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Abstract

This Project is to designing and constructing. The paper shredder is controlted by
microcontroller, It is able to shred the paper in three levels. The level | can shred for 1-2 sheels of
paper with slow speed. The level 2 can shred for 3-5 sheets of paper with medium speed. The
level 3 can shred for 5-8 sheets of paper with high speed. The result show that the paper shredder
can operate in three levels and can be continuously for 30 minutes effectively. It also shred the

large number of paper with energy saving.
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KO Tﬂ‘mﬂ‘il.lﬂ’mf]uﬁ 1 @ RSOVSSIWR VI
#include<reg51.h>

#include<intrins.h>

void delay(int msec)  // Hedsumbanaiigiuam 0.02 S (A 18.432 MHz)

{intg;

TMOD=0x01; /1 1% timer 0 mode 1 Y1119 16 11

for(c=0:c<msec;ct+)

{ THO=0x88; A UEAIMIATIUFINGIA (0.02/[(1/18.432 MHZ)*12])= 30720

TLO=0x00; il 2716 - 30720 = [34816]

» [
TRO=1; /7 34816[10bit] urtaily 8800 [16bit] >> A3A1H TH 88 TL 00
» 1
TF0=0; // UM TN 0.02 Sec
do{}

while (TF0==0),
}
}
. . s ¥ A F =
void lighi() // HINFUUFAINSUIAURDULDATL 30 W
{ int loop=0;

for{loop=0;loop<10;loop++)

{

P2=0x{f; /7 segment Taiuansm [off]
PO=0xIT;

delay(50); / UK 0,02 * 50 = 1 3N

P2=-0x3f; /7 segment UWHAALOYU O
PO=0x3f;
delay(50);

}
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)

sbit swO=P3"0: // 1NU switch [off] HIONA 7 segment NALNMTAALAY 30 LN
shit swi=P31; // 4N switch [limit] WolnTzA LS UMEDIN “0” 7 segment HARITVIAVDY

sbit sw2=P3°2; // unUt switch [limit] o lifingzamusumaoin “0” 7 segment IxHYANIMDSAIA

void main()

{

int LED[ 10}={~0x3f,~0x06,~0x5b,~0x4f,~0x66,~0x6d,~0x7d,~0x07 ~0x 7{,~0x6f} ;

A 1@vg U 16 DAY Tsegment LU common anode

int x=0,y=0,2=0,z1=3,fun=0,a=50;

# fndsunushmiiodsd x inumaniui y UNUAANAUIUN / z unuvdnvuoui

/f 21 unHHana R # [30.00] min >> unmilu >> [z1{z.y|x] min

while(1)

{

PO=LED{z]:  #Port 0 uamananmizoihnni piluaasiiniunies

P2-LED[zl];  / Port 1 tteaevanauiumd [ﬁﬂﬂuﬂmﬁﬁﬁnﬂ?m]

PILED[x].  /uaawdnvitiodluind (T hluaasindunies Basacaeuiniu 1 5w
delay(1); /1 9 19871 0,02 TU

ifsw0==0)  //1ienA switch [off] LORAA 7 segment NALNLARIAY 30 U
{ fun=1; } / Thue function A 1
if(fun==1) // Tvium function A 1 NEUVMFALDY 30 WA

{ z1=3; z=0; y=0; x=0; ]



iflswl==0)  // UMY switch [limit] HoiNTzA8SUAIMDIN “0” 7 segment LARITAYD
{ fun=2; } /1 Tund function 11 2

if(fun==2) /#/ Tnu@ funciion A 2 WU
a=a-1; i [ﬁmnmﬁ 0.02*50 = 1 sec]
{a=50; x—; 1 // [3709079 0.02%50 = | sec]

if(x<0)

{x=9; y—-; } # [37H1I8 10 sec]

if(y<0)

{y=5,2-} f [§131901 60 sec]

if(z<0)

{z=9; z1—} #3107 1 W]

if{z1<0)

{

Jlight(); i diefuaunsy Boniladsuuaamisudufieuiionsy 30w

fun=1;

}
ifsw2==0)  // UnY switch [limil] e lySinszamTumansn “0” 7 segment HYATULDSAIA
{ fun=3; } /1 1WA function 'ﬁ 2

if (fun=—3)  // THua function MYANULALAIA

{a=a; }

1



I T T Tﬂsuﬂiumuquﬁ 2 ﬂ‘]‘ljﬂ'u11ﬂ!.ﬂ'é]S‘{///////////////////////f/////////////llllllll
#linclude<reg51.h>

void delay(int msec)

{int c;

TMOD=0x20;

for(c=0;c<msec;ct+)

§ THO=0xB3;
TLO=0xB3;
TRO=1,
TF0=0;
dof}
while (TF0==0);
)
]
sbit m1_1=P3%0; /1 AINIURUUDIADS
sbit m1_2=P3/1; /f damnIuguUeIAGS
sbit PWM=P3"2; 4 dag TerFu PWM Anugusiaimos
sbit LED1=P3%3; /1 dhadn aas LED finnuidszdy 1
sbit LED2-P3/4; /1 681 L1AAd LED in i aszd 2
sbit LED3=P3%5; /7 648 1ARe LED Ainnudased 3
sbit LED4=P3%6; // d981 uEAs LED fin i aszau 4
sbit LED5=P3A7; /7 9487 Leae LED Ainnudaszdu s
sbit sw9=-P00; i dam hldiswesaluInsneuInsaniugy 7 sigment

sbit L1=P1°0;  // SR switch Level 1 duty cycle 50 percent
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shbit L2=P171; J// 5UA1 switch Level 2 duty cycle 75 percent

shit L3=P172; / FUM1 switch Level 3 duty cycle 100 percent

sbit OFF=P173; // SUf1 switch Off

sbit RE=P1°4, // SUA1 swtich Revert

sbit sw3=P175; // 5091 Limit Swicth iiotinszamansn«o” Wiinsza1anin 17 Lﬁﬂénﬂqﬂuama{
sbit sw1=P1*7; // $uA1 switch Clear

e e

void rotate(int e,ini 1) /I Duty Cycle Function
{ PWM=0; delay(e);
PWM=1; delay(r); }

i

void LL1() HFunction Level 1
{ ml_I=1;
ml 2=0;
rotate(50,50); } /fCall Function duty cycle 50 Percent

e e

void LL2() //Function Level 2
{ ml 1=1;
mi_2=0;
rotate(25,75); } //Call Function duty cycle 75 Percent

L e i

void LL3{) /fFunction Level 3
{ mi_1=1;
ml_2=0;
rotate(0,100); } //Call Function duty cycle 100 Percent

I T L T L

void OFFF() // Function Off



{ ml 1=0;
ml 2=0;

PWM=0;

void main()

void REE()

{ ml_1=0;
ml 2=1;
rotale(50,50);

void Clear()

{ ml_1=1;
ml 2=0;
rotate(0,100);

}

T i T L L

// Function Revert

} //Call Function duty cycle 50 Percent

i e

/Funclion Clear

} /{Call Function duty cycle 100 Percent

N e

/f Main Program

35

{ ml 1=0; ml 2=0; PWM=0; LED1=0; LED2-0;
LED3=0; LED4=0; LED5=0; swl=1; PO=0x00;
P2-0x00; ) s sRenua

’ while(1) J/ infinity loop

{ if{L1==0) i I.ﬁ.’ﬂﬂﬂ Swilch Level 1 nernevaea INLED Level 1
{
ml 1=0; ml_2=0; / wdvsawemed i
swo=1; y dam I uesan 9 7 segment hildhary
L1=0; L2=1; L3=1; OFF=1; RE=]; swl=1;
LEDI=1; LED2=0; LED3-0; LED4-0; LEDS5=0; // UAAILEDEAU1
}

if(L2==0)

/1 13iona Switch Level 2 uaaaviaon TALED Level 2
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{

ml_1=0; ml 2=0; / wassmwomes 1A

swo=1; it dam IfunianIuny 7 segment Tildvhem
L1=1; L2=0; L3=1; OFF=1; RE=1; swl=l;
LEDI1=0; LED2=1; LED3=0; LED4=0; 'LEDS=0; // WaiAILEDIZA1I2
}

e T

if(L3==0) i ﬁjanﬂ Switch Level 3 stapavaon IWLED Level 3

{

ml 1=0; ml_2=0; / nauimuanes lilER

swo=1; i fhfiﬂﬁ'ljﬂgﬁﬂ'mﬂn 7 segment Tl
L1=1; L2=1; 1L.3=0; OFF=1; RE=1; swl=1;
LED1=0; LED2=0; LED3=I; LED4=0; LED5=0;// tiefAILEDIZAU3
}

T T

iflOFF==0) /71ijona Switch OFF ugnsviana 1 LED OFF

{

ml 1=0; ml_2=0; iwavsmuemes il

sw9=0; " ﬁaﬁﬂﬁna{ﬂmuqu 7 segment 9 reset =30
Li=1; L2=1; L3=]; OFF=0; RE=1; swl=1;
LEDI=0; LED2-0; LED3=0; LED4=1; LED5=0;/ uaa3 LED OFF
}

I L

if(RE==0) i lf}aﬂﬂ Switch Revert Ueaavnea 11 LED Revert

{

ml_1=0; ml_2=0; 7 wdviawemes b liieu

Li1=1; L2=1; L3=1; OFF=1; RE=0; swl=1l;
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LEDI1=0; LED2=0; LED3=0; LED4=0; LED5=1;//t1a%3LED Rervert
}

L i

iflsw1==0)  1ilana Switch clear Tiuaamana ¥

{

ml_1=0; mi_2=0; 7 waoimuemes il

L1=1; L2=1; L3=1; OFF=1; RE=1; swl=0;
LEDI=0; LED2-0; LED3=0; LEDA4=0; LED5=0;

)

L L iy

iflL1==0& &1.2==1&&L3==1 & &OFF=—1&&RE==I & &sw3==0)

i l.‘f‘;Elﬂﬂ switch5¢@3) | Uag limit switch ATIRVNTLATY i]:!.%;uﬁ%ﬂu Function Level 1
{ LL1(); }

o L L
ifL1==1&&.2==08&&L3==1&&OFF==] & &RE==1& &sw3==0)

/ ilona switch3£f 2 1ag limit switch A379WLNSZATY 9245u¥1914 Function Level 2
{ LL2(); }

N L

ifL1=1&&1.2==1&&L3==0& &OFF==1&&RE==1&&sw3==0)

i lfllli]ﬂﬂ switch32A1 3 AT limit switch A3INVNISAIY ‘ﬂzl,éﬂﬁ’l\ﬂu Function Level 3
{ LL3(); }

i

if(OFF=0)  //1ilona switch off 924331971 Function oft (1as 1311 limit switch)
{ OFFF(); }

T

if(RE==0) I Lﬁﬂﬂﬂ switch reverl ‘i]zl.éﬁﬁ'lﬂu Function revert (Tﬂu"lﬁ%uﬁ'u limit switch)

{ REE(); }



L
4 m‘ o Ig ot
ifswl==0) J/ 1ilona switch clear 92151%1197U Function clear (IﬂU‘lll‘U‘Llﬂll limit switch)

{ Clear(); }

58



MAHUIN U

50021UAYB9290 3T NIANBS



60

(S

VNH5019A-E
Automotive tully Integrated
H-bridge motor driver
Features
Type Rps{on) U Vetmax .
vRHsDIOAE | 19MEW | 0 | 4y WAF w0207
(por ko) r an intelfigent
signalprotection circui.
m ECOPACK®: lead free and RoHS compliant The three dice are assembled in

Automolive Grade: compliance with AEC
guidelines

Output cument: 30 A

3V CMOS compatible inputs
Undarvoltage and overvoliage ehutdown
High-side and low-sida thermal ehutdown
Cross-conduction protecton

Cument limitation

Very low standby power consumption
PWM operation up to 20 khr

Protection againsi:

— Loss of ground and loss of Voo

Cunent sense output proporonal 10 motor
current

@ Charge pump output for reverse polarity
protection

w Output protected against short to ground and
short to Ve

Description

The VHNSO19A-E is o full bridge motor driver
intended for a wide range of automotive
applications. The devics incorporates a dual
monolithic high-side drivers and two low-side
switches. The high-side drver switch is designed
using STMicroelectronics' well known and proven
propristary ViPower™ Mot that allows
to efficiently integrate on the same die a trua

MutbPowerS0-30 package on electrically isolated
lead-frames. This package, specifically designed
for the harsh automotive environment offers
improved thermal performance thanks to exposed
dia pads, Tha input signal IN, and INg can
directly interface to the microcontroller to select
the motor direction and tha brake conditon.

to an extarnal pull-up resistor. enable omlegof
the bradge. They also provide a feedback digrtal
diagnostic signal, The CS pin allows o monitor
the motor current by delivering a cumrent
proportional to its value when CS_DIS pinis
dnvan low ot laft open. The PWM, up to 20 KHz,
le1s us to control the speed of the motor in all
possible conditons. In all cases. a bw-evel state
on the PWM pin tums-off both the LS, and LSa
switches. When PWM risesto a high-evel, LS, or
LSp tum-on again depending on the input pin
state,

Owutput curtent Emitation and thermal shutdown
protects the concamed high-side in short to
pround condition,

The shont to battery condition is revealed by the
overioad detactor or by thermal shutdown that
latches off tha relavant low-side.

Active Vo pin voltege clamp protects the davice
against low energy spikes in all configurations for
tha molos.

CP pin provides the necessary gate drive for an
exlorna!n—dm{melpoquOSusedbnmm
polarity protection.
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VHHS019A-E

Figure 2. Configuration diagram (top view)
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Table 1.

Pin definitions and functions

Pin

Symbol

Funection

1,25, 30

OUT,,
Hoat Slug2

Source of high-side swilch A / drain ol low-5ide switch A, power
connection 1o the motor

21412, 22,
2429

NC.

Not connected

21323

Vee.
Hoat Shugt

Drmin of high-side switchoes and connection fo tho drain of the
exieinal PoworMOS used for the rovorso batlery protaction

12

Vaxr

Battery connection and connection to tha source of the extenal
PowerMOS used for tho rovorse battery protection

ENAOIAGA

Sianss of high-sido and low-sido switchos A; 0pen drain output.
Thia pin must be connectad 1o an adaimal pull-up resistor. When
@xternally pullod low, it disablos hat-biidge A. In case of fault
detection (thermal shutdown of a high-side FET or axcessive
Oh-slate voitape drop across o low-8ido FET). this pin is pulled
low by tho dovice (to0 Table 12 Truth 1abk in Buk condtions
{dopctod on OUTA))

mmmmmwmumm
pin

Clockwise input. CMOS compatible

PWM input CMOS compatible.

Output of cumont sonse, This output dalivers a curmant
proportional 10 the molor current, § CS_DIS s low of 1ol opon.
The information can be read back a3 an analop volage across
an exiomal resisior.
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Block diagram and pln description

Table 1. Pin definitions and functions {continued)

Pin Symbol Funciion
Status of high-side and low-side swivvhos B: Open drain output,
This pin must ba connected 10 an extornal pull up resistor, When
extornally pulled low, it cisables hait-bridge B. In caso of faut
9 ENyDIAG, | datection {thermal shutdown of a high-side FET or gicossive
ON-stato voltage drop across a low-side FET), this pin is pulted
low by the divico (se0 Tadie 12 Truth tablko in Uk condions
{depcted on OUTA),
10 Ny Counter tockwise input, CMOS compatible
1" cP Connection to the gate of the external MOS usad for the reverse
battery protection
L Hoal Sugd | connhaction ta the moor
28,27,28 GND,, Source of low-sida switch A and power ground(®)
18. 19. 20 GNDy Source of low-sido switch B and power groundt")

1. GNDA and GNDB musi be éxibmally connacied together

Table 2.  Block descriptions!!

Name Description
Logic control Aows the turn-on and the tum-off of the high-side and the
iad low-side switches according 0 the Tabo 71.
Ovorvollnge + LNdononsge MMWWMMW[MWONV]”N
High-side, low-side and clamp Protect the high-side and the low-skdo switches from the
voltago high-voltage on the battery ling in ali configuration lor the motor.
Hioh-sido and low-side di Drive the gato of tha concernad switch 10 aliow a proper Roson)

for the lep of the bridgea.

Linear cumrent imiter

Lirnits the motor currant. by recucing the high-sido switch
gale-sounce vohape whan Short-circuit 1o grouand occurs.

0 caso of short-circuit with the increase of the junition's

High-side and low-sido : . .
) lemporatur, it shuts down the coNComed drivor 10 provent its
OVarthmpara TG RRtactor degradabon and 1o protect tho B,
sicko ovorioad Cotector Detocts when low-side curront exceeds shutdown curent and
Low lakches off the concemnad low-sido.
Charge Provides the voltage necessary (o drive the gate of the extornal
pume PowerMOS used kr the reverse polarity protaction

1. Ses Fgure i
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Electrical specifications VNH5019A-E

2 Electrical specifications

Figuwee 3. Current and voltage conventions

K e

Voo

2.1 Absolute maximum ratings
Stresaing the device above the rating listed in the “absolute maxamium ratings” teble may
cause parmanent damage to the device. Thesa are stress ratings only and operation of the
device at theae or any other conditions above thooe indicated in the openating sections of
this specification is not implied. Exposure 10 absohste maximum rating conditions for
extended perioda may aflect davice relabifity. Refer also to the STMicroslectronics SURE
program and other relevant quakty document.

Toble 3,  Absolute maximum rating

Symbol Parametar Value Unht
I C— E
Voo | Maximum bridge supply voltage - 4 v
lpay | Maodmum outpun cument [comtinuous) 30 A
i, |Roverso output cummont (continuous) 30 A
Ine  |inptt cuent (1N, and iNg ping) +- 10 mA
len | Enabloinput curront (DIAGEN, and DIAGp/ENg pins) - 10 mA
by | PWMinput cumont +-10 mA
cp | CP ouput curront +-10 ™A
les oxs | CS_DIS input current +-10 mA
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P89V51RD2

8-bit B0C51 5 V low power 64 KB Flash microcontroller
with 1 kB RAM

Rev. D1 — 01 March 2004 Product deta

2. Features

The PBOVS1RD2 s an BOCS1 mtrocontroler with 64 kB Flash and 1024 bytes of
data RAM.

A kay foature of the POVSIRD2 is its X2 moda oplion. The daslin anginesl can
choose to run the Bpplication with the conventionat 80C51 clack rele {12 clotks pet
maching cytis) of safect the X2 mode {8 docks per maching cytie) lo achkavd twico
the throughpul ot tha wame dock lrequency. Anothel wiry 10 banefit from this feature
i8 15 koop the same periommance by reducing the dook frequenty by hall, thus
dramatcally leducng the EML

The Flash program memory supports both parallel programming and i serial
In-Systom Programming {iSP). Paralisl programming mode offers gang-programming

a1 high speed, redutng progremming coits end Bme o markat. ISP aliows & dewce
to ba reprogrmmed in the end product under sofiware control. The capelbiity to
feldipdate tha applicabon Anmwine makes 8 wide range of applicstions possibie.

Tre PESVSIRD2 is also In-Application Programmabla (LAP), aliowing th Flssh
program memory [o be reconfiguned even whila the application ks running.

BOCS1 Cantral Processing Uit

5 V Operating voltege from O 1o 4D MHx

84 kB of on-chip Fiash program memory with ISP {in-System Programming) and
IAP {In-Applicotion Progremming)

Supports 1230k {cetauh) or B-tlock mode selection via softwnre or ISP

$Pt (Serial Penpheral Interdsce) and enhanted UART

PCA (Programmable Counter AITBy) with PWM and Caplure/Compars funcbons
Four 8-bit 'O ports with thease high=current Porl 1 pins (16 mA eath)

Thwee 16-bil mers/couniors

Programmable Walchdog tmer (WDT)

Elght InterTupt soumes with four priority levela

Sacond DPTR eogister

Low EMI| mode (ALE snhadi)

TTL- arxf CMOS-compabhle Jopic wals

& PHILIPS



Philips Somlconducto-rt _ P39V51 RD2

8-bit microcontrollers with 80C51 core

R Brown-oul detection

B Low power modos
& Powotr-down mode with exdemas) jntemupt wake-up
+ idie mode

B PDIP40, PLCC44 and TQFP44 paciapes

3. Oﬁr‘dering Ir__l_lor_rgatlon

Tabia 1! Ordering informetion

PBSVSIRD2FA PLCCAS  plastic W chip caimier; 44 foads SQT187-2
PAOVSIRD2ZFBC  TOFPS4  plastc thin quad flst patioans. 44 iaady SOTATE-
PREVSIRDZEN PDWP40 plastic dudl io-livd pacage; 40 leads SOTYZ0-Y

3.1 Ordering options
Tabls 2!  Ordering options

PEWVIIRDZFA 40 ‘Cw185°C O to 40 MHz
PBIVSIRD2FBC -4D°Clo +85°C
PEIVIIROZBN 0*Clo+70°C

A & rervraigin Fdas Cwelorag W ¥ P06 & sy mmtut)

Pridutl dsla Rav. ©1  OF March 2004 TaT
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Philips Semiconductors P89V51RD2

$-bit ndmconvolhrlwnh 80C31 core

4. Block diagram

MTERNAL
L]

I
CRYSTAL i
OR 1 CCALATOR
FESONATOR | | L 94
l ——
a—
Fig 1. P8YVEIRD2 blotk dlagrem
et Ykl l.—-p_-*n-—v—-v el A e el

Prodact data Py 01 — 81 March 2004 IndT



68

Philips Semiconductors
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MARHIN

SILAZREAVD 10FHINDY Max 232



DUAL 10232 DAVERSRECENERS

MMMWWM
Recommendlion
Oparated Fromn a Singis 3.V Power Supply
Whh 1,07 Charge-Pump Capadion
Oparvies Up To 120 kbl

Two Drivers and Two Recelvers

430V Input Laviia

Low Supply Current . ... 8 mA Typics!
50D Protection Excasds JESD &2

= 2008-V Hurrdn -Body Mode (A114-A}
Upgrade With improved ESD (15-kV HEN)

and 0.4-uF Charga-Pump Capacitors s
Avaliable With the MAX202

Applications
= TIAMEIA-232-F, Bathery-Powersd Sydioms,
Terminale. Modems, and Computers

descriptionfordering imformartion

The MAX23Z & & Gud) drivarirecaner Dut indudes 8 capaciive VORIDS alot 10 spply TIWEIA-212-F
voltage Mvels ram a angla 5V supply. Each recemer toiwernts TIAE -F inputs 1o 5V TTLICMOS vy
Thate receness have & typichl theaghold ol 1 3 V. & typcsl hrysteresas of 0 5 V, and can scost $30-V nputs
Each dnver comwers TTUCMOS mput levels mio TIVEW.2A2.F tevele. The driver, recemdr. and
VORIQE-GAnerior Amctiona 818 Sv34s0ie #3 Co¥s 1n he Taxas Instruments LINASIC™ Wbrery.

*

ORDERING INFORBATION
ORDERABLE. | voreme
TA monsoet MY e | akiooun
POXP > T of 24 AMCYIIN MAGIIN
Tolow of 40 A0
A\ % WCO [Rauzd | Maunor v i
Tuor of #0 WAXTIZON
SOCOW oS0 | MALZROMR woax
WP NG, | Ao 00 | MAXZIDNIR MAKXY
PPN Tk of 2% MAXTYII MACOEIN
Totm of 40 W0
SO (D MATIR

Raai of 2500 MAX2ZXNDR

Teo' 4] WA IR
SO Resl of 2000 MARZEEDWR
Pachage drinewil, MY Disthig Quiniaes thermal dala, syrickusie, ind PCB dungn
oustiniroen ¢ SvIATAY I wAre b COICackang

40 Cre b8 <

Prpase by awsrt P9t A PO Aolds CONCHTg Sviriahlly sen0srd wal iy, I v  criical appboacr of
mmmmmmmmuhwunﬂ_

M“Mdhnm _ :
Wz;r-:r- CopyrgMt 1 2004, Tansy freipyomprity becirporeiod

EESERTERSE

TEXAS
INSTRUMENTS

A P CFEOC 0N VAt § JAULAR TEAAD U '
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ogic dlagram (positve jogic)
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” 1
™ — ) . TIONT
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TEXAS
INSTRUMENTS
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