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Com mson IC DVB-C/J.83 Cable Demodulator

IF sub-sampling or I/Q baseband interface.

Standard 188-byte MPEG Transport Stream output.

—>» ADCIF/I AGC PWM Control ———»
Variable ADC width support. ——» ADCO

Single external clock source required. Symbol Valid ———>
Symbol Data ——>
Soft Data | ———

Fully digital and automatic timing & frequency Soft Data Q >

recovery - no VCXO or AFC required. Sliced Data | | >
Sliced Data Q >

Single external analogue loop for AGC.

> I v B D P

Fully-digital matched channel filter for robust

performance in the presence of ACI. Signal quality estimate >

Demodulatorlocked ——»

> >

Automatic QAM mode, FEC and spectral inversion
searching.

Pre-Viterbi and Pre-RSbit-error-rate (BER) statistics. — pcLock
— @RESET N

Blind and decision-directed adaption algorithms
ensure rapid convergence of AGC, PLL and equaliser
sub-systems.

> 2>

>

Automatic channel equalisation using LTE and DFE
algorithms - signal quality estimate available.

>

Symbol rate recovery up to approximately 40% of
the master clock frequency.

Full DVB-C/J83 QAM support: 16, 32, 64, 128, 256

>

Implementation loss of <1dB for 128 or 256 -QAM,
and <0.5dB for other supported QAM modes.

External RAM inteface for long interleave modes.

>

Number of debug signals available - carrier, timing
lock, frequency offset etc.

A Supplied as a protected bitstream or netlist
(megacore for Altera FPGA targets).

Contact informati on

Commsonic Ltd. WWW.COmmSonic.com

St. Johns Innovation Centre sales@commsonic.com

Cowley Road
cgvn:tf?fdgga tel. +44 1223 421845

CB4 0WS fax +44 1223 421845
England
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Block Diagram

-

Control/Status Interfaces |

)

~

-

Transport
Stream
Interface

Image and
Decimation Matched Filter
Filters

R«IF | Frequency
Translation

—

De-mapper

Equaliser

------------

: H T Reed-
el L
P . Decoder

Agc Gain

Timing
(PWM ) Control

Recovery PLL

Y 3 - | ~
[T » De-interleaver
ﬁ

Detailed Description

The Commsonic CMS0022 DVB-C/J.83 Cable
Demodulator is a 4™ generation design that exploits @9 o
Commsoni cobs experience of QA M change E $9fyareinitiisation

systems for broadband terrestrial, satellite and Software resetreleased

cable modems. Automatic gain
control

The core forms an integrated cable demodulator

Carrier
Recovery PLL

solution comprising of the Commsonic Universal AGC locked

QAM Demodulator(CMS0006) and J.83abc/DVB-C ( r;g\‘/‘gy )

Cable FEC Decoder(CMS00183ores. T locked
Iming locke

The core has been designed to lock robustly in the Carrior

presence of noise, frequency & timing offsets, static recovery

& dynamic multi-path channels and various other Carrier locked

forms of interference. The demodulator core
consists of four major sub-modules: the Radio
interface & decimator, Symbol timing recovery,
Equaliserand the FEC Decoder

Equalisation }

Equaliser locked

FEC
The operation of the demodulator is fully SV”C“D'S""“O”
automated by an internal state machine. Bitstreamlocked

| Locked I
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Detail ed Description (Contdd)

A description of the processing steps follows:

Radio interface and decimator FEC Decoder

The radio interface and decimator (RID) module is The FEC Decoder module combines all of the

responsible for generating down-converted and channel coding and Forward Error Correction

filtered samples of the QAM input signal by functions specified by DVB-C and by J83 - Annexes

performing external (analogue) gain control; IF A B and C. These include functions for QAM

mixing and image & decimation filtering. constellation slicing, trellis decoding, de-framing,
de-scrambling, de-interleaving, and Reed-Solomon

ADC IF /| . The | component (or IF sub -sample) of

the QAM input signal sampled at the input CLOCK decoding.

rat e. The f or mat i s ¢ o n fTheg moduebproeides baetemate eMIPEG 2I'S packet
complement and offset binary. acquisition, including phase, bit, frame and byte

ADC Q. The Q component of the QAM input signal allis et

sampled at the input CLOCK rate. The format is The module can be configured to generate Pre-

configurabl e b demen¢ end off2ed s c \dtenlp and Pre-RSbit-error-rate (BER) statistics.

ST, WO IS WS | Stio-s2rrping 5 Ueee) Interleave memory may be configured for either

AGC PWM control . A PWM control signal output on-chip or off-chip operation.
to increase/decrease the gain of an external VGA.
This allows the radio interface to control the level of :
the signal at the ADC input(s) to mini mise the Synthesis Parameters

distortion due to clipping or quantisation. The CMS0022core provides a number of synthesis
options to allow the core to be optimised for its
- target application; for example, the length and
Symbol timing recovery structure of the equaliser can be tailored to suit the
The symbol timing recovery (STR) module is propagation conditions and may be omitted entirely
responsible for generating correctly timing where dispersion is not an issue.

constellation samples of the baseband & filtered
signal by performing channel filtering; symb ol rate
detection and timing recovery.

Additionally unrequired cable standards may be
omitted to minimise the size of the core.

The CMS0022 core may be optimised for either
ASIC or FPGA synthesis to maximise the utilisation

Equaliser of the target architecture.

The equaliser (EQU) module is responsible for

generatl_ng the_ original  QAM constellation by Register Configuration

performing carrier frequency recovery; channel _ _ _

acquisition, equalisation & tracking and DC offset The CMS0022core is designed to acquire and lock

correction. to the input signal automatically with the external
software application only specifying the input QAM

The equaliser provides a signal quality estimate

) order.
calculated from the demodulated constellation _ _
noise. The estimate is available either from a A number of expert registers are provided to allow
software register or as signal output. the various control loop bandwidths and gains to be

tweaked to ensure successfully demodulation even
in the severest of environments.
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Principle I/O Description

Register Bus Interface

reg_address Register address select input.

reg_chip_en Block select input for the CMS0022register bank.
reg-wr_en Write Enable Input for block registers.
reg_wr_data 32-bit Write data input.

reg_rd_data 32-bit Read data output.

reg_irq Core Interrupt.

ADC Interface

ADC IF /1 IF data (or | data) sampled at CLOCK r at e. For mat confi
complement and offset binary.

ADC Q Q data sampled at CLOCK rate (not used when IF sampling is used). Format
configurable between 26s compl ement a

AGC PWM Control AGC pulse width modulated output for signal level control at the ADC input(s).

Transport Stream Output

ts_out_data Decoded Transport Stream data bytes

ts_out_valid 1 => decoded data and sync outputs are valid

ts_out_sync 1 => current output byte is first in TS packet (0x47)
ts_out_next_rdy 1 => Next block in decoder chain is ready for new TS data byte.

Data transfer occurs when ts_out_next_rdy = ts_out_valid = 1

External Memory Interface

dtl_ram_addr 16-bit ram address

dtl_wr_ena Active high RAM write enable

dtl_wr_data 8-bit RAM write data

dtl_rd_data 8-bit RAM read data

Others

clock Clock input i should be no less than 2.5 x the bandwidth occupied by the
modulation.

reset_n Asynchronous active-low reset input.
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Register Interface

A simple 32-bit register-programming interface is directly with the Altera SOPC builder via the Avalon
provided. The register core is intended to be bus using a zero wait-state configuration.

interfaced to whatever host interface is appropriate
for the application (e.g. | °C, 8-bit, big-endian, little-
endian, etc). The register-core can be interface

An active-high interrupt line is also available.

Register read access:

: :
reg_address[7:0] ( X X X )
reg_chip_en /—\_/—\—
reg_wr_en E
reg_wr_data[31:0] < >

reg_rd_data[31:0] ( o | XRdData;X 0 X:XRdDatag)( 0 )

Register write access:

b b8
reg_address[7:0] X X X X X )

reg_chip_en / \ / : ;\
reg_wr_en / \ / \

reg_wr_data[31:0]  ( Y\ Daa ¥ R )
reg_rd_data[31:0] < 0 : : >
Register Write . Register Write_ & .. ... ..:
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Timing Diagrams

ADC IF Interface:
cLock [/ J . J vJ J g
ADC IF /| { samplan) X Samplan+1) X Samplan+2) X Samplan+s) X Samplan+4) X Samplan+s) X Samplen+e) x:

ADCQ A

ADC 1/Q Interface:
cLock [/ 9 J J J J g

ADC IF /| '( Sample (n) XSampIe dn+1)XSampIe dn+2)X Sample (1n+3)X Sample an+4)XSampIe an+5)XSampIe dn+6)x

ADC Q '( Sample @) XSampIe Q1+1)XSampIe sz)XSampIe Qws)XSample QwA)XSampIe Q1+5)XSampIe Q1+6)x

External Gain Control:
cLock [/ /W J J J g

AGC PWM Control | \ / \ [ \ [
& —
5 @sg—) ADCIF/I

Transport Stream Output:

17 Data Transfer —l

clock

ts_out_valid /
ts_out_data [X X X1
ts_out_next_rdy 4/—\ / _

The output data interface is implemented with RDY -VALID handshaking. This provides asimple interface in
which each block may moderate the data flow to match its own data processing requirements. The data source
asserts its VALID flag when it presents data. The data destination indicates availability using its RDY flag. Data

transferoccur s synchronously when both the sourceds VALID and
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Ti ming Diagrams (Cont dd)

External Memory Interface:

The CMS0022may be configured to use memory external to the core. The timing of this interfac e is controlled

by the synthesis constant itl_read_delay , illustrated below.
dtl_ram_addr D( ADDR X |
T— itl_read_delay =4
dtl_rd_data | X;l)( |
dtl_wr_ena /—\_
dtl_wr_data X DATA X |
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Altera ® Megacore h%“

n OpenCore® Support H SOPC Builder Ready ALTERA MEGAFUNC KON PARTSERS PROGRAM
The DVB-C/J.83 Cable Demodulator core provides a are available for synthesis time modification using
number of parameters that can be modified to the Megawizard tool within the Altera Quartusll
provide an optimal solution for the targeted software.

technology and/or application. These parameters
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