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RADIO FREQUENCY REMOTE CONTROL

Jitryoot Junnapart

Torpong Thamvaro

Polpadung Padungkul : ADVISOR
1988

ABSTRACT

This report explains the designing and construction of RF (Radio Frequency) remote
control, which operate at 300 Megahertz frequency. The transmitter can be
programmed in 12 bits digital code, which is then modulated with the carrier wave.
This 12-bit code will be modulated in pulse code modulation scheme, and will be sent
in serial manner. The receiver, which is pre-adjusted to match with the carrier
frequency, demodulates the coded signal and inspects the code. If the received code is
exactly the same as the one set at the receiver, the receiver will send out a signal to
show the detecting after a fixed time of inspection. Since the transmitter and the receiver
operate using digital code, the same 4096 sets (of transmitter and receiver pair) can be
used in the same area without interfering with each other (providing that all the set
codes are different).
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p1wdmyinmatneandu Ry

uszdfinsendnanin Rg/Zg

2-14



2.11 9IAwIRMILNTY v'fuxf 117 (Retriggable Monostable Multivibrator)
Shieesfiprdslatuns NESSS dhndnluniminem  mausfidasdvesludu
S fumaasdpsmaineiunmufiaefanainldidario e wuasiasoeiungmn
Inaeanfiu fiwsﬂn‘lﬁﬁmmmﬁlﬁmmmﬁﬂmsn1ﬂmuﬁvﬁLﬂ%’ﬂvdwﬁvﬁﬂvﬁuazjmaﬂﬂ
81 FeeshnuademglfidasmeinvsilasldvmtugUnsafvineuunafn-
nAsiu (toggle) neslugnsiidennanin NESS5 wasnlfvmswfunsdanes

WU ER (PN Transister) Bnmileda #eluqfi 2.10

=N

R
TRIGGER INPUT 7 3 OUTPUT
T .~ i\

NEBES

b

CJ

S

'lH 3
Th

c

=0.01

R 2.10 1vesTulummdauuunsedudilh

. - vy o - YV o e o
ATTTNEDYt9TEuNsoaBuelAf An Waldygrunseauddidnauiiu
il afieufunsius yuifiduneravieesEeiidurustamsuianning
eevidlinsmBannMem (eglusomg "ON?)  9eviild C pedseqaen  nouwilu
- o~ - Sy - . -~ Y -
wrnareslaffesReusome A1 wullu gy Twnndygrunssaudacdog
sgl UssguduiseqRedlud Seesmilisyqameendeandusany “gv g
sialy wnﬁﬂ‘lﬂﬁﬁgmﬂmﬁuﬂmﬂmwﬂﬂﬁ (Bunmondinnanninpglusonuy 'q\'t')
nsmudsamnsAesluvine dududsey C szqniseq (charge) wiiadnaianasny
fathuilu 23 Ve  Sygroursentnsiees (11 3 1avle®) AsswRuusomeenn

ge hid A

v R P -~ . & - P

FoprsdunneeeeeTinfe lurshduiulseqAfegnlseqain (Gunidvna

rosloftnglusone g0 oy) Dfygrunseduimmisiue dsegludiaiusy-
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qfezgnanunen (discharge) Tapufilaudéinaianadsudathuiie o Taevinising
- ~ R , o v « A4 [ R
Fee SeeuniiliEnaiasaudatiussanvgnaristuiu 23 Ve 90 o Taevt ey

[

wirmeredlofulfousomzen g i A1 Fudunasiuasiing anAndiu
sesfnuunTduiilaiues. Tratiwsniswisoamnalléfe

2.12 2t95fudiad (Relay Driving Circuit)
Tuuee¥e sdpenaslduaestiaamsaiiag (electronics circuit) lun1sAILAY
windldiniueiin Senvesdiravsafadlnadaunslysiuasasrunssuglauin

Faenaraauiatniseauededldiniaii FedullunisdasldgunsninGunin Sued

(Relay) w1grelun1smeu

A 2.20 299555mE

U 2.20 dhdhadnsedildiuisadimsuiisned Tnadoduaraneesd
dnafigenesuals nimdaeaiesinvu MWdnssudingludind Tauusedn
anpsnuLnBdmaai-naseanaftamIudsmasiauiouiiu o Tag Mnlisiadn
U lumesefuiay windnafiBuyadaadlnfifuensiie nimdsneiedluvia
v Svesludnsaudinatnutrnsanrnn’ (nszudrnainmnnsramsmdsing S0

[Y “\ e e (o ‘e Y ' - : v -
ndgud) Foilidiedluianem  fafiraeeeslinfe nssuaflvairmieBunarneay

sserdiArdaninssuafinaddnnisty B, wia (8, Wusasmaremidivdramsmis

\Wwad)
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Unn 3
AIAUIALAENTEIT

emmqufussninnislunisvinewiiafuteuiluumii 2 Awmua - 9sEn
yrsonura e Mldulareemrausils Taussusnaandi 2 dndlvg 9 fn

19TeEady Telianwuy  usyNesAIDiY
-
Asasd

3.1 indoedefildreesdudanarufiuuy LC

il yrouatiyneanted MM53200 uEIAWANANTAINUEDNINeT FiB
Hadygronprannd seiuge MneTerAufnnuigedanssuin 300 wauBing
penun  lunenseiuiay filufdgninueryasan MM53200 2993fi9svynnDs

TRV ’ﬁmmﬁﬂumsuﬁuﬁtymmmuuﬂuﬂﬁ‘zﬂ (Amplitude Modulation : AM) sy

st
O
D1 R2
1 1 18 FAAA R3
AAA
i . Ci
— BTI ki iz2-bit l(
- &V dip sw Ici 1
10
LEDS y L j-l
4
4 12 : 1 c4 K
- T

o -
T a1 wemATavEULY LC
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nseuEesee slugmifinauiEwsensusae Qq, Ly, Lg, Cs, Cy, Ry, Re,
C, Wasueliluated 2.5 ufa Tan C, Vimirfuran sy rapuiged widld
wwnmﬂﬁﬁmﬂnmuﬁqv‘{uﬁmmﬁqv C, dludnsundurnedygans Tl Ry
WugtluwesWunnswlsined Q
A1sEIMALE a1 RREaenFWAT0AIRIlAeINEUNT
f, = 1 Hz
2nlC
fo L dudieiumiisningesisesufien (Henry ; H)
C {hiAauqeasiaufiulsyqluieesuned (Farad ; F)

Fdlunees g Cp wavesuneiifhunni$udilsl Sefifn 5-30pF  Fudanld

' v o daA v [ o~ o A o v <
anareuiudwiae 15pF  Tamsiasnisiviauifissiwliaidlu 300 wanuBing

gethugavl g miianias
L = 1
(15x10712)(2] x 300x106)2

= 188 hH

Quithiladnaauniumiansetlddnnalauin | Aviusdeenfuaianes-
LANLULE NI e TRUN W NN TR uLaRIn  TeedlndselumiBnlszniviiehia Jaisdne-

arsudmdiugmmuanessuasonilalaagzaln - §ausun1TRUnIniuaeaeNes
Auldsuswlilunaaeuaneds Dy, Ry usy LED, ldifisnsaeaaufnansnwunnn?

“JafienolunrmieunIsti

ol L3 [ »
3.2 ind nedwuuildeesdndnnudunildufnarununiind

P o o - Vol ' . o . -
ufnaruAuALINITURENloNGanIY 097  (SAW : Surface Acoustic'Wave) v

SEnunuznTldvumousinedanna (crystal) vin 7 U Tusilaapnuuuieeslis

Tup 3.2 - -
e unsRaulaweinavesluiaief 2.4 Teasufenld C, usy C,

S 3 ung 10 AlAMAEA (1pF =102 F) mudadiu Swinlidndld L Sewilu
L = 1
(2 x 300x105)2  3x1012x 10x1012
(3x10°13) + (10x1013)
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4 1
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— BT4 Ri i2bit
- &V dip sw Ici
LEDS 1l
1
1Z2 1
R

Ml a2 2veaAspvSULLTISLANAILAUAIWE
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Fena s it esanautasmtus ssuaie Nilaanluntsia
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Wit nrusEnigudl 5139185 aanuuu a8 TRUN IR It aiunud i nin

TrusnasgUnsalussarane T lasililunisuuInud?

iRl

Rt

S

- o . - g
A 3.3 usAsdnTveusausneilulasee i

-~ - - a . veo o -~
U 3.4 usavaestauAInviy Sedwisopfuiuninenilaimil e

. ¢ g A
salridee TiRueesgnnsaufuiunilsinglalan D, usy R, fiu C, ladlalea D,

A < . - -
duginstunni sl u@afiludde e nussgmiiliGuulae 1C, Tuihile

fusnuand (Regulator) s 78L09 usgiMmsedilasan IC; euvgnéduyfy (decoupling)
- - o Y . [y g G- o
Wensaua1ruige g Anretwisunmniminendilamididifey saniugegaglli

£7Us1¢ ] TENINT
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U oyt
Power Supply MM53200
<4 b

manfind AAINIM

il 3 denrninvmsnaTaeiy

Ky 1INy LA NN LB INIAEIF N9 TIIBULLLIRTIY fednsudd
wef Q, Whigunsollumaine - Sygnnfiseisuiissgnevdiu Gy Tl

nespnagfiaienaruiduisodiuautindenlalaenisiudl C; uss/vsn

- - o [ v
L, Searudfiianfiswisodmacilasingns _
fy = 1 Hz

ZE\IE

geilgasundliugluwite 2.7 Tadluvesnausuienlgduiulssqhilan
unsd¥uArAuwien Tadld C, D 4 Alana¥e  dvludaslddumiianinbe

i

L = 1
' (4 x 10:12) (29 x 300x106)2
~ 70 nH
F41891nN1 TR AL LULALMEASAN  (coil form) Yszuany 1 1/2 TRV
TruSununasled (ferrite) armssnatedigiursouiulAR slisuisonRuuraay

wilamAld Teefwuaiignasailidunsslauninainsndiadiufien (shield) Bnfi

nile
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Fygraufldsinnindenauifiesgnsedn Ry, uas Cy innsnsliGuy
8 C,p, Cyp Ry uaiimsmdianni Q, dhifinaitinfintls  néveaniussgasdu
C,, Wireesufeufiuudan 1C, s nmfuesgnnfiuasie Q,  wRusTLIwarIIS

rawsmdsend Q Mefunilalaamseyginumann (output) 1edlad 741 fn

Sugome #1 SAiludhe o T urtisddadgalszan 2 Tawvi  feifuGededd
Sunslalonrnfudnathedly  eniudgyiufignndurisudrevgnduiinans
Tnelofiwnd MM53200 Seesamenatarsilddiinefufidilivisly  famse we1einn
ppslatfesn/fnusomizenn g du A Seendlunisnszdpliled NESSS Tven
swfumsndaned Qg Wuieslulusindsuuunsydudila Wi mgeesniiliiend
worey IC, wasusomzean A1 il g BvieenilinsmBannd Qg vinem
Feeuniliaiinemdan Taefisdesiaunananaidnisiigndpuioumisdunn
28 IC, ungevfnwinemegAnduwasiad T dwe néeenfinisfigniovhmoe
W Teughwasa T famasildeangns
T = 1.1 Ry (Cig+ Cy7) sec.
Tnu Ry, Dwiaediulevy
Cys.Cy; Dmiaeithuima¥n
Svlurveseousild Ry, DR 270KQ, Cigunz Cp; DA 47 uF uny 200 pF
mudndy  Fufandesedoy J Tusenmuwiuneshud edldnamin T du
T ~ 1.1(270x10%)(4.7x10°16 + 200x1019)
= 14 M
uneddnsuday J vuwtiunesRuWesld
T ~ 1.1 (270x10%)(200x10°12)
= 5.94 x 10° U

Fedardwinmbauntslulamitnasniuey Ry~ lunesTliasndn

' -~ —~ e . . P
arnnasauiSedlunsfifisldaaifinnnisusiuanITiites Ve, Ton
Ras = Zg(Vee - Va)
Vr

Ty Zz  (nBuRusudrediied (Taviv)
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fndeaeiu  Swwailsngiilivsngeuide ey Susadlilunmit 4.3
eanshaluedaviinssiiouanutiinsefiuoumnuilssuan 300 wna-
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IC, MM53200

Q, ON5179

D, Hupslalontuin 5.1 Tasvi  1/2 Yoel
LED, Iealaalawuss

famnuutuin 1/4 W 5% :-

R, 100 Q

R, 68 KQ

R, 22 KQ

R, 1KQ

fafulsyq wuugnde =

C, 680 pF

C, 3 pF

G, 2000 pF

C, FauhulsequuuyXudile 5-30 pF
fu g

DIP Switch tu1m 12 1@
wamsstun o Tian ussdadau

sminafnlapudy
L, g8aaupd 20 ¥useunm o 50U 6 1/2 Tu.
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IC, MM53200
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Fadimmmuenn 14 W 5% :-

R, 100 Q
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fauhulsyq wuosde -

C, 680 pF
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C, 3pk
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fu

X, SAW tu7m 1300 WwnuBing

DIP Switch. tu a 12 1@
LUALADTIUIA O VeV uaeianu
f§Ingnafalsnesiy
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IC, 78L09
IC, LM741
ICs MM53200
IC, NES55P
Q MPSH10
Q, MPSH10
Q, BC169
Q, BC550C
Qs BC307
Q, BC5500
D,D,D, 1NAOO1
D, flunslalonriin 5.1V 12W.
Fadunmeuan 14 W 5% :-
R 100

R, 33 KQ
R, 10 KQ
R, 1KQ

R 270Q

R 30 KQ
R, 220 KQ
Re 22 KQ
Ry 10 KQ
Ry 39 KQ
R, 6.8KQ
Ry, 15KQ
Ry 47MQ
Ry, 22 KQ
Ris 10 KQ
Ryg 12 KQ
R, 330 KQ
Ry 47 MQ
Ry 6.8KQ
Ry 68 KQ
Ry, 1 KQ
Ry, 270 KQ
Rys 6.8KQ
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Cy 4.7.4F - tmmn &y
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i National
Semiconductor

MM53200 Encoder/Decoder

The MMS53200 Encoder/Decoder is an MOS/LS! Digital
Code Transmitter — Receiver system.

Features - . " -

- .,

a -
§ o — e 4

| A single chip contalns both the Encoder and Decoder.

® Oscillator stabnlty ls non-crmcal 5% componems
.may be used. " Ges . .

® Cross Interference of receivers in close proximity s
- virtually eliminated by circuitry which requires 4 valid -
words to be recelved each wlthm 64 ms of the other.

Operatlon

in the transmit mode the twelve lnputs are scanned se-
quentially producing the output pattern shown in Figure

-e 4 -

ok

" i %Y

Electronic Data Processing

1. This code is generated at the rate of 0.96 ms/bit, or
11. 52 ms/word with 11.52ms reset pulse between words.

In the receiver ‘mode, the incoming signal Is compared
- to the local code In a sequential manner; if there Is an
- error, the_system Is reset and begins’its companson on
* the next pulse. If all twelve bits are received correctly, a

.“valid” signal will be generated. This signal clears a
_ 64ms counter and clocks a 3 stage counter. The 3 stage
" counter counts the “valid” pulses and when 4 pulses
have been received, the transmit/receive output goes
low. After the transmn!recenve output is enabled, the next
“valid” must be received within 128 ms, giving a one valid
In 6 requurement to keep the transmlt/recenve output low.

Connecuon diagrams for the devlce in the Receive and
" Transmit modes are shown in anures 2 and 3.

*@ 100 %Mz Osc.

Figure 1. Out

ER11
-7 0o

Vg ———— AN

_ }——nec. ourrnt

| —————nREC. MPUT

-
| ——

190 9%
L enp <

— 0SC

COCE SW »-—o/o——

WPUTS 112

RECEIVER CODE SW INPUT MUST B¢ m_m SAME COMBINATION AS TAANSMITTER
. \\ o .
Figure 2. Pin Conneclions for Recelver Mode

.’

put Waveform

1Y

1032

AAA
VWi

" o— 1 u Ve

ot TAAN-JUT

0" 0— ) }.

b—— DSC

CODE SW
INPUTS 112

TAANSMITTER CODE SW INPUTS MUST 8E SET 70 SAME COMBINATION AS RECEIVER

- Figure 3 Pin Connections for Transmitter Mode
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pesign Specifications .~ , ) ) . ..
5{or'age Temperature Zg5°Cto +125°C . ) . :
operaﬂng Temperature .~ i ~25°Cto +70°C A T T ‘
*Lead Terperature, Max. (Soldering, 10 seconds) +300°C o . !
ipower Supply - .
“=Vpp Vgs+7Vio Vgs + 11V

._'..Ipo 12mA Max.

o R I PR A ! AN P ) >

‘Electrical Characteristics s e o o

. ’i' H

:; Parameter - Conditions Min Typ. Max. Units !

—— T ]
ipput Voltage Ltevels . .- . : ;
+ . 6chmitt Trigger input _ ] Level1 . Vss+4 1.
E“T’:}‘:;“' "'.‘:.... C mmemend .| Level 0 R X |
é,- All Other Inputs ™~ ’ rever1 | 707 Vpo=05

A Level 0 Ves

Jnput Resistorto Vop_©__ 4 i R 220K

;output Voltge (transirec) - AR 21 R

& Logic High “1%, w703 | lsounce SEA Vpp-05 +*

“logicLow 0" ~ - - |lsnk2mA ! w Vss y

*15% exclusiveof | - . -

Oscillator Frequency - .

. ...}
N -

external components | .

(VL

"Pin Functions iy | | '
- Pin # - L, LT,
" 4.12 These Data Select lines are used to set the address

-+, of the encoder/decoder pair. They have on-<hip pull- -
ups and input switches should pull them to ground.

13 "~ The R.C. Input is the connection point for the single

i T . 2.9

18PN DIP — Top View

TIT R ‘

ATASELECT LINE —

MTA SELECT LINE —
]

“WIA SELECT LINE —

% 18— Ve, -
<. 17}~ RECEIVE/TRANSMIT QUTPUT :
~ 46— RECEIVEINPUT ° ~

1
2
3

WIASELECTLINE —{4 .

MTASELECTUNE —{5 .
BKIA SELECT LINE —6
MIA SELECT LINE —{ 7
WMIA SELECT LINE —18
9

15— MODE SELECT®

14— Vs (GROUND}

43} R.C. INPUT (OSCILLATOR}
12}— DATA SELECT LINE
11— DATA SELECT LINE

“10 — DATA SELEGT LINE

4 ‘pin Oscillator. Aresistor is hooked from this pin to

Vcc and a capacitor from this pinto GND. The fre-
quency = 2/RC. The frequency may be decreased
by increasing the resistor value. .

‘14 Vgglis the Ground Pin. )

15  The Mode Select pin changes operation of the IC
from Receiver to Transmitter. By grounding pin 15

BATA SELECT LINE —

the IC is put in the Receiver mode. By connection

*.'  *a. GROUND CONNECTION 1S RECEIVER MODE 10 Ve the IC is put in the Transmitter mode.

b. ¥op CONNECTION IS TRANSMITTER MODE 16 The Receiver input receives the digital PCM wave-
) . form from the Detector circuit.
cyoe T Order Number MM53200N ’ 17 The Output pin produces the PCM waveform'when

- See Package 20 *__in the Transmit mode and is active low in the Re-

_ celve mode. i
' . 18  Vcg Is the positive supply pin.

——— e \




MPS-H1 0 (siicon)
MPS-H11

NPN SILICON EPITAXIAL TRANSISTORS

applications.

e High Current-Gain—Bandwidth Product —
1 = 650 MHz (Min} @ Ic = 4.0 mAdc

e Low Collector-Base Time Constant — -
p'Ce=980ps {Max) @ Ic = 4.0 mAdc
e Feedback Capacitance —

Cep, = 0.35-0.65 pF ~ MPS-H10
0.6-0.9 pF — MPS-H11

. designed for use in VHF/UHF common base oscillator

MAXIMUM RATINGS

Rating Symbol Valuve Unit
Collector-Emitter Voltage VCEOQ 25 Vdc
Collector-Base Volisge vee 30 Vde
Emitter-Base Voluge Vep 3.0 Vde
Totw! Device Dissipstion @ Ta = 25°C Pp n 310 mw

Derate above 25°C 2.81 mw/oC
Operating and Storage Junction Ty Tgg't| 55104135 °c
Temperature Range
THERMAL CHARACTERISTICS
Charscteristic " | Symbo Max Unit
Thermal Resistance, Junction to Ambient oyn'" 0.357 oC/mwW
{1} Conti pack age i hove these gusrantesd Maximum Retings 8%

o
foliows Pp = 1.0W & Tg = 25°C, Derate sbove 2509C - BOmW/PC, T = 6510 ¢ 150°¢C,

6,¢ = 125°Crw.

L a

w-11

NPN SILICON
VHE/UHF TRANSISTORS
|
i
—
0175
LIE !
1 |
Leads to fit ato 05100
6016 uin i
0019 \
DIA HOLE (TYP:
|
__I ‘ 0045 !
0055
0045 . 1
005

CASE 29 (20
TO-92




2N5] 79 (SILICON)

JEDEC Registered Data.

NPN SILICON
NPN SILICON RF SMALL-SIGNAL TRANSISTOR RF SMALL-SIGNAL
TRANSISTOR
... designed primarily for use in high-gain, Jow-noise amplifier, oscil- !
fator, and mixer applications. Can also be used in UHF converter )
applications. i
. |
e High Current-Gain — Bandwidth Product — |
17 = 1.4 GHz (Typ) @ I = 10 mAdc 1
® Low Collector-Base Time Constant — .
1p'Ce = 14 ps (Max) @ I = 2.0 mAdc :
e Characterized with Scattering Parameters [
e Low Noise Figure —
NF = 4.5 dB (Max) @1 = 200 MHz
€ 0709
oy
0178 K !
o795 04 (i
[;- T 1
*MAXIMUM RATINGS (B |
Rating Symbol V-I;:e Unit . ’I I\
Collector-Emitter Voltage VCEO 12 vdc . 0500
i i WIN
Applicable 1.0 to 20 mAdc 001600 / | !
Collector-Base Voltage vece 20 Vdc i 1 I
Emitier-Base Voltage VEB 25 Vdc —t
Cotiector Current ic 50 mAdc
Total Device Dissipation @ T = 25°C Pp 200 mW ;
Derate sbove 25°C 114 mw/°C
Tots! Device Dissipation € T¢ = 25°C Pp 300 mw
Derate sbove 25°C RRA] mw/°C |
Storage Temperature Range Tsig -65 10 +200 °c !

CASE 20(10) |
TO-72 PACKAGE ]

Active Elermnents isolsted from Case

w-12
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