Operation Description

The device contemplated by this document describes a product that will be a self-contained
SIRIUS receiver based on the Agere Gen2.5D chipset, capable of operating via an external
power supply and antenna. The main device shall possess the operating controls, a simple user
interface and display making it easy to use. It shall have the ability to additionally operate with
external control interfaces making it more easily integrated into the existing architecture of the
automobile. The “Here2Everywhere” PnP product from Kenwood shall also have a built-in FM
Transmitter to permit wireless connectivity to audio systems. The main chassis containing the
chipset will be easily removable and have the capability of being placed into a docking device in
a home environment or another vehicle.
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1 Features
m Dual 2.3 GHz to 315 MHz and 215 MHz to 75 MHz
downconverters,

m Single ordual BRF path circuitry to support either sin-
ale or dual antenna cable configurations. Integrated
IF splitter for dual IF AGC in single BRF path mode.

m 3.3V operation.
m RF PLL circuitry for EF L2 synthesis.

m Internal IF Y2 O amplifier and PLL circuitry for IF L
synthesis.

m A sampling clock output.
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m Dual low-noise RF amplifier with three gain states for
wide dynamic range.

m 71 dB IF AGC amplifier range with 1 dB steps for
accurate digital set point adjustment.

m Modular BiCMOS 025 um technology.
m Designed o be compatible with Agere Systems

Sirius Sateliite Radio™ receiver baseband 1.
2 Applications

m Sinus Satellite Radio digital audio satellite and
terrestrial receivear.
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3 Functional Description

The Sinus Satelite Radio recaiver tuner architecture is a dual downconversion topology, single-chip solution incor-
porating AGC in both the RF and IF sactions to maximize the dynamic range and A/D set point accuracy. This IC is
used with an external single-path or dual-path antenna, LMA, and baseband control IZ to implement a complete
raclio saction. In addition, several other extermal components are necessary for the complete tuner, particulary fil-
ters, RF VC O, and a referance oscillator, as recommendad in the Agere Systoms Sinus Satellite Radio BF Chip
Set Implementation Application Mote. These components are also referenced in application schematics available
through Agera Systems.

The COIFRF IC consists of two low-noisa RF amplifiors (2320 MHz—2332 5 MHz) with three gain states. Thesa
amplifiers are intendad for recaption from the extemal antenna and LMA unit through some amplification and fitker-
ing. If a single-path antenna is used, only one RF amplifier and mixer are used, otherwise both will be active. The
amplifiar's three gain states are mas, mid, and min gain where each stage is balancad for minimum noise figura
imax gain, maximum dynamic range imin gainy, or a balance (mid gain). The BF amplifier outputs are brought
off-chip for external image rejection fitering, and then the signals should be connected to each RF mixar input.
Thesa mixars will downcorwvart the signal from the Sidus band, 2320 MHz—2332.5 MHz, to 208.75 MHz—

321.25 MHz. The intemal synthesizer uses an extamal BF ¥CO and reference cecillator to generate the first LD,

Mext, each signal is fitered appropriately for adequate channel selection. The signals are brought back on-chip
gither separataly or to be splitinto two paths (satellite and tarrastrial, if the single-path antenna is usad) and ampli-
fied by the first IF AGC amplifiers. The amplifier gains are indepandent of each ather and can control gain over a
40 dB range in 8 dB increments. Atter this, each signal is mixed down to a nominal 75 MHz. The signals are
brought off-chip for final channel selection (4 MHz bandwidth for the terrestrial path and 12.5 MHz for the satallite
path) and input to the second IF amplifiers. The second IF amplifier gains are independant of each otherand can
confral gain over a 31 dB ranga in 1dE incraments. In conjunction with the first IF amplifiers, the IF gain & salect-
able over a 71 dB range for the satellite and temastrial paths.

A 4-wire bus is usad to control the configuration of the |C, including the gain states of the RF amplifier and [F ampli-
fiers. An overoad detector to allow control of the RF AGC gain states is placed at each RF mixer output. &n inde-
pendeant logarithmic detactor to contral the satellite ALC varable attenuator is also placed at the satellite RF micar
output.

Satellite path blocks are typically abbraviatad to TDM and terrestrial path blocks are abbraviated to COFDM
throughout this document in reference to their transmission standards.



