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W& Magnetic  7SYLZR Brushless J77LA Coreless

HE2  Optical

BEE  Planetary
FHr Ay R Gearhead

ZJ\— Spur

J7L A Coreless

JSYLUAR Brushless 7—R  Iron Core
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£—% Motor

I>3d—% Encoder

F+—RE—% Gear Motor

j 7 IJZ:E_Q Coreless Motor

ONEOATLZE—2IE BNBEEIN IR CIRE OSRRIMCL U EHD &
FIEEZ KB U 2B - SiEREY ) — X T,

Q17— RE—ZITHNR, O—SBHEE—X > "N S VD, BTEEIERT
WET, Fh, AFLITHPBEVEDRE - BE LS HHEOSVE-2
Y.

WX - KFXT > a-4 BEXYAY FEDSHEBEEENFRETT,

QTS IUME, BIRER. K—IAT L TEDEIEENTRET T,

i Sz RS ErHN
Type Diameter Length Rated output
NEW SCR8-17X X ¢ 8 16.8 0.21W
SCR10-17X X ¢ 10 17.0 0.26W
SCR10-25X% X ¢ 10 24.6 0.66W
SCR12-13X X ¢ 12 13.2 0.12wW
SCR12-18X% X ¢ 12 18.5 0.35W
SCR12-26X X ¢ 12 26.3 0.97W
SCR13-20X% X ¢ 13 20.5 1.13W
SCR13-28X% X ¢ 13 29.0 2.01W
SCR16-25X X ¢ 16 26.2 2.10W
SCR16-35X X ¢ 16 36.2 1.42W
SCR17-25X%X X 17 26.2 2.06W
SCR17-35X X 17 36.2 4.34W
SCR18-37 X X ¢ 17.55 36.8 5.00W
SC21-37%x % ¢ 21 36.8 5.74W
SC24-32X X ¢ 24 32.0 10.2W

aA7LXE—4 Coreless motor

@ wF Terminal

@ 75v& Brush base
® 73> Brush

® 23257-% Commutator
® a1 Coil

® Y+7+h Shaft

@ 7YY Bearing
AN Magnet

® NyIry Housing
7Y T Bearing
aA7—RKE—% Iron core motor % (‘F
@ WwF Terminal

® 738 Brush base
® 77 Brush

@ ~XTYLY Bearing

® Y+7+h Shaft

® 23327-% Commutator
@ a4 Coil

SRS Iron core

® <wTxv b Magnet
NGILG Housing

@ ~NFYLY Bearing

18 YFAVI14o0%RE4 CITIZEN MICRO CO.,LTD.

EiiE#Rl Technical Information

@ The small coreless motors are "small and high-performance" series motors
realized by advanced precision machining technology and original winding
technology that offer high outputs and controllability.

@ Because the moment of inertia of the rotor is smaller than that of iron core
motors, the response is superior. Also due to absence of cogging, vibration
and noise are smaller to offer better controllability.

@ A wide variety of combination with magnetic/optical encoders and various
gearheads is possible.

@ Custom-tuned specifications for brush materials, winding, ball bearings, etc.
are available.

Features of Motor Coreless Iron core
mEZ22) Cogging @) AN
oM Responsibility O A
LUES Efficiency @) A
BR Rectification @] A
a2 b Cost A O

BER J3I774b

TS IMBDRH
Features of Brush Material Precious metal

Graphite
BR/AX Electric noise O A
KERER Large current load A O
IEERiR L Forward/reverse repetition A O
E =R OlER Continuous high speed A @)
PWM - PLL#fE  PWM/PLL control PN O

Tel.04-2959-7220 E-mail:motor@micro.citizen.co.jp
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| m:E58 Glossary

OEREE [V]
ERAR - EIRAGEH CEGZILIDICVELABEETT. (E—2EFREICE
MUAEBOEE) EREEERRENTVIEED £10% N TIHEAT &
Vo (BESN TZEADBEICIEIRHET IV,

SEAFEEL [min~']
BEFIRET, EREBEIC CEER L AROEERH,

SEAFER [mA]
BEFIRET, ERBEIC CEER L BOERIE,

@iEZH LY [mNm]
EREELEMNMUZBICRETIRA MY,

SEHET [mA]
ERBEICEVT, EBFPO Y JEICHN 2RADETR.

e EREE (W)
EBBR= 3= s (Q)
&oEH [w]

E-20OHAE, ROKXTHELINET,

I o
A = BEH (min) X ALY (mNm) X —-7on

SR KRE (%]
ANEHADAN EHADILEIZH T 5 HZAfE

¢nFEER (Q]
Bif, 772&3327—4B HBFNEY - FRICHRUZERT, T—42D
UEFE CRIE L 2B IS5 5 h B 18,
TI774MNTTODBE BRICEVEELET,

SO—2BME—2 > b [gem?]
O—% (B&F) ICRIZBHEE—2X> b,

eO—4214249 %2 Z [ uH]
BIE K AKHZ (CRRW T, E— 2inFE TEE & h 5 BB fE,

SRIRAIBEEL [ms]
E-SPHIERED S LN, BARRIERHD63.2% (CET 5 £ TORE
ERYTEH. (tm)

EEHN
No

EAFHEY

0.632 Nt

R t

@ VI ER [MNm/A]
EBRIADEICRET S ML,
e _CED BV (MNm)
MY IRR= " maE (A
SERFRRBE [T
EIRIC1E, 1EIFMHEBRE (130C) #FEHLTVWET,
R MBEEILELSBEISEVEDETE L,

IFXVIo0HKE4 CITIZEN MICRO CO.,LTD.

&Rl Technical Information

@ Rated voltage [V]
A voltage that is required to run a motor at the rated load and rated speed. (A
voltage when applied to between motor terminals.) The rated voltage to use
must be £10% of the marked voltage. (Please contact us for use outside this
range.)

@ No-load speed [min~]
Speed per minute when a motor is run at the rated voltage under no load.

@ No-load current [mA]
A value of current when a motor is run at the rated voltage under no load.

@ Starting torque [mNm]
Maximum current that flows at the rated voltage when a motor is started or
locked.

@ Starting current [mA]
Maximum current that flows when the rated voltage is applied.

Rated voltage (V)
Terminal resistance (Q)

Starting current =

@ Output [W]
The motor output can be calculated by the following equation:
_ a1 T
Output =Speed(min~") x torque(mNm) x 30000
@ Maximum efficiency [%]
The maximum value of the input-to-output ratio.

@ Terminal resistance [Q]
Resistance between winding/brush and commutator/terminal or lead wire. A
value of resistance measured between terminals of a motor.
In the case of the graphite brush, the resistance changes according to current.

@ Rotor moment of inertia [gcm?]
Moment of inertia of the mass of the rotor.

@ Rotor inductance [uH]
An approximate value measured between terminals of a motor with a
measuring frequency of 1 kHz.

@ Mechanical time constant [ms]
A constant (tm) that indicates a time required by the motor from rising from the
rest state to reaching 63.2% of the no-load Speed.

Speed N

No-load speed

tm Time t

@ Torque constant [mNm/A]
Torque that occurs when current is 1A.

Starting torque (mNm)
Starting current (A)

Torque constant =

@ Winding allowable temperature [C]
Winding employed is insulating heat-resistant type B (130°C).
If you need special heat resistance, please contact us.

Tel.04-2959-7220 E-mail:motor@micro.citizen.co.jp 19
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B Magnetc  7SYLUR Brushless J7LZA Coreless

HE2  Optical

BEE  Planetary
Fr Ay R Gearhead
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7L A Coreless
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DC :E T 9 O)E$4§ll‘$ &Rl Technical Information

Basic Characteristics of DC Motor

—fEHICDC E— 2 REHAEEY —FE DR, TN, TIFMEERDO LS IC2ADERTRT N TEET,
Generally, the T-N and T-I characteristics of DC motors can be expressed by two straight lines as shown below when the supply voltage is constant.

N |
[El#x# Speed E# Current
(min-) TN (mA)
No —» T-N characteristic T
3= FEl I / T-I characteristic

No-load speed
------------ - s EHER
/ Starting current
Nr
TEA& B ERER
Rated speed

______________________________________________ - Ir EAEE T
/ Rated current
__________________________________________________________ <« lo BETER

No-load current

A ) T
~LT Torque
Tr Ts (mNm)
ERENILY EENLY
Rated torque Starting torque

%Uiﬁﬂ\ EE%/{Z‘;\T% BiliE#} Technical Information

Control and Electric Noise Measures

I HHTIC KD H{E,~ Control by resistance

BREE—2BICEFNICEM E AN, EREEINIC K 2EROMS & 17 A resistor is placed in series between the power supply and the motor
W, E-4EEHEHBLE S, AIEEREFERATIEICLY. V=T : for restricting current by an increase in resistance to control the motor
ICE— 2B ET(bSL2EP TEET, (AL, BROEREHERE ‘ speed. The use of a variable resistor can vary the motor characteristics
ROLEERTE ) linearly. (But please be sure about the rated output value of resistance

before using.)

Motor
-
)

R

I TU—FEF (& T L —=F) Braking (Shortcircuit brake)

E- 2D FEERHNICERS L TELEI LB HET. FLEEEER A method to force the terminals of the motor to be shorted to stop the
KTBENTEET, BOLTHIEEREEZIENTEET, (R=08F : motor. This method can shorten the stopping time and provides
PRATL—FTT,) : powerful braking action. (Maximum braking when R = 0)

20 IFXVIo0%KEE CITIZEN MICRO CO.,LTD. Tel.04-2959-7220 E-mail:motor@micro.citizen.co.jp
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Control and Electric Noise Measures

I RSV IRAFICK% DC E—F DI5MIERE), Bidirectional driving of DC motors by transistors

NPN. PNP hZ > T X &% {ERL. HEIJ ) v JRIBODXA v F 2 J
(CTRAEBESEET,

Motor ON

ELERATDRNZ I X42H ONTiESR

Forward run when the upper left and lower
right transistors are on.

Bidirectional driving is achieved by switching the H-type bridge circuit by
use of NPN and PNP transistors.

ON

Motor

ETERED NS T X4 H ON Tilign

Reverse run when the lower left and upper
right transistors are on.

I PWMEIE (/)L AMERZEERATN) . PWM control (pulse width modulation method)

EANLFRIEIZ, BEE—FICLT/NILAD [ON] & [OFF] OZElE
EEAEI R EICEN FHIXNX - 2Bt e RELZFBMLE T,
FlziE (@) & (b) 2BTZE. Ta—T OBV (b)) OANER
BHIXNX—PARELLENET,

HIZE R © 20kHz — 30kHz

The basic principle is to vary the average energy to control the speed by
varying a ratio of "ON" and "OFF" of a pulse with the cycle kept
constant. For instance, when (a) and (b) are compared, (b) that has a
higher duty ratio requires larger drive energy.

Recommendation frequency : 20kHz — 30kHz

N
50% (min™)
(a) ¥2—F¢ ON 100%
Duty Motor
50% OFF — 80%
100%
(b)Fa21—5+ ON 50%
Duty L |_| L
80%
(a)
=
PWM IS D) T-N 451 (mNm) SEEBE

I B/ 1 A%, Electric Noise Measures

TIVREE-—SPAET B II27—20PENICLY) RN—7
BRNIRELET, CORN—INER/ 1 X &5 V) FIEEEICEZE
RETENVHNET, T—2mFEE—FTr—AOBICAL TV &8
MTBEICLN /A XERBESEBENHRET,

({BL. PWMHIEIC TERBI S N 3358101, BKBUSEZ RO L.

ZEATEW,.)

Motor

C

T

YFAVIso0#%REH CITIZEN MICRO CO.,LTD.

T-N characteristics during PWM control

Reference circuit diagram

When a brush motor rotates, spark current occurs due to switching of
the commutator. This spark may become electric noise to adversely
affect the control circuit. Noise can be reduced by installing condenser
between motor terminal and motor case.

(Note, however, when the motor is PWM-controlled, the frequency
characteristics must be examined.)

Motor

Tel.04-2959-7220 E-mail:motor@micro.citizen.co.jp 21
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ST vd—4

BEiERl Technical Information

Magnetics Encoder

— X
n = = o N sp=—
[ic2 2 & [BE, EREl £ T FELT. BRARMICLWARSIMAMRE @ The MR sensor and ASIC developed by the original technology based on the
>4 £ ASIC Z#5#. (MR-13. MR-16) concept of "very small and high performance" are employed. (MR-13 and
MR-16)
OMRELHICL > TRIHSNZES £ ASIC TBRETBHICSLY. BEVS @ A wide range of resolution can be selected by multiplying signals detected by
g BRREDIERRH PIRE, (MR-13. MR-16) the MR sensor via the ASIC. (MR-13 and MR-16)
" 3 QE— 2 E—MERREHCTBE T, BNEENS3F v o3I, SHERE. T @ As designed in one unit with a motor, these magnetic encoders are very small,
B _§ 1 R4 REAEER, (MR-13. MR-16) yet offer such features as 3 channels, high resolution and line driver outputs.
% (MR-13, MR-16)
2 ST LRAE- L EDSRLHEE IR, @ A wide variety of combination with coreless motors is possible.
c
S
5 V12 pag, < o .
: KEAII—H Optical Encoder
=
]
'_‘g’ QTN BHFEF. - FRA - EEHLARFERXT >3-4, @ A reflective encoder carrying light emitting and receiving elements and code
ks SRERD 0, WRBEICH VT HEAELE, wheel.
@ 4@ Optical type to enable use in a magnetic environment.
9
o
(&)
NS fiszX Magnetic Ht%xX  Optical
S s B3 Model J o=
N B NEW MR-8 MH-10 MR-13 NEW MRS-13 MR-16 MK-16
1 9442 Diameter 68 610 613 613 616 616
é J‘|7\ F¥x)l Channel 2ch (AB) 2ch (A,B) 3ch (AB.2) 2ch (A,B) 3ch (AB.2) 2ch (AB)
2
g L DEERE Resolution 12P/R 12P/R 32~256P/R 16P/R 64~512P/R 36 ~200P/R
% BAILEERE Maximum Response frequency 20kHz 20kHz 80kHz 20kHz 160kHz 30, 60kHz
% HAES Output signal TTL Compatible TTL Compatible  Line Driver - TTL Compatible ~ TTL Compatible  Line Driver - TTL Compatible ~ TTL Compatible
N
n
Q
2
(=)
g, @
g 8 KX Magnetic
& 2
w (LD
= ®E-—% Motor (L
| @ T— 28T Motor terminal o
8 ,q ®E—42>+ 7k Motor shaft { !
§ H (OF 72N Magnetic shield ‘ )
o ® R - Magnetic wheel
R ® ASIC ASIC
@OMRE>H MR sensor
_ ER A Cap
8
Q
g
o g
I 2
gL,
. D
|
& £
**
L
R
” K% Optical
9
§ ® 3a— R&A—J Code wheel
@ E—%2>v7k Motor shaft
§ [OF > =<3 Light emitting element
Ilil‘ _ @ ZHTET Light receiving element
]
2
]
[ 5]
S
T
i
gL
|
x
*

JS5YUR Brushess JI7—R Iron Core
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1 TUXx Al
EREICE U ANV RESEHALET, FEOREMEL 5D/ E D
UURTAEICLYAGBERETEET, £/ AL BHEOMEZE (E&H.
Eh) (&), BEARERET S ENERETT,

@ MR (Magnetic-Resistance) &>
HWABEDELICE L TERBEIZET 2RIIER (MR) ZF4FIALLL
YT,

O ERE (P/R)
E-2#E1EGIESEICHAINBESO/INNIKT, PBEFEVIEE
ML A EEDRIRRIC A £,

@ ASIC
YFRALXAVAOMRI > O-4HRAICEFEE SN /ZASIC (B XL LIC) T
BAELGAF S, 31, T4 RSMN, ENMBEELERERLTVET,

QLNES
AR DEEREDES THA SN B EWKES
B AMCAHEENHBEST. A&, BMILYAEGFEERETS &
NEIEET T,
ZH 1EERIC1/SIV A (RSREA)

QR KICERE R
1BHANICICETES2RADEST. RAREGEH. HHFEE. KACEREH
DEICIPRKDBERN H ) &

BAEEH _ _ RALEREKEH (Hz) X 60(s)

(min~") REE(P/R)

&TTL
TTL : Transistor Transistor Logic
High (2.4VLIE). Low (0.4VIUTF) OEHETHASIhET,

High

Low

L 4 Nk A
BHNE1B0EMIEZEH -2 ODESHHHENS (EEHS) . /
T RCLBBELERS EIBNFIRETT,

High
Channel A
Low

High — ]
Channel A
Low

YFAVI14oO%REME CITIZEN MICRO CO.,LTD.

BEiERl Technical Information

@ Incremental
Pulse signals in proportion to the amount of rotation are output. The amount of
rotation can be detected by counting the number of pulses from any reference
position. The direction of rotation can be detected by a phase difference (lead,
lag) of A and B phases.

@ MR (Magnetic-Resistance) sensor
A sensor that utilizes a magnet-resistance (MR) element that changes in
resistance according to changes in the magnetic field strength.

@ Resolution (P/R)
The number of pulses of signals output per revolution of the motor shaft. As
the resolution becomes higher, finer control becomes possible.

@ ASIC
The ASIC (custom IC) specially designed for CITIZEN MICRO MR encoders.
Very small, yet such features as 3 channels, line driver and high resolution
have been realized.

@ Output signal
Phase A : Square wave signal output by the number of resolution.
Phase B : A signal having a phase difference from Phase A and is capable of
detecting a direction of rotation by its difference (lead and lag).
Phase Z : Outputs one pulse per revolution (for origin detection).

@ Maximum response frequency
Maximum signal per second of response. The maximum Speed, resolution and
maximum response frequency are related to each other as expressed by the
following equation:

Max. Speed _ _Response frequency (Hz) x 60 (s)
(min~1) Resolution (P/R)
@TTL

TTL : Transistor Transistor Logic
Output by square waves of High (2.4V or over) and Low (0.4V or below).

@ Line Driver
Noise-caused disturbances can be reduced because two signals having a
180-degree phase difference from each output are output (differential output).

Tel.04-2959-7220 E-mail:motor@micro.citizen.co.jp 23
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TSYUR Brushless 7LR Coreless

5 Magnetic

HE2  Optical
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FHr Ay R Gearhead
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J7L A Coreless

F+—RE—% Gear Motor

JS5YLUAR Brushless 7—R  Iron Core
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&Rl Technical Information

Planetary Gearhead

SV —X (IG-13V. 16V, 22V) &, REHKECLZE ML IILEE&
BHEEDERICEN D> TN EEETT,

Q= ML DIRENFIRET T,

L GIES 1B 81%
OAT EHADME B—chi
SLH. BHAhDEEARA B—

AIN—FPAy R

@V Series (IG-13V, 16V and 22V) gearheads offer higher torque thanks to
optimum design and are of simple construction realized by sintered
components.

@ Higher torque transmittable.

@ Efficiency 81% per stage
@ Input-output position Same center
@ Input/output rotating direction Same

Spur Gearhead

QHFRIZETHBRB-3BY Y —X &P LT, AES, bLIHE, BR
IZIE L TIRILVWESRE D SRENFIEET T,

@RB-35VIU—Xk, [AY 7547, SEB&kalfe] #3127 MIBEAR
Th, 753V LRE—REDHMEEHAEET T,
MEEICAD A X Y 25U -5Hb 2 1 TORB-35C. W&z (- i i
RB-35P &. 1 >F v TaFREELE LT

@ MLTIINEWTTHERCHSZHE N ERET T,

L Sk 1EB304) 90%

QAN EHADME B—DX IERFi

QAN HADEEAR BEICLUELD

WEEF+T v R Planetary Gearhead

iz g EE MY iR b
Type Diameter =~ Rated Torque Reduction ratio

NEW 1G-8 ¢8 MAX 100mNm 1/4 — 1/1024
IG-10 ¢ 10 MAX 147mNm 1/16 — 1/1024
IG-13V ¢ 13 MAX 294mNm 1/16 — 1/425
IG-16 ¢ 16 MAX 196mNm 1/4 — 1/483
IG-16V ¢ 16 MAX 490mNm 1/19 — 1/850
IG-22C ¢ 22 MAX 196mNm 1/4 — 1/483
IG-22V ¢ 22 MAX 785mNm 1/4 — 1/509
1G-43 43x43  MAX 1960mNm 1/14 — 1/864

WEXYAY RN Planetary Gearhead

® Tk Bottom plate

@EEXV Planetary gear

@F v U7 Carrier

@ 1 >2—FILXY Internal gear

® @M= Bearing

® A Output shaft

ZIN—F ¥~y K Spur Gearhead

® TR Bottom plate
@ /N\E Small gear
@ # Shaft

@ KigE Large gear
® #= Bearing

® B Output shaft

24 YFAVI14o0%RE4 CITIZEN MICRO CO.,LTD.

@ Centered around RB-35 Series, the world standard, selection can be made
from a wide range of products according to applications such as size and
torque.

@ RB-35V Series has been developed on the concept of "long life and continuous
run" and can be combined with brushless motors. The product lineup is
enriched by the quiet type RB-35C employing a helical gear at the first stage
and RB-35P most suitable for intermittent run.

@ Small torque but thinner and quieter design is possible.

@ Efficiency 90% per stage

@ Input-output position Same center or different center

4 Input/output rotating direction Varies depending on number of stages

ZAIN\—FPAv R Spur Gearhead

i SHE EtEMILD RELE

Type Diameter Rated Torque Reduction ratio
RA-12RB ¢ 12 MAX 24.5mNm 1/7 — 1/208
RA-16R ¢ 16 MAX 58.8mNm 1/10 — 1/1413
RB-35V ¢ 37 MAX 588mNm  1/32 — 1/792
RB-35C ¢ 37 MAX 588mNm 1/6 — 1/684
RB-35P ¢ 37 MAX 588mNm 1/6 — 1/3000
RB-38 ¢ 42 MAX 981mNm 1/11 — 1/270
RTJ-100 36X66 MAX 196mNm  1/151— 1/908

W
\

L
)

.
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L SRda A
E-SOEEHREBES € MUY ZBINS € 23BN HRIEETLUTOER
THREOMEEZHET 3R/ HRE T, MBLIZEEBCHEL THY ETO
T, WENR—VEISRT SV,

¥v— FE—sEEY_ T 2EEH(Min")
(min~1) EEE (i)

L ZRgES
FrAY FICIEHAEBA (BEOHEV , MSERE) Fo) ¥, —MH
IC—BEAE > Z &Il WEX Y TIE81%. X/N—F v Tk 90% D= ICTE
HLEdH, T2 MY BHBEOERGFICLIVRELLENLRT 0. &
EEE N ET, BNV TERIAZBEICEREETLET,

(shRETELHI)
© ZN—=F ¥ 3EEIRE W
=L (n) =0.9%0.9X0.9%0.73 (73%)

- BEE XY 2EIEA L
#FE (n) =0.81X0.81%0.66 (66%)

QN ITya
Ny 75y 218IE, WEWEZAL—XICTBAICLERBEVE, BEHITO
WL RENET, AL, BRPMNMDZ EHUEERICLIEMLE T,

NYoZy2a(’)
Backlash
T+

3= POLS;
No-load

,,,,,,,,, ~L2 (mNm)
Torque

B LU
. Rated torque

SEARA—D
Reference image

&Rl Technical Information

@ Gearhead
A mechanism capable of increasing torque by reducing the motor speed. An
approximate value can be calculated using the following equation. The
reduction ratio has been established for each model. Please see the pages of
products.

Speed of gear motor _ _Motor speed (min”")
(min~1) Reduction ratio (i)

@ Gear efficiency
Gearheads have mechanical loss (gear meshing, bearing friction, etc.).
Generally, for each meshing of one stage, an efficiency of 81% for planetary
gears and 90% for spur gears is used in calculation. The gear efficiency,
however, varies largely depending on such factors as motor torque and speed
and therefore is presented as a reference value. When used at a lower torque,
the efficiency will drop significantly.

<An example of calculation of efficiency>
+ Spur gear 3-stage meshing
Efficiency (n) =0.9%X0.9X0.9=0.73 (73%)

+ Planetary gear 2-stage meshing
Efficiency (n) =0.81X0.81=0.66 (66%)

@ Backlash
The amount of backlash depends on a play required for smooth meshing and a
play between the shaft and the bearing. Note, however, it increases under load
due to elastic deformation.

YFAVI14oO%REME CITIZEN MICRO CO.,LTD.
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@ Precautions for installation on the output shaft

If you use adhesive, take care so that adhesive will not flow into the bearing or
gearhead. Do not press fit parts to the output shaft of the gearhead. Such a
practice is a cause of internal breakage of the gear motor.

Also when using adhesive on the shaft of coreless motors (motors with
encoder included), take the same precautions as for gearheads. CITIZEN
MICRO can do press fitting upon request, but it depends on shapes. Please
contact us.

@ Precautions concerning rotation from the output shaft
Do not rotate the gear motor from the output shaft side. Such a practice is a
cause of internal breakage of the gearhead such as tooth fracture. In a worse
cases, the motor may generate electricity to affect electronic components in the
machine adversely.

@ Precautions concerning locking of the output shaft
Do not lock the output shaft with the gear motor powered on. Such a practice
is a cause of internal breakage of the gearhead such as tooth fracture. Keep in
mind that depending on motor specifications, locking for a short time can cause
motors to burn out.

@ Precautions for machining the output shaft
If the output shaft needs to be machined, take sufficient precautions since a
force, shock, vibration, etc. during machining may destroy the gear motor or if
chips from machining enter the gear motor, they will become a cause of
abnormal noise.

@ Precautions for handling the bearings
Some models of gearheads and motors employ oil-impregnated bearings. Do
not use such gearheads and motors in environment where oil inside the
bearings may be sucked out. If you use a bearing as a spigot for installation,
pay attention to the material of the installation side (in particular when resin is
used).

4 Precautions concerning installation
Confirm the taps for mounting referring to the external dimension drawing and
select adequate mounting screws. |f mounting screws are too long or if the
tightening torque is excessive, the gear motor mounting part or mounting
screws may be deformed or destroyed to cause problems. If mounting screws
are too short or the tightening torque is insufficient, the screws may become
loose or fall to cause problems.

@ Precautions concerning installation posture
The standard installation posture we recommend is the shipping inspection
posture that is horizontal. If other installation postures are employed, such
problems may occur that grease will leak out of the gear motor or the load will
change to cause changes in the characteristics of the motor installed
horizontally.

@ Precautions concerning grease and oil
Internal grease or oil may leak out of gear motors in unusual environment or
depending on installation posture. Adhesion of grease or oil to the machine
may cause cracks or other problems depending on materials of the machine.
Check the materials in advance.

@ Precautions concerning the motor terminals
Undue force applied to the motor terminals will cause stress inside the motor to
cause failures of the internal parts. Complete soldering work in the shortest
possible time. (Recommended: Temperature of tip of soldering iron 380+20°C,
2 seconds or less) If heat more than necessary is applied to the motor
terminals, the parts may be melted or the internal parts may be broken. During
soldering, exercise care so that solder balls or flux will not enter the motor.

Tel.04-2959-7220 E-mail:motor@micro.citizen.co.jp
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@ Precautions concerning the connectors

Do not connect/disconnect the connectors with the gear motor powered on.
When connecting/disconnecting the connectors, hold the connector itself to
avoid applying stress to the lead wires and gear motor. In particular, carefully
handle the lead wire outlet and connector outlet.

@ Precautions for handling the encoder

- If the encoder is subjected to impact by for example dropping, its function
may be damaged.

« If a tensile force is applied to the harness, the encoder case or internal PC
boards may be broken.

« Static electricity applied to the product is a cause of destruction of internal
electronic components.

« If the magnetic encoder is placed near a magnet or used in the magnetic
field, the encoder may malfunction or may be damaged.

« If the encoder is used at an overvoltage/overcurrent, the motor and encoder
internal components may be destroyed. Install such safety devices as fuses
and protective circuits.

+ Where surge occurs in the power supply to use, absorb surge by for example
installing a surge absorber in the power supply.

@ Precautions concerning PWM control
When a motor with a capacitor is PWM-controlled, overcurrent may flow
depending on frequencies. When you intend to use a motor by PWM control,
either use a motor without a capacitor or check the frequency characteristics.

@ Precautions concerning onboard evaluation
The service life, noise and vibration levels vary depending on a machine on
which the motor is installed. Therefore, check them with the motor installed.
For such a mechanism that a large radial/thrust load is applied to the output
shaft, study how to receive such load using the actual machine. If a long part
needs to be mounted on the output shaft, be sure it will not be overhung.

@ Precautions concerning applications
These products must not be used in arsenal and military applications.

@ Precautions concerning failed products
If a product failed, do not disassemble it, but return it to CITIZEN MICRO
together with a description of conditions of use, date and time of occurrence of
the failure and symptoms. If a product is dropped, do not use it.

@ Precautions conceming safety
Secure safety by for example installing fuses and protective circuits to prevent
potential personal injury and fire in case the gear motor or machine fails.

@ Operating temperature range
Use the products in a temperature range of —10°C to +60°C . The values
indicated in the catalog specifications are the values at room temperature
(about 20°C to 25°C ). If used outside the specified range, grease in the
gearhead may not lubricate properly or the motor cannot be started. For
higher or lower operating temperature applications, grease or motor
components may be changed. Please contact us.

@ Storage temperature range
The products must be stored in a temperature range of —15°C to +65°C . The
values indicated in the catalog specifications are the values at room
temperature (about 20°C to 25°C ). If used outside the specified range, grease
in the gearhead may not lubricate properly or the motor cannot be started. For
higher or lower storage temperatures, grease or motor components may be
changed. Please contact us.

Tel.04-2959-7220 E-mail:motor@micro.citizen.co.jp 27
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@ Relative humidity range

The products must be stored in a range of 20% to 85%RH. If products are
stored in very humid environment, metallic parts may be rusted to cause
problems. Exercise care when storing products in such environment.

@ Precautions concerning atmosphere

Do not use the products in places where substances that emit harmful gases
are present. Such gases may affect the inside of the gear motor adversely. In
particular, special attention must be paid to low molecular silicone compounds
contained in silicone products since they may cause failure of contacts inside
the motor. When using adhesive or sealing agents inside the machine, ensure
that no harmful gases are produced.

@ Precautions concerning storage

Do not store the products in atmosphere containing harmful gases, at high or
low temperature and high humidity. The products must not be stored for a long
time. (The maximum storage period is two years.)

@ Service life

The service life of gear motors varies significantly depending on the loading
conditions, operating modes and environmental conditions. Carefully check the
life with the products actually installed on a machine. The following ways of
use affect the service life adversely. For such ways of use, please contact us.

+ Use under load exceeding the rated torque.

- Repetition of frequent start and stop operations.

+ Momentary reversal of forward and reverse run.

* Impact load.

+ Continuous run for long hours.

+ Use of products exceeding excessively large overhung load or thrust load.

+ Short brake, counter electromotive current, PWM control and other pulse
drive.

+ Use of a voltage outside the rated voltage range.

+ Use of products exceeding the operating temperature range or relative
humidity range and application in special environment.

« If you inform us of the operating mode and environmental conditions,
CITIZEN MICRO will select the best suitable model for you.

4@ Change of specifications

Please note that the components or specifications may be changed without
notice to comply with environmental regulations or due to supply conditions.

If you intend to use products under conditions not described above, please
feel free to contact our Sales.
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