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DESI1GNNING SENSORS THROUGH THE RADIO TRANSCEIVER

MR.SUNIPHON PATCHARAKRUGANON 281273
MR.SOMPONG  BUABANGSUK 281301
MR.SOMYOT JUNNAPIYA ADVISOR

YEAR 2531

ABSTRACT

THIS THESIS PRESENT THE PROJECT DESIGNED AND DEVELOPED
FOR SENSORS. THE SENSORS DETECT OBJECTS MOVING OR BEING IN THE
SENSORS WAY. THIS PROJECT USE INFRARED SENSOR AND ULTRASONIC
SENSOR TO DETECT OBJECTS AND SEND THE RESULT TO THE RECEIVER BY
THE TRANSMITTER IN A.M. SYSTEM. WHEN THE RECEIVER RECEIVE)THE
RESULT 4T 1S DISPLAYED ON THE MONITOR AND PRINTER OF THE

MI1CROCOMPUTER.
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program projéct;
uses cri;
var :

cha:char;
b:bytes;
a:l..360;
const
end_mem=43;
begin
clrscr;
sound(244);
delay(500);
nosound §
gotoxy(30,5);
write('now scan is ready(press anykey to stop) ')
repeat
port[$3001:=a}
gotoxy(4,8);
write('now,the channel is___ ');
write(a)
sound(790);
delay(50);
nosound
delay(420);
hi=port[$3011;
it b=#fe then
begin
case a of
l:begin
goboxy(4,15);
write('suniphon');
end;

2:begin
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gotaxy(4,18);
write('sompong');
end;
else
sound{5000) ;
delay(50);
nosound;
gotoxy(30,10);
write('¥¥% no data in my programe 2.3 D
end ;
ends
if a>=end_mem then
a:=Q;
inc(a);
unt i1l keypressed;
delay(3000) ;

end.
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MC1648/MC1648M :

T GE-7 ONTROLLED )
OLLCILLATOR g

The MC16_48 requires an external parallel \

. ‘tank circuit consisting of the nductor {L)
and capacitor (C).
A varactor diode may be incorporated into
the tenk‘circuit to provide » voltage variable
. input for the oscillator (VCO). The MC1648
was designed for use in the Motorola Phase.
Locked Loop shown in Figure 9. This device
may also be wused in man{' other applications
requiring a fixed or variable frequency clock
source of high spectral purity. (See Figure 2.)
The MC1648 may be operated from a +5.0
Vdc supply or 8 -5.2 Vdc supply, depending
UpON system requirements,

Bias Point 10
Tank 12

input Capacitance = 6 pF 1yp

Maximum Series Resistance for L (External
Inductance) = 50 0 typ

Povser Dissipation = 150 mwW typ/pkg
(+ 5.0 Vdc Supply)

Maximum Output Frequency = 225 MHz yp +85.0 Vdc 2,8 1,14

-5.2 Vde 1,14 . 7.8

Supply Voltage Gnd Pins Supply Pins

L SUFFIX P SUFFIX : F SUFFIX :
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
" CASE 632 CASH 836 ‘ CASE 607
- . FIGURE 1 — CIRCUIT SCHEMATIC
l veer - !
(ALY 3 -
o, Lo
"7 Q3 02
: (¥ 1]
' - =0 Ouiput
- .
D‘g-l:'o '37 os
o
- Qs )
Yo2 [+1 4
.
(k)] 110 "nay [t 1) (3]
Vegs s Tons Vit AGE
NumDe s in Lerenthern DorB1e e Aumbe Tor § Pect ops 1Cam 607, L pact oge (Come 6321, ang pecrage (Cow Gat)
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MC1648/MC1648M :

TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE
USING EXTERNAL VARACTOR DIODE AND COIL. Tp = 25°C

FIGURE €
64
L: Micro Metal Toroids! Core #T44-10,
- 60 : wi
F 4turnsof No 22 copper wive,
5 %6 Q Vi
=4 -
> - o B .
(8] 4B =
H A
w 43
3 40 -
S . P e
a 36 g 14 4
£ A
-
5 e V4
[ g A -
R P
o 20 »
I e - LIRS
I vd Vees ® Veea ¢ 45 Vor 01 4F
a; P N = VEE1® Vep2a©® Gro -I
] 10 20 230 40 50 60 20 BO 0O 10 “The 1200 ohm resisior and the KOope termina
. 1on impedance constauie 3 25 1 attenuator
- ivall .
Vi, INPUT VOLTAGE 1VOLTS probe Coax shalt be CT-070 $0 or eauivalent
FIGURE T
18
L Mo Metas! Torowdat Core #7484 10,
x 17 "4 turny o No 22 copper nire
K Qv
2 g n
> C = 500 pf
g 15 — :
3 14 //
c b3
AR v Y20
- uF
- 1”2
2 . r !
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e .
FIGURE 7 - SPECTRAL PURITY OF SIGNAL AT OUTPUT

W8rytIW/8PSL oW

L: Miero Metal toreoid #T20.22, 73 turns
#30 Enemniad Copnar wira,
€+3.0-350nF [ » Q HJI +8.0 Vde TEST VOLTAGE/CURRENT VALUES
i ..N.u 10uF @ Test {Volts) ° mAde
oy ! Hu_.nn/ .\..u._” : Tagperatite Vidmax _ ViLmin _ Vee I,
o1 =) ) MC 1648
we i gh70et -30°¢ +2.00 +1.50 5.0 -5.0
1 1 0
“ J Signat +25°C +1.85 +1.35 5.0 =50
. - Under +85%C +1.70 +1.20 5.0 -5.0
BwW, - 10kM, 12 s Teont
Conter Fraquency = 100 MKy - MC1648M
Scan Width » 50 ¢ Hp/div H 0.1 uF ImmOO +2.07 2 +1.57 5.0 -5.0
Vertieat Scate 10 dft/ny *The 1200 ohm resisiar and the tcops termina- +25°¢ +1.85 +1.35 50 =50
* tion Impedance constitute A 25 1 attenuator =
probe. Coax shafl be CT.070 S0 or squivalant, +1259¢C +1.60 +1.10 5.0 -5.0
ELECTRICAL CHARACTERISTICS !
Supply Voltage = 450 Volts & i '
-55°C . ~30°C +25°C +85°C +125°C
Charncteristic Symbol Min Max Min Max Min Max Min Max Min Max Unit Conditions
Pawer Sunnly Drain Curernt 14 - - - - ~ 41 - - - —___|mAdc | Inputs and outputs open,
Lrnic 17 Outpul Vattaae Voo 3.92 413 3.955 | 4185 4,04 4.25 LR 4.36 416 440 | Vdc | Vigmin toPin 12,1 @ Pin 3,
Loaie 0" Output Voltaga VoL 313 J3.38 3.1¢ 3.40 3.20 3.43 3.22 3.475 3.23 3.51 Vde | Vigmayx 1o Pin 12,1 @ Pin 3,
Aeas Voltane Vgias® 167 197 1 €0 1,90 1.45 1.75 1.30 1.60 1.20 1.50 Vde | ViLmin 10Pin 12,
Min | Typ | Max | Min | Typ [ Max [Min | Typ | Max | Min Typ | Mas | Min | Typ | Max
Peat.tn.Peab Tank Voltana Vp.p - - - o - - - {400 | -~ - - - | .- - - | mv
Outpur DUty Cvele vpe - - - -1 = - - S0 - - - - - - - % See Figure 3,
tHatinn Frenuency fmax*® - 225 - . 225 - 200 | 225 - - 225 - - 225 - {MHz |-
* This meactrrment quaranteas tha de potenti

al at the biag point «oir nurposet of incotporating a varactor turning diode at this point.
* *Erequsncy variatinn over temperatura is a direet function of thy 0774 Temperature and AL/A Temperature.




@ MOTOROLA

[iC14510€

PLL FREQUENCY SYNTHESIZER

The MC145106 is a phase locked loop (PLL) frequency synthesizer
constructed in CMOS on a single monofithic structure. This synthesizer
tinds applications in such areas as CB and FM transcevers. The device
contains an oscillator/amphifier, a 210 or 211 dwider chain for the
oscillator signal, a programmable divider chamn for the input signal and a
phase detector. The MC145106 has circuitry for a 10,24 MHz oscillator
of may operate with an external signal. The circun provides a 5 12 MHz
output signal, which can be used for frequency tnpling A 29 program-
mable divider divides the input signal frequency for channel selection.
The inputs 10 the programmable divider are standard ground-to-supply
binary signals. Puli-down resistors on these inpuls normalty set these in-
puts 10 ground enabling these programmable 1nputs to be controlled
from a mechanical switch or electronic circuitry.

The phase detector may control a VCO and vields a hugh level signai
when input frequency is low, and a low leve! signal when input frequen-
cy s hugh An out of lock signal s provided from the on-chip lock detec-
tor with 3 0" ievel for the out of lock condition. '
® Single Power Supply -

- CMOS MS!

4
{LOW-POWER COMPLEMENTARY MOS)

PLL
FREQUENCY SYNTHESIZER

P SUFFIX
PLASTIC PACKAGE
CASE 707

® Wide Supply Range: 4.510 12V
® Provision for 10.24 MHz Crystal Oscillator
® 512 MHz Output
® Programmabte Division Binary Input Selects up 10 29
® On-Chip Pull Down Resistors on Programmable Divider Inputs
® Selectable Reference Divider, 210 or 211 {including ~ 2)
® Three-State Phase Detector
® Pin-for-Pin Replacement for MM55106, MM55116 -
® Chip Complexity: 880 FETs or 220 Equivalent Gates
Oscgyr  “2gut Fs
T X A
Prose
Detecior
fin Lo
Owvige by N Counter 29 - j‘ i
17 98| 1nf vafvafval 1o} 9
0 Py P2 P) P4 PS PG P) PR
Voo fin

Vgs P g

PIN ASSIGNMENT

@ Detg,
LD
P8




MC145106

MAXIMUM RATINGS {Voltages referenced 10 Vgg)

e DO 3 tuluitey KO Peevert he
INPLIS ganSt VBINEGE GuE 1o f.gh SIL e

Rating Symbol Value Unit .
DC Supply Vohage Vpo 0510 +12 v voltages or electric tields; however, it 1s
Input Voliage, All Inputs lm ~0510Vpp +05 v adwvised that normal precautions be 1aken to
OC input Curant, per Pin 1 310 A avoid application of any voliage higher than
Operating Temperature Range Ta —-4010 +85 °C maximum rated voliages 10 this high 'mpe-
Storage Temperaiare Range Toig &5 1o + 150 °C dance circut. For proper operation it is
recommended that V,, and Vg, be con-
ELECTRICAL CHARACTERISTICS swained o the range Vs < {Vin of Voull
<
{TA=25°C Unless Otherwise Stated, Voltages Referenced 10 Vssl = Voo.
Vop All Types
Characteristic Symbol Vdc Min Typ Max Unit
Power Supply Voltage Range Vb - 4.5 - 12 V'
Supply Current Ipp 5.0 - 6 10 mA
10 - 20 35
12 - 28 50
Input Voltage "0 Level ViL 5.0 - ~ 1.5 v
10 - - 3.0
12 -~ - 36
1" Level VIH 50 | 35 - -
10 70 - -
12 8.4 - -
{nput Current “0" Level Yin 5.0 -50| -20 | -%0 A
{FS, Pull-up Resistor Source Current) 10 =15 -60 | -150
12 -20 | -80 | —200
(PO 10 P8} 5.0 - - -03
10 - - -03
12 - - -0.3
tFS) “1 Level 5.0 - - 0.3
10 - - 0.3
12 — - 03
PO 10 P8, Pull-down Resistor Sink Current) 5.0 785 30 75
= 10 25 90 225
- 12 30 120 300
10s¢,n. fin) 0" Level 50 | -20| -60] -15
10 ~-60| -25 | -62
12 -90 | -37 | -92
10s¢,n.in) “1” Leve! 5.0 20 60 15
10 6.0 Vi) 62
12 9.0 37 92
Ourtput Drive Current loH mA
Vpo=4.5V) Source 5.0 =07 | -1.4 -
Vo=95Vi 10 -1 -22 -
Vo=11.5Vi 12 =15 -30 -
Vp=05V) Sink oL 5.0 0.8 1.8 -
(Vo=05WV) 10 14 28 -
Vo=05 Vi 12 2.0 4.0 -
input Amphlude = Vpp
i @ 4 0 MH2) - 1.0 | 02 - Sine
(0s¢,y @10.24 MHz2) - 1.5 03
Input Resistance Rin MO
105¢,n,1in) 5.0 - 10 -
10, - 0.5 -
12 - = -
Input Capacitance Cin . pF
10s¢yn.fin! - - 6.0
Tnree State Leakage Curient 10z #A
lo Detgyy! 5.0 - - 1.0
10 - - 1.0
12 - - 1.0
Input Frequency fin 45 0 - 4.0 | MHz
{—40°C 10 +85“C) 12 0 - 40
Oscillator Frequency Oscn 45 01 - 10.24 { MHz
{~40°C 10 +85°C) 12 01 - 10.24




MC145106

Vpp. POSITIVE POWER SUPPLY {vdc)

TYPIZAL CHARACTERISTICS

FIGURE 1 — MAXIMUM DIVIDER INPUT
FREQUENCY versus SUPPLY VOLTAGE

»
20
<289 .
® 1 ’
" 85°C | l -a0°C !
Wi 5
50 A -
P
“s 0 20 30 M) %

tin, MAXIMUM FREQUERCY (MH2)

TRUTH TABLE

Salection

P8 |P7 | P6 | PS|P4| P3| P2| P1| PO | Divide By N
ololofo]lo|loO|jO|jO}oO 2 {Note 1)
ojojojof{ojojof{oln 3 {Note 1)
cojof(ojojofloflofr1jo0 2
6lj]0|JO0JO]O0O]JO] O] 1] 3
c|Jjo|ojojojoOo|l1]l0]O 4

0 1 1 1 1 1 1 1 1 255

N P A I O A e A .

1 1 1 1 ] 1 1 1 1 51

1: Voltage level = Vpp

0: Voltage level = 0 or open circuit input
Note 1:  The binary setting of 00000000 and 00000001 on
P8 10 PO resuits in 8 2and 3 division which is not
in the 2N-1 sequence. When pin is not connected
the logic signal on that pin can be treated as a *'0”.

VpD. SUPPLY VOLTAGE (vde)

FIGURE 2 — MAXIMUM OSCILLATOR INPUT
FREQUENCY versus SUPPLY VOLTAGE

%
20

+250C
15

~85°¢C -40%¢
0 - I
50 LV
A A
=
0
0 10 20 30 40 .50

Oscin, MAXIMUM FREQUENCY (MH2)

PIN DESCRIPTIONS

PO « P8 — Programmable divider inputs (binary)

fin — Frequency input 1o programmable divider (derived
from VCO)

Oscin' — Oscillator/amplifier input terminal

Oscgyy ~ Oscillator/amplitier output terminat

LO ~ Lock detector, high when lpop_is Jocked
pulses low when out of logk.

© De'tgy,y — Signal for control of externat VCO, dutput high
when f;n/N is less than the reference frequency; output
low when f;,/N is greater than the reterence frequency.
Feference frequency is the divided down oscillator -
input frequency typically 6.0 or 10 kHz,

FS ~ Reference Osciliator Frequency Diwvision Select. When
using 10.24 MHz Osc frequency, this control selects
10 kHzZ, 3 “0"* selects 5.0 kHz,

+2gyut ~ Reference Osc frequency divided by 2 output; when
using 10.24 MHz Osc frequency, this output is 5.12
MHz for frequency tripling applications.

VDD =~ Positive power supply

Vss = Ground




ORDERING INFORMATION

Device Temperature Range Package
MC14560 0°Cto +70°C S0-14
MC14%6G 0°C 1o +70°C Metal Can
MC1496L 0°Cto +70°C Ceramic DIP
MC1r496P 0°C to +70°C Plastic DIP
MC1596G -585°C to +125°C Metal Can
MC1596L ~-56°C 10 +125°C Ceramic DIP

MC1496
MC1596

Specifications and Applications
: Information

BALANCED MODULATOR — DEMODULATOR

. . . designed for use where the output voltage is a product of an
input voltage (signal) and a switching function (carrier). Typical
applications include suppressed carrier and. amplitude modulation,
synchronous detection, FM detection, phase detection, and chopper

BALANCED
MODULATOR — DEMODULATOR

SILICON MONOLITHIC
INTEGRATED CIRCUIT

applications
design information.

See Motorola Application Note AN-531 for additional

® Excellent Carrier Suppression — 65 dB typ @ 0.5 MHz

- 50dB typ @10 MHz

® Adjustable Gain and Signal Handling
® Balanced Inputs and Outputs
® High Common-Mode Rejection — 85 dB typ

FIGURE 1 ~
SUPPRESSED-CARRIER
OUTPUT WAVEFORM

FIGURE 2 -
SUPPRESSED-CARRIER
SPECTRUM

FIGURE 3 -

OUTPUT WAVEFORM

: G SUFFIX
7% : METAL PACKAGE
SN CASE 603-04

/ S
2 VEE
=4 + Signal - Output
i (9} - Carrier
®

) Input
Input

Gain Adjust @) s
+ Carrier

Input
+ Output
Bias (Top View)
L SUFFIX
CERAMIC PACKAGE
CASE 632-02
D SUFFIX
L. PLASTIC PACKAGE
; CASE 751A-01
oy SO-14
P SUFFIX
PLASTIC
PACKAGE 14
CASE 646-05 1
+ Signal
Input VEE
Gain Adjust [ NC
Gain Adjust =Output
- Signal INC
Inpuéias - Carrier Input
+ Output g
t+) + Carrier :
NC Input (Top View)

AMPLITUDE-MODULATION

FIGURE 4 - AMPLITUDE -MODULATION SPECTRUM

MOTOROLA. LINEAR/INTERFACE DEVICES

3-453



MC1496, MC15396 4

MAXIMUM RATINGS"® (Tg - +259C uniess othery ise noteas

Rating Symbol Value Unnt
Appiied Voltage av 30 Voo
(Vg V7.V~ V). Vg- Vi Vg- Vg Vi - Vg Vy- vy
Vg - Va. Vg - Vg. Vo - V5. V3 - Vg)
Ditlerent.al Input Signal V- Vg €0 Vdc
(7R ={5+1gR; )
Maximum Bias Current Ig 10 mA
Thermal Resistance, Junction 10 Air Rgia oc/w
Ceramic Dusl In Line Package 180
Plastic Duasl In-Line Package 100
Metsl Package 200
Operating Temperature Range : 7 °c.
MC 1496 Ow +70
MC 1596 ~55 10 4125
Storage Temperature Range Tag -65 10 +150 oc
ELECTRICAL CHARACTERISTICS * (Vi » +12 Vac. Vg = -8 0 Vde, Ig = 1.0 mAde, R » 3.9 kS Re = 10 k8%
Ta = +25°C unless otherwise noted) (All input and output characteristics are single-ended unless otherwise noted )
MC 1596 MC 1496
Characteristic Fig| Note Symbol | Min | Typ | Max | Min | Typ | Max Unit
Carnier Feedinroagh 5 1 VCFT wViems)
Ve + 60 mVirmsl sine wave and 1= 10 kw2 - a0 - - 40 -
offsel adjusted 10 zer0 g = 10 MMz s 140 * - 140 4
Ve = 300 mVpp square wave mVirms)
©otiser agjusied 10 2er0 IC= TOkH2 - j004| 02 - |00a | 04
offse1 not adjusted fIc=10kH2 - 20 | 100 g 20 | 200
Cativer Suppresson s F] Vs ab
1g « 10 kHz, 300 mV(rms)
fc * 500 kHz, 60 mVirms) sine wave 50 65 - 40 65 -
1¢ * 10 MH2. 60 mVirms) s.ne wave - ls - | so:] - "
Transagmittance Bandwidih (Magnutudel tR |+ 50 ohms| 8 8 BWige MH2
Carnver Input Port, Ve - 60mV (rms) sine wave id, 500 e - - 300 | -
15 = 1 OkHz, 300 mVirms) sine wave
Swgnal Input Port, Vg = 300 mVirms) sine wave - 80 - - 80 -
Vel ® 05 Vac
Signal Gan 0] 3 Avs |25 |3s] - Jas[3s| - ViV
Vg « 100 mVirms], 1« ¥ 0 kHz. [Vc!'® 0.5 Vdc
Single Ended 1iput Impedance, Signal Port, 1+ 5 0 MHB2 6 =
Pacaliel Input Resistance [ - 2004 -~ - 200 | - ki
Paraliel Input Capacitance. €p - 20} - - 20 - of
Single-Enced Output Impedance, f= 10 MHz 6 - ’
Paraliel Output Resistance fop s a0 -~ - 40 - ki
Paraiiel Output Capacitancy &op - | S0] # om0 T S oF
Input Bras Currenmt 7 - uA
e R - ¥ig Ins - 12 | 25 - 12 | 3
G s - |22 | -]12]2
input Offset Current 7 - uA
hoS* i =lgiloc=ly-1g 108! - 07| 50 - 07|70
oc! - Jo7]s0o} - | 07|20
Average Temperature Coetticient of Input Offset Current 7 - NCyo! - 20| - = 20| - nAoC
Ta : -58°C 10 +125°Ci
Output Otfset Current 7 - Vool - 14 50 - 14 | 80 uA
g - Ig) <
Avrrage Tempersture Coefficient of Output Otfser Current 7 - TCigo' - 90 - - 90 - naoC
(T g « -65°C 10 +125°C)
Common-Mode Input Swing. Signal Pori fg = 10knz 9 a cMv - 50| - - 50| - Vpp
Common:-Mode Gan, Signai Port, fg = 1.0 kHz, 8 - ACM - -85 | - ~ -85 | - a8
Ve o+ 05 Vo
Common-Mode Quiescent Output Voitage (Pin 6 or Pin 91 10 - Vo - 80| - = 80 | - vde |
Ditterential Output Voltage Sw.ng Capabiiity 10 - Vout - BO | - = 80 | - Vpp
Power Supply Current 7 6 mAdc
g lg icc - 20130 | ~ 20 |40
"o 113 - 30|40 | - 30 50
DC Power Dissipation 7 5 L7%) - 33 - - 33 - mw
* Pin number referances pertain 10 this evice when Packeged in s metal can  TO picerimr Phe cOrresponding pin numbers 101 plestic or
C@camic packeged Oevices reter 10 tha first page Of This specihication sheet .






