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Project title Automatic Coffee Machine
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Abstract

This project aims to invent the Automatic Coffee Machine. It will use a micro-
controller to control the process. The principle of process is to make an instant coftee
automatically. The sugar can also be added into the coffee. The coffee powder and the sugar are
brought together to the beaker by rotating the screw. The hot water will be pumped by the water
pump and combined with the coffee. The machine will mix every ingredient together by motor.
The final step is to pumped water into the coffee cup. The result shows that the Automatic Coffee
Machine can make an instant coffee one cup at a time and continuously make 10 cups. It takes

about 90 seconds for making a cup of coffee.
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#fincludc<regS51.h>

ftinclude<intrins.h>

sbit sw0=P1"0; /f Switch Start

sbit EN =P310; Hf Green LED
sbit EN1=P3"1; /i Yellow LED
sbit EN2=P3"2; / Red LED
sbit m6_1=P20; / Pump 1

sbit m6_2=P2~[;

sbit m7_1=P242; /{ Pump 2

sbit m7_2=P2"3;

sbit m5_1=P274; / Pump 3

sbit m5_2=P275;

sbit m8 1-P276; /' motor Sum 18 VAIABS T ITHTUT IR

sbit m8 2=P2/7

sbit ml_1=P1"5;
shit m2_[=P1"6;

sbitm4_1=P177;

/f Relay of Motor of Cup
// Relay of Motor of Coffee

// Relay of heater

void Pumpl()  // fmuailadsuiluda |

void Pump2()  /#/ SmuailadFuiludan 2

void Pump3()  /#/ Smuailenguiludai 3

{ mé 1=1;
mo6_2=0;

}

{ m7_1=1;
m7_2=0;

}

{ m8 1=1;
m8_2=0;
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° 7w o S o
void Sum() # AiuafaNFULDImDSNE Y (UDIADIAMN 3)

{ m5 1=1;
m5_ 2=0;
}
void cup() i fmuailsfduuemesdooudn (remesdaai 1)
{ ml_1=1;
m2_1=0;

}
void Coffee()  /# fmuaiansummoniminanum wowmeidai 2)
{ ml_1-0;
m2_1=1;
}
voidheater)  # fmuailsssunsiodui
{ m4_I=1;
}
void Stop()  // Svuailafdunganisiiaiyeiglniainnd
{
m2 1=0;
m4 1-0;
ml _1=0;
mé6 1=0;
mo6 2=0;
m7_1=0;
m7 2=,
mS_1=0;
mS_2-0;
m8 1=0;
mg8 2=0;
}
void delay(unsigned int msec)

{

unsigned int ¢;



TMOD=0x0(2; // Tirer 0 Mode 2 , mode 2 = 8 bit

THO=0x67;
TLO=0x67;

for(c=0;c<msecc*200;c++)

{
TF0=0;
TRO=1;
do{}
while(TF0==0);
}

void main()}

{

Stop();

EN=1; /LED @durerha uaasduasoswdonvina
EN1=0; /I LED fimainady

EN2=0; # LED fuaa

if{sw==0)

{

delay(25);

if(sw0==1) / AAEIAE NI

{

EN=0; /#/ LED #3914y

cup(); / wemad 1 ﬁmf’hmuvlaaﬂmnna'mmsq
delay(40); #0.8 2uM

Stop(); // HYANTHN

delay(25);

EN1=1; /I LED #Maeda g

Coffee(); i1 wowasaah 2 hmmenudisiuna 15 Sundt

delay(250);
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delay{250);
delay(250);
EN1=0;
Stop();
delay(25);
Pumpl();
delay(200);
delay{200);
Stop();
delay(25);

// LED Mo

I NgANIT NI

Hludan 1 vanudhuar 8 Jund

// MYARITNIUY

o o =y =1
heater();/ nisannulumat 50 Surf

delay(250);
delay(250);
delay(250);
delay(250);
delay(250);
delay{250);
delay(250);
delay(250);
delay(250};
delay(250);
Stop() ;
delay(25);
Pump2();
delay(200);
delay(200);
Stop() ;
delay(25);
Sumn(};
delay(250);
Stop();
delay(25);

AL PR ARG

# ludai 2 wandlunat 8 Sud

I HigamsHinaTy
4 o o
# DMBIHTNTIINIY (UBINBIAIN 3)

/ NgAnsaY
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Pump3();
delay(200);
delay(200);
Stop() ;
delay(25);

o w o [ = ~
/# Thidan 3 mamuduna 8 UM

/# Mgam NIy

[) o 9 -
i ‘H'Nﬂ'ﬁﬂ'l\?'luﬂ]ﬂq‘ljﬂﬁm

EN2=1;
Pump1();
defay(150);
delay(150);
Stop();
delay(25};
Pump2();
delay(200);
delay(200);
Stop();
delay(25);
Sum();
delay(250);
Stop();
delay(25};
Pump3();
delay(250);
delay(250);
delay(250);
EN2=0;

}

}

// LED fuadeing
o ar C‘ -] £y =
7 Pudan 1 il 6 S
// HgAMININY

# Judan 2 sl 8 S

// igAMTHINY

o o = =4 dar A
A UAABIHANRINY 5 JUh (UeraiaIf 3)
/1 RYANTHINY

(4 '
/1 fludn 3 ﬁwmﬁ']unm 15 70

// LED uaaa1
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P89V51RD2

8-bit BOC51 5 V low power 64 kB Flash microcontrolier
with 1 kB RAM
Rev. 01 — 01 March 2004

~ Product data

1. General description

Tha PB9V51RD2 is an B0C51 microcentroller with 84 kB Flash and 1024 bytes of
data RAM,

A kay fealure of lhe PBOV51RD2 is its X2 mode optlion. Tha design anginser can
choase to run the application wilh the conventional 80C51 clock rate {12 clocks per
maching cytle} or select the X2 mode (6 clocks par machine cycla) to achieve wice
the throughput al the same clock Irequency. Another way to benefit from Ihis fealure
is lo keep the same performance by reducing the clock frequency by half, thus
dramalicaily reducing the EMI.

The Flash program memory supports both parallel programming and in serial
In-Syslem Programming {ISP). Parallel programming mode offers gang-programming
at high speed, reducing programming costs and time fo market. 1SP allows a devica
lo be reprogrammed in the end producl under sofiware conlrol. The capability to
field/updale the application firmware makes a wide range of applications possible.

The PBIVS1RD2 is also In-Application Programmabla (JAP), allowing the Flash
program memory to be reconfigured even while tha applicalion is running.

2 Features

E B80C5H1 Central Processing Unil

5V Operaling voltage from 0 to 40 MHz

64 kB of on-chip Flash program memory with ISP {In-Syster Programming) and
1AP {In-Application Programming}

Supports 12-codk (default) or 6-clock mode selection via software or ISP

SPI (Serial Peripheral Interface) and enhanced UART

PCA {Programmable Counler Amay) wilh PWM and Capture/Compare functions
Four B-bit VO ports with thres high-current Port 1 pins (16 mA each)

Three 16-bit imers/counters

Programmable Watchdog timer {(WDT)

Eight interrupt sources wilh four priority levels

Second DPTR regisfer

Low EMI moda (ALE inhibit)

TIL- and CMOS-compatibie logic lowels

PHILIPS
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Philips Semiconductc_)rs S P89V51R02

B8-bit microcontroliers with 80C51 core

W Brown-out deleclion

W Low power modes
+ Power-down mode with external interrupt wake-up
+ Idie mode

B PDIP40, PLCCA44 and TQFP44 packages

3. Ordering information

Table 1:  Ordering information
e umber— [Packade

Touscription

PSGVSIRD2FA  PLCCA4  plastic leaded chip carrier; 44 leads SOT187-2
PROVSIRDZFBC  TQFP44  plastic thin quad flat package; 44 Ieads S0T376-1
P3OVSIRDZBN PDIP40 plastic duat In-line package; 40 jeads SOT129-1

3.1 Ordering options

Tabla 2;  Ordering oplions

Type rdimber Tomperature tange | Frequenty
P8IVHIRD2FA -40°C o +85 °C Olo 40 MHz
PBIVSIRD2FBC —40°Clo+35°C

PBIVS1RD2BN 0°Clo+70°C

3337 133 775 — D Kenraags Frign Ewctr=s N ¥ 0L A gt oo

Product data Rev. 0% — 01 March 2004 ZATS
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4. Block diagram
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P89V51RD2

8-bit microcontrollers with 80C51 core

HIGH PERFORMANCE
BOC51 CP)

‘/\

§4%8 :>
COOE FLASH
IHTERNAL
BUS
oA R K

CRYSTAL

o
RESONATOR

S =
|
1 N
I

Fig 1. P89V51RD2 block diagram

RS 750 188K

Préduct data

Rew 071 -- 01 March 2004
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P8IV51RD2

8-bit microcontrollers with 80C57 core

Temal] U 46] von
T2eP 2] 3] Pacease
ECLP12[7] Bty
ceaor1 3[4 37} Pazwsa
CEX155m14 [ | 3] Paes
cExzMosIP15[6 | 35] Poasae
cExaSOP 167 ] [34) roseans
CExuscrrs 78 ] 2] Paswos
rReT(8] = [F]eamwr
RXOP3.0 [10 E S1]ER
o3 [11] g 0] MERFE
w2z 2 [EleE
WTips 3[13) 28] P2ramss
TOT3.4 |14 EP}_&H“
1135 15 B|r25an
Fers.a 1] [25] P2AmIz
moP.1 {17 [24] P23
xvai2{is] EDEE
xrac1 {19] E3 [T
vgg [0 1) F2ows
Em—

Fig3. PDIP40 pin configuration,

T Y61

Producl data

Rav. 01 — 0F March 2004
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MAX232, MAX23A
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS047L - FEBRUART 1569 — REVISED MARCH 2004
S ——

Meats or Exceeds TIA/EIA-232-F and ITU
Recommendalfon V.28

®  QOperates From a Single 5-V Power Supply
Wilh 1.0uF Charge-Pump Capacltors
Operatas Up To 120 kbil's

Two Drivers and Two Recelvers

130-V Input Levels

Low Supply Current . . . 8 mA Typlcal
ESD Profection Excasds JESD 22

- 2000-¥Y Human-Body Mode! (A114-A}
Upgrade With Improved ESD (15-hV HBM)
and 0.14F Charge-Pump Capacilors is
Avallable With the MAX202

®  Applications
- TIAJEIA-232-F, Battery-Powered Systoms,
Terminpls, Modems, and Comgulers

descriptlon/ordering infarmatlon

MAXZIZ ... D, DWW, N, OR HS PACKAGE
MAXZIZ ... D, DW, OR H PACKAGE

(TOP IEW)
c1+ 1 ~ 18] Veo
Vse[] 2 15]) GND
CI—E 3 14]] TIOUT
cz+f|s  3{IRim
c2-]s 12[] R1oUT
vs-1] 8 ] THN
TZOUT {| 7 10[ T21n
R2INl 2 9] R2ZOUT

The MAX232 is a dual drivei/receiver Lhat includes a capacitive voltage genarator to supply TIAJELA-232-F
vollage Yeveds from a singte 5-V supply. Each recaiver converts TWWEIA-232-F inputs to 5-V TTLICMOS levals.
Theso receivers have a typical threshold of 1.3 V. & lypical hysteresls ol 0.5 V, and can accepl #30-V inputs.
Each driver goaverls TTUCMOS inpul favels into TIANEIA-232.F levels. Tha driver, recefver, and
vollage-gonerator funchions are available as calls in the Texas Inslruments LinASIC™ Tihrary.

ORDERING INFORMATION

™ PAGKAGE] PART NUMBER | MARKING
POP N | Tubsal 25 AN WAz
Tube of 40 MAXZIZD
: SOCIO) [ Reizn | MR |
R ) Tiba 440 WAKZIZIW
SO ) Mpoaa 20 MAXZ320VA N2
SOF (M5] | Reolol2000 | MAXIIZNSR AR
PDIP M) Tybe of 25 MAXZIHN MACZ3ZIN
Tt of 40 MAXZIZID
~40rC w0 85C SOIC D) Reel of 2500 MANZIZIDR Haxzig
[ i PET MAXZIZIOW
Reed 2000 | MAXZINDWR iy

T Pacipga drawings, slandard packing quardites. thermal data. symbolization, and PCB dexign

Quicelings pre avadabie 3t www H.oomscipackage

Flaase be aware hatl an imporan] policd (OACETEng avanabdity, standard wananly, end use in cntcal spplications of
Tazas Instrmerdts semiconducion producls and graclaimads Thareto appears. ol the aid of this data sheel

LinASK it @ ledamank of Texas nstruments.

mmm-n-uwﬂ

Frodeti Smbeis 4 -Iu.:'-:: i
L -lealielaisil i TeEXAS

Copyrighd © 2004, Troas atnaments INGomonmtaa

INSTRUMENTS

PUST QFFCE BOX G55300 # DALLAS, TEXAD FSibs 1



MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

SILSM4 T ~ FEBRUARY 1989 - REVISED MARCH 2004
——

Function Tablas

EACH DRIVER
weuT | outPuT
N TouT

L H
H L
H = high level, L = bowr
hervod
EACH RECEIVER
INPUT | OUTPUT
RIN ROUT
L H
H L
H = high leved, L = \ow
krved

logle dlagram {posltive logic)

TEXAS
INSTRUMENTS

2 POST OFFICE B0 655207 & DALLAS. TEXAS 7

53
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[S72

L298

DUAL FULL-BRIDGE DRIVER

» OPERATING SUPPLY VOLTAGE UP TO 46 V

= TOTALDC CURRENTUPTO 4 A

= LOW SATURATION VOLTAGE

» OVERTEMPERATURE PROTECTION

= LOGICAL "0" INPUT VOLTAGE UP TO 1.5 V
(HIGH NOISE IMMUNITY)

DESCRIPTIOHN

The L298is anintegrated monolithic circuitin @ 15-
lead Mulliwatt and PowerS020 packages. It is a
high valtage, high current dual full-bridge driver de-
signedto acceptstandard TTL logiclevels and drive
inductiva loads such as relays, solengids, DC and
steppingmotors. Two enableinputs are providedio
enableor disable the deviceindepandentlyof thein-
put signals. The smitlers of the lower Iransistors of
each bridge are connected togetherand the corre-
sponding external lerminal can be used for the con-

BLOCK DIAGRAM

Multiwatt 15 PowerS020

DRDERING NUMBERS : L298N (Multiwatt Vert))
L298HN (Multiwalt Horiz,}
L298P {PowerS020)

neclionofan externaisensing resistor. Anaddilional
supplyinputis provided so that the logic works at a
lower volfage.

T b Vg oinl outTd ouUTs
) b4 3 0 N
+'55 5 'r"
Ol A .
WOnF !
1 Fi 3 &
‘ (]
tal v 0w In]
End g n EnB
0 )
1 L .5
SENSE AD——g ) _L L -—OSENSES |
Hns,. Asp

Jenuary 2000

1713
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L.298
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Valug Unlt
Vs Power Supply 50 v
Vs Logic Supply Vokage 7 \
V1, Vya Input and Enable Vollage -0.3t07 \4
I Peak Output Current (each Channeh
~ Non Repetitive (1 = 100us} 3 A
-Repetitive (80% on —20% off; tyx = 10ms) 2.5 A
~DC Operalion 2 A
Vs Sensing Voltage -1t02.3 v
Pz Tolal Power Dissipation (Teae = 75°C) 25 W
T Junction Operaling Temperature -25 o 130 ¢
Tes. T.  |Storage and Junction Temparalure ~40 10 150 C
PIN CONNECTIONS (top view)
/ u 3 S— | CURREXT SENSING B
[ Ss—— - VLY
'@' L | —) QUTRLT 3
(3 Eemt— R
(LN — ENABIZ B
L S— T
s =" LOGIC SUPRLY VOLTASE vy,
fultiwamis o P——s o
I ) INPUT 2
- men—-Y S
L3 E— WPUT Y
1 Ty sueey W DLTAGE
@, El S—— ouTAUT2
3 ——— N T
\ Il ~ ' CuRRENT SENSING A
Z TABZGNNESTER TS P e Fr e
4
eno [ 0 2 [ eNo
Serse A T 2 13 "1 SenseB
NC. [ f 3 18 ) NG
Out ] ¢ 17 [ Ous
ouz ] s PowerS020 g oy
vi ] ¢ 15 [ Irput2
lrput1 [ 7 14 ] Enatte B
Eratie A ) 8 13 7 leput 3
It 2 0 12 1 vss
GNo [ 10 L
= LEFEF]
THERMAL DATA
Symbo) Parameter PowarS020 Multiwatti5s uUnit
Rincus | Tharmal Rasistarnce Jundiion-case Max. - 3 W
Ry ppre | Thamal Resistance Jurction-ambient hax. 13(") a5 W

[*) Kourled on alumirsm substrate

213
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L298

PIN FUNCTIONS (refer to the block diagram}

MW.15 PowerSO Name Functlon
115 219 Sense A: Sense B |Between this pin and grourd is connecled the sense resistor to
control the current of the foad
23 4:5 Out1; 0wt 2 Outpuls of the Bridge A; the curent that flows through the load
connedled between thase wo pins is monitored al pin 1,
4 6 Vg Supply Valtage for the Power Output Stages.
A noneinduelive 100nF capacitor must be connecled between this
pin and ground.
57 7.9 Input 1; Input 2 TTL Compatible Inpuls of Ihe Brigge A.
6:11 8:14 Enable A:EnableB | TTL Compatible Enate inpul: the L. stale cisables the bridge A
{enatla A) and/or the bridge B (enable B).
8 1,10,11.20 GND Grourd.
9 12 v8s Supply Vollage for the Logic Blocks. A100-F capaciter must be
connecied between this pin and ground.
10:12 13:15 Input 3; Input 4 TTL Compatible Inputs of the Bridge B.
13:1¢ 16:17 Out 3; Ot 4 Outputs of the Bridge B. The current Ihat flows thvough the load
connected between these two pins is monitored at pin 15.
- 318 N.C. Not Connecled

ELECTRICAL CHARACTERISTICS (Vs = 42V; Vss = 5V, T, = 25°C; unless otherwise specified)

Symbo) Paramater Test Condlitions Min. |} Typ. | Max. | Unit
Vs  |Supply Votage (pin 4) Cperative Condition Vin+25 46 v
Vss  Logic Supply Vollage (pin 9) 4.5 5 7 v
ls Quiescen Supply Current (pind)  |Ve=H: kL =0 V=L 13 22 mA
V.=H 50 70 mA
Ve =L V.= X 4 mA
les Quiescent Cutrent from Vs (pin9) [Vea=H; IL=0 Vv, =L 24 36 mA
V.sH 7 12 mA
Ve =L V.= X 6 mA
Vi Irput Low Voltage -03 1.5 v
{pins 5,7, 10, 12)
Vik Input High Voltage 23 VS5 v
{pins 5.7, 10, 12)
N Losy Vollage Input Current V.=L -10 T
(pins &, 7. 10, 12)
T4 High Voltage Input Cumrant Vis Hg Ve -0.6V 30 100 uA
(pins 5,7. 10, 12)
Ve 2 L |Enable Low Voltage (pins 6, 11) -03 1.5 A
Ve = H_]Enabie High Voltage (pins 6, 11) 23 Vs v
len 7L Low Vollage Enatle Currant Ve 2 L -10 uA
(pins 6, 11) ]
lsn = H  [High Vollage Enable Current Vs = HS Vg5 0.6V 0 100 HA
(pins 6, 11)
Veea:m [Source Saturation Vollage h=1A 0.95 1.35 1.7 Vv
1, = 2A 2 2.7 Vi
Veesen $3ink Saluration Voltage L= 1A (5} 0.85 1.2 1.6 v
I, =2A (5) 1.7 2.3 v
Veess: fTotalDrop = 1A (5) 1.80 3.2 v
IL=2A (5} 4.9 Vv
View [Sensing Voltage {pins 1, 15) -1 {1 2 v
[7] K K]




L298

Figure 7 : For higher currents, outputs can be paralgled. Take care to paraltel channsl 1 with channel 4

and channel2 with channe! 3.
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APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWEROUTPUT STAGE

Thel298integratestwopowerouiputstages(A; B).
The power output stage is a bridge configuration
and ils cutpuls can drive an induciive load in com-
monor differenzialmode, dependingon thestate of
the inputs. The current that flows through the load
comas out from lhe bridge at the sense culput: an
externalresistor {Rsa ; Rss.) allows to detect the in-
tensity of this current.

1.2. INPUT STAGE

Eachbridgeis driven by means of fourgates ihe in-
putof which are In1; In2 ; EnAand In3; In4 ; EnB.
The Ininpuis set thebridge state when The Eninput
is high; a lowstate of the Eninputinhibitsthe bridge.
Al the inputs are TTL compatibie.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foreseen betwaen hoth Vs and Vss, to ground,
as nearas possible o GND pin, Whenthe large ca-
pacitor of the power supply is too farfromthe IC, a
sacond smaller one musi be foresean near the
L298.

The sense resistor, not of @ wire wound type, must
be groundednear the negative pole of Vs that must
be nearthe GND pin of the 1.C.

Eachinpui must be connected to the source of the
driving signals by means of a very short path.

Tum-Onand Turn-Off : Belfore io Tum-ONthe Sup-
ply Voltageand beforeto Turnit GFF, lhe Enablein-
put mustbe driven fo the Low state.

3. APPLICATIONS

Fig 6 shows a bidirectional DC rmotor control Sche-
malic Diagram for which only onebridgeis needed.
The extemal bridge of diodes D1 to D4 is made by
four fasl recovery elements (im £ 200 nsec) that
musi be chosen of a VF as low as possible at the
worstcase of the load current.

The senseoutpuivoltage can be usedto controtthe
currentamplitude by chopping the inputs, or to pro-
vide ovarcuriant prolection by switching low the en-
able input.

The brake function (Fast motor stop) requires that
the Absclule Maximum Raling of 2 Amps must
naver be overcome,

When the repelitiva peak curent needed from the
loadis higherthan 2 Amps, a paralleled configura
tion can be chosen (Sea Fig.7).

An axtarnal bridge of diodes are required when in-
cuctive loads are driven and when the inpuls of the
IC are choppad; Shotikydiodeswouldbepreferred.
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L298

This solution can drive untii 3 Amps In DC operation Fig 10 shows a second two phase bipolar stepper
and untit 3.5 Amps of a repetitive peak curent, motor control circuit where the curment is controlled
OnFig8itisshownthedriving of a twophasebipotar Py the 1.C.LE506.

steppar motor ; the nesded signals to drive the in-

puls of the L298 are generated, in this example,

fromthe IC L.297.

Fig 9 shows an example of P.C.B. designed for the
applicationof Fig 8.

Figure 8§ : Two Phase Bipalar Stepper Motor Circuit.

This circult drives bipolar stepper motors wilh winding currents up to 2 A. The diodes are fasi 2 A types.

[} 2)
100nF
el
s
No] w o4
L i} ]
s STEPEER
13 WDiNG 3
n s 3]
13 =

‘Hﬂ's’
S-50L61L

R, = Rg;= 0.5}

Ve 12V@Is2A
<200 ns

D1to 08 =2 A Fast diodes {
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L298

Figure 9 : SuggestedPrinted Circuil Board Layoul for the Circuit of fig. 8 {1:1 scale).
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Figure 10 : Two Phase Bipolar Stepper Motor Contred Circuit by Using the Current Controller LE506.
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