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Receiver |5

Transmitter [

A

One or more

One or more

Bandpass Bandpass
Cavi _—n e ™ Cavi
ty (=D (- ty
Reduces Receiver Reduces Transmitter
Desensitization by Passing by Passing
Receiver Frequencies Only Transmitter Frequencies Only

(a) Bandpass Duplexer Circuit

5191 2.7 Bandpass Duplexer



3191 2.7 (i)

Attennuation in dB

[ |

0 Rx Frequency Tx Frequency

Frequency in MHz

Filter at Receiver

....... Filter at Transmitter

(b) Bandpass Duplexer Frequency Response

(c) wamgyl Bandpass Duplexer ( DECIBELL )
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Band-reject duplexer mugﬂﬁ 2.8 udAMANMUEI8Y Band-reject duplexer G
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—— l Cabl ! Transmitter
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e TR e qe
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Band-Reject
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=D SO

Band-Reject
Cavity

Reduces Receiver Reduces Transmitter Noise

Desensitization by Rejecting on Receiver Frequency by Rejecting

Transmitter Frequencies Receiver Frequencies

a) Band-Reject Cavity Duplexer Circuit

2 0

B

= -10 —

2

s

g -20 |-

s

< -30 v Tx Frequency

Rx Frequency
l | | | l | |

Frequency in MHz

Filter at Receiver

Filter at Transmitter

(b) Band-Reject Duplexer Attenuation
gﬂﬁ 2.8 Band-Reject Duplexer
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FN97 2899TUL LU connector, duplexer, jumpers (iusu

5197 3.3 uamansgoydenelumeidyauiiiacuega 100 Wa

FUAIBIANY 40MHz | 7T0MHz | 150 MHz | 450 MHz | 850 MHz | 900 MHz
RG 58A/U 3.3 4.8 6.3 2.7 19.3 20
RG58/U 3.2 4.3 5.8 10.8 15.6 16.0
RG1428B,303 2.6 3.2 4.7 8.4 11.8 12.2
RG8,214,9 1.3 1.9 2 5.0 7.9 8.3
RG87,225 1.4 1.7 2.6 4.8 6.8 7.0
4" LDF 1.07 1.43 2.14 3.92 5.65 5.8
Y4 S-FLEX 1.14 1.53 2.29 4.19 6.00 6.2
35" LDF 0.43 0.57 0.85 1.51 2.14 2.21
15"S-FLEX 0.65 0.87 1.29 2.32 3.28 3.38
7/8" LDF 0.23 0.31 0.46 0.83 1.19 1.23
134" LDF 0.17 0.23 0.34 0.62 0.88 0.91
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3" AR 0.09 0.12 0.18 0.34 0.51 0.53
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307 3.8 uamAINANTUS IR TN EIAIAERINIAENA AUSIUIL B
Fouaneliiiuimafiudnuresddniiinainlidnmnisseeresanzenadiadu
malfiRarsainiaaferagneanuuudmiulifidnsnisaenaduningegaia il
suzmalng dufunisnszaneadudundsdeanisiiiitdesiian fadu Tagialuuuusia

NNAMNT TBIAILBINIAITYNARRIAIEMIARNAWINIEY  Bawws TasnAuuusingas

4-element Uszunns £10%

Gain (d8i)

0 N 1 i . : . ;
0 2 4 6 8 10 12 14 18
Number of elements

d o o’ - e 1 L
7% 3.8 nsmuanIANNENRLE1998RNTEN8IBIATERINIALNN AUSNMIUBANIUA

3.6 iENlEIn

3.6.1 udﬂuﬁlﬁimuan?:ﬁumﬂaﬁmmﬂm loss uax gain ldurediua ( dB ) taaks
analimirles (NP 14 log 51u10) wilnianalesiidwingy 8.6859 widiua

3.6.2 'lum:mﬂns‘:ﬁuﬁqmaqﬁrymﬂm'luumﬂLm%maﬁ’u fldiwined 1 Saddne
Tussiudnds stivdygroiinldaniusduminefuiase oy dBm lunisda
uapfsdndudes tuindndussivioaion luniay dBrv Fadudnadauaeslond o M
fivnmsda Winuiutadneds 0.775 Taadt easdsmfiunadaldeudananafuss iy

rdi‘ v =
PWIDINUNAT

3.7 Relative Level
3.7.1 Relative power level ( ¥iaiFundue An Relative level ) Nqnlaqauiisluszuy

o o - 1 "4 :’J ot T d‘
fu-dedyyrny Ae dnsrdanluglrsasdiuasininanineMaatu fumwnef o qa9
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wenthuiluqaBusuresszuy TaqalusuressuuariiAn relative level winduAug g
BLIINFENd Zero test level point ( OTLP )
a ¥ dl dl <4 z ' (%
37.2 aaEusurasrzuy eraduqalaqavileiidentumuusazanaaiy unng
UfjiRidmiuaasingdnd aatlidluaaniasny “2 wire line” 189 hybrid v 2W/4w
o i g e d d g
terminating set uazANUnFazeat] u Mlanuiesall
ail g 5 -Jl o o 4“ v o ¥ & [ =
n) #1 switchboard jack iwineuaduaredaliuinisas lulnsAwiiuuisa
1) NRAGUAUININAT 2 wire N4 line 71 break jack T8N test jack 1u

=l o
aoifu-deinsAanu AN

as ar
3.8 szaudtuuUNAdaL ( Test tone level )

3.8.1 szsiudtyeyrnumaasy GFundy 4 91 stAuNAALY ( test tone ) ABITALIN

rdl v a =l o lil o e e g 1 4’
wasiuiage ( Weuiuniisddnsuazuanlumioe dBm ) t qala q ludeas Wetlau
Ay 1 HaddRst (0dBm) AnsunliadiniaaEusiuressuy ialiaonusinunume
4 R 2a9sunlinazdpaviiudniuaudinfioesias o qaiEusu
. & ' . . ol & - 5

3.8.2 svdiudrynyrunianlaqauilalumioy dBm Aesziumieiuiasarasqaiy
d2upn relative level lumiat dBr uusRendRsdaussndawIaiuiazaiuiy
nefuiANNYAENFUY sTAUAYIUNARBUTUAN relative level 19nTuaziiANAaa YN

v

ANANNANNUSTININ  relative level  wazszaumaaauiinliainnsonsadassiu
drynyrnumagaunqalaqanil Walleudyrosnainaiani siseanaldqmhuiiuantlou
dryanunaaay ivensadnsEAuAty oI q aeenaniegdalufan

3.8.3 lusruuiu-dadayyrns Iasanzszuulasmand dinaslidoyorosu q fqn

o o o
nagaumil quanmilaliandygyrumeseuesdygramanauazlmngiqaneasule |
[- 3N} d' = AI v <4 d‘ d‘ () L : d'
firadiafinsilaudyqraingaGuiuresssuuvireqaaulanegieuniniudyoyinbu 4

annsatsngiqadaduld hidastleudiynromassudnlivield dygandu q danamn

a4

: | 1] 5 . . A 1 1 1
Uliwndyeyransiansld 1y signaling pilot veerafludtynyinidu q Mlaifesnis

carrier leak 78 idle noise sxAUTBETYRINENY wantlinuentfiduming dBmo Hiqadn

]

S

al e o ] a [ d'
wiia ) dArmaviniueaANlumawdua  seudnessaudnyyiaiuiasaresdyann

1
ﬂ‘:v
U

Bu 1 § Auszdudyyounaseuiyamnaiv
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3.9 N159/m Loss AT Gain

o L]

TumsUFuuseiinduisedn waznsthgainmnsaseasdnainsanuan uenmiie
annsdaseiuaasdtyuinuda ffaiiniedn loss ( W3 gain ) 189gUnsahitears deld
i o a = f‘d‘ 1 4 i v v v
wihedadwaduaviamdeiidnanliuda lunausiu
R - o - : v 4 o a
wraatanaaaunldlunisdin loss w30 gain UsznausieAsaenIlad Yy nuay
dﬂl [ o’ d’v 1 4 dl o - o =
wiavinszaudyuniule  wiesanliadygrnsaiusnaadyyiamaasulusne

= = al'd'!x - o L4 o
AIND VTALDUAINDNARINTT UazatNtTaRsuwlassAiuady s Iimunzaniy

4 A

gunsaiiniedals iATesienasaummnBdsznausauniadaiuniaiu ialildld
= e [ | L o ql o
nsuandeyeyrunagauwscldinssauduyine  TnalanRuANTMINITANALNATININNG
—_ o9 - . clacda Yo o p o o
714 ) N129@ loss vFa gain Hasndunldindegaswuuie nsdalasnsauaznisinlae
QRESTETUEY,
ar - 1 I J ar ] ) L4 ar
3.9.1 madnlatisaruAlaumns U 3.9 uamINNIARIATRt NI MY
n23a loss Taemsa uguh 1(a) umada output 189 test oscillator Bufiuaufaadnias
annAdnii 600 Taviu uardanszAudycyrod 0 dBm voltage drop 1w 0.775 Taavi A
Usngasan terminating resistance 600 Tavin lugi 1(b) dryeyrnutiaztianligunsaliivg
NIINAGBL UATIA output level AIEILATENIR NARTENIN input level WAL output level
ar pall ) P o . o a ' -l o ) TR
TnléRaAn loss aa9gUnsalii N19da gain 1eegunsaldufiuntsetinadaniy ussaalaily

FLALIRIATY YIUNARBLIAUAR overload 18991nsal amplifier

R : : indeain
= —— o—
G § T :
D N NG
l 0dBm
& S

a) 30 Input level

= o s
31U 3.9 N199M loss ¥9e gain TneABaulan A
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4w
INTDIIA

Equipment
under test

a0

Q

b) 3A Ootput level
51l# 3.9 19 loss viFe gain laeAseulnans

v '

3.9.2 n139m loss TaeAsu ooy AEUldnsuFauWieua loss NiATUINELLY
attenuator fugUnsalisiasnismaaey WamAn loss via gain Tugd¥ 3.10 uamen1sdang
] i d o [ L3 a 0. ] < =i "
asatiadne Weiinnsda loss wavgUnsalfnaindlusiumds “wRsuiiey dyono
i o i ar . . . " = = e ) ° i
nagavaztlauingnsaimasaullfaiasesin (indicating device ) Wasindagluaumia
“JFuuse doyeuraunaaeuazilaudnu attenuator lUgaasesdn WaLfuwsa attenuator aw
;'ﬂ d' o .3 ' 1 s :’/ o ] o = . e |25 [ ]
nesaATasdaduanAiniuisluiumis Ufudeu war “Uiuuser TdAn loss 989

attenuator AABAN loss 1899UNTRINARBLILEY

£

Yiuume Calibrated

G
— attenuator el ———
r\_’ @
Viuiioy

Generator

Indicating

device

< o P
519 3.10 1337 loss laeATUFELTIEY

Mg 3.11 uaman1sdnaeasetingdte Navian1sia gain 989 amplifier Tunsaill
attenuator Waz amplifier azAaA N (in tandem ) TuAumids “UFuuse” 9899943 Walsy
WAN attenuator AUWNTERAATRIIATUANANYINAY NaluAwmue “WFauiey” uwaz “Ufuuss”

A1 gain 184 amplifier NAAN loss 184 attenuator
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Equipment
under test

b) ¥ Ootput level
=i '
3U% 3.9 (Aa)
ar - -y - 1 A 1 )
3.9.2 M93a loss TaeRsufouvion FaildnmsuSuudiauan loss MfAuiueutes
" vl o , o "
attenuator fiuguUnsafiifiasniamaney e loss Wi gain gLt 3.10 uaman1sda
1 ] P o o « v = ° ] =4 "
A0EINM IWBNINIIA loss reeqUnsaldaasdndlusiumis “uRauieu” doyuion
noaeuazilouigUnsoinaseyliiaiaasin (indicating device ) iaaAndatlusiumia
ar L} " 1] ar d. - A o ]
“UFuuss” deyeyreunmsauailowing attenuator Tudaieesdn Watfuuss attenuator au
l'l =l' o d“ i e : o ] e = " o ! L ]
nszvaATaddagUanAWNAWIRlUA WM “Jfuiey” war “Ufuude” I8FY loss 189

attenuator iABAN loss T89gNsAIMAGELTUIEY

l NETIEE

Calibrated

~A o attenuator —_—] @
iuiiioy

Generator

Indicating

device

d o o
31 3.10 N33 loss TaeAsuFauiay

= [ ] ] = o [ 9 - = d;

lugpi 311 uamen1sdmasasatinedneg Wenn1sia gain 189 amplifier Tunseii
attenuator Wax amplifier azARAINNY (in tandem ) TUAIUMLY “USUuFe” 1999947 Elelsy
Wsla attenuator AUNFERAUATRITATUBN AN W Nalusumus “Wiouiioy” uas “Ususe

A1 gain 189 amplifier NABAN loss 184 attenuator
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___Q__Z_D_ﬂ_

ﬂ{ulldq Calibrated Ampliﬁer
© under test @
— attenuator N
W)
wSouioy

Generator

Indicating

device
=i o i i g
519 3.11 n199A gain 299 amplifier

n9sie attenuator M4nautin amplifier Wetlaeaun1sNIWAUAIAS ( overload )
. &~ 1 dl - &' 3 -ﬂ'

4849 amplifier wazilaaiuna@eniaunosasniely Tenaaniaruls Weleudoyyiuain
} ¥

generator Auszuge 1 nedalasdsulsaudinuiiacldlfiantzlunsdli input uaz output

sagUnsaineasuet o Mdsaiuiniy

3.10 Insertion loss

n1sLand loss ( ¥3e gain ) lhauuAlddn aunmuandmaniuaudaas network
wundnuaniuaudreaarasnniiaduinuaziaesin  Waviansdnlaald  terminating
impedance ( lastn@aziflu terminating resistance ) Winfiu norminal 123gUnsnlfu-d
Aryeyrnuiazlddn loss vee gain Awiiase lunstiees transmission lines uwete lng
lNNzaelAa ( loaded %38 unloaded ) AranfiuaudazuanslanABuALALTNG
Tutupudiionisdn Wedluwduiinasda loss ¥3e gain W4 terminating impedance
winAuARAE viewinuAY norminal impedance 183gUnsainvinn1edm nedidsnanaldm
41 “insertion loss” %38 insertion gain AMMFLLBNAN loss %78 gain T939404 miamatch loss

" L v o A a a e oo Ao e v e ey =4
%78 gain fae nannAe WednAuaudiedeundiu vialiAIndiAeeiulgen loss viTe
) el v 4 v e Yo c o vo . . . v '
gain necAvesudaizasuiuliumdiu  arldAndn insertion loss UATsBILANAD
terminating impedance 1i#ae gy insertion loss Iav@ttiALiamnGY 6 dB Feuing 600

{aviy

3.11 N199/ Return loss Waz reflection loss
Auuand ( impedance ) fymdnAtyatraniialulassdrainsanunan ide nis

fnmliantnzeaunanduiiuaud ( matched impedance ) Asaalaninsatuuazglnsnd
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WL 7 azgnianseaIniy (intandem ) uasiiqasianila q azdeamaniaeslymaes
v v v

mslianganBuiuawd Bandidy atefudaiavane uargunealine q doulwnyiinn

o = oo rnll ar ﬂll ni =i Dﬂi dl -

anwusnaNiuauiiulsdunNAMND uaranranaaivuizanarlliniautifug

3.11.1 Return loss A8 logarithm ratio 1841144 ( power ) load ax5uldlFnqels

v ar =i

' L
nazanaa Agnsiassianidanasiaunduann load Wauiugaslanai

Y

v
o_ o o

¥y ¥ o
Adaf load Sulimeldnzaugad

return loss (dB) = 10 log s =
MAINTENBDUNAVIN load
. Z.+Z
Wsa  return loss (dB) = 20log 1—*

Z,-Z

2
P L | a (N a o Ly
WHD Z, = BUNUAUTUIDILUNAIRNE, Z, = BUNLAUTYDN load

e auiunuiiiaesangaiu digui 3.12 Adenddddaclidfinnsasiounduann

o - i i Z +Z 1 LY L3
load avuiulalneldgmswian return loss Tunzangafigniias ——2 azflanetiy
Z,-Z,

(infinity) wsilun19U{UIRAN return loss Tun1avannaazilu 45 04 50 dB

]
|

o

Q

Zl =Z2 Return loss =

=i
1% 3.12 return loss Melannazanna

A7

Z +Z
a0 ——2 qriland11nd 1 uag return loss axd1lng 0

z,-Z,
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LOAD

sourse

)

-

Z

N

4
u?n

Z,
Z

=
N

S T e [T .
I ] | : 1L HHHTH -
®© : ] ] 1] 8
S i YV T T i TR R * B
2 : . = s i3 1 HHH G : ] i =
........ m r.rwm mmn . 4 -4 § 444 HH m H 14 rul l. ”. 3 X W.L.. w
e H m.u”u R N 11t nfudduvindby H ) 23
= T 8 18 B HH HEH HHH HHH B -~
m HH mnm S HHEH HH B HHHT EHT H HIH S Mm
3 HH [ Tot Ha g i1 SN
5 Lo gzlyr NI
tH T 5 n agew . L .as s o u e -
g O 351 | —— P : W EER R Y 2
- Dl llux i § 1] l“; q L 44 4 4 4 44 4 [«] d
" m .nnA -, - - - i | ] L”_ 1 " Ad. AI ”i i .W_. s w
¥ = BecalsaitRitnge ﬁ Ji1t HH | Hit T HEH A € 8
. £ HHHHHIE SRS @
8 z L HTE H L 1 ) ] H 11 S ped
E - < HHHHE HHH I Y P HEH I EH 3 =
3 G, = ; HHH n i T H B EEH B HE I R R E <3
] & 2 it HEH B HH TR HHHEH B E AT : 2 &
N S a = HE T E TR T HEE HEEH HHHHHHE b E 2
: * = HHHH HHHTHHH T CHTH T HETR TR B e R R R T o ©
R, ﬂ = SHEH FH i ! | ;rx HE T AR A T L H3 U T O = 4
33 2 R HI T it i TR R HT I R 5 "o
A HHH T A HHE B P R . =
m =2 HH HiH L3 E " uynn ||u "y Spemgenn - 2 m
B = HHH HHH S HEH HH R T THEE HHH g =z
- < HHHHH B HHHHEHTEHEH L H 111 : E
S & ] i Y B 2
...... - HHH A HH H A E 1H HHHH
g z HH 1] 1 HiE HH B HIEH T o
= HH HEEHE HHE T T § HEH T 7" a
- & 1 HHE HITHEHIE : HHHH T HHH T HTHT ta
@ = HH HH CHHH I g
g £ TR ik HH : HTTHHTEH i =
2 & . H HHH H1H L EH L W=
= 5 * a2 3 8” 2 f° 2 21§ =z = 32 32 &»n = =2 S o To5t- m
= B
2 =] &
<
= s gp NI S0 wmay &
- X -
= b
5=

WAL return loss

51
Tug
g1l
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'
=

3.11.2 Reflection loss ( %38 mismatch loss ) A logarithm ratio 289N1849% load #

o

LaFunalsinnzangasientdai load et (mmeldnnarhisuga ) sunsadiswdugas

IAnatl
Maan load Su1Ameldn1zaugad
reflectionloss (dB) = 10 log —y "y
18497 load 5113934
: 2, +2
reflection loss (dB) = 20 log L2

2JZ, +Z,

nN1zanna (Z, + Z,) reflection loss aziiAnilu 0
dwiunnazilianna A1994 reflection loss TuagjiuAunINaugaanisliannga

U7 3.15 1unsuanamuduiussyning impedance mismatch ey reflection loss

1.0 - T s T T
— - + et = 1 T 0 0 T
- . ™ g = O B e = TR T -
- - : e I
[ e EmmEE R s Are————
% ~ S I B WA S W A —
| g o=t T
I r T . 4 g
r > e o
a0 aY - - —
I e ——
| :
1 |!'oul=!_l [EV I =
E‘ a—— — -
| = -
31 | EXAMPLE: Am IMPEDANCE WilMalIM ) —
] OF 400 Crmtil 20 CHMS Jdal) REIULTS [ —Iz_
] DA REFLECTICH L2333 07 ) 328 F —r
e z
t =
2 F -
o la- " T
-l = ~
=] = -
°9 [ : am
= ! -
8 [
o '.-..1' =
[7] I - ye
(a4 | s— z
] r o
[
= -
= N | 7 ~
- [ T i
» k
1% L T L3
Q x
- t —
L T
+ - ~
1. . rar s
3 : =
y
—t
.
L
—
. o
1.9 v ot 7 4
—
s e
—
T rw=y -
[ ey g
¢ Y 4
L =
L
o samwiEn
¢
o
y:
o 5 O TR R R
= I
e .L 0 . O . N O . [] O . . . -
1 1 1 . Il ‘ 7 ' : q
.
Impedance Z,:Z, or Z,:Z,

=l o & ! ' a T
31 3.15 Arnduiusreudranslianaanaduiiuaud usz reflection loss
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3.12 nMgAUI b UTEUUTUA IRty
i - - - - a A

wasAn ildlussuuezasinsauunan Hdaudssney menaaziinvTaanay
useraedtyryrasitinuiuly susuinsasunanfiaousimung wedeinoanslugindanu
Tl ananeidiasuusanafiesunnisminnusesgninl - Aeafudesfissunans
n139m %mmmﬂﬂnLﬂuﬁ’oLﬂ‘ﬂlﬁmwudqdouﬂ?znﬂuﬁm 1gUnIaiiINsIRNTaaAAIY
usarnedryunadliunndeeiiesls

NITIANNYTAAAANNUTITBIATY U UIRIRULTENALFNS 1 129gUnsaiinsAnunAn
: ar =4 o 7 aa v o ]
14 a199ANTR N UUA LANAILTTAae Y 111

1) 9m Power %138 Loss lumineaasinmvsaliaasms

2) nvuaitudnsdausswdng Input waz Output Power Anithudefiduviadnuou
LA TLARAIY

3) NMuuallugnsdausendng Input waz Output Power %32 Input WA Output
Voltage 1ug11@4 Logarithm

3.12.1 BEL uax DECIBEL wiradmlussuviudanldamiuinFaudiay dnds

L8

auliiiiiqasneiy 2 9a Tu 2eesfide BEL Fe7ldunann Aiexander Bell fiszhing

nsAwimissdananailduassmnuussduinsensdyiu . TaeAsain Common

Logarithm 1848m$149u Input Power Waz Output Power
SMIUBEL =  Log,, 189 Power Ratio

\a Input WaT Output Power Hémsdan 10 : 1 na1e@Ae Output Level HAnAndn Input
Level 1 BEL wazlunsiiiuid BEL Miflumisauan Attenuation Loss %38 Output Level
1y 10 i1 984 Input Level ina1al6i91 Input 1 BEL Mithuminsuan Gain BIVERTIE

BEL ihimidseiluayifinlyl A9l Decibel uazidinutiadn dB dawindu 1/10 189 BEL tiude

g F
97U dB = 10log FZ

e 742 dB U Gain %99 Loss

P, uaz P, \lu Power 2 SmuaunfFauiieuu
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WA ( dB ) iumnuneas Power Ratio Wildunu Power 1uinlaaunanilalagianiy du
= 1 1 [l ar d' v oa =] [ « ar L2 [ 1 o
A dB ldltwitedanuiasaniien vy lhavvisedns widumiiouanidnsgauntaasly

U Logarithm in1iu

N13ATMINS 3.1 14 Input Power #itlaulsf Transmission Line #H1w1a 100 Naddms uazla

Output Power L1l 1 Jaddne

Input O O Qutput
100 mw. Line 1 mwW.

O

O

ARIdIunNALaTAe
Qutput Power 1
= — = 1: 100
Input  Power 100

o)
©

UAYARIIAIUN Logarithm A

10 log 0.01 -20 dB

MsAa 3.2 iile Input Power #itlewl¥ Transmission Line Hau1a 10 fadiod uasld

Output Power (1l 0.1 Haa3AM

Input O {) Output
10 mW. O Line O 0.1 mW.

SATAIUNWANATAD
Qutput Power 0.1
= r— = 0.1 : 10
Input  Power 10

WALERs1@IUNN Logarithm Aa

10log 0.01 = -20 dB
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TunnsATWINs 3.2 Power Ratio  1ihs 1 : 100 uay Line H Attenuation 20 dB
= & o o =l o ar a=’l’d [~3 7 =sll
wiHautuAy nNAIUINE 3.1 HNNTRANALIAINIAIIY 9.9 mw anHRadiuladn e
Transmission Line HN198ANALANAAIUIANT 111 20 dB fd AINIBUNINANNEA NI
Wliies 17100 2849 Input Power 04 AauDty Hlavaniiaatuaui Power Tailasuuaqly
waatinals WAERIaIn Power Gain Uay Loss lWvasinsanuiay Iaevialiiinudstiuniy

o . P v o vy \ . -
AND HaazUaN Gain 98 Loss madszymnduy q 1ddee iy Gain 19317091808
ATt AT 15 dB 4 A21ND 3 kHz. WAL Loss 184 Transmission Line 8uuilailAn 7 dB
0 ANT 4 dB kHz. s

3.12.2 Gain w8z Loss dB wWhumisanlduanan Gain uaz Loss
Loss : WUHAMUWAAINITAARITEY Power S1AAR1N Transmission Line

viadaulsrneudu 28LATes

|
-

Gain : HuANLaRINIIRNTULEY Power 8uiiaann Amplifier

un13mAn  Power Ratio A laHAYNINAGY 1 A1989 Logarithm azifluanuauugn ws

b

v v . = v | ] . [ o r-‘!' 9
d1l#A1 Power Ratio HAteandn 1 Areq Logarithm  aziiluanuauay TNANYDHAY

nvualviazuanlinsrudinaawsnladly Gain wia Loss

NMTAUINS 3.3 AIATUIUNNAN Loss Tumiae dB 984 Transmission Line 158 Input Power

(2.5 mW ez Output Power (1lu 0.5 mw

AU dB = 10 log i
A
B 05
= 10log E
= 10*(-0.699)
Transmission Line Loss = -7 dB

N1TATUICL 3.4 491 Gain 189 Amplifier lumae dB Watlaw 1 mw 7 Input 1# Output

Power |1 20 mW

Amplifire
1 mw. 20 mw.

>

M dB = 10 log i1
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20
10 log T

I

10 *1.3010

.. Amplifier Gain = 13 dB
azfunadiuin nadngnnAnTuuanasmnee Gain grufnadndngAnduauasmneie
Loss
3.12.3 Overall Gain ¥78 Loss fiansasvitasznaudasdausing 7 289
38 L ﬁ'1ﬂTmﬁ*ﬁfwﬁmqinﬂﬁﬁm‘?l'aqwumuz?frgmqm( Repeaters ) 674 7 ﬁqﬁuﬁ’mmﬂm
fdarinuly azldFuMa Loss uat Gain Overall Gain 138 Loss YBINATIUNUNE dB ABNA
FANTTMINHALINGEY Gain UAYHALINTEY Loss ViraEeandaaumaniian “Transmission
Equivalent”
Overall Gain %38 Loss WU Gain ﬁ’wum AUAE Loss ﬂtwuﬂ i Gain Wavus
NN9n Loss Wauuafinga144199assl Overall Gain Tumnemsedng e Loss NINNG1 Gain
29a3vuAzT! Overall Loss finsastnamnunanauawliives feenuuulineassni Gain 189

Amplifier (iU Loss 29stulinan2913 “Zero” Loss Muan®uziduil Output Power axl

ANVININAY Input Power

N15AMIE 3.5 AW Overall Gain %38 Loss 189 Transmission Line wWiaudas
Amplifier AN
25 dB 14 dB 17 dB 15 dB

||>26dB ll>23dB E 19dB E

LOSS LOSS LOSS
GAIN GAIN GAIN GAIN

Gain N 25+ 14 +17 + 15 = 71 dB
Loss 994 26 + 23 + 19 = 68 dB
Overall Gain 71-68 = 3 dB

yuyednavsuesterdudeiiinndenuulsduludnwuni Logarithmic scale
nsmasaunLd) Mmswfeuulasrasindwiudeaiion 1 d8 yausaslifdnas diinns

wasuulas 2 0B yezfdnheudaouwledddindes & 3 dB azfAndnanud
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wWasuuladldunn  wenadenann  Attenuator  Teldaarndasureades Asesnuuuli

wasueldluduaz 1 dB
nafFaLifiey Power Ratio uazatuaw dB ildiuetiaue e

1) Power Ratio 10: 1 unun1silasuiilas 10 dB wuAe Watiy Power 21 10 win

azil 10 dB Gain visauiaamiiu 1/10 a=il 10 dB Loss
2) Power Ratio 100 : 1 unun1niasuur/ad 20 dB uay Power Ratio 1000 : 1 Unid

n1sLlasunag 30 dB
3) Power Ratio 2 : 1 ununisidasuudas 3 dB

nissasndeuffouiioumanil unisasmaunsliniseuaznisiuaniigesnvans 4

298 AaRlatinaAa Ul
ﬁll % ] . =8 = v o
1) Tneil Power Ratio 4 : 1 14 2 win1e9 Power Ratio 2 : 1 aaneulanunig

wasuwlas 6 dB (3+3)
2) lun1suia Power Ratio 3% 20 winu Afausntiuis iy 10 1 (10dB) uasifiv

BN 2 Wi (3dB) NsAIMATLAAlTINIINITRNTN 20 Win ununisaeuutlas 1043

%a 13 dB
3) un1siia Power Ratio T1 5 W11 (AAUNISHNTY 10 W1 (10dB) Wd2anaass

wila (3dB ) Aniluauau dB = 10-3 viva 7 dB
3.12.4 Voltage uax Current Ratio Tatnlndiiadiwaidunsaiinugiuees Power

Ratio usilunmalfiiaiunsald Voltage e Current unu Power e uIN Gain vida
Loss & TuasaslwihanmsoAwanm Power 16 d1AnmnumunIutednas uazen
Voltage %138 Current 1iufa

E
Power = —  uar Power = [2R

BATIRIUTENIN Power 2 47U ( P, uaz P, ) amnsaunuléidan

2 2 .
B _ E; iz . Ej /R L B _ 122/R2
d EZ? /R, E£ /B, b Iy /R,

WadAMuRUNIuIIaeiAWNAY ( nd19Ae R, = R, ) Power Ratio aswifiufidades

284 Voltage 138 Current Ratio
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2 2

T o
nupAa — =
P

1 El El

Musudnaiy Tasasinsanuiay HeduRuaudiaAwinny fdauasiauun Power Ratio

Tuniae dB 1alaeld Voltage 438 Current Ratio fadl

o 8 P,
WANRINATUIN dB = 10 log ?
|

2

w8 E - !
AU ITUIU dB = 20log == 198 dB = 20 log a

NN3AUINL dB AN Voltage uar Current Ratio sugmsdneuutiazlfldiannile

v
Input Waz Output Impedance NAIWNTWYNIY

N18AUINS 3.6 Input WAT Output Impedance 189 Amplifier LATBININEAY 600 Ty &1
teudtyryruswia 0.5 e aneesdiawmafidnf input azUmnglaaviimain Output Asax

Load 111/ 3 19a%1 1@ Load flauna 600 Taviu aewn Gain 299 Amplifier

0.5V. < > 3V.

™
600 Q § l/ 2 600 ©

GAIN =

; E,
97U49U dB 20 log E—

I
201 2
—_ O —
905
= 201log 6 2 (log 6 =0.7782)
= 15.56

.. Gain 1249 Amplifier Wiy 15 dB (Iagszanny)
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nsAand 3.7 401l A deducuncunageudaanszia 2 Saauant] Wl Transmission
Line @i Input Impedance 600 lavin nszualniluatinu 600 Tk Termination Hianil B

0.8 Haduani] a1A w20 Loss 184 Line

2 mA 0.8 mA
LINE
600 Q 600 Q
GAIN = ?
o lout
FTUIU dB = 20 log ——
lin
201 -
= O A
97 |
= 201og 0.4 X (log 0.4 =-0.3979)
= -7.96

. Line Loss Wiy 8 dB (Imeilszunoy)

89310 Power dhulfnalasassiuindsansaes Voltage W3n Current  iile
Voltage v3a Current sl 2 win Power azifisnilu 4 win Sawiniu 6 dB Gain tuAe dB
fitmualidmiu Power Ratio azfaifinu 2 wih gy Voltage ¥3@ Current Ratio 14 2
: 1 Power Ratio unuéiag 3 dB wsl 2 : 1 Voltage %7 Current Ratio azunwu@ag 6 dB
sy anm1s1eR 3.4 i dB Weuiy Ratio daihy Power, Voltage %38 Current lu

AR 7 Fainldiuane

A19199 3.4 nsulFaumeudnsdauaes Power, Voltage w38 Current

Ratio dB for Power Ratio dB for E or | ratio
g1 3dB 6 dB
2:591 4 dB 8 dB

4:1 6 dB 12 dB

521 7dB 14 dB
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AN919% 3.4 (@)

Ratio dB for Power Ratio dB for E or | ratio
8:1 9dB 18 dB
10:1 10 dB 20dB
16:1 12dB 24 dB
201 13 dB 26 dB
3231 15 dB 30 dB
40 : 1 16 dB 32 dB
64 : 1 18 dB 36 dB
100 : 1 20 dB 40 dB
128 :1 21 dB 42 dB
1000 : 1 30 dB 60 dB

3.12.5 NeivumA Power Level  aziiuudadn dB umiandwiu Power
Ratio 1414 Power flewnfia Gain vise Loss 1esmeastumiag dB Afllészyiaedn input ua
Output Power 3111w la
lugnsalinsanunan mefauaznssuaniaziren frmua Power Level oy 3,
AN ] 2292993143984 Logarithm 1Aguiy Reference power level Wiuaus Uil
Reference Power Level 38 Zero Power level mﬁﬁﬂuﬂqfiﬁuﬁﬁ'ﬂ 1 Haadns
Power level 1a9dtyquindla azimumilu dB Wiaufy Power 1 mW 1u 100 mW Faifly
100 Wihaes 1 mW azfmumiy 20 dB gand1 1 mw Tuiuadeaii 0.01 mw Fafhy
1/100 989 1 mW fidnuuaifli 20 dB findr 1 MW ievAn@EAMNFUAUTLIIY B
delduen Loss uar Gain asfmualdwion dBm Awiuven Power level \gufiu
Reference Level 1 mwW sataala q fifwuslfidu dBm uansinily Power level szé
dtyeynne Power 1 mW AB 0 dBm  Power level ﬁ@x&ﬂ'ﬁ'l 1 mw ’-I:Ltﬂﬂ\‘lﬁfltll.ﬂ?ﬂwmﬂ 2
A1 dBm efu
2 mwW Avuaile Power level + 3 dBm
10mwW i + 10 dBm uaz 1 W (1000 mw) 1l + 30 dBm
Power level ARG 1 mW AzuandaeLAauNnE - uTinA dBm iy

0.5 mW nmuaiile Power level - 3 dBm
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0.1 mW 14 - 10 dBm Waz 1 pW (1/1000 mw) 1iJu - 30 dBm
Power level firuumdu dBm fulidueyfufiuaudresanuazanud 3
aunsalduan Power i ANALA 7 lidrandursasuuuladld windladn Reference
Power iy 1 mW (0 dBm)
Power 1 < AifAnlumion W, mw, uw vide nW fidenazuilaaiy Power level

wiae dBm 18 Tneuraalieglugd mw uazldqmsaasnism Power Ratio Aa

-3 Pj
MUY dBm = 10 log —
1

Tunueadeaiu Power level lumiag dBm Agnunsautasndudly Power Tumiog mw L&

v
Lol al

] ar dll = d' E 73N 5 o £ o ] s’;
VWAL IWANANIAENIT 1T Aa U289 Logarithm LLﬂ5‘/!’]1‘1&ﬂ’]i‘ﬂ']ume\'l"lﬂ'lll.HZl‘mﬁu

1) e Power 370091 1 mw 14 P2 = Power %2t mW uaz P1 = Reference
Power (1 mW)

2) \le Power 5191 1 mwW 4 P, = Reference (1 mW) WazP, = Power luniag mw

NTATUINL 3.8 49U Power level luving dBm 284 12 mW

. P,
MUY dBm = 10 log —
P

\a9a7n Power 11nndn 1mw, 1§ P, = 1 mw

P, = 12mW
. 12
o A7UU dBm = 10 log T i(log 12 = 1.079)
= 10.79
1uAe 12 mW = 10.8 dBm  (Tmeidszanoe)

N17AIN 3.9 U1 Power level lumiag dBm 784 0.75 mW

0 £
AMUIUE dBm = 10 log —=
1

\aeann Power AN 1mw, 1§ P, = 0.75 mw

P, = 1mW

. AU dBm = 10 log 3 ((log 1.33 = 1.079)

0.75
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= 1.25

TAD 0.75 mW -1.3 dBm (ladszunow)

N19AMINS 3.10 a9ulas 13 dBm iy mw

o P,
{7%9IU4 dBm = 10 log «};—
|

Lﬁ’ﬂ\i'ﬂ’]ﬂLﬂ?‘@J“NWﬂLﬂuU’m WAAYIN Power H1ANTY 1 mW

P,

.13 = 10log ——

ImW
P
= 10log —*+
1

log" 1.3 = B, ((log " 1.3 = 19.95)
P, = 19.95
Yhufe 13 dBm = 20mwW  (Tmeidszano)

N19AMIN4 3.11 [9uLa9 -9 dBm iy mw

; P
FI1UU dBm = 10 log ?
1

dll d; 3| ' 2 '
BIANNIATEINHNEITUAY UWAANIT Power UBEINGY 1 mW

.9 = 10log M
A
1
09 = 10log —
I
log" 0.9 = ((log " 0.9 = 7.943)
P
- B 1
| ‘ S 7943
HuAe -9 dBm = 0.125 mw (laaidszunm)

ar ar

Y oialo = V] -1 G \ U

dannatAydunileraanisldnicg dBm Waduan Power level fina doal¥inig
6 ’ . a v, X & oa o vy :
ATUINIUNAN Gain Y3e Loss Lidneduiuae WBLTgAT Input WAL Output Power Tunsiag
dBm Waa Power Gain %138 Loss A8 HARITEUINIAINIADY IUATDLNG 81 Filter Network
funiled Input Power +6 dBm L@ Output Power +1 dBm Loss 184 Filter Wuire 6-1 =
5 dB luinuauneams 81 Amplifier 1ATRIMINE Gain 26 dB Hatlew Input Power -8 dB

Wnluazla Output Power 1y +18 dBm ilwupi
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3.12.6 Relative Levels UnAfyayromaaeuiildiuluainsanunend Power 1
mW %78 0 dBm waluauueedne 1ty u programe circuit uﬂ:m‘a"mqu:‘é‘uq 21914
deyeyrnumaaauluaunm Power uanaAuly nsuamuuunIn( Diagram ) 189551LLARR4
ranwIAN '[mﬂﬁ'q“lﬂﬂm:u Power Level 189dtytytunaaau( Test Signal ) 4 9asina 4
1899040 F0UAY Power 1a9qadnedefinuunlisunile qndreBadinaraBenin Zero
Relative level Point Wazimuualiiil Power Level 1w 0 dBr Power Level %qqqndnmé’w

Beiuualildaniiu +dBr uaz Level finnndnqadneds dvualidu —asr

-13 dBr -30 dBr +18 dBr +17 dBr
B C D E
PAD [ V/ MQOD PAD |V \/ \/ >
AN AN I\ A
0 dBr
Carrier channel
VF A
\/ NET
+——x

LINE

gﬂ'ﬁ 3.16 N199m Relative Level

717l 3.16 uAMIUELNINIBITZILLASEY Carrier Mk g Relative power level luansld
f 9AMARBLANS 7 AN A B9 E warssylidu dBr dWeufuaadnadedl A Wedluseting
Relative level -13 dBr 1'7'!"191 B uama91i Power Loss 13 dB Lﬁﬂ'%u?xwiw 0dBr(A) uazan
du Relative Level 4 3a C, D uaz E fflmumnaluitueaienfu aoaduiugsuiia
WuanlngLisesmilatvirdyqgrunaaeuazl Power wirla

Relative Levels datlfaansanuun Power Level 183ftye)1tunaaay o qamna
LAvium

1) Lﬁﬂﬁauﬁtycgqmwmﬂﬂuﬁhﬁqm 0dBr uszdu -3dBm uda Power level 194
ﬁmmwmﬁ’uﬁﬁm D (il Relativerlevel +18dB Foudufian A ) aziflu -3+18 = +15 dBm

2) Lﬂﬂlﬁﬁmzqunmaau?ﬁm A +8dBm uda Power level '7';'1;”1 D auiilu 8+18
=26 dBm

Lﬁaﬂauﬁ'ryrgﬂm-nmm 1 mW(0dBm) Lﬁ’ﬂﬁﬁﬁi’i’lﬁq A Power level lumiae dBm

TBIACY YN (U AANARBUAINT AzTANIBIFATYINTL Relative level tu qanAaaLis
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dBm0  fumiseiilfuen Power level 183dtyaumsLNAWAN 1N
- Pilot Frequency
- Signaling Frequency
TgAmng dBmo \umisedafilduan Power level uia3ataq Pilot w3e
Signaling Frequencyﬁ Zero Relative level Point iU Amuali Pilot Frequency 31 Power
level -20 dBmO finunaA2M91 Pilot Frequency 1 Power level 171 Zero Relative level Point
Wy -20 dBm Gdryeyrtummanu ( Test signal ) ﬁﬁﬂﬁx‘lﬂﬁ’ﬂﬁ Power level L1l 0 dBm fi
wamI1 Pilot Frequency sl Power level s”iwndﬁmmmwmmu 20 dBm tiuAe o a0
A9 784°29993UAN Pilot Frequency azi Power level rﬁ’;nndﬁﬁmm']mwmmu 20 dBm 1aNa
Neper Tumiredadnuuuilussuuiuden diulunalsana wiaedaiild
uans Power Ratio lugLlyas Logarithm #ildigm e ( e = 2.71828 ) uansaiiy dB b

Logarithm §71 10
PZ

a 1
71U Neper = — lo —
p 2 ge })l

{18 Impedance NANWUETU Power P1 uaz P2 fAwiniuazls

o Ez I"J
71U Neper = log, z was log I_

1

ANNANIUETEMING Decibel waz Neper Hifiatl
1 Neper = 8.686 dB

1 dB 0.1151 Neper

(] v
3.12.7 AnndalsinsransAfulssansnaludu Isotropic ( EIRP)
AnnAaLsnszanuAdulsEAnsnaludy Isotropic ( Effective Isotropic Radiated
Power 438 EIRP ) wn1gfa fndsdeeanieanainaieain1Aniesuds Jadunasinees

o e dl =l cﬂln o i d' = ar
MATBUATEIES  NIegayiREAAINAEINAY QY IUTININATNENINAIEAINA  BRT)

n' L 2 o a o o n’l’ = o vnl'
LWHNIRATBAAEBINTA -nmms'lms‘mumm'nmmummﬁmﬂumnlﬁmumﬂummmdq

=i o o o o ¥ ala L o
anaruanAfieuiuidndeldiialdarueinAuuuiifiAndeseusa  aunsaAI
leianngas fad

EIRP = P,-L,+G, (dBW)
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Wa P, - findanpatrsesda (dB) = 10 log P, (W)
Msgoyeiiinainszunaads (dB)
 Fnsfinindaresatenniads (dB )
EIRP HAnlumistes dBm AldEsAnindds P aglumiseaeaiaddnd Ae
10 log P, (mW)
3.12.8 Signal to Noise Ratio ( S/N )
Signal to Noise Ratio ifugnsdauresfyaaudesiisuld sedynyinsunay Tae

= ° o ﬂld'
HERINITATUIUAIY

(S+N+D)
SN = 20 log ——  dB
N
e S - sAud Ty ALY
N - SLAUATY YT UNIY
D  sududtynynouRaLe

F
:i 48 )
.
g
@ -
lDistonion Products E : Filter Response |
4 i !
3 R
;
‘ _% T T 1 1 ' T 1
s Mt ik 1 Frequency e
e # AV T R ¥ A R R O S AT “!'m;
& i’
o
'.;;i Filter Response § »é
§ e 2
i i
« y 3
P
’«’ i ——
?’ T T T T T T 1 3 1 T T T T T 1
‘ER ! Frequency ki J‘N ' Frequency kil 5
L SO, - vz . A T 35 B 20 TN S R T BRI 02 e, TER a0 TS B TR

g'l.l'?i 3.17 uamINNimsEAL Distortion WAL Signal to Noise Ratio
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° ad a & a
3.13 n'\iﬂﬂluqmﬂ'\izﬂgﬂqﬁk‘w&ﬁﬂﬂﬂﬂﬂqﬁﬂUﬂquﬂmmﬂm

H
&l &

dl i = } 7 17 o
msidenlaadyyinseinaninunaudyadaeliatuing - AssAIuIUM
sruzmelunsdedtyanoannanniidunetaniidatenie  dedumslsanumsses
yansdelildnanisiuiiaiaiau Tneldhtees Egi Tilmnaudetald TaevianisAnmlu

dumnangammne — ranes unsdidnm AunnmszezneldaInaunisi 1
d = 10° (1)

Toed

= 140[P, + G, +Gg - Lyy - Lag-Lp -L, -117=S+201log (H; Hg ) - 20 log f]

0.
&

Ain srazvna (ug)

A8 Adaderesantiuddedieudn 1 W (dBw)

o Q
=1

8 SRT1TLNLTRIALDINIANANIUHAUNY (dB )

-4

®» O

=4 ar d‘ =
AR 'E]ﬂT'l‘]JEJ’]EJ‘lI'EN@ﬁEI'ﬂ’]ﬂ’]ﬂﬂNﬂquﬂﬂqﬂ'ﬂ'\ﬁ (dB)

P

Aa Mmagudaresareirdnyyinfiantiisiunie (dB)

=
—

- o ° o
AD msqrymmmmumﬁmrmmwamﬁﬂmama (dB)

Aa N1egauidaaInnisnszanaAdu (dB )

0

— — — —
]
=

v "
Ae dcunausunauaniuiilagsau (dB)

=z

fa Anlrasan iUanenia (dBm)

- = - 4 a
Ad ﬂ“J‘]NQQLQﬂﬂ‘HNﬂmuLLu'ﬂ’lﬂmuﬂQNﬂi‘:mﬁ ( ?‘!ﬂ )

Ir I o

o

-~ - =
AR ﬂqquﬂ;\ﬂlﬂﬁﬂ'\ﬂ'ﬂqﬂ'\ﬁﬂﬂﬂquﬂa'\ﬂﬂ'\Q ( T‘!["I )

A9 AT ( MHZ)

—

AINANNIRT INIANIMNTE N INSUININTEANEARY 1ALV ARBLAINNNTTL-
aaludunne npamns-gnanes Wirtedingdearsriafnsooudiiingade 25 W (1398
dBw ) A lunnsdaRtycyInu@es 157.675 MHz Waneeimaiianin SE 2wd gy
wargudatisnsnsrEarasataInA 12d8 ualdaneindyuiueiin/2"LDF ( 1890
nsgey\de 0.85 dB/100WR ) ﬁamﬁfmﬂuﬂnqqLnuuﬁm?aa'm'mnﬂﬁ-?;ﬂmuqq 60 31.( 165

WA ) Wanetidtyoyrnuena 200 Wa ( dRsnsgayde 1.7 dB ) uaziinanilinsanydnimes

v
= o

Ramaane N AiANNge 80 1.( 264 W ) Waeirdyoyrniens 250 W (Rsnnsgayde
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213 dB ) Tnefidoypyrnunissunquainnnauen 3 dB WAENIIgaUIAEAINNITUNNIEAN

; o . . <
ARY 5dB[1] WANnAUIMIsEEzNaNsaedyunldRNannIs 1

9N X = 1/40 [13.98 +12+12-1.7-2.13-3-5-117 + 115+ 20 log (165 x 264)
- 20 log(157.675) ]
= (1/40) (72.97)
=1.82
Frariu
d =10 = 66.724
Ve 105.4 Alawms

ANUANITATUIUNNTELZNGIERB199 Egli arldszaznnalaailszunn 105.4 nu. antu

o © v d' d' = :’; -l

mnsdarradunilaaldunuinlssnauiafiasmaninunaudtyornludunia ngammey
} 4 Il

- 81 ansadpszasniamnennalaaetl Taeldunun 1 400,000 daszaznig

NIAUNNY — 819ana 16 22 Tu. Ay azldiszeznaase = 22 x 400,000 = 8,800,000 =
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nrnuazaniinsanvarmeiadenlody pinuazAuumssfud ooy niiduiy
ANNANNTS 1 Nszznng 88 nu.vize 55.69 ud tne S AasAudnyqinaesanifaranig
UFuidsdanan1ilsiung slausi 5 W 15 W 20 W 25 W 30 W a13130A UI0uMN Received

v
Power |#1 ﬁ‘fﬁ‘ﬁ

- ' Y
AINANNTTN 1 WA x Azl

X = log d
X = log 55.69
X = 1.75

AN X = 140[P; + G, +Gg -Lyy - Ly - Ly -L, - 117 =S + 20 log (H, H, ) - 20 log ]
azld

S =[X(@O)+[- Py -Gy -Gy + Lyy + Loy . Lo+ Ly + 117 -20log (H, H. ) + 20 log f]

ulaaniaada 1l dB -

AN1A9EI 5 W

dB = 10log —}—)-— = 10log éf_[/_'_ = 6.99 dB
1w 1w
NG 10 W
W
4B = 10y S = 1010g % _ 40 B
114 /4
ANAIEL 15 W
dB = 10log i 10 log LW 11.76 dB
| W W
NN 20 W
P 20W
dB = 10log — = 10log 22 . 1301 oB
' w I
NNIRIAe 25 W
P 25W
dB = 10log — = 10log —— - 13.98 dB
. W W
nnaada 30 W
300
dB = 10log L = 1010g 2~ 1477 o8

W 1w
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AN Received Power WAy EIRP

fifndada 5 W

-S =[1.75(40)]+[-6.99 -12 -12+17 + 213 .3 +5 + 117 - 20log (165* 264 )
+20 log (157.675)]

S = -119.01 dBm

EIRP = P.-L,+G,

6.99-1.7+12

17.29 dBW

fitdade 10 W
-S =[1.75 (40)]+[- 10 -12 -12+17 + 213 .3 +5 + 117 - 20 log (165* 264 )
+ 20 log (157.675)]

S = -116.00 dB

EIRP = P.-L,+G,
= 10-1.7+12
= 20.3 dBW

Ftndage 15 W
S =[1.75 (40)]+[- 11.76 -12 -12+1.7 + 213 .3 +5 +117 - 20 log (165* 264
+20 log (157.675)]

S = -114.24 dBm
EIRP = P,-L,+G,
= MTB=17+12
= 2206 dBW

fndada 20 W

-S =[1.75 (40)]+[- 13.01 -12 . 12+1.7 + 213 .3 +5 +117 - 20 log (165* 264 )
+ 20 log (157.675)]

S = -112.99 dBm

EIRP

PT - Lﬂ + Gx

1]

13.01-1.7+12



= 23.31 dBW

ANAadq 25 W
-S
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=[1.75(40)]+[- 13.98 -12 -12+1.7 + 213 .3 +5 + 117 - 20 log (165" 264 )

+ 20 log (157.675)]

§ = 112,02 dBm
ERP = P,—L, + G,
= 1398-17+12
= 2428 dBW

An1dagde 30 W

-S =[1.75 (40)]+[- 14.77 -12 -12+1.7 + 213 _3 +5 + 117 - 20 log (165* 264 )

+ 20 log (157.675)]

S = -111.24 dBm
EIRP = P,—L,+G,
= 14TT-17+12
= 2507 dBW

ar

o o =l [ v dy
mnmsmmmmmmﬂul.ﬂummqim JU

A9 3.5 sEAudyyIuisuiuLazAl EIRP a1nn1sAIMI

Tx Power (W) Received Power (dBm) EIRP (dBW)
5 -119.01 17.29
10 -116.00 20.3
15 -114.24 22.06
20 -112.99 2531
25 -112.02 24.28
30 -111.24 25.07
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4.1.1 wisesilanmaeudyynoadeniag
Lﬂ?mﬁﬁmﬁl‘ﬂum?wmaauﬁm,ry':m?::ﬁu?mqfimw:ﬁ'}ﬁrylums-nmmuammw

ﬂ’lﬁ"’f!’N’Wu‘ll’E!\Ti‘:UU&u A® Communication Service Monitor mug'd'?i 4.1 Lﬂutﬂ?im'ﬁfﬂ

damfunaaaussuuAsTasfu-deinguatiaTasiiafeanssrundngluaesiiAnne 1y 1ATeq

¥
Y o =

InsdwiiaReuiidudy InefinnaniBivuinils il
- RF Generator
- Two audio Generator
- Specialized Tone Generator
- Modulator Meter
- RF Counter
- AF Counter
- Distortion Meter
- Digital Oscilloscope
- Spectrum Analyzer

- Monitoring Receiver

-

= : a1 Ry !
- EEY -3 ik ZSRETatR. J
EE = ~a§uuua‘f_
in Eﬂ- < ¥ t=ec _:::-_.[
i = BE &2

g'l.lﬁ 4.1 \ATaNadn Communication Service Maonitor ( Marconi Instruments 2945A))
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Marker ' | exer |
10 Ref 1
|
Tracks ;
RF GEen .

Look n ‘ = S - = - as £
Lister Certre 157.5706MHz Sepan 109, 8kHz s ol
M -112,5dBm 157.6758MHz Fe=s BW ZkHz

Frinted on 19 Dec 61 28:23 Serial Ho.: 133179-828

Fruunfianntiingany g1aned Waindade 20 W



Retf SPECTRUM AMALYZER Certre
L eyeal Fef Lewel i Fres
-5@, 8dEm ;
U":"r't IEdB/dIU ! .:F.an
Scale |Vid Filter ; -
off ]
Mkr# |Pesk Hold i Start
SMkr ot : Fresa
Marker ! Stor
to Ref i Fres
Track
EF Gen
i : H
k
e Centre 157.675@MHz  Gean 108, 8kHz Res EW
Mikr —-112.@dBm 157.6756MHz Fes BW 3kHz
Printed on 19 Dec 81 28:3 Serial Mo.: 133179-820

&ryeyraunanniiingany d1anes ilenadeds 25 W

Rt SPECTRUM ANALYZER e
Leawsl E Fr-r_q
-SB.BdEm :
Vert 1ade-div I cean
Scale |Uid Filter T ;
off i
Mkr~ |Feak Hold i Start
Shkr Ooff l Frea
Marker ! Stor
o Fef I Frea
|
Tracks
FF Gen i
Lock n ' = o= : = = ras Bl
| izten Centre 14-’.6."?@”1‘12 SFran 1£1€i.UkHz_'
Mkr -111.8dEm 157.675@MHZ res Bl 3kHz
Printed on 139 Dec 61 Z29:2% Serial Heo.d 133170-028

o dl =1 0 d’ o -
A tingany 819ned HeN1ad 30 W



SFEETRUﬁ RNRL?ZER Ceritre
ew:-l m i Fres
-50. adEm i
s 16dE div : i
crs o (R i b SEaEn |
5C 19 Vid Filter r i : : , T T | :
o f | | A T T R S
Mkr/ lpesk lold ; I e e RS ST 4
St = -3 I‘l.‘;'l..'..l | | | '21 P
Markor ! Stor
to BT 5 Frag
Trachk.” |
RF Gen i M
Look n - . . S — &
| bacton Centre 157.6750MHz  SPan 188.0kHz Fez B
Mier —119,5dBm 157.6756MHz Res Bl 3kHz
Printed on 12 Dec 91 21:81 Serial Ho.: 133178-228
acy ’lmﬂ‘&ﬂ'mTWj‘mH QESTHICEY Safndda s w

1548 SPECTRUM ANALYZER Cortre
s2dp |Ret Lewel i Freg
-Sﬁi.ﬁdsm :
Uideo 1@de div i o
Filter|ltid Filtar l -
ofT i
Pesk lpeak Hold i Start
Hold ofT l Fres
! Stor
! Fr=4
|
Return : Centre 157.6758MHz  Span 188.0kHz Res BU
Mk —117.8dEm 157.675EMHZ Res BW 3kHz
Printed on 1% Dec B1 21:18 Seirial Mo.: 133170-B22

o i = i o o
fun;nfuﬂﬂﬂqu‘l‘.ﬂﬁ'ﬂuﬂ ﬂﬁ:\nﬂﬁ‘u Lﬁf]ﬂ']ﬂ\’ﬁ\'l 10W



Frinted on 19 Dec 91 2

foucuruian iingany NN Wenada 15 W

EEE

Ret | SPECTRUM ANALYZER p—
Leyel Fef Leusl ‘ B
—SB.BdEm :
Usr+ 16dB-div i N
Scale |Uid Filter SFan
off
Mkr< lpesk Hold ' Start
SMkr Off : Fres
Markesr 3 Stor
+o Kot ! Frea
]
Track i
RE Gen :
Look n —— : .
Listen Centre 1S7.67S8MHz  SPpan 1890.8kHz Fe= Bl
Mer -116.8dEBm 157.6728MHz Fez BW ZkHz

Serial Mo.d 133170-G29

Ref } SPECTRUN HNHL?ZER Centre
Level L evell i rea

Mkr —114.5dEm
Frinted on 19 Dec 61

Fuunianitiineauy nganey Wandede 20 W

157, &7SEMHz

28:54

Fre
—56. 8dEm :
1ade-div !
Lert i -
Scale |Uid Filter i SF 3
otf :
Mkrs |Fesk Hold Start
stikr ot Frea
Marker ! Stor
+0 Rl‘:‘f ! Fr_ =9
i
Track” i
Gen : ! i : 2l 1
] H i. ]
Lock n o - . e T
Listen Centre 157.675EMHz Span 189.8kHz S

Fes BW 3kHz

Serial Mo.@ 133170-020

73



FEaTf o
L-‘E—"--—'E"l
-5, BdEm
Uer+t 18dB-d1v
Scala |Uid Filter
o7t
Mkrs \Feak Hold
abkr Off
Marker
to Ref
Track~
RF GEH
Lok n
Lizten

fryyraunaoiiingany nganu Waideds 25 W

Rt
Laal

RF Genl

Look n

-56. 8dEm
Uer+ 1adB-sdiw
Scale Uid Filter
off
Mkre [Pezk Hold
Sk O+
Markar
to Eef
Tracks

SPECTRUM RANALYZER

Cetrtre

Frea

)

Centre 157. 6756MHz

Mkr =112.9dBm 157.5756MHz
Printed on 19 Dec 81

2t 4e

Sran 188.8kHz

Res B 3kHz
I3178-az8

Serial Mo.:

SPECTRUM ANALYZER

Fe= B

Liztern

Frinted on 19 Dec 91

Aryeyrunianntineany ngainma Wianndads 30 W

Mkr -118.

Centre 157,67 «.-OMH.'.
5dBm 157.6756MHz

U HE

Serial HMo.d

Pes BU ’Phh

3317E-028

74



HANINAARUATIIM SIN

5 e RECEIVER TEST
S = FREG: 157.67SaGiHz
WHEEE -11%. BdEm AUDIO FRED: 1.0086kHz
Mod Gen|| MOD1 FREG: 1.BG@6kHZ LEVEL: 17.1dEm
Sin LEVEL: 3.S@&@kHz i :
oF MOD2 FREG: 1.0860kHz e S R B N
Filter [|3in LEVEL: 3.598kHz  O7f
EiS} EXT LEVEL: 3.588kHz  OFf S/M: 15.74E
SN SOURCE: Ext Mod isF RC | -
Tores Increments o 19 20 B
== 1 mOD1 FRED: 196Hz
MOD1 LEVEL: 18,B98kHz
ScoPe | pF FILTER: 8.3 to 3.4kHz
/Bar COUPLING: AC
Frinted on 28 Mar 62 12:42 Serial Mo.r 133170-926
sxiudyyIne SIN Ranniiinsanvananes iafndada 5w
'DFEM' RECEIVER TEST
T EE0 FRE@: 157.67508MHz
: I=EE] -117.9dEm AUDIO FREQ: 1.008SkHz
Mod Gen|| MOD1 FRE@: 1.00608kHz LEVEL: 17.1dBm
Sin LEVEL: 3.588kHz ’
aF MOD2 FRER: 1.9000kHz =T ¢ & I
Filter | 5in LEVEL: 3.5@0kHz  0OFf
Dist U w7 LEUEL: 3.500kHz  OFf SN 21,08
/S_H i N -.--L I R LA < v b’ X Ll .08
SOURCE: Ext Mod isp AC =
HE ) ¥ { db
Increments o 10 20 30
Tonss
oMl MOD1 FREG: 18BHz
MODY LEVEL: 18,980kHz
ScoFe | AF FILTER: 9.3 to 3.dkHz
#Bar COUPLING: AC
Frinted on 22 Mar &2 12:48 Serial H-:_.: 133176-324

seaudtycyns SN Naoniinranydnanes lan1asde 10 W




76

1 RECEIVER TEST
' E= FRER: 157.67588MHz
W= -115. 54Em AUDIO FREG: 1.@008kHZ
Mod Gen| MOD1 FREG: 1.0986kHz LEVEL: 17.1dEm
Sim  LEMEL: 3.500kHz _ !
AF || _MOD2 FREG: 1.B808kHz o ‘'z 4 & & 10
Filter |Sin LEVEL: 3.588kHz  Off
f”; EXT LEUEL: 3.50@kHz  OFf N 23.8dB
il SOURCE: Ext Mod isP AC |
=, . . ~ dB
Tanes Increments o to 0 B
STES L MOD1 FREG: 188Hz
MOD1 LEVEL: 10.0898kHz
ScoPe | pF FILTER: 0.3 to 3.4kHz
/Bar COUPLING: AC
Printed on 28 Mar 82 12145 Serial MHo.d 133179-926

ar

EpAhl

Foutyaou SIN Ranntinsansgnames wendsde 15 W

] RECEIVER TEST
-l
FREG: 157.6753@MHz
H=EE -113.94Em RUOI0 FRED: 1.@8883kHz
Mod Gen|| MOD1 FREG: 1.@@68kHz LEVEL: 17.2dEm
Sin LEVEL: 3.S@0kHz !
fF || _MOD2 FREG: 1.B888kHz ooz 4 5 8 10
Filter |Sin LEVEL: 3.500kHz  Off
Eifﬁ EXT LEVEL: 3.500kHz  0Ff S/M: 26.5dE
9 SOURCE: Ext Mod i<F RC
Fi . : - dB
Tones Incremants 0 1o zo e
PNEE L MODL FREG: 198Hz
MODi LEVEL: 18,089kHz
Scope | OF FILTER: 8.3 to 3.dkHz
“Bar COUPLING: AC
Frinted on 28 Mar 82 12:46 Ser LAl Mo.s 135170428

seAudtycynou SIN fianniiinsansganes ennaade 20 W



[y} ol ¥ ol o B F ol o} -,
. RELCLIVER ICJ)
RF Gen = :
FREG: 157.573581Re |
H2iEE -112.408m |  AUDIO FREG: 2%
Mod Genl| MOD1 FRED: 1.G06akHz LEVEL:
Sin LEVEL: 3.588kHz N
AF MOD2 FREG: 1.D680kHz i A e M T T
Filter | Tin LEVEL: I.508EkHz O
DSt || EXT LEVEL: 3.SpokHz  OFf S/M: 27.1dB
- SOURCE: Ext Mod 177 AC . -
Tares Increments o 10 20 =0
SUES L MODY FREG: 198Hz
MOD1 LEVEL: 19, B858kHz
SCoFE || gF FILTER: 6.3 to 3.4kHz
/Bar COUFLING: AC
Printed on 28 Mar B2 12:43 Serial Mo.! 133179-828

seAudtyrunnd SIN Aanntiinganvsranes anideds 25 W

‘ ' RECEIVER TEST

Frinted on 28 Mar G2 12:58 Serial Mo

seAUATYUIL SN Nannflinsans1anes Wiandada 30 w

RF Gen
FREGQ: 157.67508MHz
, =R -111.9dEm AUDIO FRED: 939, &Hz
Mod Gen|| MOD1 FREG: 1.0@00kHz LEUEL: 17.3dEm
Sin LEVEL: 3.508kHz ) |
aF MOD2 FREQ: 1.@050kHz I I
Filter (5in LEVEL: 3.508kHz  0Ff
Eéfﬁ EXT LEVEL: 3.5@8kHz  OFf SoM: 28,048
. SOURCE: Ext Mod isF AC
Al s - X dB
_ Increments ¢ 0 0 3
Tones | oot FREG: 188Hz
MODY LEVEL: 18.860kHz
ScoFe | OF FILTER: 8.3 to 3.4kHz
“Bar COUPLING: AC
133170-020

I



78

NT— -
— RECEIVER TEST
=0 FRED: 157.4675@5MHH:
ESEE - 112, 5dEm AUDID FREQ: 1.0806kHz
Mod Senf| MOD1 FREG: 1.B@@0kHz LEVEL: 17.1dEm
Sin  LEVEL: 3.5@8kHz )
aF MOD2 FREG: 1.9998kHz LI B e T e
Filter |Sin LEVEL: 3.588kHz  OFf
Dist EXT LEVEL: 3.S588kHz 0O+ SoHD 17,94
75=N i v - » DKL H.'.' UTT S57H: 17.59d4B
SOURCE: Ext Mod isF AC | _
HE 1 T { de
Tones Increments o 1 2 0
MOD1 FREQ: 188Hz
MODY LEVEL: 19.580kHz
%%PFE‘ AF FILTER: 8.3 to 3.4kHz
ar COUPLING: AC
Frinted on 23 Mar 82 13:09 Serial Mo.: 133179-024
sLAUATYQIU S/N FianiInsaNMNuN N HBNAIA 5 W
P—— RECEIVER TEST
S E=3 FREG: 157, 67506MHz
E=IEER -117.54Em AUDIO FREE: 1.8172kHz I
Mod Gen! MO0l FREG: 1.,0886kHz | LEVEL: 1/, 12Em
#Sin LEVEL: 3.508kHz
—— T - Filf 3 1 T T 3 I'-‘l
AF MCDZ FRER: 1, B008kHz 0 = 4 & z 10
Filter |Sin LEVEL: 3.508kHz  OfFF
D=t | EXT LEVEL: 3.5@akHz 0¥+ SoH: 25,68
» SOURCE: Ext Mod ise AC B
Hj Y ' RS
T Increments o o " 20
ones
MOD1 FRER: 188Hz
MOC LEVEL: 19.580kHz
Score || AF FILTER: 8.3 to 3.4kHz
“Bar COUPLING: AC

Frinted on 22 Mar 82

Serial

12:33

PO13317E-528

Mo

TAUATY I SN NaoiiinsAnngaine 1Hanade 10 W



RECEIVER TEST

Dist
s35=H

Tores

Scors

sBar

Frintad on 28 Mar 62

E=T FREG:

T EVEE =

MOD1 FREQ?
Sin LEMEL:
MODZ FRER:
Sin LEVEL:

EXT LEVEL:
SOURCE:

157, 67 388MHz
-11&. 3dEm

1. BEaGkHz

3. SeBkHz

1, 8588kHz
3.5868kHz  OFf

J.088kHz  OFT
Ext Mod ivF AC

Increments

MOC1 FRER:
Mob1 LEVEL:

AF FILTER:
COUFLING:

198Hz

19, 888kH=
8.3 to 3.4kHz
AC

AUDIC FREG: 1.B@EFKHzZ
LEVEL: 17.2dEm

F’-l— 1 & 1 T : l}
a 2 4 & g 10

SsH: 23.2dE

I
CL
m

* i
b i 20 z0

12:357

Serial Mo.: 133178-02a

seAudtuun SN Aaonfiinganvngaines Wei1aada 15 W

RECEIVER TEST

AUD IO FRER: 299.5H=z
LEVEL: 17.2dBm

gr* T 1 T T 4 U
z 4 B g Qe

SsH: 25,.34E

1
e

1
o 10 20

_
RF Gen
) FRE@: 157.57508MHz
=80 -114.5d4Em
Mod Genjl MOD1 FREG: 1.6685kHz
Sin LEVEL: 3.S@8kHz
G || MOD2 FREG: 1.G000kHz
Filtar Sin LEVEL: 3,588kHz Off
Dist | ExT LEVEL: 3.5BakHz  OFf
b SOURCE: Ext Mod isF AC
Tonss Increments
onesE =
MO FREG: 198Hz
MOD1 LEUVEL: 18,800kHz
Scope | pF FILTER: 9.3 to 3.4kHz
“Bar COUPLING: AC
Frinted on 28 Mar B2 12:355

Serial

Mo, 132176-820

seAudtyaue SN Raaniiinsanngansn andada 20 W

18



RECEIVER TEST

80

RF Gen e
E=] FREG: 157.67586MHz
-113.9dEm AUDIO FREG: 1.80@1kHz
Mod Geri MOD1 FREG: 1.@688kHz LEVEL: 17.2dEm
%in  LEVEL: 3.S@0kHz : ]
gF || MOD2 FREQ: 1.9@86kHz © oz 4 £ & 10
Filter |in LEVEL: 3.5@0kHz  0Ff .
Dist | gt LEUEL: 3.S@8kHz  OFF SoM: 26.4dE
#S-N SOURCE: Ext Mod isF AC
) . - dB
Tones Increments o o z0 e
e MOD! FREQ: 188Hz
MOD1 LEVEL: 18@,088kHz
SCOPE | AF FILTER: 0.3 to 3.4kHz
/Bar COUPLING: RAC
Printed on 25 Mar G2 12:53 Serial Mo.d 133176-G208
o q. - dll o o
SLAUATUUIN SIN mmu‘tmmmnq«nw Wan1aede 25 W
S RECEIVER TEST
S E=T FREG: 157.67508MHz
EIEE -115. 6dBm AUDIO FREG: 1.0082kHz
Mod Genfl MOD1 FREG: 1.0006kHZ LEVEL: 17.ZdEm
Sim  LEUEL: 3.S5@8kHz . !
[ o || HMOD2 FREG: 1.9880kHz o 0z &4 & F 10
lpi'l';,_,,,lsm LEVEL: 3.580kHz  0Off
List & puy LEVEL: 3.S50BkHz  OFf SoH: 29, 2dE
#5-H SOURCE: Ext Mod isF AC o
Increments o 10 e 30
Tones | wont FRER: 190Hz
MOD1 LEVEL: 19, 090@kHz
SCOoPE | OF FILTER: 8.3 to 3.4kHz
“Ear COUFLING: AC
12:51 Serial Mo.: 133176-928

Frinted on 22 Mar 82

<

104 S/N AA0EIMTANMNFUNY 1HBAGIF 30 W



NANITIANAARLALY

tu1td Distortion

RECEIVER TEST

RF Gen -
E= FREG: 157, 57S88HHz
EEUEL 2 I b B.L‘l:JE‘m RUDIC FRER: 1.651%Hz
Mod Gen MODL FREG: 1.0606kHz LEVEL: 17.1dEm
Sin  LEVEL: 3.5@6kHz 3 l
E MOD2 FREG: 1.@890kHz =11 ¢ 7 n
Filter |Sin LEVEL: I.S@BkHz  Off
le;: EXT LEVEL: 3.588kHz  OFf DISTORTION: 44.3%
s SOURCE: Ext Mod isF AC | 5
Tones Increments oz a0 &0 o 100
TSN MODL FRED: 198Hz
MOD1 LEVEL: 19.988kHz
SCoPe || BF FILTER: 8.3 to 3.dkHz
Sar COUPLING: AC
Frinted on 22 Mar 82 1316 Serial Mo.: 133170-920

Distortion #szAudtyy1ns 120 dBm

RECEIVER TEST

RF G=n

FREG:

MODY FREM:

MODi LEVEL:

-
SZOFe
sEar

HF FILTER:

COUPLIMG:

Frinted

37 BV 08EMHz

- -Iir-.Hl:iEm AUDIO FREE: 1.81c3kHz
Mod Genl MOD1 FREG: 1.0008kHz LEVEL: 17.3dBm
Sin  LEVEL: 3.588kHz ’
AF MOD2 FRER: 1.0000kHz o oz 4 & & 0
Filter | Tin LEUEL: Z.580kHz  Off
Eifﬁ EXT LEVEL: 3.5898kHz  OFf DISTORTION: 31.1%
ki SOURCE: Ext Mod isp AC | =
T Increments W ozo 40 e0 e 100
ones

1DHHL

B.3 to 3.4kHz
AC

-

on 22 Mar 82

[y
g
=
-
w
—
=
]
.
.
—
[
=
e
-
T
[\
(]
=

13:18

Distortion NisAudtycuncs 118 dBm

81



TEST

82

) RECETUER
FF Een : = ———
FREZ: 1S7.&75a8HHz
-115.34Em BUDI0 FREG: 999, SHz
Mod Genl| MOD1 FREG: 1.068@kHZ LEVEL: 1T.4dEm
Sin LEVEL: 3.S@@kHz ) !
AF MODZ FREQ: 1.BE80KkHz o ¢ 4 & 5 10
Filter |5in LEVEL: 3.588kHz  Off
Dist | pur LEVEL: 3.S@9kHz  OFf | DISTORTION: 23.1%
~5-H SOURCE: Ext Mod ise AC
e ——
- Increments 0 10 20 S
I 25
25 1 MOD1 FREQ: 108Hz
MOD1 LEVEL: 18.888kHz
ScoFe | pF FILTER: 8.3 to 3.4kHz
/Bar COUPLING: AC
Primted on 22 Mar 82 13:28 Serial Mo.: 133179-028

o

Distortion #iszAudtyu1ee —115 dBm

- RECEIVER TEST
B @Eﬂmm- 157. 67500MHz
-118, B<Bm AUDIO FREG: %99, 8Hz
Mod Gen|l MOD1 FREG: 1.8068kHz LEJEL: 17.44Em
Sim LEVEL: 3.S00kHz
) .
oF MODZ FREG: 1.0008kHz 3 1§ &
Filter |5in LEVEL: 3.588kHz  Off
Cist % Ex7 LEVEL: 3.5@@kHz Off | DISTORTION: 21.2
i, SOURCE: Ext Mod isF RC | !
my i _l' _[ .
Tones Ihcrements o 10 20 b4
ones
MOD! FRED: 188Hz
MOD1 LEVEL: 18.889kHz
ScoFe || OF FILTER: 8.3 o J.4kHz
<Bar COUPLING: RC
Printed on 285 Mar 82  13:21 Serial Mo.: 133178-825

Distortion M52

o

Al

Atycy1ou -110 dBm



—— RECEIVER TEST
3 i
EB=3] FREG: 157.67568MHz
[@=ja8] -1085.0dEm FBURIO FRED: 1, 8008kHz
Mod Gerf MODY FREM: 1. 0@@@EkHz LEVEL:
Sin LEVEL: 3.5@8kHz i
oF MOD2 FREM: 1.@968kHz e oz 4 6
Filter [|Sin LEVEL: 3.508kHz  Off
Dish | EXT LEVEL: 3.508kHz ~OFf | DISTORTION: 21.
Lo SOURCE: Ext Mod isF AC |
— Incremsnts o 1 20
SRS MOoD1 FREQ: 198Hz
MOD1 LEVEL: 19,888kHz
SCOFE || gF FILTER: 8.3 to 3.4kHz
-ar COUPLING: AC
Frinted on 23 Mar B2 13:23 Serial Ho.: 1321768-G28

Distortion Nis=AUATY Y104 —105 dBm

——— RECEIVER TEST
x4 w14
FRED: 157.57508MHz
EEE - 159, 9dEm AUDIO FREQ:
Mod Genf MODI FREG: 1.9000kHz LEVEL:
Sin LEVEL: 3.S00kHz N
oF MODZ FREG: 1.@888kHz I
Filter |Sin LEUEL: 3.5@0kHz  OFf
Dist | gyt (EUEL: 3.S8@kHz  OFF | DISTORTION:
<5-H SOURCE: Ext Mod ise AC |
Tones Increments o 1o
Sl MODL FRER: 188Hz
MO LEVEL: 18.880kH=z
ScoPe | BF FILTER: 8.3 to 3.4kHz
“Bar COUPLING: AC
Frinted on 22 Mar B2 13324 Serial Moot 133175-8629

Distortion N1sAudtyay10u —100 dBm

83



RECEIVER TEST

Mod Gen

Filtar

Dist

£5-H

Tones

SCore
/Bar

EEE] FRER: 157.57598MHz
WEE -35. 54Em
MOD1 FREG: 1.@@06kHz
=in LEWEL: 3.5806kHz

)

MOD2 FRER: 1,0800kHz
Sin  LEVEL: 3.5@8kHz  OFF

EAT LEVEL: 3.S@8kHz  OTT
SOURCE: Ext Mod ise AC

MO FREG: 198Hz
MOl LEVEL: 18,888kHz

AF FILTER: 8.3 to 3.4kHz
COUPLING: RC

ADIC FREQ: 999.%Hz
1 -

LEVEL: 17.4dEm
A i T
a & & & 10
DISTORTION: 21.Z2%
Ar . ' { 4
@ 10 20 z0

Printed on 23 Mar 82 13:28

Distortion AT¥AUA YY1 —95 dBm

Serial MNo.t 133178-928

84
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GENERAL INFORMATION

Performance data

Receiver measurements

RF signal generator

Frequency
Range
Resolution
Indication

Setting

Accuracy

Output Level
Range

Resolution
Indication
Accuracy

Reverse Power Protection

Output Impedance
VSWR N-Type

VSWR BNC

Spectral Purity
Residual FM
Harmonics

Spurious signals

SSB phase noise (20kHz offset)
RF carrier leakage

Amplitude Modulation - Internal
Frequency range
AM depth range
ﬂesoluﬁot:ll

Indication

Setting

400kHz to 1.05 GHz
10 Hz
10 digit display

Keyboard entry, delta increment / decrement function and rotary
control

As frequency standard =1 count

Rx Test:
N-Type socket: —-141 dBm to —21 dBm
BNC socket: ~115 dBm to +5 dBm

0.1dB

4 digits pius sign (dBm, dBuV, uV, mV, PD/EMF).

+ 2 dB for level abave —127 dBm on N-Type socket up to 1 GHz
N-Type: 50 W for 10 minutes, normal operation. 150 W for

1 minute at 20°C.
Overload indicated by audible and visual waming.

BNC: 5 W Tripping indicated by audible and visual waming.

Nominally 50 Q

Better than 1.2:1 up to 500 MHz
Better than 1.35:1 up to 1.05 GHz

Better than 2.2:1 up to 1.05 GHz

Less than 30 Hz RMS (0.3 to 3.4 kHz)
Better than -20 dBc

Better than 30 dBc (+10 kHz to 1.5 MHz oifset from carrier
frequency or over range 600-700 MHz).

Better than —40 dBc elsewhere
Better than -85 dBc/ Hz up to 1 GHz

Less than 0.5uV PD generated in a 50 Q load by a 2 tum loop
25 mm from the case. Output level less than —40 dBm into a
sealed 50 Q) load.

400 kHz to 1.05 GHz

0t 99 %

1%

2 digits

Keyboard entry, delta increment / decrement function and rotary
control

46882-220K
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Accuracy

Distortion

Mecdulation Frequency Range

Amplitude Modulation - External
Input impedance
Frequency Range
Modulation Frequency Range
Sensitivity

Frequency Modulation - Internal
Frequency range
Maximum deviation
Indication

Setting

Accuracy T

Distortion
Resolution
Pre-emphasis

Mod Frequency Range

Frequency Modulation - External
Input impedance
Frequency Range
Mndifatian Framianm: Banae
Pre-emphasis
Sensitivity

Microphone Input
Input Level
Input Impedance
Press To Talk (PTT)

Audio analyzer

Audio Volitmeter
Input Impedance
L]
Frequency Range

Level Ranges
Resolution
Indication

Accuracy

+7% *1digit, for mod treq of 1 kHz,
CW 1.5 MHz to 400 MHz.

+10% +1 digit for mod freq of 50 Hz to 5 kHz,
CW 1.5 MHz to 400 MHz.

+15% *1digit, for med freq of 50 Hz to 15 kHz and 0 to 85% AM,
CW 1.5 MHz to 400 MHz.

Less than 2% at 1 kHz for 30%, CCITT Weighted
20 Hz to 20 kHz

Nominally 10 k@ in parallel with 40 pF
As intemal AM

As intemnal AM

1.0 V RMS for 0 to 100% AM

400 kHz to 1.05 GHz

0to 75 kHz

3 digits

Keyboard entry, deta increment / decrement function and rotary
control

+7% + 10 Hz at 1 kHz modulating frequency

+10% at modulating frequencies from 50 Hz to 15 kHzZ.

Less than 1% at 1 kHz for deviation of 5 kHz, CCITT Weighted.

25 Hz

750 us selectable

20Hz - 25 kHz

Nominally 10 k2 in paralle! with 40 pF
As intemal FM

o 1o 100 kHz

750 ps selectable

1V RMS for 0 to 75 kHz deviation

2 mV to 200 mV (AGC levelled)

Nominally 150 Q

When using the optional microphone in Tx Test mode, the PTT will
switch instrument to Rx Test.

Nominally 1 MQ in parallel with 40 pF

DC and 20 Hz to 50 kHz
AC only 20 Hz to 50 kHz
Polarized DC (below 1 Hz)

0-100 mV to 0-100 V RMS in a 1,3,10 sequence
1 mV or 1% of reading
3 digits and barchart

+3% +3mV = resolution
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Audio Frequency Meter

Frequency Range

Resolution

Indication
Accuracy

Sensitivity

Audio SINAD Meter

Frequency
Range
Resolution
Indication
Accuracy
Sensitivity

Audio Distortion Meter

Frequency
Range
Resolution
Indication
Accuracy
Sensitivity

Audio S/N Meter

Range
Resolution
Indication
Accuracy
Sensitivity

Audio Oscilloscope

Operating Modes
Frequency Range
Voltage Range
Voltage Accuracy
FM Ranges

AM Ranges
Timebase
Graticulg

Special features

Audio Barcharts

Barchart Displays
Vertical Resolution
Ranging

20 Hz to 20 kHz

0.1 Hz, less than 10 kHz
1 Hz, at 10 kHz and above

5 digits
As frequency standard = digit = resolution

50 mv

1 kHz

0to 18 dB and 0 to 50 dB
0.1d8

3 digits and barcharts
+1dB

50 mV (100 mV for 40 dB SINAD). Reading suppressed if audio
voltage is less than 5 mV

1 kHz

Oto10% and 0 to 30 %

0.1 % distortion

3 digits and barcharts

=5 % of reading + 0.5 % distortion

50 mV (100 mV for 1 % distortion). Reading suppressea if audio
voltage is less than 5 mV

0to 30dB and O to 100 dB
0.1 dB

3 digits and barchart
+1dB

50mV (100 mV for 40 dB S/N). Reading suppressed if aucio
voltage is less than 5 mV

Single or repetitive sweep

DC to 50 kHz, 3 Hz to 50 kHz AC coupled

10 mV to 20 V per division in a 1,2,5 sequence

+5 % of full scale

+75, 30, 15, 6, 3 and 1.5 kHz deviation full scale, =10 % accuracy
20, 10 and 5 % per division, 10 % accuracy

50 ps/div to 5 s/div in a 1,2,5 sequence

10 Horizontal by 6 Vertical divisions

Built in antialiasing circuitry

AF Voltage, SINAD, Distortion, S/N
2 % of full scale

Autoranging, range hold or manual selection 1, 2, 5, sequence with
hysteresis

1-9
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Audio and Modulation Filters

Transmitter measurements

RF Frequency Meter

Frequency Range
Resoluticn
Indication
Accuracy

Acquisition Time

Sensitivity

VSWR

RF Power Meter (Broadband)

Frequency Range
Dynamic Range

Indication Units
Indication
Resalution

Accuracy

Maximum Power Handling

Maximum Continuous Power

Harmonic Measurement

Max. harmonic frequency

Dynamic range

Transient Power Analysis

Frequency range
Dynamic range
Scale (power)
Scale (time)
Trigger level
Pre-trigger

300 Hz Lowpass

300 Hz to 3.4 kHz Bandpass

15 kHz Lowpass

750 ps de-emphasis. (NOT available in Audio Mode)

100 kHz to 1.05 GHz

1 Hz or 10 Hz, selectable

Up to 10 cigits

As frequency standard +resolution

Less than 1 second (manual).
Typically 3 seconds (autotune), operates over
10 MHz - 1.05 GHz

Autotuned: 5 mW (N-Type) 0.05 mW BNC (antenna port)

Manual Tuned: —34 dBm (N-Type), —60 dBm BNC (antenna por)

NType <121 to 500MHz
<1.35:1 to 1000MHz

BNC (antenna port) <3:1 to 1000MHz

200 kHz to 1.05 GHz

5mWw to 150 W (N-Type)
0.05 mW to 250 mW BNC (antenna port)

Watts, d8m or dBW
3 digits or barchart
0.1dB

+10 % “resolution up to 500 MHz (N-Type)
=15 % ~resolution up to 1.05 GHz (N-Type)
BNC (antenna port) specification is typically as for N-Type
specification.

N-Type: 150W for limited periods, typically 1 minute at 20°C.

50W @ 20°C (Note N-Type connector lemperature may exceed

70°C after typically 10 minutes.)
Overload indicated by audible and visual waming.
BNC (antenna port) input 5 W maximum.
Displays 1st to 5th harmonic of the carrer.
1050 MHz
0 to -80dBc (depends on filter biw selected).

Displays power profile against time.

1 to 1050 MHz

60 dB below spectrum analyzer reference level.

10 cB/div.

50 ps/div 1o 5 s/div.

Adjustable over full dynamic range +ve or -ve trigger.

0. 25%, 50%, 75% or 100% of displayed period.
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Modulation Meter

Sensitivity

Audio filters

Amplitude Modulation

Frequency Range
Modulation Frequency Range
AM Depth Range

Resolution
Indication

Accuracy T

Demodulation Distortion T
Residual AM

Frequency Modulation

Frequency Range
Modulation Frequency Range
Deviation Range

Resolution

Indication

Accuracy T

Demodulation Distortion
Residual FM
Demodulation Output Socket

(de-empnasis function availabie)

Autotuned: 5§ mW (N-Type) 0.05 mW BNC (antenna port)
Manual Tuned:-34 dBm(N-Type) —60 dEm BNC (antenna port)

300 Hz Lowpass

300 Hz to 3.4 kHz Bandpass
15 kHz Lowpass

750 ps de-emphasis

100 kHz to 1.05 GHz
10 Hz to 15 kHz

0 to 99% (manually tuned)
0 to 90% below 100 MHz
0 to 80% from 100 to 400 MHz

2 digits and barchart

+5% +1 digitat 1 kHz

+8.5% +1 digit from 50 Hz to 10 kHz

Less than 2 %, at 1kHz & 30% AM, (CCITT Weighted)
Less than 1 % (300 Hz to 3.4 kHz)

100 kHz to 1.05 GHz
10 Hz to 15 kHz
0to 75 kHz

10 Hz below 2 kHz deviation,
1%, above 2 kHz deviation

3 digits and barchart

+ 5§ % +resolution at 1 kHz modulation frequency
+ 7.5 % =resolution for modulation frequencies 50 Hz to 10 kHz

Less than 2% at 1 kHz and 5 kHz FM, (CCITT Weighted)
Less than 30 Hz (300 Hz to 3.4 kHz)
200 mV peak to peak 10 % per 1 kHz deviation

+ Atlow modulation levels the residual AM / FM may become significant

RF spectrum analyzer

Frequency Range
Spans

Resolution Bandwidth
Reference Level (top of screen)
On screen dynamic range

On Screen Linearity
Vertical resolution

Level Flatness
Intermodulation Distortion

100 kHz t0 1.0 GHz

Continuously variable,
1kHz / division to 100MHz / division.
1,2,5,10 increments.
Start / Stop frequency entry.

300 Hz, 3, 30, 300 kHz, 3 MHz
-50 dBm to +52 dBm
70dB

Typically = 2 dB =resolution (10 dB/div)
(10 dB above the noise floor)

0.1 dB on 2 dB / division
0.5 dB on 10 dB / division

+ 1 dB zresolution over 50 MHz span
Better than 70 dB for two signals at —30 dBm into first mixer

46882-220K
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Sweep speeds

Update Rate

Marker Indication

Features

Tracking generator
Tracking Generator Offset
Input - Output isolaticn
Qutput Level

Audio generators

Frequency
Frequency Range
Setting

Indication

Resolution

Accuracy

Level
Level Range

Setting

Indication

Resolution

Accuracy

Qutput impedance
Signal Purity
Distortion

Signalling Encodér / Decoder

Sequential Tones Functions

10 ms/div minimum (Optimum sweep speed and
selected according to span)

Using “AUTO" resolution B/W selection

SPAN RES B/W
10 kHz 300 Hz
100 kHz 3 kHz

1 MHz 30 kHz

10 MHz 300 kHz
100 MHz 300 kHz
1000 MHz 3 MHz

Single marker for frequency and level display

Simuttaneous ‘Look and Listen'
Span 100 kHz, 200 kHz, 500 kHz, 1 MHz
2uV Sensitivity

0-999 MHz
70 dB
N-Type socket: 141 dBm to -21 dBm

bancwidth

UPDATE

5 SWEEP/sec
9 SWEEP/sec
9 SWEEP/sec

9 SWEEP/sec
5 SWEEP/sec
5 SWEEP/sec

BNC socket: -115 dBm to +5 dBm

10 Hz to 25 kHz

Keyboard entry, delta increment / decrement function and rotary
control

5 digits

0.1 Hz below 3.25 kHz
1 Hz above 3.25 kHz

0.01 Hz *standard <180 Hz
0.1 Hz +standard >180 Hz

0.1 mVto4VRMS

Keyboard entry, delta increment / decrement function and rotary

control
4 Digits
0.1 mV below 4098 mV
1 mV above 409 mV
+5% =resolution 50 Hz - 15 kHz
Nominally 5 Q (Minimum load impedance 25 Q)

Less than 0.5 % at 1 kHz
Less than 1 % from 50 Hz to 15 kHz

Encodes and decodes up 10 40 tones.

CCIR, ZVEl, DZVEI, EEA, EIA or user defined.

Any of the tones may be extended.

Continuous, burst and single step modes available.

1-12
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User Defined Tones

DTMF
DCs
POCSAG

Audio Monitor

General features

Keyboard and Display
Display size

AS232C

Connector

Frequency standard

Internal Frequency Standard (TCXO)
Frequency
Temperature stability
Aging Rate
Warm up
External Frequency Standard Input
Frequency
Input Level
Input Impedance

General

Power Requirements
AC Supply Voltage
AC Supply Frequency
Maximum AC Power
DC Supply Voltage
Maximum DC Power
Low battery indicator
Charge Output

Electro-Magnetic Compatibility

Safety

Up to two sequential tones frequency plans may be defined and
stored within the Service Monitor. Any of the standard tone
frequency plans may be copied to user defined and medified.

Tonelength20ms to 1 s.

Standard tone frequencies may te selected from a menu.
Generation and decoding of DTMF tcnes.

Generaticn and decoding of Digitally Coded Squelch, DCS.

Generation and decoding of POCSAG code CCIR No.1 Rec 584.
Bit rates from 400 to 4800 bit/s. Inversion available.

Demcdulated signals and audio signals may be monitored via the
internal loudspeaker and via the accessory socket output on the
front panel.

Logical colour coded keyboard with bright high resclution LCD
160 x 85 mm

RS232C interface is provided for printing or remote instrument
control.

9 way female ‘D' Type

10 MHz
Better than 0.5 in 10°, 0 t0 50°C
Better than 1 in 10° per year

1 minute to specified accuracy

1and 10 MHz
Greater than 1V peak to peak
Nominally 1 kQ

94V to 264V

45Hz to 440Hz

190VA

11to 32V

100W

Indication of low battery veitage provided.

13.8V at 6A max to charge a 12V sealed lead acid battery

Conforms with the protection requirements of the EEC Council
Directive 89/336/EEC.

Complies with the limits specifiied in the following standards:

EN 55011 Class B CISPR 11
ENS50082-1 IEC 801-2,3,4
EN60555-2 IEC 555-2.

This instrument is designed to comply with the requirements of
EN61010-1/1EC1010-1, for Class 1 Portable equipment and is
for use in a pollution degree 2 envircnment. The equipment is
designed to operate from an installation categories 1 or 2 supply.

46882-220K
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Environmental
Rated range of use

Storage and transport
Temperature
Altitude

Dimensions and Weight
Height
Width
Depth
Weight

0°C to 50°C and up to 95% relative humidity at 40°C

—40°C to +71°C
Up to 2500m (pressurised freight at 27 kPa ditferential)

178mm

380mm

457mm (including handle, feet and covers)
Less than 11.4 kg, (Less than 25 Ib)

46882-220K



95

GENERAL INFORMATION

Declaration of Conformity

We: Marconi Instruments Limited
Longacres
St. Albans
Hertfordshire
England
AL4 OJN

as the manufacturer of the apparatus listed, declare under our sole responsibility
that the product(s):

Title: 2945 Communications Service Monitor
including options 1,2,3,4,5,6,8,10,11 , 12,13,
14 and Ever Ready Case, Battery Pack and
microphone (44991-145).

to which this declaration relates are in conformity with the following standards or
other normative documents:

Safety:  EN61010-1 (IEC 1010-1: 1990)

EMC: EN55011:1991 Class B
EN50082-1:1992
EN60555-2:1987

and therefore conforms with the protection requirements of Council Directive
89/336/EEC relating to electromagnetic compatibility and Council Directive
73/23/EEC relating to safety requirements.

Issued on: 2nd February 1995

B EANN

Authorised by: ' Harold Brown
Technologies Manager

46882-220K 1-15



GENERAL INFORMATION

96

Options and accessories

Options

Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 8

Option 10
Option 11
Option 12
Option 13
Option 14
Option 21
Option 22
600 © Matching Unit (Option 1)

Features

Analog Systems Card (Option 2)

High Stability Internal Frequency (OCX0)
Standard (Option 3)

Frequency
Temperature Stability
Aging Rate
warm-up Time

Parallel Interface (Option 4)

Printer port
Connector
Printers supported

Accessory port
Connector
Outputs

GPIB (Option 5)
Capability

Memory Card (Option 6)

SsB Demodulator (Option 8)
Mcdulation Meter
Frequency range
AF demodulation range
Distortion
Detection range
Features

600 2 Matching Unit

Analeg Systems Card

High Stability OCXO

Parallel Interface

GPIB Interface

Memary Card Drive and Date/Time Stamp
SSB Demodulator

NMT

AMPS

TACS Requires Option 2
MPT1327 to be fitted
PMRTEST

Demodulaticn filters

POCSAG decode

Switchable 600 Q balanced. AF input and output. Switchable
20dB attenuator on AF generator output.

Required for Options 11 to 14.
For performance data refer to respective handbcok supplement.

10 MHz

Better than 5 partin 10", 5t0 55°C

Better than 1 part in 10 per year, after 1 month continuous use.
Less than 10 minutes to within 2 parts in 10° at 20°C.

Allows direct connection of a parallel printer. Additionally provides
4 software programmable output lines.

25 way female D-type.

75,100,150 dots per inch laser pnnters
FX80, FX10C Epson format.

9 way female D-type.

4 independantly programmable output lines, each cne configurable
as a logic line or as a relay contact closure.
+5V supply available.

For remate instrument control.

Compglies with the following subsets defined IEEE488.-
SH1, AH1, T6, L4, SR1, AL1, E1, DCY, DTO

The memory card facility allows the storage of results and set-ups.
Meets PCMCIA 2 standard. Allows the current date and time to be
stored with results to the memory card and/or printed with a screen
dump.

Provides demodulation of SSB signals (upper and lower sideband.)

400 kHz to 1 GHz

10 Hz to 15 kHz

Typically less than 3% at 1 kHz (300 Hz to 3.4 kHz)
2uVito 150W

Automatic detection of USB or LSB.
BFO can be used for tunning of carrier for AM and FM racios.
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Demodulation filters (Option 21)

Pocsag Decode (Option 22)

Bit Rate

Supplied Accessories

Optional Accessories

Battery Pack
Type
Capacity
Life
Weight
Charge time from instrument

Provides a range of high selectivity channel filters in Tx Test and
Spectrum Analyzer look and listen modes.
Shape factor approximates to ETSI requirements.

Decoding of POCSAG messages. Can decode a message as itis
received, or decoding can be tnggered from a user-selectable RIC
code or fixed message pattern.

Automatically decodes any standard bit rate up to 4800 bit/s.
Numeric and Alphanumenc decoding is provided.
Number of received errors is displayed.

43129/003 AC Supply lead
43130/119 DC Supply lead
46882/220 Operating Manual

44991145 Microphone with PTT
43113/018 Battery Pack
54431/023 20dB AF attenuator (BNC)

46884/728 Rack Mounting Kit
54421/001 Antenna BNC
46662/571 Ever Ready Case
46880/012 Service Manual

54421/002 Directional Power Head 1 to 50 MHz

54421/003 Directional Power Head 50 to 1000 MHz
45521/016 Lightweight Directional Power Head and Adaptor
45521/018 Lightweight Directicnal Power Head and Adaptor
46884/789 Power Head Adaptor

54432/012 Wideband Amplifier

43130/580 1m 7 way DIN lead Assy.

43130/581 3m 7 way DIN lead Assy

598000/189 Memory Card (128kbyte)

46884/648 Sernial cable 9 way female to 25 way male
46884/649 Serial cable 9 way female to 25 way female
46884/650 Serial cable 9 way female to 9 way female

12V Sealed lead-acid
7 AH

30 minutes

3 kg

16 hrs

46882-220K
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CLUBSTATIONg | 1ns. 644-6180 udnd 644-61581

CLUB RINGO

awp e ARUIOTA lugtuAnud VHE  umdnszstuaduluyy
3..70A1 lABelEnIMAMAN  37AQN  UszndauaziiuaweInA
Nuge tuIANIITIATA uwuAderiniierinliiuIzAndnmaedn ansn
AnnoniulupIAtTIATNADsAUATNY

CLUB RINGO
[FREQUENCY 135-160 Mnz HORIZONTAL
G.
[VSWA. 1.2:1 TYPICAL PATTERN Jep ot
[2: 1 BANOWIDTH | 10 MHZ. HEIGHT T.20 m.
IGAIN 37508 WINDLOAD | 0.02m~
POWER RATING | 1,000 Watts WEIGHT 0.68 Kg.
=

[RADIATION ANGLE | 16 DEG CIGHTNING SRS

PROTECTION

- "ANTENNAS FOR THE PROFESSIONAL AMATEUR™.

_VHF 138 - 174-MHz- -

LAZY H. 5 ELEMENTS.
aweIniAfiAr . S5 BelszAndnngs  uwAAINEINIBLNIN
arwaIniafAn1enaly

LAZY H. § ELEMENTS.

RINGO RANGER -
AW0NIARRAIYIESINITATBUAY WIndnuiAARdTuUiy
uAoALdlARADAL N VHF  UszAndnimge  dszuulosiudn

GAIN 9 dBd.

Fr8 20 0B.

VSWR. <15:1

BAN_ WIDTH 3 MHZ.
PIWER 400 Warts.
LIGHTNING

PROTECTION D.C.Grounded.
YAGI 8 eELEMENTS x 2

unin
ulindfwizuyy  T-

AweaniafiAnIedastouIngenan  1ERuRliuindn
w1 AuAY  Faauaznisesnuuudidoy
MATCHING AlAuIRI§M

YAGI 8 ELEMENTS x 2

TudrTanlauIAsgu ANAIMTAYULINEBIATIUIZINAURIIAY e T
Qnnin B 20 d8
VSWR <15:1 1
RINGO RANGER BANOWIDTH 3 MHz
GAIN 6 agd. NOMINAL Ty BEAMWIDTH £59° n 58
WIND SURFACE | IMPEDANCE POWER 400 Watts.
AREA VSWA <151 LIGHTNING e o
WEIGHT 32 Kgs POWER 250 Watls. PROTECTION
A a TGHTNING
ert L ';:orrcnon 0.C.Grounded. ~
YAGI 13 ELEMENTS x 2 -
CLUB DIPOLE aweNATANIE  GATIILILAIRIAY  TARQUASNTANIASEIN  ns

AWAINATTARAASYSZITEATIIN AN RNTARINRD NS

STACKING 13 POWER DIVIDER aanvianids SolivszAninm

Yuuseguitenisuminizewaduld  13Tasuazquniaiifuiasgiu “ { EEEL)
FuuszAuANNIn v
£ YAGI 13 ELEMENTS x 2

CLUB DIPOLE 140-174 MHz. o5 GAIN 18.5 dBd.

4 STACKS 8 STACKS 78 2048
GAIN OMNI 6 0Bd. 9 d8d. W VSWR. <885:1
OFFSET 9 bBd. 12 48d. 3 | BANOWIDTH 3 MHz
VSWR <33 BEAMWIDTH € 42° M 47"
POWER 500 W[Iﬂs. POWER 400 Warts
VERTICAL BEAMWIDTH 15° g LIGHTNING
HEIGHT 6m. (VHF) | 12 m.(VHF) PROTECTION 9. Sioundet:
HARNESS MATERIAL RG. 8, RG. 11
LIGHTNING PROTECTION 0.C.Grounded
LELENENI ThPE /2 » Dipc'2
FOLDED DIPOLE YAGI 15 ELEMENTS x 2

AWOINATTARARUTZTIN  BRIcuugeuTuuseguitenasunins:
9wAANTARILNARINS 10y 3pUAT AefiANTe wazuvwied Qunsddl
AsulANIRIgIN

FOLDED DIPOLE 140-174 MHz.

[ 4 STACKS 8 STACKS
GAIN OMNI 6 0Bd. 9 d8d
OFFSET 9 bBd 12 08d
VSWR <15:1

POWER 500 V. atts

VERTICAL BEAMWIDTH 15" 7

HEIGHT 6m. (VHF) | 12 m. (VHF)
HARNESS MATERIAL 1 RG. 8, RG. 11
LIGHTNING PROTECTION | 0.C.Grounded.
ELEMENT TYPE | Folded Dipole

AwenMiAmME  daTuIdeTiAY  JaRqunInllANIAIgIM N3
STACKING 1§ POWER DIVIDER amnsgnndu Felfuszandnm

MINI BEAM,
aweInAfiANTe 26 FofivszAndnnge  wRAmEINauNIIAY
21n1ANIANI Y

MINI BEAM

GAIN 6 0Bd.

FB 20 d8.

VSWR <151
BANDWIDTH 3 MHz.
POWER 400 watts
LIGHTNING

PROTECTION D.C.Grounded.

q0qn
YAGI 15 ELEMENTS x 2

GAIN 185 084a

7 20 0&.
VSWA. <151
BANOWIDTH T MHE
BEAMWIDTH E42° . H. 47"
POWER 460 Wars
TIGHTNING

PROTECTION DL Glosnde
MULTI BEAM

mummnﬁqmuds:anﬁn'\mz’iuuuﬁmﬁmr’incqménum:w’;imn‘
Awanrennoialufoe  suztddRouede vnanaAuaiuld
owlalutuATnd 140 MHz. i 150 MHz. 1fiaeenldfuninizey
A nu M08 (TWIN QUAD RADIATOR ELEMENT AND TWIST PAIR
MATCH) awninmudasneewlalamniauin  wuieius e
amAfAmemluYszAndnmdAgyluniivdygain 9 nnas
amfouaiuzosn, A ActaneAneq Aggnamislna Ay
nandiadeudi

3 ELEMENTS PORTABLE
AWDINATIANIY  GATIEILgs  wminul neavsznoulAdiy
muizdmivanili  PORTABLE AmmslAdduiionar  37A1Qn

3 ELEMENTS PORTABLE
[ 7.1 8.

78 TR
VSWR__. <151
BANDWIDTH 45 MHz,
BEAMWIDTH € 65 H 80
POWER 400 Wanis
TENGTH V10 cm
CIGHTNING

PROTECTION Dic.Glonied

IAmua

——

MULTI BCAM

MODEL mvas [ Mv-2sx2

ATl 144 MH2,

Bharus a8x2 | 48x4

Garmen B g

/8 1abo 24

VSWR. <1.5:1

] 500 :
POWER L TRW. : e >
ATaem ST p s
V.Stackng 3.0m.

H.Stacking 3sm_ [ 3sm.

Vmin 16 Kgs. | 32 Kgs

anldimu:=numsldviugavrig:
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—— T &




99
aill vas aa o
NANTUNLATUNTITANNN
dl Lrar = a -« ] = = o 1 = :
HAUNFFUNTARNAINBUNINIGTINNT Ae nsUfullgalasednedngdanisianiz

Aa ( An Improvement of Command Radio Network ) luddaasanansziia 119 18 aiuf 3

\ABUAULINE 2544



100

szamiaeu

u

Wt e dasanysad Aodledui 13 NOAANEN 2512 ﬁfi’quﬁ'ﬂnﬁ;qmwumum
d1an1sAne gramnssumansiudin ( adnnseling ) ananniumaluladinszasy
nén namammsanszia TnsAnen 2536 Uszmaitasimdndugs ( deans ) amn
Mmedegnadnudu tnisAnw 2533

dnjiRnulusumnistameiialiih daiausundeasdeyn nislifiuammans
Faupil] 2533 — 2537 uazdfRevdiasdnisnsdmiuiaszndlng Wt 2537 aud
11aqiiu Asasiumds 3dans 5 daim nadengunsallWiuazgunsafilaneanie douden

funsnldidnnselind dhalasvinainsanunan



