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SP5054

2:6 GHz 3-WIRE BUS CONTROLLED SYNTHESISER

The SP5054 is a single-chip frequency synthesiser designed
for satellite TV tuning systems. Itis a programming variant of the
SP5055, allowing the design of one tuner with either 1°C bus or 3-
wire bus format, depending on which device is inserted. The
SP5054, when used with a satellite varactor tuner, forms a
complete phase locked loop tuning system.

The circuit consists of a divide-by-16 prescaler with its own
preamplifier and a 14/15-bit programmable divider controlled by
aserially-loadeddataregister.Fourindependentlyprogrammable
open-collector outputs are included. The device has four modes
of operation, selected by the Mode Selectinput; these modes are
summarised in Tablel.

Thecomparisonfrequenciesare obtainedbythedivisionofthe
output of a 4MHz crystal controlled on-chip oscillator. The phase
comparator has a charge pump output with an output amplifier
stage around which feedback may be applied. Only one external
transistor is required for varactor line driving.

FEATURES

B Complete2-6GHzSingleChipSystem
62-5kHz,100kHzand125kHzStepSize
LowPowerConsumption(325mWTyp.)

ProgrammingCompatiblenithToshibaTD6380,TD6381
andTD6382*

PinCompatiblewithSP5055*
LovRadiation
VaractoDriveAmplifieDisable
ChargePumpDisable
SinglePort18/19BitSerialDataEntry
FoucControllableOutputs
ESDProtectiont

* See notes on pin compatibility
tNormalESDhandlingprecautionsshouldbeobserved

APPLICATIONS

B SatelliteTV
B HighlFCableTuningSystems

3048-3-3

chareE Pune [[1 " 12]] orive cutpur
cRysTAL [|2 17]] vee
WODE SELECT [|3 15[ RFIbE LT
oata 4 15]] RFIbE LT
CLO [ s 5PaCad :l'l.l.x.
poRTPA [|5 =[] he
porTR: [|7 12]] ne:
poRTRz [|= 1] Lok
poRTR [ 10]] enseLE
CHAREE PUMR | [ 15| DRIVE CUTRUT
CRYSTAL OO T Ve
WODE SELECT T T RiF WP LT
path O | e [ REIRELT
LOCk O T e
PORTRY O T Lo
PORT 3 O T ENAELE
PORT P2 OO T PORT R

1%

a1

Fig. 1 Pin connections — top view

ORDERINGINFORMATION
SP5054 KG DPAS (18-lead plastic package)
SP5054S KG MPAS (16-lead miniature plastic package)



ELECTRICAL CHARACTERISTICS

Tame = —20°C to +80°C, V¢ = +4-5V to +5:5V. Frequency standard = 4MHz. All pin connections refer to DP package.
These Characteristics are guaranteed by either production test or design. They apply within the specified ambient temperature
and supply voltage ranges unless otherwise stated.

Value
Characteristic Pin Units Conditions
Min. Typ. Max.

Supply current 14 65 80 mMA | Vec =5V
Prescaler input voltage 15,16 50 400 |mVrms| 500MHz to 2-6GHz sinewave
Prescaler input voltage 100 400 |mVrms| 120MHz and 500MHz, see Fig. 6
Prescaler input impedance 15,16 50 W
Input capacitance 2 pF
High level input voltage 4,5,10 3 Vee \%
Low level input voltage 4,5,10 0 0-7 \%
High level input current 4,5,10 1 HA Vin =55V, Ve =55V
Low level input current 5 5 HA Vin =0V, Ve =55V
Low level input current 4,10 —250| pA Vin =0V, Ve =55V
High level input current 3 700 HA Vin =55V, Ve =55V
Low level input current 3 —700| pA Vin =0V, Ve =55V
Clock inout hysteresis 5 04 \%
Clock rate 5 05 MHz
Data set up time, t, 4 300 ns See Fig. 4
Data hold time, t3 4 600 ns See Fig. 4
Enable set up time, t; 10 300 ns See Fig. 4
Enable hold time, t5 10 600 ns See Fig. 4
Clock-to-enable time, t4 10 300 ns See Fig. 4
Charge pump output current 1 *+150 HA Vpinl=2.0V
Charge pump output leakage current 1 *5 nA | Vpinl=2.0V
Drift due to leakage 5 mV/s | At collector of external transistor
Charge pump drive output current 18 1 mA | Vpin18=0-7V
Charge pump amplifier gain 6400 | pin 18 = 100pA
Oscillator temperature stability 2 |ppm/°C
Oscillator stability with supply voltage 2 ppm/V
Recommended crystal series resistance 10 200 W | Parallel resonant crystal (note 1)
Crystal oscillator drive level 2 40 mV p-p
Crystal oscillator source impedance 2 —-400 W | Nominal spread = =15%
Ports and Lock Output

Sink current 6-9,11 10 mA | Vour =07V

Port leakage current 6-9 10 MA | Vour =13-2V
Varactor drive amplifier disable 10 —-350 MA | Viy <OV
Charge pump disable 4 —-350 MA | Viy <OV

NOTE 1. The maximum resistance quoted refers to all conditions, including start-up.



ABSOLUTEMAXIMUMRATINGS
All voltages are referred to Vge = OV

D IVIT

Pin

Value

Parameter Units Conditions
SP5054 | SP5054S Min. Max.
Supply voltage 14 12 -03 7 \%
RF input voltage 15,16 13,14 2.5 V p-p
Port voltage 6-9 6-9 -03 14 \Y, Port in off state
6-9 6-9 -03 6 \Y, Port in on state
Prescaler DC offset 15,16 13-14 -0-3 Veet+0:3 \%
Loop amplifier DC offset 1,18 1,16 -0-3 Vce+0-3 \%
Crystal oscillator DC offset 2 2 -03 Vee+0:-3 \Y,
Data bus inputs 45,10 45,10 —-0-3 Veet+0:3 V With V¢ applied
Storage temperature —-55 +150 °C
Junction temperature +150 °C
DP18 thermal resistance, chip-to-ambient 78 °C/IW
DP18 thermal resistance, chip-to-case 24 °C/IW
MP16 thermal resistance, chip-to-ambient 111 °C/W
MP16 thermal resistance, chip-to-case 41 °C/W
Power consumption at 5-5V 484 mw

™
To =9k

FREXNEHCT BARKER S TEP= S0 M

Fig. 2 Typical inputimpedance
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Fig. 3 Block diagram of SP5054
Programmable Reference Frequency Maximum
Mode Mode Select input voltage divider bit divider step size operating
length ratio (kHz) * frequency (GHz) *
3 0-925V ¢ t0 Ve 14 512 125 20479
2 0-675V ¢ 0 0825V 15 512 125 25
1 Open circuit 15 1024 625 2:0479
0 0V 10 0:325 Ve 15 640 100 2.5

Table 1 SP5054 modes of operation. * Frequencies stated apply when using a 4MHz crystal.

FUNCTIONALDESCRIPTION

The SP5054 contains all the elements necessary, with the
exception of reference crystal, loop filter and external high
voltage transistor, to controlavoltage controlled local oscillator,
so forming a PLL frequency synthesised source.

The systemis controlled by a microprocessor via a standard
Data, Clock and Enable three-wire data bus.

The data load normally consists of a single word, which
contains the frequency and port information, and is only trans-
ferred to the internal data shift register during an enable high
period.

The clock input is disabled during enable low periods. New
data words are only accepted by the internal data buffers from
the shiftregister on anegative transition of the Enable, so giving
improved fine tune facility for digital AFC etc.

The data sequence and timing follows the format shown in
Fig. 4.

The frequency is set by loading the programmable divider
withtherequired 14/15bitdivisorword. The outputofthisdivider,
Fpp, is fed to the phase comparator where it is compared in
phase and frequency domain to the internally generated com-
parisonfrequency, Fcomp-

Fcowmp is Obtained by dividing the output of an on-chip crystal
controlled oscillator. The crystal frequency used is generally
4MHz, which gives an Fcopp 0Of 3:90625/6-25/7-8125kHz and,

4

whenmultipliedbackuptothesynthesisedLO, givesaminimum
step size of 62-5/100/125kHz, respectively.

The programmable divider is preceded by an input RF
preamplifier and high speed, low radiation prescaler. The
preamplifieris arrangedto be self oscillating, so giving excellent
inputsensitivity.

The SP5054 contains an improved lock detect circuit which
generates a flag when the loop has attained lock. ‘In lock’ is
indicated by high impedance state.

The SP5054 contains 4 general purpose open collector
outputs, ports P1-P4, which are capable of sinking at least
10mA.Theseoutputsare set bytheremainingfourbitswithinthe
normal data word.

NOTES ON PIN COMPATIBILITY

The SP5054 may be used in SP5055 applications which
require 3-wire bus as opposedto 12C bus dataformat. In SP5055
applications where the reference crystal is grounded to pin 3, a
small modification is required to ground the crystal as shown in
Fig. 5.

Appropriate connections must also be made to the Mode
Selectinput (see Table 1). In Mode 3, The SP5054 is program-
mingcompatiblewiththe ToshibaTD6380,inModes0and2with
the TD6381 and in Mode 1 with the TD6382.
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PACKAGEDETAILS
Dimensions are shown thus: mm (in).
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HEADQUARTERS OPERATIONS
GEC PLESSEY SEMICONDUCTORS
Cheney Manor, Swindon,

Wiltshire SN2 2QW, United Kingdom.
Tel: (0793) 518000

Fax: (0793) 518411

GEC PLESSEY SEMICONDUCTORS
P.O. Box 660017

1500 Green Hills Road,

Scotts Valley, CA95067-0017

United States of America.

Tel (408) 438 2900

Fax: (408) 438 5576
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CUSTOMER SERVICE CENTRES
¢ FRANCE & BENELUX Les Ulis Cedex Tel: (1) 64 46 23 45 Tx: 602858F
Fax : (1) 64 46 06 07
GERMANY Munich Tel: (089) 3609 06-0 Tx: 523980 Fax : (089) 3609 06-55
ITALY Milan Tel: (02) 66040867 Fax: (02) 66040993
JAPAN Tokyo Tel: (03) 3296-0281 Fax: (03) 3296-0228
NORTH AMERICA Integrated Circuits and Microwave Products, Scotts Valley, USA
Tel: (408) 438 2900 Fax: (408) 438 7023.
Hybrid Products, Farmingdale, USA Tel (516) 293 8686 Fax: (516) 293 0061.
¢ SOUTH EAST ASIA Singapore Tel: (65) 3827708 Fax: (65) 3828872
* SWEDEN Stockholm Tel: 4687029770 Fax: 4686404736
¢ UK, EIRE, DENMARK, FINLAND & NORWAY
Swindon Tel: (0793) 518510 Tx: 444410 Fax : (0793) 518582
These are supported by Agents and Distributors in major countries world-wide.
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This publication is issued to provide information only which (unless agreed by the Company in writing) may not be used, applied or reproduced for any purpose nor form part of any order or contract nor to be regarded

as a representation relating to the products or services concerned. No warranty or guarantee express or implied is made regarding the capability, performance or suitability of any product or service. The Company

reserves the right to alter without prior knowledge the specification, design or price of any product or service. Information concerning possible methods of use is provided as a guide only and does not constitute

any guarantee that such methods of use will be satisfactory in a specific piece of equipment. Itis the user's responsibility to fully determine the performance and suitability of any equipment using such information

and to ensure that any publication or data used is up to date and has not been superseded. These products are not suitable for use in any medical products whose failure to perform may result in significant injury
or death to the user. All products and materials are sold and services provided subject to the Company's conditions of sale, which are available on request.



