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Implementation of the laser scanning using the step motor

Sam-Suk Chun*

xKorea Polytechnic | College

Abstract - This report is the study for laser scanning. Scanning control
of CO, laser, He-Ne laser, used for the treatment of body skin, has
relatively low band about hundered Hz. It could be used as a substitiute
for expensive galvanometer that is the established scan method, which
operates the number of KHz movement by using step motor when it
operates low speed.

To increase the accuracy of step motor’'s the angle of rotation, We coul
d materialize 100Hz low band by using open loop, closed loop method with
microprocessor. This causes it to be stable even direction by attaching ele
ctric capacity sensor. Therefore, We could expect to reduce the cost by m
anufacturing low band scanner rather than costly feedback galvanometer.
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4oz Z& Wt weoH #HoiA 1
HIA A 2719 (Scannning) 31

A9 XA 8(CO, HeNe)soll o]-gata glow
g2 1 7449 1 Al E(Galvanometer) S AREEFaL gtk B A
TFolNE A28 A¥TE(Step motor)ol WA WS FHsle] o Fu)
T B4 obgd 270 (Scanning) HS A9 &9l

1.
oA (Laser)= A4 g 2 9z
(Laser beam)S X&= Y=o=
(NdYag 2A|do]A) L o1z

228)(Step moter)®] F2F 5 wE2A 52 AFAE W 3R
o] Arg FTEEIE AAN 2FREHE AL oH A% TF A A
sl2~dHE g3E5 /A8 f8te] HEHFAS AAEF AAE FF5d
AAHEE FHed(feed back) WA ZE F718te] 7189 0& T2 Zu}
=" e (open loop Galvanometer)®.t} 3 dztwo] AWULEE SpAFA|Z 1, B
Ao A PolARZRAME QERZE FRzE I UG 2¢dto] 4
A g Ay 2050 $etsen 423 ~9EHIZE & 10Hz 4%
of A& AHE oA ~AYS FHEY F USFS FAsA

22 B

2.1. 80|x Ay 2 oj2{37| 23
golA ~0&4 HAR oI, vpg | vlm=ed, do)A4H, o
A, AF 2 958 AU fFEagl Fol FEuT glon yjEHor A
22 (Step Raster), W€ 27 (vector Scan)¥$o] AR&F},

2291 Al AvtedEE vARE A7 22 3334 (rotational inertia) o]
et o2t B BAR W ¥A 9 Avle AAEE A A
449 9Fs FrRE 2A74%, oA ® tholowE|(Laser beam
diameter), 713 A%, vl Ed(torque)sS st HH 37 o8}
w22k FARA] X-YR| Y Apo]zof okrke] ApolE Erf.

2.2. o] & EHE|

ol we W weks WA= W VA4, S48 A7) 45
2 ol 9on Jp 7hddt A2 JAA FEaelth AzkE WA o] H
Aulgk AL T WAEo] & FEH(AuCrAnS A3 23 gUAE
AREETE MR HUE AAR(FA) Fd #PEFA-TE) S s
of AAsta, 71E9 71A4 3 AYrlE dubedE 2 3 oHE HE
7F ot 3 A el Wb W) Ztw= W] ¥ish Ztwwnr) 28] WSk
2 129 1bx 25EEQ A4S 3058 AL F Qo] 2bRHE 27
Y o S23 288 4 gith
# 1. ZE= Laser E&|9| H|w

T P2 | FAE | FAREEE | FARE S sec

71714 |Galvanometer |WHA} |5 ~ 10,000 - 1,000

Ay |FAvEA HEAL (o) ~ 10,000 - 10,000

=343 Beam 7] [3H |& ~ 1,000 ~ 100,000

A71%38 Beam W37 |24 | S 100 ~ 10,000,000
2.2.1 ZHp-HE] B3|
Ao w9 FYd AFE THE o BAE IS o] fse HFV
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o HAAYE o8 Aolwl, BA) A% AEHL Ui AL AEFR
Ngzole] A &S 1% AugoR %ol 2 Woln 2 WEY 2
ze& ol 7% A gzl vldst =S (open loopd) ARSI 8H
A S2HEA2t QomR, S dgsel 347 AN EE 2dA
%4 - closed loop®)E $A3fel , o] SEMele] JUEE ko] N
of AHgstn 1% ol§3he WE Az FApId F 3,  KHzo)
Aol Fhsa

2.2.2 J1SEES ZHI-HIE2] TSR]

Fdo] AFE WS o UEAXE A AVl AFel AH v
t} o] Al &oll s HHEE Fow 1 AEe Arle AFl Hldsiy
o] Ao zgah= FAHE AA} &5t A7|9 Fol wEsy] Wi
a1 A7e AFY AFel vt £33 st ZHd 14 ZEs A
W IApolo] ZHgshe whE el A7)= FYAFY AFel v o9}
2 dYE S8 FolAq HL7F 74s A (moving-iron)©] Al 1 7Hs
5 AF T = A Aele 19 AFS g FAoE Fdd

i>= (Im sin ot)? = Im?/2 (1-cos2wt) )

oluf A71Y 7bE FES FH7E 1[Hz] olsiel v A5 AlYstal 20
2 W3} ke Hiels ek @41, AR A i AT Hege AE
$e] AFeR oY A FEEAE AF Hage Agew mddH

el

Ao EAL B0% NEY 229 EE ool Q7T 50l e
doz Quges Sue AFYHZ B £ Tt Hopw
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2 o2 AF7t AT 4T Bl LA AT,
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dojAE 2A0d & uf o ARE wHtE WA AdElo] wlg F&
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LA g 29 Ao] dutH oz ARGETh WA B o] Fal WA}
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o 540l
E 2. Z5 CO2 Zjo|x| Hirfze| £M

golA v A4 B AAE BAHE (%)
Cu s 99.2%
Cu Au 99.4%
Cu Ag 98.8%
W ) 98.1%
w Au 99.1%

go] A HAlE AW A (sin® = n * sin® , n= =EE) o st} wkal 2
Zdo] Ha ojm] E4 9 kg &4o] AT whalAe] 9% olA
beam €42 @ & g & e gow Aol sy FHL fte
ALHE FEHo7 FHolglth WA AZ Al 1 AF FH] 23 100% ]
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ok 10-20% 77HE 9 o] wAEh CO2 dolAdME frE |l F
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2 dojyn ez nzk Han, vheke] A7 M4 4 o A4 uhat
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