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Project title Robot Arm Picking the Object on a Conveyor Belt
Name Mr. Phongpan Roothamnong ID. 52361987

Mr, Anirut Thongsukdee ID. 52362335

Project advisor Dr. Mutita  Songjan
Major Electrical Engineering
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Abstract

This project is to design and build the robot arm that looks similar to a human amm and
hand. This robot arm consists of four sections and four joints including a handle at the end. This
robot arm has the ability to pick and place the light weight object from one location to another
location. It is controlled automalically by the microcontroller system. The DC motors are used to
move the links and joints in order to function the robot arm automatically. The potentiometer is
used to determine the exact position. The results show that the robot amm can move the object to

the desired position correctly.
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L298

DUAL FULL-BRIDGE DRIVER

= OPERATING SUPPLY VOLTAGE UP TO 46 V

» TOTAL DC CURRENT UPTO4 A

» LOW SATURATION VOLTAGE

» OVERTEMPERATURE PROTECTION

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

DESCRIPTION

The L2898 Is an integraled monolithle ¢ircuitin a 15-
lead Multiwatt and PowerS0O20 packages. It is a
high voltage, high current dual full-bridge driver de-
signedto acceplstandard TTL logiclevelsanddrive
inductive loads such as relays, solenolds, DC and
sleppingmotors, Two enableinpuls are providad to
enableor disable the devicaindependentiyof the in-
pul signals. The emillers of the lowar transistors of
each bridge are connactad togetherand the corre-

Multlwatt16 Powprs020

DRDERING NUMBERS : L208N (Multiwatl Vert.)
L288HN {Multiwatt Horlz.)
L208P {PowerS020)

nactionofan externalsensing resistor. Anadditional
supplyinputls provided so thal the logic works at 8

sponding external lerminal can be used for the con- lower vollage.
BLOCK DIAGRAM
+¥g 3 out
auTh ﬂgl VONF ? 6
) 3 Y o m

] 2 3 &
‘(n:'— 3 ") ‘g'
1
3
&l y 10 gl
%‘ [ " EnB
¥ | ] [T —0
SENSE Ao—ﬁ: - _L -—;;osm 8 seun
* g

Jonuary 2000

1713
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L2938
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unlt
Vs Power Supply 50 v
Vss Logic Supply Vollage 7 v
ViVen |lnputand Enable Vollage 03107 \
lo Paak Outpul Guirent (each Channel
~ Non Repelitive {t = 100u5) 3 A
—Repeatitive (80% on -20% off; ta, = 10ms) 25 A
-DC Operallon 2 A
Vians Senzging Vollage -1l023 \'
Pt Total Power Dissipation (Teass = 75°C) 25 W
Tap Junction Operaling Temperalure -25t0 130 i
Teg. T} | Slorage and Juncbon Tempemluo —40 to 160 =C
PIN CONNECTIONS (top view)
K u ~ s ) CURRENT SENSING B
Wl outRruT4
‘$‘ [} F— oUTPUT 3
12 D INPUT4
L1 e— ] ENABLE B
L[ eme— T
T LDOIC SUPPLY VOLTAGE Vgy
Multlwattis Y —
A e— INPUT 2
6 LT ENAREA
s> IRPUT 1
4 [ SUPPLYVOLTAGE Vg
.$, I > outruTz
2D oUTPUTH
\ f e YD CURRENT SENSING A
Z B CONNECTER TO PINA & Msteld,
/
GND [ 1 2 [ eho
Sense A [ 2 18 ] Serse B
NC. [ 3 18 [ NC.
ot 4 4 17 [ ou4
ot2 —J s PowerS020 15— ous
VA e [ 15 =7 InpAd
puty 1 7 14 ] EnsblaB
EnabloA ) @ 12 ™7 Inpint3
tpul2 ] 0 12 ] vss
eND ] 10 11 7 N
[r Lo rd
THERMAL DATA
Symbol Paramaeter PowerS020 Multiwatt1is | Unit
Rinjeass | Thermal Resistance Jundioncase Max. - 2 /W
Rppws | Thermal Resistance Junclion-amblent Max 13 35 ‘CIW

{*) Mouriad on ahamimem subsirate

2113
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L298

PIN FUNCTIONS (refer to the block diagram)

MW.168 | PowerSO Name Functlon
1;16 219 Sanse A; Sense B |Between this pln and ground Is connecled the sense resistor to
control the currert of the lcad,
23 4;5 Out1;0u2 Outputs of the Bridge A; tha curent that flows throughihe load
connected between these two pins Is monitored at pin 1.
4 6 Vg Supply Vollage for the Power Oulput Slages.
A nordinduciive 100nF capacitor musl be connected betweer this
pin and ground.
67 7.9 Inpul 4: Input 2 ITTL Compatible Inpuls of ihe Bridge A.
611 8,14 Enable A; EnableB J'ITL Compalible Enabla Input: the L state disables the brdge A
{enahla A) and/or tha bridge B (enable B).
8 1,10,11,20 GND Ground.
) 12 VSS Supply Valtage forthe Logic Blocks. A100nF capacior must be
connected between this pin and ground.
10; 12 13;16 Input 3; Input4 | TTL Compslible Inputs of the Bridge B.
13; 14 1817 O 3; 0w d Quiputs of tha Bridge B. The currenl that fiows through the load
conneded between Lthesa two pins Is monitored at pin 16.
- 3;18 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs =42V; Vss =5V, T) = 256°C; unless otherwise specified)

Symbol Parameter Teat Condltlons Min., | Typ. | Max. | Unit
Ve  |Supply Voltage (pin 4) Opemfive Condition Vin +2.5 46 v
Vgs  |Logic Supply Vollage (pin 9) 4.6 ) 7 \J
Is Qulescart Supply Curent (pind)  [Vem=H; L=0 Vi=L 13 22 mA
Vi=H 50 70 mA
Ven = L VizX 4 mA
les Chiescert Currert from Vss (pin9) [Vea=H; L =0 Vi=L 24 a6 mA
VisH 7 12 mA
Vea = L Vi=X ] mA
Vi |Inpul Low Voltege 03 1.6 A
{pins 5, 7, 10, 12)
Vi |input High Vollage 23 Vss v
(pins 5,7, 10, 12)
T Low Voltage tnput Current Vi=L -10 pA
{pins 6, 7, 10, 12)
lst High Voltage Input Current Viz H 5 Vg5 0.6V 0 100 pA
(pins 6,7, 10, 12)
Vo =L |Enable Low Valtage (pins 6, 11) -0.3 1.6 \'J
Ve H [Enable High Voltage (pins 6, 11) 2.3 Vs v
len =L JLow Voltage Enatte Current Ve =L -10 pA
{pins 6, 11)
lson = H |High Voltage Enable Curent Vo & H € Vss 0.6V 30 100 pA
(pins 6, 11)
Veesaipn | Source Seturation Vollage l=1A 0.85 1.35 1.7 v
I = 2A 2 2.7 v
Vcesugy |Sink Saturation Voltage lL=1A (5) 0.85 1.2 1.6 A"
l=2A (5) 1.7 23 v
Veeawt |TolalDrop k=1A (5) 1.80 32 v
L=2A (5) 49 v
Viwa |Sensing Vollage (pins 1, 15) -1 (1) 2 v
‘7’ aa
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Figura 7 : For higher currents, outpuls can be paralieled. Take care to parallel channel 1 with channel 4

and channel2 with channal 3.
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APPLICATION INFORMATION (Refer to the hlock dlagram)

1.1. POWER OUTPUT STAGE

Thal288intagratestwopowaroutputslages(s,; B).
The power oulput stage Is a bridge configuration
and ils outputs can drive an Inductive load in com-
mon or differenzialmode, dependingon the state of
the inputs. The cument that flows through the load
comes oul from the bridge at the sense oufput: an
extemalreslstor (Rsa ; Rss.) allows todelect the in-
tensity of this cument.

1.2. INPUT STAGE

Each bridge s drivan by means of fourgales the in-
put of which are In1 ; In2 ; EnAand [n3; In4; EnB.
The Ininputs set thebridge slate when The Eninput
is high; a lowstale of lhe Eninputinhibilsthe bridge.
All the inputs are TTL compatible.

2. SUGGESTIONS

A non inductiva capacitor, usually of 100 nf, musl
be foreseen belwesn both Vs and Vss, to ground,
as near as possible lo GND pin. When the large ca-
pacitor of the power supply s loa farfrom the IC, a
sacond smaller one musl be foreseen near the
L298.

The sense resistor, not of a wire wound typs, must

be groundednear the negativa pole of Vs that must
be nearthe GND pinof the |.C.

Eachinput must be connected to the source of the
driving signals by means ol a very shortpath.

Tum-Onand Tum-Off : Bafore lo Tum-ONthe Sup-
ply Vollageand beforeto Turnit OFF,the Enablein-
put musi be driven lo the Low slate.

3. APPLICATIONS

Fig 6 shows a bidiractional DC mo'or control Sche-
matic Diagram for which only one bridgeis needed.
Tha extamal bridge of diodes D1 to D4 Is made by
four fast racovery elements {lr < 200 nsec) that
must be chosan of a VF as low as possible at the
worslcase of the load current.

The senseoutpulvollage can be used lo control the
cumrent amplilude by chopping the inputs, or lo pro-
vide overcurrent protection by switching low theen-
able input.

The brake function {Fast motor slop) raquires thal
the Absolule Maxlmum Raling of 2 Amps musl
never be overcome.

When the repelitive peak curment needed from the
load is higher lhan 2 Amps, a paralleled configura-
tioncan be chosen (See Fig.7).

An extamal bridge of diodes are required when in-
ductive loads are drivan and when the inputs of the
[Care chopped; Sholtkydiodeswould be prelerred.
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This solution can driveuntit 3 Amps In DC operation Fig 10 shows a secaond two phase bipolar stapper
and until 3.5 Amps of arepetilive peak curent, motor contro) circuit where the currant is conlrolied

OnFig 8ilisshownthedriving ofa twophasebipolar by the 1.C.L6506.
steppear motor ; the needed signals to drive the in-

puls of tha L298 are genseratad, in this exampls,

from the IC L297.

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

Flgure 8 : Two Phase Bipolar Slepper Molor Gircuit.
This circuit drives bipolar stepper molors with winding currents up lo 2 A The dicdes are fast 2 A types.

e

“.L_l:?:‘l":;lwnr

»F

:
S
i

it

VESs12V@I=2A

Rg1=R5;= 060

D110D8 = 2 A Fast diodes { trr < 200 ns
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Figure9 : SuggesledPrinted Circuit Board Layout for the Circuil of fig. 8 (1:1 scala).
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Pin Dlagrams — PIC16F884/887, 44-Pin QFN

44pin QFN
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PIC16F884/887 44-PIN SUMMARY (QFN}

TABLE 4:

AL ﬁ_

W"

el 1] L

— NG jpocormecy

I

P18

PG |

FID

CiMt-

L

C12MY-

Cian-

A

A | ca

ANID

At

el

2

A

10

Sl
12

W

15
B

11

18

M

13

At

RAS

RECY

R

Nobs 1 PUHIpa:ivaied ooty wih exdena MCLR condquraion.




Pin Diagrams - PIC16F884/887, 40-Pin PDIP

40-pin PDIP

RESRRT WP —— [
RANANVULPWCI2ING- «— ]
RAUANICI2INIL. =[]
RAYANZVRE-/CVRERIC2INe +——
RAVANSNVREFHC (NG =—]
RMMICKUICIOUT «—[]
REVANS ~—[]

REVANG +—[]

REVANT ——[]

Vo0 ees [

ves [

RAROSCORLKOUT ]
ROOTIOSOMICK! s ]
ROITIOSICCP2 o [
RCASCHECL o]

RDO ‘———bt

ROl — ]

0 00 =) Ch O & GO P =

3_——-#—-—.-9—#-—-
O 00 N O G D - D

\J

DREREERBNERSYSELRu8ES

] +—— RBIACSPDAT
[] «~—> RBMCSPCLK
[ — RENANIVTIG
] = REAANT

] +—— RE1IANI0C 123
] a—n REIANI2ANT
] ~— Voo

]~ Va8

] +—e RDIPID

] ~— RDGPIC

[] +— RD4PIB

] e RD4

]« RCTRXDT
) «—a RCHTXCK
] +— RC¥SDO

(] +—s RCA/SDVSDA

[ — RD2

] = REVANDPGINCI2IN-
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PIC16F884/887 40-PIN SUMMARY (PDIP)
0 [Pin| Analog |Comparstors]  Timens ECCP [EUSART| M33P |intemupt|Pullop|  Bask

[RA|2 [R

TABLE 3:

OSCUCLGN

R
R
\,Z.N

ma

L PG

PID

) TIOBOTICH |

Ti08

Cl2N1-

Cld

CIae

clae-

ANL

.AN12

ANHD

ANEY

AN

3

T

13

)

u

38

18
L A7

18

191
21

.

39

12
3

RA1

AL W | AN | -

Mol 1; PUUp acivaied orfy W extsnal UCLR condigurason.




Pin Diagrams - PIC16F884/887, 44-Pin TQFP

44-pin TGFP

RXDT o= /39939885883 J NG
RC? m__%m

2 Vi +«— RCUTIOSOTICK
RDSPIB eami3 33 ~—— RAROSCUCLKOUT
RDAPIC +—e T4 P =— RATIOSCI/CLKN
RDTPID o 5 2 — Vs
Vas —~Cm)8  PICISFEBLSRT  28H>~— Voo
Voo —r17 27— REYANT
RBYANIOLIZNS. +— o e Ron
REJ/ANS ~— CTT) 10 [ — RASANASSIC20UT
REBYANAPGWC 12N2- «— 1 14 ~— RAUTOCKECIOUT

NOYTY OO
-

il
i

RESASCCR
RAGFANOANLPYVAYCI2ZING- =
RALANYVCIZING =
RALANINAREP-CVREFIC AN ——
RANANANREPHC 1IN —
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TABLE 5: PIC16F884/887 44-PIN SUMMARY (TQFP)

63

W0 | Pin| Analog [Comporators] Tiwn | EccP [EusaRT| MasP |intemut|Puitap]  Bask
T B AP e | = . | = | =1 = 1 =1=1 =
RA 20 ANt | ciam. - - -1 = | = | — —
RAZI 2V F AR | CEs. | e o T - U P = | \REFICVREF
Rl 2] AN CiNs - - — - - - VReEr+
M3 = [oour |- -ToeK - | - R S N S e
ms| 24| au | c2our - - - | &8 | - | - -
I — — = T =1 =1 =

mr| 0| - - - - - -1 =

real 8| M2 | —- | = ] = — |-— |G|

RE1] 9 | AN | ctmn - - P

2w M [ - | = | — R R |

RBI| 11 | AR | clan - = — | = | ¢

Real M| AN | = = | = | =1 =1]mw1c]

5| 15 | AN - | 7116 - | =] = | 10

mlw|] = | = [ =] =] =] =Tw

RB7| 17 - - - - - _ 10¢

RO| R -~ - |mosomed| = fi= | = | = =3
I - oy |Jeem | - | = | =] - -
Rl %) = - = JoceeAl = | - | — | = -
RCY| 37 - - - = - |SCKSCL] - - -
Rl @] - — 4 - | = |oosoa] - | -
ReS| 8| - - = = = | 0| = | < -
2T — — e T T —
re?| 1 - - - - |por| = | = | = —
= — - - = /7 A /2 | = -
rOs[» | - > — - 24 IVE | - -
3| | - - L > — | = | = | = —
Rl 2] — = - | =T = =1 =1=1"==
RDS| 3 - — — 4]} - e - - -
sl 4| - - > pIc | = | = | = | = =
RO7T{ S - - - ) - - - - -
TEIES - -} = =1 [ =1= = 2
REI| 2% | AW - - - - | = | = | = -
e ] - - - =~ | = | = | = | " [ ithw
-1 7] = - = - =] = | =] =1 Vo
-2 - — — - - | -1 -1 - Voo
— 6 . - - — — - - - — . w o
-]l - - - - - | = | = | = [ncpocman|
- B = - - - - = P va
mll B B - - = 4 = = | = | = [Npoom
—-|n| = - - - = | =] = | = [netooomsd
-] 12 - — — - - - = | _— [NCnocomec

Hobs 1 Pukp acivaied only wih extesnal NCLR ooniguraton.
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‘i'lﬂﬁzlaﬂﬂ Potentiometer



Standard Realst
e from 108 to 184 ohma
iance Tolerance.,.z15 %

“Erionian el ChiprAleTRIbE =25
Cparaling Temparatura
o= 107G 10 470 °C

Power Rating
LInBar TRPSY ....coneisiininen =, 05 WL
Audio TAPA( ..civireenren p— 0.25 watt

Maximum Oparating Yohiage

e

Railng Power Ratlo (%) 0

o SUEZ B B

0 10 20 30 40 X0 BD T¢ BD W WO
Amblenl Temperature (*C)
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- 130 o} Wi wi§
woen k- RS- s WO SRR (BB 0 BR
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ORERSONS: i
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Electrical characteristics: TESRAGHERE:

66

Total resistance

- LR

B:SK Q ~IM Q
other than B:5K Q ~500K Q (BEA4})

Total resisiance tolerance

C LY R

+ 20%
more than IMQ 2 30%

Raled power B:0.08W
by E other than B:0.04W (BL4P)
Max. operating vollage B:150V AC

BEEARE other than B: 100V AC (BEL4b)
Resistance taper A BC
MR {0 T
.\ R=R250K () 0.1% max. ol total resistance
is
N 10K Q <R<250K & 20 0 max.
8 1K
RgIOK O 10 O max.
Insulation resistance
- more than 50M (2 at DC 500V
Gang error

RymE

-40~0dB < ¢ 3dB




Mechanical characteristics ST fi -

Total rotational angle
3.3 )Y

300°+ 10°

Rotational torque
M

2 ~20mN.m ( 20 ~ 204gf.cm )

Rotation stopper strengih
iLIEE R

0.3N.m{ 3kglem)

Pushpullstrength
[} 3k q:

80N ( 8kgf ) max.

Click torque
c.Cc.lmn

5~30miN.m(51~305glcm)
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