Band ass Data %@mmm.sim

Syllabus 1 Jon broduckim - ASK modulaliy | bandewidls  and
W /spec%nm»a{; Ask,, Cohorent ASK. deficli , moncohet
Ags»{ olede e oy ,x%,aL_ space fre{nwfmfab’m $ 4,7%%?1:7 o
i ASK . FSK- bondidly ¢ flaguemsy Spechum. o 3K Sigral,
,gFace fref)ww&b"b’h ¢ /)frz?ba,loﬁltkg‘ of e for FSK | mon cohorent
Fsic. dekctw CUHW FSh dd(d??‘, FSK de{ecﬁm vy PLL..
BRSK. - bondwidhy § feppemy Apectnumel- BPSK Aiadtél Apace.
Aepromntabm. & probabibly o e o BPSK, cohoront psK.

phane J'h»"'ff” K‘ﬁ”’n} C&P‘EH') , &Pk demode ey s> I ndwdudirn

& M-a;.a( éCﬁma[ng, - GM3K, ond AAM. _
Introduction |
P .
¥ The a\.dfut ag GM; dfﬁ:ﬁaL medudaln  Athe ' Pem, DM ’Dm@

ADM will be -0 and 2%

¥ oThe 0% ¢ 4% canbe brommibled Horagyh wive

elechical voltage & S &5 calld “Bare bomd. ols
becamne ok comdama WW Wl_
Y Inoveer & Aot 05 ¢ 4’5 Mvagh fue space elechal
W@'\d A‘hwia‘—l CUTWUE:L ™ elechrmognetic P/vwrm .
¥ The devi hich. Comuerds™ elechsaal nergy elechommagnelic energ
g

Qﬁ\”*d‘ ’A’T\,k/n’nqln 'YDVCO(I_C[

Al Hat e
o Wmmﬁm/f) Q 6€ ﬁ’npul“ s the ontenng '%mldée_
So, 6 tromomet o5 ¢ 1's

MG conkinuay fdm . rgh frec e  shadd e, convatgl

by amigmmg

Y Wed 8 convenk  desereds

detechory , Differenbal Bmavy Phase Shit K‘am’g (DPSK) , Buedmliz.

gofol date trammorsynr,” ||

fs Qm*—lﬁWM &° ala
Qg_fl'al. CoMier Mmodulahion ') jﬁ

B '*' 'T‘IQ, 01]1!1")(_4":‘ ol dc"'i\‘lL(iL {\gvxvxu-w PR | . 6 N _ ) ¢ -
- /\ | U Fmeddlaimm S @ (A’na,f)QM Lgnel ;ene, 618

Page 1 of:}

2

_‘.‘}a,ho C(Luld, u B&ﬂd,ﬁwu’%"lﬁ(_ clgfi' ,tramm‘,“'m u.




| <D3 ka Moo(«&z}ﬂn (‘Cdm &W-" J
Bnary (ai:fs?:sw ) M- Cérveodmm |
| n G bily
r—‘/‘ i ﬁ )DVSV» ,' (J {\\Qm>
ASK FSk PSK \ apst Mearg ey vy |
N e t:‘?m O e Pl A
et ook . Gheredf | N/ |
- ASK — Ampliticde,  Shfd KW | WM@«Z@
FSK - FKM Shet W . griedsar2L
PSk.  ~ Phae shift Kujng
Goals - @ . M ascrmuwm. d_ofEZ ralg ' '
s @ anmm probabi uy aﬁwdmﬁ»
| @ Mmrmum.  tha nnzL Landuwi c’US’ -
o @ M axfmum. veristance. {s amtw]gem /Sﬁna./‘s
@ Mintmum.  Cruatt CU‘mPLw«%'
et AN ARAALR
“ H UUUUUUUUVUUUVU
Oyl 1] o 0|t >0 1. 1 | ﬂ%\?_:\\..[_f }

N

>
(V3
>
T
E—

.
WL A — Jl# ,
o JIA 2L i~

- NS

II\F | — - ——

| e ',f\]ﬂﬂ'“/\',ﬂﬂﬁ_,.{,f\f\/\f\ ‘A. ﬂ;




a3 A e B e AT LT 4002 S

O

O:D ( ﬁ ht' rY‘O’MﬂM‘ﬁWﬂ*«
Degitol olals \ “Digital o s D igcdal
PEEEE A B bt o
N e | A
o [
\ Cooninl Cables, | "
" :DC! JH- fiber ophc. Cables, N . I
Am\v?:l’ A 5.3&‘){ twishd. pait- e DAC > ‘
[§{_De(c!ﬂat Rodc0 -
Digelel
—n_’—l— Modstlshin | |
chfkfﬁﬁz 2 ’Diff'\é > ngzlal, dale |
Sanss mpal” Deshnahom M})“lt ‘
Rod¥
‘ — G Freespace s ‘“1\3 ‘
A'na«lvg 1ADC P} d T DAC L~> Armlzj'
‘ ' (Mgd/ufm,) L\J auw

| = To perfim demedulbsn  ob dhe vecerver: | st have the Choice of-
Cohoront @ Non Ghevent delecton .

Y Cohorent debechm is perfimad by ooy - comelbng the vecaned signal |
glth, cach. oneof the veplicen & then “mak'r% adecisim. basd gn,
Compurismna Wity preselocted Hivesholds ., £qmct p,,m‘){,_,ge/ of the
Cangior wave's Pkme,wq,wf?nu, i ng}»).,«ot

¥ Non csherent deteckion k*wmfdzyc o} the domter wawe's phase iy
ot not” ve JM“L > C,o'm,]oémq*ff of the Yecler i H'M,'(’y educed,
bk b He expomse o o anfesin e furftmenc |, Componcd
45 a eolerent” W .

Page 3 df 52




[

4 eV

Amplitice, St Koprg CASK) 2 00K g
" he by ASK Al T e splat i of digital medulabion
v ASK b wtd e Omeluy telegraphy .
v S Do !mﬁw wned '&Jtdﬂ#% o‘AjJaL communicah$y .
x  Syrkol 1 veprosetad by renmiltny Amasoidal %f@:"o%’
Soced. amplelde. Ae omd fixeed. ey £ Jor e bit duraht® Ty sec,
| bt o gt o iy o e ower o T

% The. Aiﬁmd, mbe,'acw/n//mtoi AMM ‘:} ta,mmg the. AT of a
smaroidal  Osallalie  ON § OFF for the presotbed, puwds mdicalid by

WWW e faul/% trom . B
Fre this vegor.  Ack @5 also hmoon a4 ON-OFF W C0‘0//Q_.

ﬁemm%nag ASK. & ASKR Modulatsy :

S
Bmag WA | Product i
. Umipoler pRmM Modudaley 7 ASKS audput
- P® T — S = Ly« ).
Clt) w@rmw&t ACCA@—n&Qﬁ) ' :

kt e Smusedtl Coner be represstadl Y
cery= AoCd(arfet) -
“ The bmany  ASK signel com be yeprosenlid by S(E) gmen 47
ey b -(Ae C&@-Wfﬁf)

W Leg=4 Lemmﬁ?ﬂ
b0 ey 0

W-—»/—/\*

S = { AcClTft) by 2
O . LW 0

Lek mm(dér M é‘i’mhy dal bty = { 10 11 Oloij

Rage 4 nf%f

i




®

e T 1 IR

- Bandwidly & R"ﬁff’_";’j Sfecw ASK ¢

zxﬁ;fﬁ ﬂﬂﬂhhﬂﬂﬂﬂ/H\A(—” ” ‘i
JUVUTTUUTITIVTyY ¢

sar)

A

DS 1

modulaly @& Ralamad WMW

| Moduldic Cauwner a AhcfF of the bareband A{an{. /sioechum.
|V The A3SK Bignal sy hich 'bmm{(«j, He product of LWW&@

coonier igned has psD dame Qb Mhat of ba bend  ON- 0 Sogmal bt
Ahifred. o W‘”J dernam, b&/ t £
¢t ompuben w0t otcun of :thQ :

ASK AtﬁfnaL CMLLWQL(A, A&QPPW e va*‘ry Lfm\y

dall’ omd the. Amusccdal Cavnier 45 e Too Mmput f a product

——(NYV N Y VWy HNVY V VV\\

fh ~fe ey, o ek the Lok f

/ TS"P) N S
/ | / ‘ :(ia:'/'l;
A\ N\ A ' ~ \

~ bandortl5l— , Page 5 of

52



RBand wvd Hy [B_,O = 24 &é'/"ﬂ};’j for ASKL

Sigmj— Sate re.pwavnlﬁbmo# ASK 2

A {5/;; Smk%j{?‘

!
R
— |
! logic L
Y LOJ" () | #3’“’ N [‘ZAL Ci Ok
- ?’/E Cﬁ)ﬁt ) /( olo,) " Ebﬂ- MSJ pq{hb@
| ‘ : =4
/
Jl %b,sm&%‘c

‘R‘i" .Omolmanbmal; /‘Sw A?g}. oty o e aped -

@‘-\/ AS!& ou.{alaul'r@nﬁe TQM %W amnd Em,(n/)/; Wﬂ{:\ai:';

SW)= {q/ze_._ Canto b~ logic L
o _

J i,oaxc o)

v
peo®
2

S = V& *24'56"?”36 ; logicd €= P% |
o 7 logic @ ﬁgx% - F/;L

/%
fxana}ls 5g Sy, ‘Ac.:{é—b"v Q'[‘f;l

Rasies Cerppider w0

Note s 222
_— v _ N )
@ - NG
‘olay- b B ‘

/Sig'mL Vel 8

S 4 P
e——— 31
VTN e P/’ala
v Ep VEg
B

_y¥r Ve, Vo '
I qu\'@": (‘/%_D 'Zﬂg:&g/‘

R R, ;
Sa 3
A=205 [h- o) |

Page 6 of:

b2



o T e ) Non Coherent dobechiy.
(o Cohertak Detection o ask | | |
Bmay Balanced 5 | [fGmid 4
oL |
A 7] tedstls ;('d" threshol
T | | b Spmbsl o |
W °*5°mue
‘ | mi};ﬁib " Thveshold t
F43  Cohovent dzkeﬂm%//\fﬁ, ‘

" Coherent dlelechi Comwsls o powdack ino dulo b iéo/zwd ;{7 MJ’W;
and.  dectsmm. device , | :
e ey Ask Sigeal is applied b ome Wu& of Hhe pwcluct- |

3

i moduldl® ¢ Ao cond mput & pmusidlal caggien “

v WW%PwmemmWﬁ%WJMW
- Opewalel on vhe. oudpu of malbipleser Lo sic comine o Trdevals
omd. M’Mbj peafims Lo -pan ‘ﬁ-;urf/ﬁﬂg |

BF The. Oubpu%o’l,/ Jntig/—fl/f? goee tr %‘vfutog" dacisiom, ‘mdvﬁ?,
 dwice . The detism ek dovice. compates g Output of
%%W with - preset Hhrekolod Lwel Hien frreoluce

v Coherent dedechM.  anvoluen “’hmog (bee/mb'vn s hey tho

He bromprordter,

Sarae. @ thote. Camions Lned. M pe & Gmbmalte

e

Page 7 o{

A U S A A 0 R b\ T PSS A Ak M e e T i

$yrobil. 1 i Heeohotd, 1 exceedsd  and bmbol 0" i obhtavse

tocal. oo 1M pocfect gynchrmpabm ooty e enions gpefyy |

e ’

52




g T s

et e cemtas, R T S R

— ..
./

® Non cohevent deteckon ?

|- L abo called aAyndm:’nM d Envelop. debrckim of~ Adl,

i o Sompl
/ ' ) ek &=T
; 1

B

| Rxed
PP __s) BRF [ Rectifio—3) LBF T [P —>

A.SK Sﬁml. | ;
L gwelep dgleclsy T
“Thyeshsld

Rg? Non-tohovemk dukechi oy ASKS Sigral

———— T — e ——

<

—— o -

:v‘ This M AW%[GWVS. . clwé]““ comae o mC%M

Y Novy (ahownt datechm Achsmer domok Yeguiie @ phase Coherent

¢ doca osctllaln
v Th Scheme, Twilves  Aome %ﬁmexech%;’m}nm. WWM ﬁ?u&rﬂg

ot He Yecexver-.
/ 4

I

Rarg SRR
/ | T ;o "./ ‘ b

Lo - T i 5 o '
1l ! : : o Co
. . | '- .

——

—— i

- de & o -

T PR A T T P DS VB N Wk 3, e o S, 5
- = -

'—A

 Ryed — | —_—

A\WWL‘ - | o - Page 8 of 52




the. Aame. Wl,w&, Ae bt d,,%%(’/nf'

F%n@y Sfufl: /{f{‘/ nf? (Eﬁ@v
In b"nw\y

and ©

«Eg Y pyenent bﬁ’n«ﬂu] mffmbv(
The bnary  FSK wave. S(L)

AC_ CJD C(’\)Q"’ LOd)'t/ 1034‘6 i

St ~ ) T
Fsk = (. vol

: g AC, S th*wd)‘:’ [Da”c' o ( £4E7L)

SC%)(RK) — @P:Coﬁ @Qc'fw({){)’ ‘longc 1 (m {)WJ
Vor G (wewq)t - bgie o B |
. n 3
| [ p- M5 |
3 S, VE, % O (vt ; 1ot A= WER. |
) &n(?fgj/ _ [ﬂﬂ‘ E = Pﬁ; L
.\/E_l’-"' 'Zhé C\’S (LJC Wd)l—" ° A:’z '{E—P’ .= mg% I’

o a CO’)’}AW W @ffjew‘:
*%wm anmna.&%ﬂi xm%w wc"

Generohin o FSK <

Ve R

i)

FSk /YJAM $=50 /Sxfmusmolal Canriertoakes ok

WWJ th., § odcz_ M2 wped,

i i é
- A= Bl (2,

Loge ' $306)= ppComtdest

3
i

Page 9 of |52




TR T S R

WTG; a_/\/\/uecl & Mo’éﬁf‘ Lovel e vod (; &)/], |
| v The aulpad of emcodor & € Voll for Syl 2 0 for Sppond 0

% Lok uy Consrder the me? W iﬂ_o Lt1io01 Ol}‘

N

=R

Bandiocdts amd- ﬁw c%bedrm# sk :

3 [0 e Ve e e S e T — ¢

| S M) < AcCaw,f = Accos[w;k%]t o |
ONT T8 s ﬁ;_ [ §(5- (4 0) +<?[f+(£5c7‘5@2

lﬂ : ‘S'Lt’t) - f%c, (AMOCLE z Ac Cdg (:chf"oal,] &t

| B s %[S(& o)) +6[ 1+ G )]

e ,.,_,(\.,.Ela»g,.e,.lﬂquf.SZ




S fy
oo T

S

IB"" = fy & U L}y Ao = Vo Mj)«» Compeird
SﬁnaL ce, A Vects QT:MM% FSK 3 5 psk & PSK.

SN, o
St Pt
AL

Page 11 of 52




Dé{*é@kflﬂl‘% FSK @ @ Cohevenk Detechn,. /\/

NI (&) Nen rhevent detection, . ‘

@ Coh&r&ni' ddechm w |
§ )= Actafoadt

- P=Aeldids b o : |

g W«%’k T g

~— | [ "]

| {' ~ Whib) J7 ’LI S , ;
RK adp o |
e T (v
R Ielenels | ' Syl |
“’i‘Z““ O 1L, 4 Yty |
”"““Y mw| J b N |

Cjé D= Ac_ch[h‘) ‘04]& F:S’“ Cov ' &Wdﬂ FsK.
@ Ac,Co%?c ' .

" The "ﬂm(ba’m?n? FSK AW “ wfw %/ a reegsved.
Casvuwmgml, that heh He enact Beme fueguey omd phase. oy

theyh WMM m&ym [14;11, ™ the I P“#Z'

——

i

C amalt e, . ‘

1% the decson Mmakmy dew iteis “M;/ M »hich
Comparen the. robput 2y (m the vupper ot} 5 Odpait y (0 te LWMT)

V%H\ﬂ—-“_dl’“b’{?"“*?“hjt WWMPW@ %M
é,‘rmbmdrut»6<mdruf,(g_‘ J’kL—CGYWGuﬂu¢w jamév{ o

*x %ﬁy@eﬁ' dﬁr‘c«L Coreyrmuni cabon., Yecedvens aum,a//m Called.

Page 12 of 52




b

r\’W\/\XM/\/\/\

ch) Ncm Cohwmi* c&éeclﬂ m

' \d{T
N BeFE : . Qedgﬁm; LPF b A 1’ R’X::{

- Fery L i sl 4
§; fé%k | ~ Enveﬂa{\, dfbfcc“_’ ; l‘{'ylplg_.
| o “Wﬁ N\ S

] BPF 4—4 Reckifrer +—3| LPF 'l—>——- = GRS
_4, . ( ehifi 2] 2 g imaé_ |
oo o ,Ep!e,fbp,dbqidi:/-’ =T
Fg. Non whexent dededn Oﬁ FSK..
» 0 .
e, N /\/W] [\
M’P‘—t N ‘ 3 .‘ S
IAAYE U(Ll/ / VU .
/ > i .
Rechf*<y. o~ - Nans -
- oW
L L — 4 4 f e .
. : &
A A
= W vy
* ———————+ ! } l - - \
Ir ' . €
LPEv YY"y - Soryr A nd
" dVJ'YNé' .
J ! I ' 1 > &
A .
L.P'Fz_ — = = SN - SV — N e U
| .
+ ' > t
Compens 4
1 1e 1 2 lo | 1] o 1 . )
Rxer ‘ | >+
| WW &c’z% Page 13 QféSZ




, 3 v SK) ¢ o |
Phase Shift Keying (PSK) ‘

Un. abﬂmﬂ:f RS K> /93444% a svmusorlah estnwr toale, sf
| Pieed amplstads, and foed fegpay fo 5 tnd J5 vepresent
b‘?"régmmi ond O excopt Hob e cmler bhase of- cach
ﬁg/mbdl ditfers l)bta, thc ed' 180,
Let- He. mmm cortior @b
cd = AcCslamfet):
*The, bmsy  PSK. aignal $(4) Combe Writen & |
8(8) = [Ag CAGTHE) ; Sprobd L lmw;fi
{Ac Colmfet +m) Al & byl

& f |
‘g 4

F g —fe C«(ﬁﬂ’ﬁﬁ) {?fﬂ'— o ( " Vﬂuy,g
S = {‘Jﬁﬁ:’ C&éﬂ;ﬂ;@ , \pj,gc_ L : '
~Vak C{angt) g0

Y *n COQTEE) ugred h ‘: 5
{_ 2esfyy Canqft lgco ( ﬁubmrﬁ) Q

v PSK /Mg,nal, cawéa

b wsed. I the Wm e‘— ASKC. |
# The only dofference i that dhe tmcommg bmevg del< dhatd

be M hhe. Bw%wm, :

v A tn PSK. rmg,#t,e, dri Viewed b @ 0 DS B—SE (Dbl
- Sedle b Suiafw Caﬁ»w/r“) odulalrd toave . ‘ !

BW Wave. , ‘ BW

(fk\,}acwa_

wm-lﬁ He same Achomae

Produck _
Bipolon- fam eyl "”"M ' : Pﬂ?ce
+4 ] - T | &
| t . ; b « WM '
—A l" 18 L | Ac%(%t) Gy PSK’ M"“’”’&iﬁ& of 52




Leb ws consder s QW SW {_f_o 110101.}

o, NN
w9 T

|4 <) _[] L
é’w@, ¢ Vecks Rzpwmdmbm%— PSK =

,2.

TSI
J

-~

lavg,

(2 CgsloOc,t
T y.2
~N

*’ NN
1A

7

A

N

| log:jc o %ﬁt&i‘
R
ST

Z
)
A
3
O
ﬁ\.

T st o D




ET e kb 0 feh e dad
\ L ke
YM" The bomdwiuddh 2%\ é’%'rw\»} Psk W%
B0 = (Proat
@C,«r.ﬁb) @c“:@
= flrh- Kt
= fp & &/rrj:

’ Ew t K = Ay & &/@

o
S

Nofe:: Bmdwaw gmﬂ&w ‘6‘“‘”"* 1“1'3 |

....age 16 0f 52




o T Gy (T AT LU G e T S i e S o e e T e pressta fimseee

(@ Cohevent datechtn
Detection @6, PSK, > Nen-Coheent delechon, (DPSK) |

VNV, X

@ Cohevent dedechon g PSK :

" a W Bl o Ve ¥ e a4

o g""" Ac (et
I )
(X ) I w szl
m| ll:) e : ,_S’ .1.
PSK signd ‘1 it
3D | o e | P
. T | \ b O
f dr ‘ obenotie
> . : W

D, 14y %ruMaL A

Lvﬁa‘ﬁ 'y

-AcCoseact ’R §3mW“” “’“kd"/y

" Spnchronn dubeclss gt g ol W#%%WW
4o matches o therwie. ﬁ@m

. Loio‘-& 1. ?\puf o AcCatdct =5 (£)
M) = (Actriat) - (AcLardet)
mib) = AYc* ot

7 WLL‘B =0
. ,
Gz [ AVt

0
95(@) - Ad’fq‘; _ )
. =
Lwys 0

‘ & .

[D e O
L‘ ) W{” G —Ac,C.&bOC —45“7)

mz (€)= C AcCﬁwc,b') (— AcCavo, t) = /—\CV(&(VQC{:
my () =
2 )= { ' AOV%%OJ'_ = 52‘72
J » 2’ R

‘ Hw=0. . : .
o hvohd 4 valee A= 39— Z,,(+)_ 2%: o ‘
" The deccamn, 'matm% deviw. Joteslid a4

1
b Yy o A gonerdes  aulpat fprand
Y Yimyeo A bk adpat-ad fpmbd o

.
i

Page 17 of

i

52




o Gy

NS e - i " o stee e e e

¥
)

P
L

| Nom cohevent debeckim o PSKs ;

DAL Y o~ X O~

Thore is o non-tohoronb dubeckin Jor PSK, decawse,
throwe shadd Lo phoe syndnorgebiy amee mafrinabin oxid-
W phare for PSK. \ -
. S we we differnbial. phae kit kemg ©psK) . |
‘non- cohsrent:  dadeckry %. DIK. . |

Dbl Phae Shift Keymg (psk) @

a1 1 A N A AT TR AR TN b T i - e

LT X M

ML Novcohirent delschiv % PSK.. ,

*® I el pmales the qepd. %D.,, a Cohevenk ’m[sexrm AT al-Hhe.
Yecver %WW’WW\% t55 baste o))mlwna: et the, dromumster.

@ Offerbrol encdamg
: ‘"’\LW & lanayy wath £

F%Wd%mfu&mL W ,31,}#(« kw LDPJ'.K) )
V D eect, 5 semd N |

Canh et Acnad .
T wavefam TREE

i‘* (T‘\QYQ, MY~ N
i 8 pepped ott @ Stovoge.  copabilily | 4o hak ek can.

e peboeen. 0
dAMA 50 curtosive bik omtorvals | the wavgfgmy, reeeived,

(&,
v

s DRSK.
A0
Ste)

Acls 1lifet "+ MW

i
i
| a

© Block dicptom o DPSK driminibler:

Page 18 of 52




Yew\er,

e —

f92 Block dcgtem o DPIK

] _ L4 - A, 6‘ N
¥ BEX-NoR. oparahiv w)é ABEBQ Moduls-2 opessht®

| et comsider Hhe bt Aegunces fbuds lo 010

0160 11)

W

let  om oxha. bol . St @ has been ankifrextly odded ay an mitel bt

@

dale

ok
e =

Bmwd _ {L&}

ko |

&O O LO0OO1LOO

11
74

B

gfnc,od,o.d, d.dE at

brankm Shrer - jdi} |

1+ = |

O 1 1401 L0 1 1 %

i

e

Phase of DPSK,

1~ nochenge
O Igd phane Shit

O M o0 OMTo o
.

Y et

o000

Shiled cb-ﬂ,b&nbu(lj
Entadid. ok af Ry
[k}

1 0 1L 101t 1

o

L 1

Phw_ 0’7 Shida

- DPsK_ .

1\

O M © 07T o O 7T 0 0

<)

Phare. Co‘rﬂ‘wﬁs'?mo

Bobaml (@ 4@

’ ('3) \Deledled I)ij |

-'afRzWEbKJ |

wht P15 O phashdt Compeaay ) e

O
o &1




L AR T A = (g

LY an exhra bt @ W @ adddas an omibicl it o8
: kg 1 :

i =¥ ] ]

o

& l l LG'&j - - Tr 5
| Phart el DPsK. - o w W o WwWTO )
& | Switked deferenbel o1 0o 4do00100] |

| Bresdesl dads {dly Y | L

: DPSK 4 ;b

fory

O 11,

O o 414 o o 1L O

y

o‘; ‘('LL DPSK_, W
t{i:am{ 2vwd B |vesent

d&%fvm}f,& bt fle exho thogen bt O W}me ié

By M fLig

Let

11,é£¢"QOii@;

(a3

(b -

Drifenbally  Enwoded
dalz {di3

1*“) 14 o

) D L0 O O1
8

©

phsr o DPSKS

o

O Oom o WOTTT O

(ch

Shifbed. difffesrbil
encodsd Ak

1 4140 L 01L000O

©

phare & b

dPs k.

o o oM o T™o NTT

&

hant Ty
P C”"ﬁd”wpa" si_' 3

+ + - — - — — +t —

€/

Dedected. Eqnang dakc

0,4 Rj)ae/('.

14 1 0

Co ol oo 4+ 14 o
lei‘ﬁrrm, .

Lo corlls wrllle ‘fw af- Hhe. buipwfrofy vewier @

5b,bguwibwixwvrﬁ+@—%ﬁ_*

- frun em-nl_’/_c-s/ oRetemey, .

- __Page 20 of 52




Caleufation aﬁf—» probabi iy of Gt (Pe,)

AN N e
MN\A

bowd ! Bimony .
s . . :
SO D Jrel [t P S g

BW'JOS w W ak e 9

2 LE Te Jec.
Noise | | —— Vo= So, (Pt Mo () |
2”’9 whe "mfuk‘ bt duvabdry .
hsp - My

v Exvor aofll veraly  of  PW) = S,ce) -5 (£)

T T profiddy e FC' . [ Ym) /ﬂ

RIS '? _ POC'TZ) me\ﬁag M/Z’UMJWM
Mage _ = i
To

P Ve - Pff'fz,)

CLY F\; 2/_ Sﬁ[fc@“’] oL+]
0

i)
W# O funchv
Probakility e [P s @(rf@

Eri probabibky of ASk :
So omllche AL K g&);—{
TS = ATt = Ataot

Sol+) =0

Pet) =5 (6) — 52 () - | o
= Acld2fet -0 = pee)= Acldt -
i

Ac (b 29Tfb logrc 4
O g (og{c; Jo)

e N
Probebilt] efle P = i’mfc('r%’“) e

% 2 [T 2>
b Yoz 2 o7
' - o S Seqnid ¢
Cay) POV(TB) :> ,Y\ o P o(‘Tb) / ( j W
L S e - ] T nevs F”"'ﬁfqe 21 of

_m_,_.,_,‘w,m;.__w.‘, -

2



Vi

VYZA& - J‘rb [Ac%wc%J Yk
0
v

™
o
S >
Y
QL'—U
V?
A
&
N
D&
o g
—_—
Q.
OY

2.0,

Qf e = 01
0=
b A%:L
i
‘2‘: @YOCC ( ??La Ac,:’fb) Y.
> @ch[ 1 (ACVTL)J Yo
¢ ‘= - o
S -
é_ eNJCC %Ti | whe B o _A_f,z’
2_ ‘ i
P = -4 ; E .
Intenns & @«’{’V.’Mﬁc}‘o LC efe T’*&L J Frr ASKs
: ) y 3
[ "Z“”‘) . o z/p_ N 0o
g Yo e
> - J € 4’:23
o, = 425 5 Aomee = /E%f e )
77 Vm}gx = AXTL

TELS -« '\/ AT ©o
Enov ]&mwsméy Jor Ask iyl ]
= ]—e,’pn /[g‘} —Con) P = @v/ ALVE%
= 257 V-E;Z / o) 2z &

Page 22 of 52




Evrs abﬂfﬁ?’ m PSK : | S
KVVV\X NN \’VTD( [V e S ' ’ AC% wct. J: [b g/{( i
I Phaw Shift W 207 {_“Acuﬁ%b ; logic ©
Sy (8 = Aclswt
QW= —Acanr T PE= HE) —hH 23
' = Aclsiot + Al ot
‘ v P = LAl t .
Probebotlily v o Lgepe ( v“fnm) Vo
2 — .
ymwx:: ‘ %L_ J Cp(-&)] dt
_ ct&
= 2 [ (:iA Yy ﬂ
T3
~ 4_AC'V3/ f Cos"”w tdt
T °
T o4A ¥ j(n ccfswct] db
) F ‘
= 4"Ac,2;['r[o + Smawt E]
.—'r—[— C ) Z‘Oo /o
. c L 4Ac ’Fl
Pméalm'tff? e |
: <
v ke fok (L o) B f-f
= Lenfc [ _Ag,,z L) Yy~
=
e/YfC E_b] %/ K!de EJ—- qu S ACJ(:_T}»
,.‘.’APQ ““_7_’0‘( P. = ALZ_ ;
2 e | (%)
d o - P{’, = ‘LQYQC&_ Ep %L'
nlevma of - fumchon 2 y Pﬂ-(_,/
bobabtlpemt, P Q[ Tme) |
meq = .- '
1 ;
Page 23 0f 52




~ a i

i i s Apmiaizt o B D S TS R 11 P R T DO O it 4t s SR SO

Thas, He ﬁw‘ndﬁfﬁi') ool G PJ’K_/W >

\/ﬁf _ Am
= 7 /i
) Pro'aﬂjz’f“j' ems @ ( !_"%?) :&(q/ Ac?’n) ;

{‘E’”?fe /5] o rea(/mE)

: &(ﬁﬁ/)

e el 5c+)={ ALar (0. -t

Mt :
Accd@c ) ww Cr%g,ok‘ _

5= At (o + 0k W";f
Su= Ac s @0(:\/9* Pz Sitd ~$, () :
“Pw= Ac[ )t - LHET ‘@J

me erd . erﬂa(? my»

. v
o Vmw.“ f Aq/iaﬁ@c_f@k—%’)\] e

, { (’Ab @Lt@f + " (we-n)E
’—Q,Cd&@eﬁt@f : CAIe = \/L)“t} d¢

v{:%—Aﬁ{g cﬁ,@d\@t cuwi Ca¥ (- V)& ot
- o‘LJ Ca@etl) £ - %@w)df’}

&A’V[af (ITC&%LONQ":&) f (H ccw[w*a)ﬁ]dkw

A A TR TR L s F T e e YR

_J [Co%[(wa%-tw /L)ﬂ O [‘7/&41, }Z’JJL}L-] dr

Page 24 of 52




M L e

A T —t

“* Sinee Ca¥g = [+C820
2.
ICHACHB = Ch(Arn) + s (48)
b 7 b
9’ 2 2. (w0 +)t dt
Qmax—a-?lﬁ“: f’d'f%!,c"b - dt [ 2
! 2 o)t _ (7 " J
+ 2 (o £ — [ - Ca(an)tdt
of = OJ (hbat)dt — [ Caln)
= ZAc [ Tf. yo+ Bio-0 - SmuutI‘TL]
2
n ~
= ZAC,Q”[ Ty, - Sm,(z.f)jg)
'YL 2N
Vmex = 24T [ 4 SmqTh) J
o 2T
The. Wogj‘ ,)79;)@1( atbams  Plp [W volue, AN & Jeleckd
;):laL = 2 ,A___ “V__ﬂ’ ( 1- S BW)")J [S‘n:, 3913: - :L]
N 3N >
- s [ark]
n ‘
= &(BTH,EL A>Th
o
- G2 A Th
’Q YL ’ (;: = 42 AC:('Z
Pobakills Ersr B= L enfe ( v“fr,;a() o
= L v ] Y
24 ijcc[ é Ae42 A*rl%]
Sgede [ £@2) wn]
7'l 2.
Z-Lexrfc[.o«aé ]'/7—* 2
2. —=.§ g:-AT =pg]
, m e (s = f]
Ze/’fe]/ giL__E,b . ‘L— ( 0‘666) Q\“ ?
0. Pe:Z ¢ n F’-JK‘

Page 25 of 52




S

" At i AT,

ﬁmlc/rmoiz &»W Pnéa/o?ﬁ{y/-m ,%é&(o”m)

B ‘Q:M - 2 ({L AL
i

t‘?‘rﬂafat= ﬁ#z Aig’:i‘b

n

Yman \//
e - iotto_—‘ A_cﬂ{n'li’
= 2T

} W
=) .
Probaki &'éj e~ P =& "/72/’3)

T the probekibly o ot T FJ&_W s

R 4os((FE) 0 ool f53)

Evrd wmuﬂ; M- @PSK :

W}(’ OAAANS XD g

Quodnaline Phare Shifh by
Ac C&l&c‘t' ; (%31‘(’.» 10

S8 = — A 0k . l,zﬁ,m o0

—AcSmu t lgre 0 L
5 Sz Ak

S’Z’ it) '-:“A(,c\'ﬁ/wc/b !

5 3D = AcSmdl R o = Sy ~Sgl) = 38 Smaat

6 (4 = — B¢ SmoE

PYU/L&L{,L/{J/ el Fe Fot Feo- Y

‘ ' .i y / 9/‘ :

P, _:.__J‘?V(f@( V@M_ Yo fc('\?»;nﬂj b

| s g ol = 5 [ pecos]

. Ty 9

g P g e

Page 26 of’52




S

30 e

R

—

= o /(ﬂ ceswc J At

< has [fr Mb/ %)
e{l li/)_ | ZJ:OC‘ d
g
= QAT ) mex
P = L oen Y 'max

2 L ‘Sn
=fefe [ %} e Casrn
= _’:‘\’__C‘_,ITL: )

—_ Tb
- A /01 Sm%cb dk
T o
L. N C&ﬁ’—%f] d&
'fl ) - 2.
= Lar [ T SmMJ‘( o/
v z 2’/\76 )
_ L g
= -LL‘A_Q%E

f o - b i

o= Page 27 o1 2




o il

e T R R ) B
< agdal pmba.wéf Pz Py the,.

= L ode (Y ) ¢ ket /)
= oo Ty

LP“ eﬁc‘ﬁ) J r QPSK. .

Fnderns 4= @ —fumchso- ‘pta@w@ o e pcza(vm) Q{e_,

’)?rm% = QA7 Y PezPe,th,,
YV e = ﬁm
? VW yans - >
M. ,v %f“"ln m L%Z
z = / /n
memvuf 4 o Py (”'W)--— a JET )

Pz @ hree ) = g F)
el fprrtelotly of e

Pe,‘/ P€1+Pe/)7

= ely/i) /%)
"'/p@z w(\/’e_r_@] A,

Theb . He probability” fomts e AL Ayslirs

- #lR) @ em(%)

PPPPPPPPPP
~ |




@

i
g,

C omp amosfvp 6£

»

L ASK, F3K = PSK. /S\j/jm T

Poromelss  ASK Fsk .~ | PSK

— Ky & 00K Py | A
ON-orr Kef™g

Ac o t - AclAx t ,
S“:‘):{ c b1 Sm;i wLI s SCH’{ACC&SQt/i

;0 X
O ’ A(_as“o(l* ;0 - Ac_c’SlZ{’/ 0

ndioidl5 2 A T
CHg) & &//'r;, b
- 2t duvahin - |

Dadallcr behoeen | | e
g, ParaS b NN 26, 2VEp

5 ‘PW Modml'«f
6 Aotk ammenlty | Less high Veyhigh
: ablf A1 Eb_ Lenfe/ o680 | L =

age 29 of 52




g

R i \ U >
- =2 2 & to ty 18 20 (de
€l )

Lk Beobabildy of ervi Jor ASK FSK, PSK LDPSK _

FSK. deteclsn Uﬁﬂg PLL ¢ PLL ~ Phase Locked Lo -

) LI~ ®)

P ol - \/\ ! { —ﬁ "‘:

e T

W deyie

/

/S\B b :
« |

’

f

|

|

I

l

(
|
f
|
I
\ |
S | -
| Qe ‘
o ) ’ S
§ PrL] |
| > ” | |
3 Y |
) S R
| >
S

Gy - FSK dukechim %ff"g peL

' Page 30 of 52




7 Fint W vewnd Agnd & sppand 5 gonomls 4z gl

Ca’Go 6+6) = 1+ Cs2bqt +f9> = é:—r L Ca2(lokt0)

- 2,
The. de (ﬂmrmf e Yemoved. 43 e NBPFE , wohare. pars bamd tonloud,
Orowmd.  Bf, - | |
v m% abvveden- C‘Cwy;m/ml.ag—afb/)ﬂ% s NBPP Tands t5 £, )
L wund h&m&mfr e wavefim c,,g@ootf@V'
Phase Locked loorl, L) :

LGN (D toop ] y(L)

|~ veo gemmbd /sudmL i Mo phase gf- a [OC“”J gonetid vepltea
| ey ’

Vb s oualy wel W domedpdilss

{ v PLL have dhree basic, Compmont”

(@) Phare delohiz (o Mﬁf’l’c’r

) Leop il 4 Lpe
O Voldge Gndwlld Qualbl |

v WPLL;: which YnuJJ"»PLé, FM/M(?ng ﬁsgw and VCO W
T LPE L B fnctin ol shich s Ao remae. high fagsy Componenls

Conrdaamed L
0 e maltiplier qufput A«féma 5 Hhese vasiohmm 0 H

Veo o sl ' CoAR Mo~ eplica
2l PGt 52 s fomchin, o

b v
™pa Vo’f{ife/ SV Aene. Va/yg,eo{” W&L@ W o

/

"

Page 31 of 52




V. The. 9nem. T%M m_ the Wm%

dm‘:m@tuckm {f) M-amf S . (-

Lors oamd}wdffﬁ' ALans «%TMWWWYU]JW s (,wvs 1 | m’/{&’)‘/)@/

veckuce “*@/ "'oa/ndz&%eb%‘ M

bfmaﬂ?- éaifhﬁﬂj’f?/&m],\/l, éwﬂﬁéww

S pon. = Ac Ch (et tFn) |
vobose G = -@T"*Dim s POV MA%

> M= 2 o '
M e oot
™M=0 9(@ 2‘(‘”7.2) : qﬂ:/ 4
B J =
BESL et gy =3 “ré’é/ LYC
Whor, Mz4 & @PSK.- o | Lo,V
e —@m) A i,
{
W‘I ’Z’-Q) g’D :—T'ZAF ! f‘
o\ \ 4
m=4 ¢, =374 L
e 2, 23 2 -57[4 Ao ? M/ﬂ( é‘L
l(ﬂ mq,aJ ¢3 = _,,_Tn-[q‘ “ /l 'J?"[V(, l v
> M=8 3 g _psk, 7(2 I ";(o
— | ] ° )
B <lamt) % Y
mz=0 | Do = - Mg /I\%SW’C*
mz| S, = - 317[8 R
mzy I = -5wr]g ’X \)\ £330 B
hy73 / %3 2 ,..)ﬂg/ ¢ \
ey, Py » -y " | /F |
. oo &
me§ gz - Wil .
M= &, = ~137fy T
M2/ z - h
Y &, 1Ty ™ [t ok

I — , _ - . Page 32 of 52




~—.

Quadvabture Phase S /lfff [@? ‘mj @) :

T A T W

AR g

;;;é QLPSK. i a/r\_wmf\‘l"‘ %4 M-akf datz. Proonmigm wits M=

PR i T T 12 L T AT N 1,

e T e S 0 8

T vz o

A A X e vt g (L e
v @PpSK. s an. exkensin.  of b‘mw; PSK, . o
v dn bm? dak— Hankm i SN, | e banmit on,la,/(m& of lwp
pomsible signaly dusmg  eath s kel Tp
v Jn Measy dobT dramgvocsivn ki possible 45 end any one
ok M- porsible Aigf'ﬂblﬁ ) Mﬂvgc each, mﬁmaﬂﬂg qnbevval "
e Fle qw.,‘; poasi ble. Acinal i M =2V

oo g em TR

%SCWW aderval. e W’Z%(r“o_ -

v Jdn QPSK O‘nu%* W@M:LL A'ﬁ/ﬁﬂk D WM dmfmj
each. Aigmatimy enudenal. | v #th each AfgmaL wwy“{;! velalids
46 a diust.

e, Jowir - debrks méyég 00 , 0L 10,1L m malmwal i
Coded —g—o’L“’L C"‘)j %,1&23/‘00 , :Li/ 01, M 2{.0«9/ em todlacl ‘&u’)m- g

S dIn QPSK '*76[7“3 e ey Yeprerirtt Hae toun gaw*t& drla.'g%fi
T C-WQS{ %/(,odl_d_. 1'4.;%’0 ba ﬁw%*% o AWML Canmiien wih
. SJC;L,D = Al ( LIk -77749 , dilit 2O
- /
Al (WAL ¢ geed g4

} | . e
o Acts (amgek wﬁm@ bt o4

St)= Acm@ck_@m@wﬁ') 0,033 sy
= Ac| Cawk CA CmH)T], + Sk . ten, |

W = [//\J‘ ) ¢ © m@.m+>w74i]
= be ) AcCBdt) 4 by (D AuSm i)’

& WAL . = [ , G aa)

’ P N ‘El ] o 1 I '] LN Pl
vt = beﬁ'}.r\/"‘blqrsm?dbﬁ' a botyyl';ib (S’Wat_. (T Tg=dlp/

-2

i e 2BGE. 33 Of 52




o bol)z T cafmt)Te C
. bol0) = 3 gy (s #D) Ty | .
be )= v Cafer i )Pl3 bott) = V2 S (2m) Tp.
m=0, be (D= ﬁk.&uz 4+ 4 mao - beld)> (%Sm%z +1
m>1, be= yiyasy = —1 ma| btz YEsmL = 1
| m22; belt) = fZCs\SW]q_ =z —1 m>2  bolt)= V2 ST, = —1
R e A T 1 | ey ol YEMTlg =L
S 00 % — - “Twmb Gy 01 » —+ s Sewnd @,
11> ++ et g, 10 » 4+ — » Fuwhk 8

3"--(_5’ Yepyeryeatahin &

: @ N
ngswwé/. N

AcCh Loet s 40
—Ac COSWC{-" 2 00
A’C Smugt S 11
. ~Ac mwclz ; 01




wh
, | Po
- T - ‘ Lb(&)' @ Se/\,".\&go
| 1 - 1040 o0 Uake |
3@6@*01@\)&4 T | ;

e rem—

@PSK ammitter

e A A e

D  beto)
1 Fh‘v{/lo‘:

PR
Bnaxd

| ‘%&,‘.
bew

. 'COKD ‘ L — ) 'Bo(fj‘ . ; —
Aamlﬂcf:

" 1601 bew

ﬁ;“";‘,’i; _ 1 '%’9 S

dake : ! Demulieplener AgCarud t |
i £
11000110

e,

Mpuk- LT

- Mmm\j wmwc&umr&p( [‘J be 6 @qd/ijﬂa”) Cne

band Junchmn g AQCoso,n’oed‘ and. AQJMC#

,,,,,,,

Y dhe veslbgg @f&aav‘w{; Hotnunyg PSK. ’0% /Lsmc/v

obecksd omcﬁzpmabnﬂg O‘ML«E‘ ﬁwd‘w?& Am(—z‘z(:&é

S, b, |

Y The b-ma)vj cdave <t dwuatui éfmm ‘ﬁ mu,(;«&é Js,,ﬁ
i *(ﬁoﬁfa,\wah’ [:W C«‘MM‘JW ct/l/w__ odd. Qﬁvem Waw(,:

i
i
"a!

?
i
Page 35 of 52




v Fmally e 5o L,m% PSK. 1aves ete addd ts prduce dhe U‘

destsed.: BPSK, eoare -

RThe AW Mbm 15 cf& ALPSK.  twowve T futee, aAlw\g;w
te bt duwabon, cﬁd‘&LW&‘ é‘fhﬁd\y,mug_ < Tym QT

HE
.
ik
é
1
i

oy o W¢MXWW &pm Wall.  codnien «fwfce
b e{»%{gmmhmmemdﬂgbw Pﬂ«m%é

'

>t

W‘\,

o~ |
= i

Page 36 of 52




(5
)

‘ @,PSK, Recavewr L

AN X

S u) cus K Aq;m‘

S etk) 't’So “7)

g o= &PSK{Z\W«»
G {too0]jo

‘ ! |
B

s C‘*ﬁ: B lech da*ﬁgﬂ,mnﬂ oi,. Qpik. Mcuvu@/x
OE(’/MH y @\/M : ' .
v The APSK Yzm conaishy oi’ a Pm/‘,ok Correlad™s ooty e

Csmnym ot Wut' 60““) +Setf) = S('é) anOL M_Ppl,dwa (omﬁly/
g@wm!id foc:u_/Lo# ijbore,mu, W‘W/Sg/rmh Achché s /’c Sc’cht‘

v The conelals cnd—pd{ KplhY & L) e cach Compard wil @

’fﬁTuhAoldL- ZQKO .
KAL) > - S’qmvtml_i

}G j‘:— |t-t-1 r a}- 3
| YWD 20 ~ 334,,4;.,,{ o % ‘ IY‘Z I
3 ?"“I’P"’f’:‘ Chamymele 37 of 52




b ) >0 Symbd L L Quodvalia P’W‘ homnd.
< a ;
%, > < O 7 35 © R Levoer thammd -

v @RSk il oo bl aba B b angom] - e (4]
| e gty sy, Wy e 453 1ss, aas 915"

Vo B PIK. dv-ﬂm bt davabivg © "’mfﬁ‘ r.Q‘f"' é«;‘#docw;mqﬁn Audh thed
| oven bik, odd kit wity . QT okaabvom . 3
|V PSK o DPsK. drodmily sots dutabio Tg g te bardoidls is'afy
Y APSK “‘YCVMYmt(" %0 ¢ tﬁ dwwhmg &Tb " g, «lftve,baxmloo:ct%” ‘Q&b &H}

v %fmtdml‘&j fljem\, m Qpsk wé/n s

[E’““ i “9—% )/m eg A g

T ————

2.

5“4“"'“4? 8- {;w,d,m q}ﬁ Wdﬂﬁm

b E

(q 24 mj e En 'Li_ﬂ:

The e dis m;cm#%z:o;/ APSK. Ayslomy 1S tt
WW e WM M’P@X’ c;;rwf[" .

PS’K.. C"%”"‘M S = | Aclmuwt b=l T1
-AcSmw- boeor gy

AC,C(ML be=t 1o
.,AL - .
Cohg bt 6§ ] j’ OO /meSSOfSZ

4 N




| Jnf'ﬂe coheyent Maﬁmgﬁéw FS"»JJI‘”M%{"'""}”U
kaﬁmcL M the. reesved, Atﬁ/'mL Wah Do e,,(flo,tigb other than
% provede. for Agnichoniyahby 4 the recsver. £ te bomvmstlor
/3} W uh,l,galwim c% the Ph% 2958 em. P%Mmbq defechim_
b porble b5 g Ak moite porfimance. of e R S
dti aheved, by a mh‘%“%*ﬂfm Pegpeeny Skt Kuymg (cPﬁ's@

mew S/L# ’{efﬁ% MSK » (CP Fszc)

e Mmimum. jhf‘# % %) &ffto.aL '&ﬂm e{* ’a”'nw\,} CPFSK, k'hf:ﬁ‘

W%WWWW fwmwo le‘ 4
W; A5 Aol o dwﬁmw% He bitvak oﬁﬂ:’

% CPFSK. sipmals S n b exprepsd @
| SlO= Ac C:’;@rrf‘c{— + 9(«£2]J |

whee o) - phare. - cContinuas %wnch&n o e
jfci"%o'mmd C""’“W"“?‘*"?f s cheen as &

MMG WGW)%- boW ;ﬁ, 4 0('2_-
'ﬁc: CF,-’HFL‘ Qet For ,"JAC 1

y B Y J 8
The, PW OH) Mmueamn & dz,m—gw 4m¢3_ w%%mmﬂ?
Cach bk jﬂmod_. of T Sec. o lgict
ke O(b= B(o) TThy 02t T
N '
logsC O
POJ\CQOet&f' . k_‘\\z‘_’_ﬁb ( J_‘ ’,}9
ab e 7 G glwia,ﬁ\:;o Wa“ig

3('7'5).“_“9“) = g.t.m ‘(’3‘"0\1‘
- /, ‘(3‘-6 ’O.

Page 39 0f52



| e W,M/noh’h,g 015 W\"i ?’hU\La/w; He JPW o} H;Q cPFsm(}?m/- S

P et e oA e i

l

HORE by, vadian, | tohere @A Hhe Aendmy g Aymbil s reduie
kg mhediem.

o SE) = Al @"rﬁf"*ewj

Sy = Ac {(fo’) [é&)]% frgt) — Sm, [SCejﬁSm(m&’c")v} |
| T g O Bl comped

S28) = Al o)) L e()=0 - Fry-

| Ssay = 4 m'i%“)] + > 6(9=0
f}“@w[ e Li’;rb — = ely=T ok

u, F&cw 2+ Ac Sm(j_r:){-/ t = () T g
TG '
: - = B&(m = ~Tp

|

!

Page 40 0f 52
g )




©,

T ek i

RN PN v e

oA Manmrum. Shifh Kepmg (mst)
I o o abo veferved oy fast FSK.

' TPe coordmal 4 He memae pmis UKDYJ‘»e &10511_ Aigrel

H'(:— EID o o4, Ey = E/L,

S'cqmal Spate Repreorembehin: -

Bub  or Hhe MJKA:(?ML W‘mw%‘h AWL“”’Y}};P@"

ie A CPESK At‘oma.‘. with a A%taﬁvén O’a#'ODg' M,'hal?(‘ is 7‘3#%(0(‘

[\
(5%

L ok
e | Txed Bm phonc shales Co ovdmdlia 6} 3'@
i on,,, l& iy porlr
- Bly)  &CT) %\{j

1 O M tYe, Ve 40
O L +7T[L 'V—E‘L _@ 0O
i m '7'7’)_. __Eb ..\.VE; o1

~T e  HVEr 14

& @ Sm'm’gd' Smw

> &= —
| | et T~ Regi
i //‘ @I;ﬁb’:’ o’_\: . . @,‘WIQ :%T.
S j‘@"'“‘:@**'@a o
_(%;,Wfﬁ 14 _: ) \L + |
A Ve S cosnit
(k @__-_,___,-@I Y ATt
@, e,
I ‘Q’ﬁ'“’@
~ SYe —

- \/’/im’”‘/ft*'?”gﬂ)k
ﬁjk‘*"’oﬁq 3%0*"51/ & MK D\Vb@m s

Rz @4‘-05) leﬁftv{\('.)) » o Byt 6&5;57

A ITURAREN L EL a R e

e NPT

£ 0
[Ro= eqe /] "=

!
;o

— _ Aemae oo S

Page=4d daf 52




Waveforn Represmkahivs
rvad 2 1 | o :L\ © o0 o |
§ L > -

(0] EATH §- .

o T

U l/UUUUUUU UUUU - E

WavIATAAYAY,

Fhun ,  MIK vaw QW walbrpleced
The bapic. differencs behicen QPSK ond Mk, |

& Hak M APSK Ha phare B O 1) wverme o (onifunt distnet

| vadue for @ ontve dwabimd Agmbdl depuning on dibtt Tred .
Vhew @ MSK, the phoes SAHY of8) yares OHE trme aimﬁ)

a dedm et Ahoipht pedt OLQ,MAM N dhe debit WQM -

,/7




Giouumsians, IMinmmunt Shitk (qm@;

(\/‘WM)(‘ CNA NN R

v The, WGLG‘EQ‘L MSK %’mﬁ W&aﬂ 'ﬁ‘n"L'e/L, v QoJ,(,A uQth
Filbeard MK & S’mply Grawtpion MSK. & GMSK -

v In GUVLSK. a pre MUMGJ'IIIY) Lo f}wvs Camrsion. «#M;; s Wc(

ah @ pulse Shap"ngf;l’z: I Avduee He bandocdty of -l
*éev&&bﬁmd, /5‘:‘3”“‘1‘ Le,bwf.%w‘*fﬂ&{f(fah Mfls(.mml;\l«

.‘ v The e ei,- Q,'fi.uj;; 70@“3’ WFML, W'{VM ot MSK, are

* ch{gmm the. f(“mfvania:td. laa/nciww %MQJW

Q%j.
%

C

sl

R

B

Z\--

Ga

f * R.wl,u.chrnn’tﬂ Acdu fo;»é» | eveln Ofﬂuz. pme/rifcc{fum
* 5uppve/>sm o awt of- band moise |
|~ 1
The MLm!vakv,V behoeen, fi ‘Pvermdulahb Pl Lwndmgr £ amc
" BR = 7546 #Ehempe I J’A e e |
,,  . -t -Pm‘“‘“# "“"“t“’“l%ﬂ o bt ﬁ
| 13 & R —o.f . :
GWW""}' ~ I § - 20N
1 g T N BRE03 Ro= 9-6Reps |
b , e B%= 03
9 4
4951 «
‘ g .\r@ - ‘I
i Y
| o BT,= 0.5
S &L
oL GMSK b
”SW: sor™ 02&/“’# ”
=l i

aqe 43 of 52




B R L D b itT S amsna LT g
§

w1 P PO OO S T8 7 T S

e ey

S A T TS

3

s rietasars, P
ISR : >

N 7 AT S KA N

1_

7 The Yeesved MK A«ﬁyrmL ’s applied. ed As Pmd“ogltolwnwt Ymm

jﬂmw G MK, #rw’dm Aj“ Spechwm/ %u\'m? e,lw,ﬁ(u‘t— Pawer %(ﬂ’/ru? OfLoL)

as G, MSK. i wecw}'w&d- M e &M @W'rao&b and.

) ‘ tollojo| )
1011610} BLLM IH ”H[ ~ - ‘ - S
Al PR Emeoder cﬁW Modaale [ 7 A

| )
‘TMM olal?: Aﬂy«vw._ s e/neoalwl. Wn? cLbeolcUl, NRZ encoden
v The s data_sbeam. is thén. aprhed, . »{(p,&?}aod
- il wL::z Chamacleristiey  cue %%%W
V. The filbond biml ack as modulatmg signal sohich. modalatey #he
cenien ""ﬁ""l' W modulalsy . ' .
v The ik Th the. Jagy modulelr 1S @ QM‘&AW

Deonambin 1 Delecion o Sk
v MIK. Cton be o - c,crl.@-rezml:&} dp_,&c&d, ar M FJK_. olywwdnblw 0’1/
" Cohorenbly dedectid a3 - MEK demodabl (

Mng— Ac Gl o e <Thearhold
S for By L

S(t) —
: g: P

WM 5
B‘n‘lr‘f o

Ac S b

wkoke,cawwmgml'\ have aM&hﬂ‘% ‘io wtﬁ%oﬂaw
v the (/wl]uka{r [DWMWW Zsc«m;hutls" Giausiwn, La:ofw;sin/[,,
v %M{d\m&{y b"mq%otaﬂ?: «odméalﬁz d,ou“sm dewi ce .

o Contlonk @mpli lede. @rwdajb

© Globol ST frr Mobtle. Commistabiy

Eag&AA..oiBZ

Pcs M'm -




|

T

L it

R et o A Y PO R T

PSR HASY
- .

HERCE

e on i e

(2

ey ez s v

ey Quadrolive Ampitad Moduokm,: (@ar)

Jb & aso calhd ay - Quodiali® frplrtuds Shifh Keymg (@p31) .

@)

aam. = ASK + pPsSK .

v c‘)n %?5 avwdudabim /S«'mez, . He wwvien W-mm mn@hlilo

v’

T AT ol clld on g P sfkigny CAE ),
' N

| @ G- 3

an well  aa pharne yroduwahd -

Anmt. v ‘Qof*,;aj. e temion eﬁ- &PJK, o snee it also (.om;_(j- «ﬁ.

tﬁo"m

W):h&, Modulattd < oariens

avEp
——f—

R ——%¢
EAO)

Ny

€y 2~ @
X

>

N
7

1 block= 1kt |

N

=Y
% 7

S

B e T —

Page 45 of !

H2




z * SU) comslt o W0 phare guadvalia®  casniens  carh of Which

N , —
i I T ———— R — s == ‘

{

MEMWDMV G & A oym,l’ah a
, v, Paw»x»ﬁrf o0 " | 55
e e W

ngwmt%mw# Ry 3 defymad.

S({-) = a Ac%émg e b"“Acf‘mé‘%“t}
") — —~
/LS‘HZ v ?_;T_&;é Q; Capntt) +,/26 b:Sﬂé@ vete

Ep 2 MW%&%«L

@i br T & pafef %Wmd% Wclmmm
@wwa_mwc locahon

"'l:d‘w'ﬂ‘wn ? DJ’MWM

by He el gf.

T

is wedalatid ba,awt—oﬁz doseveds a/rnf’hjuc{q hence, He hame colled
Quuo ol qerypls tadin Mo dalafiry, @AM) |

B 0= (2 Corafit. Q’;&H:.\/Ezgsmm}‘ds‘

The Comamalis o wwnegcpinks A E end RiVEL.
b L=l tn M=L>= 16 amm 2 MeyT
| C3a,3e2) €a+39 @a,i;@ (e,3<) )
3e,@) (4 a) @,) (3a,2)
-32,-2) (aa) @,~D BGa,-4)

(~34,-3¢)  (-&,-%) (a,-39) (3a,-34) |

{az S{J z

;;
)
NN

,,___.f ——
L M N ) co of 1 10
g7 o wtY |
@3@,, 3Q) Fa,3e) (853 ) ol ?%3&7 6 |
340‘/ | . = ’ 2 @ io
s000e 400} | O 100 |
‘,("'3‘:"/_@ -a,a) (a®) pee) I MR
& S >
Lol | l
(mderd) € %) | (@) 3e,) A
‘org0 o OO0 Jontl 0“2 o
; | o
Co3) oD | WOy s
: “V Page 46 of 52




V' The QW oG W@Jg,ula Eneryy
& = ‘Li Carw) (?a+a’9 + (@ ffa,) + @wawjj

= ;L #o@q/ 106>

TR

<Skf00v 5 a- 0-1-Efp S as f\/oLE:g’

- T fogmal. pbl & B 48

SN

f 096‘5} d&aé@i

@AM T vwrsmibber ¢

EVNAAAL N

’ 7 L:m - l‘ ”‘ Copbis
5 delz” W\’L 1 C?\> M-t

bt | o, T
A Corwerlesr 8,

Ac,Sme_ﬂ&fgf
Y The Sewiuk 4o fsawu_ mvelss  ac. |
ﬁ CLL:‘YYL Ql’,—
o bek valr Ro= 1 /7 and prodc uf, b Syee

| “ 0 paslel brmany leguomes
1§ aohate. beb valir ate Rly,_ ecch. :

ks
o

'ivm&“L&’*’QLWWJ , Gevoots Pl
L- Lewel mgfmt\ %YW t5 He Me‘”‘% i fhare |

I 4o W ﬁ’vdum Hhe deovied H.an / ey /‘YW

e g e R

Page 47 of}52



: }

1

. i
i

it

i

04

. 1y
- Go iy
R ¢

T \\,—Z‘i

e

v’

The. Cgbboclmé_ ‘-"ﬁ oach. gmam(, Chominel is aceomplishud
at dhe. Oebpatof- decsdn devvee ma»“%‘ rsbich. s d.a/ﬁ?nui |
| fﬁm the L-lewly Aipraby ajamé« (1) decision. Hocerhoidy |
v The too m“’”d[ SEpmUr fo debselil ar.’ cormbimids TNl
| pesallid bsonel. comunb 4y wepdue. dhe mgm«l ot dypanas,
* fme,fmw%f fflre/rm, M QAM syl s

= 4 (’—L>Mf°/—:‘g A No2 "),

 Lavm
; JZ’@ 2,[l- )%‘ic[f’:gU
ly kg - oo M8 ”WJ

Wast et
’ A& : h
‘M\i)ﬁ'wﬁ 6{[— *QAM\( , @WM ?W =
e X ‘@V‘jl(*: /48 8pm. ™M >

- i
B & /m(_«,cle/mb . Page 48 of 52




s

ey ao wvable bondeoidts o domds o avole ofc goexiob biliftee

e ————

\&@eﬂ__‘?

wmg o ASK agaalling, ki« i caaier ovmplelide. ol fe )
yeerivo ambenna, 7S LW omd e moise PSD ot the Yecodllr TMp
Yeord

~ oy sver .
s L0™'S wollifyy - Fmd He mewmj ofp the e
Cwom dab  ASK Aystim
B-19 = :LOMHZ/
Ac, = fL.mV ’ ‘ , ‘__l,/("
No - Ty, = 5 'S ;oqugf,,,a, R T m(gfu,é/
2

o ma i lee .
_ 4 - = O.,Q,OgrL
ﬁ,iﬁki T yesnd®

Ak
The probabilile o o T 7

1

L g7 ., v g
bohor €y = ’_\_02,1"1 = tho3>xoew8/ﬂ0

o= ooy & P & (y i )
&

-————-—-————/

€n = loyyigd
. J ~&
b (W | ; :
¢ a = 25 T é ) el Pe = &(f\/f—é
)

= 57 .

A bomdpays debs fromamibtler~  Acheme. wen @ psix scgnalimg
Mheme with 5 W) = *Ac%"?df ; 0eteTb - Tiy= 0-2mdec,
S, )= —AcCAVLE [ 0LbseT ;. wWe o Lo*ﬂ'/qg‘
The iy C*»’“P“’m at fhe veccver i’npuf S Amy ond M PSOof
AWGN of wput T (5 U .\,crm/ﬂé', ool e auerege bk enm rele

e{, He vecsven- -

e e Y

Grvens  PSK sysleR -
§
Iy Led ==Ac Croc b -

s e T AT

PE) = S8 50 = LAk

DI et

_Page 49 of 52
-_7.1



Ty = 0-2m See. © swen mb
We = 1OT S | ”Jﬂ?f
- To No - "yb U“a,
&Wjﬁ e = lJ?o‘K'ﬁZ:l’a r 2w T
= .
006(,9 .QSKH%J t&z-‘—‘-’ =Ay = ':é;;ggz Eovo

‘fmw&q e& e ™ pJK.-AW.&
- af 7"““) |
U('W' YW\M(_ = f Pl‘t’) db'

o .
= 2. fC&AQG&wa] dt

o qG
[)/
2 ' Ca 0.t dE

QL 2 A, [ D,E covz«wcl:J a4t

I\

24
’ mwctdgj
= HAJ’ B f
Ty
t
= Ay 4 SWWL
LP Ty, - e |y .q
> no W, e
—_ ¥
ot - M . = '\Zm )l 5
B R
I

2= - -
. K
/ feorx 6™ (0 a5
/—/
s

ﬁ.ﬁaw
%’M”“

wac\bfuﬁ f’{' e EZ/" &(\/‘—o‘) 0 0008' g

e J &t pead = Ayx P, = 5000»(0»0009

\

V)

-—
“—

LA\num*u L\?'L“e/mﬂ-» Yalf ﬂ&j

Page 50 of 52




A dﬂﬁk& #L€Mmmmwwww&;!;i;;;:i;ki;}
| ot e natle ém% b 300085 and & masimaam. achsovabls Agnal
Eﬁvmmew&m.$-6¢5a£&wwwt‘ | |

| (@) Debermyme he monammum Aig/nawm%_ vabe omd L?e,? Fkaw

| AR Stheme. 5 aned For tyma b ot gt channel .

&) I the. dols ol § yamdeomed, ok 800 bilifice | calenlals e
emﬁ,hmgwg*. | é
S| Guendids  BSK aplm |
tet AS‘\K, ,gtéum,L Wm a bonduwrdits % 84.5 ;43/@/491’2%]0&¢- ?

fe B-w= 3000t |
8A, = 2000 :
Ap= Looo bikfie . QSNQ)O: 6 de.

a -
C) (71 l//ﬁ": —LMJ’{L,

!

0 I Lo(%{c, @)

A_VM% Y al. PCMBW = 'A(?]'b = f%:)‘/

2-

= 2% PSDRRLI Peb

7 WM x 3000 g:]f/h

5 _\

(4 o ﬁ’o‘—' W\J 4,/-.
o v~ 8ovom | A

ENRD, = 6 do

= 646 éo{H": [/ol@g_gi_

a‘ G +

,1:::.'4;-”,:.,\4.;::;,.‘,.' S S SNV N I NI T R R AT I T e i ] P wj 1( Qj—'i 52




P

@ :Ai, e bbbk 'zrcdua_d,. & 200 %/Mé‘ ,

- Ay = 300 belefees
q—é s L 7-"}3'0837”&&(’_'

"
M - 42000 x gﬂg_,ngU‘B
4711 T c
= 12%3-33
S 40 -
= AT
“ Prbakilly of e P =& o

P = a(Vuo)

= Qf L.52¢)

+
..

T b= lOﬂ'O,

Y] WMMM

u (F»@ ?’Q’St | 195”{;“L

THE END

%O«L . pTeth

N

AJW"‘Q—

oo ~Page5270f .52



	NPSCN_001.pdf
	NPSCN_002.pdf
	NPSCN_003.pdf
	NPSCN_004.pdf
	NPSCN_005.pdf
	NPSCN_006.pdf
	NPSCN_007.pdf
	NPSCN_008.pdf
	NPSCN_009.pdf
	NPSCN_010.pdf
	NPSCN_011.pdf
	NPSCN_012.pdf
	NPSCN_013.pdf
	NPSCN_014.pdf
	NPSCN_015.pdf
	NPSCN_016.pdf
	NPSCN_017.pdf
	NPSCN_018.pdf
	NPSCN_019.pdf
	NPSCN_020.pdf
	NPSCN_021.pdf
	NPSCN_022.pdf
	NPSCN_023.pdf
	NPSCN_024.pdf
	NPSCN_025.pdf
	NPSCN_026.pdf
	NPSCN_027.pdf
	NPSCN_028.pdf
	NPSCN_029.pdf
	NPSCN_030.pdf
	NPSCN_031.pdf
	NPSCN_032.pdf
	NPSCN_033.pdf
	NPSCN_034.pdf
	NPSCN_035.pdf
	NPSCN_036.pdf
	NPSCN_037.pdf
	NPSCN_038.pdf
	NPSCN_039.pdf
	NPSCN_040.pdf
	NPSCN_041.pdf
	NPSCN_042.pdf
	NPSCN_043.pdf
	NPSCN_044.pdf
	NPSCN_045.pdf
	NPSCN_046.pdf
	NPSCN_047.pdf
	NPSCN_048.pdf
	NPSCN_049.pdf
	NPSCN_050.pdf
	NPSCN_051.pdf
	NPSCN_052.pdf

