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About the Course

* Course Title

» NGCN302 Laboratory for Communications and Network

= An elective course for the Next Generation Communications and Network

(NGCN) minor
» EECE443 Laboratory for Communications and Network

= An elective course for the EE major in Communications and Signal Processing



About the Course

* Course Outline
> LabVIEW, USRP, Spectrum Analyzer
» Modulation and demodulation, symbol mapping and detection
» Pulse shaping filter, matched filter, SRRC filter
» TX, RX with USRP, carrier/intermediate frequency
» Synchronization and equalization

> Implementation of total communication system



About the Course

NGCN302

Class hour
> 49| €8 17:00~ 17:50
> AE . 222 19:00~22:20

P
> 4ol 181 E 1022
> MY 1IcE TS 2052
MA ™7}

= Of 2 Z20HE Chg Z2AAZE TMK| pdf A2l EM 2 2R}

> TA: Z|XH?, jhchoi0226 @postech.ac.kr

Zuo|A Mz

Sep. 02,2024 6/19



About the Course O 028 o

o MY T HEM(2024.9.2.(8) 7|F) Léf D\OC)\
> AZ: S, 28, 29T, 0|5
> 8% ALIE, B2, 21, o8 0200
> CZ:UEE UM, AN, YX|E
> DZ&: Z|Z 71, O Blf, MO T, &St

NGCN302 CISL (POSTECH) Sep. 02,2024 7/19




Outline

1. About the Course

2. Introduction to LabVIEW, USRP, Spectrum Analyzer

NGCN302 CISL (POSTECH) Sep. 02,2024 8/19



Introduction to LabVIEW, USRP, Spectrum Analyzer

* LabVIEWEl?
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Introduction to LabVIEW, USRP, Spectrum Analyzer

* USRP(Universal Software Radio Peripheral)
> NIAFS| RF Transceiver
> RF circuitd} programming 7ts 2t FPGAE 1.
> FPGA 7| & X 7|5 : ADC, DAC, DDC, DUC
> TX:Baseband Digital data= Bandpass Analog signal 2 22t

> RX: Bandpass Analog signal2 Baseband Digital data= 'H 2t
Host USRP

Programmable RF ;
FPGA Circuit i




Introduction to LabVIEW, USRP, Spectrum Analyzer

« A model : NI USR :
Ef(f;iﬂ
AR

Spec Typ. Unit Spec Typ. Unit
DC Input 6 V SSB/LO Suppression 35/50 dBc
Current Consumption 1.3 A Phase Noise (1.8 Ghz)

w/ WBX Daughterboard 2.3 A 10 kHz -80 dBc/Hz

0 RSION PERFORMA AND CLO 100 kHz -100 dBc/Hz
ADC Sample Rate 100 MS/s 1 MHz -137 dBc/Hz
ADC Resolution 14 bits Power Output 15 dBm
ADC Wideband SFDR 88 dBc 11P3 0 dBm
DAC Sample Rate 400 MS/s Receive Noise Figure 5 dB
DAC Resolution 16 bits PHYSICAL
DAC Wideband SFDR 80 dBc Operating Temperature 0 to 55° C
Host Sample Rate (8b/16b) 50/25 MS/s Dimensions (I x w x h) 22x16x5 cm
Frequency Accuracy 2.5 ppm Weight 1.2 kg
w/ GPSDO Reference 0.01 ppm

* All specifications are subject to change without notice.
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Introduction to LabVIEW, USRP, Spectrum Analyzer

* General USRP Architecture
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* Spectrum Analyzer2t?
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Today’s Experiment

* Experiment 1: USRP &4 power 57
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Today’s Experiment

lﬂé \ 0
- = NT= USRP |
* Experiment 1*._| power &7

> Attenuator loss, USRP VGA Gain HF X H A power meter2 &4 power & l O ( > A
78 } ——

> Power, Attenuator loss, USRP VGA Gain 2tA|A =&

USRP N210
............... O AN &L—« ( !
: : Power meter ] i
<<

D/A
C rt
-
c ; 9
D/A
Converter




Converter

= | [x]e¢™ '

sin(2mf.t)

NGCN302 Sep. 02,2024 16/19

Today’s Experiment

« ZHH|OCECF2,) cabledf [H2kA & CHELC
> Cable loss (TZH| : dB/m)

> &St cableO|H ZO|7} 2 =& |oss &= T 7t
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PRODUCT FEATURES PRODUCT DRAWING (PDF)

RG58 Reverse Polarity TNC Male to Type N Male Coaxial Cable Assembly

The Summer of Savings Continues at Cables on Demand Thru 8/31: Get $80.00 OFF Your First Online Order Over $350.00 Automatically at Checkout.
Military-grade RG58C/U rated 50 Ohm coax with 95% braid coverage

Impedance-matched Amphenol brand RP-TNC & Type N male connectors

Use this cable to easily connect your WiFi router to an external antenna

Non-contaminating black PVC cable jacket and molded strain relief system

Tinned Copper center conductor & braid for high frequency performance

Gold-plated connector body & Gold-plated center pin contact

Perfect for low-power RF, LAN, WiFi, broadcast, data, test & signal applications

Stocked in a variety of common lengths to meet application requirements

Insulation: Solid PE (Polyethyline)

Outer Diameter: 0.195 inches nominal

Velocity of Propagation: 66%
Qneratine JTemne e A0

Loss @ 50 MHz: 3.30 dB per 100 ft Male Coax Cable (RG58) 50 Ohm Coaxial Cable Assembly 25 ft
Loss @ 100 MHz: 4.90 dB per 100 ft Mﬂn_dg_maﬂ_d‘m

Loss @ 200 MHz: 7.30dB per 100 ft

Loss @ 400 MHz: 11.00 dB per 100 ft
Loss @ 1000 MHz: 20.0 dB per 100 ft
RorScompie
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About report

« Due:2024.09.09.(2)

*  Must be included:

> Linear regionO| A{2| DT signal power (-10dBm 7d), attenuator loss, VGA gain

Al

A4

» Gyga Vs Pouts Latt VS Poyt Adefz A

*  Soft copy : jhchoi0226 @ postech.ac.kr £ K| &
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