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ABSTRACT
This project-presents the design and testing of dual-band cell-phone

jammer. This.device works at gsm 900 and gsm 1800.this project study for the gsm-
system to find the best jamming technique. We establishing the system design and
selecting suitable compenents.by buying all components and we draw the overall

schematics pcb layout and then testthe device.



#1308y

nRANTINUIZNNA
UNFAnYD

a3vy

GRENVGTT

GRPAIGT RN

pey B k‘,‘“ﬁ'ﬂi\uﬁ.&-@ L
5T RADIEY "
RADIO 0

-

CASE %
ATION bpDETE
i3 “Ii‘ il AL

2.1.8 mslnseenvasinsdmiadeuiiludinsdnyisssun
2.1.9 LOCATING uay HANDOVER

2.1.10 AUTHENTICATION

~N N o W oNN N — e e e

co

10
11
12



uni 3

#1505y (si0)

2.2 ujsruusumudyarndnsdmiiiede
2.2.1 %@NNUBINITIUNILATY
2.3 JULUUTRIATBTUMUA Y IMLAYATID
Insdnwiiletio
2.4 93RUsEABULNMIRsTUMdNRILnsdiToie
2.5 W nATSV91UV99, POWER AMPLIFIERS
2 6'M5IAUsERUBA MUY POWER AMPEIFIERS
2.6.1OUTRUT GAIN
2.6/2 POWER ADD EFFICIENCY:
2.6.3 TOTAL EFFICIENGY
2.7 S-PARAMETER
2.8 @aaIn A ANTENNA)
281 nniﬁaﬁimﬂﬁﬁuﬁugm
2.8.2 nalnUeansunsnsuans Aa L
2,813 ¥Wh313ma5 (PARAMETERS) vadangainag

s

A0

2:8. 4 Ao nEuulalulwa(MONOPOLE ANTENNA)

2.8.5 asomelululnaznasgiy

ﬂ']‘iEJEJﬂLLUULLﬁBmSH‘%"N

F1.insoonduy TRIANGLE WAVE GENERATOR
321 BIASED-CEAMPERS

3:2 VOLTAGE CONTROLLED OSCILLATORMNMCO)

3.3 MsQanLUUNTS RE POWERAMPLIFIER

3.4 #1810

37
37
a1
4z
43
a6



#1508y ()

NANISNAR DY - vl
=i o &l 3
unn 4 4.1 HaNIINAABUINATA NI UEIMEYL(TRIANGLE) 48
4.2 HENINAFBUIRTAIANUTIY (VCO) 48
4.2.1 HanmIvagauNIIMUANLTIRY (VCO) laeldled cvco- 49
B5¢ 49
56
63
65
71
71
72
; 7
i—"—vvv 72
/YYY?YVYV\
A 3 i
£/
'rff‘v
4
73

NIARUIN



g‘uﬁ
21

g2

23

2.4

25

2.6

27

2.8

23

210
2.11
il 2
413
2,14
% il
2.16
2.1
2.18
218
2.20
2.21
2.22
223
2.24
2.25
2.26
227
2.28
%2

a15Uny3U

nsdsdynnuseniinsiwitedoudifuaniig
lassasevessEuy GSM 900

NIW SWITCHING SYSTEM

MWUe9 BASE STATION SYSTEM

nsdstayalasld TRAFFIC CHANNEL

N15919411799 CONTROL CHANNEL
mMafndtyayrnuod CONTROL CHANNEL visvualusyuy
N5V MYeT TRAFFIC CASE

N19 ROAMING
ﬂ'1'ﬂmlﬂé’aimﬁ’wﬁmﬁauﬁl.ﬁa@wﬂ%’ﬂmﬁ’wﬁa‘smm
nstnsaanuestnsdwiiaasuiiilof sUlilnsdniisssus
N1SINAMAINYDIT QN o

VUIUNIT AUTHENTICATION

BLOCK DIAGRAM wasieuuniudgialvsinviiate
NS MLERIANI AT NF LA D9u TR
ManiauazApYsERIBsd L Sen
FIDETIYRINITVCO

WUUNISVRA YL

Wanpasvindauues POWER AMPLIFIERS
MNANNISUEIBVD9 POWER AMPLIFIERS

BOX CIRCUIT
waAnsTuydedrynhalieviamsdedaaatuiunse
IMPEDANCE 989-SOURCE Wy LOAD luttmiasa[4a]
NMTWNINTEIBIINEBES :
Nuuinisvaslalua

JULUUNMIUNINIERTE

sUuuUNsUHSAsST e ATy

AUNINET (BEAMWIDTHS)
Inalsidunuudadunuuisiuasiuuianas

O 00N N o R W W

mmmmml\)mmmm



2.30
2.31
2,32
253

5.1
27
3.3

3.4
¥5
3.6
37
g8
§.9
5810
v
AR
3.8

3.14

4.1

4.2

4.3

4.4

d15Uny3U(da)

msunsaauvasase mauuliulnaviogilna
wansdnNwazvasnsewe — wssnulnihuulalna ‘
WARANYAIZYBINTLUAULENE DN ALUUA UV
awomalululnaideussaslawenidvauassyuiunsiag

wasnelures XR2206

IC XR-2206

A5 LA WUTEULTIBUAIAIINATUNIY . R VERSUS  OSCILLATION
FREQUENCY

resinilndygruaiiviy

BIASED CLAMPERS

IC VCO

PAD LOCATION 2849 IC

IC ADL5536

TWATTIUVDY ADLES36

EVALUATION BOARD SCHEMATIC 2849ADL5536
MGA-30489

299597U89 ADL5536 _
WwaAPalATII YDA Y BINTA2 DBl 900MHZ INDOOR
OMNIANTENNA SMA(MALE) TYPE
wanlATIAS 19U DaTEeINIAR DBl 1800MHZ INDOOR
OMNIANTENNA SMA(MALE) TYPE

WM ENsE Uy
WanEdtyg e inm 991N SPECTRUM ANALZER 1949495A7UAY
WSIAUINCVCO-55CLINDVEUneRadyay 1l DC=0 V, VCC=5 VO

uanadygaemim nain SPECTRUM ANALZER ¥893995AUAM

L5IURINCVCO-55CLITaVtunefedtyayadly DC=0.5v, VCC=5 VO
AR WY 99N SPECTRUM ANALZER UVBINIIATUA
L39919INCVCO-55CLIETRVtuneRadtyaiailn DC=1V, VCC=5 VO

NN

33
34
35
36

38
38

40
a1
42
a2
43
ad
44
a5
a5
46

a7
48
49
49

50



4.5

4.6

4.7

4.8

4.9

4.10

ay11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

d13Uty3U(sa)

wansdryg eIy aan SPECTRUM ANALZER 2843995A7UAN
U5FURINCVCO-55CLITaVtunefadnyanailn DC=1.5V, VCC=5 VO
wanadyaeviym nain SPECTRUM ANALZER 18992495A7URN
W3FUINCVCO-55CLITaVtunefaduanallw DC=2V, VCC=5 Vo
WARSFR ML 1YIW T7 200 SPECTRUM-ANAL ZER UVOINITATUAY
W3IFUNEVCO55CLITBVtuneadyanall-DC=2.5V, VCC=5 VO
wERd YR SN SPECTRUM ANALZER 9819995A7UAN
W53FUACVCO-55CLIdaVituneAadytasli DC=3V, VEC=5 VO
meé'mﬂﬁmtmﬁww 031N SPECTRUM ANALZER T8INVTAIUAY
LIRAINCYCO-B5CLITVUneAadaaailit- DC=3 5V, VCC=5 0
wanedtyaynuieinm In91n SPECTRUM ANALZER VBI993AIUAL
LSIRUTINCVCO-55CIndiaVtinefodaanailn DC=4V, VEC=5 VO
wanadayaaeying Ja91n SPECTRUM ANALZER %843993A3uA
LIIRURINCVCO55CL B Viunehadnyauaili DC=4 5V, VCC=5 0
eI AR MINY 99 SPECTRUM ANALZER 99929937 URY
LSIRINCVCO-55CLARBVtune Aadmanslv DCS5Y, VCC=5 VO
ﬁzyzy’mmﬁwﬂ 173970 SPECTRUM ANALZER UDIINIIAIUAY
L39911997, CVCQ-55CL 4D Viune Aodtyn adamman 4 Vpp,
VCC=5V

Yy Inue M 31N SPECTRUM ANAL ZER 1893995A7UA
WSIPUINA CVCO-55BE Lilp Viune padtyandlv DC OV, VeC=5 vV
fey1aue Winm. In91n SPECTRUM ANALZER 48343995A9UAN
L3990 EVCOS5BE Wi Viune Aodeyiyiailv DC 0.5V VCC=5 V
Yy 1000 1WA -SPECTRUM ANALZER 4813995A7UAN
Ws6URIN CYCO-558E Wla Vitdne Aadtyy 1l DC 1.5V,VCC=5 V
dryy 0o iny 991N SPECTRUM ANALZER 1892995AIURL
L3919 CVCO-55BE iilo Vtune Fodwayiails DC 2.5V,VCC=5 V
deyeyrnsaivm 9N SPECTRUM ANALZER 9992993A2UR
WS99I CVCO-55BE wlo Vtune Aodwmayiadlil DC 2V,VCC=5 v
Ay nieviwy Jra1n SPECTRUM ANALZER VDINITATUAN

50

51

51

52

52

53

53

54

55

56

56

bif

57

58



4.19

4.20

4.21

4.22

4.23

4.24

4.25

4.26

427

4.28

4.29

4.30

4.31

4.32

#4150 3U(sD)

US53N CVCO-558E Lila Vtune Aodaysy1adlw DC 2.5V,VCC=5 V

frynaueviny 199N SPECTRUM ANALZER 9892495A2UAN
L59MUN CVCO-55BE iile Vtune Aodyanail DC 3V,VCC=5 V
dyeyaueviny Jnaan SPECTRUM ANALZER %943995A7UAL
W59URIN.EVCOBHBE Lile Viune Aodtyayiarii DC 3.5V,VCC=5 V
dryryrnuewivm 3090 SPECTRUM ANALZER 1037993A9URY
WS9AI91N CVCO-55BE 4ile Vitune Aodauaailn DC 4V, VeC=5 v
dtynyraneimm 399N SPECTRUM ANALZER 183339935A7UAN
LSRN CVCOB56E 1le Vtune Radyanail DC 4.5vvCC=5 v
dynnanenyiwm 390 SPECTRUM ANALZER 9092495R2uAL
W3PURIN CVCO-558E il Vtune Fadg il DC 5v,vec=5 v
dynoueninm 1990 SPECTRUM ANALZER UBINIIATUAN
L39RIN CVCO=55BE Lilo Viune Aedtyeyrtuantwae 4 Vipp,
VE@-=5=4

msveedyaaldaintagldic ADL5536 Tauil INPUT i
AMPLITUDE = 0 DBM

mwm&rﬁ’mmﬂmﬁlﬁmﬂImJ'HJ'IC MGA-30489 Tawdl INPUT &
AMPLITUDE = 0 DBM ' A

HaM NS 1 1edaiuaInIFlugtAaAE 2 DBl 900MHZ INDOOR
OMNIANTENNA SMA(MALE) TYPE #inaaifi 900-970 MH1Z
HANITIA VSWRyeda1801n1# 2 DBl 900MHZ INDOOR
OMNIANTENNA SMA(MALE) TYPE ﬁlm’mﬁl 900-970

NaN153n IMPEDANCE 92381891017 2 DBIF900MHZ INDOGR
OMNIANTENNA SMA(MALE) TYPE #if13d 900-970
nan3Ins11vesEee1naluguaug 2 DBl 1800 MHZ INDOOR
OMNIANTENNA SMA(MALE) TYPE fiaidl 1750-1900 MHZ
HANTSIN VSWRYDaE88In# 2 DBI 1800MHZ INDOOR
OMNIANTENNA SMA(MALE) TYPE “?I‘Iﬂ?’mﬁl 1750-1900 MHZ

U

58

58

59

60

60

61

62

63

64

65

66

67

68

69



4.33

4.34

asUny3U(sia)

nan153n IMPEDANCE wa3aee1n1el 2 DBl 1800MHZ INDOOR
OMNIANTENNA SMA(MALE) TYPE fia2718 1750-1900 MHZ
gUnsnisumudyaainsiwigumud 900-1000MHZ uay 1750-
1900MHZ

NANTAAaUSTUUSUMUET N ot e T UL

U7

70

71

s



CURIGTERERR

Wi
=
FIINN
o e
21 g9Anuasyuy GSM 13
3.1 AuEuURYes IC ADL5536 43
3.2 fuduiRves MGA- 30489 a4
53 CVCO-55CL 1ila \ 54
61

. :—ﬁ'{,QJJ [_ﬂi ‘(11910 L F’lj} 'r*,'l// 749 ol Eﬁ( lll""'{]?‘jo'l‘l"rlyJ””A“(/9}" ,,—j)
PNFITUUUDNAINTIIU LITINIUNT EBNIUNDNITANY UNIUY FBUQYIA LU LU L 3% lgBUAIUNITA

I IINORE L 2 o :iun]yu Ny L 9 ¥ oaam Ty & Aa ,Po,vhﬂy
WNNTU AT U NVINWINY IHAALLUAUUD N UfIZQ]O\]O]\]O\lﬂ\ll‘ﬂﬂJO\llOﬂﬁMl“]ﬂﬂJ\]lH\IT‘I]JH] LY



UNUI

11 mmu‘flumuazﬂ's'mﬁ']ﬁ’mwaaﬁmm

M{Jwuuaﬂnsm“[mmwmLﬂaauwnﬂmmi‘ua&muwwmauauummuﬂﬂmwumﬂ
ua mw’tmmiuiaUlﬂ’iumwwwmiﬁaimﬂwwLﬂajuwlﬂnﬂ’l‘mﬂuaﬂﬂsm’mﬂ’mmamu
szinlunmaldvauszmalnevidusssnvuiaznmsideiinnnssadmndusuiumin
LLavLuaamnaﬂﬂim‘iumsﬂaaﬂuﬂﬁamammvmﬂmn‘[mﬂwLﬂaawuummmaumaaq
mﬂﬁlmmzrrmmvwmmmlfmumaﬂmﬂ,wﬂwmmﬂyatfluwuﬁlmamamm

Iﬂsqqmumiw1mmmgnmmﬂum'saammuuavmmmaaﬂnmmmu’bﬂuﬂﬁ
wmuammmimﬂwwLﬂaaumuamu‘[mam’lﬁimﬂwmﬂa@uwmeaa‘lusmummﬂu
mmmlmwumiuLLavaclmwaUmmummm‘lﬁlﬁlumwmml,a“amuwmm’ﬁ'ﬂmﬂwm
mamsawaaaaﬁwnﬂs Lnniildiesand luduiinaanuathesueg 1 dulsen o un
Isawawma‘luammaamumwmwLﬁmmam'st.UuLﬂﬂamwmwmaaminammluaw
°’Iﬂ“"I‘L!E]ﬂ‘\ﬂﬂumlﬂ‘ﬂ’lﬂ’ﬁﬁﬂ%ﬂﬂm&l?ﬂ‘U‘U‘iuﬁ'ﬂﬁﬂﬁWﬂ’l‘ﬂ’l’]\‘J’]U‘UENBUHSEULLEWNaﬂi“‘lﬂ‘uﬁ‘ﬂ
Wadumniimstihurtetafsvsdovilunsdaviiazdlise zgnallugupuisug
Aol

1.2 TngUszden

i
&

1) iednwazoanwuvaUnsaliunaudya o do

2) LipFAnMIIIeULEN 1T IUIe IS T UTUN HEY s AR A ol

3) LﬁaﬁﬂmUwﬁ'ﬂ%n%wuaxwamwuﬁ'ﬁmmnqﬂnifﬁsumuﬁagwﬂm‘[mﬁwﬁ
iR _

4) tﬁaﬁwmﬁﬂwmdﬁmﬁLﬁﬂmaﬁﬂaﬂlﬁtﬁmﬂﬁs‘[ﬂ‘uﬁqaﬁm

5) anmnsahlUldlufamsnumsnmsuasnaisawioadesiuanulilas

=Y 4

1.3 99ULUnYaIUSUUNITINYS

1) Anwdnuuznisiiauesssuusuniudyanalnsdwidede

2) BEJﬂLL‘LJ‘U’NEIiiUﬂiuﬁ@mﬂmIWEﬁWﬁLﬂﬁaumuEJ"]‘IJﬂ’é’mﬁ 800-900 MHz uay

~ 1800-1900 MHz }

3) ¥hmsneaeulszansaiwnisldenludesduresssuusuniug VATt
Tnsewipdaui



unil 2
nQEuazuannIsiingItas

WanNNISUBIAUYITEUUINTANYILAR O UT

2.1 vanmsvasmsdnsitndou

AuABIMslumslduimsinsdwiedaufissuu  CELLULAR iulsagasiaiiios
UNTEIN CAPACITY wed3zuy CELLULAR uuU ANALOG Luiiganeflagnavaussnim
Aansliuasnsdfin CAPACITY. eldnasvnomaudoanii ﬁmmlumsmmuuw NBTEIN TS
L{,‘Uwunw’ﬂ%m’mmwauwlmunﬁ'iL'iaJ'iuUUImﬂwmﬁaauwLLUU DIGITAL ‘U‘LJLLﬁ“‘E)EJUU
wumuwaamiaaammmwu CIGITAL mmamﬂa

1. dygy0s-DIGITAL %aejlugU“uaaamuuvnmﬁmw“mﬁgnL%ﬁﬁas?fwxﬁﬂﬁﬂmuﬁﬂﬁu
wWvgdeannsnadngaandomelsiudunuinn

2. dyead DIGITAL dlmsmumiusenissuninilosan. INTERFERENCE 1nnnin
Mldsgpymesswing  CELL  adlfmamdidoaiuanaslddemalifulonidlumsiininud

naunaldlyn (FREQUENCY REUSE) Iéwinay

2.1.1 DIGITAL RADIO
Tuszuulnsdipdouiinuy . ANALOG _Anusitldsuqs mmtmaamﬂu

mmmauwmvwmaqmmﬁmEJm'mmmaaummﬂsmuwv'lfummn 2 pudmaudnisay
.Iwmamumunmmnimmwmﬂaauwlﬂmamugm (UPLINK) “ waegdnadaudazldlunsda
dyaaainandgnludingdniedoud (QOWNLING) drvsulnsdwiaaeuil DIGITAL

vldimalia TOMA (TIME-DIVISION MULTIPLEACCESS) mLUmﬁmawaamuLﬂummmu
LLaJlfrJLLn{]fuwﬂuﬂﬁ’lwamnaawluuﬂsva‘waﬂ’waaaiuuﬂmﬂwmLﬂaaumuu ANALOG
lusguu TDMA uuﬂauwmmmazmmngﬂu,’uaaamUu TIMESLOT uazumay TIMESLOT
w-‘h’hﬂuf&aaé’mmwzu‘lun'ﬁdaﬁ’fgﬂonmLﬁUQLLasﬁﬁ’auua'Lun'liﬁmsiaﬂ%’:wﬁa‘[maLﬁaaLLax%’aaﬁaw
gnuuseeniudiudesiSunin BURST Ima’lumiav BURST egiuu TIMESLOT uazsoas
TIMESLOT avaaﬁmmmmuavmmawﬂumuuavumimmmaauwmmnm’l 1 faununluus
arANinAUNINE



MS transmitting
frequency

BS transmitting
% fraquency

d. 1 Qs 1 U A ‘:‘I o =
3N 2.1 msasdgyynsswnsnfiwiinfdountuaanigu

lassas1avesszuulnsdwiiadauil GSM 900
IZUUGSM €831 GLOBAL SYSTEM FOR MOBILE COMMUNICARION 1Juszuu
Insdwyitadouit CELUULAR Wi DIGITAL #dmnuiiha 9060 Mrz PUAUYDITYUY GSM
1. 31 CAPACITY it
2. {in13 INTERNATIONAL ROAMING, agvinlglafanunsondiinsdia auilulis:
Ustmaduiilatinsnnaai
3. Junasgrunlivans g Ussing
q, ﬁu%ﬂ'rﬂmj‘miunﬁﬁq%’a;ga, FAX, VIOCE MAIL
5. figunsal HARDWARE Tisluuieidnni

2.1.2 1A53@3n9vasszUL GSM - axvvsenaulisne 3 datlunjgei

PSPON itehi 1@ Opecation and
Switching System Systern

—— Information fransmission

Call connaections and
information fransmission

5Uf 2.2 Tassadamasszuu GSM 900



1. SWICHING SYSTEM (SS) Usenauludne 5 dudst

AUC

VLR HLR EIR

MSC

Switching System

Base Station System

g"u’ﬁ 2.3/ 7N Switching System

1.1 MOBILE SERVICE SWITCHING CENTER (MSC) FIE]‘UME’]EJ‘UE]
stuulnsAiAARLT GSM uwummuamswLLavﬂmmum’LﬂUims
1.2 HOME LOCATION REGISTER (HER) 481 DATABASE ldfifiu
auauﬁlmﬁu%auazﬁag"uaaLf{]‘waa‘lmﬁ’wmﬁalﬂumﬂﬁuﬁuﬁhu‘%miuanmﬂﬁﬁuﬁu

U

as I3 - o , - 5 o o 1 [ <
vayaruvislnsdimiipdauiiaglu MSC luinas@ngg HLR PIVVLARGNOLTIUNY MSC 130

e B2e

weniuAle
1.3 VISITOR LOCATION REGISTER-(VLR) L‘ﬁ‘u DATABASE ﬁLfEI:‘U

%’ayaimﬁ’wﬁm?{auﬁﬁﬁﬁmagﬁlu‘quﬁwiﬁumiﬁméﬁga VIR dlvgjasdndesaiiu MSC
Lo

1.4 AUTHENTICATION CENTER (AUQ) lddamstuiiu
AUTHENTICATION. “uilensaagauinglélnadnitlfams ulguogregnaomsaliuay
ENCRYPTION PARAMETER. @4ldidmsuszuunstosiumsanila

1.5 EQUIPMENTINDETITY REGISTER (EIR) 1Ju DATABAST iy
Yoya IDENTITY veupdadnsimindouiiitedesiuliliinsdmiindoudiiliamedeon
visolinegligndamungmnedianldonlussuuldnmsings ELR dulngazeg iy
AUC



2. BASE STATION SYSTEM (BSS)

2.1 BASE STATION CONTROLLER (BSC)
2.2 BASE TATION TRANSCEIVER (BTS)

BASE STATION CONTROLLER (BSC) ﬂa‘tmmwuwmwmwmmu
mmﬂmammaiuivwmumumms HANDOVER immimmnwaoammmwamaﬂLLa“
mwamam&nﬂ‘u CELL ‘L!E]ﬂ’\]’lﬂ‘LJENﬂ’lUﬂijﬂ’lﬁdﬁ\?ﬁmm’lmﬂadﬂﬂﬂu%ﬁ’mLLﬁ“‘IVISﬂWV}LﬂaE}UW
Tunisvheudy MSC usag MSC 4 ¥AIUAN BSC 1 BSC wImunnndiuazluwsay BSC 9

AIUAN BTS a9 BTS

Switching System

Base Station System

BSC

) AN

B8TS BTS BTS
(RBS 200) (RBS 200) (RBS 200)

fgﬂﬁ 2.4 Base Station System

3. OPERATION & SUPPORT SYSTEM (0SS)
wmﬁiumimmmmvswﬂqwuaﬂvuvmwmaaaﬂmmmaq‘luiv‘uu
mumwwmmmmwmwawﬂaviiwLﬂﬂﬁuuLLavmwmuLmumLml‘wumﬂuuavaa ALARM U
&4 OMC (OPERATION AND MAINTENANCE CENTER)
Tnséwiadioudl (MS) dmiulnsdmiladouiivesszuy DIGITAL
Usenauluse 2 drume
. 1. gunsailnsfiwyigaasifi IDENTITY CODE #i3undn

INTERNATIONL MOBILE EQUIPMENT IDENTITY (IMEI)
2. SUBSCRIBER IDENTITY MODULE (SIM CARD) &% 2 wuuA®



2.1 1SO SMART CARD
2.2 1C PLUG IN
ﬁwuwtﬁuﬁauaﬂivﬁﬁﬁacﬂ%’ﬁﬁﬂwm%ﬂu IDENTITY CODE i

158071 INTERNATIONAL MOBILE SUBSCRIBER IDENTITY (IMSI) maﬂﬂmﬂmﬂwmm“ SIM
CARD mLLUnaaﬂmnﬂuuuﬂamaﬁl‘tﬂmﬂwﬁla SIM CARD 'I,umiaa‘[mﬂwmmawau
ImﬂwmﬂaawmmuauiwsﬂwwaaLimnﬂivmma zOInsAwilay SIM CARD ﬂﬂ“UT,L'EJ
Li’lﬁ’lﬂj’l‘aLlﬂﬂ”lﬂ‘lﬁ“ﬂiﬂﬂi‘tﬂﬂﬁ@d“&ladL‘iﬂﬁﬂ:ﬂEJﬂ'ii BAR wiup3aalnsimiuas SIM CARD 147
EIR wag HLR mugsu

2.1.3 CHANNEL
Tosirynalunisdedoyasy gniamilguiulnsdmiedouiiivane
U'i“’L.ﬂVIIG]HLLG]ﬁ“U‘iuLﬂWﬂziJMU’]‘WLLGIﬂW’Nﬂ‘u (LOGICAL CHANNEL) LLaJlumiaqﬁuamaLLa“
SIGNALLING mmv‘[:u LOGICAL CHANNEL. @dHuv13 PHYSICAL CHANNEL ‘?NL‘U‘U
CHANNEL 7ivevenidhy TIMESLOT NUMBER Ui TDMA 153
A1L15AUYe LOGICAL CHANNEL aanilu 2 Uszinvilngjqfia
~TRAEFIC CHANNEL (TCH) l¥dmiudsdyrandoanauazdoya
- CONTROL CHANNEL Tafdmsuzsioga SIGNALLING fraquispaniiiu
1. BROADCAST ' CHANNEL i1 CHANNEL ‘Tianndignuldluntsds
ioyaie U T DU LOCATION AREA, IDENTITY CODE Ingazdweaninetisie.los
2. COMMON CONTROL CHANNEL 14d1%3un1s PAGE 1
Imﬁwﬁmﬁauﬁﬁaﬁ;ﬁmLﬁwwﬂiwsﬁwﬁtﬂﬁauﬁLLaxH‘LﬁaTmﬁwﬁmé"auﬁﬁaqmﬂwsaan
3. | DEDICATE CONTROL CHANNEL la@195uyin CALL SET UP
luvaiilviafivindeuiidointsivsoeniaslids SIGNALLING iiielnsensitadeuitvinig
HANDOVER
2.1.3.1 TRAFFIC CHANNE un1saunuuiay ﬂ‘?\aﬁ'a&ms TRAFFIC
CHANNEL 2% fignaudy wuw‘wmiauwmauamawadammwmuuwﬁflmm’wmmums

aununsasiely

=

o

gﬂﬁ 25 mseiq%’auva‘[@ﬂw Traffic Channel




2152 CONTROL CHANNEL ilelnsAwiindeuiidneiouslsfinisly
amimﬂwwmaaum iruafm CONTROL CHANNEL a&nmamaaLLaulu‘um”wmaauma
souqnelu CELL uulmﬂwmﬂa@umvmswaaumﬂmmwwaamiwaumaﬂu CONTROL
CHANNEL amawmuaamﬂmmwma&ammmwmwaﬂwmwLﬂaaumvﬂumwmiﬂaq
CONTROL CHANNEL auLmu'ImUﬁimﬂwm“mwaammmwmaa CORTROL CHANNEL#n
CHANNEL iuamumumamama%aan CONTROL CHANNEL wmmmwammmmwm

Control Channel [~~~ —" & '

Each mobile station monitors the
cortrol channel for massages.

g‘dﬁ 2.6 N3Y119799949 Control Channel

Wz

gﬂﬁ 2.7 nM3indynnaves Control Channel Hanualuszuy
2.1.4 Goulvlunsld TRAFFIC CHANNEL uay CONTROL CHANNEL
2.1.4.1 Imﬁ’wﬁmé"auﬁlﬂawmiﬂgulﬂé’a CONTROL CHANNEL uay
TRAFFIC CHANNEL Tuniauiendule
' 2.1.4.2 lunauusnayld CONTROL CHANNEL dw¥uvinn1s CALL SET UP
Aoundsnniudald TRAFFIC CHANNEL dmTun1sAnAaaUNL



2.1.4.3. TRAFFIC CHANNEL ﬁi%‘luﬂ1iauwmagiazﬁm‘smswaammmw

VDIFYRY I UAFDALA
2.1.4.4 ¥)n7 CELL 9zil CONTROL CHANNEL ®ti1atfos 2 CHANNEL Lias

97UIU TRAFFIC CHANNEL Tuuniadavdanusnndeslusiuaiuvuiudulunasle

Insinivesusiag CELL
2.1.4.5 CONTROL CHANNEL mummﬁm SIGNALLING ) mmwwm‘fm

L mfmmmmaau%u’muw TRAFFIC CHANNEL

2.1.5 TRAFFIC CASE-wtislamsd
2.1 57 nmﬂmmaa (ATTACHED) / LLﬁuﬂ’l‘i‘UﬂLﬂTﬂ\‘l (DETACHED) Lua

Imﬂwmmaumﬂmmsawvaaammm ATTACHED 1‘1.]EN“UJJEHHLWOUBﬂI‘MWi’]U?’WﬂJuUUQ
'mm'ﬁmxﬂmaﬂwuawaaL;JEJ;JMSTW?LWWIMMWWLﬂaauwm:ﬁmms PAGE  ##an
ImﬁwmﬂaaummLmawsaaaﬂuaﬂ SERVICE " AREA Iwmwmﬂaaum”mammm
DETACHED 11J51wummwamwmamm'ﬂmme%“lmmmm's PAGE MW 1ULE7

?WI‘VﬁF’TWWLﬂﬁE]UVIUﬂLﬁ?@x‘i@]@ﬂﬂ‘ﬂméﬂu

Detached (Off) Roamipg

idle —
Paging

A Handover A

gﬂﬁ 2.8 N13Y141UY09 Traffic-Case

2.1.5.2.117 ROAMING 1uazA3 LOCATION UPDATE 2eusfinsdnsiasaus
aaﬂuamw IDLE (WanSoaudlailaldanm) ) AABIATITADUAMN NUBIF YR IUAADALIAT
L.:uawmmmmwuavumwaaammmlumsmamaﬂuamumwuu‘amw:a antignu
mmﬂmimmwmﬂaaum wmmmﬂaaummawmalﬂaqamumummmmwuawium‘u
azunnmmwamwmumiuwamwmi ROAMING wtuziignfudlnsdmwiiadousl ROAMING
1Uaaamumuwaﬂu LA Imiud29sdowinn1s UPDATE suwdsvednsdwyiadoudi
-?mmaLwawL;JanmﬂmmmmﬂmﬂwmﬂaaumulmLsuamalﬂawm u%mﬁ'
stﬂwmﬂaauwmmmaaﬂlmammﬂmawmuﬂ'ﬁuLsEmem's LOCATION UPDATE

Attached (On)

Busy




2.1.6 N13 LOCATION UPDETE wusaaniily 3 LUUAe

2.1.6.1 Wnsdwiiadeuiindeudiaanan CELL wildlussan CELL WLN‘V]EJEJ
LA Lﬂmﬂu’Luﬂmulmm UPDATE 4ayalu MSC/VLR Luaammﬂmmﬂa&mmwnamalﬂm
an CELL wmamumuavaa LOCATION AREA IDENTITY iendurfuiielnsdniiaasyui
Anmony CELL now

2.1.6.2 Insfwviipdouiladeufilugy CELL wayma LA Auusegniely
MSC SERVICE AREA menulummucﬂm UPDATE “Uaua LA ‘Lmﬂ,uMSC/VLR

2146 3 Imﬁwmmaaumﬂaauwiﬂm CELL waﬂmd LA Waga1e MSC
SERVICE AREA ﬂuma‘[,uﬂmummaa UPDATE “uaua LA Tu "MSC/VLR LLﬁv‘U@iJﬁ MSC

SERVICE AREA Tu HER-ael

Same MSC/VLR Change of MSC/VLR

SUR 2.9 035 Roarriing

2.1.7 malnslddalnsdwindeuidlagingldTnsdwisssunn
e My Imﬁ’wﬁﬁséwwuwuwmma’u*’uaqimﬁwﬁméauv{
2.1.7.2. PSTN L‘uamamﬂmaaﬂlﬂaq GMSC (GATEWAY MSC) mnawaﬂ
2.1.7.3 GMSC 9498 IDENTITY 984 MSC quimﬂwmﬂaaumnimmaa
3710 HLR
2.1.7.4 GMSC Jausiensinseanluss MsC wIwiﬂwmﬂaauwaa
2.1.7.5 MSC 52999838910 VLR awmyﬁimﬂwmﬂaauwaa LA Ty



2.1.7.6 MSC &% BSC PAGE wilnsdmiiadouilaons PAGE ugawng
BTS waaﬁ,u LA 19

W L;J@Immwmﬂaauwnﬂimm DETECT dgyarauSenleanavnau
ACKNOWLEDGE nauly

2.1.7.8 BSC 1@an TC ma’i,'z?'luﬂ'rsmﬂmaﬁuwmLLayaa’hﬂmﬂwmﬂaaumu
ANudlvmsatu TC 1

2.1.7.9 Insfiwilndiouil GENERATE \desdyn s RIGNING

2.1.7.10 InsfiwitrRauiina S umsiaseaunfaziiuiy

MSC BSC

o o o e i o o ‘r
7 2.10 naslnsludlvsdwivedeudiflodInsldlvsdnsiossum

2.1.8 m1slnsasnveslnsinindouilus sinsdnyisssusa
mﬂmaaﬂmaﬂw3ﬂwvnLﬂaauwLs:ummuasﬂwmwmmamﬂmammauﬂm
Uu SEND winewavtangmasazgnadludy MSCALR Lwamswaamﬂmmm‘l%muimmalu
ﬁﬂﬂ‘uuﬂ%‘“LEJJ‘V]’lﬂ’li'JLF]i"lu‘Vi‘!/’rlJ’lElLﬁ‘UIW?PIWWLLﬁwLSWUU'JUH'ﬁ CALL SET UP fuu



r—— —* BSC —/*MSC —*™

analyse
digits

= o/ e o d v @
U7 2.11 mslusoanvadlnifmiindewiidardiulfinsdwsisssuen

2.1.9 LOCATING wag HANDOVER
’lwmxﬁiﬂmﬂwmﬂawmunﬁmmmaaummuusﬁ'fmmu'rmLﬂammlﬂmuu

Lwaimmmwuaviymuammm’lumimmmamuamumuaa‘lus $AURRADALIAT 1A D3]
muaunwﬁ‘tﬂmﬁwmLﬂaauwmmﬂm SIGNAL STRENGTH wag “BIT ERROR RATE vu
TRAFFIC ~CHANNEL ﬁ‘lﬂuammv CONTROL CHANNEL a3 CELL mammmaamnamm
dananasIntuli BSC Amssinauazldlunisiadulaluns HANDOVER (Sunvurunisiii
N5 LOCATION Luamamﬂmafymmm CELL wmaqmmmaaammamwmwuﬂ"l,:y BSC a
aa‘lw”lwmwmﬂaauwmaaumswammalﬂmamusw’lmwmvmuLLauﬂmmwammmmwam
IG}EJmﬂﬂmﬂwmﬂaaumuiﬂmCHANNEL 'I.Mmaaamuﬁwu'mmaawmvL'Uuwm BSC ¢
LA IAUNSBRNY BSC LLmag"Lu MSC SERVICE AREA [Renduysasa MSC SERVICE

AREA filgr

igna
trer: gt

Values

O

MS F"om Handowver decision

Ui 2.12 MR Ivvesdnyn



2.1.10 AUTHENTICATION
L‘Uwumum‘smnwuiumwmms CALL SET UP Tpeaziinisda IDENTITY

voalnsAmAdauiilugy BTS, BSC, MSC Lwamaﬁ]aamﬂmﬂwmLﬂaaumﬂsaaummm‘lw
Nuleusaly

Request Code K Send Coda

Code IS O.K. g ;
T ‘ﬁa |
t ax* L "C: i
i._-';z.l,‘_lrt . !
o ’r!,‘..t ,

‘‘‘‘‘‘‘‘ Mobile Station
Base Station

gUﬁZ.lB YUIUNIS Authentication

2.2 nei)szuusunaudyaninsdnviiede

2.2.1 VANNIIVRINISTUNIUARY
Twsﬁwﬁmﬁauﬁﬁwmlmamﬁ’amﬁﬁﬂﬁiaﬁ'mﬂ?a"thﬂﬁ‘lﬁﬂ%msﬁimﬂauv{
maanmLmamm'|mmman'maaamﬁmuaaymamavumwuﬂumaaaamﬂuwummm
Lan=]'lu°umuwﬂﬂummamaaﬁuumaa"luLuaqamfg'lfuiwsﬁwmﬂmnnﬁwamﬂamwuqlﬂan
amwuqmuaﬂnsmmﬂauiumummmﬂmamsamaummmmﬂanﬂmmewmww
'l°v[umsmmrfxaaammutmasytmfu"aﬁmiuLwm’tmﬁ'umuLLwﬂgLaﬁmﬂwmmi
(denial-of-senvice attack) Imaammmwaﬂnimuaqaaﬂma~11Ji=umuamﬂm311%\3
ﬂammw’ﬂ,wu‘smsaqaaﬂmmmmammmm’lmauau‘[mmwmavlmmﬂummuasﬂu
L‘ucﬂmusmﬁmama’iu‘umamammm%daﬂﬂimumaﬂsnaalﬂmqaﬂﬂmadﬂausumuuu
wgn aammuuwmaiwaiwmmammqﬂummnwimﬂwmﬂaauwiml,auumaaaqmr]
Wty wﬂwammmmaawnmaﬂulﬂa}uwmmimﬂwwLﬂaaumvmnmwumaqaa'lmm
°uulunmwuammwiumusvmum6]mﬂmauaﬂmuuaﬂﬂimua“maamauauaqmamaaam
meuwaaiwmwmulmﬂuammmJnsmwumm%wauuamvmmmﬂmnulﬂLwaaﬂau
ﬂ';mmﬂmmwuu (VNFI'J’]SJﬂm"IIWﬂLLauﬂTlﬂJﬂm‘U“W&LWENﬂLﬂEf’J) maaﬂnmmmmwmau
mnmuavmmsm}mﬂﬂmwawqnamLﬂiamaiunimwiwmwmﬂmmu Dual Band 3@ Tri
Band ﬁ].,auLﬂaauIUmsmmﬂsmj1EJammmﬂmlﬁ'ﬂﬂﬂamiuumiwmmaﬂnmmmm
FULDUGININL mmmﬂmﬂuwﬂmmalﬁﬂunmmmnumsﬁ)vmnumwrmwum



Twmwmaaauwmwﬂumamaﬂn‘smwmmmmumaﬂauwummmnmammws YUUNIY
1wu3n1wawﬂwu3n1'mamaqmvumw'ﬁ“maammzuLmﬂmaﬂuumwmwmlﬂumumtm
ﬂﬂ'ﬁumulﬂwm“w GSM LUvaUaaa1'5LLUUmmaamuwumuaaumsw PCS ﬁ'lm
MWE 900-MHz Ay  1800-MHz lunivglsduazio@ouasaiud 1900 MH> Tu
amﬁmmmaﬂnsmumuluﬁaﬁ]Uuawm‘mm'ﬂaumumummﬁim YUUANNTL AMPS,
CDMA, TDMA, GSM, PCS, DCS, jDEN wagszuu Nextel immimﬂwmLﬂaauﬁizi__rtj:"r:: Gk
wuinuazsyuuadneagulmilutegiudnldsunansenuannissumutiy

m'swm 2.1 Gﬂ'i']\‘lﬂ'ﬂim‘i »UU GSM

rBand Uplink(MHz) dowlink(MHz) Bandwidth(MHz) Owner
1800 1710-1785 |/ 18051880 75 (CAT)
1710-17226 1805-1817.6 1256 (CAT-
: >Tn ‘emove)
1722 6- 1817.6. 253 (CAT >DTAC)
1747.9 18429 o
1747 - 18429. 126 (CAT >DPC-
17605 18555 SAIS)
17605-1785 1855.5-1880 245 (CAR: ~DTAC)
re- Uplink(MH2) dowtink(MES) Bandwidth(Hz) Owner
1900 1850-1910 1930-1990 60
1885-1900 [968-1980 15 | Go1900




Vo

e

JUN 2.14 Block diagram vesssuundganainsdwiiioge

930 Block-diagram vasssuusURINAYa N lnsAwidieda (Mobile Jammer) &
uansluguil 2,14 Uszneulddwasdusznaunaned 4 dauRensasiudsdygimuiiudes
(Sawtooth Generator) NIIRIVAULTIAU (Voltage Control Oscillator * VCO) 23950818
deyeyrsu(Amplifier) @rgane (Antenna)

Immvﬁmiﬂauﬁmmmsﬂﬁmﬁ'aﬂ(SaMooth) dudnghaesmavausiy  (VCo
-Voltage Control Oscillator) L‘WEJW]ﬂ']'ﬁﬂH']i“ﬂULtﬂﬂu‘Lﬂﬂd‘lﬂLtﬁlﬂ’J’IiJm]uL‘LJaEmLL‘LJaWI’IiJ
agyamuauwmm’twmﬁumuafycgﬂmmmmaLmuﬂmuﬂﬂsamawmamummnammm
N8N INTAIMUANLTR L (VED) %ﬂﬂuﬂﬂwmEflwumaamﬂwmmwwmaammm

(Amplifier) ﬂauaaaaﬂmamﬂmmﬂmﬂﬂ

2.3 JUuuUva AR sTUN MY AL T Ud Yyl sfwridleda

L%

FUuUTRnas B UMl fwidedouasnsradudynadlofoudwnuvdnnis

i

uveueiewuaytaulalun iU ’s Wi
23.1 uuu Type A umseduamuas UJammen) TdwdnnsdsdyaauesdNoise)

: w’%aé’mmmumulﬂﬁ’ummﬁﬁﬁaams‘s‘umuLﬁdumﬂﬁmmssumuimﬁwﬁi ¥UUYIAIUD
800-90011n La'ﬁmﬁamiadLLamuamuamaamm’lmuaaﬁmaunumwm 800-900 WINLLETAD

'
[ =1

Lﬂiﬂ\‘i‘iUIWiﬁWWﬂ%ulﬂiUﬂl mmnmﬂia\ummuawmmammmaqmummwnuamu
(Base StatIOﬂ)?Nlliu vlﬂamwLLa”mmnmdﬂan%uammmuaﬂmwumm gvinlvnig

<

o

ﬂ@ﬁ'li‘ll@\?l,ﬂ‘iﬂGIVJ??TWWKIJJE‘{’]MW?QHBHW SNULAT DT EJIWVI’N']U“U’e]\‘l’N‘OiLL'{JﬂJLN'E]'EEEUEUWm
IWSﬂ‘W‘WﬁJBﬂﬂﬂaﬂﬂ’li‘ﬂ'l‘ﬂ'lwﬂENLF".'?ENI.L?JJJLMBSL?NQ’]ﬂﬂW?Naﬁ F]’]’]JJﬂ‘iUﬁLﬁﬂEJLI (Square



Wave) uihdsdeyanaluuiugumduzuituides (Sawtooth) fereasduinsamedaniy
favddluvgredyaraiieisasdwinesBuffer Turgifeiueasassdyaaued
(Noise Generator)%mﬁmﬁmvmumsumulﬁawamﬁue‘f:yzyﬂmWULgaﬂﬁ'sqﬂsﬁmﬂna'{(r\/\ixer)
ﬁ’mmmﬁlﬁmnmiwamweial,%a’waﬂ'aal.maﬁau‘[maaaa%mamai‘ (VCO : Voltage
Control Osc:ltator)Lwawwmﬁﬂm‘sumummu’tmmummfmmmﬂaﬂuLLUaamaJﬁmfmfu
EJUWWNWH%’IU‘U@GHEUEU’]quLa@Uﬁ]uU%ﬂE}‘U@’JF.J?I’IﬂMUﬂﬂLLa“F}M’IﬂL‘i’l?ﬂﬂUﬁLUﬂﬁ]ﬁﬂJam
11nLﬂaaiﬁ]ywmwmiﬁauammmﬂumaa’[wmmwmﬂﬂa (VCO) 3 vUiﬁﬂﬁammmaLmum
g15luiinguay ﬂwﬂ,wmiiumuammmmmsﬂmmumwmﬂiaUﬂawawmumwam
Fyanileanainisesialelvco) maﬂuﬂijﬂumU’lwuﬂ’laqmnwmamam‘aL@WLLa&JUa“Lw
tooinaudannNa g AlldILTeTddanatonatine st 210 Sasds
ﬁwé’ai‘mﬁazamﬁwauﬁaﬂam?{ﬁﬁaqa‘ﬁugﬂﬁ 2.3 uanansid dive LA 0l e ol

-ﬂA d' 1 dl' = 1 7 J{ 1 ar 1 {
ANuanaNUdsuedaslvaiuenimveasoseaavdlinnnga 1 AuduagiudATo L ANILDS

LV

= s ﬁ] 1 A
uRaNUATUMUEya alang waaui

w RS, b
AASmAW) | i
. RTETAANAIEAY P
- g > x4
b e A\
/ 4 NG
/ R
£ VAN
SHIL % i
/ “\\
7 y ’
2 fI,‘ , ¢ \-k""f':-m,..,_-_ :
5 =3P 280 500 > AN (MHZ)

SUTI 712.15 LR R O oA BT Y M GO TG
2.3.2.uU Type B 'Lﬂ%aéumﬁm‘uﬁmaaéﬁ (Intelligent Cellular D?sab[ers) oEAY
ANYLNITULRAA IR T AN SR T LWL SV LvD AT B v 14
wanmsamninesdygtas mivaniBase stationlu@medinisdoansontufigriinisas
dyaluiarndiuanufivenrsssfulnsemifnsedu i niueossunius uma
wuiwagdrsazinisneamneannsdidndumisazasadnssesmmaaatesiy
vouaseslnsimiluniougfildsvezmsvinuioualinsasdnussnu 2 uil
2 3 3 WUy Type C Lﬂiaamﬂammﬁuimﬂwmwazymmmau (Intelligentbeacon
disabler) W“IJﬂ'JiVIN’IU‘UENLﬂ'i@&ﬁ] pdeiuiAssunsdnidedelnefilifinadissuuarlsl
umiaaﬁcymymwﬂamumsaamwaq‘[mﬂwﬁ'immaumﬂmemiawuwmmmstﬂw

=3

- - 2 - O A a & Ao ] 9 v oA A o
LWBULWQLUuﬂ']'ilWQUVJﬂﬂ'ﬁ\ﬁL!JE]‘Uinmwuwm'«3ﬂa'nQJﬂ']{L‘ﬁqquIW?ﬂWWN@ﬂ@Qﬂ‘UUN‘L%ﬁfHﬂU



Vieasouvieassza

234 uwuu Type D :Lﬂ%ﬁUﬁngU_ﬂfMLLa”Lﬂ%adLLﬁ}muai‘ (Direct Receive &
Transmit/ammers) s1eaziBonvaadofiavdseneudieiy 2 dulngjFeniasuiiannsa
wnwﬂﬂlmmunmﬂmauumLﬂﬁaqLLUU Type C inldnuludivrasniadfissdudnumzuns
msadLL«mLuaimmﬂLaﬂwummalumsuaanammmluﬁuav‘lﬂaﬂﬁuaanammﬂmfavi‘u
ASnsaisdyrausueslifimdsiuifismeivenszaenduaualisuniuden- 191U
U'ﬁL’Jfﬂnammuaﬂmuamnuuuaf;mLrﬂi’Nmmxn'mimumlﬂammaLammaumu 191
’lum‘sm%wum@ﬂm'g:umi'lm’aulmﬂwwwmaLammaﬂﬂaau

235 wuy Type E -Lﬂmawmuammmmuammmmﬁﬂﬁauw(Electro
Magenatic Interference Shield -Passive/ Jamming) LUumﬂuﬂmﬁumuﬂmm’imImEJ'I,‘U
wqwg%aaamumanlﬂnmﬂauﬁumLLaJmaﬂ‘uaamsaamﬁ ruvdaniilnalAvaiudy
m‘iaﬂwmwmL‘UmﬂLLUUmasumuammmwlmumﬁmmummmmmumwumu

IwSﬂ‘ww:uaﬂalumzumunmLUumumﬂwwunluiwaaU‘s.,mwsai'sm'lwaumLﬂumu

2.4, 93AU5NBUBBSsUN WAy N sHwiiTate

2.4.1 wawaesnu( Power Supply ) aunsalsunausuAndnauisavinulalng 14
LL‘umLmaiuaummmwumwuaﬂwmmmanuimmwmﬂaauwnmmmmmeLmamaq
T,‘mSﬂwwmdiumﬂsvaﬂm"l*zﬂmmuaﬂmmmmaaaaﬁmavmmm’[,umuamatmﬂmmiu
mlwsamaawmmJ'mﬂ1z,um"LWﬁwauﬂmmmmmm”aﬂuiuvuuuuums‘[mmawamu
mﬂwnnaswwmawmmmmuaunivLtalmwa'lwmmmmumun’l{lfwwmaummma
ogNvasU LTIl atmestlaafun 1950992995
2.4.2 0%sidlndyraitui@EeaSaw tooth Generator) WA Ldaduguiludosriod
L'ﬁ&fﬂ’mq%ﬂ%umﬁmu “WsUN" (Ramp-voltageseneratar) 'L‘u‘su 2.16a Af29958UiNg
oA UL TR 1Iaaw"lwwmauwmaummwiuﬂ €1 favgnensa
LuuAuRSY (nsmsiigeaussunsouiiulsy £QuLiiAAei) 'lummwmwwﬁwq
+Vsatustusdvaingasmaudinsaiins sy G ayaivintu 4 VsatLL'ﬁqmuwﬂﬂmw‘Ls 2y
mEJU'iUﬁ)aaﬂawmamaﬂmmuavLuaaﬂa’m"v*‘aumt,ﬂuﬂsva]ﬂﬁ)vaaaqmswuaﬂrﬁuﬂ;‘71'

2.16b



Switch

Cf
L | g
0.1uF
R,.
: 100ka e
V, = -1V o AA A e S /
=
741 - —aV
o /”‘_ wu
Frm— +
é
|
[}
|
(@)
+15V— /
SNIECH. S STy ~
apean open
+10¥ — / /
7 y /
+5V | // = o
14 AN
ov _:"' / ;[ g Time
I §
Switch Switch
closad dosed
)]

= ¢ a =
N 2.16 MsysuasmIsYsEavasdymamius e

3 sefRTTLawmilF s Taet ﬂEJL"JﬁWWﬁ’JWUOﬂ
ondulumeduninay Vin, Rin G LUummwummwmu’uammmmumwLLm"lum{Lﬂzj
nueTaiusirlfoldmsduaiadfinamszuonsahaes vimtRanaingaudnind
aaam‘wmlﬂﬂm’lﬂau‘mammuummLﬂumaqmaﬂnmu5°mmmﬂmaunammﬂamlmﬂw
24 LLaﬂ\‘nW?VIH’]MTIH‘UEILM@S‘UHW?@EJG]BLﬂEJ"J(programmableunajunctlon transistor
FUT) m‘lmﬂummwaﬂm'iwmwaaqﬂmmﬁummmaﬂu SCR wnANAURTIN PUT 9
gviinmedygiuiadinauiivunnainisesiesaunsadinseiudnnmsrnaoul st
ﬁmumLLiqﬁTué’quVp'[ﬁmmwum PUT (laensuSumdumiurg wazRs )udivusasiu
Asoutaolum A Sumlve K ude VAK fifnaduuingendn vp PUT 9zviau (ailou

897993 ua¥nIEUATIaK PUT mmmlmamaiUmLmVAK 9198RAIAINT Vp waafinna



wnsENsEuARINaANAIRINIIA Wi @adunuamnifameosia PUT) dodu PUT
wiailowwsUavieaindignontuduios

2.4.3 1sMUANLIIRY (Voltage-controlled oscillator) liunléiduasasueg
Lam%ammﬁiﬂmsﬁ?wwmﬂmnmHﬁiﬁ’lum'smuaummﬁ'wamwiLwﬁ%'ﬁd’lEjﬁamﬂif
éhLﬁuﬂ‘amﬁl,m'immmLLSdﬁuw’SalmIamm'iﬂmaﬂmwsﬂaﬁhLULmaéLﬁaLLiqﬁuluﬁamaa
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VYIUAEIUDIF Y Y8 Lﬂ‘%"awmaﬁﬂa"q“uaqé’i’zgtgwmsﬁwmwmaﬁwé’wmaw"+°m ATULN
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B\ (2-1)
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Gain=
Gain = AT 1VEE
Pout = MAuaddanaidiaan
Pin = fasaedtyy duiiaad
2.6 M3InUszANSAWVDY Power Amplifiers
2.6.1 Output Gain
onsINSueYsd LaEN 1T InU T ANEMNB AT BTN E Ty 1

2

dunnnazinlumize dBm-awsasgesuteluyaunislasail

G =10log,,(10) (2-2)
G = Madlumiae dB
P = Adslume W
d7u dBm = dnsinsueenaIesdyaisuiu 1 mw
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vile A fwihedlu dBm
LﬁE) GlmW= G at Imw

el RN G 1mw
G = 10-10g,(0.01)
E=g% dB
dounualu(28) aliA - 10l0g,5(0.01)/10l08,5(0.01)
A= 0dBm

W3BaIMATONT A = 10logro(1000P)
shahadledya it 100 rmWazdmaingy 20 dBmuasinmruanlse i

A =-10-log,,(1000P)

A = 10100, (1000x100x107)

A =20 dBm
srariuFsldniae dem lumsdaiseansamues output gain InBtATaTE e Ay LA
flamiandszritemeF adsosnias g nand Aty fdslumds demes
WAn ST 2120
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inpUt 200 vy 3 eUtpur 2W

8
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JUT 2.20 wdnnsueaeta s Power Amplifiers
INFUN'2.20. 1 dtyiy rudadiinngs 200 mwuasdma mdseaniinids 2 W ile
wWaruliaglumite dBmfie-23 dBrmitas 33 dBmmwaduwdnstLASaanenailfdauene
Wiy 10 dBm anunsaduifedsnis Ao lUT
Gain(dBm) = Output(dBm) — Input(dBm) (2-4)

2.6.2 Power add efficiency
uinuszansnmussmsvensdygauiiiandy assoesuiefaunse

b

malu _—
Rpy = (5—)%100% (2-5)

supply
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nea B Power add efficiency
8 Madsdyqudsosan dBm
8 Masdyadatn dBm
! [} s rd’ v dJ a
Vsipty AR AAMUaNAnandauliaissesdnyyio

Power add efficiency ifunasialugnmdidiniuanduuiousum
sedngitoulvinms filuites RESEunnEniazifuagasitlamdsiniluntsvineus
Fau enwsadndfoRt g (V5o (ieli993vin Seitasdoussansnmueaio
Y15y 29957 sEAvEnTnAasiien Power add efficiency itiiradla]

2.6.3 Total efficiency
Wunisiaussavinmlnssaue iniesendrdasdoynia amnso
o5UIb LS msatinsdaslUi
AN (2-6)

2

tor
supphy

NpA #o Power add efficiency

P,  As mdwdyaudieen dBm

VS ohl | D mmmshaﬁ’nﬁﬁﬂauﬂlﬁm%wmﬂé’mmm

Total efficiency \Wumsiauseansnmuosduauidiven eutuany
snsfndlwiidendlifataseodnam s itlszansnmansinTotal efficiency il
A[3]

2.7 S-Parameter

aswsinesduisnsiduvselowdlunsianim s inesises siEnnseting
ﬁﬁgmmméﬁaﬂﬁawamﬁ (Box Circuit) Gslundasmasannsaiiuldvaraate iy i
fum unaaiieni fdulse Wemanthinsessaie Tavazauludiistaya
17 (Input) waznasuvestoaiwasan (OUtpul).wadt Taslialaiweslundesasiu
wasuuule

Box Circuit
Port 1 Port 2

5U#1 2.21 Box Circuit
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S-Parameter 1{ASNNTIRUsEAME AMNITIOY Tnedadyananfissninumiieadn
IU’Lummmﬂmnuummnaaumsmauauadmaﬂauammmwaumavwaim TosfiAnszua
A8 ﬂna'malwﬁwaxwa]ﬁmﬂugmwwamauwLmumelﬂmaaamd (Wosa 1uay wasn 2)

ammﬁnﬁamwnﬁuLﬁaqaﬂaa’aﬁwmmﬁum Lﬁaﬁﬁmmmﬁu%’ﬂﬁﬂmw\l ﬁ
W3R 1 (Fuaiy) %uﬁmmmtmmuwavwaunauaanumwasm 1 LLauiJﬁﬁlJiU’mMﬁ
dsriulufivesn 2 (Wanwane)

— AN

Port | Transmittion line
AVAYAY

UM 222 woiinssuvesdunanieviinsdsduanalummise

NNFUT 222 udmIMsunAinssnYaadiye ol Touilotlenudtynadinesn 1 iiesh
n3edn lUTinese 2 muammmmaaauwmulﬂwwasm 2 WAL UNIE
Nsvioundueani

lo8a 3005 UESUNUYDY S Parameter LaTl

1 s, Aedyanafiazvieundu Tnsaunsomarlawiniy snsdiuves

1
=L

dyanamiayiouinein 1 sedyyiaddudaloluiundsainess «

[

2. S(21) ﬁaﬁ’mmmmma’qaamﬁauﬁ’uammmﬁdqLﬁz’f’l Imammaﬂmﬁﬂ@f

i

Wiy arfmmuma@ammmwm@aﬂwaim 2 maaa}mmwm RIMISTISY
waLisafinesn 1
Tunmanduiudisdaidh TN 2 A11135005U185URUTRN S-

i
o

Parameter 1(;1}@\‘114

.

3. S(22) ADEALYEUNE
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audiagveundu lasannsamaldviiu snsidiunes
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4. (12)ﬂaammma’rmmaaaamwwnuammm aae Imammsamm

LY ] Ly v
1

Ay dnsduvesdygaiideoniinedn 1 edyaaiidadnly

[
=

luiuaiisafinesn 2

'=awnﬁﬂdwﬂwé’aa’zmﬁmmmmiﬂ"wm anulansaunsealui[s]

B 11) =Pl out /Pl in (2-7)
( 1)=P2out/Plin (2-8)

S(22) = P2 out /P2 in (2-9)

S(12) = P¥out’/ P2 in (2 10)

NnanITaziuleda. S-Parameter L“fjumnﬂ‘%'umﬁam #1338 Output Uay Input
Tuneay wa%mﬁﬁmﬂﬁi’mmmma%m S-Parameter 95U fuLun34A Inotladudidfni
wﬂwmmmwaa 5- ParameterLUa&fuﬂaaﬂwmumwwvmaa Impedance “lu Source uay
Load ‘.nummmmaaammmmm’lummmﬂuuﬂ} Tmammmummmmmaamsmaﬂuwaq
Y94 S-Paramater l@dian

i mammmmﬂﬁaulﬂﬁ'] S-Parameter agit/ac gy

Ao lpdinaneniisaiimeainfue S-Parameter li1audlu-S(11), 5(21), 5(22)
way S(12) vessaziunsavesnadulusae

R Lﬁaﬂinuﬁl,ﬂé"au‘lﬂm S-Parameter 9s193euse

AD mammnmaaammmmwuﬂa&mhjmﬂmu A1 S-Parameter lalazdly S(11),
S(21), S(22) way S(12) a)VL'\Ja&ru’LUmunﬁmauauamammmaaLmauLummﬂ

3¢ Luammmmumwm Load LUaau‘lUm S-Parameter 3y Wabusag

fo mammwmumumm Load  wWasulanGul A1 S- Parameter lai19udu

S(11), S(21), S(22) waz S(12) %”LUE!EJ‘LJI‘LJG]’liJﬂ’]‘iaﬂUmuLQW'l“‘UaQLUGlL'Jiﬂ

4. Luammmmumuwaq Source Wiy s- Parameter 9slatiuge
fio Lmamm’mmumumaa Source WasulUa AL AN'\S-Parameter 171213y 5111),
5(21), 5(22) wag S(12) mvtﬂaauwmnmianmu%awwuauummﬂ
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1 uagddoan lae zstlurandwmuiiegluwndsiuiindaynaSource) tay  Z; 1y
ANUAIUYIUTEs Load TauAnyaguditisulddmsunisaenuuy.RE Amplifier R Z= 50
Ohm
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Uil 2.25 Tiawnsuedlela
(A) wdsmadawenUaielinieiy
(B) Yanwanaiilowenlifuidununideniu
(O) mwomaleluaninau
dituisougainaduiiainupaiaininssdiuniidendatalua [Dipole) e
anan YA eivlans il fuasinilsvesianneaaa s 3o M unsns s
A nruuulaluansendu [Halfwave dipole] fyuutussluguil 2.25 ¢ misiliing
unsnszEnBuRdomasadlalUaeS s dufimaAnug i oufaedears Un
fiflrmeia1/a vaIME ARt MpeBNAnR U sl ufuAuE Ui
lleussddnfitnuddmszuaidlyarniigadausniulaluaniinausaduasonaid
Usedngnamne :
lunsiwsnsgasepmaudinisguosaisamnaagn fuuafieisnisiiiu iy
e mAuasg i aduatornplun s i Sl §ifus ol udou
NeuimaladagAuI '

2.8.3 w1s1ime4 (Parameters) Y4880
1.dmn13ve8 (Gain)
inuageIMAReshIdNUTINUMAIIUNsUNdnzaelufian e
ﬁﬂ‘lﬁ‘u&]‘ﬂ8\1?[’1EJEWﬂWﬂLﬁUUﬁUU_%ﬂJ"IleﬁWETN"I‘LmﬁLLWi'ﬂ‘JﬁJ’?EI‘luﬁﬁ‘WldLﬁU?ﬁUﬁ?i:f‘ﬁ%5“5’1’]\1
wiriuuayeundenupiiuyesgainia  (Point  source) wioawomelelulnsia
(1sotropic) awenrlelelnsUaduameanelugauedfilifeddumafuatsunouns
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uwsnszneduguvsananfiedndimdsumsunsnsaewhfuluyniiansdandiuves
UTinamasnuiendigDirective gain Tun1su Directive gain vasasaniasusuusnly
MUTUAIENIIIE@1E9IN AT T IS NIUAEAAN NALAT M UR DI AUV B TRl
Tadudeluffuamusinamduanaeeinidlelelvnslaissesioafunaztoumd:
s wailduiisusasdwlfidu Directive eain Feazfldwinni 1 awe
a1sa1nlaluaniues Directive eain 98tUABuudanuALe I LduALe1/2 Sy
1.64 uaze1ue1d 8 Anw 7.1 Avaniiialusinimiaime il fuaisernialis
louuudesiinus3.2" war 17.4 mmmu-\]uwmmwmnmlunlmmuﬁaumumm
ms;mmmﬂmuufdamf]LmeLnummﬁ‘kmmmmmwwwanmLﬂum Directive gain gagn
UNATIBNINLTENTIAN N IITEINE (Directivity) 71id

2. 893759880189 (Power gain)

Tunsdrdnsinsueneidalintnisuduidsumdunuitdeudiasennia
ﬁ‘.‘;’mﬁa‘lﬂﬁﬁwmmL’ﬁ’uauwuluﬁﬁmawuwﬁ'nﬁisazmqLvhﬁ’umﬁuF-ﬂ"lmflm,%mmmaa
dngonAInssIUE AR US A G arudidanare e iaades

P
Power Gain=10 iog(;)’—)(dB) (2-11)
!
Pr =" MAwea0en a8 1983 (@ASFI)
Pt = f1sedaigeIni@nvaday

3. anusuviuluaigenia
AUAIUNTUREENEEN N [Ra] UsE Ao Usman U@ unIuae I8 Iua o ALy

2
o et

FIUNIUL NN SN IS T OPAY L [Rr) YART WIS mmﬂawamm%ﬂw”ﬂ%ﬂumau
u,ajLwﬁnlwﬁWLLazﬂawuﬁmmmff{ﬁwummmqmaaluamammmmmumuma
Lms'm“maﬂ?{uﬁmummﬂé’mwa'awaaﬁ'}é’mumﬁLLW'ﬁ'nsxmasiaﬁné’aaawaamxLgaﬁﬂm
ﬁaummmumumaamiamLﬁa’LuawmmﬂmmmﬂmiamawawamaLﬂzjumimamsa
niolalsuaniile, auawaﬂﬂamammﬂlmwa ASTuaELanR (eddy current) A1
mummluiamwaq’lnamammm“ﬂummammmmmﬂumumm@@Laamammﬂw
mﬁauﬁ’uﬁﬁawwﬁwuwwuﬁaaegaxwindawﬂawnmfﬁ’uﬁuﬁummmL?Umfn Rd ms1zaztuAIm
aunuluaisainig

R,=R +R, (2-12)
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a wa o v o a8 a v o g w "o
Tumaidelilaaeonianiuszsansnmgeazionili Rd dAfes
< = Y a a v
ngalaifisuiuRrlaeUszavinmvasangoiniamilaan

R

r

n=——"——
R +R, (2-13)

4. LUUMIRGATEDIN A

wUwiIndvesmeininfat ey bfiese nielaeuiRadlunnsgui
Avuansadashaud iseainandinaiinuauiisaedluniildmildaeliseain
ﬂmauﬁ'ﬁfffaammul’iﬁmmﬁnaN%uﬁﬂﬁﬂmauﬁ”ﬁmdwﬁﬁﬂ”LUmn’z'J'aﬁmummmgmwiu
SunmBuiuaud, JUlvunsunsnseaty, Tuldnd, Wnatlsidu, inu, uasUsvansamues
mmwimzmaﬂﬁjmﬁaamﬂqmauﬁ'ﬁc‘iw‘]'uaamEJam1ﬂh}mﬁauuUaomummfﬂuﬁ’nwm
Lﬁmﬁuﬂxwuﬂé’aﬁuﬁqlﬁmminﬁwuﬂLmuﬁ"’mﬁ'mmqmauﬂ’ﬁadw’iﬂadﬁmﬁqlﬁﬁaéfaaﬁ
manwualidulilrmnsuszandldouusazedliunistiauaudfvesguiuunis
Uwsnsy 9 pAusRkaUTuULIAs Tl uiRTv uRLVURIns Uasao I HuUUZ L ULERS
(Pattern bandwidth) Aof1aTutiansissvidan i ilasuanasaienils (half
power] srng 1R lUAAN 1M SUNIATIITBRGUASAR 3188 AT USTE it uaas ann e
laluauSoadean e nszaredasannsasudayainein VHE wiuda mimine 56 MHz &
216 MHz 3geuoiniakuuuan (loop antenna) Ld 950 UHF wuudindnsiddaus 470
MHz {1 1000 MHZz Wagsdasanunag 3 snda duunsinsvasmsniniailfuslngning
ﬁau,é'qmamnwﬂﬁ%‘fn‘lﬂa"nﬁ@ﬁLfJumamnmﬁﬁUixﬁm%mwLLéﬁqﬂﬁwa%’Uﬁ@mmlﬁmes
ondetpTsufianlag:
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3.1.1 Biased clampers

\ S‘Uﬂ ) 5 Biased clampers
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3.2 voltage controlled oscillator(VCO)
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3.3 N1598NLUUINRT RF Power Amplifier
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Parameter Vs = 5V 7 Unit
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A5 3.2 ANALTRYDY MGA-30489

Parameter Vs = 5V Unit
Frequency Range 0.45-2.5 GHz
Gain 15.5 dBm
Gain Variation Over Temperature 0.03 dB/c
Noise Figure ' 3 dB
Supply Current (lcg) 97 mA
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ANALOG
DEVICES

20 MHz to 1.0 GHz IF Gain Block

ADL3336

FEATURES

Fixed gain of 20 dB
Operation from 20 MHz to 1.0 GHz
Input and outputinternally matched to 50 0
Integrated bias contral circuit
OIP3
45.0 dBm at 190 MHz
49.0 dBm at 380 MHz
Noise figure
2.6 dB at 190 MHz
2.7 dB at 380 MHz
P1dB of 19.6 dBm at 190 MHz
Single 5V power supply
Low quiescent current of 105 mA
MSL-1 rated SOT-89 package
ESD rating of +2 kV (Class 2)
Pin-compatible with the 16 dB gain ADL5535

GENERAL DESCRIPTION

The ADL5536 is a 20 dB linear amplifier that operates at
frequencies up to 1 GHz. The devicecan-be used in awide
variety of cellular, CATV, military, and instrumentation

equipment.

The ADL5536 provides the highest dynamic range available
from an internally matched IF gainblock. This is accomplished
by providing extremely low noise figures and very high QIP3
specifications simultaneously across the entire 1 GHz frequency
range. The ADL5536 also provides extremely flat gain and P1dB
over frequency, which are stable over temperature, power supply,
and {rom device to device,

The device is internally matched to 50 (0 at the input and output,
making the ADL5536 very easy toumplement in a wide variety
of applications. Only input/output ac coupling capacitors, power
supply decoupling capacitors, and an external inductorare
requirec:l for operation.

ficense is granted by implication or otherwise under any patent or patent rights of Analog Devices.
Trademarks and registered trademarks are the property of their respective owners.

FUNCTIONAL BLOCK DIAGRAM

GND
(2)

ADL5536

LT T BT

g

RFIN.  GND  RFOUT 2
Figure 1.

The ADL5536 is fabricated on a GaAs HBT process and has an
ESD rating'of 2 kV-(Class 2). The device is assembled in an
MSL-1 rated SOT-89 package that uses an exposed paddle for
excellent thermal impedance.

The ADL5536 consumes only 105 mA on a single 5V supply
and is fully specified for operation from -40°C to +85°C.

The ADLS5536 is also pin-compatible with the 16 dB gain
ADL5535. Fully popilated evaluation boards are available

for each amplifier.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700  ©2010-2013 Analog Devices, Inc. All rights reserved.
Technical Support www.analog.com
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ADL3536

SPECIFICATIONS

Vee =5V and Ta = 25°C, unless otherwise noted.

Table 1.
Parameter Test Conditions/Comments Min Typ Max Unit
OVERALL FUNCTION
Frequency Range 20 1000 MHz‘
FREQUENCY = 20 MHz
Gain 20.2 dB
Output 1 dB Compression Point (P1dR) 18.0 dBm
Output Third-Order Intercept (OIP3) 4f=1 MHz, output power (Pour) = 3 dBm pertone 39.5 dBm
Second Harmonic Pour = 0 dBm -59.72 dBc
Third Harmonic Pour=0 dBm -89.1 dBc
Noise Figure 5 dB
FREQUENCY =70 MHz
Gain 20.1 dB
vs. Frequency +50 MHz +0.10 dB
vs. Temperature —40°C s Tas +85°C +0.20 dB
vs. Supply Voltage 475V 10525V +0.07 dB
Output 1 dB Compression Point (P1dB) 19.6 dBm
Output Third-Order Intercept (OIP3) Af =1 MHz, output power (Pour) = 3 dBm per tone 41.0 dBm
Second Harmonic Pour =0 dBm -63 dBc
Third Harmonic Pour =0 dBm -88 dBc
Noise Figure 2.4 dB
FREQUENCY = 190 MHz
Gain 18.8 19.8 20.8 dB
vs. Frequency #50 MHz +0.06 dB
vs. Temperature J —-40°C < Ta < +85°C +0.19 dB
vs. Supply Violtage 4.75V t0 5.25V +0.07 dB
Output 1 dB Compression Point (P1dB) 186 19.6 dBm
Output Third-Order Intercept (OIP3) Af =1 MHz, output power (Pour) = 3 dBm per tone 45.0 dBm
Second Harmonic Pour =0 dBm -59.6 dBc
Third Harmonic Pour=0dBm -90.4 dBc
Noise Figure 2.6 dB
FREQUENCY = 380 MHz
Gain - 184 194 204 dB
vs. Frequency +50 MHz +0.10 dB
vs. Temperature ~40°C< Ta < +85°C +0.20 dB
vs. Supply Voltage 4.75Vt05.25V +0.08 dB
Output 1 dB Compression Point (P1d8) ) g 18.7 19.7 dBm
Output Third-Order Intercept (OIP3) AT Mlllz, output power (Pour) = 3:dBm per tone 49.0 dBm
Second Harmonic Poyr = 0 dBm -61.4 dBc
Third Harmonic Pour = 0 dBm -77.2 dBc
Noise Figure 27 dB
FREQUENCY = 748 MHz
Gain 18.5 dB
vs. Frequency +50 MHz +0.14 dB
vs. Temperature —40°C < Ta = +85°C +0.23 dB
vs. Supply Voltage 475V 10525V +0.09 - dB
Output 1 dB Compression Point (P1dB) 19.7 dBm
Output Third-Order Intercept (OIP3) Af =1 MHz, output power (Pour) = 3 dBm per tone 42.5 dBm
Second Harmonic Pour = 0 dBm ’ -53.2 dBc
Third Harmonic Pour = 0 dBm -70.7 dBc
Noise Figure 2.7 dB

Rev. A | Page 30f 16




ADL5536 Data Sheet
Parameter Test Conditions/Comments Min Typ Max Unit
FREQUENCY = 900 MHz
Gain 18.5 dB
vs. Frequency +50 MHz +0.14 dB
vs. Temperature —40°C < Ta < +85°C +0.23 ds
vs. Supply Voltage 4.75Vt05.25V +0.10 dB
Output 1 dB Compression Point (P1dB) 19.9 dBm
Output Third-Order Intercept (OIP3) Af =1 MHz, output power (Pour) = 3 dBm per tone 41.5 dBm
Second Harmonic Pour=0dBm -64.9 dBc
Third Harmonic Pour =0 dBm -68 dBc
Noise Figure 2.7 dB
FREQUENCY = 1000 MHz
Gain 101 JB
vs. Frequency +50 MHz +0.14 dB
vs. Temperature —-40°C < Ty <+85°C +0.23 dB
vs. Supply Voltage 4.75Vt05.25V +0.10 dB
Output 1 dB Compression Paint (P1dB) 19.7 dBm
Output Third-Order Intercept (OIP3) Af =1 MHz, output power (Pour) = 3 dBm per tone 40.5 dBm
Second Harmonic Pour =0 dBm -548 dBc
Third Harmonic Pour=0dBm —66.6 dBc
Noise Figure 28 dB
POWER INTERFACE
Supply Voltage (Vcc) 4.5 5.0 25 \"
Supply Current 105 122 mA
vs. Temperature Gatlps Tabant-85"C +2.0 mA
Ve =5V 0.53 W

Power Dissipation

Rev. A |Page 4 of 16
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TYPICAL SCATTERING PARAMETERS (S-PARAMETERS)

Vg = 5V, Ty = 258G,

and the effects of the test fixture have been de-embedded up to the pins of the device.

Table 2.

Frequency s11 s21 s12 522

(MHz) Magnitude (dB) | Angle (°}) | Magnitude (dB) Angle (°) | Magnitude (dB) | Angle (°) Magnituqs{dB) Angle (°)
20 -14.53 -120.58 20.45 171.91 -22.63 +7.79 -16.26 ~139.94
70 -19.07 -156.59 20.01 172.48 —22.66 +0.45 -16.29 —-164.26
120 -19.61 -160.48 19.91 169.98 ~22.65 -1.59 -16.26 —~166.95
190 -19.62 -159.92 19.84 165.55 =22.64 —3.78 -16.06 —-165.90
240 -19.43 -157.66 19.77 16237 —=22.63 -522 -15.84 -164.33
290 —-19.04 -155.64 19.74 159.05 —-22.62 —6.64 -15.58 -162.72
310 -10.70 —-153.97 19.05 155.59 --22.62 —=7.93 —~15.28 —-161.62
390 -18.37 —150.66 19.54 152.48 =22.59 =9.34 -14.97 -159.87
440 -17.83 —-149,87 19.50 149.29 =22.57 -10.74 -14.53 -158.25
490 -17.32 -149.82 1941 146.05 =22161 -12.05 -14.14 -158.63
540 -16.88 -149.,59 19.34 142,73 =22.61 -13.36 =13.80 -158.50
590 -16.51 =148.73 19.22 139.62 —-22.59 -14.66 —13.47 —158.24
640 —-16.06 -148.92 19.14 136.53 —22.59 -16.00 =13.12 -158.50
690 =502 —-14926 19.04 133.27 =22.59 -17.30 -12.80 -158.89
740 -15.37 -149.29 18.92 130.33 —22.58 —18:61 -12.51 -159.33
790 —15.04 -149.83 18.82 127.22 —2257 -19.92 =-12.23 -159.94
840 —14.73 -150.32 18.70 124.22 -2257 -21.26 =11.96 -160.63
900 —14.35 -150.,94 18.57 120.78 —22.56 =22.85 -11.65 ~161.64
950 -=14.10 -151.64 18.44 117.74 —22.56 =24.21 —-11.42 -162.56
1000 —13.83 -152.27 18.32 115.01 ~22.56 =25.53 ={1.1% —-163.52
1050 —13.59 -153.23 18.21 112.08 -22.55 —26.89 —10.99 —-164.55
1100 -13.38 -153.86 18.06 109.34 -22.56 —28.24 =10.80 —-165.66
1150 —13.16 =154.76 17.96 106.63 —-22.55 =29.58 -10.63 -166.70
1200 =1299 =15557 1/.82 103.80 -22.55 =30.95 -10.47 -167.80
1250 1237 =156.33 17.69 101.33 —-22.54 =32.33 —10.30 -168.91
1300 -12.61 =15%32 w87 98.53 =22.5% -33.74 -10.16 =170.07
1350 - —-12.44 -158.19 17.44 95,98 ~22.56 —-35.12 =10.03 -171.34
1400 -12.30 -159.08 7 X2 93.44 <2257 -36.43 —9.92 -172.44
1450 -12.17 =159.85 1719 90.86 —-22.56 —37.74 ~9.81 -173.47
1500 -12.01 =160.65 17.06 88.41 —22.56 ~39.12 -9.70 —-174.66
1550 -11.89 ~161.57 16.95 85.90 —-22.56 —-40.49 -9.59 =175.76
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ADL3536
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ABSOLUTE MAXIMUM RATINGS

Table 3.

Parameter Rating

Supply Voltage, Ve 6.5V

Input Power (Referred to 50 () 20dBm
Internal Power Dissipation (Paddle Soldered) | 650 mW

0,4 (Junction to Air) 30.7°C/wW

Bic (Junction to Paddle) 5.0°C/wW
Maximum Junction Temperature 150°C

Lead Temperature (Soldering, 60 sec) 240°C
Operating Temperature Range =40°C to +85°C
Storage Temperalure Range ~65°C t0+150°C

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at these or any
other conditions above those indicated in the operational
section of this specification is not implied. Exposure [0 hsolute
maximum rating conditions for extended periods may affect

device reliability.

ESD CAUTION

A
ALad\

ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features
patented or proprietary protection circuitry, damage
may.occur-on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to
avoid perfermance degradation or loss of functionality.
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

REIN[ 1|

ADLS5536

oo [2]| ropview || |ono
(Not to Scale)

RFOUT 3|

NOTES

1. THE EXPOSED PADDLE IS
INTERNALLY CONNECTED TO GND
AND MUST BE SOLDERED TO A LOW
IMPEDANCE GROUND PLANE,

08673002

Figure 2. Pin Configuration

Table 4. Pin Function Descriptions

Pin No. | Mnemonic Description

1 RFIN RF Input. This pin requires a de blocking capacitor.

2 GND Ground. Connect this pinto alow impedance ground plane,

3 RFOUT RF Output and Supply Voltage. A dc bias is provided to this pin through an inductor that is connected to the
external power supply. The RF path requires a dc blocking capacitor.

(2) Exposed Paddle | | Exposed Paddle. The exposed paddle is internally connected to GND and must be soldered to a low impedance
ground plane.
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ADL5536

TYPICAL PERFORMANCE CHARACTERISTICS
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BASIC CONNECTIONS

The basic connections for operating the ADL5536 are shown in
Figure 16. Recommended components are listed in Table 5. The
input and output should be ac-coupled with appropriately sized
capacitors (device characterization was performed with 0.1 uF
capacitors). A 5 V dc bias is supplied to the amplifier through
the bias inductor connected to REOUT (Pin 3). The bias voltage
should be decoupled using a 1 uF capacitor, a 1.2 nF capacitor,
and a 68 pF capacitor.

GND vCC
é} 7-cé
>—ﬂ—<|7
1)F
\ '—CI:S
(2) ) GND =
[ ca
ADLS5536 sapFQZ
L1
e 470nH
(=]
Tl 2 o3
RFIN oy z I Eg o ca RFOUT
o

% 0.1pF 0.1pF g

Figure 16. Basic Connections

086TIONS

Table 5. Recommended Components for Basic Connections

SOLDERING INFORMATION AND RECOMMENDED
PCB LAND PATTERN

Figure 17 shows the recommended land pattern for the ADL5536.
To minimize thermal impedance, the exposed paddle on the
package underside, along with Pin 2, should be soldered to a
ground plane. If multiple ground layers exist, they should be
stitched together using vias. For more information about land
pattern design and layout, refer to the AN-772 Application
NoteyA Design and Manufacturing Guide for the Lead Frame
Chip Scale Package (LFCSP).

0.635inm

1.50mm

0887301

[———————— J.00mm

Figure 17. Recommended Land Pattern

Frequency i TE L1

c4 €5 cé

20MHzt01000MHz [ 0.0 F |01 F

470 nH (Coilcraft 0603LS-NX or equivalent) 68 pF 1.2nF 1 pF
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ACPR PERFORMANCE

Figure 18 shows a plot ol the adjacent channel power ratio
(ACPR) vs. Pour for the ADL5536. The signal type used is a
single wideband code division multiple access (W-CDMA)
carrier (Test Model 1-64). This signal is generated by a very
low ACPR source. ACPR is measured at the output by a high

dynamic range spectrum analyzer that incorporates an instru-

ment noise-correction function. At an output power level of
+8 dBm, ACPR is still very low at ~65 dBc, making the device
suilable for use in driver applications.

-30
40
3B0MHz /
50 —
Y
m
Z &0
-60 | —— 190MHz SOURCE POWER
o
a OUTPUT REFERRED ' 190MHz
<
-70 o hsé
S
-80 f=— | ‘h‘-f“'-
380MHz SOURCE POWER 7|
OUTPUT REFERRED
—gp 1 I I 4
=5 3 N G e /57009001

DA5TI020

Poyr (dBm)

Figure 18. ACPR vs. Pour, Single W-CDMA Carrier (Test Model 1-64)
at 190 MHz and 380 MHz

ERROR VECTOR MAGNITUDE (EVM) PERFORMANCE

Error vector magnitude (EVM) is a measure used to quantify the
performance of a digital radio transmitter or receiver. A signal
received by a receiver has all constellation points at their ideal
locations; however, various imperfections in the implementation
(such as magnitude imbalance, noise floor, and phase imbalance)
cause the actual constellation points to deviate from their ideal
locations: The ADL5536 shows excellent performance when used
with highersordermodulation schemes, such as a 16 QAM,
Figure 19 illustrates the EVM performance of the ADL5536 when
driven with-a 16 QAM 10 Msym/s signal. Degradation of the EVM
performance starts to occur at an output power of +12 dBm.

-20
22 380MHz
~24 T‘
190MHz
-2
bl
. 28
g /
el
=30
= 380MHz SOURCE POWER
-32 OUTPUT REFERRED
190MHz SOURCE POWER [
=34 = "OUTPUT REFERRED / \{
36 -
e
38 A U\Jﬁ“.
% L
_40 \ —///‘—\‘/
3 5 7 9 11 13 B 1w
Poyr (d8m) - §

Figure 19. EVM Performance vs. Pogrwith a 16 QAM, 10 Msym/s Signal
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EVALUATION BOARD

Figure 20 shows the evaluation board layout, and Figure 21
shows the schematic for the ADL5536 evaluation board. The
board is powered by a single 5 V supply.

GND vCC

The components used on the board are listed in Table 6.
Power can be applied to the board through clip-on leads
(VCCand GND).

COMPONENT S1DE

08-A01907-01
REY A
RFIN ca RFOUT
uil}_ o ,5’:
L 1uF 8
Figure 21. Evaluation Board Schematic
&
Figure 20. Evaluation Board Layout (Top)

Table 6. Evaluation Board Components

Component ] Description Default Value

1,02 ACcoupling capacitors 0.1 pF, 0402

£y DC bias inductor 470 nH, 0603 (Coiicraft 0603LS-NX or equivalent)

VCC, GND Clip-on terminals for power supply

C4 Power supply decoupling capacitor 68 pF, 0603

s Power supply decoupling capacitor 1.2 nF, 0603

6 Power supply decoupling capacitor 1 uF, 1206
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‘ADL5536

OUTLINE DIMENSIONS

1.60

0.44 e

():ﬁ__] L-‘J LNZ § = Espvew

0.32

03:42.2013C

COMPLIANT TO JEDEC STANDARDS TO-243

Figure 22. 3-Lead Small Outline Transistor Package [SOT-89)
(RK-3)
Dimensions shown in millimeters

ORDERING GUIDE

Model' Temperature Range Package Description l Package Option
ADLS5536ARKZ-R7 —~40°Cto +85°C 3-Lead SOT-89, 7"Tape and Reel RK-3
ADL5536-EVALZ Evaluation Board ~

' Z = RoHS Compliant Part.
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MGA-30489
0.25W Driver Amplifier

Description

Avago Technologies's MGA-30489 s a 025W highly
dynamic range Driver Amplifier MMIC, housed in a SOT-89
standard plastic package. The device features excellent
input and output return loss, highly finear performance.
The device can be easily matched-to obtain optimum
power and linearity.

MGA-30489 is especially ideal for 5062 wireless infrastruc-
ture application such as Cellular/PCS/W-CDMA/WLLand
and new generation wireless technologies systems in the
250MHz to 3GHz frequency range applications. ~ With
high IP3 and low noise figure and wideband operation,
the MGA-30489 may be utilized as a driver amplifierin the
transmit chain and as a second stage LNA in the receive
chain.

Pin connections and Package Marking
W\
30X

#2[,_ J #3Lj Bl ® #

RFout RFout -~ GND RFin

L

ol

RFin GND

Top View Bottom Viéw
Note :

Top View : Package marking providesorienation and identification
“30" = Device Code

"X" = Date Code character indentifies month of manufacturing

2
| Aza

Attention: Observe precautions for }
handling electrostatic sensitive devices,
ESD Machine Model = 80V

ESD Human Body Model = 350V

Refer to Avago Application Note A004R:
tlectrostatic Discharge, Damage and Control,

LhvaGo

TECHNOLOGIES

Features

e ROHS compliant

 llalogen free

»  Very high linearity at low. DC bias powerl1]

s Low noisefigure

* High OIP3

» - Advanced enhancement mode PHEMT Technology
e Excellent uniformity in product specification

¢ SOT-89 standard package

Specifications

At 1.9GHz, Vdd = 5V, Idd = 97mA (typ) @ 25°C
s OIP3=39dBm

* Noise Figure = 3 dB

s Gain=.1334d8

s P1dB=23.3dBm

e IRL=15dB, ORL =14.5dB

Notes:

1. The MGA-30489 has a superior LFOM of 13dB. Linearity Figure of
Merit (LFOM] is essentially OIP3 divided by DC bias power. There are
few devices in the market that can match its combination of high
linearity and low noise figure atthe low DC bias power of 5V/97mA.

VD

zt
¢ %
EE"
L

- ---—H——J D F ==
REIN € ¢ RFOUT

Figure1. Simplified Schematic diagram



MGA-30489 Absolute Maximum Rating [1] Thermal Resistance

Absolute Thermal Resistance 3]

Symbol Parameter Units Maximum (Vg =5.0V) 6 = 50.50°C/W
Id, max Drain Current mA 180 Notes:

- 1. Operation of this device in excess of any of
Vd max _ Devices voltage, RF output to ground v 8.4 these limits may cause permanent damage
Pdiss Power Dissipation [2] mw 1512 2. Source lead temperature is 25°C. Derate

19.8mW/°C for TL > 54.56°C

Pin, max CWRF Input Power dBm 24 3. Thermal resistance measured using 150°C Infra-
T}, max Junction Temperature °C 150 Red Microscopy Technique.
Tstg Storage Temperature °C -65to 150

MGA-30489 Electrical Specification [4!
Tc=25°C, Zy = 508, Vg= 5V, unless noted

Symbol Parameter and Test Condition Frequency Units Min. Typ. Max.
lds Quiescent Current N/A mA 80 97 120
NF Noise Figure 0.45GHz 2.8
0.9GHz dB 8
1.9GHz 5 3 36
2.5GHz 3%
Gain Gain 0.45GHz 19.3
0.9GHz dB 16.5
1.9GHz 11.8 13.3 14.8
2.5GHz 12
OIP3 5] Output Third Order Intercept Point 0.45GHz(2) 40.5
0.9GHz( dBm 40.5
1.9GHz(2) 36.5 39 -
2.5GHz(2) 39
P1dB Output Power at 1dB Gain Compression 0.45GHz 23.3
0.9GHz dBm 235
1.9GHz 22.5 233 5
o 2.5GHz 28
PAE Power Added Efficiency at P1dB 0.45GHz 44
- 0.9GHz % 43
1.9GHz 40 -
- ) 2.5GHz 37
IRL Input Return Loss 0.45GHz 10.5
0.9GHz dB n
1.9GHz 15
. ) B 2.5GHz 18
ORL ~ Output Return Loss 0.45GHz 9.5
0.9GHz dB 12
1.9GHz 14.5
2.5GHz 12
1SOL Isolation 0.45GHz 29
0.9GHz dB 28
1.9GHz 255
. . N 2.5GHz 24
Notes - -

4. Measurements obtained from a test circuit described in Figure 43,
5. OIP3 test condition: F1 - F2 = 10MHz, with input power of -10dBm per tone measured at worst case side band.



MGA-30489 Consistency Distribution Chart [1.2]

LF’IL

80 90 100 110

T T T T

12

Figure 4. Gain @ 1900MHz, 5V, 97mA Figure 5. 0IP3 @ 1900MHz, 5V, 97mA

Figure 6. P1dB @ 1900MHz, 5V, 97mA

Notes:

1. Data sample size is 3000 samples taken from 2 different w
values anywhere between the upper and lower limits

2. Measurements are made on production test board which represents a trade-off between optimal Gain, NF, OIP3 and OP1dR Circuit losses have

beerrde-embedded from actual measurements,

afers and 2 different lots. Future wafers allocated to this product may have naminal



MGA-30489 Application Circuit Data for 450MHz

Te=25°C,Vg=5.0V, Ig= 97mA
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Figure 7. 01P3 vs Frequency and Temperature
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Figure 9. Gain vs Frequency and Temperature
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Figure 8. P1dB vs Frequency and Temperature
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Figure 10. IRL vs Frequency and Temperature
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Figure11. ORL vs Frequency and Temperature

Figure 12. Isolation vs Frequency and Temperature



MGA-30489 Application Circuit Data for 450MHz (cont'd)

Noise Figure (dB)

W—— . ™ |

150 250 350 450 50 650 750
Frequency (MHz)

Figure 13. Noise Figure vs Frequency vs Temperature
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Figure 15. Current vs Voltage and Temperature
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Figure 14. 01P3 vs Output Power at 450MHz

15.0

2

0.0



MGA-30489 Application Circuit Data for 900MHz
Te=25°C, Vg = 5.0V, Iy = 97mA
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Figure 16. 0IP3 vs Frequency and Temperature
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Figure 18. Gain vs Frequency and Temperature
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Figure 20. ORL vs Frequency and Temperature
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Figure 17. P1dB vs Frequency and Temperature
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MGA-30489 Application Circuit Data for 900MHz (cont'd)

Noise Figure (dB)
01P3 (dBm)

N
o

1.5 | 32 ‘
we— E N L —_l |
000 700 800 9500 1000 1100 1200 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0
Frequency (MHz) Pout (dBm)

T

Figure 22. Noise Figure vs Frequency vs Temperature Figure 23. 01P3 vs Output Power at 1900MHz

Current (mA)

0 =4 W W . i S, N L Ty

0.0 1.0 2.0 3.0 4.0 5.0 6.0

Voltage (Volt)

Figure 24. Current vs Voltage and Temperature



MGA-30489 Application Circuit Data for 1900MH;z
Te=25°C, V4= 5.0V, Ig=97mA
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Figure 25. 01P3 vs Frequency and Temperature
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Figure 27, Gain vs Frequency and Temperature
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Figure 29. ORL vs Frequency and Temperature
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Figure 26. P1dB vs Frequency and Temperature
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Figure 28. IRL vs Frequency and Temperature

2200

Isolation (dB)

-28.0
29.0 ———— T
1600 1700 1800 1900 2000 2700

Frequency (MHz)
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MGA-30489 Application Circuit Data for 1900MHz (cont'd)
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Figure 31. Noise Figure vs Frequency vs Temperature
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Figure 33. Current vs Voltage and Temperature
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Figure 32, 01P3 vs Output Power at 1900MHz



MGA-30489 Application Circuit Data for 2500MHz
Te=25°C,Vg= 5.0V, Iy= 97mA

B pesnedvmnmaneey,
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Figure34.01P3 vs Frequency and Temperature Figure 35. P1dB vs Frequency and Temperature
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Figure 36. Gain vs Frequency and Temperature Figure 37. IRL vs Frequency and Temperature
Fis 21
8
91 22
-10 2 23
g =
=12 / - g
S 13 F TS ‘__g'
3y =25
15 26
-16
Meionio— R — . T
2200 2300 2400 2500 2600 2700 2800 2200 2300 2400 2500 2600 2700  -2800
Frequency (MHz) Frequency (MHz)
Figure 38. 0RL vs Frequency and Temperature Figure 39. Isolation vs Frequency and Temperature



MGA-30489 Application Circuit Data for 2500MHz (cont'd)
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Figure 40. Noise Figure vs Frequency vs Temperature
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Application Circuit Description and Layout
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Figure 43, Circuit diagram Figure 44. Demoboard
Bill of Materials
Description
Gircuit ;For 0.45GHz For0.9GHz_ For 1.9GHz For2,5GHz -
Symbol  Size Value Manufacturer  Value Manufacturer  Value Manufacturer ~ Value Manufacturer
ool Gl Yrr I o A 00hm' MR 00hm_ NR N
‘€2 odod <foor © Wilrafh 100pF  MURATA  100pF ~ MURATA 100pF ~ MURATA
@ 0402, NA NR NA NR NA NR NA NR -
c4 0402 . NA®  NR NA NR NA NR NA NR *
C5 0402 NA NR NA NR NA NR NA NR
€6 0402 '\ T00pF © MURATAZ - 100pF -~ MURATA 100pF~ MURATA 100pF | MURATA
7 0402 00hm - NR 00h . /NR 00hm N 00hm’  NR
8 0402 10pE N\ MDRamA 10pF  MURATA 10pF ~  MURATA 27pF  MURATA
CO 0402 0.1uF '\ WUAMA 0.1uF  MURATA 0.IUF MURATA 0.lUF  MURATA _
€10 0603 220F S Y2uF  MURATA 22uF 7 MURATA 22uF  MURATA
U 0a02  NA MR ONOSL NR NA NR NA NR
2 002 NA mR T R— NR " NA NR
3 0402 4mH MURATA  anH TORRTR 10nH  MURATA 30nH  MURATA
B bz A W W W m NR NA  NR -

Note: NR - not required in actual PCB design



Input Matching Circuit

Output Matching Circuit —I

RF;
i 1.T_mag = 0.059, G_ang = -89.56° 1.T_mag = 0.126, G_ang = 94.40°
() 2.T_mag = 0.073, G_ang =-90.26" 2.T_mag=0.011, G_ang =-23.03° O
3._mag =0.146, G_ang = -103.03° 3.T_mag=0.053, G_ang = 79.30° RFout
4.T_mag =0.192, G_ang =-112.93° 4.T_mag =0.170, G_ang = 79.52°

Figure 45. Gamma location for Demoboards

MGA-30489 is a input fully matched and oulput pre-=
matched component. To bias MGA-30489. 3 +5V supply
(Vdd) is connected to the output pin thru a RF choke, L3
(which isolates the inband signal from the DC supply)
The bypass capacitor helps to eliminate out of low band
frequency signals from the power supply,C8, C9 and C10.

The L3 and C8 also acts as the output tuning circuitry.
Blocking capacitors are required for its input (C2) and
output (C6), tevisolate the supply voltage fron: succeeding
circuits. The circuit tapolagy at its output port is changed
to achieve best OIP3 while meeting typical specifications
for other parameters.



MGA-30489 Typical Scatter Parameters
Te=25°C, Vg = 5.0V, Ig= 97mA, Z, = 500

Freq ,Sj.‘I s1 __SH s s 2 512 S12 512 522 522 522 ;
GHz Mag. Ang. dB Mag. Ang. dB Mag. Ang. dB Mag. Ang. dB
0.10 0.186  -45.8 -14.6 11598 159.0 213 0038 37 -28.4 0313 -1739  -10. 1.154
0.20 0.184 -61.3 -14.7 11.028  149.2 20.8 0.038 0.1 . =283 0.300 174.2 -10.5 1.209
030 0.184  -86.6 -14.7 10345 1374 203 0038  -2.2 -283 0.293 1657  -10.7 1.281
0.40 0190  -1039  -144 9.696 1270 197 0038  -2.9 -28.3 0290 1544  -108 1.356
0.50 0.208 1192 -136 9.009 1169 191 0039  -43 -28.2 0.274 1498  -113 1.425
060 0220 1324 132 8378 1075 18.5 0040, 557 280 0.260 1464  -117 1.495
070 0229 laas 128 _ 7793 086 17.8 0.041 6.9 -27.8 0.248 1428 12 1.562
0.80 0235 -1556 __1—?}:_‘7—7807502 \ WA 0.012 8.5 -276 0238 1399  -12% 1.624
(';;O __02}9 "_._-“1-25-5.4 -12.4 6.818 82.6 16.7 0.043 -10.4 -27.3 0.229 137.1 -128 1.681
00 0242 -1766 - -123 6417 753 16.1 0044 122 -22.1 0219 1346  -132 1.731
1.10 0.244 173.5° 123 6.063 (68,1 15.7 0046 - -14.5 268 0212 1320 135 1.775
120 0246 1637 122 5756 | 61.3 152 0047 -169 -26.5 0.202 1298 -13.9 1.810
130 0247 154 -12.1 5480 54.7 14.8 0.049 ~ =195 =262 0.194 1225 -14.2 1.844
1.40 0.249 1448  -120 5245 483 144 0,050 . -22.1 -26.0 0184 1255 147 1.869
1.50 0.246 1378 (<1220 5049, 420 14.1 0.052 - -250 -25.7 0172 1191 -15.3 1.885
1.60 0.245 130.2 2.2 4881 356 13.8 0.054 -28.2 <253 0.169 127 L B2 1.887
1.70 0.245 1221 S122 4729 ' 294 135 0056 -31.5 -25.1 0162 109.0 -15.8 1.889
180 0246 11350 0 122 4600 '\ 23.2 133 0.058 | -35.1 248 055 1056 . -16.2 1.886
1.90 0.247 105.1 122 4481 16.9 13.0 0.060  -389 -245 0.147 102.0. - -16.6 1.880
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MGA-30489 Typical Noise Parameters
Te=25°C,Vg= 5.0V, Ig=97mA, Zo = 50Q

Freq (GHz) Fin (dB) Topt Mag ToptAng Ro/Z, Ga (dB)
0.5 2.08 0.298 15.6 0.524 19.67
0.8 223 0.341 139 0.444 17.19
0.9 2.25 0.259 - 253 0.456 16.89
1 231 0.272 24.9 0.446 16.27
15 2.44 0.238 337 0.424 14.10
2 6 13.00
3.5 12.27
3 12.11
35 11.67
4
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Part Number Ordering Information

Part Number No of Devices  Container
MGA-30489-BLKG 100 7" Tape/Reel
MGA-30489-TR1G 3000 13" Tape/Reel

50789 Package Dimensions
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E: f -
i 7 o ! { fel
{ ’ i i P,
t 81 el i |
. R A
11 - o ; HALF ETCHING - MATTEFINISH
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[ 4 i .
5 )
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1 = \’
A " ; 5 1
aVlk. ] O C ATl [ - }
' . : g 1N
) L \ - POLISH
] 3 q
- b1 -
N Dimensions in mm Dimensions in inches
Symbols Minimum Nominal Maximum  Minimum Nominal Maximum
v % 1.40 150 1.60 0.055 0.059 0063
L 089 1.04 120 00350 0041 0.047
N, W8] 9] b 0,48 0.014 0.016 0018
. T ey, 041 047 053" 0016 0018 0030
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o1 a0 160 175 o005 o6z 0060
o 145 165 1.60 0055 0.062 0.069
B 3.94 o 4.25 0.155 S oaer
B 240 2.50 260 0094 0.098 0102
s e 2.90 00 30 0114 0118 0122
S 085 075 08 0026 0030 0034
: e 1.40 1.50 1.60 0.054 0.059 0.063




Device Orientation

REEL

USER FEED

DIRECTION COVER TAPE

Tape Dimensions
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SECTION A - A

Ao =4.60
Bo =4.90
Ko=1.90

N
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DIMENSIONS IN MM

NOTES:
.10 SPROCKET HOLE PITCH CUMULATIVE TOLERANCE £0.2

2. CAMBER IN COMPLIANCE WITH EIA 481
3. POCKET POSITION RELATIVETO SPROCKET HOLE MEASURED
AS TRUE POSITION OF POCKET, NOT POCKET HOLE



Reel Dimensions — 13" Reel
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CRYST E K Voltage Controlled O« -VCO
M

ICROWAVE CVCOS55BE-1765-1900

A DIVISION OF CRYSTEK CORPORATION

NS

PERFORMA & ATIO
Lower Frequency: 1785 MHz
Upper Frequency: 1900 MHz
Tuning Voltage: 0.3 47 VvDC
Supply Voltage: 475 5.0 525 VDC
Output Power: 0 +2.5 +5.0 dBm
Supply Current: - 35 MA
Harmonic Suppression (2" Harmonic). -15 dBc
Pushing ' 2.0 MHzN
Pulling, all Phases: 3.0 MHz pk-pk
Tuning Sensitivity: 45 3 MHz/NV
Phase Noise @ 10kHz offset: -100 dBc/Hz
Phase Noise @ 100kHz offset: -122 dBc/Hz
Load Impedance: ' 50 Q
Input Capacitance; 50 pF
Operating Temperature Range: -40 +85 *©
LStorage Temperature Range: -45 +90 °C
Phase Noise (1 Hz BW, Typlcaf) Tuning Curve (Typical)
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BEER Ty m. ~123.1232 dBc Mz K s

EERR Y O -142.9535 dBc Hz R

S: 10.MHz . -150.68Q4 dBciH: {

=3 4.7 Ve 1.910430762 GHz

2,006

i
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‘szqa 10 pHz .
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RYSTEK

G
MICROWAVE

A DIVISION OF CRYSTEK CORPORATION

Voltage Controlled O« -VCO
CVCOS5BE-1 785-1900

BOTTOM VIEW SIDE VIEW
[RF]
; -“ Gold Finish 0.465 SQ
)“_ (11.81 8Q) IE
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Crystek Part Number: CVCO55BE-1785-1900 | Release Date: 10-March-08 Specification is subject to change without notice
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RYSTEK

C K
MICROWAVE

Vol

tage Controlled O« or-VCO
CVCO55CL-U925-0970

o

A DIVISION OF CRYSTEK CORPORATION

PERFORMA P ATIO
Lower Frequency: 925 MHz m
Upper Frequency: 970 MHz musnz
Tuning Voitage: 0.5 4.5 VvDC
Supply Voltage: 475 5.0 5:25 vDC
Output Power: +3.0 +6.0 +9.0 dBm
Supply Current: - ) 30 mA
Harmonic Suppression (2" Harmonic). -15 -10 u "dBc
Pushing 157 MHz/N
Pulling, all Phases: 4.4 MHz pk-pk
Tuning Sensitivity: _ 13 MHz/N
Phase Noise @ 10kHz offset: -108 dBc/Hz
Phase Noise @ 100kHz offset: -128 dBc/Hz
Load Impedance: 50 Q
Input Capacitance: 50 pF
Operating Temperature Range: -40 +85 e
Storage Temperature Range: -45 +90 °C

Phase Noise (1 Hz BW, Typlcal) Tuning Curve (Typlcal)
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C RY S TE K|Voltage Controlled O -VCO
M

ICROWAVE CVCOS5S5CL~0925-0970

A DIVISION OF CRYSTEK CORPORATION

BOTTOM VIEW 1 Gold Finish SIDE VIEW
i1 S
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