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I. Tong quat vé Brain trong Mach3
1. Gi6i thiéu vé Brain trong Mach3

Brain trong Mach3 1a mot hé thong 1ap trinh logic dang Kkhoi, cho phép ban xtr 1y tin hiéu
dau vao/dau ra (I/0), diéu kién va trang thai hé thong ma khéng can viét code VBScript hay
plugin.

N6 giong nhu mot PLC mini dugc tich hop sin, giup nguoi dung xu Iy cac chirc nang ty dong
hoic dic biét — chidng han nhu bat/tit relay, xtr Iy cam bién, cong tic, nt nhin, diéu kién chay
may, v.v.

2. Brain hoat dong nhu thé nao?

Mot Brain gém nhiéu "logic blocks" (khéi logic), mdi khdi lam nhiém vu:
o Lay dir liéu tir ddu vao hoic bién hé thong
o Xirly dir li€u (so sanh, logic, toan hogc...)

« Xuit ra diu ra so, analog hoic tic dong trang thai h¢ thong

Céc khoi nay dugce ndi voi nhau nhu so' do mach dieu khién.

3. Céu trac mot Brain
M&i Brain bao gdm nhiéu dong (line), mdi dong 13 mot chudi xir 1y logic.
Mot dong Brain ¢6 thé gdm céc phan sau:

Thanh

ph An Vai tro

Doc tin hiéu (vi du: tir cong tac, cam bién, hodc bién hé théng nhu IsMoving,
THC On,...)

Function  Cac ham xu 1y logic (AND, OR, Compare, Flip Flop, Timer,...)

Output Tac dong dau ra (vi du: bat Output #1, set DRO, bat MPG mode....)

Input

4. Vi du thuc té
Muc tiéu: Bat Output #1 néu Input #3 dang ¢ muc cao va may dang chay (IsMoving = true)

1. Input: Port 1 Pin 3 (ngd vao sb 3)
2. Function: AND



3. Input khac: IsMoving
4. Output: Output #1

— So dd logic:

Input#3 __II_ AND —— Output#l
IsMoving

5. Ung dung thuc té ctia Brain

o Tu dong diéu khién dén, coi, quat 1am mat

« Giao tiép voi cam bién hanh trinh, bao 13i

« Diéu khién tdc do quat/cét theo thot gian thuc

« Diéu kién an toan: khong cho phép chay néu chua bat hat bui
o Tu reset 16i khi c6 tin hiéu ngoai

6. Cach tao Brain

Mo Mach3

Vao menu Operator > Brain Editor

Tao mdéi hoac mé Brain hién c6

Thém cac dong xtr Iy (Input > Function > Output)

Luu lai v6i duoi .brn

Vao Operator > Brain Control, tai Brain vao va kich hoat.

I e

7.Luuy

« Brain chay song song va theo théi gian thue v6i hé thong chinh.
« Rétnhe, 6n dinh va khong can reset nhu macro.

« Kho debug hon so véi code, nhung don gian néu ding ding.

e C0 thé két hop macro + brain dé xt 1y cac tinh hudng phirc tap.



I1. Thao tac voi Brain

Man hinh lam viéc cla Brain chi cé 3 nut cong cu co ban la Add (thém), Delete (X6a) va Terminate
Lobe, do vay khdng qua khé dé nhé dén ba nut nay.

&) myBrain - — O x
File View Commands Scroll Help

OEd 2+ =4

|
e Add
e Delete

e Terminate Lobe

Ready NUM

Hinh 1. Man hinh chinh cua trinh soan thio Brain
1 Add: Thém mot dong xtr ly (lobe) mai vao Brain hoac thém mdt xtr 1y logic vao dong
hién co.
[ Delete: X6a dong xur Iy dang dugc chon.
] Terminate Lobe: Két thuc dong xir 1y (giéng nhu két thuc nhanh xt Iy tai diém do).
[.1. Chtirc nang “Add*
I.1.1. Thém m{t dong xir ly méi vao Brain

Khi bAm Add dé tao mot dong méi, ctra s6 hinh 2 - Add Input hién 1én. Dit li€u xem bang 1.
Bang 1. Tong hgp cac dir liéu dau vao/ra dung cho Brain

TT NhO.IP tn Mo ta chirc nang Danh séch chi tiét

hiéu

1 INPUTS Doc gia tri cac dau vao Bang 2

2 IOUTPUTS |Poc gia tri cac dau ra Béng 3
, Poc cac gi tri s6 hién thi trén giao dién nguoi dung, ,

3 |PRO's nhu toa dd truc, toc dd truc chinh, v.v. Bang 4

4 [LEDs Doc‘t‘rar}g thai cac dén ba9 trang th‘au trer; giao dién Bing 5

nguoi dung, nhu trang thai chay, dung, 101, v.v.




5 [Modbus Doc cac tin hiéu tir thiét bi Modbus.

Doc cac bién cuc duoc st dung trong Brains dé luu trir) C6 100 bién tir VO ~
6 [Local Var S 1A

va xu ly dir liéu V99

Mach3 ’ )
7 |System Doc cac bién hé thong cua Mach3 Bang 6
Variables
1. Nhém cdc bién dau vao (Inputs)
Add Input X
@l Outputs | DRO's | LEDs |
ModBus | Local Var | Mach 'u'ariables|
Mach3 Inputs Selected
Select Mach3 Input signal to use
X-Limit Switch ++ =
OK ‘ Cancel ‘
Hinh 2. Man hinh giao di¢én Add Input
Bang 2. Nhém tin hiéu diu vao (Inputs)

X-Limit Switch ++ | B-Home Switch THC Down Command OEMTRIGGER #14
X-Limit Switch -- | C-Limit Switch ++ OEMTRIGGER #1 OEMTRIGGER #15
X-Home Switch C-Limit Switch -- OEMTRIGGER #2 OEMTRIGGER #16
Y-Limit Switch ++ | C-Home Switch OEMTRIGGER #3 OEM Input Slot
Y-Limit Switch -- | INPUT #1 OEMTRIGGER #4 Jog X ++
Y-Home Switch INPUT #2 OEMTRIGGER #5 Jog X --
Z-Limit Switch ++ | INPUT #3 OEMTRIGGER #6 Jog Y ++
Z-Limit Switch -- | INPUT #4 OEMTRIGGER #7 JogY --
Z-Home Switch Probe Switch OEMTRIGGER #8 Jog Z ++
A-Limit Switch ++ | Spindle Index OEMTRIGGER #9 Jog 7 --
A-Limit Switch -- | Limit Switch OverRide | OEMTRIGGER #10 Jog A ++
A-Home Switch Estop OEMTRIGGER #11 Jog A --
B-Limit Switch ++ | Torch Out OEMTRIGGER #12
B-Limit Switch -- | THC Up command OEMTRIGGER #13




2. Nhém cdc tin hiéu dau ra (Outputs)

Add Input

Inputs ' DRO's |

LEDs |

ModBus | Local Var ‘ Mach Variables‘

Mach3 Qutputs Selected

Select Mach3 Output signal to use

Digital Trigger -

OK

Cancel ‘

Bang 3. Nhém cac bién trong tin hiéu diu ra (Outputs)

Charge pump #1 OUTPUTI1 OUTPUTI19
Charge pump #2 OUTPUTI10 OUTPUT2
Current Hi/Low OUTPUTI11 OUTPUT20
Digital Trigger OUTPUTI2 OUTPUTS3
Enablel OUTPUTI13 OUTPUT4
Enable2 OUTPUT14 OUTPUTS
Enable3 OUTPUTIS OUTPUT6
Enable4 OUTPUTI16 OUTPUT7?
Enable5 OUTPUT17 OUTPUTS
Enable6 OUTPUTIS OUTPUT9




3. Nhom tin hiéu hién thi s6 trén giao dién (DROs)

Add Input

Inputs ‘ Qutputs

| oros )
p S—

LEDs |

ModBus |

Local Var | Mach 'l.-'arial:ules|

Mach3 DROs Selected

Select Mach3 DRO va

lue to use

| 842X Position

[ Use DRO Mumber

=]
0 1000 - 2255 valid

04 |

Cancel |

Bang 4. Nhom tin hié¢u hién thi s6 (DROs)

842-X Position

36-Homed Z

97-MPG1 Pos

160-SoftMin B

843-Y Position

37-Homed Off

98-MPG3 Pos

161-SoftMin C

844-7 Position

38-Homed Off

100-MPG3 Pos

166-Torch Speed

845-A Position

39-True Spindle RPM

101-MPG4 Count

167-Cond SpindleRPM

846-B Position

40-Tool offset

102-MPG1 Count

170-Encoder 0 Cnt

847-C Position

42-Tool offset

103-MPG?2 Count

171-Encoder 1 Cnt

800-X Feedrate

43-Tool Dia

104-Rapid Rate

172-Encoder 2 Cnt

801-Y Feedrate

44-Tool Radius

105-Tool Dia

173-Encoder 3 Cnt

802-Z Feedrate

46-Coordinate system

106-Tool Direction

174-Encoder 4 Cnt

803-A Feedrate 47-Fix Y off 107-Tool Radius 175-Encoder 5 Cnt
804-B Feedrate 48-Fix X off 110-T2 Wear 192-Freeze Delay
805-C Feedrate 49-Fix Z off 111-T2 Wear 193-ToGoX

806-F Feedrate 50-Fix A off 112-Insert Angle 194-ToGoY

807-S Feedrate 51-Fix B off 113-MPGO Velocity | 195-ToGoZ

808-F Feedrate 52-Fix C off 114-MPG1 Velocity | 196-ToGoA
810-D Feedrate 53-CVU Speed 115-MPG2 Velocity | 197-ToGoB

811-E Feedrate 54-Soft Z 116-MPG3 Velocity | 198-ToGoC
813-CBlend Feedrate | 55-Feedrate 117-CRC rotation 199-ToGoU
1-JobSlice Inc 56-Current Pulley 118-G68 R or G100 | 200-ToGoG




2-PulseFreq

57-Pulley max speed

119-Current Pulley M

202 - Spin RPM - Ovrd%

3-Jogging 58-Feed per rev 127-Encoder LAG X | 203 - Encoder Ovr. P
4-XJob Min 59-X Scale 128-Encoder LAGY | 204 - Encoder Ovr. P
5-YJob Min 60-Y Scale 129-Encoder LAG Z | 205 - Encoder Ovr. P
6-ZJob Min 61-Z Scale 130-Encoder LAG A | 206 - Encoder Ovr. P
7-AJob Min 62-A Scale 131-Encoder LAG B | 207 - Encoder Ovr. P
8-BJob Min 63-B Scale 132-Encoder LAG C | 208 - Encoder Ovr. P
9-CJob Min 64-C Scale 133-Encoder LAG U | 210 - JobMaxX ABS.
10-XJob Max 65-THCMin 134-Pulsecount X 211 - JobMaxY ABS.
11-YJob Max 66-Thread Pentry ang | 135-Pulsecount Y 212 - JobMaxZ ABS.
12-ZJob Max 74-Spindle % 136-Pulsecount Z 213 - JobMinX ABS.
13-AJob Max 77-Laser X grid 137-Pulsecount A 214 - JobMinY ABS.
14-BJob Max 78-Spare 138-Pulsecount B 215 - JobMinZ ABS.
15-CJob Max 79-Init Bit 139-Pulsecount C 216 - SpindleCur ABS.
16-G92X Off 80-Init Bit 140-Pulsecount U 217 - Spindle Cur %
17-G92Y Off 81-Capture Pos 141-EncoderCnt 0 818 - Current Line
18-G92Z Off 82-G53G0 Pos 142-EncoderCnt 1 819 - Current Mode
19-G92A Off 83-G53G1 Pos 143-EncoderCnt 2 821 - Feed Ord
20-G92B Off 84-G53G2 Pos 144-EncoderCnt 3 822 - Current Tool
21-G92C Off 85-G53G3 Pos 145-EncoderCnt 4 823 - FeedRate%

22-Queue Depth

86-G53G4 Pos

146-EncoderCnt 5

824 - B Radius

23-TimeSlice

87-G53G5 Pos

150-SoftMax X

825 - C Radius

24-Spindle Speed

88-G53G6 Pos

151-SoftMax Y

826 - G Radius

25-THC Pos 89-Feed Factor 152-SoftMax Z 827 - P Radius
28-BufferLoad 90-Spin Spindle 153-SoftMax A 830 - Planned Inc.
29-MPGO Pos 91-G76s Input 154-SoftMax B 831 - X Jog Feed%
30-MPG1 Pos 92-Knife Lift angle 155-SoftMax C 832 - Y Jog Feed%

31-Tool offset

93-Knife Lift vel

156-SoftMin X

833 - Z Work Offset

33-THC Offset

94-Feedrate

157-SoftMin Y

834 - A Work Offset

34-Homed X

95-CEM Rdo

158-SoftMin Z

835 - C Work Offset

35-Homed Y

96-MPGO Pos

159-SoftMin A




4. Nhom tin hiéu den trang thai trén giao dién (LEDs)

Add Input

Inputs | Outl:luts| DRO's |

ModBus |

Local Var |

Mach 'u'ariables‘

Mach3 LED's Selected

Select Mach3 LED signal to use

|993-IsMoving |

[ Use LED number |0 1000 - 2255 valid

QK |

Cancel ‘

Bang 5. Nhom tin hi€u cac dén bao (LEDs)

0 - IsMoving

30 - 4x Scaled

60 - UnHide

101 - Using Formulas

1 - Spindle On

31 - 5x Scaled

61 - Spindle Preload

111 - Partial line hold

62 - Hardware EStop

2 -MI1 Cmd 32 - 6x Scaled Trig 112 - Reverse run

3 - Jog Inc. 33 - 7x Scaled 63 - Non-GURLEC 162 - Macro running

4 - Jog Cont. 34 - 8x Scaled 64 - Spindle Stable 163 - Mcode waiting

5 - Program Coord |35 - G91 Mode 65 - UNcode ABS 164 - Spindle CW on
165 - Spindle CCW

6 - Machine Coord |36 - G90 Mode 66 - TMode PRC on

7 - Distance Mode |37 - G95 Mode 67 - TMode PSS 166 - Jogging

8 - Feedhold 38 - Threading 68 - THead fire open  |167 - Override active
9 - STOP 39 - Laser Trigger On |69 - G28 Off 169 - Spindle M3

10 - EStop 40 - Inhibit 70 - Tangential On 170 - Single surface
11 - No A Radius 41 - Ignore M6 71 - 2s Angle Step 171 - External Device
12 - No B Radius 42 - CV On 72 - Jog On 172 - File loaded

13 - No C Radius 43 - CV On M6 73 - AJog On 173 - Scripts running
14 - SoftLimits On |44 - Repeat On 74 - OVmode 174 - Probe trig decel
15 - THC On 45 - Exact Stop 85 - x-Enabled 800 - MPG On

16 - Spindle Decel |46 - G83 Called 86 - y-Enabled 801 - Inch

17 - Spindle Inc 47 - MPG Mode 87 - z-Enabled 802 - mm

18 - Tool In Spindle [48 - Threading 88 - a-Enabled 803 - RUN

19 - No Tool 49 - Laser Trigger On |89 - b-Enabled 804 - STOP

20 - Tool Is Offset

50 - Inhibit

90 - c-Enabled

805 - Planner Paused

10




21 - Not In G94

51 - Ignore M6

91 - d-Enabled

806 - ToolChange
wait

22 - Not In G95 52-CV On 92 - Tangential Mode |807 - X Homed

23 - Auto Limits

Overrd 53 - CV On M6 94 - HotKeys On 808 - Y Homed

24 - Un-Limit On 54 - Repeat On 95 - Units Per Minute |809 - Z Homed

25 - Units Per Rev |55 - Exact Stop 96 - Units Per Rev 810 - A Homed

26 - Units Per Min |56 - Mpx Jog 97 - G95 On 811 - B Homed

57 - Mpx Continuous
27 - 1x Scaled Jog 98 - G96 On 812 - C Homed
28 - 2x Scaled 58 - Optional Stop 99 - G97 On 813 - Dweel in effect

29 - 3x Scaled

59 - Block Delete

100 - Rapid Override

815 - Soft limit on

5. Nhom tin hiéu Modbus

Add Input *

Inputs | Oumuis| DRO's | LEDs |

i ModBus | ) Local Var | Mach Variables|

ModBus IO Selected

Enter ModBus Address touse |
& Input " Output [ Bitonly [0 Eito-15
Source
{* MacroModbus Emulation
" Serial Mon-Plugin Enabled

" Serial Plugin Enabled
# 0-127
" TCP ModBus cra=jo

OK | Cancel

ModBus IO Selected:

Enter ModBys Address to use: 12 noi nhap dia chi thanh ghi can lay dit liéu. Néu mdi Cfg#
trong Function Cfg’s -> Setup Serial Modbus Control chi 1y 1 thanh ghi tir Slave thi trong
ctra s6 nay chi can nhap s6 0 (tirc 13 luon 13y thanh ghi dau tién cua Cgf# va cling 13 thanh
ghi duy nhat).

Input: 1a doc dir li€u tir cac thanh ghi cta Slaver

Output: 1a ghi dir liu vao céc thanh ghi cua Slaver

Bit Only: 1a doc/ghi tirng Bit rdi1 ctia thanh ghi

Trong phan Source:

- MacroModBus Emulation: Gia 1ap ModBus bing Macro;

- Serial Non-Plugin Enable: Str dung ModBus RTU khong dung Plugin;

11



- Serial Plugin Enabled: St dung Plugin Modbus RTU (thuong chiing ta s€ s dung tuy chon
nay);
- TCP Modbus: St dung ModBus giao thirc TCP qua cap mang Lan;

CFG#xxx 1a sir dung Config s6 may. Tuy thudc vao thiét 1ap cau hinh trong Function Cfg’s
-> Setup Serial Modbus Control c6 nhitng ciu hinh Cfg #x nao va dang muén lay di liéu tir
Cfg ndo ma s& phai dién gia trj twong tng.

Modbus 14 giao thirc truyén thong giita cac thiét bi dua trén kién trac master-slave. N6
st dung cac giao di¢n RS-485, RS-422 va RS-232, cling nhu mang Ethernet TCP/IP (giao
thirc Modbus TCP) dé truyén dit liéu. Trong mang Modbus luén c6 mot thiét bi chii (Master)
s€ lam moi nhiém vu doc, ghi dir liéu vao mang va kiém soat mang, MACH3 chinh 1a Master
cia mang Modbus. Cac thiét bi con 1a1 1a thiét bi day t6 (Slaver), lam nhiém vu cung cap dir
liéu hoac nhan dit liéu tur Master yéu cau. Céc thiét bi t& vi du nhu Bo mach mé rong cic cong
vao ra cho Mach3, Tay cAm MPG, hé thdng dén va chudng béo .....

ModBus
Q
Sl 3
Master Slaver 1 Slavef 2- aiver 2
(Mach mé réng (Mach diéu khién coi
(MACH3) (MPG) P M e 2 N
ngd vao, ngd ra) va dén canh bao)

Hinh 2. Vi du vé mdt mang Modbus két ndi cac thiét bi ngoai vi véi Mach3

Trong mot mang Modbus c6 thé c6 toi da 247 thiét bi t& (Slaver), mdi Slaver c6 mot
dia chi dinh danh khéac nhau, khong tring l3p va thay doi tir 1 dén 247.

a. Cau tric khung dir liéu truyén thong trong mang Modbus

Thong diép Modbus RTU bao gom dia chi ctia thiét bi SlaveID, ma ham (function code)
va dir liéu dac biét tuy theo ma ham, cung véi CRC dé kiém tra 15i

SlavelD Function code Special data _

Trong do6:

- Truong SlavelD (1 byte): Xac dinh thiét bi slave dich. Gia tri nam trong khoang tur 1
dén 247, trong d6 0 duoc danh cho truyén phat (broadcast) con cac dia chi tir 248 dén 255
duoc du trit chua sir dung.

- Truong Function code (1 byte): 13 mé chirc ning ctia khung truyén, chi dinh loai hanh
dong ma master yéu cau, chéng han nhu doc hodc ghi dir liéu:

12



Function | ren chire nang Gidii thich Taien tham
Doc trang thai nhiéu cudn ngo ra T 12 ot
01 | Read Coils s a2 CUd
(Discrete Output Coils) giao thirc
Doc trang thai nhiéu tiép diém T 13 et
02 Read Discrete Inputs dau vao so ~ans > tud
(Discrete Input Contacts) giao thie
Doc nhiéu thanh ghi dau ra T 15 ot
03 Read Output Holding Registers | (Analog Output Holding ~rans o tia
Registers) glao thire
. Doc nhicu thanh ghi dau vao Trang 16 cua
L Read Input Registers (Analog Input Reggisters) giao thirc
s . Ghi mdt cudn ngo ra so Trang 17 cua
{2 Write Single Coil (Discrete Outpugt Coils) giao thuc
Ghi gia trj mot thanh ghi dau ra Trang 19 ci
06 Write Single Holding Register | (Analog Output Holding ~rans -2 tua
Registers) glao thire
) . . Ghi nhiéu cudn ngo ra so Trang 29 cua
- Write Multiple Coils (Discrete Outputhoils) giao thuc
. . . Ghi nhiéu thanh ghi dau ra ,
16 ;{Nerl‘;: tle\/r[;ltlple Holding (Analog Output Holding Tir—;;l%}%
& Registers) £120 TALT

-Trudng Special data (n byte): chira thong tin 1ién quan dén ham, bao gdm dia chi thanh ghi
va gié tri. Chi tiét timg 1énh Function Code, cic byte dir liéu di kém va cach Slaver phan hoi

tham khao

chi tiét hon tai

tai

litu giao thic 1Ung

(\filesMACH3 MODBUS\Modbus_Application_Protocol_V1_1b.pdf).

- Trudng CRC (2 bytes): Dung dé kiém tra 15i bang thuat toan kiém tra du theo chu ky
(CRC - Cyclic Redundancy Check).

b. T6 chirc dir liéu trong thiét bi Slaver

dung Modbus

Dit liéu trong module Slaver dugc t6 chirc luu trit cac thanh ghi. Thanh ghi duoc
phan thanh 4 bang tuty theo kiéu dir liéu ma n6 chira. Trong d6 Hai bang 1a chi doc (read-
only) va hai bang cho phép doc-ghi (read-write). Mdi bang chtra 9999 gi4 tri.

REGISTER REGISTER TYPE
NUMBER | ADDRESS HEX (Kiéu thanh NAME TYPE
(SO cua thanh | (Céc dia chi cua hi) (Tén thanh ghi) (Loai thanh ghi)
ghi) thanh ghi) &
read-write |Discrete Output Coils DO
1~9999 0000 to 270E (Poc va |(Pau ra kiéu tiép diém r0i rac |(Pau ra ki thuat
Ghi)  |timg bit) )
read Discrete Input Contacts DI
10001~19999 0000 to 270E . (Pau vao kiéu diem dau roi  |(Pau vao k¥ thuat
(Chi doc) rac tung bi 0
: g bit) s0)

13



../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
../MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf

read Analog Input Registers AT
30001~39999 0000 to 270E . (Pau vao kiéu tuong tu, nhiéu| ~x .
(Chi doc) bit) (Pau vao tuong tu)
read-write ﬁgail;)tir(s)utput Holding o
40001~49999 0000 to 270E (Poc va £ .2 A A
: (Pau ra ki€u tuong tu, nhiéu |[(Pau ra tuong tu)
Ghi)  lip)

Giai thich ngén:
Discrete Output Coils: Cac dau ra diéu khién dang bat/tait (ON/OFF), vi du diéu khién relay.

Discrete Input Contacts: Pau vao k¥ thuat sb, thuong 1 tin hiéu tir cong tic, cam bién dang
ON/OFF.

Analog Input Registers: Nhan tin hiéu analog tir cam bién (vi dy: nhiét d9, ap suat).

Analog Output Holding Registers: Guri tin hiéu analog dé diéu khién (vi du: diéu khién tdc
do dong co).

Mot thiét bi Slaver c6 thé c6 mot hodc nhiéu thanh ghi luu trit cac loai dit liéu khac
nhau, mdi thanh ghi gdm 2 Byte, mdi Byte gom 8 bits. C4u triic thanh ghi nhu sau
Céu tryc cta 1 thanh ghi
Byte 1 Byte 0
Bit 15|Bit 14|Bit 13|Bit 12|Bit 11|Bit 10|Bit 9|Bit 8|Bit 7|Bit 6|Bit 5|Bit 4|Bit 3|Bit 2|Bit 1|Bit 0

M3i bit dit liéu c6 thé chtra thong tin 0 hodc 1
¢. Vi du khung truyén dir liéu truy van tir Master va phan hdi tir Slaver

Vi du mot khung dir li€u ctia Master gui di (hé thap luc phan): 11 03 00 6B 00 03 76
87, phan tich chi tiét vao cau trac khung nhu sau:

SlavelD Function code Special data —

Dia chi cua Slave Ma chirc nang Dt liéu Checksum dé kiém tra 15 tmyén dir liéu
11 03 00 6B 00 03 76 87

Y nghia cua khung dit liéu trén nhu sau:
SlavelD = 11 nghia la dia chi Slave can lién lac 1a 11

Function code = 03 nghia 1a Read Output Holding Registers (Poc thanh ghi dau ra Analog
Output Holding Registers)

Special data di kem 1a 00 6B 00 03

Tra tai liéu giao thirc ma Function code 03 (Trang 15 cia giao thirc) ta thay theo sau mi code
03 s& yéu cau 2 byte dé xac dinh dia chi bat dau cua thanh ghi can doc, tiép theo 1a 2 byte dé
xac dinh sO lugng thanh ghi can doc. Nhu vay:
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Starting Adress = 006B (hé thap luc phan, HEX) = 107 (H¢ thap phan, DEC);

Quantity of Registers = 0003 (HEX) =3 (DEC)

CRC = 8776 (Hex) 1a md Checksum duoc tinh toan dé Slave kiém tra xem dit liéu nhan duoc
c6 CRC tinh toan bang véi gia tri CRC nay khong. Néu bang 1a dir liéu duoc bao toan, khong

bi 16i do dudng truyeén.

Nhu vy, khung trén c6 nghia 14 can doc 3 thanh ghi, bat dau tir dia chi 107 cua thiét bi Slaver
c6 dia chi 11. Do mbi thanh ghi ludn c6 kich thude 1a 2 byte, nhu vay can doc 6 bytes dit liéu.

6.3

03 (0x03) Read Holding Registers

This function code is used to read the contents of a contiguous block of holding registers in a
remote device. The Request PDU specifies the starting register address and the number of
registers. In the PDU Registers are addressed starting at zero. Therefore registers numbered
1-16 are addressed as 0-15.

The register data in the response message are packed as two bytes per register, with the
binary contents right justified within each byte. For each register, the first byte contains the
high order bits and the second contains the low order bits.

Request

Response

Function code 1 Byte 0x03

Starting Address 2 Bytes 0x0000 to OXFFFF
Quantity of Registers 2 Bytes 1to 125 (0x7D)
Function code 1 Byte 0x03

Byte count 1 Byte 2 x N*

Register value N* x 2 Bytes

*N = Quantity of Reaqisters

Hinh anh trich xuit trang 15 ciia tai liéu giao thirc ing dung Modbus vé 1énh 03

Khi nhéan duogc truy van bén trén, thiét bi Slaver c6 dia chi 11 phan hdi lai nhu sau:

Vidu: 11 03 06 AE 41 56 52 43 40 49 AD

Tir tai lidu giao thirc phan hdi ctia 1énh 03 ta c6

SlavelD Function Special data _
code
S6 byte dit | Thanh ghi | Thanh ghi | Thanh ghi
liéu thir 107 | tha 108 | thr 109
11 03 06 AE | 41 [s56] 52| 43 | 40 49 AD

Nhu vay ta c6 dir li¢u doc vé cua ba thanh ghi tir dia chi 107 la
Registry Value[107] = 0xAE41 (Hex) = 44609 (DEC)
Registry Value[108] = 0x5652 (Hex) = 22098 (DEC)
Registry Value[109] = 0x4340 (Hex) = 17216 (DEC)
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6. Nhém tin hiéu cdac bién cuc bé (Local Variables)
Add Input x

Inputs | Duu:lutsl DRO's | LEDs |

ModBusl Mach 'u'ariablesl

— Internal Brain Variables

Select Variable

-
[™ Bitonly |u BitO - 15

OK I Cancel |

Céc bién cuc bo duge dung dé luu va sir dung dir liéu trong khi Brain chay, 1ap trinh brain c6
thé st dung cac bién nay lam trung gian xur 1y dir licu.

7. Nhém tin hiéu cdc bién hé thong (System Variables)
Add Input x

Inputs | Duu:lutsl DRO's | LEDs |

ModBus | Local Var | Mach 'l.n'ariableq

—Mach3 System Variables
Select Mach3 Contral Variable
IsStopped |
oK | Cancel

Bién hé thong 1a cac bién diéu khién cta chwong trinh mach3.

Bang 6. Nhom tin hiéu cac bién hé thong (System Variables)

HER)
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TT

Bién trang thai

Mo ta

- IsStopped

[J Y nghia: Tra vé true néu hé thong dang & trang thai dirng hoan
toan (tuc la khong dang chay G-code, khong di chuyén).
] Ung dung: Kiém tra xem c6 thé bat dau 1énh méi hay khong.

- IsMoving

] Y nghia: Tra vé true néu may dang di chuyén, bao gom khi thyc
hién céc 1énh G-code hodc diéu khién béng tay.

) Ung dung: Co thé ding dé chd cho dén khi di chuyén két thac (vi
du: While IsMoving).

- TWaitState

[ Y nghia: Trang thai cho ciia truc quay (spindle) hoic M-code.

[J Chi tiét: Bién nay thuong phan 4nh trang thai tam dirng do 1énh cho
M3/MS5 hodc cho tin hiéu tir thiét bi ngoai.

[J Gia tri: thuong 13 s6 nguyén dai dién cho timg trang thai cho khéc
nhau.

- THC On

[ Y nghia: Trang thai Torch Height Control (THC) — hé thong dicu
chinh chiéu cao dau cét plasma theo thoi gian thuc.

[ Gia tri: true néu THC dang bat, false néu tat.

[} Ung dung: Dung trong céc tmg dung plasma d¢é kiém tra xem THC
c6 dang hoat dong hay khong.

-CV On

[) Y nghia: Trang thai Constant Velocity (CV) —cho biét ché do chay
G-code dang la CV (di chuyén muot, khong dung gitra cac doan).

[J Gia tri: true néu dang bat ché d¢ CV, false néu dang & ché dd Exact
Stop.

[) Ung dung: Kiém tra xem dudng chay c6 dugc lam mugt hay khong.

- MPG TickCount

0Y nghia: Téng s0 xung MRG nhan duogc trén mot don V} théyj gian.
[ Ung dung: Theo doi tong s6 bude quay da duge xur ly ke tir lan doc
trudce, dung dé xac dinh muce do dich chuyén.

- MPG1 Count

[ Y nghia: By dém xung riéng cia MPGI1.

[ Chi tiét: Dung dé theo ddi s6 lugng xung (budc quay) dugc phat
hién tir dau vao MPG1.

[} Ung dung: C6 thé ding dé xir 1y riéng timg tay quay néu sir dung
nhiéu MPG.

- MPQG2 Count

Tuong ty MPG1

- MPG3 Count

Tuong tu MPG1

1.1.2. Add thém mét xir ly logic vao dong xir ly da c¢6

Giao di¢én man hinh churc nang xtr 1y tin hi¢u logic cua Brain
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1Input Lobe ¥ |[Dual Input Lobe *
 Lobe Logic - Select one —Lobe Logic - Select one
¥ No Operation % Compare A:B Compare
Compare " Greater than
" Compare Immediate | ¢ Greater than " Less Than
" Less Than In % Equal To
" Equal To
" Invert a Switch
 anD T OR " EOR [ Analoge Switch I Latched
TIMER.
Farmula | Formula TIMER. |
OK I Cancel | oK I Cancel

1.2. Churc nang Delete

Chtrc ndng Delete cho phép x6a cac Lobe da tao ra.

[.3. Chttic nang Terminate Lobe

Khi bAm Terminate Lobe két thuc mot dong, ctra s6 hinh 2 Add Input hién 1én. Dit liéu c6

thé chon xem bang 8.

Add Input *
Inputs | Qutputs | DRO's | ModBus | Sendsmngl
Local Var | EIutI:unP'ressl User LED'5| Mach Control |

—Mach3 Qutputs Selected

Select Mach3 Cutput signal to use

igital Trigger

-

Remove Terminator

Ok

Cancel

Bién soan: Pao Ngoc Hoang

Email: ngochoangimsat@gmail.com



Biang 8. Tong hop cic dir liéu dau vao/ra diung cho Brain

pr| Nhom tin M6 ta chirc ning Danh séch chi tiét
hiéu
1 [INPUTS Thiét lap gia tri cho cac dau vao Bang 2
2 |OUTPUTS [Thiét lap gié tri cho cac dau ra Bang 3
3 [DRO's Thiét 1ap gia tri cho cac DRO Bang 4
4 Modbus Thyc hién doc hoac ghi dir liéu MODBUS

5 [SendString

Gtri dit liéu dang chudi t6i da 80 ky tu ra MODBUS

C6 100 bién tr VO

l

6 [Local Var  [Thiét 1ap gia tri cho cac bién cuc bd V99
6 [ButtonPress |Thuc hién gia lap bam céac nit Béang 9
5 |User LED’s [Thiét 1ap gia tri cho cac dén LED cua nguoi ding Béang 10
6 Mach Thiét 1ap gia tri cho cac bién hé thdng cuia Mach3 Bang 6
Control dp gia trl C g g
1.3.1. INPUTS

Xem danh sach chi tiét tai bang 2

1.3.2. OUTPUTS

Xem danh sach chi tiét tai bang 3

1.3.3. DRO's

Xem danh sach chi tiét tai bang 4

1.3.4. Modbus
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Add Input X

Inputs | Cutputs | DRO's | SendStringl
Local Var | EuttonPressl |Jger LED'sl Mach Control |
—ModBus IO Selected

Enter ModBus Address to use I 0

@ nput © Output [ Bitenly [0 Bito- 15

Source
¥ MacroModbus Emulation

™ Serial Non-Plugin Enabled

" Serial Plugin Enabled
CFG# |0 0-127
™ TCP ModBus

Remowve Terminator | 0K | Cancel

1.3.4. SendString

Cho phép giri dén Slave mot chudi vian ban ¢ do dai tdi da ti 80 ky tur

Add Input *

Inputs | Qutputs | DRO's | MadBus |

Local Var | ButtonPressl User LED'sl Mach Control |

—5Send String Message to PLC

String to send 80 chars manx

Register Address ¥ 0 - 125 serial

rog-
IU— r_umst::P

0-1275P Cfg #lU

Remove Terminator | oK | Cancel |

1.3.4. Local Var

Céc bién cuc bd duge st dung trong ndi bd chuong trinh Brain c6 100 bién tir VO dén V99.
Khi 1ap trinh c6 thé sir dung cac bién nay luu trir dit lidu

NE)
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1.3.4. ButtonPress

Bang 9. Danh sich cc niit bam c6 thé thue hi¢n béi Terminate Lobe

1000 - CycleStart

148 - Correction On/Off

219 - Z Inhibit off

293-MPG 1 axis a

1001 - FeedHold

149 - AutoLimit OverRide
Toggle

221 - AntiDive toggle

294-MPG 1 axis b

1002 - Rewind File

151 - SingleActive toggle

222 - AntiDive On

295-MPG 1 axis ¢

1003 - Stop File

153 - UNITEX/UNTMIN
toggle

223 - AntiDive Off

296 - Soew Dev. Calibrate

1004 - SingleStep

156 - Set Next Line

224 - Flood On

297- Stop Dwell

1005 - ResumeFile

157 - Jog Follow Toggle

225 - Flood Off

299- Bypass Feedrate
on/off

300- Front Rear post

1007 - Zero All Axis 158 - Joystick On 226 - Mist On toggle

1008 - Zero X 159 - Joystick Off 227 - Mist Off iﬁiﬁiﬁ? I MODE
1009 - Zero Y 160 - Regen Toolpath 228 - Load Teach File 303- MPG 1 MODErO
1010 -Zero Z 162 - G90/G91 toggle 229 - ConfigToolPath 304- MPG 1 MODE: 1
1011 - Zero A 163 - Dnc SpinSpeed 230 - Select Wizard 305- MPG1 MODE: 2
1012 - Zero B 164 - Dec SpinSpeed 231 - Load Default Screens |306- MPG 1 MODE: 3
1013 - Zero C 165 - Laser Trigger On/Oftf {232 - Tab screen on/off 307-Jog X - right

1014 - Reset FRO

167 - ZInhibit on/off

233 - Mist Off

308-JogX - Left

1015 - Simulate

168 - Tool Ignore on/off

240 - All homes deref.

309-Jog Y -right

1016 - Run At...

169 - CloseFile

241 - Tangential On/Off

310-Jog Y - Left

1017 - Goto Zero's

170 - Load Last File

242 - Copy position to
G59P253

311-Jog 2 - right

1018 - Display Machine
Coord

171 - Jog incr increment

243 - Move to G53 from
G59P25

312-Jogz - Left

246 - Force Axis to read as

1019 - Verify 172 - ErrorClear home 313-Jog A -right
1021 - RESET 173 - Spindle Off 247-cv Toggle A 314-Jog A - Left
1022 - Home X 174 - Jog type conf/mpgl 248- GV Off 315- Calibrate MPG
1023 - Home Y 175 - MPGI Axis inc 249-cv On 316 - SaveTools
25C-Toggle X axis .
1024 - Home A 176 - Block Delete Toggle onhne/offine 317- Save Fixtures
. 251-Toggle Y axis
1025 - Home B 177 - Optional Stop toggle onhne/offline 318- Zoomstate on/off
. 252- Toggle 2 axis
1026 - Home C 178 - Offline Toggle onhne/offime 319- PanState O n/off
1027 - Joystick Toggle | L/2 - Machine/Work Coord 1253- Toggle A axis 320- Select Wizard
display online/offlme
- 180 - Display Work Coord -  |254- Toggle B axis 321- Call Newfnagled
1028 - Softlimits Toggle unload online/offlme Wizards
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1030 - Execute Geode

181 - Display Work Coord -

255- Toggle ¢ axis

322- Stop all actions.

locked cnline/offline
1032 - Execute Button Script tlfggieUse Spindle Feedback 257- Online 323- Tab control in/out
1034 - Jog Incr ++ 183 - Reset Spindle Over 258- Offline 324- TurnToudi X
1040 - Jog Incr -- 184 - Lathe Home 259-MPG 1 X control 325-TorchVolts
1041 - Init Interp 185 - MPGl1 Jog X 26C-MPG1Y control 326- TumTouch z

1042 - Jog On/Off

186 - MPG1 Jog Y

261- MPG 12 control

327-MPG Jog On

1044 - GotoSafeZ

187 - MPGl1 Jog Z

262- MPG 1 A control

329 - MPQG2 axis toggle

105 - Refill

188 - MPG1 Jog A

263- MPG 1 B control

329- Jog B right

106 - English/Metric Toggle

189 - MPG1 Jog B

264- MPG 1 ¢ control

330-Jog 6 left

107 - Machine Coordinate

190 - MPG1 Jog C

265 -Select MPG Ino 1

331-Jog cright

Display

108 - FRO UP 191 - Select Jog Incr 1 266- Select MPG Incr 2 332-Jogc left

109 - FRO DN 192 - Select Jog Incr 2 267- Select MPG Ino 3 333-ToGo display on/off
110 - Spindle On/Off 193 - Select Jog Incr 3 268- Select MPG Incr 4 334-Jog Off X

111 - Jog% UP 194 - Select Jog Incr 4 269- Select MPG Ino 5 335-Jog Off Y

112 - Jog% DN 195 - Select Jog Incr 5 270- Select MPG Ino 6 336-Jog Off Z

113 - Flood Toggle 196 - Select Jog Incr 6 271- Select MPG Incr 7 337-Jog Off A

114 - Mist Toggle 197 - Select Jog Incr 7 272- Select MPG Incr 8 338-Jog Off B

115 - Edit File 198 - Select Jog Incr 8 273- Select MPG Ino 9 339-Jog Off C

116 - Zero Radius A

199 - Select Jog Incr 9

274- Select MPG Ino 10

340- SetSoftMin

117 - Zero Radius B

200 - Select Jog Incr 10

275- Jog cont.

341- SetSoftMax

118 - Zero Radius C

201 - JoyThrottle for Jog %

276- Jog inoemental

342- Restore Soft limits

119 - Softlimits on/off

202 - JoyThrottle for FRO

277- Feedrate+ +

343- ABS/INC DRO
readout

120 - Tool Touch

203 - Jog Mode Cont.

278- Feedrate -

347- Cv DiSt on/aff

121 - Tool Table Call

204 - Jog Mode Incr.

279- Run in Reverse

348- MenuOff

122 - Fixture Table Call

205 - Joy Mode Incr.

280- Autoload Wizard

349- MenuOn

123 - THC Toggle

206 - JoyStick On

281- MPQG2 axis increment

350- Spin Inoement

124 - Calibrate THC

207 - Joystick Off

282- Taper mode on/off

351- Spin Decrement

125 - DNC ->ENC X

208 - Tool Length to zero

283- DualMPG O n/off.

356- Ignore M3 toggle

126 - ENC ->DRO X

209 - Tool X to zero

284- Shuttle Mode on/off

357- All Slaves O ff

127-DRC >ENCY

210 - Move to Home

285- Return to..

358- All Slaves On

128 -ENC >DRO Y

211 - Move to Home

286- Remember Pos..

360- Jog Probe On/Off

129 -DRC ->ENCZ

212 - Lathel to Home

287- RapidOverride toggle

361-Jog Probe o f f

130 - ENC->DRO Z

213 - Lathe2 to Home

287- RapidOverride toggle

362- Jog Probe On

131 - MillaToggle

214 - Load recent file

288- stop G04 Dwell A

363- A axis toggle display

132 - ToolPath On/Off

215 - Display History

289- Set Formulas

364- ISO Enable

136 - G43 Toggle

216 - Load Gceode File

290- MPG 1 axis X

365-1ISO Disable

137 - GoTo Home Loc.

217 - Flip table tool to top

291-MPG 1 axis y

147 - Throttle Function
Toggle

218 - Z Inhibit on

292-MPG 1 axis z
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1.3.4. User LED’s

Bang 9. Danh sich cac dén LED c6 thé bat/tit boi Terminate Lobe

999- IsMoving 42 -Y Scaled 75- G92 off 165- Spindle ccw on
11- Spindle ON 43- 2 Scaled 8 1 -Tangentai On 166- Normal On

12- Mist On 44- A Scaled 8 2 -Single Step 169- Ignore M3

13- Flood On 45- B Scaled 83- Jog On 170- Slaving in effiec
14- Jog Cent. 46 - ¢ Scaled 84- CV ON 171- External Device
15- Jog Ino. 48- G9CMode 85-SlowMode 172- Fife 'oadec

16 - Machine Coord |49- G91Mode 86- X enabled 173- Scripts running

17- Feed Overide on

50- Threading

87-Y enabled

174- Probe jog decel in effect

18- Simulating

51- Laser Trigger On

88- 2 enabled

800-ESTOP

19- ESTOP 52- 2 Inhibit 89- A enabled 801- Inch

20- No A Radius 53- Ignore M6 90- 6 enabled 802- mm’s
21- No B Radius 54- cv On 9 1-c enabled 804- RUN
22- No ¢ Radius 55- Repeat On 9 2 -Diameter Mode |803- STOP

23- SoftLimits On

56 -Exact Stop

94- HotKeys On

805- Planner Paused

24- IN C On

57- MPG Jog

95- Units Per Minute

806- Toolchange wa

25- Spindle Accel ~ [58- Cont shift Jog  |96- Units Per Rev.  |807- X Homed
26- Spindle Decel ~ |65- Optional stop  [97- Reverse running [808- Y Homed
27- Toolpath On 66- Block Delete 107- G96 On 809- 7 Homed
28- Tool Is Offset ~ |67- Offline 108- G68 on 810- A Homed
29- Not in GS4 68- Spindle Feedbad [109- Rapid Ovrdn 811- B Homed
30- Throttle O ff 69- Thread wait Trig |110- Using Formulas |{812- ¢ Homed

33- Auto Limits Ovrd

70- NoPlungeTHC

111- Partial line holdi

&13- Dwell in effect

34- No Limits On

71- Spindle Stable

112- Reverse runnin

&15- Softiimits On

39- Units Per Rev

72- IIMOde ABS

162- Maaro running

40- Units Per Min

73- 1J mode INC

163- ToGo mode on

41- X Scaled

74- Tech File open

164- Spindle cw on

1.3.4. Mach Control

Mach control bao gém céc bién hé théng 6 thé duogc diéu khién bsi Terminate Lobe,

bién hé théng di duoc gidi thidu trong bang 6 muc L.1.1
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I11. M6t sb du an thuc té voi Brain
[II.1. Dy an tao tay cAm ModBUS MPG

Bo mach May tinh

Arduino

chay
Mach3

Tay cam MPG Két ndi day Bo mach Cap USB May tinh
dién Arduino Mach3
So do ket noi hé thong MPG Modbus sir dung Arduino

Vi du tay cam MPG trong dg &n MPG Modbus str dung Arduino va du an
MPG_SENTROL_AC09-RX kém theo tai li¢u ndy da chon dia chi Slaver 1a 1, C6 3 thanh
ghi Analog Output Holding Registers chtra dit li¢u véi dia chi nhu sau:

Dit liéu trong céac thanh ghi Analog Output Holding Registers cta tay cAm MPG

Tén thanh Dia chi ‘thanh Dit liéu chira ¥ nghta
ghi ghi

4001 0 MPG_Count B6 dém cta nim xoay Encoder

4002 1 MPG TickCount | Tdc d6 quay ctia nim xoay
Gia tri bat/tat cia céf: cf)ng,téc chon truc

4003 2 MPG_Switch X,Y Z, A va cong tac khuéch dai x1, x10,
x100

Trong do6:

MPG_Count: 1a b dém xung cua nim xoay Encoder, kich thudc 2 byte, kiéu dit liéu
interger, gia tri thay d6i tir -32768 dén 32767 twong tng vi tri cua truc. Khi quay thuan mdi
xung ting bo dém 1én 1 don vi. Khi quay nguoc, mdi xung s& giam bd dém 1 don vi.

Thanh ghi MPG Switch
Byte 1 (Byte cao) | Byte 0 (Byte thap)

MPG_TickCount: 14 gia tri toc d6 quay clia nim xoay, tinh theo s xung tao ra trong 1
gidy, kich thudc 2 byte, kiéu dir liéu interger, gia tri thay doi tir -32768 dén 32767 tuong tng
tdc d6 va chidu quay clia nim xoay.

Thanh ghi MPG TickCount
Byte 1 (Byte cao) | Byte 0 (Byte thap)

lE)
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MPG_Switch: La trang thai bat/tat hién tai cta cac cong tac chon truc X Y Z A va cong
tac khuéch dai x1 x10 x100. Kich thudc 2 byte (16 bits), kiéu dir li¢u unsigned interger. Khi
nim xoay vé vi tri nao thi bit twrong tng cua vi tri do dat thanh 1, cac bit twvong trng cua cac vi

tri con lai dat thanh 0.

Thanh ghi MPG_Switch
Byte 1 (Byte cao) Byte 0 (Byte thap)
Bit 15|Bit 14|Bit 13|Bit 12|Bit 11|Bit 10|Bit 9|Bit §|Bit 7| Bit 6 |Bit 5|Bit 4|Bit 3|Bit 2|Bit 1|Bit 0
- - - - - - - - - X100(X10| X1 | A | Z | Y | X

Vi du: khi cong tic vin vé vi tri x100 thi bit 6 ctia Byte 0 trong thanh ghi MPG_Switch
s€ dugc dat thanh 1, khi cong téc roi di nd s& duoge dat thanh 0 va tuong tu cho céc vi tri

cong tac khac.

Trinh ty dé tao mdt chwong trinh Brain doc dwoc tay cAim MPG modbus nay nhw

sau:

Budc 1: Bat ché do cho phép str dung ModBus trén Mach3

Budc 2: Thiét 1ap cAu hinh Serial Modbus Control dé doc dit liéu tir ModBus vao Mach3
Budc 3: Thiét 1ap Brain xir Iy dit liéu nhan duoc tir ModBus & budc 2 dé diéu khién Mach3

Budc 4: Kich hoat cho Brain tao ¢ budc 3 chay trong Mach3

Duéi day sé di vao chi thiét cach 1am ting budc:

I11.1.1. Bat ché dd cho phép sir dung ModBus trén Mach3

- Vao Config -> Ports and Pins -> thé Port Setup and Axis Selection-> tich chon nhu hinh

du6i-> bam Apply.

Engine Configuration... Ports & Pins

Port Setup and Axis Selection l Mator Outputs ] Input Signals | Output Signals | Encoder/MPG's ] Spindle Setup I Mill Options ]

Port #1
I~ Port Enabled

<378 Port Address

Entry in Hex 0-5 A-F only

Port #2
[ Port Enabled

<278 Port Address

Enitry in Hex 09 A-F only
I Pins 2-9 asinputs

MaxNC Mode
OR

™ Max CL Mode enabled
[~ Max NC-10 Wave Drive

Program restart necessary

Restart if changed

Kemel Speed
(" 25000Hz " 35000Hz ¢ 45000Hz
(" §5000hz ¢~ 75000hz (% 100khz

Note: Software must be restartted and motors retuned i
kemel speed is changed.

" 60000hz v

Sherine 1/2 Pulse mode.
@mﬂl}u InputOutput Support
odBus Flugln Supported.
[~ TCP Modbus support

[~ Event Driven Serial Control

oK

=R EAY

p—

- Tt phan mém Mach3 sau ¢6 mo lai ¢é phan mém nhan cai dit cho phép sir dung ModBus.
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I11.1.2. Thiét lip ciu hinh Serial Modbus Control

Cam thiét bi MPG mobus vao cong USB ciia may tinh va kiém tra xem may tinh da nhan
thiét bi vao céng COM may, vi du COM3.

Vao Function Cfg’s -> Setup Serial Modbus Control.

@ Mach3 CNC Licensed To: MaoA"AT Btonar - o X
File Config | Function Cfg's | View Wizards Operator Plugln Control Help

Calibrate Spindle...

Prograr Tool Path (Alt4) |  Offsets (Alt5) | Setiings (At6) |  Diagnostics (A7) |

erial Monitor

Calibrate MPG

Scale m—

+0.1531 | +1.0000

A A~ | Scale

ScrewMapping
Setup Serial ModBus Control
Setup TCP Modbus
Formulas

Fonts

PortNum: |3 Baud Rate: | 19200 81N ~| [ UseRTS for transmit (RS485) Timeout | 100 ms Test ModBus

[¥ ModBus Run o errar

Reset Device Sel...

2888
HINEIH

Enabled ‘Comment or Port/Address  Slave # Refresh Address #of Direction -
On/Off Device 0-10 25ms Ina. | ModBus(Yar) Registers Input Qutput
K  MPG Count 3 1 2 0 1 Input Reg =
X MPG_Tickcount 3 1 2% 1 1 Input Reg
X MPG_Swtich 3 1 2 2 1 Input Reg
O 1 1 2 0 1 Input Reg
chgzs 0 1 1 2 0 1 Input Reg
& cro#s O 1 1 50 0 1 Input Reg
File:| cfg 46 [ 1 1 50 0 1 Input Reg
cloer O 1 1 50 0 1 Input Reg
Edit G-Code crgrs 0 1 1 50 0 1 Input Reg
ycle Stai = cfgze O 1 1 50 0 1 Input Reg
I <Alt-R> I | Recentfilcuus crg #10 |[] 1 1 50 0 1 Input Reg
Close G-Code cra #11 | 1 1 50 0 1 Input Reg ipindle CW F5 I 100
Load G.Code cfg #12 [ 1 1 50 0 1 Input Reg
Fee;:l Hold cfg #13 O] 1 1 50 0 1 Input Reg | ﬁ
<Spe>
pC prp—— cfg #14 ] 1 1 50 0 1 Input Reg
| Sethertingul cfg #15 | 1 1 50 0 1 Input Reg
Stop g cfg #16 ] 1 1 50 0 1 Inptt Reg 0
<Alt-S> Run From Here. cfg #17 [ 1 1 50 0 1 Input Reg £l
e = = - B . e 0
Apply oK
‘ Rese t Emergency woae Acuve:: I soq onore cunaies ] vivuy
G.Codes M.Codes +0.000 0.00 0

History Clear LIS 28 ReConfiguration Estop.

Y nghia ciia cac tham sb trén man hinh ModBus Configuration nhu sau:

Port Num: S6 cong COM cua may tinh da két ndi véi Modbus Arduino (vi du ndy dang
la COM3);

Baurate: La toc do truyén dit liu RS232 ciia cong COM, trong ma ngudn Arduino da dat
1a 19200.

8-1-N: 1a chuan dir liéu UART s dung, chuan nay di duoc thiét 1ap trong ma ngudn
Arduino

ModBus Run: Néu tich chon 1a cho phép giao tiép véi thiét bi, hay tich 1a ngit két ndi.

Tén ciu hinh: Cac Cfg #0 .... Cfg #63 1a cac cau hinh c6 thé sir dung dé thiét lap, trong
vi du nay s& str dung 3 vi tri cdu hinh 1a Cfg #0, Cfg #1 va Cfg #2 (Cfg #0 cho gia tri clia
MPG_Count, Cfg #1 cho gid tri MPG_TickCount, Cfg #2 cho gia trt MPG_Switch).

Enabled On/Off: Cho phép hodc khong cho phép Cfg tuong ing duoc chay.

Comment or Device: Dit tén bt ky cho dé hiéu, vi du nay dat
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Port/Adress: Dia chi cong COM may tinh két ndi dén thiét bi Aruino USB MPG (vi du
nay dang la COM3)

Slave #: Dia chi Slave, ma nguén Arcuino trong vi du nay da chon dia chila 1 cho MPG
Slave

Refresh: Tan sb cap nhat dir li¢u tinh theo mili gidy, chon 25m:s.
Address ModBus (Var): Dia chi ctia thanh ghi cAn doc trong Slaver

# of Registry: S6 luong thanh ghi can doc ra, do chung ta tao 3 cAu hinh Cfg cho 3 thanh
ghi nén chi can doc ra 1 thanh ghi cho mdi c4u hinh.

Direction Input Output: Chon kiéu doc dit liéu 14 Input Registry

Tao 3 ciu hinh l4y dit liéu tay cim MPG qua Modbus v&i cac thong sé nhu trong bang sau
day:

Bang tong hop cau hinh Serial ModBus MPG

Cau |Enabled| Comment Slave Address # of Direction
L . Port/Adress Refresh [ ModBus . Input
hinh | On/Off or Device # Registry
(Var) QOutput
f R In
Clg |y (bat) IMPG Count 3 1 25 0 1 put
#0 - Registry
f R . In
Cig |« (bat) [MPG TickCount| 3 1 25 | | put
#1 - Registry
Cig |y (bat) [MPG_Switch 3 1| 2 2 | Input
#2 - Registry
MedBus Configuration
Port Num: Baud Rate: @_L‘ I Use RTS for transmit (RS485) Timeout IW ms Test ModBus
ModBus Run Mo error
Enabled Comment or PortfAddress| Slave # Refresh Address # of Direction o
Oonfoff Device 0-10 25ms Inar. |ModBus(Var)| Registers Input Output
cfg #z0 |[X] MPG_Count 3 1 25 0 1 Input Reg -
cfg #1 |[X] MPG_Tickcount 3 1 25 1 1 Input Reg
cfg #2 |[X] MPG_Swtich 3 1 25 2 1 Input Reg
cfg #3 |[] 1 1 25 0 1 Input Reg
cfg 24 |[] 1 1 25 0 1 Input Reg
cfg #5 [] 1 1 a0 0 1 Input Reg
cfg #6 |[] 1 1 50 0 1 Input Reg
cfg 27 |[] 1 1 50 0 1 Input Reg
cfg#8 [] 1 1 a0 0 1 Input Reg
cfg #0 |[] 1 1 50 0 1 Input Reg
cfg #10 |[] 1 1 50 0 1 Input Reg
cfg #11 |[] 1 1 50 0 1 Input Reg
cfg #12 |[] 1 1 50 0 1 Input Reg
cfg #13 [] 1 1 a0 0 1 Input Reg
cfg #14 |[] 1 1 50 0 1 Input Reg
cfg #15 |[] 1 1 50 0 1 Input Reg
Ccfg #£16 [] 1 1 a0 0 1 Input Reg
cfg #17 |[] 1 1 50 0 1 Input Reg =
N —
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Ké tir thoi diém nay, dit liéu tir MPG ModBus da duoc day vao cac ngin chira cia Cfg#0,
Cfgtl, Cfg#2.

I11.1.3. Thiét 1ap Brain xi 1y dit liéu nhan dwge tir ModBus dé diéu khién Mach3

Brain ¢6 nhiém vu doc dir liéu da lay vé tr ModBus dé di¢u khién cac chirc nang cua
Mach3. Trudce tién can tao méi mot Brain bang cach vao Operator -> Brain Editor...

Foaro (A1) |V 88T Tot Pty |_ Oemith3i | Snian |

i Set new Brain name o
[

ArduinoMPG|

Cancel | ( QK Il

Dat mot tén cho Brain, vi du ArduinoMPG sau d6 bam OK, man hinh bién soan Brain hién
ra nhu sau

Emyﬁrﬂin- - O b
File View Commands 5croll Help

Ol 2+ =4

i
H"h \

e Add |

\
¢ Delete

¢ Terminate Lobe

Ready MUM 4
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Tién hanh tao cac dau vao cho cac dir liéu sau

Céc dau vao Noi lay dir liéu Churc nang

MPG Count Cfg #0 -> dia chi 0 Bo dém xung clia nim xoay
MPG Tickcount Cfg #1 ->diachi 0 Tdc do xoay xung/s

MPG X Cfg #2 ->diachi 0 ->bit 0 Chon truc X

MPG Y Cfg #2 ->dia chi 0 -> bit 1 ChontrucY

MPG Z Cfg #2 -> dia chi 0 -> bit 2 Chon truc Z

MPG A Cfg #2 ->dia chi 0 -> bit 3 Chon truc A

MPG x1 Cfg #2 -> dia chi 0 -> bit 4 X1

MPG x10 Cfg #2 ->dia chi 0 ->bit 5 X10

MPG x100 Cfg #2 -> dia chi 0-> bit 6 X100

Thuc hién béng cach

a. MPG_Count: Bam Add -> ModBus -> chon nhu hinh duéi sau d6 bAm OK, mot dau vao
MOD:0-P:1 xuét hién 1én man hinh.

Add Input

Inputs | Outpuis| DRO's | LEDs |

ModBus | Local Var | Mach Vanab\es|

X

ModBus I0 Selected

Enter ModBus Address touse |
Input  output [~ Bitenly [0 Bit0- 15

Source
" MacroModbus Emulation
" Serial Mon-Plugin Enabled

v i i —
l . genal Plugin Enabled T m 0-127
" TCP ModBus

File

View Commands

2} ArduinoMPG -

Scroll - Help

DEeE 7+ =4

o]

Cancel

| MOD:H0

Mo-Operafion
Fass Signal

Bim vao MOD:0-P:0 d¢ hop sang chuyén mau Xanh -> Bam Add -> OK

&

File View Commands

Scroll  Help

DEE %7+ =4

v
//MCDi}—Pi}

1Input Lobe \]/)

Lobe Logic - Select one

{* No Operation
Compare

" Compare Immediate | ( Greater than

" Less Than

" Invert @ E=
TIMER.
Formula

——

i oK E | Cancel

S
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Luc nay mot d6i tugng No-Operation Pass Signal xuat hién. BAm vao dé n6 chuyén mau
xanh sau d6 bam vao biéu tuong Terminate Lobe -> Chon Mach Control -> Chon MPG1
Count -> OK

@ ArduineMPG -
File View Commands Scroll  Help

- Mo-Operation
‘ MODCN Pass Signal
Add Input X
Inputs | Qutputs | DRO's | ModBus | SendStringl

Local Var | ButtonPressl User LED'sl Mach Control |/

—Mach3 System Variables

Select Mach3 Control Variable L—-—

MPG 1 Count]

Remove Terminator | i OK I Cancel

Luc nay mot ludng xir Iy cho MPG_Count di hoan thién

&) ArduinoMPG - - ] *

File View Commands Scroll Help

DEFE| 2+ =4

MOD0-P0 E;?;;“;” WPG1 Cour
b. MPG_TickCount:
Chon Add -> ModBus -> chon CFG# =1 -> OK

Bién soan: Pao Ngoc Hoang Email: ngochoangimsat@gmail.com




Add Input *

Inputs | Dutputsl DRO's | LEDs |

ModBus | Local Var | Mach 'I.n'ariablesl

—ModBus 10 Selected

Enter ModBus Address to use I o

@ mput © ouput [ Bitenly [0 Bito-15

Source
" MacroModbus Emulation

" Serial Non-Plugin Enabled

%' Serial Plugin Enabled
CFG# 0-127
" TCP ModBus !
\.EK i I Cancel

/

Bim vao MOD:0-P:1 dé hop sang chuyén mau Xanh -> Badm Add -> OK dé tao ra tic vu xtr
1y dit licu No-Operation Pass Signal

Bim vao Terminate Lobe -> Chon Mach Control -> Chon MPG_TickCount -> OK

& ArduinoMPG - — O *
File View Commands Scroll Help

DEE[( 7+ =0 —

I
Mo-Operation \ \
MOD:HN [pg o5 Sgnal MPG 1 Count
— |No-Operation
MOD:HPT Hpass Sgnal
Add Input X
Inputs | Outputs | CRO's | ModBus | Sendsmngl
Local Var | ButtonPress User LED'sl Mach Control |

Mach3 System Variables

\
\

=
Remove Terminator [‘ Cancel
G

Bién soan: Pao Ngoc Hoang Email: ngochoangimsat@gmail.com



Luc nay man hinh di cé duoc hai ludng xtr Iy dit liéu MGP_Count va MPG_TickCount

2 ArduinoMPG - - O X

File View Commands Screll Help

DEzE T+ =4
Mo-Operation

MOD:-F0 |F'assp5ignaj MPG1 Caount
Mo-Operation -

MOD: R Lpaggpsunm MPG Tick Co unt

Tiép tuc thyc hién v6i Cfg#2 dé thém ludng xtr Iy dit liéu cho cac cong tic chon ché do

c. MGP_Switch

Chon Add -> ModBus -> chon CFG# =2 . Tich vao 6 Bit only, dién 0 (bit 0 1a chon truc X)
va bdm OK nhu hinh

<
File View Commahds Scroll Help

DEeE 7+ =4

Mo-Operation

MODCHM Pass Signal WMPGET Court
Mo-Operation

MOD:HP1 }.passg_ignaj WPG TickCourt

Add Input N/ b
Inputs ‘ Qutputs | DRO's | LEDs |
@ Local Var | Mach l-'ariables‘
————
ModBus IO Selected

Enter ModBus Address to use

0
' Input ¢ Output Eitonly@ Bit 0 - 15
Source

" MacroModbus Emulation
(" Serial Non-Plugin Enabled

@]_SErial Plugin Enabled
CFG# |2 0-127
" TCP ModBus I

0K v i Cancel
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Lam tuong tu lan lugt véi muc Bit only l1a 1 (chon truc Y), 2 (chon truc Z), 3 (chon truc A),4
(chon x1), 5 (chon x10), 6 (chon x100);

& ArduinoMPG - - O X

File View Commands Scroll Help

DEeE 2+ =4

Mo-Operation
MOD:.0-F.0 passps ignal WPG1 Count

Mo-Operation - -
WMOD: -1 passps ignal IMF‘G TickCo Lnﬂ

MOD:0-00P2

MOD: -0 P2

MoD:0-02P2

MoD:0-03P2

MOD:-Dd P2

MOD:0-05P2

MOD:-06P2

LTS

Bam chon lan luot tng MOD:0-Dx-P:2 trong hinh cho né chuyén mau xanh, sau d6 bim
Add -> Ok dé tao cac No-Operation Pass Signal (ttrc 12 khong xtr Iy gi dir liéu nhan dugc)

& ArduinoMPG - - O x

File VWiew Commands Scroll Help

DE 2+ =4

- Mo-Cperation
MOD'O-PO Up aes signal MPG1 Count

TP Lo sonal PG TickCown]
MOD:0-P1 Up aec signal MPG TickCoun

Mo-Operation
Pass Signal

Mo-Operation
Pass Signal

Mo-Operation
Pass Signal

Mo-Cperation
Pass Signal

Mo-Operation
Pass Signal

Mo-Operation

MOD: 00+ 2 Pass Signal

Mo-Operation
MOD: -5 P2 Pass SEII"IS]

sl gl |8l |8 |8
el =] |2 |2 | =
2l 2] | B 2] | B
of (B | B (& | =
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Tai cadc dong lam nhu sau:

MOD:0-D0-P:2 bam No-Operation Pass Signal cho hop sang chuyén sang mau xanh->
Terminate Lobe -> Button Press -> 259-MPG1 Xcontrol -> OK

MOD:0-D1-P:2 bAm No-Operation Pass Signal cho hop sang chuyén sang mau xanh ->
Terminate Lobe -> Button Press -> 260-MPG1 Ycontrol -> OK

MOD:0-D2-P:2 bAm No-Operation Pass Signal cho hop sang chuyén sang mau xanh ->
Terminate Lobe -> Button Press -> 261-MPG1 Zcontrol -> OK

MOD:0-D3-P:2 bAm No-Operation Pass Signal cho hop sang chuyén sang mau xanh ->
Terminate Lobe -> Button Press -> 262-MPG1 Acontrol -> OK

MOD:0-D4-P:2 bam No-Operation Pass Signal cho hop sang chuyén sang mau xanh ->
Terminate Lobe -> Button Press -> 191- Select Jog Incr 1 -> OK

MOD:0-D5-P:2 bam No-Operation Pass Signal cho hop sang chuyén sang mau xanh ->
Terminate Lobe -> Button Press -> 192- Select Jog Incr 2 -> OK

MOD:0-D6-P:2 bam No-Operation Pass Signal cho hop sang chuyén sang mau xanh ->
Terminate Lobe -> Button Press -> 193- Select Jog Incr 3 -> OK

&) ArduinoMPG - - O

File View Commands S5Scroll Help

DEEH F+ =4

- Mo-Operation
MOD:0-F.0 Pass Signal MPG1 Count
- Mo-Dperation
MWo0: 0-F:A Pass Signal MPG TickCount

: LN””“““ [1PG1 X contol
MODO-D0P2 | poes Signal MP31 X control
: LN”””E“”” PG Y contol
MOD0-C1P 2 Pass Signal MPE1Y control

[ moD:0D3P2 || ho R rgar::jn PG Acontrol
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V& co ban nhu vay 1a d3 hoan thanh viéc tao mdt brain cho MPG c6 thé hoat dong
binh thwong, tuy nhién ching ta can l[am thém hai tac vu nhé nira dé€ tang tinh tién dung nhu
sau:

- Khi vin nm chon truc vé vi tri OFF thi phﬁn mém Mach3 cin
chuyén Jog Mode (ché do di chuyén truc thu cong) vé ché do Cont
dé str dung ban phim may tinh di chuyén tryc.

- Khi chon khac vi tri OFF (ttrc 1a mot trong cac truc X, Y, Z hoac A
dugc chon boi niim vin) thi Jog Mode phai tu dong chuyén vé ché
d6 MPG dé sir dung tay cam MGP.

Jog Mode tu vé Cont khi nut chon truc OFF Jog Mode tu vé MPG khi nat chon X, Y, Z
hoac A

bé lam duoc diéu nay can tao tiép 2 dau vao doc toan bd thanh ghi MPG_Switch
trong Cfg #2 bang cach bdm Add -> ModBus -> chon nhu hinh dudi

Add Input >

Inputs ‘ Duh:uts| DRO's | LEDs |

@ Local Var ‘ Mach \.-'ariables|

ModBus 10 Selected
Enter ModBus Address to use

@lput (" Qutput [ Bitonly ID_ Bit 0 - 15

Source
" MacroModbus Emulation
{” Serial Non-Plugin Enabled

@SEriaI Plugin Enabled
FoE |2 0-127
" TCP ModBus |' % i j

i Ok :1 | Cancel

hCN |

BAm OK
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Lip lai bude trén 14n nita dé tao thém mot dong méi gidng dong vira tao, nhu vay cé
hai dong déu 1a doc toan bd thanh ghi MPG_Switch , két qua nhu anh dudi day

% ModBusMPG.brn -

File View Commands Scroll Help

ODEeE 2+ =4

| NCDO-PO }—‘ g;;?é;u;n
| NMCDO-P 1 }_‘ g:;%;?;n
| NOD0-DO-P2 H ﬁZS?%e.;";”
| NODO-D1-P2 }_‘ EZ;?%E.;T;”
| MCD0D2-P2 }_‘ g:;?éei;iu;n
| NOD0-D3-P2 H ﬁZS?%e.;";”
| MOD0-D4-P2 }_‘ ﬁZs?%e.;T;n
| MCD.0.D5-P2 }_‘ g:;?éei;iu;n
| NOD0-06-P2 }_‘ ﬁ:;%;anu;n
| NODO-P2 |

| NODO-P2

T

Gia tri cta thanh ghi chi c6 4 bit tir bit 0 dén bit 3 ctia Byte 0 1a gia tri cAn quan tam vi
no lién quan dén ntim vin chon truc, cac bit khac s& bo qua. Do vay ta can mot xur 1y dir ligu
dé loai bo céac bit khac. Bang cach AND gia tri nay véi 0x000F (Hex) = 15 (DEC) = 1111 (hé
nhi phan). Ttrc 1a x6a hét cac bit tir bit4 dén bit15 thanh 0.

Thanh ghi MPG_Switch

Byte 1 (Byte cao) Byte 0 (Byte thap)
Bit 15|Bit 14|Bit 13(Bit 12|Bit 11|Bit 10|Bit 9|Bit 8|Bit 7|Bit 6 |Bit 5|Bit 4|Bit 3|Bit 2|Bit 1|Bit 0
- - - - - - - - - [X100|X10| X1 | A Z Y X

Trong ngdn ngit C dé ldy 4 bit thap nhat trong thanh ghi 16 bits thi viét ngan gon la:
f(out) = A & 15. Tuy nhién trong Brain cua Mach3 thi cac cach viét A & 15 hodc cach viét A
AND 15 hodac AND(A,15) déu khong hoat dong, do vay chuing ta phai sir dung cach tinh toan
tuong duong ¢ dang toan hoc co ban:

flout) = A - INT(A / 2n-1) * 201,
Trong d6: n 14 sé lwong bit thdp can ldy n =4 =>2%1 =23 =16
Vay f(output) = A - INT(A/ 16) * 16
Dé xir 1y dit liéu bam vao MOD:0-P:2 cho hdp sang d6i sang mau xanh -> bam Add -
> Formula
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Set Lobe Formula E

floutput) = [A- INT(A/ 16) * 18]

_—
The above formula will specify the output condition of this Lobe. You may use the
Variables A,B,C.etc.. as parameters in the formula to represent the inputs to this

lobe. Also, normal math expressions such as %, sin, cos, etc..
2 input Example: f(Output) = A ™ sin( B) / Tan(A) % 1024

Cancel ‘ 1 OK; |

NI

Nhép vao cong thirc floutput) = A - INT(A / 16) * 16 sau d6 bAm OK

& o o =

Lip lai trong tu cho dong s6 2. Tir lic nay, gia tri cia ham f(out) tra vé két qua tuy
theo vi tri nim xoay chon truc nhu sau

Vi tri nim Gi4 tri céac bit tuong ing cua tung truc Gia trj tra vé clia
van chon truc A Z Y X f(output)
OFF 0 0 0 0 0
X 0 0 0 1 1
Y 0 0 1 0 2
Z 0 1 0 0 4
A 1 0 0 0 8

&) ModBusMPG.brn -

File VWiew Commands Screll Help

DEeE 2+=4

Mo-Cperation
Pass Signal
MNo-Cperation
Pass Signal
Mo-Cperation
Pass Signal
Mo-Cperation
Pass Signal
MNo-Cperation
Pass Signal
Mo-Cperation
Pass Signal

Mo-Cperation

i
i
i
F
i
i
| MOD-0-D4-P2 |{ Pass signal
i
E

‘ MODO-PO

‘ MODO-P1

‘ MOD:0-D0-P2

‘ MOD:0-D1-P2

‘ MOD-0-D2-P2

‘ MOD:0-D3-P2

Mo-Cperation
Pass Signal

‘ MOD-0-D5-P2

Mo-Cperation
Pass Signal

Formula
A-INTIA/B) 16

Formula
A-INTA/B) *16 A

~_

37

‘ MOD:0-DE-P2

‘ MODO-P2

‘ MODO-P2




Tiép theo:

- Mot dong ta thém diéu kién so sanh néu f(out) > 0 thi chuyén ché do Jog Mode thanh

MPG dé dung MPG;

- M6t dong thém diéu kién so sanh néu f(out) = 0 thi chuyén ché do Jog Mode thanh Cont dé

dung ban phim;

a
File View Commands Scroll Help
EE P+ =a0
ﬁ\\ No-
-Cperation |
‘ Md&ﬂ-Fﬂ H Pass Signal |
\ No-
-Cperation |
‘ "--’\CDFj‘\Fi1 H Pass Signal |
\ No-
-Cperation |
‘ F«1CDi0-DU-|39\ H Pass Signal I
No-Cperation |
‘ MCD:0-D1-P2 H Pass Signal |
No-Cperation |
‘ MOD0-D2-P2 \k Pass Signal |
-Cperation |
‘ MCD:0D3 P2 H Pl Signa |
MNo- ation |
‘ MCD0-D4-P2 Pass Sidral |
— ] 1 Input Lobe X
0-! rafiol
‘ MCD:0-D5-P2 H Pass Signa\\h\ | Labe Logic - Select ane
7 Ho Cperaion | " No Operation S
‘ MCD.0-D6-P2 H Pass Signal | @Cnmpare Immediate {c@grgater than
S— \ 7 Less Than 0
‘ MODO-P2 HAinmarie) 16 C nvert et
Formula QHMER
‘ MODO-P2 }—‘M NTA/16) *18 ‘ Formu
[{oc) | conce
2
File View Commands S5croll Help
O 7+ =4
No-Cperation
| MODQ-PO l» Pass Signal
No-Cperation
| MOD0-PY l» Pass Signal
No-Cperation
| MOD0-D0-P2 || Pass Signal
1lnput Lebe x
No-Cperation
| MOD:0-D1-P2 Pass Signal Lobe Logic - Select one
No-Operation (" No Operation
I . N H Compare
| MOD:0-D2-P2 —l_ Pass Signal (ﬁjompara Immediate " Greater than
[ No-Cperation /{ e Thajn @I
| MODE-D3-P2 l_LDaSS Signal I " Invert PEEE
. [ NO-Cperation g
| MOD0D4-P2 | Pasxsional
Formula
| MOD0-D5-P2 = s G I
VoD Pass Siggal [[ o) | cance
- MNo-Operatidg
| MCD:0-DE-P2 l— Pass Signal
Formula | | Compare mm.
| MOD0-P2 l_ A-INTIA/16)* 16 1>0.0000
Formula
| MODO-P2 |-A- Nt 16) 16
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Bim vao Compare Lmm I > 0.0000 cho hop sang chuyén sang mau xanh -> Chon
Terminate Lobe -> Button Press -> chon 327- MPG Jog On -> Bim OK

File View Commands Scroll Help

DEE 7+ =L

‘\_}K\i
| NCDOPO \| l_gg'sg’;;h;” \ | L Add Input vy 3

| WMCD0-PA \\ l_ gg;?g‘:;?]h;n \ — Inputs ‘ Outputs| DRO's ‘ MadBus| Sendsmng‘ E

- \ No-Operation Local Var | ButtorPress | User LED'5| Mach Control ‘ .
| MCD0-D0-P2 ass Signal

~

No ration N
| MCD:0-D1-P2 Pass Signal Select Mach Button to be pressed T

AN

No-COperatign || P
| MCD:0-D2-P2 l— Pass Sigia:\ Select Button

No-Operation > [327- MPG Jog Or] -
| MOD:0-D3-P2 Pass Signl —

No-Cperation
| MOD0-D4-P2 H Pas?ge,gna \ }7 —

| MOD0-D5-P2 H s:’sg)selgih;” \ }7 Remove Terminator Cancel -
-, —
By

- No-Operation
| MCD:0-D6-P2 Pass Signal \
Formula Comgpare Imm.
| MODO-P2 A-INTA/16) *16 |>0.0000
Formula Comparelmm.
| MODO-P2 A-INTA/16)*16 1=00000

Bam vao Compare Lmm I = 0.0000 cho hop sang chuyén sang mau xanh -> Chon
Terminate Lobe -> Button Press -> chon 204- Jog Mode Cont -> Bam OK

@ ModBusMPG.brn -
File View Commands Screll Help
Ded 72+ =

No-Operation \
| HoDe-PO \ l_ Pass Signal \
| OO \\ l_ NO—QJE?I’aﬁOn _Add Input > |
- . Pass Signal mputs | outputs | tRo's | wodsus | sendstring|
MOD:0-D0-P2 No-Operation
| i - \IT Pass Signal Local Var | ButtonPress User LED's ‘ Mach Control |

- Operation p—— |
| MCD0-D1-P2 PasNSignal
NO—QJE?I’ an Select Mach Button to be pressed
Pass Sign

| MOD-0-D2-P2

LY
No-Operation L
l— Pass Signal
b
MNo-Operation L P
;— Pass Signal \A
- No-Operation B P
| MOD0-D5-P2 l_ Pass Signal _ (—2
Remove Terminator OK Cancel

-
Select Button

204- Jog Mode Cont]

| MOD0-D3-P2

| MCD:0-D4-P2

- No-Operation ~— -
| MOD0-D6-P2 Pass Signal \

Formula N Compare Imm.
A-INTA/18) *16 [Nz 0.0000

Formula Compare Imm.
A-INTIA/16) *16 | =0.0000

| MODO-P2

| MODO-P2

39



& ModBusMPG.bm - - o *
File View Commands Scroll Help
DEE 2+ =4
| NCDO-FO H gggﬁ" I
L ] |
| MCDO-D0-P2 H e I
L R B [ |
| MOD0-02-P2 ” PassSnd I
L i [y |
| MCD0-D4-P2 H 22;2’;;?;“ I
L |
| MOD0-D6-P2 H gggﬁ" I
| Woo072 i1 v .
| G072 || R gy +15 s

Anh chup man sau khi hoan tit ciac Lobe cho Brain MPG sir dung Modbus

T man hinh Brain bAm File ->Save -> dit tén cho brain vira tao, vi du
ArduinoMPG sau d6 bam Save d¢€ luu lai. Nhu vay da hoan thanh viéc tao ra mot Brain
mang tén ArduinoMPG. Budc tiép theo ching ta can Load Brain nay 1én mach3 dé chay
lién tuc.

I11.1.4. Kich hoat cho Brain tao ¢ buéc 3 chay trong Mach3

Brain Control X Tt man hinh chinh cia Mach3 chon Operator ->
e 3 Brain Control -> Reload All Brains -> chon
m = Enabled ArduinoMPG -> Tich vao hﬁp kiém Enable ->
able 7 9 “A .

ModBUsMPG.brn Bam ViewBrain dé xem man hinh lam viéc cua
ModIOMPG.brn reload Brain . X A 4r 5 - . A A
OUTPUT.brn === Brain, bam OK dé dong ctra so nay lai. Nhu vay la
’] _Reload Al Brains | hoan tat qua trinh tao mot MPG str dung Brain két
Enable Al hop ModBus. Luc nay tay cam MPG da c6 thé hoat

Disable al dong binh thuong trén Mach3

ViewBrain LT

Cancel
S
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B BrainView
ScrollType
H

M-

MOD:0-F:0: 65521.0000 >>

APG1 Count:

M-

‘ MOD:0-P:1: 0.0000

Pass Signsl,0.0000

MFG TickCount: 0.0000

Mo-Operation

F=ss Signal,0

Mo-Operation

F=ss Signal,0

Mo-Operation

F=ss Signal,0

Mo-Operation

F=ss Signal,0

Mo-Operation

F=ss Signal,0

Mo-Operation

F=ss Signal,0

No-Cperaticn

Fass Signal,1

MPG1 X control: 0

MPG1 Y control: 0

MPG1 Z control: O

MPG1 A contral: 0

Select Jog Inor

Select Jog Inor

Select Jog Inor

MOD:0-F:Z: §4.0000

Formula

A INTAS

16 =0.0000

] I I I

MFG Jog On:

MOD:0-F:Z: §4.0000

Formula

A~ INT{AS 18)= 18 = 0.0000

Compars Imm.

Jog Mede Cont: 1
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I11.2. Dy an diéu khién cac van kep phoi tu dong

=
=
o
™
X
[]
<
=
Khu virc GP4 cén rat khai
ié P4 phdi khi dao lam viéc
i _I'l'l 1 Didm 13:
X =-60
¥ =150 X =60
// Y =150
Phoi can gia coing //%
é Diédm 11; Diém 12
Diém 15: Didm 14: A=140 X =200 _
Diém 1: Didm 2: X = .60 oYl X =60 Y =60 ¥ =60 Khuvyc GP3 cén rit khdi
X w200 X =-140 Y=90 = phdi khi dao 1am vige
Y = +60

MACH3 OUT1

——= GP1

Géc toa do lam viéc

N\

Y = +60 7/
2

Khu v GP1 cén rit khéi i .
héi khi dao lam vigc S (0.0.0)
i khi wi = o
= - Diém 4: il Diém :
X =-200 ¥ =60 X =200
¥ =-60 Diém 10: ¥ =-60
y X =140
Biem 6: Diém T Y =-60
X=-60 X = &0
¥ =-80 Y =-90
idm 5: Diém 8:
X =60 X =60
Y =-150 Y =-150
GP2 Khu vire GP2Z ¢&n rut khoi
phoi khi dao lam viéc

Dung cu ga phai GP1-GP4:
- Chay béng dién hodc khi nén;
- Buge didu khién bdi diu ra OUT1 dén OUT4 trén MACH3

MACH3 OUT2

Mét ban may CNC

I1.2.1. Y twdng cia dy &n

Y tudng cta du an ndy 1 st dung 4 bd ga phoi chay bang dién hodc khi nén (GP1 dén
GP4), diéu khién dong md boi MACH3. Trong thyc té c¢6 thé cdu hinh déng mé bang nhiéu
cong khac nhau va nhiéu cach khac nhau, tham chi c6 thé sir dung ModBus dé dong mo bang
mach ngoai, tuy nhién dé don gian hoa, duy 4n nay sir dung cic cong c6 san tir OUT1 dén
OUT4 cua bo mach Mach3 lam vi du.

Yéu cau dit ra 13 khi dao chay vao céac vung dugc t6 gach chéo trén hinh thi bd ga phoi
tai ving d6 phai dugc mé (tic 1a rut khoi phoi) dé tranh va cham giita dao véi b ga. Toa do

cac diém khong ché cua tung vung 1a cac diém tir Biém 1 dén diém 16 c6 toa dd cu thé nhu
hinh vé.
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Thuat ngit dung cho cac b ga (GP1 dén GP4) quy udc nhu sau:

+ Poéng - 1a bo ga thue hién ga phoi dé giir cho phoi ¢ dinh trén ban may CNC

+ M6 - 14 bo ga rat khoi phoi dé tranh va cham voi dao khi gia cong trong ving duoc
t6 gach chéo trén hinh
I11.2.2. Ld gic xir Iy vin dé cia du an:

- Néu toa d6 X < -140 ddng thoi -60 <Y < 60 thi m& GP1. Ngoai cac diéu kién nay
thi BPong GP1.

- Néu toa d6 -60 < X < 60 dong thoi Y < -90 thi m¢ GP2. Ngoai cac diéu kién nay thi
bong GP2.

- Néu toa do X > 140 ddng thoi -60 <Y < 60 thi md GP3. Ngoai cac diéu kién nay thi
bong GP3.

- Néu toa d6 -60 < X < 60 dong thoi Y > 90 thi mo GP4. Ngoai cac diéu kién nay thi
bong GP4.
I11.2.3. Tién hanh tao Brain

Tao mot Brain m&i: Tir man hinh Mach3 -> Operator -> Brain Editor -> dat tén 1a Gia-
phoi-tu-dong bim OK dé vao man hinh soan Brain nhu thudng 18.

+ Tao Lobe diéu khién OUT1 (GP1):

Add -> DROs -> 842-X Position

Add -> DROs -> 843-Y Position

Add -> DROs -> 843-Y Position

Bam vao X Position dé hop sang chuyén mau xanh -> Add -> chon so sanh < -140 ->
bam OK
@
File View Comménfls Scroll Help

D 7+=4

t
4 /XPOSNOH 1 Input Lobe x

Lobe Logic - Select one

| Y Posifon |

{” Mo Operation
Compare

% Compare Immediate r than
o |1e
" Equal To

Cancel

| YPosifon |

" Invert

TIMER
Formula
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Tuong tucho Y >-60 vaY <60

@- Gia-phoi-tu-dong -

File View Ceommands Screll Help

DS E 2+ =4

— Compare Imm.
XPaosilon - 1=_1400000
Compare Imm.
‘ Y Posiion l» |;,_,Bgmm
Compare Imm.
‘ Y Posifon ’» I{BDFE]DDO

- Chon ca ba xir 1y so sanh cho 3 hop sang chuyén mau xanh -> Add -> AND -> OK

w Gia-phoi-tu-dong -
File View Commands Scroll Help

DEHE 2+ =4
—

Multi Input Lobe >
| XPosiion
Lobe Logic - Select one
| Y Posiion { # ao > " or
| YPaosiion Formula

!OK ; Cancel |

Bam chon vao Logic AND vira tao cho hdp sang chuyén xanh -> Terminate Lobe ->
Outputs -> OUTPUTI1

@) Gia-phoi-tu-dong -
File View Commands Screll H

DEE ?+ =0
Compare Imm.

‘ XPosiion 1<-1400000

Compare lmm.
‘ YPosifon 1=-60.0000

Compare Imm.
‘ YPosiion 1<600000

Add Input %

Inputs | 6\4“}“5 j DRO's | MndEusl SEndStrlngl

Local Var | EuttcnPlEssl User LED'sl Mach Control |

Mach3 Qutputs Selected

Select Mach3 Output signal to use

e Conce

Hoan thanh xtr ly cho OUTT1 (tic 1a GP1)
Thuc hién tuong tu cho GP2, GP3 va GP4, cubi clng ta ¢6 Brain nhu sau

[ ﬂ Email: ngochoangimsat@gmail.com

Bién soan: Pao Ngoc Hoang



&3 Gia-phoi-tu-dong.bm - - O x
File View Commands Scroll Help

DeE 72+ =4

_ Compare Imm. AND
X Postion | < -140.0000

Compare Imm.
Y Position | » 450.0000 AND inputs

. Compare Imm. ||
[ YPostion 60,0000
i Compare Imm. AND
¥ Posttion | » -450.0000

Compare Imm.
X Posttion | = 60.0000 AND inputs

- Compare Imm.
[ YPostion 4% 50 0000 i
i Compare Imm. AND
X Postion | = 140.0000

Compare Imm.
Y Position | » 450.0000 AND inputs S

- Compare Imm.
[ YPostion 1600000
i Compare Imm. AND
¥ Posttion | » -450.0000

- Compare Imm. ouTPUT4]
X Posttion | < 60.0000 AND inputs E—

QUTPUTA

[s]
=
3
=
3
[Rs]

- Compare Imm.
Y Posttion | > 90.0000

Bam File -> Save -> dit tén file Gia-phoi-tu-dong.brn -> Save dé luu lai brain.
I11.2.4. Kich hoat cho brain chay

Ttr man hinh chinh cua Mach3 chon Operator -> Brain Control -> Reload All Brains
> chon Gia-phoi-tu-dong.brn -> Tich vao hop kiém Enable -> Badm ViewBrain dé xem
man hinh 1am viéc ctia Brain, bAm OK dé doéng ctra ) nay lai. Nhu vay la hoan tat qua trinh
tao mot Brain gé phoi.

@ Machd CNC Licensed To: Maod"AT Dtonar o ®
File Config Function Cfg's View Wizards Operstor Plughn Control  Hlp
Program Run (AR-1} MDI (Ale2) Tool Path (Al4) Offsets (AlL5) Settings (AlLE) Diagnostics (AT} Mill->G15 G1 G10 G17 G40 G21 GIO G94 G54 G49 G99 G54 G9T
| B "ﬁl -150.0000 [ 7 5000
A Zera
L
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