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EC16 SERIES SPECIFICATION(WITH DETENT)
EC16 2FHH GFELD 1/5P

1. General —fXZEI0

1-1. Scope i&F#k%
This specification applies to 16mm size low-profile thin rotary encoder (incremental type) for microscopic current circuits, used

in electronic equipment.

KRG A5 38 T FL T 150w PR A0 R U7 T 1% 1 6 20 R [ 2 s D 65 -

1-2. Standard atmospheric conditionshrfEtR A

Unless otherwise specified ,the standard range of atmospheric conditions for making measurements and test is as following
limits:

BRIy A e SN, D& RAE UM IRES T kT

Ambient temperaturelii & : 15°C to 35°C

Relative humidity fH%J ¥ : 25% to 85%

Air pressure™S & :86kPa to 106kPa

1-3. Operating temperature range

A5 FH I8 FE VG R - -40°C to 85°C

1-4. Storage temperature range

{RAFIRE VS - -40°C to 85°C

2. Construction #4i&

2-1 Dimensions JX}
Refer to attached drawing T FT B 5 i 1

3. Rating HUEH

3-1. Rated voltage 43 L : DC 5V

3-2. Maximum operating current (resistive load) & KAIE R (FEPT 5D
Each lead & #1132k :0. 5mA (MAX 5mA;  MIN 0. 5mA)
Common lead A 35 54k : IMA(MAX 10mA; MIN 0.5mA)

4. Application Notes 1 Ff_ 155 1

4-1. Avoid storing the products in a place at high temperature, high humidity and in corrosive gases. Please use this product as soon

as possible with 6 months limitation . If any remainder left after packing is opened, please store it with proper moistureproofing, gas-
proofing etc.

T G T v T, W S S T K P P NS R AT REAE 6 H AT 2. IR LRSS SR A 5 AR A7 it 7 e T 9771 ) B Y
HET.

4-2. The encoder pulses count method should be designed with taking operating speed ,sampling time and design software into

cosideration.

G B A5 5 IV VA RORE SR AE BT BE A5 5 A HDURE NS 1) K2 oL [t v 80 Al Ll AR 5525 R i 2.

4-3. At design of the pulse count process. Using the C/R filter circuit is recommended.

FEVC IR 2225 8 B 2% TR 25U FH C/R I R K

4-4. Care must be taken not to expose this product to water or dew to prevent possible problem in pluses output waveform.

AT 1L 17K, AT RE 2 T B0 RO R

4-5. When encoder are used, the speed is suitable for controlling with 360°/s. The highest speed will lead that IC doesn't obtain signal.
Meanwhile, the slide contact in the inside of product can be divorced and can cause poor conatct.

FEAE B it ) 3 2 B4R MRIIAE360°/s N, Bdi i tR 2 S BUCHURABIE 5 K27 il A 358 (0 B M ) 2 D [ . 0 7 A e AN R




EC16 SERIES SPECIFICATION(WITH DETENT)

EC16 ,%fﬂﬂ jﬁﬂ‘ @’*Eﬁj) 2/5p
5. ELECTRICAL CHARACTERISTICSHES#E
ITEM CONDITIONS SPECIFICATIONS
m H % A

5-1. Output signal
format fii 15 5

2 Phase-different signals (signal A,
signal B)

Details shown in (fig.1) (The broke -
n line shows detent positions .)

A BG4 AL 72 i HH R v
200 (1) B Sy, RS E W R
BIFTR - (E 2R R B R 3
THRArE. )

Shaft rotational direction Signal Output
i ml % 77 1) 55 i H TR

A(Terminal A-C) OFF | | |_

C.W. A( A-Ciifii 1-17]) ON - : :

i &7 ) B(Terminal B-C) OFF | ; | ;

B( B-Clity ¥~ [8]) ON ---- : :
A(Terminal A-C) OFF —l | N |_

C.C.W. A(A-Cliii ¥ [1]) ON -- : :

yURN Wi B(Terminal B-C) OFF = === | |

B( B-Citf T-1i]) ON | L] L

5-2. Resolution

Number of pulses in 360° rotation.

?2 124 pulses/360° for each i)hase
1

S fRRE 5] 360° 1) i HH bk i L 2024 Mkt /360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/s
2)Test circuit (fig.2)
™ (B2 Froxlalg, Shh360°/F )3 FE Rl e . (fig.3) K3
DC5V
fig. 2 10K © 10K Q OFF j ——
Terminal A Terminal B 52V 7~ T
5-3. Switching AT B L5y R | -
chara;%teér;?tics rE-——————-- T reoder O'N
FF A | | T
g B
| T__________quﬁﬁ%%& f 13

Lo Terminal C

T Coity -

(JE) guh25OFF4a %t L E3.5VEL LIRS,
InTDESONTe M H R 1.5V L T IR,

(Note) Code-OFF area :The area which the voltage is 3.5V or more.
Code-ON area :The area which the voltage is 1.5V or less.

t2

¥
i

5-3-1. Chattering

switching position (code OFF~ON or ON~OFF)

Specified by the signal’s passage time from 1.5V to 3.5V of each

If the product is with detent, B signal will
be irregular oscillation. 7 & i I, 75 R &3

% 5 MOFF — ON BX ON — OFFRY, %t 1.5V~3.5Vilid (it (] M) 67 B FroBS SR o HE .
REEPUE. K3 t1,t3 < 3m$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 chattering
5-3-2. Sliding noise [(t1 or t3), the voltage change shall be regarded as a part of chatteri-
(Bounce) |ng. When the code-ON time between 2 bounces is less than 1mS, they [t2<2ms
B4 (5%Bk) |are regarded as 1 linked bounce.

2 e o o i 0 P o R N )

SASONTL 43 19 1.5V LA L 1 H AR Sh i A E PRt 1,63 2 [ 272 A
1Z= AL 1. 5VRL N HIONER 4. S 4b, an 2522 Bkia) 1. 5VEL N RI3E




EC16 SERIES SPECIFICATION(WITH DETENT)

EC16 R 53t 45 Cif A1) P
5. ELECTRICAL CHARACTERISTICSHS M &R
ITEM CONDITIONS SPECIFICATIONS
5 H % MR
5-3-3. Sliding noise |The voltage change in code - OFF area. 3.5V MIN
B G i OFF & 5 (1 HL I AR 5. 3.5V LAk

5-4. Phase difference
AL 7

Measurement shall be made under the condition which the shaft is

rotated in contant speed. DA [i5] & (1436 FE $ AR gk AT 1] 4%

(Fig.4)&l4 T
CW
g OFF
AfE 5 (A~CIH))
Signal A =77 ON
----- OFF
Bf5 5 (B~CIfl)
Signal B ON
AT
T
CCW
7 OFF
AfE 5 (A~CIH])
Signal A gN
FF
Bfes®B~Ch) _ | | | _____ o
Signal B AT N

AT=0.15T+0.1T

5-5. Insulation

Measurement shall be made under the condition which a voltage of

Between individual terminals and

resistance 50V DC 1 minute is applied between individual terminals and bracket. |bracket 10MQ MIN.
# 2% ikl A 3§ A2 R AR R L s 50V DC 17 . i - 22 R AR A FL B TOMQA |-
5-6. Dielectric A voltage of 50V AC shall be applied for 1 min between individual Without arcing or breakdown.
strength terminals and bracket. ANEE G I,
[ELEVES FE3 § AN LA RN AC 50V HL IS 1784,
6 Mechanical characteristics JLi %S
6-1. Total ratational 360°(Endless)
angle 4= [A| % /1% 360°(TC LAY &)
6-2. Rotate Torque |Only suitable for C.C, equipment. 20 + 10 mNm (200+100 gf.cm)
SENL JIHE UG T F AR E ;
6-3. Number and Only suitable for C.C, equipment. Y 12 detents(Step angle:30°+3°)
position of detent | H3& FH T L2k & 12 5800 ClB] B A B 30°£3°)

LR B

[ 24 detents(Step angle: 15°+£3°)
24 piERL CIRJRE I 15°43°)

6-4. Nut strength
R RE 55 [ i B

Nut tighten with 8.0kgf.cm
BE G EX [ 558 7% NS, Okgf. cm.

No excessive uneven rotation feeling

AR EERE T .

6-5. Push-pull stren-
gth of shaft

LR

Push and pull static load[] of shall be applied to the shaft in the axial
direction for 10S. (after installing)

T R RN ] (O S TR R % 1 0RY o (76 2225 8 72 )«

N{With switch 5.1Kgf Ml%%%a‘%%js.mgf
[JOn Without switch10Kgf 1A - K A 10K gf

Without damage or excessive play in sh-

aft. No excessive abnormality in rotatio-|
nal feeling. And electrical characteristics
shall be satisfied.

I A WL R AA S LA K
RN Y 1 0 s

6-6~ Terminal

A static load of 3N(0.31kgf) shall be applied to the tip of terminals for

Without excessive play in terminal or

strength 10S in any direction. poor contact.
S 155 Sty ¥ 3 R AR 7 A A 3IN(0.3 Lkeg D) R B7uAis /7 1OFD s, B TS W BB S B A B
6-7. Shaft wobble |A momentary load of 2N(200gf) shall be applied at the point Smm 1.0x L / 30mm p-p MAX(L:shaft length)
Tz from the tip of the shaft in a direction perpendicular to the axis of shaft. [1.0 x L / 30mm p-p LA~ (L: 35K %)

LE AT 5 Smm Ak, W42 17 B 18] it i 2N (200gH) 1 77.




EC16 SERIES SPECIFICATION(WITH DETENT)

EC16 Z2%1H#%H GEEALD 4/5P
6 Mechanical characteristics U AE
ITEM CONDITIONS SPECIFICATIONS
% H % & i
6-8. Side thrust stre- | A load of 20N(2.04K gf) shall be applied at the point 5Smm from the tip | Without excessive play of bending in
ngth of shaft of the shaft in a direction perpendicular to the axis of shaft for 10s. shaft. No mechanical abnormally.

it 14 T LA 5| 5

E 4 AT 5 Smm AR II20N(2.04K gf) (1 5 6 a7 17 10554

AT W R AR B A A

6-9. Shaft play in
rotational wobble

el 114 [ 2y [ R 5

Testing by angle board.
P AR E .

4° MAX
40 BIF

7Endurance characteristicsiiif A P8¢

7-1. Rotational life

The shaft of encoder shall be rotated to 30,000cycles at a speed of
600 cycles/H without electrical load, after which measurements

Chattering t1,t3<5ms
=% t1, t3<5ms

[a] 5 5 Ay shall be made. Bounce t2<<3ms
FETCHA 25 A4 il A6 00 Ja /2 I s JEE 1] 430,000 7. Kb 2<3ms
The encoder shall be stored at temprature of 40°C+2°C with relative hu- | Specifications in clause all items is shall
midity of 90% to 95% for 96h+4h in a thermostatic chamber. And the |[be satisfied.
7-2+ Damp heat encoder shall be subjected to standard atmospheric conditions B A TS 3 A2 4] HAER A
i Yo A for 1.5h, after which measurements shall be made.
I BE40°C £2°C, M E90~95% 1 I 1E {2 A i B 96ht4h 5 7E ¥ I
i BCE L ShE L
The encoder shall be stored at a temperature of 85°C+3°C for 240h+10h|Specifications in clause all items is shall
7-3+ Dry heat in a thermostatic chamber. And then the encoder shall be subjected to  |be satisfied.
i standard atmospheric conditions for 1.5h, after which measurement B A T S 3 J2 4] HAE K
shall be made.ifi 85 C+3 °C IE IR A /8 B 240h+10h, H . 1T
JCE 1.5h)5 .
The encoder shall be stored at a temperature of -40°C+3°C for 96h+4h |Specifications in clause all items is shall
7-4. Cold in a thermostatic chamber. And then the encoder shall be subjected to |be satisfied.
= standard atmospheric conditions for 1.5h, after which measurement B T N3 2 AT BRI RS
shall be made i £-40°C=+3C F1E A P B 96ht4h /NI, I o
AR 1.5h 5 A
The following vibration shall be applied to the encoder, after which Specifications in clause all items is shall
measurement shall be made: The entire frequency range: from 10Hz be satisfied.
7-5+ Vibration to 55Hz and return to 10Hz. (total excursion: 1.5mm.) B T S 3 A2 4] HAE K
i A% 4 This motion shall be applied for a period of 2h in each of 3 mutually
perpendicular axes(A total of 6h).
10~55~10Hz ZZHRAN(1TF F11 53 5/ R MR 1.5mm), fEX.Y . Z.3> BERR T [71)
%2/ (e ).
7-6. Solder ability | The terminals shall be immersed into solder bath at 260°C+£5°C for A new uniform coating of solder shall
YRS 3s+tl1s in the same manner as para. cover 75% minimum of the surface

B ¥ #E260 C+5C IR MF 2 1 IR B 3 0+ 1A

being immersed.

R 4 75% A L2 B b

7-7« Resistance to
Soldering heat

TR

Manual solderingF T 474

Bit temperature of soldering iron: below 350°C

Application time of soldering iron: within 3s

I BE350°CLAN, IFA]3FD LAA.

Dip soldering 845

Printed wiring board : copper clad laminate board with

thickness of 1.6mm.

RN : =1.6mmA R,

Preheating : 1. Surface temperature of board: 100°C or less.
2. Preheating time : within 1 min.

A HEAR TR EE100°CLL R, IR 148 LA .

Soldering :  Solder temperature : 260°C+5°C less

Immersion time :within 3s

SR PE: JRE260°C5CE LN, IHA3FP L.

Electrical characteristics shall be satis-
fied. No mechanical abnormality.
AFA LR TG Bl
T




EC16 SERIES SPECIFICATION(WITH DETENT)

EC16 R 5345 CiF D) oI5
Push switch portion #E3) F &4
Note: The following specification is only suitable for the EC16 encoder series with push-on switch.
e DU & FH T IKEC 1 6gm Al 4% R 515 TF R 4544 -
1-1. Rated capacity (Resistance load ): DC 5V 10mA (1mA MIN)
W R (HEAT) :DC 5V 10mA (ImA LLE)
1-2 Electrical characteristics B £ g
ITEM CONDITIONS SPECIFICATIONS
= * M
1-2-1. Contact resist-| Voltage step-down test at DC 5V 1mA 100m Q@ MAX
ancef%ft P [HIDC 5V ImA HLUE R Rk, 100mQ LA
1-2-2. Bouncing Shaft shall be rotated at 1 cycles/s(OFF-ON-OFF) 10ms MAX
bS] LIRS BP 1423 (OFF-ON-OFF) [Hl4%iaf% 10ms PAR
1-2-3. Insulation res-|Measurement shall be made under the condition which a voltage 50V |Between individual terminals and brac-
istanceZtZ HifH |DC is applied between individual terminals and bracked ket 10MQ MIN.

FE 355 2R At i HiL I DC 50V

et T2 35 MR ] 10MQLL |

1-2-4 Dielectric
strength
i FLE

A voltage of 50V AC /min or 60 V AC /2s( leak current ImA) be ap-
plied between individual terminals and bracket. 7 ¥iij ¥ 5 % 25 4% ]
JMAC 50V 15741 EKAC 60V 2808 (R FLIATImA)

Without arcing or breakdown.

R YR

1-3 Mechanical characteristicsH LB 4 £¢

1-3-1.

Switch circuit

and number of pulse

FERHEE . s

Single pole and single throw (push on)
B (HEOND

1-3-2. Switch Tra- 0 mm
velJT R TAEAT#E

1-3-3. Switch Operat- 543 N (500+300 gf)

ing ForceJF XAE3) 77

1-4 Endurance ch

aracteristicsiif A 1 fE

Operating life
73 R

The encoder’s shall be ratated to 20,000 cycles at a speed of 1800+300cy-

cles/ h without electrical load. The measurement is done at 5000 cycles(

shaft push load: 1kgf MAX.)
TE TG AR TR 2 AtE T %ot LAASE /N B 18003007 f14) 388 i 32 4835 4 20,0004
FEIR. 750004 IR Iy AT A E) I e (b4 & 77/ T 1kg ) .

Contact resistance : 200mQ MAX.
Specification in clause 1-2-2~4,1-3-1~2
shall be satisfied.

Operating force: 80% of its intial value.
Pefi FBH - 200mQLAF.
1-2-2~4,1-3-1~2 il R RL A
TFRENEF1 875 6 T ¥180%.
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