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ABSTRACT

The purpose of this project is to comtrol the CNC machine with the other equipments to
provide the automatic production process. This process works orderly. First the mechanical arm
pives a sign that the work piece is already in the right position. Next this signal orders the
machine to capture the work piece. Then the machine operates according to the program until the
operation is ready. Finally the arm is commanded to let the work piece out and return to the first

position apain.
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2. Tail Stock and Center
3. Low - Voltage Light
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450W Version (Speed Change Cassette)
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11, One 10 mm. Bore Cutter Holder
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12, One 5 mm. End Mill
13. Milling Vice with Two Reversible Jaws
14, Milling Table with Four T —Clamps
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18. Operating Manuals
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20. Turning Billet (3)
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15199 5.1 SNHAUS VBIABULAABILLY D-Type

D-Type 25 Pin D-Type 9 Pin Yodnuol Fodona
Pin 2 Pin3 D Transmit Data
Pin3 Pin2 RD Receive Data
Pin 4 Pin7 RTS Request To Send
Pin 5 Pin 8 CTS Clear To Send
Piné Piné6 DSR Data Set Ready
Pin 7 Pin5 SG Signal Ground
Pin 8 Pin1l CD Carrier Detect

Pin 20 Pin 4 DTR Data Terminal Ready
Pin 22 Pin 9 RI Ring Indicator
TILRZIDEAVOIM T RYEy I

F 4
dmiuneazdoavesmodygnativilszaeuhids

* Transmit Data : TD

* Receive Data : RD

® Request To Send : RTS

* Clear To Send : CTS

e Data Set Ready : DSR

. Signal Ground : SG

® Carrier Detect : CD
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1. DATA PORT

Data Port 933l8 8 pin (R Tl 2 &1 97 9) LefifinezgniSenth DATA REGISTER

& . w o ' ] ' w
%1 Register Ailvzes o liansofum1d

@797 6.1 HAAINTY Y IUVSI DATA PORT

Name Read/Write Bit No. Single Name
Data Port Write Bit 7 Data 7 {pin 9)
Bit 6 Data 6 {pin 8)

Bit 5 Data 5 {pin 7)

Bit4 Data 4 (pin 6)

Bit 3 Data 3 (pin 5)

Bit2 Data 2 (pin4)

Bit 1 Data 1{pin3)

Bit 0 Data 0 (pin 2)
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2. STATUS PORT
[] » aw
Status Port iilunefafiew ldesafien liaunsadsudoya 14 wedatielidyg o

wheg 5 Fygne uazdygu IRQ fudyenuaeinlion 2 iis Taodyann Busy 92 Active

Low

M 3197 6.2 LoraNndoygnves STATUS PORT

Name Read/Write Bit No. Single Name
Status Port Read Bit 7 Busy
Bit 6 nAck
Bit 5 Paper End
Bit 4 Select
Bit 3 nError
Bit2 IRQ (Not)
Bit 1 Reserved
Bit 0 REserved

AMSudnYmeMIRIUYBIAaz A 1Y Status Port

A - o
Bit 7 Busy e Active nunoiensuned sz hifudeyn
A . = H °
Bit 6 nAck e Active BuBBIWSUmBINSouR oz iU
(ActiveLow)
. A . = =y e
Bit 5 Paper End i18 Active mnadansumes lifingzay
A . o
Bit 4 Sclect 1o Active R uABNNTHIABS
A - =1 .
Bit 3 nError 1318 Active MINBTINTUMDT INATORANA IR
(Active Low)

Bit 2, Bit | , Bit 0 Faile




3. CONTROL PORT
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. 14
Controt Port Hunesafi lFluntntuguasuiwes dagnalunguiiay Adive Low

L []
U dayg 1l Initialize i MIUA Taign Invert

A15197 6.3 AR Tye 10982 CONTROL PORT

Name Read/Write Bit No. Single Name
Control Port Read/Write Bit3 nESelect (pin 17)
Bit 2 ninitialize (pin 16)
Bit 1 nAutoFeed (pin 14)
Bit 0 nStrobe {(pin 1)

anyuzmMsinvesusasiintu Control Port

Bit 3 nSelect Printer
Bit 2 ninitialize

Bit 1 nAuto Feed
Bit 0 nStrobe

A . ) = o
9 Active HUUDUADANTULADS

A . & A S o
19 Active HUTUDISIHARWTUIRDT

A . = £y o ] -
[P Active HINIDIWTUADINTEN Line Feed

A4 . 5 ¥ o & r A
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A1519M 6.4 B FUYIUVD MBI AU U IHLR

30

Pin No.(D-Type 25) Smgle Name Bit Direction(11/Out)
1 nStrobe -Co Output
2 Data 0 (Bit 0) DO Output
3 Data 1 (Bit I } D1 Output
4 Data2 (Bit2) D2 Output
5 Data 3 (Bit 3) D3 Output
6 Data 4 (Bit 4 ) D4 Outpuk
7 Data 5 (Bit 5 ) D5 Output
8 Data 6 (Bit 6 ) D6 Output
9 Data 7 (Bit 7) D7 Output
10 nAck S6 Input
11 Busy -87 Input
12 PaperEnd 55 Input
13 Select 4 Input
14 nAuoFeed -Cl1 Output
15 nErmor S3 Input
16 ninitialize Cc2 Output
17 nSelectPrinter -C3 Output
18-25 Ground
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Source Code TIHSUMITINUIATEI CNC

Ggl"m Visual Basic

Public Declare Function Inp Lib "inpout32.dli"

Alias "Inp32" (RyVal PortAddress As Integer) As Integer

Public Declare Sub Out Lib "inpout32.d11" _

Alias "Out32" (ByVal PortAddress As Integer, ByVal Value As Integer)

Public pwrite As Integer
Public pread As Integer
Public N As Integer

Public SendEnd As Integer
Dim FilePath As String

Private Sub CmbStart_Ctick()
Ont pwrite, 1
MSComm].PortOpen = True
Dim mumSend, buffSize, chkL.F&
numSend = FreeFile
Open (FilePath) For Binary Access Read As numSend
H Err Then
MsgBox Error$, 48
Else
buffSize = MSComm1.QuiBufferSize
chkLF& = LOF(numSend)
Do Until EOF(mumSend) Or CancelSend
If chk1.F& - Loc(numSend) <= buffSize Then
buffSize = chkLF& - Loc(mmSend) + 1
End H
Temp = Space$(BSize)
Get mimSend, , Temp

85



MSComml.Output = Temp
If Err Then
MsgBox Error$, 48
Exit Do
SendEnd = 1
End If
Do
"DoEvents()
Loop Until MSComm1.0utBufferCoumnt = 0 Or Cancel Send
Loop
End If
Close numSend
Out pwrite, 255
End Sub

Private Sub emdStop Click()
Out pwrite, 2
End Sub

Private Sub Form Load()
pwrite = &£H378
pread = &H379
Textl.Text=""
LbiStatus.Caption = "Waiting"
End Sub

Private Sub RstBtm_Click()
Out pwrite, 255
End Sub

Private Sub Timerl_Timer()
N = Inp(pread)



Select Case N FUAIAAIA DU UBICNC

n’; 1w = =f o
Case 118 0111 0110=ﬂ~3LmLiiJiﬂvlﬂﬂﬂﬁﬂﬂ‘liuﬁ']ulﬁiﬂ

LblStatus,Caption = "Operating”

¥
Case 110 0110 1110=faguau@se

LbiStatus.Caption = "Finish”
Timer2.Enabled = True
End Select

End Sub

Private Sub Dirl_Change()
File1.Path = Dirl Path
End Sub

Private Sub Drivel_Change()
Dirl.Path = Drivel .Drive
End Sub

Private Sub Filel Click()

Textl.Text = Dirl Path & "\" & Filel.FileName
FilePath = Filel.Path & "\" & Filel.FileName
End Sub

Private Sub Timer2_Timer()
LblStatus.Caption = "Waiting"
Timer2.Enabled = False

End Sub
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Source Code S UHBNABT YWY INIZTHIN PC 1az CNC

a8 MCS-51

#include <REG52.H>
void delay (unsigned char tick)
{
unsigned char1,j;
for (IF0;i<tick;i++);
for (j=05j<200;j++);
}
void main (void)
{
unsigned char F_PC;
unsigned char F_DUET;
F PC =Pl
F DUET = P2;
if (F_PC=0x01)
{
PO=0x03;
P3=0x76;
delay(500);
F_PC=0x00;
}
if (F_DUET—0x01)
{
P3=0x6E;
delay(500);
¥ DUET=0x00;
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UHUMNULAAIMSTIFDUAD AN IUTLHIN PC

A1 CNC-Controller

PC MCS-51 CNC-Controller
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The P89V51RB2/RC2/RD2 are 80C51 microcontrollers with 16/32/64 kB Flash and
1024 bytes of data RAM.

A key feature of the PBOV51RB2/RC2/RD2 is its X2 mode option. The design
engineer can choose fo run the application with the conventional 80C51 clock rate
(12 clocks per machine cycle) or select the X2 mode (8 clocks per machine cycle) to
achieve twice the throughput at the same cdlock frequency. Another way to benefit
from this feature is to keep the same performance by reducing the clock frequency by
half, thus dramatically reducing the EMI.

The Flash program memory supports both parallel programming and in serial
In-System Programming (iSP). Parallel programming mode offers gang-programming
at high speed, reducing programming costs and time to market. ISP aliows a device
to be reprogrammed in the end product under software controi. The capability to
field/update the application firmware makes a wide range of applications possible.

The PBOVS1RBZRC2/RD?2 is aiso in-Application Programmable (IAP), allowing the
Flash program memory to be reconfigured even while the application is running.

7. Features

® B0OC51 Central Processing Unit

# 5V Operating voitage from 0 MHz to 40 MHz

& 16/32/64 kB of on-chip Fiash user code memory with {SP (in-System
Programming) and IAP (in-Application Programming)

Supports 12-clock (default) or 8-clock mode selection via software or ISP
SPI (Serial Peripheral Interface) and enhanced UART

PCA (Programmable Counter Array) with PWM and Capture/Compare functions
Four 8-bit HO ports with three high-current Port 1 pins (16 mA each)
Three 18-bit timars/counters

Programmabile watchdog timer

Eight interrupt sources with four prionity levels

Second DPTR register

Low EMI mode (ALE inhibit)

TTL- and CMOS-compatible logic levels

H B e R ES B
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& Brown-out detection

% Low power modes
% Power-down mode with external interrupt wake-up
% |dle mode

¥ DIP40, PLCC44 and TQFP44 packages

Type number -

PBOV5IRB2BA  PLCC44  plastic leaded chip carrier; 44 leads 50T187-2
PBIVSIRB2BBC  TQFP44  plastic thin quad fiat package; 44 leads; ~ SOT376-1
body 10 x 10 x 1.0 mm

P8IV51RC2FA PLCC44  plastic leaded chip carrier; 44 jeads s0T187-2

PBOVS1RC2FRC TQFP44  pfastic thin quad fiat package; 44 leads; SOT376-1
body 10 3% 10 x 1.0 mm

P89V51RC2BN DIP40 piastic dual in-tine package; 40 leads (600 SOT129-1
mil}

P89V51RD2FA PLCC44  plastic leaded chip camier; 44 leads S0T187-2

PBOVE1RD2FBC TQFP44  plasiic thin quao flat package; 44 leads; SOT376-1
body 10 x 10 x 1.0 mm

P8IV51RD2BN DIP4C plastic dual in-line package; 40 leads (600 SOT129-1
mif}

Grdering options

snumber - Flashmemory. - ‘Temperature'range - Frequency - -

P8OV5IRB2BA  16kB  0°Co+70°C  OMHzio40MHz
PBOVS1RB2BEC 16 kB 0°C to +70 °C

PBIV51RC2FA 32kB —40 °C to +85 °C

PBOVSIRC2FBC 32kB —40°C to +85 °C

PBOVSIRC2EN 32 kB 0°C to +70 °C

P8IV51RD2FA 64 kB 40 °C o +85 °C

P8YV51RD2FBC 64 kB -40°C to +85 °C

P8OV51RD2BN 64 kB 0°C o +70°C

.. B Ktiridihs PhAine, Elocarimics NV, 2004, Al rights cesarved.
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RESONATOR

80CS1 CPU
Fas
1B8/32/64 KB
CODE FLASH = D UART
INTERNAL
BUS
TkB
DATA RAM <::—> SFl
TIMER 0
PORT3 <:::;> <::> TIMER 1
PORT 2 K :“"_—ﬂ K —N TIMER 2
PORT 1 <_———> <_”_:"> pnoa::a':me
COUNTER ARRAY
PORT 0
Q::y WATCHDOG TIMER
DSCILLATOR
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FrnaedninT

SEELE

P1.4/5SICEX1

8

8 | P1.3/CEXD

(4] P12/EC)

(2] Prom2
44} vee

[37] P1.1m2EX

[41] Po.27aD2
j40] PO.3/AD3

143] PO.0/ADO
Ej PO.1/ADT

0[N

cEX2MOSIP15 (7 |
CEXIMISOR 1.6 [E
CEX4/SCKIPL.T @

RsT [10]

RXD/F3.0 | 11
NG {12

30] FO.4/AD4
138] PO.5/ADS
37] Fo.6/ADS
[36] Po.7/AD7

35) A

PAOVS1REZEA 3 NG
PBIVS1RC2FA
TXDP3.1 [13] PBSVS1RD2FA [33] ALEPROG
wTip3.2 [1a [32] PSEN
INT1Pa.3 [15] [31] P271A%5
Toma.4 [16] 30] P2.6/A14
T1pas [17] 29] P2.5/AT3
=] 121 8] (=) 8] (=] 18] (8] 18] (8] (8] e
BE317 825575}
8 % = a
gE XK $28 ;3

.o, O Kewinkiihs Philips Elacironics, N.V. 2004 AY rights
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T2P10[1 U [40] vpp
T2EXP1.1 2] [39] P0.0/ADO
ECYP1.2[3] 38| PO.1/ADY
cEXomPt 3[4 137] Po.21AD2
CEX1/58/P1.4 % 36| PD.AAD3
CEXMOSIP1.5[6 | %Pﬂ.ﬁmm
CEX3MISOP16 {7 | [34] Po.5/ADS
CEX4/SCK/P1.7 [ 8 [33] Po.6/ADS
ReT[8] Zz [32]Po7an?
FOXO/P3.0 [10] g g 31] EA
™03 [11] 33 |30] ALE/PRGG
w2l B [zlesew
TP 13 28] P2.7/A15
Topa.4 [14] 27| P2.6iA14
Tup3s [15) |26] P2.5/A13
wWhraa[18 35] P24iA12
RApa.7[17] 28] P23A11
xTAL2 [18] 23] P2.2a10
xTALT (18] [22] P2.11a9
vgg [20] 21} F2.0/A8
DOZaaa8T T

e
ERER I

... Norinkiika Philigs Elecironics N.V. 2004, AU rights resorved.
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CEX2/MOSIP1.5 [1 |
CEXIMISOP1.8 [ 2
CEX4/SCKP1.7 [ 3|
RST [4]

RXDP3.0 [ 5 |

Ne [&]

T™XoP31 7]
INFaP32 8]
WTPa3 [9]

T34 [10]

T1P35 [11]

N
O [44] P1.4/55/CEX1

[33] Po.4/AD4
32} Po.5/ADS

31| PD.6/ADS

130] Po.71AD?
B

28] NG

57] ALEAROG
26} PSEN

[35] P2.7/A15
22} P2.87A 14
[33] P2.51A13

T B S EUREN o P
(Al ad rop gondigorabing

&
o

53

e

o >
i zag 2 PF g8
2] 5] =1 51 [#] =] (5] [=] B8] [5]
PagVvV51REZBBC
PBBV51RC2FBC
PESVSIRD2FBC
SRS IEEE SRS REIRRERE)
s 5 3 4 B2 33 E E N
g X & $3EES

M2aa912
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" Tarpa PLCCH
37-30 43-36 1o

P10to 1-8 40-44,1-3 29 IO with
P1.7 internal pull-up
P1.0 1 40 2 o
P1.1 2 41 3 1
P12 3 42 4 |
P1.3 4 43 5 HO
P14 5 44 6 o
P1.5 6 1 7 o
P1.6 7 2 8 o
P1.7 8 3 9 Wo

367 750 1431

Crpatine 3 Hay, 45
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Descﬂpuon - R

Port 0: Pdrt 0 is an 8-bit open drain bi-direbtional KO

port. Port 0 pins that have ‘1’s written to them float, and
in this state can be used as high-impedance inputs.
Port 0 is also the multiplexed low-order address and
data bus during accesses to extemnal code and data
memory. In this application, it uses strong internal
pull-ups when transitioning to ‘1's. Pori @ also receives
the code bytes during the external host mode
programming, and outputs the code bytes during the
external host mods verification. External puli-ups are
required during program verification or as a general
purpose /O port.

Port 1: Port 1 is an 8-bit bi-directional O port with
internal pull-ups. The Port 1 pins are puiled high by the
internai pull-ups when ‘1’s are written to them and can
be used as inputs in this state_ As inputs, Port 1 pins that
are externally puiled LOW will source current {ly)
because of the internal puliups. P1.5, P1.6, P1.7 have
high current drive of 16 mA. Port 1 also receives the
low-order address bytes during the external host mode
programming and verification.

T2: External count input to Timer/Counter 2 or Clock-out
from TimerfCounter 2

T2EX: Timer/Counter 2 capture/reload trigger and
direction control

ECI: External clock input. This signal is the external
clock input for the PCA.

CEX0: Capture/compare external ¥O for PCA Module 0.
Each capturefcompare module connects to a Port 1 pin
for externat 1H0. When not used by the PCA, this pin can
handle standard 1/0.

88: Slave port select input for SPI
CEX1: Capturefcompare external O for PCA Module 1

MOSI: Master Output Slave input for SPI
CEX2: Capture/compare external I/C for PCA Moduile 2

MISO: Master Input Slave Output for SPI
CEX3: Capture/compare external 1O for PCA Module 3

SCK: Master Output Stave Input for SP}
CEX4: Capture/compare external YO for PCA Module 4

wich N, 2004. Al fights resaned.
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wa 3

Symbol  Pin  Type . Descrption
O 'DIP40.  TQFP44 PLCCAA T e
P2.0to 21-28 18-25 24-31 le} Port 2: Port 2 is an 8-bit bi-directional ¥O port with
P27 with internal  internal pull-ups. Port 2 pins are pulled HIGH by the
pull-up internal pull-ups when *1’s are written to them and can
be used as inputs in this state, As inputs, Port 2 pins that
are externaily pulled LOW will source current ()}
because of the internal pull-ups. Port 2 sends the
high-order address byte during fetches from external
program memory and during accesses to external Data
Memory that use 16-bit address (MOVX@DPTR). inthis
application, it uses strong internal pull-ups when
transitioning to “1's. Port 2 also receives some control
signals and a partial of high~order address bits during
the external host mode programming and verification.
P3.0to 1017 5,713 11,1318 YO Port 3: Port 3 is an 8-bit bidirectional /O port with
P3.7 with internal internal pull-ups. Port 3 pins are pulled HIGH by the
pull-up internal pull-ups when "1’s are written to them and can
be used as inputs in this state. As inputs, Port 3 pins that
are extemnally pulied LOW will source current {J;;)
because of the internai pull-ups. Port 3 also receives
some control signals and a partial of high-order address
bits during the external host mode programming and
verification.
RXD: sarial input port
TXD: serial output port
INTO: external interrupt D input
INTT: externat interrupt 1 input
TO: external count input fo Timer/Counter 0
T1: external count input to Timer/Counter 1

P3.0 10 11

F31 11 13
P3.2 12 14
P3.3 13 9 15
F3.4 14 10 18
P35 15 11 17
P3.6 16 12 18 WR: external data memory write strobe
P3.7 17 13 19 RD: external data memory read strobe

PSEN 29 26 32 WO Program Store Enable: PSEN is the read strobe for
external program memory. When the device is executing
from internal program memory, PSEN is inaclive
{HIGH). When the device Is executing code from
external program memory, PSEN is activated twice each
machine cycle, except that two PSEN activations are
skipped during each access to external data memory. A
forced HIGH-to-LOW input transition on the PSEN pin
while the RST input is continually held HiGH for more
than 10 machine cycles will cause the device to enter
externat host mode programming.

RST g9 4 10 ] Reset: While the cscillator is nunning, 2 HIGH Yogic state
on this pin for two machine cyctes wilt reset the device. if
the PSEN pin is driven by a HIGH-to-LOW input
transition while the RST input pin is held HIGH, the
device will enter the external host mode, otherwise the
device will enter the normat operation mode.

o ~ WU\

(o> B - B

e, . 2 Korirdii Philipa Eloctionios N.V. 2004. AN fgbhix meareed.
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symbol Pn . - typa | 'Descripion. .

D'PWTQFPMPLCW SR b

EA 31 29 a5 1 External Access Enable: EA must be connected ta Vgg
in order to enable the device to fetch code from the
external program memory. EA must be strapped ta Vpp
for internal program execution. However, Security lock
level 4 will disable EA, and program execution is only
possible from internal program memory. The EA pin can

tolerate a high voitage of 12 V.
ALES 30 27 33 "o Address Latch Enable; ALE is the oulput signal for
PROG latching the low byte of the address during an access b

external memory. This pin is also the programming
pulse input (PROG) for flash programming. Normally the
ALE! is emitted at a constant rate of 1 the crystal
frequency’?! and can be used for extermai timing and
clocking. One ALE pulse is skipped during each access
to external data memory. However, if AQ is set to'1’,

ALE is disabled.

NC - 6,17,28, 1,12, 23, /O No Connect

39 34

XTAL1 19 15 21 | Crystal 1: Input to the inverting oscillator amplifier and
input to the internal clock generator circuits.

XTAL2 8 14 20 () Crystal 2: Output from the inverting oscillator ampiifier.

Vbp 40 38 44 | Power supply

Vasg 20 i6 22 | Ground

[11 ALE loading issue: When ALE pin experiences higher loading (=30 pF) during the reset, the microconbrolier may accldentally enter inlo
modes other than normal working mode, The solution is to add a puil-up resistor of 3 k&2 to 50 ki to Vg, e.g., for ALE pin.

[2] For 6-clock mode, ALE is emitted at V3 of crystal frequency.

.. [P Koninkijn Philips Bleclonics NV, 2004, Al righis msarved.
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