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Real Time LTE Cell Scanner with MATLAB and Simulink

A" zynqRadioHWSWLTECellScannerAD9361ADI3845L _interface * - Simulink
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Real time LTE Frequency Scanner
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From Design to Prototype

« A common design environment across multiple teams
— Systems Engineers, RF Engineers, Algorithm Developers, HDL Engineers

= Target off-the-shelf hardware for prototype development

4\ MathWorks

§ | fit2S- USRP E310

MATLAB EXPO 2017



4 MathWorks'

From Design to Prototype

Behavioral Fixed point Systems Verification on

Model Simulink Implementation hardware

MATLAB EXPO 2017
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Modeling Wireless Standards
with MATLAB & SIMULINK

MATLAB EXPO 2017
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Wireless Modeling Challenges

Baseband DSP development

« |s my implementation correct? Antenna array design and evaluation
« How can | evaluate link performance with my * Element coupling
algorithm? « Edge effects

« 5G challenges, e.g. out of band emission.. * Imperfections
v Rx Constellation
v
v
v
v
v

Wireless Digital Video
Broadcasting with RF
Beamforming

Model a digital video broadcasting
system which includes phased array
antennas. The baseband transmitter,
receiver and channel are realized

_<

Z
—
-
“1‘**1K
Z
A

|

Open Script
Explore beamforming trade-offs

« Baseband, analogue or hybrid Investigate the impact of RF impairments
beamforming? + Frequency dependency

+ Simulate capabilities and limitations * Non-linearities

« Trade-off ADCs vs RF components * Mismatches and coupling

MATLAB EXPO 2017



Modeling Wireless Standards with MATLAB & SIMU
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From Design to Prototype
System simulation

Tl (%). 16QAM. 4 receive antennas Throughput (Mbps). 16QAM. 4 receive antennas
100 e 45
90} / * g 4 P
a0l / /’ & R
How can | evaluate the AR 3
erformance of my algorithm? v 7
P y alg g < oo JF A “rouez =]
2 0 f.-’ o File Edit View Insert Tools Desktop Window Help |
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Directivity (dBi)

Behavioral

Model

Is my implementation correct?
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Demo: Modeling 802.11ad Beamforming

44

o

© Scatterers
i

Generate

MATLAB EXPO 2017
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= Uniform linear array of 4 elements at transmitter and receiver
=  MIMO channel with 6 scatterers

= PER and EVM for 802.11ad link

Generate tx & rx

steering weights
| for desired angle

Apply

802.11ad 7&> tx
packet weights

4x4
MIMO
channel

—

7%

Apply
rX
weights

WLAN System
Toolbox

Phased Array
System Toolbox

Demodulate
& decode
packet
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Demo: Modeling 802.11ad Beamforming

IEEE 802.11ad Link, MCS 7

Equalized Constallation

Metrics

-

. |
le,txSteeri a

Channel Frequency Response

4 Channel Impulse Response
12
£ 05 Qo5
0 0
5 : 2 < 0 05 1 0 0.5 1
Transmit Steering Angle Receive Steering Angle ,
1= Sample Frequency bin
I< ‘ e | & >
= - 7 s |

MATLAB EXPO 2017



Extending standards... LTE to 5G

PDSCH waveform
generation and generation:
mapping OFDM

DL-SCH
generation

W-OFDM, F-OFDM

var. subcarrier
LDPC spacing
Waveform gen:
DL-SCH gen: enePthsig: and OFDM, F-OFDM
Turbo, LDPC & : or W-OFDM
mapping . .
4 var. subcarrier spacing

MATLAB EXPO 2017
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A4

OFDM channel PDSCH DL-SCH

demodulation estimation decoding decoding
|
WOLA-OFDM,

F-OFDM LDPC

OFDM PDSCH DL-SCH
lemodulation estimation decoding decoding
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Demo — Extending LTE for 5G link level simulation

— o

=

@H 46 r% @ 2.E @@I Search Documentation

PUBLISH VEW

| NewRadio5GLinkExample.m | h5gDLSCH.m
“‘ 33 = ncw = 1; $ Number of active codewords (can be 2 for CDD) TDF
34
4 35 %% Additional Simulation Control
36
37 $ Set to true to enable HARQ
38 — enableHARQ = true;
39
40 @ gnb = 1teRMCDL (simulationParameters,ncw); % LTE waveform generation parameters
5 B pdsch = gnb.PDSCH; % Separate out the PDSCH parameters
42
43 %% Setup HARQ Processes
44
45 — [~;~,rmcInfo] = 1teRMCDLTool (gnb, []);
46 — hargSequence = rmcInfo.PDSCH.HARQProcessSequence;
47
48 % Enable/disable HARQ operation
49 — if ~enableHARQ
50 — pdsch.RVSeq = 0; % HARQ disabled - single transmission with RV=0, no retransmissions
51 — end
52
53 — rvSequence = pdsch.RVSeqg;
54— trBlkSizes = pdsch.TrBlkSizes;
55
56 %% Waveform Configuration
I(‘:'7 5 ¥
| | script |Ln 40 Col M

MATLAB EXPO 2017
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From Design to Prototype

How can | evaluate the
performance of my algorithm?

Working with real signals

Behavioral

Model

Is my implementation correct?

MATLAB EXPO 2017
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Working with Real Signals...
Beyond Simulation

RF Signal Generation

Instruments
—
Baseband Waveform m
Generation
4\ MATLAB
LTE, WLAN, and
Communications Supported SDR
System Toolbox Transmitters
—

b

MATLAB EXPO 2017

\ |/

RF Signal Capture
Instruments

>

(&

Supported SDR

Receivers

-

g -
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Baseband Waveform
Analysis

4\ MATLAB

LTE, WLAN, and
Communications
System Toolbox

15
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Supported Hardware for Radio Connectivity

Signal Generator and Analyser ‘ ‘l
Keysight, R&S, NI, Tektronix, ... | |
High quality RF front end ncs:gztrp;m
Wide frequency range, high bandwidth Toolbox
SDR
_ USRP, PLUTO, Zynq, ...
Decreasing Customizable RF front end 4
Cost Sizable FPGA for targeting designs -
SDR
Ultra low-cost SDR Hsardware
upport
RTL-SDR, ... Package
Low bandwidth
~ Receive only

MATLAB EXPO 2017
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Prototype with Real Signals

- SDR platforms can be used as low-cost RF interface
« Transmit repeat capabillity allows USRP E310 or Zynq

to be used as an RF signal generator

IQ Waveform
Generation

4 ™

Hardware
support
package

SDR Platform

= Capture a burst of IQ and process in MATLAB

RF

SDR Platform

MATLAB EXPO 2017

Hardware
support
package

IQ Waveform
Analysis

4\ mum

LTE Cell Search, MIB and
SIB1 Recovery with Two
Antennas

Uses both channels of USRP®
B210, X300 or X310 to receive an
LTE downlink signal. The LTE
System Toolbox™ is used to

Open Script

Transmitted Image

Received Image

o«a M

PP

e

802.11a Transmission and
Reception Using Analog
Devices AD9361/AD9364

Transmit and receive WLAN packets
on a single SDR platform, using
Xilinx® Zyng-Based Radio Support
Package with MATLAB® and WLAN

Open Script

17
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Demo: SDR as a low-cost RF interface

4\ MATLAB R2017b ‘ ’i untitled * - Simulink - O X
File Edit View Display Diagram Simulation Analysis Code Tools Help

v v

C

v = > L S Lk u ¥ |inf Normal Y. ¥

| | =

untitled
® untitied v

< EE » \\central-gla\homeS » cmcguire » Documents » Expo2017 )

Jx >>

I 2 1 R VA i O

v @ E

Ready View 2 warnings 100% VariableStepDiscrete

“""A(

MATLAB EXPO 2017
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Demo: Generating WLAN Beacons

HOME PLOTS APPS EDITOR PUBLISH VEEW &

< EA » \\central-gla\home$ » cmcguire » Documents » Expo2017 »
[A Editor - \\central-gla\homeS\cmcguire\Documents\Expo2017\BeaconFrameGenerationExample.m

| BeaconFrameGenerationExample.m [ + |
3! %% 802.11 OFDM Beacon Frame Generation
2
3 %% Create IEEE 802.11 Beacon Frame
4
S|= SSID = 'MATLAB'; % Network SSID
6 — beaconInterval = 100; % In Time units (TU)
¥ = band = 5; $ Band, 5 or 2.4 GHz
8 — chNum = 60; % Channel number, corresponds to 5300 MHz %
S
10 % Generate Beacon frame
k1 = [mpduBits, fc] = helperGenerateBeaconFrame (chNum, band, beaconInterval, SSID);
12
13 %% Create IEEE 802.11 Beacon Packet
14
15| lm cfgNonHT = wlanNonHTConfig; % Create a wlanNonHTConfig object v
Command Window ®
Jx >>
14| [ script ftn 11 Col 78

MATLAB EXPO 2017
19



Demo: LTE Scanner

‘ MATLAB
&

LTE System
Toolbox™

MATLAB

MATLAB EXPO 2017

‘ MathWorks'
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Demo: LTE Cell Scanner

2_-_ LTE Scanner

[# Editor - \cen Search for LTE Cell settings and information from within a chosen frequency range.

Search settings
| IteSpectrum

Receiver hardware

548 —

549 —
550 —
551 — er
552 — Le
553 1
554 %3
555 =] £1
556

T = S
558 —

559

RTL-SDR. - R820T
LTE band number

LTE band frequency (MHz)
[J User defined frequencies .[8[]5,8[]?;815,81?]

Cell information recovery

Refarence signal plot type

Status output:

560 @
561
562
562
564
565
566
567
568
569
570 —
571 —
572 —

I<

Reference Signal Measurement vs. Frequency
0c
5
o -10
=
o156
[id
0
T 20}
=256
30 L L L 1 I I
795 800 805 810 815 820
Frequency (MHz)
Choose recovered cell information: |No cell found yet.. vl
g Cell settings from MIB decoding Reference signal measurements
Frequency: RSRP: RSRQ:
DuplexMaode: RSSI:
CyclicPrefix:
% NDLRB: PDSCH settings from DCI Decoding
NCelllD: RMNTI:
NSubframe: PRBSat:
CellRefP: MLayers:
PHICHDuration: Modulation:
MNg: RW:
NFrame: TxScheme:
w

MATLAB EXPO 2017
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MATLAB EXPO 2017

Simulink for Wireless System Design

@\ MathWorks
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From Design to Prototype

Behavioral Fixed point

Model Simulink

MATLAB EXPO 2017

Systems
Implementation

Verification on
hardware

4 MathWorks'
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From Design To Hardware

MATLAB DESIGN

v Large data sets ‘l

v' Explore mathematics
MATLAB Simulink )

v' Data visualization

Simulin
v’ Parall
v Timin
v' Dat

hitectures Verification

pagation

Synthesizable
Targeting FPGA and ASIC VHbL fVerllog 1€
O Streaming design

U Implementation detail

O Architectural specification
O Verification

MATLAB EXPO 2017
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Generate C and HDL Code and Implement On Hardware

MATLAB EXPO 2017

FPGA IP

Embedded
Coder

ARM

Algorithm C

Driver

Zynq platform with AD9361 RF card

4\ MathWorks
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Verification: MATLAB reference model to FPGA implementation
=E

% generate bits for transmission 3

txBits = randi([0 1],6144,1); Rx constellation |
- *  Tx consieliation

% encode and modulate bits 2

codedData = lteTurboEncode(txBits);
txSymbols = lteSymbolModulate(codedData, 'QPSK');

% add noise o
noise = 0.5*complex(randn(size(txSymbols)),randn(size(txSymbols)});
rxSymbols = txSymbols + noise; i £

% plot transmitted and received symbols
scatter(real(rxSymbols),imag( rxSymbols), 'co’); hold on;
scatter(real (txSymbols), imag(txSymbols), 'rx') “a 2 1 0 1 2 3
legend('Rx constellation', 'Tx constellation')

% demodulate data
softBits = lteSymbolDemodulate(rxSymbols, "0PSK', 'Soft');

% decode
rxBits = lteTurboDecode(softBits);

& ChECE number 0T errors

numberErrors = sum{rxBits ~= int8(txBifs)) numberErrors = @

MATLAB EXPO 2017
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Demo - Verify Turbo Decoder with LTE System Toolbox

HDL LTE Turbo
Decoder

[teTurboEncode
Generate

Input Data
(frames)

Behavioral
Algorithm

[teTurboDecode

MATLAB EXPO 2017

‘ MathWorks'
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MATLAB EXPO 2017

Demo: LTE Turbo Decoder

@\ MathWorks
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Verification via SDR Prototyping

Test and

Verification

MATLAB EXPO 2017

ZYNQ

“

ANALOG
DEVICES

AD9361

4 MathWorks'
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From Design to Prototype

Behavioral Fixed point

Model Simulink

MATLAB EXPO 2017

HW/SW
co-design

Verification
on hardware

4 MathWorks'
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Verification via SDR Prototyping

Test and I’ Baseband 0 RF
Verification Processing Transceiver

1

MATLAB and Simulink

System Modeling

DS
-
ZYNQ i
AD9361

Standalone
MATLAB EXPO 2017

&\ MathWorks:

ANALOG
Test and I“' Baseband “' DEVICES
Verification Processing

AD9361

MATLAB and Simulink

Radio I/O _
Implementation ready

model

£ XILINX
Test and -
Verification “‘ ZYNQ

MATLAB and Simulink

Prototyping

31



Real time LTE Frequency Scanner

MATLAB EXPO 2017

2> Off the air

data

Set center
frequency

| FPGA |

| |

| | Cell ID ‘
| PSS/SSS »
| Freqg.

| | Offset

| |

I \ 4 I

| |

| MIB | 24 bit MIB

I info

| |
——— |

ARM

f——————

| Host

| Print out

| Display

| Visualize

|

|

| UDP

| Receive

1 _ _
UDP

cen| Send

Info

&\ MathWorks
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Targeting an algorithm to the FPGA and ARM

captured_data_vector P

Run on ARM
Processing
System

MATLAB EXPO 2017

RxDataln RxDataOut_Valid

HDL_Algorithm

waitTime

A

ARM_controller

SW_Algorithm

Run on Programmable Logic

4\ MathWorks
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HW/SW Co-Design Implementation of MIB Detector

4\ MathWorks'

\ 4

Simulink model Zyng board
ARM (PS) Fabric (PL)
Tune center frequency Parameters
el AXI- [~ ;A -
d inf . t
« o = = = — = ReadMiBinfo _ _ _ _ _ Lite oo
A
[
Constant / -~
Switch etc g e
Y % Data ;3 g A | TxDMAIQ Tx baseband 1/Q
@ -0 >
5 Q 8 DMA
=2 >
§ AD9361
S HDL IP
_|
. >
Display /|4 > X O Rx baseband I/
Scope etc < = Rx Data WO e AX]| Rx DMA 1/Q LTE MIB X baseband 1/Q <
T Sh DMA Detector
QLR
QL

Interface model

v

pied 44 719€6AV

——» RF Out

<+—— RFIn

MATLAB EXPO 2017
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SoC Workflow: HW/SW Co-design

Algorithm design Prototyping algorithm on
supported hardware system

Algorithm
Modeling

Algorithm
Simulation
with test bench

)

Choose a
shipping ref
design in HSPs

—
——

MATLAB EXPO 2017

SDR HSP
Zynq HSPs
Vision HSP

Test on
hardware
system

Yes

Does the ref
design represent
the end platform?

v’

@\ MathWorks

No | Build a custom

reference
design
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Generate C and HDL code and implement on hardware

MATLAB EXPO 2017

Embedded
Coder

FPGA IP ARM

N < J Algorithm C

Driver

Zynq platform with AD9361 RF card

4\ MathWorks
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LTE Cell Scanner Example: Algorithm

Block Parameters: Signal From Woerkspace x ‘
Input selector
PSS/SSS ! M I B i o Ve ar o T S e .—-. R""“‘
.
[~ o . - - - a |
= Lt T 1 = =]
M%In - - )
! . - man D
2 R -
PR D S o i R N — uno D
o Ea - = |
“““““““““ \ 4 . _- * Model algorithm
o | I
c== N * Generate FPGA bitstream
K< Output Registers _
Warn when frame size does not evenly divide input length * SW Inte rface mOdel
9 | [ - * Run on hardware

MATLAB EXPO 2017
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LTE Cell Scanner Example: Generation

LTE MIB Recovery Using Analog Devices AD9361/AD9364
Hardware Generation Model

Check Subsystem Compatibility
Generate HOL for Subsystem

HOL Ceder Properties ...
HDL Block Properties ...

HDL Workflow Adwvisor
Rxt Hardware Algorithm Fix Softwara Algorthm Mav |gat e to Code
2Oatal_in e
=) L Rebatal_0)
celiData_401 comvert - -
“atmin ™ T
" |
Sigral From E";‘l":“ a | Eextiataty_in Ll =
Woshspace 1 s Terminstort
P -
N 0 — Concat and Send {o Host
1 | RxDatavalid_in Terminater
- MIE_Dat = B MiEDataln  MIBDatatut WIg_Data
stant co
PrET—— i = » rimadin nimodOut rimadé
Talge aDiiasSal o = CellDin CalliDOwut Cal ID
externalDataSel e P » ColRo®in CelRefPOu calFatP
»
J reqCdsel] oo - Froqiifiselin FreqdseiCul Freq clisat
-
Falses - How many sperating
s MIBDetectad - MiEDgieoIn  MIBDetzcOu time
dernalStanse FIBGeelne periads o wail unti
PEE Datnctad R . i N _ ressiting the recemer
QIMIETrals FE&Oetecind "e —
! Terminatard
e LTE_MIB_HDL ——— rostant_threshoid onani —
fragCompOn 4
MisSatacied start —
1
numberCIMBTrias
startFram SW I z1 Ly
Dy 1 | To simulate ARM behaviour, downsamplers and repeal blocks are added ta run il al 1KHz

MATLAB EXPO 2017

@\ MathWorks

Model algorithm
Generate FPGA bitstream
SW interface model

Run on hardware
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Targeting workflow

Generate
Vivado
project

Setup

Generate

reference HDL code

design

MATLAB EXPO 2017

Generate
SW
models

Generate
bitstream

Load
bitstream

Configure
SW model

Generate
SW
application

Run on
hardware

4\ MathWorks
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Video: Compile Model

MATLAB EXPO 2017

®

@ zyngRadioHWSWLTECeliScannerAD9361AD9364SL b

zyngRadioHWSWLTECelScannerAD9361AD9364SL

ms.stopTime Normal

LTE Cell Scanner Using Analog Devices AD9361/AD9364

th_datain l—.l convert
< datain

Signal From
orkspace 1

fase

i
Cormglex to
Reakimag

1

Hardware Generation Model

Note i
A

Rx Hardware Algorithm

=
=

Terminaor

Terminatort
=
=

Terminator2

<alllD

replay changing centre frequency data yet

Rx Software Algorithm

ihis model is the same as the shipping LTE
B Detector, i.e. single frequency. We cannal

Cancat and Send 1o Host

extenalDataSel

imodd

_Data

TreqOffaal

‘MiBDetectod

How many operating

numberOMIBTfials

PSSDatacied

system me

pericds to wat until

reselting the receiver

2

Copyright 2017 The MathWorks, Inc

Ta simuste ARM behaviour, downsamplers and repeat blocks are sdded Io run # 3t 1KHz

FixedStepDiscrete

@\ MathWorks
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Targeting workflow

Setup

reference
design

MATLAB EXPO 2017

@\ MathWorks
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Video: Setup reference design

& HDL Worldflow Advisor - zyngRadioHWSWLTECellScannerAD9361AD%3645L/LTE_MIB_HDL

File Edit Run Help

Find:

HDL Workflow Advisor
1. Set Target
“1.1. Set Target Device and Synthesis Tool
1.2, Set Target Interface
2. Prepare Model For HDL Code Generation
3. HDL Code Generation

MATLAB EXPO 2017
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Targeting workflow

Setup

Generate

reference HDL code

design

MATLAB EXPO 2017

4\ MathWorks
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Video: Generate HDL code

MATLAB EXPO 2017

& HDL Workflow Advisor - zynqRadioHWSWLTECellScannerAD9361ADS364SL/LTE_MIB_HDL

File Edit Run Help

[ ew

v B HDL Workflow Advisor
v ‘@ 1. Set Target

@ 1.1, Set Target Device and Synthesis Tool
o ~1.2. Set Target Reference Design
9 ~1.3. Set Target Interface

(@ 2. Prepare Model For HDL Code Generation

@ 3. HDL Code Generation

[ 4. Embedded System Integration

1.3. Set Target Interface
Analysis (~Triggers Update Diagram)
Set target interface for HDL code generation
Input Parameters

Processor/FPGA synchronization: | Free running

Target platform interface table

Port Name Port Type Data Type Target Platform Interfaces
gt wpuIL vovIEall AATLILE

numberOfMIBTrials Inport uint8 AXI4-Lite
RxDatal_Out Outport  int16 | Rx data I1 Out [0:15]
RxDataQ_Out Outport int16 >Rx data Q1 Out [0:15]
RxDataValid_Out Outport boolean VRx data Valid Out
MIB_Data Qutport ufix24 ‘VAXH—Lite

nfmod4 Qutport ufix2 AXI4-Lite

celllD Outport  ufixg | AX14-Lite

cellRefP Outport  ufix3 AXI4-Lite
freqOffset Outport | AX14-Lite
MIBDetected Outport AXI4-Lite

PSSDetected Outport AXI4-Lite

Bit Range / Address / FPGA Pin
x 110

x"114"

| 0:15)
[0:15]

[0}
x"11C"

x"120°

x"1247
x"128"
x"12C"
x"130"

x"134"

Run This Task |
Resuit: Q Passed

Passed Set Target Interface Table.

@\ MathWorks
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Targeting workflow

Generate

Setup

Generate
HDL code

Vivado
project

reference
design

MATLAB EXPO 2017

Generate
SW

models

4\ MathWorks
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Video: Generate Vivado project and software models

MATLAB EXPO 2017

File Edit Run Help

[ ew

& HDL Workflow Adviser - zynqRadioHWSWLTECellScannerAD9361AD9364SL/LTE_MIB_HDL

Y 3

v B HDL Workflow Advisor
o) @ 1. Set Target
o 1.1, Set Target Device and S‘,%]esis Tool
o “~1.2. Set Target Reference Design
Q “~1.3. Set Target Interface
v @ 2. Prepare Model For HDL Code Generation
o 2.1. Check Global Settings
@ ~2.2. Check Algebraic Loops
o ~2.3. Check Block Compatibility
o #2.4. Check Sample Times
v (@ 3. HDL Code Generation
v (G 3.1. Set Code Generation Options
o 3.1.1. Set Basic Options
Q 3.1.2. Set Advanced Options
o 3.1.3. Set Optimization Options
& ~3.2. Generate RTL Code and IP Core
(@ 4. Embedded System Integration

3.2, RTL Code and IP Core
Analysis (~Triggers Update Diagram)
Generate RTL code and IP core for embedded system
Input Parameters

1P core name: | LTE_MIB_H_ip

1P core version: | 1.0

1P core folder: | ADI_RF_SOM_CeliScannen\ipcore\LTE_MIB_H_ip_v1 0

1P repository: |

Additional source files: [

Generate IP core report

|Run This Task|

Result: o Passed

### Generating HDL for 'zynqRadioHWSWLTECellScannerAD9361 AD9364SL/LTE_MIB_HDL".

### Using the config set for model zyngRadioHWSWITECellScannerAD9361ADI364SL for HDL code generation parameters.

### Starting HDL check.
### The code generation and optimization options you have chosen have introduced additional pipeline delays.

### The delay balancing feature has automatically inserted matching delays for

P
### The DUT requires an initial pipeline setup latency. Each output port experiences these additional delays.
### Output port 0: 32 cycles.

### Output port 1: 32 cycles.

### Output port 2:

### Output port 3:
<

@\ MathWorks
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Targeting workflow

Setup Generate
reference

design

Generate Vivado

project

HDL code

MATLAB EXPO 2017

Generate
SW
models

Generate
bitstream

Load
bitstream

4 MathWorks'
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Video: Generate bitstream

MATLAB EXPO 2017

Fil{

- zynqRadicHWSWLTECell

T

o)

I 1

v BB HDL Workflow Advisor
N @ 1. Set Target
o 1.1, Set Target Device and Synthesis Tool
° ~1.2. Set Target Reference Design
Q “~1.3. Set Target Interface
(& 2. Prepare Model For HDL Code Generation
@ 2.1. Check Global Settings
& ~2.2. Check Algebraic Loops
o ~2.3. Check Block Compatibility
o #2.4. Check Sample Times
& 3. HDL Code Generation
v (G 3.1. Set Code Generation Options
@ 3.1.1. Set Basic Options
Q 3.1.2. Set Advanced Options
° 3.1.3. Set Optimization Options
@ ~3.2. Generate RTL Code and IP Core
(@ 4. Embedded System Integration
@ 4.1. Create Project
o 4.2. Generate Software Interface Model
(=] 4.3. Build FPGA Bitstre:
[Z] 4.4. Program Target Device

4.2. Model
Analysis

Input Parameters
[ skip this task

Operating system: | Linux

Generate a software interface model with IP core driver blocks for C code generation.

[Run s Task|

Resut: (% Passed

Passed Generate Software Interface Model.

Generating new Zynq Software Interface model:

gm_zynqRadioHWSWITECellScannerAD9361 AD9364SL_interface

Zynq Software Interface library generation complete.

Zynq Software Interface model generation complete.

@\ MathWorks
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‘ MathWorks'

Targeting workflow

Generate Generate
Vivado
project models

Setup
reference
design

Generate
HDL code

SW Generate Load Configure

bitstream bitstream SW model

MATLAB EXPO 2017
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LTE Cell Scanner Example: Software

Center Frequency
/ Send results

to host over
Ethernet, for

ARM Interface to SDR Receiver display
/ * Model algorithm
B S ; L » Generate FPGA bitstream
e S — : « SW interface model
\ m : .' - * Run on hardware
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