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l Application Notes

The products described in the specification are primarily designed and manufactured for such general
electronic devices as audio-video equipment, home electric appliances, and business equipment unless
otherwise specified in writing for particular applications.

Even though, we take all possible measures to ensure the product quality, the least-likely of occurrence of
electrical short or open can not be completely denied.

TOCOS does not recommend the use of any of its products in applications that require high safety and
reliability. In case of the use in such applications, please do enough to check the appropriateness of
aforementioned products at customers to avoid accident resulting in injury or death, fire accidents, electric
shock, drop accidents and social damage.

The following extra attention is to be paid in designing; medical equipment - vehicles - aerospace instruments-
security devices - public transportation * nuclear applications - social infrastructures (Electric power
distribution, lifeline utilities etc.), prior examinations are necessary, securing that possible failures seen on
our products remain confined to the product alone and will not impact on other regions of customer's finished
products.

In order to ensure safety of your product, use of fail safe design, prevention of spread of fire design, and
redundant design are recommended.

Any part of this catalog may be modified for improvements without prior notice. Please therefore read and
confirm the contents of the catalog.
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EHIERE Electrical Characteristics

1. £iEHE 1. Total Resistance
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(1) EEBEE (JISC5261 /IEC B0393-1)

WmF 1 — 3BICEREE 20V (EHEEED 20V I TOE
TRFZOEE) ZHIMUL. FRES () ZREDERSTER
fELT. B— 1 OEETAET %o

The total resistance is that which is measured
between terminals 1 and 3 of the resistor unless
otherwise prescribed, with the final controlling element
manipulated at the termination of the terminal 1 or 3 .

2. Rated Power
The rated power is the maximum power that can be
loaded continuously between the terminals 1 and
3 (overall range of the resistance element) at rated
ambient temperature. If the ambient temperature
exceeds the rated ambient temperature as prescribed,
the rated power will decrease along the prescribed
derating curve.

3. Rated Voltage
The rated voltage, which shall correspond to the rated
power, shall be obtained by the following formula.
E = /P-R where E represnts the rated voltage, P the
rated power, and R the nominal resistance.
If, however, the rated voltage thus obtained exceeds
the maximum working voltage, this latter shall be
deemed as the rated voltage.

4. End Resistance
With the final controlling elements manipulated at both
terminations, the end resistance shall be measured
between terminals 1 and 2 when the termination come
on the side of terminal 1, and between terminals 3 and
2 if it comes on the terminal 3 .

5. Contact Resistance Variation (Rotational Noise)
This is equivalent noise resistance that occurs when
the potentiometer's shaft is rotated.

(1) constant-voltage method (JISC5260-1/IEC 6393-1)

The rotational noise shall be measured in the circuit
as shown in Figure-1 applying 20 VDc voltage (the
corresponding voltage if the rated voltage is not
higher than 20v) between the terminals 1 and 3 and
manipulating the final controlling element at the
prescribed rate.

Measuring circuit

1
Py Rectifier Indicator
DC power supply
- <O & 5
ERER = Z—E—:
# B
v =
3 AC amplifier
EREE
Constant-Voltage method
Bl

4
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(2) BEWE (JISC5261/IECB60393-1)

¥ 1 — 2BICREDHEBRERZRL. BRIEN (&) =R
EDRETTRELTCH— 2 DEBETAET 5. HMENRZE
£ (C.R.V) &ULTET,

Measuring circuit
1 1 Rx

3

=00
EREE L o
8 =
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(2) Constant-current method (JISC5260-1 /IEC60393-1)
The rotational noise shall be measured in the circuit as
shown in Figure-2 applying test current between the
terminals 1 and 2 and manipulating the final controlling
element at the prescribed rate. It shall be represented as a
variation in contact resistance (C.R.V) .

Monitor
Oscilloscope

Amplifier BLiEstE

—O

AC constant-current
power supply

(3) HAHFEM (JISC5260 -1/IEC60393-1)
M— 3[R EECRET %,

EEWE
Constant-Current method
-2

(3) Output Smoothness (JISC5260-1 /IEC60393-1)
The output smoothness shall be measured in the circuit
as shown in Figure-3.

Time/munit

3~5E/%
s W

0.047uF

10KQ

monitor
Oscilloscope

BERRE

HAOEB
Output Smoothness

6. MEE
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. BRRR. BIETEDEBOERZHAND,
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7. AERIER
BRIEREREDEMRICHEEDEREEZL DA TAET
%o
AIEERR  mF SRS () SO mFEERN/\—
EOE (BEICEET HHBODDICITERLEW),.

8. IEME LIt
BEREEREE. #ES () ZREDUBICEE. HE
DiFFE (HF 1 208, FRFHEF2L30F) O
BEZAEL. HF 1 &3 EOFDOBEICHT DEDERE
9%,

H—3

6. Dielectric Voltage
The dielectric voltage shall be measured applying
prescribed AC voltage at prescribed position for one
minute to examine any such anomalies as arcing,
dielectric breakdown and burning.
Measuring position : Between terminal and final
controlling element as well as between terminal and
metal cover (except for any mechanism of electrifiable
structure) .

7. Insulation Resistance
The insulation resistance shall be measured applying
prescribed DC voltage at prescribed position.
Measuring Position:Between terminal and final
controlling element as well as between terminal and
metal cover (except for any mechanism of electrifiable
structure) .

8. Resistance Taper
The resistance taper, with the shaft placed in the
specified position, shall be determined by measuring the
voltage between specified terminals (between terminal 1
and terminal 2 or between terminal 2 and terminal 3) and
calculating the percentage in reference to the voltage
between terminals 1 and 3.
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9. BBERE
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W25 |I\T. BREREZRET Do

@®maxial positive

TOCOS

9. Independent Linearity

The independent linearity shall be determined drawing
a straight line on the record so that the maxial positive
and negative deviations from the straight line should
become minimal as shown in the Figure-A irrespective
of the position and slant.

+HRIRKRZERT
A REEARIT

SCERMEODTIDER
Straight line of recoad papers 7] -

~MEAREES
BEERNCT DL CBAESER — ©Maxalnegalve

Reference line

EhERE

Independent Linearity

H-4
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Reference resistor

(RD) (R2)
® @

E(V) F”|:|<@__ R2|:i|<®;'

@ Vi @ va

10. Tracking error

The tracking error, with the shaft (lever) placed in the
specified position, shall be determined by applying test
voltage of 2 to 5 v (sine-wave RMS value) between
the terminals 1 and 3 at 1,000+200Hz and measuring
the voltage between the resistor terminal 2 and the
specified terminal (terminal 1 or 3 ), and shall be
calculated by the following equation.

Meanwhile, unless otherwise specified, DC test voltage
may be applied.

Tracking error:20log%
|

Where, V, : Voltage between the reference resistor
terminals 1 and 2 (voltage between the
terminals 2 and 3 if the resistance tapers
are C)

V, : Voltage between the non-reference resistor
terminals 1 and 2 (voltage between the
terminals 2 and 3 if the resistance tapers
are C)

If there is a tap terminal, measurement shall be made

by connecting the fixed resistor whose resistance

is equivalent to 1 /10 of the nominal total resistance
between the tap terminal and the terminal 1 (if the
resistance taper is C, make connection between the

terminal and the terminal 3).

BEST DIENS

Reference resistor

(R2) [R1)
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Contact resistance of switch

Unless otherwise specified, the contact resistance of a
switch shall be determined by, measuring drop voltage
5V DC, 1 A is applied between contacts when the
contacts are closed.

Maximum attenuation

The maximum attenuation, with the shaft placed at the
end of terminal 1 , shall be determined by measuring
the voltage applied between the terminals 1 and 2 and
calculating the ratio to the voltage applied between the
terminals 1 and 3 .

Meanwhile, unless otherwise specified, the value
obtained shall be used in place of the end resistance of
a rotary potentiometer for volume control and shall be
in accordance with the following table.

Nominal total resistance Max. attenuation

5kQ and over to 10kQ excl. 70d8
10kQ and over to 50kQ2 excl. 80d8
50kQ and over to 100kQ excl. 90d8
100kQ2 and over 100dB
Insertion loss

The insertion loss, with the shaft placed at the end
of terminal 3, shall be determined by measuring the
voltage applied between the terminals 1 and 2 and
calculating the ratio to the voltage applied between
the terminals 1 and 3. Meanwhile, unless otherwise
specified, the value obtained shall be used in place of
the end resistance of a rotary potentiometer for volume
control and shall be 0.1 dB maximum.

Resolution

Theoretical resolution (Applicable to wirewound
potentiometers only)

The output rate for wirewound potentiometers shows
the smallest value of change.

Theoretical resolution, the reciprocal of the number
of turns of wire in the resistance winding in the actual
electric travel, expressed as a percentage.

Theoretical resolution=1 /N x 100 (%)
N : The total number of windings within the effective
electrical angle.



E

B 1 RE

1.

MO AR

2REAREERL. BES (@) ZHT 1 AORED Sin
F 3 AlORIRMAUBICRIELcEEDNEAE TS D, mig
IRICEERLESDIFVBEDBDIE. —HRHIC 360° £TF D,

. EXWEERAE

ESNAEWREZAREIL, HABE. SVIFEREDRE
BRICR(LT DOEERAERDZE 5.
BIMICEFEELTVDN, RERICHENEE. SHWVIEE
MEDE(EUEVERD ZHNALES 5.

. [@ER ML

OEx ML (& RIEER () ZIRME (BE5) TDDICUES
MLOZEVWRET 2BAEEE. NUDEERE CRET D
WEHDBE. wEMLY (RERBOKO MLY) %
MET DHEENDD,

. EERIE&HIEE

RIEER (#) DOOERmiRDR v /\—HETERIE (@E) L.
EH(COEZ LIcRICR SNDRA MLITH B,

HFE;Z Glossary and Measurement

TOCOS

Mechanical Characteristics

1.

Mechanical Turning Angle

The mechanical turning angle, which represent the
overall turning angle, shall be the angle when the final
controlling shaft is manipulated from the termination
position on the side of terminal 1 to that stopper at both
terminations. The angle for the one with no stopper
shall be 360° in general.

. Electrical Turning Angle

Called "electrical effective turning angle" this is
identified as the turning angle at which either the output
voltage or resistance varies actually. The turning angle
portion where no output voltage nor resistance varies
despite electrification is designated as "deadband".

. Rotational Torque

The rotational torque is that which is required for
manipulating (turning) the final controlling shaft. It shall
be measured at the prescribed ambient temperature
and rotational speed. Wherever required, the starting
torque (the torque when initiating the manipulation) may
be prescribed.

. Rotation stopper Strength

This is the maximum torque at which the operating
shaft is turned up to the stopper section at both ends
of rotation and which can be endured when the shaft is
turned further.
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TOCOS's Potentiometers have been designed and
marufactured with emphasis on product reliability
and competitivenes in costs Described hereunder are
precautions to be taken for your designing and use of
circuitry and for the general safety and security.

Precautions to be taken for designing the circuitry

1. Terminal arrangement
(1) Turning the shaft (rotor) clockwise will increase the
resistance between the terminals 1 and 2. Please
pay attention to arrangement of terminals, rotational
direction of shaft (rotor) and increase/decrease of the
resistance when you use the potentiometer.

2. Rated Performance (Power rating)

(1) Carefully check the rated power, maximum operating
voltage, working temperature range and other rated
performance within the specifications.

(2) Increase or decrease the rated power according to
prescribed power derating curve.

Max.Rated Temperature Max.Oparating Temperature

() REFRICDIED. TEUCHREZ#IFT DIeHICF. &
BEAICH U THARBERCBETTE L,
[EREBENER. RMFEREND 1/2 A TFICERLTT
FERASNDCEZESBDULET, ]
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it CRERY) =TSR L. FEBENGE. Boa
AEEXOFTIHOBE}F () DABEICHHIL TERL
TTFEL,

)
)
AJTEE < P
Input Voltage -
B
Output Volta
@
EESEAR

Potentiometer Type

(3) Give the rated power sufficient allowance for the
potentiometer to maintain stable performance for a
long time.

[We recommend you to use the potentiometer with
working power reduced to half the rated power at
most. ]

3. Regarding for Circuit

(1) The circuit to be used may roughly be divided into
potentiometer type and rheostat type.

The potentiometer type circuit is preferred for stabler
performance of potentiometer.

(2) When use the rheostat type circuit, please check
carefully the contact-resistance and temperature
characteristic (temperature coefficient) .

Since the rated power is partial load, increase or
decrease it in proportion to the position of the slider
(contact) .
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4. Applied voltage

(1) There may be cases where local resistance might be
abnormally high depending on usage environment in
the case of DC voltage is applied. The phenomena
is caused by anodization occurred at resistive
elements when being damaged. When applying
DC voltage, please connect the slider (contact) to
positive (+current) side and resistive element to
negative.

5. Prevention of ground noise

Most standard potentiometers are provided with a
ground noise preventive mechanism. Push and/or pull
type potentiometers and some of dual shaft types are
not equipped with such a ground noise preventive
mechanism. When using poteniometers for high-gain
equipment, Please contact us.

6. Others
(1) When you use this potentiometers for any such
purposes requiring, please contact us beforehand for
discussions.
(2) Upon using our product, Please do not hesitate to
ask us when you need to confirm the evaluation test.

Installation

1. Use always recommended mounting holes best suited
to the array and arrangement of the terminals.

2. The mounting holes shall have prescribed diameters.

3. Mount the body in close contact with the circuit board.
(to be inserted into the prescribed position)

4. Never try to apply any bending stress larger than the
prescribed one after the insertion of the terminals.

5. Never try to bend or pull the lead-wire unnecessarily.

6. The terminals shall be folded or bended, wherever
required, so that any load is imposed on the part
before soldering.
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FAEFIFICOVTOEEEIERUFYE Precautions and conditions for soldering
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Soldering

(1) Do not dip the whole body of a potentiometer onto a
molten solder.

(2) Soldering conditions vary with terminal shapes,
materials and surface finish.

(8) Too much or too little of soldering temperatures and
time may cause a soldering failure and lead to a circuit
failure.

(4) Please conduct verification activities in advance,
mounting on your actual equipment.

Soldering by iron

(1) Notice that improper shape, heat capacity and size of
soldering iron or incorrect soldering conditions may
bring forth broken circuit board or abnormal connection
between the terminals and resistor there by causing
poor contact.

(2) When a soldering tip is at a high temperature, poor
solder wetting may be caused by oxidized electrodes.

(3) Any soldering of terminals when wiring shall be
performed in as short as possible a time so that nor
solder not flux should adhere to the surface of resistor
or calked portion of terminals.

(4) No force larger than the prescribed one shall be applied
to any terminals, which shall be bent or stretched within
the prescribed force range.

(5) Fold and bent the terminals before soldering so that no
load is applied onto the body.

(6) Take full care not to leave the soldering iron to contact
with the body.

(7) Avoid using any solid wire for wiring.

Use stranded wire so that no unreasonable load should
be applied on the terminals.

(8) If there is a concern of such inconvenience as vibration,
give an appropriate allowance to the wiring.

Dip soldering

Dip soldering is a soldering method to solder exposed
conductive patterns and all terminals of electronic
components by submerge the undersurface of a printed
circuit board (PCB) into a molten solder.
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Flow soldering is a method for soldering by submerging
a printed circuit board onto the surface flowing wave of
molten solder in a solder bath.

(1) The preheating, soldering temperature and
immersion time of terminals shall conform to the
recommended temperature profiles for individual
product.

(2) Notice that any adhesion of flux to any parts other
than terminals may cause poor contact (on the
resister surface) or disabled adjustment (on the
adjustment part).

(3) For a lead screw actuated potentiometers avoid
soldering or heating with the slider (contact)
set at the terminal portion since this may cause
malfunction.

[Profile for evaluation of Flow soldering heat resistance]

TP=260C Max

TP230°C
(Solder melting temp.)

ts.=5 sec.
(Solder melting time)

—_
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Precautions and conditions for soldering

Reflow soldering

Reflow soldering is a method in which solder paste is
used to temporarily attach one or used to temporarily
attach one or several components to their contact pads,
then melts the solder for a permanent connection.

(1) Conform the recommended temperature profile.

(2) Pay your minute attention to the amount of solder
so that it should never flow into any positions other
than the terminals.

(8) If you use an infrared heater, you will please take
care of the degree heating, because the infrared
absorption factor depends on the color and the
materials.

(4) The potentiometer with its end face, bottom face
and erectrodes coated with preliminary solder after
silver baking may suffer degraded strength and loss
of function due to the silver effusion into the solder
if it exceeds the tolerated temperature range.

(5) For reflow soldering condition setting, please make
sure to conduct verification by actual equipment.
Due to differences of characteristic property of
mounter, heat capacity of substrates and mounted
components, the measuring profile will possibly
exceed the recommended reflow soldering
conditions depending on the area of the substrates.

(6) Trimmer potentiometers are small and precision
electronic components and are likely to be affected
by heat.

Please kindly make an allowance for reflow soldering
setting condition to avoid any damages to the
function of the components.

(7) Reflow: : two times maximum.

[Profile for evaluation of Reflow soldering heat resistance)

fffffffffffffff TP=260°C Max.
ffffffffffff TP=240°C Max. (G3 series)

——————————————————— f b - TP 230°C

(Solder melting temp)

(100~120s)
100

50

—> ‘ <— ts.=40sec.
(Solder melting time)

| |
1 2

* U 70—-E% 2 EUA
Reflow : two times maximum

Time
8 4 (min.)
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(AW ]
Ty
',
!% f‘f: [FARMIFI R Y IRICTTHEERED L. REHICKDEELT Please follow the matrix below for your soldering process.
S <L,
b B
Series Iron Dip Flow Reflow filgZ Remarks

G32 O VAN O * *

G43 O A O % *

G43C O O O

GF063 O O O

G12 O O O

GF12 O O O

RV102, 103YP O O i\l | Do not wash

RV12YP O O % AT] | Do not wash

RV16YP O O % AT] | Do not wash

RV20YP (1) O O %6l | Do not wash

RV202YP O O W% A0] | Do not wash

fbkRV ) —X O i8Rl | Do not wash

TP7, TP9 O O %2 A40] | Do not wash

A BEROE L £ &V, For further information, please contact TOCOS sales.
& A7 TEDIVWDICIEEEDDE T Pay attention to hadling of soldering iron tip.

E3

31OV ORI

1. FRABAICOVTE. BTFfIICSEHVEDEDLE. + 1. Never fail to contact us and check the solvent for
SERLTTEL, cleaning before using it.
o BMHSATDRUTKT VY 3 X— 5 [FHSTEETT B 2. Though the sealed type trimmer-potentiometer

may be washed, observe our recommended
cleaning conditions which differ depending on the
product type.

HRICK D THERFUDELBED T T DO THRERMGZSTD.
THICHELTHSIToOTTE L,

3. BHYATDET. BALNDIROBHEENZRMESE 3. In the case of sealed type trimmer-potentiometers,
CTHABAETNDXTHRALTDSHRLTRE L. 2L cool them down gradually until the temperature
FTEXCTOHEFF. REESOINHEIC &K o THRFARZRLA of parts after soldering goes down to about room
CRNDHDFT . FICKRFEHTIFETTEL, temperature.

4. ARG, FFRHNTRICEELTHSIT>TTEL, Any cleaning with hot parts might leave the

cleaning liquid to be absorbed by compression of

OOV NISOOTY VERSY VERENETHD. i internal air.

This rule should be observed strictly for any
cleaning with water-based solvent.

4. Any adjustment shall be conducted only after the
complete evaporation of the cleaning liquid.

O Refrain always from using CFCs and

HKIRIBIREDIISH SERZRIFTTEL,

trichloroethane which are ozone-layer destroying
substance for environmental protection.

14
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Precaution to be taken for adjustment and use

1. Screwdriver and control for adjustment.

(1) Use a screwdriver suited to the geometrical shape of
the adjustment groove.

(2) Notice that there is a cruciform screwdriver that is not
so-called "plus driver".

(8) The pressure force of the screwdriver shall be within
the tolerated range.

(4) Use always the control (thumbscrew) of appropriate
size. Too large a control is annoying.

(5) Do not apply any force greater than prescribed one to
hold the termination.

(6) Do not let the screwdriver contact with any portion
other than the adjusting portion.

2. Adjustment at termination

(1) Avoid setting the slider (contact) at both terminations
since it is likely to cause electric instability.

(2) Have some allowance for the overlap of adjustment
range for span adjustment and the like.

(8) Set the resistance in the range excluding 1 0% from
the both ends of the electrical operation range as far
as possible.

3. Refrain from conducting any inadvertent electrification
test with such tester as causing short-circuit current
because it may give rise to fusion and/or burning by
overcurrent.

4. Adhesion of condensate and water drop

(1) Never try to use the trimmer potentiometer with water
drop or condensate adhered.

(2) The adhesion of condensate and/or water drop may
cause silver migration thereby bringing about short-
circuit or burning. Take care of the fact that the
silver migration is likely to take place when high (DC)
current is applied under high temperature/humidity
conditions.

5. Lock paint

(1) Use those which do not corrode metals nor attack
any plastic materials.

(2) Pay your minute attention to the application amount
and viscosity so that they do not flow into any
contact or live paths.

(3) The amount of highly viscous paints and others
should be reduced to the possible minimum, since
otherwise resetting will be difficult.

(4) Setting temperature shall be within the prescribed
range.

(5) Avoid applying to the operational portion and adjust
groove.
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6. Adhesion of solvent and gas atmosphere

(1) Plastic molded parts (case, shaft, etc.) and sliders
(contacts) may be influenced by the materials.
Avoid using them in any aqueous solution of alcohol,
ammonium, esters, halogenized hydrocarbon, silicone
and any gas atmosphere.

(2) Draw your attention also to the adhesion of oil onto
the chassis plate and metallic fixtures.

EIAJ RCR-2191A [Guideline of notabilia for potentiometers
for use in electronic equipment]| Please refer to "Sec. 9"
common item s to be checked. The characteristics of
potentiometer may be affected depend on the condition
of transportation and storage. Please contact our sales for
further details.

(MRS E BRI > Tl
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[JEITA RCR-1001A & - EF#asFHS RO 7Y
r—aviA Rl ZBETEL,.
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@ Note
Technical Report of Japan Electronics and Information
Technology Industries Association

EIAJ RCR-2191A
['Guideline of notabilia for potentiometers for use in
electronic equipment |

(Safety Application Guide for potentiometers)

EIAJ RCR-1001A

[ Sefety Application Guide for Electronic parts |






