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PlutoSDR ®3%(5 (%, Ubuntu 18.04.1 TH)ff 9% GnuRadio Companion(GRC) %M L 7z,

_2tone_PLUTO .grc- /home/syk/T A% v 7 /GRC Work - GNU Radio Companion

Options
1Dz usb_tx_bpf
Title: USB TX
Author: jalsyk/...chich UYOLL
Description: USB t.. filter
Generate Options: WX GUI

WX GUI Slider
1D: filter_width
Label: Filter width
Default Value: 2.7k
Minimum: 1k
Maximum: 5k

Variable Variable
1D: audio_rate | ID: samp_rate
Value: 48k Value: 1.92M

Cor : Float
Grid Position: 0,0, 1,1

WX GUI Slider
1D: audio_gain

Label: Audio gain
Default Value: 3
Minimum: 0
Maximum: 6
Converter: Float

Grid Position: 0,1, 1,1

Muitiply Const
Constant: 3

WX GUI Slider
1D: 1f att
Default Value: 10
Minimum: 1
Maximum: 50
Converter: Float
Grid Pesition: 1, 1,1, 1

Variable
enter_freg
3.413366

I
Valu

Band Pass Filter
Interpolation: 1
Gain: 1
Sample Rate: 48k

Float To Complex

Constant Source
Constant: 0

Signal Seurce
Sample Rate: 48k
Waveform: Cosine
O Frequency: 1k
Amplitude: 200m
Offset: 0

ltoLn pauis.,

>>>Done

Generating: '/home/syk/

Mute
Mute: False

Low Cutoff Freq: 200
High Cutoff Freq: 2.8k
Transition Width: 200
Window: Hamming

Beta: 6.76

[usr/share/gnuradio/grc/blocks
Jusr/local/share/gnuradio/grc/blocks

Loading: "/home/syk/7 Z 2 kv 7 /GRCWork/
3413M_usb_tx_2tone_PLUTO.grc"

xe3\x83\x87\xe3\x82\xb9\xe3\x82\xaf\xe3\x83\x88\
xe3\x83\x83\xe3\x83\x97/GRC Work/usb_tx_bpfF.py’

Signal Source
Sample Rate: 48k
Waveform: Cosine
[ Frequeney: 1575k
Ampliitude: 200m
Offset: 0

Id Value
Imports

¥ Variables
audio_gain <Open Properties>
audio_rate 48000
center_fret 3413363000
filter_widtl <Open Properties>
rf_att <Open Properties>
samp_rate audio_rate * 40

Executing: fusr/binfpython-u fhome/syk/T Z 7 v
7 /GRC Work/usb_tx_bpF.py

Rational Resampler
Interpolation: 40
Decimation: 1
Taps:

Fractional BW: 0

PlutoSDR Sink
110 context URI:

Sample rate: 2.084M
RF bandwidth: 0
Buffer size: 32.768k
Cyclic: False
Attenuation (dB): 10
Filter:

Filter auto: True

LO Frequency: 3413366

* Instrumentation
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Variables
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* FMComms
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Hardware freq 3412343334 MHZ
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Hardware freq: 3413.233333 MHz

Frequency | 10240001.880 || kHz
cij{ % b) k E‘abh% F.ilterwidth Normal
o Filter shape | Normal
Mode | CW-U
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3-2-4 LNA-2 & LNA-1 #8 | i-ZERE
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FicikE L 7= (1), X 14 LNA-2 & LNA-1 % #56
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PlutoSDR iC LNA % #zfi L 7z EBROFERZ, R1ICE L DT,

PlutoSDR®M10.24GHz(E3:RE5iE)  ggrx(Ubuntu)
GHz 2.4k:dBm MDS:dBm NF LNA's
211 10.24 -140 -100 40 No-LNA
12|  10.24 -140 -125.5 14.5 LMNA-1
13 10.24 -140 =123 17 LNA-2
=14 10.24 -140 -137 3 (LNA-2)+(LNA-1)

1 LNA X 2%2EKENF) o%kE

PlutoSDR Hifko® NF (3 40dB F2E T H % 28, Hiic NF 1~2dB £, Gain 20~25dB D 7' ) 7
v 7(LNAL, LNA-2 &2 &) 2 HHid 5 2 Lic kY, NF (3 15~17dBRREICET 5 2 LB bh o7z,
EIoic, Tho7 )T v 7% 2 B5ESI((NLA-2)+(LNA-1)) 1Ic##i 3 % & NF & 3dB f#E £ Tk
BT B ERbroTz,
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PlutoSDR T. HED<S v LI1c3HE L 7 10.240GHz |
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KT T VT FEMEHL .
3-4-1 LNA & PlutoSDR DFECE
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PlutoSDR 1., K 16 @ X 5 ic K420 A ICidE L
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B, BT 74 LBANTKT - T v T FTHEEL 725,
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4 PlutoSDR D
4-1 12y bDL VY 22— 3 ¥(Resolution)

PlutoSDR DL V'Y = —v a v (fifRE - G 1312 €y FTH D, T7xbb, XERICAT X
NBTFuES5THEEAKRESTL 12 €Y FOa vy N—2TFYRAMEFICE NG, Wick
fBRHCIZ, TYEAMEBR 126y bDa v =2 TT Fu 2 OEEES ICARIILEET %,

FELCIE. UTFoT7Fu s 754 e X032t L T2 SDR ICBE S 2 1Al Rl (Software-Defined-
Radio-for-Engineers) iICEL X LT\ 3,

http://www.analog.com/media/en/training-seminars/design-handbooks/Software-Defined-Radio-

for-Engineers-2018/SDR4Engineers.pdf

ZD&ERNC, SDR O4pfffE L dBFS G 1) B3 % Table 23 > 7-D T, 215 (HT %,

Table 2.3 Quantization: The Size of a Least Significant Bit
Resolution (N) 2N Voltage (20 Vpp)! PPMFS  %FS  dBFS
2-bit 4 5.00V 250,000 25 -12
4-bit 16 125Y 62,500 6.25 —-24
6-bit 64 313 mV 15,625 1.56 —-36
8-bit 256 78.1 mV 3,906 391 —48
10-bit 1,024 19.5 mV 977 .097 —60
12-bit 4,096 4.88 mV 244 .024 -72
14-bit 16,384 1.22 mV 61.0 0061 —84
16-bit 65,536 305 uV 15.2 0015 —96
18-bit 262,144 76.2 uV 3.81 00038  —108
20-bit 1,048,576 19.0 uV 953 000095 —120
22-bit 4,194,304 4.77 uV 238 000024 —132
24-bit 16,777,216 1.19 uV 0596  .0000060 —144
26-bit 67,108,864 298 nV ! 0149  .0000015 —156

L 600 nV is the Johnson (thermal) noise in a 10-kHz BW of a 2.2 kQ resistor ar 25°C.

#2 SDR o5fi#kEL dBFS
F2icks b, HEEE12 €y FTH 3 PlutoSDR % LimeSDR @ dBFS 1, -72dBFS T 3,
B AT, 41EEE8 €y b TH 5 RTL-SDR % HackRF One @ dBFS i3, -48dBFS T %,
HE1: dBFS ki3, Web OFERHIC X 2 &, FSIZ [7AR7 =] OFET, 7Y 2ALTRE

REZ A fE%Z 0dBFS & LT, RIAfEL/MiEZ dB TRL7ZbDTH S, L DIEFHLD 5,
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4-2 PlutoSDR ® RF 7 4 Vv &
UToT7FHu s34 vXtto3 4 Fic, PlutoSDR @ 3 {5 ICBR T 250035 5,

https://wiki.analog.com/university/tools/pluto/users/name

PIFIicsIAd % & 912, PlutoSDR IZE#E L T\ 3 I/Q ZHEMEIEE(ADI363) Dk - ZED v
Vid, FNFN filter EN X FEHELS - AND SMARTFICBER-TnE, LEWTHE, Thab
b, PlutoSDR D3%(5 - ZAZ I IC 1T @alik & FHIE S 2 Bl 72 LPF IZFF7EL 72\,

Bz 1, EERICIE I/Q ZFCRAET 2 maiikiss 10.240GHz » SMA W72 o1 dnsg, %
fEIRFICIE. SAM Ui 12> 5 AH S iz &dfiddE"5 10.240GHz & AD9363 IcHiE LALEL T 112,

Z D X 5 7 PlutoSDR OFi#ix 10GHz HHICfR S 3. =4 7 nilia—F — 1T I3FEATH 5,

HEEERDO5 I (BEIERER 13 2 s - - )

REZ4A2) v
PlutoSDR (C 1%, SFHAHER 7 4 L 2 721317 4 VX135 Y T84, ADI363 25T 2 Dit, SMA =
37 2B T 20T, 7v7Ficik, ADI363 vV icffaINns b orngInE g,
AD9363 ® RF b 7 v A 3 v 2% LO JHMBOHREED 3 Rmddz 1L €3, LO 28 3GHz (3 Xkt
9 GHz. PlutoSDR 07 #j> v 7'V v FEBUMER I 537 v ofifist¢c3) DBE, Zhidsr iz vk &
DET, LAL%ADH-LO 25 500 THEHAEAA~NY BEmAHE 1500 H5 5 A7~y LARHiH %
withing, 500 MHz G RE {25 #3%E L T\ 28412, 1500MHz Tb 7o — F¥ v 2 F LCwET (o0,
L, FEEDFANEIR 7 A v 2 723N 7 4 V2 %8INF 5 S i X o CHIHICIRTE 37, ez 03%
D/cnF a—=v 7Lyl EoTE PR VEMICRL 2 EAB YT L AL TV T v 7 F ORI
MELES, (TYTFd7402TT),

BT, JRXD51H
RF Filtering
There is no preselect, or output filters on the PlutoSDR. What comes out of the AD9363 is what comes
out of the SMA connector. What comes into the antenna is what is provided to the AD9363 pins.
The RF transmitter in the AD9363 does output a moderate 3rd harmonic of the LO frequency. This will
be fairly low if your LO is at 3 GHz (where the 3rd harmonic would be 9 GHz, outside the range of the
balun used for the differential to single ended conversion in the PlutoSDR). However - if the LO is at
500 MHz, the third harmonic would be 1500 MHz, entirely withing the range. If you are transmitting
an RF signal at 500 MHz, you will also (inadvertently) be broadcasting at 1500 MHz as well.
This can easily be overcome by adding specific preselect or output filters. Depending on the tuning
range you want to do, can complicate things pretty drastically, and also depends what sort of antenna

you are using. (Antennas are also filters).
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4-3 FEEHH O FRBEERE

18 13, JAIQHQ/ITJFEfR X A28 PlutoSDR #5%(E3 % DATV : DVB-S2 ® MER (R X v 2

L) % 40dB FEREMR L 7= & 2 . FEEEICE T 3%{EH % HP8481 CHIE L 72D 79 7 TH

%, PlutoSDR DEAR DE(F T & JHEE DRtk DR 2 OfEm 2 s 2 & 23T 2,

PLUTOH: F 1 %8t WEASURED BY JA1QHO
2018/03/13
OdBm | |
Ly e = |
i i ui =
l._l o
" | c e o =
= o | | W = i
J-_.‘ J-_:L "'{.
=
= — =
o e | il =
= = LT = i~ =
=] ™ 4 l
=1 —
. 5
= =
= = e
L —
)
M
5
L)
hAHZ L] 100 145 435 500 | 1000 | 1300 | 2000 3000 4000 | 500 000D
mOVB-52 dBm | -150 | -120 | -110| -BE -g2.B -8B 94 |-1153|-116 -132 -140 | -176
mCarrierdBm | -120 -94 -78 56 -5.6 -5.7 -6d -B.2 -B6 | -102 |-110 -146

X 18 PlutoSDR DiEfEH

Carrier(¥ ¥V 7)D& 3. DATV < 40dB £ D MER # R L 7= & T OMEHH(F v L T)D

Hhoficdh by, DATV X b +3dBm FEEDfEIC 7 > T B,
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JAISYK/#AA &, http://wwwb5.wind.ne.jp/jalsyk/pluto/pluto-index.html

ZISRUL, SSB ZfSHMIER:, At CQ ham radio QEX Japan No.22, JA1OGZ/4:-

BH. https://shop.cqpub.co.jp/hanbai/books/MBC/MBC201703.html

PlutoSDR o H 1. JAIQHQ/ZLES AR, https://www.facebook.com/photo.php?fbid=1

391466050958752&set=gm.1707447752624274&type=3&theater&ifg=1

Ubuntu 18.04.1 LTS, https://www.ubuntulinux.jp/News/ubuntul804-ja-remix

Install Gqrx SDR on Ubuntu Linux, http://gqrx.dk/download/install-ubuntu

ADALM-PLUTO for End Users, https://wiki.analog.com/university/tools/pluto/users

Installing GNU Radio, https://wiki.analog.com/resources/tools-software/linux-software/g

nuradio

Why "Pluto", https://wiki.analog.com/university/tools/pluto/users/name

Software-Defined-Radio-for-Engineers, http://www.analog.com/media/en/training-semina

rs/design-handbooks/Software-Defined-Radio-for-Engineers-2018/SDR4Engineers.pdf

Airspy Sensitivity Measurement by WORAN & Uf= X v } | https://www.youtube.com/wa

tch?v=cloJihBSR40

Practical Noise-Figure Measurement and Analysis for Low-Noise Amplifier Designs (A

N 1354), https://literature.cdn.keysight.com/litweb/pdf/5980-1916E.pdf?id=1000001802:

epsg:apn

Tx and Rx on 10GHz using the PlutoSDR without up or down converters

By Hiroshi Matsumoto, JAISYK, Oct. 2018
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