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Signal File Viewer & Analyzer: Debugging signal processing codes for STM32 Series MCU

1. Introduction

This application note explains example of utilizing Signal File Viewer & Analyzer (SFVA) for debugging

signal processing code for MCU board.

After you set Break Point on the part of the code that you want to see if it works normally, you can
memory dump the intermediate data in that code. For short-length data arrays, IDE can show those
values immediately, but the longer they are, the harder it is to verify that the data generated by
running of the code is processed as intended. In this case, you can save the data as a file utilizing
memory dump functionality of IDE and visually check the data utilizing SFVA to see exactly whether

the code is functioning normally.

SFVA is designed and developed to make it easy to visually view different types of data and even

large data files in gigabytes.

Debugging DSP code
utilizing Signal File Viewer & Analyzer

» Set breakpoint
* Run debugging

= Load the data file

=  Memory dump

e o

» Check the signal file
visually with graphs

= Edit the code & J

*Memory dump: Functionality to save a data array to a file during debugging code
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2. STM32 Series Debugging case with SFVA
2.1.Check dumped memory utilizing SFVA

The Import feature of SFVA allows you to quickly view various graphs of dumped binary file.

During debugging, memory dump data can be visualized with SFVA in different kinds of graphs to
determine whether the signal processing code being written behaves as designed or maintains the

precision of the processed values.

2.2.Summary

First Run Procedure

Step 1. Right-click the dumped file in File Manager as shown below

Step 2. Select "Import” when popup menu appears

Step 3. Set "Data Format and Type" when the "Import Data File” dialog opens
Step 4. Check Preview graph to see if the settings are appropriate

Step 5. Pressing the button automatically converts the file and displays it as a graph

— Signal File Viewer & Analyzer
File Edit View Help

— Import Data File

Input Path
Name v i ® 1Q(Single File)

Iand Q Fil ® Real
i Desktop S ~:¥WUsers cyk¥ ¥ B stSignal Wdtmf_10MHzBw_10ms.bin

OneDrive - Personal

Setup Data
Format & Type Preview Before Conversion
767, 3

: 28582, -16021
2: 17101, -27950
3: 1261, -32742
4: -14893, -29186
s _ 5: -27249, -18197
Line Offset 6: -32665, -2580

Data Format and Type
Type Integer ® Binary
Precision 16Bit Seperator

Signedness Signed NumColumns

EEEQE ST M

Endianness Little Endian

Byte Offset 0 Bytes Per Sample: 4 Bytes
b |

| Preview Graph

% 2g_10ms.iq.tar

LN 20210312_152254.wav

Click right

button of Mouse

B atestwy

W CV_1MHz_Lsingle.gw
W CW_1MHz_IQ.bin
Bow I1MHz_IQ.bin.gw

L {dtmf_10MHzBw_10ms.b
: b -

m & Import
m

Open

Save As
E Rename
@ Duplicate(Copy)

Extract

a1 Bol et § J

® To Recycle Bin

Preview After Conversion(Text Only)

et vy e

Sampling Info.
Sample 3 307199

Verify Preview
Graph

Sampling Rate(MHz 30.72

Center Freq.(MHz 0

Output Path
C: ¥WUsersW89cykwOneDrive¥e e 22 WTestSignal? dtmf_10MHzBw_10ms.bin.gw

A& Convert to GW

If the data is displayed properly when you first run "Import" as shown above, the settings in the
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"Import Data File" dialog will retain the previous settings even if you close this dialog before the
SFVA exits, so you can check the graph immediately by pressing the "Convert to GW" button without
the need for the "Data Format and Type" setting.

2.3.View graphs

Step 1. When you click “Convert to GW" button, the data is converted to *.gw, the default file type for
SFVA, and the graph displays as shown below. The figure below shows View Mode in Graph1x1.

Step 2. View Mode selection displays multiple graphs on one screen.

Selecting View Mode as Graph 2x2(using View/Graph 2x2 or shortcut icon -) changes the graph

display as shown below. This allows you to see 4 different kinds of graphs at once.

Mkrl 0.016ms 0.303 Mkrl 1806.147MHz -126,784dB

-10.000dB
0.400

-110.000dE

* i i

0.013ms 0.020ms 0.026ms H }OMHz
0.007ms
0.013ms

0.020ms

0.007ms 0.013ms s 0.026ms
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Step 3. Select graph type

If you click the graph you want to change in the above four graphs, and then select the graph type in
Graph Type combo box at the top, the type of graph selected changes. This allows you to select all
kind of graph is available for the selected graph, and memory dump data can be quickly viewed through

various time domain and frequency domain graphs.

Graph Type Spectrogram| v
Real

Imag
|| B
Mag

i i Mag(dB)
h . 147MH=z H EM
PM
Spectrum
Persistance
Spectrogram
CCDF

|

Mkrl 1840.000MHZ

Selected gfaph is

indicated by green

boundary

1747 .840MH=z 180 S0MHz  1870.720MHz

OhHz.. 11832

Step 4. Select a specific location on a data file, zoom in, or play to view the data

Overview graph in the figure below shows the full outline of the input dump data file and allows you
to select a specific location in the currently open file and adjust the range you draw or zoom in using
Mouse. Also, for time domain graphs, you can click the graph and use mouse wheel to zoom in around
the clicked portion.
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. Postion  0.303351ims 93190 Selected  0.033ms 10047
Selected position &

range of samples to draw
graphs

' Overview Graph

Chosen graph is indicated byo.s:s:
green colored boundary

T R Y LR G

1747 BA0z) 180 18707200z .0 ¥a32 . {Enets

Mz 1 MHz 19

3. How to export memory
3.1.Example of STM32 Cube IDE

During debugging, as shown in the figure below, you can see variables in the code, and you can stops
running of the code with break point set up at a line of the code, and then save the intermediate result
data as a file using the File/Export feature.

- W Svia R umNz2 i S v e o vlrel® » @ Bm
& Debug Project Explorer : mainc $ startup_stm327 | (@ stm32f7xx halp | @ system stm32f7x | ™: Var % Bre 7 Exp M Mod = Disa| ¥ Reg | & Live ™ SFR

Name Type Value
unsigned long 0
I P unsigned long t2 = HAL_GetTick(); " aozes.
= main) at main.c:384 0x800076a unsigned long diff = t2 - t1; short (32768 1
& arm-none-eabi-gdb (8.3.1.20191211 float tick = (float)diff; int 7
+ ST-UNK (ST-LINK GDB server float elaspTime = (tick / 1000); int 128
i - int 7
float 1840
PhaseTR -}
int 5
2 while (1) Sweeplnfo 5] 0x20061120
int 5
fioat 1
fioat (5] 0x20061108
C R unsigned long 25336
} @ iff unsigned long 25336
( o tick float 25336
} o elaspTime fioat 253360004
¥ Export Memory o X
void SystemClock_Config(void) 2
( Format: RAW Binary
RCC_OscInitTypeDef RCC_OscInitstruct = {0}f .. . -
ot CImith RCC_CIKInitstruct = {g)] St address [02006tia End address: |0x20071148 Length: |65536
RCC_PeriphCLKInitTypeDef PeriphClkINitStrud file name: |DASeg7.bin Browse.
<
© Console 2 Problems © Executables @ Debugger Console | ) Memory e ) o | -
Monitors o % % NWRY X ot
% iq Memory MGATGT i 0R20077FBS
Select rendering(s) o create:
e, | - Rencering(s)
Traditional
Hex
ASCI
< > Sinned Intener bt
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Step 1. After setting break point at a line of the code, run debugging(F11)

unsigned long t2 = HAL_GetTick();
18 unsigned long diff = t2 - t1;

3¢ float tick = (float)diff;

87 float elaspTime = (tick / 1000);
* USER CODE END 2 ™

Step 2. After executing the code, running stops at break point.

2 Console | *. Problems (O Executables @ Debugger Console | | Memory
Monitors % R % 5 New
¢ iq Memory Mot
Select render
Traditional
Hex
ASCI

\Sinned Inten

In the Memory tab at the bottom, enter name of the data that you want to save using the "+" button
in the Monitors entry.

Step 3. Select the File/Export menu or click the located button on the Memory tab to open the Export
dialog, as shown below.

TGN

B8 Export Memory

m| X
Format: RAW Binary ~

Start address: |0x2006f48 | End address: |0x20071f48 | Length: |65536

File name: iD:\Seg?_bin Browse...

@ OK Cancel

Step 4. Select Format as "RAW Binary", and then set address, length, and browse the path where the

file is saved. Set the address referring to “Variable Monitor” Table on the right. The address should be
accurate to prevent data loss.

Step 5. After checking out the addresses and length, click OK button to start saving data to file in the
memory.

GA Technologies, Inc. 8112
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3.2.Example of IAR Work Bench IDE

Step 1. Create a *.mac file with the following:

Copy and paste the following on the Note Pad and save it as "DumpMem.mac".

//**Macro Code**
// Example of command to enter in QuickWatch command line:
// DumpMem("dumpmem.bin", &trace_buffer, sizeof(trace_buffer))
DumpMem(aFileName, aAddress, aSize)
{
_ var fileHandle;
__var memoryByte;
__message "--- macro DumpMem(file: “, aFileName, ", address: 0x", aAddress: %X, ", size: ", aSize:%d,
0%
fileHandle = __openFile(aFileName, "wb");
if (fileHandle)
{
while ((int)aSize > 0)
{

memoryByte = __readMemory8((unsigned int)aAddress, "Memory");

_ writeFileByte(fileHandle, memoryByte);
aAddress = (int)aAddress + 1;
aSize = (int)aSize -1;

}

_ closeFile(fileHandle);

}

else

{

__message "*** Could not open file ", aFileName, "'#n";

}

__message "--- macro Done";

}
//**End of Macro

Step 2. Set the following so that you can use macro above.
Select Project/Options/Debugger

GA Technologies, Inc. 9112
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“Setup macros”: check “Use macro file(s)" box

Browse and add file path of "DumpMem.mac" file as below figure

Options for node "Template”

Categony:

Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Simulator
CADI
CMSIS DAP
GDB Server
Ijet
J-Link/)-Trace
T1 Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

General Options

Factom Settings

Setup  Download Images Multicore Extra Options Plugins

Driver & Run to
ST-LINK - main
Setup macros
& Use macro file(s)

D#GA Technologies#SoftwareDevi#BASolution#\WaveformiIARM

Device description file
T Override default

$TOOLKIT_DIR$WCONFIGWdebuggerSTWSTM32F769NI.ddf

Care

Step 3. During debugging, break point is used to stop execution at a specific code location and then

store the intermediate result as shown below.
Step 4. Select View/Quick Watch

ate - 1AK Embedded Workbench 1D

View | Project Debug Disasse
E Messages

o Waorkspace

Source Browser

L

C-STAT
T C-RUN

i [=] Breakpoints
[ Call Stack

Watch
€ |ive Watch

Quick Watch
Auto

Enter macro commands at the top of Quick Watch

Usage: DumpMem(“Path and file name”, variable name, size of the array);
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Following is an example command.

DumpMem("D:#tofdm2_100MHz_CheckFlt.bin", iq, sizeof(short)*16384)

(o) |DmpMemr'D:\\sA Technologies\\S oftwareDey 3\\ofdm2_100MHz_CheckFlbin", iq, sizeof(short]16384)
Expression Value "
GA Technologies, Inc. 11|
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4. Ordering information

For more information on how to use the SFVA, see Online Help in the link below.

https://www.ga-technologies.com/onlinhelp

You can learn more about SFVA through the link below.

https://www.ga-technologies.com/signal-file-viewer-analyzer

If necessary, you can download it via the link below and install, and evaluate the software for 30days
with trial license before purchase.

https://www.ga-technologies.com/download

SFVA can be purchased online from our website.

https.//www.ga-technologies.com/purchase

5. GA Technologies, Inc.

We supply software and hardware for testing and measuring mobile communications and wireless
communication equipment. We have long experience and know-how in the application of RF Vector
Signal Generator, the necessary waveform generation and signal analysis. Please feel free to contact us

as we can assist you in the above-mentioned test and measurement areas.
Tel: +82-31-825-3866

Email: sales@ga-technologies.com

Home page: www.ga-technologies.com
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