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EC4002 SERIES SPECIFICATION
EC4002 %345 1/5P

1. General —f IR
1-1. Scope & FH A%
This specification applies to 40mm size low-profile thin rotary encoder (incremental type) for microscopic current circuits used in
electronic equipment.
AU Ao F T 7 Ve P OIS FRAL 1R B 40 R (] e s i s
1-2. Standard atmospheric conditionstrifE R
Unless otherwise specified ,the standard range of atmospheric conditions for making measurements and test is as following limits:
BRI A S, B RAE LR IRE T EET
Ambient temperaturedid & : 15°C to 35°C
Relative humidityAHXTI AL 25% to 85%
Air pressure’< Jk : 86kPa to 106kPa
1-3. Operating temperature range
TAEWEEER : -40°C to 85°C
1-4. Storage temperature range

EAFIREVEE © -40°C to 85°C

2. Construction i
2-1 Dimensions X~}

Refer to attached drawing UL AT Bt it 1

3. Rating FEHE
3-1. Rated voltage i€ H [%: DC 5V

3-2. Maximum operating current (resistive load)f KAUE B (FAPTHM ) : 10mA (1ImA MIN)

4. Application Notes {#F] LI IR

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.

6 o fif e T R L SR R P P RN JE R AT REAE 6 A A e, IR JE R A SE R A

7 i 75 i R B0 7 A S T

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

G A 15 5 AT ST IR DR R AE B T8 BE (5 R BORE IR 8] A R 3 ] 8% v ) At e, i 8 £ 558 F i 2.

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

FE I 2% 18 21 2 T 2 WU FH C/R DB FEL iR

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

AT b Z)RE A 2K R RE 2 S B R R




EC4002 SERIES SPECIFICATION

EC4002 ZFI34%+H 2/5P
5. ELECTRICAL CHARACTERISTICSHSMRE
ITEM CONDITIONS SPECIFICATIONS
I B % M

No specified output of termial B-C at detent positions.

TMIB-Cliig 1 [A ARG 1 25K

Note: Output signal is 1 pulse per 2 detents. And terminal A-C is pulse ON or OFF at detent positi

TERT: A S RO INE ALK o £ LU LI A-Coity T b T-ONBROFFIR A

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

RAALE AR B - GRS~ R
REWM LETRAE. )

Shaft rotational direction Signal Output
Hlrlml e 77 1) (EXT it 1
A(Terminal A-C) OFF w
5-1. Output signal C.W. A( A-Ciii T 18]) ON "
format % tH (% 5 WSS 15 1 B(Terminal B-C) OFF J i ‘_, !
B( B-C3 7-[il) ON - -- | i
A(Terminal A-C) OFF m
C.C.W. A( A-CHiiF i) ON - i
W7 B(Terminal B-C) OFF ==~ ]—L| ’—~|
B( B-Ciifi Il ON : :
5-2. Resolution Number of pulses in 360° rotation. 14 pulses/360°
Iy e [ 360° 1) 4t Bk 8 14 AJkit/360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/s
2)Test circuit o (fig.2)
T CE2) Bk, ShPA360°/F R B [l 5 . (fig.3) K3
(fig.2) DC5V OFF
Fel2 10K 10K © ] B
5.3, Switching Terr?inal A Tern;inal B 3AV=—mr——n——nr -
C Ay ¥ Biiiy ¥
Ch;;z;;:;m I ] Encoder S 1 I .
) I I,
i IBEEL ON ——
[ ] t3
o Terminal C t2
CHi T t

ik

(B il OFFFafH FES. SVLLERPIRE .
Sifi A ONFRf B E 1SV EL R PR

(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.

Specified by the signal’s passage time from1.5 V~3.5 V of each

5-3-1. Chattering switching position (code OFF~ON or ON~OFF) t1,t3 <B3ms
W 4B MOFF —> ON B{ ON—>  OFFIf}, #itli1.5 V'3.5 Vit

IS [R) A 5 LE
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 regar ded as a part of chattering

(Bounce)  |.When the code-ON time between 2 bounces is less than 1mS.they t2<2ms
W24 (k) |are regarded as 1 linked bounce.

FELE 122 P DU B R O o — A 5

R BONH /3 (1) 1. SV UL (1 f AR Bl i T ZE 4R Pt 1,3 2 (Al 2 7= A
1R E1. 5VEL R AIONEE 43 S5 4k, s 45 o8k a) 1.

5VEL R 4




EC4002 SERIES SPECIFICATION
EC4002 Z %45 3/5P

5. ELECTRICAL CHARACTERISTICSHSMRE

ITEM CONDITIONS SPECIFICATIONS
T H % M %
Measurement shall be made under the condition which the shaft is
rotated in speed 360°/s.CA360°/s 135 & A E fl i 47 [71 %
(Fig.4)E4
T
"
5-4. Phase difference | Af5 5 (A~CIal) ] o
A2 Signal A EEF Tl. T2. T3. T4 = 5ms
r In(fig.4) W14
Bf& = (B~CIH)) o
Signal B TUTZT3T4
5-5. Insulation Measurement shall be made under the condition which a voltage of Between individual terminals and
resistance 250V DC 1min is applied between individual terminals and bushing. bushing 100MQ MIN.
gk dikn TR 2 B AR A B AN B IR 250V DC 1534k iy ¥ 2 AR ] LB 10OMQE F o
5-6. Dielectric streng{A voltage of 300V AC shall be applied for 1 minute between individual Without arcing or breakdown.
i} HL terminals and bushing. RIBAG B REIR
LS TR ARG AC 300V EL K 1535
5T+ Sty IR HEMb BEL B th 715 5 &b TONIY 22 R A 2 A R illE 500mQLA
Contact resistance|Measurement shall be stable condition which a output signal is ON 500mQ Max
6 . Mechanical characteristics NI 4 G
ITEM CONDITIONS SPECIFICATIONS
o B * A%
6-1. Total ratational 360°(Endless)
angle 4= [A1F% ffi & 360°(F 14 &)
6-2. Rotation torque
45£15mN.m (450+150gf.cm)
Jieh )3
6-3+ Number and 14 detents(Step angle:25.71°+3°)
position of detent 14508 CTAIRE AR FE25.71°43°)
SEN R R A B
6-4. Terminal A static load of 3N(300gf) shall be applied to the tip of terminals for 1 minute in any direction. Without excessive play in terminal or
strength ity F e AT R ) it D 3N (300 ) (14 i 47 w7 731534, poor contact.
Ui B B AP AR B e i A R
6-5. Shaft wobble A momentary load of 5N(500 gf) shall be applied at the point Smm from the tip of the shaft in a dif0. 25mmPA
iR E) perpendicular to the axis of shaft. 75l /i it Smm A, 4% m] 5% (7] it i SN (500 gh)f /7. 0.25mmMax
6-6. Shaft play in axi{ The pull / push load of 5 N(500 gf) shall be imposed on the shaft. 0.3 mm Max.
direction il MR B [FERI_F NS N(500 gf) (U HE A7 Ek b7 47 0.3mmbLF.
6-7-  Push-pull stren/Push and pull static load of 100N (10Kgf) shall be applied to the shaft in the axial direction for 10 {Without damage or excessive play in shaft
of spindle (after soldered to the PC board). No excessive abnormality in rotational feeling
1) A 5 7Ky, WrRA A AN LOON  (10Kgt) [ & fur Sy HERIH 5105080 (R IEI B EPCB 1) And electrical characteristics shall be satisfieq
G AR, B T e HL MR R T e
6-8. Shaft play in Testing by angle board. 4° Max
rotational wobble | FH £ R 5E - 4° LLIF
i [ e D5 1 4R B
6-9. Side thrust Aload of 5N (0.5Kgf) shall be applied at the point 1 mm from the tip Without excessive play of bending in
strength of shaft  |of the shaft in a direction perpendicular to the axis of shaft for 10 s. shaft. No mechanical abnormally.
W TE ELAP S R [FERNHTNG 1 mmAL NS N(O.5Kgh) 1 i J7 105040 A ARSI A R .




EC4002 SERIES SPECIFICATION

N 4/5P
EC4002 R 5%
7 . Endurance characteristicsiiy A {4 fE
ITEM CONDITIONS SPECIFICATIONS
w H % M

7-1. Rotational life

(5] i 73 fiir

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 shall be made.

TETC A7 2 A R Bl LL600~1000 /71N 38 5 [1] #4 30,000 J& .

Torque: Relative to the previously
specified value: 50%

DI ZERCINT TRARAE T 50%

Specifications in clauses 5-1~5-4. 6-1~
6-3must be satisfied.

R 55-175-4, 6-1~6-3NFFEER,

Contact resistance Max 10Q

R0 5 kLT 10 Q

7-2. Damp heat

[RiTR

The encoder shall be stored at temprature of 85+2°C with relative humidity of 90% to 95%
for 48+10H in a thermostatic chamber .And the encoder shall be subjected to standard atmospheric
conditions for 1.5H, After which measurements shall be made.

15, P 8542°C, 15 5 90~95 %o 1A 1 i3 1 1 1 v % B 4810/ Ji5

FENR . WIRTTRE L 5/ A DR

7-3. Resistance to
heat

TR Ak

7-4. Resistance
to cold

[ESES

The encoder shall be stored at a temperature of 85+3°C for 96+10h in a thermostatic chamber.And

then the encoder shall be subjected to standard atmospheric conditions for 1.5h .After witch
measurement shall be made.

i EE85E3° IR IRA T B 9610/, A il iR E L 5/hi e ik

The encoder shall be stored at a temperature of -40+3°C for 96+10h in a thermostatic chamber. And
then the encoder shall be subjected to standard atmospheric conditions for 1.5h .After witch
measurement shall be made .

TP 4043 CHME T A h U 96 10/, FEH IR 1R B 1.5/ N A

7-5+ brine test

e

The encoder shall be Stored at condition of brine gas 5% as volumetric concentration
temprature of 35+2°C for 16842 h in a thermostatic chamber .And the encoder shall be
subjected to standard atmospheric conditions for 1.5 h, After which measurements
shall be made.

R PE 35+3°C, A RIENSY% i 3R /K AR IR T IR TR E 168/ S,

FEHEL W PBCEL L 5/ S It

Specifications in clauses 5-1~5-4. 6-1~
6-3must be satisfied.
RIGJF5-1~5-4, 6-1~6-3PifFF A ER .

Specifications in clauses 5-1~5-4. 6-1~

6-3must be satisfied.
R JF5-1~5-4, 6-1~6-3BifFEER,

7-6. Vibration resistar

i R

The entire frequency range,from 10 Hz to 55 Hz and return to 10 Hz, shall be transverse in 1 min.
Amplitude(total excursion):1.5 mm.This motion shall be applied for a period of 2 h in each of 3
mutually perpendicular axes(A total of 6 h).

IMEEJETE: 10 Hz~55Hz~10 Hz, 1480 A HRiIE1.S mm.

RBNTIRXYZ= A BB, RETIR AR 2/ME, Jhite/hf .

Specifications in clauses 5-1~5-4 6-1~6-3
must be satisfied.

No abnormalities shall be recognized in
appearnce and construction.

WEER.

R J55-1~5-4, 6-1~6-3

M HARAETC 5




EC4002 SERIES SPECIFICATION

cycling test
e TN

Transition time: More than 3 min

1 cycle

test cycle: 50 cycles

After leaving in the normal temprature and humidity for 1.5 hours.

2 BIRSFATIG J5 B TR IR F RIS LS/ S

EC4002 Z 51k 43 -
7 < Endurance characteristicsiy A £ 8
ITEM CONDITIONS SPECIFICATIONS
o B % 1 4%
Termperature Duration of test
-40 'C+2°C 30 Minutes
7-7. Temperature 85 C+2C 30 Minutes Specifications in clauses 5-1~5-4. 6-1~

6-3must be satisfied.

R JE5-175-4, 6-1~6-3Mi a3k,

7-8 Solder ability
pes il

The terminals shall be immersed into solder bath at 250°C+5°C for

3s+1s in the same manner as para.

Uit £ 250 C+5 C I E FIIR G FE IR B3 b+ 170

A new uniform coating of solder shall

7-9. Resistance to
soldering heat

T - A

B Manual solderingF T_1574%

Bit temperature of soldering iron: 350°C less than

Application time of soldering iron: within 3s

IR E350°CLA R, B3RP LA .
M Dip soldering 15

1.Printed wiring board : single-sided copper clad laminate board with

thickness of 1.6mm.

AR . t=1. GmmfF) SR IHI AR

2. Solder flux:Flux of 0.82 specific weight in bubbing type,solder flux coating apparatus
shall be used and bubling surface height shall be defined substantially as half thickness
of substrate,Flux shall not flow up on substrate surface;

B AR 0. 82 UL B MR T, R iy KA FEAR S — AL
T LR FAN iR N SRR T _E .

3. Preheating : 1. Surface temperature of board: 100°C or less.
2. Preheating time : within 2 min.
WG 1. SRR IIEEL100°CRATF . 20 HHE2 B LA .
Tmmersion time :within 5418

Solder temperature : 260+5°C or les

EJE260£5°CH LN, B[S 1FP LA o

4. Soldering :
i
Apply the above soldering process for 1 or 2 times

o LRI B RE T 124K

Electrical characteristics shall be satisfied
No mechanical abnormality.
PFE LRI BT e 5

i
3o

G5 EC-202 il e H 1 -
o 0 2021/11/26 ©) SOUNDWELL ELECTRONIC
A A5 5 i ] SOUNDWELL
DSGD. ¥ 7/p CHKD, H % TITLE Fp.
/ BRET / BAREN ENCODER #%ifilj %
- \ 220316 | | | 220316 e
EE W Kﬂ@ EC4002 & 544 P

cover 90% minimum of the surface being
immersed. 2153 416 90% LA_E IR E5 5|




