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N o. E385363M

SPECIFICATIONS

1. THIS SPECIFICATIONS APPLY TO EC16B24102 ROTARY ENCODERS.

2. CONTENTS OF THIS SPECIFICATIONS.

4LE21630
LE2160D

3. MARKING

-MARKING ON ALL UNITS
EIA DATE CODE

4. REMARKS

-FURNISH PACKAGE
NUT: 1, WASHER: 1
- NOTES

-This unit uses polycarbonate. To be careful for using this unit in such violent
gas atmospheric condition as ammonia, amine, alkaline aqueous solution, aromatic
hydrocarbon, keton, ester, alkyl hydrocarbon, etc. . L
‘Marking = in specifications shows standard and condition for application.



1.-B%& General
1-1 #HE8 Scope
COHEBEEELTSFRECAL SR GAEIER1 GENB0-5Y— 17 3- ST #RT 8.
This specification apolies to 16mm size low-Drofile rotary encooer (incremental tyoe) for
MiCroscopic current circuits, used in etectronic eauioment.

2-1 W34E Stangard atmospheric conditions
MIURCETOSIRY. XOUETHYS.
uUnless otherwise specified, the standard range of atmospheriCc congitions for making measurements
ang tests is as follows:

3 & Ambient temoerature 115°C to 35°C
1% Retative humidity : 25% to 85%
A K Air pressure : B6kPa to 106kPa

BL. EREILLABL. XNBAUBTHSS.
It there is any doubt about the results, measurements snall be made within the following {imits.

2 & ambient temoerature 120 £1°C
¥ Relative humidity : 63% t067%
R K Air pressure : B6kPa to 106kPa
~1-3 sRaNER '
Operating temperature range . .7 =10°C to +70°C
1-4 RELNER o
Storage temperature range : -40°C to +BO°C

2.%& Construction
2-1 ¥¢& Dimensions
SHENPC S 6.

Reter to attacheo arawing.

3.%% Rating
3-1 T8
Rated voltage ’ : D.C. 5V

3-2 BXTRRER  (ERA®)
Maximum operating current (resistive load)
8Y-F Each tead : 0.5mA
JE/YU-F  Common lead :1mA -
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4. 8%ME Electrical characteristics

) } F 3 3 ] ]
1tem Congitions Soecifications
a-1| EhES A. B2RSOUBELNLL. #EI
Joutout sional <tig. 1>0dve¢td.
format - . RS RSO
2 Phase-gifterent signatly
(SignalA. signalB)
Details shown in <ftiQ. 1>,
FE USRS ROWS—
Fgetent=soiorut—
<Fig 1> Lt UeTRnttYne=T
BB N &8 Lnxk
Shatt rotational direction ’ Signal : Output
v . F - e .
A(A-CRIR) o : :
Bithe ) A(Terminal A-C) : 10" - : :
C.w. : ;
F
B(B-CRIR) o E :
B(Terminal B-C) fon ---- oL
) F 1 ] t
| A(A-CRFR) * l : ;
RRitAE - A(Terminal A-C) iON —— A S
C.C.w. : :
F 4 .
B(B-CHH) o : 3
B(Terminal 8-C) oN - H ‘
la-2| sme im0 -~ a8 2am2/360°
rResolution Number of pulses in 360° rotation, 24 pulses/360°
i : . for each phase
a-3| 24 9379 TRIEBE<f i Q. 2>5AL. BENE360" - S 082 TBELAT IS,
Switching IMeasurement shall be mage unger the condition as foliows. -
characteristics 1)shatt rotational speed : 360" -5
2)Test circuit o <fig. 2>
<ftig. 2> DCsv <fig. 3>

10k OFF

10k0

ART B&t 3.5V
Terminagl A Terminal B8
N S W K 1.5v-
S { : I/3-% ON -==-
: : gEncoder
ol 3
[~ Terminal C

V4

(AR) J-FONKE L2QR%1. SVHTORESES,
J2-FOFFHE :$nQE53. SVHLOUSEES,

(note) Codge-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 FrPUL7 3-FOOF F ~ONRUON-OF FONE0). £111. 5V~3. SVOSMEE TRETS. t,.ty, 8 3ms
Chattering Specified by the signal s passage time from 3.5v to 1.5v or
from 1.5v to 3.5v of each swilChing position (Ccooe OFF-ON
OF ON~OFF ).
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I A 14 /

A8 F 3 (3 - ] 3
__ltem Conditlons _ Soecifications
)| B84 X(N\74R) 3-FONOBAD1. SVALORITNEEL. ~7-v-9'u7t { ACORKC IMSHLD t, § 2ms
siiging noise 1. SVHTOONERERTH60L T 6. . gh/4 xnm SVHTOEBY 1MSHERE
(Bounce) 2. VORM/ {1 XEMRT S,
o specifiec by the time Of voltage change exceed 1.5V
in code-ON ares.
when the dounce has code-ON time less than tmS between
chatterings (t‘ or t,). the voltage change shall be
regarded as a part of chattering.
when the code-ON time between 2 bounces is iess than imS.
they are regarded as 1 iinked bounce. ’
3)|gw/41 3- FOFFOBRORTTM 3. 5viL
‘ Stiging noise The voltage change in code-OFF area. 13.5v MIN.
la-a| i TR 7Ys 28LOKE ) TRIFNEDET S, <tiQ. &>Ed1'T
_‘|Phase-gitference |measurement shali be mage under the condition which the AT=0. 15T7+0. 1T
shaft is rotated in constant speed (Without detents). - Hinctig a>
<fig. 4> ) I__T—_.'I
_ OFF
AES(A-CR)
. Signal ‘A [ S N
B
B&%(B-CR) _ : .
Signal B , ----0ON
a-5| BIRE ' £F7-WWCA. C. SOVIsmEEes. ™ sUENOBUCE,
Dielectric. A voitage of S0VA.C. shall be aoplied for imin betveen without 8rcing or
strength individual terminals and bushing. Dreakgown.
4-6| SRR K7-N2@C0. C. SOVEmTd. - ' KI-0ARCTIOMOILL
Insuiation {Measurement shall be made under the condition which a Between ingivigual
resistance voitage of SOVD.C. is applied between individual terminals [terminals and bushing:
and bushing. ' 10M0 MIN. :
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-1 5. EME Mechanical characteristics

E3

rRotational toraue

(Apolied for without-detent tyoe)

3 R 8
__ltem Congitions soecifications
5-1] 2OkAS ' 360° (I/b2)

Total rotational 360° (Engiess)
angie
YOLYIY Y (775 7R ) 3~20MN-m
Detent toraque (Applied for with-detent tyoe) (30, 6~2049f-cm)

b gl IV {299 78L0488) 10MN-M MAX.

(10291 -Cm MAX. )

8L, ~10° C~+5°CTR. WY
BEISCe.

shaft rotatable

at -10°C~+5°C.

strength of Shaft

shaft in the axial direction for 10S. (After installing)

5-3| 2V) 5724 Yy 2020 BA ) 248247
Number s (Aopii h=getent tyoe) 24 detents
a?d position —— . (27 78K 15° :.3;)
0o detents ’\—\\W(Steo angle:15° £3°)
[5-4| NOBLIB A% NOBURUSERYRGICBON(B. 16k of )OBABE10U@1BLY. (Lo FERIS)  |NOBR. FLLBKSLT, /950
Push-put | Push and pull static load of BON shall be applied to the Ay (BRMELRITICE.

jwithout gamage to. or
excessive piay in shaft.
NO excesSive
abnormatity in
rotational tfeeling.
ANg etectrical
cnharacteristics

shall be satistied.

5-5| @ TN

Terminal strength

SFAROFEO-RRC3N(0. 31kQf )OBREE 10805,
A static load of 3N shall be soplied to the tio of
terminals for 105 in any direction.

Iwnnumaszbm_c
Without excessive

play in terminais or
DooOr contact.

%719
Shatt wobble

AR S STMOUELSOMN -m(0. S1kgf - Cm)OBFE -2 b ENLD..

A momentary load of S0mN.m shail be applied at the point
Smm from the tip of the shaft in a girection perpendicular
to the axis of shaft,

0. 7xL/30mmo-DFHA
0. TxL/30mmo-p MAX.
(LORRRZ TMEHNTS. )
(1:shaft length)

strength of shaft

tip of the shaft in 8 direction perpendicular to the

axis of shaft.

5-7| WO)ZF b KN 1MESN(0. 51kQf )OMLIIEREENLS: 0. ammp-DHRA
Shaft piay in Push and pull static 10ad of SN shail be applied to the 0. ammD-D MAX.
axial girection |shatt in the axial directions.

5-8| NOEANLAER WERYSSTMONRTION( 3. 06k of YOB&EE 1088XL 6. BULITRU. BHYOBLCE,
Side thrust A |oad of 30N shall be applied at the point 5mm from the R, REFICRAROGUCE,

without excessive play
or bending in shaft.

NO mechanical
abnormal ity.
5-9| W21 JMHAY |<fiQ. 5>8ART845CMNE. IN-m(10. 2kQf -CM)HF
Bushing nut Tighten the nut according to <fig.5> g C&,
tightening : rlohtenlnor;gzg}:e
strength tio. 5> 7;:)1 E‘?ﬁss's Egageiz?m.o
| ‘ 1imm MI'N
@ ALPS ELECTRIC CO., LTD.
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7] F3 ® ) 3

Ltem N __Conditions Soecifications
|5-10 Bh 1 RIR THO " BASROER " R&0. BhERDE, SRAMEERRTE

|resistance to specified by the clause 7 “Soldering congitions". Cé. L. BULVIPSRENICRR

solder ing heat : DBLCe,
Electrical
cnaracteristics shall
be satisfied.
NO mechanical

abnormal ity such as a
excessive olay.
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6. BZ€ Endurance characteristics.

A8 = B 3] 1
tem ~_Conditions - Soecifications
6- 1 Lo HBESNE SAETNE360 -5 0#2T. 100. 000BKNRHTE:S. Fe90,7 L, L,S5M5
.|rotational tite- |Tne shaft of encoger shalt be rotateg to 100.000 cvcies at |72 t,s3mS
: . |a speed of 360° -S™ without electrical toad. after 01, TMRBRRTTSL.
which measurements shall de mace. cnattering t,. t,s5ms
Bounce t,s3mS
Except apbove items.
sopecifications in
clause 4.1~4.6 and 5. 1~
5.3 shal! be satisfied.
6-2| KR 2840+2° C. 3490~ 95%NEIPMSC 240+ 1 0KALTE, %I, PP 1. SHE| MBRRIAR T L,

Damo heat [t L% soecifications in
The encoder shall be storeo at a temoerature Of 40+2°C withiclause 4.1~4.6 and 5.1
retative humidity of 90N to 95% for 240%i0H in a ~5.3 shall be satisfied
thermostatic champer. .

And then the encoder shall be subijected to standard
atmospheric conditions for 1.5H4. after which measurements
shalt be made.
6-3] AH 2MB0+3° COEIMPL 240 10RRLEE. %32, TP 1. SHEANETS. EREERTTOCL,

Dry heat The encoder shail De storeo at a temoerature Of 80+3°C for |Specifications in
240$10H in 8 thermostatic chamber. Ang. then the encoder clause 4. 1~4.6 and
shat!| be subjected to standard atmospheric conditions tor |5 15 3 sha!l be
1.5H. after which measurements shall be made.. satistied.

6-4| 3ttt 2X-40+3° COEIIHL 240+ 1 OMQANEE, X3 AJIL1. SHREERTS. MUEUHIEARIOCL,

colo The encoger shall be stored at a temoerature of -40:3°C Speciications in clause
tor 240:10H in a thermostatic chamber. 4.1~4.4.6 and 5.1~5.3
And then the encoder shali be subjected to standard shali be satisfied.
atmospheric conditions for 1. 5d. after. which measurement
shal! be made.

6-5| HETH 60CMOEZ Y RSNEBOARNSE Z P4V EFHL I/ 2V - MORLCBBICE T2 13, EULVEE. WSS (MRS

Free falling The encooer shall be fatien freety at any posture from 60cm |BRISCE,
height to the concrete floor covered.with vinyi-tile. atter |(@BL. RISOTELRC, )
whiCh measurement shall be made. NO excessive .

geformation or damage.
(Exceot the
getormation of
terminals. )
And specifications in
clause 4.1~4.6 and 5. 1~
5.3 shall be satisfied.
6-6| Kt 10~55~10HZ¢ 37 oRE( IRB1 /7K1, STm)EX. Y. Z. ghEk AR AT L,
vibration 2BRNL 3. Specifications in
The following vibration shalt be applied to the encoger. clause 4.1~4.6 ang 5. 1~
after which measurement shal! be made: 5. 3 shall be satisfied.
The entire freauency range. from 10HZ to S5Hz and return to
10Hz. shall be transversed in i min,
Amolituge(total excursion): 1.5mm.
This motion shall De apolied for a period of 2H in each of
3 mutually perpengicular axes (A total of 6H).
@ ALPS ELECTRIC CO., LTD.
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7. BhEAER Solgering conditions
7-1 FINEORE Manuatl soldering

28300° CHT. #R3BIK
Bit temoerature of soldering iron :300°C or less
Apptication time of solgering iron : within 3s

7-2 74»7BhEORS Dip solder ing (MAMFOLEA For printed viring only.)

BREE  :t1. GHEFENBE
Printed wiring boarg: Singile-sided cooper clag laminate board with thickness of 1. 6mm

77%7Z  HE0. B2HED 75~ 7ZEAVEE 7779 -KTRAERZE, BRERDERTETEL, PHBEESL 75 7ZDEANBLCE.
Flux: '

-Specific gravity: 0.82 or more.

-Flux shall be applied to the board using a Dubble foaming tvoe fluxer.

-The board shall be soaked in the fiux bubble onty to the middie of its thickness.

«Flux shall not come into contact with the comoonent side surface.

70—+ IBERELR100° CHT. Wa2HHA
Prenheating:
-surface temperature of board: 100°C or less.
-Preneating time: within 2 min,

BhE 1 24260° CHT. BR3BHA
soloering: . .
-S0lder temoerature: 260°C or less
-immersion time: within 3s

JLIOIRE 1833284893,
. ADDly the above soloering process for 1 or 2 times

B. BhEAUKOCIEEA NOote for soldering 'metnbd. (FIVHEF 0L &M For printed vifing only.)

TEO&SEP. C. B. OLBTGRERIETHEES. Sl (EL,
Plesse avoid Sol0ering on uoper surface (the comoonent side surface) of the PC board as shown below.

g+
Terminal

BhE
Solder

\P.C. B.

BhE
Solder

& ALPS ELECTRIC CO., LTD.
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B6523

To: _ALPS ‘ELECTRICZEUROPA GabH - _' -
1885
Sub;ect
e improvesent of buslung qua.hty in 16mm size rotary low-profxle
encoder.
Gentlesen

¥e greatly sppreciate your faver to us and we mould like to mfor-
you that we intend to improve bushing quality. :

otes -
“1.Applicable part nusbers.

Please refer to the attached list.

1.The purpose of changing.

Elmmatmg three holes in the bushing, to eliminate burr at the holes.
There is no changes of -ountmg position and cutward forn dimension by
this dmngmg A : ‘

Current type ~ Changed type

There holes | Elininating holes

i,

3.Effective date
ALPS Japan factory: August 1995 by running change.
ALPS Nalaysia factory: Sep_te-ber 1935 by running change.

ALPS ELECTRIC CO.,LTD

Lis 3 il
T.SHIRAISHI . '
MANAGER OF ENGINEERING SECTION 2
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