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AUTOMATIC VENDING MACHINE

Mr.Kittinan Wongsa-nga
Mr.Sompong Chaikanya

Mr.Ekkawut Noinamkam

Mr.Phudit Chaidilokpattanakul Advisor

Abstract

Vending machine can be used to sell products without sales person to collect money and use
little space to operate. To develop it, we needs knowledge both in mechanics, electronics and
microcontroller technologies. Most of vending machines in Thailand's market are imported and
available for washing machines, drinking water or selling a few products. We are going to design and
develop a vending machine that can sell more than 10 different products and this machine will
function as refrigerator for beverages. We will use 8-bit AVR microcontroller that is arduino-
compatible. Arduino is an open-source project that has libraries available to control motors, collect

inputs from various sensors.
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effective gear ratio fianily
N,=2n-p (3.10)

o 1 4 f o a 43’ " o @ 4 o
L‘i'lﬂ'lﬁ'l‘iﬂﬂ"l‘l-l'Jﬂlﬂ']ﬂ'lﬂ?’llﬂ‘sﬂﬂ HAZNoIn WLﬂﬂﬂIH1Uﬁﬂ§ﬁﬂﬂ1ﬁQ Lﬁaﬂmmmmmmzmuu
g/ w & w w A A = = B
nut iansan lannngeysnndanu Taendsnuadiedivtadiuy my uaziianuduiu %

A
19



22

KE= ! =
~E = (3.11)
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1o
. & P
Ty (.12)
A9
1 : 2
Kl = lml { . 3} (3.13)
2 20 p
i i
é T A = ﬁ' lﬂ. -
¥R effective rotary inertia[[eff) Fufnnnmsndouivesulaianiiy
=m, - — 3.15
et = ™ G py 019
3 1
Jegr = my N (3.16)
B 1
Jopr = (Wy/g) “Gnp)? (3.17)
Isff = (””!/9)'(”&)2 (318)
Tassrenusanman 1den
Work = F, - Ax (3.19)
2
%9
_ 1
Ax = - » " 56 (3_20)
A9
Work = F; - Ax (3.21)
Wark —— F'I . - AB (322)
2m'p
Work = Typr - AB (3.23)
dash nosh (T.z,) auansam 1dnnuss F, inseiium nu feil
_ : |
Taff = Fi ‘ﬂ (324)
1
Tsff = 5 E (3.25)
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ASATUIN

A19519 4.1 uﬁmahmm'lumsﬂmﬂunﬂmaiwinzunu
¥ pewmesinu Y (Ui yomesuny X Gui) | wewmesunu z Guii)
AT, 14x10™ 4211 5.66
AT, 0.28 12x107 12x107
AT, 11x10™ 1.45 0.432
AT, 0.055 12x10™ 12x10™
AT, 76x107* 2.89 1.38
AT 3.876 12x10™* 30x10™
AT, 7610~ 1.45 1.08
ATy 1.88 12x107 30x10™
AT, 12x10™ 5.49 6.94
KT, 1.38
AT} 12x107*
AT, 2.53
AT, 14x10™
AT, | 042
ATs 7.6x10™
AT 4.37
AT, 14x10™
AT, |07
AT, 14x10™
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1 é,speed(rad/s}
a3
x, " |
g2 |
|
. 1 [
o1 [y 1
| I
| |1 [
| [ L1
ole—rlol—riele
AL AL AL A Al Aty
é,speed{rad/s}
A,
A .
A ,speed(rad/s)
Af‘

31 4.4 nsduaesanuidaFamuaznanlumsaiunuuemesinu Y (Ui) uemesinu X

(NA9) VOINBSLINY Z (819)

fmuald

ﬁaﬂmms'zmuwmnﬂmas(re" )
Ao agayy (7 ad 2}

6
7]
J, ﬂaTmuuﬂmmmswmnamas(kg -m*)
o,

Ao Tunuanufosyeball screw (kg-m*)

—_

Iy ﬂﬂiumuﬂmmmawmload(kg -m*)
W,

-~
g ﬂﬂm'mmmmmﬂuﬁaTuumwﬂﬂaﬂ(m/s )
n

ﬂu'l?i‘lqlﬂ"UENload (N)

oad

ABAUTIIOLUDY ball screw (rev/s)
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P Aoszuziadueaball screw (rev/m)
Avlszanniwuosball screw

T fouseiia (N em)

wewmonAu Y  (1.8°/step)

a :in - d 1 1
wssiiafifaiionamesisduyianm AT
A6, =1.8° =0.0314rad, Ar, =14x10~s
1 sounemasuyu’lyl 200 step
1 stepl917a1 1400 s
159091781 0285 , n=1/028 =3.57 Fe

A

) 9 = _ d
0 =2m =21(3.5T) = 22.43r9d//

91=9’-9° __2243-0 69022”,%
-t (14x107")-0 s

J,, =200g-cm’ <~ 910 spec motor

=2x10" kg - m?

2

n 7]
1
(27P)*n

Wy, 1
J1 = pea +( fgad)( )

. (—;—MRZMWL"“ X )
g

1
(27(50))2(0.9)

= %(2)(0.7 x107)? +(2.4)( )

=4.9x107 +2.7x10°°
=7.6x10"kg-m?

J=J,+J, =(76x107)+(2x107°) =9.6x10 kg - m’

T,=J6,=9.6x10"°x16,022 =1.53N - m
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= d'a d'! d 1 1
wwssliafifaiienemestidluraanm AT,
1 50u1% 200 step

1 step 19171 1100 s

v - 1
- Fev = rev,
15oulnan 0225s wse T 4 4.545 A

¢ - s rad
6, = 27m = 27(4.545) = 28.55 A

b= %6 _2855-2243 grad,

A, 11x107
J=J,+J, =(7.6x107°)+(2x107°)=9.6x10" kg - m’
T, =J'é2

=9.6x107° x 5,563 = 0.534N - m
) — 2 _ d
0, = 2mm = 271(6.58) = 41.347ad//

a da A d 1 v
wussaninaiienemeisiluy M AT,

b =06 _ 41.34—2%;43 _ 24’881;«:%2
Aty (7.6x107) s

J=J,+J, =(76x107)+(2x107°) =9.6x10 " kg - m’
Ty =J-6,=9.6x10" x24.881=2.38N - m

a 4 J
nusalianinaiienemesisshninm A7,

5 _ _ rqd
6, =2m=27(4.167)=26.18"99/

s 04-0 2618
b, = - =21_8167ad
YA, 12x107 AZ

J=J,+J, =(76x107)+(2x107°)=9.6x10" kg - m’
T,=J-6,=9.6x10"°x21.816 = 2.09N - m

wusadafidailesamedisthanm AT,
) - - rad
O, =2m=271(3.57) = 22.43 A

. O,—-0 2243-0
O =—— === =16,0217a4,
A, 14x107° AZ

J=J,+J, =(7.6x107)+(2x107°)=9.6x10" kg - m*

T, =J -6, =9.6x10" x16,021 =1.53N - m
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mussbadipaionemedidusranm AT,
- 4 - rad
0s = 27m = 271(6.58) = 41.34rad//

b = 6 — s =EL22;43= 24’831raa/2
At 7.6x10° s

J=J,+J, =(7.6x107)+(2x107°) =9.6x10 kg - m?
To=J-6,=9.6x107° x 24,881 =2.38N - m

wusadafidailenemeisdhmaanm AT,
) . - rad
0, = 2m =22(3.57) = 22.43 A

_6,-6, _ 22.43-4_14.34 3 3’507,,“/2
At,, 14x10 s

J=J,+J, =(76x107)+(2x107) =9.6x10 " kg - m>
T, =J -0, =9.6x10™" % (~13,507) ==1.29N - m
-usaliainniiqadie 7, =7, = 2.38N - m

0,

mifmﬂaumqﬁ'mmuamEJ'S""iW:ﬁﬂﬁMﬁwmﬁ?a"liif’imuﬂ'lﬁmmsi‘]ustainless steel 303 1A

yield strength 241 MPa
7,=0.6x241=144.6 MPa

Td/2

a
32

16T

TJ’ =7.'d3

NMITATUIN
T=238N-m
16x2.38

3

o 16x2.38
144.6x10° x

d =30.08383x10°°
=438%x10"m.

144.6x10° =
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UBIABIUNY x

F = puN = pu(mg)

= (0.577)(7.57)(9.81)
=42.85N
T=Fer=4285018x107)
=0.642N -m
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30 4.7 uamsusoatummuemesunuy
Haetaw 1: #eny STEP MOTOR

awii 1 defuawdihues STEP MOTOR
it 2 Aefuedunsues STEP MOTOR
aufi 3 defueudduves STEP MOTOR
i 4 desuaeFTeIvee STEP MOTOR

19 5 AenNUMUAA U9 STEP MOTOR

wnetay 2: denuveialulnsnou Insames
awiddony D17 veslulnsneu Insames
awduMaeny GND vedlulasaouInsames
Aedmaeny D18 vee luTnsneu Insames
awahaeny D19 ves lulasneuInsames

vananaw 3: Aoy 1Wides 34V DC WA+ A1)
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311?; 4.8 uansusondumauemesInY X

HNenaw 1: A9nU STEP MOTOR

il 1 Aedueediderves STEP MOTOR

il 2 defuaeddives STEP MOTOR

it 3 Aodumedfues STEP MOTOR

il 4 AofueuduAves STEP MOTOR

i 5 ApumedmAnsves STEP MOTOR

a1 6 AefumA1Iv89 STEP MOTOR
wanenay 2: oy Iidoe 34v DC (LAg+, A1-)
vanatay 3: aenuveia lulasaeuInsames

awdddeny D14 vealulnsaeuInsames

mudv ey GND veslulasneuInsames

amudmdefiu D15 veelulasneuInsames

modvhaeny D16 vedlulnsnouInsaaes
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HUEIAY 1: A0NU STEP MOTOR
Audivnenumedfives STEP MOTOR
fwdmaesrsnua1diuAIUed STEP MOTOR
meidudenuaeiduvee STEP MOTOR
muiiunredumefifuaves STEP MOTOR
aeihmadefUmodd1ves STEP MOTOR

vanea 2: defy IiAes 24V DC LRI+, V17-)

winetay 3: aeduvesa lulasnouInsames
awi 1 e D11 ves'luTnsneuTnsanes
aefi 2 Aoy GND vedluTasneu Insamos
i 3 weru D12 veeluTnsnouInsamod
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U 4.10 uarnsmsae Invounseansoamsog

GND. #0df1Aea1ons17
COIN. meFunaomodsdayaullInsnou Inaaes

DC+12 V. edunsioaio T dura 12 Toad

3N 4.1 yanamsAemeUuveLEATA

WIEIRY 1 ADAUNTIIAINNS

winetav 2 dofuIWiEss +5v

vangia 3 Wundmiuilouussduiterfunuaheweuanwauoada
wingay 4 WuvudenmsandofuiimmeimdmioTimaeidoyn
wineiaw 5 Wuidenmssniedioudoyaduluga Lep

wineta 6 WundmSuileudaanaiad Enable 19 Tuga Lep vhau
et 7-14 (Huvidoya 8 ialasldun7 Ae Do Fusdrwusuwn 14 Ao D7
vneav 15 1uv1Anode 404 Blacklight LED

Huaav 16 L‘ﬂu'ﬂ'ﬁiﬂ@ Cathode
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wineaw 1 Wi Buna snvsteunlas v 24 Toad (ac)

o o id °
MINEAY 2 19MNA 34 1900 (A9 +, A1 -)

- 2
o ar
31N 413 uanawinesdmwaty

HINENaY 1 dUNA 18 V (AC)
WneRY 2 BN SV (DO)UAT +, A1 -)
WaEaY 3 1D1YA 12V (DC)(miAes +, §u -)

WINUIY 4 151WA 24V (DC)(UAT +, 117 -
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¥
wneav 1 1WA 18VAC)RBIA IS FHNaY

¥
winenaw 2 TWides ovac)wonsy lulnsneou Tnames
wanenaw 3 Ao Iidhiuminesswnatw 34 V(DC)

wanaau 4 19 220V(AC)
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13197 5.1 uaaImInaasaszu v

wneay | mmaud | snouluiiveea snnuliufinaaiuuee LCD
aday nou@enaum naydendum

1 15 20 20 5
2 14 20 20 6
3 14 20 20 6
4 14 20 20 6
5 14 20 20 6
6 14 20 20 6
7 14 20 20 6
8 14 20 20 6
9 14 20 20 6
10 14 20 20 6
11 14 20 20 6
12 14 20 20 6
13 45 50 50 5
14 48 50 50 2

: i ¥ 32 :
nnnisnaaeusiail1dnldsunsuisndenivuniuaivsaldauldedqadl

¥ "
tszdninm aunsouaai ldedngndes uenvinii lunsdiiveeaiiutisenhisimaufiveusa
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5.3 szuunaln
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a

U7 5.1 vamadumemsindeuilunsniudud

3191 5.2 s 1auaasdvmd) lunsuouaud

a b b0 ¢ d e f 0 g
1 5330 1210 - 360 1153 360 1210 2 6483
2 5330 372 - 360 1153 360 372 B 6483
3 5330 = 720 360 1153 360 - 720 6483
4 5330 - 1506 360 1153 360 5 1506 6483
5 3820 1210 = 360 1153 360 1210 - 4973
6 3820 372 - 360 1153 360 372 - 4973
7 3820 - 720 360 1153 360 e 720 4973
8 3820 - 1506 360 1153 360 > 1506 4973
9 2374 1210 m 360 1153 360 1210 . 3527
10 2374 372 2 360 1153 360 372 = 3527
11 2374 - 720 360 1153 360 = 720 3527
12 2374 = 1506 360 1153 360 . 1506 3527
13 876 890 = 360 1153 360 890 - 2029
14 876 - 1500 360 1153 360 - 1500 2029
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LAY 0.D. _tynauom 02 : BNue 22 Bynauon 32
; d dia. [ poqamun ; Single-Row Angular Contact | Angular Comtact Cylindrical At Spherical AWM Double-~Row
N 3 B s-lf—;].i.g::lns Deep-Groove Small Angle Steep Angle Roller B Roller B Non-Filling Notch
S - Ball Bearing Ball uurina Ball Bearing Ball Bearing Bearing - Bearing L Ball Bearing
% g € g % i B " g % . 5 % % >

4 13 5 - - 0.57 1.19

5 16 5 - - 0.94 1.85

6 19 6 0.53 1.94 0.94 1.85

7 22 7 0.66 2,05 1.35 251

8 - - 0.66 2.05 1.35 2.51

9 26 8 0,93 2.07 1.96 3,49

10 30 9 1.34 4,23 1.96 3.58 - - - - - - - - - 14,3 3.56 5.52
12 32 10 1.48 4.30 3.05 5,25 3.27 5.52 - - - - = ~ = 15.9 5.56 8.10
15 35 11 2.01 5.74 3.51 5.87 4.09 6.54 - - - C = - = 15.9 6.36 9.03
17 40 12 2.43 6.10 4.45 7.34 5.25 8.19 - - - - - - - 17.5 8.19 11.30
20 47 14 3.18 7.61 6.18 9.83 7.25 11.00 - - - = = ~ = 20.6 11,30 15.17
25 52 15 4.03 9.34 6.94 10.77 8,72 12,55 7.70 11.39 721 13.26 - - = 20.6 12.73 16.46
10 62 16 5.83 12.06 10.00 14.95 | 12,55 17.34 11.08 15.80 9.88 17.67 - - - 23.8 18.33 22.B7
35 72 17 6.68 12,19 13.66 19,76 17.09 22.96 15.08 | 20.87 15.35 26.25 - = 5 27.0 24.92 30.57
40 80 18 8.59 14.82 15.66 22.43 21,27 27.41 18.64 26,74 20.74 34.13 23 43,92 60.52 10.2 28.61 34,17
45 85 19 9.61 16.82 17.84 25,19 26,21 30.79 21,23 27.72 22.29 35.91 23 50,28 63.19 30.2 32,57 38,36
50 90 20 10.55 17.49 19.80 27.01 26.03 32.31 22,74 28,79 23,90 37.56 23 53,40 65.41 10.2 36.18 41.03
55 100 21 13.40 20.60 25.05 33.38 32.97 39.96 28.79 35.64 29,86 45,84 25 66.75 81.43 33.3 45.83 50,73
60 110 22 15.53 23.14 30.94 40.36 40,72 48,50 35.55 43,16 37.65 56.07 28 83,21 99,23 36.5 56,51 61,41
65 120 23 17.22 23,85 34,13 44,05 44.95 52,51 41.83 48.95 45,39 66.30 31 99,68 116.60 38.1 62.30 66.75
70 125 24 18.78 26.65 37.42 48.06 49,40 57.40 45.84 53.40 45.39 74.76 31 105,91 121.00 39.7 68.53 72.53
5 130 25 21.40 29.86 41.16 50.73 56.51 62.30 48,95 54,73 56.96 81.00 31 111,70 | 125.50 41.3 75.20 77.00
80 140 26 23.54 30.35 44,50 56.07 | 62.74 69.86 54.73 61.85 60.96 87.22 33 129,00 | 143.70 444 81.43 85.00
85 150 28 28.43 37.82 53,40 64.08 | 72.53 78.76 62.74 68.97 70.75 99.68 36 149 50 | 166.40 49.2 86.77 87.66
90 160 30 31.77 43,79 60.52 73.87 | B5.44 92.56 74.31 82.32 91.67 | 127,27 40 179.80 | 195.80 52.4 98.34 | 100,60
95 170 32 36.85 48,95 69.42 83.66 | 91.67 100.00 77.87 87,66 | 101,46 139.73 43 221,10 | 235.80 55.6 127.30 | 127.30

15
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oynTuon 23

oyndh 03 oynaufa 33
Al Single-Row | Angular Contact| Cylindrical Spherical Spherical Single-Row i
B R e e d A S (AR Roller Roller Faitoaigning Roll FRREpII Erbars
4 b) x4 LS | Ball Bearing & A°WMUY | Ball Bearing o LERITTRY el Notch Ball
L L Ball-Bearing | Ball Bearing Bearing Bearing Bearing Ball Bearing
. = o B g B B Bearing
mm = mm
Cu c f‘“ LH Co c l.':o c Co c Cu c Ca c Ca c co Cc
4 16 0.30 3
5 19 0,30 b
6
7
8
9
10 15 G.61 1 - - 3.76 h.23
12 37 i 12 2.36 7.25 | 4.6} I.48
15 42 1 13 263 | 7.34] s5.43) e72
17 47 1 14 3.65 9.66 6.54 10,41 - - - - - - 19 3.98 | 1l.}12 - - 222 - & 11,97 16.15
20 52 1 15 .00 9.57 7.79 12.24 3.54 13.35 - - - - 21 5.30 | 14.28 - - 22.2 7.79 | 12.24 14,24 19.00
25 62 i 17 6,01 13.84 | 10.64 16.29 12,77 18.78 12.77| 22.83| 26.70| 29,81 24 7.48 | 18.73 - - 25.4 10.64 | 16,29 19.40| 25.i9
jo 72 1 19 7.76 | 16.46 | 14.86 21.581 17.09 23.90 17.53] 30.08| 137.82 | 42.27 27 10.01 24.12 = - 30.2 14.86 | 21.58 27.14] 33.13
35 80 1.50 21 9.83 | 19.36 | 17.89 25.59| 20,56 | 28.21 23,90] 39,29 43.61 | 48,06 i 12.77 | 30.35 - - 34.9 17.89 | 25.59 32.66| 139.43
40 20 1.50 23 12,19 | 22.724 | 22.34 31.33| 25.68 34,44 28.21| 45.83| 57.40 | 60.96 33 15:71 34,49 71.64| 90.78 36.5 22.34 { 31.33 40,81 48.06
45 100 1.56 25: 15,97 | 29.37 | 29.95 | 40.58| 34.40 | 44.94 40.18) 63.19| 76,98 | 75.85 36 19.89 | 41.96| 91.674 111.25] 39.7 29.95 | 40.58 54.73| 62,74
30 110 2 27 17,49 | 33.42 ) 35.64 | 47.61) 40.94 | 52,51 | 49.39| 75.65| 81.43 85,88 40 23.50 | 49.39|117.92] 140.62| 44.4 35.64 | 47.61 | 64.97] 73.42
55 120 & 29 22,52 | 39.16 | 41,83 | 55.18) 48,06 | 60.52 | 60.52] 92.11 96.12 | 101.46 43 28.03 7.85 145,07 168,21 49.2 41.83 | 55,18 76.54] 84,55
60 130 b 4 31 26.61 43.88 | 48.50 | 62.74 55.62 69,42 68.97] 103.68 | 111,25 115.70 46 32.93 | 67.19]|171.77] 197.13 54,0 48.50 | 62.74 £88.55| 97.C1
5 140 2 33 29.37 | 47.61 ] 55.62 71.20) 64.08 78.32 76.091113.92135,72]137.95 48 38.63 | 73.87|187.34| 214,04 58,7 - - 101,90 109,47
70 150 2 35 35.51 57.40 | 63.19 80,10 72.98| 88.11 92.56]133.94(151.30153.52 51 44,50 | B4.10| 220,27 248.31 63.5 - = 115,70] 123,26
75 160 2 37 18.36 | 60.96 | 71.64 B7.22] 82.32| 95.67 |113.92] 162.42 169,10 173.55 55 46.72 87.221250.09] 277.68 68,3 - = 130.83] 134,39
A0 170 2 39 42,23 )| 68,08 | 80,10 | 94.78] 92,11 | 103.68 |113.92] 162.42]191.35 191,35 58 57.85 | 106,35 286.58] 317.73 68.3 - - 146,40 145.51
25 180 2.50 41 48.50 |~75.20 | 89 44 [ 101,90 102,79 | 112.14 | 135.72] 190.90 = - 60 61.41 | 108.13|306.16] 339.98 73.0 - = 142,400 142,84
3[) 190 2.50 43 56,07 | 89.89 | 9y.. 109,911 113,92 ] 120,15 | 148.18] 206,92 - - 64 68.53 | 117.48]379.14] 403.17 73.0 = = 158,42} 153.97
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YN LUK MGUONETY O

ynau LR ugudnaTe 1

oynin 10 oynsulf 30 oyn3udn 31
‘g% | 0.D. | ¥ 0.0, | ¥
d D faan Single-Row Angular Contact Double~Row 5 D fnian *
= = [ o e o™ | s | | LN et
) B Ball Bearing | Ball Bearing B Roller Bearing m B
mn wn o
Co Cc Ca Cc CB c co c 0° H

4

5

6

7 19 0.30 6 - 1.51

8 22 0.30 7 - 2,51

9 24 0.30 7 - 2,60

10 26 0.30 8 1.96 3,51

12 28 0.30 8 2,22 3.92

i5 32 0.30 9 2,51 4,29

17 35 0.30 10 2.78 4,63

20 42 0,60 12 4,45 7.21

25 47 0,60 12 4,94 7.74 - - 16 10. 86 16,42

30 35 1 13 6.90 | 10,19 - - 19 14,06 20,51

35 62 1 14 8.50 | 12,28 10,90 14,46 20 19,62 27,01

40 68 1 15 9.30 | 12,90 12,37 15,53 21 24.07 32,31

45 75 1 16 12,15 | 16,15 14.95 18,42 23 28.97| 37,96

50 80 1 16 13,08 | 16,78 | 16.73 19,62 23 31.86 | 40,27

55 90 1 18 17.00 | 21,76 22.12 25,81 26 42,45 52,51

60 95 1 18 18.29 | 22,65 | 23.36 26.43 26 46928 | 55,62

65 100 1 18 19.62 | 23,50 | 25.81 27.99 26 50.28 | 58.74

70 110 1 20 24,39 | 29,28 | 31.06 34.18 30 66.75| 75.65

75 115 1 20 26,12 | 30,39 | 34.35 36,22 30 66.75| 75,20

80 125 1 22 31,28 | 36,67 | 42,01 44,28 34 82,77] 92,56

85 130 1 22 33,55 | 38,09 | 44.10 | 45,39 34 89.44 1 97,01

90 140 1.50 24 39,11 | 44,50 | 52.51 54.29 a7 103.68 | 113,03

95 145 1.50 24 41.87 | 46,72 | 55.18 55.62 7 111,25 118,81
100 150 1,50 24 41.87 | 46,28 57.85 | 56.96 37 119.26 | 124,15

*
wudvuiu spherical roller whwiuoynsufid 30 fvuan i fusngaoy 120 mm
*uudouwy sphertcal roller Amiusyn s 31 fdvuaniSusangaon 110 mm
’uu&mﬂﬂ a taunia 20° 1o dunuy small angle
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VEXTA
----- . Thank yo;J for p-l.jrchasmg Orlenm l‘;lotc;r products
0 P E R ATI N G M AN U AL Yo obtair- the. bast performance lrom your equtpmejnt p|ease

read this manual thoroughly before use.

5-Phase Stepping Motor/Driver Package

CSK Series

C-MOS Input Type

CSK543-NA CSK543-NB

CSK544-NA CSK544-NB

CSK545-NA CSK545-NB

CSK564-NA CSK564-NB

CSK566-NA CSK566-NB

CSK569-NA CSK569-NB

Photocoupler Input Type

CSK543-NAP CSK543-NBP

CSK544-NAP CSK544-NBP A

CSK545-NAP CSK545-NBP ’
- CSK564-NAP CSK564-NBP

CSK566-NAP CSK566-NBP

CSK569-NAP CSK569-NBP

Contents R N S o g e e e ey e R e o]

Components

Bolore LISe .unvmiainmuimms g

© Copyright Oriental Motor Co., Ltd. 1995

---------------------------------

---------------------------------

2 Adjusting the Driver OQutput Current ... 10

3 InStallation cussmnmnsomsssnssam 14
4 SpECHICAtIONS ... 16
8 Dimensions ....c.ccccineeiesciiiensnnniaines 20

Trouble ShOOUAY ... cuoresscssisssassaassssinis 22



Components L
m
Type of Package Madel Motar Model Driver Madel
Signal Input /Output Single shaft Double Shaft Single Shaft Double Shaft
CSK543-NA C5K543-NB PK543-NA PK543-NB
CSK544-NA CSK544-NB PK544-NA PK544-NB CSD5807N
CSK545-NA CSK545-NB PK545-NA PK545-NB
CSK564-NA CSK564-NB PK564-NA PK564-NB
C-MOS tnput Type CSK566-NA CSK566-NB PK566-NA PK566-NB CSD5814N
CSK569-NA CSK569-NB PK569-NA PK569-NB
Accessories: Connector Housing:  1-171822-2 (AMP) 1 piece
171822-5 (AMP) 1 piece
Contact: 170204-2 (AMP) 20 pieces
Operating Manual
Type of Package Model Mator Model Driver Model
Signal Input /Qutput Single shaft Double Shaft Single Shaft Double Shaft
CSK543-NAP CSK543-NBP PK543-NA PK543-NB
CSK544-NAP CSK544-NBP PK544-NA PK544-NB CSDS807N-P
CSK545-NAP CSK545-NBP PK545-NA PK545-NB
CSK564-NAP CSK564-NBP PK564-NA PK564-NB
Photocoupier Input Type CSK566-NAP CSK566-NBP PK566-NA PK566-NB CSD5814N-P
CSK569-NAP CSK569-NBP PK569-NA PK569-NB
Accessories: Connector Housing: 171822-3 (AMP) 1 piece
1-171822-2 (AMP) 1 piece
171822-5 (AMP) 1 piece
Contact: 170204-2 (AMP) 25 pieces

Operaling Manual

M Product Number Code

CSK569-N

—— — —

CSK Series

Installing Base Size

5-Phase

Stepping Motor/Oriver Package

AP

T-—— Type of Signal Input/Quiput No letter: C-MOS Input Type
P: Photocoupler Input Type

Shaft Type  A: Single Shaft

———— Length of Motor Case

4: 42mm sq.
&: 60mm sq.

B: Double Shaft

New Pentagon Drive System



57
Before Use

e T e e T e P T e e S a0

1. Heat Generation
Under some operating conditions, the motor and driver can generate intense heat. Use the product such that the
temperature, when it is mounted in a unit does not exceed 100°C for the motor case and 85°C for the driver heat sink.

2. Motor/Driver Combinations ; '
Do not use the motor/driver assembly you have purchased in other combinations.

3. Handling the Motor )
Never disassemble the motor or loosen the screws. Once the motor has been disassembled or the installation screws

loosened, performance.drops markedly.
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Connections

B e e o R e ) A N3 Ao = 3
1. C-MOS Input Type Model: CSK54[3-N[] and CSK56(J-NC]

B Connecting Diagram

CSD580TN , CSD5814N

24V Power +
Supply - §
PKE40-NO
:I PKE8CI-NO
SVP +
=l Bl
..i Kk | 2
,g (] G g
: . Hor 8
g :] B a
= g
|8 RN
[]
& j K: Black
E :] GfGraun
HHEE g i
EHEE {F B B: Blue
gféggﬁ
1
SHEEHEE

Your Controller

S

Assembling the Connector )
* The suilable wire size for the CN1 and CN2 connectors is AWGZ20 to AWG26.
Use a wire rated at AWG20 to AWG22 for the power supply line. _
* Use a dedicated assembling tool (AMP722560-1, etc.) when assembling the connectors.

Precaution on Connection i :

* Assemble the connectors firmly using a dedicated assembling tool. Always check the conductivity of the connector using
a tester. Misassembling or miscontact will damage the motor and driver.

* Keep singal lines as short as possible. . ) ) . )

* Signal lines should be kept away from power lines (power supply lines and motor lines). Do not bind the signal lines and
power lines together. L . . )

= If electrical n?)?ss generated by the motor lead wires cause problems, try shielding the motor lead wires with conductive
tape or wire mesh.

Before Turning On the Power . ’

* Always chec?( the connection of the power line (arranged +24V, +24V, GND, GND, +5V, GND left to right as seen facing
the connector CN1).

* Is the connector properly and firmly connected?



M Power and Signal Inputs
Driver Model: CSD5807N and CSD5814N

59

Gonnector | Pin Name of Signals Functions Electrical Characteristics
No. No. 5
1 |+24V *Connect + and - wires of 24V DC. 24V+10%
2 Power Supply 2A min.
3 |GND for Motor Ripple Voitage: 5Vp-p or less
4
5 |+85V Power Supply | *Connect + and - wires of 5V DC. V5%
6 |GND for Logic Circuit | *Use stabilized power supply. 0.1A min.
7 {CW Pulse Input *The motor rotates one step at rising edge of the puise. [L:0 ~ 1.5V
*The motor will not operate properly when inputting a {H: 3.5 ~ 5V
pulse signal while either the CW or GCW pulse is at "L™ |Pulse width: 3 ys min.
8 |CCW Pulse Input level. Pulse duty: 50% max.
**H" level is selected when these terminals leave
unconnected.
9 |Excitation-Timing Output | = A signal is output whenever the motor excitation {30V DC max.
CN1 sequence returns to step "0" in synchronization with |15mA max.
the input pulse signal. Open-Collector Output
*A signal is output every 10 pulses in full step mode
and every 20 pulses in half step mode.
10 |Automatic-Current- * At “L" level, automatic-current-cutback-at-motor- |L:0 ~ 1.5V
Cutback-Release Input standstill function is cancelled. H:35 ~ 5V
*xWhen this terminal leave unconnected, "H" level is
selected and output current is reduced to one half of
the rated value during motor stops. i :
11 {Output-Current-OFF Input | *At "L" level, current to the motor stops, allowing the |L:0 ~ 1.5V
motor shaft to be rotated by hand. . |H:35 ~ 5V
*When this terminal leave unconnected, "H" level is
selected and normal operation is avaifable.
12  |Step-Angle-Select Input * Full step at "L level and half step at "H" level L0~ 15V
*When this terminal leave unconnected, "L" level (i.e. |H:3.5 ~ 5V

full step) is selected.

Note: GND of 24V and 5V is internally connected.
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2. Photocoupler Input Type Model: CSK54(1-NJP and CSK56(1-NIP

M Connecting Diagram

CSD5807TN-P , CSDSB14N-P

24V Power *+ ”‘:’ ]
Supply - SN {% z .
N.C — PRE4C1-NO
” PKSSCI-NOY
g /o
30 il I -
% Kk | 2
sl Lrale
CW Putse Input j(:)( _ g E 8 g
+
cowpasin X X__- ] 0 : P
2 15 g
= output-Carrent- O tnput X_ X - a9 %
8 +15(3 : \
= Step-Angle-Selectinput X X - 2
g +*
>
Gurnnl-Cum-BeluuD( = % K: Black
mpt i :] G: Green
~ 0O: Orange
Excitation-Timing OummX:X =I5 e
= B: Blue

Assembling the Connector .
* The suitagle wire size for the CN1, CN2 and CN3 connectors is AWG20 to AWG26.
Use a wire rated at AWG20 to AWG22 for the power supply line. )
* Use a dedicated assembling tool (AMP722560-1, etc.) when assembling the connectors.

Precaution on Connection L ;

* Assemble the connectors firmly using a dedicated assembling toal. Always check the condlctivity of the connector using
a tester. Misassembling or miscontact will damage the mt‘.;:o:t and drw?l;i ’

* Use twisted-pair wires for signal lines and keep them as short as possible. ) ) . )

» Signal lines ghoufd be kept away from power lines (power supply lines and motor lines). Do not bind the signal lines and
power lines together. o , . ;

* If electrical no?se generated by the motor lead wires cause problems, try shielding the motor lead wires with conductive
tape or wire mesh.

Before Turning On the Power ) ;
* Always chec?c the connection of the power line (arranged +24V, GND, N.C left to right as seen facing the connector CN1).
* Is the connector properly and firmly connected?
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Connector | Pin Name of Signals Functions Electrical Characteristics
No. No.
1 +24V Power *Connect + and - wires of 24V DC. 24V+10%
CN1 2 GND Supply 2.1A min.
3 N.C - -
1 +CW *When a negative logic pulse is input to the CW - { L: 0 ~ 0.5V
CW Pulse terminal, the motor rotates one step clockwise at { H: 4~ 5V
2 | -CW Input rising edge of the pulse. Pulse width: 5 s min.
Pulse Rise/Pulse Fall Time:
3 +GCW *When a negative logic pulse is input to the CCW - 2 s max.
CCW Pulse terminal, the motor rotates one step counterclockwise | Pulse duty: 50% max.
4 -GCW Input at rising edge of the pulse. Input impedance: 220Q
Input Current: 20mA max.
5 +H.OFF Qutput-Current- | *At “L" level (photocoupler is ON), current to the motor
6 -H.OFF OFF Input stops and the motor shaft can be rotated by hand.
CN2 7 |+HULLHALF | Step-Angle- *Half step at "L" level (photocoupler is ON) and full step | L: 0 ~ 0.5V
8 [-HULL/HALF { Select Input at "H" level , H: 4 ~ 5V
9 +C.D.INH | Automatic- *At “L" level (photocoupler is ON), the automatic- | Input Impedance: 220Q
Current-Cutback- | currept-cutback-at-motor-standstill function is | Input Current: 20mA max.
10 | -C.D.INH | Release input cancelled.
* A signal is output whenever the motor excitation | 24V DG max.
11 | +TIMING |Excitation- sequence returns to step “0° in synchronization with | 10mA max.
Timing Qutput the input pulse signal. (Output transistor is ON) Photocoupler Open-
12 | -TIMING . *A signal is output every 10 pulses in full step mode | Gollector Output
and every 20 pulses in half step mode.
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Input/Output Signals
B R e e P s B b s e o S e S

1.C-MOS Input Type  Model: €SK54(1-N[] and CSK56(1-NCJ

B Input/Output Signal Circuit

CW Puise Input, CCW Pulse Input, Automatic-Current-Cutback-
Qutput-Current-Off Input Step-Angle-Select Input Release Input
C-MOS l[c-Mos
level favel
1o
® % A J_
10kQ AT0pF -
GND i
T e
L: 0~15v L : 0~1.8V L : 0~1.5V
H : 3.5~5v . H : 35~5v H : 35~5V
Excitation-Timing Output
30V max.
15mA max,
®
(&)
M Timing Chart

Current-Cutback

- _Llﬂpubcmﬂm'o" Never input pulse signals
l R during this period.
Motor I _L‘—\_I_
r

- | it ]
3 p sec min. ole v
CW Pulse Input

— UL

Note 2
CCW Pulse Input

100msec min.
Automatic-Current-

Cutback-Release Input

. Nole
Output-Current-Off Input

Il St
Step-Angle-Select [nput b ]

Half Step

Note 1: It is recommended to wait a period of time before inputting the output-current-off signal to allow the motor
oscillations to end. This time varies with the load inertia, the load torque and the starting pulse rate, etc. Signal
input must be stopped before the motor stops. ) )

Nate 2: Never input pulse signals immediately after switching the output-current-off signal to *H" level or the motor may
lose synchronism. In general, an interval of 100msec. (minimum) is requ!rad. N

Note 3: The motor will not operate properly when inputting a pulse signal while either the CW or CCW pulse is at "L" level.
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2. Photacoupler Input Type Model: €SK54(J-NJP and CSK56(1-NJP

M Input/Qutput Signal Circuit

CW Puise Input, CCW Pulse Input, Output-
Current-Off Input, Stap-Angle-Select Input,

Automatic-Current-Cutback-Release input Excitation-Timing Output
2200
®-
V% SIS
e A NE)
20mA max. 10mA max.
24V OC max.
M Timing Chart
Current-Cutback
SN
ow Lr'—IJ ‘\_Llﬂ)ut_-(iu-mnl-()li
Motor | __L"‘I_L
Y
cew ;
——n—-— § i sec min,
CW Pulss Input W—
CCW Pulse Input —m
100msec min,
Automatic-Current- i
Cutback-Release Input W
Nole
: 1
Output-Current-Off Input
—YAa
Step-Angle-Select Input oy HalSlp ; ,
Full Step - e

: The Photocoupler diode lights in shaded area.

Note 1: It is recommended to wait a period of time before inputting the output-current-off signal to allow the motor

oscillations to end. This time varies with the load inertia, the load torque and the starting pulse rate, etc. Signal
input must be stopped before the motor stops.

Note 2: Never input pulse signals immediately after switching the output-current-off signal to "H" level or the motor may
lose synchronism. In general, an interval of 100msec. (minimum) is required.

Note 3: The motor will not operate properly when inputting a pulse signal while either the CW or CCW pulse is at *L" level.
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Adjusting the Driver Output Current

1.C-MOS Input Type  Model: €SK54[]-N[] and ¢SK56(1-N[J
The rated output current is set at the factory. When it is necessary to change the current setting, follow the procedures
described below. R

M Connecting an Ammeter

CSOS80TN , CSDB8 14N PRSACI—-ND
24V Power + PR560-NO
_ Supply - % N
= > , .
. S\éPomr + [+ g . E
{1} -
i Green | S
[ g
= Onnge | &
-] & Rd | &
{% F Blue g
a
(] = ® O W
.
S- N
0 " The value measured by the ammeter
o—H] represents the total current in two
Automatic-Currant- O phases. The current for one phase is
Cutback-Release Input o | ] equivalent to half of the ammeter value.
Therefore, if the ammeter indicates 1.5A,

the moltor current has been adjusted to

0.75A per phase.
n
M Adjusting the Running Current

1o [CSO380TN (Representaive Value) | g (CSDEBTAN (Reprasentativa Value)

3 =
sy
£ o1 e T
= LT nital Setting = \
= = Initial Setting
= (0.75A/phase) =
£ os / . | S o (1,'4~r '?5")
3 / 3 4 b s
(=] [~ ]
S £
£ 024 g os /
=1 =
. 10
0 1 2 3 4 5 6 1 8 § 10 4 1 2 3 4 6 &6 T 8 9 10

RUN Potentiometer Value RUN Potentiometer Value

1. Short circuit the automatic-current-cutback-release terminal and the GND terminal. (Cancel the automatic-current-
cutback-at-motor-standstill function.)

. Do not input any other signals.

y gfé’er hooking-up the motor and ammeter to the driver as shown in the diagram above, first apply 5V DC, then apply 24V

wn

S 0

- Adjust the motor running current with the RUN potentiometer. _

- When the RUN potentiometer has been turned to the full clockwise position, the output current of the driver will be
0.8A/phase (CSD5807N) or 1.6A/phase (CSD5814N). Even though the driver will output the current, do not operate the
driver beyond the rated current, 0.75A/phase (CSD5807N) or 1.4A/phase (CSD5814N).



| Adiusting the Current at Motor Standstill

Running Current 0.75A/phase
0.75

T T T 1T 11

Initial Setting (0.375A/phase)
b

0.5 \\ /

/

0 1 2 3 4 5 6 7T 8 9 10
STOP Potentiometer Value

0.2§

Current at Motor Standstill [A/phase]

CSD580TN (Representative Value) -

Current at Motor Standstill [A/phase}

65

1.0

Running Current 1.4A/phase
cspss1an  (Representative Value) -

Initial Setting (0.7A/phase)
N

0.5

/

1 2 3 4 5 @

T B

STOP Potentiometer Value

1. After hooking-up the motor and ammeter to the driver as shown in the diagram above, first apply 5V DC, then apply 24V
DC.

2. Disconnect the automatic-current-cutback-release terminal and the GND terminal. (Activate the automatic-current-

cutback-at-motor-standstill function.)

3. Adjust the current at motor standstill with the STOP potentiometer.
4. The current has been set to 50% of the RUN current when shipping.

Note: The current should be adjusted when the driver is not receiving any other input signals.-The current value is changed

with each input of a pulse. '

e

13
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2. Photocoupler Input Type Model: CSK541-N[IP and CSK56(1-N[IP

The rated output current is set at the factory. When it is necessary to change the current setting, follow the procedures
described below.

M Connecting an Ammeter

CSOG80TN-P , CSO5814N-P ) PRE4O-NO
24V Power + ":; S ' PKS6O-NO
Supply - 0| 2 (’\
NC ——|-D
L] S
00 - | 2
._S_E] E Green g
- D E Orange §
| E fd | &
O = Blue g
o o-
BV D - w
* O B S
'_LH 5 ()
Sw1 Hl The value measured by the ammeter
i o L] represents the total current in two
Automatic-Gurrent- 1 phases. The current for one phase is
Cutback-Refease Input &« | ] equivalent to half of the ammeter value.

Therefore, if the ammeter indicates 1.5A,
the motor current has been adjusted to
0.75A per phase.

M Adjusting the Running Current

10 CSDSS0TN-p {Representative Value) 20 ,CSDEBIAN-P Representative Value)
.a’q;‘ Lt :3;_:‘ | et
2 o = 15 -
(=9
=< L1 initial Setting =3 initial Setting
5 o /1 | (0.750/phase) z (1.4A/phase)
£ 4 R 5 0
3 / 4 ) a
= e
S 02 € o8 /

g 5 /
& r = /
10
¢ 1 2 3 4 56 7 8 3 n 0 1 2 3 45 6T 8 9 10

RUN Potentiometer Value RUN Potentiometer Value

1. Tum on the switch SW1 for automatic-current-cutback-release function. (Cancel the automatic-current-cutback-at-motor-
standstill function.)

2. Do not input any other signals.

3. After hooking-up the motor and ammeter to the driver as shown in the diagram above, apply 24V DC.

4. Adjust the mator running current with the RUN potentiometer. ) )

5. When the RUN potentiometer has been turned to the full clockwise position, the output current of the driver will be
0.8A/phase (CSD5807N-P) or 1.6A/phase (CSD5814N-P). Even though the driver will output the current, do not operate
the driver beyond the rated current, 0.75A/phase (CSD5807N-P) or 1.4A/phase (CSD5814N-P).
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M Adjusting the Current at Motor Standstill

Running Current 0.75A/phase
cspseoTN-p  (Representative Value)

I T F I T % 9
Initial Setting (0.375A/phase)

Running Current 1.4A/phase

csosai4n-p  (Representative Vatue)
.75

LN
Initial Setting (0.7A/phase)

N

N4

A

/

1

1
1 2 3 4 5 6 7 8 9 10
STOP Potentiometer Value

0.2s]

bt
o

/,

1 2 3 4 5-'¢ 1 8 9 10
STOP Potentiometer Value

-]

Current at Motor Standstill [A/phase}

Current at Motor Standstill [A/phase]

1. After hooking-up the motor and ammeter to the driver as shown in the diagram above, apply 24V DC.

2. Tumn off the switch SW1 for automatic-current-cutback-release function. {Activate the automatic-current-cutback-at-
motor-standstill function.)

3. Adjust the current at motor standstill with the STOP potentiometer.
4. The current has been set to 50% of the RUN current when shipping.

Note: The current should be adjusted when the driver is not receiving any other input signals. The current value is changed
with each input of a pulse.

T

13
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Installation

%

1. Precaution on Installation
Installing motors and drivers in place that meet following conditions.

* Install the motor tightly against a metal surface with good thermal conductivity such as steel or almimum.

* Free from dust, oil mist, salt or corrosive gas.

* Free from excessive vibration or shocks.

* Leave at least 25mm of open space between each side of the driver and any other apparatus or structures.

* In the case that the drivers are localed close to a large noise source such as high voltage lines, high voltage machines or
power units, etc., take steps to prevent noise interference, either by inserting noise filters or connecting the driver to a
separate circuit.

* Good ventilation and radiation.

* Ambient temperature is 0C to +40°C.

* Take care that pieces of conductive material (filings, pins, pieces of windings, etc.) not to enter the drivers.

2. Installing the Motor '
Install the motor tightly against a mounting plate referring to the panel cut out shown below.

CSK56[0] Type
Hexagonal Socket Screw

Spot Facing or
Through Hole for Pilot

CSK54[] Type
Hexagonal Sacket Screw *

 Spot Facing or
Through Hole for Pilot

L -
& W Hexagonal Nut
W/ W/ Spring Washer
Mounting Plate Mounting Plate
M Panel Cutout for Motor Mounting
¥
r
unit:mm —
B 4-9C
£ N
i N 8.5 min.
il " Shaft Hole

$85min.

A
1" ’Spol Facing or
~=l—1_  Through Hole

B Thickness of Mounting Plate  unit:mm
Model Thickness of $A 8 ¢C ¢0
Mounting Plate
CSK543 2 minimum 22H8 31+0.1 35 43.8+0.2
CSK544 3 minimum 22H8 3101 35 43.8+0.2
CSK545 4 minimum 22H8 31+04 3.5 43.8+0.2
CSK56(] 5~10 36H6 50+0.35 4.5 70.7+0.3

14
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3. Installing the Driver
Install the driver in the following manner to control overheating, as much as possible.

W Horizontal Installation: ' M Vertical Installation:

Position the heat sink on the upper surface.

M Mounting through the Circuit Board

unit:mm

£ . Heat Sink
L b+ 0.3 . 3 )
 — p
1 1
: : ®) @ ®)
ol | ! M3 Screw
b I 1
o 4 ! 1 ;
g | . Spring Washer
] ® L
i |
! | Insulation Type Approx, 10mm

—:-? ﬁ' 4 Spacer Lo
] 4 A X e
L L / \ Chassis
M3 Nut

- : M3 Scraw —
1 1 Effective length of tap
3 ! : in heat sink: 5mm
; i
- i L
: E E Spring Washer
: : & ]
':—¢- '¢§ ; ™~ Chassis
. i aTlgas

Caution: When using screws to install the driver
not to touch any component. The length
of screws should be Smm plus the
thickness of the chassis.

Position the terminal blocks on the upper surface.

Dimensions a b [+

G-MOS Input Type CSK54(1-N[], CSK56[1-N[] 56 50 23.5

Photocoupler input Type CSK54(J-N[JP, CSK56( -N[ P 57 61 24.5
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Specifications
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M C-MOS input Type

Package Model  Single Shaft CSK543-NA CSK544-NA CSK545-NA
Double Shaft CSK543-NB CSK544-NB CSK545-NB
Motor Model  Single Shaft PK543-NA PK544-NA PK545-NA
Double Shaft PK543-NB PK544-NB PK545-NB
Maximum Helding N-m 0.13 0.18 0.24
Torque kgem 1.3 1.8 24
Rotor Inertia kg - m? 35 X 107 54 X 107 68 X 107
gem? 35 54 68
E Resistance per Phase Q/Phase 1.7 2.2 2.2
5| Mass kg 0.21 0.27 0.35
g Step Angle 0.72°

Insulation Resistance

100MQ or more under normal ambient temperature and humidity when the megger reading
between the windings and the frame is DC500V.

Dielectric Strength

Under normal ambient temperature and humidity, sufficient to withstand 0.5kV at 50Hz applied
between the windings the frame for one minute.

Insulation Class Class B (130°C)

Ambient Temperature -10'C ~ +50°C

Driver Model CSD5807N

Voltage 24V DC £10% 1.3A minimum
5V DG £5% 0.1A minimum

Output Current 0.1 ~ 0.75A/phase

Excitation Mode

Full Step: 0.72"/step
Half Step: 0.36"/step

Pulse Signal Input

- 2-Pulse Input, G-MOS Negative Logic Input

Automatic-Current-Cutback-
Release Input

Driver Unit

C-MOS Negative Logic Input

Output-Current-Off Input

C-MOS Negative Logic Input ,

Input/Qutput Signals

Step-Angle-Select Input

C-MOS Positive Logic Input

Excitation-Timing Qutput

Open-Collector Qutput, 30V DC 15mA maximum

Mass kg

0.12

Ambient Temperature

-10°C ~ +40C

Note: The value given for holding torque is the value operated with rated current and 5 phase excitation.
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Package Model-  Single Shait CSK564-NA CSK566-NA CSK569-NA
Double Shaft CSK564-NB CSK566-NB CSK569-NB
Motor Model  Single Shaft PK564-NA PK566-NA PK569-NA
Double Shaft PK564-NB PK566-NB PK569-NB
Maximum Holding N-m 0.42 0.83 1.66
Torque kgem 42 8.3 16.6
Rotor Inertia kg-m? 175 X 107 280 X-107 560 X 107
gem? 175 280 560
= | Resistance per Phase Q/Phase 0.7 1.1 1.7
= [ Mass kg 06 0.8 13
S| Step Angle 0.72"
Insulation Resistance 100MQ or more under normal ambient temperature and humidity when the megger reading
between the windings and the frame is DC500V.
Dielectric Strength Under normal ambient temperature and humidity, sufficient to withstand 1kV at 50Hz applied
- between the windings the frame for one minute,
Insulation Class Class B (130C)
Ambient Temperature -10C ~ +50°C
Driver Model CSD5814N
Voltage 24V 0C %:10% 2A minimum
SV DC £5% 0.1A minimum
Output Current 0.1 ~ 1.4A/phase
Excitation Mode Full Step: 0.72"/step
. Half Step: 0.36"/step
5 ., | Pulse Signal Input 2-Pulse Input, C-MOS Negative Logic Input
2| & ["Automatic-Current-Cutback- C-MOS Negative Logic Input
=1Z | Release Input :
;3 Output-Current-Off Input C-MOS Negative Logic Input }
3 | Step-Angle-Select input C-MOS Positive Logic Input
= Excitation-Timing Output Open-Collector Output, 30V DC 15mA maximum

Mass kg

0.12

Ambient Temperature

-10C ~ +40C

Note: The value given for holding torque is the value operated with rated current and 5 phase excitation.
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M Photocoupler Input Type
Package Model  Single Shaft CSK543-NAP CSK544-NAP CSK545-NAP
Double Shaft CSK543-NBP CSK544-NBP CSK545-NBP
Motor Model Single Shaft PK543-NA PK544-NA PK545-NA
Double Shaft PK543-NB PK544-NB PK545-NB
Maximum Holding N-m 0.13 0.18 0.24
Torque kgem 13 1.8 2.4
Rotor Inertia kg-m? 35 X 107 54 X 107 68 X 107
gem? 35 54 68
E Resistance per Phase Q/Phase 17 2.2 2.2
5 | Mass kg 0.21 0.27 0.35
2 | Step Angle 0.72"

Insulation Resistance

100M 0 or more under normal ambient temperature and humidity when the megger reading
between the windings and the frame is DC500V.

Dielectric Strength

Under normal ambient temperature and humidity, sufficient to withstand 0.5kV at 50Hz applied
between the windings the frame for one minute.

Insulation Class Class B (130°C)
Ambient Temperature -10°C ~ +50C

Driver Model CSD5807N-P
Voitage 24V DC F10% . 1.3A minimum
Output Current 0.1 ~ 0.75A/phase

Excitation Mode

Full Step: 0.72"/step
Half Step: 0.36"/step

Pulse Signal Input 2-Pulse [nput, Photocoupler Input
= Input Impedance 220 Q, Input Current 20mA maximum
= El Pulse Width 5 » sec minimum, Pulse Rise/Fall Time 2 u sec minimum
Zla L:0 ~ 0.5V, H: 4 ~ 5V
213 | Output-Current-Off Input Photocoupler Input
g Step-Angle-Select Input Input Impedance 220 Q, Input Current 20mA maximum
£ | Automatic-Current-Cutback- L:0 ~ 0.5V, H: 4 ~ 5V
Release Input
Excitation-Timing Qutput Photocoupler Open-Collector Output, 24V DC 10mA maximum
Mass kg 0.12
Ambient Temperature -10C ~ +40°C

Note: The value given for holding torque is the value operated with rated current and 5 phase excitation.
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- Package Model  Single Shaft CSK564-NAP CSK566-NAP CSK569-NAP
Double Shaft CSK564-NBP CSK566-NBP CSK569-NBP
Motor Model Single Shaft PK564-NA PK566-NA PK569-NA
Double Shaft PK564-NB PK566-NB PK569-NB
Maximum Holding  N-m 0.42 0.83 1.66
Torque kgem 4.2 8.3 16.6
Rotor Inertia kg -m? 175 X 107 280 X 107 560 X 107
gem? 175 280 560
‘Z | Resistance per Phase Q/Phase 07 1 1.7
= [ Mass kg 0.6 0.8 13
g Step Angle 072
Insulation Resistance 100MQ or more under normal ambient temperature and humidity when the megger reading
between the windings and the frame is DC500V.
Dielectric Strength Under normal ambient temperature and humidity, sufficient to withstand 1kV at 50Hz applied
between the windings the frame for one minute.
Insulation Glass Class B (130°C)
Ambient Temperature -10'C ~ +50°C
Driver Model CSD5814N-P
Voltage 24V DC %10% 2A minimum
Output Gurrent 0.1 ~ 1.4A/phase
Excitation Mode Full Step: 0.72"/step
Half Step: 0.36"/step
Pulse Signal Input 2-Pulse Input, Photocoupler Input
- Input Impedance 220 Q, Input Current 20mA maximum
§ & Pulse Width 5 1/ sec minimum, Pulse Rise/Fall Time 2 s sec minimum
2|5 L:0 ~ 0.5V, H: 4 ~ 5V
= :f_‘;. Qutput-Current-0ff Input Photocoupler Input ~ }
§ Step-Angle-Select Input Input Impedance 220 Q, Input Current 20mA maximum
& ["Automatic-Current-Cutback- L:0 ~ 05V, H: 4 ~ 5V '
Release Input
Excitation-Timing Output Photocoupler Open-Collector Qutput, 24V DC 10mA maximum
Mass kg 0.12
Ambient Temperature -10C ~ +40°C

Note: The value given for holding torque is the value operated with rated current and 5 phase excitation.

19
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Dimensions unit:mm

M Motor
PK54(J-NA (Single Shaft) « scale 1/2

5922
L 20%! .
[5ten i-j
- "L-
I
iﬂj
[

5 LEADS 600mm LONG
UL Style 3265 AWG26

5

PK54[]-NB (Double Shaft) « scale 1/2

742

15!
ke

205!
[i*!zl

452
151[“
45

74

421
M3 P0.5 4 SDEEP 4PLACES
JORUTEr et

4241

M3 P05 4.50EEP 4PLACES

o i

—¢5-ta

o

2

5 LEADS 600mm LONG
UL Style 1265 AWG26

PK56[J-NA (Single Shatt) « scale 1/4

81.5%2
L

754
88 dus

936 0um

5 LEADS 600mm LONG

UL Style G22
@ Shalt Cross Section A-A"
£}

E1ll

PK56[1-NA (Single Shatt) « scale 1/4
10452
2341 L , 24xl .
TS | 53

},’ 5 LEADS 800mm LONG
UL Style 3266 ANG?ZZ

@ Shalt Cioss Section A-A'
3 214

Model L
PK543 33
PK544 39
PK545 47
Model L
PK543 33
PK544 39
PK545 47
}

Model L
PK564 46.5
PK566 57.5
PK569 87
Model I
PK564 46.5
PK566 57.5
PK569 87
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M Driver
C-MOS Input Type
CSD5807N, CSD5814N « scale 1/2

72
55

iy

i,
i

85—

Photocoupler Input Type
CSD5807N-P, CSD5814N-P « scale 1/2

)

I__.—..-u
EE
oh

. W | : 1Y

3 P \, M3 PO.5 SDEEP 4PLACES

61 =3

LK}

o8]

T



22

Trouble Shooting

76

B e e A e P e e T R e e R o e o Rt s N WP e e

Check the unit once again before requesting service.
When the stepping motar is not functioning properly, perform the following checks and take the following measures. If the
motor continues to malfunction, please call your nearest Oriental Motor or our distributors.

Problem

Check Point

Gorrective Measures

Motor is not energized or motor
has no holding torque.

(The motor shaft rotates easily by
hand.)

1. Power supply

* Check that the power is connected.

2. Output-Current-Off input

* Check that the connector is properly and firmly
connected.

= When the output-current-off signal is at "L"

level, the motor ceases io be energized (has
no holding torque).

3. Motor and driver connection

* Check that the motor and driver are

connected properly.

4. RUN and STOP potentiometers

* These potentiometers are used to adjust the

output current to motor.

(If they have been turned too far down, return
them to their initial settings and then check
the rasults.)

5. Connectors

* Check that the connector housing is properly
connected.

Motor does not rotate.
Motor rotates in the opposite
direction.

Check the points 1 to 4 above.

6. CW pulse and CCW pulse

» Check the connections, voltages and

waveform of pulse signal.

» Check that the input of the another pulse is at

"H" level.

Motor is not functioning properly.

Check the points 3, 4 and 6 above.

7. Are the CW and CCW signals input
simultaneously?

» When the CW and CCW pulses are input at

the same time, the motor will not operate
properly.

8. Are the motor and the load properly
centered?
Is the load too large?

» Re-tighten the coupling screws or check the

load disengaged.

Motor does not move far enough.

9. Does the actual motor step angle
conform with the motor step angle
required by the device?

* Check the setting of the step angle switch on

the driver. }

L8

10. Are the pulse generator settings for
the input pulse number appropriate
for the amount of motor
maovement?

* Check the settings.

The motor loses synchronism
during acceleration (or during
operation).

Check the point 2.

11. Is the starting pulse too high?

= Lower the rate and check the results.

12. Is the acceleration/deceleration
time too short?

= Lengthen the lime and check the results.

13. Is there any effect from external
electrical noise?

* Check the motor movement independently,

without operating any other apparatus which
could be potential sources of noise.

There is excessive vibration.

14. There may be excessive motor
output torque.

* Try reducing the motor running current.

15. Try changing the pulse rate.

= |f the vibration is reduces after changing the
pulse rate, the problem might lie in the
resonance of the motor. Try changing the
pulse rate or step angle.

The motor is excessively hot.

16. The motor has been operating for
too long.
(Is the temperature of the motor
case less than 100°C?)

* Shorten the motor operating time or lengthen

its rest time.

* Lower the temperature of the motor case less

than 100°C.
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Problem

Check Point

Corrective Measures

Automatic-current-cutback-at-
motor-standstill function does not
work.

17. Is the automatic-current-cutback-
release input at "L" fevel?

* Set the automatic-current-cutback-release input at
"H" level.

18. Is the STOP potentiometer in the
maximum position?

* Current cannot be lowered when this potentiometer
is in MAX position. v
Turn this potentiometer to the left. (Adjust to the
optimal value by making reference to page 11 or
13.)

19. After conclusion of the pulse, is the
pulse signal returned to *H" level?

* When the pulse signal is maintained at the "L*
level (photocoupler is ON) the current cannot
be lowered. Be sure to return the pulse signal
to the "H" position.

T

23
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Before using this product

This section covers an overview of the €SK Series and explains how to comply with the EC Directives, as
well as items included in the package.

Introduction

The CSK Series high-terque 2-phase stepping motor is a unit product consisting of a driver of the open-
chassis type, photocoupler 1/O specification and a 2-phase stepping motor designed for high-torque
operation.

We offer the standard type and high torque type with a base motor step angle of 1.8°, and the high-
resolution type with a 0.9° step angle.
A geared type is also available.

Main features

® Compact driver
The CSK Series adopts a compact driver using DC power supply input, making it ideal for use as an
internal component in general industrial equipment.

® Two step angle settings
Either full step or half step can be selected as the step angle setting for the motor. See page 30.

® Adjustable motor-driving currents
The operating current and standstill current of the motor can be adjusted individually. See page 32.

@ High-torque geared motor
The geared type adopts a directly coupled gearhead designed to withstand high torque.

M System configuration
Operating the CSK Series requires a controller equipped with a pulse output function.

Controller

_ Digttal /0 signal

DC power supply input

As for the voltage supply to the driver, use an EMC-compliant DC power source with reinforced insulation
on both the primary and secondary sides.



79

Checking the product

Open the package and confirm that all of the following items are available.

Should you find any item missing or damaged, contact the Oriental Motor office where you purchased the

product.

Check the model number of the unit against the model number on the package label.

Check the model number of the motor and driver against the model number shown on the respective

nameplates.

For the motor-driver combinations of the respective models, see “List of combinations” on page 45.

Standard type CSK24, CSK25, C5K26 types
High torque type CSK22P, CSK23P, CSK24P types
High-resolution type CSK24M, CSK26M types

eMotor 1 unit eMotor cable 600 mm 1 piece (CSK22P, CSK23P and

CSK24P types only)

*Only unit models come with a motor cable.

e Connector housings/contacts

Connector Housing Contact
i " «|/0 and 1 piece
®Driver 1 unit power supply | 1-171822-2 12 poles
(Tyco Electronics AMP) | 29 pigces
Motor 1 piece JHRRE
1718226 6 poles (Tyco Electronics AMP)
{Tyco Electronics AMP)

®QOperating manual 1 copy

Standard type CSK29 types
High torque type CSK26J types

®Motor 1 unit e Connector housings/contacts
Connector Housing Contact
el/O 1 piece 9 pieces
1-171822-9 9 poles 170204-2
(Tyco Electronics AMP) (Tyco Electronics AMP)
* Motor 1 piece
VHR-6N & pales
eDriver 1 unit (J.5.T. Mig Co., Ltd) ggi:ces_r -
. -21T-P1.
ePower supply | 1 piece
VHR-2N 2 poles (J.5.T. Mfg Co., Ltd)
(J.S.T. Mfg Co., Ltd)

e(Operating manual 1 copy
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M How to read the model number

Standard type

CSK266-AP
@ @@® 6®®
No. Explanation
@ Name of the series
@ Number of phases: 2
(€)) 4:42 mmsquare 5:50 mm square &:56.4 mm square 9: 85 mm square
@ Motor length
® A: Single shaft B: Double shaft
® | Photocoupler input

| High torque type, High-resolution type |

Explanation

Name of the series

Number of phases: 2

2:28 mmsquare 3:35mmsquare 4&:42 mm square
6: 56.4 mm square (High-resolution type), 60 mm square (High torque type)

Motor length

P, J: High torque type M High-resolution type

A: Single shaft B: Double shaft

Photocoupler input

pe

© @0@®66® O

Explanation

Name of the series

Number of phases: 2

2:28 mm square 4:42 mmsquare &:60 mmsquare 9: 90 mm square

Motor length

A: Single shaft B: Double shaft

Photocoupler input

SH geared type

geEEEPSEH

Gear ratio
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[C]

Cross-recessed
pan head screw

(supplied)

Pilot holder

Spring washer

Do not loosen the gearhead-attaching

Hexagonal socket ¢ screws (4 pieces).
head screw
{supplied) Spring washer
Nominal Tightening Effective Type of
Tups size torque depth | 12PPed hole iy iallation
PK24 type M3 1 N'm (10 kgfem) | 4.5 mm M3 P0.5 A
PK2 M4 2 N'm (20 kgfcm - - B
Standard type 2 byps (80 liom)
PK2é type M4 2 N'm (20 kgfem) - - B
PK29 type M5 3 N-m (30 kgfcm) - - B
PK22P type M2.5 |0.5Nm(5kgfcm)| 25mm | M2.5P0.45 A
PK23P M3 1 N'm (10 kgfem 4.5 mm M3 P0.5 A
High torque type P ti0e {19 Kyfea)
PK24P type M3 1 N'm (10 kgfem) | 4.5 mm M3 P0.5 A
PK26) type M4 2 N'm (20 kgfcm) - - B
M3 1 N'm (10 kgf 4.5 M3 P0.5
High-resolution type TELUM fype 110 kafem) i 3 A
PK26M type M4 2 N'm (20 kgfcm) — - B
PK225G type | M2.5 |0.5N'm (5kgfem)| 4 mm M2.5 P0.45 C
PK245G type M3 1 N'm (10 kgfcm) 7 mm M3 P0.5 c
Geared type
PK265G type M4 2 N-m (20 kgfcm) 8 mm M4 P0O.7 D
PK29SG type M6 3 N'm (30 kgfem) | 15 mm M6 P1.0 D

15
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Overhung load and thrust load

The overhung load and thrust load on the motor's
output shaft or gear output shaft must not exceed
the allowable values listed below.

M Allowable overhung loads and thrust loads

Overhung load N(kgf)
Type Distance from tip of output shaft Thrust load
0 mm 5 mm 10mm | 15mm | 20mm N(kgf)
PK243 type 0.21%
PK244 type 20(2) 25(2.5) | 34(3.4) | 52(5.2) - 0.27%
PK245 type 0.35%
PK256 type 0.53*
PK258 type 0.89%*
Standard type PK264 type 54(5.4) 67(6.7) 89(8.9) 130(13) — 0.45%
PK266 type 0.7*
PK268 type 1%
PK2946 type 1.7%
PK299 type 260(26) 290(29) 340(34) 380(39) 480(48) 2.8%
PK2913 type 3.8%
PK223P type 0.11%
PK224P type 35(25) | 34(3.4) | 52(5.2) - - 0.14%
PK225P type 0.2%
PK233P type 0.18*
PK235P type 0.285*
High torque type PK244P type 20(2) 25(2.5) 34(3.4) 52(5.2) — oar
PK246P type 0.5%
PK264) type 0.6%*
*
‘;Eg:gj ggg 50(5) | 60(6) | 75(75) | 100(10) | 150(15) —%—Z’,‘—
PK269J type 143%
PK243M type 0.24*
PK244M type 20(2) 25(2.5) 34(3.4) 52(5.2) - 0.3%
PK245M type 0.37+
High-resolution type | 5> 5aM type 045
PK266M type 54(5.4) 67(6.7) 89(8.9) 130(13) — 0.7%
PK268M type 1%
PK225G type 15(1.5) 17(1.7) 20(2) 23(2.3) —_ 10(1)
PK24SG type 10(1) 15(1.5) 20(2) 30(3) — 15(1.5)
Goaradtype  |Gourmio Ror10 | WO | 0@ | 6 | w© | 00
PK265G type wis
Goar ratio: 18 0 100 | 80(8) | 100(10) | 120(12) | 140(14) | 160(16)
PK295G type 220(22) | 250(25) | 300(30) | 350(35) | 400(40) | 100(10)
The figures indicated by * are the motor's mass [kg]. The thrust load should not exceed the motor's dead mass.

If the overhung load or thrust load has exceed the allowable values, the motor bearing
or output shaft may undergo fatigue failure due to repeated applications of load.

17
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Installing the driver

When installing the driver in an enclosure, be sure
to follow the diagram illustrated below.

Provide a minimum clearance of 25 mm in the
horizontal direction or 50 mm in the vertical
direction between the driver and enclosure or
other equipment within the enclosure.

When installing two or more drivers side by side,
provide a minimum clearance of 20 mm between
drivers.

[ CSD2109-P, CSD2112-P, CSD2120-P |

Mount the printed circuit board or heat sink to the
mounting plate.
(Screws and spacers are not supplied.)

Mounting the heat sink

Mount the heat sink to the mounting plate using
M3 screws.

18

Mounting the printed circuit board
Mount the printed circuit board to the mounting
plate using M3 screws.

Insert a spacer (5 mm or thicker) between the
printed circuit board and the mounting plate.

@ Installation in the horizontal direction

Mounting plate

I
Mounting plate

V

that the connector Spacer
is positioned on the (insulation material )
bottom side.

M3 screw
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Installing and wiring in compliance with the EMC Directive

Effective measures must be taken with regard to EMI (electromagnetic interference) caused by the CSK
Series motor and/or driver in the control-system equipment operating nearby and EMS (electromagnetic
susceptibility) of the CSK Series motor and/or driver. Failure to do so may result in serious impairment
of the machine’s functionality.

Oriental Motor conducts EMC measurement of its €SK Series motors and drivers in accordance with
“Installing and wiring for EMC measurement” on page 21.

The user is responsible for ensuring the machine's compliance with the EMC Directive, based on the
installation and wiring explained below.

Applicable standards

EMI
Emission Test EN61000-6-4
Radiated Emission Test EN55011

EMS
Immunity Tests EN61000-6-2
Radiation Field Immunity Test IEC61000-4-3
Fast Transient/Burst Immunity Test IEC61000-4-4
Conductive Noise Immunity Test IEC61000-4-6

M Power source

The €SK Series products are specifically designed for DC power source input.
Use a DC power source compliant with the EMC Directive.

M Mains filter

Connect a mains filter on the input side of the transformer so as to prevent the noise generated in the
driver from being transmitted externally via the power supply line.

Oriental Motor recommends the following mains filters based on the results of internal testing:

Manufacturer Model
Tyco Electronics CORCOM 10ESK1
TDK Corporation ZAG2210-11S

®Install the mains filter as close to the AC input terminal of the DC power source as possible. Also,
secure the input/output cables using cable clamps or the like so that the cables won't lift from the
surface of the enclosure panel.

®Connect the ground terminal of the mains filter to the ground point over the shortest distance using a
cable of the largest possible size.

®Do not wire the AC input cable (AWG18: 0.75 mm?) and the output cable of the mains filter (AWG18:
0.75 mm?) in parallel. If these two cables are wired in parallel, noise inside the enclosure will be
connected to the power supply cable via stray capacitance, reducing the effect of the mains filter.

20
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M Grounding method

When grounding the driver and mains filter, use a cable of the largest possible size and connect to the
ground point over the shortest distance so that no potential difference will be generated at the grounded
position. The ground point must be a large, thick and uniform conductive surface.

Install the motor onto a grounded metal surface.

M Wiring of the power supply and digital I1/0 cables

Use a shielded cable of AWG18 (0.75 mm?) or more in diameter for the driver signal cable, and keep it as
short as possible. Use shielded cable between AWG24 (0.2 mm?) and AWG22 (0.3 mm?) for the driver's
digital 1/0 cables. Wire the digital 1/0 cables over the shortest possible distance.

When grounding a shielded cable, use a metal cable clamp that _

contacts the shielded cable over the entire perimeter. Install the Shisided cable

cable clamp at the tip of the braided-screen cable and connect it to Cable clamp

an appropriate ground point.

M Other wiring

®When grounding the driver, connect the ground cable directly to the ground point so that a difference
will not be generated between the driver's ground potential and the ground potential of the control
system equipment operating nearby.

®When a relay or electromagnetic switch is used in the same circuit, use a mains filter or CR circuit to
absorb any possible surge.

®Keep the cable lengths as short as possible. Do not wind or bundle extra lengths.

®Separate the power cables such as motor cable and power supply cable from the signal cables, and
wire them apart by around 100 to 200 mm. If a power cable must cross over a signal cable, wire them
at right angles. Keep an appropriate distance between the AC input cable and output cable of the
mains filter.

M Installing and wiring for EMC measurement
The installation/wiring conditions of the motor, driver and DC power source for the EMC measurement of
CSK Series products are shown below:

Motor

Driver Controller

b [ Motor cable (2m)
FG Cable Cable
clamp mp

cla
Cable
@_ = Power cable (1.6m) clagm: 3 g
(Shielded cable)
é é FG

PE PE Grounded panel

-
FG

21
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Connection

This section covers the methods of connecting the driver, motor, power and controller, as well as the
grounding method, connection examples and 1/0 interface.
High torque (excluding CSK26J) type and geared type CSK22SG motors are of the connector type.

Use the supplied motor cable.
Optional motor cables, connector set and driver cables (sold separately) are available from Oriental Motor.

= See page 47.

Connection examples

[ CSD2109-P, CSD2112-P, CSD2120-P |

The driver's power supply voltage can be selected from 24 VDC or 36 VDC.
Be sure to check the setting of the power supply voltage switch. =» See page 31.

I
- R o ® Be certain the digital 1/0 cables that
'=| connect the driver and controller is as

motor cable and an optional
motor cable (sold separately) CN2 . 3 ;
E Groen ) short as possible. The maximum input

+5V

reen (1]
Black (2] frequency will decrease as the cable
Blue (3] length increases.
Controller ~ Controller Red (4] ® To operate the CSD2120-P at a motor
PNP type  NPN type &) speed of 600 r/min or greater using
(6]

the 36 VDC pawer supply, connect to
the power line an electrolytic
capacitor* having a minimum rating of
50 V and capacity of 10000 uF or
greater.

@ Secure the connector cable in place so
that the connection won't be subjected
to stress induced by a bent cable. The
cable’s radius of curvature should be
as large as possible.

® When removing the motor cable of
High torque type (excluding CSK26J)
and CSK22SG, pull it out horizontally
toward the output shaft.

The motor may be damaged if force is
applied in any other direction.

The optional motor cable for the
CSK23P and CSK24P types employs

24 VDG or 36 VDG a connector with a lock. When

removing this type of cable, release

the connector lock first. Forcibly pulling
out the cable without releasing the

©® When the motor is of the connector type connector lock may damage the motor.
and the supplied motor cable or an optional

motor cable (sold separately) is not used

When connecting the motor, pay attention to the
pin numbers on the motor and those on the driver.

Pin numbers
Driver CN2 | 1 2 3 4 5 6
Motor 6 4 1 3 5 2

22
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B Crimp-fitting the contact

When crimp-fitting the contact, secure a strong connection using a crimping tool as specified by the

contact manufacturer.

@® Driver ® Motor
Crimping tool Connector Crimping tool
Connector| Contact |Manufacturer mode! number Type housing Contact |Manufacturer| .1 number
Tyco
CN1 yco. CSK22P, CSK225G |51065-0600(50212-8xxx| Molex | 57176-5000
170204-2| Elect 91556-1
CN2 AP CSK23P, CSK24P |51103-0600|503518xcx| Molex | 57285-5000

An optional connector set (sold separately) are available
from Oriental Motor. =» See page 47.

| CSD2120P2, CSD2130P, CSD2140P, CSD2145P |

The driver's power supply voltage is 24 VDC.

Controller
PNP type
+5V

Be certain the digital I/0 cables that
connect the driver and controller is as
short as possible. The maximum input
frequency will decrease as the cable
length increases.

To perform an abrupt deceleration or
drive an inertial load 10 times greater
than the rotor’s inertia, connect to the
power line an electrolytic capacitor*
having a minimum rating of 50 V and
capacity of 12000 pF or greater.

No connection

M Crimp-fitting the contact

When crimp-fitting the contact, secure a strong connection using

a crimping tool as specified by the contact manufacturer.

Connector |  Contact Manufacturer gﬂg:ﬂ;‘ﬂf
CN1 BVH-21T-P1.1 | J.5.T. Mfg Co.,Ltd YC-160R
CN2 BVH-21T-P1.1 | J.S.T. Mfg Co.,Ltd YC-160R
CN3 170204-2 | Tyco Electronics AMP 91556-1

23
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CSD2109-P, CSD2112-P, CSD2120-P

Motor

Connecting the power supply,
I/0 signals

Insert the 1/0 power supply connector into the
driver's 1/0 and power supply connector (CN1).
Use a cable of AWG20 (0.5 mm?) for the power
supply line.

Be sure to check the setting of the
power supply voltage switch. =» See page 31.

Connecting the motor

Insert the motor connector into the driver's motor
connector (CN2).

M Connector pin assignments
CN2 MOTOR

B Power supply vortage Pin No.| Signal name Explanation

PG 7 Connect the green motor lead.
The driver's input power supply voltage is 24 VDC 1 GREEN | (With a connector-type motor, connect to terminal
+10% or 36 VDC+10% (containing 10% or less No. 6 on the melar.

; Connect the black motor lead.
ripple). 2 BLACK | (With a connector-type motor, connect to terminal
Use a power supply that can deliver a stable {;‘0-4 :21";; mogiﬂf- ey

1 onn e e moto .
current capacity of 2.8 A or greater. 3 BLUE (With a r.rmnet:luf-;‘2 motor, corianect lo terminal
No. 1 on the molor.
Connect the red motor lead.
B Connector pil'l aSSignments 4 RED (\ﬁ%ﬂa cog_lneggm mgn?oz. ::nnecl 1o terminal
0. 3 on the motor.
CN1 SIGNAL 5 YELLOW Cﬁﬂgnﬂt:t the yellow motor lead. -
Pin No.|Signal name Explanation (No. 5%?3".:%2;:,_ mala; eoinedt 1o snrina
- i . ; Ci t the white motor lead.
1 |[+CWI/PLS |In 2-pulse input mode: CW pulse input 8 WHITE [‘m"&eﬂ% Aol ma&‘\’;ﬂ:’: e el
2 |-CW/PLS |In 1-pulse input mode: PLS(pulse) input No. 2 on the motor,
3 |+CCW/DIR/|In 2-puise input mode: CCW pulse input
4 | -CCW/DIR.|In 1-pulse input mode: DIR. (rotation-direction) input NOTE
5 |+C.OFF Current-off input ® Pay attention to polarity when connecting the
6 |-C.OFF power supply. Connecting the power supply in
7 |+TIMING reverse polarity may damage the driver.
& [N | Tming output e Firmly insert the connector in position.
Incomplete connection of the connector may
9 cause operation failure, or may damage the
NC Not used :
10 motor or driver.
11 |+24/38V @ Do not wire the driver's power supply cable in
+24 VDC +10% or +36 VDC +10% the same conduit in which another power line or
12 |GND R
the motor cable is wired.

24

@ When you want to turn on the power again or
pull out the motor cable connector, do so 5
seconds or more after power has been turned off.
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This section covers how to set driver functions and adjust motor currents.

You can set the automatic current-cutback function, step angle and pulse input mode or adjust motor
currents using the various switches (jumper sockets) on the driver.

@ When changing the setting of a driver function, be sure to turn off the
power supply beforehand. The new setting becomes effective when
the power is turned on again.

® The driver may malfunction or become damaged due to the effects of
static electricity. While the driver is receiving current, handle the
driver carefully and do not come near or touch the driver.

® When operating a function switch, jumper socket or current
adjustment potentiometer, be sure to use an insulated screwdriver.

|_CSD2109-P, CSD2112-P, CSD2120-P |

Potentiometer for adjusting the motor standstill current STOP VR
Potentiometer for adjusting the motor operating current RUN VR

Power supply voltage swilch 24/36V

Pulse input mode switch 1P/2P

Step angle switch F/H

Automatic current-cutback function switch A.C.D,

| CSD2120P2, CSD2130P, CSD2140P, CSD2145P |

Function setting jumper sockets
Step angle switch FULL/HALF
Automatic current-cutback function C.C./A.C.D.

29
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Automatic current-cutback
function

Set the automatic current-cutback function using
the automatic current-cutback function switch
(jumper socket).

| CSD2109-P, CSD2112-P, CSD2120-P |

Automatic current-cutback function switch (A.C.D.)

Factory setting:
ON (enable automatic current-cutback)

@ Set this switch to ON to enable the automatic
current-cutback function.

® Set this switch to OFF to disable the automatic
current-cutback function.

ON: Enable the automatic
current-cutback function

OFF: Disable the automatic
current-cutback function

CSD2120P2, CSD2130P

CSD2140P, CSD2145P
Automatic current-cutback function switch
(C.C/A.C.D.)

Factory setting:
A.C.D. (enable automatic current-cutback)

Change the jumper sockets.

®Set this switch to A.C.D. to enable the automatic
current-cutback function.

® Set this switch to C.C. to disable the automatic
current-cutback function.

30

Step angle

Set the step angle of the motor using the step
angle switch (jumper socket).

[CSD2109-P, CSD2112-P, CSD2120-P |
Step angle switch (F/H)
Factory setting: ON (full step)

® Set this switch to ON to use the full step setting.
® Set this switch to OFF to use the half step setting.

ON: Full step
OFF: Half step

CSD2120pP2, CSD2130P
CSD2140P, CSD2145P

Step angle switch (FULL/HALF)
Factory setting: FULL (full step)

Change the jumper sockets.

® Set this switch to FULL to use the full step
setting.

® Set this switch to HALF to use the half step
setting.
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Setting the step angle
Type Full step Half step
Standard type
High torque type 1.8°/step 0.9°/step
Geared type*
High-resolution type |  0.9%/step 0.45°/step

* The step angle of the geared type varies,
depending on the gear ratio.

Pulse input mode
[CSD2109-P, CSD2112-P, CSD2120-P only]

Set the pulse input mode using the pulse input
mode switch.

Pulse input mode switch (1P/2P)
Factory setting: OFF (2P: 2-pulse input mode)

®Set the switch to OFF to control the motor using
two pulse inputs of CW and CCW
= 2-pulse input mode
®Set the switch to ON to control the motor using
the pulse input and the rotation-direction input
indicating the direction of motor rotation
= 1-puise input mode

ON: 1-pulse input mode
OFF: 2-pulse input mode

Power supply voltage
[CSD2109-P, CSD2112-P, CSD2120-P only]

Be sure to set the power supply voltage switch
according to the driver's power supply input
voltage.

Power supply voltage switch (24/36V)

Factory setting: 24V

®Set the switch to ON when the power supply
voltage is 24 VDC.

®Set the switch to OFF when the power supply
voltage is 36 VDC.

24/36V
1
OFF
%’ ON: 24V
\ OFF: 36V

31



Motor currents

Set the motor currents during operation and in the
current-cutback state.

Motor operating current
Factory setting: Motor’s rated current
If the load is small and there is sufficient torque,

the operating current can be reduced to suppress
vibration and temperature rise of the motor.

Motor standstill current
Factory setting: 40 percent of motor operating
current

If the motor standstill torque has some margin, the
standstill current can be reduced to suppress rise
in motor temperature.

® Setting the motor operating current too low may
affect the motor’s starting characteristics and
position-retention performance.

@ Be sure to adjust the current within the rated
current of the motor/driver. Failure to do so may
damage the motor/driver.

M Setting method

An ammeter or tester is needed to set the motor
current.

Note that a tester is required only for the
CSD2109-P, CSD2112-P and CSD2120-P.

When setting the current for the following
products, be sure to use an ammeter.

If a tester is used, the indicated voltage on the
tester may vary from the actual current set.

CSK243AP-5G50, CSK243BP-SG50
CSK243AP-SG100, CSK243BP-5G100
CSK264AP-5G50, CSK264BP-SG50
CSK264AP-SG100, CSK264BP-SG100

32

| CSD2109-P, CSD2112-P, CSD2120-P |

Setting with an ammeter

Connect the driver, motor and DC ammeter.

2-phase stepping motor NN
1

|::| [: ]
Driver

Setting with a tester

Connect the driver and motor.

2-phase stepping motor
T Motor leads color Driver

:‘ Green CI1M2

Insert the tester probes (approx. 2.1 mm) into
the motor-current check terminals (C.C.+, C.C.-).

Set the tester to the
voltage-measuring
range.

® The colors of motor leads shown in the diagrams
are for connection using the motor cable supplied
with the lead wire type, or an optional motor cable
(sold separately). Please refer to the connection
method shown on the bottom of page 22 for
connection using a cable provided by the user.
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Motor operating current

1.setthe step angle to full step.

Set the step angle
switch (F/H) to “ON".

2. Disable the automatic current-cutback
function.

Set the automatic

current-cutback

function switch

(A.C.D.) to “OFF",

3. Turn on the power supply.
Wait until the motor reaches its operating current.

4. Manipulate the potentiometer for adjusting
the motor operating current (RUN VR).

Adjust the potentiometer using an insulated

screwdriver.

RUNVR

Be sure to adjust the current to the motor's rated
current or below.

The sum of two DC-ammeter readings indicates
the current per motor phase.

Example: DC ammeter reading 0.5 A 0.45 A
Output current per phase 0.95 A

When a tester is used, the voltage shown on the

tester corresponds to the current per motor phase.

Example: Tester reading 0.95 V
Output current per phase 0.95 A

5. Turn off the power supply.

6. Set the automatic current-cutback function

switch (A.C.D.) to AC.D
“ON” again. '-"3"
OFF

ON : Enable the aulonN
cumrent-cutback function
This completes the adjustment of the motor
operating current.

Motor standstill current

1. set the step angle to full step.

Set the step angle
switch (F/H) to “ON".

2.Enable the automatic current-cutback
function.

Set the automatic

current-cutback

function switch

(A.C.D.) 1o “ON".

ON : Enable the automatic
current-cutback function

3. Turn on the power supply.
Wait until the motor reaches its standstill current.

4. Manipulate the potentiometer for adjusting
the motor standstill current (STOP VR).

Adjust the potentiometer using an insulated
screwdriver.

STOP VR

The sum of two DC ammeter readings indicates
the current per motor phase.

Be sure to adjust the current to 40 percent of the
motor's rated current or below.

5.Turn off the power supply.

This completes the adjustment of the motor
standstill current.
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RED WHITE BLUE

_SPECIFICATIONS .~ — j
Motor Voltage ;;';T“ Holding Torque ::";h'::: mm Rotar Inertia Weight

Single Shaft | Double Shaft V.DC | A/phase | OZin | N-cm |ohmiphase|mH/phase| OZ-in® | g-em’ tbs. kg
PH264-01 | PH264-018 4 1.1 303 | 284 36 36 0.3 57 0.88 04
PH264-02 ! PH264-02B 12 0.4 403 | 284 30 30 0.3 57 0.88 04
PH264-03 | PH264-038 24 02 403 | 284 120 130 0.3 57 0.88 04
PH265-01 PH265-018 6 0.85 58.3 412 7.1 9 06 110 12 0.54
PH265-02 PH265-028 12 0.42 58.3 412 29 kT 06 110 1.2 054
~ PH265-03 PH265-038B 24 021 58.3 41.2 14 144 0.6 1o 1.2 0.54
‘.. PH265-04 PH265-048 5 1.0 58.3 412 5 6.3 0.6 110 1.2 054
PH265-05 PH265-058 1.4 38 58.3 412 0.37 05 0.6 110 1.2 054
~>» PH266-01 PH266-01B 6 12 833 58.8 5 8 0.74 135 1.3 06
PH266-02 PH266-02B 12 06 83.3 58.8 20 32 0.74 135 1.3 06
PH266-03 PH266-038 24 03 83.3 58.8 80 128 0.74 135 1.3 06
PH268-21 PH268-218 5.4 15 125 88.2 36 8 11 200 2.1 0.95
PH268-22 PH268-228 12 068 125 88.2 17.7 30 1.1 200 2.1 035
— PH268-23 PH268-238B 24 0.34 125 88.2 706 120 1.1 200 2.1 095
. PH2610-01 . PH2610-018 8 1.88 150 105.8 32 7 1.78 320 2.64 1.2
PH2610-02 | PH2610-028 12 0.94 150 105.8 12.8 28 1.75 320 264 1.2
PH2610-03 | PH2610-03B -24 047 150 1058 | 510 115 1.75 320 2.64 12
PH296-01 PH296-018 1.8 45 174 123 0.4 14 3.1 560 3.3 15
PH296-02 PH296-028 55 1.25 174 123 44 14 3.1 560 33 1.5
PH296-03 PH296-038 14 07 174 123 20 60 31 560 33 15
PH299.01 PH299-018 4 308 216 0.75 45 8.0 1100 55 2.5
_ PH299-02 PH299-02B 2 306 216 3 18 6.0 1100 5.5 25
C PH299-03 PH299.038 12 r 308 216 12 72 8.0 1100 55 25
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