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¢ 1989 Launch of single IC FFSK modem including
MPT1317 data formatting

¢ 1995 Launch single 1C modems for Mobitex/RD-LAP/
CDPD
¢ 1997 Sample FX980 TETRA Baseband Processor
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- Long battery life
> Highly featured

¢ An IC for TETRA needs to help OEM design teams
achieve these goals

¢ CML focussed on baseband as area of expertise
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¢ Lower effec
functions

¢ Optimize solution for operation with 3.0 volt
supplies

+ Reduce size and ‘glue’ with high integration
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Path DAC converters

¢ Requires use of Linear Tx Power Amplifier

- Non constant envelope modulation
- Spurious emissions specifications
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+ Received signals will have very wide dynamic range

¢ ADC’s must correctly digitize wanted channel and
adjacent channels to allow baseband filters to correctly
reject adjacent channel signals
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+ Battery level

+ RSSI monitoring for AGC adjustment
+« VSWR monitoring

+ According to the designers inspiration !
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¢ Noise and cross-talk limitations on common
substrate

+ Simulation and design validation limitations

w Consumer
Microcircuits
( | Limited

M-I-X-E-D S-I-G-N-A-L S-O-L-U-T-I-O-N-S 12



¢ ADC’s DAC’s

+ Auxiliary components for system level use

¢ Compensation facilities for off-chip deficiencies
¢ Test and user development features
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- Requirement for asynchronous clock generation
possibility of substrate cross-talk

+ Radio Intermediate Frequency sections

->Wide variety of user preferred methodologies.
Increase in pin count
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- For DSP/uController to FX980 commands and data
read back (bi-directional mode)

- Simple command/data structure compatible with most
popular DSP and pController devices
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->MSB/LSB bit order reversal
- Auto clock stop
- Sample phase selection
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+ Two data rates
-V, master clock (low data rate) 2.304 Mb/s
- Recelved data is supplied at reduced rate
- master clock (high data rate) 4.608 Mb/s
- Full received data available
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- FIFO free (not full)

- Trapped error conditions
+ FIFO overwrite
+ FIFO under-read

+ FIFO empty
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+ Algorithm developed for moving pointers to
locations rather than data

¢ Single fast multiplier and accumulator per filter

¢ Read/Write on all Coefficients, with single bit
reset to default coefficient values
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tap root raised cosine filter wit
->15tap DAC response correction

+ Clock stop logic for low power consumption in
power down modes
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-gain
- phase
- 0ffset
¢ Automatic amplitude ramping up and down

+ Automatic filter delay matching to ramp up signal
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+ 5th Order SC filters to suppress stop band noise
¢ Three pole RC filter to remove high frequency clock noise
- Two poles on-chip, one off-chip

+ Differential outputs for high common mode rejection i.e. low
noise systems
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- Flat response and linear phase In passban
+ Only single pole off-chip RC required
+ Performance maintained with on-chip component

variations
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equivalent of theoretical 3rd order Sigma Delta

+ Following digital filter can be close to signal band
Sigma Delta modulator
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- High rejection at 144 kHz and multiples

- Averages 16 input samples at 2.3 MHz. Outputs one
sample at 144 kHz. 14bit in / 16bit output

- Sample phasing adjustable with digital vernier control.
- Independent for | and Q
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- Provides high stop band rejection required for
adjacent channel suppression meeting TETRA
specifications
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¢ MSB or LSB first
+ Clock Stop Logic
¢ Low power consumption in power down modes
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- Single cycle of all selected channels or continuous
conversion modes .

- Two conversion rates MCLK/80 or MCLK/160

Consumer

w Microcircuits

( | Limited

M-I-X-E-D S-I-G-N-A-L S-O-L-U-T-I-O-N-S

29



=64 x10 SRAM with controller for waveform or power ramp
envelope generation.

- Single ramp mode
- Ramp direction control up/down
- Continuous AutoCycle mode (waveform generation)

¢ 8 Selectable conversion rates from 36 kHz to 4608 kHz

=Ni%
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+ Allows wide range of interfacing modes for users
through software routines

¢ All interrupts are maskable giving user complete
control over events of interest
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>arithmetic overflows in
- EvenSample phasing for lost sync recovery
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limited external pins count
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conjunction with Cyclic Redundancy registers
provide unique signatures for functional devices

¢ Single cycle (burst) or continuous mode available
for internal or external BIST operations
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stages
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+ Rx data path can be routed to TX 49 tap filter
Input. This allows users to see recovered received
data on the TX DAC output pins
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FX980 RX sigma delta test

4.5khz sine (200mv rms)
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RX channel test results
4.5kHz sine test
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¢ Using or random
symbol generation
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I & Q plot

TX only (Root Raised Cosine)
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Raised Cosine filter
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I & Q plot

TX/RX (Raised Cosine)
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