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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 landmine detecting. The robot operates using
a microprocesser, dc motors and various common robotic parts. The landimine detection robot
incorporates infrared 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 eontrol.

This robot prototype is not expensive. It has ability equal to human.
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Winsw TasfinswingWods Luh U houesveseunsal i PICI6LEXXX Shudu
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2.2.2.2 FIUOTAM
o s =Y o 4 1
PiC azldiludmananin 'Iﬂﬂumyﬂuanymwanaaau((:yclc) Faszipor 143 |
1 ¥
fdaiuszlsznon e 1-2 1501 Tneudazassemiuezuasiy 4 @ fle Q1, Q2, Q3

HOZ0Q4 7 ']EJL“HYP]ﬁ mmgsﬂﬂmmmm PIC ﬂzmmummmmmmﬁymuwwmmsmﬂ 4

40-Pin POIP
MCLRM=z —+ 1 ' 40T e— RETSCL
RADEHT w—m [ 2 28 [J e—= RERT:C
FAatak «—e[]: 22 +—e FEA
SZANIN s ErC Y ssF -— ] 4 ay _j-‘—o- RE4
RAZAN3rsse w—a-[]F W [ FE3=ZN
RAITICKICIOUT w— [] & 35 [] «—= RED
RAEANLSSICIOUT «—= []7 L [T == RET
RIORODMMNEG =2 K 23F e rE0INT
RZ1AWRIAMNS - [ R ~—wes
:""“C SAMT —e[] 10 g a1 :I'-—-u Yas
Voo— = [t & 20 [+ RO73357
Vit —a 1z L 22 [T e RO2PSEE
OSCNCLKl —= )13 7 I8 [J=— RD52358
CECZICLKS — ] 14 tETJ. 27 [ - RD4:23°
RCCTIO3CTICK! w—ew [ 12 38 [] o— RCTRAOT
"*'ﬂo“lfcw: — ] e 25 [ e Pc:,w'*w
2CCHL e 17 A =—— RIZ3ED
3.'sc:r:.'5a:|_ -~ []12 23 e Roasor 3‘:
ROGFSPD w— ] 12 22 [J w— RDY2325
RONURSPL w—w O] 20 2% [Tw— RDZ2322

31#2.6 N5¥nu1v09 PIC 16F877

2.2.2.3 fuanifvae PIC16F877
o Gyl RISC (Reduced Instruction-Set) Ff1dfalaau 35 Ards
o fidmiilFaaniiem 1 fa2 cyce
o vianldqqaii 20 MHz (PIC16F877-20/P)
¢ Fygronnwmiivain nualiiionldaw
O Tnwa RC Maesmolululnsnou Insamefduiladayaauim
0 Twua Lp MaSadandeansh anuiqegalidiu 200 KHz
O Tnua XT 19nSadannuidaus 100 KHz - 4 MHz
o Tnua HS Masadanuiiqe qegaluifu 20 M2
o i 10 woShvanun 5 WofA [PORT A (6 bits), B (8 bits), C (8 bits), D (8 bits), E (3

bits)]



WA us T 5unsuduuuy Flash Hu119 8 KWord (1 word=14 bits)

I RAM 9117 368 bytes

RN Pipe-line $l9F o A miles s evnd ds Feteh wag Exceute tEnZouiy
RUEIDIFUBURE ST IR R 14 und g

1) Stack 1% 18 gaqa 8 524

13211 POR (Power On Reset), PWRT (Power Up Timer), OST (Oscillator Start-up
timer)

P32 WDT {Watchdog Timer)

$152UD CP (Code Protection) waga@nnimbanizaunisionyld

1 Tnue Yszndandeau

amnso llsunsudaey +5 voe I8

au1se TdsunTuMLY In-Circuit Serial Programming

i iwiae 2 vbe 8¢ 5.5 VDo

Current Sink 1Las Current Source Y84 PORT E]ﬂﬁ 25 mA

=t

1 Timer/Counter 3 @7

ﬁhlﬂ‘ﬂ Capture/Compare/PWM 2 9

il A/D Converter KU 10 bits $1u9u 8 Fouhud oy

fsvun USART §mumsdeaisuuveynsy

fiszuuaTa93zan Wiios BODEN (Brown-Out Detection) moaedae it TRy

BOR (Brown-Out Reset)



2.2.2.4 Tassadramsiiaunieluves PIC16F877

" Data Bus : PTRTA
' ” E 24
Fixs~ L 4 Ex
Srogran 4 =40
Memey 2 Lavel Goack 4 32
1"3by 4 A2
+ SAT
) ;_';f“ P33TE
Coect Adzr | o
E
EO=TC
14
A .
= RCHECRTIL
Irsuuetan | Qseillatar ) :"_-"_:‘5:‘{“
Cecode & )20 | Siar-up Timer 5(5':.‘0 ke
4 WCHECE
Conret e on ] o
Reset N
[Z] v 4 Tiesing | Watehdap
- — | Bzreravon |- Tirer PO
1 3
| .
In-Cirzu e B 2
Cebuggsr » )
3 L 4
Low-falage
Tragramming - 5
| 3
4 7
PEART
WILR Vaclvas 4—w]x] TEIECANE
TV 1] =z RN
H—[] R=:C5aNT
3! - V% Saralai
Tirard Tmart Timer2 b1 2 laye Fun
; 4 . gy ‘.”.
IC 1 1l I} 1|
5 el
- - Synchrenous - N eliage
Data Z=PROK CCF1.2 Carial Pory USART Cemparsic ’ referenze
Cevice Pragram Flash Diata Memory D313 ZEFRGM

SHL12TBTAR

2K words

192 Byses

“IE Sytes

R L

5K wods

323 Fytes

258 Zyreg

Nole 1: Fiphererdsr o1s &tz fromthe Jtanus egisie”

sii2.7 Tassaframsvhaumeu PIC16F877



FI"IiN‘ﬁZ.l FWNZIDUAVO IV PIC 16F877

. wia
firuua HlRaNaIIIT -
fam o | Trivlad Tuszibue
Osallator erystal inpul/fexternal clock source
QOSC1/CLKIN 13 i STICMOS input.
Osciflator crystal output. Connects to crystal
of resonator in crystal osallalor mode, In RC
OSC2/CLKOUT 14 (0] — mode, OSC2 pin outputs CLKQUT which
has 1/4 the frequency of OSC1, and denotes
the instruction cycie rate.
Master Clear (Reset) input or programming
MCLRANPP 1 P ST voltage inpul. This pin is an active low
RESET lo the device.
PORTA is a bi-directional KO port.
RADIAND 2 Fle] TTL RACD can also be analog inputd.
RAT/ANT 3 o] TTL RA1 can also be analog inputt.
RAZ can also be analog input2 or negative
RAZ/ANZNREF- 4 o TTL analog reference voltage.
RA3 can also be analog input3 or positive
RAJANINREF+ 5 o] TTL analog reference voltage.
RA4 can also be the clock input to the
RA4/TOCK] 6 /O ST Timer( timer/ counter. Qutput is open drain
type.
RAS can aiso be analog inpuld or the slave
RASIFGAN4 | 9] kg setect for the synchronous senal port.
PORTH is a bi-directional I/O port. PORTB
can be soft-ware programmed for internal
REBINT, i "o LT weak puil-up on alt inputs. RBO can also be
the exdernal interrup! pin.
RB1 34 ifle} TTL
RB2 35 110 TiL
\ RB3 can also be the low voltage
RB3I/PGM 36 110 TTL programming input.
RB4 av 1O TTL Interrupt-on-change pin.
RBS 38 o TTL interrupt-on-change pin.
. Interrupt-on-change pin or In-Circuit
REG/FGC 3o o CLS Debugger pin. Serial programming clock.
) interrupt-on-change pint or In-Circut
RB7/PGD 40 1o ST |, Debugger pin. Serial programming data.
PORTC is a bi-directional /O port.
RCO can also be the Timer1 oscillator output
RCO/T10S0O/FICKI 15 o ST or 3 Timer! clock input.
RC1 can alsoc be the Timer1 oscillator input
RC1/T10SIICCP2 16 110 ST or Capture2 input/Compare2 cutput/PWM2
cutrut
RC2 can also be the Capture
RC2/CCPY i o ST input/Cormpare ! culput/PWM1 output.
RC3 can also be the synchronous serial
RC3ISCKISCL. 18 o ST clock input! sutput for both SPIand [2C |
modes. i
. RC4 can ailso be the SP| Data In (SPI mode)
RC4/5DIISDA 23 fie; ST or data /0 (12C mode)
RCS can also be the SPI Data Out (SPY
RC5/SDO 24 Q0 5T mode
F Z& wan alse be the USART Asynchroneus |
RCB/TXICK 25 1o 5T Tranamit or Synchronous Clock. L
RC7? can also be the USART Asynchronous
RCTRX/DT 26 o ST Recewe o Synchionous Data, o




MIIR2.1(6IR) T10nZIBEA¥0397 PIC 16F877
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wila

aunde Hlawasiaag
daw o 1:;\1 fiviolas Tuaniun
RDO/IPSPO 19 F{®] STATL
RD1/PSP1 20 1o ST/TTL
! . L. .

e 2 o g ML | PORTD is a bi-directional 1O port o paralel

RD4/PSP4 27 7o STITTL slz_we port when interfacing to a

RD5/PSPS 28 1o STITTL microprocessor bus.

RDE/MPSPS 29 110 ST/TTL

RO7/PSP7 10 18] STATL o
PORTE is a bi-directonal W0 port. RED can
also be read control for the paraliel slave

Eg?ﬁ%ﬁ:% g :’{8 §$ﬂt port, or analog inputS. RE1 can also be write

RE2/CS/ANT 10 o STTL control {or the paraliel slave port, or analog
inputs. RE2 can also be setedt control for
the parailel siave port, or analeq inpul7.

VSS ;? P / Ground reference for iogic and 1/Q pins.

VoD :13; P R Positive supply for logic and /0 pins,

NG ? f- These pins are not internally connected.
These pins should be lef unconnected.

2.2.2.5 MIdpasImen NN dsunTnves PIC16F877

= P!
PICI6F877 2eNYUIMYBE Program Memory #9eusadisldte 8 Kbyte lan

= v o P oar b d} o 1 l=:
PIC16F&77 92 UUHRNUIIATIUIUNIMNY 8 K x 14 bits HIALHUY Reset Vector 82 0¢¥1 0000h

1aZ Interrupt Vector 9387 0004h

1 é 1 A o
PIC 92114 Program Memory aanidy Page HllATid Page Aveiivuin 2 Kbytes 21911

v
o

@ CALL uag GOTO ounIngd

5
o

b (o p
I Program Counter N3¢ TAAY1N Page 11l 1aldadn Page nils

1Y ] ¥ ]
Aatutedes lUnaungu PCLATH=4:3> (Bit Address 91 12 uaz13 151l Page Mdoemnidy

¥ '
fat MAINMILTISAFITI CALL n38 GOTO amdnil)




[ POt 3>

=
A

JALI,, FETTRD L 15

HESF LY, RLTL® |[
ALY
v

r
ZGk Levs o
5K Lo T
I -
-
-
TN Lave 8
RIIIT Ve 033ch
" -
. i iaiaenad
- -
WIRTLR YEer o3 dh
*¥Ich
Saea 3
el
GTFFh
033 Ch
Ze-hp
= CFFPh
Fiega— -
Mamory 1330k
Fyyel
17FFh
Lsdin
S
LFFF

gun2.8 midadrsminennudr ldsunsuues PIC16F877

o v o / ! =] Ao o
M3a0N Page WoIvuloAnui Ilsunsy veAsuaenlusidmes PCLATH Taunts

syAuniansa 3 wagiia 4

A131912.2 A1 PCLATH<4:3>11n31890 Page 1849 PIC16F877

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

4 o o 1 & qQ¥ae < g
ginl¥dide cALL 11 Routine 19 Routine Hilendd ud19e 148159 RETURN 1113

ar o tom . s ¥ v 1o o 3 o cly @ ' 3 e
Ay TUSmmiaay m3 RETURN aan Tt lausuiludaads PCLATH & 'l1)84Page nouvithi
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9N CALL M31za1 Address Aanananzgafin13lu STACK sfudmadwmiudds Goto
1 5 [] . 14

DA Page 924097919 PCLATH ¥ 1183 Page Hdvamisnz lilynasy

2.2.2.6 MadaassHiIenNuS140ya RAM ¥03 PIC16F877

PIC16F877 finuennuidayn RaM dmiuldaunall 368 bytes uazlisiannd
T4d 8 bits 57 f2 Ra319 2.4 udnz Bank Pyragega 128 bytes uidims 15 laes ddundaz
Bank 9113114

& ' o W ¥ oA an #
M3iden Bank voeniwanuiidoyn RAM szdpadonludimens STATUS Taums

sYYSunLania 5 wazdia 6 (RPO, RPI)

A7519N2.3 A1 PRO a2 PR1 lun151@0n Bank 494 PIC16F877

RP1:RPO Bank
00 g
01° 1

i1 =




L I f . - .
€ ERa i RS e R AP S L L PR R S
Wi b catiud N wl dardudhetiod sid btk des ki

Fie File File File |
Address Address Address Fabiress |
Indirect addr | 00K Indireet addre M gon Indirect addr. | 100h Indiect adde ) 1a0h
TMRD O1h GPTION REG | 81h TRRD 101h OPTION REG| 191k
PCL 02h PCL 82h PCL 102h Do 1wh
STATUS | 03k STATUS | a3h STATUS 102k STATIIS R
FSR b FSR 84 FER 1040 S R
PORTA 05h TRISA A5h : 105h 150
PORTA L] TRISR gSh PORTRA 1066 1RSI 145
PORTC arh TRISC 87 1 10m 107k
PORTDM | nea TR T aen 108 N
. PORTEN ] 06h TRISE | aon 10%h 139h |
[ PCLATH | 9Ah PCLATH | 8AR DULAIH 10Ah Pt AT 1Ah
HTCoN | oBh NFICON | SBh ot | 108k G e
PIR1 oCh PIET ach EEDATA | 10Ch CF oo s
PIR2 'a] PE2 80h ttADR 1600 AT 150k
TMRIL 0Eh PCON BEH EEDATH | 1NER Resered? | 1500
TRIRTH UFh BFh EEALRH | 10Fh Rusepend® | 190 b
T1CON 1h a0k Mo | 1901y
TRIRZ 11h SSPCOM? | 9tk 111h TN
TZ2CON 12h P2 a2h 112h 1hzh
SSPBUF | 13h sspano | 9w Nah ah
SSPCON | 14h SSPSTAT | 94h 144 s
CCPRIL 15h ¥r : a5k $15h [RCAT
CCPRIN | 16h - o€h 1Eh 1k
CoRIGON | 17h : .t arh enerd 117h Genera 19:h
Punose I g o
RCSTA 18h TXSTA 9gh Regisler 118h Reqialar 105
TXREG 1h SPBRG 94k 16 Byles 11%h W yles 15k
RCREG 1Ah - GAh AR tienh
CCPREL 18h 7N 2R 11Eh 1982l
CCPRZH 1Ch o 2Ch “1Ch 19Ch
CCRP2CON | 1Bh 2YIE 90h 10h el
ADRESH | 1En ADRESL 3Eh HEh ik h
ADCOMO | IFh ADCOM1 | GFh 1Eh POk
20k Adh 1204 1A
lg;-:—,mrd Getwaral Ser\eml ‘(}r:nr}rdl
Lr pose . & e ) N
K siar Ramos? 3 i et
9 Bytes 20 Bytes RN 43 Byti-y 16Eh LARN LI S 1Hhn
ancaames Fith ACCESEES 170h SRR 1Feh
TOh-7Fh TOh-TF h fhoChh
7Fh FFh 1754 1
Bank 0 Bank 1 Bank 2 liank 3
E]l Unimpletnentad dom memary keations . meoed as ©

* Mot a physical recister,

Note 1: These reqgisters are not implenwnted on the PE21GES /G
2- These reqistars are reservad, mamioam theso registens oleor

qfize mripassmdieanudWoya RAM tazd M iames vae PICIGE8T7

2.2.2.7 Teneindnues PIC16F877
1.53amod Configuration word
11418 14 bits 8g# Address 2007h 11 Program Memory Tagmishianuilosdues

» b4
PIC 2zgnAmuanmiauausn il lid1azidhs Enable/Disable Power-up timer,

62860

17
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Enable/Disable Watchdog timer, Oscillator Selection bits (1 1HUANIIVE ﬁ'ﬂulmummﬁm)
T a d' o T qy gt ] =!' o4 t
wiea Uil swavatmua luvne NBou Tilsunsuasg Flash Memory Y94 PID
2. 39eA0d STATUS

a A ol Yo 9f o
L‘]J‘H‘ii]mﬂi]i‘l’lﬂlmﬂ‘lJ"U’flllumLﬁﬂx‘lf‘fﬂﬂwﬂﬁ’ﬂN11!"1]?]0 PIC16F877

—h

REN-T RIN-G RAY-D R-1 R- NN RN R
IRP Rt [ R | TO Z [ S ]
kit 7 it

3
O

U210 53enmod STATUS

'
o 9

o 4 ) sy a
3,790 T W Lﬂuiﬂﬁmﬂi'ﬂuﬂﬂﬁ’mﬁ"iﬂﬂ;j msw“lumiﬂﬁzmawama

a ]

-y ' W A a a o 8 = Y] L] T
aginmans vedanszyhHmEimans w nasfimihiidudinarlunsdwiuaouzan
Output T&s /O PORT Bnday
] A o = = [
4. Program Counter (PC) Lﬂuﬁmmmwmw%izu Address YD Program
:;c @ 4 & % ar ¥ ar dv
Memory Niaeavhinisilazuiana Faeziilu Counter w17 13 bits Taoialuuds Counter 7211
4 ol ) /[ N A C P a 1\ . o
Wniin 1 peqesiiinsdszutavafmidanaiy 1 ase Fesifuaeaideduniaveiids
Ao lvziin1slseinana wimnlszuladids JUMP @7 counter 9¢HAUNINDA WU
Ade JUMP 1ud199904
d ' g ¢ o w ) a4 o ¥
5. Stack (HumvwanuiidrseadMiALANEY PC Awa 13 bits Tnuinudeyald 8
Y a 1 3 g M L] VoA od @ Y
sea Taofludwnisues PC Wudledinids CALL uazasanmyennndeenlilfapc el
f1d1 RETURN Toomsifuosiiuniu LIFO(Last In First Out)
of ¥ ::
6. PORTA, PORTB,.. JNUATDIUZY0I PORT 119
¥
o o ar ] =1

7. TRISA, TRISB,...1¥fmuafinniaves PORT wuq 1w ladlu Input #139 Output

o <3 <1
Tautdmua ity 0 vzl Output 8119080 1 9zl Input

ot A o
8. $9m@pd CCPICON uaz CCP2CON @hisamwainiuguluga CCPluaz

CCP2(Addrcss 17h,1Dh)

L-0 -0 R0 AW-0 RW-O WD RAD RO
b= ] = ] CCPXX | CCPxY | CCPxM3 | CCPxM2 | CCPadtl | CCPXMO
Ht7 Lt Q

s1i2.11 331907 CCPxCON

a8
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2.2.2.8 msmalulvua PWM

~ o

Tuga  ccpx  sehufiadyanoTugodumennuniiedad  (Pulse  Width

oo

Modulation:PWM) Auazdea 10 U Fyans PWM Hed1aeedananniav RC2/CCP1 #ib
RC1/T10SI/CCP2
1 ManME 3 eI PWM
o ] Ve o y o @
® fimuadildunidaens PR2 ot muanunavesdgygia PWM
o (=) ; o =4 a7 ] .4 | w e 1
* dmuamadd lufa Tnudoudeyaailuiiames COPRxL Taufuiin 5-4 U843
Semand CCPxCON
e Awualifuweda RC2/CCP1 H3a RCI/TIOSVCCP2 haodumiody
e o de A I=lE
nanenvosdamna PwM Taomandesiiaf 2 uie 1 vesiimead TRISC
° 9 = e d = o Id
o dmualimufisinameives TMR 2 uazdwidanmsiauyes luwes2

o dmualiluga copx viamiuTnum PWM

Lty Cyche Popers r_..CCP“.O'.‘.‘!":‘\:s:d:-
CoPRIL I

%___

I CCFASH |Siel . I
1

St RCHCCP

Corgaramy 7 Q

AL

THR2 (Mot 1)

TrRISC2>

Hote 3: Tre B-Lat trmer & 2cngsterated swih 2401 exrrner o
Ao o I Es o tha pressleer, o oroan t00e e
base. |

suUfiz.12 mavihauvealuga copl eadedayanu PWM

107U 2.7 wag 2.8 uiiTuga ccpx Fuausives TMR2 asiiuiusuwiiy
PR2 fiwIMe35A RC2/CCPIN38 RC1/TIOSICCP2 zifinanin “1” uazﬂaﬁmu:aqmﬁuuﬁ’q
e TMR2  smndeiudadiudulinl  wdanus @i ldeditmuailuismees
CCPRxL 1% 2 inlu CCPxCON axgnaianen 1l CCPRxH uaz 2 finluniasanud i

A ) = w v ' = o =) A A 1 rg & g A 3
!.WBL'II'EUUWIUUﬂUﬂﬂH TMR2 1Lﬂ$ﬂ1ﬂ‘if‘flﬂmai‘)i 2 UA FUWUMULLTDUIUNISNAUDUDI D
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}

@ 1 t o 1 oo ) 3 o ar

W1 2 agueiiiu azdedynn ) inlduiwese Re2/cept wiaRCI/TIOSICCP2 AdNTYL
=] L] 1 Q’.:' ;’ L) 1 o = f?: =y ar

Q070 “0” uasAaaDIzadIrIILIUNIZAIAMEY TMR2 IMIAUPR2 Bnnsa Aozifadaain
= =] - g4 1 [ o ' q‘. 5 o =y

andn “1" iwWumsiSuduseulvuvasdyana uazagiauiusevauiunseidimidme

Waldisable)

" Prricd .
] "
_,..__.! l I | [
ol .
[ C}'Cl: ' 1
. a [
] 5 a
. v THR2-eR2
| ] 1 3
. TAIR2 » Duey Cy=e
[ ]
THIR2 = PR2

712.13 l0AyRuRIF N PWM

' s ay = [ A g J dy = ¥

A mnavesdyam PWM Aadsvumniiaunsan/soundasldaasanm 9in
mslavuai CCPRxL uaz 2 1dnlu CCPxCON usfivaaniaImisnnutnldenula

¥
Tuldawndngngamsiiau udimuadwesmivaainiluiiames Pr2 Tml dalu
o el 9 3 Pl ) 1 e d’ = 9 3
Y PWM Nad1eiutmusasinuamifan lada ldaua nuaeans
2, msdmuamunavesdagin PwM i'ldTasmsdvudeyaniluiiameipre G

Fawaimiunaives nwed 2udnihdives PR2 ISILMMIAINILNEIYRITYaNH PWM
as 1 e 4 U =l o
AInWeIFYaIs PWM = (M IuS0ames ym2+1) x 4 x Toox MSanaansvey TMR2

i o ) o v g a =
Tauf T,y AomunawesdygianndnmaninintluTing

=t (-3 o =
AR IR NInuaf 1L Yy I ay
AMDVOIFYY I PWM = I/ANINWeIT e PWM

¥
a | ] = o o = et o
3. mIsmuamadd lnfavesdaaia PwM hldTasmadoudeyallissianes
r w A -1 o o o ar ar
CCPRxL 3208110 5-4 ¥9339mAns CCPxCON Midensofmuannudidsavedoy v

iy 4 = = 9 =) o ] = ' 3 9
pwM Idqegais 10 1 Tao 8 Taunczlddoyaidmnnd cCPRxL daulu 2 fiadwlydoya

Tuila 5-4 v0939mmeS CCP1CON



AR N avOITYYI PWM ~(CCPRIL:CCPICONSS:4>), x Ty,

Taoh T, AomunavesdyainuiRnmdnmiseduiug

aliFtomesenuas nanlugtlseguduy

4
4. ATMNLIDIAYDS PWM wWAUsENUY

T
=3

azuAgIqRveIdgIm PWM s duiuffunmafis

anfanamed

f

A s
lo (‘_'_*—)
UM (Fo) = o rwwa® N

Taudi £,
fp
N fin anlSmnawed i nwed 2

log 2

o FOANNDVDIT Y PWM Anrinedhu Hz

Ao anulvesdyguininmdnivtiaeiiy iz

wr [ A T 1 a/
doy i PWM exilaniuozs@uagegailiontvosdimnameaiwiiu |

A195192.4 AIDHWNIUINATNBLZ A LBZIBUAUBIT YR8 PWM Hinnud 20 Miz

[ =Y o 1
alSanampsuns nwss 2 Tuwsmzini
HuA ANNdvBIdy g muIdm uas

ANINDYBIT R PWM '
1.22 4.88 19.53 78.12 1563 | 2083
(kHz)
AfSmnmans (1, 4, 16) 16 4 1 1 ! !
Midmans PR2 ¢« FFh FFh FFh iFh 1Fh 17h
ARz BoARge (Tn) 10 10 10 S 5 s

2.2.3 nwowos i nszuansg

2.2.3.1 Insariamshiianvvesuame s W nTouans e

vowesiznyuRaoiin 1ATuLs s i

1 [y 1 =] o ¥ a [ ¥
ﬂizLtﬁul‘r‘fﬁﬂ'nﬁlﬂﬁ"]ﬂﬂﬂﬂ'NWMLLNL’Hﬂﬂ ﬂ'lslﬁLﬂﬂLL'NNE‘lﬂi‘ﬁﬂl'ﬂa"lﬂ'ﬂyu

4 A (Y ¥ A 1 o =
°]NL‘MﬂﬂﬂﬂuiQﬂu‘lﬂﬂi\iﬁﬂﬂuﬂﬁx‘m?uﬂﬂ&'lﬂﬂ




When electinie currant
passes through a coilin
a magnetic field, tha
magnetic jorce
produces a torgque
which turns the
DC motor

Magnetic force

Electric —
| E—
curent supplied { . “'”-B,
externally through ‘!7 Bcts perpendicular
to both wire and

a commutator W
‘magnetic field

[ Ed
jiz.14 mahaoudesduvesunney

o - J c:? 3
'U‘LlWQMﬂﬁllﬁﬂﬂLﬂﬂﬂJuuﬂ’ﬂﬂ%’m

F = Bil
o F = usiiatnuudninie (HIAU)
B = anunimivauuidinidn (tnaran)
i= nszueilualudni onual$)
1= A48 1IUDIA I (1un3)

y ¥
= A w 1

{ o ¥ ] o Y @ o ::'
w39 F anediy szeglunuaiidsmnduaunmalivan waznszuadiimludniniug
=y o o o 1 o o =

Tan Aoniimmas (Commentator) iudam1 I Aszua Inarmudnh 1 lunanudosasmam

y: [l =1 ] q‘: & o 9 = = = E= 1 ar ] 1 A
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L298

DUAL FULL-BRIDGE DRIVER

» OPERATING SUPPLY VOLTAGEUPTO 46 V

s TOTALDCCURRENT UPTC4 A

n LOW SATURATION VOLTAGE

» OVERTEMPERATURE PROTECTION

u LOGICAL "0" INPUT VOLTAGEUP TO 15 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monolithic circult in a 15-
lead Multiwatt and PowerS020 packages. It is a
high voltage, high current dual full-bridge driver de-
signedto acceptstandardTT Llogiclevels and drive
inductive toads such as relays, solenoids, DC and
steppingmotors. Two enableinputs are providedto
enabieor disablethe deviceindependantlyof 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 con-

BLOCK DIAGRAM

Multiwatt15 PowerS020

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

nection of an external sensing resistor. An additional
supplyinput is provided so thal the logic works at a
lower voltage.
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ABSOLUTE MAXIMUM RATINGS
Symbol Parametar Valuse Unit
Vg Power Supply 50 v
Vss Logic Supply Voltage 7 i
V1, Ven Input and Enable Voltage 0307 v
la Peak Output Current {each Channel)
- Non Repetitive (t = 100us) 3 A
—Repettive (80% on —20% off; tan = 10ms} 25 A
~-0C Qperation 2 A
Vsans Sensing Voltage ~1t02.3 "
Plot Total Power Dissipation (Tcase = 75°C) 25 W
Top Junction Operating Temperature -25t0 130 °C
Teag T |Storage and Junction Temperature —40to 150 °C
PIN CONNECTIONS (top view)
/ l R 15— ——2 CURRENT SENSING B
14 3 OUTPUTA4
'@' [l m—— OUTPUT 3
122 T INPUTH
AR —— ENABLE B
o {3 NPUT3
h Y =c S =0 LOGIC SUPPLY VOLTAGE Vgg
ultiwattls = Ty anp
7 — INPUT 2
6 [ D ENAHLEA
SO INPUT 1
4 [ SUPPLYVOLTAGE Vs
R gl
2 | OUTPUT 1
\ J P | (avavavive | CURRENT SENSING A
Z TAB CONNECTED TQ PINB DASINZ{0A
y
GND Ej 1 20 T3 GND
Sensa A 1 2 19 ] SenszeB
Ne T 3 18 1 NC.
Cutl [—f 4 17 1 Out4
owz {4 s PowarSO20 ¢ — ous
Ve ) 6 15 1 Input4
Input1 R 7 14 [~ Enable B
Enables 1 8 13 ] Input3
Input2 =1 9 12 ] vs§
GND [ 10 11 ] GND
DOSIN238
THERMAL DATA
Symbol Parameter PowerS0Q20 Multiwatt15 Unit
Rinj.case | Thermal Resistance Junction-tase Max. - 3 °Crw
Rizjamb ] Thermal Resistance Junction-ambient Max. 13 (M 35 “CIW

{*) Mounted on aluminum substrata
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L.298

PIN FUNCTIONS (refer to the block diagram)

MW.15 PowerS0O Name Function
1:16 2,19 Sense A, Sense B {Between this pin and ground is connected the sense resistor to
contrd the current of the load.
23 45 Out 1; Out 2 Outputs of the Bridge A; the current that flows through the cad
connected between these two pins is monitored at pin 1.
4 6 Vs Supply Voltage for the Power Output Stages.
A norHnductive 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,
6;11 8;14 Enable A; Enable B | TTL Compatible Enable input: the L state disables the bridge A
{enable A) and/or the bridge B {enabk 8).
8 1,10,11,20 GND Ground.
9 12 V8§ Supply Voltage for tha Logic Blocks. A100nF capactor must be
connected between this pinand ground.
10; 12 13,16 Input 3; Input 4 TTL Compatible Inputs of the Bridge B.
13,14 16;17 Out3; Out4 Outputs of the Bridge B. The curent that flows through the load
connected between thesa two pins is monitored at pin 15.
- 318 N.C. Not Connected

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

Symbal Parameter Test Conditions Min. | Typ. | Max. { Unit
Vs Supply Voltage (pin 4) Operative Condition Vin+2.5 48 v
Vas  {Logic Supply Valtage (pin 9) 4.5 5 7 Vv
Is Quiescert Supply Current (pin4)  [Ven=H: £ =0 Vi=L 13 22 mA
Vi=H 50 70 mA
Ven =L Vi=X 4 mA
lss Quiescent Current from Vss (pin8) [Vea = H; L =0 Vi=L 24 36 mA
y Vi=H 7 12 mA
Ven =L V=X +] mA
WiL input Low Voltage ~£.3 1.5 v
{pins 5,7, 10, 12)
Vi (loput High Vaoltage 23 VSS \
(pins 5,7, 10,12)
li Low Voltage Input Current vi=L -10 pA
{pins 5,7, 10,12)
i High Voltage Input Current Vi=Hg Vss 0.6V 30 100 pA
{pins 5,7, 10,12}
Ven =L |Enable Low Voltage (pins 6, 11) -0.3 15 \
Ven=H |Enable High Vottage (pins 6, 11} 23 Vss v
lon =L |Low Voltage Enable Current Ven = L —-10 WA
(pins B, 11}
len =H |High Vo'tage Enable Current Ven = H < Vgg 0.6V 30 100 HA
(pins 6, 11)
Vegsargey | Source Saturation Valtage I =1A 095 1.35 17 vV
I =2A 2 27 vV
Veesatils | Sink Saturation Voltage L=1A (5) 085 1.2 18 \')
k. =2A (5) 1.7 2.3 v
Veesat | Total Drop L=1A (5) 1.80 az v
iL=2A (5) 4.9 1
Veens | Sensing Voltage (pins 1, 15} -4 ) 2 v

7

313




L2938

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
T {V) |Seource Current Turn-off Defay 05Vito091. {2);(4) 1.5 s
T2 (V) |Source Currant Fali Time 68l o011l (2);(4) 02 ps
T3 (M} [Source Current Turn-on Celay 05Vito 0.1l {2)¢4) 2 us
Ta (V) |Scurce Current Rise Time D41, teD91  (2);(4) 0.7 ps
Ts (V) |Sink Current Turn-off Delay 0.5Vito 091, {3);{4) 0.7 us
Ts (V) §Sink Current Fall Time 09I 0011l (3;(4) 0.25 s
Tr (V) |Sink Current Turn-on Delay 0.5Vito 0.9  {3);{4) 1.6 us
Ta (V) |Sink Current Rise Time 01N 0081 (3){4) g.2 US
fc (Vi) |Commutation Frequency L = 2A 25 40 KHz

T1 (Ven) [Source Current Turn-off Delay 05Vanta 09 (2); () 3 us

T2 (Ven} |Source Currant Fall Time 091, O1L  (2);(4) 1 ps

T3{Ve} |Source Currert Turn-on Delay D5 Verto DMl (2);(4) 0.3 Hs

T4 (Ven) |Source Cusrent Rise Time 01§ 0091 (2);(4) 0.4 ps

Ts (Ven) |Sink Current Tum-off Delay 0.5Vento .91 (3);(4) 2.2 Hs

Te (Man) |Sink Cusrert Fall Time 090 toQ. 11 (3);(4) 0.35 us
T7{Ven} |Sink Current Tumn-on Delay 0.5Vento 0.9 0 (3% (H 0.25 us

Ta (Ven) {Sink Current Rise Time A1l tod9l. @hE) 0.1 ps

1} 1)Sensing voltags can be —1 V for ! < 50 psec; in steady state Veew min> —0.5V,
2) See fig. 2.
3) Sea fig. 4.
4) Tha load must be a pureresistor,
Figure 1 : Typical Saturation Voitagevs. Output Flgure 2 : Switching Times Test Circuits.
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L298

Figure 3 : Source Current Delay Times vs. Input or Enable Switching.
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Figure 4 : Switching Times Test Circuits.
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Figure 5 : Sink Current Delay Times vs. Inplit 0 V Enable Switching.
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Figure 6 : Bidirectional DC Motor Control.
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Flgure 7 : Forhigher currents, outputs can be parafleled. Take care to paraliel channal 1 with channel 4

and channel 2 with channel 3.

Tt

APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER OUTPUT STAGE

The L298integratestwo poweroutputstages(A; B).
The power cutput stage is a bridge configuration
and its outputs can drive an inductive load in com-
men 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
axtarnalresistor (Rsa ; Rsp. ) ailows to detect 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.
TheIninputs set the bridge state when The Eninput
is high; a lowstate of the En inputinhibitsthe bridge.
Ali the inputs are TTL compatible.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foraseen hetween both Vs and Vss, to ground,
as nearas possible to GND pin. When the |large ca-
pacitor of the power supply is too farfromthe IC, a
sacond smaller one must ba 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 1.C.

7

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

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

3. APPLICATIONS

Fig 6 shows a bidirectional DC motor control Sche-
matic Diagram for which only one bridgeis needed.
The external bridge of diodes D1 to D4 is made by
four fast recovery elements {tr £ 200 nsec) that
must be chosen of a VF as low as possible at the
worst case of the load current.

The sense outputveltage canbe used to control the
cuirent amplitude by chopping the inputs, or to pro-
vide overcument protecticn by switching low the en-
able input,

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

When the repetitive peak current needed from the
load is higher than 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.
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L298

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. LE508,
stepper motor ; the needed signals to drive the in-

puts of the L298 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 Bipotar Stepper Motor Circuit.
This circuit drives bipolar stepper motors with winding currents up to 2 A. The diodes are fast 2 A types.
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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 Bipolar Stepper Motor Contral Circuit by Using the Current Controller L6506.
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