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ABSTRACT

This thesis inform about creating wireless investigated robot for security system

that use in security and be able to adapt in any miscellaneous works such as in

investigation. Creating wireless investigated robot, all information are based on the theories

of DC motor. wireless closed circuit camera, and controlling radio wave.
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Features

* Compatlble with MCS®-51Products

« 2K Bytas of Reprogrammable Flagh Memory
- Endurance: 1,000 Write/Erase Cycles

¢ 2.7V to 6V Operating Range

* Fully Stetic Oparation: 0 Hz to 24 MHz

« Two-evel Program Memory Lock

* 128 x 8-bi intemal RAM

« 15 Programmable IO Lines

* Two 16-bit Timer/Counlars

+ Slx Inferrupt Sources

* Programmable Serial UART Channel

+ Direct LED Drive Outputs

+ Om-chip Analeg Comparator

+ Low-power kile and Power-down Modes

+ Green (PhvHollde-ree) Packaping Option

1. Description

The ATBSC2051 is a fow-voltage, high-perfarmance CMOS 8-bit microcomputer with
2K bytes of Flash programmable and erasable read-only memory (PEROM). The
device is manufactured using Atmef's high-density nonvolatile memory fechnology
and is compatible with the industry-standard MCS-51 instruction set. By combining a
versaiile 8-bit CPU with Flash on a monafithic chip, the Atme! ATBIC2051 is a power-
ful microcompuiter which provides a highly-flexible and cost-efiective solution to many
embedded control applications.

The ATBAC2051 provides the following standard fealures; 2K bytes of Flash, 128
bytes of RAM, 15 1O lines, two 16-bil fimer/counters, a five vecior two-level interrupt
architecture, a full duplex serial port, a precision analog comparater, on-chip oscillator
and clock circuitry. In addilion, the ATBSC2051 is designed with static logic for opera-
tion down 1o zero frequency and suppons two soltware selectable power saving
modes. The Idle Mode staps the CPU whils allowing the RAM, timer/counters, serial
port and interrupt system to continue functioning. The pawer-dawn mode saves the
RAM contents but Ireezes the oscillator disabling all other chip functions until the next
hardware resel.

8-bit
Microcontrolier
with 2K Bytes
Flash

AT89C2051

368G MICRD-&05
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——
2. Pin Configuration
21  20-lead PDIF/SOIC
=7
ASTAPR(]Y [vee
(AXDYPac Q2 BPLT
TXD) P31} 3 18[P1E
XTALz 4 17RPLS
NTALY 5 16[1P14
UNTO P32 T]6 15[1P1.3
R P33T 14pP.2
ForeasCla 13FIP11 (AINY)
T P35 121P1.0 (AING)
GHD O 10 P37
3. Block Diagram
N
o |EE] o o s
T I ) :
= ;
= ¥ ¥ :
A ' » H
. H i 1 E
. h ) | A Y ! '
: FROGRAN :
: I STACK 1
; REGISTER ACC POINTER QEGDEEEESH 3 .
3 ¥ Y L s
. 4 MW R W #
P2 TP Lo
H : PC :
: '| AL l‘ ' MoReuENTER (¢
: : INTERRUPT, SERIAL POAT ) :
AMO TIMER BLOCKS .
3 [ FROGRAM :
- ; COUNTER ¢ *
: a4 ‘ :
: ; :
: MBS AgormcTion y ¥ " e » !
rer o Mg Peecisten e n H 4 4 ¥
i :
x ¥ :
FOHT 1 : POIT 3 H
aoq LATGH LATGH :
COMPRAAI0A T i
eile Yrvyrvew rrrYvyY v
= = PrLD-PLT PAO-PIS P17
L4
-
=

2 AT 89C20/5 1 5000
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s A T83C2051

4. Pin Description

41 VCC

42 GND

43 Porti

44 Portd

45 RST

46 XTAL1

Suppiy voltage.

Ground.

The Port 1 is an B-bit bi-directional O port. Pord ping P1.2 o P1.7 provide internal pull-ups. P1.0
and P1.1 reguire external pull-ups. P1.0 and P1.1 also serve as the positive input (AINO} and the
negative input (AIN1), respectivaly, of the on-chip precision analog comparator. The Port 1 out-
pult buffers can sink 20 mA and can drive LED dispiays directly. When 1s are writlen to Porl 1
pins, they can be used as inputs. When pins P1.2 to P1.7 are used as inputs and are externally
pulled low, they will source cusrent (i ) because of the internal pull-ups.

Porl 1 also receives code data during Flash programming and vesification,

Port 3 pins P3.0 to P3.5, P3.7 are seven bi-directional /O pins with intarnal pull-ups. Pl6is
hard-wired as an input to the output of the on-chip comparator and is not accessible as a gen-
eral-purpose ¥O pin, The Pont 3 output buffers can sink 20 mA. When 15 are writlen to Port 3
pins they are pulled high by the internal pufl-ups and can be used as inputs. As inputs, Port 3
pins that are extemally being pulled low will source current (1) because of the pull-ups.

Porl 3 also serves the functions of various special features of the ATBIC2051 as listed below:

Port Pin ! Altarnate Functions

P3.0 i RXD (serial input por)
Pat TXD (serial output port)
P32 " TNTO (extemal interrupt 0)
P23 iNTT (exemal intenupt 1)
P 70 mer 0 extemal pu)
P35 T1 {timer 1 external input)

Port 3 also receives some conlrol signals for Flash programming and verification.

fAeset input. All YO pins are resel to 15 as soon as RST goes high. Holding the RST pin high for
two machine cycles whie the oscillator is funning resels the device.

Each machine cycle takes 12 oscilkator or clock cycles.

Input to the inverting ascillalor amplifier and input to the intemal clock operating circuit.

_E 3

DA6HGAHCRO-E105
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]

47 XTAL2
Quiput from the inverting oscillaior amplifier.

5. Oscillator Characteristics

The XTAL1 and XTALZ are the input and output, respactivety, af an inverting amplifier which can
be configured for Use as an on-chip oscillator, as shown in Figure 5-1. Either a quanz crystal or
ceramic resonator may be used. To drive the device from an external clock source, XTAL2
should be teft unconnected while XTAL1 is driven as shown in Figure 5-2. There are na require-
menis on the duty cycle of the external clock signal, since the input to the internal clocking
circuilry is through a divida-by-two flip-flop, but minimum and maximum voitage high and low
time spedifications must be obsarved.

Figure 5-1.  Oscillator Connections

XTALZ
XTAL1
GND
Mote: C1,C2 =30 pF + 10 pF for Crysiaks
=40 pF 1 10 pF for Ceramic Aesonators
Figure 5-2. Extemal Clock Drive Configuration
KRG ————— XTAL2
EXTERNAL
OSCILLATOR — XTALS
SIGNAL
!. o —— GND
+

a AT S9C2105 1 0000000000000
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28C3127,2SC3128,28C3510

Electrical Characteristics (Ta = 25°C)

Item Symbol Min Typ Max  Unit Test conditlons
Collector to base breakdown Vieacso 20 — — v 1.=10uA I=0
voltage
Collector to emitter breakdown  Vigacee 12 — —_ \Y lo=1mA Ry =2
yoltage
Emitter cutoff current lepo — — 10 pA V=3V, i =0
Collectar cutoff current lcao —_ — 0.5 HA V=12V, =0
DC current transfer ratio Nee 30 a0 200 Vee=5V, 1, =20 mA
Collector output capacitance Cob — 09 15 pF V=5V, 1:=0,f=1MHz
Gain bandwidth product fr a5 45 — GHz Ve =5V.I.=20mA
Power gain PG — 105 — dB Vee= 5V, I =20 mA,
=900 MHz
Noise figure NF — 22 - dB Ve =5V [ =5 mA,
f =800 MHz
DC Current Transfer Ratio vs.
Maximum Callector Dissipation Curve 200 Collector Current ‘
g 500 | Vee =5V |
£ i 1
o N 28C3510 < 180
o \’ 8
§ o0 N : 20
o} | g1
g NG N | 2scaizs E i L
a - \ ’: % ”‘_’,_ - KR
E N E
Z 200 c‘\ \ g
Qa =
- 1 . 2803127 o
3 [ g
5 .
I \L.% !
&) o :
0 50 100 150 200 1 2 5 10 20 50 100
Ambiant Temperature Ta {"C) Collector Current i {mA)
HITACHI
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SGS-THOMSON
MICROELECTRONICS

L293D

PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES

a 600mA. QUTPUT CURRENT CAPABILITY PER
CHANNEL

s 1.2A PEAK OQUTPUT CURRENT (NON
REPETITIVE)PER CHANNEL

s ENABLEFACILITY
» OVERTEMPERATURE PROTECTION

» LOGICAL "0" INPUT VOLTAGE UP TO 1.5v
{HIGH NOISE IMMUNITY

1 INTERNAL CLAMPS DIOPES

DESCRIPTION

The L2930 is a monotithic integrated high voltage,
high current four channel vriver designed to accept
standard DTL or TTL logic levels and drive induc-
tive loads {such as relays solencides, DC and
stepping motors) and switching pawer transistors.
To simplify use as two bridges is pair of channels
is equiped with an enableinput. A separate supply
innput is provited formthe logic, allowing operation
at a low voltage and internal clamp diodes are
included.

BLOCK DIAGRAM

PRELIMINARY DATA

Powerdip
124242

ORDERING NUMBER - L2530

This device is suitable for use in switching applica-
tions at frequencissup to 5 KHz.
The L293D is assembled in a 16 lead plastic
packege which has 4 center pins connected to-
gether and used for heatsinking.

lN1O—'~2
ENABLE + O—

7
20~

Oclober 1891

178
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L 293D
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vg Supply Voitage 38 v
Vss Logic Supply voltage 38 vV
Vi Inpui voltage 7 v
Ven Enable voitage 7 vV
la Peak output cument (10Dps non repeiitive) 1.2 A
Prat Tetal power dissipation &1 T ground-pins = 83°C 5 W
Tug Tj | Storage and junction tamperature 40to 150 °C
CONNECTION DIAGRAM
EWABLE ! ] vss
INPUT } ] INFUT &
DUTPUT ¢ | oureure
BND | onp
GND | oo
eUTRUT | outeur3
NPT ) weutz
vy ENABLE 2
5.857
THERMAL DATA
Symbol Parameter Yajue Unit
Riivj-case | Thermal resistance junction-case max 14 “CW
Rthjcase | Thermal resistance junction-ambient max 80 ‘CW
218
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L293D
ELECTRICAL CHARACTERISTICS (For each channel, Vs = 24V, Ve = 5V, Tamn = 25 °C, unless
otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Va Supply voltage Ves 36 Vv
Vau Logic supply voltage (pin 16) 4.5 36 v

Is Total quiescent supply Vi=L (=0 Ve=H 2 6
current (pin B) VicH =0 Ver= 16 24 ma
Ven=L 4
Total quiescent logic supply -
™ current {pin 16) Viz=L =0 Ven=H 44 80
mA,
Vi=H k=0 Ve=H 16 22
Ven =L 16 24
Input low voliags
Vi ipn 2, 7,10, 1) 03 15 v
Input high voltage
Vi {pin2, 7, 10, 1) Ves €7V 2.3 Yoa v
Ve > TV 23 7
Low voltage input current =
I {pin 2, 7,10, 15) ViL=1.8v -10 pA
High vollage input current
lin {pin 2, 7. 10, 15) 2.3EViH S Vi -0.6V 30 100 HA
Ve | Enable low voltage (pin 1,9) 0.3 t.5 v
Vurd | Enable high voltage {pin 1, 9) V< 7V 23 Vi v
Ve 7V 23 7
Low voltage enable Current _
lant iwin 1, 9) VenL = 1.5V -30 -100 pé
ientt (’;'ﬁ,hf%“}age enable current 2.3V < Vo < Ve 0.8 90 | pa
Source output saturation -
Ve voltage (pin 3, 6, 11, 14) i = -0 6A 1.4 18 %
Sink output saturation valtage
VeEsail {pins 3, B, 1%, 14) ln +0.64 12 18
Vr Clamp diode forward voltage lo = 600 mMA 13 v
1 Rise tims {*} 01009V, 250 ns
1t Fall time (*) 0901V 250 ns
fon Turn-on delay (*) 05Vlo D5V, 750 ns
tor Turn-off defay (*) 05Vito 05V, 200 ns
(') See fig1
36

E’- ﬁ“ﬁ}?i;l‘ﬁj‘ﬁuﬁlig




L293D

91

TRUTH TABLE {One channel}

INPUT ENABLE () OUTPUT
H H H
L H L
H L z
L L z

Z = High output impedanca

{*) Relalive to the considered channe!

Flgure 1. Switching Times

05V,
'll_]

2# ——————— - 0Ny
A~ — - = - = -k - 0.5y
v
o P - -S:owg
1r 1y
\ Ty
ESAH] " a
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Semiconductor

LM234/LM334

3 IR F AL R

#E

LM23TM334 (3, S TEieL T w0 1 1 onliimadseai

VA T IS LIMT
ATLTRHESEILL 1 A TikED, (hey
WM 3% T, LMY
LR R LI S T
120V O A RAL NG HL TR o
LA AL 6T T R ACTY T r—
e ONITR D RO TSRO KA EL TN ERET
LN23S OB L kh ST AN SR . 28
T hdmY CHET Y K Sl LEBIL B RS
T DT DS, 81 0239 ColER
PESELLET, S fA—ERENEN L AT Bl
(£, 40 FUZR (D e RS
T T T WA g i EL T, SR b T
iR, S HME L, LED B, il
MRS AV FEOIET. M43 13 30, LM234n il

it
L

=0

2005% 3R

Lo Coxiafen stk A D) A e TR E T
VET. IO TSAAL, PCB LA i AT
WHPERAS S YR AR T, VTR RN
LA T AW T . Fhul, GLEOE D AT R
i

LM234 (23— 25 C~+ HHV T, FLT LM E 00+ 20 e
MILHE ML - TR ET, INeOF a4t
TO2 Eid SO-R FFAFwY « 1 nr—IA LB T
q.

KR

WY~ S0V ORI

W a2y LA aL—in

B pA ~ DA OEEINC7OYS L
W TID 2 b fEE

B ESHLE N S P EL TN
W 3% AR

YRR
S0-8
Surface Mount Package
NC \a Y- NC
fle 47 ls s
G EERE
R vy

Order Number LM334M or LM334MX
See NS Package Number MOBA

S0-8 Alternative Plnout
Surface Mount Package
NC NC NC NC
| ES I D

[z I+ ¢

|1
's R v NC

Order Numbar LM334SM or LM334SMX
See NS Package Number M03A

TO-92 Piastic Package
vt r v

Bottom View
Order Number LIM334Z, LM234Z-3 of LM234Z-6
Sae NS Packags Number Z03A

@ Nalional Sermiconoucion Corparalion DS00s69T-07-JP
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EHI*E*S {Note 1}
7= —HUERR - REPEROAMAIEENTUERA.  PH{FRIEE Note 5)
RN SR RMEEM A ZORRERE N, LM234/LM234-3LM234-6 —3C~+ 1T
o LM334 0T~+7T
VT~ ¥ AR NI
M2 LM334 4y TO92 Hir— (10 #) 20T
L.‘~.-I234-3"L]‘~1.234‘-ﬁ‘ ny SO 2=
VT Y T 0y A=t T 10 #H) RERY
R~ Vil W FIL(5 ) my
gt 1Uma
Hilsgie My D ERIEEFS N UET T S~k AN TH
ESD it cote oy Eii?};z?ﬁgg&l\"f’J’-"/ﬁ'|!|!’,‘;'-1-!it§UL'nh ARl BICID
BRARE o
Parameter Conditlons LM234 LM334 Units
Min Typ Max Min Typ Mex
Set Currart Errar, V*=2 5V, 10pA £ lger € TMA 3 6§ “a
{Note 3) TMA < lger < SmA 5 | %
7UA < lggr < 10UA 8 12 %
Aalio of Set Current to 100HA < lger S TMA 14 18 23 14 18 26
Bias Current 1MA € lggy € 5MA 14 14
2 pASlgg <100 PA 18 23 18 26
Minimum Operaling Voltege 2pA < lgpy < 100pA DB ce v
100pA < lger < TMA 09 0s v
1mA < lggy € 5MA 1.0 1.0 v
Average Change in Set Current | 24A < lger S TmA
with Inpul Voltage 15V <5y Q.02 0.05 0.02 0.1 %ol
SV eV < 40v 0.01 0403 0.01 0.05 Ol
1mA < gy < 5mA
18V eVLEY 0.03 0.03 %l
SV <V calv 002 0.02 SV
Tamperature Dependence of 25PA < IgeT £ TMA 0.06T T 1.047 | 0.96T T 1.04T
Set Current (Mote 4)
EHective Shunt Capacitanca 15 15 pF
Nolm 1 Tl AUBR) S, OEERBET /o W BT ST SRR RN Y.
NolmZ  IhVER W R, T =25 T R FARCITIAAOT, BERRIIET AN LEA,
Nolm 3 LUbilEy 4 TN AT T, 20T — T O = X < Base 2 TermindCucrent Souree b1 EY g (R AL FDAEOES
lypy = 67 TV Ry 123 TR
AT B AR LT AN, L T, = 23 0T e % T 2Ty OO s TR RLEY.
wrrw nasional comypry 2




BEMIFE ey (3%

Nobe 4 Lo (0 HEVE ORI LML EE . 1T BenEE 00 g EATHELET,
lypy = 1,01 T,
SO il T, K1 TS by T
Notw 5 & BB ITO e R IE SR Ty RS TE,
LM234 125C
LM334 100
Thermal Resistance TO-92 508
B [Junction to 180°C/W (0.4" leads) | 165'CAY
Ambilent)
160'C/W [D.125"
|eaos)
8, [Junction to Case) N/A ao'caw
Hote B FC1(L SRR TFRE, AR TFRIILE R A BI 150002 & 1opF S0 A REMIRERRIL . BRI RGEEdET,

nﬁmﬁﬁ (Mote 1)

Paramater Condiltions LM234-3 LM234-6 Unita
Min Typ Max Min Typ Max
Set Current Error, V*=2.5V, 100pA S lger S TMA *1 *2 %
{Note 3) T,=25
Equivalent Temperature Error +3 6 C
Ratio of Set Current 1o 100pA < lgoy < TMA 14 18 26 14 18 26
Bias Current
Minimum Operating Voltage 100pA lggr € TMA 0.9 09 v
Avarage Change in Sel Current 100pA £ lger € TMA
with Input Valtage 155V <V 0.02 0.05 0.02 .01 2%V
BV < ¥ < 30V .01 0.03 0.01 .05 Sl
Temperatura Dependence of 100pA < lger £ TmA | 0.98T T 1.0a7 0.97T T 1.03T
Set Currant (Note 4) and
Equsvelent Slepe Error +2 +3 %
Effective Shunt Capacitance 15 156 pF
3 whrw natbional comgpn
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2SC458(K)

Silicon NPN Epitaxial

HITACHI

Application

s Low frequency ampiifier
»  Medium speed switching

Qutline

T0-92 (1)

1. Emitter
2. Coltector
3. Base

L
Hitackd "2

semiconductor
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28C458 (K)

Absolute Maximum Ratings (Ta = 25°C)

ltem Symbol Ratings Unit
Coliector to base voltage Vs 30 A
Collector to emitter voitage Veeo 30 v
Emitter to base voltage Veso 5 v
Coliector current IC T T o ‘mA
Emitter current ' e -0 mA
Cdliédto; power d'issip-a-a“lion . P, - 7267077 - 7rr'\W
Junction temperature n 1m0 <
Storage iemperaturé" I Tstgi 5510 +150 oG
Electrical Characteristics {Ta = 25°C)
Item Symbol Min Typ Max Unit Test conditions
Collector to base breakdown  Vigace, 30 — — A le=10pA =0
voltage
Collectar to emitter breakdown -V(BRCEIO- 30 — — v -lc =1 mA, Reg e
voltage
Emiter o base breakdown ~ Vigngwo 5~ — = ¥ Ig=10pA =0 B
voltage
Coklector cutoff current Ty — — 05  pA V=18V =0 o
Emitter cutoffcurrent  lpy  —  — 10 pA  Vg=4V,.=0
DC cusrent transfer ratio hee™! 100 — 500 Vee=1V, . =10mA
Collector to emilter saturation  Veg,, — — —_ 0.4 v I =10mA, 1z =1 mA
voltage
Base to emitter voltage Vitem — —_ 10 \ Il =10 mA, I, =1 mA
Gain bandwidth product 1 100 — — MHz V=10V, I.=10mA
Collector output capacitance  Cob ~ —  — 4 pF V=10V, =0,f=1MHz
Tum on time o “_tm - 80— s I.=101, =-10 lgz = 10 MA,
V=10V
Tum off time e — a0 - s
Storage time N W — 20 — ns o=l =-l,=20mA,
Ve =5V

Notz: 1. The 2SC458 {K) is grouped by hg as follows.
B Cc D

100t0 200  160t0 320 250 to 500

HITACHI
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25C458 (K)

Small Signal h Parameters

item Symbol Typ Unit Test conditions
Input impedance e 16.5 {9} Ve =8V, [c=0.1mA,
f=270 Hz
Voitage feedback ratio h, 70
Current transfer ratio hy 130
Qutput admittance hee 11 us
Switching Time Test Circuit Switching Time Test Circuit
ton- Loy TeSE Circuit 1oy Test Circuit
_ D.U.T-- +--eCRT
e DUT 7T°CRT 054 220 )
o i1k [ rgb Dtk £240
| Bk 0,005 5 0005 P.G. | 190= i
P'G's g T = rrs10ns AR £200 L 0‘0.012—"1
gv\?z—'go ns@ 50 i PO T S | PO} av PWZ4 ps\'[j Aty *:ﬂ:ris v
SZus avE 50p - s0p T - TVE 80 ap =
v R TR st Ra : = EF Unit R
CF CF
Response Waveform Response Wavefarm
13V 0= 10%
Input Input ?
o -3V ——]
90% outout
Output utpu
10% ] 10%
R e o
ls las la | Vec | Vas | Ve le I Yy | Vee | Vem | Vi
10mA] 1mA [-1mA| 10V | BV | 13V 20mA 1 20mA [-20 mAj 5V TV | -8V
HITACHI
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28C3127, 2SC3128, 2SC3510

Silicon NPN Epitaxial

HITACHI

ADE-208-1080A (Z)
2nd. Edition
Mar. 200t

Application

UHF/VHF wide band amplifier
QOutline

i MPAK 2503127

1. Emitter
2. Base
3. Collector

. Nate: Marking for 28C3127 is “ID-".
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28C3127, 28C3128, 28C3510

TO-92 (2) 253128, 23C3510

1, Base

2. Emitter

3. Collector
Absolute Maximum Ratings (Ta = 25°C)
ltem Symbol 28C3127v 25C3128 28C3510 Unit
Coliactor to hase voltage Vo 20 20 20 v
Collector to emitter voltags Vero 12 12 12 vV
Emitter to base voltage Veao 3 3 3 v
Collector current i 50 50 50 mA
Collector power dissipation Pc 150 a50 600 mw
Junction temperature T 150 150 160 °C
Slorage temperature Tstg 550 +150 55t +150 -55t0+150 °C

HITACH!
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