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ROTATIONAL ENCODER SPECIFICATION

1_

1_

2!

%R General

-1 EFER Scope

CORREQELVIRFRRIAV AN ERORA2BF0-9Y) -1 1-5ER YA,

This specification applies to 28mm size rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment

-2 ®EKE Standard atmospheric conditions

HBRUNTRHCETOEVRY, TOKETHEI,

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

B E Ambient temperature :15°C to 35°C
B8k Relative humidity : 25% to 85%
% Air pressure : 86kPa to 106kPa
L, E5240RRER, ROEEKETHES,
If there is any doubt about the results. measurements shall be made within the following Limits;
B E Ambient temperature D20 ¢ 1°C
BHEE Relative humidity : 63% to 67%
% F Air pressure © B6kPa to 106kPa
3 fREEER
Operating temperature range : -40°C to +85°C
4 BHEEEER

Storage temperature range : -40°C to +85°C

#& construction
-1 1% Dimensions

AR &5,
Refer to attached drawing
3, % Rating
3-1 TH#AE Rating : D.C. 5V 10mA (1mA MIN)
4, ESMus Electrical characteristics
4
L Bnition: Soebificat fons
A-1{4nEs A, B2E50fBAELNEL, #HG
output signal <fig. 1>08Y¢75,
format (RER2V w20 t1E%FT. )
2 Phase-different sianals
(SignalA, sianalB)
Details shown in <fig.1>.
(The broken line shows
detent position.)
<Fig
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A(Terminal A-C) ON N I I N
ey —
o 3(8-CHiA) OFF i é ié ir
(Termlnal B-C) oN HoaL : !
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CLASS No.

TITLE BEpI1-9" BRE

ROTATIONAL ENCODER SPECIFICATION

it

%nmtm%

Sog%ificatﬁ%ns

4-2| AR 1E&L TEAZNEN L RG 28151 2/360°
Resolution Number of pulses in 360" rotation. 15 pulses/360°
for each phase
(220w 1N WR)
(2click 1pulse)
4'3X4p}77%ﬁ TEHFER<F i0. 2>%B, B&U%360° - 50k TEELIES 5,
Switching Measurement shall be made under the condition as follows
characteris- 1)Shaft rotational speed : 360°-.s™
tics 2)7est circuit c<fig 2>
<fig. 2> D C. 5y <fig. 3
5ka 5ka OFF
Al Ble¥
Termingl A~ | | Terminal 8 2.5V - S ALY S
i 2193—73 S
| f/ f/ | Encoder ON
(IS t,
- o Cl7 |
) Terminal C
7,
(%) J-FOFFKE ' WAREH2. HVHILOKEEED.,
J-FONKE $ﬁ§ 2. SVEEOKELESS,
(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+9929  |3-FOOFFONRUON-OFFOE®, $A2. SVORBERL (8FI5. | tptysems
chattering Specified by the signal’s passage time to 2.5V of each
switching position (code OFF-ON or ON-OFF).
2)[@@/ 472 |3-NONOBAO2. SVHLOZEXBRALL. FroY o L, T @kLORL  [t, $Bms ]
(7R [ANSIED2. BYNTOONEAEA3850¢ T3, Fk. B/ ABL2. SVAT
TBounce)  F |OREHIMSHoRAL, HORE/ (X TS,
ounce Specified by the time of voltage change exceed 2.5V
in code-ON area.
when the bounce has code-ON time less than 1ms 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 1ms,
they are reaarded as 1 linked bounce
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TITLE BEFI1-9" BRE

ROTATIONAL ENCODER SPECIFICATION

4
- L Bnditions soea}ifioatﬁons
LG 360° - s DFRL TRINEDES 3, <flg.4>snt
hase- AT1, AT2, AT3, ATABF 527" RUN 97258350, A1.dre, 013 hrdzons
'TTETeNce —Imeasurement shall be mage ynder the condition which the |[IN<T19:
shaft is rotated in 360 -s™ (constant speed).
chattering and bounce are not included in AT1,AT2,AT3.At4
<fig. 4> 442>444‘££I:1
: ATZ2 L/
A3 (A-CR) — OFF
Sonal A rON
BEZ(B-CH) OFF
Signal B ON
u§1'3
AT1 =
TEEA BRBATIOTFAREHOLARNEBRA NG Y VIR, HODLARL |
OTELRLET, OBFABRBERC (EIWL T,
Note:Above specification (4-4) is changeable.When
operate by manual. Please check performance using
actual circuit and knob.
4-5| BE R G¥-BARREKD. C. 250VHT 3., K¥-RAREKCTI0OMONL
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.
4'6ﬂ%E . BF-BiRRAKCA. C. 300VIa@XE. A. C. 360V2H#RNMNT 3. BR-7-7-#aRHLLCL,
Dielectric (V=-78%1mA) Without damage to parts,
strength A voltage of 300VA.C. shall be applied for imin or a arcing or breakdown
voltage of 360VA.C. shall be applied for 2s between
individual terminals and bracket. (Leak current:1mA)
5. f#MtE Mechanical characteristics
?H E S A
1tem conditions Specifications
o1 2EkRE 360° (I7KUZR)
Total rotatio- 360° (Endless)
nal angle
NIPTPYVISY, bromO@gtasLEs ¢ THET 5. TE5mMN-m
Detent torque [When shaft is rotated by speed of 5rom.
0-3( 71w 2 EBRUTIE 3082Uw7
Number and 30 detents
position of (RFw7RE 12°13°)
detents. (Step angle:12°13")
5'4ﬁ%§ﬁ RFEGOEZO-A@IENONEL1ARNZ S, . WFORE, BLLAT IHKLCL,
Terminal A static load of 5N be applied to the tip of By, GFOBHYRTLT R,
strength terminals for 1min in any direction. Without damage or
gxcessive looseness of
terminals. Terminal
bend is permitted.
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CLASS No. TITLE BEFI1-9" 88E
ROTATIONAL ENCODER SPECIFICATION
Iﬁ% %nmtm% Sogiﬂcmﬁms
ST IWERET: HOBURUSIEY G LOONO A% 1 0BENZ 3, HOBB, ZLLAYOKLCL,
Push-pull (twhEEKE) BHBENRLCL,
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. excessive play in shaft
(After installing) NO excessive
abnormality in
rotational feeling
-6 W19 Wiy 2mmO HE20mN - mOBEFE- X7 &35, 0. 2mmp-pHT
Shaft wobble |Bending moment of 20mN-m to be applied to the less
shaft at 2mm from the top of shaft. FABELBRE: 0. 3mmP-pHT
After endurance life:
less than 0. 3mmp-p
o-T R LO%E EROKKZA v FRBEMATCRATED, Cy MITZA v FRHOSIE P.C.B.
Notice for RUEEREON 4 b FEVRAE, BhERUEHOBEE Y, BhEMY SWITCH
mounting Eﬁﬁ&UM--;?IHE%‘WE&’&%)EJEEM@UH, MOUNTING DETAIL
Hold the bushing use front panel or light pipe
Because this switch not has thread. [f don”t hold
the bushing, the switch maybe become intermittent FRONT PANEL
rough mounting after soldering by knob stopper foce. OR LIGHT PIPE
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ROTATIONAL ENCODER SPECIFICATION

6. MA#E Endurance characteristics.

B % # f 8
Iﬁem conditions Soecificatfhns
6-11LpouERkE |(REATHEERL, ogowm)ﬁaz 50, 00044 71 K&#fEER>, VIEYANZT
Rotational |(1%421, 360 1%&) BB 50%
life The shaft of encoder shall be rotated to 50,000 cycles at | z(fh, ABERLERTHCL,
a speed of 1,000cycles per hour without electrical load,
after which measurements shall be made, Detent torque:Relative
(1 cycle: rotate 360 CCW rotate 360° cW) to the previously
specified value. 'y
Except above items
specifications in
clause 4.1~6 and 5.1,
5.3 shall be satisfied.
6-2[§§H BE6012' C, BEI0~OL%NESTRD 240+ 10BARELRYEL, RBOARE mmq#@xﬁab ce,
Damp heat HERYERESHE | SERNEANET 3, Shall be meet initial
The encoder shall be stored at a temperature of 60:2'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
b-3| fian BE8513' COEREbL 240+ 10KAKEL, BRETDL 1. DRAKEENTI 5. [NEREERTHCL,
Dry heat The encoder shall be stored at a temperature of 85¢3'C for |Sha I “pe meet initial
240410 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
6-4| fizp BE-401+3' COEREDL240+ 1 0BRAKERRYEL, 2A0XRESERY fERREERTAHCL,
Cold BBEID | . SEANELNTTS, Shall be meet initial
The encoder shall be stored at a temperature of -40+3'C specifications.
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
6-5(8EH( 71 TRERVEGEYA 70 %ER2400R . RBOKAEHFRYREREPL L. ORERER| INBREARIHCE,
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.
RE 2K HERR
Step Temperature Durationure
1 -405 C 304
. min
2 +85% C 309
min
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ROTATIONAL ENCODER SPECIFICATION

7-6.

1-2.

7-3.

7-4.

7-5.

7.0, REVEOIEE  Precautions in use

7-1. BRORHKELOA, RARONLOBAOTACRER LAV RCERRL 39, (ROHER)
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.)

REGEE, PROATRUBREN" Zdady (Fel.
During operation, storage in high temperature and humidity .and in corrosive gas
should be avoided

I73-9"ON VAR MBORE OV TREfAL -8, 422" V29" 944, YR+ 91 L5EEL,
FERROLACRBLFT,

In case of pulse count process desian, 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

I73-9" 0N VA7 MBOBBETRO 724 h9-%0NHCEaBRUTT
For your pulse count desian, it should be considered to add C/R filter on your circuit
shown as below.

AG? Bli¥
Terminal A Terminal B

DC5V

I71-%
Encoder

Clat
°Terminal C

7

% V4 V4

FEROFBCERARINPVETE, N VARFCEEN R 20ENHOYETOT, ERLERAN D IO EVESEERVFT
care must be taken not to expose this product to water or dew to prevent possible problem
in pluse output wave form.

FERRA-7 (A RE BRER XEUR BRES AGESHCO-RETURAKRE, FALEL0TY. talHkE, FTERTHS
BAHEEBEEORREET AU DEEEAROLNARECHERNERLE, BRI CAGHORAEZE (N, SHAIRER( L

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 No.

TITLE

Fo

1) I71-% -0BFNRY. TROZRAZEEELFT

r pulse count, recommendation is below.
EANELRF —— B&km¥lE
Order of output signal

A-C 1 00 CWhi

B-C 110 CW Direction
A-C 01 1 CWhi

B-C 0 0 1 CW Direction
A-C 110 CCWhml

B-C 10 0 CCW Direction
A-C 0 0 1 CCWhml

B-C 01 1 CCW Direction
A-C 1 0 1 9

B-C 1 11 Not applicable
A-C 1 11 )

B-C 1 0 1 Not applicable
A-C 010 )

B-C 0 00 Not applicable
A-C 0 00 )

B-C 010 Not applicable

E55

From
itm
If e

NOBSHERLEVERG, BACETH.

—= CWhA CW Direction
—~— CCW#h@ CCW Direction

AR
Detent position

/\\

[EEEN G T  —
= O

20w ti&&Y. ARSHARELE. BESHELLRBLCW R HE.
20w 7 tE&Y. BESHALERE, AGSHELLEBECCWARAREHE.

o O

o =

—_ -
— O

detent position, phase A changes first then phase B change follows,

eans CW direction.

ither phase has no change it is not valid.

_—0 - O
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CLASS No. TITLE ‘

1. GhE®B Resistance to soldering heat

TR0 BhERGEE" CTEGBOLY, BROKLC L, BRIBEORLCL,

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

BhEfFE% Soldering conditions
FEhEORA Manual soldering

AN 38350° CHT, BE38HA A
Bit temperature of soldering iron :350°C or less
Application time of soldering iron : within 3s

Fiyw7EhEDRA Dip soldering

fR&R U1 CHARERER
Printed wiring board: Both-sided copper clad laminate board with thickness of 1.6mm.

79977 KED. 82HE07y 7R RRVR7 7Y T TRABALY, RRRD3A02

-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

70E-p  EREERE100° CAT, BE2ANA

Preheating:

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

thi (BE260t5 C,BRES11#
Soldering:
-Solder temperature: 260+5'C
-Immersion time: Within 5&1s

NEOIEA1D0FRE20ERT 3.
Apply the above soldering process for 1 or 2 times

ALPS ELECTRIC CO., LTD.
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1. BhefBERT S TOMIESR
Other precautions for Soldering

1) BO&SKP. W. BOLARBhENGESHELE, dRFTID,
Please avoid soldering on upper surface of P.W.B. as shown below

B h % ¥

Sl der Terminal
3 h %

Solder P.W.B

2) BREBATNAEEREBUNERNGLTCERELES,
Please solder all inserted metal terminals and bracket to a PWB
3) WhENGE, BARECRERERILEVTTAL,
After soldering ., please not to wash or clean products by liauid such as solvent or
any similar.
4) Selective soldering®al, Dip solderingc#4gsYzv07T,
SHCERRBCANEROLXHREROBLLET,
Please thoroughly test and decide appropriate parameters for soldering by vour soldering
equipment under actual condition of production. (for example . parameters for selective
soldering can be different from for wave soldering.)
5) Soray flaxerDmel, Ea0EEMNST LaxHRALALEIRLTTEL,
If you use spray fluxer equipment . please prevent the flux from entering the inside of
product from mounting side.
ALPS ELECTRIC CO., LTD.
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1. CBRLOEE precautions in use

1) SRoBERRETHOYTEROT, BRRRK S OMBARIRGNBKRAVEORERZECIREIHY T,

BA-ty NN TORGBHEERALELTTEL,

Rt BEAZARETHRH (B JAH, REH. oR, FEH. B341)
EAFY0FSAZERETHRHE (B2 2V RT4, FRA, 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 0as 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. REEETHRAT. RENRRLNNGRRT L. GIROER)-71%49%

BHOYFTOTIRALELEDTTEL,
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) UVIERATHRL, HHEAENLONPEZRENDNGL R BB DREN DY E T,

YNIOTED BASEOENERE, AXAENTTRATIARTOEEROBLUET,

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
equipment which can avoid excessive stress to the product than specified value.

4) HRREEEQLR. TROITEBRAOEERAB T T Hh.,

HEERORTERR150~350, BE20%~BOROREFALRYET,

BREEERD LR, TREETRBEOERHF 2T 7R00. REGLAHBTATEN CONERH KT EY FT.

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) REFMHERTORNEITRAV TATLASEOLRND TTEL,

AFCESELFFRAGTTL, AEFROTEC KV KT,
Insert these switches to the specified mounting surface and mount them horizontally
[f not mounted norizontally, these switches will malfunction

6) BRISVRRTHAINESCERAROBHOAVENRRDBRARORE L

BACLHHYFTOTy MRFBLFHCER (L,

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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