

designation, leaded and lead free. Please contact our sales representatives for details.

Revised China RoHS (Management Methods for the Restriction of the Use of Hazardous Substances in Electrical
and Electronic Products)

China RoHS became effective in March 2007 and the Revised China RoHS was promulgated in January 2016 and became effective on July 1,
2016. The compliance management catalog (target products) and exemption list for the second step (inclusion restriction) were released in
March 2018 and we must comply with requirements of the “evaluation system” from November 1, 2019.

For each product, we disclose the content information of the six hazardous substances directed by China RoHS. Please contact our sales

representatives for details.

REACH

“Regulation concerning the Registration, Evaluation, Authorization and Restriction of Chemicals” (REACH) has been enforced on June 1
of 2007 in EU area.

This regulation is aiming at safety evaluation and risk management of chemical substances, which are required to register according to
the amount if used in businesses. Substance of Very High Concern (SVHC) must be registered if it is included in article. The European
Waste Framework Directive has also been revised. As a result, products placed on the EU market after January 2021 are required to
register SCIP data if the concentration of SVHC exceeds 0.1wt% in order to also provide information on environmentally hazardous
substances to waste disposal companies. Information communication on such substances is also required throughout the supply chain

using information communication tools such as chemSHERPA.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. Oct. 2024
Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.
Malfunction or failure of the products in such applications may cause loss of human life or serious damage. www.koaglobal.com
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Precautions

All product specifications and data are subject to change
without prior notice. Be sure to request and confirm the
latest technical specifications before you order and/or use.

Y Matters common to all products

@General

® For precautions in general, refer to the “JEITA RCR-1001C Safety
application guide on components for use in electronic and electrical
equipment” issued by JEITA.

® While the information and figures on the durability performance of
the products we provide are accurate and highly reliable, based on
fixed test conditions, please conduct advance testing with your own
products. If you are unable to determine the suitability for each
application, please be sure to contact us beforehand.

@Disclaimer

® These products have been designed and manufactured for general use and
are not intended for use in the following applications or those involving
equivalent risks.When considering use of these products for these
applications, etc., please be sure to contact us in advance.In addition,
regarding the conditions such as the scope of the warranty provided to
our customers, without special agreement in writing, we bear no
responsibility whatsoever for any complaints, damage, etc. regarding
these products when used for these applications, etc.
(1) Applications requiring high reliability (Ex.: gas/plumbing/electrical
systems, etc., 24-hour continuous operation systems, settlement systems
and other applications handling rights and assets, etc.)
(2) Applications requiring a high degree of safety (Ex.: automobiles,
aerospace facilities, railway facilities, medical devices, safety equipment,
other applications which may involve risk to life or limb, etc.)
(3) Applications in harsh environments (Ex.: equipment installed outdoors,
equipment exposed to chemical pollution, equipment exposed to
electromagnetic interference, equipment receiving vibration/impacts, etc.)
(4) Applications under conditions and/or in environments not listed in the
Catalogs.

® 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.

@Environment for use
® The products are not to be used in special environments unless otherwise
specified. Examine and confirm the performance and reliability before
you use the products under the following environments:
1. Under direct sunlight, outside exposure and in dust.
2. In liquids such as water, oil, organic solvent and chemicals and in
areas where these liquids are used.
3. In places where the products are exposed to sea breeze or
corrosive gases including SOz, H2S, Clz, NHs, NOg, etc.
4. In places with large static electricity and strong electromagnetic waves.
5. In places subject to dew condensation.
6. When the products or printed circuit boards are sealed and coated
by resin or other coating materials
7. In places where the products are exposed to the mist from lubricant oil.

@Sulfuration

® Products with silver electrodes may increase the resistance value under
sulfur atmosphere such as sulfide gases (H2S, SOz, etc.) or by attaching
sulfide compounds. Take anti-sulfur measures under these conditions.

@Anti-pulse characteristics

® If transient overload (voltage, current and power) such as pulse and surge
are applied to the products, the performance and reliability may be
degraded. Contact KOA if you need anti-pulse characteristics data.

® Pay attention to the discharge between terminations when high voltage is
applied.

@Storage

® Store the products in dust free areas and keep them away from extremely
high and low temperature, moisture, dew condensation, direct sunlight, sea
breeze, corrosive gases such as SOz, Hz2S, Clz, NHs, NO2, etc. or mist

from a lubricant oil. Use the desiccant if necessary.

® Consult us about the conditions and period of storage.

@Storage of the products with lead-free termination

® Be careful of the degradation of solderability, it may proceed faster for
the products with Pb-free terminals than the products with Pb-contained
terminals.

@Mounting

® Avoid damage and physical shock to the product by nipping them with
hard tools like pliers and tweezers or by imperfect adjustment of the
mounting machine, which may affect the characteristics or lead to
disconnections and cracks.

® If the bottom point of nozzle on the mounting machine is too low, the
product may be knocked on to the printed board, which may deteriorate
the characteristics or lead to cracks. Decelerate the nozzle just before
mounting and mount the product after correcting a deformation of the
printed circuit board.

® Do not use the products which have fallen when mounting, or which
have been removed from the printed circuit board.

® Contact us if the printed circuit boards after mounting are molded and
sealed by coating materials.

® Do not stack the printed circuit boards after mounting, for this may
damage the products.

® Characteristics of the film type resistors and sensors may be changed
by overvoltage from electrostatics. Keep electrostatics away from
products while assembling and handling (monitors of insertion machine
and inspection machine, human contact and etc.).

® Prevent or eliminate adhesion of ionic substances such as salts,
salinity and sweat, as they may degrade the resistances to moisture or
corrosion.

@Soldering

® Perform soldering within the temperature, time and the number of
cycles, specified in technical specifications or precautions for each
product. If the products are exposed to high temperature for long
periods of time, the color and characteristics may change or
disconnection may occur.

® Prevent any external force on the products until solder is cooled.

® Handle carefully to prevent mechanical stress on solder fillet, which
may result from the warping of printed circuit board.

® Confirm the residues of the flux in solder do not affect the product.

® Confirm the products are corresponding to conductive adhesive when
used in place of solder.

@Precautions for soldering with lead-free solder

® In lead-free soldering, temperature may rise higher compared to
eutectic solder. Confirm there is no problem under actual soldering
conditions.

® The lift-off phenomenon may occur for both-sided mounting board
with through holes. Confirm the connective strength of solder in the
actual board beforehand.

@®Washing

® Confirm that the ionic residues in the solder flux do not remain after
washing because it may cause deterioration of moisture resistance and
corrosion resistance when these substances are attached to the
products.

® Confirm the reliability in advance when using no washing solder,
water or soluble agent.

® Since lead-free solder may contain much of the ionic materials, use
the RMA type solder or flux or wash sufficiently.

® Wash thoroughly after soldering to remove ionic substances like sweat
and salinity. Control washing agent appropriately to remove whole
ionic substances. Consult KOA when using washing agent such as acid,
alkaline, and organic solvent other than alcohols.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Oct. 2024

Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.

Malfunction or failure of the products in such applications may cause loss of human life or serious damage.

www.koaglobal.com
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Precautions

® The ultrasonic washing may destruct the products due to resonance by
vibration. High hydraulic pressure may also damage the products.
Consult KOA for the washing conditions in advance.

® Dry the products sufficiently after washing.

@Dispose of the products
® Confirm the related laws and regulations for appropriate handling and
disposal of products or packing materials.

*Common matters in the products for surface
mount devices

@Since the distortion of printed circuit board causes stress
to the products, pay attention to the following items.

® Arrange the long side of the chip resistor parallel with the direction of
the smaller thermal expansion coefficient of printed circuit board.

® Crack at the solder fillet may occur in the cyclic thermal stress because
the thermal expansion coefficient is different between the product and the
printed circuit board. The land size, amount of solder and heat radiation
from the printed circuit board are needed to be designed carefully.
Especially the large size resistors that are larger than 5.0 x 2.5mm needs
attention.

® If the products are arranged near groove line, the product or termination
may be damaged by large stress when you split the board. Mount the
products on the board to minimize the stress referred to the following
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[The level of stress on terminations A>B=C>D>E]

figure.

® Make a proper layout to avoid the stress from the warp or deformation
of the board. Otherwise, solder cracks may occur or the products may
be damaged.

Large stress Small stress

® Pay attention to the products mounted on the periphery of the board
or near the connectors so that no stress is placed on the products
when you push/pull the connectors.

® Pay attention to the layout where the products are mounted near large
components to avoid the crack, because the stress works in the
direction to large components when the solder solidifies.

® Design each land on right and left to have the same size.Different land
size may change characteristics or cause cracks and tombstone effect
while the solder is cooled down.

@ Mounting and soldering

® Imperfect adjustment of mounting machine may cause cracks, chipping and
alignment error. Check and inspect the mounting machine in advance.

® Set the backup pins in proper layout otherwise the components mounted
on the backside of the board are damaged. Do not set these pins at the
position of the nozzle.

® Adjust the bottom dead point of dispenser away from the board when you
apply adhesive. It may damage the components mounted on the backside of
the board.

® Confirm that the products are corresponding to flow soldering when you
perform it.

® Pay attention to the amount of solder because improper amount of solder
place large stress on the products and cause cracks or malfunctions.

@Soldering by soldering iron

® Solder by soldering iron at the temperature specified in technical
specifications or precautions for each product.

® Perform preheating as much as possible.

® Keep the tip of the soldering iron away from the body and the termination
of the products.

® Avoid damage and physical shock to the products, when you nip the
products with hard tools like pliers and tweezers.

Y Common matters in lead type products

@®Mechanical stress

® Pay attention to resonance by vibration after mounting.

® Do not add bending or twisting stress to the product body.

® Fix large size products firmly.

® Take larger curvature radius to avoid excessive stress on the root of
the terminals when you need to bend the lead wires. Excessive stress,
if applied, may make the lead wire separate from the electrode cap
and damage the product.

® Do not add excessive stress to the product body when lead wires are
cut or clinched by mounting machine.

@Temperature rise

® Pay attention to the heat radiation and interaction to other components,
because large size resistors generate large amount of heat, when the
rated power is applied.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Oct. 2024

Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.

Malfunction or failure of the products in such applications may cause loss of human life or serious damage.
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Introduction of the derating curves based
on the terminal part temperature
@Background

Recently, the miniaturization, high power density and high temperature of
the usage environment for the automotive devices have advanced. And
requests for resistors to conform the high temperature is increasing. Figure
1 is the derating curve based on the terminal part temperature and this is
introduced to realize these requests for the surface mount resistors safely.

Rated terminal part temperature is the maximum terminal part temperature
of the surface mount resistor at which the rated power may be applied

continuously including the temperature rise by self heat generation.

A
100 Maximum
9 } Terminal part
o } temperature
B i
- |
9 |
3 |
o |
o |
° |
2 |
© |
o |
0 ! »

>

Rated Terminal part

Terminal part temperature
temperature

[Figure 1. Derating curve based on the terminal part temperature]

The derating curves based on the terminal part temperature is already used in
the metal plate type ultra-low resistance value resistors for current sensing. It
is because these resistors are used in sensing of large currents such as
inverters and converters which the terminal part temperature rise irrelevantly
from the ambient temperature because of the generated heat from the nearby
switching elements or the large current applied to the copper pattern.

This point of view was deployed to the general resistors as well.

@Overview of the establishment of the derating curves
based on ambient temperature

The idea of the traditional derating curve based on the ambient temperature
defined in the JIS and IEC standard was established in the vacuum tube era, far
back from the appearance of the surface mount resistors. There were no printed
boards in those days and the cylindrical shaped resistors with lead wires were

wired in the air to lug terminals as shown in Figure 2.

@ Conduction

Lug terminal

Lug terminal

/S Convection
] 80~90%
% Radiation

[Figure 2. Heat dissipation of cylindrical resistors]

The Joule heat that is generated in the resistor is dissipated in three pathways
regardless of the shape of the resistor. The first path is conduction to the
connected parts such as the terminal. The second path is convection including
the heat transfer to the atmosphere by natural convection and airflow. The third
path is radiation by infrared.

The larger the area connected to the resistor becomes, the larger the heat
conduction will be. And the larger the surface area of the resistor becomes,
larger the convection and radiation will be.

When the cylindrical shape resistor with lead wire is mounted on the lug
terminal, the lead wire which is the heat path by conduction is thin and long so
the heat resistance is large and the heat dissipation will be small. In the
contrast, the heat dissipation ratio of the convection and radiation becomes
large since the area will be large. It is determined in the simulation that 80% to
90% of the heat of the cylindrical shape resistor with lead wire is dissipated
directly into the ambient air. The temperature of the resistor can be calculated
by adding the ambient temperature and the temperature rise caused by the self-
heating, so the ambient temperature will be most sufficient for the usage
environment temperature standard of the resistors. This is why the derating
curve based on ambient temperature was provided to the customers as the index
of design.

@Heat dissipation of surface mount resistors

The Figure3 shows the main heat path of the present surface mount resistors.
The surface mount resistors have only small surface area so the convection and
radiation will be small. On the other hand, they are connected to the print board
patterns in a large area so the ratio by conduction will be very large. In
estimation, the ratio by conduction through the terminal to the board takes over
90% even when the convection and radiation is presumed at the maximum level.
Therefore, the control point of the surface mount resistor should be the
temperature of the terminal part which is the connection point of the board and
the main heat path.

i Conduction over 90%

/S Convection
§ Radiation

{4 ]

Ve

¢ v ¢

l

[Figure 3. Heat dissipation of surface mount resistors]

@Derating curve suitable for the surface mount resistor

The temperature of the resistor will increase the same AT from the standard
terminal part temperature regardless of the ambient temperature when the same
power is applied as shown in Figure 4. This is because there is hardly any heat
dissipation from the resistor surface to the ambient air.

A Terminal part temperature

) T +AT

Tu *High

Tu : Medium AT
° T, :Low Tu+AT
=)
3 AT Ta
é TL+AT
@ AT Tu

Low High
<4+

Terminal part temperature

[Figure 4. Contributing factor to the temperature of the surface mount resistor]

Even when the same power is applied to the surface mount resistor under the
same ambient temperature, the temperature will not be the same if the printed
board which the resistor is mounted is different. It is because the terminal part
temperature changes. There is a possibility that the temperature of the
resistors becomes higher than the endurance test of ambient temperature 70°C
which is defined in the JIS and IEC standard and implemented at our site when
they are mounted closely to each other or there are other heat generating
devices mounted on the board as shown in Figure 5.

The traditional derating curve based on the ambient temperature is established
from the endurance test of ambient temperature 70°C. There will be no
problem if the resistors are used with electrically and thermally sufficient
margins, but it is inferable that the recent requests for miniaturization, high
power density and high temperature usage environment would lead to reducing
the margins at the device designing phase.

Using the derating curve based on the terminal part temperature will be a
rational method to reduce the margin. We will provide the derating curve
suitable for the surface mount resistors based on the tests implemented under
the conditions that the terminal part temperature becomes the rated terminal
part temperature (refer to the Terms and definitions).

Will A and B become the same temperature
when the same power is applied?

Ambient
temperature [~

[Figure 5. Temperature differs depending on the board]

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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Malfunction or failure of the products in such applications may cause loss of human life or serious damage.
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Introduction of the derating curves based
on the terminal part temperature

@How to use the derating curve based on the terminal part temperature
Some examples of rational method to reduce the margins or reduce the
number of resistors or replace with a smaller size will be shown.

The prior conditions will be the following. Be aware that the terminal
part temperature does not always become 120C when the ambient
temperature is 100C.

(1) Ambient temperature of the board: 100C

(2) Terminal part temperature of the surface mount resistor: 120C

(3) Actual load power: 0.05W

(4) Margins defined by the customer internal regulations: 50%

The necessary rated power for the resistor will be calculated from the
conditions (1), (3), (4) using the derating curve based on the ambient
temperature. The result is shown in Figure 6. For the RK73B products,
one piece of 2A size, or two pieces of 1E size will be necessary.

Rated power ratio (%)

A
100 2.0mm
65 ——————— 1L = 1.2mm
(4) 50% ! } OR
325 : ‘ E E$ 1.0mm
i | <= o.5mm
0 L L >
70C (1)100C  155C  ambient temperature

Necessary rated power= (3) 0.05/0.325=0.154W
1 piece of 2A size (2012mm rated power 0.25W)
2 pieces of 1E size (1005mm rated power 0.1W)

[Figure 6. Selection by the traditional derating curve]

However, when the resistor is selected from the conditions (2), (3), (4)
using the derating curve based on the terminal part temperature, one
piece of 1E size will be sufficient.

Rated power ratio (%)

100“
I
|
(4) 50% |
I
50 |
|
I
I
i
|
0 —] t »
(2) 120C ‘ 155°C  Terminal part

temperature
100% until terminal part temperature is 125°C

Necessary rated power= (3) 0.05/0.5=0.1W
1 piece of 1E size (1005mm rated power 0.1W)

[Figure 7. Selection by the derating curve based on terminal part temperature]

As seen above, the number of resistors and the mounting area can be
reasonably reduced by using the derating curve based on the terminal
part temperature and this will lead to cost saving.

@ Derating curve suitable for the surface mount resistor

As shown in Table 1, for the surface mount resistors, there are products that
have 2 rated powers for the same type in the rating column. The high rated
power is basically available and applicable only to boards with adequate heat
dissipation design for example multilayer boards, DCB (direct copper bonding)
boards and single layer boards with wide heat dissipation area land. The
derating curve based on the terminal part temperature is given priority to the
derating curve based on the ambient temperature.The rated terminal part
temperature is set low for the products with high power ratings even when they
have the same rated ambient temperature.

In addition, we implement load life tests for the products with high rated power
by using a test board that can specially control the terminal part temperature.

[Table1. Rating column of products with 2 rated power]

T Power Ratin Rated Ambient | Rated Terminal
ype ower Hating Temp. Part Temp.
SG73S 2A 0.25W 70C 125C
SG73P 2A 0.75W - 105C

In the case of Tablel, there will be 3 derating curves as shown from Fig.8 to Fig.10.

Rated power ratio (%)

100‘L
)
! SG73S 2A 0.25W
SG73P 2A 0.25W
AV
50 |
I
I
I
i
0 i >
125°C 1557C Terminal part
temperature

[Figure 8. Derating curve of 0.25W rated power based on terminal part temperature]

Rated power ratio (%)

100A

SG73S 2A 0.25W
/SG73P 2A 0.25W

50

[

o of <
70C 155C  Ambient
temperature

[Figure 9. Derating curve of 0.25W rated power based on ambient temperature]

Rated power ratio (%)
A SG73S 2A 0.75W
SG73P 2A 0.75W

100

50

»

o >
155°C Terminal part
temperature

I

i

I

I

i

I

I

i
105°C
[Figure 10. Derating curve of 0.75W rated power based on terminal part temperature]

How to use each derating curve is shown as the following.

® When 0.25W is the rated power

When the terminal part temperature can be measured:

The derating curve in Figure 8 can be applicable and it can be used with rated
power 0.25W up to terminal part temperature 125° C. The derating curve with the
horizontal axis based on the terminal part temperature supersedes the conventional
derating curve with the horizontal axis based on the ambient temperature.
Therefore, even when the ambient temperature exceeds 100° C, it can be used with
rated power 0.25W as long as the terminal part temperature is below 125° C.

When the terminal part temperature is not measured and only the ambient
temperature is measured:

The product may be used by derating the load power from the ambient temperature
70° C according to the conventional derating curve shown in Figure 9. However, as
mentioned in the past descriptions, the temperature of the resistor differs according
to the wiring patterns and heat generating components nearby, even when the
ambient temperature is the same, so it is not a derating method with good precision.

® When 0.75W is the rated power.

Managing the terminal part temperature is the requirement to apply the rated power
0.75W. Only the derating curve with the horizontal axis based on the terminal part
temperature as shown in Fig.10 can be used but it can assure up to the high power.
The product can be used with 0.75W if the terminal part temperature is below 105C.

® Reference

Please refer to IEC TR 63091:2017 "Study for the derating curve of surface mount
fixed resistors -Derating curves based on terminal part temperature".

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Oct. 2024

Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.

Malfunction or failure of the products in such applications may cause loss of human life or serious damage.
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A CAUTION KON

Precautions for the Resistors

Refer to the precautions in the beginning part of this catalogue for the matters common to all products

@General in fixed resistors

® When the resistors are operated in ambient temperature above the rated temperature, the power rating must be derated according to
the derating curve.

e Resistors in general may emit flame, fire, smoke or red heat when overload is applied.

e [Flame retardant resistors may emit smoke or cause red heat when overload is applied but unlikely to emit flame or fire.

e When the resistors are sealed and coated by coating materials such as resin, deterioration of the resistor by thermal stress or resin
may affect the characteristics. Confirm with KOA for the performance and reliability specifications in advance.

When the resin absorbs moisture, the resistance to moisture and corrosion of the resistor may deteriorate, so be aware.

e When the resistor is coated, potted or molded by resin materials, the curing stress could cause peeling of protective coating and crack of
solder fillet, resulting in the resistance change and disconnection. Do not coat nor seal the flame retardant coated resistors nor metal
oxide film resistors.

e Allow enough intervals for cooling after mounting metal film resistors, before washing the flux. Residues of ionic substances may
deteriorate resistances to moisture and corrosion.

e When a power exceeding the rated power is applied in a short time, we can not guarantee the safety only that the average power is
below the rated power. Please contact KOA with the surge voltage or current waveform for advise.

¢ Cylindrical film resistors have inductance due to the spiral trimming. Please be aware when using in a high-frequency circuit.

e The flame retardant resistors are weak against mechanical stress compared with the general resistors due to the special coating.
Please do not apply impact, vibration or pinching with pliers, tweezers to the resistor body. Do not apply any external force to the
protective coating until drying is fully completed after washing.

@Wirewound type resistors

e Wirewound type resistors have inductances and parasitic capacitances resulting from the winding structure. Therefore, they could resonate
when used in a high frequency circuit.

@Fusing resistors

® Confirm beforehand that the overload condition of the abnormal situations are within the fusing area.

e Contact KOA in advance when excess overload of the rated voltage is continuously applied, since there is a possibility of damage
accumulated in the resistor.

® The arc phenomenon may occur when high voltage is applied again after fusing by over current. Make sure to use the product below
the maximum open circuit voltage.

e Contact KOA about the maximum open circuit voltage for it varies depending on the product type and resistance.

e The fusing characteristics could change when the resistors are coated, potted and molded by resin materials.

@Reference

® For the basic precautions of using resistors, refer to the technical report, "JEITA RCR-2121A Safety application guide for fixed
resistors for use in electronic equipment", issued by JEITA.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. Oct. 2024
Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.
Malfunction or failure of the products in such applications may cause loss of human life or serious damage. www.koaglobal.com
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TERMS KON (3

Terms and Definitions

B Nominal Resistance
® Designed resistance value usually indicated on the resistor.

BPower Rating
e Maximum allowable power at rated temperature. Some of our chip resistor arrays and networks specify the whole power rating as a
package.

BMRated Ambient Temperature
e Maximum ambient temperature at which the power rating may be applied continuously. The rated ambient temperature refers to the
temperature around the resistor mounted inside the equipment, not to the air temperature outside the equipment.

BMRated Terminal Part Temperature
e Maximum terminal part temperature of the surface mount resistor at which the power rating may be applied continuously.
Includes the temperature rise by self heat generation.

B Derating Curve
e Curve that expresses the relation between ambient temperature or terminal part temperature and the maximum allowable power, which
is generally expressed in percentage.

MRated Voltage
® Maximum allowable D.C. or A.C. voltage(rms), capable to be continuously applied to a resistor or a resistor element under the rated
ambient temperature or terminal part temperature. It shall be calculated from the rated power and nominal resistance using the
following formula.
Rated Voltage (V) =4/ Rated Power (W) X Nominal Resistance Value (Q))

The rated voltage shall not exceed the max. working voltage.

M Critical Resistance
® The maximum nominal resistance value at which the rated power can be applied without exceeding the maximum working voltage. The rated
voltage is equal to the max. working voltage at the critical resistance value.

BMaximum Working 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 D.C. voltage based on rated power. Sine wave is assumed for the A.C. voltage so
the peak voltage should bev/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.

M Overload Voltage
® Allowable voltage which is applied in 5s. under short time overload test. Overload voltage shall be 2.5 times of rated voltage or max.
overload voltage, whichever is lower.

BMaximum Overload Voltage
e [argest value of overload voltage

250

| Max.overload voltage

/ <+Overload voltage
150 } Max.working voltage
I
/ Avoltage
100 / / 0
50

|
|
1
|
|
|

200

Voltage (V)

« Critical Resistance
1 1 1

O 1
0 100k 200k 300k 400k 500k
Nominal resistance (Q)

[Example of various voltage of RK73G 2A)

M Dielectric Withstanding Voltage
e A.C. voltage(rms) that can be applied to a designated spot between the electrode and the outer coating in one minute, in the voltage proof test.

B Temperature Coefficient of Resistance(T.C.R.)
® Relative variation of resistance between two given temperatures when temperature is changed by 1K, which is shown by the following formula.

» _R—R, 1

T.C.R. (X10¥%/K) = R T—T,
R : Resistance value (Q)at TC
Ro : Resistance value (Q) at Too(;l
T : Measured test temperature (C)
To : Measured base temperature (C)

X10°

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. Oct. 2024
Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.
Malfunction or failure of the products in such applications may cause loss of human life or serious damage. www.koaglobal.com
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R K73B || Flat Chip Resistors

B Construction

L
C/ C
_ \ I ®
t @
(| Protective coating |@| Ni plating
| [@ [Resistive fim _ |®| Solder plafing
® @ ® [®]Inner electrode | ®)| Ceramic substrate
Coating color : Black
HMDimensions
HMFeatures Type Dimensions (mm) Weight (g)
® Wide lineup from 01005 to 2512 size. (Inch Size Code) L w c d t (1000pcs)
e Excellent heat resistance and weather resistance are ensured by 1F (01005) 0.4+0.02 | 0.2+£0.02 | 0.10£0.03 | 0.11+0.03 | 0.13£0.02 0.04
the use of metal glaze thick film. 1H(0201) 0.6+0.03 | 0.3+0.03 0.1£0.05 | 0.15+0.05 | 0.23+0.03 0.14
i v i 1E (0402 0.2+0.1 0.25%8%°
® Suitable folr both flow and r?ﬂox-v solderings. ‘ ( ) 1.0%38, 0.5+0.05 X 0.3540.05 068
® Products with lead free termination meet EU-RoHS requirements. 1E AT (0402) 0.25+0.1 0.3*+0.15
Lo . . . T +
EU-RoHS regulation is not intended for Pb-glass contained in 1J(0603) 16402 0.8+0.1 0.3£0.1 0.3+0.1 0.45+0.1 214
electrode, resistor element and glass. 1J AT (0603) 0.35£0.15| 0.5*02
¢ AEC-Q200 Tested (Exemption 1F). 2A(0805) 20402 | 125+0.1 0.4+0.2 0.318% 0.5+0.1 454
2A AT (0805) S TTT7 | 045+0.25| 0.6+0.2 | 0.55+0.1 '
.Reference Standards 2B (1206) 16402 0.5+0.3 0.4%8% 0.14
IEC 60115.8 2B AT (1206) 3.2+0.2 B 0.55+0.35 | 0.8+0.2
- 2E(1210) 2.6+0.2 0.418% 15.5
JIS C 5201-8 " 0.6+0.1
W2H (2010) *' 5.0+0.2 25+0.2 0.540.3 243
EIAJ RC-2134C W3A(2512) *! 6.3402 31402 R 0.65+0.15 371
W3A2(2512)*| "~ T )
.Type DeSIgnatlon %1 RK73B 2H, 3A and 3A2 are also still available (different “d” dimensions=0.4*{{mm)
Example
\RK‘733\ \ 2 | \ ‘ | \ I | \ i | \ i | \ . |
Product Power Characteristic Terminal Taping Nominal Resistance
Code Rating Surface Material Resistance Tolerance
1F 1 0.03W Nil : Standard T:Sn TX t4mm width- 3 digits G: 2%
1H: 0.05W A : Heat shock G: Au* 1mm pitch plastic J:+5%
1E:0.1W resistance® (L : Sn/Pb*) embossed
1J 1 01W TBL-TCM:
0.125W 2mm pitch
2A 1 0.25W press paper
2B : 0.25W TPL-TP: %2 With type A (1E,1J,2A,2B) only T is available as the terminal surface material.
2E : 0.5W 2mm pitch No resistance marking.
W2H: 0.75W punch paper %3 Products with gold plated electrodes are also available with 1E, 1J and 2A types (10Q~1MQ) , so please consult with us.
W3A S 1W TD: 4mm pitch 34 With type 1F, 1H, W2H, W3A, W3A2 only T is available as the terminal surface material.
W3A2 : W _ punch paper The terminal surface material lead free is standard.
TE"LEE“Z”Ch Contact us when you have control request for environmental hazardous material other than the substance specified by
EU-RoHS.
BK;;ﬂfossed For further information on taping, please refer to APPENDIX C on the back pages.
MRatings
Type Power | Rated Ambient | Rated Terminal|  T.C.R. Gﬁeﬂszt;’nce Ranie' _(‘_%)% Max. Working | Max. Overload Packaging & Q'ty/Reel (pcs)
: ol T+ T
Rating Temp. Part Temp. | (X10-¢/K) 24 E21 Voltage Voltage ™ TBL ToMe | TPL-TP ) TE
+200 100k~1M 100k~10M
1F 0.03W 70C — +250 10~91k 10~91k 20V 30V 40,000 | 20,000 — — — —
0~+300 1~9.1 1~9.1
o o +200 10~10M 10~10M
1H 0.05W 70C 125C 1400 — 1~9.1 25V 50V — — 15,000 — — —
1E 01w 70C 125C | =200 1~10M 1~10M - | - LRl - | -
o o +200 1.1k~10M 1.1k~10M 75V 100V
1 0w 70C 125C 400 - 11M~22M - - —  |TP:10,000%¢| 5000 | —
0.125W 70C 125°C +200 1~1k 1~1k
+ = ~
2A 0.25W 70C 125C | aos e 150V 200v | — | — TP:10,000%| 5000 | 4,000
. . +200 1~5.6M 1~5.6M
2B 0.25W 70C 125C 3200 [ 62M~10M | 62M~22M — - — — 5,000 | 4,000%¢
¥ = ~
26 | 05w 70C 125C | —page——OSOM A=SS a0y a0v | — | — - — | 5000 |4000%
o o +200 10~5.6M 1~5.6M
W2H 0.75W 70C 125C 1400 — B.OM~22M — — — — — 4,000
o o +200 10~5.6M 1~5.6M
W3A 1.0W 70C 125C 1400 — 6.oM~2oM 200V 400V — — — — — 4,000
. . . +200 10~5.6M 1~5.6M
W3A2 2.0W#s 70C 95C 1400 — B.oM~22M 200V 400V — — — — — 4,000

Operating Temperature Range :—55C~+125C (1F), —55C~+155C (1H - 1E - 1J - 2A - 2B - 2E - W2H - W3A - W3A2)

Rated voltage=y/Power Rating X Resistance value or Max. working voltage, whichever is lower.

For flat chip jumper resistor, please refer to RK73Z series.

%5 If you use at the rated power, please keep the condition that the terminal of the resistor is below the rated terminal part temperature. Please refer to the derating curves based on the terminal temperature of right side on the next page.
%6 Standard packaging : TD(4mm pitch punch paper)

#7 Standard taping specification of 1H is TCM. Previously available “TC(10,000pcs/Reel)” is not recommended for new designs.

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature”in your usage conditions, please give priority to the “Rated Terminal Part Temperature”.

For more details, please refer to“Introduction of the derating curves based on the terminal part temperature”on the beginning of our catalog.

While using under high power, the temperature of the product may increase depending on the condition of heat dissipation from PCB.

Be sure to check the terminal part temperature as well as precautions to use on delivery specifications before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. Oct. 2024
Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.
Malfunction or failure of the products in such applications may cause loss of human life or serious damage. www.koaglobal.com
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M Derating Curve =
Terminal part temperature "O*
Ambient temperature Terminal part temperature RK73B W3A2 =3
100 — 100 100 7 3 °
0 0 1H,1E, 124,28 ' A o : =
2 oot A 2EW2HWBA(1W) Seol THE1I2A28.2E17) L goh T 0
s 8o X [waka(en) s o W2HW3A(W) [T\ T | : \\ @
H 1 T = T 0 0 0 =3
Seoht | \\\ 8 60 [ :\ EGOE : 3
3 o o 3 o g 2 , ! \
840 : T a0h : € 40
= \ \ \ = \ [\ £ g g \
g : : g : T
2201 - AVAAN 2201 A\ 520 ; \
o ' ' N o ' ' \ o L L
: : olt : ¥ : \
60, -40 20 O 20 40 6080 100120 140 1160 -60)-40 20 O 20 40 60 80 100120 140 1160 60, -40 20 0 20 40 60 80 100120 140 ;160
-55 70 125 155 -55 70 125 155 -55 95 155

Ambient temperature (°C) Terminal part temperature (‘C) Terminal part temperature (‘C)

For resistors operated at an ambient temperature of 70°C or higher,
the power shall be derated in accordance with the above derating
curve.

When the terminal part temperature of the resistor exceeds the rated terminal part temperature shown above, the power shall be derated
according to the derating curve.

% Please refer to “Introduction of the derating curves based on the terminal part temperature” on the beginning of our catalog before use.

B Temperature Rise

RK73B 1F-1J RK73B 2A-2E RK73B W2H-W3A2 Regarding the temperature rise, the
60 100 300 value of the temperature varies per
0 . —2ED conditions and board for use since the
5 o 250 wanzd temperature is measured under our
o 80 - —2€Q measuring conditions.
@ — w22
S = -we o n —280 O 0
et o =~ y 2AD > WaAD.
— 1HD o
8 B o o 8
o —FD o / 282 o waHa
y J——
o 30 B o 50 o 150
5 1H) 5 -~ 5 I3
© ——F® ® o 1 I
g @ [ g 7/ WA
=3 o / =3 .
£ 20 £ 2 // £ 100 J— Measurement condition
i ° / S - 3 Room temperature: 25C
2 / PCB: FR-4t = 1.6mm
10 v 50 = Cu foil thickness: 35um
P
10 7, ’,." @:Hot spot
0 0 0 @:Teminal
0 25 50 75 100 0 25 50 75 100 0 25 50 75 100

——

Power Rating (%) Power Rating (%) Power Rating (%)

B One-Pulse Limiting Electric Power

RK73B 1F-2A RK73B 2B-W3A2

)

1000

100

W3AW3A2

2H/W2H

¢

N

/

The maximum applicable voltage is equal to the max. overload voltage.
Please ask us about the resistance characteristic of continuous applied pulse.
The pulse endurance values are not assured values,so be sure to check the
products on actual equipment when you use them.

One-Pulse Limiting Electric Power (
: - 3
Ny
One-Pulse Limiting Electric Power (W)

0.01
0.001

1
0.001

0ot o4 1 10 100
Pulse Duration (ms)

001 o1 1 10 100
Pulse Duration (ms)

1000

BMPerformance
Performance Requirements
Test Items AR+ (%+0.1Q) Test Methods
Limit Typical
Resistance Within specified tolerance — 25C
T.C.R. Within specified T.C.R. — +25°C/—55C and +25/+125C
Overload (Short time) 2 (1) ‘:51":)thers Rated voltage X 2.5 for 5s(1E, 2B, W3A2 : Rated voltage X 2 for 5s)

Resistance to
soldering heat

1:1F~W3A2 (10Q=R=1MQ)
3:1F~W3A2 (R<10Q, R>1MQ)

0.5: 1F~W3A2 (10Q<R<1MQ)
1:1F~W3A2 (R<10Q, R>1MQ)

260°C+5C, 10s*1s

Rapid change of
temperature

1 : 1F, Characteristic[A]
(Heat shock resistance)

0.5 : 1F, Characteristic[A]
(Heat shock resistance)

Characteristic [Nil] (Standard) : —55°C (30min.)/+125°C(30min.) 100 cycles

Characteristic [A] (Heat shock resistance) : —55°C (30min.)/4125°C (30min.) 1000 cycles

0.5 : others 0.3 : others
Moisture resistance 2:14,2A, 28 075:14.2A 28 40°C£2C, 90%~95%RH, 1000h

3 : others 1 1.5h ON/0.5h OFF cycle

. others

Endurance at 70C orrated | 2 : 1J, 2A, 2B 0.75:1J, 2A, 2B 70°C+2°C or rated terminal part temperature =2°C 1000h
terminal part temperature 3 : others 1 : others 1.5h ON/0.5h OFF cycle
High temperature 1 05:1F +125°C, 1000h : 1F
exposure 0.3 : others +1557C, 1000h : 1H, 1E, 1J, 2A, 2B, 2E, W2H, W3A, W3A2

M Precautions for Use

® The substrate of chip resistors is alumina. Cracks may occur at the connection of solder (solder fillet portion) due to the difference of the coefficient of thermal
expansion from a mounting board when heat stress like heat cycle, etc. are repeatedly given to them. Care should be taken to the occurrence of the cracks when
the change in ambient temperature or ON/OFF of load is repeated, especially when large types of W2H/W3A/W3A2 which have large thermal expansion and
also self heating. By general temperature cycle test using glass-epoxy (FR-4) boards under the maximum/minimum temperatures of operating temperature range,
the crack does not occur easily in the types of 1F~2E, but the crack tends to occur in the types of W2H/W3A/W3A2. The occurrence of the crack by heat
stress may be influenced by the size of a pad, solder volume, heat radiation of mounting board etc., so please pay careful attention to designing when a big change
in ambient temperature and conditions for use like ON/OFF of load can be assumed.

e Care should be taken that RK73B1F may be damaged when static electricity occurs and is applied in the equipment assembly process.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.
Malfunction or failure of the products in such applications may cause loss of human life or serious damage.

Oct. 2024
www.koaglobal.com
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R K73H [ Flat Chip Resistors (Precision Grade)

B Construction
% . ;
» > : ‘
. »
k-

C/ c

w
T ) — \
O]
R (@[ Protective coating [@] Ni plating
d Resistive film Solder plating
|| ®

C

P

(]

c

Coating color : Black (1F, 1H), ] ]
Blue (1E, 1J, 2A, 2B, 2E, W2H, W3A, w3A2) ~ EDimensions

o1

@

Inner electrode Ceramic substrate

, ;ypec ) Dimensions (mm) ENg(i)gOht(g))
Inch Size Code L W c d t 1000pcs,
F r
u -eat-u es ) 1F (01005) 0.4+0.02 | 0.2+0.02 | 0.10£0.03 | 0.11+0.03 | 0.13%+0.02 0.04
L]

Wide lineup from 01005 to 2512 size. 1H(0201) 06+003 | 03%003 | 01%005|015%005 | 0234003 | 014
® Excellent heat resistance and weather resistance are ensured by 1E(0402) 02+0.1 0,250

the use of metal glaze thick film. 1.0%% | 052005 ————— — _—10.35+005| 068

+ +

® Suitable for both flow and reflow solderings. 15(3;0(3?02) 002:53181 82:8: 5
® Products with lead free termination meet EU-RoHS requirements. ( ) 1.6+02 0.8+0.1 . : . . ; . 0.45+0.1 214

EU-RoHS regulation is not intended for Pb-glass contained in 1J AT (0603 0.35£0.15 0'5_532'2

electrode, resistor element and glass. 2A(0805) 20+0.2 1.25+0.1 0402 0.3%; 0.5£0.1 454
o AEC-Q200 Tested (Exemption 1F). 2A AT (0805) 0.45+0.25| 0.6+£0.2 | 0.55+0.1

2B(1206) 16402 0.5+0.3 0.418% 0.14
.Reference Standards 2B AT (1206) 3.2+0.2 T 0.55+0.35 | 0.8+0.2 ’
2E(1210) 2.6+0.2 0.418% 16.5
IEC 60115-8 0.6%0.1
JIS C 5201.8 W2H (2010) *' 5.0+0.2 25+0.2 0.540.3 24.3
B W3A(2512) *! A 0.65+0.15
- .3=x0. 1=x0. .
EIAJ RC-2134C W3A2(2512) 6.3+0.2 3.1£0.2 37.1

%1 RK73H 2H, 3A and 3A2 are also still available (different “d” dimensions=0.4"{$mm)

HEType Designation

Example l:l T \ T‘D | \10‘02\ \ f |

Product Power Characteristic Terminal Taping Nominal Resistance
Code Rating Surface Material Resistance Tolerance

F:0.03W Nil : Standard T:Sn TX - 4mm width- 4 digits D: *0.5%
H:0.05W A : Heat shock G: Au®® 1mm pitch plasti