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ABSTRACT

This thesis presents the designing and inventing of an instants noodle cup v.2
which is the preceding of former model. This is the second vending machine. The machine
consists of two parts. One is the user interface and another is the internal hardware. The
user interface consists of coin input, noodle type selection buttons, LED for displaying the
exist of noodle cups and the water boiler is working. Whereas, the internal hardware
consists of b cup noodle dispensing units, water purifier water boiler and dispenser and
coin changer.

The machine operation is starting when insert the coin and select noodle button,
the motor with push noodle cup into the consumer slot. While, the water purifier system
will purify the water before sending to the water boiler. The water boiler is working all the

time. Moreover, the boiling water system is operating when the noodle cup is pushed.
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Ic,- IC, 74HC595 g i
Ic,, LM?7805 19
IC, MCP3208 1 4h
IC, - IC,, ULN2803 6 o
atinaolnsfadanh
7-SEGMENT dFruasusmasuuiedesm e e 2
LED, - LED,, LED 3 mm. 24 4
D, - D, Diode Bridge 2h
Q,-Q, CH45 24
FATIATIIY
R,- R, 1K 1/4 W 5% 24N
Ry~ Ry R Pack 10X 9 Pin 3 d
R, - Ry 270 174 W 5% 14 ¢
R, - R, 220 174 W 5% 29
wnfusey
C.-C, 22 pF/50v 24N
c,-C, 2200 uF/16V 24n
G- C, 10 uF/16V 44n
C, - C, 0.1 uF g ¥
qﬂn'mfﬂuq
1 -1, Connecter 3 Pin 20 91
ARE Connecter 6 Pin 29
Ip = de Connecter 8 Pin 7 4N
g = g Power Connector § 42
Jy Cormnecter 10 Pin 160
XTAL, Addmaa 11.0692 MHz 14h
Relay, - Relay,, Relay 12V 10A 20
T,- T, wiowaslwih 12 Toadl 2a 26
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e ]
FAIRCHILD
SEMICONDUCTOR M

MM74HC595

September 1983
Revised July 2004

8-Bit Shift Registers with Output Latches

General Description

The WMMT4HCS95S high speed shit regisler utilizes
advanced silicon-gate CMOS technology. This device pos-
sadsas the high noise immunily and low power consump-
tion of standard CMOS integrated circuits, as well as the
ability to drive 15 LS-TTL loads.

This device contalns an 8-bit serial-in, paraliel-out shift reg-
ister that feeds an 8-bit D-type storege register. The stor-
age register has 8 3-STATE outputs. Separate clocks are
provided for both the shift register and the storage register.
The shift register has a direct-overriding clear, serial input,
and serlal output {standard) pins for cascading. Both the
shift reglster and storage register use pogitive-adge trig-
gered clocks. If both clocks are connected together, the
shift register state will always be one clock pulse ahead of
the storage register.

The 74HC loglc family is speed, function, and pin-out com-
patlble with tha standard 74LS logic family. All inputs are
protected from damage due to stetic discharge by intemmal
digde clamps to Vioc and ground,

Features

B Low guiascent current: B0 pA maximum (74HC Series)
B Low input current: 1 gA maximum

W B-bit senal-in, parallel-out shift register with storage

B Wide operating voltage range: 2V-8V

B Cascadable

B Shift register has direct clear

m Guaranteed shift frequency: DC to 30 MHz

Ordering Code:

Order Number | Package Numbaer Package Description
MMT74HC595M M18A 16-Lead Small Qutline Integrated Circuit (SQIC), JEDEC MS-012, 0.150" Namow
MM74HC595S) M16D 16-Lead Small QOutline Package (SOP), EIA) TYPE II, 5.3mm Wide
MM74HCS95MTC MTC16 16-Lead Thin Shrink Small Outline Package {TSSOP), JEDEC MO-153, 4.4mm Wide
MM74HC595N N18E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Reel. Specify by appending the suffix latier “X" 1o the ordering codes.

Connection Diagram
A L
$

Top View

Truth Table

RCK | SCK { SCLR | G Function

X X X H (Qu thru Q= 3-STATE

X X L L |Shift Register cleared
Q=0

X 1) H L |Shift Register clocked
Qn=Q,1. Oy =SER

i) X H L [Contents of Shift
Register transferred

to output latches




Logic Diagram
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Absolute Maximum Ratingsote 1)

Recommended Operating

Veo
+85

1000
500
400

Units
v

v
°G

ns
ns
ns

{Note 2) Conditions
Supply Voltage (Vo) -05to+7.0V Min
DC Input Voltage (Vi) =15 Voo +1.5V Supply Voltage (V) 2
DC Output Voltage {(Voyr) -0.510 Vee+0.5Y DG Input or Qutput Voltage
Clamp Diode Current ()i, lok) +£20mA Ve VouT) !
DC Cutput Cumrent, per pin (loyt} 35 mA Operating Temperatura Range (T,) —40
DC Vg or GND Current, Input Rise or Fall Times
per pin (Icg) £70 mA (tn ) Voo =20V
Storage Temperalure Range (Terg) —85°C to +150°C Voo = 4.5V
Power Dissipation {Pp} Vee = 6.0V
(Note 3) 800 mW  Note 1: Absolute Maximum Ratings ane thoge values beyond which dam-
$.0. Package only 500 mw :ﬂ‘ 0 the devics may otcur. s
ote 2: Unlgss atherwise specified all voitages ars rferenced to ground,
Lead Temperature (T, ) Note 3: Power Dissipation temperature derating — plastic "N” package. -
{Soldering 10 seconds) 260°C 12 mWrC from 85°C to 85°C.

DC Electrical Characteristics (note 4)

Ty=26°C ]r,=-4¢zossc Ta=-8510125°C
Symbol Parameter Condltions Vee Unite
Typ Guarantesd Limits
Vin Minimum HIGH Level 2.0v 1.5 1.5 1.5
Input Voltage 4.5V 315 315 3.15 v
6.0V 4.2 4,2 4.2
VL Maximum LOW Level 2.0v 2.5 0.5 0.5
Input Voltage 4.5v 1.35 1.35 1.35 v
8.0v 1.8 1.8 1.8
Vou Minimum HIGH Level Vi = Vi Or V.
Qulput Vollage llgurl = 20 pA 20V 20 19 19 18
4.5V 45 4.4 4.4 44 v
8.0v 6.0 5.8 59 5.8
Qy Vig= Vior vy,
el 5 4.0 mA 4.5 a2 3.98 384 a7 v
Poyrl < 5.2 mA 8.0v 52 5.48 5. 5.2
Qy thru Oy Vi = Vi OF Vi
ligyrl < 6.0 mA 4.5V 42 2.08 1.84 ar v
Hoyrl s 7.8 mA 6.0V 57 548 534 52
Vou Maximum LOW Level Vin= Vg orVy,
Oulput Voitage Rourt < 20 pA 2.0v 0 0.1 01 0.1
4.5V 0 0.1 0.1 0.1 v
8.0v 0 01 01 01
Qy Vin= Vi or Vo
oyl s 4 mA 4.5V 02 0.26 0.33 0.4 v
[boyut] 5 5.2 A 8.0V 0.2 0.26 0.33 0.4
Qi thru Oy Vin=Vig orVy
Boyrl  B.OMA 4.5v 0.2 0.26 0.33 04 v
fout] < 7.8 MA 8.0v 0.2 0.26 0.3 0.4
[™ Maximum Input Vin= Ve of GND 6.0V H1 o 1.0 HA
Current
loz Maximum 3-STATE Vour = Ve or GND 6.0v 0.5 5.0 10 A
Qutput Leakage G=Vy
Ige Maximum Clulescent Vi = Yo or GND 6.0V 8.0 80 160 PA
Supply Current bour =T pA
Note 4: For a power supply of 5V £10% the worst case oulput voliages (Voy, and Vo } occur for HC at 4.5V, Thus the 4.5V valuss should be used when

denigning with ths supply. Worst case Vi, and V) occur al Ve = 5.5V and 4.5V naapectively. (The V,,, value at 5.5V is 3.85V.) The worst case leakage cur-
rent (lyy, lgc, and lgz) octur for CMOS at the higher voltage and so the 8.0V values should be used.
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Timing Diagram

MU Lo
SER L I 1
|
RCK I 1 | — [
G — 1
0y ] B
O XX
Oc DT
o e J —
¢ L XXX L—
O | ZeTeXd
% 1ZeseX(] L
Oy hYeTexd/
o] 1

KOTE: implies that the output is in 3= STATE moda.
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Physical Dimensions inches (millimeters) unless otherwise noted

0.n0 (.63
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Features
« Compatible with MCS®-51 Products

s 12K Byles of In-System Programmabie (I5P) Flash Program Memory ‘ mEl
= SP| Serial interface for Program Downioading
- Endurance: 10,000 Write/Erase Cycles
2K Bytes EEPROM Data Memory R
=~ Endumance: 100,000 Write/Erase Cycles
64-byte User Signature Armray
2.7V 0 5.5¥ Oparating Rangs

Fully Static Operation: 0 Hz to 24 MHz (in x1 and x2 Modes) 8-bit

Thrée-level Program Mamory Lock .
256 x 6-bit Internal RAM Microcontroller

32 Programmable VO Lines with 12K Bytes

Three 16-bit Timer/Countera

Hine interrupt Sourcea Flash and 2K

Enhanced UART Serlal Port with Framing Error Detection and Automatic
Address Recognition Bytes EEPROM
Enhanced SPI1 (Double Writa/Read Buffered) Serial Interface
Low-power Idle and Power-down Modes
Interrupt Recovery from Power-down Mode
Progmmmable Watchdog Timer AT8988253
Dual Data Fointar
Power-off Flag
Floxible ISP Programming (Byte and Page Modes)

— Page Mode: 64 Bytes/Page lor Code Memory, 32 Bytea/Page for Data Memory
Four-level Enhanced Interrupt Controller
Programmable and Fuseable x2 Clock Option
Intemal Power-on Reset
42-pin PDIP Package Option for Reduced EMC Emission
Green (Ph/Halide-free) Packaging Option

« # & & * o & » o

1. Description

The AT8958253 is a low-power, high-performance CMOS 8-bit micrecontroller with
12K bytes of In-System Programmable (ISP) Fiash program memory and 2K bytes of
EEPROM data memory. The device is manufactured using Atmel's high-density non-
volatile memory technology and is campatible with the industry-standard MCS-51
instruction set and pinout, The on-chip downloadable Flash allows the program mem-
ory to be repregrammed in-system through an SPI serial interface or by a
conventional nonvolatite memory programmer. By combining a versatile 8-bit CPL
with downloadable Flash an a8 monolithic chip, the Atmel AT8958253 is a pawerful
microcontrolier which provides a highly-flexible and cost-effective solution to many
embedded controt applications.
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The AT8958253 provides the foliowing standard features: 12K byles of In-System Programma-
ble Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 /O lines, programmable watchdog timer,
two data pointars, three 16-bit timer/counters, a six-vector, four-levet interrupt architecture, a full
duplex seriat port, on-chip oscillator, and clock circuitry. In addition, the AT89S8253 is designed
with static logic for operation down to zero frequency and suppors two software selectable
power saving modes. The Idie Made stops the CPU while alfowing the RAM, timead/counters,
serial port, and interrupt system to continue functioning. The Power-down mode saves the RAM
contents but freezes the oscillator, disabling all other chip functions until the next extemal inter-
rupt or hardware rese!.

The on-board Flash/EEPROM is accassible through the SP! serial interface. Holding RESET
active forces the SPI bus into a serial programming Interface and allows the program memory to
be written to or read from, unless ane or maore lock bits have been activated.

2. Pin Configurations

2.1

40P6 — 40-lead PDIP

R
{T2) P1.0d1 40hvee

(T2EX) P1.102 391P0.0 (ADO}
P1.2d3 mapm ADA)
P1.304 37 P0.2 (AD2
(5%) P1.40J5 36pP0.3{AD3
(MOSI P1.5d8 35(1P0.4 (ADA)
{MISO) P1.60]7 34 P05 (ADS)
(8CK) P1.70]8 33p P06 (ADS)
RSTd9 az gpo.r ACT)

(RXD)P3OC1I0 A p

xn P3| 11 30pALE/PROG
)P32 12 28hP3EN
(INTI!PGSUQ 28 P2.7{A15)

)Pas:w Sefpad
(HDJ Pa7d17  24FP23{Al1)
KTA2d18  23bP22 (A1)
XTAL1tj18  22[:P2.1 (AD)
GNDd2D  21[P20{AS)

22 44A - AAtead TQFP

=0 o—Nq
s EE%>EEEE
FEH
M05| PL5Q1 JP!M%A(M;
P10 2 R2hPL.S (ADS]
(SCK) P1.7d3 EPG.G[ADS}
RSTH4 Po,rg\m)
(AXD} PA.OCS b EAvep
HC O3 NG
X0) P3.10]7 EALE:FHUE
Pa.2ga 260 PSEN
({NY1)Pa3ds P27 (as5)
PIADD 4B P2.8(A14}
{Tt) Pasd11 ZBFPES[MGI
aoxwer2egLy

LTI
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PWRGND

Port 0

Part 1

Port 2
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Ground for the 42-PDIP which connects only the /O Pad Drivers, PWRGND and GND are
weakly connected through the common silicon substrate, but not through any metal links. The
application board must connect both GND and PWRGND to the board ground.

Port 0 is an 8-bit open drain bi-directional /O port, As an output port, @ach pin can sink six TTL
inputs. When 1s are written to port O pins, the pins can be used as high-impedance inputs.

Port 0 can also be configured to be the multiplexed low-order addrass/data bus during accesses
lo external program and data memory, In this mode, PO has intemal pull-ups.

Port 0 also recelves the code byles during Flash programming and outpuis the code bytes dur-
ing pregram verification. Extemnel pull-ups are required during program verification.

Port 1 is an 8-bit bi-directional /O port with internal pull-ups. The Port 1 output buffers can
sink/source six TTL inputs. When 1s are wrltten to Port 1 pins, they are pulled high by the weak
internal pull-ups and can be used as Inpuls. As inpuls, Port {1 pins thal are externaly being
putied low will source current (I, ,150 A typical) because of the weak internal pull-ups.

Some Port 1 pins provide additional functions. P1.0 and P1.1 can be configured to be the
timer/counter 2 axternal count input (P1.0/T2} and the timar/counter 2 trigger input (P1.1/T2EX),
respectively.

Furthemmore, P1.4, P1.5, P1.6, and P1.7 can be configured as the SP! slave port seiect, data
inputfoutput and shift clock inputfoutput pins as shown in the foliowing table.

Port Pin Alternate Functions

P1.0 T2 {external count input to Timer’Counter 2), clock-out

P1.1 7 T2EX (Fimer/Counter 2 caplure/reload trigger and direction control)
P1.4 55 (Slave port select input) ‘ B B

P1.5 MOS! (Mastar data ocutput, slave data Input—pin for SPI channel)
P1.6 MISO (Master data input, slave data oulpdi pin for SPI channal)
P17 SCK (Master clock output, slave clock Input pin tor SPI channed)

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

Port 2 is an 8-bit bi-directional IYO port with internal pull-ups. The Port 2 putput buffers can
sink/source six TTL inputs. When 1s are written to Port 2 pins, they are pulled high by the weak
internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are externally being
pulled low will source current {I, ,150 pA typical) because of the weak internal pull-ups.

Port 2 emits the high-order address byte during fetches from external program memory and dur-
ing accesses to external data memory that use 16-bit addresses (MOVX @ DPTRY). In this
application, Port 2 uses strong intemal pull-ups when emitting 1s. During accesses to extemal
data memory that use B-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2
Special Function Register,

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



67

e A T8958253

39 Pon3

3.10 RST

3.11 ALE/PROG

3.12 PSEN

Port 3 is an 8-bit bi-directional I/O port with internal pull-ups. The Port 3 output buffers can
sink/source six TTL inputs. When 1s are written lo Port 3 pins, they are pulled high by the weak
internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are externally being
pulled low will source current (I, ,150 yA typical) bocause of the woak internal pull-ups.

Port 3 receives some control signals for Flash programming and verification,

Port 3 also serves the functions of various special features of the AT8958253, as shown in the
following table,

Port Pin Alternate Functlons

P3.0 AXD (serial input port)

P3.1 TXD (serial cutput port)

Pa.2 TNTO {external interrupt 0)() )

Pa.3 INTT {extarnal interrupt 1))

P3.4 TO {timer 0 extarnal Input) B B N
PIs T+ {timer 1 externat input) o -
P3.6 WA (external data memory write strobs) B B
P3.7 D {external dala memory read strobe)

Note: 1. Allpingin porls 1and 2 and afmost all pins in port 3 (the exceptions are P3.2 INTO and P3.3
INTT) have their inputs disabled in the Power-down mode. Part pins P3.2 (INTO) and P3.3
(INTT) are active even In Power-down mode (to be able to sense an Interrupt request 1o exit
the Power-down mode) and as such still have their waak internal pull-ups turned o,

Reset inpul. A high on this pin for at least two machine cycles while the oscillator is running
resals the device.

Address Latch Enable. ALE/PROG is an output pulse for latching the low byte of the address {on
its falling edge} during accesses lo external memory. This pin is also the program pulse input
(PROG) during Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6 the oscilfator frequency and may be
used for extemal timing or ciocking purposes. Nole, however, that one ALE pulse is skipped dur-
ing each access to external data memory.

If desired, ALE operation can be disabled by setting bit 0 of the AUXR SFR at location BEH. With
the bit set, ALE is active only during a MOVX or MOVC instruction, Otherwise, the pin is weakly
pulled high, Setting the ALE-disable bit has no sttect if the microcontroller is in extemnal execu-
tion mode,

Program Store Enable. FSEN is the read strobe to external program memory (active low).

When the AT8958253 is execuling code from external program memory, PSEN is activated
twice each machine cycle, except that two PSEN activations are skipped during each access to
extemal data memory.
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3.13 EANPP
External Access Enable. EA must be strapped to GND in order to enable the device to fetch
code from external program memory locations starting at 000GH up to FFFFH. Note, howaver,
that i lock bit 1 Is programmed, EA will be internally latched on reset,

EA should be strapped to V¢ for intemal program executions. This pin also recelves the 12-valt
s

prograntming enable voltage (V,,) during Flash programming when 12-volt programming is

selacted.

3.14 XTAL1
Input o the irverting oscillator amplifier and input to the internal clock operating circuit.

3.15 XTAL2
QOutput from the inverting oscillator amplifier.

4. Block Diagram

Pt - PO

FOAT g CRIVERS

FORT
LATCH

) i

INTERRUPT SERLAL PORAT
NTEM: Thieh Brocrs

PoAT 3
VATGH

PMONT 5 DRIVERS

f30 - PAY FLD - PIY
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“MCP3204/3208

2.7V 4-Channel/8-Channel 12-Bit A/D Converters
with SPI"™ Serial Interface

Features

.

-

.

-

12-bit resolution

+ 1 LSB max DNL

+ 1 LSB max INL (MCP3204/3208-B)

+ 2 LSB max INL {MCP3204/3208-C)

4 (MCP3204) or 8 (MCP3208) input channels
Analog inputs programmable as single-ended o
pseudo-differential pairs

On-chip sample and hold

SPi serial interlace (modes 0,0 and 1,1)
Single supply operation: 2.7V - 5.5V

100 ksps max. sampling rate at Vpp = 5V

50 ksps max. sampling rate at Vpp = 2.7V

Low powar CMOS technology:

- 500 nA typical standby current, 2 pA max.

- 400 pA max. active current at 5V

Industrial tamp range: -40°C to +85°C
Available in PDIP, SOIC and TSSOP packages

Applications

+ Sensor Interface

+ Process Contral

+ Data Acquisition

+ Battery Operated Systems

Package Types

PDIP, 50IC, TSSOP
cHor]t “~ 14p vy
CHiO2 g 130 Vaer
cH203 O 12D AGND
cHarl4 8 HpcoK
NCEts 100 Doy
NC(Cls & QgDm
DGND L] 7 81 CS/SHON

PDIP, SOIC

Description

The Microchip Technology Inc. MCP3204/3208
devices are successive approximation 12-bil Analog-
to-Digital {A/D) Converters with on-board sample and
hold circuitry, The MCP3204 is programmable to pro-
vide two pseudo-differential input pairs or four single-
ended inputs. The MCP3208 is programmable to pro-
vide four pseudo-differential input pairs or eight single-
ended inputs. Differential Nonlinearity (DNL} is spaci-
fied at +1 LSB, while Integral Nonlinearity (INL) is
ofiered in +1 LSB (MCP3204/3208-B} and 2 LSB
(MCP3204/3208-C) versions.

Communication with the devices is accomplished using
a simple serial interface compatible with the SPi prato-
col. The devices are capable of conversion rates of up
ta 100 kaps. The MCP3204/3208 devices operate over
a bread voltage range (2.7V - 5.5V). Low current
design permits operation with typical standby and
active currents of only 500 nA and 320 pA, respec-
tively, The MCP3204 is offered in 14-pin PDIP, 150 mil
SQIC and TSSOP packages. The MCP3208 is offered
in 18-pin PDIP and SOIC packages.

Functional Block Diagram

Voo Vss
Vagr L _l
r !
CHD
&4 |
= | |
cH7*—Lw I
! |
I |
| |
| i
, Shift
I Control Logic Register !
L — _ ¥ + !
TS/SHDN Oy CLK Dour
* Note: Channeis 5-7 available on MCP3208 Only
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1.0 ELECTRICAL
CHARACTERISTICS
Absolute Maximum Ratings*
VDDumsrerresame s s sssssssssssns e sressssssensnesmssssssssssransesssine TOW
All inputs and oufputs w.r.t, Vgg... .-0.6V to Vpp +0.8V
Storage temparature ,...........ouwseas ~-85°C to +150°C
Ambient temp. with power applied ....... -65°C to +125°C
Soldering temperature of leads (10 seconds) ............. +300°C
ESD protection on all pine.......coviieeenee e P A KY

*Notice: Stresses above those lisiod under “Maximum
Ratings" may cause permanent damage to the device. This is
e slress rating only and funciional oparation of the device et
these or any other conditions above those indicated in the
operation listings of this specification is not implied. Exposure
to maximum rating conditions for extended periods may affect
device reilability.

ELECTRICAL SPECIFICATIONS

PIN FUNCTION TABLE

Name Function
Vpp +2.7V to 5.5V Power Supply
DGND Digital Ground
AGND Analog Ground
CHO-CH7 Analog inputs
CLK Serial Clock
Dy Serial Data In
Daut Serial Data Qut
CS/SHDN Chip Select/Shutdown Input
VRer Reference Voltage Input

Electrical Characteristics: Unless otherwise noted, all parameters apply at Vpp = 5V, Vgg = OV, Vgee = 5V,
TAMB =-40°C to +85DC-fSAMPLE =100 ksps and fCLK = zo'fSAMPLE
Parameters Sym l Min Fl\tp Max l Units ( Conditlons
Conversion Rate
Conversion Time tconv — —_ 12 clock
cycles
Analog Input Sample Time {SAMPLE 15 clock
cycles

Throughput Rate fSAMPLE —_ -_ 100 ksps VDD = VREF =5V

—_ —_ 50 ksps (Vpp =Veer=2.7V
DC Accuracy
Resolution 12 bits
Integral Nonlinearity INL —_ +0.75 i1 LSB [MCP3204/3208-8

— +1.0 12 MCP3204/3208-C
Differential Nonlinearity DNL _ 0.5 +1 LSB {No missing codes

over-temperature

Offset Error — +1.25 13 LSB
Gain Error —_— £1.25 15 1LSB
Dynamic Performance
Total Harmonic Distortion — -82 —_ dB [Viy=0.1V10 4.9V@1 kHz
Signal fo Noise and Distortion —_ 72 — dB |Viy=0.1Vto 4.9V@1 kHz
(SINAD)
Spurious Free Dynamic _ 85 - dB [ViN=0.1V 1o 4.9v@1 kHz
Range
Reference Input
Voltage Range 0.25 - Vop V |Note2
Current Drain - 100 150 wA |

—_ 0.001 30 WA [CS=Vpp=5V
Note 1: This parameter is astablished by characterization and not 100% tested.

2: See graphs that relate lineatity performance to Vpgr levels.
3: Bacause the sample cap will eventually lose charge, effective clock rates below 10 kHz can affect linearity
performance, particularly at elevated temperatures. See Section 6.2, "Maintaining Minimum Clock Speed”,

for more information.
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s S ——— S —

1.4V Test Point
Voo
IKQ . tms Waveform 2
Test Point 3k Vop/2
Bour T -0 Dour | O——— tgy Waveform
T cu=100pF 11 00 pF OT.S Waveform 1
= - VSS

Voltage Waveforms for tg, ¢

Voltage Waveforms for tgy
-VOH
Dour Vo _
- - Ccs \
la tr
CLK 4
Voltage Waveforms for tho
Dour _.” < B11
CLK Ten
oo
Vollage Wavetorms for ipg
Dour
FE Vin f
cs
FIGURE 1-2: Load Circuit for I, 15 tpo. Bour 0%
Waveform 1*
Tois— p—
Waveform 2t

* Waveform 1 is for an output with internal
conditions such that the output is high,
unless disabled by the cutput control.

t Waveform 2 is for an output with internal
conditions such that the output is low,
unless disabled by the output control.

FIGURE 1-3: Load circuit for tpig and {ey.
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7.0 PACKAGING INFORMATION

74 Package Marking Information

14-Lead PDIP {300 mil}
alalalatalals

XXXXXXXXKKXXAK
XXXUKXXXKXXXKX

o Q vywannN

& LG LG

14-Lead SQIC (150 mil)

INININININIE]

XXXXXXXKXXX
XAXXXKXKXXX

O AR vywwnNN
NIRRT

14-Lead TSSOP (4.4mm) *

anaanna

XXKXXXXX

R\ yyww
O NNN
IR

Example:

i b W ok W Wk |

MCP3204-B
1/P

o R yywanm
S99 PR [ I J W I B o

Example:

INININININIE]

O & vywwNsN
guaguut

Example:

[HNIRIRIE

3204-C

R 1vww
Q
GOOUUOL

* Please contact Microchip Factory for B-Grade TSSOP devices

Legend: XX..X Customer spetific information*

NNN  Alphanumeric traceability code

YY Year code (last 2 digits of calendar year)
WW Week code (week of January 1 is week '01')

for customer spaecific information.

Note:  Inthe event the full Microchip part number cannotbe marked on one line, it will
be carried over to the next line thus limiting the number of available characters

*  Standard marking consists of Microchip part number, year code, week code, traceability code (facility
code, mask rev#, and assembly code). For marking beyond this, certain price adders apply. Please check

with your Microchip Sales Office,

R —
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Order this document by ULN2803/D

@ MOTOROLA

Octal High Voltage,
High Current Darlington
Transistor Arrays

The eight NPN Darlington connected transistors in this family of arrays
are ideally suited for interfacing betwoen low logic level digital circuitry (such
as TTL, CMOS or PMOS/NMOS) and the higher current/voltage
requirements of lamps, releys, printer hammars or other similar lcads for a
broad range of computer, industrial, and consumer epplications. All devices
feature opan—collector outputs and free whaeling clamp diodes for transient
BUPPression,

The ULN2803 is designed to be compatible with standard TTL families
while the ULN2804 is optimized for 6 to 15 volt high level CMOS or PMOS.

MAXIMUM RATINGS (T4, = 25°C and rating apply to any one devica in the
package, unlese otherwige noted.)

ULN2803
ULN2804

OCTAL PERIPHERAL
DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rga = 55°CAY
Do not exceed maximem current [Imit par driver.

ORDERING INFORMATION

Characterlatice
Operating
Input Tamperature
Device Competibility Vee(Max)ic(Max) Range

ULN2803A | TTL. 5.0 V CMOS

= + 70
ULNZBO4A | 81015V CMOS, PMos | 0 V0MA | Ta=0to+ 70°C

Rafing Symbol Value Unit
Qutput Voltage Vo 50 v
input Voltage (Except ULN2801) vy 30 v A SUFFIX
PLASTIC PACKAGE
Collector Current - Continuous I 500 mA CASE 707
Bage Current — Continuous I 25 mA
Operating Ambient Temperature Range Ta 0to+70 °c
Storage Temperature Range Tetg -5510 +1580 °C
Junction Temperature T 125 oo PIN CONNECTIONS

>0

micinioiol
‘% 7317

1

B B E R E

[=] [=] [5]
Y
£t

1
Y
3

i
Y
£

Gnd [/
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ULN2803 ULN2804
ELECTRICAL CHARACTERISTICS (Ta = 25°C, unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Output Leakage Current (Figure 1) ICEX HA
Vo =580V, Ta=+70°C) Al Types - - 10
(Vo =50V, T4 = +25°C) All Types - 50
(Vo =50V, TA =+70°C, V{=8.0V) ULN2802 - - 500
(Vo =50V, Ta = +70°C, V| = 1.0V) ULN2804 - 500
Caollector—Emitter Saturation Voltage {Figure 2) VCE(sat) v
(Ic =350 mA, Ig = 500 pA) All Types - 1.1 18
{fc = 200 mA, lg = 350 pA) All Types - 085 13
{ic = 100 mA, Ig = 250 pA) All Types - 085 11
Input Current - On Condition {Figure 4) ligon) mA
M =17V ULNZ2802 - 0.82 125
Vi=385V) ULN2BO3 - 0.83 1.35
Vi=50V} ULN2604 - 0.35 0.5
vi=12v) ULN2804 - 10 145
Inpirt Voltage — On Condition (Figure 5) v,(o,..) v
(VCE =2.0 V. Ig = 300 mA} ULN2802 - - 13
(VCE=2.0V, g =200 mA) ULN2803 - - 24
(VCE =2.0V, I =250 mA) ULN2803 - - 27
(Veg =20V, Ig =300 ma) ULN2803 - - 30
(VCce=2.0V. Ic =126 mA) ULN2804 - - 50
(VCE = 2.0V, 1¢ = 200 mA) ULNZED4 - - B.O
{(VCE =2.0 ¥, I = 276 mA} ULNZ2804 - 7.0
(VCE =2.0V, I = 350 mA) ULN2804 - 8.0
Input Currer - Off Condition (Figure 3) All Types Hiofy 50 100 - 7.
(I = 500 pA, Ta = +70°C)
DC Current Gain (Figure 2) ULN2801 hFe 1000 - - -
(VCE = 2.0V, Ic =350 mA)
Input Capacitance C - 15 25 pF
Tum—On Delay Time ton - 0.25 1.0 us
{50% E) to 50% Eg)
Tum-Qf Delay Time tor - 025 1.0 us
(50% E) 1o 50% Eq)
Clamp Diode Leakage Current (Figure 8} Tp = +25°C IR - - 50 A
(VR=50V) Tp = +70°C 100
Clamp Diode Forward Voltage (Figure T) VE - 1.5 2.0 v
{IF = 350 mA)
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ULN2803 ULN2304
TEST FIGURES

{Sea Figure Numbers in Electrical Characteristics Tabte)

Figure 2.
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ULN2803 ULN2804
OUTLINE DIMENSIONS
A SUFFIX
PLASTIC PACKAGE
CASE 707-02
ISSUEC ND‘!TEPSOS
ITIONAL T ERANCE OF
AN AAAN SHALL aemrahwzsmmo;m%u
,O 2 DAENSION L TO CENTER OF LEADS WHEN
1 ) FORMED PARALLEL.
vuuuuuuuul 1. PUENSION B DIES HOT IHALUDE LD
A 1 i
L

e i
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//funcl.c

void delay ms(unsigned int ms)
{ unsigned int i;
unsigned int j;
for(j=0; j<=ms;j++)
for{i=0;i<=70;i++);

}

void delay us{unsigned int us}
{ unsigned int i:
for (i=0:;i<us;i++);
//for(i=0;i<us;i++);
}

unsigned char bit_test(unsigned char bufferl,unsigned char buffer?)
{ return {{(bufferl>>pbuffer?)&0x0l);
}

veoid set_serial port{()
{ PCON=PCON|0xB0; // setup scon in bit 7 {(smod)
SCON=0x52; // mode 1
TMOD=0x20; // timer mode 2
//TH1=246; //set brl19200 for 18.432x2
//TH1=236; // set br9600 for 18.432x2
//TH1=251; //set br38400 for 18,432x2
//TH1=246; // set br%600 for 18,432
//TH1=252; // 31250 for 24000000x1l
/fTH1=250; // set br%600 for 11.0592
//TH1=250; // set brl9200 for 11.0592x2
//TH1=244; //8et br9600 for 11.0592*2
//TH1=253; // set brl9200 for 11.0592
TH1=230; // 2400 for 12.00 Mhz
TR1=1;
// if smod=1 TH1=256-((xtal/192)/br)
// Lf smod=0 TH1=256-((xtal/384)/br)
//reset_wdt();

1

vold setup_timer 0O()

{ char timer mode;
// timer mode
//timer mode=0x00; //13 bit internal
//timer_mode=(Qx08; //13 bit external gate
timer mede=0x01; //16 bit internal gate
//timer mode=0x09; // 16 bit external gate
//timer_mode=0x02; //auto reload internal gate
//timer mode=0x0a; //auto reload external gate
// counter mode
//timer mode=0x04; //13 bit internal
//timer mode=0x0c; //13 bit external gate
//timer mode=0x05; //16 bit internal gate
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//timer mode=0x0d; // 16 bit external gate
//timer mode=0x06; //auto reload internal gate
//timer mode=0x0e; //auto reload external gate
TMOD=TMOD | timer_mnode;
}

//mcp3208.c

#define MCP3208 CLK P1_1
$define MCP3208_DOUT P1_2
#define MCP3208_DIN Pl 3
$define MCP3208 CS Pl_4

void adc_init() |
MCP3208_CS=1;//output_high (MCP3208_CS);
)

void write_adc_byte(unsigned char data_byte, unsigned char
number_of bits) |
unsigned char i;

delay us({2};
for (i=0; i<number_ of bits; ++i) {
MCP3208_CLK=0;
if({data_byte & 1)==0)
MCP3208_DIN=0;//output_low (MCP3208_DIN);
else
MCP3208_DIN=1;//output_high (MCP3208 DIN);
data_byte=data_byte>>1;
delay us{50);
MCP3208_CLK=1;//output_high{MCP3208_CLK) ;
delay us(50);

}

unsigned char read_adc_byte{unsigned char number_of bits) {
unsigned char i,dat;
dat=0;
for (i=0;i<number of bits;++i) |
MCP3208_CLK=0; //output_low (MCP3208_CLK) ;
delay us{50};
//shift_left{&dat, 1, input (MCP3208_DOUT) ) ;
dat<<=1;
if (MCP3208_DQUT==1)
{dat=dat|0x01;
}
//output_high (MCP3208_CLK}) ;
MCP3208 CLK=1;
delay us(50);
1
return(dat) ;
}

unsigned int read analog mcp(unsigned char channel, unsigned char
mode} {

unsigned int 1;

unsigned int h;

unsigned char ctrl bits;
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delay us{200);

if (mode!=0)
mode=1;

MCP3208 CLK=0;//output low{MCP3208 CLK);
MCP3208_DIN=1;//output_high (MCP3208_DIN) ;
MCP3208_CS=0;//output_low (MCP3208_CS);

if {channel==1) // Change so MSB of
channel #
ctrl bits=4; // is in LSB place
else if(channel==3)
ctrl bits=6;
else if(channel==4}
ctrl bits=1;
else if (channel==6)
ctrl _bits=3;
else
ctrl bits=channel;

ctrl bits=ctrl_bits<<l;

if (mode==1) // In single mode
ctrl bits |= 1;

else // In differential mode
ctrl bits &= Oxfe;

ctrl bits=ctrl bits<<l; // Shift so LB is start bit
ctrl_bits [= 1;

write_adc_byte{ctrl _bits,7}; // Send the control bits

h=read adc_byte{8};
l=read adc_byte(4)<<4;

MCP3208 C3=1;//output_high (MCP3208_CS);
h<<=8;
h=hi{l;
h>>=4;
return h;
//return{{h<<8){1l};
)

unsigned int read_analog( unsigned char channel )}

// Auto specifies single mode

{
return read_analog mcp{ channel, 1);

1
//output_lib

void out_shift()
{ unsigned char i;
for(i=1;i<=64; i++)
{ di=out buf[i];
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ck=1;
ck=0;

1t=1;
1t=0;
}

void on_relay(unsigned char dat)

{ out_buf(dat+l6]=1;//out shift{);
}

void off_relay(unsigned char dat)

{ out_bufldat+l6]=0;//cut shift():
!

void on_ledl (}

{ out_buf[le)=1;
}

void off_ledl (}

{ out_buff{ls]=0;
}

void on_led2 ()}

{ out_buf(l5]=l1;
}

void off led2{)

{ out _buf[15]=0;
}

vold scan 7segment ()

{ unsigned char buffer charl,buffer char2;
if(out number>99){out nunber=0; }
lf(scan*counter =0)

{ scan_counter=1l;
buffer charl=out_number/10;
buffer_charZ=seg_decodelbuffer_charl];
out_buf[9)=0;
out buf[10}=1;
}
else
{ scan_counter=0;
buffer_charl=out_number%10;
buffer_charZ=seqg_decode[buffer_ charl];
cut_buf([9}=1;
out buf[10}=0;
}
buffer_charl=~buffer char2;
out buf[?]wblt test(buffer charl,0;;
out _buf[8] blt_test(buffer_charl 1)
cout_buf[5)=bit test (buffer_charl,2};
out_buf[3]=bit test(buffer charl,3);
out_buf[4]=bit test(buffer charl,d);
out_buf[l]=bit test(buffer charl,5};
out_buf[2]=bit_test (buffer_ charl,s):
out buf([6]=bit test(buffer charl,7):

//out_shift(};
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//workl.c

void on_coin(}

{ on_relay({15);
1

void off coin(}
{ off_relay({l3);
}

void on_pump ()

{ on_relay(14);
}

void off pump ()
{ off relay(14);
}

void reset _action{)
{ no_action_status=0;
no_action_counter=0;

}

void pay_water(}

{ hot_water status=1;
hot_water_counter=0;
reset_action();

}

unsigned char read mama_sw()
{ unsigned char buffer;
buffer=0;

if (Imama_sw2) {buffer=
if{'mama_sw3) {buffer=
if(!mama_swd4} (buffer=
if (!mama_sw5) {buffer=
return buffer:

}

void chk_cein_update()
{ if{coin input==1&&coin_state==0)
{ coin_fillter++;
if(coin_fillter>2)
{coin_state=1;
coin_fillter=0;
}
}
if{coin_input==l&&coin_state==1)
{ coin_fillter=0;
1

if{coin_input==0&&coin_state==1l)
{ coin_fillter++;
if(coin_fillter>2)
{coin_state=0;
coin_nowt+;
coin_fillter=0;
no_action_counter=0;
no_action_status=0;




if {coin_input==0&&coin_state==0)
{ coin_fillter=0;
}
}

void on_motor_ lbath ()
{ on_relay(l);

1

void off motor lbath{)
{ off relay(l);
}

void torn_one_bath()

{ on_motor_lbath(};
delay ms(200);
while{!lone_bath_sensor)

{

}
off_motor_lbath{();
//delay_ms{500);

}

void on_motor_Sbath ()
{ on_relay(2};

1

void ¢ff motor_Sbath{)
{ off relay(2):
}

void torn_five_bath ()
{ on_motor_Sbath();
delay ms{200);
while(!five_bath_sensor}
{
}
off motor_Sbath():
//delay ms {500} ;
}

void auto_torn{unsigned char dat)
{ unsigned char buffer_ five,buifer ocone;

unsigned char i;

if{out_one_status==0 && out_five_status==0)

{ buffer five=dat/5;
buffer one=dat%5;
if(buffer_five>Q)
{ for(i=l;i<=buffer five;i++)
{ torn_five bath(};
coin_now=coin_now-5;

out_number=coin_now;

delay ms (500);

J
if(buffer_one>0)
{ for(i=l;i<=buffer one;i++)
{ torn_one_bathi():
coin_now=coin_now-1l;

out number=coin now;
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delay_ms (500);

}
!
if (out_one_status==1 && out_five status==0)
{ buffer_five=dat/5;
buffer one=dat%5;
if (buffer five>0)
{ for(i=l;i<=buffer five;i++)
{ torn_five bath();
coin_now=coin_now-5;
out_number=coin_now;
delay_ms (500);

}
if (buffer one>0)
{ for{i=l;i<=buffer one;i++}
{ torn_one bath():
coin_now=coin_now-1;
out_number=coin_now;
delay_ms (500);

}
}
if(out_one_ status==0 && out_five status==])
{ if{dat>0)
{ for(i=l;i<=dat;i++)
{ torn_cne_bath{);:
coin_now=coin now-1;
out_number=coin_now;
delay _ms(500);

)
}
if{out_one_status==1 && out_five status==1)}
{ if (dat>0)
{ for{i=l;i<=dat;i++)
{ torn_one_bath{);
coiln_now=coin_now-1;
out_number=coin_now;
delay ms(500);

b

reset_action();

1

unsigned char five_empty()

{ unsigned char buffer charl;
unsigned int buffer_ intl;
buffer_intl=read_analog(0);
if(buffer intl1<2000)

{buffer_charl=0;
}
else
{buffer charl=l;
}
return buffer charl;
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}

unsigned char one_empty()

{ unsigned char buffer_charl;
unsigned int buffer intl;
buffer_intl=read_analog(l};
if (buffer_int1<1800)

{buffer charl=0;
}
else
{buffer_ charl=l:
}
return buffer charl;

}

void chk coin_empty status()
{ unsigned int buffer_intl=0;
buffer_ intl=read_analog{0);
if (buffer intl1<3000)
{ out_five status=0;
}
else
{ out_five status=l;
)
buffer_intl=read_analeg(l);
if{buffer_int1<2400)
{ out_one status=0;
1
else
{ ocut_one_status=1;
b
if(out_five_ status==l&&out_one status==1)
{ out_of coin_status=l;
}
else
{ out_of coin_status=0;
1
]
void ml_out(){on_relay(3);off relay(4);}
void ml_in(}{on_relay(4);off_relay{3);)
void ml_stop(} {cff_relay{3};off_ relayid);}
void m2_cut () {on_relay(6);off_relay(5);}
vold m2_in(){on_relay{5};off relay(6);}
void m2_stop () {off_relay(5);off_relay(6);}
vold m3_out(}{on_relay{7);off_relay(8);}
vold m3_in(){on_relay(8);off_relay(7);}
void m3_stop() {off_relay(7};off relay(8):}
void m4_out () {on_relay(10);0ff relay{9);}
void md_in(}){on_relay(9);off relay(10);}
vold mé_stop () {off_relay(9);off_relay(10);:}
void m5_out () {on_relay({1l1);off relay(l12)};}
void m5_in(){on relay(l2);off_relay(ll);}
void m5_stop () {off_relay(1l);off relay(12);}
void pay mama_1¢()
{ ml_out();delay ms(3000);ml_stop();delay ms(1C00);
ml_in{):;delay_ms(1500);ml stop(};delay ms(1000);
!
veld pay_mama_2 ()
{ m2 out(};delay ms(3500);m2 stop{(}:delay ms(1000};
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m2_in();delay ms(1900);m2_stop();delay ms{(1000);

} .

void pay_mama_3{)

I m3_cut();delay ms(3800);m3 stop{);delay ms{1000);
m3_in(};delay ms(1900};m3_stop(};delay ms(1000};

}

void pay mama_4 ()

{ md4_out():delay_ms(3900);md_stop(}:;delay _ms{(1000);
md_in{);delay _ms(1900);md4_stop();delay ms{1000);

}

void pay mama_5(}

{ m5_out () :;delay_ms(3500);m5_stop();delay_ms(1000);
m5_in();delay_ms (1500);m5_stop(};delay ms(1000);

}

void chk_mama_status() // chk for mama empty
{
if (read analog(3)>3500) {emptyl status=l;}else{emptyl status=0;}
if(read_analeg(4)>3500) {empty2 status=1:}else{empty2 status=0;}
if (read_analog(5)>3500) {empty3 status=1;}else{empty3 status=0;}
i
}

if(read _analog(6)}>3500) {empty4 status=1;}else{emptyd status=0;
if(read_analeog(7}>3500) {empty5_status=1; }else{emptyS status=0;

/*
printf("%4u ",read_analog(3)};
printf("%4u ",read_analog(4));
printf("%4u ",read_analog(5});
printf("%4u ",read analog(6});
printf ("%4u \n\r",read_analog{(7)};
*/

}

void t0_int () interrupt 1 // 1 ms interrupts

{ static unsigned char idata light_counterl,light counterZ;
static unsigned char idata out_coin_counterl,out_cein_counter2;
TRO=0;

TF0=0;

if {hot_water status==0)
{ off relay(13):
}
else
{ on_relay(l3);
)
chk_coin_update();

//====== chk for empty status =======
if (++light_counter2>200)
{ light_counteri=0;
if(light_counterl==0)
{ out_buf{641=0; // turn all light off
out_buf[63]=0;
out buf([62]=0;
out_buf{59]=0;
out_buf[60]=0;
light_counterl=l1;
}
else
{if {emptyl status==1) {out buf(64]=1;}//
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if (emptyZ status==1){out buf{e0i=1;3)//
if (empty3_status==1) (out_buf[63])=1;}//
if (emptyd_status==1) {out buf([62]=1;}//
if (empty5_status==1l) fout buf[59]=1;}//
light_counterl=0;
}
}
tf(++out_coin_counterl>100)
{ out_coin_counter1=0;
if{out_coin_counter2==0)
{ out_coin_counter2=1;
out buf[6l]=0;
out buf[581=0;
}
else
{if (out_of coin_status==1)
{out_buf[6l]=1;
)
if(global error status==1}
{ out_buf[58]=1;
1
out_coin_counter2=0;
)
}

//if(out_of_coin_status==0) {out_buf[61]=0;}else{out_buf[el]l=1;}

if(++ms_counter>1000) // ms action
{ms_counter=0;
sec_countert+;
hot_water_counter++;
if (hot_water_ counter>80) // 120 sec
{ hot_water_ status=0;
hot_water_counter=0;
}
no_action_counter++;
if(no_action_counter>40)
{ no_action_status=1;
no_action_counter=0;
1
}
scan_7segnment {};
out shift();
THO=0xFC;
TLO=0x18;
// THO=0xBl;
// TLO=0xDF;
TRO=1;
}

//main_mama.c

$include<regb2.h>

tinclude<stdio.h>

sfr CLKREG = Ox8F; // address for new register for at89s8253
#define di P2_5

¥define 1t P2_6

#define ck P2_7

#define coin input P1 0 // coin input pin




#define mama swl PO_0
tdefine mama_ sw2 P0O_4
#define mama_sw3 P3_7
#define mama sw4 PO_2
#define mama_sw5 PO_1
#define cancle sw P0_3

#define one_bath_sensor P2_4

f#define five bath_sensor P2_3

static unsigned char idata out_buf[66];

static unsigned char code seg_decode[l15]=

{0x3f,0x06,0x5b, 0x4f, 0x66, 0x6d, 0x7d, 0x07,0x7£, 0x6£, 0x00, 0x00, 0x00};
static unsigned char

seg_a,seg_b,scan_counter=0, scan_status=0,out_number=0;
static unsigned char coin_now=0,coin_state=l,coin_fillter=0;
static unsigned char hot water_status=0,hot_water_counter=0;
static unsigned int ms_counter=0, sec_counter=0;

static unsigned char emptyl status=0;

static unsigned char empty2 status=0;

static unsigned char empty3_ status=0;

static unsigned char empty4 status=0;

static unsigned char empty5_ status=0;

static unsigned char out_of coin_status=0;

static unsigned char idata out_one_status=0;

static unsigned char idata out_five status=0;

static unsigned char no_action_status=0,no_action_ counter=0;
static unsigned char idata global error_status=0;

static unsigned char state_machine 1=0;

#define price_1 15
#define price 2 15
#define price 3 15
#define price_ 4 15
#define price 5 15
#include <funcl.c>
#include <output lib.c>
#$include <mcp3208.c>
#include <work_l.c>
void main{void}
{ unsigned char i=0;
unsigned char buffer charl=0,buffer char2=0;
unsigned char buffer_sw=0;
unsigned char water_ counter=0;
unsigned int buffer intl;
//CLKREG=0x01; // use 2x oscilltor mode
//CLKREG=0x00; // use 1lx mode
delay ms({500};
di=0Q;
ck=0;
1e=0;
//== «clear output =====
for{i=0;i<=64;i++)
{out buf[i}=0;
out_shift();
}
for (i=0;i<=64;1i++)
{out buf[i]=0;




out_shift ();

H
delay_ms (3000);
set_serial port();
adc_init();
setup_timer 0(};
EA=1;
ET0O=1;
TRO=1;
out _number=0;
i=0;
out_of_coin_status=1;
global_error_status=l;
//printf ("Mama Sale Machine\n\r"};
//pay_water();
delay ms(3000);
out_of coin_status=0;
global error_status=0;
//pay_mama_1(};
//pay_mama_1();
//fon_pump({);delay_ms(2000);
//off_pump{);
//while (1)
//1 printf{"adc=%4u\n\r",read analog(2});
// pay water():
/f{ delay ms(500};
/7
//while (1}
//{ //torn_cne_bath{);
//  printf("$4u %4uln\r",read_analog(0},read_analeg{l)};
// delay ms(100);

/1)
while (1}
{ //pay_water(); // for test only
chk_mama_status({};
chk coin_empty_status();
out_number=coin_now;
if (coin_now==0)
{ reset_acticn();
}
if (++twater_counter>10)
{ water counter=0;
buffer_intl=read analog(Z2):
if (buffer intl>3500)
{ on_pump():
1
else
{ off pump(};
}
'
//=====  chk _for cancle====

buffer charl=coin_now;
if (buffer_charl!=0 && cancle_ sw==0)
{ while(cancle_sw==0) {delay ms(100);}
out number=coin now;
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delay ms (100} ;

out_number=coin_now;

buffer_ charZ=cecin_now;

auto_torn(buffer char2);
}

====== chk for buy the all======
buffer charl=coin_now;
buffer sw=read_mama sw(};
if (buffer char1>-pr1ce lssbuffer sw==l&§emptyl status==0)
{ while({read mama_sw()!=0){ delay_| ms(lOO},]
buffer char?2 buffer_charl—pr1ce_1~
coin_now=buffer char2;
out_number=coin_now;
pay _mama_1();
pay_water{);
auto_torn(pbuffer_char2);
reset_action();
H
if (buffer charl>=price 2&&buffer sw==2&&enmpty2 status==0)
{ while(read mama_sw() !=0){ delay ms (100) ; }
buffer char2= buffer charl-price Z;
c01n_now—buffer_char2
out_number=coin_now;

pay_mama_2(};
pay_water{);
auto_torn({buffer char2);
reset_action(};
¥
if (buffer charl>=price 3atbuffer sw==3&&empty3 status==0)
{ while(read mama_sw{) !=0}{ delay ms (100) ; }
buffer char2= buffer _char2-price_3;
c01n_now—buffer_char2>
out_number=coin_now;

pay_mama_3{);
pay water();
auto_torn{buffer_ char2);
reset_action(};
}
if (buffer charl>=price 4&&buffer sw==4{géemptyd status==0}
{ whlle(read_mama_sw()' =) { delay ms (100} ;}
buffer charZ=pbuffer charl-price 4;
coin_now=buffer char2;
out_number=coin_now;
pay_mama_4();
pay_water();
auto_torn{buffer_ charl);
reset _action{();
}
if (buffer charl>=price S&sbuffer sw==5&&empty5_ status==0)
{ while{read mama_sw()!=0){ delay ms(100);}
buffer char2=buffer charl-price 5;
coin now=buffer char2;
out_number=coin_now;
pay mama_5(};
pay water();
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auto_torn(buffer char2};
reset_action();
}
if(buffer charl>0 && no_action_status==1)
{ buffer charZ=buffer charl;
auto_torn{buffer char?};
reset_action();
}
// == chk gclbal error
if{emptyl status==l&sempty2 status==l&&empty3 status
==1g&emptyd_status==]l&&emptyS_status==1)
{ if({global error_status==0)
{ buffer charl=coin_now;
off_coin(};
delay ms(500);
coin_now=buffer_ charl;
}
off coin(});
global error_status=l;
}
else
{ 1if{glcbal_error_status==1)
{ buffer charl=coin_now;
on_coin{();:
delay_ms (500} ;
coin_new=buffer charl;
}
global_error_status=0;
on_coin{);
}

} // end of while 1
} // end of main
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