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Abstract

This report will describe the function of the remote control via AC line. The function of
this device can be divided into 2 parts. The first one is the command sender which will transfer
the signal via AC to the receiver device of the house electrical equipments. The machine can
control 3 electrical devices, The receiver & the sender part mainly utilize the PLL to proceed the
function. The type of the receiver part is the double conversion super heterodyne which will
receive the radio frequency in the range of 5.075 MHz ~ 5.425 MHz and the signal will be
blended with the VCO. Then IF1 will run the frequency conversion process and the rate of 1F2

will be at 462 KHz. This radio frequency will be demodulated and decoded accordingly.
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Very Low Frequency (VLF) dndh 30 KHz v1MN 10 Km
Low Frequency (LF) 30-300 KHz 10-1 Km
Medium Frequency (MF) 300 - 3000 KHz 1000 - 100 :;1
High Frequency (HF) 3-30 MH:z 100-10 ;11
Very High Frequency (VHF) 30-300 MHz 10-1 mf
Ultra High Frequency (UHF) 300 - 3000 MHz 100-10 cm
Super High Frequency (SHF) v 3-30 GHz 10-1 com
Extremely High Frequency (EHF) 30-300 GHz 10 -1 mm
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99104 : Vm sin Omt (2.2)
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Vim = B cos [Dc + A® cos (Dat]t (2.9)

Vim = B cos [Dc + AWM cos Wat]t ; 9(t)=[0)c + AWM cos Mat]t (2.10)
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Vim = B cos [Mcf + Mf sin Dat) (2.11)
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Vim = B cos (Dct - BMf sin Mat sin Dct (2.13)
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1. nsudeuvinavesfynumudyn uainea (Amplitude Shift Keying , ASK)

2. msnlfouanuiandyeyuasnen (Frequency Shift , FSK)

3. mswfAvuramdoynuAiaon (Phase Shift Keying , PSK)
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5.1.1 manfasundasvinamuiaanadvnea (Amplitude Shift Keying , ASK)
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5.1.3 manjasuramudy10finea (Phase Shift keying , PSK)
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msuasdogin i 4 nsEuIumsie
1. digital data , digital signals

2. analogs data , digital signals

3. digital data , analog signal

4. analog data , analog signal

Digital to Digital
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MIONUVDIIDIUATMINARA

6.1 NSEDNLUY
al: P- = 4 o o
lunsoenuuusinuasziidiuveslanoaseasamwaes 21995 ladmaanes
dwmsuniadadmametined muannvafezdnad 1 lusalddunsuadlaTeoad s

-y 9@ a :: o J
wenniniinees ladmadawesdescunsamiasiiflaiiaiu a eniyalddndae
6.1.1 MIBBAUUY VCO Y03 IATY

Fmin = 15443 (15.775)MHz
Fmax =16.412 (16.125) MHz

© Freq CTL Voltage

317 6.1 2993 VCO minsy

6.1.2 NM300NLIIUUNET LPF

nusnsssmddmdmiueninanamadenqiithassfusszdarwadmiun
-' 24 13 L ‘.. J
AIDgeiinsAef C Muudae

AudeIINABY1u¥4 : Fout = 15.775 MHz - 16.125 MHz



Fout=Fref -NT: NT =NP+ A
Prescale Factor P =1 |, A =0
N Range = 1262 - 1290

NT = 1262 - 1290

PD Type : 3 STATES PFD

PD output= 5V

Kd =0.397 V/Rad

Fvcomin = 15.71 MHz at which 2.00 V
Fvco max = 16.166 MHz at which 4.00 V
ZII'D Fve Mrad / sec
Kvco = ———~—0 = 6.088 —————

OVvco %

Pull out range : A(Dpo (1)(2): A(Dpo max is the dyamic limit of stable operation of the
PLL The PLL will unlock if a frequency step is larger than A(Dpo max
*EX-OR or Multiplier PD A(Dpo max is depend on A®n and O of the PLL

* All Types PFD Apo max are as large as AFvco

A@maxatpp = 2ZEOMA) oo | 74p Krad
NT min sec

A®poatPD < A®max 2t PD < 27 Fref

Krad
sec
Let Damping : 0=114

Let A(Dpo =1

Natural Freg : Awn

A®po /(2.46(0+0.5)) EX-OR
Aon = AWpo/(5.78(0+0.5)) JK FFPD

A®po /(11.55(0+0.5)) All type PED
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Optimization of Damping

Condition 6
Minimize Noise BW 0.5
Minimize Pull in Time 0.707
Maximize sweep Rate 0.7-1.0
Maximize Pull out 0.81
Minimize Flicker — jitter 1.14
wwld N On=528
PASSIVE Loop LPF
R1
From PD 47k To VCO
—_— ANV —
c2 R2
0.33u T 1.5K
+ C1
:I: 3.3u
d o
7U¥ 6.2 LPF mafy
Dp) 2 Oy
Q@
F(s)= p1¥p2 « s+,
Wy (s+wp) Ns+ap2)
1 1
a)pl = =
r1+72 Ci(R1+R3)
1 1
z = —— I —



]
Opy) = —————— , Ropy =R/ Ry
P2 Rop2)(C2) P

T1+712 =-—TK—--= 16.06ms
(wn)"(NT)

——2-5—=4.318ms

Ty =
@y

7] =(r]1 +719)—-712 =156.282ms

11 Cp =3.34F

R| =L =47.35kQ
C1

@eonld Ry=47kQ

Ry =—2 =1308k Q
C

i@onld Ry =1.5k Q

1 Rad 1 Rad

®p] = =6.226— ; @z = =202.02—
Ci(R1a +R1p +R2) sec R2Cp sec

0wy < 0py <0.10pef

wonld wpy = 202k R

sec

Rop = RI/R2=1453kQ , Cg = ————— = 0.3464F
(@p2Rop2)

(donl¥ C2=033 UF

L oo Rad

Oy = ————
p2 CaRop2 sec



6.2 MNT90AULVIIT VCO VBINATI

10k

+5V

220

2 8.2k

T
; _

Hod in 0.7Vpp. . 1Dk

-0
S

_

Bpi0s 12
— 4 200p ¢

Y

o ,
I b v

Freq .CTL Volvage

Sk

B
i
I

319 6.3 vCO w93MmAdY

Fmin = 4.900( 5.075 1 Mhz
Fmax = $.600 [ 5.425 ] Mhz
MOD Deviation = 4.0 KHz

6.2.1 MI2ONIYY DT VBTN

FROM VCO 1k
. Q?

z'ﬂﬁ 6.4 2995 Power amp stage 1

= MPSH10 ‘|‘ 330p 270p
[ ]
s5on —— 50n P
l 180 S

TO POWER
AMP STAGEZ2
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1N4148

i
3.3k +5v
680 4
AV AV
82u
100n
/—\7 __H__q ‘ . .
7 2% 1 47n 600V

100 rM ) mh{ [—ore
_47n : -

From power ; 7 ] l/ - _1 _a70p 1.5n

amp stagel i\ T —_!

MPSH10

PEKE36CA
,/—7 / S17 ;77

iﬂﬁ 6.5 7995 Power amp stage 2

6.2.2 msvanuuesiaimat uneisiuimemyaninadengy

"R1.
From PD - - 45k To VCO
e AANA - . )
C2 R2
T 100n 10k

311 6.6 LPF minda
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Design Parameters

Kd=0.397 V/Rad : Kvco=0.932 M

K = (KdXKvco) = 370.004 K Sec™
Fref=12.5KHz = 78.54K Rad[Sec
Npx =434, Ny, =406

@, =69.63 Rad/Sec : 0 =1.14

For Mp2 >Mz
W@
F(s) = pl p2x S+ay
@y (s +@p]1 Xs+@p2)
1 1
Pp

"7 +13 Cl(R|+Ry)
11

Dy = — =

2 Ra(q

wyy =——— ,Rowpy =R /Ry
P2 Rapa)Cp) TP

+13 = —2K— =0.181s
(n)“(NT)
%) =-2ﬁ=0.0325
Dp

71 =(7] +12) — 73 =0.149s

Rad/Sec

l4f1c1=33 Ur

R1=—g~=45151.510 @donld R1 =45k
1

Rp = (’:—2 =9696.96Q  d@onldR2= 15kQ
1

1 Rad

=5.509—,

Ci(R1a +R1p +R2) sec

=30.03—
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0wz <@p) <0.1wpef

@on1d p2 = 1.22 kRad/Sec

1
Rapp = R1/R2 =8.181kQ2 , C9 = ———— =100#F

(op2Rop))
onty C2 = 100nF

L 1o

@ =——
p2 CaRap sec
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Haminaaed

nnminaassnesvadengy Taely lediues MC 145162 Tumamsnamd Tagly

Tulnsneulnsames ATS9C51 imvanlumsTusunsulditu lediwes MC 145162 ol

lod wismumila m Fep =12.5kHz

MINUAAIANNDVBY VCO NiHaanNND 18

Chanal N3 N Fo 910 Fo RINAuIe | % AiHanen
scope(MHz) (MHz)
1 1262 15.774 15.775 0.006
2 1276 15.949 15.950 0.006
3 1290 16.124 16.125 0.006

e d 4 o e A (v}
AT UAAIANHAUNHEISTH I AIAUNUANNOVEY VCO mMIATy

wsadu(lnad) | awuiMHEz)
0.00 14.388
0.50 14.942
1.00 15.289
1.50 15.531
2.00 15.71
2.50 15.855
3.00 15.976
3.50 16.078
4.00 16.166
4.50 16.244
5.00 16.312
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fmui'i MH
i 2)

16
15.5
15
14.5
14
13.5

13

AMUAUNUTSZH NS IAUAUANNTVEY VCO ATy

o o d v [V < 1
MNUUTAIANUTUWHIITHINUIAUNLANUGY VCO MAdN

i useau(volt)

L] L T 1

0 05 1 15 2 25 3 35 4 45 5

useau(Tad) AW (MHz)

0 4911
0.50 5.066
1.00 5.194
1.50 5.271
2.00 5.325
2.50 5.397
3.00 5.437
3.50 5512
4.00 5.603
4.50 5.697
5.00 5.749
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AT (MHz)
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G: -15.8mv
¢ G663kHz
33.8kk2
Chifreq
15,948tz

;
] A U R
FUE‘.;J,JL.LQL.JJ T TS T P
‘ <0.0mv_ j M Toons| A Chl s-1.60mVy)
: 14 feb 2008

i+ [2§.0000p5 | 22:12:06

390 2. Tafianui 15.95 Mhz (a3y)

A azamv
J@: ~1.60mv

A 983kH2
@ 33.8KHz7

1 oniEreg

16.15M112

Ch

T M[ T00ns; Al ch! .f;ﬂ.écn{V5
14 Feb 2008

i~ [29.00005 ) 22:07:51
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31 6. YaNANND 5.425 Mhz (MATQ Power amp stagel)
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31]'?] 7. YANIA2118 5.075 Mhz (n‘lﬂﬂ'd Power amp stage2)
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