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E#ER I a—4RKRE
Rotational encoder specification

1.—f%%1E General

1-1 #EFEEE Scope
COUHKEFELLTEFRBICAVSMNEREBIRA28FPEO—42)—Toa—F(TBAT S,
This specification applies to 28mm size hollow-hole rotary encoder (incremental type) for microscopic current circuits used in
electronic equipment.

1-2 fZ#4RAE Standard atmospheric conditions.
HER R WBIE (XHFICIEE DILRY . ROKETITS,
Unless otherwise specified the standard range of atmospheric conditions for making measurements and tests in as follows:

BE Ambient temperature :15°C to 35°C
HRHEE Relative humidity :25% to 85%
K[E Air pressure :86kPato 106 kPa

BL. BREELBEEROEEIKETITI.
If there is any doubt about the results, measurements shall be made within the following limits:

BE Ambient temperature 120+1°C
AxBE Relative humidity 163% to 67%
SKIE Air pressure : 86kPa to 106 kPa

1-3 R E &R
Operating temperature range -40°C to +90°C

1-4 RTFIRE &
Storage temperature range -40°C to +95°C

2.##% Construction
2-1<f3% Dimensions
ATHEIRIC & B,
Refer to attached drawing.

3.%E# Rating
3-1 EFEARE Rating : D.C.5V 10mA (ImA Min.)
4. BERMMEE Electrical characteristics
HH E353 PR
ltem Conditions Specifications
4-1 HAES AB2ESDMHEL HEL, F#Ml
Output signal [E<Fig.1>DEYVET B,
format BIRIE VI DELEERT
2 Phase-different signals
(Signal A, Signal B)
Details shown in<fig.1>.
The broken lines shows
detent position.
<Fig.1>
BhEIER 75 M Es H KR
Shaft rotational direction Signal . OLIJTDU’E . .
OFF - i T i
A [ A-CHEF) o
A ( Terminal A-C) ! ! ! ! !
ON T i . i T
BH A P
C.W. | i i i i
OFF 41 ! !
B ( B-CiitiFfH) i | | | |
B ( Terminal B-C) i oy i
ON - b L—
OFF  —i A—t A
A ( A-CifiFFd) i i i i i
A ( Terminal A-C) i i i i i
ON -- e e L
REFEtAR ' : i i i
C.CW. I
OFF - 1 T i
B (B-CHFM) ol
B ( Terminal B-C) 1 oo i ’f
ON ai sl R
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BE EXiS B
Item Conditions Specifications

42 |5HfREE TEERICTH SN B/ UL RE &4 15/%LR /360°

Resolution Number of pulses in 360° rotation. 15 pulse / 360°
for each phase
2214 [ 118)L R
2 defent / 1 pulse
43 |MuFUy A TRRIEEB<Fio.2>Z ML, @EE#%E360°s DES TEELATET 5,
Switching Measurement shall be made under the condition as follows.
characteristics 1) Shaft rotational speed 1 360°+s-1
2) Test circuit : <Fig.2>
<Fig.2> D.C. 5V <Fig.3>
5kQ 5kQ OFF
AtHF HBﬁﬁ%‘
Terminal A od—————————————————————— --5 Terminal B 2.5V
i % EDERw e ON
i ! Encoder
CimF
Terminal C
Z
(E35E) J—ROFFRREE HABEMN25VLULEDIKEEES,
O—RFONIKEE (HABEMN2SVUTOREEES.
(Note) Code-OFF area : The area which the voltage is 2.5V or more.
Code-ON area : The area which the voltage is 2.5V or |ess.
1) |Frauvy I—F®DOFF — ON XUON — OFFDIED H 712.5V D@ BEF IS THRE S 5. it = 5ms
Chattering Specified by the signals passage fime from 2.5V
or from 2.5V of each switching position.
(code OFF — ON or ON — OFF)
2) |BE/ 41X JI—RONDEZD2.5VUL EDBEEEEEFHEL. Fr2 't t:MEBEEDREIC t, = 5ms
(IR R) IMsLLED2.5VULTFOONBREHTHLDET D, Fi=, BE) /A XMIZ2.5VIUT
Sliding noise DFEEIN I MsBHDHE (&, BIOBE /A XEHIT 5,
(Bounce) Specified by the time of voltage change exceed 2.5V
in code-ON area.
When the bounce code-ON time is less than 1ms between chattering (1, or t3)
the voltage change shall be regarded as a part of chattering.
When the code-ON time between 2 bounce is less than 1ms,
they are regarded as 1 linked bounce.

4-4  |fIHEZE 360°+S ' D EEICTIRFBEEET 5., <Fig4>IZHEWT
Phase AT A2, AT3, ATAEF ¥RV NIV REEFEGRL, AN, A12, AT3, AT4=5ms
difference Measurement shall be made under the condition which the shaft is rotated in 360°+s’' In <Fig.4>

(constant speed).
Chattering and bounce are not included in AT1, AT12, A3, AT4.
T4
. —>1

<Fig.4> A12

AES(A- CH) OFF

Signal A | | | L

ON
BIE5 (B - CRA) OFF
Signal 8| L1 1 L 0
:_{TS
> ON
A1l
—>

AEFRE RBOHEATTOTTFHREBOENEMIEISHEASNDGYIIE BOEEREICL>T

FAEWLET  BIRRERE BT RECTHRELET.
Note : Above specification (4-4) is changeable when manually operated, therefore please

check the performance using the circuit in conjunction with the operating knob.
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Rotational encoder specification
BE EXiS g
Item Conditions Specifications

4-5 HERRIE i F- B+ HRFEI=D.C.250VEN N g %, I F- B RIS TIOOMQLL E
Insulation Measurement shall be made under the condition where a voltage of 250V D.C. is Between individual terminals
resistance applied between individual terminals and bracket. and bracket : 100MQ Min.

4-6 it & E i F- B AR IZA.C.300V 1 73 &E Tz & A.C.360V I REENIT %, (V—YEFRImA) B/G- 77— - BBMELSGTNIE
Dielectric A voltage of 300V A.C. shall be applied for Imin or a voltage of 360V A.C. shall be Without damage to parts
strength applied for 1 second between the individual terminals and the bracket. (leak current : TmA) arcing or breakdown.

5.8MAITEEE Mechanical characteristics

=] EXGS R
lfem Conditions Specifications

5-1 LEERAE 360°(TVRLR)

Total - 360°(Endless)
rotational
angle

5-2 P OPIYI%) BESrpMORSTEERLURIET 5. WA 2241 1mMN=m

Detent torque The shaft is rotated at the speed of 5 rom and measured. 1)oa—#%:16+7mN-m
(MaxfE &)
Inifial: 22+£1TmMN-m
After reflow: 16£7mN-m
(Applies for Max. value.)

5-3 POPZI-L 30mIUVY
RUMGIE 30 detents
Number and - (RTYTAE 12°+3°)
position of (Step angle 12°+3°)
detents.

5-4 U FIRE IHFEHDIEED—HRISND Q%173 HEMAS, IHFOHER. ELLHTINENIE
Terminal A static load of 5N shall be applied to the fip of terminals for Tmin in any direction. {BL. i FOMNYIETET S,
strength

Without damage or excessive
looseness of tferminals.
Terminal bend is permitted.

5-5 BOELEIE BOMLRUVEI2IRYARIZI0OND AZE10MMNZ 5, (tvhREIKRE) BDIIR. ELLAZOBNIE,
EE Push or pull static load for 100N for 10 sec. shall be BRRICREAZNIE,

Push-Pull applied to the shaftin the axial direction. (After installing) Without damage or excessive

strength of play in shaft.

shaft No excessive abnormality in
rotational feeling.

5-6 WA B IR &Y 2mmMD LB [220mN-mD B (T E— AV M2 Z 5, 0.2mmp-p T
Shaft wobble Bending moment of 20mN-m shall be applied to the shaft at 2mm from the top of shaft. Less than 0.2mm p-p.

L : Measurement point from mounting surface.

57 |BfTLEDEE AEDESIZRAYFRFEMATIEALZSWN LYMUITRAVFAEDEIE
Notice for RUREBEARDH AN ENES ZEALRTETOREETY. [FATZFT SWICH P.W.B.
mounting EEUR VRNV FRREENTRELLSAREMENHYET, MOUNTING DETAIL

We recommend to hold this device shown in right illustration.

Please ensure you mount the device by holding between the front panel or light pipe and P.W.B.

If there is no mechanical support against pull or rotational stress , FRONT PANEL

it may affect the reliability of soldering joint or robustness of device. ORLIGHTPIPE _—""
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6.MitAMERE Endurance characteristics

A
ltem

EXi
Conditions

R
Specifications

61 |RBEFaHE
Rotational life

%8 T CEIA B 100091410 D& S T50,0004 17 VB G EMEZE 175

(15 42)L1F, 360°11E18)

The shaft of encoder shall be rotated to 50,000 cycles at a speed of

1,000 cycls per hour without electrical load after which measurements shall be made.
(1 cycle:rotate 360° C.C.W. rotate 360° C.W.)

29I ILDIE

70— #%IFEMEICTL +10% / -40%
D EERHF A S 4° LN
WH%:03mmp-pL T

ZOh )TO—EIREEHRTHI L,

Detent torque:
Relative to the previously
specified value +10% / -40%
Rotation play in axial direction:
4° max
Shaft wobble:
less than 0.3mmp-p.

Except above items
specification in clause
4.1~4.6 and 5.1,5.3~5.5
shall be satisfied.

6-2 [nE=gk3 EAR CTREISLICHOEREPICT240+ 8K BRE T 5. 41~4.6RU5.1, 5.3~5.6TEDREE
Dry heat BITE (TAZ AR BRI 2B R IR B £ 1T 5 mRTBHIE,

The encoder shall be exposed at 95+3°C without electrical load for 240+8 h. SRV IEFRFITEREL

Then the encoder shall be taken out of chamber and its surface YIO—%BREBRETHE,

moisture shall be removed. 4.1~4.6 and 5.1,53~5.6

Then the encoder shall be maintained at standard atmospheric conditions for 1 through 2h. shall be satisfied.

After which measurement shall be made. Detent torque measurements
should be made after the soldering
process, and meet the
specification after reflow.

6-3 [RE3k3 EAT TRE-40£3°COIERIERICT240+8BBKRET %, 41~4.6RU5.1, 5.3~5.6TEDREE
Cold B FREDKAEHEMY  AREREI 2BRBERT. WRETHE.

The encoder shall be exposed at -40+3°C without electrical load for 2408 h. JUvIRILOIEFAEFITEREL

Then the encoder shall be taken out of chamber and its surface YIO—®RBREBRETHE,

moisture shall be removed. 4.1~4.6 and 5.1,5.3~5.6

Then the encoder shall be maintained at standard atmospheric conditions for 1 through 2h. shall be satisfied.

After which measurement shall be made. Detent torque measurements
should be made after the soldering
process, and meet the
specification after reflow.

6-4 [ppAkd |ERTRE0+2°C. IEE90-95%RHDER R 2240+ 8B RE T 5. 41~4.6RU5.1, 5.3~5.6TEDIEE
Damp heat BEFRADKSEHEMY | AREREC 2B RERITS. WRYTDHIE,

The encoder shall be exposed at 60+2°C, 90-95%RH without electrical load for 240+8 h.
Then the encoder shall be taken out of chamber and its surface
moisture shall be removed.

Then the encoder shall be maintained at standard atmospheric conditions for 1 through 2h.

After which measurement shall be made.

)OI IEH A FREL
YoO—H%BBEBRT S
4.1~4.6 and 5.1,5.3~5.6

shall be satisfied.

Detent torque measurements
should be made after the soldering
process, and meet the
specification after reflow.

6-5 REYAIIL

TRISRLIZBEY AV L EEFH240E1T5, REDKASESEMYZEERFPIC1. SHEKER

4.1~4.6RUV5.1, 53~5 6IEDRIEE

Temperature BIET B, BRI D&,
cycle The encoder shall be subjected to 240 successive change of Uy EEBMFIFEEL
temperature cycles, each as shown in table below. YoO—#%BREFRETHIL,
Then its surface moisture shall be removed. And then the 4.1~4.6 and 5.1,5.3~5.6
encoder shall be subjected to standard atmospheric shall be satisfied.
conditions for 1.5 hour, after which measurements shall be Detent torque measurements
made. should be made after the soldering
process, and meet the
15 RE RE R specification after reflow.
Step Temperature Duration
VAN
1 _40 0 °c 304 )
-3 min
2 +85 +3 °c 309 )
0 min
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6. Z DIt AtEBE Endurance characteristics

EXiS R
Iltem Conditions Specifications
6-6 | MERAETE SR 40°C, B 70-75%RH. FALKFRIRE  1ppm. RE B9 6885 41~4.6RU5.1, 53~5.6IEDHKEE
Resistance to  |Temperature 1 40°C HmRI DL,
sulfuration Humidity :70- 75% RH UV ZEBMFITEEL
Hydrogen sulfide  : Tppm JIO—%BEEBRT DL,
Time :96+8h 4.1~4.6 and 5.1,53~5.6
shall be satisfied.
Detent torque measurements
should be made after the soldering
process, and meet the
specification after reflow.
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7 1EATF 154 Soldering conditions.

1BH EXCS g
ltem Conditions Specifications
7-1 AT B TERODIFEM L. JIS-C-60068-2-58 R XIEC 60068-2-58(ZHHT B, Yoo—E#: 1=
Resistance to For procedures other than those specified below, Maximum frequency of reflow
soldering heat refer o IEC 60068-2-58 and JIS C 60068-2-58. soldering is 1 time.
ERMMREEZBET DL,
NRDERH LPIHFHEEDFLL
HEADENZ L,
Electrical characteristics
shall be satisfied.
)7n—05E (FRIOT7MLIERERYIO—KEAVEEOERRERELT D) Without deformation of case or
Applied for (Profile shown as below is the mounting surface of excessive looseness of terminals.
reflow PC board temperature of encoder soldered with reflow
soldering reflow soldering by hot wind blasting. Peak Temperature
____260°C 3sec
FemE XIE or
MAX.temp. 230°C ——————————————————~— 250°C 10sec
FERE 180°C —————————————=——
Preheat temp. 150°C ———-
=R '
Room temp.
MIN.2min. 40sec.
AN v
250k 2 408 >
MAX.230sec.
230Fb AR
|
%k & (HIa—HEREETAERA.
Washing : This device is not suitable for washing
ERIRAT ERASNEY)—LIFAEZTITVIREREI0~15wt% DO EHEAL TS,
Solder to be used  :use cream solder with rosin flux 10~15 WT%.
*ERD CEHERE FOMROADYTA—FETIE, [FAEIMEDNENEENHYET DT,
Comment BRYIO—FERLE. FOMHRHERR)IO—FT, CHERABVET,
:Itis not sufficient to solder using only infrared within a reflow furnace
Please use reflow furnace with hot wind blasting
or reflow furnace with infrared rays combined with hot wind blasting .
FEHEAEOEME L. EREHEUSNOTOTFAIVICTIRALEFITET o154,
El#ah LY DIBIHIFE T OTIRFVIHRDPNHEELLHAREEAHYET
TOI7AINDERICH > TEEHICTEE MR TRR 12K,
BRI A TR,
If you do not adhere to this soldering profile above there is serious risk
of causing extreme decrease of operation detent torque and also distortion
of the plastic parts.
If you would like to use any different profile than above , it is strongly
recommended to confirm the conformity of your reflow soldering profile
to this device or please contact us for advice.
72 |FRAEOSE RE : MAX. 350°C {BL. HFICEEMEDLENI L, FIEALEE: 1E
Manual Bit temperature Extensive pressure must not be applied to the terminal. Maximum frequency of manual
soldering B fill : MAX. 3sec solderingis 1.
Application time of soldering iron
NROERRVIHFENELL
SERE BEHF)TO—FEBEDYT—V(FAEIHEHOEE)EEELIZEDTY, HEADIZNZ &,
Note FIRALEDADIFALF T TIHERASNDISE L, BERICTEEMEE SRR Without deformation of case or
B FETITHRREZSL, excessive looseness of terminals.
This condition is assumption of the rework (correction by manual solder)
after solder of reflow.
Please make verification of conformity or check on us for the details.
HEARERTEDIRAEZR—ILR U TTVI RENRRAYFRICASLENRITEE TS,
: Care must be taken not allow foreign material such as
solder ball or soldering flux penetrating into the encoder.
ALPSALPINE CO., LTD.
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8. TOHEIRLN EDTEFE Precautionsin use

8-1 ##8 Appearance
YIAEICHE N H>TEHA, 72120, [FARFFIZELVXEDLN L,
Some surface rust is permitted on the cutting side
however it should not affect solderability.

82 T2aA—HD/INIVANIUMLUBDFREICEVWTIEEMERE—R, 4TI R L RRAX VT AA LEISFELRERBO L. CHEABVET .
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 AREERIEV VI EICTABIFONFE(LOFFIBICTRELHYFET DT, VIR EFABEE TREFEVET,
A phase should be design criterion prior to B phase.
Because A phase has steady on signal or off signal at detent position.

8-4 T A—HD/INNRATMUEDRBRIETRIAILEI—EANDIEEHELFET .
For your pulse count design. It should be considered to add C/R filter on your circuit shown as below.

D.C.5Vv
AllfyF 5kQ 5kQ B F
Terminal A Terminal B
5kQ —5kQ
o — = L1
001pF 1 / /: T a—4H 0.01pF
i 7 i Encoder
Cifi ¥
Terminal C
% 7
8-5 T a—4DOEBMEL. TRIDGKMAEEHELES,

For pulse count recommendation is below.

HAZELIER B85 75 [ E
Order of output signal CWAHR CW direction —_—
A-C 100 CW AMH CCWAHM CCW direction <——
B-C 11 CW direction
A-C 0 1 1 CW A IV HIE
B-C 0 0 1 CW direction Detent position M
A-C 110 CCW AR
B-C 1. 00 CCWw direction i 0
A-C 0 0 1 CCW A AES(A-CH)
B-C 0 1 1 CCW direction Signal A 1
A-C 1 0 1 F3)] : 0
B-C 11 1 Not applicable BISS(B - CRd)
A-C T 11 3] Signal B 1
B-C 1. 0 1 Not applicable
A-C 010 3] 1 1 0 0 1 1 0 0
B-C 0 0 O Not applicable 0 1 1 0 0 1 1 -
A-C 0 0O X
B-C 01 0 Not applicable

UV IRE LY AESMNEITEILE. BIESAEILLIEESICCWAREHIE,
Uy IREELY ., BIESMNEICEILE. ARSAELLIEESICCCWHREHE.
ELLNDIEBTHNEILENEE, ENET D,

From detent position phase A change first then phase B change follows, it means CW direction
If either phase has no change it is not valid.
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8. TOMEIRWLEDTEE  Precautions in use

8-6. EBRDIRENMERFLED T BTARD AL O TEB (RHRER) ICIXEHRLAEN KD TERELEELY,
Please do not design circuit pattern under staking area of the bracket (hatched in below sketch) to prevent miss operation.

90" N

8-7 REEFBRZESLVBERMEN RAPE/IT TS,
During operation, storage in high temperature, humidity and in corrosive gas should be avoided.

8-8 AEAMDAKRKICEZEKIDANET L /NIILREBICERENRETHAREENHYET DT, BAICEHEKSANASENESICTERELIZEL,
Care must be taken not to expose this product to water or dew drops to prevent possible problemsin the pulse wave form.

8-9 ARBRIIA—TAAHEER, BUSHEE, RERH. BHRER. BERBFLLEO—REFHFAICHIT. RiBELLLOTY,
EMHIFEE. TEMEE. FXIRFLESSELGRECEEENROONIARICERSNSGE E, HERIZT
BEEHDRERE N2 ATHHMIZEL,
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 and aviation devices, disaster prevention security, please make verification of conformity or check on us for the details.

8-10 BEV)VIDHEWIB TRIRET HE. TIRFVIEICHAADNFEEL, BTV INELDIENHYET
When the shaft is left in one position where there is no detent stable point for long periods,
It may exhibit an extra light detent feeling caused by the generation of a dimple on the plastic surface.

8-11 HAFZT)TO—RICIYFRHHEIE DA ENTDTEEENELETS,
/7RS4 —EDRHERIZDONTIE, Y7O—RIEOTEELICEE LT AREEHSELLET,
The dimensions change within tolerance mentioned on product drawing due to reflow soldering heat.
Please consider dimensions change of encoder before and after soldering when you design and
set up dimensions of parts, for example knob or slider which is engaged with this encoder.

8-12 YRS LEMNLRNEERFELMADE, BRDEROHEBEELDATRESEAHYET
When excessive impact is applied to the encoder shaft, it may cause deformation of encoder or
damage to encoder function.
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1. BhefBERT S TOMIESR
Other precautions for Soldering

1) EREBAZNGLERBRAENIUTCRARLEY,
Please solder all inserted metal terminals and bracket to P.W.B.

2) BhEfB®, BAECTERERILELTTL,
After soldering, please not to wash or clean products by liquid such as solvent or
any similar.

3) BhEfBA2075%6. 1BBORRERGRAESLR> THHA>TTEL,
If you solder this product twice. second time solder should be started after product
temperature back to normal temperature

4) 2w IR94 7%, 2w 7fiETHRERGLTTEL,
WOREED) w22 70RPTEORKETRAERGENEL, 2V VRRBH TN S HBNIBOY ET.
If product has detent (mechanical click feeling), solder has to be done at detent stable
position. If the shaft is stopped at inbetween detent stable position, detent mechanism
might deform by soldering
AS a result, deterioration to the feeling might be caused.
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1. CHRLOEE precautions in use

1) H2RBERAAETCEOYEHANOT, BARRLS > OMBAZIEaNBIRAVROBERRCTRENOY FT,
-ty MR TORGRHEEALELTTEL,
Rt BEAZARETHRN (B JAH, REH. oR, FEH. B341)
EATY0FFAZERETHRHE (B 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%
BAGYEIOTIHERCESEDTTEL,
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) YNZEBATHEL, WEATAENLONDEERENIDOCRRIRET HRENOYET,
YNIOTED BASEOENERE, AXENTTRATIARTOEEROBLUET,
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, TREETRAEOESHF 2T 7R00, REGLAHATATEN O NERH KT RY 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 15C to 35T 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,

AFCESELFFRAGITL, AEFROTECHYET,
Insert these products to the specified mounting surface and mount them horizontally
[f not mounted norizontally, these products will malfunction

6) BREAHVRRTHERINGTLERAROBASAVENFTRPHARORAL
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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