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ADC Analog to Digital Converter
AFC Automatic Frequency Control
AGC Automatic Gain Conrol

AM Amplitude Modulation

AME Amplitude Modulation Equivalent
CODEC Coding Decoding

CL Load Capacitance

C/N Carrier to Noise ratio

DAC Digital to Analog Converter
dB deciBel

DSB Double Side Band

DSP Digital Signal Processing

FIR Finite Impulse Response

FM Frequency Modulation

I In Phase

IF Intermediate Frequency

I/O Input/Output

kHz kilo-Hertz

LO Local Oscillator

MIPS Million Instruction Per Second
NTT Nippon Telegraph and Telephone
PM Phase Modulation
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PROM
PSM

QAM
RF

RX
RZ-55B
S/N
SRAM
SSB-FC
SSB-SC
TX
TAB
TIB
TTIB

Program Read Only Memory
Power Spectral Magnitude
Quadrature
Quadrature Amplitude Modulator
Radio Frequency
Receiver
Real Zero Single Side Band
Signal to Noise
Static Random Access Memory
Single Side Band - Full Carrier
Single Side Band - Suppressed Carrier
Transmitter
Tone Above Band
Tone In Band

Transparent Tone In Band
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s & 2o AF 79 PR Jhslof b Hg FE A HI
zbﬂoiok gtk RZ-SSBHA 9] & -

o I‘Ji

Jfu
ki
il

s{t). RZ-3SB sianal

Selective Amplitude .| Frequency
Amplifier Limiter "1 Detector
K Imtegracsy »  Linearizer

Factor | | (ZHZ3I)

Recovered Signal «——

a9 24 94 A% 2EE
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A3 A AAY 7 § - 5479 T4

A 3142 FA7 +4

ANTENNA A1 K Pre Amp
L 2
SPLITTER— PA AMP I o/a |— 1
q ACl088 e -
(ADSP2115)| "™
FEEDBACK Catesian Loo
Asic P~ o/a |
ARME
TR LOCAL | (TX freqg X4)

Y 31 FA7] EEE

ARAZTE A/D AHEE AFH DSPAAl Q1glo] v 94 Ho)
WAL ol gdto] 1/Q AEE TAAAY. ¥HE I/Q I D/AE
AA oldRI AZTE W] o] SSBAIEE WAAI7IIL Cartesian
Feedback Loop 3] &ol ¢j&l=o] H]AdF A W& FFHF7NE AFAY
A8 FEHZ 37|98 Spritterg® F3 AZE TA] BRI Ed
A58} 3 AE AAXNA vAdE 54E& BAA Tt

Full Carrier SSB ¥4l 2 ¥t g QIsh AP AR A7) uito] A
Ag9E 9 AlagdE Fds7] T Sgoz 2359 Huxrgdad w
t} 10[dB] A&3lA AFstes BAS AREH.

RZ-SSB & tj¥o] 5[1<Hz]94 *?dtﬂﬁ g o R %fﬂﬂﬂ AMgHoz

>

e Foln dHags Sd 4 & em geby HPHE AT oAz
713 %ol Cartesian Feedback Hc}z:q o Aeste] ARG =
FatnA gt



3.1.1 Cartesian Feedback A3 3}

JqAF AWE FoAMN @ FAel AFdm PR §old

Cartesian Feedback 42 HgF %7 &9

o] T3l & AF &Y AT dHEue dFPES A FLo 9
& A5H 02 AAHY. Cartesian Feedback® 22 | F32 FHjo| 22

=S¢ A Thsdol EAlske GAlo] vk B b el 95
o FxIE dfojFo] AgE o]l Frjo] ALe] FFHoe oHFol
Aoy Jqog Ao FFHole golsttt. hx4dEe] AA e F
o] o5, X, AAAIZe] Fol delM ARFAG”
Cartesian Feedback AlA&®e] d5& FEo|5Z =7
AT Ty Fxo|5e] Tk Al
g FX5EE AE F7/MAZE £ Ytk 13 AYE IHE A}
= A& 3 AARS kA stslr] 917 FEZol5(G), AYE
He g FHBW), F2Z AAAIHD) Akele] #HAE G- BW-

1

1.

e
o
+

A
nn

=
=

[>
it}
filo
o
rO
o,
BNy
=
4
30,
|o

i

ofo
o

e
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D<025 & FojAg®

3.1.1.1 A% Ao} Cartesian Feedback

A%} (phase-lag) Alol7]2e] A2 7]E2] Cartesian Feedback Al

oA A oS AMSE @ PEoltt” olH e i B4 3
2EE 19 329 2tk o] Al2de A F5E A GLH L

CE(9) R.Cotl
HS) =y " (R v Ry Cor 1

1
a|l 1L

|
S+
— T l (3.1)
aTl

A7l T=R,C ©li, a=1+(R/R,;) °|t.

o AN
R1
R2
E . (s) E,(s)
i
O O
a8 32 522 FAE AN Ao
2 (3.1 Fu¢ @IS 1y 339 Zu =27 egIFHe F
=7 9]

o Fukpels g Fe7bA 200dB/dec] 2 AT WA
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AAE V(@D eolx G4 9AE UTolth A% $93de 343
RE7h g5oln, 3T G g% REe 0o Hadh g 2
& Ade FHAFN w1V (Vo) & W, 439 HaA o, &

sin {(1-&/(1+a)} 9 g& 744G

Frequency

1
@ mis LT T ?a
4
T
Magnitude : x

Frequency

a9 33 AN Ao FI S

HA AdA FuE 71$9 Cartesian Feedback Al ®lo] whzl 3=
FtrrRt gA AAgE oo dtn F4e] Fukgs FL dgFeng
AAY o . dHe FugE R,9F Col W 248 + Ju
39 Fag & Rel bt 23 5 vk 9139 HAEA, 0,2
a® kel ot ZAAE=d 2 Fe Hdge a=1+(R/R,) =
AgHh a9 Wsle] WE 0 .0 WaE IY 343 2o a9 g

of TNETFF 0,0l TUHs Hd 90 & 234E 4 g F2
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dE 7} 1xpe]al oo Fo] 3[kHzlolw FEZA] o] 100[ns]¥ 75 19
274 A7 & Abgste] A o E 13 350 HEME (Bode plot)
Z Yok 7)ol A as 200tk 23 3504 & F %] o5
ARFE S7/HAZE F oy o] A Ao fr Fag

(deg)

20 25 30 35 40

o
o
of=====edeeahandoaaLll
-
L

a9 34 a groll WE ¢, ©] WM

FANE FFLAE ol gl A AI/E HAARGOY ol
g ol g8 A4 Aol7)e) AA aE 13 360 £
o o] Alzgle] ALFSE A (32)9h 2ok

s+1 q+L
H(s)=Lols) _ BaCy R\G o 7 T (3.2)
Eds)  RsCp, 1 oL
}?ZCE © aT
o] 7] of| A
T=R,C,, aT=R>Cs, a=(R,C,)/(R,C1), K,=(R,C,)/(RsC>) oj .

4 329 Fus $¢ 9 33% U AANE mF 5

aL
-1
FAAE ol g A A st FAs



Phase lag compensator

H
50 pmmv ;
o i
o .
g :
I S
k= '
& :
@« 0
= '
B~ ) EN— L
10° 10
H 4 H T T
50f-------- Fmmmmmme- R Ammmm - Ammemee—- fmm
i : +  response of phase lag | :
2 0 ......u_g::---e-/-vl/- ------- -,-------:._A:;,L-fp‘—‘:- —————
=] O ' M *
§ L SRR s S L= %=~ - without compensator -~ -~~~
S [ | SR D, e e s PR e O ——
with compensator -
-180}-------- [P S SRS  _ g ARPr Y : .........
:
10° 10° 10* 10° 10° 10’ 10°
Freguency(rad/sec)

I3 35 A Aojr1e AA o
1z} F3x 29¥, dogF 3[kHz], AFAZF 100[ns]e] 72 -$)

Cc2
Cl R2 R4
ol
W —
E(s) + R 3*
E,(s)

09 36 TEAAR 748 A A7)
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3.1.1.2 A& Ao]7]1E E335+= Cartesian Feedback Al ®l2] A
i

A Aoj71e] Adgdre 4 (33)¢ o] vud = glom AAF

4 HE 12 /M E A9 "] dedes 4 QAR BAEH
Stws

HPL(S): S+, (33)

HLPF(‘?) M] S+ww (34)

A7l w2 AL Aoi71e] S FIE, w,v AG A7
FRFHFolH M FHFEZI/E AT €BF FRY o5, w.E
A FH Aol A Fupgolrt, A4 Aloj71E EFsE= Cartesian
Feedback /’\]ﬁEé]-—:[ AA FHEE 39 373 7o o] AlAHe A
935 4 (35)E FojH

Lo

M KA(g)e M ST
SHW,. S*HW;
W, S+,

Stw, Stw;

v(t)= x(1) (3.9)

1+ M,BKA(g)e ™ ——

% 37 % A BHelAM B AR R o]Foln K A¥TH
o]5olil A(e)& HHFTH7 AM/AM 57, ®e) & AM/PM
S4€ 47 dedg. A B Aozl Y flA= dwbHos
Aol BE kel AAAIH FEILAR ALY AA7|E 74T

lo,
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A%, AQES FHe 99 9vunre] FFE nelstel A stolo}
g,

+ n)
H (@) Hpy (@)

Y

x(1)

LPF Power

Phase-Lag Ampifier

a3 3.7 A A71E EFSE Cartesian Feedback® A A&

3.1.1.3 Cartesian Feedback A4+ Alo]7]e] A A

2

Cartesian Feedback A]ABlo|A AE-%= FZIH, 5 A5y 2
ol 274 Alojzie] AA el diste] dolr A AF T dH9
A 1R dgsiglon AdFaas QFFHE U Fel g3
A7 A Aozl AA WRE Fxe] o5, ] E, A AA|t]
ToAd 35 LFHE oFAFE UK F AT A A7 I
A3 GHE AASE Aol -4 A ARoA EASE AL
S 2 (36)9 o] YErd & 9t

I

H(if)=pe P (3.6)

2 (36X D= AAA

7to]
% (Bode Plot)E o]&3dl+ A5 o599+
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U= Fapea 0 [dBIFo2HH o|5347129] Age| sjgan.
Aol 1807 AL A wle] S35 (Phase crossover frequency)
E fre®E FEAITH. &WF ARl 1x AAFd ZES AL A7
& AHEStE B frert 12 AQE T EEe| s 7ol 907 Aol
S $39) ARl o3 el FrhR 90 Ade] HE Fups
of sigstel 4 (379 o] ZAHo R & 5 gt
Mo D = 2= fro = 15 (3.7)
WA AdFa dHel g o5 {5 e AFd g (DO
A o]509] Gpeola ATt fed 134 A9 HHY HdE &
T A B3I} ol Ued 5 ow olFHf{F GMipr(dBiE A
(3.9)8k o] Fojzit},

rulm

~_ Gpc .
GHurrh= 10 (3.8)
GM 1 pr=20log 10(—1 )|

LPE | GHLPF(Jf) |

—2010g10(\/ 1+(f;f" )_)—QOIOgIO(GDC) (3.9)

A (392 gwtAo R FEHHE A (fpof)™>1 EHEEH A (3.10)
o o] AR E o gl

GM - — e 1T e e (3.10)
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F oA A4 A7l o8 g 4 e
Fa A Aolrlel FAFREE 1, 3
Aol71e] AL A B1D9} 2ol HAIE & gtk A A7)
AAAMN Q7= dgE [, & FAstL 2 379 A A&
fi=fe , o=<fpc/10 & WM 22 5 U= 159K GMp(dBx= 4
bR o2 ZFEEE 21 (fpof)>1, (frof)®™>1 2HE 4 (312)% 2
o] ZAEE 4 Qo

1+1/f>
1+1fy

GMprOloglO(\/ 1+(J}°—IC)2)—9010g10(\/ 1+(’:‘;’—;)2 (3.12)

<20log 10(fpc) —20log 10(f,.) - 20

GHPL (Jf) = (3.11)

27 oI5l fE ML & W AGEDH BH B A4 Aol
£ ogedt 2 ARE AAT F vk $4 AER AE 9| o] 5o
F GMpr=GMQ A3ole ASs dwos Fram A% Ao
& 712 AH2E 287k QAT T84 e APl aT7HE
Sol 42 Q7] 918 A% Aod7E Argstolol BTk A4 Aloir)E
AgeE A 42 4 gt A Hd o5 (M A
(31002 2] (3.12)ellA 2] (3.13)3} Zo] Fojxit.

GM e = GM -7 770 7 e T (3.13)
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GM o 2GMQ Aol A% ANE FHFo2A 2T o

S48 QL FUT. GM <GV ASolE A% Ai7E el

= AfE A & fon o We Ag F 9t o

AGHT W (M. < old g Alxge] 7

sgec gmelEe] ¢ MeE 2FHE A

Fo FEOE Gp OAE [, QTHE AFAR (M, ALY £2
E_!:]_'

% )\E]@ 7]’%@‘ 0]-5—01% GMacfn E‘E%E‘]g

i

1

Z}+4> order (order = 1 : 1&F A5 HE, order = 2 : 12 A 57
AE - AR Aoi7Doln A% Aoi7k Qe A I F
T fr 9A T3 f. 7F F7HEL

3.1.2 Cartesian Feedback Eg+A 9] A% A+

Cartesian Feedback W22 wvluz +3o] &o]st o] 9]
e} AT E AFsty] 98l AHEEHE dage] T uAdg 4
ZEZ719 AYPL NdstE EF4QA 71€olth”” Cartesian Feedback
o] A5 AHTHFI| oA LAstE vAdY i T o]Fof v
doto] FHasthy AT BRoA DAstE S e IdE
WdElE 540 Ak watA AF ARA wAE AFPE
Hogt Eojof AFE ol gslo] WHFHIolA LAstE 38w
HdaAzlEe 29 53E o8 & Utk

Cartesian Feedback®] ¥ Z 2ol s 54 E2 vt 2ol

2g £ g™ RARZ /Q EBZ7] (in-phase/quadrature demod-
ulator)®] WA FH, EAE AL FARAM TAsE FE, AAZ 1/Q
B27)9} AatFE7)9] DC offset, vlAlgto g g HF=e 1/Q Ad

o

flo o
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Atolof A WA= o5 B §1e] EUA] dAelth 1/Q HxR7|eA
BASE B AFAHLS [/Q B2V Ade glo] A¥gde] 73 RE
S AEFoEN EY & don AF AFRoM BT FS2 AR
E4E 7M1 FES ASEeEN Fd F vt 8y HAE F=E
o WA= DC offsetS A1 To] & WS Cartesian
Feedback X729 45& A7l 9 9] ") =g A
BRAAN LdAStE o5 @ 94 B dFS EHol YA g
olmz] AFE A= Yol Ak OxE AT AHYE o] &5t
25 dEATE vg AFAPoEN FA7] YA HekA ge
B2 AASE S vud dd] FEY £ glon 1/Q B2
oA wAstE DC offset o5 3 914 ELAE AAsts o 7}
] S ZekE 9ot

to 1

oX,
A

w

Cartesian Feedback2 Ul 218 & AFet7] fl8) ALE= A
a&o] ¢ dYFEIY HAdFEE Mdstr] A% ddetn A
2 AP 7)Eoln Ala" pAEYE 39 387 't} Cartesian
Feedback®] 71 9dE& AF3 T7HIEE o &3to] Agstd vzt
2}, ¥ A5 9 in-phase®t quadrature 422 Z}zF [, Q2 FA| 8=
BF AFTHFRI AT d¥FF7 Y nAFEE ETee AE A=
o A3t Y AT ZREH AHAITE APsy o] AITE HYFH
719l v R 8 & AFAle A Ao ot WA "k A
T ZHE oHAlZed £FH e AT FdEe AAs F=
o eHgd& Frskr] 9% Aotk I/Q Wx7]o] 93] Wxd RF Al
TE dubA o R oy o HYFFHT|o| o3 FTHE GHUE F
sto] AFHT), RF 41359 A3 AfSH 1V/Q 52718 AA AFH
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NEZ WEHE AFFIr0 Jse] AR FIe FYsA B
A4 2471E VQ MRS 1VQ B27] Aole] AlkAAL
4 QRS WS sl ALgF

loop filters
& 1/Q modulator
forward gain
preamp AMP
LO
armonic
/ Ap filter
il feedback | 2 : RF
cka|5 i
gain +1 1/Q demodulator r«— attenuator [
Y
comple_x baseband output
input

13 3.8 Cartesian Feedback £417] A E

=}

Cartesian FeedbackelA ¢ - &8¢ #AA I AlAde] GAES
etz flsked 1 399 #Zo] Cartesian Feedbacks X 93} 3F%th.
9 3904 ¢ - EY WAANE Fxo o5, Mp>1¢ 73¢ 4 (314
7 o] el 5 g

—

af)  dt)

+*
+

B b3

13 3.9 Cartesian Feedback?] 714 de =4
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X(o) , dalD) .
Y(0)==g=+—m —dl0 (3.14)

oA7lollA B A HEO o]Fola M &WF R o5t
da(e AFFE79] AFBES JehdH di(o= AT ZRolA &
Aot A4S Yedng. 4 GleA AgFE7)e] udgsd

A= FX olSnE pastu AF AzM BARE TR
d0E Bel IR NIYS & 5 Ytk F AV FReNA WA

2
i
oX,
M
)
rie
filo
L
ofo
$
2
I‘i
o[}l
I
N,
lo,
i
8|1
oX,
II

T e
o,
e =
g’ |
o

o rr
oy
b
>
N

E\:H bR Ao WX = Aol T Pown wEir A|AHS] bR B
e flet AYgF5F71E A =

A E et JAYFF7NE EF3E T PR 2T Y
(3.15)9F Zo] HAIE 4 Qlth.

(3.15)

M.
Fi(s)= Lo

+w

it

A71eN w.= AdEH ¥ AdFaoli M 8T 74
o] F olFeolth AL FLoAM AAAN G eATE EARYTAL
7HEstd A 163 2 Ae@rs x¥8d 5 Atk

D(w)=e " (3.16)
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T

A7le| A 2 AlZEA Aol a= YA Aot} Cartesian Feedback]
AA AGETF T(s)E= 2 (3179 2ol e 5 9t}

T(s):% (3.17)
o 7] o] A

G(s) -4 S (3.18)

H(s)=B-e /" (3.19)

oliL v AT BEe F ol5olH.

A @BIDAA HEE el FEHADSEST GsH(sE o]E3+
Nyquist2 %, Bode plot, thF=7] - YA AE 59 AEA o] 7|2 o] &
2 A8 £ Y 14 AQETG FEHE ALsE AA"e] AS
2glo] ¢hAstely] 9% 2L FIEO|IH(G), AT Y U9gFH
(BW), F3xz¢] AAAZHD) Alele] #AZ 2] (32003 o] veld
ok

>

G+ BW - D<02 (3.20)
T=
M-B-wc-c]<% (3.21)

MY A" ERHel gt MAY A g mdPels 7}
a5 et ofe] 7hx Aol o]gd & gk WAY AYZ
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Z71e] Rdo= dl7]9fd B2 (Mmemoryless Model)®] #A-&o] 7}
S mledd RdolME aAe] o] @A Al Yol ¢
Mt A e melx T 5do] Fabge] Wste| F@sith T4 F
gppe] vl FEs] F UG FES JMAE ¢ AEE JHHstdE Y
TH7Ie AZ ddF oA Fage] F3ET S54S Yehde o

A H7Ied Ede ol &

RF Power Module o] %8 A&7} vAdAdor X357 HodA
LoopE ©] &% d¥ FFH79 A%y a7} 4ojAn= o]g A st
A #fsl ZHdis A¥8S FASHE 22 FHAT ofF 9T =
W= RF AlE#Ho]A Toolel ADS (Advanced Design System)Z o]
23t T 3107 19 3113 zZo] AlE#Hol AL AAEAYH.

T FueE VHFOGol 2R 100~400[MHzlelAd &8 4 3
3|25 dAEtgler ¢fF3 dydies 0[] kil e
-25[dBm]o. & A5kt AR Y S[VIelw ARgR ERIR]AE
1[GHz]¥ dl DC current Gain( hzp)ol 120, $E% =+ 11.5[dBIE 2t

o

o rfr

rr

25C33563% IMD7F £31 pdBE ol ¥& 2SC3357& AH&3stith. s
Y 574& 5A7AY Hglom EE|qiiEel P Eglo|H s ¥
FaA Al Bl A E F )

AlE#E oA 163[MHzIE 71+ F942 39S o Ry 542
24[dBclE ¥& & dem SllelMe yAEAde -13[dBIF &, S22¢]
Me -19[dB]E =& vElgrh dgede] -25[dBm]Yd W] EHEEe
21.3[dBm]o. 2 47[dB]e] FEL&S wRYgy IR YFY dydis:
S11 35-j5[Q], S22 42-j5[QJo. & eyt ARE HYS o 35
& =A GEHAT ol HEF HY FHy|9 HAdE 54& FAs
98 ZEizel Ze-Tefoln Py} Zhe HAPFLE FEI] FH
at7] 918 AARLH AlEGoldE At

rir

j

4N
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2% 310 TG A Eo]A Ink
IIIIIIIIIIIIIII E&ﬁ;:i#i?wlnl el L

IR R,

B3
%
i
3

]

. Hrwn, W

?ﬂﬁf’.’w_ﬂrfu Neutl—t, 48112

i R i

e i

=1

l'.ﬂ% DCOD00MH T

™1 L AWS lil 1)t 1EM4TY = 'a 120400
impadanca = 20 ¢ (06203656 — [0 (A2odea)

OB S s cayme - (2.qaaso

a9 311 ZEPE A EHolH A}
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A 32 A 271 4

2 Pole

%Mﬁ:/l—l

Zol vE FHHE RG] WA S ol &t dEHUYE F& ddd Al

i

7 Al7]™ LNA(Low Noise Amplifier) & %3] A3&5 =
(Mixer)= 418 F34E 783719 E6te T HEA
71 MCF (Monolithic Crystal Filter)& AX 4141359 oo 7
23 Jch Adz ZZ 7)o Splittere CombinerE o] €3] AR AT
oF WkENAITE 8 FHeH HHATE FHF/NE FI IdE F
=

o] ¥la FAE WwEE Ex 3] 98 Fulo EHE AAH OF
|

Sere oA EEs) AR AYVTh BRES AW FM H27
2 PAH AR 4872 PAAs g8 DSPARE ol 43
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549

A

3

o)
i=]

17 fsAE weatE o

5]

(=]
AL

A

=]

3] Zo|t},

1

AEAE 1} 10[dBlelgtE v}

1

715k Agrol ojg)

250[Hz] 73
o] HEF=Z

1

-

ol FHFeh,

FHIA

o

ol

&)
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FEAA ARAZ EFAIE o

s
Nlo
o
il

T

J
ir
No

Cormbiner

£

N

— Amp
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3.2.1.1 Splitter®} Combiner

Power Splittere Al3.¢] d¥g€E& Fulst7] #3] AFE3H EE XE
o] WA WAL #F UA 87 8 Power SplitterS AH-&-3
t}. A9l =2l (Insertion loss), A 7] (Amplitude), &3 PortAlo]o] ]2t
7 (Phase Balance), Isolation, AFEHIEZE Zof gt SAdo] 8% o]
wElsiof st T 7S 7HA7] wEol.

Power Splitter?t Combiner= #2 3 &8 FUdg EA4E 7HAH
Combiner+= Splitter7] 5ol Y2 A3 5 tA] ZA3st=d ARSI
a3 314% L, CE o] &% Wilkinson Splitter$} Combiner® T3¢
3w xolt”

__ R _ 50 .
L=t = 5 o7 <100 = (RH]

1 _ 1 i}
_2\/_2:l1jR[F] 2\/_2 e

C
Co=2XC = 2X210[pF] = 420[pF]

R=2% Impedance=2x50[ Q1=100[ Q]

I N

ey 50 Ohm 50 Ohirn i 1 50 Ohm

1uH
l TuH - Rl
G2 100 100
I fop 2 L1
= _— 50 Ohmo-

&0 ohm ;
_f 420P
I 210P :|:

40 Ohm

= g i
210p

13 3.14 Wilkinson Splitter?} Combiner?] 3] &%
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3212 vy AF 9

vk 7AE FEE 579 2" E AFEEe Ladderd o] +x2=E
A A Ladderd ZE e SR FHE T AE] Alolo] A7
ZAAMY g¥ow AARAY. FHUY Faro AHL AE

T FoaE 1y Hogla 19 Fage FHu
Al EZRA kol Aol weh ytopxlnt. ojw] 4
= ogopRint, Al ol del M ToT H2 AREEE &aAe BH
mdg otk JAA ARAl HEH ZHAde 3 dolHE
o RF Al&E#o]M Tool)l ADSZ 73 3153 19 3.163 o]

AlEd ol dS AAsHH.

e o R e e S T e
e e e e e
C=18fF ~ ° “C=EfF C C 7 C=18fF T 0 T CCEMESET U CENgdE Al
F=10.5997 MHz F=10:6997 MHz © F=10.8097 MHz - F=10:6397 MHz - F=1006997 fHz - © -
Q=100k . . .O=100k. . . . @=100k . . . .0=100k. . . .(O=100k
Rp=a phie i D psa pRe s Bp= p B B p R T p e
Dl b R T I i D s s BTl
T e e e e e e 1
- U
Al
e
C=180 p

R Ui B
C 13 c [
R =TT I O R I

[@a] seeramerers | - [@g pereverersweze | 10.7MHz Carrier Filter

3

5 Adram Bt

=" FaramSweep
S e e
© B{ap=10 705 MMz 0 ¢ ¢ ¢ ¢ SweepMarstwarf' o o o - - o - MARL - -

L SBlepstf Hr . SiminstanceName[]="SRAY . . . . .warl=430p .
. SimlngtanceMamef2l= . . . . . . . . . . .
SiminstanceName[3]=
SiminstanceNama[@s
* SiminctariceNamef5]ls © C T T 0ot
© SiminstanceNamelBl= © ¢ ¢ 0 e e e
S Sl e e O
e B e DO T B
Step=100 p

a9 315 WEd AE ¥ IRE
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mT i
freg=10.7000MHz reg=10.7000M

var!=7.200000E-10 Carrier_Filter.. E‘v(‘l 1) 0.003554133.52659)
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4.1.1 Cartesian Feedback Loop9 +&
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13 4.2 Cartesian Feedback Loop A8 A A%
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¥ 4.2 Cartesian Feedback Loop A3 72 3}
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A Study on the Implementation of Low Power
RZ-5SSB Transceiver Applying Cartesian Feedback

Loop and Selective Amplifier

Park, Keun-Seong

Department of Electronic Comm. Eng.
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Chungiju, Korea

Supervised by Professor Kwon, hee Hun

Abstract

In the wireless communication field, FM Method has been used
for a long time due to its less fading advantage and wide dynamic
range. However, its bandwidth has been narrowed as the number of
users has been increased. At present, however, keeping current FM
Method has a lot of problems because current FM Method
accomodiate ( occupies ) too much channel bandwidth comparing to
its imformation requirements and frquency needs in the market.
Therefore, SSB ( Sigle Side Band ) Method has been gettting a
attention due to its higher efficiency of channel bandwidth than that
of current narrow-bandwidth for FM Method. Even though SSB
Method could get a high efficiency of frequency usage, it still has

fading problem and needs an oscillation frequency with high
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frequency stability in its TX and RX. In this study, therefore, 1'd
like to suggest two methods as below. narrowing the bandwidth by
using SSB Method, and Implementation of low-power Wireless
Transceiver Applying RZ-SSB Method which has lowest fading
effect.

In order to execute RZ-SSB Transmission and Receiveing part, w
tranmitted Carrier after oppressing the signal 10[dB] lower than the
normal signal in the Tx part so as to reduce power consumption.
And we also used Cartesian Loop to improve the non-linear
Charateristic of the Power Amp, and applied Narrow-Bandwidth
Carrier-signal Filter of the selective Amplifier at the Receiving par

in order to recovery the suppressed carrier signal.
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