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ABSTRACT

PCB (Printed Circuit Board) is an important component in electronic circuits. Which acts
as an electrical signal of electronic devices that are placed on the circuit board. It can function as
designed. But there are different in making a circuit that requires cabling to next node. Or to design
a piece that must be striped plastic sheet circuit by yourself. We have the technology, the use of
large machinery industry (CNC: Computer Numerical Control) applied to an engraving board. For
convenient use and best accuracy. And now we have PCB CNC Machine for making a PCB. You
just put the files that were designed. A program that communicates with PCB CNC Machine. That
would be a piece of sheet PCB out. The Gerber file or G-Code inserted into the program. This
makes users more convenient No need to convert files one more time before using. The
microcontroller will be directed to a stepper motor to rotate the PCB pattern was designed. This
can be done at present and precision with a high accuracy rate. Gives users the convenience in
making a PCB for use. The limitations, the engraving is the lowest is 10 mil, if the circuit is

complicated, it will take more time as well. The project is further development in many ways.
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2.3 Raspberry Pi
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2.7 Stepper Motor
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AA' and BB' are the two phases

Permanent Magnet
Rotor

Motor Case

Coils

Two-Phase Permanent Magnet type Stepper
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Two-Phase Hybrid Motor construction
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Notice the separate North and South Rotor Cup
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2.10 Spindle
. o Celet g Py )
Spindle tHunameoininmIilszuia 12,000 RPM Tasueaweiiie: 1dunzuay

i ¥ 1 i
[31¥a1e PCB mmimﬁﬂmﬂﬁUmmmm'rn"lﬁ’mnummﬂu Tazvuaun vy
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Us2nauda1umaty Word iaaz Word 15enauaa0 Address #132 19n1u1839nu datav tay
& o A P A o
1AT0IMMY gnIAiseald 19U NO1 M216 N02 G20 G90 G54 1u Block #Na11linavua 6
] d o g ] n'J ot ¥
Words Tagaziimsuiailuanuaziuaeumainiil
> Y d. a 5 o o
1) d@rsutusaumsiiauuesllsunsy fe mdanldfivuatunou aaunis

e Tlsunsuy

D

v
o o

2) mdamasvindie ae mdanlalunmsmasun e liasn ldeenuuuliaun
¥
Ao9n1s

3) Midamamaiia de Mideildaruqunisiiaunseadns CNC a199 15U M3

< A4 o o & A4 A oy
lﬂﬂﬂulﬂiﬂﬂﬂﬂ, ﬂ'l‘il"ﬂﬁ-ﬂﬂﬁ‘]i‘iﬂz, AIUAUNTIVU-DIVBUATBIND wuau



NO1 M216
NO2 G20 G90 G54 G40 D200
NO3 G50 $2000
NO4 T0300
NO5 G396 S854 MO3

f f !

fnddndudiu fdamasmadia didamsinats

31 2.23 uEAIMde G-Code HLIMUANYUT VB IAIFY

AN 2.1 MIMNHUAANHAUSNITIFNY Character 1105§ 11 EIA RS-274 B

U s

A8NHI (character)

ﬂ'l‘ﬂiﬂu!!ﬁzﬂ]]ﬂﬁﬂlﬂ

A

NTITMHUIDULUIILNU X

MINYUTDUUUUIOU Y

MIUYUToUUUIIUINU Z

B
C
D

(1) MINYUTDULUIAUNLAY

(2) das1ilounay

(1) HYUTBUUNUNLAY

(2) oasitlounass

dnstlou

FIAMIIUNITIINIU

o
(1) VuIATULUALNUY X YDIPAFUINDINNAY

(2) F2UZANVDIANDUINVUIULU LAY X

(1) vMIATUUUMNU Y ﬂﬂﬁ?ﬂﬂﬂgﬂﬁTQQQﬂﬁﬁ

(2) 52 ﬂsﬁmaamﬁmﬁvmuuu WAUY

¢
(1) vH1AaTaULUIMNY Z VDIYAFUINANNINAY

(2) NN VDANAVINVUIULUMNY Z

i)
o o 1

AFIFWNITNIIU

vinsauusinalulilsunsy

Tufvua

MINADUNVDUILAUN 3 NUUTUAVUU LAY X

MIAADUNYBIUINUTN 3 NVUIUAVUUILAY Y

TlIo|lm|lo|Z2|Z

MIAADUNVIUIAUN 3 NVUIUAVUUINY Z
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MI12.1 MINHUAIHAUZNSIHNIU Character 1I13§11 EIA RS-274 B(Ae)

f9NYT (character)

M3 1FNUaZANNRINY

S

ﬂ'J’IiJ&%’Jiﬂ‘LI‘UBﬁlwﬁ'li‘]v‘mﬂdiﬂﬂﬁﬂﬁﬂ

=4 d'i AN
LFgninIBiNena

MIIAADUNVDILUILAUN 2 NVUIUAVUUIAY X

MIIAADUNVBIUNUN 2 NVUIUALUUAY Y

msmﬁauﬁmaaumunuﬁ 2 ﬁwmﬁuumunu zZ

4 4
MInaeuy Uiy X

4 A
msnaoun luuuuny Y

N i< [IX|Z|<|C]|=

I
Msnaeun U Z

M3 2.2 YARIAT G-code aztilumdanrugumsinaeunludnyas iy

YA MslFOuazANNWINY
a g 2 i i o
GO0 maduiluuuaduass dlunmsmdsunuuusy 14y
= 9 9 dll d' é @ & '
nidideans lindeunninganiia lldidnganilsad
o [ :i 1 a év
52057 Tuanwagi lulimsdaruau

d 4 H 1 ar

GO1 Hhumsieaeuiuuuduase dauannldlunisdnuas
a & o
MIAUFUNU T 150AILRNANNIG TAY Speed Lag
Feed
4 { g v a o a
G02 mswwdaeuntluuu) Idausal TRamsa ity
Y H -] =) d
G03 manaoun Iunuandu TR wusail Tnamian ity
IR
G04 flumdalingainuivas ludnpazveanviig
(Dwell)
G09 HyANIIIU
= 1
G10 15 Setting Data YBINITIAUAIIAINIG?
Gl1 13 Setting Data YoaMsAUTuduATY
a 9y 3/ o =
G12 MFAUEAY IR T LU
a kY 3 -1 a

Gl3 AMTAUEY IAUUN WAL

Gl15

msonanmdaaudu I
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. v & Aol w
A5 2.2 YARIET G-code aztilumdsnrugumsmdewiludnuaizaig (Ao)

a_mﬁli’r"a mslinusazanumang
G16 maau TaoldmdamsiduTag
G17 MIABANUAIILTEU X Y
G138 MIAonUAILSEU ZX
G19 MIENAUAIIUSEIIY ZY
g v @ 2 d g 2
G20 Humsmmuaniieiaszuuila mntewiuii)
G21 lumsdmuantsiadhszimain @idowiiu
Haawns)
G23 nseniEnnieilanseanussuzitovesd I
G25 tamsasnaouinmalvedriing
G26 Wlanisasivasuiamalvesring
G27 msasvasuMandugyai 1ersds
G28 msndugyailFlunisdrdaveunie
G29 mndugailddrndveunies
G30 ﬂiiﬂﬁﬂﬂﬂglﬁadﬂﬂdlﬂ?ﬂdi!'lﬂﬂ'l‘if{’muﬂ‘!fﬂlf"ﬂslmﬂéﬂd
G31 mstfduioaiugadieds
G33 MsAUNAUNAY?
G40 MIYAANAIFABL5 ALV Tool
G41 MIMMUAM YOS AL YDA Tool (offset) Tln1adudhe
G42 MIMUUARIFAFUTALUDI Tool (offset) Ti/maduaumn
G43 MsfmuaAINEIveIliafaRitAILIA
G44 msfmuannueIvesliafafitatay
G49 IAIANAIAINYIVETIANA
Gs51 AMMUANIATIE I
G54 dmuadumisan ludeyaii 1
G55 dmuadumusnuludoyadi 2
G56 Amuadumusa ludoyai 3
G57 r'imuﬂﬁmwuwu‘lm’fﬂyaﬁ 4
G58 Amuasumuaa ludeyai s
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A5 2.2 YAAIEI G-code tilumsnrugumstndeuiludnyaeieg (de)

¥AAIF msliamumazanuwng
G59 Amuadumusaludeyadi 6
G63 {OANNIAYDINIT ALY Tap
G64 RONUUIAYBINIARIROUAIBAINITNA
G65 n13i5en Marco 1lsunsumnldau
G67 yALan Macro 1151A5Y
G68 M3aenuULIU TaonyusoUYAS19D4
G69 UNANNITADALLI LY
GT3 msizuuuven iy
G74 M3V UNAEIAUAT Tap
G76 msatuguuiazidee
G80 gAEnmMIn1 Msndulunuuae
G81 1519120 laion (Spot Drilling)
G82 mszuuy lien (Counter Boring)
G83 ATITANLUVENAEAY
G84 My naea luuy Tapping
G85-89 masatugliuua oy
G90 fandeuuuyalan i’ﬂisusﬂmqﬂquﬁamnnﬂ?ﬂ
(Absolute System)
Go1 fiamdeuuugalas i’ﬂixﬂsmngﬂémmnﬂﬂé’a
(Increment System)
G92 msnlAsugaguivesauiil9diede
G93 oasmstlouasstiuiumisveana
G94 sasimiatley misaily szezmama
G95 sasimstlou nuamily szezmasen
G96 ANUEVBUNAITANA AT/UT
G97 ANuGveaNaiiata seuANd
G98 msulasusumiavium G43

G99

mssnlagudmuamnua R
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A1 2.3 YAAIEI M-code aztilumidalun13AIuAN Function A199 veslisunsumaz

in3eadns
yamia Msl¥nuazANuKINg
MO00 Program Stop HgAN3¥1911904 T1lsunsy
MOl Option Stop MgAMIM1LFIAT1 (FaNATJM Option
Stop AT &)
M02 wmsihnuvesllsunsy
M03 WU Spindle AduLAN
Mo4 WU Spindle NN
MO5 MYANIIHIYUVBINT Spindle
MO6 1aou Tool
MO7 Thru Spindle
MO8 damimdeiiu (Coolant On)
M09 arimdeéiu (Coolant OF)
M1l waeglusumiaaou ool
M19 vaeglushimianldeu ool
M20 livhaulag
M30 wmsvinuveslsunsy
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Stepper Motor

2 o 4 { 1 4 =
Stepper motor 1] UNB1ABTNMYU Ball screw 1o 11 nut o4 Ball screw indoui 11

9

3 1A o o o =t
audumlsidesms Tasmsassduilumiiliazesmysssoumnyy

3‘1] 3.13 Stepper Motor

NNGAT

FxP
(3.1)

Torque=
2Txe

F o usedmusala

P 0 szuzvvesang lumidowas
=] oo

e D UszAninmvesveanng

° o 9 & o & - 9 & Vat d v
mmmmwam‘lﬂ 0.04 Nm 33uU10uaen Stepper Motor 'VIF}E]Qﬂ'i'iiﬂumﬂﬂiﬂuﬂﬂ‘iﬂn’lﬂﬂ‘ﬂ

£ A < o 9 Y 1 o A A
apandeamsnzasoi idamnsonyuimminasewnzaroiai 18

03H6703-0440 ; 8
1 » T

]
|
103H6703-0410 o o LT |
Constant current circuit TN E 03 \\ Pl out orguee 3t Jo r
Source voltage: 24 VDC 5.z i
Operating current: e |
2 Aiphase, 2-phase 3 i & 02 Lol !
onergization (full-step) s _|& b 3 J
Ji=10.94 X 10%kg-m?(5.14 " A . \\ ;
oz-in?) use the rubber 101 ' |
couphngl] |
fs: Maximum self-start o ‘-‘m M ¥ m— Itll'!
g Pulse rate (kpuise/s)

100 1000 2000 3000 5000
Number of rotations {min "}
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T oA o 1 & ] =1 a 1 &
avundenilugy 103H6703 Favyuy 1.8 eamaedmall, 200 MAaomsnyunile

wlpe

AUIUM3IY Stepper motor 533 Ball screw

Stepper motor 1.8° 200 step, Pitch ball screw 5 mm. #8913 143282 N19 0.254 Y.
(113571) 9¥ABINIYYU Ball Screw (LLHIAT) 0.254/5 = 0.0508 mm AIUIUAIN 200 step x 0.0508

¥ 9
= 10.16 steptW312RZUUITADINYY Stepper motor NIMUA 10.16 Step

&

o o Ada ] .
A1 3.1 ﬂ]ﬁﬂ]1!'3@!'532]31"\“!9\11"'31"15ﬂ]ﬂwqﬂlﬂlﬂ1ﬁ Stepper ﬂ']‘l]ﬂ“ Ball screw(pltch 5

mm.)
Ball screw ( pitch 5 mm.)
a6y 5zuz#ﬁmmﬂﬂ(mm) Ball screw?;ﬁzﬁ’faQHqu (mm)| Stepper 9A18INYY (step)
1 0.254 0.0508 10.16
2 0.508 0.1016 20.32
3 0.762 0.1524 30.48
4 1.016 0.2032 40.64

AT 3.2 MIANIUITHZNIVOIR NN SteppernIuAIBall screw(pitch 10

mm.)

Ball screw (pitch 10 mm.)

dwiy | szeziideans (mm) [Ball screwflazdoaviayyu (mm)| Stepper azfiaanau (step)

1 0.254 0.0254 5.08
2 0.508 0.0508 10.16
3 0.762 0.0762 15.24

4 1.016 0.1016 20.32
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Stepper Controller

]
o

< s Aw o o . &£ 8 o
Stepper controller 1 UVBIANTUAITIVINUOTA Raspberry pi DN 19111

ol lduemeinyu

31] 3.19 Stepper Controller (Raspberry Pi & Arduino)

U o 4 = o 4 :
damvesveianiunuly Raspberry Pi iivaiffouiailounsuiameiinieanile
é oy ey o 1]
3909520 UU[1ANS Raspbian 4329110 15130U User Interface A1HT C++ HIU Qt
2 4 = o PO o
Creator %11 IDE N 1130108U Cross-platform 14 tagauliuuai(Firmware) uoia
w a o

Arduino T ifudBuinesiladadeduyatunomes Tao i dya 1o CLK(Pulse)

e eI ViU az CW/CCW(High/Low) fnuadianie



19 High 210U93A Arduino

41



42

Powersupply 12V 9A

Powersupply 48V 7.5A

23959UHRINBS UNY X

2993UUNBINGS AU Y
="
2395V UNBINGS UAY Z
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