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Experimental setup of the test bench




High power amplifier with controlled bias point
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File Control Setup Measure Analyze Utilities Help 1 Mar 2013 11:27 AM

Send Re(signal)

Source Vertical
channel 1 50.0 mV/d

Received Re(signal)

File Control Setup Measure Analyze Utilities Help 1 Mar 2013 11:28 AM File Control Setup Measure Analyze Util 19 Mar 2013 6:15 PM

Source Vertical Scale Offset Horizontal Scale Position Vartical Scale Offset
channel 1 v v 0 m: v 8 m All 1 1 mV/div 6



CAUTION Incorrect ALC sampling can create a sudden unleveled condition that may
create a spike in the RF output, potentially damaging a DUT or connected
instrument. To prevent this condition, ensure that you set markers to let the ALC
sample over an amplitude that accounts for the higher power levels encountered
within the signal.

Example of Incorrect Use

Waveform: 1022 points
Marker range: 110-1022
Marker polarity: Positive

This example shows a marker set to sample the low part of the
same waveform. which sets the ALC modulator circuitry for
that level: this usually results in an unleveled condition for the
signal generator when it encounters the high amplitude of the
pulse.

/

Pulse Unleveled
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MUX3_ATTEN17.mat
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Scales
Source Vertical Scale Offset Horizontal Scale Position
.145 channel 1 50.7 mV/div 0.0 v 2.00000 ms/div 8.0000000000 ms

ATTN 17 dB "




Multiplex 3 High power of PA, Pin=-12dBm
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Wideband signals Posdistortion HIGH Power polarization of PA

Input power =-13 dBm

Orthogonal polynomials K=9, M=2, NMSE=-28.85dB
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File name: OFDM_Wideband40MHZ_HIGH_pinM13_120MHz_1GSps



SDR from USB DVB-T Dongle, RTL-SDR: Inexpensive Software Defined Radio

- VAL/DVB kernel developer Antti Palosaari
- unsigned 8bit I/Q samples at ~2.8 MS/s
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Tuner Frequency range

52 - 2200 MHz with a gap from 1100

Elonics E4000 MHz to 1250 MHz (varies)

Rafael Micro R820T 24 - 1766 MHz
22 - 1100 MHz (FC0013B/C, FC0013G
Fitipower FC0013 has a separate L-band input, which is
unconnected on most sticks)
Fitipower FC0012 22 - 948.6 MHz
FCI EC2580 146 - 308 MHz and 438 - 924 MHz

(gap in between)
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TREKSTOR Termes2 DVB-T/DAB+/FM USB Stick

Tuner
Elonics E4000
RF input: 64 — 1700 MHz
IF: Zero-IF
Output: /Q baseband

(—————1 baseband———p»| ADe

: 8 bit
Q " % ADC

——dig. | samples—-|
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DLL

Audio Out

PCiLaptop
WinXP/Win7

|--AUDIO—
Audio In

SDR-Application
Winrad/HDSDR/SDR#,
Studiot, etc.

AF link for
additional
decoding by
usage of

sound card




GNU RADIO

Options
1Dz top_biock
Author: 2h20

Variable
1D: samp_rate
Value: 2 8M

Variable
1Dz aud_sink
Value: pulse

Generate Options: WX GUI

OsmoSDR Source
Sample Rate (sps): 28M
ChO: Frequency (Hz): 88 71M
ChO: Freq. Corr. (ppm): 0
ChO: Gain (dB): 30
ChO: Gain Mode: Auto

WX GUI Slider
1D: frequency
Default Value: 88 71M
Minimum: 60M
Maximum: 1 8G
Converter: Float

Low Pass Fllter
Decimation: §
Gain: 2
Sample Rate: 2 8M
Cutoff Freq: 25«
Transition Width: 50k
Window: Hamming
Beta: 6.76

WX GUI FFT Sink
Title: Not Filtered
Sample Rate: 2 8M
Baseband Freq: 0
Y per Div: 10dB

Y Divs: 10

Ref Level (dB): 0
Ref Scale (p2p): 2
FFT Size: 1.024k
Refresh Rate: 10
Average Alpha: 0

WBFM Receive
Quadrature Rate: 352 8«
Audio Decimation: 8

B

WX GUI FFT Sink
Title: Filtered
Sample Rate: 352 8k
Baseband Freq: 0
Y per Div: 1008
Y Divs: 10
Ref Level (dB): 0
Ref Scale (p2p): 2
FFT Size: 512
Refresh Rate: 15

Audio Sink
Sample Rate: 24 1KH7
Device Name: puse

frequency: | 88.71M

=
Not Filtered = = :‘:;:::;“’
.15 o
i ¥ Average
L3 g" : Avg Alpha: 0.2000
5 ! f
g™ ! \ m Lipersatene
2 .35 y H B T
E -40 | W) [ TaceA | Store|
) gil | ,L)" L F [ Trace B |Store|
e {'1, ' "\ Axis Options
55 ﬂ"j& ) M\ L J‘" ;} iJ- d@oivi [+
60 ’tx‘ Reflevel: |+ -
65 lw | Autoscale
14 12 -1 08 06 04 02 0 02 04 06 08 1 12 1.4
Frequency (MHz) I Stop
Filtered B | T Opeions
-10 s =
-20 fﬂ [_" Afm 1
230 'J = ——
- -0 fw -‘ ; F Persistence
5 .50 f‘, U r\l 1 _C)='
é 60 f'l |". [ Tace A Storel
& gob---riaa- : " ’AL“ S [ Trace B ﬁl
5 -80 (th[ : l‘\ FW_ Axis Options
90[ - i A If " '\“ ,,f‘:.,"i( U 3 .n dB/Div: { 1+ H[_
200k |I H ': i \ ‘ AL WINP Reflevel: |+ -
S b A F W‘M \IJ U.H L ﬁi‘. 1 “J\" '|ﬁ !h. | Autoscale
-150 -100 50 0 100 150 =
Frequency (kHz) | Stop




SDR Sharp

> SDR#v1.0.0.1038 - IQ Imbalance: Gain = 0,997 Phase = -0,057 o S|
S0 | [RTLSDR/USB v] [ Configure |
- Radio Zoom
NFM © AM ©LSB © USB
@ WFM () DSB © Cw-L® Cw-U
Frequency 105 502 622 -
Center 104 597 701 -
Shift 2 000
Fitertype [Hommng = AL
Filter ban:;\;;h: Filter Drderr - Contrast
CW Shi
602
Snap to grid % L & P @ ‘K W ; bl
| b B
. M-:ereo ark Peaks q J.IWJ‘”’!"AW ’ﬁ’l\'\h i\]l.ﬂ ﬂ"f'“l l%‘ww%' M ﬂ ll' i l‘\‘l* 'h i \FMJWMN’J; b‘w“_\ﬂsri i ;BAMHZ \‘ill,lw l\,wdrl’]ﬂﬁ’mﬁu\ﬁn’ﬂ'\\..\‘r 'M‘ \,—H} (]
AF Gain J : s
peed
Samplerate |48000 sample/sec
Input
Output
Latency (ms) ca

Filter Audio
= AGC

Threshold (dB)

Decay (ms)

Slope (dB)
*'" Frequency Manager (Plugin)
*'" Recording (Plugin)




NOAA - National Oceanic and Atmospheric Administration

@ 07221054

* SDR# v0.0.0.0 - IQ Imbalance: Gain = 1,032 Phase = -0,374°

[ [ © et

; Stop 1 @ 1Q Stream WWave file
@ NFM AM LSB use
WFM DSB CW-L© Cw-U

Frequency | 137 620 000
Center 136 711 501 =
Shift 1536
[Frontend | RTL
————
Filter type [Blackmanhams -
Filter bandwidth Filter order
360005 40015
Squelch [C] C\/ Shift
Step size
Snap to grid | 100 Hz ¥ |
Correct 1Q [V Swap | &Q
Mark Peaks
I- Reset Settings
e
AF Gain U
Samplerate 48000
Input [Windows Direct Sound]
Output [MME] Line 2 (Vitual A
Latency (ms)
Filter Audio
it o 3

Zoom

* NDAA 17

Contrast

i Fadod0.
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SDRSharp, V1.0.0.1000 (Windows; simple netbook)WFM,

bandwidth 40 kHz

1024 bps

AGC Off (RTL and Tuner)

Gain set to max. (47 dB)
Recording: 16 bits PCM, Audio
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NOAA-19 Satellite 2003
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Automatic dependent surveillance-broadcast (ADS-B)

- 1090 MHz

is a surveillance technology for tracking aircraft as part of the

Next Generation Air Transportation System (NextGen).

Eile View Colors load Maps Config Mavigation other decoder

VIAl<]>a]a] @ &fslal E2lda®E SHe e 00

16.9776°

431798"

2 TCTLD B74
1:'i’?.zn 353

‘&3 TCSNG B738
400 352

EW: 265 NM
list af tracked planes

peincs loaded
ts loaded

U-signal =
U-ref =
Status:

select COM-Port adsbPIC-Decoder-Mode
& 0-0FF
1 -reserved
Connect " 2-allreceived data
F  3-oniy DF17
- " 4-only DF17 + CRC-ck
Ident Alc |La: [L:\ng |Speed Head. |Clizmb |Type IT—eu:l
CFG716 35000 49.22 16.63 514 140 8753 |0
SKS4IQ 40000 48.92 17.64 (392 315 8738 |0
4BD184 TC-TLD  TWI3E7 32000 4%.07 16.98 353 282 -64 |B734 |0
3C5E! 16525 384 179 |-249¢ 67 M
43FODO Czech Rep:00000000 ground 0

Framerate: 2656 Frames/min (664)
Data-Quality: 90 %
Time: 07:57.47



SDR + MATLAB EE123: Digital Signal Processing

Michael (Miki) Lustig

Department of Electrical Engineering and Computer Science,
UC Berkeley

506 Cory Hall

(510) 643-9338

mlustig@eecs.berkeley.edu

Using rtl_tcp to capture and control the device directly from Matlab (Octave) over java sockets

ower Spectral Density (dB/Hz2)




Wireless communication teams (WICOMT)

Thank you for your attention.
tomas.gotthans@phd.feec.vutbr.cz
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