0 -w— - -
dNOUBINANAN MIseaNIngINIBATT DY

A o oAg oA
INIINABIOUY 3 DU

3 AXES CNC MILLING MACHINE

JURMArg

Tag
YA AM WAAHS
d o d
eIl urgy AINGALNITUS

HIENMEINAN  WIMAT

A du d a o a
wangdiad  @ardedsiady

r
ias“éa{{i?n,w.-wn 2994003 40088900 200 IGO0FR
il 42493
IavnziILY. | RO p———
AN N2y iRl o 50000660008 R
o 4 4 li 0 '
Al TR 5N R :

Sayey 1ﬁwuﬁmﬂumuﬁmmmmiﬂnmmuﬁanaﬂiﬂ?msunmmmmamummm
MUIFNIAINTIHIZVLAIVAN
ammalulagnszoeundudinammsaianszis

Umsenu 2543



a oy

Ysyantnusiimsdnm 2543
MATWIIAINTTUTZUUAILAY -

a 4 @ d Yy 9y £
amgdrnssuenans  ao1uma luTagnszremnddnammsaanszis

A A v Aaa A
1393 IATOINAKIDUYE 3 LAY

3 AXES CNC MILLING MACHINE

L wnandaam  walens

4 v
2. wien Tussgy AINOALIWUT
3. WNENGINAN - WIIAAS

A dw o

4. wNaNgIeTml  @evelsvasy

J a o
(21013UNNIN T L‘IffJIﬂﬂ"l)

IS R
2191580151




d' v A g A
INIDINABIDUY 3 DU

,,
wigeniiaan welass
4 v J

wom Tuwy  AINHALINUSD
UNEANITNAN WIINATT

Adw I a o a
weangsose aadellseiaiy

o a ¢ s (=

2191350MNIRS e lna1 919130NYInYN

Ymsdnwr 2543

unAaLe
a a Py e Y A o o ag o dq v %
USganinusiiiagiszasanezadruniosiadious 3 uaunldmaduemeslu
o a ) a o ° Y
msmenlugiuuuvesmsmuquasdla  uazldlulasneniunsinsugumsiinuldlae
= v < a ° 2 v
asa  Tawannsasonuuurua ldiemsdonldsunsuuazmssiaesgduuy iensldan
~ dg’ o v Y 1awuva P (D=} 9/::; 9 A [ B dV 1
fazadnvummzdmiugufiaaun liianuginenunoansnasouanIney NKa
Ay Yo d? y A v aa Aa ' vy a o 1 9
auilgintues ldinsestadend 3 unuitism liune MWdunpulumssdadudaunialy

auldegnelidszanniw

ABSTRACT

The objective of this thesis is creating 3 — axes CNC milling machine by using step motor
in c;pen — loop control and also directly operating via microcomputer. Designed work can be
write by programming and simulating for convenience and suitability to beginner. From the result

of work, we acquired 3 - axis CNC milling machine that is not expensive , low operating cost,

and perform machining job efficiently.
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Philips Semiconductors

Product specification

80C51 8-bit microcontroller family
4K/8K/16K/32K Flash

89C51/89C52/83C54/89C58

DESCRIPTION

The 89C51/89C52/89C54/89C58 contain a non-volatile FLASH
program memory that is parallel programmable. For devices that are
serial programmable (In System Programmable (ISP) with a boot
loader), see the 89C51RC+/83C51RD+ datasheet.

Both families are Single-Chip 8-bit Microcontrollers manufactured in
advanced CMOS process and are derivatives of the 80C51
microcontroller family. All the devices have the same instruction set
as the 80C51.

SELECTION TABLE FOR FLASH DEVICES

FEATURES
® 80C51 Cerftral Processing Unit

® On-chip FLASH Prodram Memory

® Speed up to 33 MHz

® Full static operation

® RAM expandable externally to 64 k bytes
® 4 |evel priority interrupt

® 6 interrupt sources

ROM/EPROM RAM Size Programmable Hardware @ Four 8-bit I/O ports
Memory Size X by 8 Timer Counter Watchdog
(X by 8) (X by 8) (PCA) Timer ® Full-duplex enhanced UART
Multi-Time Programmable (MTP) devices: — Framing error detection
89C51 — Automatic address recognition -
4k I 128 I No l No ® Power control modes
89C52/54/58 — Clock can be stopped and resumed
BW16K32k [ 256 | No [ Mo WAL R,
Serlal In-System Programmable devices: RS 2L g
89C51RC+ ® Programmable clock out
32 k I 512 l Yes I Yes ® Second DPTR register
89C51RD+ ® Asynchronous port reset
64 k | 1024 | Yes [ Yes ® Low EMI (inhibit ALE)
® 3 16-bit timers
® Wake up from power down by an external interrupt
ORDERING INFORMATION
MEMORY SIZE | MEMORY SIZE | MEMORY SIZE | MEMORY size | TENPERETURE |yoirace | FREQ. | DWe.
4kx8 8kx8 16 kx8 32k x8 AND PACKAGE RANGE (MHz) #
0 to +70, Plastic
FLASH P89C51UBA A | P8SC52UBA A | PBIC54UBA A | PBIC58UBA A Leaded Chip Carrier 5V 0to 33 | SOT187-2
0 to +70, Plastic
FLASH P89C51UBP N | PBSC52UBP N | PB9C54UBP N | PB9C58UBP N Dual In-line Package 5V 0to 33 | SOT129-1
0 to +70, Plastic 2
FLASH P89C51UBB B | P89C52UBB B | P8SC54UBB B | PB9CS58UBB B Quad Flat Pack 5V 0to 33 | QFP44
1 | —40to +85, Plastic
FLASH | P89C51UFA A | PBSC52UFA A | PBSCS54UFA A | PBSCS8UFA A Leaded Chip Carrier 5V 0to 33 | SOT187-2
1 | —40 to +85, Plastic —
FLASH | P89C51UFP N | PBSC52UFP N | PBSC54UFP N | PBSC58UFP N Dual In-line Package 5V 0to 33 | SOT129-1
1 | —40 to +85, Plastic 2
FLASH P89C51UFB B | PBIC52UFB B | P8SC54UFB B | PBICS8UFB B Quad Flat Pack 5V 0to33 | QFP44
NOTES:

1. Contact Philips Sales for availability.
2. SOT not assigned for this package outline.

PART NUMBER DERIVATION

DEVICE NUMBER (P8ICXX)

OPERATING FREQUENCY, MAX (V)

TEMPERATURE RANGE (B)

PACKAGE (AA, BB, PN)

P89C51 FLASH
P89C52 FLASH
P89C54 FLASH
P89C58 FLASH

U =33 MHz

AA =PLCC
B=0°Cto70°C BB = PQFP
F=-40°Cto85°C PN = PDIP

1999 Oct 27

853-2148 22592



Philips Semiconductors Product specification

80C51 8-bit microcontroller family

4K/8K/16K/32K Flash 89C51/89C52/89C54/89C58

BLOCK DIAGRAM

v

P0.0-P0.7 P2.0-P2.7
S R SO
| N 1
PORT 0 PORT 2
| DRIVERS DRIVERS
[

ke HTL l—ﬁ

RAM ADDR |———\| PORT 0 PORT 2 FLASH
REGISTER [—v RAM LATCH LATCH

il g J i g
{ g J

B STACK
REGISTER ACC POINTER

il Z PROGRAM <:

I
|
I
|
|
|
|
|
|
|
|
|
|
|
ADDRESS |
TNEZ TMP1 REGISTER |
J |
Al e <:> BUFFER <::> ;
J! |
e SFRs |
PC
PSW TIMERS INCRE- |
MENTER |
{T 1 A1 16 |
|
PROGRAM
COUNTER G |
] |
PSE =z I
il s =1 ,
ALl TIMING [ O b (A= DPTR'S
EAVpp— > CONTROL §§ A | Mumipte K= |
RST 2 @ @ I
l PD I PORT 1 PORT 3 |
| LATCH LATCH |
T |
[ OSCILLATOR @ @ |
I . PORT 1
| DRIVERS ey B vars }
Rle )] S _XT&Z_____E—IHHH_ ___________ H o
Yvy l

P1.0-P1.7 P3.0-P3.7

]
’I SU1066

1988 Oct 27 3



Philips Semiconductors

Product specification

80C51 8-bit microcontroller family

4K/8K/16K/32K Flash

89C51/89C52/89C54/89C58

LOGIC SYMBOL Ceramic and Plastic Leaded Chip Carrier
Pin Functions
Vec  Vss -
I A 6 1 40
XTAL1 <> <>
)I > > <>
> ° <> | ADDRESS AND 7 © 39
= <«—>[%<«—>[ DATABUS
T EE
)} > <> Lce
17 xTaL2 <« <«
= <« e T2
<> (—
e Tex 17 29
RST —»] <l =
EAVPp s <> 3 - J
PSEN «— «>| T 18 28
»n ALE/PROG<—>» >
Z <—) | Pin  Function Pin  Functlcn Pin  Function
9| RO—> =, <« 5 1 NiCt 16 P3.4/T0 31 P27IA15
Q TxD<— —> <«—> 4 2 P1.0/T2 17 P3.5T1 32 PSEN
S|IN0—> , |—>]  Je—>| o S 3 PLUT2EX 18 P3.6MWR 33 ALE
> .
5 mroi Bl <> 2—>|_ aporess Bus 4 P12 19 P3.7/RD 34 NIC
& S| > 2> 5 P13 20 XTAL2 35  EANpp
5| Ji—sot|— " 4 — 6 P14 21 XTAL1 36 PO.7/AD7
Z| WRe— |-— <> 5 L2
3| ro< — Z - 7 P15 22 Ves 37 PO.6/ADG
m S 8 P16 23 NIC* 38 PO.5/ADS
@ $U00830 9 P17 24 P20/AB 39 PO4/AD4
10 RST 25 P2.1/A9 40 PO.3/AD3
11 P3.0/RxD 26 P2.2/A10 41 P0.2/AD2
12 NIC* 27 P2.3/A11 42 P0.1/AD1
13 P3A/TxD 28 P24/A12 43 PU.O/ADO
14 P3.2/INTO 29  P25/A13 44 Vee
PIN CONFIGURATIONS 15 P3YINTT 30 P26/A14
Dual In-Line Package Pin Functions O R{FRAFL FFEETERS SU01062
/]
T2/P1.0[7] [49] vee
T2EXP1A[2] [39] Po.0/aD0 Plastic Quad Flat Pack Pin Funictions
P1.2E [38] Po.1/AD1
P13[4] [37] Po.27aD2
P1.4[5 36| P0.3/AD3
E EE] :
P1.5[¢] [35] Po.4/aD4
P1.6[7] [34] Po.5/ADS
- pr[E] [33] Po.6/ADS
1
RST 3] [32] Po.7iaD7
RrRxD/P3.0[10 DUAL 31| EAV,
(1] IN-LINE & i
TxD/P3.1[11] PACKAGE [30] ALE
Pin  Function Pin  Functlon Pin  Function
INTO/P3.2[12 [25] PSEN 1 P15 16 Vss 31 PO.6/ADS
2 P16 17 NIC* 32 PO.5/ADS
.3 13] P2.
TiP33[13 (28] P271m15 3 P17 18 P2.0/A8 33 P0.4/AD4
To/P3.4[14] (27] P2.6/A14 4 RST 19 P2.1/A9 34 PO.3/AD3
5  P3.0/RXD 20 P2.2/A10 35  P0.2/AD2
T1/P3‘5[E E P2.5/A13 6 NIC 21 P2.3/AN 36 PO.1/AD1
o 7 P3.1/TxD 22 P2.4/A12 37 P0.0/ADO
WRiP3.6 16} (28] P2.41a12 8  P3.2INTO 23 P25/A13 38 Voo
ROP3.7[17 24] P2.3/A11 9 P33/NT] 24 P26/A14 29 et
E :] 10 P3.4/TO 25  P27/A15 40  P1.0/T2
XTALZE (23] P2.21a10 1 P3sT1 26 PSEN 41 PLA/T2EX
12 P3.6/WR 27 ALE 42 P1.2
XTAL1 |19 3_5] P2.1/A9 13 P3.7/RD 28 NIC* 43 P1.3
14 XTAL2 29 EANpp 44 P14
Vss [21] P2.0im8 15 XTAL1 30 PO.7/AD7
SU01063 * NO INTERNAL CONNECTION SUpidE
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Philips Semiconductors

Product specification

80C51 8-bit microcontroller family
4K/8K/16K/32K Flash

89C51/89C52/89C54/89C58

PIN DESCRIPTIONS
PIN NUMBER ’

MNEMONIC| DIP | LCC | QFP | TYPE | NAME AND FUNCTION i

Vss 20 22 16 | Ground: 0V reference.

Vee 40 44 38 | Power Supply: This is the power supply voltage for normal, idle, and power-down operation.

P0.0-0.7 39-32 | 43-36 | 37-30 | 1/O | Port 0: Port 0 is an open-drain, bidirectional 1/0 port. Port O pins that have 1s written to
them float and can be used as high-impedance inputs. Port 0 is also the multiplexed
low-order address and data bus during accesses to external program and data memory. In
this application, it uses strong internal pull-ups when emitting 1s.

P1.0-P1.7 1-8 2-9 | 4044, | 1/O |Port1:Port1is an 8-bit bidirectional I/O port with internal pull-ups. Port 1 pins that have 1s

1-3 written to them are pulled high by the internal pull-ups and can be used as inpuis. As inputs,
port 1 pins that are externally pulled low will source current because of the internal pull-ups.
(See DC Electrical Characteristics: I ). Alternate function for Port 1:
1 2 40 110 T2 (P1.0): Timer/Counter2 external count input/clockout (see Programmable Clock-Out).
2 3 41 | T2EX (P1.1): Timer/Counter?2 reload/capture/direction control.

P2.0-P2.7 |21-28 | 24-31 | 18-25 1/0 | Port 2: Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. Port 2 pins that have 1s
written to them are pulled high by the internal pull-ups and can be used as inputs. As inpuits,
port 2 pins that are externally being pulled low will source cumrent because of the internal
pull-ups. (See DC Electrical Characteristics: 1) ). Port 2 emits the high-order address byte
during fetches from external program memory and during accesses to external data memory
that use 16-bit addresses (MOVX @DPTR). In this application, it uses strong internal
pull-ups when emitting 1s. During accesses to external data memory that use 8-bit addresses
(MOV @Ri), port 2 emits the contents of the P2 special function register.

P3.0-P3.7 |10-17 | 11, 5, 1/0 | Port 3: Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. Port 3 pins that have 1s

13-19 | 7-13 written to them are pulled high by the internal pull-ups and can be used as inputs. As inputs,

port 3 pins that are externally being pulled low will source current because of the pull-ups.
(See DC Electrical Characteristics: I ). Port 3 also serves the special features of the
89C51/89C52/89C54/89C58, as listed below:

10 11 5 1 RxD (P3.0): Serial input port

1 13 7 (0] TxD (P3.1): Serial output port

12 14 8 | INTO (P3.2): External interrupt

13 15 9 | INTT (P3.3): External interrupt

14 16 10 | TO (P3.4): Timer O external input

15 1 11 I T1 (P3.5): Timer 1 external input

16 18 12 (o) WR (P3.6): External data memory write strobe

17 19 18 (o) RD (P3.7): External data memory read strobe

RST 9 10 4 | Reset: A high on this pin for two machine cycles while the oscillator is running, resets the
device. An internal diffused resistor to Vg permits a power-on reset using only an external

- capacitor to Vgg.

ALE 30 33 27 (0] Address Latch Enable: Output pulse for latching the low byte of the acdress during an
access to external memory. In normal operation, ALE is emitted at a constant rate of 1/6 the
oscillator frequency, and can be used for external timing or clocking. Note that one ALE
pulse is skipped during each access to external data memory. ALE can be disabled by
setting SFR auxiliary.0. With this bit set, ALE will be active only during a MOVX instruction.

- |PSEN 29 32 26 O | Program Store Enable: The read strobe to external program memory. When executing

: code from the external program memory, PSEN is activated twice each machine cycle,
except that two PSEN activations are skipped during each access to external data memory.
PSEN is not activated during fetches from internal program memory.

- | EANVpp 31 35 29 | External Access Enable/Programming Supply Voitage: EA must be externally held low
to enable the device to fetch code from external program memory locations 0000H to the
maximum internal memory boundary. If EA is held high, the device executes from internal
program memory unless the program counter contains an address greater than OFFFH for
4 k devices, 1FFFH for 8 k devices, 3FFFH for 16 k devices, and 7FFFH for 32 k devices.
The value on the EA pin is latched when RST is released and any subsequent changes
have no effect. This pin also receives the 12.00 V programming supply voltage (Vpp) during
FLASH programming.

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

XTAL2 18 20 14 O Crystal 2: Output from the inverting oscillator amplifier.

NOTE: To avoid “latch-up” effect at power-on, the voltage on any pin (other than Vpp) at any time must not be higher than V¢c + 0.5V or
Vgs - 0.5V, respectively.
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procedure TForml.LabellClick (Sender

begin

end;

end.
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1 4
t t +

- 3 @ g [ 1
| SioBaud | mssmuasananuzilunsiudedoyn (Baud rate) |

-

.
' +

SYNTAX function SioBaud(Port,BaudCode:Integer):Integer;

A S Ay a " Y
* Port ﬁjuﬂ'ﬁmﬂﬂW@iVl‘V]ﬂ@Qﬂ’lﬁﬂa‘iﬂﬂﬂ@ﬂ'JU ki

* BaudCode : Baud rate *

i

il v
T T

| SioDTR | ﬂ‘liﬂ’J‘Uﬂijﬁﬂ Data Terminal Ready (DTR). |

e

I el
T T

SYNTAX function SioDTR(Port:Integer;Cmd:Char):Integer;

* Port : IuMIEBANBINTHid0INTIZAAdEd *
* Cmd : f1§9909 DTR (command)*

'S' set DTR (ON)

'C' clear DTR (OFF)

'R' read DTR

s
T T

1 @ 1 v W o { a 1
| SioGetc | MIBIUNIOIUAAIBNYS (character) NNNOINNdoIMIzAAADAIY |

i)

e
T T

SYNTAX function SioGetc(Port:Integer)

) A S AY a " Y
* Port : Lﬂumim@ﬂwaimmmmﬁ‘ﬂzmﬁ’am& *

dromommmmee + '

T

ommmmen + l

SYNTAX function SioParms(Port,Parity,StopBits,



DataBits:Integer):Integer;

* Port : Lflumﬂﬁaﬂw_’eﬁﬂﬁﬁ'mmﬁlzamiaﬁ’w 3

*Parity : 1ddmivdmuamiidesnslumsasandeuangndesvesdoya (Parity
code) *

* StopBits : Stop bits code. *

* DataBits : 1 mSusmuasuiavesdeyaiiveimsuinzds (Word length

code)*

+ + +

" v W ) o
| SioPutc | NMITINIDNYT (character)lllﬂﬂx‘lwaiﬂ’mgﬂiw

45 g 1
T T T

SYNTAX function SioPutc(Port:Integer;Ch:Char):Integer;
g A J Ay a 19
* Port : L‘].]‘L!ﬂ'lﬂﬁf)ﬂwﬂiﬂﬂﬂ@ﬂﬂ?i’ﬂgﬁﬂﬁ@ﬂﬂw *

*Ch : A10NYINADINITILA *

+ + +

[ SioReset | M3MUUAANTUAUVDA serial port

4 £
+ t )

SYNTAX function SioReset(Port,RxQueSize, TxQueSize:Integer):Integer;

I~ A s Ay a 1y
* Port : L‘L‘uﬂ’]ila@ﬂwﬂiﬂW@@QﬂTﬁﬂgﬁﬂﬂ@ﬂjﬂ *

* RxQueSize : ¥1Av03AIN 195 ud0Y0 *

* TxQueSize : VH1AV0IAIN Idatoua *

U

+--- + +

| SioRTS | msmuaw‘ﬁﬂ Request to Send (RTS). |

+ + +

SYNTAX function SioRTS(Port:Integer;Cmd:Integer):Integer;



* port : Hlunsidenweiniidosmsnziadoday *
*Cmd : 515}'\1"\16& RTS (command) * '
'S' set RTS (ON)
'C' clear RTS (OFF)
'R' read RTS
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N0G GOOXB0Y5525

INO7 GOTX45 YE5 25 F20 qAIULTAIVDYD

08 GO1 X135 Y6525 F20

IN03 601120 Y5525 F20
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