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Kinghelm’

EC28 SERIES SPECIFICATION
EC28 R 5 AE#ET5 1/5

— f 3 T General
1-1 &EMHJEHE Scope
A S T3 FH T 28 mm i@ % G AL 2% 4 /) FL A ] % ) L R
This specification applies to 11mm size low—profile rotary encoder(incremental type)
for microscopic current circuits , wused in electronic equipment.
1-2  #r#EIRA Standard atmospheric conditions
K 53 FLE A, DR AR DL RS T REAT
Unless otherwise specified , the standard range of atmospheric conditions for making measurements

and test is as following limits :

b J& Ambient temperature : 15°C to 35C
B Relative humidity @ 25% to 85%
= JE Air pressure :86kpa to 106kpa

FEFIERE BTG, WA el A, R A% DT 2 AT 0 st

If there is any doubt about the results, measurements shall be made within the following limits

b J# Ambient temperature : 20°C+1°C

M XEE Relative humidity : 63% to 67%

= JE Air pressure :86kpa to 106kpa
1-3 fE AR Ta

Operating temperature range :-40°C tot85°C
1-4  RAFIRZTE

Storage temperature range : —40C tot85TC

¥ Construction
2-1 JR~F Dimensions \
B B % G P Refer to attached drawing 10K § élOKQ

Terminal A e Terminal B
3 s e 8o
WsEfH Rating L Ty 10K0 B i ¥

‘ DC 5V

3-1 FUEHE 0.01 uF '° ];Emﬁzgog;r :T 0.01 uF
Rated voltage:DC 5V ﬁmal c
3-2 EOKHUE I (B A S C i F

Maximum operating current (resistive load)
H A G4 Fach lead: 0.5mA(MAX 5mA;MIN 0. 5mA) K1 (fig. 1)
A5 2 Common lead: 1mA (MAX 10mA;MIN 0. 5mA)

4, Application Notes {# i i B 1
-1, WA T miR . WIS AR . Pt AN G R TT R AE 64N N AT 58 FRELEE S A Al FH 58 6 A 0 5 3 A T B B

IUEZ A

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.
ATV VAR B K, T RE 2 T B Y R R
Care must be taken not to expose this product to water or dew to prevent possible problem in pluses
output waveform.
TE Y i & K H B B v, SRR, URERS E), B O TR SRS A RE . T % A DR ] B b S A A A B R
In case of pulse count process design, operational speed, sampling time, and masking time etc should be
taken into the consideration. Please check above matter at first on your circuit for the secure reason.
FEVCTHIN B iR B %R, U8 FHC/RIES LB, (K1)
At design of the pulse count process. Using the C/R filter circuit is Recommended. (fig . 1)
TEAS FH Gt R 4% 16 338 B B 4% ) 7R 36 0 & /AP 1, 38 Ik PR 2 T BT CHRERAS BUAE 5 K7 it oA 308 140 48 ) 2 W ) 25 2 7= B AN R

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 divorrced
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EC28 SERIES SPECIFICATION

EC28 R¥ i 2/5

form in order to be poor conatct
4-6. TEVIWIH A BeAEAE AR5, (A4 0 I B .
There can be rust on the cutting side. But, the thing that there is no remarkable hindrance in soldering.
4=T ZLN P @ 4 N G s - 0[] 5 35 R ON AR o
Solder all metal inserted fixing including terminals & metal lugs into a substrate.
4-8. F HF IR G i 3 A0 B B AR N T R B 2 R BUT R KRR, T SRR 1 264 -
Encoder equipped with a push—on switches are packaged or stored with their shafts being pushed-in, the

switch part may be out of order and pay attention when you package or store them.

5. B35 #: Rt ELECTRICAL CHARACTERISTICS

T H %A kg
ITEM CONDITIONS SPECIFICATIONS
A. BIE St ML 2, S mEal (K2) (BER R RAREN LETFOME)
2 Phase—different signals (signal A, signal B) Details shown in <fig. 2>
(The broken line shows detent position. )
iy [B] % [ (Eh57 e
Shaft rotati- Signal Output
5-1. HipfEs onal direction K2 fig.?2
Output signal (A-C¥ 1-18]) OFF |’—!—|
‘ . ] Pl
format gl A(Terminal A-C) ON i
C.W B (B-Ci 1)) OFF————T rj——w
B(Terminal B-C) ON I
A(A-CH T 1) i
jul g e A(Terminal A-C) OFF
C.C.W B (B-Cii F[]) ON W .j
B(Terminal B-C)
m (K3) Fro~BIE, HPL360° /SR 3 & Bl # .
Measurement shall be made under the condition as follows.
Shaft rotational speed : 360° /S Test circuit : (fig. 3)
K3 (fig.3) K4 (fig. 4)
DC 5V
| [
10K Q gi gg 10K Q - -
5-2.  JFREE Terminal A Terminal B
Switching A P LﬁBﬁﬁﬁ% S I D
| o ¢ Encoder
characteristics |_T _______ _T o i 52
el
——o Terminal C
Zzz, C T
(VE) ZmT50FFHe i B R 3. 5VRL IR (fig. 4).
Code—OFF area :The area which the voltage is 3.5V or more(fig.4).
i L ONFE 4t FELIR 1. 5VRL R IR (fig. 4).
Code-ON area The area which the voltage is 1.5V or less(fig. 4).
5-3. k¥ & i M\ OFF— ONBL.ON— OFFH, % Hi 1. 5V™3. 5V [ 38 i B[] B2 45 2 L 5E o
Chattering Specified by the signal’ s passage time from 1.5V to

tl, t3 <3ms
3.5V of each switching position(code OFF ON or ON~ OFF)
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EC28 R 5#L#E 15 3/5
2 A5 ONJE 43 1) 1. 5V A B 1 i He AR Bl IR ) ZE IR 355 t1, 32 [R] 2 7™ A2 1ms
DAL, 1. 5VELR fIONER 6. 55 4b, 4 R SR Bk (a] 1. 5VELF f ¥ [l £E Tms PA
5-AME N2 LI, U E D 5 A R k.
(Z=1k) Specified by the time of voltage change exceed 1.5V in
Sliding noise code—-ON area . When the bounce has code-ON time less than t2<2ms
(Bounce) Ims between chattering (tl or t3). the voltage change
shall be regarded as a part of chattering. When the code—ON
time between 2 bounces is less than 1ms. they are rega-
rded as 1 linked bounce.
5-5. THZHEEH G B OFF & 4 ) FiL SR A2 50 o 3.5VEL I
Sliding noise [The voltage change in code—OFF area. 3. 5Vmin

5-6. HH AL
Phase

difference

W (E5) FrosblE, HLL360° /SHyim sl e .
Measurement shall be made under the condition which the

shaft is rotated at 60r/min K5 fig. 5

M5 (ACIR])

———] | | OFF
signal A | : : : | _ N
: | [ OFF
B {55 (B™CI) : T 4|_ ON
signal B Jill ']& -TBI T4I i
C. W Direction
EEFEI:  DLERE (B5) 2rAN, LF LEIENRH RIS

Y PRD P R () AR A T AR A ), [ B B T 2 S I A A A

Not: Above specification(fig6) is changeable. When operate
by manual. Please check performance using actual circuit
and knob.

T1. T2, T3. T4=0. 08T
W5 (fig.5)

5-7. rfRAES

a1 56360 ° (¥ 4 4 ok i £

154k /360°  (E2)

15 pulses/360° (fig2) for each phase

Resolution Number of pulses in 360° rotation.
5-8. #ZHT 23 1 AN SR A B L 250V DC.
Insulation Measurement shall be made under the condition which a LooMQ Ak
resistance voltage of 250V DC is applied between individual terminals 100MQ Min
and frame.
5-9. i B & A St~ M S B8 1) Tt NAC300VEEL [ 173 %h ENEEEE 20 80D
Dielectric A voltage of 300V AC shall be applied for 1 minute be- Without damage to parts
strength tween individual terminals and frame. arcing or breakdown.

5-10. ¥ ¥~ 6] B filt
FH$T

Contact

resistance

7145 5 40 T ONI 22 g IR A 26 A T Ml
Measurement shall be stable condition which a output

signal is ON.

100mQ DA
100m Q Max

6 PLBRfEEE Mechanical characteristics

6-1.
Total

4= [R5 B
ratational

angle

360° (1A ad)
360° (Endless)
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6-2. ENL M IIHE
Detent torque

FOEH TR R A

Onlt suitable for C. C, equipment.

(507150gf. cm)
(1507250gf. cm)

B 5 15oN. m
O  15725mN. m.

6-3. EAL K
{7 B Number

andposition

of detent

FOEH TR R A

Onlt suitable for C. C, equipment.

+2°)
1120 £2° )

30 AU (RIRR A 127
30detents(Step angle

6-4. bR
Push-pull stren—
gth of shaft

FEAS SR Ehu, R AN AR 10Kg MOER Sr I HERI B S 1080 Bh, 7 R
18 5 fEPCBE o _ (38 6 Ik [A] F7 b )
Push and pull static load of 10Kg shall be applied to the

shaft in the axial direction for 10s. After soldering of

the PC board. (_Avoid instant impact force)

B C AR B IR . e TR
TS5

Without damage or excessive
play in shaft. No excessive abn—

ormality in rotationalfeeling.

6-5. M)
Shaft wobble

A B 7 9 SmmAlk, A% (7 9% 18] i I 50mN. m(500¢f. cm) ) /7.
Bending moment of 50mN. m(500gf. cm) to be applied to

the shaft at 20mm from the mounting surface.

0.7%L/20mm p—p BAF (L: #E%3%
P B AR R . )
0. 7*L/20mm p—p MAX

L:Distance between mounting surface

and measuring point on the shaft

6-6. Fill (1) [5] %% 77 [F)
¥ #Shaft play in

rotational wobble

I i EEAI €

Testing by angle board.

3° LR
3° MAX

6-7. i ¥ 5 L

i ¥ MR AT B 7 i INSN . (500kgf) F 5 J1 1084

Ui F AN A LR B S A AN B

Terminal A static load of 3N(0.31kgf) shall be applied to the tip |Without excessive play in
strenth of terminals for 10S in any direction. terminal or poor contact.
6-8. fhr AR EAMG] (7R 50 AT S SmmkE 20N (2. 04Kef) f) #4175 77 10D B s ANFA B AN B S B R R
B B A load of 20N(2. 04Kgf) shall be applied at the point 5mm Without excessive play of
Side thrust stre— |from the tip of the shaft in a direction perpendicular bending in shaft. NO mechanical
ngth of shaft direction perpendicular to the axis of shaft for 10s. abnormally.
6-9. 4l ] ] B2 fEHh F i no. 5N (51gf) [HE F1 8047 17 0. 4mmLA T
Shaft play in The pull/push load of 0.5N(51gf)shall be imposed on the 0. 4mm MAX
axial direction shaft
7 W AtERE ENDURANCE CHARACTERISTICS
mH FA A
ITEM CONDITIONS SPECIFICATIONS
ETE S far 26 N LL6007 1000 J& / /N it 33 5 [ 54 30000/ . Rl t3 5 Rk t2<3mS
The shaft of encoder shall be rotated to 30000 cycles at a |WE¥EJI5E NFFAAIAIT0%.
7-1. [BI%EH 4y speed of 60071000 cycles/H without electrical load, after i F IR A BE A 10 Q PAR .

Rotational 1life

with measurements shall be made.

LA 8 N 145 360 2, TN 445 360

1 cycle :rotate 360° CCW rotate 360° CW

T BRI AR I 0 25T /L5, 176716, 173

Except above items, specifications in clause 5. 17 5. 6and
5.175.6 and 6.176.3 shall be satisfied.

Chattiring tl, t3<<bmS
Bounce t2<3mS
Detent torque: Before test70%

Contact resistance :10 QMax
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Y i 3% 0 1 3B T IR L 40 £2°C, 18 BE90™95% 1 1L il 1 W Al v e
96 = A/NI G, AR L HIRCE 1L 5/ I

The encoder shall be stored at temperature of 40+ 2°C with

A2 R A B R, AR
B AT 4R R ZE K

Must meet after soldered

7-2. e relative humidity of 90% to95% for 96 +4H in a thermost- specification for detent

Damp heat atic chamber. And the encoder shall be subjected to stand- torque. Must meetor exceed the
ard atmospheric conditions for 1. 5H, After which measure- initial specifications for
ments shall be made. other items.
2 1 45 70 7 BB TR 85 = 3°C R IR A HH BB 96 = 47NN, i WA AR AR R A IR, AL
W VR A 1 5/ JE R B R AR a0 AR K .
The encoder shall be stored at a temperature of 85+ 3°C Must meet after soldered

7-3. i Hubk for 96 24H in a thermostatic chamber. And then the encoder specification for detent

Dry heat shall be subjected to standard atmospheric conditions for torque. Must meetor exceed the

1. 5H, After which measurements shall be made.

initial specifications for

other items.

-4, ARIERFE
Cold

YD 2R TE 3 A TR R 40 4 3°C BAE IEAR i E 96 £ 4/NR,

W EIRSCE L 5/ E L

The encoder shall be stored at a temperature of -40+3°C
for 96 Z4H in a thermostatic chamber. And then the encoder
shall be subjected to standard atmospheric conditions for

1. 5H. After which measurements shall be made.

W B0 FR AR JE O TR, A2
Bl o H A A7) 46 AR 2K .

Must meet after soldered
specification for detent
torque. Must meetor exceed the
for

initial specifications

other items.

8 JR4E{ERE SOLDERING CONDITIONS

8-1. ¥tk

Solder ability

Ui - ££.260°C £ 5°Cilf JZ AR 1l IR 8 380 + 18D,
The terminals shall be immersed into solder bath at 260 °C

for 3s+0.5s in the same manner as para.

R AUA 90% LR I 5
A new uniform coating of solder
shall cover 90% minimum of the

&rface being immersed

8-2. Resistance
to Soldering
heat

TR 1 4

18P 5 Solder conditions
1) FLER Manual soldering

HFE350+£20°C |, BF[E]3 +1/0s.
Bit temperature of soldering iron:350+20°C

Application time of soldering iron:within 3 +1/0s

e AR ERE, b (OR1R) B

St T R
Electrical characteristics

shall be satisfied. Without de-
formation of case or excessive

looseness of terminals.

10 83558, PACKING PORTION

10-1. 3577 30
Packing

il I 28 G RN AR A B %%, REALT5PCS, AFA204E .

3£3t: 1500pcs

10-2. T ik % 14
Solder ability

KB M ARAT R R,
O RO 5 B K JE AR L

[’j\#%$ Ejﬂy ﬁﬁM80Cm%EEEﬁ%‘F£

ARAE M B T AR, ST &S T

w2 H

2021/5/20 % 7. DSG B 7% . CHKD K #E. APPD
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zZ.J LJJ F.Q
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5 DOCUMENT No.
EC28A
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