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ABSTRACT

This thesis presents the project to build the Paper Vending Machine, selling
A4 paper, 10 be convenient in using of A4 paper. It applied a micro-controller MCS-51,
which was an automatic controller, able to receive and transmit the input and output
signals by the micro-controller MCS-51. Another part is the paper feeder which uses the DC

motor to feed the paper, but in feeding of paper there was eror at 5.2 percent.
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Features

Compatible with MCS-51™ Products

4K Bytes of In-System Reprogrammabte Flash Memory
- Endurance: 1,000 Write/Erase Cycles

Fuliy Static Operation; 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable i/0 Lings

Two 16-Bit Timer/Counters

Six [nterrupt Sources

Programmable Serial Channel

Low Power Idle arid Power Down Modes

- -

.

“« ® s » a

Description

The ATB9ICH1 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash Programmable and Erasable Read Only Memory {PEROM}). The
device is manufactured using Atmel's high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set and pinout. The
on-chip Flash aflows the program memory to be reprogrammed in-system or by a can-
ventional nonvolatile memory programmer. By combining a versatile B-bit CPU with
Flash on a monolithic chip, the Atmel ATBICS1 is a powerful microcomputer which
provides a highly flexible and cost effective solution te many embedded control apphi-
cations.

Pin Configurations POIR

(continued)
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3
a

KTAL2 [
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Pt.a ]z 32 (P05 [(ADS)
IRE=K! 31 [aP0.a {ADE)}
RST ] 4 30 {PO 7 (ADT) o
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The ATBICS1 provides the following standard fealuras: 4K
bytes of Flash, 128 bytes of RAM, 32 ¥O lines, two 16-bit
timer/counters, a flve vector two-level interrupt srchitecture,
a full duplex serial port, on-chip oscillator and clock cir-
cuitry. in addition, the ATB9C51 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving mades. The Idle Mode
stops the CPU while altowing the RAM, timer/counters,
serial porl and interrupt system to continua functioning. The
Powsr Down Mode saves the RAM contents but freezes
the oscillator disabling all other ¢hip functions until the next
hardware reset.

Pin Description

Vee

Supply voltage.
GND

Ground.

Port 0

Port ¢ is an 8-bit open drain bidirectional /O port. As an
output port each pin can sink eight TTL inputs. When 1s
are writtan to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 may also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory, In this mode PO has intemal pul-
lups.

Port 0 selso recelves the code bytes during Flash progrem-
ming, and outputs the code bytes during program verifica-
tion. Extemnal pullups are required during program verifica-
tion.

Port 1

Port 1 is an B-bit bidirectlonal /O port with Internal pullups.
The Pori 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins they are pulled high by
the intemal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I; ) because of the intemal pullups.

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit bidirectional /O port with interna! puliups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled fow will source
current (I) ) because of the internal pullups.

Porl 2 emits the high-order addrass 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 pullups

when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ Ri), Port 2 emits the
contents of the P2 Speclal Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Porl 3 is an 8-bit bidirectional /O port with internal pullups.
The Port 3 oulput buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulled high by
the internal pullups and can be used es inputs. As inputs,
Port 3 pins that are externally baing pulled iow will source
current (| ) because of the pullups.

Port 3 also serves the functions of various special features
of the ATBICS1 as listed betow:

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P32 TNTO (external interrupt 0)

P3.3 TNTT {external interrupt 1)

P3.4 TO (timer O external input)

P3.5 T1 {tirner 1 external input}

P3.6 WR (external data memory writs strobe}
P3.7 RD (external data memory read strabe)

Fort 3 also recelves some control signals for Flash pro-
gramming and verification.

RST
Reset input. A high on this pin for two machins cycles while
the osclllator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low byte
of the address during accesses to external memory. This
pin is also the program puise input {FROG} during Fiash
programming.

in normal operation ALE is emitted at a constant rate of 1/6
the oscilletor frequency, and may be used for external tim-
ing or clocking purposes. Note, however, that ons ALE
pulse is skipped during each access to extemal Data Mem-
ory.

If desired, ALE operation can be disabled by selting bit 0 of
SFR location BEH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN
Program Store Enable is the read strobe to external pro-
gram memaory.
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When the AT89C51 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EA/Vpp .

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0600H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on‘reset.

EA should be strapped to Ve for internal program execu-
tions.

This pin also receives the 12-volt programming enable volt-
age (Vpp) during Flash programming, for parts that require
12-volt Vpp.

XTAL1
input to the inverting oscillator amplifier and input to the
intemal clock operating circuit.

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an.inverting amplifier which can be conligured for use as
an on-chip osclllator, as shown in Figure 1. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTAL2 should be left
uncannected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the Internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed.

Tdle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

It should be noted that when idle is terminated by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes control. On-chip hardware
Inhibits access to intemat RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle is terminated by
reset, the instruction following the one that invokes Idie
shoutd not be one that writes to a port pin or to external
memaory.

Figure 1. Oscillator Conneclions

It I
o]
*—) XTAL1
GND
T

Note: C1,C2 =30 pF + 10 pF for Crystals
=40 pF + 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

NC wsm—87—1 XTAL2

EXTERNAL
OSCILLATOR — XTAl1

SIGNAL
r GND

Status of External Pins During Idle and Power Down Modes

. Mode Program Memory ALE PSEN PORT( PORTA PORT2 PORT3
‘Idte Internal 1 1 Data Data Data Data
Idlg External 1 1 Float Data Address Data
Power Down Intamal 0 0 Data Data Data Data
Power Down External L¢] 4] Ftoat Data Data Data
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Absolute Maximum Ratings*

Operating Temperature..........covecevevevennen.n. -55°C 10 +125°C *NOTICE: Stresses beyond thase listed under “Absolute
Maximum Ratings" may cause permanant dam-
Storage Temperatura ................cceeevereenn....o.. -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these ar any
Voliage on Any Pin other conditions beyond those indicated in the
with Raspect 10 Ground ............ccccoveeennececeee = 1.0V 1O +7.0V opermational sactions of this specification is not
) impliad. Exposura to absolute maximum rating
Maximum Operating VORAge.........cc.ccocereerecece i 6.6V conditions for extended periods may affect device
. reliabllity,
DC OUPUE CUITENL.....ceeeeee v isnens e 5.0 MA
DC Characteristics
Ta =-40°C t0 85°C, V¢ = 5.0V £ 20% (unless otherwise noted)
Symbol Paramatar Condition Min Max Unlts
Vi Input Low Valtage {Except EA) -0.5 0.2Vge-01 v
Vit Input Low Valtage (ER) -0.5 0.2Vee-03 v
Vi Input High Valtage (Except XTAL1, RST) 0.2Ves+0.9 Vec +0.5 v
[ Input High Voliage (XTAL1, RST) 0.7 Ve Veg+ 0.5 v
Voo Output Low Voliaga” (Ports 1,2,3) low = 1.6 mA 0.45 v
Vout Output Low Voltags(! loL = 3.2 mA 0.45 v
(Port 8, ALE, PSEN)
Von Output High Voltage lon =-60 pA, Voo =5V £ 10% 2.4 v
(Foris 1,2,3, ALE, PSER) lon=-25 uA 0.75 Ve v
lOH =.10 }IA 0.9 Vcc v
Voui Output High Voltage loy = -BO0 PA, Vo = 5V + 10% 2.4 v
Port 0§ Mod
{Port 0 in External Bus &) o = -300 pA 0.76 Vor v
low = -80 pA 0.9Vee \
I Logical G Input Current (Ports 1,2,3) | Vyy = 0.45V -50 A
In Logical 1 10 0 Transition Current Vi =2V, VCC = 5V £ 10% -650 pA
{Ports 1,2,3)
Iy Input Leakage Current (Port 0, EA) 0.45 < Viy < Ve +10 nA
RRST Resel Pulldown Resistor 50 300 Ka
Cio Pin Capacilance Test Freq. = 1 MHz, Ty = 25°C 10 pF
lec Power Supply Current Active Mode, 12 MHz 20 mA,
idle Moda, 12 MHz 5 mA
Powar Down Moda®@ Veo = 6V 100 pA
Vg =3V 40 uA
Notes: 1. Under steady state {non-transient) conditions, Igy must be externally limited as follows:

Maximum Igy_per port pin: 10 mA
Maximum I per 8-bit port:  Port 0: 26 mA
Ports 1, 2, 3: 15 mA
Maximum total I for all output pins: 71 mA
i lo_exceeds the test condition, Vig may exceed the related specification. Pins are not guamnteed to sink current greater
than the listed test conditicns.

2. Minimum V¢ for Power Down is 2V
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LM78XX Series Voltage Regulators

General Description

The LM78XX sartes of three terminal roguintors is svaiatie
with sevorat fixed cutput voltages making them useful n a
wide range of applications. One of these I3 kocal on card
regulation, eliminating the distribution problems associated
with single point regulation. The voltages avafiable afiow
these regulators Lo be used in logic systems, instrumonta-
tlon, HiFi, and other solid state eloctronic equipment. Ak
though designed primerily as fixed voltage regulstors these
dovices can bo used with external componants to obtain
edustable voliagos and currents,

The LM76)0( sorion ia availablo in an akeninum TO-3 pack-
age which vill allow over 1.0A load currant ¥ adequate heat
sinking is provided. Cumrent limiting is includad 10 Emil the
poak outpul current to a sate value. Sate aroa protection for
the output transistor is provided to Amit intemal power dissi-
patton. It internal power dissipstion becomes too high for
tha heat sinking pfovided, .the thermal shutdown clrouit
takes over preventing the IC from overheating.
Corslderabls offort was expanded to make the LM7BXX go-
ries of rogulatera easy to use and mininke the number

of axtemnal components. It is not necessary to bypass the
outpw, although this does improve transient responso. Input
bypassing is needed only if the regutater is kocaled far from
the filter capacitor of the powar supply,

For output voltage other than 5v, 12V and 15V the LM117
sorles providos an output voltage range from 1.2V 1o 57V,

Features

B Output current in excass of 1A

B Internal tharmal gvedoad protection

B No external componerds required

® Outpu transistor safe erea protaction

® Intarnal short circult current timii

B Availabls in the sluminum TO-3 packago

Voltage Range
LM7805C sV
LM7812C 1
LM7815C 15

Schematic and Connection Diagrams

LU

L

Meatel Can Package
TO-1 (K)
Aluminum

ouTPuT

RAUT
TL/HTTAE-2
Bottom View

ke
<

Order Numbear LM7805CK,
LM7612CK or LM7815CK
Ses NS Package Number KCO2A

Piastic Package
TO-220(M)

Sr——
e a i i)
CHD — aas——
-

TLH/T7A%-2

Qurrl
L1
L L{1H]

Top View

Order Humbaer LM7805CT,
LM7812CT or LM7845CT
Saa NS Package Number T03B

TURTE-

sJojenboy abe) oA saIas XX8ZIN1T
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Absolute Maximum Ratings

IF Miltary/Aerospace specifled devices are required, Maximum Junction Temperature
please contact the Matlnal Semiconduttor Sales (K Package} 150°C
Office/Distbutors for avsilablity and specifications, (T Package) 150°C
Input Voltage (Vg = 5V, 12V and 15V} 35y Storage Temperature Range ~B5'Cto +150°C
Intemal Power Digsipation (Note 1) Interrafly Umited Lead Tempetature (Soldering, 10 sec.)
Operating Temperature Rangs (T a) 0'Cto +70°C TO-3Package K 300°C
TO-220 Package T 230°C
Electrical Characteristics LM78XXC (ot 2)0°C < 1j < 125%C unless otherwise noted
CQutput Voltage 5v 12v 15V
Input Vokage {uniess otherwise noted) 1ov 1 3Y Units
Symboi Parameter Conditions Min I Typ I Max | Min [ Typ | Max | Min | Typ [ Max
Vo  |Outputvoltage Tjm 25C.5mA < fp < 1A 48 5 52 |115 12 125/144 15 458] V¥
Pp< 15W,5mA < Ig < 1A 475 525)11.4 126 [14.25 15751 ¥
Ve S Viss < Viax FH<ViNS20} |(145 S Vi< 20| (175<Vy<a0) | V
AVo  [UneRegulation lg = 500 mA|Tj = 25°C 3 50 4 10 4 150 [ my
AViN (T<Viy<25) [145<Vy<30) | (17.5sVy<30) | v
FC<Ti< +125°C 50 120 150 | my
aViy BEVNS20) | 5<Vy<2n | (1B5SVy<a0) | v
psta  |Tj=25C 50 120 150 | mv
AVIN FHESVINS20) (146 SVINS 27) | (17.7 < Ve £ 30) v
PC<T< +125C 25 60 75 my
AV BLVYN<12) | (1IBS VN 2D (20 < Vi < 26) v
AVy [load Regulaion ~[Tjmw 25°C [S5mA<ln<15A 10 50 12 12 12 150 | mV
Z50mA < Ig < 750 mA 2% &0 75 Fmv
SmA<|p<1A0CTi< +125C 50 120 150 | mv
to Quiescent Curent  fIg< 1A Tj=25C 1 8 8 | mA
0C < Tj< +125°C 8.5 B.5 85 | mA
Alg  [QuiescontCurrent [SmA<ip<1A 05 05 05 [ mA
Change Ti= 25T, lg< 1A 10 10 10 | ma
Vinn = Vin < Viuax F5SV<20)  (1ABS Vs 27) | 17.0<Vy<30) | V
-o<B0OMA CPC < Tj< +125°C 1.0 10 10 | mA
Vien = VN € Viax (7SVNL25) |(145<VNS30) | (175<sVinsa0) | v
VN Output Nolse Vollage|Ta =25'C, 10Hz < f < 100 kHz 40 75 20 Yy
&Vpy | Ripple Rejection bxiAT=25Co | 62 BO 55 72 54 70 dB
AVout fu 120 Hz g < 500mA 62 55 54 a8
rC<Ti< +125°C
Viane £ Vin £ Vigax (BxVins18) | (15<Vipy<25 |{185sViy<285 | V
Ro |DropoutVoltage  [Tj= 25°C,loy = 1A 20 20 20 v
Output Reslstance  [f = 1 kHz 8 18 18 mi
Short-Circuit Gurreny (Tj = 25°C 21 1.5 12 A
Pegk Quiput Currant |T] = 25°C 24 24 24 A
] Avarage TCof Vaur (0°C < T £ +125°C, Ig = 5mA 0.6 15 18 mv/ ~C
1Vin Input Veltage
Reguired to Maintzin [T] = 25°C,lp < 1A 7.5 146 17.7 v
Lina Regulation

Note 1: Thormal reshilancs of lhe TO-3 package (K. KG) I typlcally 4C/W junclion v case and 35C/W cax 1o amiient, Thermal ressianca of e 10220

package (T} s typically 4°C/W juncion lo dasa and 50°C/W com0 o ambient.

Hale & Al charactorietics are maesurad with capadiier across the input of 0.22 pF, and a capacior torosa tho outpin of 0.1pF, All chamciaratica excopt noiso
vofizge and fppla redocion itk are measurtd ysing puise techniquea (ly < 10 m, duty cydo < 5%) Quipul voltage changes dug o changos I Intamal

Wemperisy myst be 1akon into mmtnpnrahty.




Typical Performance Characteristics
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Physical Dimensions inches (milimeters) (Cortinued)

oG RORIN 0300350

[§.10-6.60] £ [8.38-280) ]
0,108-0.120 01
[2.54-3.05} 78 [ omeses]
[ - TE880-0,110
Hay
e e m-ml"“'”" 0.130-0.210
1018 f 4.83-5.33
fro.s 5 | L [ I ]
f 0.048-0.,055
_/ 0.130-0.160 1y, | [1.22-1.40]
[N {3.30-4.08) o
1,005~ 033 0.017-0037
[25.53=2%.29) e [6E9~0.54]
™

| ”U‘ ’\"‘

HlLEST

0.91%-0.535 ) 0015 1y, (038 133
15 Fi=14,10} |

0.178- OM.L
[us 470} ]‘

av-* \!_...
4.043-0.051
[1.22-1.37] SEATRGD PLATIE

TAPERED

341 0.8
0105 g5 1267 L

SKIs 10 LLELEC Rt
TO0-220 Package (T)
Order Number LM?805CT, LM7812CT or LM7815CT
NS Package Number T03B

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used heran;

1. Life support devices or systems are devicas or 2.

systemns which, {a) are intanded for surgical implant
into the body, or {b) support or sustain Iile, and whosa
failure to parform, when propery used in accordance
with lnstructions for use provided in the fabeling, can
be reasonably expected to result in a significant injury
to the usar,

A critical component is any component of a life
support device or system whose fatlure to perform can
be reasonably expacted to cause the failuro of the lite
support device or system, or to affect its safety or
effactivenass,

MNatlonzl Somkondycter Nalional Semleonductor
ation

ﬂ Fax: {+49) 0-180-530 88 fo

Emal; Crijug e b2 rs Com
Dartach Tol: {+ &) 0- 1BO-53C B0 ¥5
Enghgh  Te: {+4G) 0-180-592 70 X2
Faogals Ta: {+49) 01052 0 58
Rl Tet (+ &) 010534 # 0

111 Wast Bardn Acad
Mbngion, TX /017
Tel: 1(000) 2720958
Fie: 5800} F7-7010

Hetional Semiennductor
Japan L,

Tet 810432002308
Fiox 81-040-200-2408

Hational Semicondutior
Hong Kong Lt

13th Foor, Straigh! Blook,
Ocsan Conlra, 5 Canlon Rd.
Teimehatsul, Kowlpon

Hong Karg
Tak (852} 27371600
Fax (M62) 2736-9200




MANKIN

HIIUNTTNING



57

ATTRFBUNUIUNTLO N

LARINTEATNNR
{OUT OF PAPER)

nyseIMMavIaly

Luly

voanmIugvisaly

L 4
— nAFIAT
wamIwIUmT e

i
r ol
h

y

MUITITANY

UEAITMIUNTERIH

nreenvdaly

o

h

NI

v

d o
71 8.1 amminoveadusunsuenugn



MANUIN &

swaeuatuYasllsunsy



59

Iﬂssmsumm}um%aa'«hmiwnﬁz@wunuwa@m%my

: AUTO PAPER
: FTMR3.PCB
SPAC: DS 48
DPO1: DS 1
DPOZ: DS 1
DPO3: DS 1
DFO4: DS 1
DEO05: DS 1
DEO6; DS 1
CT0O: DS 1

| cTol: DS 1
KLOC BIT 00H
CLON BIT ‘01H

ORG 0000H

LJIMP INIT

ORG 000BH
LJMP TIME
ORG 0030H
INIT: MOV PO, #0FFH
MOV P2, #0FFH
MOV Pl, #0FFH
MOV P3, #0FFH
MOV RO, #00 ; GP
MOV R1, #00 : GP
MOV R2,#00
MOV R3, #00
MOV R4, #00
MOV R5, #00 ; Delay
MOV ‘R6, #00 ; Delay
MOV R7, #00 ; Delay
MoV DPOL, #00
MOV DPO2, #00
MOV DPO3, #00
MoV DPQ4, #00
MOV DPQS, #00
MOV DPO&, #00
MOV CTO00, #40
MOV CTO01, #100
SETB KLOCC
MOV TMOD, #22H ; Timer 0-1 8 Bit Auto Reload
MOV THO, #256-231 ; Timer Q
MOV TLO, $#256-231 ;
CLR TRO ; Stop Timer
SETB IE.1
SETRB IE.7
MOV SCON, #50H ; Serial Mode 1
MOV ‘TH1, #0FDH ; 9600 Bps

MOV TL1, #0FDH
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MAIN:

MNOO :

MNOS:

MN10:

MN11:

MN12:

SETB TR1
CLR RI
CLR TI
LCALL INLD

Start Timer
Clear Receive Bit
Clear Transmitt Bit

e e we

Main Loop ——————memmmmmmmm o

MOV R7, 400

DJNZ R7, 8

LCALL KEYB ; Key Set
LCALL DISP ; Display
MOV A,DP01 ; Check

JNZ MNO9

MOV A,DP02

JNZ .MNQ 9

MOV A,DP03

JNZ MNO9

SETB P2.7 ; Off Motor
SETB P2.6

CLR P2.5 ; Alarm On
MOV DF04,#00 ; Clear Coin
MOV DPO5, #00

MOV DEOG, #00

LJMP ‘MATN

SETB P2.5

MOV A,DP0O4 ; Check
JNZ MN10

MOV A,DP0O5

JNZ MN1O

MOV A,DP06

JNZ MN10O

LJMP MATIN

CLR P2.7 ; On M1 M2
CLR P2.6

LCALL KEYB ; Paper In
LCALL DISP

JNB P1.2,MN11

MOV R7,#00

DJNZ R7, S

LCALL KEYB ; Paper OQut
LCALL DISP

JB ‘P1.2,MN12

SETR p2.7 ; Off M1
DEC DPO3 ; Count Down
MOV 4A,DP0O3

CJNE A, #0FFH,MN121

MOV DPO3, #09

DEC DP02

MOV A,DPO2

CJNE ‘A, #0FFH, MN121

MOV DPO2, #09

DEC DPO1

MOV A,DPO1
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CJINE A, #0FFH,MN121

MOV ‘DPO1, #09
MN121: DEC DEO6 ; Count Down
MOV A,DP0e6
CJINE A, #0FFH, MN13
MOV DPO&, #09
DEC DPOS
MOV A,DPO5S
CJINE A, #0FFH, MN13
MOV ‘DPO5, #09
DEC DP04
MOV A,DP0O4
CJINE A, #0FFH, MN13
MOV DPO4, #09
MN13: MOV R5, #03 ; Delay
MN14: MOV R6, #04
MN15: MOV R7,#04

MN16: LCALL KEYB
LCALL DISP
DJIN2Z R7,MN16

DJINZ R6,MN15

DJINZ R5,MN14

SETB P2.6 ; Off M2
EMAN: LJMP MATIN ; End Main

P> Key Setting ---———--——--———c-—uuo

KEYB: JNB P1.0,KEON ; Coin In
JNB P3.4,KEON
JNB P3.5,KEON
JNB P3.6, KECN
JNB P3.7,KECN
CLR KLOC

LJMP EKEY

KEON: JB KLOC, EKEY
SETB KLOC
KECN: JB P1.0,KE10 ; Coin
MOV RO, #03 ; Paper / Coin
KCN1: INC DPO6 ; Count Up
MOV A,DP0O6&
CJNE A,#10,EKCN
MOV DPOE6, #00
INC DFO5
MOV A, DPO5
CJNE A,#10,EKCN
MOV DP05, #00
INC DP0O4
MOV A, DF0O4

CJNE A,#10,EKCN
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MOV DEO4, #00
EKCN: DINZ RO, KCN1
LJIMP EREY
KE10: JB P3.4,KEZ20 ; Key 1
INC DPO1
MOV A,DPO1
CJNE A, #10,EKEL
MOV DPO1, #00
EKE1l: LJMP EKEY
KE20: JB P3.5,KE30 ; Key 2
‘ INC DPO2
MOV A, DPO2
CJNE A,#10,EKEZ2
MOV DPO2, #00
EKEZ : LJMP EKEY
KE30: JB F3.6,KE40 ; Key 3
INC DPO3
MOV A,DP03
CJNE A,#10,EKE3
MOV DPO3, #00
EKE3: LJMP EKEY
KE40: JB F3.7,KE50 ; Key 4
MOV - DPO1, #00
MOV DPOZ2, %00
MOV DPO3, #00
EKE4: LJIMP EKEY
KESO0: NOP
LJIMP EKEY
EKEY: RET

im=> Write Data to LCD mem s e

DISP: MOV A,DP0O1 ; Check
JINZ DIP1
MOV A,DPO2
JNZ DIP1
MOV A,DP0O3
JNZ DIP1

DIPO: MOV A, #80H ; LCD Address
LCALL LCDX
MOV CAMHTO! ;1
LCALL WRCH
MOV A, #'0" ;2
LCALL WRCH
MOV A, #'T" ;3
LCALL WRCH
MOV A ¥ ! ;4
LCALL WRCH
MOV A, #'0" ;5
LCALL WRCH
MOV A, E'E ;6

LCALL WRCH
MOV A, #" ' ;7
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DIP1:

LCALL
MOV
LCALL
MoV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MoV
LCALL
RET

MoV
LCALL
MoV
LCALL
MOV
LCALL
MoV
LCALL
MOV
LCALL
MOV
ORL
LCALL
MoV
ORL
LCALL
MOV
ORL
LCALL
MoV
LCALL
MoV
LCALL
MOV
LCALL
MoV
LCALL
MoV
LCALL
MoV
ORL
LCALL
MoV
ORL
LCALL

WRCH
B, #'p’
WRCH

" A,#0COH

LCDX
A A
WRCH
B,$'P'
WRCH
A $'E"
WRCH
A, #'R'

. WRCH

A’#I ]
WRCH
A,#'!'
WRCH
A g1
WRCH
A,#'!'
WRCH

A, #80H
LCBX
A, $'<
WRCH
A’#l '
WRCH
A M
WRCH

A=

WRCH

A,DP0O1
A,#00110000B
WRCH

A,DPOZ
A,#00110000B
WRCH

A,DFO3

A, #00110000B

- WRCH

A,#' r
WRCH

A, #0COH
LCDX

A, %>
WRCH

A #'<
WRCH
A,#' '

" WRCE

A,DPO4
A,#00110000B
WRCH

A, bP0O5S
A,#00110000B
WRCH

~a

e

B8

LCD Address

9

10

11

12

13

14

15

16

LCD Address

1

2

8

LCD Address

9

10

11

12

13
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P>

LCDP
LCRS
LCEN

INLD

LCDO

LCD1

+

MOV
ORL
LCALL
MOV
LCALL
MOV
LCALL
RET

LCD Activity

EQU
EQU
EQU

CLR
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
LCALL
MOV
LCALL
LCALL
LCALL
MoV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
RET

MoV
CLR
LCALL
LCALL
MOV
CLR
LCALL
LCALL
RET

MOV
CLR
LCALL

A,DPO6 ;14
A, #00110000B

WRCH

A ¥ ; 15
WRCH

A #'> ; 16
WRCH

PO ; LCD
P3.3 ; LCD
P3.2 ; LCD
LCRS ;

LCDP, #00111000B ;
WRT

. LCDP, #00001100B ;

WRT

LCDP, #00000001B
WRT

HHLY ;
HRLY

DPTR, #LGO1 ;
LCDO

HHLY

HHLY

" DPTR, #LGO2 ;

LCDO
HHLY
DPTR, #LGO3 H
LCDO
HHLY
DPTR, #LGO4 i
LCDO
HHLY

_ DPTR, #LGO5 ;

LCDO
HHLY
DPTR, #LGC4 ;
LCDO
HHLY

LCDP, #80H
LCRS

- WRT

WDAT
LCDP, #0COH
LCRS
WRT
WDAT

LCDP, #80H
LCRS

" WRT

Data Port
RS
Chip Select

Initial LCD
8 Bit 1/16 Duty

Display On

Clear Display

Delay

Display Logo

Display Logo

Display Logo

Display Logo

Display Logo

Display Logo
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LCD2:

LCDX:

WDAT :
WDT1:

WR3B:
WR31:

WRBT:
WRCH:

WRT:

LGO1:
LGO2Z:
LGC3:
LGO4 :
LGO5:

s===>

LCALL
RET

MoV
CLR
LCALL
LCALL
RET

MOV
CLR
LCALL
RET

MoV
MOV
MOvC
MoV
SETB
LCALL
INC
DJINZ
MOV
RET

MOV
MOV
MOVC
MoV
SETB
LCALL
INC
DJINZ
MOV
RET

MOVC
MoV
SETB
LCALL
MOV
RET

CLR
MOV
DJINZ
SETB
MoV
DJINZ
RET

DB
DB
DB
DB
DB

Timer 0 Interrupt

WDAT

LCDP, #0COR

- LCRS

WRT
WDAT

LCDP, &
LCRS
WRT

‘RO, #08

A, #00

A, GA+DPTR
LCDP, A
LCRS

WRT

CPTR

RO, WDT1
LCDP, #0FFH

R1, #03

A, #00

A, GA+DPTR
LCDP,A
LCRS

WRT

DPTR
R1,WR31

-LCDP, #0FFH

A, BA+DPTR
LCDP, A
LCRS

WRT

LCDP, $0FFH

" LCEN

R2,#00
R2Z, %
LCEN
RZ, #00
R2,§

....... L N

T
1
'Auto Paper V1.2
1 L]
L}

'>- [ READY! ] =<
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JETIM: LJMP  ETIM

TIME: DJINZ CT00, JETIM : 0.01 Ssec
MOV CTOO, #40
DJNZ CTO01, JETIM ; 1 Sec
MOV CTO1, #100

CLR TRO
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