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ABSTRACT

This thesis presents a research and development of landmine detection robot prototype which
is an autonomous robot, using the metal detector for landminc detecting. The robot operates using
a microprocessor, dc motors and various cormmon robotic parts. The landmine detection robot
incorporates infrarcd cmitters and receivers for obstacle avoidance. The behaviors that were
incorporated into the project allow for the landmine detection robot to perform surveying and
mapping robot of an area for obstacles and bombs. In urgently, the user can monitor and control
the robot via the remote control.

This robot prototype is not expensive. It has ability equal to human.
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2.2.2 lulnsnaulnsaans PIC 16K877

TuilopiiuTnlasaounsamedaszga Pic fnswauumendasennvaowesang

M lszuiwondu 3 uuude

I

a0agns TuluuI2-Bit Core (Base-Line} Wunguves’ulninenInsawedas
yuadnd Tnssardwvasidafios 12 bits uazApndneddesiinlunts 19aemuies
1NINUILA1031 RAMUagSTACK Aalineiiin

dmilasnIsuuuu14-Bit Core(Mid-Range) HunguyesluTnsnenInsnna i
wanoadiTnssadranesdids 14 bits TouunA TsunsuIRAFaREAOTP : One
Time Programmable) 42U ULWaT( Flash Memory)

a01ilauns TuuuL 16-Bit Core(High-End)funguuesluInsaouInsamesieyg
lunguszdugedeIfinsianlassardheaarilnonssy veludososmiag
anu A uaz ﬂmﬁuﬁﬁéuqﬁmﬁﬂn’hﬁmﬂdnﬁﬁhmnmﬂ Ims9ne
wiwanui lUsunsuagluma(page) oty sl lidTywisessesdaves

HUEALET

n:l' b L 1 1 o o 9 = -]
HUBRINUUAIPIC Uﬂltﬂﬂﬂﬂﬂlﬁuﬂ5$Lﬂ“¥'lﬂlﬂ~1ﬁﬂ’]ﬂﬂ')"lll‘iﬂﬂﬂﬂ’)ﬂ Iﬂﬂ‘ﬂﬁﬂﬂ’l‘imtmﬂ

WU 315znnae

I C @UPICI6CXXX Ao filassadumioniusuiiu EPrRoM Yaagluiman

ginsal OTP uamsaay 1&doues v

CR 31 PICRXXX Andl Inssadremissanuiuilu rom Seegtusmanglnsed
oTP liaunseavld

F i@ PICI6FXXX #in 31 Tassadamiionruduilu FLASH Memory amnsann

¥ S ww &
mIny Llf’l’ﬂﬂiliﬂiﬂ"ﬂ'ﬂﬂﬁﬁ"lﬂﬂ‘id

2.2.2.1 u59auluAITHIIH

FUUTIAUMIINUYE9 PIC TastinAumsguudinzogsening 4.5-6.0 v udozdiung

; . . . g 4
woivenuuu Iasothon I lugussduds Usvua 2.5-6 v 18 gzdnizssyTda

T Tasiinmswnsiods Ldh Tl luwesvesaunaal wu PIC I6LEXXX Sludu
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2222 dgIanwm

i o a = ¥ o4 1
PiC axlniludygrannim Tasueailudnymzveannienicyee) Faszaper1¥ |

1 ¥
of o

o 3 ] u’)‘ 1 ol 1
mduiuszilsznaullde 12 29501 Treudazieseniuszutiaiiu 4 g &e Q1, Q2, Q3

¥ 'Y = [ J - W o
wpsQ4 ﬂ'lUL“Hﬂﬁ ﬂ'J11]L'§':ITﬂU531]‘lIT’JQ PIC ﬂﬁl“ﬂWﬂ‘l_lﬂ']ﬂ'ﬂilﬂqJﬂQfTiyﬂJu‘lmHTWﬂTW1Sﬁ"JU 4

40-Pin POIP
YWCLRes —e [ s 4C [T +— RET=LC
RAJNAM. —— [z W [T e—= RERT:ZC
RATAMN] +—s E Z 2= j-ﬁ—'- FEd
SEARINREFCVREF e [] 4 37 ] +~— RE4
RABAN3VRz:+ —a[]F 12 [T e—e RE3I=EN
RAITICKICTIOUT w— [] & 3% [T «—= RE2
REEANLSSICZOUT «—= [ 7 L [T «— RET
RIOMDMAMNE =2 K 230« REOINT
RE1TAWRIAMS -— O 2 R wg—ven
REICTENT v )10 = 33 ] w— Voo
Voie— =11 &  20[J-— rOMI327
Wiz — [J1z % z3[T - ROEA3EE
OSCNCLKI —— )13 ™ 28 [T+ RD52356
CECZCLRT ——] 14 g 27 [] +— RDA:2374
RECTIOSCSTICK w—w[] 15 26 [T «— RUFRNDT
RUUTI0SNCTPE e [ 12 25 [T e—= RCETRCK
ARC2'CCR e E 17 24 :'-—l- O ENED0
RC3/SCKISCL - [ 12 23+ Roasorsoa
ROOFPSPD «— [] 12 22 [J—— RD27373
RD1PSP w—w [] 20 2% [T+ ROZ23%2

jlii2.6 madnumas PIC 16F877

2.2.2.3 MRV PIC16F877
o Figiluuuy RISC Reduced Instruction-Set) H1da14 a1 35 Ards
o Srdanilenldani 1 i 2 Cycie
o vildaegaii 20 Miz (PIC16F877-20/P)
* Fyaenndmivatyvualmidonlday
O Tnwa RC Mnesmelululnsnou Insamesiuiadayainuim
0 Tnua Lp MnSadandeansh anuiqegalidiu 200 KHz
0 Tnun XT 19ATadannuiisaus 100 KHz - 4 MHz
0 Tnua Hs MaTadanuiiqe qegaluifu 20 Mz
o i L0 wofaRauA 5 WOFA [PORT A (6 bits), B (8 bits), C (8 bits), D (8 bits), E (3

bits)]



wiiaennud T sunsudutuy Flash Tvuia 8 KWord (1 word=14 bits)

11 RAM 9117 368 bytes

WML Pipe-line Bl B A mTles 5 8¥8 &4 Feteh wag Exceute 1En2ouiy
anUEUBIR LS uRe SN 1A% anun 14 e

1) Stack 1H1F 18 geqa 8 sz

5211 POR (Power On Resct), PWRT {Power Up Timer), OST (Oscillator Start-up
timer)

TUi2uU WDT {Waichdog Timer)

15211 CP (Code Protection) Lazannimienizaumiinaiula

1 Tvue Usentanaenu

awsoldsunsuaeld +s vbe 1a

121350 [U3uATUMDY In-Circuit Serial Programming

W 11889 2 VDC 54 5.5 vDC

Current Sink 102 Current Source Y04 PORT 8¢ 25 mA

=t

1) Timer/Counter 3 @7

ﬁhjﬂﬂ Capture/Compare/PWM 2 99

1 A/D Converter LU 10 bits $1171 8 voariudnludes

15%UU USART dM35 1 mﬁéaﬂmmmuﬂsu

SszUuAT9553 IiH69 BODEN (Brown-Out Detection) woadredoyaedmn Y

BOR (Brown-Qut Reset)



2.2.2.4 Iassaamsiinumeluvas PIC16F877

Fias
Srogran
ey

2ata Bus =

=1

2 Lavel Sask
'3k

Cject Agzr

PTETA

WA A Y

PZ3TE

My

L
B LI TI OO DR R B
n e suiy

LU,

E
Fia=TC
14
o -
2Tk
Irsuuetnn Oscilatar : 5::-‘"-;,‘5:&];;
Ceoode & 15" | Saar-up Timer Vel elet
..
omref Fowzr-an ]
Reset h
[Z] e Tieving | Watshdop
- — | Ggreravan [ Tirar PETT
1 3
|4 .
In-Cirzu e B 2
Cebuggsr I )
1
Lowaage M 1
Sragramming - i
|4 )
4 7
PGRT
IR vac.vss 4—=[x] IIECANT
— +— <] 2z WA
H—[] 3=:C5.aNT
! 2 .1 Saralai
Timerd Tmert Timer2 1053 AD Slage fon
ah |‘| c”.
Ir 1T 1l il Il
. weliage
_ - Synchrenous . - g
Data EEFROK CCR12 Serizl Por USART Cemparaie Feferenze

Cevice

Pragram Flash

Data Memory

Data ZEFRGM

SHL12TBTAR

2K words

192 3yses

“IE Sytes

R L

5K wods

323 Gytes

258 Zyres

Nole 1: Fiphererdzr o1 &tz fronths Stanus egisie”

51in2.7 Tasaadramsvhnuniely PIC16F877




ﬂ1i1~3‘ﬁ2.l TWBUANE T PIC 16F877

1T
RUTUITE] wlanasas .
faw o | T drivlad Tuszibua
Osdillator crystal input/externai dlock source
QOSC1/CLKIN 13 i STICMOS input.
Osciflator crystal output. Connects to crystal
of resonator in crystal osallalor mode, In RC
QSC2/CLKOoUT 14 O — mode, OSC2 pin outputs CLKOUT which
has 1/4 the frequency of OSC1, and denotes
the instruction cycie rate.
Master Clear (Reset) inpul or programming
MCLRAPP 1 P ST voltage input. This pin is an active low
RESET lo the device.
PORTA is a bi-directional /O port.
RAOIAND 2 F1e] TTL RAQ can also be analog inputd.
RA1/ANT 3 iHe) TTL RA1 can also be analog inputt.
RAZ can also be analog input2 or negative
RA2/ANZNREF- 4 /O TTL analog reference voltage.
RA3 can also be analog input3 or positive
RAJANINREF+ 5 170 TTL analog reference voltage.
RA4 can also be the clock input to the
RA4/TOCK] 6 1o ST Timer0 timer/ counter. Output is open drain
type.
RAS can aiso be anzalog inpuld or the slave
RAS/ISSIAN4 7 Vo T seledt for the synchronous senal port.
PORTSB is a bi-directional YO porl. PORTB
can be soft-ware programmed for intermal
RBO/NT 33 Vo TTUST weak puil-up on all inputs. RBO can also be
the external interrupt pin.
RB1 34 1o TIL
RB2 35 1O TIL
' REB3 can also be the low voltage
RB3/PGM 36 110 TIL programming input.
RB4 37 11O TiL Interrupt-on-change pin.
RB5 38 1o TTL imerrupt-on-change pin.
) ™ Interrupt-on-change pin or In-Circuit
RBE/PGC 39 1o ST Debugger pin. Senat programming clock.
. mss interrupt-on-change pin or In-Circud
RB7/PGD 40 Vo T Debugger pin. Serial programming data.
PORTC is a bi-directional i/Q porl.
RCQ can also be the Timer1 oscillator output
RCO/M10SO/FICKI 15 1O ST or a Timer1 dock input.
RC1 can also be the Timer1 osdillator imput
RCUT10SIICCP2 . 16 1o ST ar Capture2 input/Compare2 output/PWM2
output
RC2 can also be Lhe Capluret
RC2/CCPY 7 o ST input/Comparel ocutpulPWM1 output.
RC3 can also be the synchronous serial
RC3/SCKISCL 18 o ST clock input! output for bath SPI and (2 l
modes. i
. RC4 can also be the SP| Data In (SPI mode)
RC4/SDI/SDA 23 10 5T or data /0 (12C mode).
RCS can also be the SPI Data Out {SPY
RCS5/SDO 24 /Q 5T mode’
F Z& wan alse be the USART Asynchroneus |
RCB/TX/CK 25 o ST Tranamnt or Synchronous Clock. L
RC7 can also be the USART Asynchronous
RCTRXDT 26 o ST Recewe o Synchronous Data, o




MIR2.L(EIR) T10nzIBEA¥0 397 PIC 16F877

14

dnwn aunde ::n HlanasIIT -8
m m“ fiviuiad Tiakious

RDO/PSPOD 19 [1{e] STATL

RD1/PSP1 20 1o ST/TTL

RS, 2 o g M- | PORTD is a bi-dirsctional O port or paratled

RD4/PSP4 27 o ST/TYL | Seve port when Interfacing to 2

RD5/PSP5 28 Fie) STITTL P -

RDE/MSPS 29 110 ST/TTL

RO7/PSP7 10 o STATL o
PORTE is a bi-direct:onal W0 port. RED can
also be read control for the paraliel slave

Eg?ﬁ%ﬁm% g :::8 g¥gt port, or analog input3. RE1 can also be write

RE2/CSIANT 10 o STATL controd for the paratied slave pon, or analog
inputs. RE2 can also be setect control for
the parallel siave port, or analeq inpul7.

VSS ;f P _ Ground reference for iogic and I/O pins.

voD :13; P _— Positive supply for logic and 14O pins,

NC n . These pins are not internally connected.
These pins should be lef unconnected.

2.2.2.5 Madaasivisnnunllsuniuves PIC16F877

A 4
PICI6F877 9elau19¥93 Program Memory 3931509191409 8 Kbyte law

a1 ] o v ar . 4 . 1 ' et
PICI6F877 92LUUIRHUWATIUINNTING 8 K X 14 bits 4IAUHUI Reset Vector 82 0¢¥1 0000h

112 Interrupt Vector %xa;}ﬁ 0004h

1 J 1 A ]
PIC 921114 Program Memory 8aniiu Page audas Page Noziving 2 Kbytes 981

v
g

34 CALL oz GOTO euisagd

5
Qi

1& A A
i Program Countcr nsz Tann Page nie laldadn Page MUY

3 ) ¥ ¥
AaiuTades lAIgN PCLATH<4:3> (Bit Address A1 12 uaz13 1% 11i Page Nfoan1nidY

1 '
ABU HAINMIUTITONA1A CALL 159 GOTO mudni)




[ P12~
-".
JRLI, RETURD e 15
HESF LY, RLTL® |[
N
r -
ZGh Lews
sk Laws T
I -
-
-
TN Lave 8
RIEIT Ve ¥ h
. -
. e
- -
HIRTLER Ve ¥ dh
FCh
a3
32
OTFFh
03 1Ch
Zerlho
= CFFFh
Siega— -
Mamory 1) 0h
Fyyel
17FFh
Lsdlh
23z
LFF P

ju2.8 mataassviaenaud IUsunsuves PIC16F877

Msifien Page vasmoanui lUunsy wwdeudoniuiimnes PCLATH Taoms

ssyAmniania 3 waziia 4

A1314112.2 A1 PCLATH<4:3>1un 151890 Page 109 PIC16F877

PCLATH<4:3> Page
00 0
01 l
10 2
11 3

! ave & 5 , n Qe & ;
dinl¥dide CALL 1U% Routine 1 Routine Hilandd ud19e 148159 RETURN Junis

ar o tom - ™ ¥ N 1o & 3 o :1“ @ ' 3 e
nav lddmmiaan m3 RETURN nan Tl lusuiludnade PCLATH & 'l184Page nouvithi
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psfion CALL 1A Address Sendnasgnifit 13l STACK afudauddmiudids GoTo
ot Page 9 A0ada ¥ PCLATH 3080 Page Aifoansoz liynads

2.2.2.6 madaassniienud1doya RAM ¥04 PICI6F877

PICI6F877 Tmiasanwidoya RAM dmiviFauialy 368 bytes uazfiSiames
198 8 bits 57 #2 Fagait 2.4 uAnz Bank Tvurageqn 128 bytes urdints 191805 s luudas
Bank 141U

MI3KHDN Bank voamiawawidoya RAM szdeudanluiimeos STATUS Taunis

sryMunania 5 waziia 6 (RPO, RPI)

A1519M2.3 A1 PRO wae PRI Tumiidion Bank 484 PIC16F877

RP1:RPO Bank
00 0
01° 1
10 2
11 3




L f . - .
Y ow e i it N il dor W deuiticg S i i

Fia Fie File Fike |
Address Address Address Fabdress |
Indlirect adcr £ 00K Indirect addr{?} goh indirect addr.C}| 100h Indirect ader 180h
THRD 01h GPTION REG| 81h TRRD 101h OPTION REG| 191k
PCL 02k PCL 82h PCL 107h P 1wh
STATUS 03h STATUS 83h STATUS 1020 COBTANIS | otEih i
FSR Odh FSR 84k FSR 104h ran 15 h
PCORTA 0Sh TRISA #5h : 105h 150
PORTR O6h TRISR BGh PORTR 1064 TEUSI 14530
PORTC 07h TRISC BT 1 10m 107k
PORTONY | ogh TRISDT | gen 108 1ok |
C PORTEM | 09 Triscth | eon 10%h 199h |
T PCLATH | 9Ah DCLATH |} 8Ah DULAIH | 10Ah PO ] tean
HTCON | oRh INFCON | &BHh I TCOH 108 h BT it
PIR1 OCh PIEY 8Ch EEDATA | 10Ch EFoor sy
PIR2 00h PE2 80h LtADR 1004 CLoore 1533k
THRIL OEh PCON BEh EEDATH 10EH Recmretd | 1500
TRRIH UFh BFh EEALRH | 10Fh Rosrend® | 190 b
TICON 10h ach | 1]y
TRIR2 11h SSPCOM2 | 9tk 1h fulh
T2C0N 12h PR 92h 112h 10zh
SSPBUF | 13h SSPADD | 93n 3 1
SSPCON 14h SSPSTAT | 94h 14h 1o
CCPRIL 15h .o : a5k $15h [RCAT
CCHPR1H 1Gh B a6h MEh 19Gh
coHicomn | 17h : — .} 97h ‘g‘;lem:r."d 117h (};-n-.'«rf-n.l 19:h
RCSTA | 18h TXSTA__ § 9eh Reamer | 118h heriss by,
TXREG 14h SPBRG G4k 16 Byles 11%h W Hyles 15k
RCREG 1Ah - GAR T1AR Tk
COPfaL 18h I 2Rh 116h 19821
CCFRZH | 1Ch BE oCh “NCh 19Ch
CCP2CON | 1Dh e 90h 110h il
ADRESH | 1EN ADRESL 9Eh 1iEh 10y
ADCOND | 1Fh ADCONY | 9Fh 1Fh o
20h Ath 120h 1AGH
F'G-:—roer.:i General General ‘(}-:nr}rdl
e - ] M52 ! v
Rexgiter Remeort Rara Ny
9% Bytos 20 Bytes EFh 4 Byt-s 15Eh Ll E¥2 TS 1
aocasses | FOh accessen | 17D e [Foh
70h-7Fh 7Uh-TF b frh- kb
7Fh FFh 17Fh 11
Bank 0 Bank 1 Bank 2 liank 3
Unimpletnentad daw memory kenations, reael s O

* Mot a physical recister,

Note 1: These reqgisters are not implemented on the PEC1GFS/4.
2 These reqistars are reservad, mamiam theso registers e

qilfiz.e midnassndasanuiidoya RAM nazdumisidmeaed vos PICIGF877

2.22.7 3immeindnues PIC16F877
1.5vames Configuration word
r ¥
fl141A 14 bits 94# Address 2007h 11 Program Memory Tagmisvianuilosduves

. 9
PIC i]:Qﬂﬁ’]H‘Llﬂ'ﬂ‘H1J'JU‘1’I’J13J%°1W'NU 19192430 Enable/Disable Power-up timer,

62860

17
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Enable/Disable Watchdog timer, Oscillator Selection bits (M UANN1U84 ﬁ't,ymummﬁm)
T a d' 0 T qy gt ] { - t
#ugn LAl swavaimua v Ndou Tilsunsuaag Flash Memory 494 PID
2. 33mAns STATUS

] A ol [T~ 9 o
l.ﬂu'ii]ﬁlﬂEi‘i‘\"lﬂl%m‘lJ"U’E]‘J,lumLﬂﬂx‘lﬂﬂﬂwﬂﬁﬂNTLI‘UEN PIC16F877

REN-T REN-G  RAYD R-1 R- NN RN 2
IRP Rt [ R | TO Z [ SR ]
kit 7 it 0

—h

3
O

U210 F3emmnd STATUS

o' A o

At 4 o = - as
33900 W Lﬂu‘j‘ﬂﬂmi’]ﬁﬂﬂﬁﬂﬂﬁ‘lﬁ1ﬂﬂg mawzﬂlumﬁﬂﬁzmawﬁma

a 1

=Y I'4 o [V ) = a L]
atinmans edeanIeiILsTames w nazfaimihndudanmelunmsdadiuaoiuzves
Output 1189 /O PORT Bnday
g Ao = A
4. Program Counter (PC) Lﬂu‘iﬂﬂmB{WLﬂHﬂi%wu Address %94 Program
c;c ] & . ar 3 ar dy
Memory nMaviImMsdszuannn mﬂzﬁ‘lu Counter U118 13 bits 1nen2 112 Counter #01
céc? :a'd oc:;aj géld' adM o 1 o
NN 1 NPATINIMIUszuaramdunaiy 1 A33 AMHuaaINA s LvaIiIN
Ao lURszhimsdseuiana uadlodszulafide JUMP @7 counter azdaumIAuS LWL
1 ¥
A3 JUMP 1jup1adads
< ' o o o v o 3 . g 9 3
5. Stack (HuniwanuiridrseadmiunuA1es PC 4w 13 bits lauinudeyald 8
o ct a ] 9 d‘l a o M [ ] Vo od 9 [ A~
sedn Tnofudwmiaves pc iWuileilidids CALL uazdadumlaniny 1een lilfapc diad
o & o .
fe RETURN Taumsduvsiduu LIFO(Last In First Out)
¥
6. PORTA, PORTB,.. /IR0 1MZY89 PORT 119
|
o =y a ] =~
7. TRISA, TRISB,...l[¥Mvuafian13ved PORT 1uq Nw1lally Input #30 Output
o o) ol
Taod i mualfidu o sz output 11 1 92l tnput
aa o ) aa 4
8. S9meej CCPICON wuay CCP2cON hisimwoiniuguluga CCPluag

CCP2(Address 17h,1Dh)

-0 U0 RAWD RO RAV-0 WD RWED RO
[ =] o= ] COPXX | CCPxY | CCPxM3 | CCPxM2 | CCPaM! | CCPyMO
L7 tit 0

sli2.11 F3emmof CCPxCON
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2.2.2.8 aramaululuua PWM

Qa e o)

Tuga  ccpx  weiulindyanmlugedunamnunhedas  (Pulse  Width

oo

Modulation:PWM) A1uazBea 10 U dwans PWM Aad1aeedanennia) RC2CCP1 #ip
RC1/T1OSI/CCP2
1 nanserd1ed eI PWM
o ] = o A o a
o Amuamliunsiawes PR2 Mot muamunmveIdygio PWM
o =) .:?J o =4 I ] 4 | W e L
* dmuamiadd lafa TnudoudeyaniluSimaes CCPRxL Taufuiin 5-4 443
o4 o
A5 CCPXCON
o o 4
e Smualivmesa RC2/CCP1 Mie RCI/TI0SKCCP? ihweAyniRedlu
o o da oA Il
ngoenuBIFy M PWM laomanioiiiaf 2 Wie 1 vesisames TRISC
° U =4 g d = o o
o AmualimilTanamoives TMR 2 LaziduiiansMauves lumes2

o fmualdluga copx vhaululnua Pwm

Carty Cycier Pﬂg‘..!ﬂﬂ‘.r-- CoPICTitdr
coPRiL I
ID:.':ﬁeHLsmq: ) I
1
Sk FCHCCP!
Corrgarmy 7 a
AL
TYR2 (Notw 1]
THISC-2>

Hote 1: The B-bo trref & 2onosersted wih 20t Foorne o
Hpdd o I B of tha preasler, t0 creaxn 1000 e
bese. ,

Uiz, 12 mavhawaealuga copl ieniadayn o PWM

< v o 2 4 E
ingUi 2.7 uey 2.8 Wi luga CCPx 1FUM1IIMAWEY TMR2 ISWNTUIWNIN

¥
~ o = [ a’ %
PR2 AYINOTA RC2/CCP1v50 RC1/TIOSICCP2 3AADIN “1” LATANTNIUIOYTUUNLAT
T A o ¢ o .5’ 1 ) qi: 1 e dﬂ a da 1y 94 4oy .EJ
Awes TMR2 emadefudanuiulny  wasmmiumidd lmfandimualiluiimans
CCPRxL 1% 2 Tinlu CCPxCON vzgnatunea hlda CCPRxH uaz 2 finluriasanud i

A =y = s v ' =] o ) A A 1 r; & 3 A ¥
LWBL'II‘EUUL‘YIU“].Jﬂ'lJﬂﬂU TMR2 tazaifssnawes 2 19 FHWHAIULLIBDUIUATEIIBUDY D
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ns

q‘: 1 t o 1 ) 3 o ar

W1 2 ngueiafiu azdadynn ) inlduwesa Re2/ceP1 wiaRCI/TIOSICCP2 RdTLTL
=] L] 1 Qs.: D:J L) 1 o = : =y ar

ADTN “0” uAsAaADIUZRYIFIIINIUNIZNIA MDY TMR2 IMAUPR2 Bnnsa Nezifadwaim
= =] - g4 1 a o ' -.-;y 5 o =y

anin “1" Wumsisuduseulnuvasdyana uazagiauiuseuuilnunseidnsdme

Wa(disable)

- .:'f_'f i’:d *
] "
_,,__.! I I | [
el .
[ N C}'Cl: ' 1
. . [
] 5 H
. v TMR2 - PRz
| ] 1 )
. TAIR2 » Duey Cyz
[ ]
TMIR2 = PR2

U213 odyaunadya o PWM

) caylrl = o o g J dy = Iy
AAda lmnavesdyana PWM Nadrsiumniicwsn/deunlasldaaeanm 9in
m3lasuai CCPRxL waz 2 inlu CCPxCON uamwasmunamisnnuilteuulag
»
Tuldauningngamahau  udrdmuamvesmunaniduiBomel PRz lmal darlu
o 4 v & oa ) e dy A gy Y
Yo PWM Aasniutamusadimuamand lsna laaunnuasanms
2. msfimuamunavesdumin PWM MldTasmsidsudoyandluiiameipr2 G

- Jawesaiunaves lnwed 2udniwives PR2 widhuammmunavesdyyim PWM
MuIaweITyaIs PWM = (WSS mn0T gn2+1) x 4 x Toex A1fSainamotvas TMR2

{ [ ) o o v g o« ~
Tawh T, Aemunmvasdygannimyanimioduiuim

Asvmmoinaruasm ey udy
AIMDVOIFYY 1 PWM = 1/A10019098 g0y 10 PHWM

¥
a -] = o o = s ey o
3. mashmuamaia lafavesdyana PwM v ldlasmadeudeyallisiimaos
CCPRxL $huRUsn 5-4 40333mans CCPxCON Mldeusnfmuaanudidsavesdoy v

= = el o ] ) v
pwM 18aeaatis 10 da Tau 8 Taunoziddeyniianad copraL dawtu 2 fndlideya

Tuiln 5-4 v0939mmes CCP1CON



IR I aVOITYYIY PWM ~(CCPRIL:CCPICONSS:4>), x Ty,

Tauh T, Aomuna1vesdyg RN dnDviseduiug

A luTawedianuad o luglveegmdy

J Pos oy o 1
4. AuaziBuaves PWM xdusgiiudieSmnamweivedinwes 2 luvuziiany

azioAgegavesTg N PWM sz dunuifuniy

AnfSmnames

!
QDI (To) =

A g

an

fose
°g(f,mx N
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L298

DUAL FULL-BRIDGE DRIVER

» OPERATING SUPPLY VOLTAGEUPTO 46V

s TOTALDCCURRENT UPTO4 A

u LOW SATURATION VOLTAGE

» OVERTEMPERATURE PROTECTICN

s LOGICAL "0" INPUT VOLTAGEUP TO 15 V
(HIGH NCISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monolithic circuit in a 15-
lead Mulliwatt and PowerS020 packages. It is a
high voltage, high current dual full-bridge driver de-
sighedto accept standard TT Liogic levels and drive
inductive loads such as relays, solenoids, DC and
sleppingmotors. Two enableinputs are provided to
enableor disablethe deviceindependentlyof thein-
put signals. The emitters of the lower transistors of
each bridge are connected together and the corre-
sponding external terminal can be used for the cor-

BLOCK DIAGRAM

Multiwatt15 PowerS020

DRDERING NUMBERS : L298N {Multiwatt Vert.)
L298HN (Multiwatt Horiz. )
L298P (PowerS020)

nectionof an externalsensingresistor. An additional
supplyinput is provided so thal the logicworks al a
lower voltage.

*'a g' D\g\l outs

aun ag:
1
o 2 3 ] Mu-
ool LH .
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wl| .
D“{ — D— _C
1 2 3 ‘ 4 -
In? 5 3
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ABSOLUTE MAXIMUM RATINGS
Symbol Parametar Valuse Unit
Vg Power Supply 50 v
Vss Logic Supply Voltage 7 v
V1, Ven Input and Enable Voltage 0307 v
la Peak Output Currant {@ach Channaei)
- Non Repetitive (t = 100us) 3 A
—Repettive (80% on —20% off; tan = 10ms}) 25 A
~-0C Qperation 2 A
Veans Sensirg Voltage ~1t02.3 v
Plot Total Power Dissipation (Tcase = 75°C) 25 w
Top Junction Operating Temperature -25t0 130 °C
Teg Tj  |Storage and Junction Temperature —40to 150 oC
PIN CONNECTIONS (top view)
/ ! " s bE—=———=  currenTsEnsmG B
14 [T OUTPUTA
[ m— OUTPUT 3
12 T INPLT S
LI sa— ENABLEB
L3 Enee— VL
L‘ ) S— LOGIC SUPPLY VOLTAGE Vgg
ultiwattls o Ty oy
7 —" INPUT 2
6 [ D ENABLEA
3 T——] INPUT 1
4 [ SUPPLYVOLTAGE Vg
S =
2 | OUTPUT 1
\ J L~ T/ currentsensmea
Z TAB CGNNECTED TQ PIN B ——
,~
GND Ej 1 20 T3 GKD
SenseA [__§ 2 19 [ SenzeB
NC T 3 18 ] NC
Out1 [ 4 17 ] Out4
owz =4 s PowerSO20 s T ous
vs ] 6 15 7 inputd
Input1 TR 7 14 ] Enable B
Enablea 1 8 13 [ Input3
Inputz =1 9 12 ] vss
GND [ 10 11 ] GND
DOSN23R
THERMAL DATA
Symbol Parameter PowerS0Q20 Multiwatt15 Unit
Rinj.case | Thermal Resistance Junctiontase Max. - 3 oC/W
Rizjamb ] Thermal Resistance Junction-ambient Max. 13{) 35 “CIW

{*) Mounted on aluminum substrata

213
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PIN FUNCTIONS (refer to the block diagram)

MW.15 PowerSQ Name Function
116 2,19 Sense A, Sense B {Between this pinand ground is connected the sense resistor to
contrd the current of the load
23 4:5 Out1; Out 2 Qutputs of the Bridge A; the current that flows through the load
connected between these two pins is monitared at pin 1.
4 8 Vs Supply Voltage for the Power Output Stages.

A nomHnductive 100nF capacitor must be connected between this
pin and ground.

5.7 7.8 Input 1; Input 2 TTi. Compatible Inputs of the Bridge A,
611 8;14 Enable A; EnableB |TTL Compatible Enable Input: the L state disables the bridge A
{enable A) and/or the bridge B {enabk 8).
B 1,10,11,20 GND Ground.
9 12 V8S Supply Voltage for the Logic Blocks. A100nF capactor must be
connected between this pin and ground.
10; 12 1315 Input 3; Input4 TTL Compatible Inputs of the Bridge B.
13; 14 16,17 Out 3; Out 4 Outputs of the Bridge B. The curent that flows through the load
connected belween thesa two pins is monitored at pin 15.
- 318 N.C. Net Connacted

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

Symbal Parametar Test Conditions Min. | Typ. | Max. { Unit
Vs Supply Voltage (pin 4) Operative Condiion Vi +2.5 48 v
Vas  {Logic Supply Valtage (pin 9) 4.5 5 7 \
Is Quiescert Supply Current (pin4)  |Ven =H: =0 vi=L 13 22 mA
Vi=H 50 70 mA
Vgn =L Vi =X 4 mA
Iss Quiescent Current from Ves (pin 9) {Ven = H; &£ =0 Vi=L 24 36 mA
' Vi=H 7 12 mA
Vgn =L V= X 6 mA
ViL input Low Voltage 0.3 1.6 \Y
{pins 5,7, 10, 12)
Vin input High Valtage 2.3 VSS v
(pins 5,7, 10,12)
li Low Voltage Input Current vi=L -10 pA
{pins 5,7, 10,12)
i High Veltage Input Current Vi=Hg Vss 0.6V 30 100 HA
{pins 5,7, 10,12}
Ve =L |Enable Low Voltage (pins 6, 11) -0.3 15 \
Ven=H |Enable High Voltage (pins 6, 11} 23 Vss \2
len =L |Low Voltage Enable Current Ven # L -10 pA
(pins 8, 11}
len =H |High Vo'tage Enablke Current Ven = H < Vgg 0.6V 30 100 LA
(pins 6, 11)
Veesary | Source Saturation Vuoltage L =1A 0.95 1.35 17 v
I = 2A 2 27 v
Veesatils | Sink Saturation Voltage L=1A (5) 085 12 1.6 Y
. =2A (5) 1.7 2.3 v
Veesat | TotalDrop L=1A (B) 1.80 32 A
iL=2A [5) 49 Y
Veens | Sensing Voltage (pins 1, 15} -4 ) 2 \

ﬁ 33
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
T {V) |Seource Current Turn-off Defay 05Vito 091 {2);(4) 1.5 s
T2 (V) |Souwrce Current Fall Time 0.9 to01h  (2)(4) 0.2 ps
Tz (V) [Socurce Current Turn-on Qelay 05Vito 0.1l {2)¢4) 2 us
T4 (V) |Source Current Rise Time 041, 091 (2);(4) 0.7 ps
Ts (V) |Sink Current Turn-off Delay 0.5Vito 091, (3} {4} 0.7 s
Ts (V) §Sink Current Fall Time 09l 0011, (3);{&) 0.25 I
Tr (V) ]Sink Current Turn-on Delay 05Vito 0.9  {3);{4) 1.6 us
Ta (M) |Sink Current Rise Time 01N to091  (3){4) 0.2 Us
fc (Vi) |Commutation Frequency L =2A 25 40 KHz

T1 (Ven) [Source Current Turn-off Delay 085Vanta 09 (2):) 3 us

Tz {Ven} |Source Current Faill Time 08I 0.1 (2);(4) 1 us

T3 {Ve} |Source Currert Turn-on Delay 05Vento 0.1l (2) () 0.3 Hs

T4 (Ven) |Source Cusrent Rise Time 01§ o091 (2);(4) 0.4 us

Ts (Ven) |Sink Current Tum-off Delay 0.5Vento 0.9 (3);{4) 22 s

Te (Men) |Sink Cumert Fall Time 0891 Q11  (3)(4) 0.35 us

Tz {Ven} |Sink Currert Tumn-on Delay 05Ven o080 (3% (H 0.25 us

Ts (Var) |Sink Current Rise Time 01l a9k (3@} 01 ns

1} 1)Sensing voltaga can be —1 ¥ for! < 50 psec; in steady stale Vees min> —0.5 V.
2) See fig. 2.
3) Sea fig. 4.
4) Tha load must be a pureresistor,
Figure 1 : Typical Saturation Voitagevs. Cutput Flgure 2 : Switching Times Test Circuits.
Current.
[ 2l ]
V5aT
n
Vyad
1)
24 Vss H
L
w
18 ] o~
e
1.2 -
0.8
: s.3amn
0.4
Note: For INPUT Switching, set EN =H

0 04 0A 12 18 20 24 lold). For ENABLE Switching, set IN = H

413 /<7,
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Figure 3 : Source Current Delay Times vs. Input or Enable Switching.

4
Imax{2A)
20, -
0% .
—
'OI“ (av)
0% g~~~ m———- - \
4 et
s.585W1

Figure 4 : Switching Times Test Circuits.

Vgg.ay Va4V
() ()

INPUY

ENABLE

L1504 ]

Note : For INPUT Switching, set EN =H
For ENABLE Swilching, set IN= L
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Figure 5 : Sink Current Delay Times vs. Input 0 V Enable Switching.

'L‘
iman{ZA)
2 N -
10% ~fp= = —— =t — r"‘"‘--"-———”"--j ‘-;
.1 |me 1 in
W (&V)
Wh vF-————————— - —

Imax{2A)
0% -
0%
{4V}
0% - ——————
1 o
50667 h
Fligure 6 : Bidirectional DC Motor Control.
Inputs Function
Van = H C=H:D=L Forward
C=L;0=H Reverse
c=0D Fast Motor Stop
Ven=L c=X;0=X Free Running
Motor Stop
L = Low H =High X = Don'lcare

O TO Da:1A FAST RECOVERY DICOE{1,, $200s8)

S~-RASEF1

613 <7
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Flgure 7 : For higher currents, outputs can be parafleled. Take care to paraliel channel 1 with channe! 4

and channel 2 with channel 3.

ENABLE 8

o L2968

oM . g OUTH

A
w0 Nl\ 13
B . "
[ 1 }
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APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER QUTPUT STAGE

TheL298integratestwopoweroutputstages(A; B).
The power output stage is a bridge configuration
and its outputs can drive an inductive load in com-
mon or differenzialmode, dependingon the state of
the inputs. The current that flows through the load
comes out from the bridge at the sense output: an
external resistor {(Rsa ; Rsp.) allows todetect the in-
tensity of this current.

1.2. INPUT STAGE

Eachbridgeis driven by means of fourgatesthe in-
put of which are In1; In2; EnAand In3; In4 ; EnB.
Thelninputs set the bridge state when The En input
is high ; a lowstate of the En inputinhibitsthe bridge.
Alithe inputs are TTL compatibie.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foreseen between both Vs and Vss, to ground,
as near as possible to GND pin. When the |large ca-
pacitor of the power supply is too farfromthe IC, a
second smaller one must be foreseen near the
L298.

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

&7

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

Turn-On and Turn-Off: Beforeto Tum-ON the Sup-
ply Voltageand beforeto Tumit OFF, the Enablein-
put must be driven to the Low state.

3. APPLICATIONS

Fig & shows a bidirectional DC motor control Sche-
matic Diagram for which only one bridge is needed.
The extemal bridge of diodes D1 to D4 is made by
four fast recovery elements {ir < 200 nsec) that
must be chosen of a VF as low as possible at the
worst case of the load current.

The sense outputvoltage can be used to control the
current amplitude by chopping the inputs, or to pro-
vide overcument protection by switching low theen-
able input,

The brake function {Fast motor stop) requires that
the Absolute Maximum Rating of 2 Amps must
neverbe overcome.

When the repetitive peak current needed from the
load is higherthan 2 Amps, a paralleled configura-
tion can be chosen (See Fig.7).

An extemal bridge of dicdes are required when in-
ductive loads are driven and when the inputs of the
IC are chopped; Shottkydiodeswould be preferred.

M3




1298

This solution can drive until 3 Ampsin DC operation Fig 10 shows a second two phase bipolar stepper
and until 3.5 Amps of a repetitive peak current. motor control circuit where the current is controlled

OnFig8itis shownthe driving ofa twophasebipolar by the 1.C. L6508,
stepper motor ; the needed signals to drive the in-

puts of the L2398 are generated, in this example,

from the IC L297.

Fig 9 shows an example of P.C.B. designedfor the
application of Fig 8.

Figure 8 : Two Phase Bipolar Stepper Motor Circuit.

This circuit drives bipolar stepper motors with winding currents up to 2 A. The diodes are fast 2 A types.

Y5
P oo
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o) 2| oY D&
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1111
g

®
s
wIOiNG S

Rs1=Rg2=0.50

) VES12V@I=2A
D1 to D8 =2 A Fastdiodes trr < 200 ns
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Figure9 : Suggested Printed Circuit Board Layout for the Circuit of fig, 8 {1:1 scale).
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Figure 10 : Two Phase Bipclar Stepper Motor Control Circuit by Using the Current Controller L6506,
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Rg and Rsenss depend from the load current
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