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Abstract

Single slit/double slit width and wavelength. of light source were evaluated in
this project. Dark/Bright fringe was measured by laser beam pass through
single/double slit. Step.motor was used to control photo detector translation in left
side or right ‘side.” This apparatus was controlled by Arduino microcontroller.
Diffraction pattern was shown on lab view display program. Experimental result can

be calculated wavelength of light source and single/double slit width.
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nszuairlvavszinm 10 lulasuondInldlalendugunsaifliiduiunudas inzdmsu
vanfluasesmdsiiinm nshintdlaleaunldausndudosiinnsesnuuuisasidudou
ni1 LOR aehalsfinnu nldlalamiidaliussunseiinsnevauedumsvinudududunagd
anuhlunisinugana LOR Tegldiaailunismovaueanitsyianudios 200 uiluiund
ﬁaﬁuiﬂiﬂmiamﬁaﬁauﬁﬂﬂl%w’luawsﬁﬁnﬁmauauaaﬁqammﬁaqwﬁu fauny

AusIae uazeaUldloluawmes 1Hudy

‘gﬂﬁ 3.3 Photo detector

SUT 3.4 293sdusuuadlagld Photo Resistor
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3.1.4 druaauteuained wuu 2uwe
Turulassnuiewilidanldaiutauawmasiuu 2manilassasrunalnsidn wuvws
laiBaszuas VEXTA Model pk264B2-sg36Miinnuasidunainiiume 0.22503f 98 aiiu

sUfl 3.5 VEXTA Model pk264B2-sg36

NITATLIRN
YN3AUALTURUY Micro step 1/8 2lef
- 1 1600 step ipAewiily 360 aaem
1 step \waewiily 0,225 a3

PNMIveaewsu 130u lusindeu svnyululiszagme 2.3 cm vassideu
v = =i
- 011600 step tAdauill 2.3 cm
v < =
011 step wdauilu 0.00143 mm

Y v bt W = “
9l step Navmalumamilvinsusadeu fAessey 21.4 cm
.01 2.3 ¢cm \adaunly 1600 step

i1 21.4 cr indeuiily 14886 step

- zipdounlvinsuTabeuaraadlivianun 14886 step lun1sviyu
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3.1.5dun1sAuANanUasuaInes

fhmeulnsa DRVE825 vhnihillumuaualiuiasuaimaslumuaunmsindeuiives
masaduuas Tilunmsdvadivesuameslaentsvihauazivavese lulasaeulnsaiaes
Arduino fuesndsnisundl feeulvsa DRV 8825 livhnistusewnod

5Ui13.6 smpulvaaiutweinosiuy DRVES25

B2 o
24V A ]
—EN VMO 3 :
—{mo GND " 3
—-l A2 g.
—m1 28| g
DRV 8825
w2 18]
—JRsT 14
—sie 24
DIR GND

1

JUN 3.7 1asmiunu awnlwesuawmesingldienuau DRV 8825
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3.1.6 duvaswiuinwildvinismaass ( adnife, ddng )

Tunsvnassiiosldudy adafeauas aﬁmfjmﬁnmmmmu,m@iwuml,mLﬁmm
KudluSsadnneans warldinseduuauniunas uddsandilgdluyssananalulusunsy
Snass wasugeineandunsmguuuunisunsnaenveuaiirinuadniieduas adng

Single-slit pattern

w2 —x r:J
LLEY RS .Jl TNELRZ AE IR ELEE )

Double-slit pattern

saaBBNES L.

U
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3.1.767UY84§UIUHDU

Tdlunsideunannfounlifnsaduuadlassadourzduiduiuimguees afuie
wewweililinsiafouniiionsindulaninadnifeiuazguuan

L] L - - L] L L L] L] L] - -

JUN 3.9 snadeuiildlunsvinlas s

3.1.8 dauvani1selw

Tuailvglimsanglnlumsiuresvesanmunuuawmesiaald Power supply
WUy Switching 24VDC guandalusy 3.10

U#l 3.10 Power supply BUU Switching
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3.2 NISWRAIUINUSHATY
Tulassnuiewilazldlusunsy Labview LLazIUiLmisJﬁ'u%gU Arduino Tun1s
alunuimuauagldnuaunisiurnduuuiinaila

3.2.1 TUsunsu Labview uag Arduino
s dy =l S ] [ al | s L3
aﬂwmﬂﬂimeu%u'gﬂLLuumﬂuTUmnsumLiﬂgULt,axmmiawamaﬂuuam
lulasreulnsaaesldazninuazsinialdnuasguuuulusunsuiiliddinnuazdudounnntn
d" a I ot 1 O 1 =1 ] = t% I ai
Fea1u150 fAerasudanazdsuniu Comport 138 USB lalagdng Jelusunsuluntingnam
Wonunazuualailu

LauvesnIuANLaInes

2. @WmUANNTTULATAIAINTIABNAADT

AGT

«
HElEaT

AR ulo

Arduino detector

AIANAY My WA

UM 3.11 uanagun1snannlusunsutunounisviney



uniia
A5N1SNAADILATHNANISNAADY

[

luunilaenamidiimnaasunieiniléadnetu Tnousmsmaasseenifiu dudei
4.1 MINAFDUNITVINIUTDIBISAUIS
4.1.1 NAAUNITINNUTBINITTUAIRUNDIADS
4.1.2 nAABUN15Y19U Photodiode
4.2 ¥AaouUNIIYINUYeslusingy
4.2.1 wageunsdssmilianuuame fuuluinernivunandls
4.2.2 veapunsthamannsmlulusinsa Labview swsoansimdngululusunsy excel

warAuAlunguiinanidonu

o ¢ L4
4.1 NSVAFBIUAITNINIUYDITIIAUIS
dievhmseenuuvgunTalluwmagdiunaivsiaefinsiwmaasunsitnuluusay
awinainieiunieuiasiussnauiu luidelasinmegeunisiniuvesgunsel

Tuwpazdiu

4.1.1 vadaunsiinureestivdmdusinasludiussdasiansasiag

B2 =
B g

=—JEN VO 24V f E :I

—{Mo GND ) 3
A2 Q

—1 2B 1 B}

DRV 8825
M2 18|

DIR GND

i

SUT 4.1 29939PABUNTSYNITUYS DRVES25

a

WiovhnsUeudygrnbunniivn STP uay DIR uazdeioyaidudnvaziluay Binary vuin

q
L

foya 16 Indsnaduduyno fnea 0 uaz 1 viliuawesmyuludoliun awdosnis

o
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4.1.2 ¥AgBUN13%1191U Photodiode
Mnmsnaaeugunsalliinnislduamisiaivesdoalufish Photodiode wadilsien

AUFNNANY (Voltage) dAAnninanidloiinasdrlufl Photodiode

4.2 ¥AFdUN1INIUYRIUSUNTY

4.2.1 nageumsdsnilianuusineivyuludrssnivunandld
wihsnwedusunsuaziifuliandueimesmyuludeuazun fedansiaenisnat

dadrdannisnaaounuhamiiUasuatnaivyumudidsiiinisnatu fuanslugu

wsnalUsUNTUAINET?

4 step-motor-project1.2.1.vi - o IEN
File Edit View Project Operate Tools Window Help 9
|| (@[] [ '

Tusunsuinadaéion/a

Forward left

| .Step working1
Voltage input

Reverse right b\ ALl |
r : 0 \ 5
! @ Step working 2
\
0
Waveform Chart 0.00 _Plot0 J '
y

voltage

R

v

Distance

- f
>

JU 4.2 yidenslusinsumuaun1sviney

4.2.2 wagaumsihaainnawlulusunsy Labview undaansvdngululusunsy excel
wazAuandlunquiiinar oy

nnsvaaes Ingliuasamesdung ndowinu adnisr/g Insvinniamnaeslaeld
wiuadaLfe/g nuinanszeganiuiiiuszes Ocm, 10cm, 20cm



4.2.2.1 ganAB2 52ULN 90cm NAaBIATIN 1

Intensity (A.U.)

0.51

0.46

0.41

0.36

0.31

NIINAIMNANNUS TZUIN AN I N LA LT8G

i
/ |
.lr‘\ 1 | \‘ M Y
Pl | | “f \
o v %\m
)
o/ 1/ Wy N
PN A / o
i/ W '
0 1 2 3, 4 5 6 s 8

JUT 4.3 aslaBaifgannunde 50pm Srgdl 90cm AaBIasIv 1

N1IATUIN
NNEUNTT d sin 0= nALilo tand ~sin 0 z%
wiuAtasluaunis dsin 6 =nd sl
50x1076x(M:—2) =77
90.x107"

WIIERs T azlaauenInduial 644.44 nm

21
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a o i & o
4.2.2.2 @ganifen 52839 90 cm NARDIATIN 2

NN AMNANNUS TZUINANN NI N LA LITE8IZN 4
0.5

0.45

Intensity (A.U.)
v o
sy
-
=

o

w

(0]

.
e

=

y

—

i A\,
T / !“\,e} ﬁ\-&f * \‘1\.
J WV

0.25
0 1 2 3 4 5 6 7 8 9

Distance (c.m.)

- > o J o Y 4
JUT 4.4 n5adaifeInnunne 50um s38Ei 90cm NaaBenad 2

NSATUIR

PINENNTT dsin @ = nA \ilo tanO~ sin@z%

wuAasluauns dsin @=nl 3219
2.22x1072
90x107?

50x107° x( y=24

Ws1Easiy azlAAnueAauilan 616.66 nm
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4.2.2.3 dgan@en 52829 90 cm NAABIASIN 3

NN AMNANNUE TZUINANN TN LRI LT 812N

0.51
0.46

0.41

Intensity (A.U.)

0.36 - ; \ A
m\:ngnj 7! -

 ~ ‘ N I
031 “l{ ) L,fj \4 ;:“"'\,-jU.ﬁfd
1 - I mlj&

0 1 2 3 4 5 6 7 8 9

Distance (c.m)

al a a o = & o
U7l 4.5 nsala@nieanuning 50pm seeeil 90cm RanIAsIn 3

ANSATUI

INEUNIT d sin @ =nA Lflia tan@ = sin & z%
unuAIaIluANNIS dsin @=nld wle
2.19x107

50x107%x(
90x107

y=24

Ws1Easiu aglamnue1Induila 666.66 nm
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4.2.2. 48301087 52859 80 cm NAARIASIA 1

Intensity (A.U.)

0.45

0.43

0.41

0.39

0.37

0.35

2:33

0.31

0.29

NIMNATINANNUETZUINANN TN LA A LT EN

0 1 2 o] 4 5 6 X 8

Distance (c.m.)

JU 4.6 newlaBnLAearaunes0um s 80cm. NAaRIAsIn 1

N5ATUINY

INAUANS d sin @ = nA L3l tand zsin@:%

WIUAIRIlLALNIT d sin @ = nAd ke

1.97x107°

50x107° x( -
80x107

=27

Wszazy glamnueAauila 615.62 nm
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2/ i
o o

4.2.2.5 danLAY2 52ULN 80 cm NAADIASIT 2

NIMNATHANNUETZUINN AN N LRI LT “N19

0.49
0.44

0.39

Intensity (A.U.)

0.34 f\ ! AR Jf.‘f‘-\_,-.(!

o L T LIWYAY
0.29 V .{,WF WV )

0 1 2 3 4 5 6 7 8

Distance (c.m.)

2
[

S 2

JU 4.7 nama@afiennmuniinsoum ssegil 80cm vinaodn

N15ATUIN
JNFUNIT d sin O = nA ile tanﬁxsiné?::%

uwnuAasluaunig dsin 6.=nd aela

L}
2.0x10 )t

50x10°° x(
80x107

@

WS1Eaztl aglarnueAauilel 625 nm
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v ’
o o

4.2.2.6 danAe7 55850 80 cm NAADIASIN 3

NN AN ANNUS T2 UIN AN DN LAIN LT 22N

0.45
0.43
0.41
0.39
0.37
0.35 . f L

Intensity (A.U.)

0.33 [

y v
0.31 L W
0.29 MR o A

027 | M7 Wiy

0.25
0 1 2 3 A D 6 7 8

Distance (c.m.)

JUT 4.8 namadangnIundI950pm sepehl 80cm VInainsai 3

AISATUIN

PNAUNT d sin € = nl 1o tan(?zsin@z%

wnuAaaluaNnIs d sin @=nt agle
2.03x107°

50x107° x( -
80x10™

y=2

WsIERviY glianusedulel 634.37 nm



¥ ' }74 ‘!-
4.2.2.7 dgannel szasf 70 cm AaoeAsIn 1

Intensity (A.U.)

0.52

0.47

0.42

0.37

0.32

0.27

NN ANTHANWUT T UINAMN TN LA LT N4

0 1 2 ) 4 5 6

Distance (¢c.m.)

3UM 4.9 ATWaBRLALININMNTNE0Um S8R 7T0cm MAaaIrsin 1

N1TATUIN
NAUANT d sin @=nA \ilo tan @ ~ Sin@z%
wiuAasluaunis dsin @ =nd azle
50x10_6x(M) =24
70x107°

Wszaviu xlamueeduilal 657.14 nm

27
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v '
o

4.2.2.8 danfed 52827 70 cm NAABIASIN 2

Intensity (A.U.)

NITNAIMNANNUTTZUINIAN NN LA LT =N

0.51
0.46
0.41 .
\
\
\
\
W i
036 o ol
[ | M
031 | 4 b ‘lf J \3 /v \./\\ o
A\ f \“I/ W \ .q!"j L
/JL\J \ o) 53— W W
0.26 '
0 1 2 3 4 5 6 7

Distance (c.m.)

JU 4.10 n3madnfie? Seesfl 70cm Minaasasad 2

NSATUIN

: o : y
INANAT d sin @ =nAd LU tand =.vs1n9:~,5

wnuAaluaNns dsin @ =nid a2l8
1.86x107°

50x107° x(
70x1072

)=24

wsnzaztu azldaueneauilai 664.28 nm
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4.2.2.9 danfen 52859 70 cm NRandAsan 3

NINAINANNUETZUINI AN ITHLAIN LT N9

0.51
0.46
S o4 .
.4
2 !_\
; \
2 036 A \
= rf L‘!\J\ f'. \ f")‘l:u h 1Lv~'
/ W/ \i ¥ L
: / v
2 !’!f.{! { § AP,
Tl | | V
0.31 I \x=~l h AJ \ "
,!"‘.\‘\ . b‘["; \‘u" ~¥ EJ'\ /.“Lr,f” \.
[[n W/ W \ J.A/
0.26
p e 2 3 4 5 6 7

Distance (c.m.)

JUT 4.11 nsmlaBaiie segsil 70cm eaedasai 3

N13ATUIN
PNAUNS dsin @ = nd 1o tand ~sinf z%
unuatasluaunis dsin @ = nd azle
50x10_6x(M) =21
T0x1.07

Wszaziy glannueAauiia 621.42nm



d‘ 1 [} d' I = cﬂ' 2/
157199 4.2.1ANISATUIURIAMUYIIAAULARL IEHLINADALALINTIIE S50um

‘3383‘1/1’]\‘1 5 a ¥ ol A o
ATIN1(nm) A9 2(nm) ASIN3(Nm) L2ae
(cm)
90 644.44 616.66 666.66 642.58
80 615.62 625 634.37 624.99
70 657.14 664.28 621.42 647.61

M13199 4.2 2A1udgauuinasgiusasaauldudusulunsinuassves

a o v
MNAAANLAEINIE 50um

30

FEHEN , . | - -
i) mmmmmmummyu ﬂ’\ﬂ’ﬂu‘lNLLuUBUIUHﬁ’m
90 20.45 11.80
i ', 4.416
0 18.66 10.77




4.2.2.10 dang 5287 90 cm MAABIATIN 1

Intensity (A.U.)

0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26

NIMNANMNANNURTZUINNANNH N LA LITZEIZN 9

|
"
!"..‘

0 i 2 3 4 5 6 7

Distance (c.m.)

- B o1 o P
JUT 4.12 nimedingaanuninesoum seeedl 90 cm veasda

N15AUIN

ANENNT d sin @ = nA \ip tanf ~ sinﬂz%

unuAIadluaLNIS d sin @ = nd azle

soxlo*’x(w) =21
90x107

WIEaztY 9zleANeNAALAY 611.11 nm

2/
o

N

i1

31
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¥ 12 ﬂl
4.2.2.11 d@8ng 528¥N 90 cm NAADIATIN 2

Intensity (A.U.)

0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28

0.26

NIMWANTNANNUT T UINNAN NN LA AL T2 2N 19

1 4 3 4 5 6 7 8 9

Distance (c.m.)

U 4.13 nsWladnganunies0um seesil 90 cm NAABRSIT 2

A5ATUI

INEUNT dsin @ = nl 1o tanfd~ sinem%

wnuAIasluanns dsin @=ni wls

2.233x107

50x10° x( =
90x107°

)=24

v

wsnzazt azldnnuenindulian 620.27 nm



4.2.2.12 #8ng 52880 90 cm VAADIATIN 3

Intensity (A.U.)

0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28

0.26

N3N AMNANNUETZUINN AN TN ULAIN LT N

I\l Vi
:,:‘ ;{j | 1.:
N, \
i ’l. .i". -P ‘I\P_:':':: ;
"Jn T N
f‘ W M Y |
N A \/ \/ \
W, W
0 1 2 3 4 o 6 7 8

Distance (c.m.)

JUT 4.14 nsmladagmanuninsoum szeeil 90 cm Neaginsan 3

N15AU9

INANNIT dsin @ =nd Lﬁla tan@ = sin 0 z%
wnuAtadluauns dsin @ =ni ld
=2
50x107° x(w) =21
90x10~-

Ws1Eart zlanue1IRauliaA 620.27 nm

33
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4.2.2.13 dfing 5287 80 cm MARBIATIN 1

Intensity (A.U.)

0.47
0.45
0.43
0.41
0.39
0.37
0.35
0.33
0.31
0.29

0.27

NIINAIINANNUSTZUINIAN TN LEIN LT 2N

Distance (c.m.)

o oL, = o o
JUT 415 n3aAnAAENI1950um 588 80 cm MARBIASIT 1

ANSANUIEU

NAUNTS d sin @ = nA 118 tand ~sinf z%

WUAAI AT dsin @ =nl wle

B )
50x10°° x(ﬂ) =27
80x10

WS1zarY ¢ lAmueNIAauilA 652.50 nm
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4.2.2.13 d&ng 53857 80 cm NAARIATIN 2

NIMNANNANAUS TZUINAN NI N LA LTSN

0.51
0.46

0.41 A\ A
\

i
L L
0.36 j \

s
=
> [\
=
w
c
(]
2
=

Distance (c.m.)

0.31 ¥ "\ !

0.26

P~ . T ) a o o
JUT 4.16 N EdndRINNTI50Um F88EA 80 cm NAABIASIA 2

N1IATUIN
INAUNTT. d sin @ = nA 1o tanO~sind z%
wnueadluaunis d sin @ =nd ke
50571 0 P = 9"19'2 -,
80x107°

WSEazt aglamnuenduiel 643.43 nm
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1 v d‘
4.2.2.15 dang 5289 80 cm NAADIATIN 3

Intensity (A.U.)

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

NFTINANHANWUT TEUINA NI N LA LT Z N9

E [ ] f.‘
L, 4]
W\ ff’{-'f‘ lu.

0 1 2 3 4 5 6 7 8

Distance (c.m.)

o A %) - o A
JUN 4.17 NI EIRAAINNII50pM S¥eEht 80 cm NARBIATIN 3

N13AUIN
MN&EUNT d sin 0 = n A \ilo tan6~sin @ m%
unuradluaunis dsin 0 =nd wld
soxlo‘“x(m) =31
80x107

3 E 23 A al
WSzt azldauenedulia 616.25 nm
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i EoA =
4.2.2.16 danp Tesn 70 cm NAABDIATIN 1

NPMNANNNANNUS TEUINNAN NN LRI LT ZEIZN

0.46
0.44

0.42

0.4 ’Jb\
0.38 ff\ |
o ¥

|
0.36 [

Intensity (A.U.)

0.34 / \

0.32 ) f [ g A

0.3 |

A A —t\ ir £
0.28 &JVM\\F&J W U\;’H\UW

0.26 '

=

U 4.18 namiadngAananies0pm seagil 70 cm aaadain 1

N19AUIN
MAUNTT d sin O = nA ilo tan® ~sinf z%
wnuAasluauns d'sin 0 = nd azle
50107 (=7
70x107"

W51 UY 9¢liANeIRAUTlA1 631.78 nm
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14.2.2.17 s@ng 5782l 70 cm VIAABIASIT 2

NN AN ANNUETZUIN AN NI N LA LT 2N

0.46
0.44
0.42

0.4
0.38

0.36

0.34

0.32 o X, . WAVl A
A ;u WU ‘\‘{ \ w_.} ’“‘u‘
0.3 :ffﬂ' ) \ "
W, "W

Intensity (A.U.)

=l e 3 w =l o el
JUY 4.19 N5 MEdnAAINNN50pm 3887 70 cm 1AADIATIA 2

NN5ATUIN

NEAUNIT d sin @ =nA Lﬁa tan@ ~sin@ z%

wnuANRIluALAIS d sin @ = nAd 9zle

501 0~y
70x10~

2
Y

Wws1gariu aglaanuenInduiian 611.07 nm
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4.2.2.18 d@@nfA 528¥N 70 cm MNABIASIN 3

NIINAI TN ANNUETZUINI AN TN LA LT Z ¥4

0.46
0.44
0.42
0.4
0.38
0.36 ‘\

0.34 | \

Intensity (A.U.)

! ‘ i
0.32 /’?.,’.r‘ Mt W AL
03 AT '
MA ;
028 y f‘xf

0.26
0 1 2 3 4 1 6 7

Distance (c.m.)

JUN 420 nywladnganunias0um szge9 70 cm veaaensadl 3

A15AIUIN
NAUNIT d sin O =nAi dle tan0 zsinﬂz%
uwnuAtasluaunis dsin @=nd a2l
5031003 3307 s
T0x10~°

Wszariy 3¢ lAnNEIAAULNAT 662.85 nm



AT 4.2.3A1N15ATUIUMIAINENIAAULAAE SEEEAINERR

v

AN 50pm
sEEENIa(cm) ASait1 Asaito afaii3 \nde
90 611.11 620.27 620.27 617.21
80 652.50 643.43 616.25 637.39
70 631.78 611.07 662.85 635,23

40

A15NN 4.2 dAanuisduuinnsgiusasainnuliuiusulunsinusassyes

INATAANTIN 50um

5¥8¥N19(cm) drudoauuinnsgu aubiutueulunsin
90 4.31 2.48
80 15.40 8.89
70 2. 2% 12.28
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4.3 N15U38UNBUINNKNANITNAADS
4.3.1 dannen 5282 90cm

NN AITHANNUETZUNINIANN TN LAIA LT 2N

0.5

0.45

=
i

0.35

Intensity (A.U.)

0.3

0.25

Distance (c.m.)

- o - Lo
—— NITNARBIATIV MINARBIATINZ — TTNARTIATING

o = a o = o 1
sUT 4.21nsiTuiiunsadmneInanainnesoum seezi 90 cm 143a359

AN5197 4.2.588nA80 1379 50pm 388y 90cm

SzpMacm) adadi1 adaii AYen3 \nde
90 644.44 616.66 666.66 642.58

AN5N# 4.2.6dulsauuinasguasaulbiituoulunisin

sroEnlem) | dnudoauunnsgu Angliwiueulunsia

90 4.31 248




4.3.2 dgannel 5582 80cm

NN AN ANNUS T2 WA NN LRI LT TN

Intensity (A.U.)

0 1 2 3 4 5 6 7 8

Distance (c.m.)

= 1) | o oal
— TIARDIATIH — NTNARDIATING PINARDIATING

P a d o al o &
JUN 4,220 0umiBuns WadamenIun31950um 528¢9 80 cm M43A3S

A15199 4.2. 7880087 NN 50um Fe8g 80cm

S88LN9(cm) ﬂ‘?ﬁﬁl ﬂ‘%j\i‘ﬁZ ﬂ%ﬂﬁl?) \afy
80 615.62 625 63437 624.99

A1319% 4.2 8dudeauurnsgiunazanuliiuusulunisia

sreEnN(em) | dulenunn Nyl Arlaiiuaulunisin
80 15.4 8.89
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4.3.2 danLiel 5382 70cm

NN ANNANAUS T UINATN DN LA LT EIZN S
0.51
0.46
0.41

0.36

Intensity (A.U.)

0.31

0.26

Distance (c.m.)

b g ~ . g
— P nABIATIN NINARBIATIAZ e NIVARBIATIAZ

- < a a | [ a bl &
JUN 4:22msiUseuiisuns TWaaRRgIA211N 11950um SveEi 70 cm 133A5

M197197 4.2.988ALAEN N9 50um Seey 70cm

SueEyINlcm) ﬂ‘?ﬂﬁl ﬁ%ﬂﬁZ ﬂ%ﬁ?; Ay
70 657.14 664.28 621.42 647.61

15199 4.2.10dmlssuuimnsgIuuaradliudueulunisie
ssogmiaicm) | auileswinnsgiu ruladiniuaulunsde
70 21.27 12.28
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4.3.2 danf 88z 90cm

NN AN HANNUTTZUINIAIN NN AN LT 2N

0.45
0.43
0.41
0.39
0.37
0.35
0.33
0.31
0.29

Intensity (A.U.)

0.27
0.25

Distance (c.m.)

T W
NINARGIATIT e MAPNARRIATATS

-
NATNARBIATING

ol ' a1 = S,
JUR 4.2dmsifSeulinguns madngainandesopm seeeil 90 cm 193A3

tJ a 1 v
A3 4.2.11damng 1919 50um 88y 90cm

SEAIEA (N (elge) ﬂ%jﬂﬁ 1 ﬂ%ﬁ.? ﬂ‘?ﬁﬁ?} \ady
90 611.11 620.27 620.27 617.21

lﬂ' 1 i:J 1] i s
A1937IN 4.2.12&1’;141,1180LUmJ'1mgwuuaxmm‘tmuuaulum‘nﬂ

seeenlem). | dauleauuunsgiu anulituuoulunisin

90 4.31 2.48
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4.3.2 ddng 282 90cm

NIMNAITNANWUS 72 MIN9ANN N LA LTSN

0.51
0.46
0.41

0.36

Intensity (A.U.)

0.31

Distance (c.m.)

- % . W)
e IVTNARDIATIN e NITNARDIATINZ s NTANADIA T

- = < a v ‘ o &
JU 4. 25msilFauieunnaiingaunINa50pum Te8ei 80 cm MII3A3

=‘ = 1 g
719191 4.2. 158860 1319 50um sgBy 80cm

S5%g¥119(cm) ﬂ%gaﬁll ﬂ%y‘aﬁz ﬂ%ﬂﬁé Bl
80 652.5 643.43 616.25 637.39

M13797 4.2 14daudsauuinasguiasaiulitiveulunisde

szgene(em). [ anidgiuuiInggIu apslladuuaulunisin
80 15.4 8.89
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4.3.2 §ang 5382 90cm

NFINAIMHANNUTTZUINNAIN TN LAIALTZEIZN

0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

Intensity (A.U.)

0.3
0.28
0.26

Distance (c.m.)

— ATNARDIATIN] s TNAADIATINZ NNIMAABIATIN3

JUT 4.26 MslSgugunT NaARAUNIN50pm Svei 70 cm 1333

M15799 4.2.15a8m¢ N9 50um ¥8¥ 70cm

J¥uEN(cm) ﬂsga*?il ﬂ‘?ﬂ‘ﬁlZ ﬂ%‘j\iﬁ3 A
70 631.78 611.07 662.85 635.23

M50 4.2, 16ddsauunnassulasmuldiuusulunisis

5¥88N(cm) ghulisauunnsgiu pulafiueulunisa
70 g, 12,28

4399311 AVDA3993ID
431 S1u8puLUINNY X fiszesii 0-21.4cm

' i
=l =

4.3.2 anansasualadalaufianiseeziauaaniainduszes 90cm, 80cm, 70cm

q



uniis
dyUuazvalauauue

5.1 g@yUnan1sAne

namInAaesInnTinadniey/s Tngldsruunonfiumeslunisinsinisunsnaen
yosuasnuindletuiuadnuntafisvezvineainanssegsneg fuagldaanuemadunnios
muddunazilimmutediiavenissieinaslissesivilaiamnzan Janguinaass
I@vnsdeussezusuaanlyfandulasuvady 90 cm, 80cm, 70cm W 3 szezdiefiv
ﬁqﬁlﬁﬁmnwmaawﬁ'&aﬁmﬁmLLaxfui Tneviniaoun 3 ade iiemeuunnesluudass wadl
gonundnvaznsmiialddauidnarmsumuiuihlinsesnun fanueaiandouly
thadnifosluszesd 70cm SaanSusazuandliiiudiisuiisuimssivansiil

AN3N5.1 NARALAIAMNEIARU ATNLAE/E

GRS S¥y¥90cm | Sue80cm | SxuE70cm DR
L?im 50um | 642.58nm | 624.99nm | 647.61nm | 638.39nm
fjj 50um 617.21nm | 637.39nm | 635.23nm | 629.94nm

A1519915.2 drudaauuinesgrusasauliviueun1sina1ALgIARY

= I ‘J 1 1 o
aam danadeauuinesgiu | esuliudueulunsin
WEa 50um 9.69nm + 5.59nm
A 50um 9.04nm + 5.24nm

5.2 YalduaLUY
5.2.1 Wel¥nssumanuiuaarlimuint uie fuldaeBentussfadld Photodiode 7
ﬁﬂizﬁw%mwmnﬁuLLaxamﬁfgzymsumummﬁﬁiﬂwﬁw%mwmmﬁu
5.2.2 Wfinsvevunu X elfaunsasumaninsnie Afianunitenngle
52% miﬁﬂmauﬁﬂmmmﬂmﬁiau’misaﬁ 70 cm 1fl8e97n Photodiode Saunuila
Lavaislfentunasiidanamuisununniuinitadnssesaanlndturili
SEULARALALUAIVUAINIY
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Interference Using Computer system
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1.\n3esnauRaines 190
2.NdpInIvANABULYNIALaD]
3.879 USB 1idu
a.LLNuaﬁmLﬁm/@ LAY TUHNU
5.1aasawLAe 1 67
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- s10deu 8m 22 L.
-lnamawmes 167
- AUNaws 1 61
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Screen

Lmumwuammsmaaqaﬁm@:w 9984

a - P ) | a N a
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dl = =t = ' A dl a ¥ 1
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d=~0
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6 Connection

6 Connection

This section covers the methods of connecting the driver, motor, power supply and
controller, as well as the connection examples and I/O signals.

6.1 Connection example
Either 5 or 24 VDC can be used as the signal voltage for the AWO input, CS input
and ACDOFF input.

m Check the colors of motor lead wires and connect them correctly and securely.
Wrong connection of lead wires or poor contact may damage the driver.

B NPN type
e 5VDC
Driver
24 VDC+10% )
+
PNl
T GND S 2
CN3
I:i‘ & i Leads color Blue i
White 3
Red 3
— Black
4
Yellow 5
Controller NPN type Green 53
bl VECH s L 200 -

-
CW- (PLS-)— } =[<:_
Photocoupler input 5 VDC
COW+ (DIR+) 2000 . |Input current 5 to 20 mA
oV N eew- o 2
4(} awo+ L 33%0 A
oV X:X AWO- % :"C
CS+ L 33k0
7 & v~ | | Photocoupler input 5 VDC
oV CS-r¢ E Input current 1 mA

Vo (5 VDC)j;
): % Photocoupler/open-collector
= )_ output
1] |5to24VDC

% v ‘—1|'2-' Output current 10 mA or less

¢ e o



6 Connection

e 24VDC
Driver
CN1
24 VDC+10% |J1—\
i*
1 GND
C{, Leads color_Blue e 1
White
Red
Black ::
Yellow
Controller NPN type Green &
CN2
Vo (24 VDC) A cwe (LS 200 0 e
R CW- (PLS- }:C :
2 — | Photocoupler input

Vo

510 24 VDC
= | Input current 5 to 20 mA

CCW+ (DIR+) 2000

;o vV Ri CCW- (DIR-)— 32 i
;m

AWO+ 2 3.3kQ -

AWO-— ﬂz =<:

CS+ 33kn
~v" | | Photocoupler input
CS- iy, 24 VDG Input current 8 mA

7

8
ACDOFF - 3.3k

1 +

ACDOFF-

g5l ey %

oV
(24 VDC)
): { Rz TIM+ 3 .- Photocoupler/open-collector
- ‘# ),_ { output
TIM=r75 ~T|_ |5te24VvDC
éo v Output current 10 mA or less

The CW pulse (pulse) and CCW pulse (rotation direction) inputs are of the
5 VDC input specification. If Vo exceeds 5 V, connect external resistor R1.
Example) When Vo is 24 VDC R1: 1.5t0 2.2 kQ, 0.5 W or more.

If the output signal current exceeds 10 mA, connect external resistor R2 to
keep the current to 10 mA or below.

Be certain the I/O signals cable that connects the driver and controller is as
short as possible. The maximum input frequency will decrease as the cable
length increases.

When a large inertial load is operated at high speed, regenerative energy
will generate and increase the power supply voltage, which can damage the
driver. When performing the operation described above, change the
operating conditions so that any temporary rise in supply voltage due to
regenerative energy will not exceed 8 V, or connect an electrolytic capacitor”
(recommended specifications: 50 V or above in rated voltage and 10000 pF
or above in capacity) to the power supply line in parallel.

o 250 o



6 Connection

B PNP type
e 5VDC
Driver
CN1
24 VDC+10% ,J1—\
™ L
GND ==
l:il Leads color Blue Gha 1
White %
Red
Black
Controller PNP type Yellow

Vo (5 VDC) Even [
A
CN2
£ CW+ (PLS+) . 2000 - e

X:X W= (PLS-) L }f-(:_k

Photocoupler input 5 VDC
CCW+ (DIR+) 2000 Input current 5 to 20 mA

_F 7 4
. T K, }"Gj:
{_‘

)

AWO- qi' :‘-(_

CS+ 3.3ka

X:X cs-

ACDOFF + 3.3k

_l X:X ACDOFF=~

% Photocoupler input 5 VDC
r Input current 1 mA

ot
2

ovVv
Vo (5 VDC)
Rz TIM+ Photocoupler/open-collector
— & |output
— L TW-% $ )" {4}&024\!00
) :{ Output current 10 mA or less
0 V1




e 24 VVDC

24 VDC10%

GND

Leads color Blue

Controller PNP type
Vo (24 VDC)
A

White
Red
Black
Yellow
Green

CN2

CW+ (PLS+) : 2000

Ry CW- (PLS-)

R

COWH (DIR¥) -} 200 0

Ri CCW- (DIR=) .

AWO+ 3.3 kO

AWO- s

cs+ 1330

9

Cs-

AV NN A

j

B

ACDOFF+ 3.3kQ
MACDOFF- % $ 32 -'[(_

DVl’

Vo (24 VDC)

TIM+ 4

n

]

TIM= i3

ov

#

J

6 Connection

Photocoupler input
5to 24 VDC
Input current 5 to 20 mA

Photocoupler input
24 VDC Input current 8 mA

Photocouplerfopen-collector
output
51024 VvDC

~ Output current 10 mA or less

The CW pulse (pulse) and CCW pulse (rotation direction) inputs are of the
5 VDC input specification. If Vo exceeds 5 V, connect external resistor R1.
Example) When Vo is 24 VDC R1: 1.5t0 2.2 k2, 0.5 W or more.

« If the output signal current exceeds 10 mA, connect external resistor R2 to
keep the current to 10 mA or below.

+ Be certain the I/O signals cable that connects the driver and controller is as
short as possible. The maximum input frequency will decrease as the cable
length increases.

* When a large inertial load is operated at high speed, regenerative energy
will generate and increase the power supply voltage, which can damage the
driver. When performing the operation described above, change the
operating conditions so that any temporary rise in supply voltage due to
regenerative energy will not exceed 8 V, or connect an electrolytic capacitor”
(recommended specifications: 50 V or above in rated voltage and 10000 pF
or above in capacity) to the power line in parallel.
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6 Connection

6.2 Connecting the connector and crimping the
contacts

Connect the power supply, motor and I/O signals to the driver by using the supplied
connector housing and contacts. Optional motor cables and driver cables (sold
separately) are also available. See page 45 for details.

| 110
51103-1200
:‘ Motor To CN2
: 51103-0600 [ ——
To CN3
[
-
=]

Power supply
51103-0200
To CN1

o High-torque type and geared type (CMK223SG)

PK2200P, PK2235G 110
Motor §1103-1200
51065-0600 Motor - To CN2

51103-0600

Motor 51103-0200
51103-0600 To CN1
« PK260IP

Motor
51067-0600

« PK230P, PK240P ‘% Power supply

m « When connecting a motor, affix the cable at the connection part to prevent
the connection part from receiving stress due to the flexing of the cable.
Make the cable's radius of curvature as large as possible.

» Have the connector plugged in securely. Insecure connection may cause
malfunction or damage to the motor or driver.

When pulling out a connector, pullit out by slightly expanding the latch part
of the connectors using a precision screwdriver.

¢ Always wait at least & seconds after switching off the power supply before
switching it back on again or connecting/disconnecting the motor cables
connector.
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M Connector housings and contacts (supplied)
When crimping contacts for connectors, be sure to use the crimping tool specified by

the connector maker.

6 Connection

Application Connector housing Contact Crimping tool
51103-0200: 2 poles
Power supply (CN1) (Molex)
) 51103-1200: 12 poles 50351-8100 | 57295-5000
VRSN (O (Molex) (Molex) (Molex)
Motor (CN3) 51103-0600: 6 poles

(Molex)

W LIGH | When connecting a motor, affix the cable at the connection part to prevent the
connection part from receiving stress due to the flexing of the cable. Make the

cable’s radius of curvature as large as possible.

M Suitable cable

Power supply cable

Use a cable of AWG22 (0.3 mm?).
Keep the wiring distance as short as possible [less than 2 m (6.6 ft.)] to suppress the

effect of noise.

|/O signals cable

Use a cable of AWG24 to 22 (0.2 to 0.3 mm?),
Keep the wiring distance as short as possible [less than 2 m (6.6 ft.)] to suppress the

effect of noise.

« Separate |/O signals cable at least 100 mm (3.94 in.) from electromagnetic
relays and other than inductance loads. Additionally, route I/O signals cable
perpendicular to power supply cables and motor cables, rather than in a

parallel fashion.

« If the motor cable or power supply cable generates an undesirable amount
of noise, shield the cable or install a ferrite core.
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6 Connection

6.3 Connecting the power supply

Connecting the power supply to the driver’s CNI1.
Use a power supply that can supply the following current capacity.

Driver model CMD2109P | CMD2112P | CMmD2120p
PoerSGRY 24 VDC#10%
input voltage

Power supply

) 1.5A or more 1.7 A or more 2.9 A or more
current capacity

CN1 pin assignments

Pin No. Signal name Description
POWER+ DC power supply input
2 POWER- GND

m * Pay attention to polarity when connecting the power supply. Connecting the
power supply in reverse polarity may damage the driver.

» Do not wire the driver's power supply cable in the same conduit in which
another power supply line or the motor cable is wired.

6.4 Connecting the motor

Connecting the motor lead wires to the driver’s CN3.
With a high-torque type or geared type (CMK223SG), use the supplied motor
cable.

CN3 pin assignments

Pin No. Signal name Description
1 BLUE Blue motor lead
2 WHITE White motor lead
3 RED Red motor lead
4 BLACK Black motor lead
5 YELLOW Yellow motor lead
6 GREEN Green motor lead

m Check the colors of motor lead wires and connect them correctly and securely.
Wrong connection of lead wires or poor contact may damage the driver.
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6 Connection

M Connector type motor

With a high-torque type or geared type (CMK223SG), a connector is also used for
connection on the motor side. Use the supplied motor cable.

If the supplied motor cable is not used, make connection by aligning the motor pin
numbers and driver pin numbers.

m » When disconnecting the connector type motor cable, pull the connector
horizontally along the output shaft to remove. The motor may be damaged if
force is applied in any other direction.

e The motor cables that come with the high-torque type CMK23LIP,
CMK240P and CMK260P have a connector with a lock mechanism. When
removing this type of cable, release the connector lock first. Forcibly pulling
out the cable without releasing the connector lock may damage the motor
and connector.

5 > 2.Pull out the cable horizontally,

1.Release the lock.

6.5 Connecting the I/0

Connecting the IO signals to the driver’s CN2.
CN2 pin assignments

Pin No. Signal name Description
1 CWH+ (PLS+) input { 1
< CW pulse (pulse) input
2 CW- (PLS-) input
3 CCW+ (DIR+) input 4 OO *
12 CCW pulse (rotation direction) input
4 CCW- (DIR-) input
5 AWO+ input p J :
v All' windings off input
6 AWO- input
7 CS+ input A
3 Step angle switching input
8 CS- input
9 ACDOFF+ input )
- Auto current down release input
10 ACDOFF- input
11 TIM+ output o e
Excitation timing output
12 TIM- output

* When 2-pulse input mode, the inputs are CW pulse and CCW pulse.
When 1-pulse input mode, the inputs are the pulse and the rotation direction.
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6 Connection

6.6 About input/output

B Input signals
The signal state represents the “ON: Carrying current” or “OFF: Not carrying
current” state of the internal photocoupler.
= Example of connection with a « Example of connection with a

current sink output circuit current source output circuit
Vo

Vo

<. -

m The CW pulse (pulse) input and CCW pulse (rotation direction) input are of the
5 VDC input specification. If V, exceeds 5 V, connect an external resistor.
Failure to do so may damage the elements.
The AWO input, CS input and ACDOFF input can be connected directly to 5
VDC or 24 VDC.

e CW pulse (PLS) input, CCW pulse (DIR) input
This driver can select either I-pulse input mode or 2-pulse input mode as the pulse

input mode to match the controller used. For details on how to set the pulse input
mode, sce 7.2 “Pulse input mode” on page 37.

2,4,6,8, 10 2,4,6, 8,10

2-pulse input mode

The controller’s CW pulses are connected to the CW+ (pin No.1) or the CW- (pin

No.2), while the CCW pulses are connected to the CCW-+ (pin No.3) or the CCW—

(pin No.4),

* When the CW pulse input changes from the ON to OFF, the motor will rotate one
step in the CW direction.

* When the CCW pulse input changes from the ON to OFF, the motor will rotate
one step in the CCW direction.

Use an input pulse signal with a waveform having a sharp rise and fall, as shown in
the figure:

90% ON:3.0te 525V

) ON T r
CW pulse input . 102 "/ o OFF:0t0 1V
5 us or more | | 5 ps or more
S
2 pys or less 2 s or less 10 ps
o or more

) ON
CCW pulse input
OFF
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6 Connection

m * The interval for switching the motor direction represents the response time
of the circuit. Set this interval to an appropriate time after which the motor
will respond.

= Always set the photocoupler to OFF when not inputting pulse signals.

e Do not input CW pulse input and CCW pulse input at the same time. If one
of these pulses is input when the other is ON the motor will not run properly.

1-pulse input mode

The controller pulses are connected to the PLS+ input (pin No.1) or the PLS— input

(pin No.2), and the rotation direction is connected to the DIR+ input (pin No.3) or

DIR— input (pin No.4).

* When the DIR input is ON, a fall of the PLS input from ON to OFF will rotate the
motor one step in the CW direction.

* When the DIR input is OFF, a fall of the PLS input from ON to OFF will rotate
the motor one step in the CCW direction,

ON:3.0t0 5.256 V
OFF:0to 1V

ON
PLS input
OFF

5 ps or more | | 5ps or more| 10 Hs 10 us

or more or more |
A

2 ps or less 2psorless |

ON
DIR input ccw
OFF

The interval for switching the motor direction represents the response time of
the circuit. Set this interval to an appropriate time after which the motor will
respond.

* AWOQ (All windings off) input

Use the signal only when the motor’s output shaft must be rotated manually for

position adjustment (ON: 4.5 to 26.4 V, OFF: 0 to | V)

¢ When the AWO input is turned ON, the driver stops supplying current to the
motor and the motor’s holding torque is lost. You to adjust the load position
manually.

e When the AWO input is turned OFF, the current supply to the motor resumes,
thereby restoring the motor’s holding torque.

* CS (step angle switching) input
(ON:4.5t026.4 V, OFF: 0to 1 V)
® When the CS input is turned ON, the motor will operate at the base step angle
regardless of the settings of the step angle setting switches.
® When the CS input is turned OFF, the motor will operate at the step angle set by
the step angle setting switches.
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6 Connection

ACDOFF (Auto current down release) input

When the ACDOFF input is turned OFF, the motor current will automatically drop
to the standstill current in approx. 0.1 second after the stopping of pulse output. This
mechanism suppresses heat generation from the motor or driver while the motor is at
standstill.

Keep the ACDOFF input OFF in normal conditions of use.

(ON: 4.5t026.4 V,OFF: 0 to 1 V)

B Output signals

Driver output signals are photocoupler/open-collector output. The signal state
represents the “ON: Carrying current” or “OFF: Not carrying current” state of the
internal photocoupler.

» Example of connection with a » Example of connection with a
current source input circuit current sink input circuit

j 5to 24 VDC 51024 VDC

>J= 11 11

12 12

oV
dov

TIM (Excitation timing) output

When the motor excitation state (combined phases of current flowing) is the
excitation home paosition (step 0), the driver switches on the timing output. The
motor excitation state is reset to the excitation home position when the power supply
is switched on.

When the motor has a base step angle of 1.8%/step, the TIM output turns ON with a
rotation of every 7.2° from the excitation home position in synchronization with a
pulse input. The TIM output behaves differently depending on the combined motor
and number of divisions.

Example of TIM output

Number of divisions
Motor type p y TIM output
Motor with 1.8°/step base step angle 1.8° 0.45° Every 7.2°
Motor with 0.9°step base step angle 0.9° 0.225° Every 3.6°
Geared motor with 18 :1 gear ratio 0.1° 0.025° Every 0.4°

Also, when detecting the mechanical home position for a mechanical device, by
making an AND circuit for the mechanical home position sensor and the TIM output,
the variation in the motor stop position within the mechanical home position sensor
can be reduced and the mechanical home position made more precise.
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6 Connection

» When using the TIM output, stop the motor's output shaft at an integer
multiple of 7.2°.

= When switching the step angle, do this with the motor stopped and the TIM
output ON.

6.7 Timing chart

cw
Meotor operation P
ccw \ \

5sormore|  *4

ON
Power source input
P OFF

2-pulse input mode R N

CW pulse input
PUSSIY OFF

*1 110 ps or more *+3 | 300 ps or more

conflfen (T ) o T

B A T |

ON
DIR input
OFF

ON
AWO input e
OFF Lot

»

] section indicates that the photocoupler diode is emitting light.

*1 10 ps or more™ indicated in connection with the CW/CCW pulse select time (2-pulse input
mode) or direction signal select time (1-pulse input mode) indicates a circuit response time.
Set it to the time required for the motor to respond to the applicable pulse input.

*#2 The specific duration varies depending on the load inertial moment, load torque, starting
frequency, etc.

*3 Do not input pulse signals immediately after switching the AWOQ input to OFF, given that it
will affect the motor’s starting characteristics.

*4 After turning off the power supply, wait at least 5 seconds before turning the power supply
back on.

MI The maximum response frequency is 100 kHz at a pulse duty of 50%.
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7 Setting

7 Setting

7.1 Step angle

Set the motor step angle using the
step angle setting switches (SW-2,
SW-3, SW-4),

Factory setting: OFF (Number of
divisions 1)

Step angle setting switch
(SW-2, SW-3, SW-4)

The three step angle setting switches are used together to set five step angles.

Use an insulated precision screwdriver to change the ON/OFF positions of SW-2,
SW-3 and SW-4.

The ON/OFF combinations of SW-2, SW-3 and SW-4 and corresponding step angles
are shown below.

When the base step angle is 1.8°/step

SW-2 | SW-3 | SW-4 | Number of divisions Resolution Step angle
OFF OFF OFF 1 200 1.8°
OFF OFF ON 2 400 0.9°
OFF ON OFF 4 800 0.45°
OFF ON ON 8 1600 0.225°
ON OFF OFF 16 3200 0.1125°

The step angle is calculated by dividing the base step angle by the number of
divisions.

If the switches are set to any combination other than those listed in the table above,
the number of divisions will become 1 and the motor will operate at the base step
angle.

e Step angles are theoretical values.

= With the high-resolution type, the base step angle is set to 0.9° and the
resolution to 400 (number of divisions: 1),

» With the geared type, the actual step angle is calculated by dividing the step
angle by the gear ratio.

 The step angle set by the step angle setting switches becomes effective
when the CS input is OFF.

= Do not switch the CS input or the step angle setting switch while the motor is
operating, or the motor may misstep and stall. Set the step angle setting
switches when the CS input is OFF and TIM output is ON.
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7.2

7.3

7 Setting

Pulse input mode

Either the 1-pulse or 2-pulse input mode may be selected in accordance with the
controller used.

Use an insulated precision screwdriver to change the ON/OFF position of the pulse
input mode setting switch (SW-1).

The factory setting of the pulse input mode depends on the destination
country. Check the pulse input mode setting in accordance with the pulse
mode in the controller used.

Pulse input mode selector switch
(SW-1)

ON: 2-pulse input mode

OFF: 1-pulse input mode

* When the motor is to be controlled through the CW pulse and CCW pulse, set the
pulse input mode setting switch to ON.

* When the motor is to be controlled through the pulse and the rotation direction
signal, set the pulse input mode setting switch to OFF.

Motor current

Set the motor current using the motor operating current setting switch (RUN) and
motor standstill current potentiometer (STOP).

When the load is light and there is a margin for motor torque, the motor’s operating
vibration and the temperature increase of the motor and driver can be held down by
lowering the motor’s operating current and standstill current.

Motor operating current
3 adjustment volume

Motor standstill current
adjustment volume

STOP RUN
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7 Setting

B Operation current

The motor operating current setting switch (RUN) can be used to set the 16
operating current levels.
Factory setting: F (motor’s rated current)

Dial Operating current (A/phase) [Representative values]
setting CMD2109P CMD2112P CMD2120P
0 0.12 0.29 0.58
1 0.15 0.36 0.68
2 0.28 0.41 0.77
3 0.33 0.47 0.87
4 0.38 0.54 0.96
5 0.43 0.59 1.05
6 0.49 0.66 115
7 0.54 0.72 1.24
8 0.59 078 135
9 0.64 0.84 1.44
A 0.7 0.9 1,68
B 0.75 0.96 1.62
Cc 0.8 1.02 1544
D 0.85 1.08 1.8
E 0.9 1.14 1.9
'3 0.95 1.2 2

m * The maximum value of the motor's operating current is set as its rated
current.

= The actual operating current may vary from the applicable value in the table
depending on the motor used.
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7 Setting

M Standstill current

Set the motor standstill current using the motor standstill current potentiometer
(STOP).

The motor standstill current is the motor operating current multiplied by current
cutback ratio.

Factory setting: 40% of the rated current

L GICH | « Arange of adjustment of the current at motor standstill is within 40% of
motor operating current. When the current at motor standstill is decreased
too much, motor starting or maintenance of the location may be hindered.
Do not reduce it any more than is necessary.

* When operating the potentiometer, use a precision screwdriver.

» When setting the current at motor standstill, be sure to do so after setting
the motor's operating current and turning off the power supply to the driver.

Setting method
Set the motor standstill current using ammeters,

Driver

24 VDC+10%

Motor leads
color

Blue

Black

Yellow

e Check the colors of motor lead wires and connect them correctly and
securely. Wrong connection of lead wires or poor contact may damage the
driver.

» Damage result if the blue, white and red (*) motor lead wires are touched.
Provide an insulation measure to protect against electric shock.
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7 Setting

CMD2109P

Connect a DC ammeter to motor.

. Turn on the driver's power supply.

Use an insulated precision screwdriver to turn the motor standstill

current potentiometer (STOP) to adjust the standstill current.
The sum of readings on two ammeters represents the current for one phase.

[Representative values]

80

70

60

50

40

30

]

20

Current-cutback ratio (%)

10

0
0 1

CMD2120P

2 3 4 5

STOP potentiometer

[Representative values)

6

7

8

80

-~
(=1

[o2}
o

o
o

w
o

n
o

)

Current-cutback ratio (%)
5
o

-
o

o
o
—_

2 3 4 5
STOP potentiometer

6

¥

8

CMD2112pP [Representative values]
80
70
60
50 //

40

30 /
20 =

10 7
0

Current-cutback ratio (%)

0 1 2 3 4 5 6 7 8
STOP potentiometer

Example: Use CMD2109P at an operating
current of 0.95 A/phase.

When the motor standstill current
potentiometer (STOP) is set to “2,” the
applicable standstill current is calculated as
follows:

0.95 A/phase » 10% = Approx. 0.095 A/phase

When the potentiometer is set to “7,” the
applicable standstill current is calculated as
follows:

0.95 A/phase * 51% = Approx. 0.48 A/phase

4. When the setting is complete, turn off the power supply.
After about 0.1 second has passed since the pulse was stopped, the motor’s
operating current automatically decreases to the set value of current at motor

standstill.
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8 Inspection

8 Inspection

It is recommended that periodic inspections be conducted for the items listed below
after each operation of the motor.
If an abnormal condition is noted, stop the use and contact your nearest office.

Inspection items

e Are the motor installation screws loose?

® Are there any abnormal sounds from the motor’s bearing section (ball bearings) or
elsewhere?

* Do any of the motor lead wires have damage or stress, or is there any play at the

section for connection with the driver?

Is there any deviation between the centers of the motor’s output shaft and load

shaft?

e Arethe driver installation screws or connector sections loose?

e s there any dust or dirt on the driver?

e Are there any strange smells or other abnormalities at the driver?

The driver uses semiconductor elements. Handle the driver carefully. There is
a danger of the driver being damaged by static electricity, etc.
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9 Troubleshooting and remedial actions

9 Troubleshooting and remedial

actions
%

During motor operation, the motor or driver may fail to function properly due to an
improper speed setting or wiring. When the motor cannot be operated correctly, refer
to the contents provided in this section and take appropriate action. If the problem
persists, contact your nearest office.

Phenomenon

Possible cause

Remedial action

e The motor is not
energized.

e The motor’s output
shaft can be turned
easily by hand.

Connection error in the motor or
power supply.

Check that the connections
between the driver, motor and
power supply are correct.

Current potentiometer
incorrectly set. If the setting is
too low, the motor torque will
also be too low and operation
will be unstable.

Return the current
potentiometer to its factory
setting and check.

The AWO input is set to ON.

Switch the AWO input to OFF
and confirm that the motor is
excited.

The motor does not
run.

Pulse input line connection
error.

e Check the controller and
driver connections.

» Check the pulse input
specifications (voltage and
width).

The CW input and the CCW
input came ON at the same
time.

Input either the CW input or the
CCW input, and always switch
the other terminal to OFF.

The motor rotates in
the direction opposite
that which is specified.

The CW input and the CCW
input are connected in reverse.

Connect the CW pulses to the
CW pulse input (pin No.1 and
2), and connect the CCW
pulses to the CCW pulse input
(pin No.3 and 4).

Motor operation is
unstable.

Moter connection error.

Check that the driver and motor
connections are correct.

Current potentiometer
incorrectly set. If the setting is
too low, the motor torque will
also be too low and operation
will be unstable.

Return the current
potentiometer to its factory
setting and check.
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9 Troubleshooting and remedial actions

Phenomenon

Possible cause

Remedial action

Loss of synchronization
during acceleration or
running.

The centers of the motor’ output
shaft and load shaft are not
aligned.

Check the connection condition
of the motor output shaft and
load shaft.

The load or load fluctuation is
too high.

Check for large load fluctuations
during motor operation. If
adjusting the motor's operating
speed to low and high torque
eliminates the problem, it is
necessary to review the load
conditions.

The speed of the starting pulse
is too high.

Lower the speed of the starting
pulse,

The acceleration (deceleration)
time is too short,

Lengthen the acceleration
(deceleration) time.

Electrical noise.

Check running with only the
motor, driver and required
controller. If the impact of noise
is recognized, take
countermeasures, such as
rewiring for greater distance
from the noise source, changing
the signal cables to shielded
wire, or mounting a ferrite core.

Motor does not move
the set amount.

Mistake in switching CS input.

Check the CS input state.

Wrong step angle settings.

Check the settings of the step
angle setting switches.

Pulse output count is too low or
too high.

Check whether or not the
number of pulses required for
operation at the set step angle
are being output.

Current does not drop
when the motor stops.

The ACDOFF input is set to ON.

Switch ACDOFF input to OFF,
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9 Troubleshooting and remedial actions

Phenomenon

Possible cause

Remedial action

Motor vibration is too
loud.

The centers of the motor's
output shaft and load shaft are
not aligned.

Check the connection condition
of the motor output shaft and
load shatft.

Motor is resonating.

If the vibration decreases when
the operating pulse speed is
changed, it means the motor is
resonating. Change the
operating pulse speed setting or
install a clean damper (sold
separately) to suppress
vibration.

Load is too small.

Turn the motor operating
current setting switch slightly in
the counterclockwise direction
in order to lower the current.
Vibration will increase if the
motor’s output torque is too
large for the load.

Motor is too hot.

Long continuous operation time
of the motor.

Decrease the operation time of
the motor per session or
increase the standstill time.

| Make sure that the motor case

temperature will not exceed
100 °C (212 °F).

The ACDOFF input is set to ON.

Switch ACDOFF input to OFF.

Motor standstill current
adjustment is too high.

Lower the motor standstill
current.

TIM output does not
work.

CS input switched to ON when
TIM output is not being output.

Switch the CS input to ON when
TIM output is being output.

o dde o



Silicon Photodetectors

Series E

EYE RESPONSE DETECTORS

Centronic Series E photodetectors use the successful Series
5T chip together with high quality glass colour correcting
filters. The resulting spectral response approximates to that
of the human eye making this device ideal for use in general
photometric applications.

ABSOLUTE MAXIMUM RATINGS

-
|

Max. Rating
DC_2 -E;Qé-rse Voltage /4 S A—1— N 15V a
Pea_k_PuIse Curr;ﬁ(trg s, 1% duty—cyc!e_) N | -_-_._ o ﬁ__‘_ﬂ_ 7__-_ = __—_ _ _—zz_)op—A_ = R
Peak DC Current 10mA
| Storage Temperature R;\ge_ ..... P, -25°C to +55°C LF e
| Operating Temperature Range O\ T\ - 25°C fo +75°C
| Soldering Temperature for5 seconds max. 1 200°C

Series E - Typical Spectral Response
(for equal energy source)
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Silicon Photodetectors Series E

* Electrical / Optical Specifications

Characteristics measured at 22° C (+2) ambient, and a reverse bias of 12 volts, unless otherwise stated.
Shunt Resistance measured at +10mV.

Single Elements

. } Active Area ‘ Responsivity ' DarkCurrent NEP WHz*| Capacitance pF |ShuntResistance Spectral |Risetime n
| Type No. | nA Lux' nA A =550 nm Megohms Curve |A=630nm Package
| ‘ Vr=0 | Vr=12V (Page 22) R =50%Q
mm? | mm { Min. ‘ Typ. | Max. | Typ. S Typ. | Max. i Max. Min. J Typ. | Typ.
' | |

OSD1-E | 1 |1.13dia | 1.5 J g .8 !0.5 ’1.5x10"‘, 30‘, 6 100 !1000 1 E ¥ i
OSD3-E | 3 |216x1.4 4 5 . 511 /18x10™ 80, 20 | 60 | 700 1 9 | 1
OSD5-E | 5 |252da | 6 |75 | 10| 2 |19x10 ‘' 130] 35 |40 | 600/ 1 | 9 | 3
_ OSD7.5E 75 2.75x2. 75 8 11 | 1Qess=127 x TO"™ a0, 40 | 30 300 1 10 3
OSD15-E | 15 [38x38 | 16 | 22 4 1013 [5.2x10" 390/ 80 | 5 | 80| 1 [ 12 [ 3
OSD50-E | 50 [7.98dia | 22 |80 40 | 5 J9.8x/1074/1300 [ 270015 | 25] 2 | 26 | 9
OSD60-E 62 79x79 | 26 o 85 | &0 : N\ 1 3 x 1011800+ 310 G | 12| 2 30 9
OSD100-E 100  11.3 dia | 45 60 10020 11.2'x 103 2500+ 520 N 15| 2 45 13

Note: In addition to the Series E listed above, Centronic can provide any other detector in this catalogue with optical filters.
Contact factory directly for more information.

Unit Conversion Table for llluminance

The Series E photodiodes have been colour corrected to provide a photopic response. They can be used as low cost
illuminance monitors for many instrument and industrial applications. The following table provides useful conversion factors
for various illuminance units.

lux i phot | foot-candle watt per square
Ix(Im/m?) | ph(lm/cm?) | fe(Im/ft?) centimetre*
i W/cm? |
1 | 1.000 x 10+ 9290 x 102 | 5.0 x 105 7
1.000 x 10* | % ' 9.290%x10? |  50x107
1.076 x 10" 1.076x 107 ¢ 1 ! 54x10%
20x10° 2.0x 10’ 1.9 x 104 1

" Total irradiance (measured value) by the CIE standard light source "A*.

Highlighted items are Centronic standard products generally available from stock
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