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‘900 MHz transmit modulator and

CD8455
2.5 GHz fractional-N dual synthesizer
DESCRIFTION APPLICATIONS
The CE455 combinas @ 300 MHz ransmil modulator with gain ¥ (5135 standand
control, & 2.5 GHe Iractional-N syrihasizer, an ausiliany syrinasizar,
and an offsel loap syrdhasizer. I i labricaied in a BICMOS * VWiralsss communicalicns
process—COUBIC2. The varabla gain pre-driver amplfier delivers
+10.0 dBrm sutpul pawer, which can atienuate 48 o in 0.18 dB
sleps. The syninasizer seciion usas a frasional-N main divider thal PIN CONFIGURATION
operates 1o 2.8 GHE, previding 1as1 swhohing in rarmew-bard
ngealeafons. ﬁ-qkﬂ:—qurt.-;_ruau:ﬁar:.rdluidurupamm ug b ; e g % g g X |
550 MHz. Tha third syrihasizer provides the offsel fraquancy r33883:8F F88C
peeded babwaen trarsmit and receive modes, By using an extemal e "'TI }“ !ﬂ]!;' = Fl 21| a8 1 7
upconvert mixer, a PGS frequency signal can be obtained for 3
high-tand cpamlion. A J-wire bus is usad o program all aparational pun [T ol g LT
modes of tha CDE45E. The CD8455 is intended for 15-136 standand, s _T_ 8| Tigy
[+ = B =
AFyc [ (3] pwra
] | cuoow
FEATURES RFice[ -
& |0 el aler, divect msdulalion of BF S;: l : 'H. ;m":
® 5 10.0 dBm oulput possar 'r_' CDa455 38| awi
T el 2 &
® 46 dB varable gain predriver a8 “ Voo
= I
® Fracional-h main syndhasize: with fractional compensation i il ]
P gad |10 i
& Thrae synthesizes: main, audliary, and offsed kop straﬁ s@ o
® 3-wire serial bus (CLK, STROBE. DATA) Thnsct [12] = @
* Conttrol logic for programeming DRICICECEEREEELE
@ OB H] =}
® Acterenoe cock and butters i:—-b'ﬁﬁ £33 EEE g3
=
® Powe: down motes 5 8
Figure 1. Pin eontiguration
QUICK REFERENCE DATA
SYMBOL PARAMETER COMNDITIOMNS KM TP MAX. UMNIT
Ver Supply walage Ve ET ] a76 a0 v
lcc Supply curren full poweer analag - 105 120 m#
full power digital - 122 142 i,
log_sieep | Toi8l supply currant in powar-down mada - 23 a5 i,
fuasin gt freguency, main divider a0 - 2200 MHEZ
. Ingu Fracuency, auxlliary divicar 4 200 MH>
T Inpud frecuency, offssl fsider a0 - 180 MHE
TRat Referance inpul fraquancy 10 - a0 MHz
M Cipaeating amblent iomparatune —4 - +B5 e
ORDERING INFORMATION
TYPE NUMBER PACKAGE
HAME DESCRIFTION VERSION
08458 LOIFP 48 Plastio low profike guad lal package; 48 laads: body TxTx1.4 mm SOT313-2
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200 MHz transmit modulator and
2.5 GHz fractional-N dual synthesizer

CDB455

CONKNECTIONS
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Figure 2. CD8455 biock diagram
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900 MHz transmit modulator and

: , CD8455
2.5 GHz fractional-N dual synthesizer
. PIN DESCRIPTIONS
.. Y DESCRIPTION ‘3’: Bk e L sl
g o5 ") Imverting quadraiung npul
1 PHP Proparional chargs pump oupul o5 o Mon-Irverling quadrasues: inpul
2 Voo | Digital supply voltage o7 | Non-imering in phase modulalion input
3 AF_g; | Dilerential LO input - : vering In shaes moddation npul
4 AF ag Diffarandial LO Inpul o9 Voo Ta supply voliage
5 RO =] TR S 30 GND | Tx Ground
B Voo | Oifsel syninesizar supply voliage a STACBE | Data inpul latch enable
T T on Dilerential Transm® LD Irngul o Lo Lock datacl
B T¥ipg | DSerentsl Tranama LO Inpul e GLOGE | Genal clock inpul
G GHD Offset synthesinsr ground T DATA Ganal data inpul
10 PHE gut | Charge pump outpu {iransmit ofsot) a5 e Tranamil enabie
11 Rgerz | PHS cul currant set resisiorn 8 “XTAls | Crysial Oscillslor emitter input
12 TANKT | VCO diffarantial tank 57 WTAL; | Crystal Oscillator base Inpul
13 TANKZ | VCO offereniial lank = ioir [ Dullered caclistor oulpul
14 ¥oc | Tx supply vohage ) ACLK | Bufered cecilaior output
15 GND | Tx Ground = Voo [FEF supgly volege
15 GNO | Tx Ground a1 PHA | Awdliary chage pumg cutput
17 GHD Il: Eroaing FE M0 REF Crourd
. 18 GMD T Ground aa ALK e Inpist
18 GND | Tk Ground 44 Voc Maln end aus CP supply vallage
20 DOUALyy; | Dwal mode AF output T3 AND Mmn and aux, CF Ground
21 GMD IJ: Gnguand o T —— Main and aux, CP current sed resiEior
22 DUALyyxa E"—'ﬂ mode AF outpul a7 GMND | Man and aux. GF Ground
23 GND Tx Ground 4B Pl Intagral charge pump outpurd
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3 900 MHz transmit modulator and CDB455
2.5 GHz fractional-N dual synthesizer

. ABSOLUTE MAXIMUM RATINGS

i e UNIT
SYMRAOL PARAMETER —y TR
Wi Supply wollage -03 +4.5 W
Vi Voltape applied o any alher pin =03 Vie+0.ad L
Py Pawe: dasipatan, T, = 25°C (still air) a8l ey
T Jpanx Ciperation junciion lemperaiume 150 '
Py Powar inpulioutput + 1014 @Bm
Ipaax D current inlo any 1A0 pin =10 +10 mé
Tera Sharaged liparatin ~Ei5 +150 "G
Ty Oparating tamperatuna —40 05 G
DC ELECTRICAL CHARACTERISTICS
Yop = +3.75 ¥, Ta = +25"05 unlgas olharstsa siatad.
LINITS UNITS
BYMBOL PARAMETER TEST COMDITIONS T P Y
Vep Powar supply rangs a8 375 ae W
Sleep modr 23 aB
Sandby mode 18.5 20
oo Supply curman Oparafing: Wll power analog 105 120 sk
Ciparating: full pawer digital 142
. DAL (TW Mode) 122
Vo Glock, Dala, Sirobe, Thex Inpul logic low 0.3 0.9Ver v
[ W Clock,_data, strebe, TXgy Inpus lagie high 0.V [T ¥
200 Jun 18 5
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900 MHz transmit modulator and

2.5 GHz fractional-N dual synthesizer
AC ELECTRICAL CHARACTERISTICS
Ve = +0TE V) beppn = 155,52 MHZ; f o = 092.02 Mz 110 Level= 0.9 Vp.p; Ty, = +26°C; urless olhanise stated.
LIMITS
SYMEBOL PARAMETER TEST CONDITIONS UNITS
Mu [ -2 | TVYP | 4 MAX
e e —
MODULATOR
LR ;Lmﬂsﬂr:gf;ﬂﬁgﬁwu' Input power 13 =1 dbim
ok diiffanantial) ' Frequency range 800 1100 MHz
XTAL, Osc transisior basa O, frequency 20 MHz
XTALy O transistor amitier Oime. Fraquency 20 MHz
Ho Mergaiiies rasiatancn 100
Aoference buffar oulgidl 2\ nan = Soe e sroul
ALK,  |Frequenty iange 10 40 MHz
BCLE Qg levels 0.4 0.6 1.4 Vi
Hanmonic conien 7 die
il Erequesncy 0.2 1.8 MHz
] Basaband in-phasae differantial DiE. meocl level 0.8 0.8 1.0 Vpp
1T inguita (M, npurt impedanos 100 KLl
DG bias poinl 1.6 0.5V 2.4 W
DUAL output SE=1, THgp=1 (adlh j
Defarential cutput, |:-D|J-.ﬁ.L-|-_,;:| Cuhpud level (avg. min., +2.0 +10.0 dBm
OUALyy | opencolizctor, maiched 0 200 & | | and 3 quac., 0dB VGA)
differendial Enpedance Gain Nalness 1 i3]
OUALrs | ViA cynamic range WERA = 00 o WVEA = FF 43 45.9 T cB
Limarity wonsi chse insamod Ord-oroer 43 i
OUALyy | produsts (0 4B VGA OR +8 dBm, EAn-nrdar -5 45 dBe
whichewer s less, | & O in-phase) Tih-prer -85
Carsier gupprassion VEA = 00 —34 -0 dBe
DUALTY | 4 & @ i qusdreturs) VEA = FF a3
Sideband suppressian -
DUALTY | 1 & Qi quadssturs) -35 45 dBc
Beoad-bard nodsa (0 dB WEA o -1 dBm'E=
DUALTY | o' dBm. whichaver is lnag) BET to 54 Mz 25 z
DUALyy | Adjacen channal noise power @ 30 kHz -85 dBaHE
DUALyy | ARernate channel noiga power @ 60 kHz =10 dBaHr
E24 1o B8 MHz ~56 b
rioues autpul
T B3 10 34 Mz “EE cBc
2000 Jun 18 B
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900 MHz transmit modulator and

2.5 GHz fractional-N dual synthesizer CDO455
SYNTHESIZER ELECTRICAL CHARACTERISTICS
Ve m #3275 W, Ty = +257°C unlecs ofherwise spacified.
SYMBOL | PARAMETER ]_-nnu'n‘mnus llli-l. [rve. [max. [unir
AFIn main divider input
[T kain divider inpul freguency EOD 2300 MHz
[T ET— AC-Coupled inpul signa level :l;;.:ﬂ:':i *ﬁmim =18 - a dBm
My Main dividar ralie 612 - E5535
Auxiliary reference divider imput
gL Inpul Freguency range 40 - 200 M_Hz
4 . Ag = B (k -18 o 0 dBm
Va e AC-coupled input gignal level MAX. limit 8 Indicative Ty = 632 mv¥pp
=S Inut mpedance {real parl) 10 - kil
Caiin Typical pin inpiA capacitarce redicative, nal lesled - 1 - pF
My Buxifary division ralio 128 - 16323
[Feferance civider input
TrEFin Input frequency range from TCXO 10 - 40 kiHz
[VAFIn AC-coupied nput signal level singhe—ended drive, 500 = mvpp
BAX limi s inchcative
Mg Foalenancs divigion ratko 5A = 58 = 000" 4 - 1025
Ofteet divider input
lorFn Impiu Iresguancy rangs 0 180 MHz
Mg Orfet division ralio: 6, T, 8.9 L = 8
T:h-m pump curment aetting reslstors npart
ey Extemal resitor [rem gin bo grauno F 75 15 ki
T — Reglated vallage at pin Agery = 7.5 ki = 1.25 = W
™= Extemal resstor from pin o ground a7 8.6 hil
Charge pump ouiputs (including fractional compHnBation pump); Rggr) = 1.5 Kk FC = 16
Icp Charge pump cunrent et o lery CURRENT GAIN lpsflseTy -15 +15 e
IhaaTe Sirk-fo-eourse curment matching W =08 Ve =10 +10 5%
lzguT Chilpul gxirran vanation warsus Yo' Wi IR complianas ramge -10 +10 e
1P Charge pump off leakage cumeni Vep=08%p =10 +10 nf
Vel Charge pump volage complianc 0.6 - W08 W
Gffsel Laop Charge PUMp OUIPAS Rgprg = 4.7 Kl
lopn Chiargs pump currart ratia to lgeta =% ] o
laaaTow Sink o saune curmen maiching Veps =05 Vo -15 15 o
lzouT Curren pulpud vadation verses Ve W in compliance rangs -25 25 T
Ve Charge pump woRaga complonco oy Ver=OLT L)
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Figure 3.

Relatlve output cumrent varlation

Vg

. i CDB455
2.5 GHz fractional-N dual synthesizer
l CHARACTERISTICS (CONTINUED)
SYMBOL PARAMETER COMDMTIONS MM, ™R MAX, LINIT
Phase nojse (conditbon Aggry = 7.5 kil, CP = 00}
{n Syntheszars comibution 1o closé-in-phase nolse of fred = 10,44 MHE =1 dbc
2100 MHz RF signal at 1 kHz ofiset. B32 MV Hz
leomp = 240 kHz
indicatve, not ested
Interfaca logic input signal levels
Vik HIGH lavel input voltags 0.7 Voo - Vere#03 v
Vi LOW laved inpul vollage -2 = 0.3Vce W
Lock detect outpunt sianal [in pash'pull mode)
Vi LOW laval output voltage Ly = 2 A = Q.4 v
Vo HIGH leval aulpul wolage [ — g T Woio-0.4 - - W
1, The relafive aulpul current vanatlon Is defined thus
Algule= 2a gy gl with Vy=0.7 ¥V, Ya=Yoo—08 ¥ or Vg = Vg -0F V {see Figure 3)
lpowr  l2] —
Iy
®
VRH
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900 MHz transmit modulator and
2.5 GHz fractional-N dual synthesizer

CD8455

OPERATING MODES & POWER DOWN CONTROL
The CDAASE has twd powar aaving maces o cpanatan: sleap
mode and sland-by mode. The inlenfion of hese modes i ta
chigable cirouity that is not in use a1 the lime of operation 10 reduce
power consumiplion, During sleep mode, anly circuitry thad 18
moquired 1o provide masier clock (MCLK) b the gigital porion of

3 MODULATOR AND POWER CONTROL

CD8455 = compdsad an oflset VO, a buller amplfier, an iMage
reject mixer or upconvedar, an VO modulatos, & Viiatie Gain
Ampdifier (VGEA), and a pre-driver, The ofiset oscillator ganerataes the
tranamitier |F signal, which can be modulated in the AMPS madi.
The iranaminier local escillalor (TX_LO) signal is amplitied 1o ihe
required level in the lecal oscillyiar bullor and is miged with tha
ofiset frequency in the upconvare:. The upoorvertar sulpul
frequeency is egqual 1o the diference ol 1he local ceclalon and the
offsel Bequencies. This signal can be modulated in &n W medulatar

the sysiem iz enabled. Dudng stand-by mode, circultny that
supparis receihving fumclionality, such as MCLE, RCLE,
synihesipars and inpul bulfers are snabled. In transmi mode, all
1he funclions of 1he device ane enabled.

and eppliad 1o the WEA, which has a 46 o dynamic rarge. Tha

W GA gain can be controfled via PG bits (PG7 to PCO). The LEB
(FSA o PCE) adjust the culpul powear in fine steps, 0.23 dBdEteg,
whilla the MSE [PCT 1o PCa) provice coarse adjustmesnd,

2658 dBdstep. The pre-driver provides suffidant gain o delwar

4+ i irear poswar toa 50 [1 boad via an extemal matching cirguil

= = //__,_____\\
| | \ LEGK-UF TABLE
—ann i\ r\- k LEMGTH & = 21 % 15 = 143
- ] . ‘I|l LENGTH B = 258
i a : LEMOTH C w345 <2 BR
—1acn —..—““ '\1\ T Tl = 158 188 & 3485
_ -1480 " _.L\J .
| Ja Mo I s
= = ]
g ] ‘\“
L3
.T-: =300 4 H‘__-‘.'.r- Mack|
T |
= b | '
5 100 1.“\
8000 T oo Menoens o SRR -"\
—45.50 —_ . T
58,00
=] 30 TS 152 o F— ] p_i=]
Wi, SETTIHO -5}
EXPLANATION TABLE

Each segmani covers 16 LSB (D

15) of the VEA snd prosides 3.45 o8 (= 15%0.23 dBj,

" The discontinuities happen whenaver one of 1he 4 M5B bis changes a1 2.66 dB inlenals (5.

poaiiva, A =057 +0.53, or 0.57 -0.22 dB.
Figure 4,

DMGITAL MODE OPERATION

In the dighal moda of cpesation, the AD contrel b should ba sal ba
hikgh (=1} The offsal loop synihesizer is coniralled wia the SE bR,
The transmitier path is enabled by the posiive edge of the TXEN
Thiis sigmnal |8 wed 1o condrngl the operation of the transmilies wiihin

200 Jun 18

Tha magniisde of the decordinuiiies are neminally 0,57 &8; and thay may vary by the eccuracy of the VEA. The magnitude s always

Power control manotanheity

the recuired tima slods in TORA standards. The digital medulation |8
implemanted by applying fhe baseband signal bo the 100 inpul girs
anid e cutput power ks adjusied via the VIGA.
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CD8455
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AMPS MODE OPERATION

I tha AMPE mode, the FM signal can be implemented efther by
machilating 1he frequancy of tha offeal leop or medulating tha carrier
&1 AF in the /0 modulatar. In osdes b modulate (he offsel reguancy,
i haseband signal is applied 1o the offsel WOO. The ofsel
frequency is much higher than the bandwidsh of the basebard,
theredome, the loop can be kept kocked whils 15 frequency s
midulaied by the baseband with an appropriate ioop fiker. In this
cass, tha affset lcop behaves Bke a high pass fiker and is not able 1o
modudale tha DG or fia veery low fraquancy components of the

bapaband, Then the modulaied signal is upcomarited 1o fha desined
autpul Trequsncy and appiled o the VO madulatar. Inthis
implementation, & DC veltage should be applied 10 the UG modulaior
inputs enabling this block o paas the signal io the VEA, H he
minciulation i implemaniad in b K0 modulalor, S modulaling
signal, gehesaled by a baseband processor exiemally, s applied the
ihie W3 irgt pina. The modulated sigral is amalified in the pro-driver
and He lowel is controlled via this VG4 conteod bits

—— i —— e — i AP 1A WIFE WDIDRILATIO|
: = j
0 = £2 = 20pF
I
FaNH 1 il -
i 1§ | = - Lo 158 530HE £ s 135F
- ' & : T L1 = E2rH
. I - g [ — -
| | n - FRLc Wil TORD KD
1'1 gy LEE L wm . VETAL '
3 =1
. 1 ] i
A TGt tE W
L
T e i} O
Figure 5. VOO tank configuration
Ve o —
—=#OpF — 1ef
18 1 15r--3 Al —_
i1 o
B — w0 }—(s)
08454 4.7 pF EE
'é:_-} . I 1 e
47pF =
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