1. —fi5%E18 General
1-1 BFA%EE  Scope
CORBERFTELTEFRFICAVSMNERERA12EERO—2)—I 30— ISERT S,
This specification applies to 12mm size low-profile rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

1-2 Z#JKEE  Standard atmospheric conditions
AR VBIEIFFICIEEDLELORY . ROIKETITE,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows;

g2 E Ambient temperature : 15°C to 35°C
ExHEE Relative humidity : 25% to 85%
s E Air pressure : 86kPa to 106kPa

{BL. REEZELHEIE. ROEEKETITES,
If there is any doubt about the results, measurements shall be made within the following limits;

g2 E Ambient temperature 120+ 1°C
ExHEE Relative humidity : 63% to 67%
s E Air pressure : 86kPa to 106kPa

1-3 F AR E#EH
Operating temperature range : -10°C to +70°C

1-4 (R EEEEH
Storage temperature range : -40°C to +85°C

2. {& Construction
2-1 sti%  Dimensions
RMTHEIEIZ LB,
Refer to attached drawing.

3. E#& Rating
3-1 EHEE
Rated voltage : 5V DC

3-2 EHEER (EMAH)
Operating current (resistive load)
KinF Each terminal : 0.6mA (MAX. 5mA, MIN. 0.5mA)
JEVIRF Common terminal :1mA  (MAX. 10mA, MIN. 0.5mA)
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4. EXHIMERE Electrical characteristics
IEH ES s PR
Item Conditions Specifications
4-1 |HAES A B2EESDHIHEEHNEL,
Output signal M <fig.1>DBYET S,
format SO RIBIZTAESIEE S
OFFDREMEICHD &,
BESIFHELET
(BRERIE VIV I DEUEETRT )
2 phase-different signals
(Signal A, Signal B)
Details shown in <fig.1>.
The detent position will
always be aligned with
Signal A but Signal B has
no specific position.
(The broken line shows
detent position.)
<fig.1>
EhEIER A5 A &5 H IR
Shaft rotational direction |Signal Output
| |
A (A-CEEFFE) OFF —| | i |_
BrEt 77 A A (Terminal A-C) ON : :
CwW OEF | i
B (B-CI2F-M) _| r
B (Terminal B-C) ON ! !
| |
A (A-CHE 7R OFF —| i i L
REEE A A (Terminal A-C) ON i i
CCw :
B (B-CHEFFS) OFF J I_
B (Terminal B-C) ON .
4-2 |fERE 1EERICTHAETN S/ LAY &40 12/8)LR/360°
Resolution Number of pulses in 360° rotation. 12 pulses/360°
for each phase
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I5H ES s R
Item Conditions Specifications
4-3 (RAVFUT TRCEIE @R <fig.2>% ALY, EERE%360°/sD RS THEELRAET 5,
Switching Measurement shall be made under the condition as follows.
characteristics 1)Shaft rotational speed : 360°/s
2)Test circuit . <fig.2>
<fig.2> <fig.3>
5¥ DC
10ka 10kao OFF —_
ART BET 3 51;_}} NP | | -
Terminal A Terminal B
:r ______________________ 1.5V -{tHe———--- by - ---
g ( Eacrrer i B |
e i el s s L 2
ce? -
Terminal C
V4
((£38) O—RON4REE : HABEMEVELTORKEEZES,
O—FOFFIREE : HABEMNISVELEDIKEEZES,
(note) Code-ON area : The area which the voltage is 1.5V or less.
Code-OFF area : The area which the voltage is 3.5V or more.
1) | FvEULT I—RFDOFF—>ONKEUON—OFFDIED . HH1.5V~3.5V [t;, t; = 3ms
Chattering DEABBICTRET %,
Specified by the signal's passage time from 3.5V to 1.5V
or from 1.5V to 3.5V of each switching position
( code OFF — ON or ON — OFF).
2) |@BE/(4X I—RONDERH D1.5VLL EDEE LT EEERIEL. t, = 2ms
(/NI R) FrR)Tt tmEEDBIZImsUL ED1.5VELT D
Sliding noise ONEREHTHLDET B,
(Bounce) F1-. BE /A XI5V T OHE M MmsH HEE E.
AOEE /A XEFIETT S,
Specified by the time of voltage change exceed 1.5V in
code-ON area.
When the bounce has code-ON time less than 1ms
between chatterings (t; or t3), the voltage change shall
be regarded as a part or chattering.
When the code-ON time between 2 bounces is less than
1ms, they are regarded as 1 linked bounce.
3) e/ (X J—ROFFDERS DEEZEE 3.5V E
Sliding noise The voltage change in code-OFF area. 3.5V MIN.
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I5H ES s R
Item Conditions Specifications
4-4 |MEE I F—EU{THRE 1250V AC 15 FEENNT %, HBBRBIZEOGENIE,
Dielectric ()—2FER1mA) without arcing or
strength A voltage of 50V AC shall be applied for 1min between breakdown.
individual terminals and bracket. (Leak current 1mA)
4-5 [fEZIER I F—EU{F R E 1250V DC EnNg %, i F— BT AR A 12 T10MQ
Insulation Measurement shall be made under the condition HE
resistance which a voltage of 50V DC is applied between Between individual
individual terminals and bracket. terminals and bracket:
10MQ MIN.
4-6 |fItEE ERTEREBMZEIZRY D, <fig.4>1ZH T
Phase-difference Measurement shall be made under the condition which AT =0.08T LI E
the shaft is rotated in constant speed. in <fig.4>
<fig.d> - AT = 0.08T MIN.
BitAm = =
Cw —
AES(A-CR) Hlsl
Signal A — ON
OFF
BES(B-CR)
Signal B L —0ON
s AT
REHHA . 1 .
CCW }‘—'(
— OFF
AES(A-CR) B
Signal A — 0N
OFF
BEs(B-Cid)
Signal B ON
. L BT
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5. #MiAItERE  Mechanical characteristics
IEH ES s PR
Item Conditions Specifications

5-1 |2HEEAE 360°(TU KL XR)
Total rotational 360°(Endless)
angle

52 |9y ILY 3+2mN-m
Detent torque

{HL.-10°C~+5°CTIZ.
EAEERT BT L,
Shaft rotatable

at -10°C to +5°C

5-3 [y RBRUME 129979
Number and position 12 detents
of detents. (RTYTHE 30° £ 3°)

(Step angle:30° * 3°)

5-4 |EHDLSIERE DL KR UEIRYAMICSONDEF EE 10FMEMZ 5, BOWE., ELEIERLS,
Push-pull (P.W.B. H{TIT#) HEEDERENGCESRH
strength of shaft Push and pull static load of 80N shall be applied to the HREEBRET AL,

shaft in the axial direction for 10s. Without damage to, or
(After soldering of the P.W.B.) excessive play in shaft.
No excessive abnormality in
rotational feeling.
And electrical characteristics
shall be satisfied.

5-5 |dmFIREE I FEmDEBD—ARIZINDF#FEE 10 EMZ 5, ELWAHARUEMTRE

Terminal strength A static load of 3N shall be applied to the tip of ELGENIE,
terminals for 10s in any direction. Without excessive play in
terminals or poor contact.

56 &4 B 2L IR DN S 5MmMD L EIZ50mN-mD B FE—AURE 0.7xL/30mm p-pLLA
Shaft wobble mz%. 0.7xL/30mm p-p MAX.

A momentary load of 50mN-m shall be applied at the (LIZEfH RETHHIFE
point 5mm from the tip of the shaft in a direction T5.)
perpendicular to the axis of shaft. (L:Shaft length)

57 |[BADARASA+ARAS [BIZINDIHLSIESHELZMZ S, 0.4mm p-p LA
Shaft play in Push and pull static load of 3N shall be applied to the 0.4mm p-p MAX.
axial direction shaft in the axial directions.

5-8 |BADEEIRLAE EEIHASEMmMODILEIZ20NDER EL 10 EMZ 5, ELWASRV BEIAYD
Side thrust (P.W.B. FH{FIT&) HWIE, X BWMHICER
strength of shaft A load of 20N shall be applied at the point 5mm from the DIENZE,

tip of the shaft in a direction perpendicular to the Without excessive play or
axis of shaft. (After soldering of the P.W.B.) bending in shaft.
No mechanical abnormality.
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IEH ES S R
Item Conditions Specifications
5-9 |EADEIEAETS AERIZTAET 5. 3°LAA
Shaft play in Mesure with jig for rotational angle 3° MAX.

rotational wobble

5-10 |[FA TR THEO FATERITEEI2LS, [FATFZFITE, BRI
Resistance to Specified by the clause 7 "Soldering conditions". ETHR T AL, T ELL
soldering heat HAERWHICERE DR

b

Electrical characteristics
shall be satisfied.

No mechanical abnormality
such as a excessive play.
BRBIIIFAZEERED
95% L LFLWMIALZTEN
TWaZIE,

A new uniform coating of
solder shall cover a minimum
of 95% of the surface being
immersed.
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6. MAMEEE Endurance characteristics.
I5H ES s PR
Item Conditions Specifications
6-1 |Lop>BidFantaE £ 8 f CEE EE600~ 1,000 17 )LDEST, 30,000 FrB)T 4, t3 = 5ms
Rotational life YAV IVEIREBIEE TS, (1A U)LIE, 360° 11£1R) NIV t, < 3ms
The shaft of encoder shall be rotated to 30,000 cycles at Chattering t;, t; = 5ms
a speed of 600 to 1,000 cycles per hour without electrical Bounce t, = 3ms
load, after which measurements shall be made.
(1 cycle: rotate 360° CCW rotate 360° CW) )Y BEDESTNDI L,
Detent feeling has to
remains.
6-2 |zt JREA40 £ 2°C. iBE90%~95%DIERIBERIC MEPRBERBET D,
Damp heat 240+10BFEINER . BB, BBHI21. 5B/ (4.1~4.5and 5.1)
RET 5, Specifications in
The encoder shall be stored at a temperature of 40 + 2°C clause 4.1 to 4.5 and 5.1
with relative humidity of 90% to 95% for 240+£10 hours ina [shall be satisfied.
thermostatic chamber.
And then the encoder shall be subjected to standard
atmospheric conditions for 1.5 hours, after which
measurement shall be made.
6-3 |t EFIE JBESS5 + 3°CHIERIEFIZ240 + 10FRIKE%.
Dry heat HIR.EEDIC1. SERKRET S,
The encoder shall be stored at a temperature of 85 + 3°C
for 240 + 10 hours in a thermostatic chamber. And then the
encoder shall be subjected to standard atmospheric
conditions for 1.5 hours, after which measurements shall
be made.
6-4 |EEFFE JBE—40 + 3CHIEREFIC240 + 10KMKER.
Cold R, EEDIC1. sEBKRET S,
The encoder shall be stored at a temperature of -40 + 3°C
for 240 + 10 hours in a thermostatic chamber.
And then the encoder shall be subjected to standard
atmospheric conditions for 1.5 hours, after which
measurement shall be made.
6-5 |M%& T 60cmDESIYEMDIEBDARMNSE =21 )LEKRST- ELWVER. BIBEHK
Free falling aVH—rDRLEICEAISETSES, AR (4.1~45RU5.1)
The encoder shall be fallen freely at any posture from FHRET DL,
60cm height to the concrete floor covered with vinyl-tile, (BL. WmFEDOERITERLS )
after which measurement shall be made. No excessive deformation
or damage.
(Except the deformation of
terminals.)
And specifications in clause
4.1to 4.5 and 5.1 shall be
satisfied.
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I5H ES s R
Item Conditions Specifications
6-6 |MiiRTE 10~55~10HzEE LT HIREN(1EHA1 5/4RIE1. 5mm)  |#IEIREERE T HL,
Vibration X Y. Z, & AMIZ2BEMZ 5, (4.1~4.5and 5.1)
The following vibration shall be applied to the encoder, Specifications in clause
after which measurement shall be made: 4.1 10 4.5 and 5.1 shall be
The entire frequency range, from 10Hz to 55Hz and satisfied.
return to 10Hz, shall be transversed in 1 min.
Amplitude (total excursion): 1.5mm.
This motion shall be applied for a period of 2 hours in each
of 3 mutually perpendicular axes (A total of 6 hours).
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7. [FAEfHTEE  Soldering conditions

7-1 FXAFEDIZE  Manual soldering
mE350°CLLTR ., B3R LIA

Bit temperature of soldering iron
Application time of soldering iron

: 350°C or less.
: within 3s.

7-2 T4y FATZDIHBE  Dip soldering

FERER 1. 6 FEARERR
Printed wiring board
TIV9A
MOE|REICTFIVIADRANGENE,
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 middle of its thickness.

: Single-sided copper clad laminate board with thickness of 1.6mm.

: HEO. 82 EDTIVIRERAVWRAR ISV —ICTREES L. ERREDF2ERTEL.

-Flux shall not come into contact with the component side surface.

Te—F EWRKREEE100°CLLT, BE15 LA
Preheating :
-Surface temperature of board
-Preheating time

: 100°C or less.
+ within 1 min.

IEATZ

Soldering
-Solder temperature
Immersion time

: JBE260°C + 5°C, BfE3# £+ 1F LIN

1 260°C = 5°C.
: within 3s £ 1s

LEDIRE1EIFEIF2ERET 5,
Apply the above soldering process for 1 or 2 times.
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|EC12E12504

8. M. MYFEL LD TEE Precautions in use

8-1 REEER. ZRDEMRVERMEA RhERITTTSEL,
During operation, storage in high temperature and humidity, and in corrosive gas,
should be avoided.

8-2 TA—FD/INIVAAIUMLBOEEFICE VW TEBERE—R, YTV T L RRAF VT8 LEIC
AEL. REHERO LHERENET,
In 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.

8-3 RBERIFV YV MEICTAESIXFOFFREE TR ELLYFET DT, VIR RAB S EETHRIBWEY,
Signal A should be design criterion prior to Signal B.
Because Signal A has steady off signal at detent position.

8-4 TaA—FD/NVAAIVNMLEDEBRIITRDIINEI—ELNDIEEHRELET,
For your pulse count design, it should be considered to add C/R filter
on your circuit shown as below.

AT BEF
Termipal A Terminal B
5vDC
10ka 10ko
10ka 10ka
I73-%
0. 01MF Encoder 0. 01MFF
Y N |
| |
| |
| |
CE?
Terminal C
7 7 7

8-5 RBBDARKICEHEKAIMINET L NILRARBICERENRET HAREENHYET DT,
HRICEEKDDI NGNS ERVET,
Care must be taken not to expose this product to water
or dew to prevent possible problem in pluse output wave form.

8-6 EEAMM. FmRE~NOARE S OEER (TR T TSI,
Please avoid to medical instrument because this encoder is audio use.
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1) I a—45ORKRLEL. TROFWAZEHRELET,
For pules count. Recommendation is below.

_—
CWZA [ CWAMH CCWA T
CW Direction A-C 0 — 1 0 — 1
D — D& B-C 0 — 1 1 - 0
CCWHMH Detent position AEEHN0—-1LEELI-E. BESDELHLO0~1T
CCW Direction //\ HNIECWARTH S,
“ When Signal A change is 0—1 and Signal B change is
AfES(A-CF) : : 0 0—1, means CW direction.
Signal A i i 1
| |

i AEEN0—-1EEELI-B . BESDEEN1-0T
BESECH [ O BhiECcCWEATHS.

Signal B — 1 When Signal A change is 0—1 and Signal B change is
1—0, means CCW direction.

A-C 0(0|1|1|]0|0]0O|1]1
B-C —|O0|Of1[1|[—[OfO|1
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1. [FALEFFICET 5 OMTEERE
Other precautions for soldering

1) BEDKSITP.W.B. O LEICIFAEFITET DEHRE. HEITTEU,
Please avoid soldering on upper surface of P.W.B. as shown below.

|FAK i
Solder Terminal
% J3|A1 i 5
/
y A
? X
L/ —
[ 9 s
Solder

2) ERICEASNDIEBREXIZALZFIFLTCTHERBEWNED,
Please solder all inserted metal terminals and bracket to P.W.B.

3) [FAEFIFER, BRIGE TRRZERELGEOTTSL,
After soldering, please not to wash or clean products by liquid such as solvent or
any similar.

4) Selective soldering®HZ & &, Dip solderingE EHNELZYET DT
FRCEHRBCRIERO LFHREELBELLES,
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.)

5) Spray fluxer@iH&(F. HADEZEAHDSAuXAERALGZNESICLTTELY,
If you use spray fluxer equipment, please prevent the flux from entering the inside of
product from mounting side.

ALPSALPINE CO.,LTD.

APPD. CHKD. DSGD. TITLE ZDO#FEZEIE (DIP/FIEAT)

0OCT,22,2015|0CT,22,2015|0CT,22,2015 Other precautions (DIP/Manual soldering)

S.Urushihara| K.Sasaki | Y.Ashida [DOCUMENT No. c—2

SYMB.[ DATE |APPD.|CHKD.|DSGD. EC12E12504 (12/13)

| Confidential |




| Reference

1. C#EAL®MEE  Precautions in use

1) ZESRIEABECEHYFELADT, FRREICI>THBARDNHSRNBICRALERAESTEZECITHEN
HYFEY,
Bl —tEYrRIZUT OHRGEBMEEALENTTSLY,
AL, BRAE A REFRLE T HEM (B T LM, 1HEH. &1k, BHEH. BEH)
ENFOOXYUHRERET HEM (B2 )2 FT L, RBH EEFD
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-weight siloxane gas.
(silicone base rubber, lubricant, glue)

2) BREERRT. RIBEEITIRET. RANHRZICHNIRET TR, HFREROER)—IDVHELET S
BNHHYFETOTITHERITESENTTEL,
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) URIERATHRIC. BMISHRERTEULOAOEEFEN MO LEHAARET DHEANHYET .
YRIDTECL HBABEDENEE X REFMEUT CTHRATELRENREEZLBELLEY,
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) FRERESHEODLR. TROGETRIBOERFERITEFEA,
BEFGOREILER15C~35°C, BiE25%~85%NIREFHICRYET,
FREESEEO LR, TRGETRAMOERBEEITISE L. BESICHERRENTRENESIHHERA
WEITHEYES,
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°C to 35°C and related humidity 25% to 85%.
When this product is operated at temperature near form upper or lower limit of operating
temperature range, feasibility must be examined by each product specification.

5) HAXKEZREDCIMEATTHEALTKEIZZSLSICEFIFTTSL,
KEIZGEBRVWEERHFFTET EBHEFRODERELGYFES,
Insert these products to the specified mounting surface and mount them horizontally.
If not mounted horizontally, these products will malfunction.

6) ERAZVRETERAINFTLERNROSALAYHAFTROLBETRORRELE
BHENHYET DTEYMREFIZFHIEEIIZEL,
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.

ALPSALPINE CO.,LTD.

APPD. CHKD. DSGD. TITLE CHEALDZE (H&)
OCT,15,2015|OCT,15,2015|0CT,15,2015 Precauyions in use (Common)
S.Urushihara| K.Sasaki | Y.Ashida |DOCUMENT No. cC—4

SYMB.| DATE |[APPD.|CHKD.|DSGD. EC12E12504 (13/13)

| Confidential |




0

COMIT6 o,
WITHIN THIS LENGTH

EROMEFEE
THE DIRECTION OF

3.5 +0.5 TRADE MARK IS OPTIONAL
25 \ 14
5 XJ 12. 4
5 5 12 +0.3
8.2
(0.8) 1.5 8.2
= 1<+_ =7 3
i ﬂ?!b w| v o 5
~ , o| < S
— N o~
] ' “ - s S o
D
i B+
$6.8 +0.1 YES TERMINAL
TERMINAL 5 o
T o O+
3.5 +0.5 MOUNTING SURFACE TERMINAL
EfF-HER GFERE£0.1)
«EARLYRE-E
P.W.B. MOUNTING DETAIL
(TOLERANCE=0. 1)
VIEWED FROM MOUNTING SIDE
InF e imEEE (10:1)
13.2 DETAIL OF TERMINALS
+0. 1 +0. 1
2 0 ‘ ‘ 2 0 [1]
[ [ | | 0.9 0.1
Lo .
~ Qo
- .
G
5 EEGERADHEE
0.1 TOLERANCES UNLESS OTHERWISE SPEC
3-®1 o 7%HOLE L =10 +0.3
HEIRWRE t=1. 6mm 10 <L <100 |=0.5
P.W.B. 100 < L |=0.8
ol +5°
ANGULAR DIMENSION
12 PULSE Loayy
SHAFT COLOR:GRAY ’
PART NO. NAME MATERIAL NAME CODE FINISH
ALPSALPINE CO. LTD.
DSGD. &Y 12 SCALE
H,MIURA '95-12-08 2:1
CHKD. TITLE
M,ENDOU '95-12-08 @‘5 12f2 T oa—4
APPD. UNIT DOCUMENT NO.
SYMB DATE APPD|cHKD|DsGD| S,MIZOBUTI  '95-12-08 m m LE2123G
12E1240406 Confidential




