Philips Semiconductors RF Communications Products Preliminary specification

1.3GHz bi-directional | 2C bus controlled synthesizer TSA5511

FEATURES
« Completa 1.3 GHz single ¢hup
systam
» Low power 5 %, 35 mA,
¢ [*G-bus programiming
- i
" In-lock ing QUICK REFERENCE DATA
+ Varicap driva dizabla
» Low radlaton SYMBOL PARAMETER MIN. | TYP | MAX. | LNIT
+ Address selaction far Yoo SLppiy voMage - i - o
Picture-In-Picture (PIP), DBES i supply current - %5 . mi
uner Af rec) 4Ny range 4 - 1303 | MHz
L Aﬂﬂlﬂg-'l':l-digitﬂl converter '|.I'| ||-|p|_l|'|: mnagc lawal
* ©bus controlled ports (3 for B0 MMz 1o 150 MHz 12 - aoa | my
TSAL51 1T}. .4 open colector 150 MHz o | GHz a _ 100 -y
oulputs [Di-diractional)
1 GHi 13 1.3 GHz 40 - 300 iy
» Power-down flag -
Tera crystal oscitlator az 4 448 | MHz
I open—coligctor Sulput surrent 10 - - s,
APPLICATIONS -
la current kmited outputl corrant - 1 : ma,
» TY tunars T eperating amirent lemparatlure | 10 | - B “C
« YR Tunars ranga
T stkorafne temperadure range (IC) | 43 | - 150 | "2
DESCRIFTION
Tha TSARST i & single chip PLL ORCERING INFORMATION
frequancy synthasizar daslgmerd fgr EXTENDED PACKAGE
TV tuning sysiams. Control dala e TYPE
entered via fha FC-bues; e sanial MUMBER PINS | PIN POSITON | MATERIAL CO0E
bytes are required [o addrass the TRAES 11 1@ | on plastic SOT102
device, salact he oacillator
frequency. programme the eight TSASS1T 16 | 50 plasiic BOT100
owiput ports and set the TSABST1AT 20 | 50 plastic SOT163

chare-pomp current. Four of these
ports can alse be used a5 input
ports (ihrge genersd purpose KO
ports, ane ADC)Y Cigilal information
comdeming (hose ports can be read
out of the TSA5511 on the SDA TNe
(ona slatus byta) during 8 READ
ocperaticn. & flag & sa) when tha
foop s tin-lock” and is read dunng 8
HEAD operation. The device has
ona fixed FC-bus addrass an 3
programmable addresses,
programimed by apghing a spedifle
vollage on Fort 3. The phasa
corpargler operates at 7 B125 kHz
when & 4 MHz crystal is used.
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27 ] [Te] r Sk 4] FF g 22 [1] IE] ™
SR e | L] Ay s [ a | ] BE gy ve [5] TEL
5L E| TEASST gne] v seL [5] R B wea 5] rea oy e ¥
nt R ] e rr| e 1] e sUL[E] s [14] P
P 7 L1z] P A i 5| e AT 1] P
EER ] e o [ [0 ] Pa e 13] 2
ny :g ﬂ ra L g | 1_*:- o
Fig.2 P configuration Fig.3 Pin configuratbon Fig.4 Pin configuration
(SOT102). (EOT104). (50T 163},
PINNING
PIN PLN PN
SYMBOIL DIL 18 S016 5020 DESCRIFTION
FO 1 1 1 charge -pump autpul
(] & 2 2 crystal oscillator input 1
a2 3 K] 3 crystal nsallator input 2
.. 4 nol connecied
SO 4 5 senal dala inputioetpu
SCL E B sarial clock inpuet
P G 7 port gulputting (general purpose)
ne. B niol connected
P 7 7 g port oulputfinput 1ar ganeral purposs ADC
P5 B g 10 port autputinpul (gereral purpose)
=7} q g A port outpetinpu] (ganeral purgosa )
F3 10 110 12 poart aulgutinpot ior address saloction
Fabe] 1 13 port output
nc 11 not conneciad
F1 12 14 port autput
PO 13 15 ot oLt
Ve 14 12 16 yoltage supply
AF 15 13 17 UHFAYHF signalinpud 1
RF 16 14 14 UHFAYHF signal input 2 (decoupled)
Vi 17 15 19 GHD
Lo 16 16 2} drive oulput
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1.3GHz bi-directional I2C bus controlled synthesizer

TSA5511

FUKHCTIONAL DESCRIFTION

The TSAS51T rg controiled via the
twc-wire 170 bus, For programming.,
iheta s one moduie adgdress (T bits)
and the RN bit far selecting READ
or WRITE mode.

WRITE mada - A = 0 {see Table
1)

Aftar the zddreas Transmission (irs)
kyle), data bytez can be sen ko the
dewize. Four data byas are nesdad
1ct fully gragram the TSASE11. Tha
bus ranecawar has gn

Table 1 Write data formiat

auto-incrament facihty which permis
he programming of the TSASS1
within one singla transrmission
taddress + 4 data bytes).

The TSAS511 can also be partially
programmed on the condition tha
thi firgt clata byte lallowing 1he
addrass s byta 2 or byta 4. The
maaning of the buts in the dafa bytes
1s given in Table 1, The tirst bit of tha
first data byte ransmitted indicatas
whether frequancy dala (st bit - &)
or chargs pump and por irformation
ifirst bit = 13 will ferllore Lintil an
F-bos STOP condition i sent by

the controller. additicnal aata bytes
can ke snlered withow! the needto
re-gudrass the device. This allows a
smacih frequency swaep for fine
mning o AFC purpose. A4 e r-on
& ports arg set lo the high
impedance etate.

The 78125 kHZ reforence fragquency
1% nbilgined by dividing the oulput of
the 4 MHz crystal asgdlator by 312,
Becaust the input of LIHFWHF
signal s first divided by B 12 slap
cize i5 B2 5 kHz. A 3.2 MHZ crysial
ran gHer step sizes of 50 kHz

M5B LS8
Acldress t 1 0 O n MAT | MAD d A |byte 1
Programmable 1] M14 M1X | N2 N1 W1l Mg MNe & |byte &
divider
Frogrammalzle NT ] MNE M4 M5 M2 M1 MO A |bwted
divider
Charge-purp 1 F T1 T 1 3 1 08 A byta 4
and test bits
CLtpul ports F7 PR R5 P4 P3 por Pt PL* A |bytes
contral bits
Fete

' not valid for TSAS511T

KIS, MAD

A acknowledge bil

MMtz M3 x4

programmadle addrass bits [see Table 4)

C+ M1 E2+ MDD

P ChArGgE-pumE CUmerd

CF=10 S0 LA

TR 220 uA

Fito FD =1 limited-currant oulpul 15 active
PTio P4 -1 ocpen-colecidr ouotputis active
PTm P =0 outpd ane in Righ rmpedance stata
TI=1PE=1..FPT=1,,

TG =1 3-ztate charge-pump

05 =1
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TSA5511

FUNCTIONAL DESCRAIPTION
{continued}

READ mode : RIW = 1 [spe Table
2)

Ora'a can be read out of the
TSAS511 by seting the B4 bit a1,
Alter {he slave address has been
recognized. the TSASST genarates
an acknowladnge pulse and 1ha first
data byla [status word) 15
frarsferrad on the SOAIINe (MSR
firsty. Data is vahd cn tha S04& lina
during 4 high position of the SCL
clock signal.

A second data byle can ba read out
of the TSA5511 if tha procassor
generatas an acknowladge on the

Takle 2 Rend dats lormat

S04 line End ol transmission will
ocour il no acknowledge from the
Processar Qoours,

Tha TSASS11 will then release the
data lina to allow {he processor to
generata 4 STOP condition.

When ports P23 to P7 oare used a5
INpLig. they must D8 programmed in
Ihesr Righ-mpeedance stale

The PCA flag [powwer-on-raseth is
set 1o 1 when ¥_. gnes balow 2 W
and at powar-on. It is resct when an
end of data is detactad by the
TSASEI1 (end of a HEADL
SequUEncal

Conirol ol the loop is made possible
wilh the in-lock flag FL which
indicates (FL = 1] when the loop is

phase.-lockad. The bits 12,11 arl 1D
represant Ihe stalus of the 1 ports
F7. PS5 and P4 respedtvely A lagqic ()
indicares 8 LOW leval and a logie 1
a HIGH levsl (TTL laveols).

& Built-in o lavel ADC is available on
[/ port PE, This converter can be
used o lged AFC infommalicn to 1he
controllar from the IF sechon of the
telavigion as ilustrated in the typical
appheaton cirguif in Fig, 5 The
ralationship baiween ks A2, A1 and
AD and the input voltags on port PG
is qiven in Takble 3.

M5B LEB
Addraes 1 1 0 1] N rMAT MADR 1 A | bytad
Stalus byle FOR FL = 1 1a &2 Al - byte 2
FOIR power-on-raset Address selection
flag. {POR = 1 on The module Address containg
panver-cn) grogrammatle address bits (MA1
FLL in-Iock ag [FL = ang BAAD) which (g ather with fhe
1 when the loop is 140 port PA offars tha possinldy of
phase-locked) hiaving Sevaral synthesrans fup o
12, 11,12 digiai informaton 30 one syglem
for KO pans PF, The relalicnship betwoan A1 ancd
B5 and P4 MAD and the input vastage PO port
respechvaly P4 is given in Table 4.
A0 A1 A0 Aipial oulguts of
lhe S-lewed ADC

#reuragy s g
LSE saa Table 3)

MEE is fransmitted first.
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1.3GHz bi-directional I2C bus controlled synthesizer TSA5511
Tabla 3 AD convartar lavels
Yollage applied on the port P8 A2 Al Al
eV 0135V 1 0 0
FAS W 0D 6Y - 0 1 1
1SRN LT LRt o 1 0
IS Voo o 03 Vg D 0 1
Cto01EY o 0 a
Tabile 4 Address salaction
MAT MAD Valtage applied on port PA
o 0 G011y,
L 1 dlways vahd
1 LE G o 0.6V,
1 1 GB V- to135Y
LIMITING VALUES
M AcoonAnG e with Absohte Maxmum Sysiem {{EC 134]
SYMBOL PARAMETER MIN, MAX. LUNIT
Wor supply wollage -0.3 & W
v, charge-pump culput valtage 03 Ve W
W crystal (01) input waltage -0.3 Yo i
v, sarial dala inputioutput oad 7] Ly
W canal clock gt -0.3 B L)
Vol P? to P10 voitaga 03 +16 W
Wis prascaler ingmt -0.3 L i
Wos drive outpul voltaga -0.3 Yoo W
I, PF to PR oulput cuteent {open collecion -1 15 mid
I, S04 outpul currant (open cotlector) -1 g mA
Tg storage fermpearaiure range (1) =i} +150 “0
T, maximum junctiaon tampaeratura 150 "G
THERMAL AESISTANCE
SYMBOL PARAMETER TYPR MAX, UNIT
Ay from juncticon to amiant m iree air {OIL18) - 8a ALy
from junction to ambient in free air {SO16) 110 KWy
trom juncticn to ambiant in free air (S020) aa AN
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1.3GHz bi-directional I2C bus controlled synthesizer TSA5511
CHARACTERISTICS
Vi = 5V, T, =25 7C; unless oiherwise specified
All pin numbears raler o DIL 18 wersicn
SYMBOL PARAMETEA CONDITICNS MIN. TYP MAX, UNIT
Functional range
Veor supply valtage range 45 55 Y
Tt aperaling ermbiant temperabure range 10 - ED Y
Fr: . clock npast Hegquency £ 1300 kAHz
M divider 2RA - 27T
e supply curren 25 5 =0 M
Frma crystal oscillator 32 4 4.4 hMHz
Z Rt e AnGe (pin 2) 480 440 320 L
input lewvel Yo =45 Wtn a5,
T g = =100 k2 HD 5
see Typacal sensdnly
cuva in Fig. 8
b= BD fo 153 MHz 120 25 |- HL'2E | mdBm
= 15¢ to 1000 MHz -2 |- JI0'E G | myidBm
F= 1000 b 1300 MHz 40:-15 | - e 6 | mvrdom
A prescaier inpul resistance - o0 - Li
see SMITH chart in Fig 7
G iNput capacitanca - 2 - oF
Oulpul porls {eurrent-limlbed) FO-PA
ILa laahage curtant Wa=135W - - 10 HA
lars, oulput sink currant V=12V nr 10 o rmA
Oulpul pots {open colleglor] P4-PT (e note 1)
I laakage curren Yo=135Y 10 .}
W oufput voltage LOW Ig = 10 MA; nole 2 - - D7 W
inpul P3
leywy mput current HIGH Wor = 135 W - 10 LA,
I input currant LOW Veao=DW -17 - - pA
inpul ports P45, PT
Wy inpul voltage LOWY - - [FY:: W
W input valtage HIGH 27 - - W
I g currerd HIGH V.= 135 V¥ 10 pA
I, input crrent LOW YVe=0V 10 - - LA
Input porl PB
i inpUt current HiSH V.=145Y - - 10 pA
Iy gt Gurrent L Vi=0W 10 - - ud
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1.3GHz bi-directional I2C bus controlled synthesizer TSA5511

SYMBOL PARAMETER CONDITIONS MK, TYPR MAX. UNIT

SCL and 5DA inputs

Wiy input wollage HIGH 3.0 55 W

Wi, irng ot sl lage LW - - 15 W

Iy input current HIGH Ve =BV V__=0W - 10 pA,
V=BV M =5V - 10 A

I, input current LOW Vo= W Vo -0 W -10 - - pA
V=W V-5V -in - - LA

Output SDA [opan colleclar)

o leakage currenl We=35Y - - 10 LA

W U put voltage li=3mA 0.4 W

Charge-pumyp output PO

by input curent HIGH {absalule vaiue) | CF =1 B0 2c0 ann ud

" input current LOW (absolute valus) CP=0 Ze LTH 5 nA

Yo outpd voltage in-loch 1.5 - 245 W

(g off-slate leakage curnent TO=1 -5 - 3 nA

Operational amplifier output UD {test mode - T = 1)

Yo outaut voltage Wy=Dw - 108 e

Wy ouiput vollage when switched.off O5=1;v =2V - 20 my

K] operatonal amglifiar currant gain; D8 =0V, -24 200 - -

(901 1 PR PO o= 10 UA

Motes to 1he character|ellos

1. ¥When a port it active, the codleotor wellage must naot excecd B Y

2. Measurad with a single opan-callactor port active.
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1.3GHz bi-directional I2C bus controlled synthesizer TSA5511
.-..r:;- {,f/,r%;},f /;,EW; _ !
, 2
mn—fj”,—f::jj;f/’{’f M/E?ﬁ .
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quetanjesd CoCrahng ﬁlﬁl:fff;flf{ff - -
- a
iR ;’I%// .
B R =

Fig.6 Pragcalar lyplcal mput sensitivity curve; V.. =4 510 55V, T, _ = -10to +80 ~C.

ALy

Figy.7 Prescaier Smith chart ol typical input impedance; V... = 5 W, reference valus = 50 (3
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1.3GHz bi-directional I2C bus controlled synthesizer TSA5511

FLOCK FLAG DEFIMITICN [FL)

When the FL fiag s 1. the maaimum
froquency deviation (Al) from statle
frequency can be expressed as
follows:

."I..r= L ‘IK-__.:_\-:_\: s KI:" A Jﬁp X I:'C'I + m}.-"l'l!:'l x CE]'

=1
(LA

whare:

B = ascillator skbopa [HzW)

o= = charge-pump current (A

Ko - 4 » 10E6 Fig.8 Loop filter.
1 an G2 = loop lter capacitors

FLOCK FLAG APPLICATION

& W= 16 MH2Y (UHF band}

e |- 220 0A
« C1-1BD0nF

» CZ=35nF

« A=+ FTHEHZ
Table & Flock ttag sethngs

MIN. MAK. UNIT

Time span betwesn aclual phase lock and FL-flag setting 1024 162 pE

Time span between the loop losing lock and FL-Mlag resethng | O 128 HE

Purchace of Philips BC components convays 2 icense sndes the Philips” 30 patent 10 uee
the camponents in the 1°C sysfem providad the systern cantonms 1o the G specficahon
defined by Fhitips This specificatson can oe ordered using tha code 3398 258 10011,
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