Modulation /
Demodulation












MODE
FM

SSB
AM

CW

RX

Discriminateur

Détecteur de produit

Détecteur de produit

Détecteur de produit

X

modulateur a
réactance/réactance/de
phase/Amstrong

modulateur équilibré

modulateur equilibré a
porteuse



Recepteur



Antenne

T

Casque

Terre



Receiving Antenna
10.7 MHz Ratio detector

’F)iscriminator

L

De-emphasis

S

RF ) IF .
Amplifier Mixer | ampliﬁer-’ Limiter
A A
Loc-al
oscillator
AGC
AGC | detector

optional

Audio
amplifier

v

Speaker



Antenne Filtre d'antenne Fp Ampli RF Mélangeur Filtre FI1

A A

/\ | — /\
1 X

Osallateur A
Réglages d'accord local

A Mélangeur Filtre FI2 Ampli FI2 0 Haut-patl eur

X = A > (
FI2
| Démodulatenr  Amplificateur andio

Osallateur a
fréquence fixe



Antenna

™~

| pm{? e 2 ;i pme{; RX mixer Grystal IF amp Prod & Lowr i AF 1> AF D
filter 3P| Preamp mmp| filter mp  filter )l detector )| pass ) Preamp -Fina[amp{ﬂ
7MHz BC846 7MHz SA602 9MHz MGHaY SA602 filter BC547 L M386
¥ |
AGC
AGC AGC |
voltage DC amp . -
conro (P ocsi7 9 0 e 0= P
Nokia BC860
5110
C { Antenna A
u b
DDS Osc. AMP Carr. osc.
Alep r’ AD9951 ™| mavn 9MHz
]
> Bal 83 Crystal F 1> ® 2 pole RF [ RF > RF [~ RF [> Low
O MICamp ) D31 MOC. gl iltor dMP ! TX Mixer ] filter{}‘l Preamp | Predriver mmp( Driver pmp|Finalampmm) pass |
LM741 =hal2 9MHz 25C1675 SA02 TMHz 25C1675 | |25C2690A]  |2°25C1975|  [2*MRF455| | filter




Emetteur



RF
Oscillator

Keying
Stage

Power
Amplifier

Low-pass
Filter

Morse Ke
T Morse ke




RF
Oscillator

Modulator

}

Power
Amplifier

Low-pass
Filter

O

Microphone

AF
Amplifier




Audio
Amplifier

Oscillator

Buffer

Amplifier [

Frequency
Multiplier

1] Fiter and i
Driver

Powver
Amplifier
and
Fittering




NUMERISATION



R;f.erence Signal —
ignal Output| N *f
|
petestor|— Fiter [—{ VO
'}
f

Programmable

Divider {(+n)

A

Divider
Control



CONTROLS

LCD DISPLAY

o bese—
w EAL — mm
13 *—p— 421% O —-
g I L [T
L - E | P02 =
3 A 2=z T
g T 1|9 [z z
I¢||__. ) M,.\Qmwaq P | B Tz T
- = (10)sv £ [ha |77 =
z L2 4 5
LT = < IE 5
W |5 s [ 3T ol [F3s— 7
Jﬂ.ﬁmm _.um% B
T AN9 SAme — T X =
_.A X UIA qaiyL) g T
Ik TT
<t
[94
> %1
a< 3T
e gl L
L
ST
+1
(43
[43
IR
B B
o B 2
3
3 i
bl
3
Z
ﬁ|—
™|
2
Trvp
Q>
i o gl 2
C“—O __. Q —0 __. J:ﬁ.o
zn
2 aga  ox12
T DT
HD._-|_|~ VX  TATD 3
T ——=ex anof—5 Ji- 5
=1 195 0a0A [— a2
L d g vas Zi12 5 _—
VIGLGIG

2.2K
R14

OSCILLATORS

U3



Antenna

ESD
protection
diode

Simplified Block Diagram of NooElec RTL-SDR

IF filter BW =5
MHz (default)

Variable Tracking Mixer IF Filter

gain RF filter
3.57 MHz

IF

v
N
v

24 MHz to 1.7 GHz

Local Oscillator
Rafael R820T2 synthesiser
tuner gy

Variable
gain
IF amplifier

Control
data

8-bit ADC
Sample rate
=28.8 MHz

IN ADC our

RTL2832U
demodulator

Cosine

Y

DSP ;
I
_‘l' I : o
1 T >
\ U
1
Low Pass Filter : USB
Downsample !
: control
1
1
— \ | Qi
- ; y'y
Low Pass Filter g
|
I
A 4
R Receiver
management

«{ I; 28.8 MHz

USB to PC
8-bit 1Q
samples

Plus control
signals
USB clock =
48 MHz



Antenna

ESD
protection
diode

Simplified Block Diagram of NooElec RTL-SDR

IF filter BW =5
MHz (default)

Variable Tracking Mixer IF Filter

gain RF filter
3.57 MHz

IF

v
N
v

24 MHz to 1.7 GHz

Local Oscillator
Rafael R820T2 synthesiser
tuner gy

Variable
gain
IF amplifier

Control
data

8-bit ADC
Sample rate
=28.8 MHz

IN ADC our

RTL2832U
demodulator

Cosine

Y

DSP ;
I
_‘l' I : o
1 T >
\ U
1
Low Pass Filter : USB
Downsample !
: control
1
1
— \ | Qi
- ; y'y
Low Pass Filter g
|
I
A 4
R Receiver
management

«{ I; 28.8 MHz

USB to PC
8-bit 1Q
samples

Plus control
signals
USB clock =
48 MHz



A 4

[ dsixixa |

)

Extl

ExtDAC

VA

WFM

L ybriawr

dS1X1l

/) \

/

DAC

DAC

\

LMS7 SPI

LMS7002M

Z Wbrjewry

dS1Xd

T

VAY,

ADC

%

RXLNA

g
<

ATTENUATOR

X
S xpi(n) ypi(n)
2 S Predistorter S 1NN A N SN
= Xpa(n) Il yPa(n) é
xp Capture Steam  ["yp Capture
RAM Block RAM Block
y :l—»u—é
3
x Capture
Predistorter RAM Block 5
Supporting ) =
Blocks xl(n) J X(n) - z
Xa(n)
v
PCle
T
To CPU Core

| dsixupa |

ExtADC

VAY

LimeSDR-QPCle

A

RF Front End

A






