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» - 4 F 7 General
1-1 iF * #4% Scope
AR T * T FRA ] TR 28 A Al 5N R E o
This specification applies to 28mm size low-profile thin rotary encoder
(incremental type) for microscopic current circuits used in electronic equipment.
1-2 %%k & Standard atmospheric conditions
"$ V3R pERAEYTHRETERS
Unless otherwise specified , the standard range of atmospheric conditions For
making measurements and test is as following limits:

ik % Ambient temperature 15C to 35C

%% R Relative humidity 25 % to 85%

F & Air pressure 86 kPa to 106 kPa
1-3# * g & #F Operating temperature range =20 C to +70 C

1-4 %38 R # K Storage temperature range =40 C to +85

2 ~ £+ Construction

2-1 * =t Dimensions
SLorht = &[] Refer to attached drawing
3~ %f TE Rating
3-1 g =7 & ¢ Rated voltage :D.C 5V 10mACImA MIN)
4~ 7 % e Electrical characteristics
A-1 B P =9 i o
[tem Conditions Specifications
=RIN R Bl AB & 1B 5 5L enjp fig_@?lﬂhﬁ»?]éiﬂa(@? ) e i+ Eh
Output signal F’f"r’ jf*ﬂi:f‘”@** COmAAT A BEE D
format < fig.1 > Q?phatej(iiifferent signals(signal Asignal
B)Details shown in < fig.1> (The broken line
shows detent position)
Phernt & & v (= 5 ﬂi%] AR S\
Shaft rotational Signal Output
direction
AA-C =+ /) A ﬁ \ | \ \ L
A(Terminal A~C) OFF | | | | |
ng 1= 5 | | | | |
B o e R R N
B(Terminal B~C) orF— i | : \
AA-Cz+’) ON. | | ‘ ‘ ‘
A(Terminal A~C) orF | : : : : T
. B(Terminal B~C) orF ! ‘ | ‘ |
| | | | |
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4-2

AgEa

Resolution

SRR R 15 1 *% /360"
Number of pulses in 360°rotation | 15pulses/360° for each phase

4-3

Ap i A

Phase-differe. nce

v R R g (T i (7 i 0 o 2L(M=)

Measurement shaft be made under the | MIN AT=0. 25T
condition which the shaft isrotated in | i <« fig. 4 >
constant speed.

Bl —< fig.2 >
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4-4

Ik S g e

Switching
Characteristics

T (Bl )FrT ik g o Bht 3607 /s g Boxe R e
Measurement shall be made under the condition as follows.
1)Shaft rotational speed 2 360°/s
2)Test circuit

B - (Fig. 2)

®l 3(Fig. 3)

DCoY OFF

3.5V |

10K

v BT
Terminal B 1.5V

% ah 3
Encoder ON ---1

7%

(ﬁ)%ﬁ¥0NﬁﬁJ*@3WHT%#ﬁo
&E$MWﬁﬁ TR LDV b ek g o

(note)Code-ON area  :The area which the voltage is 3.5V or less
Code-OFF area :The area which the voltage isl.bV or more

Terminal €

4-4.1

Chattering

ol

i 75 1¥_OFF—ON 2 ON— OFF p#, ﬁﬁj 20t t3 = bmS

3.5V HFELpE, A+ R b e B
R ERER RS AR T IR &R T o

Specified by the signal’s passage | On the case within detent
time from 3.5V of each switching |, B Signal will be irregular
position(code OFF~ON or ON~OFF) Oscillation.

3B B
[tem

ERT
Specifications
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4-4.2 . kG ON 3R> en] BV b nT BB H PR Adrf t1,t32F ¢
(;EH@) A2 Ims P 1.5V T en(ONFRE oF b sdok & RpeRF 1.5V t2 = 2mS
Sliding bounce | ™™ &Mt Ins 22 b pE > B2 R 5 F - B REF o 4ot F]=

(Fig. 3)
Specified by the time of voltage change exceed 1.5V in
code-ON area.
When the bounce has code-ON time Less than 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 regarded as 1 linked bounce.

45 | Wt TR hap T fephE B4 A C.300VR R L A i | 4 (87 % AR
Dielectric A voltage of 300VA. C. shaft be applied for | Without arcing or breakdown.
strength Imin between individual terminals and

bushing.

4-6 | B HIEFL feip S fedhz 254 D, C. 250V 1mA S eh 2 e 100MQ e
Insulation Measurement shaft be made under the | Between individual terminals
resistance condition which a voltage of 250VD.C. is | and bushing:100MQ MIN.

applied between individual terminals and
bushing.
4-7 | BEfrh e FH * D.C 5V ImA & B* TR % )
Closed Circuit Voltage step-down test at D.C.5V 1lma 3 ohms maximm
Resistance

5~ ¥ i Mechanical characteristics

L 360° (4 . )
Total rotational G
angle 360° (Endless)
SRR IS R e R R
= - o B AR . 50~200gf. cm
Detent torque |Only suitable for C.C, equipment.
53| LinEbHcE B | R vE BRE 30 BT in(FIEL R 12743")
Number and Position | Only suitable for C.C, equipment. 30 detents(Step angle : 12°+3°)
of detents
5-4 W3 g R HWAF w2 e %4 [00NC(10. 2kgf) e ¢ %éﬂﬁjmﬁﬁﬁaﬁﬁnaag
Terminal it 10 b - LR o
strength A stgtlc load qf 100N(M¥2kgf) shall pe Without excessive play in
applied to the tip of terminals for 10S in terminal or poor contact
any direction. P )
5-5 | pherda it i R Bdhsd s b 5 4 ON(0. Slkg) et 4 fode | 343 2 55 PEEEZ B 2T

Push-pull
strength of
shaft

4 % 10 #5458 - (= PCB %47 15)

Push and pull static load of
5N(0. 51kg) shall be applied to the
shaft in the axial direction for
10S. (After installing)

FHRRRE.
Without damage to. Or excessive
play in shaft no excessive
abnormality in rotational feeling.
And electrical characteristics shaft
be satisfied.

3B P
[tem
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Conditions
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5-6 | U F A B = iR o G GG %) o Z A
Resistance to | Specified by the clause | £ ¥ -
soldering heat T ”Soldering conditions”. Electrical characteristics shall
be satisfied. No mechanical
abnormality such as excessive
play.
5-7 | dhd B fh @ =8 Dmm R o U AL e B O 4o | BHZK it
Shaft wobble 5NC0. 51Kgf )er# o Bushing Wobble
A momentary load of 5N+ m shall be | Length PR
applied at the point bmm from the (mm) (mm p-p MAX)

i . . . 3.5 1. 4xL/30mm
tip of the shaft in a direction 5 0 1. 1xL/30mn
perpendicular to the axis of |7 0. 7xL/30mm
shaft. L - 0152 [i] 5 [H1 22 it /) ) 2 BE S

L:measurement point from mounting
surface of bushing.
58 | dherphd ¥ bt 4e 5N(0. 51Kgf)ede 31 jx £ o 0. 6mm p-p ' i
Shaft play in |Pushand pull static load of 5N shall | (0, 6mm p-p MAX
axial direction | be applied to the shaft in the axial
direction.
5.9 | $hehd-E o5l B Bgh i s bmm ste 100NC10. 2Kgf) e f 77 4 | fih W4 PR R B 2 o

Side thrust
strength of
shaft

10 #5448 -

A load of 100N shall be applied at the point
bmm from the tip of the shaft in a direction
perpendicular to the axis of shaft

Without excessive play of bending in
shaft.
No mechanical abnormally.

6 ~ @ A f£i Endurance characteristics

6-1

3 A

Rotational life

o o iE T sht 100rpm # A i
30, 000 % -

The shaft of encoder shall be rotated
to 50,000 cycles at a speed 100rpm
without electrical load, after which
measurements shall be made.

Chattering tl, t2=<3mS
Detent torque -30%-~+10%

6-2

it B}
Damp heat

B R 60£2°C ~ iR AR 90~95% i E R R Y %
240410 -} pets - BF R ~ FURY 2R 1.5 )
P18 RIEE o

The encoder shall be stored at
temperature of 60+2°C with relative
humidity of 90% to 95% for 240+10 in a
thermostatic chamber .And then the
encoder shall be subjected to standard
atmospheric conditions for 1.5H. After
which measurements shall be made.

&os KA~ 3P R4 o
Specifications in clause

3B P
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6-3 | mf# it B 8he2 CenEiE e Ay 240410 o) | BB KA HP AR o
Dry heat P ¥R~ ¥ R3E 1.5/ RIS BIE o| Specifications in clause
The encoder shall be stored at a
temperature of 85+2°C for 240+10H
in a thermostatic chamber. And then
the encoder shall be subjected to
standard atmospheric conditions for
1.5H. After witch measurement
shaft be made.
6-4 A= e B E-A0+£2°CenE B a0 2 B 240410 | ik A0 HP 2R -
Low temperature | -] F¥ » ¥ 8 ~ ¥ /B2t % 1.5 ] PF{s | Specifications in clause
resistance £ - 4.1~4.6 and 5.1~5.3 shall be
The encoder shall be stored at a| satisfied.
temperature
0f -40+2°c for 240+10H in a thermostatic
chamber. And then the encoder shall be
subjected to standard atmospheric
conditions for 1.bH. After witch
measurement shall be made.
6-5 | w3 T SO0 3 R AL v pd IR G | 2F P AR, BT o ik R
Free falling ARl IR - B oo (le g5 %)% )
The encoder shall be fallen freely at any | No excessive deformation or damage. (Except
posture from 60cm height to the concrete | the deformation of terminals. )And
floor covered with vinyl-tile. After | specifications in clause4.1~4.6 and 5.1~5.3
which measurement shall be made. shall be satisfied.
~ B R0 Soldering conditions
7-1 + 1 % ¥ Manual soldering

BR300 CHT o R 31/,1‘1 roo

Bit temperature of soldering iron
Application time of soldering iron

7-2 # "% Dip soldering
A t=1.6E G Hérir o

Printed wiring board :
A 4R E 50,82 00 b ekl fog e SN et R

2 300°C or less.
*within 3s.

Shz- s DA AR A AL

Flux :

Specific gravity :

Single-sided copper clad laminate board with thickness of 1. 6mm.
ENFR G AREAEE R D

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.Flux shall not come into contact
with the component side surface.

TAL L i’\*)’f?\\i B R IOOC”_‘ ’ Béﬂm 2 /4B
Preheating : Surface temperature of board :

B 260°C5Cra™ ~ R 35 F UM o

R R

Dip Soldering temperature :

b ;}'# [ i %_

11 P\
100°C or less.

260°C+5°C. Immersion time :

Zrl b oo

Apply the above soldering process for 1 or 2 times.

Within 3~5s.
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8~ %41 % %18 Note for soldering method
8-1 4T Bt > 373 & AP.C.BIF o BFHatdiTfs o

Please avoid soldering on upper surface (the component side surface) of the

PC board as shown below. .
Ui ¥

Termigg}\li:jw
Solder ~ P. C. BAEAR

P.C.B Board

9~Hv @#% 3 g ayig TR
Precautions in use.
9-1 2 & &R ~ PR FRZiHELY K -
During operation storage in high temperature and in corrosive gas. should be avoided.
9-2 $4i8 BRI ~ WP, R s d g R REFAFIFTfoR] FHREFE o
g Eaiuis £ @ * 1As design of the pulse count process. Care should be taken with

operational speed.

9-3 At B @ AAp & OFF ;e e ™ v % =, R A e 5 R o

With this part detent positions we always be aligned with A phase off position.

Therefore make the a phase the reference at the soft ware design stage.
9-4 *Fl A E R RS PRy AA AL BV L L RER LA -

This product when touching wet or water can be influence the pulse wave.
9-5 AF| S HI T KRS FHLPSPAFG, BEAXRE LS o

The shaft can’t be over pressure. For avoided damaged the function, please

Pre-setting the button direction.
9-6 AF| I L5t Tt S UG A S XA e

Please don’t shocking the shaft. To avoided damaged the function.

SCAE SRR WITEM | Rk e HIT

s
N

ED28 Z A FAE S 2015-5-20 A




X‘A REN LBHETFREARAH

DONG GUAN FAN RUI ELECTRONICS&TECHNOLOGY CO.,LTD.
TEL: (0769) 81805438/86866001 13751429385 FAX(0769)82991458  E-mail:fanrui@dgfarui. com

WUEE : http://www. dgfarui. com Mtk g AR L sE L 2E = Tk X

9216 |o

?1.45

@17 2 @
N

AC B
10.75
27.3
\2-815 g
t e
0
0 2
3-910 7
AP CTB?
=N
ks e 8 =
O UL TR RAT [ 4
A DONG GUAN FAN RUI ELECTRONICS&TECHNOLOGY CO,LTD. %
Title RK166 Series Devision| Date Design
_ _ _ Unit Scale
Dwg Name ED2812-15P-30LC-R15 @—E} M 3.1 TOLERANCE
Dwg No | CPT-ED28-001  |Version | A MTL UNDER 10 +0.3
10 ~100 +0.5
DESIGN CHECK APPROVAL SPEC
OVER 100 +0.8
DISPOSAL ANGULAR DIMENSION +5°




