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(For specifications)

Specifications in this product catalog are
subject to change without prior notice.

Detailed specifications are omitted for some of
the products due to limited space.

Please inquire and ask for individual specification
sheets when ordering.

(Information)

Our product catalog consists of two volumes.
This catalog, the first volume, carries product
information on switches, trimmers, attenuators,
circuit protectors,

Please see the second volume for other products
such as sensors and motors.

The switches described in this catalog include
DIP switches and Operating switches.

Concerning Operating switches such as order to
be made products and standard products, there
is a common annotation related to switches at
last half catalog. Please refer it.

For other products, in each product catalog &
logo or a description to point out order to be
made products on each item at the catalog.

If there is no indication, it is a standard products.
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Please do not use our products under conditions
or environments not described in this catalog.
Even under the conditions or environments
described in this catalog, if you want to use our
products for applications requiring high reliability
(These include, but are not limited to, nuclear
power control equipment, railroad equipment,
aviation equipment, vehicle equipment,
combustion equipment, medical equipment,
entertainment equipment, and disaster
prevention equipment), be sure to contact our
point of contact beforehand.

The details of warranty shall be as per the
descriptions in this document and we shall not
be liable for any damage on you resulting from
the use of any equipment or device (including
control systems) which is not in accordance with
this document (hereinafter referred to as "use in
violation" ) . In the case where you resell our
products, we shall not be liable for any damage
on a third party resulting from use in violation by
the third party, and even if we make payment to
the third party in connection with such use in
violation regardless of the name by which such
payment may be called, we may demand the
whole amount thereof from you.

(Warranty Period)

The warranty period is one year from the date of
delivery. The warranty is only applicable to the
product itself, not applic a ble to con sumable
products such as batteries and etc.

(Warranty Coverage)

If any malfunctions should occur due to our fault,

NIDEC COMPONENTS warrants any part of our

product within one year from the date of delivery by

repair or replacement at free of charge. However,
warranty is not applicable if the causes of defect
should result from the following con ditions:

o Failure or damages caused by inappropriate use,
inappropriate conditions, and inappropriate
handling.

o Failure or dam ages caused by inappropriate
modifications, adjustment, or repair.

o Failure or damage caused by technically and
Scientifically unpredictable factors.

« Failure or damage caused by natural disaster, fire
or unavoid able factors.
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Il Cermet trimmer potentiometers

NIDEC COMPONENTS brings extensive thick film
technology, lead connection technology, contact tech-
nology, sealing technology, wiper technology, and oth-
ers to its lineup of cermet trimmer potentiometers.
Keeping pace with advances in information equipment,
IC, LSI, microcomputer control and other advances,
increased functions, and miniaturization of equipment,
NIDEC COMPONENTS cermet trimmer potentiometers
come in an increasing number of variations from
through hole pin types, to surface mount and chip
types, responding to the needs of a wide range of
equipment.

Cermet trimmer potentiometers have the following
characteristics in general:

@ Wide resistance range

@ Excellent environment characteristics

@ Essentially infinite resolution

At the same time, the use of glass in thick film resistor
devices means that wiper noise can occur easily.
However, NIDEC COMPONENTS products minimize this
noise using multi-contact wiper technology.

NIDEC COMPONENTS cermet trimmer potentiometers
cover a wide range of manufacturing conditions and
use environments, with sealed construction for higher
reliability.
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Each basic configuration has the following
features.

Il SURFACE MOUNT TYPE

NIDEC COMPONENTS provides an extremely thin and
compact trimmer on your SM board. O-ring sealing and
high temperature resistance allow to handle this
component with the same soldering and cleaning
methods of other SMD's.

Il SINGLE TURN TYPE

The wiper is directly attached to the rotor and travels on a
circular resistance element. Despite some difficulty in fine
adjustment this type is being widely used because of its simple
construction and low price.

Il RECTANGULAR MULTITURN TYPE

The lead screw actuates the wiper to travel in a linear
motion on a straight resistive track.

This type provides fine adjustment and is used for high
precision equipment.

Il SQUARE MULTITURN TYPE

The adjustment screw actuates a worm gear which
turns a wiper assembly on a circular resistive element.
This type allows fine adjustment and offers advantages
over the rectangular type with respect to the board
space, mounting location and the direction of adjust-
ment.
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@ Overlap

Overlap refers to the end portion of the cermet device.
Electrodes are printed on a ceramic base and then baked. The
cermet resistor is printed over this potion and baked.

@ Rotational life test

This is a test to check the life of the cermet trimmer when the
product is rotated near the life expectancy.

Test conditions:

The shaft is turned back and forth 200 cycles (or 100 cycles),
with no load at 90 % of the electrical effective angle or electrical
adjustment number of turns, and change in resistance and
mechanical damage are checked.

Specifications:

The change in total resistance value varies by model (See main
text). No mechanical damage is permitted.

% In accordance with MIL-R-22097 4.6.18

@ Stop strength

For single turn trimmer potentiometers with mecanical stops,
this is the maximum applicable rotational torque which will not
break the stops. It is specified as "XXX mN-m, minimum".

@ Operating torque
This is the torque necessary to turn the rotor or shaft.

@ Mechanical angle

This is the rotation angle that the rotor can be turned from the
stopper on one end to the stopper on the other end. For
multiturn trimmer potentiometers this is the maximum number of
turns possible by the adjustment screw.

@ Clutch action

Multiturn trimmer potentiometers turn a rotor gear by turning the
adjustment shaft, and a screw is used to transmit this rotation. A
clutch mechanism is generally used in place of a stopper at the
end ot the rotational travel.

NIDEC COMPONENTS products use a blade spring or a plastic
spring, with the construction differing for different models.
Generally, a clutch spring noise is heard at the end of the
rotation, but there is no specification on the noise degree.
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@ Nominal resistance value
Resistance value between terminal 1 and terminal 3.

@ Shear (Adhesion)

This test is to evaluate if any damages like electrode
stripping, breaks, or cracks occur on a SMD com-
ponent soldered to the printed circuit board due to
stress from the flank.

SMD #tEi 5@

SMD sample
(—E Pressure

@ Maximum input voltage

This is the maximum voltage that can be applied at all
resistance levels between terminal 1 and terminal 3.
The maximum input voltage varies depending on the
resistance value.

@ Maximum wiper current

This is the maximum current that can be allowed to flow
through the wiper. The maximum wiper current varies
depending on the resistance value.

@ Cermet

Cermet resistors are called thick-film cermets, and are
made by baking ceramics, glass, and precious metal
particles at high temperatures. The word cermet was
derived by abbreviating ceramic metal. Our cermets
have superior temperature characteristics, heat
resistance, and wide resistance ranges and are of the
glass RuO: variety.

@ End resistance
The resistance measured between the wiper and the
corresponding terminals when the wiper is at the end of
its mechanical travel.
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@ Contact resistance (Rc)

This is the resistance between the wiper and the
resistor after setting and is calculated by the following
formula.

Rc (%) =

EhEMIKRAEC SR, EETHIBEFDOX
HICTESBRLRRDIET P, U—X vy hREDHS
ABZDER. BULLREFY—Xy FRFDZTJONR
BMICKIET,

#1

@i=AEHNZ(L (CRV)

BEAHEMZ(EEF. HDIMUEN SHIDMUESF CREET
W BENT DERICET D BN ORABRIEZ(LOI &
ZOVET, TOEREHKREVE. hUTELTIFR
ENLTSL. RENICIFREBEIFRREL B E T,

a. AIFE@DEE Measuring circuit

Rt

> #1 #3 ‘

§ Filter

* #2

5 0~50

2

8 I kHz 3
Plotter

X-Y

EAENOAIEFEHRRAE XIS, EHIEEDER
D 90 % ALMEIN. #&im (BABRE, BHUED. 77—
N—v7F) DEJNICARELREDIFSFNCLEE Ao

(R12 + R23) - Riz
Ris x100

Contact resistance occurs due to the oxidation of
wiper's metallic surface and resistance from the glass
on the surface of the cermet or from the micro distribu-
tion of the cermet device.

#3

@ Contact resistance variation (CRV)

Contact resistance variation is the maximum momen-tary
change in contact resistance that occurs when the wiper is
moved from one location to another location. The larger this
change, the more difficult it is to set the trimmer
potentiometer and the more unstable the long term setting
will be.

b. AIEDKRA/F Measuring point

T

CRV HITE R
CRV measured waveform

>

CRV JERFZICHRT CRV waveform

A---CRV DCE—Z71E (%) DC peak value (%)

B---AC B %3 DE—7T (#HREIEERSY) AC component peak (part guaranteed by us)
E—o1E (%) Peak value (%)

C---DC R DFEE DC component average value = Contact
= SEChIEANIKT RC resistance

Measurement of the C.R.V. is defined over 90 % of the
electrical effective angle or electrical adjustment
revolutions and does not include the electrically
unstable area near the ends (the portion where the
electrodes and resistor overlaps).
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@ Setting stability

This shows the stability of the trimmer potentiometer after the
wiper is set in an arbitrary position. Stability can be divided into
voltage setting stability (S.S.) and resistance setting stability.

<Voltage setting stability>

When used as a potentiometer as in the Fig. 1, current does not
flow through the wiper, so the change in contact resistance
does not affect the setting stability.

The following formula applies.

5.5 (%) = { () a8t - (D) ataat } x 100

after test

GENERERER)

Fig.2 DLA RS YIIRMEW T TIIIBEI F DZAIRINE
{EBEREEDZRE(LELIFOTERNE T,

ZD%H. SimFEIRIERRERERZRDET .

Ri2 (ory = 1 ( Ri2y =+gay
AW(/O) {(Rw)ui\}%ﬁé

after test

R2s = R23 Y\ sppes
A=-08) = { () Heig

after test

#3
#2

E
#1 A

Fig.1

@iERIEH

NDVUT O—5. I+ I-DIRIEETDIHFIUNDEE
R T REICEMISN SR EDEREEICH I BIEHFD
TEEEVET,

@ =IEHIE (R)

ARG FRIDET LU CERSINE T,

BIERICA —LABRIDAFTMECHRESN, ZOHFEEEA
FMBISHUTIE. ISR/ N~/ NTRESNEFT .
BERSAEZETIICE. BEFORBERICIZR. #
1 XId# 3 OFIHEIRER S BB F B BUAIELFT .

before test

<Resistance setting stability>

When used as a rheostat as in the Fig. 2, the change in
contact resistance of the wiper changes the set value.
Here the setting stability is calculated from the resis-
tance between terminals:

- (%) 8w} x 100

before test

- (%) =tEaa1 } x 100

before test

#1 #3

—o— }o—eo—

A

Fig.2

@ Insulation resistance

This is the resistance between the housing, rotor, shaft, and
other non-terminal parts and the terminal when a designated
D.C. voltage is applied.

@ Total resistance

This is the resistance between #1 and #3 terminals.

The usual unit is ohm, with a plus or minus percent attached
to show tolerance. Measurement is performed with the wiper
set at the #1 or #3 terminal electrode to minimize the affect
of the wiper on measurement accuracy.
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@E 1R E
NDTIVT, O—F ., v T-DIRIGE T DIHFLADS
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E2
P=IR X% (or) P= R
P:g&Hh (W) P : Power (W)
| @ &Em (A | : Current (A)
E:&E (V) E : Voltage (V)
R : R¥REHIE (Q) R : Resistance (Q)

Fig.1

@ Substrate bending

This test is to evaluate durability against stress due to
distortion of the print circuit board at the time or after
SMD is mounted.

SMD#tE 5

~ vy IebHEBend

A

45mm

@ Dielectric strength

This is the ability to withstand the application of volt-age
between the housing, rotor, shaft, and other external
conducting parts and the terminal without exceeding the
specified leakage current leakage.

@ Power rating

The power rating is the maximum power that can be applied
over all the resistance element (from terminal 1 to terminal 3)
with a continuous load at the operating ambient temperature.
Mathematically, it follows the formula below (Fig.1):

Because the applied power creates heat in the resis-tor, the
rated power is determined by the heat released and the ability
of the components to withstand the heat. Thus, the rated
power changes with the ambient temperature. (Fig. 2)

FEHBIRAXZEB]) Power derating curve (Typical)

o
o

S —e

Power rating ratio
a
o

3
<
<)

70 9‘5 120
EFEE(C) —»

Ambient temperature

Fig.2
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@ Resistance temperature characteristic

The resistance temperature characteristic shows the rate of
change in the total resistance when the ambient temperature
changes. The unit of measure for the resistance temperature
coefficient is 10°/°C.

i 1001
(S 4 Wirewound(1 k)
g 1
* ] Cermet(1 k)
-100
7\ T T T T T T T T T T T T T T T T T T T T 1
-50 0 50 100 150

BE(C) —>
Temperature

The resistance temperature characteristic is highly affect-ed
by the resistor material of the trimmer potentiometer and the
physical structure.

For wirewound trimmer potentiometers, the rate of change is
usually constant at around 50 ppm/°C . For cermet trimmer
potentiometers, the resistance temper-ature coefficient is
temperature dependent. In other words, the rate of
resistance value changes as the ambient temperature
changes. Thus, the change in resistance experienced when
the ambient temperature changed from 25 °C to 35 °C would
be different from that experienced when the ambient
temperature changed from 100 ‘C to 110 °C..
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@ Resistance code

NIDEC COMPONENTS products, with the exception of
the ST-32 indicate resistance values with a three digit
code.

@ Resistance law

These characteristics can be divided into four types based on the
change in output voltage ratio between terminals 1 and 2 or 2
and 3, when a voltage is applied between terminals 1 and 3
(below the rated voltage) and the adjustment shaft is turned CW
or CCW.

A characteristic: Change logarithmic as shown in

Fig. 1, A

Change linearly as shown in Fig. 1, B

Change logarithmic as shown in

B characteristic:
C characteristic:

Fig. 2, C
D characteristic: ~ Change logarithmic as shown in
Fig. 1,D
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? 20 \\
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Terminal 1 <®—Rotational angle (%) Terminal 3
(CCW)

Fig.2

@ Trimmer potentiometers

Also referred to as preset variable resistors, trimmer
potentiometers differ from normal volume controls and
are used to adjust the irregularities between parts in
equipment and to allow arbitrary settings and are
seldom moved after their initial setting.

@ Soldering heat
This is to evaluate heat resistance in soldering
components.



GLOSSARY (CERMET TRIMMERS)
TRIMMER POTENTIOMETERS

@I ATERT TS

I FAIAILIBISREEL. SNAFHULLIFARRT Bhn
ZHVEHITEL. (AT TRRICHNTEIE 7L e
W' CEBTLENER S DRDENIEDHIEHET I

@5 |=(FH LS
FUVNEFIRICIFARIFU I RBERELBEE (SMD)
DS EFHULAICK T BEBEDESZHIM T DET T,

SHERSRAG
MES 5N
{R¥FEFRT - 108

Test condition
Pressure: 5 N
Holding time: 10 s

@ Solderability
This is a wetting evaluation test to find out how much
new solder cover the terminals dipped in the soldering
bath, and to confirm the proper fillet formation in the
soldering process.

@ Pull-off strength

This test is to evaluate adherence strength of a SMD
component soldered to the printed circuit board against
peel off strength.

SMDf#H G
SMD sample

%%

=

NOFE Pressure

O fRE
H—XwhNU T (FIEHN ICERR/IINT T,

OEMESHNOEAE (FMEHIOIEEE)
HABENRIICE( LT BRDEDEEERE (. #D
EE2)

@ CW. CCW
OEsA%ZEiEdEE T CW ! EEtOY (BOv)
CCW : RBFETEIY (L) DTEZENE T,

@ EIAJ
BABTFRMTES. EIAJ STD —BABFRMTE
SRS

@ JIs
BARTIREE

@ SMD (FREREERGR)

BT HBOEFE/IEIEY. TNCHBVEFEED
INEY, TEEHELTECTWVEY, BIC. BiRICH I 2REREE
7z HF BB TRELTEONRERERM TH. TN
(ST BRLEFNTBR 53 SMD EFUE I . ZHUTKR,
[FATHF TR UEROBE LSO R TTRI 2T
FSTERUIZ. SMD MIRITROHSN B EEUTIE,
@=miEk %

@A

@S EhERE

En' EFSNET,

@ Resolution
For cermet trimmer potentiometers this is essentially
infinite.

@ Effective electrical angle (Effective electrical turn)
The rotation angle (or number of turns of the shaft)
within which the output voltage actually changes.

@ cw, ccw
These are abbreviations for clockwise (CW) and

counter clockwise (CCW).

@ EIAJ STD
Standards of Electronic Industries Association of Japan

@ Jis

Japanese Industrial Standards

@ SMD (Surface Mount Device)
As electronics equipment becomes more miniaturized,

needs for miniaturization of electronics components
have increased. Further, surface mounting technology
has emerged to increase the density of components
mounted on circuit boards. SMD have been developed
in response to this trend. This has allowed automation
of soldering and mounting processes.

The characteristics required of SMD trimmer
potentiometers are shown below:

@ High heat resistance

@ Sealed structure

@ Compatible for automatic mounting
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(GE{SE#%35 Communications equipment) (BUX#%35 Broadcasting equipment)
%?3&?@*% _Exchangers Q@EIEAE'TAHAS  Video cameras for professional use

OFAX Facf:'tm'le _ _ @/7>—EZY Color monitors
Q%Eﬁﬁzzﬁ Assorted wireless equipment @ VTREEE VTR equipment
@ ESEEE MUX

O

O
(EF#%35 Power supply equipment) (B #E88 Sensor devices)
@A YyFVJEE Switching power supplies @LEE LY Photo electric sensors
OEREREE DC electrical power source equipment @/ 1tE>Y  Pressure sensors
OZTEHIIDEIROEIE Assorted power supply circuits @I>1—%" Encoders

@S tz> Magnetic sensors

=

~

(AVE1—-9IRVZDREDEEES Computer and peripherals) (EEHE2E  Medical equipment)

@ L—E—LTUS  Laser beam printers @ X {R2HAEEE  X-ray diagnosis equipment

@ FDD. HDD &XEU—%E Memory equipment @ BERZHIEEE  Ultrasonic diagnosis equipment
@ 1 E1—9574RXTF LA Computer displays @ CT Computed tomography

@ L3RR —K  EMS boards @ IR HTEEE  Hematology analyzers

@® CAD, D—JXF—/3>/ CAD, WS @ SEEE  Infusion instruments

@ L XA—9 Telemetering systems




PACKAGING
TRIMMER POTENTIOMETERS

SRITER

| VA%

D BELER (U— XY MNUIRTaX—IHE)

BULK PACKAGING SPECIFICATIONS IN PLASTIC BAGS & BOXES <Series of cermet trimmers in common>

femiE

JY—% SIS AR Ejégé;fiﬁlg Small packing box
: B . 5
Series name |  Product shape | (. i im Q'ty/bag BASENE %1 & W X H XD (mm) | SEE (g)
Maximum Q’ty/small packing box Dimensions Gross weight
ST-2 A 100 500 60 x 70 x 60 Approx.34.4
ST-32 EA, EB Approx.38
100 500 60 x 70 x 60
EG, EH Approx.68
ST-4/42 EA, EB, EC, ED, EF Approx.72
100 500 60 x 70 x 60
EG, EH Approx.130
ST-5 EW, EX, EP, ER 50 200 60 x 70 x 60 Approx.89
ST-7 EA, EB 50 200 60 x 70 x 60 Approx.67
SM-3/31 A B, W 50 200 60 x 70 x 60 Approx.30
SM-42/43 A, B, W, X 50 200 60 x 70 x 60 Approx.47
RJ-4 EW Approx.66
50 200 60 x 70 x 60
EWS Approx.85
CT-6 EP, EW, EV, ER 200 Approx.120
ES, EX, EH, EN 50 60 x 70 x 60 Approx.148
EF 100 Approx.107
FT-63 EP, EV Approx.570
100 1000 60 x 145 x 155
ES, EH, EX, EN Approx.712
RJ-6 P, W 200 Approx.133
S, X 50 60 x 70 x 60 Approx.176
7 100 Approx.116
RJ-13 P 50 100 Approx.202
B Approx.294
PR 60 x 70 x 60 Approx.123
25 50
S Approx.144
SR Approx.155
T™M-7 EP, EW Approx.118
50 200 60 x 70 x 60
ES, EX Approx.155
RJ-5 EW, EX, EP 50 200 60 x 70 x 60 Approx.90
CT-20 EP, EX 50 100 Approx.122
60 x 70 x 60
EPB 25 50 Approx.200
CT-94 EP Approx.107
50 100 60 x 70 x 60
EW, EX, EY, EZ Approx.110
CT-9 ER Approx.107
50 100 60 x 70 x 60
EW, EX Approx.110
RJ-9 P, W, X 50 100 60 x 70 x 60 Approx.99

1 FFEE:2
Tolerance



PACKAGING

TRIMMER POTENTIOMETERS

RERRSNI

Part No. label Plastic bag

Products

RI@RTTINIL  Part No. label

Type
Spec
Quantity
LOT No
2%t
Date cod . .
ate code N

MADE IN XXX
OO0 (RoHS)
NIDEC COMPONENTS

2D barcode

BF—EVI(TSAFvIU—IL)DEELRYT—AYMNUIRT Y Y aX—IHE)
PACKAGING SPECIFICATIONS FOR TAPING TYPE (PLASTIC REEL) <Series of cermet trimmers in common>

T SIS U—JL U—JL% Reel box
= - oon’iz E = o = o 2 s =
Series name Product shape @’%’/ﬁﬁlil ERATRNE 1 & W X H XD (mm)| 2EEE (g)
Q’ty/ree Maximum Q’ty/reel box Dimensions Gross weight
ST-2 TA 500 1000 185 x 36 x 185 Approx.179
ST-32 ETA, ETB, ETD 500 2000 185 x 69 x 185 Approx.420
ETG, ETH 500 260 x 20 x 260 Approx.277
ST-4/42 ETA, ETB, ETD 500 2000 185 x 69 x 185 Approx.563
ETG, ETH 500 260 x 20 x 260 Approx.378
ST-5 ETP, ETR 260 x 24 x 260 Approx.477
500 500
ETW, ETX 335 x 24 x 335 Approx.618
ST-7 ETA, ETB 500 500 260 x 24 x 260 Approx.429
SM-3/31 TA, TB, TW 500 2000 185 x 69 x 185 Approx.527
SM-42/43 TW 250 1000 Approx.544.4
185 x 46 x 188
TX 250 1000 Approx.544.4
TA, TB 500 1000 185 x 36 x 185 Approx.344
F) U—ILME : PSRFvT (RURFLY) 1 EFEZE+10
Note) Material of reel : Plastic (Polystyrene) Tolerance

ST-2, ST-32ETA, ST-32ETB, ST-4/42ETA,ST-4ETB,
SM-3/31, SM-42/43 reel box

HERTINI
Part No. label

ST-32ETG, ST-32ETH, ST-4/42ETG, ST-4/42ETH,
ST-5ETP/ETR/ETW/ETX, ST-7ETA/ETB reel box

U—)LEE
Reel box

REERINI
Part No. label

U—ib

Reel



PACKAGING

TRIMMER POTENTIOMETERS

BIBFRTSANJL  Part No. label

MADE IN XXX

OO (RoHS)

NIDEC COMPONENTS

Type
Spec
Quantity
LOT No
2R7T
Date code : .
N—=3—R

2D barcode

BT HYVDBEERR (B—AYMMUTRT I aX—IHiE)
PACKAGING SPECIFICATIONS FOR MAGAZINE TYPE <Series of cermet trimmers in common>

e RHAIVEE
yp_ygg BISFHLLR E’%’;{% Magazine box
Series name Product shape Qty/stick BAastmeE %1 3% W X HXD(mm) | S%ES ()
Maximum Q’ty/magazine box Dimensions Gross weight
ST-5 EMW, EMX, EMP, EMR 50 2000 385 x 55 x 70 Approx.1570
CT-6 EMP Approx.4980
75 3000 610 x 55 x 145
EMS Approx.5810
%1 HEE:5
Tolerance
BIGEFRTTNIL  Part No. label
Type
Spec
I Quantity
LOT No "
2/R7T
W IE)/IaEI;(:EdeIN XXX N—J—K
2D barcod
OO0 (RoHs) areode
o NIDEC COMPONENTS



1] =3 —
%ﬁnll\znlli(gllgoqrENTIOMETERS %ﬂﬂwﬁm

(U—AXykrRUTIRFTIaX—IHE) <Series of cermet trimmers in common>
BEBICHTDIRRICDONT mMarking
HISRUFITHRIC,. HESAUBICREFHERTBESESZ Production date code and resistance code are exhibited
KRUTHBIET, on each product as follows.

BEFEETE The model that this marking method is applicable : ST-32

@EILIFAIEDH O  Lead-free soldering

HEFRES & T U —#hlES
QEBICEANBER)

Production date code & Lead-free Identification mark

(Right and left position will be reversed every two years)

Resistance code

IKPESCS Resistance code KHEFEHEES  Production date code
-3
RIMEHE sas RIMEHE = SHEF  Year
Nominal resistance values 601 Nominal resistance values Eo,;_e BN
(Q) (Q) IREMIE | 5y £t s
ping Upper right Upper left Upper right
position pPp g o] o] pp g
10 11 10 k 14
. 1999 2000 2001 2002
20 2t 20k 24 %;Enﬁ 2003 2004 2005 2006
50 51 30 k 34 2007 2008 2009 2010
100 12 50 k 54 1 A N A N
200 22 100 k 15 2 B P B P
300 32 200 k 25 3 C Q C Q
500 52 500 k 55 4 D R D R
1k 13 1M 16 5 E S E S
2k 23 2M 26 6 F T F T
3k 33 — — 7 G U G U
5k 53 — — 8 H V H \Y
FREIEUT, 2 FTRUET . 9 J W J w
£ 1 BFFA—L (Q) ZBRAETIEIHFEL. F 2 MFFE
EFITHK O DEPeRTELET . 10 K X K X
In principle, two digits are used.
The first digit represents significant digit of ohm unit while the second " L Y L Y
digit represents a number of zeros following the significant figure. 12 M 7 M 7
JRAIEL T, FROEASCF7ZERL. 2005 F 1 BZ A EUTER
{EREUET,
48 v (4 5F) #iBRUTEREULET,
In principle, Alphabet capitals per the table are used,
commencing with January of a 2005 as A in order. The same
arrangement will be repeated after 48 months or 4 years.




MARKING

TRIMMER POTENTIOMETERS

<Series of cermet trimmers in common>

EFAtETE The models that this marking
method is applicable :

(—XvyhkRMUTRTaX—IHiE)
=15 Example

@ EENFATEHDER Lead-free soldering

#07U—HAIEES (o

Lead-free Identification mark ST-4/42 ST-5 ST-7 SM-3/31 SM-42/43
RJ-4 CT-6 FT-63 RJ-6 RJ-13 T™M-7
RJ-5 CT-20 CT-94 CT-9 RJ-9

EMESLS

Resistance code

WEEARS

Production date code

7ESC Note

@ XRNIBRFEHENERICKIETD,

@ NTHEINEITZHIEBICLVEBRIEIDT. iETE
D [BIX—ER| ZTSBLIEE0,

@ Date code marking position is per outline DWG of
each model.

@ Nominal resistance differs in each model.
Please see the chart for each model.

IKPLESCS Resistance code SHEFEHASCS  Production date code
i s BEH s
AHHEHIE e AHEAIE . o
iormiallne =t el B E S o e o C Year Code Month Code
(Q) Code (Q) Code
2011 1 1 A
10 100 *10k 103 2012 2 2 B
20 200 20 k 203 2013 3 3 C
- - 25 k 253 2014 4 4 D
50 500 * 50 k 503 2015 5 5 E
100 101 *100 k 104 2016 6 6 F
*200 201 +200 k 204 2017 7 7 G
— — 250 k 254 2018 8 8 H
*500 501 *500 k 504 2019 9 9 J
1k 102 1M 105 2020 0 10 Y
e 2k 202 2M 205 2021 1 11 L
e 5k 502 5M 505 12 M
[RAIE LT, 3FTRRBMULUET, RAIEULT 1 #F 1 "AFD 2F TR UET,
F1MUE2HFEA—L (Q) ZENETDEIHFTE L. LEEDHRIC. BABKRE 1 HFTEZRL. RANXF CTHAZRXR
5 3 HFIFBEMHFICHELS 0 DHMERTELET, TREUET,
In principle, 3 digits are used. Date code, in principle, consists of one digit and one capital
The first and second digits represent significant figures of ohm unit while letter. Per the above table, the digit represents the year, while
the last digit represents a number of zeros following the significant figures. the capital letter does the month.

(ST-2 RIFMDFRT Marking of ST-2 series)

ST-2 (& - EMEFUEDH DI IHEIRIE T,

Resistance values marked “*” on the list of Resistance code are
available to manufacture.

| BUEFHES

Production date code

KIS
Resistance codg




ENVIRONMENTAL CHARACTERISTICS

TRIMMER POTENTIOMETERS

RIS

(—AyprbhUT : CT-6 ¥U—X) <Cermet trimmer: CT-6 series>

1. IKPUEEYSYE  Resistance temperature characteristics

BEEEH48  Related standard: MIL-STD-202, method 304

Kingsz 25 C.— 15 C.— 55 C.25 'C.65 C.120 C
DIEREDPIC 30 ~ 45 FERS. EIRFEZAIEL. ZN
ZN 25 CICH I BRERE (TCR) Z. RIKIKRDHB,

Samples are kept at the ambient temperature of 25°C ,
-15°C,-55°C, 25°C, 65°C and 120°C respectively for
30 to 45 minutes in a temperature chamber, and the total
resistance measurement is made at each tempera-ture.
Then, the temperature coefficient reffered to a refer-ence
temperature of 25°C is computed by the following

formula.

° R2-R1
6 _ 6
TCR (10/ C) R1 x (T2-T1) x 10

R1 ! B#ERE (25 'C) TOIEHIE
Resistance value at reference temperature of 25°C
R2 : HERRE TOIRFIUE
Resistance value at test temperature
T BERE
The reference temperature
T2 : HERRE

The test temperature

{BU. #1sbD 25 Cldafll. #D 25 CIFIERIDREICHK
TREAELT D

The computation of the T.C.R. at the temperatures
below zero (-15°C & -55°C ) is to be made using the
resistance value measured initially at 25°C as a
reference, and that for 65°C and 120°C is to be made

using the resistance value measured in the middle at
25°C as a reference.

(1% Specifications)
TCR: #100 10°/°C maximum (50 Q ~ 2 MQ)
+250 10°/°C maximum (10 Q, 20 Q)

TCR (ppm/°’C) = <€m TCR (ppm/C) mp <4m TCR (ppm/C) mp

-

-

o

o
I

a
o
I

100 Q

-50

-100 -

100 +

a
o
I

20 kQQ

=50

-100 4

100 +

a
o
I

1MQ

|

a

o o
I

1
-
o
o

I

Temperature('C)



ENVIRONMENTAL CHARACTERISTICS

TRIMMER POTENTIOMETERS

B—XwvbkbhUT : CT-6 U—X) <Cermet trimmer: CT-6 series>
2. OERFEapEiB&% Rotational life e 000

BEiEFHE  Related standard: MIL-R-22097 4.6.18 1 2+
S 14
EErETERNEMAD 90 % LU EDXEZ 200 Ol £ 0
@it 2IBTBEZER U, #RNEBEOFEREZRAND, f 14
£,
The rotor shaft continuously cycled through not less ‘
than 90 % of the actual effective electrical travel under 20 kQ
no load, for a total of 200 cycles. After this, the samples 2
are checked for a change in the total resistance value !
and evidence for mechanical damage. § Ly
L 04
(1% Specifications) i 14 T
A R/R : £RHIEZL £,
Change in total resistance ‘
1MQ
AR/R = (2 Q+3 %) 1 2
BRI L. -
There shall be no mechanical damage. E_ 0
I
[/2)
3 -1
.
3. ='EREER High temperature exposure ¢ N
BAiERHE  Related standard: MIL-R-22097 4.6.17 0 100 200
IEHEe%E 120 CIEREhIC 250 RIMELIZ%. =58 151 P0KQ oo AR1a/R1z en S8,
[CRUSEMERVUREREEDE(LEANS, 10
t o
Samples are exposed to an ambient temperature of 120 ‘C % 0 i
in a temperature chamber for a period of 250 hours. 051
Then, the samples are checked for a change in the total ‘ 0]
resistance value and setting stability. —1:5 ]
R s—= 4R12/R13 == 4R23/R13
(1% Specifications) 3.0
A R/R : £IRFUBZAL % 201
Change in total resistance 1.0
AR/R = £3 % o0 e it
SS.  BERERTEE } -1.01
Setting stability -2.0
SS. =+2% -30°
R13 1 1 BifmF & 3 BmTFEDIRTUE 4.07 *— Re
The resistance between terminal 1 and terminal 3 f 3.0
Ri2 1 1 BifF & 2 BmTFREDIKTE % 2.07
The resistance between terminal 1 and terminal 2 1-0;\674?%@’_/@/%
R23 : 2 BT & 3 BimFRIDEHIE Vo o m  m0 100 250
The resistance between terminal 2 and terminal 3
. i Time (h)
Rc @ SEohizftigi 25°C map ¢um 120°C mp ¢m 25C

Contact resistance



ENVIRONMENTAL CHARACTERISTICS

TRIMMER POTENTIOMETERS

(B—AXyrbhUT :ST-4U—X) <Cermet trimmer: ST-4 series>

1. #v{EZ2K8% Thermal shock
BEEFHFE  Related standards: MIL-R-22097 4.6.8
MIL-STD-202, method 107, condition B

- 1 cycle —

PR ZHEECORESRM T 5 YO ILEBRL IR D=RHT
ERERUREREE. EXNER. ERIEEOEE
ZHXD,

Samples are subjected to the following temperature
cycle for 5 times and checked for a change in the total
resistance value, setting stability, electrical discontinuity Less than Less than
and mechanical damage. 5 min 5 min

[£iK#{EZ{L Change in total resistance value] {f#% Specification: AR/R = +2 %

100 Q 20 kQ 1MQ

10 10 0

i

-1 0
AR/R (%)

1

-1 0 1
AR/R (%)

-1 0 1
AR/R (%)

[EBEESREREE Setting stability] i Specification: S.S. = +1 %

100 Q 20 kQ 1MQ
10 r10 r10
N=10 N=10 N=10
T ‘ T 1 1 1 T T T T ‘ T T ‘ T T T 1 T T T T ‘ T T ‘ T T 1 1 T T T T ‘ T
-1 0 1 -1 0 1 -1 0 1

S.S.(%) S.S.(%) S.S.(%)
AR/R (%) =2EINEZL Change in total resistance value
S.8.(%) =EBEREXRTEE  Setting stability



ENVIRONMENTAL CHARACTERISTICS

TRIMMER POTENTIOMETERS

(B—XvyhkhUT :ST-4 U—X) <Cermet trimmer: ST-4 series>
2. [FAETEV4EEKER Soldering heat resistance

K28 % 260 2 COIFATHED(C 10 ESEL. 2IRH The trimmer is immersed in a pot of molten solder at a
BEZ(b. s ESEDEREEZARD, temperature of 260 3°C for period of 10 seconds, and

checked for a change in the total resistance value and
evidence of mechanical damage.

[£IEHEZIE Change in total resistance value] {ti% Specification: AR/R = +1 %

100 Q 20 kQ 1 MQ
10 r10 10
N=10 N=10 N=10
\‘\\\\_lw\\\‘\ T T T T T L L N
-1 0 1 -1 0 1 -1 0 1
AR/R (%) AR/R (%) AR/R (%)
BEMETISSEU
There shall be no mechanical damage. 20 KQ
3. Eﬁ%ﬁ%ﬂfﬁﬁ Load life 20- °—9 4R13/R13 ~-*SS.
BEERIFE  Related standard: MIL-R-22097 4.6.15 ' ol

MIL-STD-202, method 108, condition D

=70 CDIEREPICR ST 1-3EICESEEZ ‘ -1.01
1.565BON. 0.58FEOFF&RrEEHY (CH0R 10008 R #E

_ _ -20-
BRICIRTEIRNE. RELZEEDZE(LEAND, 0. == AR12/R13 = /AR23/R13
Ffe. RERDIEFSMERERNICHBIRET. 50, 100. 0
250. 500. 750. 10008 OIRHEL LA B. %t 20
% O . A

DC rated working voltage is applied intermittently to the
end terminals (1 and 3) of the trimmers, 1.5 hours ON “20’

and 0.5 hour OFF, for a total of 1000 hours at a test _40/
temperature of 70°C in the temperature chamber. Then, 30 " °Rc
the samples are checked for a change in the total f
resistance value and setting stability. While the samples 2.01
are in the temperature chamber, a change in the 101
resistance value is checked at 50, 100, 250, 500, 750 ‘ i 3 5 B33
and 1000 hours respectively. 0 0 5 50 100 250 500 1000
({1 Specificaitons) Time (h) =
A R/R : £iEHiEZ{E Ri3: 1 B|ifF & 3 BmTFREIDIETUE
Change in total resistance The resistance between terminal 1 and terminal 3
AR/R = 3 % Ri2 1 1 BIiHF & 2 BimTFREDIKTE
SS. | EERELEE The resistance between terminal 1 and terminal 2
Setting stability R23 : 2 BinF & 3 BimFRIDRTE
SS. =+1% The resistance between terminal 2 and terminal 3

RC - SrhiZatiKyT

Contact resistance



HANDLING NOTES
TRIMMER POTENTIOMETERS

ClERLOER

(B—XybRURRFT VY aX—IH5E)
1. (RELDFEEIR
HRERE I DR, HFDIFAFEHFHERD., BEDHERE
P REEERE. BEEFDRERGICKIVEELEZFTDIEN
EZONFIDTHRIFERZESFELLED, $FTFETD
ELUT, RENGIFSNET,
@ =5, SERMG FTlE SEMORIFEEH RSN
BTENFTEINFD,
ENTRE2S5CLT. 8/EE75 %LU T THRE
IBDEZWEREUET,
@ THEHREBEBMHROFESSE I TREUKIES
LY
@ EHEY. CABWLEIFHBHF<IEE,
@ HTFDEREDFNER BURWVISEEUTZS,
@ REHMAZL. 1FEURICERUT IS,
@ /RSB, FEREFIFCRFUEVESICHEEN
LEDs

2. BRAEIEICDOWVWT
FURIE—RRBVIRFAIERT, FRCERINZ IS VIR
FERRDABR GEFUA - O1/%) BAIC. TASNBELSERE
UFeABi&dig > ThEd,
COtEEE. MEVIEEICORMTI N TIEIERN'GDIsh.
EAITUIBRFEDNGIFID T, TERIZSY,

fEFISBIIRUVIREE

@ GHEHR. BEMEAR, FTHEAROFTHET
@ BFEI~ND=5

@ BFRNORIREEE FHICEE

@ SELSES

3. imFESIICDNT
H—XyR NIRRT 3 4x—F DRIZVU—X (RJ-4. RI-5.
RJ-6. RJ-9, RJ-13)ETM-7, CTVU—X (CT-6. CT-94,
CT-9. CT-20) RU'ST-2. ST-5. ST-7. SM-31/32,
SM-42/43., FT-63l%. O—% (QEEF) RO+ TN=ECW
[CEERSEDEN1E, 2BimTRIDETEN AEIZIET,
CCWIVR (EIVR) AIC1T/HFHEEINTLED,
ST-32. ST-4l30—% (QlEEF) ZCWICEERS 5 & 138,
2BHRFREDEMAREL B EITH, CCWIVR(E
T R)AIC3TEHFHETISNTVET,
CEARICHTFORSIEO—9 ROy v+ 7 COOEEAE
SIRIEDIERIC CSEEELE T,

1 3
_ EEY
CW rotation

<Series of cermet trimmers in common>

1. Notes for storage

Careful attention must be paid when the components are

stored.

Environmental temperature, humidity, etc. might affect the

solderability of the terminals and the function of the

package. Listed below are notes to be observed.

@ Under extremely high temperature and humid condi-
tions, the quality decay of the package materials will
be accelerated. It is recommended the components
are stored in the room at the temperature below 25
°C and with the relative humidity below 75 %.

@ The environmental air must be free from corrosive
gases such as sulphide gas.

@ Exposure to the direct sunlight and dust must be
avoided.

@ Handle carefully to avoid deformation of terminals.

@ Please use the potentiometers within one year from
the delivery.

@ Please do not open the smallest unit of package
before use.

. Sealed construction

The structure of our trimmers is designed to withstand
flux and cleaning solvents used in the soldering and
cleaning process.

This sealed structure is also effective for dust and
moisture as well, but its capability is not limitless due to
inside moving parts.

The following are not recommended.

@ Environmental air with sulphide gas, corrosive gas or
reducing gas

@ Rapid cooling of solvents

@ Long time damping into solvents (especially at high
temperature)

@ Environmental air with high humidity

. Terminal layout

With all our trimmer potentiometers, the resistance value
between the terminal No.1 and 2 increases when the
rotor or the shaft is turned in CW direction.
However, as there are 2 different pin terminal layouts
depending on the series of trimmer potentiometers as
shown below, the terminal layout should be noted when
using.
1) Terminal No.1 is located at the CCW (left) end;

RJ series (RJ-4, RJ-5, RJ-6, RJ-9 and RJ-13)

T™-7

CT series (CT-6, CT-94, CT-9 and CT-20)

ST-2, ST-5, ST-7, SM-31/32, SM-42/43 and FT-63
2) Terminal No.3 is located at the CCW (left) end;

ST-32 and ST-4
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4. EVEE

70C (85 C) =z ZEEEE CTERATY 31%EG(3. Fig.
1 &Y. BIEERUCTRERALIES L,

Fig. 2 ® (A) ISR EEREHE LK (B) [T EiRARE
(L7 RAIwh) BHUFTH, B—XvhhURIER (A) D
BESFER CTERAINSENEFUL KURELICIERE
Z{3BENTEET,

Fig. 2 & (B) DERBELDIZE L. LLEHIKERER
ZRUCTER T 215513, Fig. 3 DERICTA/NDAIEIC
ISUTEBHZERU T TERLIESW,

(A) EEFAERS
Voltage regulator

o
(=]

®

<Series of cermet trimmers in common>

4. Power rating

The power rating should be derated as per Fig. 1 when
an ambient temperature exceeds 70°C (85°C ).

Trimmer potentiometers can be used as voltage regula-
tors as shown in Fig. 2 (A) or as current regulators
(rheostats) as shown in (B). For cermet trimmer poten-
tiometers, use for voltage regulation will result in more
stable performance.

For use as a current regulator as shown in Fig. 2 (B), or
when current flow is high, reduce the power depending
on the position of the wiper as shown in Fig.3.

(B) TR

Current regulator

e !
k= = SM-4, SM-42/43
BE X ST-2,8T-32, CT-94
w5 \(ST-4, 7, FT-63
® § D
P \i
0 P
-55 +70 +85 +120+125+150
FEEEEE  ('C) Ambient temperature
[Fig.1]
5. [FATEF ISR

1) SMD 9« &

@ UTO—FATREIF
UZ0O—FARMIFHCOEFUTE FRICRIRESO
TPAIEHELFTT, . [FARRITREELTE. (&
AIZRE. TUE—NEBE. I5vIRE. NILhRE
—REDRHICRIFEINTI DT, TIREIDIRIEE
BRICTERITIRBIF ARSI SR7ZTEERUCIRITE I &
3. BRAVEILET, &, FRARE—I—HTHDIBEIC
FHRYDE. MEFICKITRIMRDIRINEFENRIZ,
NEDESHEDIFT DTT3ERELIES,

UZ0O—RArEF
Reflow soldering

Heater

ge
~ ®©
@ ® Re
B3
' @ @ 5
Y W g
a
O]
DA INGIE (%)
Wiper position
[Fig.2] [Fig.3]

5. Soldering conditions

1) SMD type in common

@ Infrared reflow soldering
The temperature profile shown below is recommend-
ed for reflow soldering, but it is subject to soldering
conditions, such as soldering temperature, preheat
temperature, specific gravity of flux, belt speed etc.
Please make sure before use if your soldering
conditions are appropriate.
In case of infrared heater, the absorption rate varies
depending on color, material etc of the object. The
extent of heating varies accordingly, which please
note.

WU —WRHERETOT 7L

Recommended profile for lead-free soldering

5 1~5s
(C) .
250~ Peak : 245 ~ 250 °C -+ -
Over 230 'C
2 200 Pre Heating Zon
‘g 180 °C e By
& 150 150°C -y
g 90£30 s
[ >
100
50 Heating time Soldering Zone

U70—[@%4:2[E  Reflow : two times maximum
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(=X MUTRTaX—IiE)

@ TJO—(FATERIF
TJO—(FARRIFICOEFUTCIT TRICRIEEOD
FAIEHRUF TN EEBEHNEUVVIREEPERHE(CK
STUE. BIEVNEEHHBIFIT DT, EELESU,

JO0—FARERIF
Flow soldering

%/

R
A

I

Solder flow

@ CTICKBIFATERIT
CTICELBDHAEMFIE NBIDTTT 350CLLF 3
WLIAZHRUE T, 2L, TTHEIFmFEBDH+IC
HTBRFEL. NDIVTHEBEERICIFHE TIEWTLE
[aAN

® JS5vyIR
TSvIRCKDTUR (FATEHITEFHTHE, FHICI—FT
HEATED. I NI T BENGBIET DT CHEERD
ETERLIES,

2) R)—ik—ILIA @
[FATERIIFHE 245 ~ 260°C T 1 @ICDE 3 ~ 5 i
ET. 851 10 ML TITHRESFUCIES),
ZDRR. BEARBEFATEICHINSEIRNTLES, 18
FEBENEERL. MREERESENEDRREIFIFT,

3) ZOEREYHE
RIRERTEULIRETODFARMTF. XIFINBEEE
<LFEEV, IHRSRERFIFZTISvF INRITIHSID N0 >T
B, TORETCERTICISIN DL, #HIEDEME
FHS, ISvF /INRDETTHINGEEN. OEREERR
LIRBIEEDHIET DT FEELET,

<Series of cermet trimmers in common>
@ Flow soldering

The temperature profile shown below is recommend-
able in the flow soldering process, but it may not be
suitable in case of high mounting density or
depending on equipment.

ROV —SHETOT 7L

Recommended profile for lead-free soldering

Dip
Preheating Cooling
—_—
T t
P 2~3min |
80~150 °C

Time

Tp=260 ‘C (peak temperature)
td=3~5 s (dip time)

@ Manual soldering

Soldering shall be done at 350 “C (lead-free for 3
seconds [max.].) The iron tip must not be touched to
the housing resin, but only to the terminal.

@ Flux

Depending on flux to be applied, markings may, though
a rare case, disappear or fade out at soldering.
Please make sure before its use.

2) Through hole type in common

Soldering shall be done at 245~ 260°C for 3~ 5
seconds per one time. The total time of application
must not exceed 10 seconds.

The product itself shall be away from the soldering
bath. Otherwise, the product components may be dis-
torted by the heat, which may cause performance
deterioration.

3) Multiturn adjustment models in common

Avoid soldering or applying the heat to the trimmer
potentiometer when the wiper is positioned at either
end of the mechanical travel where the stress is
applied to the clutch spring.

If the heat is applied to the trimmer potentiometers at
such positions, the clutch spring will be weakened
due to thermal fatigue of the plastic material, causing
the malfunction in rotation.
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6. Cleaning

Cleaning subsequent to soldering must be done after
components are cooled to the room temperature below
30°C . The solvent might penetrate into the inside of
trimmer if they are immersed in it without being cooled.
Also, confirmation of stability of trimmer temperature
must be done before going to next process because
trimmers themselves may be rapidly cooled by the heat
of evaporation when cleaning solvents evaporate. the
products can not apply for special cleaning such as
vacuum (decompression) cleaning. Do not use special
clearing.

(B—Xy N RNUTHRF a3 X— I HiB)

6. 5P
FRICOEFRUTCR. (FAREIFEESENERI0CLUA TG
FEFRCTRRATHSITOCIES, BNVFFER AT
BENITAREBDZE AU EL. IRUVAFHRRICKIFEFER
PAREINBAT D EHBHIFET,
Fle, FTRERDERT DR, MUIRRZETULBEA TR
BITHREAN T DBENHIEFIDTC. FTHIC MUTRED
ZELTHSRTIRICHESDH T ZE0,
BZE (R HofiaE DRFRIR T2 T IR UTHIEEA
DTTERUGVT RS,

7. R
BEEAST AT DRI THN, HAE(TIBN HRSFT, OV
PRUOOOIIVEA VY ERIRYPE TSHY . EREIC
ERERIG<IEOTHIET . FHFROERRELL TS,
EITRENBIET .

7. Cleaning solvents
Cermet trimmers are can be washed. Chlorofluoro
carbon (CFC) and 1, 1, 1-Trichloroethane is Ozone layer
destroying substance and the International Agreement
for their total abolishment has been made.
We recommend the following as substitute for them.

U Z)b— 750HS (TEE (#k))

Pine ArpHa ST-100S Gl 1B T2 (1%))
KikF

ZIb3d—Ib
XERAbEKFEFRICIETHIRTEE A

CLEAN THROUGH 750HS [Kao Corporation]
Pine Apia ST-100S [ARAKAWA CHEMICAL

INDUSTRIES, LTD.]
Water cleaning

Alcohol
% It is not suitable for hydrocarbon series clearliquid.
8. HFAE
FIRFRTTEZ FRICSTRUE T,
FORRENRITEDE O UV I DTEZE(bICKY., MLD
DINSYFHRELIZRDIENBIET, HFE TR
T, EREEZEICA>TLIEE L,
BZE (BE) ##. 2 WEGBAIICKDHHITEREA

8. Cleaning method
Main cleaning methods for cermet trimmers are shown
in the table below. When the cleaning time is too long,
the rotational torque can vary due to the expansion of
O-ring. After cleaning, dry sufficiently before adjust-
ment.

DTTEE RS, . . .
CARTS For vacuum (decompression) cleaning, be caution do
not mix 2 different liquids.
SFAEDER
Cleaning method O : TIRE Possible X : 7@ Not possible
PBITE =8 HBER AR (RA/N—) vI— ISvIvT
Method Dipping Ultrasonic Vapor Showering Brushing
EF
Applicability O O O O X
B & :
Time Approx. 2 minute —_
s = . R—F0RBLIEDE
Note Marking ink will be removed
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9. S P

10.

11.

MR DHRDOEEEHEIELTIIRNY SHIFSNFET,

ZDHEEF. FEFEZEZNETN 1 SEEEELUKIES

Lo

FRRDEFRE T D EICI I AR ET LB TS

HIL. NUSAEBDZEDPHELICISE . RDFEH THSF

REZ|RVIAD Z ENHBUET, 1OBEDFFTFDIChY

VIRENRELTHSRDFERICE TS,

@ =Fw2 (1 HR) +~1/\—%% (1 5/

@ BEREE (1 o) +E8E%% (1 9/

@ JvO—5%% (1 D) +A/1N—=5%% (1 /)

MRBEOFBICBUFLU TR, REFICKIRBDIZENSHIEFIT DT, i
FBD_E. TEERALKIEEL,

dA—F420 (RyFTao2D) ICDWT
H—X VNIRRT /2 ax—F(CO—F (I RO Ry T«
OETVET S OEIER (O—I MU+ Ik hEEIRRE
SIFh), BRI RESTFDISEHGBIED,
Y. =TI RUORvT I DE LTS, Bk
SEEEDY 120°C R IRV EICFELET
O—F 4V RUORYT VI TN ORIYPEISFENT
WO EE RSN bR S FELVEILE T,

@ XFLvoOS5(R @ i—

® 7t @ L

R4 bOvZICDNT
REmEISKTES S MU SLEEHSESHIREIUTH D1
FEIC DV, EHENEFERH T RA Oy IUTLIES U,
RAVNOYIEIFEREN HEHEIIDIF TN DIEFIT DT
RAVNOVIEIFEHEEDED T, HER/\ROEETE
<A,

R« kO o6l
Tamper proof seal

RSANSVRENS D78 T T B2
Small amount is applied away from driver

groove and printed part.

<Series of cermet trimmers in common>

9. Combination of cleaning methods

Possible combination of cleaning methods for trimmers
is shown below. In this case, the cleaning time should
be approximately 1 minute respectively.

Trimmers themselves may be rapidly cooled in the latent
heat of evaporation and may inhale the cleaning solvent
in case of internal air shrinkage of trimmer.

Next cleaning should be waited until confirmation of
enough stability of trimmer temperature after the first
cleaning.

@ Dipping (1 minute) + Vapor (1 minute)

@ Ultrasonic (1 minute) + Dipping (1 minute)

@ Showering (1 minute) + Vapor (1 minute)

% The above can change depending on conditions, and thus check
before actual cleaning.

10. Coating and potting

11.

BA[Ol$E (CT-6)
Single turn

Z[0lER (TM-7)

Multi turn

If the trimmer potentiometer is coated or potted, the
movable parts (rotor and shaft) may lock, making
readjustment difficult.
Further, if coating or potting is made, make sure that
the hardening temperature does not exceed 120°C .
Do not use coating or potting material containing the
following substances:
@ Methylene chloride
@ Acetone

@ Thinner
@ Xylene

Tamper proof seal

For models with the resistance value and production date
code printed on the adjustment surface perform tamper
proof seal avoiding the part. (See the sketch below.)

A minimum amount of tamper proof seal material with high
viscosity should be applied since readjustment may
become difficult after tamper proof seal is per-formed.

FRENERD IS TIHE

Printed area can not be read.

X
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12. CEEERDIVR (BE(B)

@ RJ-4, RJ-5, RJ-6 -+ ¢ 0.7~¢ 0.9 mm
@ CT-6, FT-63, TM-7 - ¢ 0.75~¢ 0.95 mm

<Series of cermet trimmers in common>

12. Circuit board hole diameter

<Reference values>
@ ST-4EC -wrveeereenes ® 09~ 1.1 mm

.RJ‘13 ............... (1)10~¢ 1.2 mm

@ RJ-9, CT-94, CT-9, CT-20 - ¢ 0.8~@® 1.0 mm

KINNRIFBSEBTIDT. TIREID LETERABVNE T,

13. EARSA/NICDWVWT

FEICAWVWBR SANFREEBOTEICE DIcREED
WeEERUTLIEEW BUDEBD DREIIRS-1/X51 A)
P RSANFTimDIEH RIRICINSIZR S A/\ (Bl B) %=1
FAULE I EOERLEH BB P REEBZIRIEL LIRS ED

Please note the above hole diameters are reference values.

13. Screwdriver to use
For adjustment, use a screwdriver whose tip fits an

adjustment slot. When a screwdriver as one with too
large a grip or with too small tip is used, the rotation
stopper or adjustment slot of the trimmer may be

damaged.
HIET,
(BIA) (f51B) (R&@)
No good No good Good /
S = : = — =] R
X X O ™ T
sEEE S ARARSNEY N TiE (BE(E)
EEE
Adjustment slot dimensions Adjustment driver tip thickness (Reference values) Unit : mm
Unit : mm (W x L x D) SEiREdH  Tip (W) SEimE  Tip thickness (L) 8 ¥ Grooves
ST-2 0.35x1.5x%x0.3 0.3 ~0.35 1.4 — screwdriver
ST-32 0.5 x1.9 x0.45 02~04 1.5 ~17 -, + screwdriver
ST-42 —, + screwdriver
0.6 x23x0.5 1.6 ~ 20
ST4 0.3~05 dri
_ ~ _
1. EEEEY R 0.6 %2508 . . screwdriver
Single turn 1.8 ~23
CT-6 0.6 x26x1.6 i
-, + screwdriver
FT-63 07x3.0x16 0.4 ~05 26~ 2.9 e
RJ-6 0.5x2.6x0.8 0.3~04 1.8 ~23
RJ-13 0.7 x5.0x1.0 0.5 4.0
SM-3/31 0.4 x1.3x0.3 0.2~0.3 09 ~12
SM-42/43 0.56 x@ 1.5 x 0.5 0.2 ~04 12~14
ST-7 0.5x1.8x0.5 1.6 ~1.9
ST-5 0.3~04 1.3~ 1.6
0.6x®1.6x0.8 - screwdriver
% [O)FREY RJ-5
Multiturn T™M-7 0.6 x 2507 1.8 ~ 23
CT-94
CT-9 0.6 x®23x0.8 0.3~0.5 1.6 ~ 20
RJ-9
CT-20 0.6 x @25x0.8 1.8 ~23

GERS1/V Recommended screwdrivers)

ST-32 ! VESSEL E5=v I RERARSA/\
ST-32.ST-42 : Vi
ST-2 (k) T =77, DA-54

ENGINEER INC.

No.9000 (© 1.8 X 30)
No.9000 (@ 0 x 30) iz 0.2 mmIZHIWED T &

The driver shave off the head about
0.2 mm.
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14.

15.

BEMREEEHRICDOWVWT
CWRUOCCWORIHERICEREL COTERIFIEELE
TV B—XUNNUTIRT VY aX—I DETHIHEEEEE D
IR, IBPUAESERIEDIEFRINTULSDERD (F—/\
—SwIERS) hidoh). COEBHIFRPUEHL FARENICEE
IRIBEHHIFT DT, EXHFAREEFED10~90 %iE
EOSEEICEREL CTERAL V< S HEERUED

I F D5EE
IHFICHTEIS, RUIVELDFTENR T LI FHNDR
H&3FS DTERIRVISERL TS,

14.

15.

Electrical adjustment range

Avoid using trimmer with its wiper set at either CW or
CCW end. The end of the electrical adjustment range
for cermet trimmer potentiometers is the overlapping
area where the resistor and the conductor are in direct.
The resistance here changes irregularly. Use the
trimmer potentiometer in the 10 % to 90 % electrical
adjustment range.

Strength of terminals
Handle carefully; the force or bending, twisting, etc. to
the terminals might be the cause of terminal break.

16. BUIANDIIEICDOWNT 16. Mechanical loading
CHHEHADEE. NUIANBERIEOHND S HIREET. The trimmer shall not be used with any mechanical load

17.

TEEALIEE L,

SERERE TOERICDOWVT

¥t N IE. BEEEE COFERICDOVLTIFFICERE
INTHIEE A

SEEBEEICTERY ZERICE. BRIVEGHELIEEL,

17.

applied on the body of the trimmer.

Caution for the use of high frequency circuit
Our trimmers are not specially designed for the use of

high frequency circuit.
Please consult with our sales office or sales agent for
such application.

B [TEALDOER] FEWP RS EFZRAICHLET ZRDHDTT,
CEED L. TERAVCEIFERITRISBBALWVELET,

"HANDLING NOTES" is the one to prevent the accident and the performance
deterioration beforehand.
Please make consideration of it.





