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Tx Chain Overview

= Channel Coding
= Forward Error Correction (FEC)
= |nterleaver
= Mapping
x QAM/PSK
= Modulation
= OFDM/CDMA
x DAC
= Filtering
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Telecommunication System

TRANSMITTER (TX)

SOURCE I SOURCE CODER - CHANNEL CODER - MODULATOR

CHANNEL
DESTINATION SOURCE DECODER CHANNEL DECODER DEMODULATOR
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Basic [ransmitter

Digital Analog Antenna

Mixer 3

1 2 4
Digital Low pass Band pass PQ
DR
11

C

3
f, f fp f

3
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SDR

antenna antenna

x Software Reconfigurable Receiver & Transmitter
hardware

x | imited only by the DAC/ADC characteristics and host
Interface

= Sampling Frequency, Resolution
= |[nterface throughput

= Most of the signal processing is implemented in
software

x Needs high computational resources on host computer,
but provides total freedom In the signal processing
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Typical SDR

Mixer Filter

K p
Transmit ><\‘_ ~= [\DAC |4
Amplifier 20 MHz 400 MS/s

0°

90"  Lowpass

/]\ Filter
'\>_</<— 2 | DAC |«
| Mixer 20 MHz 400 MS/s

Transmit Control

Ethernel
1 gigabit

Lowpass
Mixer Filter

X F—1 =< ADC
20 MHz 100 MSis
5

90°]  Lowpass
Filter

o
—0\0—4.|>—%

RF  Low-Noise Drive
Switch “amplifier Amplifier X\ﬁ ~— < ADC

[ | Mixer 20 MHz 100 MS/st

Recejve Control

PLL vCO
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IEEE 802 1 da

Bits Bits Bits Bits Samples Samples Samples Samples
@24Mbps @24Mbps @48Mbps @48Mbps @384Mbps @512Mbps @640Mbps @1.28Gbps

Scramble Garodionsl Interleaving QAM Mod Gl Addition Symbol Wave
Transmitter: encoder Shaping

From MAC
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302.11 transcelver

&

RAM

OFDM -
IDFT wiCP Window
(serial data) [1 function

FEC —
Convolutional
Code:

1/2, 213, 3/4

Preamble
& Pilot
Insertion

Scrambler
Interleaver

Packetizer

™

Bitrate

>
Control

TRANSMIT
CHAIN

RECEIVE
CHAIN

RAM RAM

2

ROM

Per-Channel Preamble/! OFDM - Resettable Down-
Compensation Pilot DFT 64 FIFO convert
Extraction (serial data)

FEC -
Convolutional
Decode:

1/2, 213, 3/4

Deinterleaver

Packetizer

L| Descrambler

|
| | Bitrate

Ethernet

Packet Size

FC300 OFDM IP Core v1.5
Functional Block Diagram
DaT:SStoZ?ée e Copyright 2010 SundanceDSP, Inc.
Sink & Control e All Rights Reserved

SMT362 | | SMTSSIT | | Ram s This drawing is the intellectual
ey PeBlock s St property of SundanceDSP, Inc.
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M

S 3GPP TS 45.003 _
Splitter {parity adder) Cambiner

< Cyc Bit Convolution e arieavi
" { . Puncturing inierieaving
Control/ Encoder Reorder Coding >

=speech!
Data

GSM Physical Layer

Cryptalogical Burst Burst Differential GMSK RF
Unit Building Multiplexing encoding Modulation Transmitter

3GPP TS 45.002 3GPP TS 45.004

www.rfwireless-world.com
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CDMAZ2000

9.6, 4.8, 2.4, 1.2 kbps

Long Code
Generator

10.2 kbps

Convolution Data
Encoder Repeater
Decimator 19.2 kbps

=64

Data Scrambling

Block 19.2 kbps Multiplexer
Interleaver "‘

|

1.2288 Mbps

1 Pilot Sequence

19.2 kbps

Walsh Code
Generator
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CSD.UoC

Programme
MUX
Transport

Video Encoder MUX
Audio Encoder 1

Source coding and MPEG-2 multiplexing

MUX
adaptation, External External Internal Internal Frame
energy encoder interleaver encoder Interleaver adaptation
dispersal

Guard DAC
interval and
insertion front-end

MUX
adaptation, External External Internal
energy encoder interleaver encoder
dispersal

! ! !
gy Empa— | PPy ppm——

e
|

|
L

Terrestrial channel adapter
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