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EC40 SERIES SPECIFICATION
EC40& %) Fi A% 5 1/6P

1. General —f&ZEIN

1-1. Scope i& FI I
This specification applies to @60mm size low-profile thin rotary encoder (incremental type) for microscopic current circuits,

used in electronic equipment.

AHHE 2l ©A0mmy N [ G i s (B Y) WG] T TR N O TR

1-2. Standard atmospheric conditions FrHEIR AR
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as following limits:
BROTHRESS, D NAERL FARES FREAT:
Ambient temperature 3R : 15°C ~ 35°C
Relative humidity AHXHEE: 25% ~ 85%
Air pressure S Jk: 86 kPa ~ 106 kPa

1-3. Operating temperature range i G VG H: —40°C ~85°C

1-4, Storage temperature range  {RAFUREETEH: -40°C ~85°C

2. Construction f4i
2-1 Dimensions X5}~ Refer to attached drawing U, Bt [} 5l f

3. Rating #iEE

3-1. Rated voltage ZiEHiJE: DC5V

3-2, Maximum operating current (resistive load) f KAUE I (FHPTHAZED : 0.5 mA

4. Application Notes 1 F K1 Z5I0

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,
gasproofing etc. 3 o fit il T il W SR I I I, 7 I R AT REAE6 AN H AT 58 IR ke S5 AL ] S8 HOTR)

7 it 7 A T B T A T

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

cosideration.

G a5 5 IV S VR R AR A B, 55 PRV IBURE IR 1) e HL 7 P i O R A =5 % RE 25

4-3. With this products, detent positon will always be aligned with A-OFF or ON phase. Therefore make the A phase of the microcom-
puter the reference at the soft ware design stage.

U R AE AT RS I AFH T 2 AL TOFF BRONRA , PRI AE Vvt BRI 36 P S I 52

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

FEVCVE I 2225 JE R U, 20048 T C/RUE I L%

4-5. Care must be taken not to expose this product to water or dew to prevent possible problem in pluses output waveform.

AT s )RR, AT RESs 5 B BT 5

4-6. When encoder are used, the speed is suitable for controlling with 360°/s. The highest speed will lead that IC doesn't obtain signal.

Mean while,the slide contact in the inside of product can be divorced and can cause poor conatct.

FEASFH G ) it B S PS8 B2 THIE360°/s A, i (R £ 3 BSUICHTUR AN RIS L7 i 1AL 0 P R T 1) e 127 2 e AN R

¥ BC-173 S b1 [ @
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EC40 SERIES SPECIFICATION

ECA0 A 53k 5
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5. ELECTRICAL CHARACTERISTICS HS Mgt

ITEM
R H

CONDITIONS
%

SPECIFICATIONS
M

5-1. Output signal
format

T R

Note: Output signal is 1 pulse per 2 detents. And terminal A-C is pulse
ON or OFF at detent positions. No specified output of termial B-C

at detent positions.

TR RS 5 7 sURASE AL UM KT ETE AL R I
A-Cliy -4k T-ONBROFFIRZs, 1M B-Clii 1 [l AR5 2 25K

2 Phase-different signals

(signal A, signal B)

Details shown in (fig.1) (The broken
line shows detent positions.)

AL BPIE S AL 2, Fn i BOB T
AU (ED) . R R R AR R
A

Shaft rotational direction Signal Output
a1 g5 ) 55 i
A(Terminal A-C) OFF —I | ] ]—
C.W. A( A-Clifi F-[11]) N  --b= L
IS 477 1] B(Terminal B-C) OFF i i i l i
B( B-Ciii 11) N ---rb—d =
A(Terminal A-C) o ) | 1
C.C.W. A( A-CiigT-[]) ON —-T ! ; ;
AT T B(Terminal B-C) OFF TTTI T i |
B( B-Ci: -1 ON

5-2. Resolution

Number of pulses in 360° rotation,

15 pulses/360° for each phase

IrffE ) B % 360° 1) 4 tH bk A 154kl /360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/s
2)Test circuit :  (fig.2)
2RI, 5l L3600 A R R R I (fig.3) K3
\
fig.2 pes
N
oy o
5-3. Switching a
characteristics P 51 L B
0. 0lvwF —— — ——0.01uF NI
T ekt E P

(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.
() 2 2 OFFH4ar i Hi s 3.5VEL EFPRAES
it 2 ONFE i tH Fi 1. 5V RL MRS .

¥EGi . BC-173 2 i1 [
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EC40 SERIES SPECIFICATION
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S+

ELECTRICAL CHARACTERISTICSH S M6

ITEM
o H

CONDITIONS
%

SPECIFICATIONS
M %

5-3-1. Chattering

Specified by the signal’s passage time from 1.5V to 3.5 V of each
switching position (code OFF~ON or ON~OFF) (Fig.3)

If the product is with detent, B signal will
be irregular oscillation. 7K fi I, 7FF i

T BhZ% (R

are regarded as 1 linked bounce.

Z I ONFR 7> 1.5 VLA E ) L AR S I IR/ 5 1,63 2 ) 27 A
LZRLLEL S VELRHONER Sy AR 5Bk 1. 5 VLR #7
F7E 122 R0 LA B, R E D 5 — o8k

W URIMOFF — ONBLON — OFFR, #iiil.5 V~3.5 Vit | i EIBAE SR BT
I 1) AT RE 1= t1,t3 < 3 ms
Specified by the time of voltage change exceed 1.5 V 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<<2 ms

5-4. Phase difference

Measurement shall be made under the condition which the shaft is
rotated in speed 360°%s. LL360°/s )i J& ERVERBEAT [BI5E
(Fig.4) &4

T
AIE % Cw
b 1) ] ——— OFF
A5 5 (A~ClH]) ON
Signal A T1. T2, T3. T4 = 6 ms
—— UFF In(fig.4) .Pd4
Bfi*5(B~Cli])
A QN
Signal B
(TUT2([T3T4 |
Py . EC-173 S thil] B[] @
JRA S : 00 2015-2-2
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EC40 SERIES SPECIFICATION
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ITEM CONDITIONS SPECIFICATIONS
o H * M
5-5. Insulation Measurement shall be made under the condition which a voltage of ~ |Between individual terminals and bracket
resistance DC 500 V 60s=£5s is applied between individual terminals and bracket. | 10 MQ Min.
4 2% LB 3§ R 222 SR ALt L s DC 500 V60 s45s., i1~ 5 2SR LR 10 MQLEL E
5-6. Dielectric A voltage of 500 V AC shall be applied for 60s+5s between individual [ Without arcing or breakdown.
strength terminals and bracket. . Trip currentis 1 mA.
TRy H A 31§~ R 222 SCHRIA) N AC 500 'V HL K 60s£5s, ARV 45200, R H7 N T 1A,
6. Mechanical characteristics HLAg I £E
6-1. Total ratational 360°(Endless)
angle [ £ ) 360°(JC 1144 240)
6-2, Detent Torque |Only suitable for C.C, equipment. 20+£10 mN.m (200 £100gf.cm)
JE N S I JUE T IN R R U mN.m=____mN.m
6-3. Number of Only suitable for C.C, equipment. 30 detents(Step angle:12°+3°)
detent JENL &AL [HUEH TR 30 sisE AL CIRIREFAJE 12°43°)

6-4. Push-pull stren-

Pull static load of 100 N(10 kgf) for 10s and push static load of 100 N

(10 Kgf) for 20s shall be applied to the shaft in the axial direction .

Without damage or excessive play in sh-

aft . No excessive abnormality in rotatio-

FERH G2 mm Ak, A2 1B 18] l02 N (200 gt 7).

gth of shaft (After soldering of the PC board) nal feeling. And electrical characteristics
AL 5t FER I, Wk 1] 10ON(10 kgf) (% G 747 77 TORb AN | shaft be satisfied.
100 N (10 KghH#fk /) 2080 8h (1545 [l € /EPCB ) o BUOCHERL, BERE . RAMERETC R .
6-5. Terminal A static load of 3 N(300 gf) shall be applied to the tip of terminals for |Without excessive play in terminal or
strength 10s in any direction. poor contact.
Uiy - 58 it T RIS AT 257 1) N3 N(300 gf) FI A7 i 1110 Fb 4k ST AT W A B S B A L
6-6. Shaft wobble |A momentary load of 2 N(200 gf) shall be applied at the point 2 mm from 0.2 mm p-p Max
) the tip of the shaft in a direction perpendicular to the axis of shaft. 0.2 mm p-p LLF

6-7. Side thrust stre-
ngth of shaft

ol 3 LA G (R

A load of 20 N(2 kgf) shall be applied at the point 5 mm from the tip
of the shaft in a direction perpendicular to the axis of shaft for 10 s.

LRSS mmAb 20 N(2 kgf) (EH S g S LORD BT

Without excessive play of bending in

shaft. No mechanical abnormally.

BANGA Y] BN A A K

6-8. Shaft playin
rotational wobble

i [ Jy 1] 455

Testing by angle board.
F A BERCI €

2° MAX (Initial)
2° LUR(WIHD

6-9. Shaft playin
axial direction

1) D 5T

The pull / push load of 0.5 N(50 gf) shall be imposed on the shaft.
FERI_FJ 0 0.5 N(S0 gf) fHE S sl 1y

0.1 mm MAX.
0.1 mmPLF

PSR BEC-173 2 b1 ] @
JRAS: 00 2015-2-2
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i

7. Endurance characteristicsiii A 1 fg

7-1. Rotational life

The shaft of encoder shall be rotated to 30 000 cycles at a speed of
600~1000 cycles/h without electrical load, after which measurements

Chattering t1,3<<4 ms &% t1,13<<4 ms
Bounce 2<<3 ms 2k t2<<3 ms

Te e iy shall be made. Detent torque: Initial torque 50%.
TETCANAGAAE T 8l L 600~800 &/ /NI 4 52 [H] %% 30 000 [ SERLIIHE: AT TR AE 50%.
1 cycle: rotate 360° CCW  rotate 360° CW Phase-difference: 5ms Min. 4147 2= KT 5ms.
1 JE RN 4 3603 I 41 #4360° Shaft play in rotational wobble: 3° Max.
The encoder shall be stored at temprature of 40+2°C with relative
humidity of 90% to 95% for 240+10 h in a thermostatic chamber. And
7-2. Damp heat the encoder shall be subjected to standard atmospheric conditions
e for 1.5 h, after which measurements shall be made.
W FEA0E2°C, W FE 90~95 Yoy ML fE VA U 240 + 10N )5
FEHAL W BCE LS/ S
The encoder shall be stored at a temperature of 85+3°C for 240+10 h Encoder characteristics item:
7-3. Dry heat in a thermostatic chamber. And then the encoder shall be subjectedto [5-1, 5-5, 5-6. 6-2
it PR standard atmospheric conditions for 1.5h, after which measurement The same as the initial specfications.
shall be made.ifi[85+3°C (AN T CE240L 10N, Hift, o |PIRRFTEIH : 51,55, 56, 62,
SEHCE LS MR A, PR AR AR .
The encoder shall be stored at a temperature of -40+3 °C for 240+£10 h
7-4. Cold in a thermostatic chamber. And then the encoder shall be subjected to
R A Tk standard atmospheric conditions for 1.5h, after witch measurement
shall be made . il i -40+3 °C f{fE AR TR 240 10N B UL
M JBCE LS AN
7-5. Solder ability [The terminals shall be immersed into solder bath at 260+5°C for A new uniform coating of solder shall
P 3s+1s in the same manner as para. cover 90% minimum of the surface being

i §- #2605 CH R Bkl N R4 STD £ 17D

immersed. R H N 90% UL AR I

7-6. Resistance to

Soldering heat
[TpSEe=a

O Manual soldering T | 42

Bit temperature of soldering iron: below 350°C

Application time of soldering iron: within 3 s.

MEE350°CLAR,  INF[AIBFP LA

O Dip solderingf# /&

1. Printed wiring board : copper clad laminate board with

thickness of 1.6mm;

fEFHFEMR: t=1. 6mmi¥) 7 4R .

2. Solder 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.

up on substrate surface;
BRI B T0.82 LA LI, RV KB AE R
JLIE L ROGE, T ELMAAR LA R S L

Electrical characteristics shall be satisfied
No mechanical abnormality.
AIFLGAR A 2T Befhe s
.

o

ST BC-173 2 ih1) A [
ik 5 00 2015-2-2 » OOUNDWELL ELECTRONIGC
AR A5 5 i ] SOUNDWELL
R T 7 N T
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T s N




EC40 SERIES SPECIFICATION
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EC40 A5
ITEM CONDITIONS SPECIFICATIONS
B % M #
7. Endurance characteristicsiif A P fg
¥®ER 3. Preheating : Surface temperature of board: 100°C or less;
7-6. Resistance to Preheating time : within 2 min. Electrical characteristics shall be satisfied
Soldering heat i FEAR T IELEE 100°CLA R, I IA243 4 BL A No mechanical abnormality.
TR AL A 4. Soldering : Solder temperature : 260°C+5°C less A ULGARRIRAR . 2 Bl e+
Immersion time:within 5+1 s H
FiBE: WRZ260°CH5°C, IFA|S+L s,
Apply the above soldering process for 1 or 2 times.
PAE TREEH 1 520K,
The entire frequency range, from 10 Hz to 55 Hz and return to 10 Hz, |[Specifications in clauses 5-1, 5~5-6 . 6-1
shall be transverse in 1 min. must be satisfied.
7-7. Vibration Amplitude(total excursion):1.5 mm. No abnormalities shall be recognized in
i P P This motion shall be applied for a period of 2 h in each of 3 mutually per- appearnce or construction.
pendicular axes(A total of 6 h). I J55-1. 5~5-6. 6-1NFFETEK
SiEEIE: 10 Hz~55Hz~10Hz, 140804 RiE1.5 mm. | R HIRE LR H .
ey 1 XYZ AL FE E 7 10), BEJ7 552/, JETF6 /b .
The encoder shall be Stored at condition of brine gas 5% as volume-
7-8. brine test tric concentration,temprature of 35+2°C for 24+2 h in a thermostatic [No substantial abnormality observed ,
Th =R chamber. And the encoder shall be subjected to standard atmospheric |the original metal is not exposed.
conditions for 1.5 h, after which measurements shall be made. AT B, TIREEME.

L 40+3°C,  FEZRAT IR SYol) # 7K UA4R R T 1 R v T8
24NN, AR R ECE LS AN S R

The encoder shall be fallen freely of any pasture from 60 cm height to |No execssive deformation or damage

7-9. Free falling the concrete floor covered with vinyl-file after that measurement shall [(except the deformation of terminal).
i v be made. Specifications in clause 5-1 and 6-1
M60 cmisgib B VSRR LIERM R gt k. shall be satisfied.

T AT S ik G 1A TBER AR
S-1RN6-1 1V 15 A2 TSI RIS o

Specifications in clause 5-1. 5~5-6 and

Termperature Duration of test 6-1~2 shall be satisfied.
40 C 0.5 hour 5-11 5~5-6F16-1~2 J¥ i A 41 WA .
85 °C 0.5 hour
7-10. Temperature Transition time: More than 5 min
cycling test 1 cycle
T AR IR
|test cycle: 240 cycles
After leaving in the normal temprature and humidity for 1.5 hours.
2 IR SAT IR 5 BTl RPN LS/ it
PG EC-173 S o] B[]
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