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ABSRRACT

In this project is to invent a cellular jammer in 900 MHz frequency range. Because there are
some groups of people using these technologies in the wrong ways such as terrorists using them for bomb
ignition or students cheating the exam by phone etc. The phone signal interceptors works by emitting

disturbance signals into the area of frequency where the phone is being used in order to disconnect the in

and out phones.
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v o ¢ o w gq 9 4 - o ' A yy oo
AU ILWYIL‘VI'EJiU'iIf’Nﬂ"IﬁQQ'luﬂi"lﬂwallﬁﬂQﬂQﬂ'JTNL‘UﬁTaQﬂTﬂL‘Wiﬂiz‘ﬂ'lﬂﬂﬁu‘lﬂﬁfuﬂu
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2.12 'lasndin Directivity)
. T 3 k4
AeunezfinyuTeslasndIn iezdedinnuiFedlasafivinu (Directive Gain) fiuiug uneu
T ¥ >
Tasafivinulufiemsfidmua fie sandruvesanuduvesnisunsnsznendulufismeiu
1 L] % é o QU ~ é Lo o [ = 4
AemIITuIRINTUNT nIzIsR AUVt mag 1 Fd miud198s Fulnfmenmadmiulddidsd
o . . £ aad & 1 a 3
wihule Tamsetln weeviwesa (Isotropic Point Source) ¥alaisn@3a nne mlasafivioulufanisfing
A J $ ey, I-] ~ 4 T -4 H
fige wisna11dh lasadifvesfuduila (o) 7 luidh le Tamseta Ae Sasidauvesanudy
] & A A 1 [ [ A ¢ 4
YeInsuUNI NI IAduTINnfigareauduesnsuwinssenduves le Tansetlanenive o

97
gumsved lasafiviny wae lasada uaasldasae lad

U 47U
D=—=—- (2.23)
UO Pmd
U,  4TU_
Dm= DO= ————— I e———— (2-24)
UO P:ad

= lausafivhnu (liflviag)
= leusaaaa (lafiviae)
k-4 5 4' 1 QU
= ANUNYBINITUNTNTTOAAU (W / vt 2eagudn)
=A1QITRAYBIATIALYBIMTUNIATLNBAD (W / vitiaoagudi)

gt ] A U4 '3 1 s
= ﬂ’J'llll“llll‘lli’Nﬂ'ﬁLLWSﬂSZﬂ'lﬂﬂﬁu‘ilﬂﬁllﬂicﬁ’liﬂﬂﬂ wsanyesw (W/ HNUIYUUAY)

-]
G IR

¥ k4
= MAUALUNI NILWNINUAR W)

VINANATT 2.23 uas 2.24 seens lasaivinuias lasaadavesle Tamsetlaweovives
afifufunie fadlmsz v, U, uas U andiauviiu laseddnveslelenselanssiivesadian
whiuwile mswhﬁuuws'ﬂﬁzmaﬁﬁaaaﬂ'lﬂuﬂﬁﬂmaé"mmﬁwhﬁu uadmsududiiia(aiseime)
snvn%uqguéauﬁ"lmiﬂﬁ?ﬁmﬂﬂ'imﬁaLfma _

FoagilBnedunildfiausaayyidie mvedlasafilinuezinanimiswhduguinazdesnd
wieuniy lasad3a (0 <D <D)

Taea linezuansarlasaiivinuuas lasadia Shuedua

D(B) =10log,D
D,(dB) =10log,D,

2.13 ANIMNE (Gain) _
1 Ao w A ﬂ wad o v o ] £ é-dow:‘ﬂ o o g
1IN UIAU L UAUTUVANTIRYINDU NN BN FIMNINTAIUTUANIWAUNUTN
9 aaca a oa 9/ Y ~ ans A a
1o lasaddd Tneswidse@ninmussawerimedunde Tuvasilasadia sSusgairutialy

I d ¥ v >
MsFfsmsvomweInaniniu  nedinu (Power Gain) wesaiseinig lufiamefismualiiu

Ed
d oA

munsomen 18 lngldanuduiug aeil
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_47u®,¢)
P

in

Gain (laifinae) (2.25)

u(0,¢) s amaduvesmsimsnszonaulufirneiu

p, 8 f°11f°1'wmqw%ﬁmﬂmmﬁﬁ"mm%’a@iammm%‘mﬁ'a

Slifinssvuaiiane3lasaniz Taeia ludusnedamnesiaulufisneiiiang
uwInsEnenAuussiiga

Taaﬁ'&ﬁﬂﬂuﬁmﬂﬁ'ﬂﬂzmﬁamuﬁuﬁ‘nﬁ( Relative Gain) Feufhusasrdumunesiou lufisma
Fimualiremnedinuvesmesnind B sufouluiemei deidumdtoudaooimeia
aesthufy meemaR S sufioue1nld awernialaTwa gvemathnuas (Horn) #3®
awemebuq e nnaunuldhoniemeguda uredslsfinw Tavdan ngmweneildnS vudiou

. gt o 2
seifiule TamseTlanssviaesaii lailinsgands (Lossless Isotropic) fiatiu

47U (6,0)

G~ (laifimiag) (2.26)
P (lossless.isol:ropic.source)

v Ed ]
srsadoulah Mdsmfundnssneionun @) duiusfiusfuitdenlfavemea
(p,) A

P -1P @27

is ¢, GhulszAnsmwsnvesmesmea (lifiniae) aunsh 2.27 sevi fauns 2.23 3
b 4
anudurus ey

47U, ¢)
G(0,p)=1| ——| (2.28)
rad

Faduiutiuaums lasafivinuluaumsi 223 fe

G(0,$)=1,0(6,9) (2.29)
Tuihusufigafumgegaveuny wduiuidn lasadia Tag

GO = Gg( eﬁ(b)lmax: lt b (69¢) l max

G,=1,D, (2.30)

oF 0", 13 &
muumﬂszmm%mmmznmzﬁu
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(231)

Tumauliid disnarfunufussmnefiarmnesinuiiimgega dwanasluaumss 230

G,(dB) =10log[],Dy] 2.32)

2.14 ﬂssﬁn%mmmmmmmﬂ (Antenna Efficiency)
U5z ANT AN INLAYBIE 8IS e, 9% ‘hfmmﬂmuqmmsammmmﬁ wazngluy
Tasserdrvesdioe1ma Nsgeion1eq 18318818 uumwmm@gmmn
1. msdsheunduiiesninnanliiaumwed (Mismath) fusen3ng awds (Transmission Line) fs
e
2. miz;rmunﬁaﬁgﬂuﬁ'am (Conductor ) iag R (Dielectric) ('R)

13 9
Tasialal Aulsz@nsmmvianan s ldnn
e,=e.¢, e, (2.33)

e

e= sz AnEnmimyn (laifiming)

e, = UseAnSamiRnafumsaziounda = (- [T | (hifinsiag)
e, = sz@nimmaswni (hilinae)

e, = sz@nsmwasinunu( lillniae)

o a & s/ a o’; o
r = ’dilﬂizﬁ‘ﬂﬁﬂ'l'iﬂ%’fﬂ6u7lﬂnﬁﬂﬂ'l“llﬂ\3ﬁ'm'ﬂ1ﬂ1ﬁ

P
iie

Z, = BuwndufiuAud¥esa 18 INA

7, = dufiuaugnuauiia (Characteristic Impedance) Y838188

o o (] o 163 o [ @ 3
1Ind e_uae ¢, Srunalddunadrumnninmidvinnsnaass uahdwen e 91n ¢, livan dniu

weanuazaIntnaziou aunish 233 Il lddae
2,
e=¢ e =¢,(1- |F| ) 2.39)

ilie e = ¢ e,= thrzAniamlunsunsnsznentiuvesdseins
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2.15 31&7!7!331%!911&*’ (Input Impedance)

o a o a o o ns; 3 o ]

eu‘vmanwuﬁuq‘fﬂmawmmﬂ‘lm %zzﬂuamwLmuﬁxfﬁmﬁwmmﬁuuq amﬂueﬂﬂmmm
o v - 3 q’: o [l ] T o 3 o
ﬂﬂm'lﬂﬁmaﬂszua‘nmmmﬁwmmﬁuu ﬁ?m‘f]uamwnwumffum'lﬂﬁmaﬁmmmmaﬂﬁgﬂ‘lm M
Tugali 2.10(m)

< 4 o y o . S5 XA w s
Tagfia ~ b Lﬂuﬂnmmmﬂmmﬁ amm’mmﬁﬂﬂm'lﬂﬂmaﬂmmwmuma'lu'lﬂmiﬂaﬂﬁ)z
a oa 14 A o

xﬂuanwuﬂuwaqmammﬂmum

Z,=R,+iX (2.35)
A A A

T ¥ .
Z, = Bufiuaudnd a-b vasawerma (Toviv)
r ¢
R, = M udmumudiin a-b vesawene (loviw)
:
X, = Juenuaudiia a-b vasaoen e (Tavi)

3 1 b 4
Tagita lilaamdumuluaunsi 2.35 azgoausiseendiuaesdau dail

R,=R+R, 2.36)

R, = A NAMIIUNIUNI N33 19ARUYBIABOTNA

R, = manmmunsgydsvesaweina
9 ] ] ror A& o a o Ha a 4 ﬁ o c}’
ﬂ'lﬁ'lﬂ’c!’lﬁ'lﬂﬂ'lﬂ']ﬁ'Qﬂﬁ’él@gﬂ‘ULﬂiﬂx'iﬂ'l!.uﬂﬁigmu"lﬂ!‘Vl'E)VIWLLﬂH"]Sﬂ']UiuL UAIU

Z,=R+jX, 237

o

9 A o a 4
Rg= ANMUATUNIUYBUATBINUUAT YT (T@ﬂil)

o

a 3 A o a s o
Xg=5llaﬂllﬁum1’ﬂ‘uﬂiﬂﬂﬂ1luﬂ U u]ﬂl(Tﬂ“ﬂ)

1 o

meomaavmiiduaeeimsds sruanssauyad lansgid 2.10() Tunmsvnlsuis

3
LI a

Mfsnufigmbunganudumumsunsnszeeaduiounsnszaseenfumasnuiiggdsluni

3]

3 k4 1 b4
dmmmumsgande R, Anmedluaandeu (° R, ) Tuswzmnaszuai lnanolugil (oop) 186l

(W38 Amp.) (2.38)

VE
==
Z,

v
g
2
(Rr+RL +Rg) +_j(Xx +Xg)

y
wazauInveInTsuaIzlin1nYl fa
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lVgl (¥120 Amp)) (2.39)

2 2 V2
(Rr+R‘L +Rg) —_l-(Xx +Xg) !

Inl=

die v, dufinenldihaigsgausuniesiuiindyga mdsnuiigminndiawemeitons

v & o o A
UNINTTUAAU ITUATAIUAS

2

| R,

P = = > 5 {Watt.) (2.40)
2 A(Rr+RL+Rg) +(XA+X3)

T o

o_w = &l 74 =} 4.”
Hua ﬂ'\ﬁ\ﬁ’]ﬂ”@f}_jlﬁﬂﬂﬂ'lﬂl%uﬂ'niﬁﬂu WUMAU

2 2
e R
p-tel el L - ) (Watt) (241)
2 2 (Rr+RL+Rg) +(XA+Xg)

o o 3 a & s P = g 9 d‘ﬂ’l’ & s Aa o
n1mammu‘nmaaazfﬂumu‘nﬁfgLﬁmﬂummiauiumuﬂmﬂm Rgﬂlﬂﬂlﬂiﬂﬁﬂuuﬂ Rk

g

PN 4
HAUATAIU

v | "
- (Watt.) (2.42)

Pg= ) 2 2
2 (R1+RL+Rg) +(XA+Xg)

fign tWeianouynauund (Conjugate Match) 1ufie 93

fdssiigmiindiena sglisunfige i
a A&
RN
R+R =R (2.43)
uay X, =-X, (2.44)

¥ ¥ b 4
Tunsaiil aun1si 240, 2.41 uaz 2.42 asnaadiuded

P= !Vg_z R, —_ M 2 R' - (245)
T 4(_Rr+RL)2 8 (Rr+RL)2 .
P = ng 2 R, (2.46)
"o (r,+r. ) .
ol ' ' vl vl
. R\ N
P i T~ S i (247)
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2 2
lV l R v, R +R
g g g r L
P,=P,+P = —) = - (248)
8 \(r +r,) g \(»+r,)
F4 3 ) . b4
AutumdsinTesiulladryanuy sydeshuiiofiunouugnauumd sxllddai
2
polvis-ly % V’J ! (2.49)
sT Vge T Vg =7 -
2 2 Z(Rr+RL) 4 (R.r+R!f)
3

o o ar $ 4 -] = -3 3 -4 4 l&
ludnnuddsnuiniesduliadygusisesnuianie afmilszgydoanueusslu
A oA o = &2 o 2 o 4 2 $ ¢
(R) vounSosruiiadygna uazdnaswmilazgminndmeeina Fuziatudisidunsuynawms
t g L1 3 - é Qo 1 A L] 5 t 3
iy ludiuvsshdenuFandsaiseinia daunilaszunsnszasesnlyl Tasdunalnafithasin
9 ' & A & = ﬁ o & o 1 aoa 3 '
AAUMUMSURINTENAAYN Bndumniesgafuiiunimdou Sllnadedsy@nimmimuaves
¥ (7= a & & o & P T S '
aweme Mmwemalilimsgude (e, =1 aiwilweshiduimiestuiiudyaudie o
1] 5 < 7y ar g 2 v s H
uwsnsenafiodhmougnnuumd lussufia@iufumsumdfauysalseninmsomatuaods
e,= 1) i’ﬁﬁmsqmgzﬁmﬁawm"lmmvx%ué’a s idlsefnsnmvesaeeimeanaas luziln 2.10(n)
narneesaNyaduesfuvesaiseinia fudusiiindyanaiiemoomadvaseimeds Smsums 1y
awermaiumsemasy fuweadugy 2.1 (7) dilladuannsgnudundimseinia smiisnhldiaa
Qs A ar 3 -=a 3 ?
dnaliih (v) Suiten 1@ty v, W Tnuansdelflinmsuansisssauyadmadu3lugili 2.100) daw
o ] an a a o o
rauyadueiiulduansl3luzii 2.11 (a) UnABunmBuAuaudvesmseimenziiiuilansu veos
- < ; ' RN 3 . LY od
AN ungszimmdtumsduanie ludamiie vinfy uenviniiduynduiuauduesaemediuey
o Py a L) ad o a O A o 3 &£ o
fuurlamesaiegen launging Basdeoudana uarunadsudiafes dlssnndnnaldendain
wud daulnajezmaidunnduiinaudfdanntananes
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(¥) NI agHsIU

51 2.10 e meadwazisesanyad

Generator adviundimeenima

d a
(¥) RFANRANIHY

a

b

d d er
(@) vsEuadueiei
1M 2.11 wemasunazissasngad

2.16 gadnyavesmenaialwa
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o y 4 i a g a o o o 1
T deiizussnumanieunvediiansoudassuudihinaasduiiusodedyanauas
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YN 3

ﬂﬁﬂﬂﬂlmﬂllﬁgﬂ’liﬁ%ﬁﬂ

luszuumsiears IEmsfiagyild Insdwiilete lawsalsnuld fe mededyanusuniu
& & ' A a ] oW P @ 9/ o o
eunsnuasluszuy Feznuihdzduuufionndieaiedu nisfivgsumudygaldilssaunaduSeee
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Aavuiedaanasun lisununsdsdygnaluszuudeasau launsa ldould Tussuudedts
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ﬂ%ﬂﬁ)ﬂ‘ﬂ%lluﬁ1m'ﬁﬂal%ﬂullﬂ maem1°uawﬂwmmmmsm"lugmmuﬂﬂﬂﬂszmummf’]"lwemwmﬂ

4 9/ < 9 o Y 4 @ o Y 4 ar a
l‘wEﬂ.ﬂUiﬁq&‘ﬁ']ﬂu'lﬂ%\iﬂﬂﬂﬂ']‘lﬁk‘w'll'Ji’)iﬁlﬂ\iﬁﬂdiy"]ﬂﬁ‘]_lﬂ')'USJﬂ'll“ﬂ'\ﬂ'lﬂ’ﬂ’ll’)@ﬁﬂlﬂQﬁiyﬂlu'lﬂﬁﬂ

d' o
3.1 FTUSHATMINIITUNIU

P a o s & @ o o ] 1 4
58,’Elgﬂi‘lJﬂ'J‘lﬁlxllNﬁ‘h‘lﬂ'ﬁ@ﬁﬂuﬂ‘l.lq‘l.lﬂimlﬁ]lludﬂi wi‘lummﬁuwuﬁizﬂanmmumi )

o " & s s AqYY A
BINANUITISNN messazmq'lﬂammﬂsmmwmwhmmummnmu

: attenuation = . distance (m) “attenuation
T gl W

1 ag 9/ o5 fjf_.m‘_v

2 44 30 Ll

3 50 ARV ¢ XTI T4

4 54 ARG PRE

5 Ias RN €y 187 4T 76

6 58 e w122

7 e P L M) 4

8 61 70 80

] 62 X35 e o 1

10 B —0 82

15 64 00 82

20 68 200 84

a1 3.1 uamﬁmﬁaﬂmu‘?;izazdnq YOIAI1A 900 MH:
3.2 Free space loss (F)

Taoaunsamdangasded

Path loss (dB) = 32.44+20log d (km) + 20log f (MHz)

fi1 free space loss qqqﬂﬁﬁmﬁﬂﬁu'ﬁ iiearadiii 960 MHz
F (dB) = 32.44+20log d (km) + 20log (960)
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3.3 UUHAAINNGD 900 MHz
MIFoUABITLIL GSM azilszneudiemsiiafindnd 2 uuufie TDMA (Time Division Multiple
Access) 1182 FDMA (Frequency Division Multiple Access) mﬂﬂﬁ%”ngﬂuﬁmamﬂu 220 KHz usay

fosdayanansgautiuily 8 timeslots (TDMA) udag 8 timeslots 153 TDMA 9251A2130319 4.6 ms

(577s/timeslot)
3 k4
audvesnsdedaeia GSM uaaslAded
Uplink Downlink
GSM900 890-915 MHz 935-960 MHz

el 3.2 urawuuAnINE GSM 900 MHz
lumsesnuuysz Idnrmdvesnssunudgyanafiauniion downlink w1z ldiwnesies

] A o 1 = ), 1 © ﬂ = 9 ~ .
ﬂ'ﬂ‘luﬂ'ﬁ5ﬂﬂ3ulﬂalﬂﬂﬂﬂﬂﬂ1uﬂ'ﬂuﬂ uplink llﬁz‘luuﬂﬁl'mﬁnt UNISANTUNIUADTUF U (base station)

3.4 Jamming-to-signal ratie (J/S)
@ 4 o o 4 a 1A ] 4
mysumudygaezussadhwnededaanasun il ldmsdadedoms liaunso ldau

3
18 Tasannsodnann1 Jamming-to-signal ratio 180 1Ag@sAsil

PG G'R LB
d w T ST

J
RN e G.1)
S PG,GRLB

CONLLIN I I

Iag
P, = tWaesuenyed
G, = inumemmAneRuRT 0y
G, = inumesimeinnisasufumunes
R, = ztzseniniesdeiuniesy
B, = uuudinniedy
L, = loss vesdayana uszuvdents
P, = I8FiATaer
G, = tnuanmAnns asdiduni ey
G, = InueneeImAnINAI oeduBuns eede
R, = szozssnhnmesuniesiy
B, = uiud dauaimed
L, = loss faygnaunnues

#MTUITUY GSM, AISNRmin¥845LULIAL 9 dB %aﬁaﬂﬁqaﬁ%mmsﬂsumﬂﬁ' uaza1 SNR
fiafigalumssumuiie 12 4B
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35aUIF (Intermediate Frequency)

flumsilfunsesdsdaae i veo mudrwunnudng mmﬂﬂﬂwumuum inseatuiif

3 ¥ 1 1 14
findugifludesniea iy wddnvasiitnnzay sufuSddaumBsummuiudyao noise
L d
dau IF 1lszneuaie 2 daudfige fsil
i o o 4 4

L iaesfulianauannvany

2.205801lUewdl

A ° ' £ Y o o Y o Y

Hee9nMaiinuveiniel jammer szl¥msaiedygnaaumisuudiinisenszau
ar ‘é L H 3 o Qs 1 ]
dygaldd Fdgygramumdsuszaiinnnled xr2206 vntutuhdyanai1d iy
VCO(Voltage Controlled Oscillator) tie Iifnanlnasunseunquiummiaisdesnsdadeanauie 1

-4 T K]

wamssunudygnludiu gafosnehdyanailalaiu Power Amplifier 1o I Tididas

vodygnausunnnNdygnainmine uazdedidumeeimeaiieliifianssAlenady

Triangle Wave RF

DC offset 5 Voo Anterma
% Amplifier

Generator

51l 3.1 uoasudeniaezunsuve asasuasnies

3.6 TeazPaa e 1 XR2206
o aa o @ o . b 4 ° o

XR2206 Wuginsel lu TudnadaiFumiuusisiaes (Monolithic function generator) Waudmsy
af1ed ey 1oy (sino)din A v (square), 810 11 B (triangle) 145 UH (ramp) Wa d (pulse) il AUNIN
LﬁﬂﬂiﬂTwuawﬂ’J’]iJmfNﬂﬂﬁ’Q iﬂﬂamamwﬂmmiﬂnamaﬁ'lﬂmmwmﬂ HATNIAIINE AT
meuenlasiidrenidlFoudue 001 15509 a1 winedsad lefuesiimunedmiums 1 damly

P A A @ Ay 1 o A o 'l d g A o
syuufens lussyuniesiiedn uazszuuhdesnsunasiuiindygnaanet edy ooy viedyan
d' 3 g/ Y 4' d' Ay d' A = . ={
frumsidisdaunmasunud fausdodsuuuvesgavgiiiiiu 20 ppovessuradoa a2ud
soadammes ausannadhuFudulaganii 2000:1 $23a0u8 Tasmsanuquasusidumeuenlu
o o

TEAT T P RPN TN B

3.6.1 anvad ANV XR2206

anufiouesnAum i 0.5% Typical
dgsnwmegunglige 20ppmy/ °c Typical
FrnAveIAANe 2000:1 Typical
ashade Iid o 0.01% Typical
$aanhaves Inidos 10VD926V

faf lmfia (duty cycle) ansadlSu'ld 1% 614 99%



1Y d
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faegdy
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Faegangii 1y

3.6.3 Jassaeanyantnimsihaues XR2206

171 1 191534 BUNN (A.M. Input) it lddaanuinniouen e ldd

Voo GND BAAS
~ @
Timing
Capacitor veo /L__.____._
e~ 10!
Tming 1 g i ®—
Resistors Current Multiplier
- 1) Switches Aggapge
Fsk (——
st (1)
wAvEA? (13)
viavea2 (12}
symat (15}
svis2 {6)

311 3.2 udenlaszunsnves XR2206

26V

750 mW

5mW/ °C

-65°C 9 +150 °C

SYNCO

1 §T0

v Z

MO

3 o

L]

Foyanauneunagauegaty Tasdygiannmeusnizaiuguaisvesdya e iy

i 2 duniiidyanaueniwnidhuginaudyanasnins dyauammaon
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~ Ao 3 o T dy @ Yy o = . U=}
i 3 Huanfismuarinavesdaanaeiyn lagrewnii hifigadidslunisais (swing) v3e

[~
1¥erlida

) 9
117 4 Sundwnae feulwides

§ H w o 4 o { y = q @ 1 1
111 5,6 Whuidmiudulss g ielflumslfuaind Agesnilwliadiadifeniierfuduaiwd Tay

fidie ¢ afesniianudazliamna £=1/RC

P PEERTY P o o 1 v A A 9 2 P
YN 7,8 L‘f]uﬂlm‘l‘m]iummmmamapmmmuwamﬂﬂamm Taadenldissnlavmils

1 Q’l‘
WUY

i 9 leviedia Buwn (FSK  Input) fumdmiuldar R, wie R, lunis 1¥maudienivym e

Tradiin 9 ganh 2 Taad msidenlianudumuiini 7 iedmuanuduaziie Taadiand o dnd

o & ¥ 'Y A A ° A
1 Thad 2eesezdsnldnnudiunmuiny 8 lumsdmuanud

. T d o
9741 10 LBV (by pass) Hunitlfifuslszgdunsng

© i 11 i W daaneueiyniuin open-collecter Taul

Y o
Adaaa

da da P
NHIANUYTN2
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a7 12 N3 1R
i 13uaz14 Shunfnlsu i dyaneuewiyniisnuaeiiouysal
it 15ua216 il umnnasdaenaewiym
3.6.4 3132IDAAVDIITULUDI XR2206
XR2206 sznoudio 4 aamsiin 18ud daussduntuguaisinuvesesadaame’
(Voltage Controlled Oscillator : VCO) 39939ai0u1a8n 299515 udayanaane e (Buffer) uazaiad
nveud dauussfumuguMTTnuYeeeafaamesszrineiyamwafiiudadiusunssuaduna
Furnnsadmunld Tnsdadnmuiidedfinfinedestunaansd
3.6.5 mamuguIzduus i ins e ue v
sefuus wiulassveseninaiin 2 dssuamiiduus sdullas et lusad fin 3 vesledis
91071l 32 w13 gnludadunsmitavesdusaiy v+ foufunsiad futiezldius i inased
Wiy v/2
3.6.6 UHINNIBONHUY
nnuienlaezunsumssenuuuisidesns fyanamumiouidedinudniify 12 KHz uaz
Duty cycletiis 50 wiiveldifams sweep maaﬁ'q;mumﬁmﬂuﬁn@haq siwhmsfunaaInd
10gAT = 1/RC
£=1/(8.2*10°)(1%107)
f=121.95 KHz

=

¥
fulududen c =1 wnluvhia Mnisaeserdee 5 Tuvl 6 4d2 R = 82 Alaleviy yiimsdeh
4
417 lael¥lW@es 12 v

Vee
o
*—
:': TuF
_— *
- Mult 15 S, Closed For Sinewave
=cC and | K i
Sine | .M,
5 :
13 o 200
» Triangle Or
N\ Sine Wave Output
i < Square Wave

311 33 3sesiufindyanaenamaesy, Fyanaanesitasfaanadivasy
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31 3.4 29senszavTn de

3.8 VCO (Voltage Control Oscillator)
veo sshmihindadaananiud Tasnsaaugusza Voltage Tas asures i tnu vy K,

(Sasduussmsilasunilasniiud output voltage input) 52A1 voltage input 3¢ 18910 output UB4 loop

filter 171340 lock ¥1910 LPF 923iNane output W84 veo 1asunindaae
ot)=o,+k,v, () (32)

Tagh O, ABAUENG19YBI veo
K, 991 convertion gain

v_ (1) fle drygyiat output 310 lowpass filter iNAIURY veo

] E 4

vCo figuantianmiorsanfdsi

1. M31H891AWD (Frequency Deviation) yagegaveunilinefisuseznifunumsvensyes
Qﬂfﬂﬁ (Open Loop Gain)

= = . s e ° « o

2180850 MN1AIWD (Frequency Stability) mistiaBesammuanudiianuiuilusisse
o W < i o 8 '
dwmivaas madengy swfivsesiiuatengillhlseynd 1 9u arw'lvesasueganvesases
Q 3 é 1
Funs 1221 (Modulation Sensitivity) Fe9zilags

3. NIABUTUBI (Response) VCO mastintsasudussdayana ldauas linis Idilinadenaauda

Y oA . '

eIyl

4. quantiAvennudtazus iU (Frequency Voltage Characteristic) VCO 32iioas1d11v89

anuddsus sy (F/v) niarmshugudu (linear)



34

. =y QJ o ’q 9 (] os I'd :i
5. Spectral Purity (ANUUSgnTvesainasy) lumsdszgndldansisu msduazd aawd
= % @ 3 L4

HUYBUIAeN 2THARANNINIUGN Taous iU AT sz lidaanaueing
o o = PRy Y v Qs Qs o O’I’ =
nagnsues veo innaausiudadiusunisdeuuseduliih daiu saunsanuquaud

3 r % o) 7 ! 1 3
Taensalasunstouus sduliih deussduinfuiiu D wadnide awdmme luvasidmsilou
o A = o & o w Pt £ a

wsssudundumumiasy nagnsssvnedwunrudmme lunsesnuuuluiiufiunvesTuga vco

gUAND 935-960 MHz

3.9 MssenuULINTeRAFaEmeI N UMANBMNI Y
AT BRI PRA T alAIDS 0 1HENENN1I YBIM I tlounduLuLIn (positive feedback) A1Y

vdenlaszunsulugilii 35

M

lA/

B

511 3.5 venlaezunsuvesmsiloundunuuiin

Tag A fis 1NU(Gain)yaer3asvmsludiuvesnes3sa Wn (Forward Path)
B fie Sas1auiloundi( Feedback Ratio) ludrufioundy

a =31 4
29959208 aTaan Ifnneie (Barkhausen Criterion)

1. lABI =1 ag

2. ZAB =360
o & A D, dise A
AWMU A,, = Wi =1 lemnamsesadaan

1-AB
° 3 P 2 a a o
29979418 (A) ﬂﬁﬂ'lﬂ'ﬁ‘llf]'lﬂﬂﬂgfg']miﬂﬂ']‘l‘l“lﬂlﬁuﬂ'liLiﬂaﬂiﬁﬂﬂ%ilﬂﬂﬂ]ﬁEli’)ﬁ"]fﬁmﬂﬂﬁ\ﬂ'\ﬂ
'Ll‘uﬂ'J'lilﬂ“ﬂgﬂﬂ'v)ﬁ“mﬁﬁﬂzgﬂlﬁ'ﬂﬂiﬂﬂ?ﬂ%§'

2
s lauuudgwuuesntadh 2 galuuy fie
msts lsuuuduunieyns 1(Series Resonance)

l'i & [é, I
iXG jXU

511 3.6 2sassTsuuduueynsy




35

TuanzSuduvstesadann

lG Gl > G, dle G, Teuthuumiil aoudnuaud (Negative Conductance)
Tuerarawss Tyt (Steady State )

R, +R =0

X, +X, =0
M3ts Teuu1019194 1Y (Parallel Resonance)

>
§ GG iB8G st GL%

B\ [

31 3.7 2svsslamduuviny

TuaazSuduvetgadFaan

> G, tile G, fanduumiin asudnuaud

GG
Tuanzs Tauund
G, +G, =0
B, +B_ =0
{ H T 1 < “ o
sfesmsesifimsgaufedwaiian Q (Quality Factor) g49 M13BBAIIYINITBRATAIOIADS
v o o A (e J ’ \ a ' ) A
93ABIDIFHINAN VDL LUNMTH TFAUAUY (Negative Resistance) 110T 18N 12180731 RI0813989219957

wenuiefensesne luFuunnin SFauaud wumetuSudunn

2

511 3.8 199seRadaramesfili1sesuenanuydviesuSaa(Differential amplifier)

o ey d .
HIvUNIvauAUs(Input Resistance)

Vi

i=gm-—
2

& ag 9 a et o e J o -
WeruuA v Bunn IFauauduss v (FET) uazasuauauninesisus (Constant Current) 3if1
¥ 1
119 AU V hanas ey
V.. &8V /2
£s in
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o q’;’ ° 9 .4 9 a o 4 ‘A A = g o
muumﬂmmﬂ‘u Liicﬂl‘l‘lmﬂi NN UAURNVIBBAYALANBT (Vi.u) HBQaNA1IUD Llﬁ&"l‘ﬁ N3

o & & i 1o 1 [ 1 s S g
untl unudufivilsey szldrsesadammes it unawd Idamus sdiy mugalh 3.8 ledduSogilh

4 1] 1]
odeessszneumeluiiueeadammedlsanil u MC 1648 vhnuldananudiesnii 500

wnnzEsad

Veontrol

51l 3.9 299500 ammes MiFunind ldawussiu

& o dy b=
Nau"hxmsma‘mmana%iﬂszmﬂu flo

d>a,

+

< Vgs gmVgs

71411 3.10 2995 inesaFaaao3 (FET Oscillator)

in

v, =Y, =iX,

V. =1, (Xa + Xcz) + ngchz



37

2995 n0afinesdFatames (Collpit Oscillator)

Cb -[-
/1177

51/ 3.11 299sneafinesadaawme’

& o o f o o -4
E)Tﬁﬂ‘ﬂaﬂﬂﬁB'ﬁ‘i_l'lﬂl"lfumﬂ’.]ﬂu%%‘lﬁ

1
£ = (33)
271;\/ L [c‘c2 /{c, +c, ):l
sile R, 1101 X, 1109
-
uag R, =—
wCC,
& Ic A 0
e g =— ;V & 25mV # 25°C
v
o 2
iy
g 1
z (349

=
2 2
w'ce, jofcg,r(c e, )]
Wwindeainis seadarames nlsuanun 18las1dussduannsaldnSuadlumsiaulae
v a ° S 2 - Gl . 2 3
aavsezeglugiwuvenaseslugifit 2.17 dmdnfiuden &3 fullsfesdidnnng finnudigey o1y

WA 0.1 4F

Vcontrol

71 3.12 avafinseadaraians Ysualdmmus sy

' 3 Ad e & S/
duiuanuanduilalafe

£ = (3.5)
c.C
27 (Ll | 2 “cv
Cl + Cz
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I’ A o = = o o P & «
euiynawnsamisninssuaivemamioni il idouldnisanfununeanmnes 1dud

9 o v o 9 3 o n‘l’ 1 a - Y & 3 = 4 ]
doeszTamdduniudis Tazidues ifaniseeadana 1atitesninduununis Tauaud teenin
Tnadin ITauaud (Load) uasiidhiy QuasL msfiannaqie lildifamsgasde (Loss) Tuasssun

19 9 o o 9 ot A & a o 4
E]’lmﬂuﬁ'uﬁﬁﬂﬁiﬁlﬂﬂﬂ'ﬁﬂﬂﬂ“lf’ﬁlaﬁ‘lﬂl‘lfutﬂﬂ"lﬂuﬂﬂﬁ'w%ﬁ]ﬂﬁ%am&ﬂai

3.10 29959eNUMAY (Power Amplifier)

T svnedyanuniiszdud dassfinsanluduvswindensiilidygusuniuszdy

]
o @

M Sarweedaanauasmsnsuauesdenudrennniundning udlulssvnemdwdnineg
wudanumnsolunshieduinanlddganimzidiulyld sadedisvesinan wu luases
ad o d P o o 9 o ar o & o =2 9 o e .
Bianseiing Inasiinsvnuimdsdesiudniludring | nsesiuiindoyalaedaluld (Automatic
3 3 ¥ [
Recorder) tiudu et ldnmunannvaamaiil iastufiandunfiszasdloudyanums
il sxdesendinueeninldvawdeuiiading Taodonaunudafie msdewnfdslums
Q H ¥ \ s ) ~ A T ar
fulvangs Jamfiewinie asadiuvaswidihiifidsz@nnmadismeiiozdiedusld
& a 2 a s f AY oA o A o g 9/
disfivsadmsnFamefwnuhiidedete ausoivnfissiyldiassdudsendnssua
t 4 T ¥
dnldqe dldnsadhamasisllBosinnsaudinasilfhe uaslilses@niavdnduifedioudy
é Q <
msldvasaggannefdes]dszdudnags
b 4 3 v
Sremgiies Mlildrasivnemdaiiuien wu ssvnedesildvasagagimadiuga
Hulvaa vasagganmenlfhuniesdsingield 1dhdenugs q sxtionlimsniBanes luasesune
o @ ] H Yo = d o cd 1 o ] g or a
fduiludning uadmsnGamefidlugnssiftianuldegunglivazmsiisiiddlld naadu
b4 ¥
amEnse dulinsdesinvisannuduaanzyssmsnemanuiousennds uazmsswhdcla
gegainuFanesee hidluduasiede
9 = L A 1 o ﬂ &
lumsesnuunnies s ldnsudamesFdinsuisanznsiinueendy 3 daaz fe
t o = 4 iy s v o 'S s
1) o ihassusvemsudaaes (Cut Off) As aanehlutusdulusansanSeann
s o o o o 4
ussduludanss (V) Wédanunszisnszuawa () vgalna sedhldinssudnoaanmed (1)
3 f Aot o 2 - g %
nga lvadey uavsTifissnssuas i@ Tnafoudndos
o = 4 . & P o
2) anmzinssuavenIuFdned (Conduction) o Anizhinszudasamnnes Tsa na
a ' o L & = e kY .
wlasuulasesufiudadumunisnluguuenszumug sweiidnvasiudunse (Linear) luas
¥
MmauvemudaaeiwgndmuaaiieuegluuSnail
Q' Qs o~ 1 A' &
3) annzdudvemIuFanes (Saturation) fin annzitRunszumudgdeyn q nilwa?
3 v gl .é’ a Ada 3 A o
aszuaneaaames oz lunldouutlasgediu yafinszuanoamames InahifiSundr “gadudy”
Tasladudusnines laisesldnrwauls lugivswesewd Tanvesnduiien 185y hduld
o v ' P v LS a o o P & ) * o a4 a
anuaulaludasidiuvessunniigadesifesigadmsueud landziSoniudusasnauils
Ve 1 o ol @ 1 o
(standing Wave Ratio ; SWR ) fifnan IdfwSeanudndndfiszozma X 1aq witludadulnensediuy
v ¥ ro '
aum datfu SWR lunsdlilezSeniuilusasrduniuiiaFedne Infl ( Voltage Standing Wave
L £ =y ; ¥ Qs x . 4
Ratio ;VSWR) Ainnniigavesen lanssiiuegiiunasiuvesvinavesniuannsznuuasaiudzfsufe
[ I3 ¥ ¥ b4 v 9§
(&, + E)) luvazfidnlsoiigaez fusgfiuvinavesndunisaesiie(E, - E,) indeyaiilaiisnzannson

druvesmdunnnssnufiasfioundunt 1d lugdvesnduasfeumazannsoazfeunazdunsomdni



39

[ R ] -4 A d'sh:y =t s & = A ] = a £
dei1ddae Atz fidmnlumsmanmmSesssumndveuiou ludis q Agaiianisasfiouyss
aaudsez lananeely

v & o o E_ E+E
Auiudmiy VSWR = ===t L
E, E, -E
4 4 t L A & 4 1 @ &
donduazfewihugud (B,=0) hves VSWR sznifumily ilenauasieulivinanihdunduy
1 t W LY q,l’ o 11 3 4 3 s
annIzNy (E, = E,) A9sd VSWR szuhifiueiiug Auiudmiudiieg muavssnduazieudieglu
t4
1 U A ' Aé @
syudeliaives VSWR wegsvnhmiluwazeiiud
namsezwyi SWR #ilasussiiludnangadmiumsuaums (matching ) vounsoeda’lyl

o . lﬁ‘ ¢ 1 2 1 o * =L N = 3 o
famelavenFoauazssuuageime uadeil liorenanlai fulifimsgaudeo (Loss) aiwiu

=t v ¥ ¢ A 1 A =1 o a = 4
GUANNIANIT LBMYNVBUATOITUAAMIUTNG ( matched ) AugiuvuBuiiuausy voslnanlay

¥ Q -4 H 3 Qy é = 3
aodsdayan Tagsy matched fuTnasfieglussvzvesmumbadsluniuihuaiwavesawenie

o v v o Y o s A da 4 dg " & o w3
ultz higndes s ldifansaaneuvesdyau lumeoada Tnefsfifaduil Amswdiwisidsdaas
o_ o t4 S o 3§ a @ Y 1w
Mdsazieou dilwadhldiamsaaneuvesdagnas Aty

[ o o i a é’ A ar ]
Whusssuadmsumsgaudsiiiaiulume TavenFeaiiosainaud lviaa (dummy load ) s
@ o A 1 H $
dludgandudagna anuenveses latenidva Fdimsaaneinnnii 20 dB Ainsnaaeunnudag
9 o s/ ~ < 9 @ o 1 3 gy o o 4 =
fifdwazdewfisuantes vinqadnvazfnan awnsana 1901 Tuzlidnyazduanudmui
@t ar o ] § A s o 1 ar
Tudhdedgyana adasiduaduilsifiunamnainaisfiausing (Mismatched) Tutaea1n 1.5 82,0 4in
Ingalasmudauninizeniuietudasidunauilsiigeni 2 edlumsdmualuasdumaung
= [ ] [ o o A g o
yosnsiimuding nSefidwnndi 11% vesidshgaduilosnnnsaseunduvsaminesdumgdn
] = =3 S ia ] ]
egvesnsiaimg ewszwuldsinms punsesveruauding (RF amplifiers ) ligades , dauves
{~t 53 o 4 a 19w r's ar 1 : &
melauemFeaiifindufiuaud ligndes Unfdiunifufie 5075 Tevfu unfueduumieina iudsi
k4
imzegiumeane hluaesTawenoa nisanurananvesiineumaAes ( Connector ) Liraziiiu
] q 0 LN 8 o o A v o P ) t 'y o o A
aunges lsnaw myisoilduilelalunsmdadunardideuiiszSudumsds lideunoadmases
: : & a A
voaudiIng e lauemBoa aasasuszuuaumeeime laoswazidominee 19Guia ledunud
. . a g 4 1 = a < ] o I
(Single Side band) uazdfiFududus e hildewimibanisloulisuas ldWanleasuvevewinndl
wnanuiuly
A o madd S o 1o s 4 A wyva 9 &+ o w o v
wennil Hai3ENe IFlunsdunumaidanduaduie1don Smswdemdhdsdwaziide

E 4
azvou Tasaunsam ldningasdslalil

VSWR = (3.6)

10 o a 9 ' 3 :d’ o & o 3 <
uadwiuswazidealunsnanss sxldgasdeundhiifiundn Fesiianudelumssnnn
wnnduezsdhdindonnani uazadasdunduiis SWR) lugilves dB annsasnnaidlag

SWR (dB) = 20 log VSWR
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3.11 psdnnanssveelaglfieamiivies (S Parameter)
¥ ¥ i 4
wanimes Sufitoridinadissnnheuazazainlums ¥y vennniududiizos
e o ddst & a 3 e s
senuuesseeidh s AnEnmgueziiufivensulasn
eamndnes sunsovenauauiian1e q Y839 U dufiuaudiunde , dasiveny
4 = “a o e’g T
HAZIADYT A TNYDI9TT mwmﬂﬂugﬂﬂeaﬁnmiﬂmﬂmﬁm{ wRavaserwIs ey ldunnds

4

aauRanumasiuiadehumeenmadeliicnan $uSond “afuannseny (ncident wave)”
Srndufiuaud liuwadetussi ltfndyanaasfounduinfumasiuia Fu3ondyguiin
“ﬂﬁ'uﬁzﬁau (Reflected wave)”

dwmiunedsnuuy 2 wesa (2-port network) WU NIWFawes Suua3inTassuuaansg
Famanudumuld so Teviy udueamniimesszaunsamaidinlszanivesniuannsznuaz
aAuazounduld

S, uay S, Tuszauitanudumuniiiy 5o Teva sufiudulss@ninsazfounduves

T’mmmmqauwmm"m«m" ## (Input / Output Voltage Reflection Coefficient) HAZHINITANT

AuFuRuT ldnauns
1+|F|
VSWR=~—— (3.7)
1-|T]
: < .
tilo ll_'l fo vwednlszAnimsazieunduvesliadins

2 & o oW L - 4 a P
lsml Ao oaTwcnoids (Power gain) VoM UFameIvash lusan
ot ad o T g 1 o A daa A ¢ 1w &
amuda1e uuadin 2 wesnszgnaAsdsunai ulaNtouuAudENAY 50 Tevy uazIvaa
[ a g 9 ° b1 S A a Saig P a
mvsusamndmen I lumsdnnuaunsomldnamddnvems mdames i 14nga luda
A I
fuseenuunll
W@RBINTN_ (Stability)
b4
mIfmatssnwIs M USames Mseansiimes iuusndesinnammiSuia D,

Dy = S5, - SuSx (3.8

massddssmn (K) mlann

o sl -l

2- 5, [s.|

M K > 1 noudameiedluannzdunsususuaimmda (Uncontionally Stable)

K= (39

nneAun nudamesssiiadosaiwmn q spuiuaudveumasiuiiauaz Tnaa
] 4 ¥ {o a
i K < 1 nrudameiwwedluanngInnuFsaddumadia (Potentially Unstable)

wneanu sslivmveumasiuiiauas Inardufiusudfivh hesvnafianesadalan
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ud L ldvneanuies ldnsusaees Ll ldiswddsslFanussiass e lunseenuuy Svawis
I [ Iy [ = o A I~
wu denya ludansuBawes ny |, ldmiudamesdisu udu

wuggaiannsavendld (Maximum Available Gain : MAG)
dhunugsgeahamsevensld aunsomldlag

S
MAG = 10log|-2- (1nFua) (3.10)
S

12

£ 4
Tunisw1 MAG 1 K {F?l’i’)\‘iﬁﬂ'lll'lﬂﬂ’ﬂ 1 unzﬁu%"luﬁmwnmm"ié’

a

mﬁamsﬁamammmmwﬁ Simultaneous Conjugate Match

3 <
lﬂuﬂ'ﬁﬂ'lﬂ'lﬁuﬂizﬁﬂ'ﬁﬂ'liﬂZﬁBuTﬂaﬂ—Llﬁﬂﬂﬂnuﬂ‘u@ﬂ’lﬁ]iﬂ!ﬂw (Load — source Reflection

td

. & a L a a do ] 2 H o o
Coeflicient) e lelunmsuuasduiinaudiueesdy 94 HINUIUATHIUABUAIU

1) wifh G, i C, = S, - (DS, M

2 2 2
“Bul - Dsl

4
3) 3¢ ldmwunn (Magnitude) voaduilseinnsasfouvesinanain

2) M B, : B,=1+ ls22

2 2
B, +4/B; -4|C,

Tt [

L

2{C

|2

9 A -3 =y 1 o 9 as A
- wwlfiseaning (1) nieau () RMesanlasldmnsiudwiumSeanuiaves B,

4 e’a’ ' % ol
- yuvesdulszdninsasiouvesinaniu wldrwsupves ¢, Tasszldinsosmnonsafiuds

) ,
dulsednimsazfiouveaunanuiia (Source Reflection Coefficient)

SllszlrL
I' =|s, +——22%t_ (3.11)
VAT
i I'g #l8linduyedufivauduaz T | Tdwueninedufiuaudiierilladaesuuasa
Bufiuaud

Z, = Z, x 50 (.12)

, 1+,
Tag Z = (3.13)

1-I

s

Az AR N RLAUGIN

Z, = Z x 50 : (3.14)

1+
Tag zZ =| —= (3.15)
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masnnadasiimuaunila q (Design for a Specified Gain)

o 1 A o 2 o & .
Shumsesnuuulasimuadunula q Fednnalaenisnanaudaliinuasi (a constant gain
. & a 2 2 o ¥
circle) Tasndeansuuainrin Fannsadnnuldnn
Lv Dy : Dy = 8,8, - SuS,

1 2 2
2w D, : D, = |s,[-[p]

.MM C, : C, = S, - DS,
. ‘Gainl
4. v G : G=T"+ (3.16)
..
o & Aa
5. gaguinalvsslnandlinuaine
GC,
d,=—"— 317
1+D,G ’

|

6. IAUIAINNAUNUAUAINAD

£6 b,
\/1-21<:lsns21 6+ls.s.l @
LLE (3.18)
1+D,G

o 1t e = s A e d  a A ot o 'Y Y ) '

Wi 18 llheassuainnindanvsaednadufivaudissh i lainuandesnisezfesey
P g S A P P 2 1 A o 11 Ay e P &
Fusernsvesasnantiminiu dieldmwes 1, udadwlam 1, Fubhawhsilatldad e
Suduaudasgly
9NAMADYTAWN (Stability Circles)

° 1 I’ 28 [ a Ao . ° Y

‘lum'immmmmmc:fmﬂﬂwqag‘luﬁmazTwmumﬂaaﬂuﬁmma(K<1)mLﬁuﬂmm’Nﬂau

s mwresBunaLazNAEAITAINIBUB IR HA

c-A ] [ : g 3 & H
eldlumsnudend 1, daferlde 1, fimunzaudely Jussumsmanaua@oiamiiasl

1. ™A1 Dg

2.9 C, : C =8, - DS,, S /3.19)
“3.WEC2 : C, = 8, - DS, (3.20)

4. vyAgUinaTvesIINANETsATHYBIBUNA

L =——Cl— (3.21)
1 lsulz -lDS 2

5. WIsANvaIINANEDETNTHYBBUNA

S,.S

Rsx - 212 21 - (3.22)
fs.[ -Io|
6. MMAgUInaYBNINALATITNNYBUBAHA
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7. WisriivesnenauaBosnTWYB UL WHA

S S
R =|jp—22 (3.24)

s 2 2
af -Ie.

3.12 DuRueudam¥e (Impedance Matching)

4 o i a a Td a o . a
dismduan ldmdunedufiuauduaziodnadufivaududl (AR IUINITUNATY
sufiupudiie I dmsdeddeauiinafiqa (Maximem  Power Transfer) 5@ nNsafU3U 16010

quns

Q = Q = (3.25)
X

Q= (3.26)
RS
X

- Hd AN G271
R

Tash Qg e A1 Q wesdausynIy
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R, fa swswamdundituneuny

X, fio Anueauaudithuivuy
& 1 b4 o

R, flo Asswmamdumuimihuneynsy
- ' 2el o

X, fie aliuenuaudvinneynsy

A 1 3 -l = -4
Farwes X, uag X, erdluldieamhdfvuasdudniin
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4.2 D1INAADINVT dc offset

1 k =
rraabiiburrs

oxaF
I o

31 43 1A @ 93993 dc offset

311 4.4 yaraaday

anafuifingIn de offset

4.3 gan1inaasd vCo

e I - 1

31}l 4.5 uaasmi InlA91n veo 7 926.225 MHz

M3 4.2 uaawWaveInIiIalnen veo il de=23v

45

a I:4 & t A 9 ]
msiiwes feuly aniala Wi
fi1 power YOI .
o da - TV =2.3 Volts -17.52 dB_
dapaiitlou’vlde
aRveIdag e )
2 ATV =2.3 Volts 926.225 MHz
ffloulnde :
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511 4.6 naasmN TG00 veo 11 960.23 MHz

AN 4.3 HEAWNAYBIMTIA 810 veo MW de =45V

n I'd A T A 9 ¥
wsliwes eyl andala el
£ power Y84 ,
. . ATV =4.5 Volts -8.54 dB,_
Foyanadfitlou’lide
armdvesdyn ,
. ATV =4.5 Volts 960.23 MHz
afloullde

4.4 D15NA004 Frequency Response U84 Power Amplifier

4.4.1. Block diagram
(Signal Generator Povwer Amplificr Spectrum Analyzer
a~
Power Supply
4.4.2. %ﬂﬂﬂuﬂ]ﬁﬂﬂaﬂﬂ

1. 111 Signal Generator flsunnutuin Spectrum Analyzer 1l Attenuator f11 10 dB_ 1WBHIA1 loss

UDITSUL
£ a' u’;’ i3 = .:: 3 [y =1 T o
2. 1‘14{]6117’1’3131&@%&91 100 -1300 MHz Taetigrenud ey 50 MHz uazil power MAU 0 dB

P4
¥ pA i 1 Fudhunp,
3. 9101 3.5 Viaz 2.2 V 1901912 11823 189 PA audiau

Lo 1 A 1 1A as
4. a1 Output power 1914 989 PA guaf ldnn Spectrum Analyzer udrvatiuiin
5. 3am Frequency Response Tnena trace ATUAIY Max Hold A
v ¥ v
6. Aot dlounuddaud 100-1300 MHz Tasiiufiag 2 MHz udaatiuiin



4.4.3. HamInaasy

= L E & =

51/l 4.8 naasanlna$ufin1366 100 MHZz tiieilow 0 dB,,
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5 i o UEn 2 ] & nsed

51l 4.11 namsanlnasiiin g1 250 MHz iietlev 0 dB,,

511 4.12 naasanlnauiinaid 300 MHz sileilow 0 dB

: % ¥ 3 KNzl ZSEP R

£ t & ¥

71l 4.13 naasanlnadufinand 350 MHz tieilow 0 a8,

i
P
s,
‘

711 4.14 naasalna3iifiaand 400 MHz ieflow 0 aB,,
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51/ 4.18 uerasanaduifinaud 600 MHz tiellev 0 dB,,
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51l 422 varmsalna$niinanid 800 MHz ioilow 0 aB,,
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511 4.26 nansalnauiina1ad 1000 MHz ieilow 0 aB,
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5111 4.30 uamsanlnasufina1ai@ 1200 MHz sifeilou 0 dB,,
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Pout (dBm)

=)

51/ 4.33 ua@ Frequency Response 333710 100 -1300 MHz thioilen 0 aB,,
n3Maa Frequency Response flaug 100 — 1300 MHz

Pout v.s. Frequency

25 7 ~
f: / %  [-=— Pout]
10 —A N

° 17 .

_y, N

T T T T T T
[ = — R O 4
o O O O

M3 S M~ 00 O
H

Frequency (M

= 1000
1100
1200
1300

z
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13197 4.4 4EA9 Output power HghuATwiAY
Frequency Input (MHz) P (dB)

100 2.49
150 7.15
200 10.26
250 10.83
300 10.17
350 9.61
400 11.78
450 21.45
500 2542

0dB, 550 28.03
600 29.29
650 30.13
7060 31.53
750 30.78
800 34.35
850 37.57
900 37.92
950 35.04
1000 30.19
1050 26.07
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Frequency Input (MHz) P, (dB)
1100 24.55
1150 2145
P,=0dB,
1200 17.37
1250 9.98
1300 0.97

4.4.4. agwanianaaes
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T ¥ v ¥ k4
nnmsnaaswinlimsiud PA gasudumshauedianud 100 MEz Yu'll uazdugams

o { 3 é 1 a i ) 3 o 3 1
Mauiinad 1.3 GHz delifansvensves power Nflowdrlal Tasgaeh PA e 14dhiga Aedaa

=i 1 & ' 31
AiA 855 — 940 MHz HAnlszuns 37 dB, Fuiiugaafis Frequency Response aeveauas 1af

4.5 M3NAAD4 Sensitivity Y949 Power Amplifier

4.5.1. Block diagram

Signal Generator] 5| Power Amplifier

- Power Supply

4.5.2. THABUNIINARDY

Spectrum Analyzer

1. 311 Signal Generator flounnudiidn Spectrum Analyzer 73 Attenuator A1 10 dB, ORI loss

YBIITUY

4d o 43
2. Hlounudi 900 MHz Taeil power i1y 0 dB,, 191 PA fiv 1 Fuffun b,

3. YFus power anasiiag 10dB,

4. 9wli3sviez22v L‘f]"l“?l‘lﬂZ (a3 ¥83 PA AR

5. Sas Output power 7191 4 184 PA 811AM 14910 Spectrum Analyzer ud3vaiiufin

6. Mdayanal input NdNEAN PA daviu



4.5.3. HamIinaaa

511 437 uaasa

o pie et ity

K e ke <

nlpa3adinaiud 900 MHz (iotlew -30 dB,,

W .
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51l 4.41 naasanoaiuil

A1 900 MHz tiieile -70 dB,
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U 442 uamsennaafins® 900 MHz tieflou -80 dB,,

51l 4.44 nansemlna¥uiinaid 900 MHz ieflou -100 dB,,

n51uead Output Power fatiel 0 99-100dB,,

Pout v.s. Pin

60 -
40 .__,.\-\’
20
1= \
m o T T L] T T T T T T T ]
= coooé\%oocoo
B .oan ~ €1 e =r wry 0 PO
no- - L]
-40 \\-\-
-860
-80 -

Pin {(dBm)
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45.4.a3Unamsnanes
] 4
pAvszi18AgaTiTae 0 B4 -10 dB,, Feazventl output power Alszies 37 dB, MMuez
Y . Ay Yo @ . Ao = a @ o yAa @ u’;’ 1
Aot anRIeNY input power 111451 Fayaal input id1figadl PA Saimulane -90 dB, Aniumn

sensitivity ML -90 dB,,

4.6 M3NAad3 Return Loss, VSWR, Smith chart Y8309

4.6.1 Block diagram
Network
Antenna 7
Amnalyzer
4.6.2 THABUMINARDY

¥ (R v ¥
1. §4 start AWDA 920 MHz Liazstop AI1WDT 960 MHz
Y ¥ .

2. NA cal LAINALYIN calibrate menu

= S ~Aq 9
3. nABeNNeS NN 1¥
4.3 short ,open Uagloads AMAEIAL 1BIINMNS calibrate
5 Sanmzaatiuiionan1snaass

4.6.3 HANITNAADY

SINGLE

NUMBER of
- SROUP

il

B i

31 4.46 HAs VSWR 1090100 IMAf g 920-960 MHz
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GHE: -
8. 9260
3.5262
9.92€4
L9865
2.9268
a.,32?8
B, 2272
B.8874
Q.8278
2.9279
?.9288
R.9282
3.9284
2.9285
@.9288
a.923@
d.8E288
2.3234
@.9296
@.9298
@.9308

8. 3302

@.83084
2.9308

- B.,.9388-
39310

8,9312
2.3%14
9.93i8
a.3318

28.814
28,3566
23.83

29,988
23.288
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23.8%82
29.728
23.793
23,888
38,0242
22,153
38.2856
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51/t 4.49 usasBaTinaudvosmueInIAd A 926-931 MHz

s PRINY
IETANDARDI

‘PLOT
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T DEF INE
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CONF 1GURE
) PLOT
PRINT/PLOT
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VLI ST:
VARLUES
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35,432
35.578
35,684
35.838

8.1883

2.99838
-33.233
~iB85.47
~-iB3.52
-228.352
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~-431,643
-414,.08

ERETE B I B B T B B Ol )
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4.7 MIinAaaey Radiation Pattern YDA

4.7.1 Block diagram

Test

Antenna

AZEL

positioner

s 38<]

anugo

.

nn

Network
Analyzer

11 4.54 napaButiuamid va s INIARINE 956-960 MHz

Transmit

Antenna
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472 fupoumsnaaes

LmsiSandes Network Analyzer Intlfisoermeadsdetunesnl uazasoimasudediy
woin 2

2 AAMenu (BAT CW freq mnfuldniniadisdesnsSaie 935 MHz

3.AA Measurement den S21

4. 5M33ATIBeINAT Far Field TnsosyyumaeImesunn 10 0360 ATY 360 89N

5 3AMNAwoNATEU T H planettag5s 11 E plane

o t ANy
6.3ha | wasn pattern

4.7.3 #Han1inanedg

31 4.56 yamememmailiuids



A15197 4.5 HAAIA1YBA pattern 3311 H plane

B3I Gain(dB)
0 -21.821
10 -21.883
20 -21.934
30 -22.009
40 -22.056
50 -21.962
60 -22.075
70 -21.986
80 -21.936
90 -21.815
100 -21.823
110 -21.375
120 -21.818
130 -21.641
140 -21.687
150 -21.713
160 -21.736
170 -21.799
180 ~21.758
190 -21.759
200 -21.776
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210 -21.786
220 -21.85
230 -21.906
240 -22.003
250 -22.093
260 -22.137
270 -22.342
280 -22.128
290 -1.998
.300 -21.836
310 -21.731
320 -21.597
330 -21.407
340 -21.352
350 -21.336
360 -21.186

i 457 mumsuwsnszaeadilussumnalviihvesmuemasziny H plane



71 4.58 uaAIMS NN IMATWAZIYOINATUIWOH] Radiation Pattern 5341 E plane

MN5199 4.6 4aAsA pattern 3511V E plane

66

94 Gain(dB)
0 -66.76
10 -56
20 -48.78
30 -44.75
40 -42.36
50 -41.13
60 -40.36
70 -39.97
80 -39.96
90 -40.26

100 -40.53
110 -41.03
120 -41.69
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130 -4222
140 -43.65
150 -45.23
160 -47.55
170 -50
180 -54.2
190 -62.7
200 -63.8
210 -56.3
220 -51.9
230 -49.35
240 -46.7
250 -44.78
260 -41.74
270 -39.43
280 -37.91
290 -37.16
300 -36.72
310 -37.51
320 -38.97
330 -41.53
340 -45.23
350 -52.23
360 -124
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31 4.5 pwumsuwinszaentluszinuanaiihve ssuemaszuu £ plane

4.7.4 aglwamnaass
dq ¢ ‘ﬂ ‘e 4 4 = ﬂ
reomean 15l omnidirectional monopoled$92H pattern 33111 H plane (HULLUUNTS 1Y
o [ ' 1 o A 1 1 @
s iy lahisindifesiuTioenuuudae 1sunsu d2u pattern 5331 E plane¥29 0 8971101 180

: v k™ ! A,

oern axiidifiovga ndsnniidanng 10 ssauAsY 360 097N 4NN nomalize el MABADE
=3 (IR Y ) v

wiwlgd9s 0 seenfin200 asrnazfiAiovda

4.8 MIinaassm)nasie a0 900 MHz

Triangle Wave Power
DC offset Voo 3 Spectrum

Amplifier Analyzer

S

Generatog

5141 4.60 &A1 Block Diagram Msnaaesenilnaia

5144 4.61 uamertfi Ialden veo 1 925-960.5 MHz



4.9 ﬂ]ﬁ‘ﬂﬂﬁﬂ»ifh Effective Area ﬂﬁﬁ!ﬂgﬂdllﬂﬂlﬂﬂé

51 4.62 naase i Ialie1n power amplifier 1 925-960.5 MHz
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4.9.1 Block Diagram
Triangle Wave \ RF
DC offset OO Antennia
Generatot Amplifier —
4.9.2 YuROUMINABDY

A L
LS esuauses lunlas

2 Saszezmsiiasesannsoinanldlnaga fiaz 10 83 uATY 360 BIFN

o 2 Ay ¥
3.ﬁu’nﬂNﬁﬂ'ﬁ‘ﬂﬂﬁ'ﬂﬂ'ﬂIlﬂllﬁg‘waﬂﬂﬂi'lﬂ

4.9.3 #aN1INAaLI

= y A des o dd‘ ]
MmN 4.7 s&ﬁmszﬁzizmwmimuwmasnaﬂmawwmaﬂmw]

9311 2HIN(UAT)

0 8

10 8

20 8

30 8

40 8

50 8

60 8.5
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70 85
80 8.5
90 9
100 9
110 9
120 9
130 9
140 9
150 8.5
160 8.5
170 8.5
180 85
190 8.5
200 8.5
210 85
220 85
230 8.5
240 8
250 8
260 8
270 8
280 8
290 85
300 85
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310 85
320 85
330 8.5
340 8
350 8
360 8

y 1}
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90
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S
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——ezmnes{oes)

4.9.4 aplwamsnaass
o i o > - ‘é . . -
Snumizveenswin iz 1ndifeedy Radiation Pattern FeawomendluiuY omni directional
A A 1] A A - Ao ) Ay A
Sfimsunsnssaenau lasseminnan szezmei Inafigaiiialdne 9 was uasssuzmsiivesiiga
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uni 5

¢
agdnanayInseinisnaans

5.1 agdwanImaaea

TﬂiNmﬁ”ﬂumimammsmn'mf“f'munpmimﬁwﬁﬁaﬁaémmmﬁ 900 MHz Tagusn1saing
oonilu 2 dau Ao IF (Intermediate Frequency ) Liag RF (Radio Frequency ) Tnvdau IF Yszneudy

1. dausuiianduaumaen Sufaenns1d X 2206 Fufhy'led Monolithic Function Generator
v dpldayanuemumaon

2. 9 de offset ¥992995 Sevz 1ooduoni UA 741 22 T yanamumdouiiinsonszduiW do

AIUYBIRF Usznoudie

1. dausuiiadygunnud 900 MHz Fuininns 14 veo Sufludniidwalumshauves
293 v W IR Ay ananaud ludiidesnisfetssanm 925 - 960 MHz

2. F VPV IWMAS (Power Amplifier) Hqaisudumsmnegiiaand 100 MHz 'y uazf“;uqﬂ
mshanfinnd 1.3 GHz 3¢ hiifans viwves power iflowidhly) Taeseil pA st 18afiqe Aodae
AT 855 — 940 MHz fif1)seanas 37 dB_uiag sensitivity Ao -90 dB,

3. dAUVBIAILOINIA FURANINAISIAIBOINIAUUY omnidirectional &} pattern iuuvunT a0

o & o 3 ar 1% a J ta
59U Feazdlinssumudyanalaluszeenlnaduuinniudy

5.2 i n9nl

A

] ¥ v )
- Power Amplifier fltAnaudeudsdesiimsszunelnenisansadauasiinsmizgfindidwouiets
Y v o t:
RITREEEN
o o 2 o o 2
- mytiansgilnsslilszian sMD Fslivuadndesldmmesdoalunsianiuau

: ; % ' 4 awa :
- padenemandnnudgen AeslinsAensmimauimnzeay iive 1Hifians Radiate
YBIATU

- 7115 match impedance A8sAAB19INAIEN TN tife Iz
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FUJITSU MEDIA DEVICE
DATA SHEET | | DS04-21716-1E

W DESCRIPTION

With excellent C/N characteristics and low current consumption, this VCO series is ideal for CDMA, PCS, PHS
and GSM mobile communication equipment. The VC-50 series can be used in any frequency band in the 230MHz
to 2300MHzrange. The device utilizes FUJITSU MEDIA DEVICE's high-frequency design technology, high-density

‘mounting technology, and frequency adjustment technology to provide a high level of reliability in addition to high
performance and small size.

M FEATURES

« Superior noise characteristics (C/N, S/N) . .

High level of stability in response to ambient temperature and load variations

FUJITSU MEDIA DEVICE’s proprietary fabrication process provides the uniformity of the central frequency
distribution \ '

Small size, light-weight, slim-package : 6.0 x 6.0 x 1.8 mm (Typ.)

SMD-type taping specifications suitable for automatic mounting and reflow soldering

.

H PACKAGE




M PIN ASSIGNMENT

(TOP VIEW)

7 6

1 2
M PIN DESCRIPTION
| Pin No. Symbol Description

1 vt Control voltage

2 GND GND

3 Vee Power supply voltage
4 GND GND

. 5 ouT Output

6. GND GND

7 GND GND

8 GND GND




W PRODUCT LINEUP (STANDARD MODELS)

VC-50 Series

System’ Centenill\:niﬁg)uency Bar;;im_vlvzi;:l th P%‘gﬁ;gs: ?\?)ly Part Number
967 +13 3.0+0.25 VC-3ROA50-0967A
CDMA 991 +13 25+0.15 VC-2R5A50-0991
1035 +15.5 2.55+0.15 VC-2R5A50-1035
PCS 1750 +30 3.0+0.16 VC-3ROA50-1750
. +15 2.7+0.15 VC-2R7A50-1635
K-PCS 1635 :
: _ +15 3.0+0.15 VC-3R0A50-1635S
csM 897 +17.5 2.8+0.1 " VC-2R8A50-0897F
1171 +35 2.8+0.07 VC-2R8A50-1171
GSM/DCS 1360 +80 2.85+0.15 VC-2R8A50-1360
BHS 1652 420 2.7+0.1 VC-2R7A50-1652
1668 +18.3 3.0+0.2 VC-3ROA50-1668N




VC-50 Series

B ELECTRICAL CHARACTERISTICS

1. For CDMA (Part number : VC-3RA50-0967A)
* Absolute Maximum Ratings

' Rating .
Parameter Symbol — Unit
_ Min. Max.
Input DC voltage Vee s +3.256 Vv
Control voltage Vi — +3.25 \'
Operating temperature Ta -30 +80 °C
Storage temperature Tstg -40 +85 °C
Storage humidity Hstg .5 95 %

WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in

excess of absolute maximum ratings. Do not exceed these ratings.

« Electrical Characteristics

(Ta =+25°C £ 3°C)

Value
Parameter Symbol Conditions 2 Unit
Min. Typ. Max.
Current lc  |Vee= 3.0V, Vt=1.7V AL = 6.4% mA
consumption
Frequency fmin  |Vee= 3.0V, Vt=0.7V — — 954.0* MHz
Frequency fmax |Vec=3.0V,Vt=2.7V 980.0* — — MHz
Control voltage b
sensitivity kv (fmax — fmin) /2.0 18.0 23.0 28.0 MHz/V
Oscillator output Po |Vec= 3.0V, Vt=17V -6.0* — 1.0* dBm
‘ Vec= 3.0V, Vt=17V, f
Offset= 1 kHz, BW=1 Hz & = 7/ | 9BeMHz
Vee= 3.0V, Vt=17V, o
Offset = 10 kHz, BW = 1 Hz 100.0 N — | dBohz
CN CN Vi 3.0V, Vt=1.7V
cc= 3.0V, Vi=1.7V, *
Offset= 30 kHz, BW = 1 Hz oS > — | dBchz
Vee=3.0V,Vt=1.7V, .
Offset = 60 kHz, BW = 1 Hz 115.0 - — | dBofHz
. . " |Vee=3.0V,Vt=17V, "
Higher harmonics Hs ond, 3rd — — -10.0 dBc
Spurious Se Vee=3.0V,Vt=17V —_ — -70.0* dBc
Power supply Vee=3.0V+0.25YV, .
variation Push \vt=17v — - +800 kHz
. Vee=3.0V,Vt=1.7V,
Load variation Pull VSWR = 2 ALL PHASE — —_ +1000 kHz
Temperature drift Td |[Ta=+25°C+55°C — — +3000* kHz

*: Ta=-30°C to +80°C




2. For CDMA (Part number : VC-2R5A50-0991)
- » Absolute Maximum Ratings

VC-50 Series

Rating .
Parameter Symbol - Unit
Min. Max.

Input DC voltage Vee — +6.0 \

Control voltage Vi — +10.0 \'%
Operating temperature Ta -40 +85 °C
Storage temperature Tstg -50 +125 °C
Storage humidity Hstg 5 95 %

WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in
excess of absolute maximum ratings. Do not exceed these ratings.

-« Electrical Characteristics
: (Ta=-40°C to +85°C)

/ Value
Parameter Symbol Conditions Unit
, Min. Typ. Max.
Curent =~ oo |Veo=2.5V,Vt=14V . P g mA
consumption 7.0
Frequency fmin  |Vee=25V,Vt=0.6V — — 978.0 MHz
Frequency ~ fmax |Vee=2.5V,Vt=2.2V 1004.0 — — MHz
Control voltage !
sensitivity kv (fmax — fmin) /1.6 23.0 27.0 31.0 MHz/V
Oscillator output Po Vee=25V,Vt=14V —4.5 -1.5 15 dBm
Vee=25V,Vt=14YV, 107.0 — 4 dBc/Hz
Offset=20 kHz, BW =1Hz 108.0*
_ Vec=25V,Vi=14V, 110.0 L ' dBe/Hz
Offset = 25 kHz, BW =1 Hz 111.0*
CN N Vec=2.5V,Vi=14V
cc=2. , Vi= 1. , ’ :
Offset = 60 kHz, BW = 1 Hz 1134 7 — | 9BoHz
Vee=2.5V,Vt=14YV,
Offset = 900 kHz, BW =1 Hz =4 — — | dBohz
. - Vec=25V,Vt=14V,
Higher harmorucs Hs Up to 3rd — — -15.0 dBc
- Vec=2.5V,Vt=14V,
Spurious | Se Up to 3 GHz — — -70.0 dBc
Power supply . Vec=25V+0.15V,
variation ' Push lvt=1.4v T - 500 kHz
i - [Vee=2.5V,Vt=14V,
Load variation Pull VSWR = 2 ALL PHASE — — 1500 kHz

*:Ta=+25°C+3°C




-5 Series

3. For CDMA (Part number : VC-2R5A50-1035)

« Absolute Maximum Ratings

Rating .
Parameter Symbol - Unit
Min. Max.

Input DC voltage Vee — +6.0 \
Control voltage Vit — +10.0 \'
Operating temperature Ta —40 +85 °C
Storage temperature “Tstg -50 +125 °C
Storage humidity Hstg 5 95 %

WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in
excess of absolute maximum ratings. Do not exceed these ratings.

« Electrical Characteristics
' ~ (Ta=-40°C to +85°C)

Value
Parameter Symbol Conditions Unit
: Min. Typ. ~ Max.
Curent e |Veo=2.55V, Vt=1.35V O o0 10.0 mA
consumption
Frequency fmin  |Vec=255V,Vt=0.5V — — 1019.0 MHz
Frequency fmax |Vec=2.55V,Vt=22V 1050.0 — — MHz
Control voltage (fmax — fmin) /1.7, ,
| sensitivity Ko lve=135V 1627 NE ol | bk
Oscillator output Po |Vec=2.55V,Vt=135V -3.0 0.0 3.0 dBm
Vee=2.55V,Vi=1.35YV,
Offset = 625 kHz , BW = 1 Hz & — 7/ | 4Bk
CN N Vec=2.55V,Vi=1.35V
cc=L. ’ = 1. y
Offset=1.25 MHz, BW=1Hz | 1430 z f— | dBohz
Lo . Vec=2.55V,Vt=1.35V,
ngher harmonics Hs 2nd, 3rd, 4th — — -15.0 dBc
. Vee=2.55V, Vt=1.35V,
Spurious Se Up to 3 GHz — — -70.0 dBc
Power supply Vee=2.55V+0.15V,
variation Push lyi=135v - — 500 | khz
- Vee=2.55V,Vt=1.35V,
Load variation Pull VSWR = 2 ALL PHASE — — +500 kHz




VG-50 Series

4, For PCS (Part number : VC-3R0A50-1750)
» Absolute MaXImum Ratings

Rating .
Parameter Symbo! - . Unit
‘ Min. Max. :
Input DC voltage Vee : — +3.2 \Y
Control voltage Vit — +3.2 7 - v
Operating temperature , Ta =30 +80 °C
Storage temperature Tsig -35 +85 °C
Storage humidity - Hstg 5 95 %

WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in
excess of absolute maximum ratings. Do not exceed these ratings. '

» Electrical Characteristics 7 :
(Ta=-30°C to +80°C)

; Value
Parameter Symbol Conditions - - Unit
. - Nin, Typ. Max.
Current e |Vec=3.0V, Vt=1.65V 4 o 85 .| mA
consumption .
Frequency fmin  [Vec=3.0V,Vt=03V A — 1720.0 MHz
Frequency fmax {Vec=3.0V,Vt=3.0V 1780.0 — — MHz
Control voltage |
sensitivity | kv (fmax — fmin) /2.7 . 30.0 40.0 50.0 MHz/V
Oscillator output | ~ Po Vee=3.0V, Vt=165V . -3.0 0.0 3.0 dBm
Vee=3.0V,Vt=1.65V,
CIN C/N Offset = 100 kHz , BW= 1 Hz 112.0 — —_ dBc/Hz
. . Vee=3.0V, Vt=1.65V,
Higher harmonics Hs Up to 3rd — A -10.0 dBc
Spurious Spe Vec=3.0V,Vt=165V — — -80.0 dBc
Power supply Vee=3.0V+0.16 V,
variation Push |\t=1.65V iy - 600 kHz
. Vee=3.0V,Vt=1.65V, .

Load variation Pull VSWR = 2 ALL PHASE e — +1200 kHz
Temperature drift Td |Ta=+25 °Cx55°C — — +6000 | kHz




VC-50 Series

5. vFor K-PCS (Part number : VC-2R7A50-1635)
 Absolute Maximum Ratings

: : Rating ' )
Parameter Symbol . Unit
Min. Max.
Input DC voltage Vee — +3.0 \
Operating temperature Ta . =30 480 °C
Storage temperature Tstg -40 +90 °C
Storage humidity Hstg 5 95 %

WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in
excess of absolute maximum ratings. Do not exceed these ratings.

« Electrical Characteristics L
v (Ta=+25°C + 3°C)

; Value
Parameter Symbol Conditions - = Unit
‘ _ Min. Typ. Max. _

Current =~ 1 ¢ |Vee=27V,Vt=05Vt025V | — — | ss mA

consumption

Frequency  fmin |Vee=27V,Vt=0.5V — — 1620.0* MHz

Frequency fmax [Vec=2.7V,Vt=25V 1650.0* — e MHz

Control voltage :

sensitivity kv (fmax — fmin) /2.0 22.0 Vaiy — MHz/V

Oscillator output Po |Vec=27V,Vt=15V -3.0 — — dBm
Vee=2.7V,Vt=1.5V, ’ _
Offset = 1 kHz, BW =1 Hz )4 = | | Bt
Vee=2.7V,Vt=15YV, : A

C/IN _ C/IN Offset = 100 kHz, BW = 1 Hz 111.0 — — dBc/Hz
Vece=27V,Vt=15V, :
Offset=1.25MHz, BW=1Hz | o4O N° S — |9

. - Vee=27V,Vi=15YV, ¥

Higher harmonics Hs 2nd, 3rd . N — — -10.0 dBc

Power supply Vee=27V£0.15V,

variation Push 11— 15v o o 800 kHz

. . Vee=27V,Vt=1.5V,
Load variation Pull VSWR = 2 ALL PHASE — — 11500 kHz

*: Ta =-30°C to +80°C



| 0 Sries

6. For K-PCS (Part number : VC-3R0A50-1635S)
« Absolute Maximum Ratings

Rating _
Parameter Symbol - — Unit
Min. Max. ‘ o

| Input DC voltage - Vee — +6.0 Vv
Contro! voltage Vit — +6.0 Vv
Operating temperature Ta -30 +80 °C
Storage temperature Tstg ; -40 +90 °C
Storage humidity Hstg 5 95 %

WARNING VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in
excess of absolute maximum ratings. Do not exceed these ratings.

» Electrical Characteristics
(Ta=+25°C * 3°C)

Value :
Parameter Symbol Conditions Unit
Min. Typ. Max.
Current lee " |Veo=3.0V,Vt=15V S = 85 | mA .
consumption -
Frequency fmin  |Vec=3.0V,Vi=0.5V — — 1620.0 MHz
Frequency fmax [Vee=3.0V,Vt=25V 1650.0 i £ MHz
Control voltage : ]
| sensitivity kv (fmax — fmin) /2.0 : 220 — — MHz/V
Oscillator output Po [Vec=3.0V,Vt=15V -3.0 SR s dBm
' Vee=3.0V,Vt=15V, ]
Offset=1kHz, BW=1Hz | 700 — 7/ |98z
: Vee=3.0V,Vt=15V, _ ’
CIN - CIN Offset = 100 kHz, BW.=1 Hz 111.0 — — dB¢/Hz
Vee=3.0V,Vt=15V, .
Offset=1.25 MHz, BW=1Hz | 1340 7 — | dBoiHz
. . Vee=3.0V,Vt=15YV,
Higher harmonics Hs 2nd, 3rd — — -10.0 dBc
Spurious Sp Vee=3.0V,Vt=15V —_ — -70.0* dBc
Power supply ~ {Vee=3.0V0.15V,
variation Push |\t=15v o - 800 | kHz
' L Vee=3.0V,Vt=15V,
Load variation Pull VSWR = 2 ALL PHASE — — +1000 | kHz
Temperaturedrit | Td [Ta=+25°C£55°C — —_ +3000* kHz

*: Ta=-30°C to +80°C



VC-50 Series

7. For GSM (Part number : VC-2R8A50-0897F)
« Absolute Maximum Ratings

_ Rating .
Parameter Symbol Unit
Min. Max. ‘
Input DC voltage Vee — +4.0 \Y
Control voltage - Vi 0 +2.9 \
Operating temperature Ta -20 +75 -°C
Storage temperature Tstg —40 +85 °C
Storage humidity Hstg 5 - 95 %

WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, ete.) in
excess of absolute maximum ratings. Do not exceed these ratings.

PO

- » Electrical Characteristics
(Ta=+425°C £ 3°C)

y- Value
Parameter Symbol Conditions Unit
Min. Typ. Max.
Current A Y = == )
consumption fcc Vec=2.8V,Vt= 1.2 Vv — 25.0 mA |
Frequency fmin  |Vec=28V,Vt=05V ' —_ — 880.0* MHz
Frequency - fmax |Vee=2.8V,Vt=19V 915.0* -— — | MHz
Control voltage ] .
sensitivity kv - | (fmax — fmin) /1.4 24.0 -— 36.0 MHz/V
Oscillator output Po Vee=2.8V,Vt=12V 20 o — dBm
Vee=2.8V,Vt=12V,
Offset= 100 kHz, BW = 1 Hz @8 = & 7/ | Bt
' . |Vec=2.8V,Vt=1.2V, -
C/N CIN Offset = 400 kHz, BW=1 Hz - 125.0 — | — dBc/Hz
Vee=2.8V,Vt=1.2YV, :
Offset = 20 MHz, BW =1 Hz 18343 7 — | UBohz
. . Vee=2.8V,Vt=1.2V, '
Higher harmonics Hs- 2nd, 3rd — — -15.0 dBc
Power supply Vee=2.8V£0.1YV, )
variation _ Push Vt=1.2V - - +1000 kHz
- Vee=2.8V,Vt=1.2V,
Load variation A Pull VSWR = 2 ALL PHASE — — +2000 kHz
Temperature drift | Td Ta = +25 (+50/-45) °C — — +2000* kHz

*:Ta=-20°Cto +75°C

10



'VC-50 Series

8. For GSM (Part number : VC-2R8A50-1171) -
- Absolute Maximum Ratings

Rating .
Parameter Symbol - : Unit
Min, Max. v .

Input DC voltage Vee -0.3 +2.9 Y
Control voltage o vt 0 +2.9 Y
Operating temperature Ta -20 +75 °C
Storage temperature Tstg -30 +85 °C
Storage humidity . Hstg 5 95 %

WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in
excess of absolute maximum ratings. Do not exceed these ratings.

* Electrical Characteristics
(Ta=+25°C + 3°C)

y - Value
Parameter ‘Symbol Conditions Unit
Min. Typ. Max.
Current le |Vec=2.8V, Vt=1.425V | = 8.0* mA
consumption
Frequency fmin  |Vee=2.8V, Vt=0.85V — — 1136.0* MHz
Frequency fmax |[Vec=2.8V,Vt=2.0V 1206.0* — —_ MHz
Control voltage ' : ) ) * *
sensitivity kv (fmax — fmin) /j 15 70.0 - 90.0 MHz/V
Oscillator output Po Vec=2.8V,Vt=1425V 5.0 — +1.0* dBm
: Vee=2.8V,Vi=1.425V, 4 /
Offset = 10 kHz, BW = 1 Hz il - o—/ /1 9Bz
Vee=2.8V, Vt=1425V, S A
Offset = 400 kHz, BW =1 Hz \7" — 7 | 9Btz
Vec=2.8V, Vt=1425V, 3
| Offset = 600 kHz, BW = 1 Hz 122.0 e — | d9Belhz
N ' N Nez28V,viz1425V
’ . cc=4. , V=1, ) - .
Offset = 1.6 MHz, BW = 1 Hz N2 7 — | dBoHz
Vee=2.8V, Vt=1.425V, =
Offset = 3 MHz, BW = 1 Hz 1420 - — | dBoHz
Vee=2.8V,Vt=1425V, .
Offset = 10 MHz, BW = 1 Hz 147.0 - — | dBoHz
. , . Vec=2.8V,Vt=1425V, .
Higher harmonics | Hs 2nd, 3rd » | — —_— -10.0 dBc
Power supply Vee=2.8V £0.07V, ‘ : .
variation Push | \t= 1425V L - +500 kHz
. Vec=2.8V,Vi=1.425V, "
Load variation Pult VSWR = 2 ALL PHASE — — +1000* . kHz
Temperature drift Td Ta =+25 (+50/-45) °C L — — +3000* kHz

*:Ta=-20°C to +75°C
1"



VC-50eries

9. For GSM (Part number : VC-2R8A50-1 360)
« Absolute Maximum Ratings

Rating .
Parameter Symbol - Unit
v Min. Max.
Input DC voltage Vee — +3.0 \'
Control voltage Mt — +3.0 \Y
Operating temperature Ta . =20 +80 °C
Storage temperature Tstg =30 +80 °C
Storage humidity Hstg 5 95 %

WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in
excess of absolute maximum ratings. Do not exceed these ratings.

« Electrical Characteristics

(Ta= +25°C + 3°C)

: Value -
Parameter Symbol Conditions : Unit
. Min. Typ. Max.
Current lec . |Vec=2.85V, Vt=13V N T 9.0 mA
consumption
Frequency - fmin  |Vec=2.85V,Vt=0.3V - — 1280.0 MHz
Frequency fmax |{Vec=2.85V,Vt=23V 1440.0 — — MHz
Control voltage !
sensitivity kv (fmax — fmin) /2.0 86.0 — 106.0 MHz/V
Oscillator output | Po Vec=2.85V,Vt=13V -3.0 — — dBm
Vee=2.85V,Vt=13YV,
Offset = 10 kHz, BW = 1 Hz e — 7/ |9Behz
N N Vec=2.85V,Vt=13V
cc=2. , Vi=1. s
Offset = 3 MHz, BW =1 Hz A4ed T — | 4Bz
: . Vec=2.85V,Vi=1.3YV,
ngher harmonics Hs ~ |2nd, 3rd — — -10.0 dBc
Power supply Vee=2.85V+0.15V,
variation Push lvt=13v — - 1000 | kHz
: s Vec=2.85V,Vt=13V,
Load variation Pull» VSWR = 2 ALL PHASE — — +2000 | kHz
Temperature drift Td Ta =+25 (+565/-45) °C — — +3000 kHz




10. For PHS (Part number : VC-2R7A50-1652)
» Absolute Maximum Ratings

VC-50 Series

' Rating .
Parameter Symbol Unit
Min. - Max.
Input DC voltage Vce — +5.0 \")
Control voltage Vit - 5.0 v
Operating temperature Ta -20 +60 °C
Storage temperature Tstg -35 +85 °C
Storage humidity Hstg 5 95 %

“WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in

excess of absolute maximum ratings. Do not exceed these ratings.

* Electrical Characteristics

(Ta=+25°C % 3°C)

Value
Parameter Symbol Conditions - Unit
: ' Min. Typ. Max.

Current lc  |Veo=2.7V,Vt=04Vt02.1V h Y 5.5" mA
consumption .
Frequency fmin  |Vec=2.7V,Vt=04V — — 1632.5* MHz
Frequency fmax |Vec=2.7V,Vt=21V 1672.5* — — MHz
Control voltage !
sensitivity kv (fmax — fmin) /1.7 36.0 — 48.0 MHz/V

' - [Vee=27V,Vt=04Vio21V -6.0% — — dBm
Oscillator output Po

Vee=2.7V,Vt=00Vto 2.7V .—10.0* —_ — dBm
Vee=2.7V,Vt=04Vto2.1V, )
C/IN CIN Offset = 100 kHz, BW = 1 Hz 109.0 — — dBc/Hz
. . - |Vee=2.7V,Vt=04Vi02.1V,
Higher harmonics Hs 2nd, 3rd » — — -15.0* dBc
Power supply Vee=2.7V£0.1V,
variation Push l\vt=04Vio21V — T #600 kHz
e Vee=2.7V,Vt=04Vt021V,

Load variation B Puli VSWR = 2 ALL PHASE — — +1000 kHz
Temperature drift Td Ta =425 (+45/-35) °C — — +3000 kHz

*: Ta =-20°C to +60°C

13



VC-50 Series

11. For PHS (Part number : VC-3R0A50-1668N)
+ Absolute Maximum Ratings

. Rating ]
Parameter Symbol - Unit
Min. Max.
Input DC voltage Vee — +3.2 v
Operating temperature Ta -10 +60 °C
Storage temperature Tstg -30 +85 °C
Storage humidity -Hstg 5 85 %

WARNING: VCO can be permanently damaged by application of stress (voltage, temperature, humidity, etc.) in

excess of absolute maximum ratings. Do not exceed these ratings.

* Electrical Characteristics

(Ta=425°C + 3°C)

Value
Parameter Symbol Conditions v ' Unit .
Min. Typ. Max, )
Current le |Vee=3.0V,Vt=15V 4 > 7.0* mA
consumption :
Frequency fmin  |Vec=3.0V,Vt=05V W § — 1649.7* MHz
“| Frequency fmax |Vec=3.0V,Vt=2.5V 1686.3* L U MHz
Control voltage kv .| (fmax — fmin) /2.0 25.0 31.0 37.0 | MHzv
sensitivity :
Oscillator output Po Vee=3.0V,Vt=15V - —6.0* — — dBm
Vee=3.0V,Vt=15V, o
C/N CIN Offset = 100 kHz, BW = 1 Hz 110.0 —_ — dBc/Hz
. . Vee=3.0V,Vt=15V,
Higher harmonics Hs Up to 3rd — — -15.0 dBc
Power supply Vec=3.0V+0.2V,
variation Push 1yt~ 15V - - 800 kHz
. Vee=3.0V,Vt=15YV,
Load variation Pull VSWR = 2 ALL PHASE — — +1000 kHz
Temperature drift Td Ta=+25°C + 35°C — — +4000* kHz

*:Ta=-10°C to +60°C



VC-50 Seris-

B MARKING
7 6 5
0967A Part symbol
. 12001 - " Lot number
Trimming window —i l F — Logo
Index ——— 1+ o -
1 2 3
B PART NUMBER DESIGNATION
- - [Al————— Numbers Specified by FUJITSU MEDIA DEVICE
L Center Frequency : 1750 MHz
Series Name : VC-50 Series
Outer Sheath Type : SMD
Power Supply Voltage :2.7V

Product Category :VCO
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VC Series

B PACKAGE DIMENSION

6.0+0.2

Dimensions in mm

5.1

1.3

6.4

20
48

1

|2.0|

4.8

6.4

Dimensions in mm _
Dimension tolerance : £ 0.1 mm




B TAPING AND PACKAGING
(1) Carrier Tape and Packaging

VC-50 Series

+0.1
,11,202005 4.0+0.1 : $1.5-0 22041 |,
S
H
2
/ R R R E R EERIEE I N e whs
; ] | | | i o m, '
3 slpulputpulsslE EaN
: YRR R R 1
pr L : ; . : | o
- | ! — Y r
+0.1
l,_,l \ $1.5-0 ! 0.3+0.05
8.0+0.1 6.5+0.1 \
Dimensions in mm
(2) Taping Layout
Feeder

) Direction of pulling
’ Reel side Rulling side

150 mm ~ 360 mm

00 o o\lo oo o\oooo\oooo

O OH RS E F T

Empty Markiﬁg of pin 1 Empty

50 mm or more 2000 packages 400 mm or more

17



18

VC-50 Series

(3) Reel Shape and Dimensions

330.0+0.1 .

80.0+0.5

0 e

o o

+H H 1 NS § .
o lao f

e e

N

Note : The label specifies the part number, quantity, and lot number.

Volume : 2000 pcs/reel .
Type : (L) 340 x (W) 340 x (t) 30 (mm)

28+05

14.03°

Dimensions in mm




VC-50 Series

B REFLOW MOUNTING CONDITIONS (RECOMMENDED)

« Perform mounting using the temperature profile shown below. To prevent thermal stress to the VCO, ensure -
gentle temperature gradients and use preheating whenever possible. (Recommended preheating: 140°C to -
160°C for 60 s = 20 s) :

« Always consult FUJITSU MEDIA DEVICE beforehand if mounting more than once.
* Never remove a VCO that has already been mounted and attempt to reuse.
"» For mounting, use a general-purpose flux suitable for mounting electronic components.

2501 ) 7 s Max.
b2 11 [ J S e e Rt il

1 EEnEEEE Ll LR B

20s~30s

460 fm-=-m==-mm s mmmmmm—-me——e-so-ooa
150 1
140 [ ---= =T

100 - 60s+20s

Temperature (°C)

50

Warm-up

Pre-heating

Heating | Cooling

Time (s)

x1:10 °C/s orless
%2 :8°C/s orless

B WASHING CONDITIONS

« Washing solution: Use isopropyl alcohol.
« Washing procedure: Immersion or steam cleaning is recommended.
« Washing time: For immersion: Less than 5 minutes at 40°C or less.
For steam: Less than 2 minutes at 90°C or less is recommended.
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VC-50 Series

FUJITSUMEDIA DEVICES LIMITED

For further information please contact:
Japan

FUJITSU MEDIA DEVICE LIMITED
International Sales & Marketing DEPT.
Shin-Yokohama Square Bldg.,14F,
Shin-yokohama 2-3-12,

Kohoku-ku, Yokohama,

Kanagawa 222—0033 Japan

Tel: +81-45-471-0061

Fax: +81-45-471-0076

http://www.fujitsu.co.jp/hypertext/fmd/English/index.htm!
North and South America

FUJITSU MICROELECTRONICS, INC.
3545 North First Street,

San Jose, CA 95134-1804, U.S.A.

Tel: +1-408-922-9000

Fax: +1-408-922-9179

Customer Response Center
‘Mon. - Fri.: 7 am - 5 pm (PST)
Tel: +1-800-866-8608

Fax: +1-408-922-9179

http:/fwww. fujitsumicro.com/
Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Am Siebenstein 6-10,

D-63303 Dreieich- Buchschlag,

Germany

Tel: +49-6103-690-0 .

Fax: +49-6103-690-122

htip:/fvww.fujitsu-fme.com/
Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE. LTD.
#05-08, 151 Lorong Chuan,

New Tech Park,

Singapore 556741

Tel: +65-281-0770

Fax: +65-281-0220

hitp:/fwww.fmap.com.sg/
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The contents of this document are subject to change without notice.
Customers are advised to consult with FUJITSU sales
representatives before ordering.

The information and circuit diagrams in this document are
presented as examples of semiconductor device applications, and
are not intended to be incorporated in devices for actual use. Also,
FUJITSU is unable to assume responsibility for infringement of
any patent rights or other rights of third parties arising from the use
of this information or circuit diagrams.

The contents of this document may not be reproduced or copied
without the permission of FUIITSU LIMITED.

FUJITSU semiconductor devices are intended for use in standard
applications (computers, office automation and other office

equipments, industrial, communications, and measurement
equipments, personal or household devices, etc.).
CAUTION:

Customers considering the use of our products in special
applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage, or
where extremely high levels of reliability are demanded (such as
aerospace systems, atomic energy controls, sea floor repeaters,
vehicle operating controls, medical devices for life support, etc.)
are requested to consult with FUJITSU sales representatives before
such use. The company will not be responsible for damages arising
from such use without prior approval.

Any semiconductor devices have inherently a certain rate of failure.
You must protect against injury, damage or loss from such failures
by incorporating safety design measures into your facility and
equipment such as redundancy, fire protection, and prevention of
over-current levels and other abnormal operating conditions,

If any products described in this document represent goods or
technologies subject to certain restrictions on export under the
Foreign Exchange and Foreign Trade Control Law of Japan, the
prior authorization by Japanese government should be required for
export of those products from Japan.
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Application
o For E-GSM class4 880 to 915 MHz

o For 3.5 V nominal battery use

Features

High gain 3stage amplifier : 0 dBm input

Lead less thin & Small package : 2 mm Max, 0.2cc
High Efficiency | 45% Typ 4t 35.5 dBrit

Wide gain control range : 70 dB Typ

o @

Pin Arrangement
s 1: Pin
4 G > 2:Vapc
=, 3:Vdd
\;,4/ G 4: Pout
1 G: GND

Absolute Maximum Ratings (Tc =25°C)

item Symbol ~“Rating Unit
Slpply voltage Voo ) 8 Y
Supply current lop 3 A
V,pe VOItage Varc 4 \Y
Input power Pin 10 mw
Operating case temperature Tc (op) -30 to +100 °C
Storage temperature Tstg ~30 to +100 5C
Output power Pout 5 w
e o ¢
Hitachi %

semiconductor o
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Electrical Characteristics (Tc = 25°C)

item Symbol Min Typ Max Unit Test Condition

Frequency range f 880 — 915 MHz

Coritrot voltage rangs” Ve 05 — 220V

" Drain cutoff current s — — 100 A Vi = 8V, Vise = 0V

Total efficiency Tir 40 45 —_ %  Pin=0dBm, Vy, = 3.5V,

2nd harmonic distortion ~ 2nd H.D. — —45 -35 dBc  Pout = 35.5dBm, Vapc = control

3rd harmonic distortion 3rd H.D. — -45 -35 dBc R, =Rg=50Q, Tc=25C

Input VSWR VSWR (in) — 1.5 3 —

Output power (1) Pout (1) 355 360 — dBm - Pin = 0dBm, Vg, = 3.5V,
Vaee = 2.2V, R, = Rg = 50Q,
Tc=25°C

Output power (2) Pout (2) 335 342 — dBm  Pin=0dBm, V, = 3.0V,
V,pe = 2.2V, R_ = Rg = 509,
Tc=85°C

isolation — —_ —40 -36 dBm  Pin=0dBm, V,, =3.5V,
Ve = 0.5V, R =Rg = 502,
Tc=25°C

Switching time tr, ff — 1 2 us Pin = 0dBm, V,, = 3.5V,
Pout = 0 to 35.5dBm
R, =Rg=50Q, Tc=25°C

Stability — No parasitic oscillation — Pin = 0dBm, V,, = 310 5.1V,

: Pout < 35.5dBm,

Vapc < 2.2V GSM pulse.
Rg =509, Tc = 25°C,
Output VSWR = 6 : 1 All phases-

Load VSWR lolerance — No degradation — Pin = 0dBm; Vin = 3t0 5:1V,

Pout < 35.5dBm,

Vapc <2.2V GSM pulse.

Rg = 509Q; t = 20sec.; Tc = 25°C,
Qutput VSWR = 10 : 1.All phases

%—IITACH!
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Package Dimensions
Unit: mm
| 1.8£0.2.
4 .. & 3 i _
o s ”
M) : P
HY :
o|& : 3
© . ' 0
1 G 2
{Upper side)
T [ el LA
1375+£03
Pin arrangement
1: Pin
: £0) | 2 Vapc
1 H t )
|12 b BEED )Y AL
& RIP (D S1 P , = G: GND
e ‘ d
S | ==
L__._J ..
4 W o
< ©
S ll , l s\
1 " 1 o
Al e A dh A | S
14 G| | o '3
(1.8) (1.3){(1.8) {(1.6) (1.8) {1.3] (1.8)
i
Remark:

(6.875)

(6.875)

1
H
(2.225) | (2.975)
)
i

13.75+ 0.3

(Bottom side)

Coplanarity of bottom side of terminals
are less than 0 +/- 0.1mm.

Hitachi code | RF-K
EIAJ code
JEDEC code
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have

received the latest product standards or specxﬁcatlons before final de51gn, purchase or use.

. Hitachi makes every attempt to ensure that its products are of h1gh quahty and rehablhty However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, acronautics, nuclear power, combustion control, transportation,

~ traffic, safety equipment or medical equipment for life support.

|4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-

" safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. This product is not designed to be radiation resistant.

6. No one is permitted to reproduce or duplicate, in any form, the whole or part of this document without

W

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.

Hitachi, Ltd.
Semloonduc(or & integrated Circuits.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan
Tel: Tokyo %03) 3270-2111 Fax: (03) 3270-5109
URL NorlhAmenca http semiconductor.hitachi.com/
Europe ttp://www.hitachi-eu.com/hel/ecg
Asia (Singapore) - leww has hitachi.com sg/ 3stcdlmdex htm
ASa (HangHong) Bty htach com WP A him
Ia l.com.nx/en naex.nim
Japan : hitp://www.hitachi.co.jp/Sicd/i ndx
For further information wrlte to:
Hitachi Semiconductor Hitachi Europe GmbH - Ritachi Asia Pta. Lid. Hitachi Asta (Honig Kong) Lid.
{America) Inc. ; Electronic components Group 16 Coliyer Quay #20-00 Group’ Hif (Electronic Components)
179 East Tasman Drive, Domacher Strage 3 Hitachi Tower 7/F.,.North Tower, World Finance Centre,
San Jose,CA 95134 D-85622 Feldkirchen, Munich Singaporé 049318 Harbour City; Canton Read, Tsim Sha Tsuj;
Tek <1> (408) 433-1990  Germany Tel: 5352100 Kowtoon, Hong Kong
Fax: €1>(408) 433-0223 Tel: <49> (89} 9 9180-0 ) Fai: 535-1533 Tel: <852> {2) 735 9218
Fax: <49>(89) 9 29 30 00 o B Fax: <852> (2) 730 0281
Hitachi Europe Lid, Hitachi Asia Ltd. Telex: 40815 HITEC HX
Elsctronic Components Group. Taipei Branch Office
Whitebrook Park 3F, Hung Kuo Building. No.167,
Lower Cookham Road Tun-Hwa North Road, Taipet (105)
Maidenhead Tel: <886> (2) 2718-3666

Berkshire SL6 8YA, United Kingdom Fax: <886>(2) 2718-8180
Telk: <44> (1628) 585000
Fax: <44> (1628) 778322

Copyright * Hitachi, Ltd., 1999. All rights reserved. Printed in Japan.
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