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ROTATIONAL ENCODER SPECIFICATION

1_

1_

2!

-M%A General
-1 JEREA Scope

CORBEQELVIRFRBIAL AN ERORAIOW0-9) -1 -5 ER YA,

This specification applies to 35mm size rotary encoder (incremental type) for

microscopic current circuits, used i
-2 @EKE Standard atmospheric condi
HBRUNTBHCETOEVRY, TOKETHEI,
Unless otherwise specified
and tests is as follows;
B E Ambient temperature
B8k Relative humidity

% 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
#dEE Relative humidity © 63% to 67%

AR

3 fASRER
Operating temperature range

Air pressure

4 REREER
Storage temperature range

#& construction
-1 %% Dimensions

n electronic eauipment

tions

the standard range of atmospheric conditions for making measurements

:15°C to 35°C
: 25% to 85%

: 86kPa to 106kPa

: -40°C to +85°C

: -40°C to +85°C

AR &5,
Refer to attached drawing
3, % Rating
-1 FH#A8 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
Shaft rotgﬂ 0nJ] direction Sﬁqﬁ%l Bh %%t .
A(A-CRIE) OFF7 711 i ¢ w_
A(Terminal A-C) ON [ N I
Bt A A R
C.W. _ : ' :
B(B-CH&IMA) OFF ™71 1t [ 1
B(Terminal B-C) ON S O EE P B
A(A-CBTR) OFF—1: [ 10 [ !
A(Terminal A-C) ON N I I N
A —
o 3(8-CHiA) P
(Termlnal B-C) ON S Y R
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|IREFERENCE

CLASS No.

TITLE BEpI1-9" BRE

ROTATIONAL ENCODER SPECIFICATION

Iﬁ% %nmtm% Sogiﬂcmﬁms
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>%A, B&U%360° - "0k (AL LIES 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
50 5o OFF
Al Ble¥
Terminal A Terminal 8 2.5V - S PATAF
i 2193—73 S
| f/ f/ | Encoder ON
(IS t,
- o ClY |
) Terminal C
7,
(%) J-FOFFKE ' WABEH2. HVAILOKEEED.,
J-FONKE EXE 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+9977  |3-FOOFFONRUON-OFFOE®, $42. SVORBERL (8F35. | tptysems
chattering Specified by the signal’s passage time to 2.5V of each
switching position (code OFF-ON or ON-OFF).
2)[@8/ 472 |3-FONOBAO2. SVHLOZEXBRALL, FroY o L, T @ALORL  [t, S Bms ]
N TIE) e [AMSHED2. BVNTOONSAB%I350¢15, §r, B/ ABE2. VAT
(B ) NERFIMSHaREE. NOBH/ 1 ZLHKT3,
ounce Specified by the time of voltage change exceed 2.5V
in code-ON area.
Wwhen 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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CLASS No.

TITLE BEpI1-9" BRE

ROTATIONAL ENCODER SPECIFICATION

4
e Bnditions soea}ificatﬁons
A-4| g2 360° - 5 OFAL TRENEIRT B <fig. 4>egnt
hase - AT1, AT2, AT3, ATABF p5Y277" RUN 97258350, A1.dre, 013 hrdzons
ITTErence —|veasurement shall be mage under the condition which the |!N<M1d.
shaft is rotated in 360 -s™ (constant speed).
chattering and bounce are not included in AT1,AT2, AT3, At4
<fig. &> 442>444‘££I:1
‘ AT2
A3 (A-CR) — OFF
2 (A-
Signal A (__ON
BEZ(B-CH) OFF
Signal B ON
AT 3
AT1 =
EEER: BRRACIOTFRRMEOL ARV RAI Y VIE, HOBKARL |
OTELALET, OBFABRBERC CEIML T,
Note:Above specification (4-4) is changeable.When
operate by manual. Please check performance using
actual circuit and knob.

-5 B ®I-RARAECD. C. 250V 3, RI-BARAETLOOMQNL
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-BiRRARA. 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)
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CLASS No. TITLE BEFI1-9 BRE
ROTATIONALENCODER SPECIFICATION (SW01)
h. EsMKE Mechanical characteristics
L4
e Bnditions soﬁincmﬁms

5-1|fEkAR 360° (I7FLR)

Total rotatio- 360° (Endless)

nal angle
SSIEDTPVINY, 30+15mN-m

Detent toraque

MAKESRE :30£20mMN-m
After Endurance life:

30+20mNm

5-3[ 70y 5% 3087w
Number of 30 detents
detents. .

(12¢3 step)

MU BFERORBO-h@ALONOAE 1ARNA A, , BFOKE, ZLUA" 7H50CE,
Terminal A static load of 5N be applied to the tip of 8L, BFOBHYRTILT A,
strength terminals for 1 minute in any direction. Without damage or

excessive looseness of
terminals. Terminal
bend is permitted.

-5\ OB oIFER WRLEE  AOBLARE100NONE 108RENZ S, HORB, ZLLAYOKLCL,
Push-pull WolF &R WO FAEK1OONDNE10BENZ 5. BREARRHHLCL,
strenath of | (twhELKE) Without damage or
shaft Static load of 100N (push) or 100N (pull) shall be excessive play in shaft

aoplied to the shaft in the axial direction for 108s. No excessive
(After installing) abnormality in

rotational feeling

REFERENCE

-6 819 BrEsy 2mmOfiglc 20mN -mOBET-X7 hEMZ %, 0.2mmp-pHT
Shaft wobble |Bending moment of 20mN-m to be applied to the less
shaft at 2mm from the top of shaft
MIFTYSIINTEE 0. 6mmp-phT
Shaft play in 0. 6mmp-p MAX
axial direction
o-8l §OmERAN 9 |AERE THES 3. 4° B
Rotation play |Measure with jig for rotational angle. 1°MAX
at the click :
position
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REFERENCE

CLASS No.

TITLE BEFI7I-78KE

ROTATIONAL ENCODER SPECIFICATION

6. ilZA%& Endurance characteristics.

hit

x
Bnditions

Spea}ifioat?ons

6-1

U5 8EmtteE
Rotational
life

BRATHEER1000%/200%E T, 50, 0004 2 EkifFEf3.
(1849201, 360 1%%)

The shaft of encoder shall be rotated to 50,000 cycles at
a speed of 1000cycles per hour without electrical load
after which measuremgnts shall be made;

(1 cycle: rotate 360 CCW rotate 360 CW)

29w 2p47:30£20mMN-m
Detent toraue

T0RANBREERETECL,
Except above items,
shall be meet initial
specification.

b-2

e
Damp heat

E§60;2LC,ﬁﬁ90w95%®ﬁﬁﬁﬁ¢w240i10%@&%&E0$b\ﬁﬁ@*ﬁ%
HERYESERDL L. SERNERNTT 3,

The encoder shall be stored at a temperature of 60t2'C

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

[Tl
Dry heat

BE8513 COERBDT240+10BRAKED, ERETTL1. SHRARELNTT A,
The encoder shall be stored at a temperature of 85:3°C for
240110 hours in a thermostatic chamber. Then the encoder
shall be maintained at standard atmospheric conditions for
1.5 hour, after which measurements shall be made

6-4

cold

3@;40i3‘C@ﬁ%ﬁ¢ﬁ240110ﬁﬁﬁ§ﬁmU$b,ﬁﬁ@*ﬁé&éEU
FREgDC 1. DHEAKEENTT D,

The encoder shall be stored at a temperature of -40+3'C

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

BEFA
change of
temperature

;ﬁ%ibtﬁﬁﬁ47w@ﬁﬁ240@ﬁj.ﬁﬁ@*ﬁééamuﬁﬁﬁﬂ¢wi.5%@&%%
‘Fi %)0

The encoder shall be subjected to 240 successive change of
temperature cycls, each as shown in table below.

Then its surface moisture shall be removed. And then the
gncoder shall be subjected to standard atmospheric
cogditions for 1.5 hour, after which measurements shall be
made.

344 B
Step Temperature

1 -402% °C

HEEE
purationure
304
min
304
min
304
min
304
min

Ha
Standard atmospheric conditions
+85% °C

2
3
4

b
Standard atmospheric conditions

nERsERIHCL,
Shall be meet initial
specifications
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REFERENCE

CLASS No. TITLE BEFI1-9 BRE
ROTATIONAL ENCODER SPECIFICATION

7. 0%, REVEOIEE  Precautions in use

T-1. REGEE, YRORFTRUBRLAN Zda#YTTEL,
During operation, storage in high temperature and humidity ,and in corrosive gas
should be avoided

7-2.I73-9" 0N hZN22 MIBORF RV TRBERE" M 4277 U7 944, VZ$27 94 L% HEL,
FRERO LUEARLZ S,
[n case of pulse count process design, 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

7-3.I73-9"ON WZADZ MIBORRBTROZ4 L 9-20naCEEBELFT,
For your pulse count desian, it should be considered to add C/R filter on your circuit
shown as below.

AlF Bli¥

T inal A Terminal B

ermina 0C5YV
I731-% L
Encoder — 0. 01MF

Cla¥
°Terminal C

7

% V4 V4

T-4. FR2GROABLERARHNRYETE, N VARV CEEHEEIRURMHGUETOT, ERCERKAN A DO RV S IREBVFT,
Care must be taken not to expose this product to water or dew to prevent possible problem
in pluse output wave form.

T-5. ABaB-7" (A BB, BRER. FERE BRER. AGEBRCO-RETUGALRS, FELEHOTT. £EHEE TERTER
BkEERECORRET LU DERYNROLNHARECERTNEREE, BRI CACHORBAE (D, SHANCRA(KEL,
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.

ALPSALPINE CO.,LTD.

APPD. CHKD. DSGD. TITLE BEFI -5
NOv. 05. 2004 Nov. 05. 2014[Nov. 05. 2014 ROTATIONAL ENCODER
DOCUMENT NO.
SYMB | DATE |APPD |CHKD | DSGD 3 URISHIRARK) M. ONO 1 ASHIDA HhLE235-5H (6/6)
| |

Confidential




|REFERENCE

CLASS No. TITLE
1) I73-9° -OEENEL. TROZMALERELEY

For pulse count, recommendation is belov.

ENELER ——= EEY AR KA

Order of output sianal

A-C 1 00 CWHhi

B-C 1 1 0 CW Direction

A-C 0 1 1 CWHhi

B-C 0 0 1 CW Direction

A-C 1 1 0 CCWhM

B-C 1 0 0 CCW Direction
A-C 0 0 1 CCWhM

B-C 011 CCW Direction
A-C 1 0 1 £0

B-C 1 1 1 Not applicable
A-C 1 1 1 N

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

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

B-C 010 Not applicable

—= CWhi CW Direction
—~— CCW#h@ CCW Direction
ALVAIL:
Detent position
/<§$\\ﬁ
AE%(A—CE)W | i | r— 0
Signal |
1
. — | I 0
BES(B-CH) | | |
Signal B | | L
| | |
A-C 1 1 0 0 1 1 O
B-C 0O 1 1 0 0 1 1

20w t1&&Y. ARSHARELE, BESHELLURBLCWRELHE.
20w 7 tE&Y. BESHALERE, AGSHELLEBECCWARAREHE.
EEOR0DBSHRRLEVRG, BNCETH.

From detent position,

it means CW direction.

If either phase has no change

it

phase A changes first then phase B change follows,

is not valid.
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C

LASS 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
FEhEOR/A Manual soldering
/I 88350° CHT, BR3BHA

Bit temperature of soldering iron
Application time of soldering iron

Fiyw7EhEDRA Dip soldering
iRER ‘1. CRERERER

Printed wiring board: Both-sided copper clad laminate board with thickness of 1.6mm.
77w7Z  EOD. 82WLED77 w7 RERLEAKX 772 - TEAmEIK, ERREN3202,

Flux:
-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

A\

350°C or less
Swithin 3s.

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

NEOI®R%10FRE2E@AT 3,

Apply the above soldering process for 1 or 2 times

ALPSALPINE CO.,LTD.
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|REFERENCE

1. BheRDERT S TOMIESR
Other precautions for Soldering

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

[ h %
Solder

B h %
Solder

as shown below

¥
Terminal
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#4g5Yzv07T,
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 flaxermel, Ea0EEMNST LaxiRALALEIRLTTEL,
If you use spray fluxer equipment . please prevent the flux from entering the inside of
product from mounting side.
ALPSALPINE CO., LTD.
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1. CBRLOEE precautions in use

1) H2RBERAETCEOYFHNOT, BARRES > OMBAZNIEaNBIRAVROBZARCTRENOY FT,
BA-ty NN TORGBHEERALELTTEL,
Rt BEAZARETHRH (B JAH, REH, oR, FEH. B341)
EAFY0FFAZERETHRE (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. XBEETHRET. REVERLNNARAT TR, RIAOER) -75%%3%
BABYEIOTIHERCESEDTTEL,
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) YNZEBATHRL, WEATAENLONDEERENIDOCRRIRET HRENOYET,
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) GRAEEROLR. TREOECREFOREHERETE Fh,
HEERORTERR150~350, BE20%~BOROREFALRYET,
BREEERD LR, TREETRBEOERHF 2T 2R00, REGLAHBTATEN O NERH 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 deagree 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,

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

6) BEAHVRRTHERINGTLERAROBASAVENTRPHRRORAL
BHCLEHHYFTOTy MREBLFHCER (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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1 | 2 | 3 4 5 | 6
_36.5 4-3.5 2540 5 ® s
30 212 @) (B) PORT I ON
4.5 ®)
- 16.5+0. 1 Y
29. 4 ° 3-510. 05 3-0. =
7. 2 B 3-7 s
§23 o )
S s = =
o) —+I o~ ’ .
- S = ®
S < R | Ju <25
S T8 PG g8l X : : B X
bl R |, o=
< - =oes |
o < aégaﬁz : @
3 N (E—— | =s%3, ° O
il ] - Ra0tauERL s, BH#@ SHAFT DETAIL
A NN THE POSITION OF
o 2-1.5 2 o AC B 2{9$ TRADE MARK 1S OPTIONAL.
& B & ) 2 Y bbb
N \MOUNTING % STRAIGHT
CONTACT CASE SURFACE 410.05 320.05 , |\ N
COLOR:BLACK @) o < O?(D o1 540 15 -
HEOSBEBRBNUEASRZELEER A < L x40 &R IR X0 —a— | o
THE METAL PART OF H f \O SPECIFIED AREA \ S H
DOES NOT PROJECT FROM — L OF 4 . .
THE MOUNTING SURFACE T = ©
WEZZ Q o ) I
RERTEE BSHAM ition 22 NS 140%8 Y iy =4 o
BBE +0. 1HRUHELS o SPECIFIED AREA - IS
HEBUERALBERINSETHY, 4-9%0.05 15.6+0.05 1] OF 44 ©
o LG e K 2%,
. W. B. L SPECIFIED AREA : 4-C0.3 [ o 6210, A ¢
TOLERANCE £0.1 OR 1 o 1 ° Q/f.cfﬂ 0.8+0.05 || 2.62£0.05 3, 0. 5
VIEWED FROM MOUNTING SIDE. Y SIS 0| o | 3.6210.05 0.8+0.05 . &
KEEP OUT AREA SHOWN IN SHADE PORTION : 7 =l Vs, X
FOR FRFERENCE, AND DOES NOT MEAN ABSOLUTE = I CLo | © DETAIL (© DETAIL bk 3 v
PROHIBITION OF WIRING THERE. < S pey| e S e B CENTER HOLE DETAIL
; = : S ~ls| te0s
3640.05 LO M\“_L - - / = SEE(*)JIFIED AREA ——— wﬁﬁn .
o | * L
i === 4 % e oo
= 0.1 o Il . % P
1\ L.5%" - ‘10%E S| #4 ge C.W. ROTATION ———=
=l \e K © @ S SPECIFIED AREA o @ C.C.W. ROTATION =
. - 9 H - 4-0.8 OF 34 . AbL=h STRAIGHT
- OFF
Iy ey & _ o © Br4E A-C TERM. on
¥ AbU-b STRAIGHT LU AR L OFF
B-C TERM.
L,% BavYy FEATURE DETAIL -ON
pulg Nl SECTION YY
2| h - o — —
:l’l 7V U B - o o 3 PART NO. MATERIAL SPEC/NAME FINISH
. Lo g ° +l +| ©
I 90 > g _ : ALPSALPINE CO.,LTD.
N @ s Sl o BEGEBRAOFRE
= Z, Kl TOLERANCES UNLESS OTHERWISE SPEC DSED. SCALE ~ I NO.
5 = | L=10 £0. 3 Y.ASHIDA  2016-10-13 15P/30C
0.1 ACTTB T
2-1.5% | 10 <<L<<100(20. 5 CHKD. TITLE
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3 HéLoEg TERMINAL DETAIL &5 APPD. UNIT | DOCUMENT NO.
ANGULAR DINENSION| T NO. SYMB DATE APPD |cHKD |DSGD |S. URUSHIHARA 2016-10-13| TN LE235A05
I I I e :
) 2 L [ [ 1 | [ [ [ | EH Confidential




