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Abstract

This project is to design and build a robot to pick up objects from the shelf which has
three rows and three columns. It is controlled by the MSC-51 microcontroller using C language to
process the operation. The sensors are used to determine the position of the robot amm in order to
move the robot amm to the desired position. The results show that this system is capable to pick up

the items comrectly.
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Features

» Compatibla with MC3%-£1 Products

s 8K Byws of I Sysiom Programmable 18F) Flash Momory
= Endursnco; 10,000 Write/Eraso Cyclos

» 4.0V 1o £.8V Oporating Ranga

s Fully Sxatic Oporation: 0 Hz to 33 MHz

* Threo-lovel Program Momory Lock

= 266 x G-bit Intornal RAM

= 12 Programsmable WO Linos

* Threo {16-bit Tanor/ACountors

» Eight Inforrupt Sourcos

v Full Duplox UART Sodisl Channot

+ Low-powes Idio and Powor-down Modos

+ Intorropt Recovery from Powor-down Mode

* Power-ofi Fag

= Fast Programming Timo

+ Floxiblo ISP Progromeming (Byte and Pege Mode)
* Groon (PtHelido-froe) Packaging Option

1. Description

Tne ATEGSE? Is & low-powsr, high-padonmanc CMOS 8-bit microconiroler with 8K
bytes of in-eystem prograrmmahle Flash mamory. The davice is manufaciured using
AImers high-denslty nofvolalin memoly lechndiogy &nd le compatibis wih the ndus-
try-standand GOCS1 IneFuction et and pinout. The on-chip Fash akows tho program
Mamory i be reptogrammed IN-Eysiem or by & comventional NONVOIalks MemoXy pro-
grammar. By combining a vedsaine 8-bit CPU wiih in-system progeamynabie Fash on
& monolEhic chip, e Abmel ATEISE2 |8 a poweu microconirodar which provides a
nighly-fexible and cost-etfective solution i¢ many ambedoed control apphcations.

Tne ATBSSEZ proviced the fobowing siandard faatges: 8K byles of Flash, 268 bytes
of RAM, 22 /O Ines, Waichdog firnes, two data pointers, fhroe 18-bit imagoountors, a
st-vactor two-level intemupt srchitechurs, & full Cuplax sofal port, on-Chip oscialor,
and cock cirtuity. In addiion, e ATBSSS2 is deaigned with sialic logic for operaion
down D B0 requancy and SUPports TWo softwire sHloctabie power saving modes.
The ke Mode stcps the CPU white aflowing the RAM, imerfooamiens, seqal port, and
intarrupl eysieen o continue tuncioning. The Poner-doan mode saves ne RAM con-
lents but freazes e csclistor, duabiing A0 othar chip Amciions untl e ned Ndemupt
or hardware rogel.
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2. Pin Configurations
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3. Block Diagram
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FUﬁTSu PO PRIty e Luringnn

POWER RELAY
2 POLES—5 A LOW PROFILE TYPE

FTR F1 SERIES . ROHS cumphdnt

.. :L;:E:;olzepuswreny(mm 16,5 mm) employing m@'QC@ @@
« DPST/DPDT S A TV-3 rating avakable @@@

« Hgher lsolaton by empioying ranfomed Nsualion co
struction

Insulaton distance: 8 mm (Delaeen col and contac)
Dlalectric srength: 5 KV (bebween ool 3nd contact)
Surge strength: 10 &V (between call and contadd)

o Pin cortiguation compativie 1o VBFBR6Z0
« WL, CSA VDE, SEMKO, SEV, CQC, FIMKO, IMQ,

DEMKO, NEMKO recognized
+ RoHS compllant since daje cooe; 0434R
Please see page & for more indrmation

B ORDERING INFORMATION - 5A Rating Type
FIRFI_A A O Vv ="

— — o c—

[Example] @) @ () (@ (& (1}
{a) | Series Name FTR-F1; FTR-F{ Cenes

(&) | Contart Arrangement A : 2 form A DRST-HO)
< : 2 %arm C(OPOTY
1~} Coil Type A . By type (530 e\
js] : High teraitve type (400 mw)
«) Mominal yolope Qo3 1 3 VYOG (righ 2anatwe typd D" only)
cos (EvDL 012 12vDG O4B: 48 VDG
0D& 1§ VDC pia: 12VvDC 060: &0 VDC
o IVRL 024: 24 VOO 11 10 VDG
ie) 1 Contat MalerisiTY Type LY : Gold piste sfver tn oxide (stansdard type)
T 1 ot piate siver i ouide (TY-3 rading type, orly slandand make typa)
ly] Cutore: Designalion RG : Trancparency coref
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FTR-F1 SERIES

B REFERENCE DATA

Olsbeion of opérale and reease voitige Distriution of contact reeistance
[ it || " FIRFo0d
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Nonir voitage muliptying facker (%) Contact resistance ¢ )
4 hacharicel Mo tont . Exachiond Mo toat
g : ] MJ o -41,,,_
’ ¢ R ’ a4 P L
TS T A SN - v r—+
& & 1
_:::z:"'ﬁ gg_::-mm
E =rwarts —EpaCy T ————] -
EsS=arril | e
. ’;
[
’HIIO » 0 D pd : i @ oh
Opamiicm (x107) Opuir afioes { x109]
B DIMENSIONS
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Order this document by ULN2803/D

@ MOTOROLA
ULN2803
Octal High Voltage, ULN2804
High Current Darlington
Transistor Arrays

The eight NPN Darlington connected ransistors in this family of amays OCTAL PERIPHERAL
are ideally suiled for interfacing between low logic level digital circuitry (such DRIVER ARRAYS
as TTL, CMOS or PMOSINMOS) and the higher currentivoltage
requirements of lamps, relays, printer hammers or other similar loads for a

broad range of computer, industrial, and consumer applications. All devices SEMICONDUCTOR
feature open—collector oulputs and free wheeling clamp diodes for transient TECHNICAL DATA
suppression.

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

MAXIMUM RATINGS (T, = 25°C anxi rafing apply to any one devica in the
packege, unkrss olherwise noled )

Raling Symbol Value Unit
Oulput Vollage Vo 50 v
Input Voilage (Except ULN2801) vy g v A SUFFIX

- PLASTIC PACKAGE

Collector Currend - Contintious 'C °D0 mA CASE 107
Base Cuirenl — Continuous Ig 25 mA_‘
Operating Ambient Temperslure Radge Ta, Dlo+70 “C
Storage Temperature Range Tsig —5510 +150 “C
Junclion Termperature Ty 125 C PIN CONNECTIONS

=55°CAY
Do nal exceed maximum asrerd famil pey driver.

ORDERING INFORMATION
Charactarislics

Operating Dc L*‘
Input Temperature e
Davice Compalibllity Veg(Maxpic{Max) Range | St ]_"_‘

ULN2B03A | TTL, 50V CMOS

ULM2804A | B0 15V CMOS, PMos | O YR0mA ] Ta=0lo +70°%C

FLE AR FAELEF D
¥
FEEEEE EEE

g

4 Holorola, Inc. 1996 Rev |
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ULN2803 ULN2804
ELECTRICAL CHARACTERISTICS (T = 25°C, unless olherwise noted)
Characteristic Symbol Min Typ Max Unit

Oulpurt Leakage Cument (Figure 1} lcex HA
Vo =50V, Ta =+T70°C) All Types - - 100
(Vo =80V, T = +#25°C) Alt Types - - 20
(Vo =50V, Ty = +70°C, V; = 60 V) WLN2802 - - 500
(Mo =80V, To=+70°C, V=10 V) ULN2604 - - 500

Collecior—Emitler Saturation Voltage (Figure 2) VCE(sal) v
{Ic =350 mA, Ig = 500 pA) All Types - i1 1.6
{ic = 200 mA, Ig = 350 pA) All Types - 095 13
({Ig = 100 mA_Ig = 250 pA) All Types - 0.85 i1

Input Cusrent — On Condltion (Figure 4) 'I(on) mA
V=T V) ULN2802 - 062 1.25
(Vi=385V) ULN2803 - 093 1.35
(Vi=50V) ULN2804 - 0.35 0.5
=12V} ULN2804 - 1.0 145

Input Voltage — On Condition {Figrre 5) Vuom v
(Vce = 2.0V, Ig = 300 mA) ULN2802 - - 13
(VCE = 2.0 V. I¢ = 200 mA) ULN2803 - - 24
(VCE =20V, Ic = 250 MA) ULN2802 - - 27
(VCE =20V, I = 300 mA) ULN2803 - - 30
(VCE=2.0V.Ig = 125mA) ULN2804 - - 50
VeE = 20V, 1 = 200 mA) ULN2804 - - 60
(VcE=20V.1c = 27T3mA) ULNZ804 - - 70
VCcE=20V,Ic =350 mA) ULN2804 - -~ 80

Inpur Cumen — OR Corrdition (Figuie 3) All Types ligotn 50 100 - pA
{lc = 500 pA, Ta = 170°C)

DC Current Gain (Figure 2) ULN2801Y hFE 1000 - - -
WeE =20V, Ig =350 mA)

inpul Capacitance Cy - 15 25 pF

Tum-0On Delay Time lon - 025 1.0 i
[50% E| 10 50% Eg)

Tum—Of Delay Time on - 025 1.0 us
{50% Ej 1o 50% Eg)

Clamp Diode Leakage Currenl (Figure 6} TA=+25°C IR - - 50 HA
(Vr =50V} Ta = +70°C 100

Clamp Diode Forward Vollage {Figure 7} VE - 15 20 v
{If = 350 mA)

2 MOTOROLA ANALOG [C DEVICE DATA
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LM124

LM224 - LM324

LOW POWER QUAD OPERATIONAL AMPLIFIERS

W WIDE GAIN BANDWIDTH : 1.3MHz

B INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GROUND

il LARGE VOLTAGE GAIN : 100dB

B VERY LOW SUPPLY CURRENT/AMPLI :
375pA

B LOW INPUT BIAS CURRENT : 20nA

B LOW INPUT OFFSET VOLTAGE : 5mV max.
{for more accurate applications, use the equiv-
alent parts LM124A-LM224A-LM324A which
feature 3mV max.}

B LOW INPUT OFFSET CURRENT : 2nA

M WIDE POWER SUPPLY RANGE :
SINGLE SUPPLY : +3V TO +30V
DUAL SUPPLIES - 1.5V TO £15V

DESCRIPTION

These circuits consist of four independent, high
gain, intemally frequency compensated operation-
al amplifiers. They operate from a single power
supply over a wide range of voltages. Operation
from split power supplies is also possible and the
low power supply cuirent draln is Independent of
the magnitude of the power supply voltage.

o

N
DIP14

(Plastic Package)

-

D
5014

(Plastic Micropackage}

(Thin Shrink Small Oulline Package)

-

P
TSSOP14

PIN CONNECTIONS (lop view)

ORDER CODE
Part Temperature Gegiae
Number Range N 0 P
LM124 -56°C, +125°C . . .
LM224 -406°C, +105°C . . .
LM324 0'C, +70°C . . .
Example : LM224N

H = Dual in Line Package (DIP)

D = Smal Ouline Package (S0) - also avadable in Tape & Reel (DT)

P = Thin Shrink $mall Qulne Package (TSSOP) - only avallable In Tape
&Reel {PT)

Dacember 2001

Ouiput i 1 ]
Towverfing ingul 1 2 [

Non-imverting input 1 3 [

wet 4 [

Nonamverting nput 2 5 [

Inverting g2 6 [

olq
P

[] 14
] 13
] 12
1 11
] 10

Owpi2 7 [

] s

Oulped 4
Tnyerbog knput 4
Non-erting lnput 4

Non ivering Input 3
verting input 3
Oulpit 3

1113
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LM124-LM224-LM324

SCHEMATIC DIAGRAM (1/4 LM124)

Vee
1
®1d
GD seA L T 1000A

¢ as

7 -I-° s

-
Invarting G2 a3 -
Q7
inpul ~ [ ot Q4
; R
sC
. 4 i 1
Non;ll_'n;:‘ning ) '_[é [ Output
i a3
Q10 Qi2
e 1 1 @
a8 a2 A
Son
r C % r 77 % v GND

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter LM124 i LM224 [ LM324 Unit
Voo | Supply voltage £16 or 32 v
Vi Input Voltage -0.3 1o +32 v
Via  |Differential Inpul Voltage ! +32 v
P Power Disslpation N Suffix 500 500 500 mw
1o D Suffix 400 400 mw
Qulput Shoit-clrcuit Duralion 2 infinite
ln  |Input Current ¥ 50 50 50 mA
Toper |Opearting Free-alr Temperature Range -55 o +125 | -40to +105| Oto+70 *C
Tag  |Storage Temperature Range -65 to +150 °C
1 Either or both inpul vollages must nol exceed the magnitude of Vee' 0f Vee.
2

213

Shorl-circuits from the output (o VCC can cause excessive heating i Ve > 15V, The maximum outpul oufren! 5 approximalely 40mA independeni
of the magniude of V.. I%les tive dissipation can resull from grmﬁ\eaus short-circuil on al amplfiers Y

This cumend only exists when the votage al any of the inpul leads Is driven m tLis dye o the oolieclu-base pnction of the input PNP

lransistor becoming fooward blased and therehy a ast diodes clamps. In flion o this diode ac| there Is also NPN parasille aclien on
lhe IC ‘I:ihrr% this transistor action can cause me ou volage.s of the Op-amps to go lo Ihe Y vollage level (of to ground for a tange overdrive}

3
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MAX232, MAX232|
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS(M7L — FEBRUARTY 1689 —REVISED MARCH 04
S ———

Meets or Exceeds TIA/EIA-232-F and ITU
Recommendation V.28

Operates From a Single 5-V Power Supply
With 1.0uF Charge-Pump Capacilors
Operates Up To 120 kbit/s

Two Drivers and Two Receivers

+30-V Input Levels

Low Supply Current . . . 8 mA Typical

ESD Protection Exceeds JESD 22

= 2000-V Human-Body Model (A114-A)

Upgrade With Improved ESD (15-kV HBM}

and 0.1-pF Charge-Pump Capacitors is

Available With the MAX202

Applications

~- TIAJEIA-232-F, Battery-Powered Systems,
Terminals, Modems, and Computers

descriptionfordering information

MAX232 _.. D, DW, N, OR NS PACKAGE
MAX2321 ... D, DW, OR N PACKAGE
{TOP VIEW)

The MAX232 is a dual driverfreceiver that includes a capacilive vollage generator to supply TIAEIA-232-F
voltage levels from a single 5-V supply. Each receiver converts TIAVEIA-232-F inputs to 5-V TTL/CMOS levels.
These receivers have a typical threshold of 1.3V, a typical hysteresis of 0.5 V, and can accepl £30-V inpuls.
Each driver converts TTL/CMOS input levels into TIA/EIA-232-F levels. The driver, receiver, and
voltage-generator funclions are available as cells in the Texas Instruments LinASIC'™ library.

ORDERING INFORMATION

T PACKAGEH pART NUMBER®, | |MARKING
POIP () “Tube of 25 MAX2Y2N MAXZIIN
Tube of 40 MAX2320
S0IC (D) = o ook MAX232
PCOR - Tuba of 40 MAXZI2DW
soIc W) e e MAX232
SOF {NS) | Reelof 2000 MAXZIZNSR MAXZ32
POIP (N} Tube of 25 MAX232IN MAX232IN
Tubo of 40 MAX232I0
rclossc | SO Reel of 2500 MAXZ321DR rAxzsdl
Tube of 40 MAX2321DW
SOIC (DW) MAX23A
Reel of 2000 MAX232IDWR

LinASIC is a rademark of Taxas Inslumends.
 —

fPackage drawings, standard packing quardiios, thesmal dals, symbolization, and PCB design

quidelinas ore available at wenwy.i.comise/packags.

Please be awere that an imporiant notice conceming availabitity, standard warsanty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers therelo appears al the end of (his data sheei

mmlomumumuua{mmu
Frodech ccokaom ko w pi_"‘" drx-‘_

andgn] wprrealy,
eatiag of ol paramin.

' i ‘5’ TEXAS

Copyright @ 2004, Texas Instruments lncorporated

INSTRUMENTS

POST OFFICE BOX 655303 ¢ DALLAS, TEXAS 75265 1
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MAX232, MAX232]
DUAL E!A-232 DRIVERS/RECEIVERS

SLLSO47L - FEBRUARY 1989 - REVISED MARCH 2004

APPLICATION INFORMATICN

5V
J
Cpypass=tiF T
18 —]
= cat 1 uF
vee T™
1 cis 2 -
_E | -
Cl-T=1pF 3 Vgs > 86V
. c1- o
] ¢ Vs- —T—’ 8.6V
C2-~ 1¥F § o] 1uF
cz- *
1 D> >~ 14 £1a.232 Output
From CMOS or TTL 10 7
- g T E1A-232 Outpul
12
«-12 I -« ea232 mput
To CMOS or TTL ° 8
] ov T —"— E1a-232 Input
15
GND

{ €4 can be connected o Ve or GND.
NOTES: A Resistol vaiies shown are nommnal,
B. Nonpolarized ceramic capacitors as scceplable. 11 polarized tantalum or eleciolylic copacilors ate used, thay should be
connecled as shown. In addilion 1o Lhe {-pF capacilors shown, the MAX202 can operate with 0.1-uF capacitors.

Figure 4. Typical Operating Circuit

{if TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 7
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PC817 Series

PC817 Series

High Density Mounting Type
Photocoupler

# Lead foming type (Itype ) and taping reel type (P type ) are also available. (PC817I/PCB17P )
w8 TUV (VDE0S24 ) approved type is also available 4s an option.

M Features
1. Cwmrent transfer ratio
{CTR: MIN. 50% atlr= SmA .Vce=3V)
2. High isolation vollage between input and
output (Vi : 5 000V un)
3. Compact dual-in-line package
PCB4T : 1-channel type
PCB27 : 2-clhannel type
PCB3T : 3channel type
PCBAT : d-channel type
4. Recognized by UL, file No. E64380

N Outline Dimensions

B Applications
L. Computer tenninals
2. System appliances, measuring insinunents

3. Registers, copiers, automatic vending
machines

4. Electric home appliances, such as fan
heaters, elc.

5. Signal transmission between citevits of
different potentials and impedances

{ Unit - mm)

8 5105

0.5TYP
3‘0:; 0.5 3-5;* [-3-3

PC817
9542025 Inlernal connection diagram Intemnal conneciion diagram
- ®| l@ @@
rankmak [ 4] 3 \/
' 8 :
Anods mark_t2 25| © [v.i:
@i— 6 LOX7)]
o,s*gi
12# 76203
. 4, =05
£.3 el N i @ Anoda
b N ] S @ Calhode
(=20 0 4] oy ozﬁﬁo.l
HE o A B @ Emilter
k! l J&-‘ ol @) Caltector
= 0.5:91 0=0to13"
PC837
Internal connection Infernal connechion
254025 SS5Png 25405 dlagram

Ancde mark
@

1~
W3}
)
iy
NS

s
PCa17

] | e
-
PCa1T
-
L]
PCB17
famtiatan-)
posrf @
sianes [ 43y
g5205

0501 0=010 13"

OAED Anode G Emitter
QDO Cathode B4 Coleclor

" I T bsere of conlirmalion by device spscillcalion shests, SHARP bakes m resporsdilly b sy defiec’s hal corur in equipment weing any of SHARPS devices, shoam i alalgs,
data books, el Contacl SHARP in ardes 1o cliain the iekes] version of e drioe specitalion shiels bedore using aty SHARPS devios ™
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