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No. F385332M

SPECIFICATIONS

1. THIS SPECIFICATIONS APPLY TO EC16B24204 ROTARY ENCODERS.

2. CONTENTS OF THIS SPECIFICATIONS.

41621630
LE2160A

3. MARKING

-MARKING ON ALL UNITS
EIA DATE CODE

4. REMARKS

-FURNISH PACKAGE
N%S 1, WASHER: 1

‘This unit uses polycarbonate. To be careful for using this unit in such violent

gas atmospheric condition as ammonia, amine, alkal ine aqueous solution, aromatic
- hydrocarbon, keton, ester, alkyl hydrocarbon, etc. L o

-Marking = in specifications shows standard and condition for application.



1. -@%% General
1-1 #8ER Scope
- COHIBBEL L TR IRBCAL SR SRR 1 6EIXD-9Y-13-SC 87 8.
This specitication spplies to 16mm size (ow-profite rotary encooer (incremental tyoe) for

miCroscopic current circuits, used in etectronic eauioment.

2-1 #3¥8 Standard atmospheric conditions

EERHCETOSURY, XOUETHYS.
unless otherwise specified, the standard range of atmosoheric conditions for making measurements

and tests is as foliows:

2 % amient temoerature 115°C to 35°C
3% Relative humidity 1 25% to 85%
A & Air pressure : : B6kPa to 106kPa

BUL. HBEEULASE. XNBRUBTHES,
lf there is any doubt sbout the results, measurements Shall be made within the foltowing {imits:

3 1 ambient temoerature 120 £1°C
HBI2Y Relative humidity 1 63% to67%
! B Air oressure . : B6kPa to 106kPa
1-3 wEIYED ‘
Operating temoerature range .. =10°C to +70°C
1-4 |R¥3TER : .
Storage temoerature range : -40°C to +80°C
2. %% Construction : ' ' =
2-1 2 Dimensions -
SHRIBR & 6.
Refer to attached drawing.
3.%% Rating
3-1 THRYE

Rated voltage , ’ : D.C. 5v

3-2 BAERER  (ER8R)
Maximum operating current (resistive load)
8Y-K  Each iead : 0.5mA .
JE/-F Common iead : 1mA -
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4. 8NME Electrical characteristics

) £ 3 ) 3
| tem -Conditions - Speciftications
a-1|EHEE ' A. B2ESOtBELNS L. 83
loutout signat : A <tig. 1>0@49¢38.
tormat Pt w7y i20n8071+ 7
_ OtRzFe. )

2 Phase-gifterent signals
(SignalA. signalB)
Details shown in <tig. 1>.

’(Tne broken line shows
' detent position of

<Fig 1>, : vith-getent type.)
N _ ) B8 LhEE
Shaft rotational airection - ’ Signal - _ Outout
- A(A-CeR) i H :
rpreon : AlTerminal A-C) ON - H H
C.w. E 3
" B(B-CRIR) OFF : :
B(Terminal B-C) ON == . - .
) " F ’ L]
A(A-CRIR) o l I : :
. .| . A(Terminal a-C) R I
C.C.W. . :
P F [] []
B(B-CRIR) o : :
B(Terminat B-C) ON - H H
4-2| ARE . 1NEC TR NI 2N &8 24/142/360°
Resolution Number of pulses in 360" rotation, - - |24 pulses’/360°
E _ tor each phase
j4-3| 24 3,781 TEEIBR<f ig. 2>EM1'. BENE360° - ST'0A2 TBELET Y.
Switching . |Measurement shall be made unger the condition as fol lows. |
characteristics 1)shatt rotational speed : 360° -S™
2)Test circuit D <tiQ. 2>
<tig. 2> Desv <tig. 3>

OFF

10kN 10kQ

ART Bt 3.5V
Terminal A Terminal B
N SO W 1.5V~
' { 1 I73-% ON ----
) : :Encooer ‘

...................... -

Ce?

= Terminal C

Y

(AR) J-FONKE Hi@Fn1. SVITORERES,
J-FOFFUE $7QFH3. SVHLIOUSEES,

(note) Code-ON ares : The area v_lhiCh the voltage is 1.5V or less.
code-OFF area : The area which the voitage is 3.5v or more.

1 Fe9U27 3-FOOF F ~ONRUON-OF FON20). 711. SV~3. SVOSMEC TRESS. t,.ty & 3ms
Chattering Soecifieg by the signai’'s passage time from 3.5v to 1.5v or
from 1.5v to 3.5v Of each swilChing pOSition (COde OFF-ON
or ON-=QFF ).
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f 73] F3 % ] 3
___Item ) conditions _ specifications
2 BW/AX(NI4R) J-FONDSR01. SVALORTTHERGL L. i-r?')'/’/‘tl. t ¢CORIC1IMSHLED 1, § 2mS
sliding noise 1. SVHTOONBRERISEOL T L. #5. Bib/ 1 ABK1. SVITOEBY 1MSHIRE
(Bounce) 8. YORB/ (LT,
Sspecified by the time of voltage change exceed 1.5V
in coge-ON area.
when the bounce has code-ON time less than imS between
chatterings (t, or t,). the voltage change shall be
‘ regargedg as a8 part of chattering.
when the code-ON time between 2 bounces is tess than 1mS.
they are regarded as 1 linked bounce.
kME-~ VP 1-FOFFOBR08TY# 3. 5viit
S1iding noise The voltage change in cooe-OFF area. 3.5v MIN
a-a; g TH( 7Y 728L0KE ) THITNEDET D, <tig &>EaT
-|Phase-gitference {measurement shall be made under the condition which the OT=0. 157+0. 1T
shatt is rotated in constant speed (without detents). |inc<tig. a>
<fig. 4> l T I
— OFF
ABS(A-CR)
Signal &4 L—0 @ Ldaee... N
FF
BES(B-CR)
signal 8 --=-ON
. AT -
a-S| BT . KF-NRECA. C. S50VI4R00% 6. _ LATROB(Ce,
" |pielectric. A voltage of SOVA.C. shall be appiied for imin between =~ '[Without arcing or
strength individual terminals and bushing. Dreakaown.
4a-6| $R8H &7 -N%ECD. C. SOvVEmT 3. EF-W3RCTI0MONL
insutation iMeasurement shail be made unger the condition which a Between ingivigual
resistance voltage of SOVD.C. is appiied between individual terminals {terminals angd bushing:
ang bushing. 10MO MIN, :
d® ALPS ELECTRIC CO., LTD.
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5. MHEME Mechanical characteristics

Rotational toraue

(ADDl led for without-detent tyoe)

7] & B ) %

__ltem Conditions Soecifications

115-1]20kAg 360° (1K1 X)
Total rotational 360° (Endiess)
angie

-2 7952080 PR 29 otmOHER) . 320mN-m

Detent toraue (ADplied for with-detent type) (30. 6~2049f -cm)
B2, (2922800388 ) 10MN-Mm MAX.

(10291 -Ccm MAX. )

BU. ~10° C~+5°CTQ. WY

strength of shaft

shaft in the axial girection for 10S. (After instalting)

BETSCE.
snaft rotatadle
at -10°C~+5°C.
qh-a 2974 BRUNS (2924200 8R) : 248747
Number ves {ADplied for with-detent tyoe) 24 getents
{and position ' (7o 7ME 15°+3°)
iOf detents (Steo angle:15°£3°*)
5-4| WOWL3I2AL WOBSLRIBRYABLBON( 8. 16k 9f )ORARE10VANLY. (T~ PERUE) |NOER. BLLBKELS. 11780
Push-pul i Push ang pull static iosd of BON shall be soplied to the - |RENG(TRMESARTIS L,

¥without oamage to. or
excessive play in shaft.
NO excessive
apnormal ity in -
rotational feeling

Ang electrical
characteristics

shat! be satistied.

5-5| ¥y

Terminal strength

EFABOESO-FRCINC0. 31kgT )OBRES 100@LE.
A static lOBO‘Of 3N shall be aoplied to the tip of
terminats for 10S in any girection.

FULVIPRUBRTRETUBLCE,
without excessive

ptay in terminais or
Door contact.

wny
Sshatt wobble

NARY S STMOUECSOMN -m(0. S1kgf -Ccm) OBFE-X /P EVLD.

A momentary load of SOmN-m shall be applied at the point
Smm from the tip of the shaft in a direction perpendicular
to the axis of shaft.

0. 7xL/30mmp-DHA
0. 7xL/30MmmO-D MAX.
(LERRRI THRRNTS. )
(1:Shaft tength)

5-7| WD r K@Y
shaft play in

laxisl girection

WCSN(0. 51kGT ) OMUSIZREENLE:
Push and putl static.loagd of 5N shall be applied to the
shaft in the axial girections.

0. Ammo-DHR
0. ammD-D MAX.

WOEENL AN
Sige thrust
“istrength of shaft

NARHSSTMOUACION( 3. 06k 9f )OWRER 10¥R0L S,
A toad of 30N shall be applied at the point Sam from tne
tio of the shaft in a direction perpendicutar to the

axis of shaft.

FLLATRY. BHYORICE.
R, BEERRDBUCE.
without excessive ptay
or bending in shaft.
NO mechanical

, v abnormai ity.
5-9| MR 7NN <fiqQ. 5>8RTTd4HLHAG, iN-m(10. 2kgf -cm)}T
Bushing nut Tighten the nut accorging to <fig. 5> CIEROCE.
L fiomieats, serae
strength <tig. 5> /;;1 %T‘utssis than iN-m.
| imm MIN
1] 1
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I

Resistance to
solgering heat

L] & # R ®
1tem - __Conditions Soecifications
(51 Bh LR T BhERUER L4, BhERDE, SNFMERRLT O

Specified by the clause 7 “Soldering conditions’.

Cé. 3k, BULIPRRREICRY
osuce,

Electrical
characteristics shall
be satistied

NO mechanical

asbnormal ity such as a
excessive play

d® ALPS ELECTRIC CO., LTD.

SYMB

DATE

APPD

CHKD

DSGD

APPD. CHKD.

0SGO.

T.Suzuki |

SInne 2T 10 2781 [ me27 74

TITLE ROTARY ENCODER
BRI/ 3-¥

DOCUMENT NO.

1|

5.Salai f)%..m&

1

4 O 5/n
I

[0 R



6. HAE Engurance characteristics.

A8 F [ 2] 5
| tem congitions _ specifications
6-1| Ly SESHE SRATNE360° -S° (&2 T. 100. 000HMEHIERITS, FeP9s7 T, L,85MS
Rotational tite |The shatt of encoger shall be rotated to 100.000 cycies at |n7,2 t,83mS
' a speed of 360° -S™* without eiectrical toad. atter 0%, MMBEERARTOCE.
which measurements shatl be mace. cnattering t,. t,S5mS
8ounce t{,s3mS
Except above items.
specitications in
clause 4.1~4.6 and 5. 1~
5.3 shall dbe satisfied.
6-2| REENt 2M4042° C. XS0~ 95%NBITNGL 240+ 1 0MANTE, %I, KTPL 1. SKR| MBI ARTSTLE,

Damo heat [t £f N soecifications in
The encoder shai! be storeg at a8 temoerature Oof 4012°C withjclause 4. 1~4.6 ang 5.1
relative humidity of 90X to 95% for 240%10H in & ~5.3 shall be satisfied
thermostatic chamoer.

Ang then the encoger shall be subijected to stangargd
atmospheric conditions for 1.5H. after which measurements
shall be mage.
6- 3| BINHTL 2803 COESNPL240+10MBNEE. X2, KIPLC1. SHINTTS. MR ARTOCL.

Dry neat The encoder snai! be storea at a temoerature of 80+3°C for |Specifications in
240+10H in a thermostatic chamber. And -then the encoder ctause 4.1~4. 6 and
shal!| be subjected to standard atmospheric conditions for [5. 15 3 shall be
1. 5H. after which measurements shall be made. satistieo.

6-a] fEant 2H-40+3° COEINPLC240+ 10MQBIE. ¥2. RPOL1. SHANETS. TR AR 6CL.

colo The encoder shati De Storeo at a temoerature of -40:3°C speciications In clause
for 240:10H in a thermostatic chamber. 4.1~4.4.6 8n0 5. 1~5. 3
Ang then the encooer shali be Subjected to standgaro shall be satisfied.
atmosoneric conditions for 1. 5H. after. which measurement
shall be mage.

6-5} HETH 60CMOEZ U TSORBORRNSEZ P4 AEF >8I/ 7V~ MORLEBDICE T O, FULRE, BNS5% (TRREE

Free falling The encoder shall be fallen freely at any oosture from 60cm |RETHCL.
height to the concrete fioor covered.with vinyi-tile. atter |(@8BUL. BFROYEIR(. )
whiCh measurement shall be mage. NO excessive

geformation or damage.
(Except the
ceformation of
terminals. )
Ang specitications in
ctause 4.1~4.6 and 5. 1~
5.3 shat!l be satisfied.
6-6| &t 10~55~10HZ¢2t3oRE( 1ARBLIA/KS1. STM)EX. Y. Z. ARk TIRRELART &CL.
vipbration RRXLS. specifications in
The following vibration shall be applied to the encoder. clause 4.1~4.6 8nd 5. 1~
after which measurement shall be made: 5.3 shall be satisfied.
The entire freaquency range. from 104z to 55Hz and return to
10Hz. shall be transversed in 1 min. .
Ampl ityge(total excursion): 1.Smm
This motion shall bDe applied for a period of 2H in each of
3 mutually perpendicular axes (A totat of 6H).
% ALPS ELECTRIC CO., LTD.
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7. BhEAER Solgering conditions
7-1 $30EORS Manual solgering

38300° CHT. R38R :
_Bit temoerature of sotdering iron  :300°C or less.
Application time of soldering iron @ within 3s.

7-2 74»78hEOAS Dip soloer ing m»m;maﬁﬁ! For printed viring only.)

Eﬁ!rﬁ 11, GREFRRR
Printed wiring boarg: Single-sided coooer clad laminate board with thickness of 1. 6mm

79992 }#0. 821‘11:077-;7Z§RIU%E!R777‘)-IZ'(£EIEU‘ ERERDEREETLL. HHOBRREL 774 72DXASBLCE,
Flux: : )

-SpecifiCc gravity: 0.82 or more.

«Flux shall pe aoplieg to the boarg using a bubbte foaming tyoe fluxer.

.The board shall be soaked in the flux bubble only to the migdie of its thickness.

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

7Ue-b I BREE2N100° CHT, Wa25HA
Preheating:
-Syrface temperature of board: 100°C or less.
-Preneating time: within 2 min,

BhE :28260° CHT. MRI3BHA
Sotdering:
-Solger temoerature: 260°C or less.
-immersion time: within 3s.

HINIRE 1833284435,
ADDly the above Solgering process for 1 or 2 times.

8. BREHUBOCIRER NOte for soldering metnoa (‘MJHS?G)&E#] For printed viring only.)

TEO& SEP. C. B. OLECERLNIEY HEES. SR KL,
Piease svoid soloering on uoper surface (the comoonent side surface) of the PC board as shown below

e aF
BhE .
Solder Terminat
\ P.C.B B
Bhx
Soider

@ ALPS ELECTRIC CO., LTD.
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D620 WITHIN THIS LENGTH w
6.5 25 S 16 L«
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l 1.5
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3. 3 B 2 \ M9x0. 75
3.5+0.15 |_ \\\\Eﬁﬁ
~—— N\ MOUNTING SURFACE
T A RRTEE(HBEL0. 1)
i - *BABSYRER
P.W.B. MOUNTING DETAIL
o J\ (TOLERANCE$0. 1)
< _L_. VIEWED FROM MOUNTING SIDE
“
A+ TERMINAL —
| -
B+ TERMINAL
Ci&+ TERMINAL
EEB*BAONTE|
TOLERANCES UNLESS OTHERVISE SPEC
L3210 +0. 3
10 << L<<100[¢0. 5
100 =L |+0. 8
HER: 2 Y. § +5°
SHAFT COLOR:BLACK ANGULAR DIMENSION| ~
24147 L=25
& 79974
PART NO. NAME MATER{AL NAME / CODE FINISH
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To:

/81337261457=BMEB

/95-08-03-15: 15/00_1-004

. 4 - TE6202
S TS
Bes23 Mg
ALPS ‘ELECTRICEUROPA BisbH
1995
Sub;ect
The improvesent of bushmg quahty in 16mm size rotary lo'-profxle

encoder. .

Gentlesen

We greatly sppreciate your faver to us and we would like to mfor-
you that we intend to improve bushing quality.

Notes
~ LApplicable part nugbers.

Please refer to the attached list.

1.The purpose of changing.

Elnmatmg three holes in the bushing, to eliminate burr at the holes.

There is no changes of . -ountmg position and outwvard form dimension by

this changmg
Turrent type ~ Changed type
. ... There holes | ) Eliminating holes
p)ing hilew lin
] [ ]
\ . CD — 'L CP . ’

2 ffective date

ALPS Japan factory: August 18395 by running change.
ALPS Nalaysia factory: Sep_telber 1835 by running change.

ALPS ELECTRIC CO.,LTD
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