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Abstract

This special project proposes an improvement of an automated dip-coating
system used for coating thin films. The coating is controlled via a stepping motor.
The previous an autcmated system consist of four main parts: (1) a substrate-driving
part, (2) a a 5-phase stepping motor driven linear translator, (3) a motor driver and
motor-control software and (4) an user-interface part. For the previous system, the
For the improved dip-coating system, the motor driver VEXTA model UDK5107N is
used instead and it is controlled via a microcontroller broad Arduino Uno R3. In
addition, the rotary encoder and Graphic LED 128x64 display also used instead the
keypad and character LCD 16x4 for the new improved system. This new system can
move the substrate with speed ranging from 0.01 to 6.00 mm/s and a maximum
distance of 9 cm. Efficiency of the system was tested by coating polystyrene on glass
substrates. The results showed that the films were uniform for only some coating-
conditions.
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Wwesivhdeutmanams I@wLﬁam{]aulWﬁwﬂixLLam‘iﬂﬁﬁ’wmmﬂﬁﬁua@;uuduumaakmuam
wesildAnaunundnlnihduluraainanmeduasauudmdnlniiintuioeili
Aausstutendnfutauimanvesdnlsinessdmaliunulnnosvesemosanunsanioud
1431 awmuTawemesuuy PM Hezilussanindruvedlsineiugaagiuildd faudindlils
elfiifuraaisvewamesiasfnu SnvasruretanyTwemesuuuiiie Triusednaaus
fnfinnugayssezlunsedeuiiliaziBeaunnin



2.3.1.2 nuunUsEuATIaAwANd (Variable Reluctance Step Motor)

AnUT e asLuU VR taiuvsdlsimasannsandoudildodndase lay
Tswesvitunaisusimdningsou (Force Low Magnetic) fdnuausiunsnssuenitudes
%qﬁmmﬁmﬁuﬁmamaﬁnﬁwuau‘lwamawﬂmﬂluamLma‘%tﬁa‘b&'ﬁm%’uﬁwumsaa‘umguﬁ'
mplluusagassvesnaiadeudt dawdeunszudlnihldiuesasnluaninesazyiliiia
wsslaiitelumplaweslnedeuiluludumaessrunauimaniiiiin Reluctance sfigns
ﬁﬂﬁummaiwuﬁﬁmmL?’anLLazﬂﬁ'}Lmﬂwaqmﬁmﬁauﬁ *?iﬁmmLLsiushqmazﬁLaﬁasmwﬁ
wesssUntagnInuuy PM

2.3.1.3 wUUNEY (Hybrid Stepping Motor %38 H)

anUTawawetuuuiilunstiendefivewenasuuy PM wag VR a1
stnaeiu lngazeenwuulvildiwrsawmmesianeugaaigiunomasuuu VR dmiulu
drureslsimesasiinnnouvareridasasuininddes Insluniseenuuvazmunuuuin
gﬂéwwammmmmﬁﬂL‘?JuaEhaﬁtﬁalﬁlﬁgumimguﬁuaauamaﬂuuﬁiaxﬂ%ﬁﬁamﬁamwu&]’w
wnn Sussgabaliunulaneivgadedduldd fuddneddildsensyadliilitueaain
yowwmesiasfinuusiawesuvilindsenginiwame fuuusug
2.3.2 pInunaInvesanUlsuenes

anUdmamesiaerluiinsiuesana 2 ¥in fe

2.3.2.1 wuululwans (Bipolar)

AUt aLasTTAtL N TRLIAaIA 1 U0 VuALLE nYesaInmes
fusimdnaes amma%ﬁ]zQﬂﬁ'mumimaﬁﬁmqmﬂwamaaﬂszLLﬂ"LWﬁﬁfamiﬁﬁiﬁ%ﬂuﬂtﬂﬁﬂtﬁﬂ
Fanansatudaulaensnauiienismsivavasnssea Tnevluudwuululnansagvilvife
usade (Torque) snnaduuugiingad

- -
unultAfaUNIBILaIRas

"D

uUnnIn #1

0

TARIA #2

U7t 2.4 uamsdnuamsiuenaniuululnand (Bipolan) [1]



2.3.2.2 wuugiilwans (Unipolar)
awusmowmofuiiaiiiniswuanain 2 va vuudastIulminvesan
WS uiazuavzuysanduaauna sauvavuedl 4 wa Ao 1,2,3 wax 4 Taevhluudamui
vawedudintiasiuuy 5 ae 4 wa uay 6 ae 4 wia Tneuuu 5 e 4 wa zlianeesninain
Uawned 6 1y Tngane 4 E@uusnazdefiavesewes uavanedn 2 W (Common) agihin
fOTINAU

- -
unuiAfauUNIBIUuBLAeY

P1
P2 — _

N7
P3 P4
COM YRR #2

JUT 2.5 Wanstinuugn1siuynaIaluuyilngns (Unipolar) [1]

2.3.3 nMsAruANNTIAYUYasaUTNaLa s

nsliandweme fnauldiuaziodnmtdaudyananiadivaanurazira
w94 awuVaamasrlufimianefuniodeediau (Sequence) kasa1daanstramuls
womasvyunauiannzaestoudyuiadluiianimsaiudin nsmugunsyues
awmUTawowes annsautsesnilu 3 dhvaedail

2.3.3.1 wuuylased 1 e (Full-Step 1 Phase)

nanauauanvasiagidunsnszduraainfiazanioaniuddu

1,2,3,4,5 n'ﬁﬂiséjuwﬁwa'm‘uﬂlﬁEjalunmwﬁﬁgﬂmsﬁuwhﬁgu WU vadi 1,2,3,4,5 niadn
FoansTivumuiamaiuiosnssiuvaaini 54,321 Dudu m'ﬁﬂsss’w:mmuﬁlwﬁwmudw
fanuazunseudlriiinfosfiandotanedilunisei 2.1

A599 2.1 wanan1snseRuveaIeainUlaawmesuuuyaainy 1

anU7 Waii 1 | wan 2 | el 3 et 4 wladi 5
1 1 0 0 0 0
5 0 1 0 0 0
3 0 0 1 0 0
4 0 0 0 1 0
5 0 0 0 0 1




2.3.3.2 uuuyasnd 2 wa (Full-Step 2 Phase)

nsauaudnuneiidunisnsgdudendrofutuusaaay 1 wia uinns
nszfuLuudTeiddluialuiivaan 2 vafleglndfulunanfendu waziSsafafuly
Wudgatuuuaaay 1 wa fhagne wnasyausniignnszduanidiueeit 1 uay 2 nasie
nsnseduued 2 wag 3 seluiuved 3 uas auanduwed 4 was sdaluiliuend Suazt udn
ndunund 1 uas 2 alumudnduiull vdeduiion 1 uay sewdieued suay ddnluidy
anfl duay 3neluiduuaii 3uas 2 uaziduua?l 2uay 1udIunduiniiuail 1 was 5HAmants
wquﬂgmumaﬁ'umiﬂixﬁuamﬂma%uama%LLUUﬁmmmLﬁuLLi@ﬁﬂlﬁuwnnfjwLLUUw”aaLmU 1
wialsiwnefaindouiioussiegafuusann 2 wnandignnsedunieuty uaziedeudsely
Frousainndn 2 saanadaly dnfudedeienisnszduuuuiFaddmddiniiuniy
Fupaunsvhausneg wansialunisesed 2.2

AT 2.2 wananIsnseRuYeananUTIBIneswUURaAIAU 2w

anUil a1 Wiz 2 e 3 wWail 4 el 5
1 1 1 0 0 0
2 0 1 1 0 0
3 0 0 1 1 0
4 0 0 0 1 1
5 1 0 0 0 1

2.3.3.3 uuugranand (Half Step)

nsUANNNETIT UFULUUTRERA ST InTE UL UYaaLY
1 uae 2 wa iaiusmuresdiauseseusnwhsianis TussuviesnssfunainGeiuly
Dugrudsdl Bunnanaandl 1, wdnunduindweaied 1 audgnsnssduail 1 wag 2
sioluiuand 2 deluilueadt 2 wae 3 seluiliued 3 deluiduveii 3 uas 4 deluiduanil 4
sioluifuanit 4 uay 5 soluilutni 5 doluiumil 5 wae 1 wsedailldanmsnseduuuuil
ssiunntudn mssranyiisserduas utar awUiRnusafeainunain 2 vafignnszdu
wioufiu mrugniesmasiumisdiiiunnniy widosieseTaliBnusemsuiivindlenseduls
vhanluguuvuiiasdeainismyuiia 2 awd Tazldvinfuszesiniu 1 amdifneeanis
auaulu 2 wuuusn dmSuundsdreidaliidesdduunaviriusuy 2 alusdrelee 3
LLNYIND %umaumiﬁﬂmu@mﬂ wansalumsadi 2.3



ANTEN 2.3 wansnsnsefuvnadnanulaemesiuuaaviany

AU wedt 1 | wlafiz | wladi 3 Wail 4 e 5
1 1 0 0 0 0
2 1 1 0 0 0
3 0 1 0 0 0
4 0 1 1 0 0
5 0 0 1 0 0
6 0 0 1 1 0
7 0 0 0 1 0
8 0 0 0 1 1
9 0 0 0 0 1
10 Y 0 0 0 1

2.4 Arduino UNO R3 [3]

Arduino 81w (87-9-8-1 w3e a19elu) Wuvedslilaseeulnsiassinszga AVR fillns
Fau WYY Open Source eiina3intmetoyaiagiu Hadware Lag Software #2
vasn Arduino gnasnuvusintildanulaite FothuFavanzdmiugisududnm dildaud
anunsesiauad i Wanreseaiarauesavielusunsusialisnde

AI1N918UBIUDS5A Arduino Tun1sraaUnseiiasunieg AodldauaIu15an 92993
Sidnmseiadainmeuenudniausediuniiun 170 vetweda fesuil 2.6

Ul 2.6 vasa Arduino seafiugunsainieuen
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2.4.1 yauauiiviliuata Arduino Wuiides
2.4.1.1 $rwdenswann Tsluuuddaitug Lidudoumnsdmiugisudy
2.4.1.2  Arduino Community naueuAisanfuimuiudanss
2.4.1.3 Open Hardware yhlvigldamnsatdvesalusesealdimlanaienusan
Taluwa
2.4.2 sUuuunai@sulysunsuuy Arduino
2.4.2.1 Feulusunsuuuneufinned shumalusunsu Arduino IDE Gwaunsaanil

Tvaala

USB

A
4

| Arduino

Computer

U7 2.7 Wenlsunsuuuasuitained Wuvneldsiinsy Arduino IDE

Y] = v a o Vg v & i s . =
2.4.2.2 wdanafideulanlusinsuisusosud inldnubensuueia Arduino
1% wagmuneiaa Com port '

@ Automited tho-tosting spperetus | Ao 1251
File Ed4 Shaieh Touh | Help

Aulmated 9 b Engoding B Reloed
pinnlul Seriel Monkor
BELIS,  Serel Plotier

WEND) Firrwere Updeter
Bowh *Auck o/ Garmsine Un”

Gt Bowrd I

oL it Aadluing Duemilanove or Diecimila
vt Howo

Ardino/Cemsinna Mega of Migs 2500
Ardoine Megs ADK

Ardoien Leonarde

Arduine L eonardo ETH

Lathane/Gemumo Macro
Ardine Explots
Arduing Mini

Arduins Ehermet
Ardins Fio

Avthino BT

g i e
UM 2.8 \densuuein Arduino #iie3n1s upload




11

Auto Format Ctrl+ T
Archove Sketch

Fix Encoding & Reload

Serial Moenitor Ctrl+ Shift+ M

skelch_oetiTa

Board (2|
Serisl Port oV | cOMT3

Programmes ¥
Bum Bootloader

U7 2.9 \denvaneiay Comport 183UD3R

2.4.2.3 nalu Verify ienmvaaunugniosuay Compile TAnlusunsy 9ntiuna
U Upload 1én Tusunsslugsussa Arduino Anuvnaane USB ledulnan
Seudeuudn suanatennunaudieans “Done uploading” wazuasnge
Fuwhaunuiideulusunsul e

© utometed_hp-tosting gpnstetus | Siduse 129 - g, 'x

o4 Shaich Took Hilp

coaliti_ 3P0t g

Lude MUBglab.at L Mnvrdlood vivogiuirisinn
SCLIB_FTTU20_126X64_1X ubg(6, 5, 4 , 707 //Easnle, Rl KS, RESLT
IHTERVAL (B0 4/dsfanedvidsmupsehad IRTERVAL VengTHSL
leng previcusMilliay 4/ unssgned Leagnasifustu o womd,
iek_state; B den gy

Tuant borron = B17 AL roms ey

gt top #ral
%3 1sfush T 0; Syt sbuss 2 0

int isbush * 0: 7 AU ER

int O = 10y J/CW W b

= O = 315 /cewin, ]
= Perward = 1y //dwidhr
Revacd 8 0) //iFuinie
1 Isyoegoing up = 07 Mboul
sjogping deten = 05 //be

A8 T AT T S sty
it Ba i 23 Tartuane ¥

H { sRotary, Wb /Libre
Rotary ¢ = Rotarv (3, 3700/ / 0
< . ¥

SU 2.10 Verify iilansavaauargnsiosuas Compile TAnlusuns
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2.4.3 Layout And Pin Out Arduino Board (Model: Arduino UNO R3)

1.Wa%n ICSP: d15U USB ' 10.Wa$n I/ODigital

2.4y Reset e g O R RN T XY
W RO T M N
ne ~enwmed

DIGITAL (PWH~) & H 9.|CSP:Atmega328

3.ne%a USB >

4 MCU:Atmegal6U2

8.MCU:Atmega328

5. Power jack 7-12V |—»

/v 7.wa5a |Analog

6.195 Power

sUT 2.11 dhutlsznaures Arduino UNO R3

2031 ICSP Port 494 Atmega16U2 1lunasniildlusunsy Visual Comport yu
AtmegaloU2
2.4.3.2 Reset Button \Jully Reset Tnautadesn1si MCU Fumsyhanilw
2.4.3.3 USB Port 1dmfusiafu Computer iiadulnanlusunsuidn MCU uas
elwldnuveia
2.4.3.4 MCU Atmega328 181 MCU #ildfunuasn Arduino
2.4.3.5 Power Jack Sulslann Adapter Tneiiusssfungjsewing 7-12 v
2.4.3.6 Power elwlsitugunssinigueniniunse
2.4.3.7 | Port Analog daa3uduanaieunion Aausun AO-A5
2.0.3.8 MCU 189 Atrmegal6U2 1¥u MCU Aivianti1iifu USB to serial Tng
atmega328 azfnranu Computer K11 Atmegal6U2
2.4.3.9 ICSP PortAtmega328 Hunesaiildlusunsu Boot loader
2.4.3.10 |/O Port Digital fausiv1 DO &4 D13 wBN91NH UM Pin %ﬁmﬁfﬂﬁﬁu‘]
aAndne Wy Pin0,1 {uw1 TxRx Serial, Pin3,5,6,9,10 uaz 11 1du
271 PWM



£l

2.5 Rotary Encoder [4]
Rotary encoder ¥wiiiudasnisuyudinalmludgygrunisluii dyduuudygiu

@@ U

wineeanuuludnuazvesdguiad (Pulse) Adudygrusudivasy Tnesuuiad
(Pulse) ivanunagfinnuduiudfuszoznisindoudl fumis szazvins A1MI37 WazAWLSY
wanniifaunsaseyladsiananimyunuduuinmiensuduunfinilagendonis
519 9uAANIINNSRYUIINYIA(Phase) UBed ey Inie1Ann A(CLK) fiu dygiiening
B(DT) Mdgyaalainnou %aﬁumﬂa(Phase) ﬁﬁhaﬁ’uagj 90 sae lawla(Phase) A (Andy
Aouma(Phase) B 1uniswyumuduuiing TunmsaiudiudinalPhase) B Andudau
wa(Phase) A aziluniswyuymuduunin

Feldlulasnoulnsaiaes Arduino UNO R3asna AVR Tunisesnuuugaddslusunsu &
n1s¥uAdsaingléausitumg Rotary Encoder Tunistieudieyaanunsanyumuduwiing
v3emaduuniinildemdeanis tazganunsanaidensuuaindladdeyaiiisndoudily
Usenauie ﬂfnmgﬂmﬁajuaeuasﬁﬁu sygniwiudutunmedeud natlunisud

Fua narluntsfinguny werduauseulunIguduY

Clock Wise
——

Phase 1(A)

Phase 2(B)

e
Anti Clock Wise

3'6171' 2.12 Rotary Encoder [6]

2.6 audnINa GLCD (Graphic Liquid Crystal Display) [7]

L"flu?;ﬂ Display 2119 128x64-Dot WIoUUDIAATUANNITUARAINE Tagldddauuu Ascl
Command unassnelnidesavada DC 7-12 V fin159197u 3Mode Aa Text Mode, Graphic
Mode uat Picture Mode dmiulassnuiwiiazlfifiss 2 Mode fifieluil

2.6.1 Text Mode

2.6.1.1 @nsauanNamsnysnMesangy kifesdenalun1saing Font 1ad

2.6.1.2 YUAYBIFISNWIAIMTUNIING Y 5x7 Dot (N119xe1)dIuAIUNIN
ﬁuag}ﬁuﬁ";ﬁnmuguqﬁ?ﬂﬁﬂﬁlﬁﬁaé’ﬂmﬁmmm Tne Font fnansazidu
Font L@gnfiu MS sans Serif 4839 Window

2.6.1.3 aunsasmunliuansiisnestusumiddaquuaeld uaslasunfnis
wihgeazuanstonald 4 ussianieunndt dlundsussinazuana
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frsnuslifmty w%uagjﬁwmﬂmmﬂi’ﬁwaaﬁ'sé’nmﬁdmﬂuuﬁaw‘ﬁ
Faagdlaunsldvihiu
2.6.1.4 gansoaumsnes usunmilaguuniasla
2.6.1.5 anunsags Text Tamnuldadaas 200 Fdnws(Fadhs+ase+assaugne)
2.6.1.6 ansadendeanulditelvdonnudidaun Fadhe, %ﬂmwﬁaagﬁ!aﬂma
wesussViRTIY (Formudauiiuussiinazgniniia)
26.1.7 sansadenlddndederumuussiaudlituussinllilaesalul
26.1.8 Watemnudusetenuaniiiuasgniniiily uazanunseduedesuline
Toailer
2.6.2 Graphic Mode
fdangs Graphic Mode zifumdilunisnagy awdsydudusuanumaen
(lsivfiu 9wdsw) 29329naugaLazdunse Tulusueu LRuazdunLEs SesUmarianuse
elusngfigalaquunieeilidhonisiinuniiings xy vesgulifuddanld Tagendild
Svualifufing x azdoadudn ASCIl gun 3 Byte Mudlu 0-9 (000-127) drufidn y azde
Ju ASCIl v 2 Byte Tlusatat 0-9 (00-63) wuiy Fefldannsagerumisiiinueagn
ssquuniesldanassssnmluananuan duiliassntulumsivuadumisifnge
Imaiﬁpﬁ%’uaaﬁquw%’ﬂmawﬁwa GLCD WuRfmEusy xy = (0,0)
dnuaizyesgUimaesiudnvazyes sy waganusaril gtl’i,ﬁl,ﬂuﬁﬁwﬁ’jagulﬁ
eniusuvaevieaey Fill udsmlsildishzanuisadmuaaumngeaduiingld dwmsulu
a3 Fill sulBuddduezldiaailums Fil woanAaslaslaTNgFYaNIAB LG R
Fenalunmsdsmidsolle
n13 Plot gﬂaaﬂwﬂwaﬁguamﬂu'lué’ﬂwmzmi Plot luviutayaiinfiuantagu
wiiae Yelarieguunihaeilign Plot gulmiliiu aghignauiis azdsnauandiiiuey Jadu
%’aﬁf’isg’ﬂ%'ﬂsﬂflm'am%ufﬁ’amwuaaltﬂugﬂﬁmﬂlﬁl,ﬁmLwia}::ﬁaaﬁmuﬂﬁﬁﬂfﬂmgw%‘a%mm
adlilusuitasluiumtisnisdsmsazlduansme

SUT 2.13 98 GLCD 12864 [5]



uni 3
A5N15A L HNIIUIY

3.1 N159NLUUTZUUINIALITLATEY Dip-Coating
3.1.1 gnaUnsalvadlaseeny

gﬂ'ﬁ' 3.1 dumuANMIvinguArduino UNO R3)

903Ut 3.1 Wudammuaumsyinu deldngndulszneusiiegliluide 2.4.3
Tulassauiddldnosaursdiusib tHun 1.411 Resetbutton dmsuisunisvineulng 2.
wada USB dmduswinanlusunsuiintu 3.Power jack 12 V dwmsudrelnldiuuedn
Arduino UNO R3 4.w85 Power 5V, 3.3Viay GND 5.wa3n Input Analog liweasn Aluag 6.

Wasa 1/O Digital 14D2, D3 d1m5uRotary encoder wasa D4, D5, D6, D7 dwsuae GLCD
warnesn D10, D11 dwsSuMotor DriverCW laz CCW

JUT 3.2 dumunussuuduiafeu(Motro Driver)

9n3UT 3.2 Wudwmuauszuuduirdeunainesidlinszuaadu 110 vdaluda
Stepping motor 5 Phase Tagldlwuansldaulnun 2 Jeuwadliiu CwW Aganisiviveuniu

Suuninvsemuluunin deunadld COW s1eavdunaznannsluidanald
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UM 3.3 unasdrelwliiiu Motor Driver

913U 3.3 WuuvdsinglWnszuaaduliun Motor Driver 110 V

SUN 3.4 d3umuANn1sdesy (Rotary Encoder)

N3UT 3.4 daumuaunisdsnuRareiugliiinisldny 5 91 1. CLK (yunu
WFanndin) 2.0T Gyumuduuniing) 3. SW (@3nd) 4. Vec uags.GND dwsunsseaznaiiis

Twidasald

RRRRResssecacarscaeE

SU#l 3.5 daun1suanINa(GLCD)

13U 3.5 Wudnuuanmmaun 128x64 Dot Iumasinglviasaussa AC/DC 7-
12 V 101591971 3 nua lassauilldus 2 Tuuafe Text Modewas Graphic Mode
sruaviesldnaniilumde 2.6 Tngldan 1, 2,3, 4, 5, 6, 15, 17, 19 way 20 wdnn1sidouse

aznanlumdesald



ghilnuaduanale NIZaaNINa1a1ansesh

3.2 nannsiauragunsal
3.2.1 udnINT5ABIB GLCD

M51991 3.1 uaneilaiduresae GLCD

17

Pin Function Connect
1 GND GND
2 Ve 5 Volts
3 Ajuste de contrate Pin Potentiometer
a RS Port digital 4 Arduino
5 RW Port digital 5 Arduino
6 Enable Port digital 6 Arduino
15 Common.paratlel (H)/Serial(L) GND
17 Reset Port digital 7 Arduino
19 Backlight+ 83 V
20 Backlight- GND

= PINOUT TYPE B

gﬂffi 3.6 NMs\iaure99GLCD AU Arduino

14040
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3.2.2 WEAIN136D Rotary Encoder

A571991 3.2 LansilangunslgesuueRotary Encoder

Rotary Encoder Function Connect
A CLK Port digital 2 Arduino
B DT Port digital 3 Arduino
C SW Port Analog Al Arduino
D Vce Port digital 8 Arduino
E GND GND

Encoder

gaabi

fritzing

U7 3.8 nsi¥eusiane Rotary Encoderfiu Arduino
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3.3 szuuduiafiay (Driver) [10]
anuTsuawmaiazyiemidagiyaduindeu(Motor Driver) wipadwdygrautunanesing

afrafudyrniad ivhaunudesnis Semuazideavenisiuegin 0.72 aermAe 500
Wad/an asungmsvhauusazluueldlunstuindeutanes

Standard Type Driver: UDK5107N
5-PHASE DRIVER
UDK5107N
1 POWER =
fr—t
2 B -5 @
3 {gE= 8@
e
4 FLOFF P @
5— ™ e
sjg:Eo.H. = (g‘))
com |© 5
«1©
RUN MEN S
1@ Tl B
sior 316} |®—®
o [C gie =
Cdét? gu 5 1©] e«
e 2 (Com |
f—tn|omir
g-——folomjc
e
| FG |
P @
AC100/118V g @
SUPER
VEXTA

gﬂ"?i 3.9 yaduainUTsuawmas (Motor Driver)

N3UN 3.9 Tsmun(1) W Putse Signal Input Terminal Aatlauriadlsiiiu Cw iifesnis
Thuewmesmyumuduunfinuazauduufin1aedosdng High uag Low Wity CCwW
Ivrm@ CCW Pulse Signal Input Terminal s fnegnliusinasyununduuiniaienad
Wy cw dreenliueime suyuniuluuriniatewadividu cow Tnua(6) Motor
Connection Terminal #atdun1sieuseszning Diver 71U Motor ua a‘ﬁiwuﬂ Power
Source Connection Terminal Astduunasdrelv i1y Motor Driver U UDK5107N
#roamslvihnszuaadud 100-115 v



3.3.1 Motor Running Current Adjustment Rotary Switch

Motor Running Current
Adjustment Rotary Switch

Motor Standstill Current
Adjustment Rotary Switch

RUN

1@

5TOP

TIM
OH.
CcoMm

—©

BL
RD
OR

OO ODD

1
2
3

U 3.10 Tnuenstaeulunisanenseualitnu (Motor Driver)

20

Running Current [A/phase]

RUN Switch Settings
UDKSIO7N | 05 1anowm | WDKs 128N
0 0.21 0.45 0.76
1 0.25 0.52 0.90
2 0.28 0.58 1.04
3 0.32 0.64 147
4 0.36 0.71 1.31
5 0.39 0.77 1.44
6 0.43 0.83 1.58
7 0.46 0.89 1.72
8 0.50 0.96 1.85
9 0.54 1.02 1.99
A 0.57 -1.09 213
B 0.61 145 2.26
C 0.64 1.21 2.39
D 0.68 1.27 2.53
E 0.72 1433 2.67
E 0.75 1.40 2.80

U7 3.11 MSENTLWALNU Motor Driver

ngUR 3.11 Duaiaduvunyu delin FissnnamdUwemesinhmldnudu

nsEuAngd 0.75 A
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3.3.2 Motor Standstill Current Adjustment Rotary Switch

Motor Running Current
Adjustment Rotary Switch

TIM
QH.
@ -

RUN

Motor Standstill Current  __|
Adjustment Rotary Switch =

BL
RD
OR

OO ODOD

|l =

U7 3.12 lnuansldemlunisdenssualitdy (Motor Driver)

STOP Switch Settings
ot | voeiony TR [ ubesraarim
0 10 19 -
1 10 19 2
5 10 19 9
- g 21 14
! 3 28 21
- 24 34 28
2 s 40 36
- o 47 43
8 51 54 50
9 57 61 &y
A 65 67 =
B 72 72 =
c 79 30 79
D 86 87 -
= 93 o4 =
F 100 100 100

U7l 3.13 Wedldusnsdienszualiiu UDK5107N

N 3.13 Wuainduvunuinenssualiveweivnengails whemesazyn
uwifitinsdrenseualatilieg fadu % msweailwesnszuatusiliogn 40% elvidu

UINTFIUTINA 7
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3.3.3 nsUSuneanguns b au

TIM
O.H.

Q
=

Automatic Current Off
Function Switch

BL

Step Angle Switch -
oR

Pulse Input Mode Switch N

T HOES

.
o=zNTmOog O
Ll 6 [

(OJOJOJOJOR | LOJOLO,

Self Test Function Switch BK

[

a
T
GEeEEN=T=]

Overheat Output Logic Switch

Uit 3.14 flaigumsldonlunsveaay

OFF

'n
1

K
-

O

®

U7 3.15 fendunisldemilumsnaasuusiazlngn

@
@
@,

91n3U# 3.15 naim € USuluil [0] esmnnluntsdesiuanudensainnisdu
uawnof gungiigeindi 80 s waldiva dyqnuasgnin Lagludiuves [OFF] dagamgll
meluiiu 80 ssrwadsa uawetasvhausslsesqlnglisildedygnlvun D Uiului
[F] Ao Full 1 Step = 0.72 83/ (1 59U=500 Wad) iosnnifiunisusulinsatunewmesiild
wagludau [HHalf 1 Step = 0.36 89/ (1 58U=1000Wad) Iviun E [2ICCW theenlviueines
yumufinfinmaetadliiu cw desnlinewmesvyumuduunindweiadliiu ccw
waz[1lcw Aetlouadliiiu cw ddeansiiuswesmyumuduuiniwagnuduuning
9g#ea918 High ua Low Wiy cow Tnua F USulud IN] Norm Wunnsldausss waz(T]
Test [unsmagaunsifeusedyyinlnun 6 U3UlUi (O] Lﬁaﬂqquﬁgﬁmﬁu 80 89"
uaiasazngatuazUiugnmaiilvegigamaiivewdheuse
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3.4 N159DNKUUSTUUTSHILISAZDY Dip-Coating
3.4.1 Myvanuuudufadanug Y
Usgnausiugunsaitiostu isaudae GLCD, Rotary Encoder V196899911013
aﬂeiaf"f‘uQ‘L%’IﬂaﬁwﬁwaL“flu?'iaLLammsv‘i’mwmm‘?aa wiheeiilddananildrdunisyiau
U 3.16

PINOUT TYPE B

s | Y

fritzinc

5ui1 3.16 msideusia 38 GLCD, Rotary Encoder fiu Arduino

21n3U# 3.16 1ila15714 Rotary Encoder Tumsdsauangliiau diefosnisld
Amsrfined ielszuueiaursinumuaudosnisvesdld amndudiislduansuu
wiaeves GLCDALA R 10K USualiag fudiutesnmsusuanuainmemiinee Wenwy
anadulunwdeinsvesldudranunsailt R 10k Yiueldeanainisasls
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3.4.2 NITMUVDITEUULRTWLAS
3.4.2.1 MIUAAINANI999 GLCDIBISEUUALATIZAIALLUUTULAGOU

1 .Fuzh the botton to edit.
2 Fotate to nest digit.
3 .Fress the botton 1o
erniter the main menuy. ~

tl i Fl =1 t A Ve |;| S:J i N ';l

Spesds
down= 0. 00 mms=
up= 0. 00 s ~

(b)
UMl 3.17 fregnuanimavede GLCD 1a3svuudauangiiauiuuiupdeu

9n3U#t 3.17 Wudhsiumsuanmanive GLCD. Tassruudnaszsiilay
wslneld Rotary encoder lunsdsu 'ViﬁﬂLL‘JﬂﬁE]PO:L‘fl‘ufﬂ‘ELLaﬂﬁ%ﬂ'l‘iﬁ’;ﬂﬁ’]’!ﬂ’m%laGﬁQ‘] e
aneind 1 aSsazdhguinP1Dip-coat Tnsmanaamnuidilunisquasiazficduewuiualas
wrhP2:Distance hamszmalunmseasuiivemamas wiP3immerse timeg(atutala),
Holding time(iainalaiias Round (seulumsiu) tassrwinaiEeuiesudning wi
Pa:Start na 1 AdsszUudundsuashauiiedasnisuga naaind 1'ass uazutips:logsing
dlesemsliunuedsumisiisndesns Tnsnafaiisumisiusledomsvgaivassaing
s

3.4.2.2 msldudiuauaunsdeny

ﬂ'ﬁﬁ"wﬂumaaﬁwuﬁuagﬁh Rotary encoder diW1uq8 GLCD ialvidnla

My Aaldesutenagy 3.18



PO : anuamsld

Rotary encoder

Rotary encoder
Switch Push

tauAn ImmerseTime,
HoldTime, Round

A

P1: Speed [*

!

/ UaumDown,up

flasuan

Rotary encoder
Switch Push

P2: Distance

i

/ taudArdown, up

Rotary encoder
Switch Push

P3: ImmerseTime
HoldTime

Round

h 4

Counter-clockwise,

Counter-clockwise

ot &
UM BIPNTUU

Counter-clockwise

Rotate Rotary

encoder

Pd: Start

Rotary encoder switch
push to Run

[ Y

RUNNING

Rotary encoder switch

push to Stop

Motor stop

Rotate Rotary

encoder

clockwise

P5: Jogging

FGIELEARGH

clockwise

Y

( Stop )

5U#1 3. 18 A39u(FlowchardIuATuALNNTEI T
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3.4.2.3 lapzunsumsasnssuuduassiiduwuuineioy

{  start )

14 Delay du ms
Tunnswnalas

26

PO : 83T » P2 : Distance
(1000 ms = 1s) g
Rotary encoder v e —>  NAA
v wdouiildegials Fodisis e v :
. o LI
P1: Speed . j o~ A7 600 um 4 dE e
] Pewadiviiu 5 waBuNTUlA
) lumsvinalas il
haueeals m"fm i a?q :
v 500 wagt =1 59U TUsunsuasyms S CW
Jouwad HIGH, LOW Twfiu Cw (159U =1 mm.) B o o .
- a19BINTs v
o Delay (60000) < A o
tausyerna uslnasiAdauN
foansvyumuiduunimang 10-rem. 25000 $ad v ol cow
HIGH Tiifiu CCW ustmasauas s P3: Round Shikeward
P3 : immerseTime & l
3 v deua 2 souLile 5
X 7 : P~ asslunis
mmnwa@wamﬂumlﬂmym o ) o SR e o oL
ATUEIWBIMILAGET 7 Wan 8N GERIEIREIY
. y, nasnvuA delay
! 1 Delay Wy ms soUfl 2 l
AnuivesadAmvUnAIY Tunsudalas v _
i s (1000 s = 15 ) AsU 2 Sou delayMicroseco
3 dy nds(150)
= fednay uoimaingn
AUIANAIMUAATY delay Jausn 20 Funi Y9 '
3 - 4
l lumsugalas v Yaseaing
com—— - R AoaMsiTuNUY
freentu Uou Speed 1 TUsuATHAYYINITAL B Lo ol
v o h ) 8 ﬂf\.}fﬂ"LLWUQﬂﬁ'\ v
mm/s fesldanuivesvad nasng Delay G )
500 Hz (20000) >3 Fuaruagiumia
l v ' AHeINS
T ﬁ faemsvauniudy P5: Jogging
AnudvIRadnIInAIIL IR — =
y a wmany Low ey v
500 Step FaAIuATIHUATBIAN iy 2 =
" . CCW dalmasiety MHULGBNATLILY
Ulaawmas 0.72 a9m v % &
o ¥ sgamsiineines
(WwasuN 1 59U = 500 Step) ' 4 dY
P P4 : HoldTime LARDUVIUURTEA
' ¥ !
7 ‘ﬁ. ar £ s & ‘5 i 3
#rud 500 Hz auian wna‘iawaa?muamas iiodpansl
2000 ps PEITR yawesiafounTu —
l—‘__— v
AR 1 A3

U 3.19 lepzunsumsvihussuuduassiiduuuuiuaieu

913U 3.19 Wunishauresssuuduaseiidunuuiuadou ebigldidlad

ASEUIUMTVINIUAN|UDITZ U



27

3.4.2.4 nszuiumsvnauresdanUlsuemes(Stepping motor)
awUTsuawodazinaulalasnissnewadliiu Motor Driver fatilusan
yeviLIsmMIndeuiivesuaedazeiunedalul
3.4.2.0.1 MIdeuiivesamosunsuas

Start

digitalWrite(CCW==1)

Down

l

a=0

No

a <= Pulse count

digitalWrite(CW,HIGH)
delayMicroseconds(dt_down/2)

digitalWrite(C\W,LOW) Stop
delayMicroseconds(dt down/2)

l

a=a+l

U7 3.20 NsiAReUNTBIBIND UM TIAY



3.4.2.4.2 MIARDUNYRINRBS UL RAITY

Start

digitalWrite(CCW==0)
Up

l

No

a <= Pulse _count

digitalWrite(CW,HIGH)
delayMicroseconds(dt_down/2)

digitalWrite(CW,LOW)
delayMicroseconds(dt_down/2)

l

a=a+1

UM 3.21 NSIAR BUNVDILBLADS VLAY

28
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3.5 1596519 Stepping Motor 5 Phase

anUBaenesein 5 maildlulassud awnsavyululs 0.72 samse 1 awmduadld
nszualumstuunazan 0.75 wouuus ﬁ‘lﬂﬂﬁ%’ﬁqé’qgﬂﬁ 3.18 Wnstuazunuululngns ey
mMsfuusiagseulseneudie 10 awl Famstuusazamuuandunsnei

5U#1 3,22 TA38a¥a 5 Phase Stepping Motor [11]

A1519% 3.3 LERgIoN13TU Stepping Motor ¥ila 5 wia

step 0 ik P 3 4 5 6 8 8 9
VOHGA H H L L L E E L L. H
VOHGB L H H H L L L L L L
VOHGC L L L H H H ” L L L
VOHGD R L L L L H H H L il
VOHGE L L L Iz L L L H H H

VOLA L L L L H H H L L L
VOLB A L L L L. h H H H L
VOLC H L L L L L L L H H
VOLD H H H b L L L L L L
VOLE L L H H H L L L ks L

Ccw >

ccw <
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3.6 uvasdnglunszuanss

Tunmsduimdaunomaildnissnglnin 110V uaz 12V disldduneawasDrivenuas
lulasaeulnsatass Arduino UNO R3 sisuldnsioutaslunisuvasiviinann 220v Wy 110v
T¥irtu DC Power Supply

3.24 uyasaneWiinsenanse. 12-16 V

=1

U

Eal)
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3.7 nsuansea (GLCD)
3.7.1 wansineuveweiMuadiunisindaiugly
Tudiurainsuwaninanann9ae GLCD 128x64

1 .Puzh the botton to edit.
.Z.F ntate to next digit.

i Press the hotton to
erutr:-.r thie rnalt Men. b

U 1 wihusneniasnisld Teaamsna Rotary encoder Lwawqamimmwama

[ Fl =10 T :l (w] lg 'E]irl g

Spesds

down= 0.0 D mnmnts
up= 0. 00 mmS=s
F i

= & @ d =3 = o £ P Ay = 2/ Y
EU‘V] 2 ﬁ]\ﬂﬁ'\ﬂ?']llLi'J’LUﬂ']'iQ]QJLLEI“ﬂT}ﬂJL'ﬁ'ﬂuﬂ'ﬁﬂ@‘ﬂuﬂquﬂaﬂﬂ'ﬁ LiJBIﬂﬂ"ILiEJU‘i’ﬂEJLLﬁ’J R

s ditelunii Distance wazne “<” iwendulumusn

down= 00 . 0 mm

up= 00 . 0 mrm

U 3 farszerneiidesnislivewesindeuiviossesiisniaan1sfu yalneianunse
wndeuiluldszesmnsgean 9 wuins na > Wiglunihdell na”<” uielunih

Speed



Dip-Coeat

ImmerseTime=00010

HoldingTime= 0000 =
Found=010 Cuczle

32

sUf 4 damnanlunisuguausasdu natlunsiniveliususassuwiawazsuausaulunis

U

Ju fdssmsmununannduausafvualifuviateseuna “<” Wsluni

Distance

.:ll:ll':'llgir”;

U7 5 ne 1 pse duliasusingd start Wonadn 1 asweinaiaziadeuiinmdisnsdll

_[;T;mi;.-.::.;..;,f ot

R I S

Fuzh o stop

sUAl 6 lana start 957U Running (auansismsindeunvesmeines luvuziivewmesings

Yeuaunsana Rotary 1 ASaievgan1syinnueesusinesvae iy
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4

U 7 ddesmslitewmasinfeunTulasainmiiiindesnis

18

nn A ANNLBLADSALLARIUNUY
nA W ANLBINESITLAGDUTAY
sU 3.25 LandNa1a99® GLCD 128 x 64

U

3.8 YaniAt0ile
3.8.1 WHUTDIFU
wriusessuildTunisveasaduwsiunseanalad (Microscope grass slide)uunaning
2.5 cm. x 7.5 cm. wagammua 1 mm. dunsvaniindalulssimaeessiu Seidnuvueila
warfinFeumnazdmiutieiage Tneudusesuildlunsnaassfesinsiauazein
Nuinrou annsawsedldssuneuselyil
1. Fehanuazateian uddilunhasuialulaseu
2. femsezdlaudunan 20 i
3. dwesumiueailduial 20 Ui
4. et O Wuan 20 wadl
5. ahluhlvusemeufdlulasiau
6. leuiignmgil 120 swnwaidea \Wutian 30 wafl
wemaTifesnsiindeiuiivesiagneuthlundey fisil
1. erdaviedesiumsiituuiaurasensduuuiminuesfasivih iRnnsdafniy
Uoead
2. iieliluanavemenvesvanfuimihvesianduiariulifunniign
3. Lﬁal,ﬁuLLiaﬁaﬁauuﬁuﬁwmi’asﬁa%ﬁﬂﬁwamiﬁjaﬂﬁ'gﬁmr}ﬁu (Good wetting)



3.8.2 &138%an8
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lunisvnaes asiadnldlumsuanaisazateusenaulumeansiaiivan 2e819A0

Polystyrene uag Xylene a@savansfildaziduansazarewedwes lnglunisinssuansagane

dwsuldluniameaes wisulanweluil dsgy

Polystyrene

Xylene

l

v

nausuiulila 100 ml
WIDUAUEITAYANY

v

sl 24 13

v

wioulvau

U 3.26 TumaumsLaseNansaraty Polystyrene

3.9 szuuARaUNANLUUTNIARRY

sruuindeuidauuugunldlunismasssiulueiesnliennuuunagainetiumn lagnis

yauvesszuvduiiumsemuauaniTaaimesaaelulasaeulnsaiaes Arduino UNO R3

Wugadunelnes Driver Lagd191un1U. Rotary encoder WiuUaAAINANIUTD GLCD

drulsenaunmelussuuiingl
1. uvasanglninsswaadu 110 V (Transformer)

wasInglniinsyuanse 12 V (DC Power supply)

i
3. yaduiadeu (Driver)
4. lulasmaulnsatass (Arduino UNO R3)
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(b)
U7 3.27 laneadranmeluresssuuindeunuui

Pip-routing Apps

o =4 =y U =
U7 3.28 szvulAfuRiduLUUTLIAGEY
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3.10AU5luNuAGDY

nsiedeuluUTY (Dip Coating) Wuisnswlsvasmsdssgndldlunsiseaiiduuns Tag
pfndnnInadevansavansuuiiuinegnaing n'ﬁﬁjmsﬁmﬁazmamLﬂﬁauuuﬁuﬂaaéwq
419 Fepsfimamuauaruiilunsidiingg Welifivesianimuidsvaiianeuazainy
vuwesilduties vndesmsitduidanumundeslildainuslunisindeusuuguda wa
ABINISLARB ULUUNIINNNIIYIINNSIUMaTe9) afaiteifinanununliiuiiduld Fufufon
aalunsguivanganfinsed 3.4

399 3.4 PuduRuSUR IR UAILE

Speed (mm/s) | Frequency (Hz) | Frequency (Hz) +Width -Width
INNTAININU INNITNAGDY

0.1 50 49.02 10.00ms 10.00ms
0.5 250 250 2.000ms 2.040ms
1.0 500 500 1.040ms 1.040ms
1.5 750 24N 680.0us 680.0Us
2.0 1000 976.6 512.0us 512.0us
2.5 1250 1220 410.0us 410.0us
3.0 1500 1471 340.0us 340.0us
3.5 1750 1724 300.0us 280.0us
4.0 2000 1923 250us 250us
4.5 2250 2155 232.0us 232.0us
5.0 2500 2404 208.0us 208.0us
5.5 2750 2604 192.0us 192.0us
6.0 3000 2841 176.0us 176.0us
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 Fre«2)=500.0Hz +Wid2)=1,048ns -Wid2)=1.040ms |

U 3.29 fheganisinAneeadalaglaufinanusiSpeed 1 mm/s

3.11 NMAFBUIZUUNITTINARDU

nniildadesvuudsamgiidguwuuimedoutu wiethilunuaudosnisvesdlifmedey
svuu laevnaeua Ui fuandnaiy sEoemayiniy feudinnudadstuszesnaviiiy
nanlunseaeuiifestiosas fam11ei 3.5

A197991 3.5 AT THAUNUSTEWINATSIAUNAUNISIAAR WA

Time (s)
Speed (mm/s) | Distance = | Time(s) NRABY Time(s) | Speed(mm/s)
(mm) AU WAy PMNMTIN
1 2 3
0.1 50 500 508 506 506 | 506.67 0.09
0.5 50 100 | 1047 | 103 | 104| 103.67 0.48
1.0 50 50| 52.7 1537 | 53.7 | 53.37 0.94

MR 3.5 1AU5T 0.1 1.AUd attunsmasunmay 506.67 Funi ey
AIET 0.5 uu/AunT nanlunsiedeuiedsanad 103.67 Jundl waridiaifiuauss 1.0

= P P | = a —
1111, /Auinailunisirdsuiiindsanasan 53.37 U




3.12 TUABUNTZUIUNISARDU
nssUIuMSiAasUTaunedwesuunszanalas Iduusnisneastesnidu 3 n1svnass

N1SNAABIN 1

wisunszanalas

v

ARFINTZINAULATDITY

y

AMVUARAIUIAIUAN
AIIIEIRIAS 2.0 /AUl
ANANEIRITU0.1 A

naaalas 20 3w

naminalas 900 Ui #3e 15 U

A4 A

NUIUATNIY 1 58U UIUATINTN 3 50U

9

A 4 A

SUTURBUNISIAG DU SUTUMDUNSAG DU

3U% 3.30 LN UAMTURBUN STV UATIAa B UTA LI UN SN 1



ASNAGaaIN 2

wIsunszanalan

y

v
s

AnFansEANAULATEITY

MyuafILUsAIUAL
AIEIFUE 2.0 ual/Aui
ATUEIRRU2.0 10 AUt

nanudalan 20 Fui

nainalasn 900 Ui #3815 Uil

A

L

IUUATINTY 1 50U

0 AR
MUIUATINTU 3 38U

SUTUADUNITLAG DU

SUTURDUNITAADU

Uil 331 unuamduneunszuuMIAdeuaulunIveaedi 2
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N1SNAABIN 3

wWssunszanalan

A 4

AnRINTEaANiuATeIY

AvuaRILUsAIVAL

AINILTITNE 2.0 Usl/AUTH
AMIEIAWUS.0 1Al
nauddlan 20 3w
nainalan 900 TN e 15 Ui

4

YA 1 50U AT 3 FBU
Y v
BUIUABUNISIARDY BSUTURDUNNTIARBDU

UM 332 LR TN R BUNSZUIUNISEauRAuluNISAaaIn 3



undi 4
NaN15I8LazN159AUS1oNE

4.1 pan1snaaag
= ay o 1 =
411 Nam'mmmﬂ'mﬂaauwamu,mJagumaa'u

ASNAADIA 1 AU ITEUNSASAIY 0.1 W./AU%
rasaAlglunsquas 2.0 uu/Aund

FuuAsIluNT 1 58U uuaTlumsy 3 seu

ASNAASIN 2 aauSlelunSAsAIY 2.0 W%
ar§aTildlunsuas 2.0 1a/Aund

Tuadilunisiu 1 seu uuAtlunsia 3 58U



a2

A1sNeaaen 3 ANusALTlunsAay 5.0 Jadwns/Aud
Anssnldlunisguas 2.0 fafluns/Aund

J1aunsilunsiy 1 seu uUATILUNITT 3 T8U

4.1.2 msdseuisuluniguiafoundassou
4.1.2.1 Mmsquedsuiidudiuau 1 seu mnusTlunmsAsuuianaiu

4.1.2.2 m3guipdauiidudouan 3 sou AnusalunmsRtuwansneiy




43

4.1.3 mM3sAuTIEna

Mnnsnaasdldmnudilunisiduiiunnsefunuitanuslunsietu 0.1
i /Aunit awiliduduse dediuanudtu 2.0 uu.Aund Adufidounszanazuisas
MuinSeutunsnswanensyanasdiuduiidumne fewiniianisdesvesasazaty uasile
daasudu 5.0 wu.Aunit Hdufideunsranzuncasdn iuifiseutuedonini
msfenszantug usfhivansazanglususuilyavgalvaisosiu sinsdasvesasavansil
Juagfuasazaeismimnldnu mnmsmeassaziiuldiiseulunsduiiduiinasennumun
YA



uniis
AgUNAN1TIBUasUBLAUBLUS

5.1 d5Unan133e
TunsAnuneasiiafimuinisesnuuugeiuisuarensawiiaies Dip-Coating tiavh
I iedemsldrunntu Tnedsifautuunie n1sldasuanua GLCD nsauaunsdaau
#18 Rotary Encoder uasldnavlnsaiaes Arduino UNO R3 Tunseaussilunisdaianan dau
ldlunstuirdoude amuTauemasaila 5 wa fearnismyu 0.72 ssmseainy awmuls
vamesilunisnaassiiawnsadeululd 90 fadwns MWnszualwirluvaain 0.75 weawus
wazdoulusunsulilasroulnsaees ieasrynmdsinegiuindasdanunioudloeineg
HAUMN4 Rotary Encoder Waatimaudninasanmamiias GLCD
dleveaeulusunsulaeld Rotary Encoder Tunismuaumsvianuauisavinlélnglddda
Tick uununslal Delay iiansUsnanaldruaziililusunsuiinuatiasinnd
nsaNesHIsAUlYsWATY Arduino
1. sl Tick unu Delay Tu loop YliAnnadnsiiaas Tusunsulivgauszuianaly
Frveue witwnnld Delay TusunsusgngamsUssaanatnune dufeddiindens
2. mslilardu Tick WunsireuuuudainianeMuttitasking 897813 uane
anlunfautu tazifudaszren Tagasfiunsuisuusazauiianslsulusunsy
Duiadsulneduilsd duildadrtuunesiionovaussenisnnalndueRotary
encoder
3. et Tickie Frsnalumadiluvineniluilsddudidivue dviseduliadiund sl
finsssymstimesil sesmunandy 5 fadiuni
4. ST NALISLAYEISARIS Y89V a3AArdUIne NEA1TWAILILUL Open
Source gnasnubualildanldie fufudaningdmiudisusufnvouediiaun
TﬂiLLﬂiu%uqa wazlFaulsnsiiuselanidonmsnmuanmsodaulas Wy Waunsde
ponTasuasa islusunsuldBndne
dleldvinnsnaaaunieuilduannsoagUnalddid
1.8 dasmsdudiungg annsarmusanulunsaanszanaladlifiditu mnnismeaes
AnutEa 5 uAunit lvilduutwhituiueamiiavesansaganeiithimaaes
2 frdpsnsideuTiduiitianumumane gty annsadsnuliqulivatssaunusionis
3.‘0’1ﬂfﬂif\}:i.lLLG]lasﬂ%ﬂﬂ%ﬁiﬂﬂﬁﬂﬁz%ﬂﬂﬁ%ﬂﬂéu FadufuusiviliAnnasnagaiuan nns
Uuanmwieamuioundnisiadousieismsguiadnsdeainsinwisaly
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#include "U8glib.h"
UBGLIB_ST7920 128X64 1X u8g(6, 5, 4, 7);
#define INTERVAL 50

unsigned long previousMillis;
bool tick state;

int cnt_100ms;
int botton = Al;

58

/laviiidnsdsnsoglulriawnes

//Enable, RW, RS, RESET
//definelfiufdunmidaninude INTERVAL
Usngluluunsudiulnuagiviniu 50 ms
//unsigned longmsiiusataeiidusiuauiy
ﬁ%apreviousMELUs
//wansaausidudiandenss
//msusgnnesiuys

//mssaniands botton 1AL

int isPush = 0; //msUssanamBudiuisPush = 0
/%
MOTOR
xf
int CW = 10; //CW 21 10
int CCW = 11; //CCW 21 11

int Forward = 1;
int Backward = 0;
bool Isjogging up = 0;

bool Isjogging down = 0;

//fvunForwardiinfiu 1guniudy
/ffmunRewardiwiiuovi UL
//bool MSLERAIANIUS Isjogging up i
fale

//bool MIamianIuy isjogging_downﬁl;ﬁu

fale

I
ROTARY ENCODER VARIABLES

b
#include <Rotary.h> J/UibraryRotary.h $rsdsmninsamnaeludulausdswiu

gty
Rotary r = Rotary(2, 3); J//mnsuszmaraanter warldurlsa3n 2,3 luArduino
bool encRST = 0; //boolfm“LLamamuxencRSTﬁﬁ‘Ju fale
int encCount = 0; J/msiaandudsliiaEudu encCount = 0
int limitPos = 12; //msfvundfislumanyulsms
int limitNeg = 0; //msmaaniudsTidiansudulimitNeg = 0
J*
MEMORIES of unsigned char
/4

unsigned char speed U N =0, speed U F1 =0, speed U F2 = 0;
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unsigned char speed D N =0, speed_D_F1, speed D_F2 = 0;

unsigned char distance U D = 0, distance_U_N = 0, distance_U_F1 = 0;

unsigned char distance D D = 0, distance_D_N = 0, distance_D_F1 =0,

unsigned char immersetime T = 0, immersetime_H = 0, immersetime_D = 0,

immersetime_N = 0,

unsigned char holdingtime T = 0, holdingtime_H = 0 , holdingtime_D = 0,

holdingtime_N = 0;

unsigned char round D = 0, round_N = 0;

//unsigned char uss¥indt 30-36 ifumatfiudieyadnughifnesemune

/%
Edit control

73

bool IsEdit = 0; //boolﬂ’l‘JLLamamusﬁlsEditﬁ@u fale

unsigned char nMenu = 0; = //unsigned char Lﬁuﬁaﬂﬂa5ﬂ‘e1‘33‘\71'?u"anMenu(G‘hLmﬂ&LLaz
udlvnsazuan)

unsigned char nMode = 0;  //unsigned char Lﬁuﬁagaé’ﬂ‘tﬁzﬁ%‘anMode(m‘imguOQ)

unsigned char nPage = 0;  //unsigned char Lﬁuﬁazﬂaé’nmsﬁ%‘anPage(Lﬂﬁauwﬁﬁ)

char buffer[17]; //bufferLﬁEJLﬁU‘?’fm&at"fJuByﬂu chanAufsnws[17]7

bool Isstart = 0; //boolﬂ’l’iLLamamuzlsstartﬁLﬁu fale

int nerr = 0: J/msmarnsudsiiiarSudunerr = 0

/%

CALCULATE
*/

float Speed up, Speed_down; //ﬂoatmsxﬁu%’aa%laLaWﬂﬁaﬂugﬂﬂuaﬂaums
Speed_up, Speed _down mm/s

float Distance; //ﬂoatmiLﬁuiay’aLamwﬂﬁaﬂugﬂmmaumi
Distance mm

unsigned long Immersetime; //miussmeadayardadnuauiuwuugnilian
\n3anedalimmersetime second

unsigned long Holding; //ﬂ'mJ33ﬂﬂﬂ%’6;¢uamﬁﬂﬁﬁuauLﬁuLLuuafnhiﬁﬂ
Lﬂ’%iameJ%IEJHolding second

int dt_up, dt_down; //msuszmasudstinsuaudivdadt up,
dt_down wiu3ems

int pulse_count; //m3vszmashudssiiasuauiivde pulse_count

int Round, iRound; //msusenafwlsuindnuuiudaRound, iRound



60

unsigned long IM; //msuszmedeyardadnuauiuwuugnilife
\AS9IUNE T IM
unsigned long HD; //msussmadayaviindnauiuwuueilsife
LA399MUIE B HD
/*
SETUP
4
void setup() /AUsunsuasinuussmd it uiliiiesn i)
{
/*
MOTOR
& 4
pinMode(CW, OUTPUT); //asfuantive e aC W

QUTPUT
pinMode(CCW, OUTPUT); //mataviunniinTivastnasd e e COWAauOUTPUT

/
ROTARY ENCODER
*
PCICR |= (1 << PCIE2); //uaaviodt 72-70 15y Intenup%uga
PCMSK2 |= (1 << PCINT18) | (1 << PCINT19);
sei();
}
/%
MAIN LOOP
A
void loop() //Wﬂﬁ“ﬁ"umiaugﬂlﬂﬁfam
{
tick(); /i tick
if (tick_state) //tick_state nsuaAsan Uzent 250ms++
{
cnt_100ms++; //Wicnt_250ms firivduiay 1
if (cnt_100ms >= 2) //cnt_100ms (Member 2 --> 100ms)

{
cnt_100ms = 0; //LfiE) cnt_250ms =0
isPush = 1; //uanaiannsnaging isPush = 1



isPush = analogRead(botton);

//ANSNUANIINAEIRG botton
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/*
Page changing

if (isPush == 0 && nMode == 0)

i
switch (nPage) {
case 0«
switch (nMenu) {
case 0:
nPage = 1,
nMenu = 0;
encCount = nMenu;
isPush = 1;
break;
}
break;
case 1
switch (nMenu) {
case 6:
nPage = 2;
nMenu = 0;

encCount = nMenu;

isPush = 1;
break;
case T:
nPage = 0;
nMenu = 0;

encCount = nMenu;

isPush = 1;
break;
case 8:
nPage = 4;
nMenu = 0;

encCount = nMenu;

//nModensidausiwnid (isPush==0%u188an13

Vu)

//mswasumti
//MuuInPo_1

//nMenu NSLEBNAILALS
/S0

#/lUntP1  1(Speed)
J/maiuisnesidnumisil
J/encCountfaaisiaiunMenu
//isPush Jutdlefinnsne

//speed(P1 1)

Jvapilunumah 6
/lUntiP_2(distance)

Amsifiusadnusiswmiadl
//isPush Wy ldiaiinsna
//ullsiumian 7
//UniPO_1(miinusn)
//msAusdnysTiswmedl
//isPush wWuldiaiinisne
//vulusiumnian 8

//\UviP2_1(start)

//msiAuAIenNETNF WL

i



isPush = 1,
break;
case 9:
nPage = 5;
nMenu = 0;

encCount = nMenu;
isPush = 1,
break;
}
break;
case 2:

switch (nMenu) {

case 6:
nPage = 3;
nMenu = 0;

encCount = nMenu;
isPush = 1;
break;

case f:
nkage-= 1;
nMenu = 0;
encCount = nMenu;
isPush = 1;
break;

case 8:
nPage = 4;
nMenu = 1;
encCount = nMenu;
isPush = 1;

break;

case 9:
nPage = 5;
nMenu = 0;

encCount = nMenu;
isPush = 1;
break;
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J/isPush Wutdlefinsna
//vapdlusumish 9
//\WUntiP3_1(Jogeing)

J/msifiudndnusAduadl

//isPush Wutdledinnsna

//distance(P12)
J/vaplusumisi 6
//lUntiaP1_3(immerstime)
//ansifuddnes s umadl
/fisPush Wutdleiinisna
//mguhlﬁ%mﬁqﬁ o/
/WPl 1(Speed)
J/ansusasnes sl
JisPush Wutdedimsnn
//vapdlUsiumisi 8
//\UvtiP2_1(Start)
/NS snEs AR wadl
//isPush Wutdledinisnm
//vapdlUsiumisd 9
//\WUniiP3_1(Jongging)

J/A5L AU SN ws R kel

//isPush Wutidiedinisnag



}
break;
case 3:

switch (nMenu) {

case 10:
nPage = 2;
nMenu = 0;

encCount = nMenu;

isPush = 1;
break;

case 11:
nPage = 4;
nMenu = 0;

encCount = nMenu;

isPush = 1;
break;

case 12:
nPage = 5;
nMenu = 0;

encCount = nMenu;
isPush = 1;
break;
}
break;
case 4:

switch (nMenu) {

case 1:
nPage = 5;
nMenu = 0;

encCount = nMenu;

isPush = 1;
break;
case 2:
nPage = 1;
nMenu = 0;

encCount = nMenu;
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//immerstime(P1_3)
//yauludumiadt 8
//\UntP1_2(distance)
J/msfusasnusiguvel
//isPush Wutldledmsna
Jrvipllusumisil 9
/vhpP2 1(Start)
JAsiFUTISnus IR LvLa
/fisPush Wuldiedinsns
//vapdlusumian 10
//\WntaP3_1(Jogging)

//MSLAUAISNWS NP et

//isPush Wuldiaiinisna

//START (P2..1)

//vapdlusumsdi 1
//\WUntiP3_1(Jogging)
//msiudsnusfidumusi

//isPush Wuldlesinngne
//vapdludumeii 2

//\UniP1_1(speed)
/s uRIsnus gl



isPush = 1;
break;
}
break;
case 5:

switch (nMenu) {

case 2:
nPage = 4;
nMenu = 0;

encCount = nMenu;

isPush = 1;
break;

case 3:
nPage = 1;
nMenu = 0;

encCount = nMenu;
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//isPush Wutdlesinsna

//JOGGING(P3_1)

//vapdlusiumed 2
//\UniP2_1(Start)
//maiusasnes fisumneil

isPush Wutdlafinsne
Hymplusumisd 3

//\UndaP1_1(speed)
//nAsifusasnes sl

Y

isPush = 1; //isPush +Hu1dlefinisne
break;
}
break;
}
} //auPage changing
™ -
shift / edit changing
if (isPush == 0) A/Mavisu(isPush == 1A8N15A)
{
switch ( nMode) { //msiEeus L
case 1 // nsunla(edit)
nMode = 0; /A FpuRumL

encCount = nMenu;

switch (nPage) {

case O:
limitPos = 0 ;
limitNeg = 0;

break;

//encCountaavhifunisidensuvistiug
//mswaeumi

//wiusn (PO_1)

//A8nMsvYU 0 fiuuia



case 1:
limitPos = 9;
limitNeg = 0;
break;

case 2:
limitPos = 9;
limitNeg = 0;
break;

case 3:
limitPos = 12;
limitNeg = 0;
break;

case &4//wiausn (P2_1)

limitPos = 2;
limitNeg = 0;
break;
case b:
limitPos = 3;
limitNeg = 0,
break;
}
break;
case 0O:
nMode = 1;
IsEdit = 1;
break;
}
} //shift / edit changing
/*
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//wiusn (P1_1)
//ATANSVYY IR

//miusn (P1_2)
//ANRNNTVI3Y 95UV

//miusn (P13)
//ATAMSVYY 12 A

/AR TVIY 2 AU

//vdansn (P3 1)
//A0ANTIVIAU 3 FlAUS

//lallgnisideuusegsiuialaqiu
//ildnsunludnas

Edit executation

5

if (IsEdit && nPage == 1)
{
IsEdit = 0;
if (nMenu > 5) nMenu = 0;

switch (nMenu)

//msudludtaalumin speed(P1 1)

//IsEdit=0 wAladaw
//nMenu>3 fi3case(nMenu funiniagusaznan)
//douswiakaziilunsagvan



{

case 0:
encCount = speed U N;
limitPos = 9;
limitNeg = 0;
break;
case 1:

encCount = speed U F1;

limitPos = 9;
limitNeg = 0;
break;

case 2:

encCount = speed.U_F2;
limitPos = 9;
limitNeg = 0;
break;
case 3:
encCount = speed D_N;
limitPos = 9;
limitNeg = 0;
break;
case 4:
encCount = speed D_F1;
limitPos = 9;
limitNeg = 0;
break;
case 5:
encCount = speed D F2;
limitPos = 9;
limitNeg = 0;
break;
}
}
if (IsEdit && nPage == 2)
{

IsEdit = 0; //1sEdit=0 wnlusiay
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J/AUnanannulevedspeed up
//msunlamsnfines 0-9
//imitNeg winfiu 0

//vefpusunafilvadspeed up
//msunlawisiimes 0-9
/NimitNeg winfiu 0

/egusuwmlafizvasspeed down
J/msudlanasniimes 0-9
//imitNeg 111U 0

//Amuvtvanntievedspeed down
J/asuAbannsiivmes 0-9
//imitNeg wifiu 0

//metiausuwmieii19adspeed down
//msualannsfines 0-9
//limitNeg 111U 0

//VAREURIULAUTI2u83speed down
//mswdlownsndiees 0-9
//\imitNeg iy 0

//asudlesavlunin speed(P1 1)
//msunladiavlumii distance(P1_2)
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if (nMenu > 5) nMenu = 0; //5 case(nMenu G?’]LLmiaﬁagjLLGiawﬁﬂ)
switch (nMenu)

{
case O:

encCount = distance U D; //#uwidavidnduvasdistance up

limitPos = 9; J/nsuilannsniieas 0-9
limitNeg = 0; //limitNeg 11U 0
break;

case 1:

encCount = distance U _N; //funiavianviievaadistance up

limitPos = 9; /asuflawsadiiees 0-9
limitNeg = 0; //limitNeg vy 0
break;

case 2:

encCount = distance U_F1; //vadadsiuniaiilvasdistance up

limitPos = 9; /imsiilanisiimes 0-9
limitNeg = 0; /AimitNeg Wiy 0
break;
case B:
encCount = distance D D; J/Aumisranduvaddistance down
limitPos = 9; //mawdlannggines 0-9
limitNeg = 0; //\imitNeg i1fu 0
break;
case &
encCount = distance D-N; //funuavaniigvsadistance down
limitPos = 9; //msudlansiines 0-9
limitNeg = 0; //limitNeg WAy 0
break;
case 5:
encCount = distance D F1; //efiensumisiivasdistance down
limitPos = 9; //msunlanisiimes 0-9
limitNeg = 0; //limitNeg winfiu 0
break;

}
3 //nnsunledaasluvtindistance(P1_2)
if (IsEdit && nPage == 3) /ansunladiaalunta Immerstime(P1_3)



IsEdit = 0;
if (nMenu > 9) nMenu = 0;
switch (nMenu)
{
case 0:
encCount = immersetime T;
limitPos = 9;
limitNeg = 0;
break;
case 1:
encCount = immersetime _H;
limitPos = 9;
limitNeg = 0; //limitNeg iU 0
break;
case 2:
encCount = immersetime D;
limitPos = 9;
limitNeg = (;
break;
case 3:
encCount = immersetime_N;
limitPos = 9;
limitNeg = 0;
break;
case 4:
encCount = holdingtime_T;
limitPos = 9,
limitNeg = 0;
break;
case 5:
encCount = holdingtime_H,;
limitPos = 9;
limitNeg = 0;
break;

case 6:
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//1sEdit=0 unludnay
//T case(nMenu suvisiagunazwan)

//FLRUIan3agYee immersetime
//msudlannsiiwas 0-9
//\imitNeg ifiu 0

J/MWAUIBanduYae immersetime

//ansudlanwisniiieas 0-9

//AUALSVANYKUIBVDY immersetime
J/nsuAlnisIsees 0-9
/NimitNeg iU 0

//AMUMUAENUUI8U89 immersetime
//asunlanwisniiimes 0-9
/imitNeg winfiu 0

//muniandnineeas holdingtime
//msuilannsdimes 0-9
//imitNeg winfiu 0

//Eumiananaured holdingtime
//nsuA lInnsEees 0-9
//\imitNeg winfiu 0
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encCount = holdingtime D; //Anumdananmiie v holdingtime
limitPos = 9; //msunlanissiwes 0-9
limitNeg = 0; //\imitNeg i1y 0
break;
case 1:
encCount = holdingtime_N; //Aumdananiiigad holdingtime
limitPos = 9; //msuilamsndiinas 0-9
limitNeg = 0; //imitNeg iy 0
break;
case 8: //round D
encCount = round D; //fuuananguveadround
limitPos = 9; //maunlanisiies 0-9
limitNeg = 0; /NimitNeg i1y 0
break;
case 9:
encCount = round N ; //AANE N8 Y8round
limitPos = 9; //naunlawisiiees 0-9
limitNeg = 0; //imitNeg Wafiu 0
break;
}
} //avmsunlagiaglunt immerstime(P1_3)
//===========ss==Scs==Sto=cscssso-===cm=os-zs-FS==ocSoz—So=s======
// START PAGE & CALCULATION
//====================S=cC==z--c-c----—s==t—=Sccc--coossss========
if (IsEdit && nPage == 4) { Jaunsivilvuamesiadeuilunii
Start(P2_1)
IsEdit = 0; //IsEdit=0 wnludau
if (NnMenu == 0 && Isstart == 0) //nMenuitaglsstart== 0
{
Isstart = 1; //lsstart 1uassasyvinlvinerr = OWimEror
nerr = 0; /& iRsendoyaladayaniladlonmstart oy
%uError

// a mautldaladinnsnsiagau error

//Anuinuspeed up , mm/s
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Speed_up = (float)speed U N + 0.1 * ((float)speed_U_F1) + 0.1 * ((float)speed _U_F2);

Jranmsenuiiiduiuneioudesld(floatvimumisiy
//Anaispeed down , mm/s

Speed_down = (float)speed_D_N + 0.1 * ((float)speed_D_F1) + 0.1 *

((float)speed D F2);

//aumim'mL%'Jajuam:fluwﬁﬁauﬁaq’lﬁ(ﬂoat)wﬁ'\ﬁmwmﬁu
//Aunaudistance up , mm

Distance = (float)distance_U D * 10 + (float)distance_U_N + 0.1 *

((float)distance U _F1);

//aunssseemaduevdunuduisiléfloat)

//Auiad Immersetime

Immersetime = immersetime T * 1000 + immersetime_H * 100 + immersetime_D * 10

+ immersetime_N; Hasnsnadiduavduunndalila(float)
IM = Immersetime * 1000; JfaEsaunsauniiaviwaivedimmersetimelu
w28(ms)

//mund holding
Holding = holdingtime T * 1000 + holdingtime H * 100 + holdingtime_D > 10 +

holdingtime _N; yaumsaaminiluasinudniadila(float)
HD = Holding * 1000; //a%’waumﬁ‘ﬁumLﬁa‘wmmawm Holdinglumae
(ms)

//Au384 round
Round = round D * 10 + round N;  /asmsdnwauseulunisiu
// 47U pulse 984 distance
pulse count = (int)Distance / 0.002); Aasinnafnuie pulse 91n3zeen1y/2lunsau
(1step)

// a0 dt uslazaiy 94 ( 0.002mm*1000ms/s )/(speed _up:mm/s)
dt_up = 1000000 / (Speed_up * 500) ; //aunnsdelayMicroseconds [1
Microseconds/(Speed _up * 1 @)
// vian dt uslavaliiy v1as
dt_down = 1000000 / (Speed_down * 500) ; //aunsdelayMicroseconds [1
Microseconds/(Speed_down* 1 @au)]

}
1 avaumsiviliuemesiadeuilunt Start(P2_ 1)



T1

if (IsEdit & nPage == 5) { //mardsureweineiiu-adaennaaindsndy
W1 Jogging(P3 1)
IsEdit = 0; //1sEdit=0 walvsiay
if ("(Menu == 0 && Isjogging up == 0) //fnMenu == 0NsIaaNAIUILILAE

Isjogging_upoluLﬁ%

Isjogging up = 1; //Geulv Isjogging up 1ua3s
}
if (n"Menu == 1 &&Isjogging_down == 0) //innMenu == 1 Lildidensumisiag
Isjogging“upoﬁuLﬁﬁ]
{
Isjogging down = 1; //i3aulw Isjogging down 1uA3s
}
} //AumsnadIngAglumi Jogeing(P3 1)

// Update encCount to parameters

/*
ROTARY ENCODER
%y
if (NMode == 0) nMenu = encCount; //m‘ilﬁ'ﬁ]uﬁ%m‘liﬂnr\ﬂ.ode =2 @ Lﬁa nMenu
= encCount
if ("Mode == 1 && nPage == 1) //mode 1 nsshift P11
{
switch (nMenu) VAGRRlRI I
{
case 0: // speed N
speed U N = encCount; //speed_U N sipawiniu encCount (lluns
Fonsunisifosnisudle)
break;
case 1:
speed U F1 = encCount; //speed_U_F1 soawiniu encCount (14lu
msdonsuvisiidasnisudle)
break;

case 2:



speed U _F2 = encCount;

break;
case 3:

speed D N = encCount;

break;
case 4.

speed D F1 = encCount;

break;
case 5:

speed D F2 = encCount;

break;

if (nMode == 0) nMenu = encCount;

= encCount

if (nMode ==1 && nPage == 2)

{

switch (nMenu)

{

case 0:

distance_U_D = encCount;

break;
case 1:

distance U N = encCount;
break;
case Z:

distance_U F1 = encCount;

break;
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//speed D N faaiiu encCount (l4lunis
AN LNUINABINITWALY)

//speed D _F1 faawiiu encCount (l4lu
Msdan@VUIfeIn1swNLY)

//speed D _F1 ey encCount (14lu
nMsAaneurisnseaniswile)

//speed D F1 gisawiiiu encCount (lglu
mMsdendlaidaanisunty)

//mode 1 nsshift WiaP1 1
J/nnsiaausiiianMode == 0 1o nMenu
//mode 1 nashift wiP1 2
//ARNAMLS

//distance N

//distance_U D siaavinfiu encCount (lalu
MIAanALrUINfaInIswNla)

//distance_U_N siainfiu encCount (Il
AMSLEDNFALUINABINISWALY)

//distance_U_F1 faaviniu encCount (l4lu
ASLADNALNUINABINTTWA L)



case 3:

distance D D = encCount;

break;
case f:

distance_ D_N = encCount;

break;
case b:

distance D F1 = encCount;

break;

}
if (nMode == 0) nMenu = encCount;
if (NMode == 1 && nPage == 3)
{
switch (nMenu)

{
case O:

immersetime_T = encCount;

break;
case 1:

immersetime_H =-encCount;

break;
case 2:

immersetime_D = encCount;

break;
case 3:

immersetime_N = encCount;

break;

case 4:
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//distance D_D #imawinfiu encCount (lolu
nsdenFunusndasnisunta)

//distance D_N smawiriu encCount (llu
msLaandumandaansuile)

//distance_D_F1 @aawiniu encCount (Il
ATdenfumUINdaIn1sunla)

//mode 1 nN3shift niP1_2
// msnaua 0-9
//mode 1 nasshift P12

//@anAILALUS

//immersetime_H aoaviiu encCount (14
Tun1sidanduvsndasniswnla)

//immersetime_H gioainiu encCount (14
Tunsidendunusndasniswnla)

//immersetime D fadvindu encCount (14

Tunsidendunianaaaniswita)

//immersetime N sisawiriu encCount (1%
Tunsidandunrusindasnisuala)



holdingtime T = encCount;

break;
case 5:

holdingtime_H = encCount;

break;
case 6:

holdingtime_D = encCount;

break;
case 7:

holdingtime N = encCount;

break;
case 8:

round D = encCount;

break;
case 9:

round N = encCount;
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//holdingtime H faawinfiu encCount (lglu
Mstdenduwvusidasniswnla)

// holdingtime_D faawiiu encCount (14
Tunsidandunisnaasnisunla)

//holdingtime N faawiniu encCount (lalu
mMsiaanaunusndaanisuila)

//holdingtime N fiaawiniu encCount (14flu
nstdenduraNFaenIswib)

//round D sisawndu encCount (14lunis
@onAUMLaTRBINISWALY)

// vound N dpawiinu encCount (Llun1s
\AanfwnUanaaInswila)

break;
}
} //made 1 n1shift wiP1 2
i
switch (nPage) { J/mawasumihlaeiauluusiay case
case O: //L‘ﬁumillé’uﬁ’s5ﬂ‘1&t§1ﬂ&lﬂ’lidraw_PO_lO°U’ad
lausi3use
u8g.firstPage();
do
{
draw PO _1(); //wiuan(PO_1)
}

while ( u8g.nextPage() );

break;



case 1:
u8e.firstPage();
do
{
draw P1 1();
}
while ( u8g.nextPage() );
break;
case 2:
u8g.firstPage();
do
{
draw_P1 2();
}
while ( u8g.nextPage() );
break;
case 3
u8g.firstPage();
do
{
draw P1 3();
}
while ( u8g.nextPage() );
break;
case &
uBg.firstPage();
do
{
draw P2 1();
}
while ( u8g.nextPage() );
break;
case 5
u8g.firstPage();
do
{

//vispeed(P1_1)

//mindistance(P1_2)

//timmerstime(P1_3)

//mustart(P2_1)

5



draw P3 1(); //winjogging(P3_ 1)
}
while ( u8g.nextPage() );

break;
}
} // aucnt_100ms
} // autick_state
//============================================================
//============================================================
// DEEP COATING START
//====================stc===ScSc-—=SS==c-S=--==================
//===============s—st====c==srre=dZzooccoooSs—s===============
if (Isstart) {
// HTRABUN AL
if (nerr < 0) //AANEAANaIR
{
delay(3000); /1 SaLanINg
}
else // lailawane
{
//3udaewas
IsFinished = 0;

for (iRound = 0; iRound < Round; iRound++) //ﬁ’]muialﬂum'if\}:u
{

FORWARD(); //uama%mgumm«'ﬁumﬁﬂ'z(mﬁjuaa)
if (isPush == 0) break;
delay(IM); //delay(ms)
if (isPush == 0) break;

// MEgANILANTNA

// MYARIBNINA

BACKWARD(); //spwnaimyumuduunniini(manaty)
delay(HD); //delay(ms)
if (isPush == 0) break; // MYARILANSNA
} //aufor(iRound)

}
// Swnsanmsisuluy

IsFinished = 0;
Isstart = 0;

//au else (Raulvliiivarianain)

//dipAfstartawmasiiney



IsEdit = 0;

if (Isjogging up)
{
do

{
digitalWrite(CCW, Backward);

digitalWrite(CW, HIGH);
delayMicroseconds(150);
digitalWrite(CW, LOW);
delayMicroseconds(150);
isPush = analogRead(botton);
} while (isPush == 0);
digitalWrite(CW, HIGH);

Isjogging up = 0; //
IsEdit = 0;
} //aulsjogging up
if (Isjogging_down)
{
do
{
digitalWrite(CCW, Forward);
UMM
digitalWrite(CW, HIGH);
delayMicroseconds(150);
digitalWrite(CW, LOW);
delayMicroseconds(150);
isPush = analogRead(botton);
} while (isPush == 0);
digitalWrite(CW, HIGH);

e

/Mailgudladau@wnlaaswinnul)
//3uif(Isstart)

/f ﬁuajogging_up

//CCW MSAUUATIAN 19U 89LBLInaILYnaU
MsMIUdNuIRN

J/msdamasin CW Ay HIGH
//delayMicroseconds

//msdaandn cw Ay Low
//delayMicroseconds
//mssnumnIanabottoniiunAl
//whilevnanusiaanndo

Jinsasiaean cw fidlu Lowaileudes
dInd)

//ailaunlustaa@wnlaagvinnul)

//él’djogging_down

//CCW nsivusiAnsvauemasmvinfun1sanudy

//msdseanin CW Ay HIGH
//delayMicroseconds

//msdernanin cw fdu Low
//delayMicroseconds
J/mIBusnsnabottonfivnAl
//whilevinausiaaindo

//msdsranin Cw Ay Lowdleudes
aing)



Isjogging down = 0;
IsEdit = 0;
} // if Isjogging_down
} //end loop

/*
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MOTOR UP-DOWN

o

void BACKWARD()

{
digitalWrite(CCW, Backward);

for (int a = 0; a <= pulse_count; a++)

{
digitalWrite(CW, HIGH);
delayMicroseconds(dt up 7 2);

digitalWrite(CW, LOW);
delayMicroseconds(dt_up / 2);

isPush = analogRead(botton);
if (isPush == 0) break;
}
}
void BACKWARD()

{
digitalWrite(CCW, Backward);

for (int a = 0; a <= pulse_count; a++)

{
digitalWrite(CW, HIGH);

//DOWN

J/COW. NSAUUATIAN YD BLABSIVINAU
QRFRPILI PRt g
//ipatinsumuyinfu0 dratieaniivie
wirnupulse count a szifintuiiay 19udl

pulse_count

//msdernanin cw Adu HIGH
//dt up/2 Remuianmis2asle
de{ayMicrosecondsﬁlLﬂu HIGH
J/msdasnasdn cw iy Low
//dt_up/2 AemunaIms2azle
delayMicrosecondsvdl'LfJu LOW
//nseumInsnabottonfivnAL
// MEARIBNNINA

//AUFORWARD
//UP

//CCW MSAMUAfiAM 19y auaInasiiniu
AMINIUdUURN
//leadiABusuwiiuo dhatesnimde
wihfupulse_count a iisuiiag 19uils

pulse_count

//nsdsrnasin CW Fifiu HIGH



delayMicroseconds(dt_down / 2);
delayMicroseconds‘?liLﬂu HIGH
digitalWrite(CW, LOW);
delayMicroseconds(dt_down / 2);
delayMicrosecondsﬁLfJu LOW

if (isPush == 0) break,;

//dt_down/2 femuriamis2asle

//msdamaniin CW Adu Low
//dt_down/2 Ramunamis2asle

// MERMENSNA
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}
} //au REWARD
/*
FUNCTIONS
_ */
void tick() /Aunsldtickundelay
{
tick_state = false; //tick_state tTuLia
if (millis() - previousMillis > INTERVAL)
{
previousMillis = millis(); //SepreviousMillisifumillis
tick_state = true; //amugtick_state%L*ﬁuﬁd
}
} //auvoid tick
£ ===
ROTARY ENCODER INTERRUPTION
¥

ISR(PCINT2_vect) {

unsigned char result = r.process();

// Reset encoder counter

if (encRST == 1) encCount = 0; //

if (result == DIR_NONE)
// do nothing

}
else if (result == DIR_CW)

{

encCount++;

//Interrupt service routine(ISR)#AN19NT

YU UDIINTERBUP

//l¥iresultfidoDIR_NONEliivihesls

//resultazifiugneside DIR_CW wyun1ady

LI

// encCountagiiinitay 1 lUidenq

if (encCount > limitPos) encCount = limitNeg; //\ilpencCountiiinaniiag 1auuinnid
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limitPos 1% encCount = limitNeg #®

encCountaginAuo

}

else if (result == DIR_CCW) J/resultasfiudnusile DIR_CCW myuviuidiu
WA

{

encCount—; // encCountazanfiag 1 liFeeq
if (encCount < limitNeg) encCount = limitPos; //dlsencCountanenitag 1autiosnin
limitNeg 2%l encCount =
limitNeg AivencCountaziinAu9
}
}
void draw_P0O_1(void)
{
//dip-coating
uBg.drawRFrame(0, 0, 128, 64, 0); //frame big
u8g.setFont(u8g font helvRO8);
uBg.drawstr(3, 14, "1.Push the botton to edit.");
uBg.drawstr(3, 27, "2.Rotate to next digit.");
u8g.drawsStr(3, 40, "3.Press the botton to");
u8g.drawstr(3, 53, "enter the main menu.");
uBg.setFont(u8g font timR14); //next
u8g.drawstr(112, 60, ">");

/
LAAINITNA
s
if (lisPush) //(GFelse Adanisandula)
u8g.drawStr(10, 25, " "); //wanansnaiisPushliiduousivinfiul
else
u8g.drawstr(10, 25, " ); //visanisuaasding
switch (nMode) { //maiieu
case 0: //shift
switch (nMenu) { /Aduldusag i

case 0: //next
u8eg.drawLine(110, 60, 117, 60); /AEULR >
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break;

break;
}
}
void draw_P1_1(void)
{
//dip-coating
u8g.drawRFrame(0, 0, 128, 64, 0); //frame big
uBg.setFont(ug font baby);
uBg.drawstr(4, 8, "Dip-Coat");
u8g.drawFrame(40, 0, 124, 14),
u8g.drawstr(49, 8, "Start");
u8g.drawFrame(80, 0, 124, 14); //frame jogging
u8g.drawstr(88, 8, "Jogeging");
//menu set
uBg.setFont(uBe font 6x12);
/%

LEAININA
r

if (lisPush)
u8g.drawstr(10, 25, " ")
else
u8g.drawstr(10, 25, " ")
/¥

speed up
*/

u8g.drawstr(10, 25, "Speed:");
u8g.drawstr(10, 40, "down=");
sprintf(buffer, "%d", speed _U_N);
u8g.drawStr (42, 40 , buffer),
uBg.drawstr(50, 40, "."); //natlyy
sprintf(buffer, "%d", speed_U_F1);
u8g.drawstr (56, 40 , buffer);
sprintf(buffer, "%d", speed _U_F2);
u8g.drawstr (64, 40, buffer);



u8g.drawstr(73, 40, "mm/s");
/*
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speed _down

*/
u8g.drawstr( 10, 52, "up=");
sprintf(buffer, "%d", speed D N);
uBg.drawsStr (30, 52, buffer);
u8g.drawstr(38, 52, ".");
sprintf(buffer, "%d", speed D _F1);
u8g.drawsStr (44, 52 , buffer);
sprintf(buffer, "%d", speed D F2);
u8g.drawstr (52, 52 , buffer);
u8g.drawStr(61, 52, "mm/s");
u8g.setFont(u8g font timR14);
u8g.drawstr(112, 60, ">");
u8g.drawstr(90, 60, "<");
switch (nMode) {
case 0: //shift
switch (nMenu) {

case 0:

uBeg.drawline(42, 40, 47, 40);

break;

case 1:

u8g.drawline(56, 40, 61, 40);

break;

case 2:

uBg.drawline(64, 40, 69, 40),

break;

case 3:

u8e.drawline(30, 52, 35, 52);

break;

case 4:

u8g.drawline(44, 52, 49, 52);

break;

case 5:

//mext

//back

JEULALAAZ AL

//speed D N

4/speed D E1

//speed D F2

//speed U N

//speed U F1



u8g.drawLine(52, 52, 57, 52); //speed U F2
break;
case 6: //next
u8g.drawline(110, 60, 117, 60);
break;
case 7: //back
u8g.drawLine(95, 60, 102, 60);
break;
case 8:
u8g.drawlLine(d9, 9, 68, 9);  //start
break;
case 9:
u8g.drawlLine(88, 11, 118, 11); //jogsing
break;
}
break;
case 1: //edit
switch (nMenu) {
case 0:
u8g.drawFrame(40, 31, 9, 11); // speed D N
break;
case 1
u8g.drawFrame(54, 31, 9, 11); //speed_D_f1
break;
case 2:
u8g.drawFrame(62, 31,9, 11); //speed D _f2
break;
case 3:
u8g.drawFrame(28, 43, 9, 11); //speed U N
break;
case &:
u8e.drawFrame(d2, 43, 9, 11); //speed U f1
break;
case 5:
u8g.drawFrame(50, 43, 9, 11); //speed _U_f2
break;



break;

}

}

void draw_P1_2(void)

:
//dip-coating
uBg.drawRFrame(0, 0, 128, 64, 0);
uBg.setFont(u8g_font baby);
u8g.drawstr(4, 8, "Dip-Coat");
u8g.drawFrame(d0, 0, 124, 14);
u8g.drawstr(49, 8, "Start");
u8g.drawFrame(80, 0, 124, 14),
u8g.drawstr(88, 8, "Jogging");

//menu set

u8g.setFont(u8g font 6x12);

/*

LEMINIING
if (lisPush)
uBg.drawstr(10, 25, " ");
else
uBg.drawstr(10, 25, " ");
/*
distance up

u8g.drawstr(10, 25, "Distance:");
u8g.drawstr(10, 40, "down="),
sprintf(buffer, "%d", distance_U_D);
u8g.drawStr (42, 40 , buffer);
sprintf(buffer, "%d", distance_U_N);
u8g.drawstr (50, 40, buffer);
u8g.drawstr(58, 40, "."); //nAtiea
sprintf(buffer, "%d", distance_U_F1);
uBg.drawsStr (64, 40, buffer);



u8g.drawstr(73, 40, "mm");
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/*

distance_down

u8g.drawstr( 10, 52, "up=");
sprintf(buffer, "%d", distance D_D);
u8e.drawStr (30, 52, buffer);
sprintf(buffer, "%d", distance D _N);
u8g.drawstr (38, 52, buffer);
u8g.drawSstr(d6, 52, "."); //nAtie
sprintf(buffer, "%d", distance_D F1);
u8g.drawStr (52, 52, buffer);
u8g.drawsStr(61, 52, "mm”);
u8g.setFont(u8eg font timR14); //nextl
u8g.drawStr(112, 60, ">"); //next
u8g.drawStr(90, 60, "<"); //back
switch (nMode) {
case 0://shift
switch (nMenu) { //wdulaumazsiimis
case 0:
u8g.drawline(42, 40, 47, 40); // distance D_D
break;
case 1:
u8g.drawLine(50, 40, 55, 40), // distance_ D_N
break;
case 2:
u8g.drawline(64, 40, 69, 40), // distance_D _F1
break;
case 3:
uBg.drawline(30, 52, 35, 52); // distance_U_D
break;
case 4
u8g.drawline(38, 52, 43, 52); // distance_U_N
break;
case 5:
u8g.drawline(52, 52, 57, 52); ' // distance_U_F1

o



break;
case 6: //next
u8g.drawlLine(110, 60, 117, 60);
break;
case 7: //back
u8g.drawLine(95, 60, 102, 60);
break;
case 8:
u8g.drawline(d9, 9, 68, 9); //start
break;
case 9:
u8g.drawlLine(88, 11, 118, 11); //jogging
break;
}
break;
case 1: //edit
switch (nMenu) {
case 0:
u8g.drawFrame(40, 31, 9, 11); // distanced D D
break;
case 1:
u8g.drawFrame(48, 31, 9, 11); // distance D_N
break;
case 2:
u8g.drawFrame(62, 31, 9, 11); // distance_D_F1
break;
case 3:
u8g.drawFrame(28, 43, 9, 11); // distance_U_D
break;
case 4
u8g.drawFrame(36, 43, 9, 11); // distance_U_N
break;
case 5:
u8g.drawFrame(50, 43, 9, 11); // distance_U_F1
break;
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break;

}

}

void draw_P1 3(void)

{
//dip-coating
uBg.drawRFrame(0, 0, 128, 64, 0);
u8e.setFont(u8g font baby),
u8g.drawstr(4, 8, "Dip-Coat");
u8g.drawFrame(40, 0, 124, 14);
uBg.drawsStr(49, 8, "Start");
u8g.drawFrame(80, 0, 124, 14);
u8g.drawstr(88, 8, "Jogging");
/%

LERINIINA

if (lisPush)

uBg.drawstr(10, 25, " ");
else

u8e.drawsStr(10, 25, " ");
//menu set
uBg.setFont(u8g font 6x12);
/¥

ImmerseTime

u8g.drawStr(2, 25, "ImmerseTime=");
sprintf(buffer, "%d", immersetime_T);
uBg.drawstr (76, 25 , buffer);
sprintf(buffer, "%d", immersetime_H);
uBg.drawsStr (84, 25, buffer);
sprintf(buffer, "%d", immersetime_D);
uBg.drawsStr (92, 25, buffer);
sprintf(buffer, "%d", immersetime_N);
uBg.drawsStr (100, 25 , buffer);
u8g.drawstr(110, 25, "s"); // e
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/*
holdTime
*

usg.drawStr(2, 38, "HoldingTime=");
sprintf(buffer, "%d", holdingtime_T);
u8g.drawstr (76, 38 , buffer);
sprintf(buffer, "%d", holdingtime H);
uBe.drawStr (84, 38, buffer);
sprintf(buffer, "%d", holdingtime_D);
u8g.drawsStr (92, 38 , buffer);
sprintf(buffer, "%d", holdingtime_N);
u8g.drawsStr (100, 38 , buffer);
uBg.drawStr(110, 38,"s"); // MU
s

Round
7

uBe.drawStr( 3, 52, "Round=");
sprintf(buffer, "%d", round_D);
uBg.drawsStr (40, 52, buffer);
sprintf(buffer, "%d", round_N);
uBeg.drawsStr (48, 52 , buffer);
u8g.drawstr(59, 52, "Cycle");
u8g.setFont(u8g font timR14); //back
u8g.drawstr(112, 60, "<");
switch (nMode) {
case 0://shift
switch (nMenu) { //sdulausagaumnus
case O:
u8g.drawlLine(76, 25, 81, 25); // immersetim_T
break;
case 1:
u8g.drawline(84, 25, 89, 25); // immersetim_H
break;
case Z:
u8g.drawLine(92, 25, 97, 25); // immersetim_D
break;



case 3:
u8g.drawlLine(100, 25, 105, 25); // immersetim_N
break;
case &
u8g.drawlLine(76, 38, 81, 38); // holdindTime_T
break;
case 5:
u8g.drawLine(84, 38, 89, 38); // holdindTime_H
break;
case 6:
u8g.drawlLine(92, 38, 97, 38); // holdindTime_D
break;
case T:
u8g.drawline(100, 38, 105, 38); // holdindTime_ N
break;
case 8:
u8g.drawlLine(d0, 52, 45, 52); // round_D
break;
case 9:
u8g.drawline(48, 52, 53, 52); //round_N
break;
case 10: //back
u8g.drawLine(117, 60, 123, 60);
break ;
case 11:
u8g.drawlLine(d9, 9, 68, 9);, //start
break;
case 12:
uBg.drawline(88, 11, 118, 11); //jogging
break;
}
break;
case 1: //edit
switch (nMenu) {
case 0:
uBe.drawFrame(74, 16, 9, 11); // immersetim T



break;

case 1:

u8g.drawFrame(82, 16, 9, 11); // immersetim_H

break;

case Z:

u8g.drawFrame(90, 16, 9, 11); // immersetim_D

break;

case 3:

u8g.drawFrame(98, 16, 9, 11); //

break;

case 4:

u8g.drawFrame(74, 29, 9, 11); //

break;

case 5:

u8g.drawFrame(82, 29, 9, 11); //

break;

case 6:

u8g.drawFrame(90, 29, 9, 11); //

break;

case T:

u8g.drawFrame(98, 29,9, 11); //

break;

case 8:

immersetim_N

holdindTime T

holdindTime_H

holdindTime D

holdindTime N

u8g.drawFrame(38, 43, 9, 11); //round D

break;

case 9:

u8g.drawFrame(d6, 43, 9, 11), //round_N

break;
}
break;
}
}

void draw P2_1(void) {

//joging

u8g.drawRFrame(0, 0, 128, 64, 0);
uBg.drawFrame(0, 0, 40, 14);
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uBg.setFont(u8g font baby);
u8g.drawstr(3, 8, "Dip-Coat");
u8g.drawstr(49, 8, "Start");
u8g.drawFrame(80, 0, 124, 14);
uBg.drawStr(88, 8, "Jogging");

u8g.setFont(u8g font helvR08);
if (Isstart == 0)
uBg.drawStr (44, 40, "START"),
else {
switch (nerr)
{
case 0:
u8g.drawStr (37, 35, "RUNNING");
u8g.drawStr(33, 51, "Push to stop"); // fuvideaud miuvgnmiu
break;
case -1: // amnsosuun eror W wustuinaeunsasasuaiingen
u8g.drawstr(40, 34, "Input error");
break;

/%
LEIMINIINA

®
if (lisPush)
uBg.drawstr(10, 25, " ");
else
uBg.drawstr(10, 25, " ")
switch (nMode) {
case 0://shift
switch (nMenu) { //vdulsiusiagsiumii
case O:
uBg.drawline(d5, 41, 73, 41); // start
break;

case 1:



u8g.drawlLine(88, 11, 118, 11); //jogging
break;
case 2:
u8g.drawline(4, 10, 36, 10); //dip
break;
}
break;
}
}
void draw_P3_1(void) //jogging
{
/7 1/jogging
uSg.drawRFrame(0, 0, 128, 64, 0);
u8g.drawFrame(0, 0, 40, 14); //heater,dip-coa
uBg.setFont(udg_font_baby);
u8g.drawstr(4, 8, "Dip-Coat");
usg.drawFrame(0, 0, 80, 14); //dip-coa
u8g.drawstr(49, 8, "Start");
uBg.drawsStr(88, 8, "Jogging");

/%
LLEPMINTINA
b 4
if (lisPush)
u8g.drawstr(10, 25, " ")
else
u8g.drawstr(10, 25, " ");
I

// u8g.drawTriangle(72, 36, 64, 18, 56, 36); //motor up
// u8g.drawTriangle(72, 40, 64, 58, 56, 40); //motor down
switch (nMode) {
case 0: //shift
switch (nMenu) { //idulausazsnumus
case O:
uBg.drawline(56, 38, 72, 38); //motor up ok



break;
case 1
uBg.drawline(56, 60, 72, 60); //motor down
break;;
case Z:
u8g.drawline(49, 9, 68, 9);, //start
break;
case 3:
u8g.drawline(d, 10, 36, 10);, //dip
break;
}
break;
case 1: //edit
switch (nMenu) {
case 0:
u8g.drawFrame(54, 16, 21, 23); //motor up ok
break;
case 1:
u8g.drawFrame(54, 38, 21, 23); //motor down
break;
}
break;
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® SURE 12864 GRAPHIC
% electronics LCD MODULE BRIEF INTRODUCTION

USER’S GUIDE

Chapterl. 12864 Graphic LCD Module Brief

Introduction
Physical Data

Item Contents Unit
LCD type STN -
LCD duty 1/64 -
LCD bias 1/9 -
Viewing direction 6 o'clock
Module size (WxHXT) | 112x66" : : mm
Viewing area (WxH) 473.4.:x38.8 (2 89"%/1.53") _ mm
Number of dots { .ﬂ28 %64 o) 3 A \er o} =3 dots
Dot size (WxH) _ [ 048048 (0019’ <0 oo )mﬁ mm
Dot pitch (WxH) Tn“f Xa52 (o 020" xnozo") ¥ Peneos mm

External Dimensions

12MAX
: _ql
78 —a
73
£
) = O R
I 0.48
ol
. q
b=
3
5881 —+-——F—-—1—
|
— - DOT SIZE
| U 16 SCALE 101
.
T
r‘ e L
A

o |n||||||11 C? NO B/L
—H—2  Neo-eroptr | -
E. | PR54K19=4826 28,5 HSLPAD

Mechanical Data

Item Standard Value Unit
Module Dimension 113x65 mm
Viewing Area 73x38.8 mm
Mounting hole 10553 mm
Dot pitch 0.52x0.52 mm

©2004-2008 Sure Electronics Inc. DE-LM112_Ver1.0_Page 1



12864 Graphic LCD Module Brief Introduction

e e e e e e e e e e e e e e e e e e e e e e |

Block Diagram
20 |19 [18 [17 |16 |15 (14 |13 |12 [11 [10 |9 8 (7 |6 [5 |4 [3 |2 |1
SL |SL |VO |RS |CS (CS |DB DB DB DB |DB DB |DB DB |_ R/ || o IVD VS
K |A [UT|TB2 |1 |7 |6 |5 |4 [3 |2 |1 |0 W D |S
l'B
DBO ~ DB
! /3
RS,RW,E____ I ]
RSTB SEGMENT SEGMENT
o ' DRIVER IC DRIVER IC
KS0108B KS0108B
cst [/ ; po ¥
Y Wt i}s[—:cssi--, iSEGe
ves— ¢ Ve, O L 8 -
VDD -\ 5 ] AL = PiiLY,
DRIVERIC. AN rCh PANE:
Vo 1 KS0107B 1288 64'DOTS
VO R
SLA >
LED SIDELIGHT
SLK | ,

Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Min Max Unit
Supply voltage for logic VDD -0.3 7.0 vV
Supply voltage for LCD VDD - VO -0.3 vDD+0.3 |V
Input voltage Vi -0.3 VDD+0.3 |V
Operating temperature TOP 0 50 °G
Storage temperature TST -10 60 9©

EEmm . - - e
DE-LM112_Ver1.0_Page 2 ©2004-2008 Sure Electronics Inc.



12864 Graphic LCD Module Brief Introduction

e e e e e e e e e e S T e e ]

Electrical Characteristics (VDD = +5V+5%, VSS = 0V, Ta = 25°C)

Parameter Symbol (()::nditi Min Typ Max Unit

Supply voltage for logic | VDD - 45 50 55 \Y

Supply current for logic | IDD - - 2.02 4 mA
0°C 8.4 8.8 9.2 \

Operating voltage for | VDD - "

LCD VO 25°C 8.1 85 8.9 \"
50°C 7.4 7.8 8.2 \%

S_upp.ﬁy voltage  for VE B i 42 46 vV

sidelight

S-upp_)ly current  for IE VF=4.2 . 80 300 -

sidelight \%

Input voltage ' H ' level «=VIH - 0.7VDDe. |i-= YBD V

Input voltage ' L' level |- VIL — 0 - 0.3VDD |V

Interface Pin Connections ) & 1 é

PinNo. | Symbol | |sLevel  +| Description | -4

1 VSS &) § yednaal W Bk

2 VDD 5.0V ' [’Supply voltage for logic.

3 VO g Input voltage for LCD

4 RS H/L H: Data signal~ L :instruction signal

5 R/W H/L H : Read mode, L Write mode

6 E HH->L Chip enable signal

7 DBO H/L Data bit 0

8 DB1 H/L Data bit 1

9 DB2 H/L Data bit 2

10 DB3 H/L Data bit 3

11 DB4 H/L Data bit 4

12 DB5 H/L Data bit 5

13 DB6 H/L Data bit 6

14 DB7 H/L Data bit 7

15 CS1 H Chip select signal for KS0108B(1)

16 CSs2 H Chip select signal for KS0108B(2)

17 RSTB L Reset signal

18 VOUT -5V Output voltage for LCD

19 SLA 4.2V Sidelight anode

20 SLK ov Sidelight cathode

©2004-2008 Sure Electronics Inc. DE-LM112_Ver1.0_Page 3
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Chapter2. Contact Us

Sure Electronics Co., Ltd.

5F, Zone A,

Qinhuai Technology Innovation Center
105-2 DaMing Rd (Zip Code: 210022)

Nanjing

PRC

Tel: +86-25-66606340 (English Service) GMT1am-10am
Fax: +86-25-66606346

Website: www.sure-electronics.net

www.sureelectronics.net
WWW.sure-electronics.com

DE-LM112_Ver1.0_Page 4 ©2004-2008 Sure Electronics Inc.



11mm Size Metal Shaft Type @

Ir
:; I\ Incremental

Compact and highly reliable type available in many varieties.

M Typical Specifications

Items Specifications

Twao phase of A, B
Output signal Three phase of A, Band C (EC11EH)
Self-return switch (EC111 / EC11E0B)

Rating 10mA 5V DC

15,000 cycles
Operating life 30,000 cycles (EC11EH)
100,000 cycles (EC11K/EC11J)
Operating temperature range — 40C to + 85C
M Product Line
Shaft | Length of Torque |Number of| Number Push-on Travelof | Operating | Minimum order unit (pes) Drawing
Structure | . . | the shaft (AN i) | et of niss | awittah push-on life Product No. |\
(Ly) (mm) P switch (mm) | (cycles) | Japan | Export &
Without HLLL EC11B15202AA 1
p——— 12£7 | .30 15 0.5 700 | 1,400 |EC11B15242AE| 2
[ With
1.5 ‘EC11B15242AF | 3
18 o4 EC11E09204A4
107 -—
30 ECTj E15204A3
15 e
713 Without Without P EC1 '[151530401 4
10%7] 36 'EC11E1820402
Y 18 S
743 | Without “EC11E1830401
18 9 ‘EC11E09244BS
Flat | 20 [ 10x7 = 2
30 EC11E15244G1
15 ya
; Without 0.5 15,000 EC11E153440D
Venipal 1,200 | 2,400 ==
10 +7 36 "EC11E18244AU
| 18
: 7+2 | Without (EC11E183440C
With 5
18 9 | EC11E09244AQ
107
30 EC11E15244B2
15
743 Without 1.5 EC11E1534408
107 36 EC11E18244A5
18
713 Without EC11E1834403
12+7 30 Without e EC11G1560414 6
Less shaft| soaed| 25 | 8.5 5 | Without| 15 EC11G1574402 | 7
With 1.5 1,000 2,000
12X 7 30 EC11G1564411 8
18 9 EC11K0920401
Without | —— 9
30 15 EC11K1520401
18 9 EC11K0924401
Vertical Flat 20 12+ 5 0.5 100,000 1,000 2,000
30 15 EC11K1524402 10
With
18 9 EC11K0925401
1.5
30 15 EC11K1525401

Other varieties are also available. Please inquire.

Refer to P.167 for product specifications.
Refer to P.167 for attached parts.

Refer to P.168 for product varieties,
Referto P.193 for soldering conditions.

ALPS

Detector
Slide
Push
Rotary

Encoders

Power

Dual-in-ine
Package Type

TACT Switch™

Shaft

Insulated
Shaft

Hollow
Shaft

Ring
Type
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Detector
Slide
Push
Rotary

Encoders

Power

Dual-in-line
Package Type

TACT Switch™

etal

Insulated
Shaft
Hollow
Shaft
Ring
Type
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11mm Size Metal Shaft Type

BProduct Line

ALPS

Length of Travelof | Operating | Minimum order unit (pcs.) Drawi
St |, S0 | et | Toraue | Mmbr | b | Puton bty Product No. |10
9 {L,Ly) (mm) P Swie mm | (cycles) | Japan | Export i
18 9 EC11J0920404
Without 11
30 15 EC11J152040F
18 9 EC11J0924411
Reflow Flat 20 12+ 5 0.5 100,000 300
30 15 EC11J1524413 12
With
18 9 EC11J0925403
1.5
EC11J1525402
25 30 15 Without EC11E152T409 | 13
Push lock | 20100t 10+7 800
¢ 26.4 With 8 EC11E152U402 | 14
15 Without | —— 16,000 EC1110120005 | 15
Sl Self-return
return 3 to 30 | Without switch 0.5 EC111012010H
switch 4 16
1.5 EC1110120201
18 1,200 EC11EH124403
Flat 20 0.5
With
ABC 30 ABC I - EC11EH224403 -
itch * switch .
sSwWi 18 EC11EH124404
1.5
Pt EC11EH224404
Inner-shaft=25 0.5
30 EC11EBB24C03| 18
Dual- Slotted Outer-shaft=15 15 Without
haft 15,000 700
sna Flat nner-ghaft=25 With 1.5
Saftcdusta EC11E0B2LBO1 | 19
Slotted | Outershat=l5 | 3 to 30 | Without [ *%070" | Without |
Other varieties are also available. Please inquire.
M Packing Specifications
Tray
Number of packages (pcs.) Export package
Product No. 2 measurements
1 case [ Japan 1 case [/ export packing (mm)
EC11B 700 1,400 370 x 520 x 201
EC11E09/15/18/EC11EH 1,200 2,400
540 x 360 x 250
EC11G/EC11K 1,000 2,000
EC11J 300 600 369 x 283 x 263
EC11E152T /U 800 1,600 363 x 507 x 230
EC111 1,200 2,400
363 x 507 x 216
EC11EOB /BB 700 1,400




11mm Size Metal Shaft Type

MDimensions Unit:mm
PC board mounting hole
No. Photo Style dimensions
(Viewed from mounting side)
EC11B
Horizontal 55 20
1.7 a7
7 12
— 2.1
Mountini
| § e I surlaceg
i &
e s@im ~ “»L-B
LBY
1 ] NI g;‘.’-.,zE_g
\ (A g HEL 1
y r 40
/ i E
(owitchOD o 6\ Mrxo.75 5 Sl 3-01 holes
LI
57 38
| 14.1
EC11B
Horizontal Switch travel
with push-on switch 6.7 20 i 5
(travel 0.5mm) 10 2.1
S 05
NI L1 2 Mounting
Hile surface
= & El1B
2 I = H@% s w EWEF::C
| E ol | & 2 D9‘<<
ANRN =
LSMI(hO?‘(Swi'I:hEJH . A8 =z 25 | 5-01 holes
.8 5 Y T
= 5 y 38
6.9
"\ 14.1
EC11B
Horizontal Swilch travel
with push-on switch g7 20 W
(travel 1.5mm) 5
2.1
Mountin
3 famy ~
&% w] | 0| E H*g
| ! % D_\
(Switch02} (Swi 2 o
0 2 o o5 \5-01 holes
6.9
141 3.8
EC11E
Vertical
245
12.5
3.5 45 (20) \L ¥4 - Dummy
Dumm '?
lermlnayl -l- 12 /
[~ ] | | eyl 15
w w| g m | m 0
4 o Rasi ‘ < = ~ | !_‘J;
T —— | h = e i m
IS o s
| : o
(Switch01) Gt g ACB AC'E
R0.5 AT 5-g1 holes
3.5 ~ 92 5
EC11E
Verﬁcal 245 Switch travel
with push-on switch 35 |45 (20) 1z 125
(travel 0.5 / 1.5mm) 2 10.] o5ar15
(Switch02) @ D, E 5
o 3 gl DLI4E| 45
LY © L] E
== ) L]
5 & ke A—--8-
~ i

(Switch01}) \
RO0.5 &

3.5

o
o
AC'B
5-@1 holes
5

ALPS

Detector
Slide
Push

Rotary

Encoders

Power

Dual-in-line
Package Type

TACT Switch™

Insulated
Shaft

Hollow
Shaft

Ring
Type
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11mm Size Metal Shaft Type

MDimensions Unit:mm
PC board mounting hole dimensions
Detector No. Ehoto Style (Viewed from mounting side)
Slide EC11G Mouniing
131
Dum;ny_ 1.7
Push terminal ‘ 3, .F
o = Ly
Rotary EEn e
o R
6 AT
Power
Dual-in-line
Package Type
Mounti witch travel
TACT Switch™ EC11G it 35 g S
with push-on switch b5 205 15
(travel 1.5mm) ANTZ o
o P Y
ol %" A ] - E of
g = ) Cha AC
as 9| 92
Ma s EC11G Rhbuniici e Switch travel
Insulated with push-on switch %
Shaft (travel 1.5mm)
Hollow RS E
Shaft '
Ring 8 ‘E‘J'u?
Type e
&
EC11K
Vertical el
Mounting 245
di ™ suiface
r
ny terminal -2t \'1‘5 (20) 13.1
11.7
. Qe e
1 =
A e O
- 1 \g EC11K15
(Switch01) 1 AGB Type only
p Black part : Do not solder and
no wiring for electrical contact.
EC11K
Vertical EC11K08
with push-on switch such vl Imeonh, 15 4tog
(travel 0 5mn': /15mm) Moyning 3 o
fr 355045 (20) %31 ~
10 (Switch02) 10 ’-JLT 3% b ! TEi 4
| o 1
A 2 o (&) j :
i : \c1 g
"y v i LD
\ = Black part : Do not solder and
‘= 5 e no wiring for electrical contact.
L ALPS




11mm Size Metal Shaft Type

BMDimensions Unit:mm
PC board mounting hole dimensions
o Fhato Styls (Viewed from mounting side)
EC11J EC11J09
Reflow
Mounting 24,5
£ A (Dummy 43 (20) 15
x terminal) 10 BB
2
<t
1 Ma=r (.jF_E G
% 1’( \¥
C1 1
(Switch01) ACB
1.7
A slant line part:The solder land
Black part: Do not solder and wiring for electrical contact
EC11J Switch travel 13 $C1e1.é?119
with push-on switch 05 (25 /Ju
(travel 0.5mm / 1.5mm) Mounting s | —ye50MLE zrodsN L
m\4_5 o) £ a2.1hole e
(Switchog) 10 7 D E oy
AT | famie
12 L = =
ANTRE S
(Switch01) ACB 16
. [&] | \| EC11J15
La.| I8
11.7 LT
A slant line part:The solder land
Black part: Do not solder and wiring for electrical contact
Tolal travel
EC11E152T }Li_--_, 25 Lock";; &
Push-lock mechanism Mw_@!ﬂa\'{:ﬂr :’”‘ ﬁujrﬁ i |
o E . 5 Dummy
o | : &
— J,L“ f i & Dy il Uy -__i 715
i al - %y
= ’ A o< [
4 (SwicnaT) AC B‘ ~
13 {35/ 20testh Serratad | g2 FHSO-H:
20 teeth Serrated e i ©
Lo )
AIC'BY
ol u 5-01 holes
5
%
EC11E152U a5 ~
Push-lock mechanism R e
with push-lock switch (Switcro2)] :
°‘$' | rany ‘E“E | 18
Ny, )l o | ke
(SwitchdT ACB ~ P
14 5.3 | 20 teeth Sermated | g B--+-8:
20 teeth Serrated ,'f ‘ &
/ 90+ = K o
801 i ’,\_Qﬁ. O = —é—“ 4
7 DN 2
A \ 5-01 holes
«; \'J/ﬁ_\% 5
LY S
Np.
EC111
Self-return switch
20 125
35 5 (15) 1.7 Dummy
Dummy terminal 5
el A UL 7 7
o | o & /4&
] ED | © i ~ T
15 0 ; It T t {
o | 1) 0
© ~ o
4 & o
(Switch01) \ AlC'B
RO.5 C1 5.01 holes

ALPS

Detector
Slide
Push
Rotary

Encoders

Power

Dualin-fine
Package Type

TACT Switeh™

Insulated
Shaft

Hollow
Shaft

Ring
Type

165



EC11 11mm Size Metal Shaft Type
MDimensions Unit:mm
PC board mounting hole
Datector  |IN2: Photo Style dimensions
(Viewed from mounting side)
: EC111
de
i Self-return switch
with push-on switch
Pysh (travel 0.5mm / 1.5mm) . Switch trave! 105
] = 35 5 (20 L7 5
Rotary | 7 10 g50r1s Dm e
{Switch02) D, E ¥ £ lds
02) o g Sl i
Encoders ! H |7 Z\NI & B &
16 S j A SN
! e AICE
Power (Swiichl RO.5 c1 g ACB 5-o1 holes
* 0 9.2 5
Dudbindine Bt N
Package Type Tl
— D E
TAQT Switch™
EC11EH
ABC switch
with push-on switch
(travel 0.5mm / 1.5mm) £ Switch travel
a5 [45 7 (oo 14.2
7 0.50r1.5 117 . EL Fi
10 B E F =
(Switch02) 4 & . | ~ [
=) | - “E) o S
17 8L S | ok 1 w] ~ m m ) | iz—oz.s noles
1 L] = W © @ I
(Switcho1) \0, c A éﬁé’?
o TS ST L] Q.’\, Bl & Li_l
insulated >
Shaft 3 e
Hollow
Shaft
Ring
__Tape EC11E
Dual-shaft type
with push-on switch
(travel 0.5mm) e A o ‘
Inner shaft: encoder Il i Syirirayet 125
Outer shaft: encoder ‘ e, 2 AL, 0 = lis
] ot o e
Swilchd 1) 05 ACE AL
P (Swilchﬁ%ﬁ‘ oldle 1% K 5+ 4
18 | o) ] o= = 5 :}
o Tt { )
w, ™~ ]
b ™ T 5 ol
"h D CO0.5 g |AcCB A|CB]
- 0.5 E 9.2 5 8-g1 holes
N ﬁ <
D E
EC11E
Dual-shaft type
with push-on switch
(travel 1.5mm) 85 85 25 Switch travel
Inner shaft: encoder 15 "7 .
Outer shaft: self-return switch e S =
iwwtchm) e N A'C'B - o 15
(Switch03)™ B o % < | b ACB
t i w0
19 P | 1 il
T - i © H mi{
\ ; Ly = =
(Switch02) cos \CO5 g Ag 2B ~ 5 @
35 R = AlCE
il 5 8-a1 holes
D E
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11mm Size Metal Shaft Encoders / Product Specifications

HMoutput Wave
EGHIBIECIIE | EC11E / EC11J / EC11K EC11EH
EC11G
Detector
EC11B, EC11E, EC11G Deatent stability position cannot be specified
30 detents, 15 pulse for B signal. i ! ! i | ) -
K : EC11E 18 detents TSzapullsue Asignal OFF T T L;_E T T LEJ— Slide
, : EGH3 B 10 e ov 1 L L
A signal DFIF OJ\II | | Bsignal OFF u T L_l .
. 1 Asignal | OFF | ON oN oL N S Push
Bsignal | OFF | ON ' Csignal OFF — | — S
i i B signal OFF | ON ON _l—.—I ; LJ ] Rotary
Detent stabiliity position e Detent position
CW direction CW direction Detent stabillity position —— (W direction
Power
B siiding Noise -
Dual-in-line
Detailed dimensions Package Type
V,=Vf1.5V max. TACT Switch™ .
Test circuit Output waveform EC11B AtR = 5k0)
5V DC Chattering : 2ms max.
1 t Bounce  :2ms max.
; et
S S| [ e
Terminal B > é g er}fZ:IIBES max.
in = s -
:" 5] S S Va FLIELECIG Chattering : 3ms max.
H : ] u Bounce ! 2ms max.
i i Encoder
: d V,=V,=2.5V max.
oA s e ey 48 Sliding direct =
Torminal € Aotng diechn ZEUW i
Measurement condition : Rotation speed 3807/s ~ t: Masking time to avoid chattering Bounce W 2ms max.
At R =5k sty e oY
Test circuit svpC EC11EH Chattering : 5ms max. Insulated
R R R Bounce  :5ms max. Shaft
Terminal A Terminal B Terminal C
M = |} Hollow
$ 1 ! Shaft
i ABC switch
L1 1 VNG Ring
................ J”—ﬂ | ST Type
Test condition Ho;amn speed 3607s
M Circuit Diagram
EC111/EC11EOB
ccw o cw
//_“\\
T (9] T
11mm Size Metal Shaft Encoders / Attached Parts
The following parts are included with the product.
MEC11B Series Unit:mm
Hexagonal nut Flat washer
11 2 012 0.5
o J_Ei 07.2 J_n‘
M70.75
ALPS 167



11mm Size Metal Shaft Encoders / Product Varieties

B shaft Dimensions
1. Single-shaft Type (EC11K is excluded. Refer to P.212 for EC11K)
Detector 1) Serrated Type Unit:mm
EC11 . L
Slide Configuration (Shaft diameter: ¢ 6) . @ Detailed dimensions
. Le 20 teeth Serrated L1 LB E 3 ﬂ 5 51
Not applicable for EC11E g2 21 20 7 6 1 7
Push and EC11G with push-lock
mechanism 25 10 10 2 11
Rotary
Power EC11K / EC11J L ? Detailed dimensions
Configuration (Shaft diameter: ¢ 6) is 20 teeth Serrated ol :
Dual-in-line . e L Ls By
Package Type 15 7 5
- 20 10 6
TAGT Switch™
2) Flat Type Unit:mm
EC11 @ Detailed dimensions

Configuration (Shaft diameter: ¢ 6) ! C L )

1l B
T | #1 15 5 7
o .M:::tl %EBEE-_ 3 15 7 5(6)
ket 20 il 10(12)
Insulated \_ X2 25 10 12
Shaft

%% 1 Does not comply with EC111

TK,

Hollow # 2 | 8=7 for EC11B.
Shaft Values in parentheses apply to products
without push-on switch.
Ring
Type £l 1‘K / E('.:11J {3 Detailed dimensions
—_ Configuration w — 7 2
(Shaft diameter : ¢ 5.975) L a 1 a
5 15 7 5
BE‘ 20 7o 7

\_28.975

Dimensions marked with () apply to products without push-on switches.

3) Slotted Type Unit:mm

EC11
Configuration (Shaft diameter: ¢ 6)

@ Detailed dimensions
L ks

1
- 15 7

4 __$ :g
20 7
\cos p:d 25 10

¥ Le=7 for EC11B.

Le

EC11K /EC11J £
Configuration
(Shaft diameter : ¢ 5.975)

@ Detailed dimensions
L, Ls
- 15 7

T
H: 20 10

05.975

1.The highlighted figures in shaft types refer to Product Specifications in P.161 and P.162.
2.0ther varieties are also available. Please inquire.

t6s ALPS



11mm Size Metal Shaft Encoders / Product Varieties

2. Standard Dimensions and configuration of Dual-shaft Type

1) Flat Type Unit:mm
Configuration (Inner-shaft: ¢ 3.5 Outer-shaft: ¢ 6) Detector
Slide
L
Lz Push
le | [£2 21 @ Detailed dimensions
\ . L, L, Ly 2, 2, Rotary
_ oo
e = 20 10 5 7 4
[ 5 8 25 15 7 7 5
- b 30 20 10 7 5
Co.5 Co.5 Power
= 3% @7 for type with inner / outer shaft encoders (EC11EBB) Duakin-ine
Package Type
TACT Switch™
1. The highlighted figures in shaft types refer to Product Specifications in P.162

2. Other varieties are also available. Please inquire.

ALPS

Insulated
Shaft

Hollow
Shaft

Ring

Type
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M List of Varieties

Metal shaft
Type
9mm size 11mm size
Series ECO9E EC11B EC11E EC11G
= P Detector
| L X 4
Photo ' { Al , :
& 5 £ 2 1- A8 Slide
OQutput Incremental (Two phase A and B ) Push
Shaft types Single-shaft l Dual-shaft | Single-shaft
Rotary
Operating direction Vertical Horizontal Vertical
9/18 E lers
L";’::gg: g: dp::“'e’f‘{ 15/30 15/30 or Without 15 /30 or Without
18/ 36 or Without
. Power
Features — —_— P :"'Ithim det'?ntA — Less shaft wobble
ush-lock mechanism Dualindine
w 05 1.7 Package Type
Dimensions : ;
(mm) g i 12 TACT Switeh™
H 4.5 5.5 4.5 8/85 4.5
Operating temperature range —40°C to + 85C
Operating life 15,000 cycle
Automotive use @ ® [ ) @
: Eat v Y yr ok
Life cycle (availability) > * 5 S 5
Rating 10mA 5V DC
Electrical | _(Resistiveload) A ) g:m
performance Insulation . shai
resistance : ROM\ e 7SN Insulated
Voltage proof | Y00V o0 e 300V AG for 1 minute or 360V AC for 2s 2‘1;’*
v Oliow
%&}amﬂgﬂ?&m%e —— e 7 £3 mNm | _ 85+ 5mN'm Shaft
Mechanical i 1 i 3 ¥
performance Detent torque 8 = 5mN-m 12 = 7mN'm 10 &= 7mN-m 12 =7 mN*m _Fgmg
Push-pull strength 100N b et I
Shaft configuration Flat Flat, Slotted, Serrated o Serrated
Terminal type Insertion
Push-lock
Switch type Push-on switch mechanism Push-on switch
switch %
Contact : ;
arrangement Single pole and single throw (Push-on)
Travel (mm) |0.5+0.3/1.5+0.5) 05%54 [1.5£05(/0.5+03|1.5+0.5| 8+0.8 |0.5%£0.3|1.5+0.5 1.520.35
Switch Operating +25 7 +25 +25
Specifications force (N) BT 4+ 2 | 6 5wl 0 [ - 4+ 2 | 8 max. BEE 4+2 52
Rating 10mA 5V DC 0.1A 5V DC (500 2 A 5V DC min. ratings)
Contact” 100m Q max, for initial period; 200m Q) max. after operating life
resistance ’ ’ ’ ’
A 10,000 25,000 : ] 10,000 : ]
Operating life fimes: rir: fimes min. 20,000 times min. Simas:min: 20,000 times min.
Page 160 161
@:Encoders:Soldering:Conditions. .« s a0 sl o 0e Lo e e e Jae s s s e SRl e SRR ssete ol
. Encoders Cautions o e N ey m i b e L R R e e i T Hem e et Ty e aS e N Rt et el e « + o« 104
1. 3% marked specification is only applicable to EC11E152U402.
2. @ indicates applicability to all products in the series.
155
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M List of Varieties

Metal shaft
Type
11mm size 20mm size
Series EC111 EC11EH EC11K EC11J EC20A / RK203 EMZ20B
Detector U - P i
i !’1‘
. Photo 7 F - Pl é @
Slide l’ Wy <) & i, Q'
“‘gﬁ g L 5 i :
Pash Output Self-return switch {Tl:gecgrhigl: g:ﬂadl ¢ Incremental (Two phase A and B )
Rotary Shaft types Single-shaft
- Operating direction Vertical
Encoders
Number of pulse / 6XABC/ 18 9/18
] Number of detent 10XABC /30 15/30 18/18 40/40
Power ”
Surface agnetic type;
Dual-indine Foatures Mount Type LED indicator option
- Pagiage Type w 1.7 20.2 20
TAGT Switch™ R riesr-bons D 13 12 14.2 19.2 22.25
(mm)
H 4.5 10 13

Insulated
Shaft

Hollow
Shaft

Ring
Type

156

Operating temperature range

—40°C to + 85C

-30°C to + 80C

-10C to + 70C

Operating life

15,000 cycles

30,000 cycles

100,000 cycles

30,000 cycles

500,000 rotations

Automotive use [ (] @ [ ] @ —_—
- . & “r{{
Life cycle (availability) .
Rating 10mA 5V DC 1mA 5V DC 10mA 5V+5% DC
Max./min. operating current —
Electrical | (Resistive load) 10mA /1mA 15mA /
performance | e iation resistance 100M Q min. 250V DC 10MQ min. 50V DC | 100MQ min. 250V DC
Valtate BFoof 300V AC for 1 minute 300V AC for 1 minute 50V AC for 1 minute | 300V AC for 1 minute
ge p or 360V AG for 2s or 360V AG for 1s orBOVACfor2s | or380VACfor2s
Holationa&cli;gltl)e 3to 30mN-m —_— 7mN-m max.
Mechanical
performance Detent torque _ 10£7mN-m 12 £ 5mN'm 40£20mN-m 8+5mN'm
Push-pull strength 100N
Shaft configuration Flat, Slotted, Serrated Flat
Terminal type Insertion Reflow Insertion
Switch type Push-on switch
arrca:g?n?lient Single pole and single throw (Push-on)
Travel (mm) |05+03|15+05]|05+03|15+05|05+03[15+05|05+03 1.5+0.5 05+%
Switch i
Specifications ?c?r?:?%ﬂ)g 6+ |4da | etds|axto| 542 | aws | s%2 4+2 6+3
: 0.1A 5V DC 0.1A 5V DC 0.5A 16V DC
Reting (500 A 5V DC min. ratings) (0.1mA 5V DC min. ratings) | (mA16vDCmnaings | 0145V DC
recs?;t::(:e 100m Q max. for initial period; 200m Q max. after operating life.
e ; . 1,000,000 | 100,000 | 1,000,000 | 100,000 20,000 25,000
Operating life 20,000 times Hin: times min. | times min. | times min. | times min. times min. times min.
Page 161 170 172
. Encoders Soldering Conditions e B E W R g e R e B i Wl g e eI B B s e i o i o A g e S i S ke i T S 193
L S Sy ST T S S IR TS S St R S < T A T LA o TARS W A (R Ot Tt F o S T A i 1 194

@ Encoders Cautions -

@ indicates applicability to all products in the series.

ALPS



Encoders Soldering Conditions

BiReference for Hand Soldering

Series Tip temperature Soldering time No. of solders
ECO5E, EC09E, EC10E, EC111, EC11B,
EC11E, EC11G, EC11K, EC12D, EC12E,
EC18A, EC20A, EC21A, EC28A, EC35A, 350°C max. 3s max. 1 time
EC35AH, EC35B, EC40A, EC45A, EC50A,
ECG0A, EM20B
EC11J 35010 3*ls 2 time
B Reference for Dip Soldering
: Preheatin Dip solderin;
Series - s - = . 2 B 2 : No. of solders
Soldering sufacetemperature | Heating time | Soldering temperature | Soldering time
ECO09E, EC11B, EC111, EC11E, EC11G,
EC11K, EC18A, EC20A, EC21A, EC28A, 100°C max. 2 min. max. 260=+5C bEls 2time max.
EC35A, EC35AH, EC35B, EC50A
EC10E, EC12D, EC12E 100C max. 1 min. max. 260+5C gt 1s 2 time max.
EC40A 110°C max. 1min. max. 260°C max. 10s max. 1time
EC45A, EC60A 100°C max. 2 min. max. 260°C max, 5s max. 2 time max.
EM20B 80°'C max. 1 min. max. 260°C max. 3s max. 2 time max.
B Condition for Reflow
Temperature profile
A
k. B
g
2 G
) 5 D
€ "'
e B
Ri %
!e?:;;ra!ure | & | o
‘ l Pre-heating !
| ! E max. F max. |
Q) 1
G max.
1 |
|
L_ H max. |
Series A B C D E F G H No. of reflows
EC11J 260C 230°C 180°C | 150°C | 2 min.max. 3s 40s 4 min. max 2 time max.
ECO5E 250°C min. | 230C min. | 180°C | 150°C | 60s to 120s = 30s to 40s - 2 time max.

1.When using an infrared reflow oven, solder may sometimes not be applied. Be sure to use a hot air reflow oven or a
type that uses infrared rays in combination with hot air.

2.The temperatures given above are the maximum temperatures at the terminals of the potentiometer when
employing a hot air reflow method. The temperature of the PC board and the surface temperature of the
potentiometer may vary greatly depending on the PC board material, its size and thickness. Ensure that the surface
temperature of the potentiometer does not rise to 250°C or greater.

3.Conditions vary to some extent depending on the type of reflow bath used. Be sure to give due consideration to this

prior to use.

ALPS

Detector
Slide
Push
Rotary

Encoders

Power

Dual-inine
Package Type

TACT Switeh™
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3. Names and Functions of Driver Parts

Driver Front Panel

Electromagnetic Brake
Standard Type Driver:  UDK5114N-M

Standard Type Driver:  UDK5114N Electromagnetic Brake

High Speed Type Driver: UDK5128N High Speed Type Driver: UDK5128N-M
5-PHASE DRIVER 5-PHASE DRIVER
UDK5114N UDK5114N-m
1—— 1(O) POWER
2 —+—2|0|cw
3——3|0| ccw
4 —1—4|QO) HOFF ——a
RUN
5 5 8 TIM. )
6 610Q) O.H. STOP
ACD | O | OFF ACD| (I | OFF
C AHO | Ol | OFF C———AHOo| O | OFF
d —FuLL| Om [ HALF d—~FuLL| Com |HALF
e —1—2r|(m|1P e——F—-p| M |1P
f —{NORM | Cm | TEST f——NORM | (mm | TEST
L=TY S ]
T
D— o |© D— w9
Standard Type Driver: UDK5107N : 8 - g
@— cCcwW ®V ccw
5-PHASE DRIVER N V% e - 16
UDK5107N —* |18 —t |
1 POWER = @— H.OFF o ©uk H.OFF =
'_+ A -
CW + e
2 = g ® (@——f—MBFREE )
" Bl
3 ccwW o @
4 g © ©) @)—1TMING © @—1-TIMING S
<18 — |6 — |©
® OHEAT O ®) orear |©

5 ™w |8 @

i zjm 8 ® e [ [BLUE o

a— g __RED a ¥  RED S

v 1 o] fe ®—}5 _ORANGE_ |8 ®—5 _oraNGE_ [©

o Z o ED 2 GREEN |© El_GREEN =

sor 30| [ort—®) BLACK  |© BLACK g
D | |oFF 4 e GN —

— lolcmlorr— B ——1— M.BRAKE
Cd——?l:-gﬂ:5 Ol |ex = |S
¢y i o
gi=— 0 |Lc o) @ FG o FG (=)

P @ FG o D1 FG =
P — |© B
I o g (®)—F—~c100/115v = ®—1—Act00/115v g
SUPER SUEEE. SUPER
VEXTA VEXTA VEXTA
Illustration shows UDK5114N. lllustration shows UDK5114N-M.



3.1 LED Indicators

The LED indicators show the state of various input/output signals etc.
They are indicated on page 6 as 1 ~ 6 (1 ~ 7 for the electromagnetic brake type).
Information within the brackets [ ] refers to driver model UDK5107N only.

LED Name Indication | Color Condition When LED ON Re'::rgf‘ce
1P Input LED POWER | Gr Lights when single phase 100V % 15% (50/60Hz) or o
s €8N | single phase 115V = 15% (60Hz) is input.
. Lights when a CW pulse signal is input.
2 CW Pulse Signal Input LED CW Green . s . - Page 22, 23
(In 1 pulse input mode, indicates a pulse signal is input.)
Lights when a CCW pulse signal is input.
3 CCW Pulse Signal Input LED Cw Green | (In 1 pulse input mode, indicates a rotation direction Page 22, 23
signal is input)
4 Output C t Off Signal
s A H.OFF | Green | Lights when the output current off signal is input. Page 24
Input LED
5 Excitation Timing Signal
OutpztlLED g TIM. Green | Lights when the excitation timing signal is output. =
6 Overheat Signal Output LED O.H. Red | Lights when the overheat signal is output. Page 27, 28
5 -etamaanetio Hrake Raleegy Lights when the electromagnetic brake release signal is
|
Signal Input LED M.B.F, TCrasnl @ s o Lege g 9 Page 25, 26
: input.
(For electromagnetic brake type only)

3.2 Switches

The switches are indicated on page 6 as a ~ h (a ~ i for the electromagnetic brake type).
Information within the brackets [ ] refers to driver model UDK5107N only.

Switch Name Indication Zﬁ?g Function Re?;gﬁce
a Motor Running Current The motor running current can be adjusted with this digital
Adjustment Rotary RUN 7 switch. Adjustment is simple and an ammeter is not Page 38, 39
Switch necessary.
b Motor Standstill Current The motor standstill current can be reduced with this digital
Adjustment Rotary STEP 7 switch. Adjustment is simple and an ammeter is not necessary. | Page 38, 39
Switch Be sure to keep the switch set to 7 or below.
e AHOIGEE KMo This function will automatically cut the ;.)owell' to the motor
B i Swifch [O/OFF] ] when the internal temperature of the driver rises above 80°C. | Page 18, 19
This function can be enabled or disabled with this switch.
4 't Angle Siwitch FULL/HALF | FULL | The motor step angle can be set to full step or half step with Page 18, 19
[F/H] [F1 |this switch. ’
e Pulse Input Mode 2P/1P 2P | The pulse signal input mode can be set to 1 pulse input
Switch [2/1] [2] | mode or 2 pulse input mode with this switch. Page 18 20
, This function allows for verification of correct wiring
! ::’Iift;—:ﬂ FURELon NOF;S/?_]EST N([)NR])M connections btletween thfa moltor ar'!d driver. The test can be |Page 18, 20
enabled and disabled with this switch.
This switch sets the output logic for the overheat signal.
g Overheat Output Logic | SNO/SNC SNQO | SNO [0O] : Normal open Page 18, 21
Switch [O/C] [O] |SNC [C]: Normal closed '
Match the setting to your equipment.
h Electromagnetic Brake This switch sets the electromagnetic brake operation mode.
Function Switch MBF/OFF MBE MBF: Normally released, engaged when power is off Page 18, 21
(For electromagnetic brake OFF: Normally engaged, released through the M.B.FREE '
type only) signal




3.3 Terminals

The input and output terminals are indicated on page 6 as W~® (D~ for the electromagnetic brake type).
Information within the brackets [ ] refers to driver model UDK5107N only.

Terminal Name Indication Function Page
Reference
The CW direction command signal is input to this terminal.
When a pulse is input to the terminal the motor output shaft
@cw ?ulse Signal Input cw will rotate one step in the clockwise direction. Page 22, 23
Tetminal (When in 1 pulse input mode a pulse signal is input to this
terminal.)
The CCW direction command signal is input to this terminal.
When a pulse is input to the terminal the motor output shaft
®CCW_ Pulse Signal Input CcCcw will rotate one step in the counterclockwise direction. Page 22, 23
Tarminal (When in 1 pulse input mode a rotation direction signal is input
to this terminal.)
The output current off signal is input to this terminal.
When a signal is input to the terminal the driver will cut the
power supply to the motor.
@Output Current Off Signal H.OFF The motor torque will then be reduced to zero and the motor Page 24
Input Terminal shaft can be rotated freely for adjustment.
This function is used when manually setting the motor to the
home position etc.
e = iz : The excitation timing signal is output from this terminal.
@Excitation Timing Signal TIMING &£ . [ by
) This signal is output when the motor excitation (current —
Output Terminal [TIM] £ . N .
running through the winding) is in the initial stage.
The overheat signal is output from this terminal. This signal is
(®Overheat Signal Output O.HEAT output when the internal temperature of the driver rises above Page 27, 28
Terminal [O.H.] 80°C. '
This is used to prevent excess heat from damaging the driver.
This is the output terminal for the motor.
; : MOTOR asy . . Page
®Motor Connection Terminal The colors indicated on this terminal are matched to the motor
[1.2,3,4,9] : : 30~ 32
lead wires for connection.
This terminal is used to ground the driver case.
@Frame Ground Terminal FG Make a one point ground between this terminal and the Page 34
controller FG terminal.
®Power Source Connection AC100/115V Connect this terminal to a power source of either single phase Page 35
Terminal 100V % 15% 50/60Hz or 115V = 15% 60Hz.
The electromagnetic brake release signal is input to this
@Electromagnetic Brake terminal.
Release Signal Input Terminal | M.B.FREE | Inputting this signal will release the electromagnetic brake. Page 25, 26
(For electromagnetic brake type only) This terminal is used to release and engage the brake by
means of an external signal.
({DElectromagnetic Brake This is the output terminal for the electromagnetic brake. Page
Connection Terminal M.BRAKE | Connect it to the electromagnetic brake. 30 ~ 32

(For electromagnetic brake type only)




5. Driver Function Switches

The driver has various operation functions which are set with the function switches.

Driver Front Panel

Standard Type Driver: UDK5107N
™ |8
oH. [
com [
Automatic Current Off
Function Switch RUN "] |s
2
Step Angle Switch = © =
stop 3| [or
Pulse Input Mode Switch o[cmlorr 4 |S)] e
Lo g OFF " e —
Self Test Function Switch F H BK
L2 | Ol |1
_l—-N [ |7
Overheat Output Logic Switch —— o | |c
Standard Type Driver:  UDK5114N
High Speed Type Driver: UDK5128N
1(O) POWER
2{Olcw
3|0l ccw
4|Q) H.OFF
Automatic Current Off RUN
Function Switch
5TIM.
Step Angle Switch 61QJOH.  sTOP
Pulse Input Mode Switch
AcD [Tl | oFF
Self Test Function Switch gk e B 8
2P | O (1P
tNORM | Ol |TEST
Overheat Output Logic Switch —SNO | O | SNC

Illustration shows UDK5114N.

Electromagnetic Brake
Standard Type Driver: UDK5114N-M

Electromagnetic Brake CUNER
High Speed Type Driver: UDK5128N-M oW
Automatic Current Off. .B.F. RUN
Function Switch
P~
. 6 [ Tim.
Step Angle Switch
e 7 s OH. STOP
Pulse Input Mode Switch
Self Test Function Switch
AcD [ Cmm | oFF
Overheat Output R [ e
Logic Switch L op| Cmm | 1P
LNORM | (Il | TEST
Electromagnetic Brake o é- s
Function Switch

Illustration shows UDK51 14N-M.
The white square section of the function switch represents the switch lever.
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5.1 Automatic Current Off Function Switch

UDK5T07N (Factory Setting: AHO [Q])
information within the brackets [ ] refers to driver model UDK5107N only.
o g OFE When the automatic function switch is set to the AHO [O] position,
(E the automatic current off function is enabled. While enabled, if the
| internal temperature of the driver rises above 80°C, the overheat
(. signal will be output, and the current to the motor will be cut off.
(. (Refer to pages 27, 28 for details on the overheat signal.)
Cutting off the current to the motor will prevent driver heat damage.
When the switch is set to the OFF position, the automatic current
UDK5114N UDK5TT4N-M off function is disabled.
UDK5128N UDK5128N-M
(.
([
AHO | (Il |OFF AHG g OFF
(.
(. (.
(o (.
(o (.
(.
5.2 Step Angle Switch
UDK5107N (Factory Setting: FULL [F])
information within the brackets [ ] refers to driver model UDK5107N only.
g When the switch is set to:
Fl (ml |H FULL [F] — 1 step=0.72° (1 rotation = 500 pulses)
( HALF [H] — 1 step = 0.36° (1 rotation = 1000 pulses)
1|
(.
UDK5114N ' UDK51T14N-M
UDK5128N UDK5128N-M
(. (.
(. (.
FULL | (N |HALF FULL | N | HALF
(. (.
(. [
E- [-
(.

19
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5.3 Pulse Input Mode Switch

UDK5107N
(.
|
|
2| (I |1
(.
[
UDK5114N UDK5114N-M
UDK5128N UDK5128N-M
m -
[
(e
(.
2P | (M |1P 2P | (M | 1P
(O |
(.
(.
N |
5.4 Self Test Function Switch
UDK5107N
(.
(.
(.
(.
N| [l |T
(.
UDK5114N UDK5114N-M
UDK5128N UDK5128N-M
. g
|
(.
(e
(e
(e
NORM | (MM |TEST NORM | (MMl | TEST
_ _
|

(Factory Setting: 2P [2])
information within the brackets [ ] refers to driver model UDK5107N only.

Select the appropriate pulse input mode to correspond to your
controller with this switch.

When the pulse input mode switch is set to the 2P [2] position,

2 pulse input mode is established and motor rotation is controlled
by CW and CCW pulse signals.

When the switch is set to the 1P [1] position, 1 pulse input mode
is established and motor rotation is controlled by pulse signals and
rotation direction (CW/CCW) signals.

(Refer to pages 22, 23 for a detailed explanation.)

(Factory Setting: NORM [N])
information within the brackets [ ] refers to driver model UDK5107N only.

When the self test function switch is set to the TEST [T] position,
the self test function is activated. The self test is used to verify
that the connections between the motor and driver are correct.
(For instructions, refer to page 36, “Executing the Self Test
Function” .)

When the self test function switch is set to the NORM [N] position,
the self test function is disabled.

During normal operation be sure to keep the switch set to the
NORM [N] position.



5.5 Overheat Output Logic Switch

UDK5107N (Factory Setting: SNO [O])
information within the brackets [ ] refers to driver model UDK5107N only.
g When the overheat output logic switch is set to the SNO [O]
(B position, “H” level (photocoupler OFF) is the normal condition,
(. and “L” level (photocoupler ON) is the condition when the
| overheat signal is output.
o| (M |C When the overheat output logic switch is set to the SNC [C]
position, “L” level (photocoupler ON) is the normal condition, and
“H” level (photocoupler OFF) is the condition when the overheat
signal is output.
UDK5114N UDK5114N-M (For details on the overheat signal refer to pages 27, 28)
UDK5128N UDK5128N-M
(. E-:I
(. .
(i EE
(i (O
(i
SNO | (HE |SNC ko g SNG

5.6 Electromagnetic Brake Function Switch

UDK5114N-M (Factory Setting: MBF)
UDK5128N-M

When the electromagnetic function switch is set to the MBF
position, the electromagnetic brake is released (free) under normal
conditions. If the driver power is cut off by a power failure etc., the
brake will engage and hold the motor and load in position.

When the switch is set to the OFF position the electromagnetic
brake is engaged, and the motor shaft is held in position. To
release the brake for motor operation, input the electromagnetic
brake release signal. (For instructions refer to pages 25, 26,
“Electromagnetic Brake Release Signal”)

MBF OFF
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6. Input / Output Signals
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6.1 Input Signals

The input signals to the driver and their functions are specified below.

6.1.1 CW Pulse (CW) / Pulse (PLS) Signals
CCW Pulse (CCW) / Rotation Direction (DIR.) Signals

The diagram below shows the input circuits and an example connection to a controller.

I indicates the terminals as they appear on the front

Controller Output Driver Input (Internal Circuit) :
panel of the driver.

Open Collector Vo
Output

CW Pulse (Pulse) The information in the brackets ( ) refers to signals when in

GO
- 220!?]i : J‘ 1 pulse input mode.
CW (PLS) R — > g -

- .
pr T ot Keep the voltage between DC5V and DC24V.

(Rotation Direction Signal) | When voltage is equal to DC5V, external resistance R is not

s ‘% J‘{ necessary.
= Ry . When voltage is above DC5V, connect external resistance R

B W i and keep the input current below 20mA.

CCW (DIR.)

2 Pulse Input Mode
CWs pulse signal
When a negative logic pulse is input to the CW pulse signal input terminal, the motor rotates one step in the
clockwise direction on the pulse rising edge.
CCWs+ pulse signal
When a negative logic pulse is input to the CCW pulse signal input terminal, the motor rotates one step in the
counterclockwise direction on the pulse rising edge.

* CW and CCW refer to clockwise and counterclockwise directions respectively, from a reference point of facing the motor output shaft.

1 Pulse Input Mode

Pulse signal
When a negative logic pulse is input to the CW pulse signal input terminal, the motor rotates one step on the pulse
rising edge.
The direction of rotation is determined by the following rotation direction signals.

Rotation direction signal
The rotation direction signal is input to CCW pulse input terminal.
An “L” level signal input (photocoupler ON) commands clockwise direction rotation.
An “H” level signal input (photocoupler OFF) commands counterclockwise direction rotation.

Relation to the CW Pulse Signal LED (See pages 6, 7)
The LED lights when a CW pulse signal is input.
(In 1 pulse input mode, the LED indicates input of a pulse signal.)

Relation to the CCW Pulse Signal LED (See pages 6, 7)
The LED lights when a CCW pulse signal is input.
(In 1 pulse input mode, the LED indicates input of a rotation direction signal.)



Relation to the Pulse Input Mode Switch (See pages 18, 20)

information within the brackets [ ] refers to driver model UDK5107N only.

When the switch is set to the 2P [2] position, motor rotation is controlled by CW pulse signals and CCW pulse signals.
When the switch is set to the 1P [1] position, motor rotation is controlled by pulse signals and rotation direction signals.

Pulse Waveform Characteristics
2 Pulse Input Mode

CW Pulse Signal

H CCW Pulse Signal
L 10 usminw

1 Pulse Input Mode

30% \ Pulse Signal
L 10%

2us
max.

« Rotation
\\\ Direction Signal

« The shaded area indicates when the photocoupler diode is ON. The motor moves on the pulse rising edge as indicated
by the arrow.

- The pulse voltage is “H” level =4 ~ 5V, “L” level =0~ 0.5V.

- Input pulse signals should have a pulse width over 5 , pulse rise/fall below 2 , and a pulse duty below 50%.

- Keep the pulse signal at “H” level when no pulse is being input, otherwise the automatic current cutback function will
not be activated.

= The minimum interval time when changing rotation directions is 10 ¢ .
This value varies greatly depending on the motor type, pulse frequency, and load inertia. It may be necessary to
increase this time interval.

« When in 2 pulse input mode, do not input CW and CCW pulse signals at the same time. Inputting a pulse signal while
the other pulse signal is already at “L” level will result in erratic motor rotation.

- When in 1 pulse input mode, leave the pulse signal at rest (“H” level) when changing rotation directions.
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6.1.2 Output Current Off (H.OFF) Signal

The diagram below shows the input circuit and an example connection to a controller.

Controller Output - indicates the terminals as they appear on the
el Ll Tty TN ;
Gpen Collector Vo Driver Input (Internal Cireu) | 751t panel of the driver.

utput |

+ Keep the voltage between DC5V and DC24V.
S 22e ,?_P{ When voltage is equal to DC5V, external resistance R is
HOFF| R s s AlE S TR not necessary.
— == 20mA max. When voltage is above DC5V, connect external
resistance R, and keep the input current below 20mA.

When the H.OFF signal isat “L” level (photocoupler ON), the current to the motor is cut off and the motor torque is
reduced to zero. The motor output shaft can then be rotated freely by hand.

When the H.OFF signal is atthe “H” level (photocoupler OFF), the motor holding torque is proportional to the current
set by the current adjustment rotary switches. During motor operation be sure to keep the signal at “H" level.

This signal is used when moving the motor by external force, and for manual home positioning etc. If this function is not
needed, it is not necessary to connect this terminal.

Switching the H.OFF signal from “L” level to “H"” level does not alter the excitation sequence.
When the motor shaft is manually adjusted with the H.OFF signal input, the shaft will shift up to & 3.6° from the position
set after the H.OFF signal is released.

Relation to the Output Current Off Signal LED (See pages 6, 7)
The LED lights when the H.OFF signal is input.

When Using the Electromagnetic Brake Type (See pages 18, 21)
Release the electromagnetic brake when inputting the H.OFF signal. To release the brake, either set the electromagnetic
brake function switch to the MBF position, or set the switch to the OFF position and input (“L” level, photocoupler ON)
the M.B. FREE signal.

Manual Detection of the Home Position
Input the H.OFF signal, set the motor to the desired position, then release the H.OFF signal.

Home Paosition H.OFF Signal
Set Release

H.OFF Signal OFF ON OFF




6.1.3 Electromagnetic Brake Release (M.B.FREE) Signal

The diagram below shows the input circuit and an example connection to a controller.

indicates the terminals as they appear on the
Controller Output

Open Collector Vo Driver Input (Internal Circuit) front panel of the driver.
Output
Keep the voltage between DC5V and DC24V.
T 2200 W (S . When voltage is equal to DC5V, external resistance R
VMEFREE| R 7% J‘{ is not necessary.
=)

resistance R and keep the input current below 20mA.

(=2 When voltage is above DC5V, connect external
_E == 20mA max.

When the M.B.FREE signal is at “L” level (photocoupler ON), the electromagnetic brake is released and the motor is
ready for operation.

When the M.B.FREE signal is at the “H” level (photocoupler OFF), the electromagnetic brake is engaged and the motor
shaft is held in position.

When the motor is at rest (pulse signals at rest), using the H.OFF signal while the motor is held in position with the
electromagnetic brake allows for a reduction in motor heat generation and power consumption.

Relation to the Electromagnetic Brake Release Signal LED (See pages 6, 7)
The LED lights when the M.B.FREE signal is input.

Relation to the Electromagnetic Brake Function Switch (See pages 18, 21)
When the switch is set to the OFF position, the brake is engaged and released through the M.B.FREE signal.
When the switch is set to the MBF position, the brake is only engaged when the driver power is OFF, and cannot be
released through a signal. (The M.B.FREE signal is not valid.)
When using the M.B.FREE signal, be sure to keep the switch set the OFF position.
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6.2 Output Signals

The output signals to the driver and their functions are specified below.

6.2.1 Overheat (O.HEAT) Signal

The diagram below shows the output circuit and an example connection to a controller.

- indicates the terminals as they appear on the front
Controller Input Driver Output (Internal Circuit) panel of the driver.

[2m]

The information in the brackets [ ] refers to driver model

..... UDK5107N only.
S
e : Keep the voltage between DC5V and DC24V.
= 10mA max. Keep the current below 10mA.

If the current exceeds 10mA, connect external resistance R.

The O.HEAT signal is output to protect the driver from heat damage when the internal temperature of the driver rises
above 80°C.

When the O.HEAT signal is output, turn the driver power OFF, then adjust the operating conditions (ambient temperature,
driver/controller settings, etc.), or use a fan etc. to cool the driver.

Relation to the Overheat Signal Output LED (See pages 6, 7)
The LED lights when the O.HEAT signal is output.

Relation to the Overheat Output Logic Switch (See pages 18, 21)
When the switch is set to the SNO [O] position, the O.HEAT signal is output as an “L” level signal (photocoupler ON).
When the switch is set to the SNC [C] position, the O.HEAT signal is output as an “H” level signal (photocoupler OFF).

2,



Relation to the Automatic Current Off Function Switch (See pages 18, 19)

When set to AHO [O]

(@ The O.HEAT signal is output when the internal temperature of the driver exceeds 80°C during operation.

(@ Regardless of any pulse signals input, motor excitation ceases (shaft becomes free) and the motor comes to a
natural stop. .

@) After operation stops, when the driver internal temperature returns to below 80°C the O.HEAT signal is released.

@ Operation restarts (automatic restart)

Pulse Signal

o [TTTTTTTTTTTTTTITT T T H
Soam - T Sy T
Overheat P “Q.rl“X [
Signal Output LED

Motor Stop
Condition %//2’ Run % (No excitation) /7 Run

Automatic Restart

When set to OFF

@ The O.HEAT signal is output when the internal temperature of the driver exceeds 80°C during operation.
@ The motor will continue to run regardless of the O.HEAT signal output.

@ When the driver internal temperature returns to below 80°C the O.HEAT signal is released.

@ Operation continues

Pulse Signal

RN ERRNARARRRNRRRARAERREE
Sorat NN | S5 —
Overheat — \R'l“§ | ot
Signal Output LED

Motor RUn
Condition S,




$G9200-G (Oriental Motor Controller)

Driver

+24V
Twisted Pair Wire

CW Pulse Signal

< A

Qutput Current

P I 3

* Connect to external controller

+
D Magnetic Brake

Release Signal

+24V

R
(Electromagnetic brake type only)

Overheat Signal

GND 5 Phase Stepping Motor

Lead Wires

Blue

External Controller

Vo (+5V~24V)

+

* Connect to the
- electromagnetic
brake release
signal line.

When using a shielded wire,
connect this terminal to the shield. é -

Ground (Use wire of at least AWG18 (0.75mm2))

Single Phase 100V+15% 50/60Hz

or,
Single Phase 115V=*+15% 60Hz

Input Signals

()
(B

|

- indicates the terminals as they appear
on the front panel of the driver.

Information within the brackets [ ] refers to
driver model UDK5107N only.
T~ indicates the combination connector.

The numbers within (__) on the $69200-G
indicate the pin number.

3% indicates electromagnetic brake type only.

3 For the electromagnetic brake release
signal connections
Keep the voltage between DC5V and DC24V.
When voltage is equal to DC5V, external
resistance R is not necessary.
When voltage is above DC5YV, connect
external resistance R and keep the input
current below 20mA.
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7.1.2 Connections to Your Controller

Your Controller Driver
Vo (+5V ~24V)

Input Signals

Twisted Pair Wire

—
CW Pulse Signw
Ri1
L.
CCW Pulse SignaOCX

- indicates the terminals as they appear
on the front panel of the driver.

Information within the brackets [ ] refers to
driver model UDK5107N only.

|
| " "indicates the combination connector.
Ri1
‘57 Output Current i % indicates electromagnetic brake type only.
: | H.OFF | -
AN\~ S Signal For Input signal connections:
g
~S7 Ri1 s i Keep the voltage between DC5V and DC24V.
> When voltage is equal to DC5V, external
\_L’VW E@g’;ﬁ‘;cs?éﬁ';? M.B.FREE i resistance R1 is not necessary.
y 'l When voltage is above DC5V, connect external
‘57 R1 (Electromagnetic brake type only) | | resistance R and keep the input current
+ | below 20mA.
il b o ]
LEh b For output signal connections:
Keep the voltage between DC5V and DC24V.
o | Output Signals | Keep the current below 10mA.
2 If the current exceeds 10mA, connect external
; ] O.HEAT []! resistance Ra.
Overheat Signal |
- COM !
A IR et B |
5 Phase Stepping Motor
GND
lead Wits glif AR e JVa™
ey BLUE Q(BL) |
- 1RD] |
[ gg Q) (ORI

()
(B |

e Rl i

I
oy

When using a shielded wire, "
connect this terminal to the shield. ﬁ -\,

Ground (Use wire of at least AWG18 (0.75mm?))

Single Phase 100V =*15% 50/60Hz

ar,
Single Phase 115V +15% 60Hz




36

7.8 Executing the Self Test Function
The self test function has been incorporated into the driver to allow for verification of correct connections between the motor and
driver.

To execute the self test function follow the procedure below.
Information within brackets [ ] refers to driver model UDK5107N only.

1.With the motor secured to the mounting plate, remove the coupling, etc. and disconnect the load.
2.Connect the motor to the driver.

3. After confirming that all the input/output signals are disconnected, turn the power ON.

4. Set the self test function switch to the TEST [T] position.

UDK5114N UDK5114N-M
UDK5107N UDK5128N UDK5128N-M
[ (. (e
[ (. [
[ (. (.
(i | (.
N| Il (T NORM | I | TEST NORM | Il |TEST
(. (e (.
5 |

5.When the pulse mode switch is set to 2P [2], the motor should begin to rotate clockwise (counterclockwise when the pulse
mode switch is set to 1P [1]) at a pulse speed of approximately 3Hz immediately after the self test switch is set to the
TEST [T] position. This condition of operation indicates that all connections between the motor and driver are correct.
However, if the motor shaft rotates in abrupt movements, or rotates in the opposite direction, connections are abnormal.
Turn the power OFF immediately and check the connections.
The motor will continue to rotate while the self test function switch is set to the TEST [T] position.

) |

6. Return the self test switch from the TEST [T] position to the NORM [N] position. The self test is now complete.
The motor will stop and the driver will be returned to normal operation mode.
Be sure to keep the switch set to NORM [N] during operation.

UDK5114N UDK5114N-M
UDK5107N UDK5128N UDK5128N-M
N | (. (.
(I § | (e
5 | (. (.
[ (e (.
NI [T NORM | [l |TEST NORM | [l |TEST
(. (. |
(.




8. Motor Current Adjustment

If maximum motor torque is not needed, adjustment of the motor running current or the motor standstill current can be used
to reduce motor vibration and motor and driver heat generation.

Reduce the motor running current and the motor

To reduce temperature rise of the motor and driver |:> taridotil curfoat
stan 1

To reduce motor vibration due to excess torque IZ> Reduce the motor running current

Driver Front Panel

Standard Type Driver: UDK5107N
™ |8
oH. |©
Motor Running Current @ com: | S
Adjustment Rotary Switch S e
BL
Motor Standstill Current __| _. 7% D
Adjustment Rotary Switch = g B
Standard Type Driver: UDK5114N
High Speed Type Driver: UDK5128N
1(O) POWER
2|10 cw
3|0f cew Motor Running Current
HEDNHIORE @ | Adjustment Rotary Switch
RUN
501 TIM @ __ | Motor Standstill Current
a oM. aTopP Adjustment Rotary Switch

lllustration shows UDK5114N

Electromagnetic Brake
Standard Type Driver:  UDK5114N-M

Electromagnetic Brake POWER
High Speed Type Driver: UDK5128N-M o
T __Motor Running Current
M.B F Adjustment Rotary Switch
BF RUN
™ __ | Motor Standstill Current
OH. SToP Adjustment Rotary Switch

lllustration shows UDK5114N-M
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8.1 Motor Running Current Adjustment
The motor running current is factory set to the motor’s rated current.
(Motor running current adjustment rotary switch RUN: F)
Adjust the motor running current by turning the RUN rotary switch with a small slot screwdriver.
The RUN switch settings and corresponding current values are listed in the following chart.

RUN switch settings and corresponding current values (representative values)

Running Current [A/phase]
RUN Switch Settings
UDKS1O7N_| i1 4nim | UDKS128NM
0 0.21 0.45 0.76
1 0.25 0.52 0.90
2 0.28 0.58 1.04
3 0.32 0.64 1217
4 0.36 0.71 1.31
5 0.39 0.77 1.44
6 0.43 0.83 1.58
7 0.46 0.89 1.72
8 0.50 0.96 1.85
9 054 1.02 1.99
A 0.57 1.09 2.13
B 0.61 1.16 2.26
C 0.64 1.21 2.39
D 0.68 1.27 2.53
E 0.72 1.33 267
F 0.75 1.40 2.80

8.2 Motor Standstill Current Adjustment
The current at motor standstill can be adjusted to reduce motor/driver heat generation. The motor standstill current is factory
set to approximately 40% of the rated current (standstill current adjustment switch “STOP™ setto “7").
The current is automatically reduced approximately 0.1sec. after pulse signals stop. Be sure to keep the switch setto 7 or
below.
The amount of current reduction is proportional to the setting of the motor running current.

Running Current Setting [A/phase] x Standstill Current Setting [%]
100

Standstill Current [A/phase] =

STOP switch settings and corresponding rate of current reduction (representative values)

% of Running Current
0 10 19 9
1 10 19 9
2 10 19
3 15 21 14
4 23 28 21
5 29 34 28
6 3 40 36
7 43 47 43
8 51 54 50
9 57 61 57
A 65 67 64
B 72 74 1
C 79 80 79
D 86 87 86
E 93 94 93
F 100 100 100 39




9. Troubleshooting

Consult the following chart if the motor is not functioning properly. If the motor is still not functioning properly after confirming the
check points below, contact your nearest sales office as listed at the back of this manual.

Information within brackets [ ] refers to driver model UDK5107N only.

PROBLEM

CHECK POINTS

MEASURES

No excitation in the
motor.

(The motor has no
holding torque and the
shaft can be turned
freely by hand)

1. Is the driver POWER LED ON?
(If ON, condition is normal)

If the POWER LED is not ON, check if the power source is
properly connected.
Verify that AC100V or AC115V is being input.

2. Is the driver output current off signal
input LED OFF?
(If OFF, condition is normal)

When the H.OFF (output current off) signal is input the output
current off signal input LED lights and the motor looses all
excitation (no holding torque).

Return the H.OFF signal to “H” level.

3. Is the driver overheat LED OFF?
(If OFF, condition is normal)

The overheat LED lights when the O.HEAT signal is output.
If the automatic current off function switch is set to the AHO
position when this signal is output, the motor will lose all
excitation (no holding torque).

Refer to items 26 ~ 29 and take the necessary steps to
prevent the overheat signal from being output.

4. Are the driver and motor correctly
connected?

Check the driver connection terminals. If the motor cable has
been extended check the extension connection.

5. Are the current adjustment rotary
switches (RUN and STOP) set too
low?

These rotary switches control the output current to the motor
(refer to pages 38, 39). If they are set too low return them to
the factory set positions.

Note: If the motor still has no torque after checking the above conditions, the driver is probably
defective. After reconfirming that the current voltage and connections are correct, contact your

nearest sales office for service.

The motor does not
rotate.

First check the 5 items above.

The motor does not
rotate when a pulse
signal is input.

6. Are the pulse signal lines correctly
connected?
Are the pulse signal waveform
characteristics correct?

Check the connections and pulse signal waveform characteristics
(refer to pages 22, 23).

Use a controller which is able to output a standard pulse
signal.

7. While in 2 pulse input mode (pulse
input mode switch set to the 2P [2]
position), are either the CW or CCW
pulse signal inputs already at “L”
level?

The motor will not rotate if a pulse signal is input when the
other pulse signal is at “L” level.
Be sure to keep the pulse signal at “H” level.

8. While in 1 pulse input mode (pulse
input mode switch set to the 1P [1]
position), is the pulse signal connected
to the CCW pulse signal terminal?

Connect the pulse signal to the CW pulse signal terminal.

9. For the electromagnetic brake type, is
the M.B.FREE signal (brake release)
at “H” level while the electromagnetic
brake function switch is set to OFF?

If the M.B.FREE signal is at “H” level, the brake is not
released and the motor will not operate. Be sure to keep the
M.B.FREE signal at “L” level during motor operation.

The motor rotates in the
wrong direction.

10. While in 2 pulse input mode (pulse
input mode switch set to the 2P [2]
position) are the CW and CCW pulse

signal lines connected backwards?

Connect the CW pulse signal line to the CW pulse signal
input terminal and connect the CCW pulse signal line to the
CCW pulse input terminal.

—_

1. While in 1 pulse input mode (pulse
input mode switch set to the 1P [1]
position) leave the CCW pulse signal
terminal unconnected and try inputting
a pulse signal to the CW pulse signal
terminal.

If the motor rotates in a counterclockwise direction when a
pulse signal is input, the motor and driver are normal.
Recheck the rotation direction signal levels.
(“L” level = clockwise,

“H" level = counterclockwise)
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Information within brackets [ ] refers to driver model UDK5107N only.

PROBLEM

CHECK POINTS

MEASURES

Motor rotation is erratic.

First check items 4, 5, and 6.

Motor start up is unstable.

12.

While In 2 pulse input mode (pulse
input mode switch set to the 2P [2]
position) are the driver’s CW LED
and CCW LED ON at the same time?

If both pulse signals are input at the same time motor
operation will be unstable.
Be sure to input only one pulse at a time.

13.

Are the motor shaft and load properly
aligned?
Is the load too heavy for the motor?

Make sure the motor shaft and load are securely attached
and properly aligned.

Recheck the operating conditions, and if necessary lighten
the load.

The motor rotates too
far or not far enough.

14.

Does the step angle required by your
equipment match the step angle of
the stepping motor?

Check the setting of the step angle switch located on the
driver.

15.

Is the number of pulses set to match
the amount of motor rotation?

Check the controller pulse setting.

The motor looses
synchronization during
acceleration or while
running.

16.

Is the driver overheat signal output
LED OFF?
(If OFF, condition is normal)

The overheat signal output LED lights when the overheat
signal is output.

If the automatic output current off function switch is set to the
AHO [O] position when this signal is output the motor will
lose all excitation (no holding torque).

Refer to items 26 ~ 29 and take the necessary steps to
prevent the overheat signal from being output.
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Is the starting pulse frequency too
high?

Check this by decreasing the frequency.

18.

Is the acceleration or deceleration
time too short?

Check this by increasing the acceleration/deceleration time.

Motor vibration is very
high.

19. Is the motor being affected by noise | Check this by running the motor while the machine
interference? suspected of producing the noise interference is off.
20. Is the output torque too high? Try reducing the motor running current with the  “RUN”
current adjustment rotary switch.
21. Try changing the pulse frequency. If the vibration decreases after the pulse frequency has been

adjusted, this means the motor is resonating. Either adjust
the frequency or change the step angle.

Also try installing the optional (sold separately) clean damper
(for double shaft model only).

Motor temperature is
very high.

22,

Is the motor running time too long?
(Is the temperature of the motor case
below 100°C?)

Shorten the running time or increase the resting time.

(The temperature of the motor may rise considerably
depending on the operating conditions. During high speeds
and depending on the duty drive cycle, the motor could be
susceptible to heat damage. Allow for sufficient heat
dissipation from the motor, and keep the temperature of the
motor case below 100°C)

23.

Is the driver standstill current adjustment
switch setto “8" or above?

Refer to pages 38, 39 and set the switch to “7” or below.

24.

Is the driver CW LED or CCW LED
still ON after pulse signals are
complete?

While the pulse signal is kept at “L” level the CW or CCW
pulse LED remains ON, and the motor current is not reduced.
Return the pulse signal to “H” level.
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Information within brackets [ ] refers to driver model UDK5107N only.

PROBLEM

CHECK POINTS

MEASURES

The electromagnetic
brake does not hold.

25.

Is the electromagnetic brake function
switch set to the MBF position while
the M.B.FREE (brake release) signal
isat “H” level?

Set the electromagnetic brake function switch to the OFF
position and keep the M.B.FREE (brake release) signal at
“H” level.

The overheat signal is
output.

26.

Is the driver ambient temperature
0°Cc~ 50°C?

If not, take the necessary steps to keep the ambient temperature
within 0°C~ 50°C.

27.

Is the driver located in an enclosed or
poorly ventilated area?

Install the driver in a well ventilated area, or install a ventilation
fan.

23.

Is the driver mounted to a metal
surface?

If not, mount the driver to a metal surface or install a
ventilation fan.

24,

Is the driver continuously operating at
a pulse rate which requires the
maximum input current?

If changing the pulse rate is a possibility, try adjusting it
enough to decrease the input current.
For details refer to the driver input current indicated in the

general catalog “speed vs. torque characteristics”.
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11.2 Driver

Unit: mm (inch)

11.2.1 Standard Type

Model: UDK5107N

80(3.15) 10(.39)
15(59) 45(1 .17) 6-M3 P0.5
- — 4(:|

135(5.31)
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rIR=1
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Qe 15x03(.59£.01) | ‘
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