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CLASS No. TITLE MEFIyd1-9" ARE

ROTATIONAL ENCODER SPECIFICATION

1, %R General
-1 ER%E Scope
COtBEET LV TETEBL AL AHAEARBR2BHO-9) -1 1-9#RT 3,
This specification applies to 28mm size rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

-2 #%KE Standard atmospheric conditions

ARRUMERAEEOHVRY, ROKETHED,

Unless otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows;

E Ambient temperature ©15°C to 35'C

ﬁﬂiﬁ= Relative humidity : 25% 1o 85%
% E Air pressure : 86kPa to 106kPa

BL, BEEEULRCE. RORERETRY),

If there is any doubt about the results, measurements shall be made within the following Limits;
® K Ambient temperature 20t 1°C
B EE Relative humidity © 63% to 67%
% K Air pressure : 86kPa to 106kPa

1-3 fREE&R

Operating temperature range ©-40'C to +85'C

1-4 REREE
Storage temperature range : -40°C to +85°C

2, &% construction
-1 1% Dimensions
AR 3.
Refer to attached drawing

3, ¥% Rating

3-1 F##"g Rating : D.C. 5V 10mA (1mA MIN)
4, E5M#E Electrical characteristics
4
Iﬁ% %nmtm& Soaiﬂcmﬁms
A-1l8nEs A, B2EBOMRELNEL, FAR
output signal <Fig.1>08Y¢75,
format (BER2UwI20tE%TT, )
2 Phase-different siagnals
(SignalA, sianalB)
Details shown in <fig. 1>.
(The broken line shows
detent position.)
<Fig 1>
shatt rotai1onsl direction sana| i
A(A-CHIR) OFF ! ! (’
A(Terminal A-C) ON | i
Bt A !
C. V. _ ! !
B(B-CH¥R) OFF ; !
B(Terminal B-C) N ! !
A(A-CHFE) OFF—7 T !
A(Terminal A-C) ON | |
ey —
o B(B-CH¥A) OFF i
B(Terminal B-C) N ! ! ,
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CLASS No. TITLE BEFI 1-9 BRE
ROTATIONAL ENCODER SPECIFICATION
4
e Bnditiofs Spéﬁcificattﬁons
4-2( AR 1E8%R T hBNIL A ZH18/81Z/360°
Resolution Number of pulses in 360" rotation. 18 pulses/360°
for each phase
(12?2 AN LZ)
(1click 1pulse)
A-3[24wF %% [TRAFER<Ti0. 2>%AL, B&8BE360° + 5 Ok (BELNET 5.
Switching Measurement shall be made under the condition as follows
characteris- 1)shaft rotational speed : 360" -s™
tics 2)Test circuit C<fig. 2
<fig. 2> D C.5Y <fig.3»
5ka 5ka OFF
AT Bt
Terminal A Terminal B 2.5V - JRE— otHe - --
i 2193—93 -
| f/ f/i Encoder ON
(IS M ! t
- o Cit7 |
- Terminal C
7
(&) I-FOFFKE :LASEH2. HVHLOREES).
1-KONK#E mms B2, bVABOREES S, .
(note) Code-OFF area : The area which the voltage is 2.5V or more
code-ON area : The area which the voltage is less than 2.5V
D[F+5927  |3-FOOFF>ONRUON-OFF 00, $42. SVORAEAL (B35, | t,t,gems
Chattering Specified by the signal’s passage time to 2.5V of each
switching position (code OFF20N or ON-0FF).
2)[@@/47  |3-FONOBAO2. SVHLORERBRALL, Fr5YI L, T mALORL  [t, S Bms
TP e [LMSILED2. BVNTOONSATETR50¢33, dt, il 4 RE2. SVT
(B ) NERFIMSH /AR, MNOEH/ /L HKT3,
ounce Specified by the time of voltage change exceed 2.5V
in code-ON area
When the bounce has code-ON time less than ims between
chatterings (t, or ty), the voltage change shall be
regarded as a part of chattering
When the code-ON time between 2 bounces is less than ims,
they are regarded as 1 linked bounce
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TITLE BRI I-9" B2

ROTATIONAL ENCODER SPECIFICATION

|REFERENCE |

)

4
Iﬁ% %nmtm& Soaiﬂcmﬁms
4-4) g% 360° - 5 ORI TRIWEEAET S <fig.4>epht
En??e- AT1, AT2, AT3, ATABF +9U22° RUN 97358550, /IlTi'fN?-aMM”%mS
ITTerence Iveasurement shall be mage under the condition which the | N<M19-4>
shaft is rotated in 360 -s™ (constant speed).
chattering and bounce are not included in AT1,AT2,AT3, At4
<fig. 4> 4e>4—féélﬂ—
: AT2 L/
AES(A-CR) — OFF
5k -
Signal A (__ON
B2 (B-CH) OFF
Signal B 0N
BQT'S
AT1 =
AESR: BARACIOTTARMEOL AU RAT NG VIE, NODEARL
SHOTELALET. ERFFELEECTHIBLET,
Note:Above specification (4-4) is changeable. When
operate by manual. Please check performance using
actual circuit and knob.

LT W7 -RARALD. C. 250VHNT 5. o , ¥ -RARAC CLOOMQAL
Insulation Measurement shall be made under the condition which a Between individual
resistance voltage of 250VD.C. is applied between individual terminals and bracket:

terminals and bracket. 100Ma MIN.

A-6lfEE BT -RARALA. C. 300V1AARE, A. C. 360V2HRNNT 3, BE-7-7- GRMETHLCE,
Dielectric (V-28%F1mA) Without damage to parts.
strength A voltage of 300VA.C. shall be applied for tmin or a arcing or breakdown.

voltage of 360VA.C. shall be applied for 2s between
individual terminals and bracket. (Leak current:1mA)

5. #ifE Mechanical characteristics
L4
L Anditiofs soégcificatfﬁons
b-1[20kR% 360' (I7FVR)
Total rotatio- 360* (Endless)
nal angle
SIFIPVISY, BrompRETHALDET ¥ THES S, 12£7mN-m
Detent torque |When shaft is rotated by speed of 5rpm.
5-3| 20w IS BRUTE 1887Uw7
Number and 1B detents
position of (R7w7RE 20'13°)
detents. (Step angle:20'13°)
R ET BFAROEEO-AEICENOAR L ARNZ A, . GFORE BLLA" 9H%KLCL,
Terminal A static load of 5N be applied to the tip of BL. BFOHHYRTLT S,
strength terminals for tmin in any direction. Without damage or
gxcessive Looseness of
terminals. Terminal
bend is permitted
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CLASS No.

TITLE BRI I-9" B2

ROTATIONAL ENCODER SPECIFICATION

hiil

_
Bnditions

Soéﬁcificat*ﬁons

S RIS T

HOMULRUSIEYARICLOONDNE L08R 5.

HO®E, ZLLYOKELCL,

Shaft wobble

Bending moment of 20mN-m to be applied to the
shaft at 2mm from the top of shaft.

Push-pull (twhEEKE) BRBENRLCL,
strength of Push and pull static load of 100N shall be Without damage or
shaft applied to the shaft in the axial direction for 10s. gxcessive play in shaft.
(After installing) NO excessive
abnormality in
rotational feeling
o-6| W19 Wik LY 2mMmOEEC20MN - mOBIFE- X7 M ENZB, 0.2mmp-pHT

less

HARESRE 0. 3mmp-pHT
Atter endurance life:
less than 0. 3mmp-p.

b-TBtLORE
Notice for
mounting

ERORIZA v FEBENZTCEATED, Lo MITZA v FRHOSIE

Hold the bushing use front panel or light pipe
Because this switch not has thread. If don’t hold
the bushing, the switch maybe become intermittent
rough mounting after soldering by knob stopper foce.

RUBEREON 4 ) HEVRGE, BhERGEGOBE LAY, BhEHRE SWITCH
Eﬁﬁ})‘(UX'f b ﬁﬁﬁb‘ﬁ‘id’%ﬁlﬁ‘éﬁb‘&)U &?. MOUNTING DETAIL

P.C.B.

FRONT PANEL
OR LIGHT PIPE
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5SS No.

TITLE BRI I-9" B2

ROTATIONAL ENCODER SPECIFICATION

6. MA#E Endurance characteristics.

2
e Bnditiofs Spab i icat ons
6'1b¢5ﬁ§ﬁﬁ% EEETHAEE, 000&47»@%6( 50, 00094 7\ BiGafEaS, VADVAS WD
Rotational |(14/7l&, 360 1%%) NRBREEH L 0%
life The shaft of encoder shall be rotated to 50,000 cycles at |zqfh, NP EZTBCL,
a speed of 1,000cycles per hour without electrical load.
after which measuremgnts shall be made, Detent torque:Relative
(1 cycle: rotate 360" CCW  rotate 360° CW) to the previously
specified value. ‘%
Except above items,
specifications in
clause 4.1~6 and 5.1,
5.3 shall be satisfied
6-2|figH BE60t2' C, BEI0~O5%0ESTED 240t 1OBBARERBYEL, REDKR% mmﬁﬁéﬁEﬁé ¢,
Damp heat HERVESERDL 1. DERRERIET 3, Shall be meet Initial
The encoder shall be stored at a temperature of 60t2°'C specifications.
with relative humidity of 90% to 95% for 240110 hours in
a thermostatic chamber.Then the encoder shall be taken out
of the chamber and its surface moisture shall be removed
And then the encoder shall be subjected to standard
atmospheric conditions for 1.5 hour, after which
measurement shall be made.
6-3|/iak BEB5+3' COEBREPL (240t 10KRKEL, RRREPL L. SBEERERUT T4, |NBERLERTACL,
Dry heat The encoder shall be stored at a temperature of 85¢3'C for |Shall be meet initial
240£10 hours in a thermostatic chamber. Then the encoder specifications.
shall be maintained at standard atmospheric conditions for
1.5 hour, after which measurements shall be made.
b-4|FRk BE-4013" COERED240+ 1 OBRAKERRVLEL, ZA0AREHERY RERERTIH L,
Cold $EE90r 1. SREUELNTT S, Shall e meet Initial
The encoder shall be stored at a temperature of -40+3'C specifications.
for 24010 hours in a thermostatic chamber.
Then the encoder shall be taken out of the chamber
and its surface moisture shall be removed
And then the encoder shall be subjected to standard
atmospheric conditions for 1.5 hour, after which measurement
shall be made.
6-5(8EH( ) TRERVERREY A 70 58R2400R . RAOKAEHFRYREREDPI L. DHRARER | 9AREERTHCE,
change of WETa, Shall be meet initial
temperature |The encoder shall be subjected to 240 successive change of [specifications.
temperature cycls, each as shown in table below
Then its surface moisture shall be removed. And then the
encoder shall be subjected to standard atmospheric
cogditions for 1.5 hour, after which measurements shall be
made.
514 BE HEKE
Step Temperature Durationure
1 -405 C 304
i50 min
2 +85% C 302
min
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CLASS No. TITLE

REFERENCE] ¢ ~
BEFI7I-9 B6E

ROTATIONAL ENCODER SPECIFICATION

7. 30%, REVLEOZEE  Precautions in use

7-1. DRORHERHLOA, BAROALOBAOTHCHEZL AV ECEERL 7, (RONER)
Do not wiring on the P.C.B. under staking portion of bracket to prevent miss operating.

90° N

(Shade portion on the below fig.)

7-2. REGAR, FRORARURRUA" R Ry TR,

During operation, storage in high temperature and humidity .and in corrosive gas
should be avoided

7=3.I73-9" 0N LZAAY7 MIRORFICHVTHEERL -8, $27° 027" 944, YR$27 91 4%5WHEL,

FERROLOGABVFT.

In case of pulse count process desiagn, operational speed.sampling time,
and masking time etc. should be taken into the consideration.

Please check above matter at first on your circuit for the secure reason.

T-4.I73-9"ON WZAD MIBORRRGTROZ7 4 L 9-20NBCEERRLFT

For your pulse count design, it should be considered to add C/R filter on your circuit
shown as below.

Al Bi§¥
Terminal A Terminal B

DC5V

I71-%
Encoder

Cit

Terminal C

7

Z

-

7 V/

7-5. FRGOFBCERKAHANYETL, N VARVREEHRETHURMAGYTIOT, RELERARADN SRV & IRERLFY

care must be taken not to expose this product to water or dew to prevent possible problem
in pluse output wave form.

7-6. FR@EA -7 (1 HE, WRAR, XSHE, RS, AGUELLO-RETUBALRE, FELLDOTY. Lol HRE, FERTHE

BkHEEBEEORRETAUDEEYAROSNORECERINEREE, SHK CAGHORREE(H, SHACEA (KL,

This product has been designed and manufactured for general electronic devices, such as
audio devices,visual devices, home electronics. information devices and communication devices.
In case this product is used for more sophisticated equipment requiring higher safety and
reliability,such as life support system. space & aviation devices, disaster prevention
security system, please make verification of comformity or check on us for the details.
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CLASS NoO. TITLE
1) IZI-90BRNAER. TROZRAEEZERUET.
For pulse count. recommendation is below.
CWhE
C¥ Direction 20w & CVhA CCWhA
PR Detent position
CCWh A-C | 0 ~» 1 0 - 1
COW Direction N
! ! B-C 0 -~ 1 1 -0
A5 (A-CR) _T] 5 0
sianal A | | ABSHO1eTRUEE, BESOELHO1THNY
; ; 1 cwsmtas.
BEZ(B-CH) i i O  ¥hen phase A change is 0-1 and phaseB change is
Signal B ! ! 041, means CW direction.
i L1
AESHO-1¢E Uk, BESOELH1-0THNE
A-C  JO[1)1]0]0)1 CCWRRATHS,
B-C 0 1]1]0 When phase A change Is 041 and phaseB change Is
140, means CCW direction.
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CLASS No. TITLE

1. GhEMH Resistance to soldering heat

TR0 BhERTFE CTREHOLY, BROKLC L, BREEREDOELCL,

At the specified by the soldering conditions below.
There shall be no deformation or cracks, in molded part.
No excessive abnormality in rotational feeling.

BhEffGE% Soldering conditions
FEhEDRA Manual soldering

AN\ 52350° CHT, BEISHA A
Bit temperature of soldering iron :350°C or less
Application time of soldering iron : within 3s

Tiy7BhEORE Dip soldering

BRER t1. COEERRER
Printed wiring board: Both-sided copper clad laminate board with thickness of 1.6mm.

ga&2x ‘HEO. 8B2NLEO77y 7 RERVEEX 777 - TERERIR, BRREN3A02,

-Specific gravity: 0.82 or more
-Flux shall be applied to the board using a bubble foaming type fluxer.
-The board shall be soaked in the flux bubble only to the 2/3 of its thickness.

7=+ ERE@RE100° CHT, BE2ANA

Preheating:

-Surface temperature of board: 100°C or less.
‘Preheating time: within 2 min.

Ehi (BE260t5 C,BRES11#
Soldering:
-Solder temperature: 260+5'C
-lmmersion time: Within 5115

NEDIE2103RB20ART 3.
Apply the above soldering process for 1 or 2 times.
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1. BhifiBRI 5 T0MEESR
Other precautions for Soldering

1) BO&OEP. W. BOLAKRNERDETHERE, SRITIL,
Please avoid soldering on upper surface of P.W.B. as shown below.

B h % i ¥

S0l der Terminal
B h %

solder P.W.B

2) BRECBAZTNALRRUERBRERIL(CERELET.
Please solder all inserted metal terminals and bracket to a PWB.

3) BhiEfns, BHECTERERFLALTTRL,
After soldering ., please not to wash or clean products by liauid such as solvent or
any similar.

4) Selective soldering®iil. Dip solderingef#585YEs07,
SHCEHRBTRANERO LR ARTAOBLLET.
Please thoroughly test and decide appropriate parameters for soldering by your soldering
equipment under actual condition of production. (for example . parameters for selective
soldering can be different from for wave soldering.)

Hh) Spray flaxerDrel, BROFEANST LaxFRALELEILLTTED,
If you use spray fluxer equipment . please prevent the flux from entering the inside of
product from mounting side.
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1. CERLDEE precautions in use

1) SRERERRECHOYIEROT, RRRRI LY OMBARNRGRBRALROBERECIRENDY &Y.

-ty NN TOREBHRERLELTTEL,

Rt BEAZARET AR (0 JA%, REH, 5K, HEH, #34%)
EAF0FAZRRETHRY (W 2V %T4, TR, REH)
AS this product does not have hermetical structure . it is possible gas from outside get
inside of product and may cause contact failure depends on using environment.
Please avoid using following materials. If you have to use any of material in parentheses
please pay special attention and confirm it does not influence to products through tests
under actual using conditions
-materials which may generate sulfide gas or oxidized gas.

(rubber , glue , adhesive ., plywood ., packaging material)
-materials which may generate low-molecular-wveight siloxane gas

(silicone base rubber ., lubricant . glue)

2) BRERRT. XUEETHRAT. REFERLANGRATTL, KFROZR)-74%49%

BASYETOTCIHEALELELTTL,
Please not to use this product under the atmosphere with high humidity . with possibility of
dew condensation or of direct splash of liquid. Because it may cause leak between terminals.

3) YVIEBATHRL, HICRTAENLONDEZAENNN G RRNBETDRENOY T,

YYIOTED BAREOENERG. ATHENTCRATIARTOREASBLUFT.

The product may have malfunction if excessive stress or impact than specified value is
applied when insert knob to the shaft.

Please fix appropriate dimension for knob or fix insertion force of knob of mounting
gquipment which can avoid excessive stress to the product than specified value.

4) BREEEEOLR, TREITEMROEGERBTEZ L.,

HEERORTERER15T~ 30T, BE25%~80%0RRZUICERY F7,

ERAEERO LR, TROGETREROEGHEATORON, BEGLERAT N UEN EONRANKTLEY ET,

This product can’t be continuously used under high operating temperature or low operating
temperature specified in this document.

Unless otherwise specified . the durability is specified only under normal conditions .
temperature 15 to 35 dearee Celsius and related humidity 25 to 85%

When this product is operated at temperature near from upper or lower limit of operating
temperature range ., feasibility must be examined by each product specification.

5) REFHERTORNAITRAV (ATLASEOLRAG TTEL,

AFCES L FFRAGITL, AFROTEL KV ET,
Insert these switches to the specified mounting surface and mount them horizontally.
[f not mounted norizontally, these switches will malfunction

6) BRNHLVRRTHAINITCERNROBHOAVENRRDBRARORE L

BAHCEHHYFTOTUY MRABLFHIER (KT,

If this product is used under dusty conditions ., dust or debris may get inside of product
from openings and possible to cause output failure or malfunction. Please consider
protections against dust when surrounding parts of the product are designed
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