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RAMREERIDTFIE 9. T%5. 0%8, 9mm

XB-EN—09 series

Encoding Switch Rotary type

If specification of this product meets your request, please confirm all the items of it and return to us with signature
and stamp, it will be basis of our production and record. Thanks your cooperation in advance!
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Switch Connector DONG GUAN XI BANGE LECTRONICS CO.,LTD

45| XB-EN series %E}F%gyﬂﬂ*ﬁ;ﬁ pigt 1/7
WA E | XB-ENOOL ENCODING SWITCH SERIES SPECIFICATION e 2024/3/98

1. General —fREEIN

1-1. Scope i FH A%
This specification applies to 1 1mm size low-profile thin rotary encoder (incremental type)for microscopic current circuits, useq

in electronic equipment.

AR A58 A T R B Gl R e 1 1 AR I e st 2 (AL

1-2. Standard atmospheric conditions #5ifE K=IRZES
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as following lim|
IR FERF IR E R, R E S s i i R UORES, ArdEva AR -
Ambient temperature &/%: 15°C ~35C
Relative humidity FHX¥EE: 25% ~ 85%
Air pressure SJE: 86kPa~ 106kPa

1-3. Operating temperature range i & &V : -20°C ~80°C

1-4. Storage temperature range /7R E VL] : -40°C ~85C

2. Construction ¥

Dimensions JU~f: Refer to attached drawing UL Bt e i Kl

3. Rating FiEH

3-1. Rated voltage #il5¢ H1%: DC 5V

3-2. Resistive load 5 KA HLI: 0.5mA(common leadH: 23 ¥ 1mA)

4. Precautions in use ff F 5 H FVE R E N

4-1. During operating storage in high temperature and humidity, and in corrosive gas should be avoided.

VIR AT R, W S BRI .

4-2. At design of the pulse count processes. Using the C/R filter circuit as bellow is recommended.

FEBLTE BB SAC BE B A T 3, U P C/R L (Bl AR

4-3. With this part, Detent position will always be aligned with A-OFF or ON phase. Therefore make the A phase of

microcomputer the reference at the soft ware design stage.

b A E LIRS I AR AL T-OFFERONCIR A, [RIMAE B v BRI 175 B i e B 4L

4-4. Care must be taken not to expose this product to water or dew to prevent possible problem in pulse output waveform,
T R ity U6 J5URE G L% ik 1) K B R 7K, T E 2 3 Bk H O
4-5. Excessive impact force may decrease the performance Of this product. Please pay attention to impact force.

Al it 1) il JE VR S Rl 77, DA R Sk L RE . I8 S ™ S B

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 form in order to be poor conatct.

2 Gt i 53 16 T3 P 75 428 7R SE TR L7 IR ) I 7E360°/s N e i il tR 22 S BUCHTIAS BIE 5 K7™ fin A 350 O il 2 e ]
Wﬁ\io% to provide protective guard for knob is highly recommended to avoid side pressure to the shaft.

K B, TR AR KIS Y, PreA BB R IR BBt A FE SR E R F 5y, DA
DR it FRIHLBE o
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5. ELECTRICAL CHARACTERISTICS S8t
ITEM  TiH CONDITIONS %1t SPECIFICATIONS #ik&
s Resolution Number of pulses in 360° rotation, 12pulses/360°
ORREEDS | L 123600
Note:Output signal is 1 pulse per 1 detents. And terminal A-C |2 Phase-different signals (signalA,
is pulse ON or OFF at detent position. No specified output signalB) Derails shown in <fig 1>(TH
of termial B-C at detent position. broken line shows detent position).
EREFEI: fBES NI MK . EEiifr A~ BS54t AB AL 2 i HA
B, A-Cif 781 4 FONBLOFFIR A, 1 B-Cliii T AME PR W <K 1>, (R Ee Rty = Rl
FFEE K B E A E LA )
Output signal } L .
52 |format Shaft rotational direction Signal Output
R K le ¥ 77 1) &% rigl | HIBR
CW A(A~C ¥ 1)) OFF | | | |
o A(Terminal A~C [ _
I B 4177 1) ( = ) (?F\F i | | |
B(B~C ¥ ¥-[a]) o | | |
B(Terminal B~C) N-f- | | | | | | |
~C T OFF
cow. Aoy | LT
i £ 7 18] o e W e e R e
B(B~C ¥iii¥-[f]) ot | | |
B(Terminal B~C)
Measurement shall be made under the condition as follows.
1)Shaft rotational speed:360°/s . 2)Test circuit: <fig2>.
NE2AT R, Bl RL360°/ A i Rl A .
fig2 DG 5V fig3
- 10K 10K i OFF — Y
Switching ’ﬁ"_ o _B_ EiMcmoliy e syl i i Ei
5-3 |characteristics 0. 01uF !— e —! 0. O1uF =
TR | I o AR I | R e
I S A— _ ip]
ON
| 1l el t2 13
Note: Code-OFF area :The area which the voltage is 3.5V or more, Code-ON area which the
voltage is 1.5V or less.
e S ZSOFF+E% i3 .5VEL ERRPIRES, dmhd 23ONFa i th LR 1.5VEL R PR
Specified by the signal's passage time from 1.5V t03.5V of each |On the case within detent, B signal
5-3.1 [Chattering switching position (code OFF-ON or ON-OFF)<fig3>. will be irregular oscillation.
IR %15 \\OFF —~ONB{ON— OFFHI} fii Hi 1.5V~3.5Vid i ) Wk En, fERAME ERBAE
B B A5 S FE . 113 SR E, tl, t3<3ms.
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5. ELECTRICAL CHARACTERISTICS HS Mg
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 (t1 or t3). the voltage change shall be
Sliding noise regarded as a part of chattering. When the code-ON time
(Bounce) between 2 bounces is less than 1ms, they are regarded as
5-321Bshd& . t2<<2ms
( %EJE ) 1linked bounc.
Zrht O N E4» 19 1.5V LA b i) o AR B (] AE 4R
t1B3Z A2/ A 1 ZRP LA ELSVELF IO N4y, 5
AR IR S R BEIAL.SVEL S RVEEAE 1 Z M BL Er,
HIsE 55— A8k
533 Sliding noise The voltage change in code-OFF area. 3.5V Min
HEIREE o A s o E s fo X p 3SVELE
Measurement shall be made under the condition which the shaft
is rotated in speed 360°/s.
LA360°/s AT JSE B A Rttt AT [ % o
C.W. T figd
W 7 — -
Af5 5 (A~C i) I_l \_‘_ —_ ON
5-4 |Phase difference Signal A = OFF AT=3.5ms
FEAL 2 B(B~C 2 [i]) | oN In <fig 4> W, K4
Signal B *J"A
C.C.W. +T7i\t
i 7 1 i e I
A5 (A~C Z i) e
Signal A - iF\_F
B(B~C 2 [fl) T '
Signal B
Measurement shall be stable condition which a output signal is
Contact
. . Max 1Q
5-5 |Resistance ON condition.
B e
FES S 5 NONRI RS B IR NI
Insulati Measurement shall be made under the condition which a voltage [Between individual terminals and
sulation
526 fesistance of DC 50V 60+5s is applied between individual terminals and  |bracked 10MQ Min.
7 2 HLH bracked. Uity 5 2 2 S 2R e L FE 10MQLL |
fE3§ ASZHE 2 B 5 DC 50V 60545
Dielectric A voltage of AC 300V 60+5s shall be applied between individual | Without arcing or breakdown
strength . ,
5-7 terminals and bracked. NEH 4G .
i FL AFH LG

TE v IS 2R 2 (8] M AC 300V 60+5F5 .
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6. MECHANICAL CHARACTERISTICS Hl# 88

ITEM I H

CONDITIONS &4

SPECIFICATIONS  #iA%

Total notational

Angle of effective rotation.

6-1 Jangle N 360°(Endless)
AR E
2 [l ’ -
Only suitable for C.C, equipment.,
62 |Petent Torque Y P 20~200 gf.cm(2~20mN.m)
LI VUG TR A
Number and
63 position of Only suitable for C.C, equipment. 12 detents(Step angle:30°+£3°)
detentiE A7 A8 | U@ T IR i B 12 5 5 57 (17] B #71 2:30°+3°)
KA E
Push and pull static load of 80N(metal bushing) or 10N(plastic  [Without damage or excessive play in
Push-pull bushing)shall be applied to the shaft in the Axial direction for 10s|shaft No excessive abnormality in
6-4 |strength of shaft | (After soldering of the PCB board) rotational feeling. And electrical
AR R 4 ] Tt IN8ON (< it 42) Bl 1 ON (2B R il 2 ) FA) i 47 A characteristics shaft be satisfied.
JIHERRL & 10FD . R A48 22 e Al 1) BT, Beke . HUREREL S
_ A static load of 3N (0.3kg) shall be applied to the tip of term- |V ithout excessive play in terminal
Terminal ar
6-5 |[strength inals for 10s in any direction. Poor contact.
ﬁm Sy 2/ - >
OB o AR R FOIBAIINGO Sk OB SR Ay 0B [T R
A momentary load of 5N(0.5kgf) shall be applied at the point
66 Shaft wobble 5mm from the tip shaft in a direction per pedicle to the axis of  [1.0*L/30mm p-p Max(L:shaft length)
T | shaft.. 1.0*L/30mm p-pll T (L: 2225 K- )
FE Rl T 5mmAL , - 542 R W 18] it AN (0. Sk f) 1977
Side thrust A load of 20N (2kgf) shall be applied at the point Smm from Without excessive play of bending in
ide thrus . .
67 strength of shaft | the tip of the shaft in a direction perpendicular to the axis of shaft . No mechanical Abnormality
B E AT [shaft for 10s. HASA W DB R . WLk
oRJE " . e . ”
a {E RT3 5mn A HEAN2ON (2kgf) I 514 J1108D. ERARHERR.
Shaft play in
6.8 rotational Testing by angle board. 4°Max
wobble Hf Bl | A FE BRI 5E . 4°LLF
¥ 7 I #25)
Shaft play in The pull / push load of 0.5N(50gf) shall be imposed on the shaft
T 0. 3mm Max
6-9 |axial direction ] 0. 3mnbl T
Aty ) i) o 7E 4 N0, 5N (50gf) e I EkE 7. - o
Bushing Nut . . . . metal bushing=8.0kgf.cm;plastic
6«)ﬁ@mﬁm@m%g%?ﬁgﬁ%gﬁg?ﬂ“mwmm“mm“ bushing = 3kgf.cm; & B &K T
gy |70 TR 8kef.cm; M ek K F3kef.em.
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7. ENDURANC CHARACTERISTICS fif A £58
ITEM TiH CONDITIONS %t SPECIFICATIONS A%
The encoder shall be stored at temperature of 85+3°C for
240+10h in a thermostatic chamber. And the encoder shall be
Dry Heat subjected to standard atmospheric conditions for 1.5h, After
7-1
i} £ which measurements shall be made.
I 2853 C IR AR Y B 240410788, TEH MR H i
HOBCE 1SN R
The encoder shall be stored at temperature of -40+£3°C for Contact resistance: 100Q Max:
240+10h in a thermostatic chamber. And the encoder shall be SW Contact resistance:200mQ
. . . Max; ifications in clause: 5-2
Low subjected to standard atmospheric conditions for 1.5h, After ax; Specifications in clause: 5
7-2  |Temperature v 5-6~7. 6-1~2. 10-3~4 and 11-
i 2 e which measurements shall be made. 2~3 shall be satisfied.
) ‘ . ‘ vl PR FHAT/NT:1000;
TR -40+3°C R IR A 240+10/NF, EHR . W N , '
R (PR R A N, R TF 3Bt ST/ T 200mOs
T FCE 1S /NI SR THS2. 5-6~7 . 6-1~2. 10-3~4
2~ Vi A l
The encoder shall be stored at temperature of 40+£3°C with L1233 R FTH RS
relative humidity of 90% to 95% for 240+10h in a thermostatic
chamber. And the potentiometers shall be subjected to stand-
7-3  |Damp Heat ard atmospheric conditions for 1.5h, After which measurements
i 9
shall be made.
1 £ 40+3°C, M2 5 90~95 % [ 1 I 1 2 A8 i L. 240+10/)
I, FERR . R BCE SN S TR
The entire frequency range, from 10Hz to 55Hz and return to
10Hz, shall be transverse in 1min. Amplitude(total excursion): [Specifications in clause: 5-2. 5-6~7
o 1.5mm. This motion shall be applied for a period of 2h in each |* .6'1 + 10-3~4 and 11-2 shall be
7-4 | Vibration test . satisfied
it of 3 mutually perpendicular axes(A total of 6h). THS-2. 567 « 6-1. 10-3~4 1
PR 10~55~10Hz; JA3: 1208 4RIE: 1.5mm 11-2 758 /2 AT A o
PRENTT A XYZZ=AARTT ) B2/ (SR .
The encoder shall be stored at condition of H2S gas 3PPM as .
, . . . Contact resistance:100Q Max;
volumetric concentration, temprature of 40+2°C with relative  |qw Contact resistance:200m<
humidity of 90% to 95% for 96+3h in a thermostatic chamber. |Max; Specifications in clause: 5-2
And the encoder shall be subjected to standard atmospheric v 56T 6'172 + 10-3~4and 11-
7-5 |H2S test . ) 2~3 shall be satisfied.
Fifbikig conditions for 1.5H, After which measurements shall be made. |1 b5 50 /N F-:100Q;
W FEA0£2°C W FE90~95%, TERE WK E3 + IPPMIH2S S 44 | FF BB /N F:200mQ;
LA : JE e L WHS5-2. 5-6~7 . 6-1~2. 10-3~4
M IR IR P B 96 £ 3/ G, FERIR R RELS | o~ 7
meE : i 11 1-2~3 2395 A HT SRR -
/NI PR




Switch Connector

RETBRBEETERAT

DONG GUAN XI BANGE LECTRONICS CO.,LTD

G

XB-EN series

GIGIT R RIS

A

XB-EN001

ENCODING SWITCH SERIES SPECIFICATION

PR 6/7
HIA 2024/3/28

7. ENDURANC CHARACTERISTICS it At g

ITEM TiH CONDITIONS %t SPECIFICATIONS A%
The encoder shall be fallen freely at any posture from 60cm No execssive deformatin of damage
height to the concrete floor covered with vinyl-tile. After which |(except the deformation of terminal)
. o Specifications in clause: 5-2. 6-
7-6 Fre‘i ‘f;ﬂmg measurement:hall be‘made;# B land 11-3 shall be satisfied. J& it
e M0 IR, ME T EE A SRR gy SR G T ATRIR 4. 5-2.
KR I - 6-1F111-3 L5 A2 AT I A o
The encoder shall be stored at condition of brine gas 5% as Contact resistance:100Q2 Max;
volumetric concentration, temprature of 40+2°C for 24+2h in  |SW Contact resistance:200m<
Brine test a thermostatic chamber. And the encoder shall be subjected to Max;  Specifications in clause: 5-2
7-7  |EhF R standard atmospheric conditions for 1.5h, After which measure- | 3-6~7 and 10-3~4 shall be
T G, p Y satisfied. Fef FHAT
ments shall be made. ANT1000;  FF BB
T E40£20°C, {EZEAWEE 5% 0 EK AR T 1E R IE R F-200mQ: FiH5-2. 5-6~7F110-
FE TR TRCE 2422/ N J AR IR R IR A 1.5/ S 3~4 i AT IR
The shaft of encoder shall be rotated t020,000 cycles at a speed
of 600~1000 cycles/h without electrical load, after which C<hatter1ng. tl&3 Sms.,].30unce. ©2
< 3ms;Detent torque:Initial torque
Rotational measurements shall be made. 50% ; Phase-difference:3ms
7-8 |life FERUR IR TEAESAE T LL600~1000 ] /7N T B2 (7] Min;Contact resistance: 100Q. &
[ 55 £y Vi t1&t3<5ms; R Bk:t2 < 3ms; E L

#20, 000/ .
leycle:rotate 360° C.W rotate 360° C.C. W,
LR B 4 4£360°  FI% 4 44360°

FIHAME T W HATE A 50%; F2 A L
Pi/NT100Q.

8. SOLDERING CHARACTERISTICS /845188

ITEM i H CONDITIONS Z%fF SPECIFICATIONS #tk%
Manual Bit temperature of soldering iron: 350°C or less , Application
8-1 [Soldering time of soldering iron: Within 3s.
T LIS MEE: 350°CEAF, Wf[a): 3FPEhLAN.
Printed wiring board: Single-sided copper clad laminate board
with thickness of 1.6mm. fff F ZEAR t=1.6mm 5. [ 47 %
Preheating: 1. Surface temperature of board: 100°Cor less; Electrical characteristics shall be
2. Preheating time: within 1min, satisfied no mechanic%i ,aEl,) gzgj%l?%
o, |Dip Soldering [Bift: MTAMRIE: 100°CLLF, I 14HFLN. . AT ek
T8 IE Soldering : 1. Soldering temperature:260£5°C;
2. Immersion time: 3+1s.
WL : 260£5°C; BJ[A]: 3+1FD.
Conduct the above soldering process for 1 or 2 times.
LRGN, LR TR 1~20K,
The terminals shall be immersed into solder bath at 260+5°C A new uniform coating of solder
Solder for 3+1s in the same manner as para. cover 90% minimum of the surface
I g [T te2c0sse cmE IR i 341 B being immersed.

R AUE 90% LA L IR A
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9. PUSH SWITCH PORTION HEZIFFRKER4T:

9-1 Note: The following specification is only suitable for the one type with switch construction of EC11 encoder series.

e DUR RS S TEC 1 4wt 88 R A5 T 04544 .

#il

e =]

JE AT E

9-2 Rated capacity (Resistance load): DC 5V 10mA (ImA Min)
CHLFHAAG) : DC 5V 10mA (ImA LA |)

10, ELECTRICAL CHARACTERISTICS S8

ITEM Jji H CONDITTONS 41 SPECIFICATIONS A%
Contact Voltage step-down test at DC 5V 1mA., 100mQ Max
10-1 |resistance _ .
HEful LR RAIDC 5V ImARE A, K100 nQ
Bouncing Shaft shall be rotated at 1 cycles/s (OFF-ON-OFF). Less than 10ms
1072 e LA UEb B 14 HEJ (OFF-ON-OFF) e JE 4% 0BT
) Measurement shall be made under the condition which a voltage [Between individual terminals and
Insylatlon of DC 250V 60=£5s is applied between individual terminals and |bracked S0MQ Min.
O e [pracked. iP5 5 A L SOMOL |
FE3 T HI B2 B8] 510 DC 250V 60+5F5
Dielectric A voltage of AC 300V 60+5s shall be applied between indivi- Without arcing or breakdown
10—4 |strength dual terminals and bracked. NEH AR
i FRL LE TAISC B2 )50 AC 300V 60555 .
11, MECHANICAL CHARACTERISTICS HLbg 4 gE
ITEM il H CONDITIONS 214 SPECIFICATIONS  Fik#%
Switch type Single pole and single throw(push
1 et AR 4 (HEON)
Travel of Measure the distance until switch turned on when pressing the
11-2 |switch shaft to the operation direction of pudh SW(At push force 8N)  [0. 4+0. 2mm
IPRBENE | Sl F T 56 71 %8 3L S B0 4702 R 7 981D
Operating Measure the max load until switch turned on when pressing the
11-3 i\?{fii hO;: 2 shaft to the operation direction of pudh SW. 10£5gf (542N)
YEH TR HJT ¢ B 2 Tl I i % ) .

12, ENDURANC CHARACTERISTICS iy A 88

ITEM Jji H CONDITIONS ZfF SPECIFICATIONS k%
The encoder shall be rotated to 20,000 cycles at a speed of SW contact resistance:200mQ
1800cycles/h without electrical load. The measurement is done |Max; Specifications il.l clause :10-
Push operating |at 5000 cycles (shaft push load: 1kgf Max) - 3~4 ) 1.1-2 shall. .be.: §atlsﬁed; o
19-1 |life FF2545 6 25 " o SRR o Operating force:initial force 50%.
N VT 2R X LA /NI 1800 R AE IR o S5 A FFBef B : 200m Q LLF; FF
v JEH£20,0000C, FFS000UCHEAT BTV CalIE /) Tkef SeBefitifil: 200mQ LUF; S
10-3~4. 11-2303 R AT T 55
LR ENPE T AHIIME I 50%
& AR R A2 B H )
wloAE | R % (TR e AN

website:www. alpsr. cn www. alpsr. com
www. gdx jdz. com

www. xbswitch. com



