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ABSTRACT

The MCU Control Center Tool is a data logging and visualization tool for C2000™ microcontrollers. This tool is

integrated into the Code Composer Studio™ (CCS) environment and the SysConfig tool for ease of use. This

application note identifies common hardware setups that can be used with the tool set to enable data logging,

describes each of the various features and use case scenarios, goes through adding support to an existing

project, and highlights the available SDK examples. The features described in this document are:

» Application logging - generic data logging to a PC

« Transfer bridge - data logging using the Fast Serial Interface (FSI) peripheral logs, capabale of 200MBPS

« Communication logging - enhanced data logging using FSI or communication peripheral application
debugging

» Rapid Time logging - minimally intrusive data logging for real-time applications

Table of Contents

T INEFOAUCHION. ... ettt a oot e e sttt e e a b e e ook et e e sttt e ea bt e e et et e e st e e e sab e e e e br e e e enneeenareeas 3
2 Hardware SetUP OPLtiONS. ...........oii ittt ettt e ettt e s bt e e e b bt e e e s b et e sa bt e e ek bt e e eab et e s ne e e e an et e ann e e nnn e e e anreeeaa 4
T (U o T TP SO PP PU PP OUPPRPPRIN 4
1= (U o T O P OO PP PP PP OPPPPRPPPN 5
R I 1= (U] o I TP P OTUP P T PR PUPPOPPPPPPRN 5
P T (U o S OO POU PR SPU PP OUPPRPPRN 6
B SOFtWAIE LAYEIS..... ..ottt ekttt e bt ekt ot e ek e e e b et oo R e e ek b e e e e n e e e e b et e e a b e e e nnr e e e nreeeas 6
L 1003 (=T | Lo TP PSSP P PP UUPPPUPPN 7
5 APPHICALION LOGGING.......ciiiiiiiiitii ettt b e a et e e sttt e ekt eeh b et oo et et e e bt et e ea b e e e ek et e e be e e e na e e e e bn e e e e e as 10
5.1 Application Logging WalK-thrOUGN...........oooiiiiiiie ettt e e st e st e sane e e e beeenaee 11
(S =I5 =Tl =T T [ T YOO UT P UPPPOUPPN 16
6.1 Transfer Bridge Walk-throUgh..........oo ettt e e 17
7 COMMUNICAtION LOGUET ...ttt ettt e ekttt oottt e o bt e e sttt oo as et e o b et e e aab et e sanee e e ebb e e e anbeeennneeenaneeean 21
7.1 Communication Logger Walk-tnroUGh.............ei ittt e e e as 21
8 RAPIA-TIME LOGUET ........ooiiiiiiiiiie ettt ettt e ettt oo a et o4t et e e sttt e ea b et e oa b et e eas e e e e 1a s e e e e b et e e nte e e nan e e e e bbeenaneeenareeens 25
8.1 Rapid Time Logging Walk-throUGN...........c ittt e e sn e snn e e e abeeenae 25
9 Transfer EXAmMPIEs OVEIVIEW.............oo ittt e ekt e et e e s h et e e ea b et e abe e e e ann e e e aab e e e snne e e nanees 30
FO SUMMANY ...ttt e ettt oo et e et e e o st e e e 1a b et e ek et e e s e et e 1a b et 42 b bt e £ st et e 4o Rttt e e bt e e e ab e e e s b et e e st et e naneeeenneeean 31
A REFEIEINCES. ...ttt e h e e h et oo bt e e b e e e e oa b et e e b et e e eae e e e e R et e e nt e e e e e e b e et s 31

List of Figures

Figure 1-1. MCU Control Center High Level DIagram....... ..o oottt et e ettt e e e et e e e e e s nraeeeaeeenneeeaaean 3
(o [ I B =T o = T IS (B o 3 PSPPSR 4
FIQure 2-2. Hardware SEIUP H2...... .. .ottt ettt e e e ettt e e e e e b et e e e e e nbe et e e e e e sneeeeaeaaannbeeeeeeantneeaeeeannneas 5
FIure 2-3. Hardware SEtUP B3 ... ittt oo ettt e e e e a et e e e e e e a ettt e e e e aanbe e e e e e e e sneeeeae e e nnbeeeeeeanbneeaeeeanneeas 5
FIQure 2-4. Hardware SEIUP B4 ... ... .o ettt ettt e e e et ee e e e e et e eee e e e nba et e e e e e sateeeaeaaannbeeeeeeanbneeaeeeannenas 6
Figure 4-1. SysCfg Generated GUI LAYer FIles ... ittt e e e ettt e e e e e et e e e e e e nbe e e e e e ennneeeaeas 7
Figure 4-2. Open ProjeCt PrOPEITIES ........ooii ittt ettt e e e e ettt e e e e e s aateeeee e e s s beeeaaeaansaeeeaeeaanseeeeeeaanneeeaaeaanns 7
Figure 4-3. Add CCS VArIADIE ....... ...ttt e oottt e e e e et bttt e e e e b e et e e e e e amaeeeeeeeeamnteeeeeeeanneeeeeeeanneseeaeeeaannnneas 8
Figure 4-4. GUI_SUPPORT Variable AAAEd ............ooiiiiiiiiiieiie ettt st e st s e e e s e e sne e e s enneeeaanenenans 8
FIQUIE 4-5. PIUGIN INGMIE...... .ttt oo oottt e e e e e ettt e e e e e ate e e e e e e e s aeeeeeeeaanseeeaeeeamnseeeeeeaansbeeeeeeaannneeeaeeeannsnneenn 8
Figure 4-6. Reload Window To See Generated PIUGINS ........o ittt e e et e e e e e e ntae e e e e e eennnneeaeas 9
(o [ Ry Y AT Y €1 USROS 9
Figure 5-1. Application LOgging DIGQIam .........coooi ittt e e e e ettt e e e e e s ateeeaeeaasbeeeeaeaansneeeeaeaaansseeeeeaaanneneaaeaanns 10
SPRADMO — AUGUST 2025 MCU Control Center Tool Developer's Guide 1

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRADM0
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRADM0&partnum=

I3 TEXAS
INSTRUMENTS
Trademarks www.ti.com
Figure 5-2. High Level AppPliCatioN LOGQET.......coii ittt e e e e e e e e e e e e e e e sttt et et e eeeeeeeaaaaaaaeeeeaeaasaaaaaannnssensnnsennnns 1"
Figure 5-3. Add MCU Control Center MOAUIE. ..............vuiiieieiei ettt e e e et e e e e st e e e e st e e e e e s esabreeeaeeannsseneaeeaas 11
Figure 5-4. Custom ExXport Logger CoNfIQUIAtioN.............ooiiiiiiiii oottt e e e et e e e e e st e e e e e e e aaaeeeeeeaasaeeaeeaas 12
Figure 5-5. Export Submodule ConfiQUIAtioNS............c.uuiiii it e e e e e e st e e e e et e e e e esnsaeeaeeasnnrneeaeeans 12
Figure 5-6. Transfer ComMmMUNICATION LiNK..........cuuiiiiiiiiiiie et e e e e st e e e s et b e e e e e ee e ae e e e e e snataeeaeeasnsbeeeeessansneeeaeas 13
Figure 5-7. Export Custom LOgs CONfIQUIAtION...........ciiiiiiiiiiie et e e et e e e e e et e e e e s et e e e e e e sntaeeeessesreeeaasaanes 13
Figure 5-8. Export Log SUppOort and TimMESTamID.........uiii oottt e et e e e e st e e e e eesns e e e e e eessnteeeasesnnsbeeeaeeaanes 14
Figure 5-9. Export Log Timestamp ConfiQUIatioN.............ooiiiiiiiiiii ettt e e e e e e e e et re e e e e e sntreeeeesenreeeaeean 14
Figure 5-10. Serial POrt SEHINGS. .....ccciiiiiiiii et e et e e e e ettt e e e e e e aea e e e e e e ssbaeeeeeeasaaeeeeeeasssaeeaeeesnsnneaeeaan 15
1o [ (oI T IR o T o =Y @ U { o] U | PP ORTPRP 15
Figure 6-1. Transfer Bridge DIagram ............oiiiiiiiiiiie ettt e e e e ettt e e e e e st e e e e e s s st e eeaeesassaaeeaesesssaseeaeeasasbaeeeessnnsneeas 16
Figure 6-2. High Level Transfer Bridge PrOJECL..........coiuiiiiii ettt s et e e e e et e e e e e st e e e e e e snsbeeeeessnnneeeaeas 17
Figure 6-3. Bridge ProjeCt SOfIWAIrE LAYET...........coiiiiiiiiiiie ettt e et e e e e et e e e e e e st e e e e e s ataeeeaeeeasssaeeaeeannnsaneaeeaas 18
Figure 6-4. Transfer Bridge MOGUIE............oii it e e e e et e e e e e et e e e e e e esbaeeaeeeassseeeeeeansseeaeesasseneaaean 18
Figure 6-5. Transfer Bridge CommuNICatioN LINKS..........c.ooiiiiiiiiiiiiiiiie ettt e e et e e e e et e e e e s e sanre e e e e e snsreeeaeean 19
Figure 6-6. Bridge BUffer (OPHIONAI)............iiiiiii ettt et e e ettt e e st e e st e e et e e e emteeeanbeeeenbeeesnneeesneeean 19
Figure 6-7. Transfer Bridge FiNAl QULDUL...........oooiiiiii ettt e et e e e e e et e e e e st a e e e e e e saeaeeaeeasanbaeeeeesensnneas 20
Figure 7-1. Communication LOGQEr DIAQram ..........ccccuuiiieiiiiiiiie e ettt e e ettt e e e e ettt e e e s e st e e e e e s snbaeeeeesansaaeeeeseasssaeeaeeannnsenaaeesas 21
Figure 7-2. Communication LOGQer SOftWAIre LAYET..........ccouiiiiie ettt e e e e st e e e e e st e e e e s e aaaeeeeeeannaeeaeeaas 22
Figure 7-3. MCU Control Center MOGQUIE...........uiiiiiiiiiie ettt e e e e et e e e e s ee e e e e e s saeaeeaeeesntaeeeeesessaseaeeeansseeaeeaas 22
Figure 7-4. Enable FSI Logger and CommuNiCatioN LOGGET ........ciiiiiiiiiiie ittt e ettt e et e e et e e e e e e e e e e e anraee s 23
Figure 7-5. FSI Communication Logger CoNfiQUrations ............cooooiiiiiiiiiiiiiie ettt e st e e e et e e e e et e e e e e s esbaneaasenns 23
FIQUIe 7-6. FINAl OULPUL.........eiiiiiii ettt e e e e ettt e e e s et e e e e e e e aasaseeeee e s ntaeeeeeeasasseeaeeasassaeeeeeaanssaaeaeseannssneaeesannres 24
Figure 8-1. Rapid-Time LOGQer SOftWAIE LAYET.........cccuuiiiiiei ittt ettt e e ettt e e e e et e e e e e e st e e e e e e snsbeeeeessnasnaeaeas 25
Figure 8-2. Rapid-Time LOGQer SYSCONTIG. ... .uuiiiiiiiiiiiee ettt e e et e e e s ettt e e e s e aa s e e e e e e sastbeeeeesssbsaeeaeeaasnsseeaeesnnsreeeaenan 25
Figure 8-3. Log Message Structure 0 DefinitioNS. ...........coiiuiiiiiiiiiiiei ettt e st e e e et e e e e e sara e e e e s sesreeaaaeeanns 26
Figure 8-4. Log Message Structure 1 DefinitioNS...........coiiiuiiiiii it e e e et e e e e e sata e e e e e s esbaeeaaeenes 27
Figure 8-5. ENable RaAPIA TiME LOGQET ... .. uuuiiiiiiiiieiiiiteee e et e et et e e e et ettt eeeeetaaeaaaaeaeeeaasaaaaannsasssebeneaeeaneeeeaeaaaaaaaaeeeseeennn 28
Figure 8-6. Navigate t0 JSON rt_10G.JSON filE....c..cci ittt e s e e e e et e e e e e e sara e e e e e sasbaeeeesannes 28
Figure 8-7. View the Rapid-Time Log Data in the PC GUIL.........cccuiiiiiii ettt e e et e e e earae e e e e e 29
List of Tables
Table 3-1. SysCoNnfig GENEIrAtEd FilES..........ooiiiiiiiiii ettt e e e e et e e e e s e et e et e e e e asaseeeeeesnntaeeeeesasbaneeesaansseeeaens 6
Table 6-1. Supported Communication Link CombINAtioNS. .........oiiiiiiiiiiie e e e e e e e et ree e e e e e snnaeeeaeeeas 17
Table 8-1. Example Log Variable SettiNGS. ......ccccuuuiiiiiiiiiii ettt e e e e e e s st e e e e e et e e e e e e eanntaeeeeeensraneas 26
Trademarks
C2000™, Code Composer Studio™, and LaunchPADs™ are trademarks of Texas Instruments.
All trademarks are the property of their respective owners.
2 MCU Control Center Tool Developer's Guide SPRADMO — AUGUST 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRADM0
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRADM0&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Introduction

1 Introduction

The MCU Control Center is a SysConfig GUI-based tool that aids in exporting data out of a device through

a communication peripheral and enables visualization of this data on a PC. The MCU Control Center

generates application code that abstracts the communication peripheral configuration, data packaging and
format configuration, and PC GUI creation code. The purpose of MCU Control Center is to provide an easy way
for developers to incorporate data logging and visualization into an existing project by using SysConfig Tool. The
GUI that is generated through this tool can be opened inside CCS.

PC Control Center GUI Primary C2000 Device

——— ——— —— — — — —

C2000 Universal Project |
+

MCU Control Center Tool I

Note
The acronyms Universal Asynchronous Receiver/Transmitter (UART) and Serial Communication
Interface (SCI) are often used interchangeably in this document. SCI refers to a peripheral present on
most C2000 devices that uses a UART protocol.

Figure 1-1. MCU Control Center High Level Diagram

SPRADMO — AUGUST 2025 MCU Control Center Tool Developer's Guide
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated

3


https://www.ti.com
https://www.ti.com/lit/pdf/SPRADM0
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRADM0&partnum=

I3 TEXAS
INSTRUMENTS
Hardware Setup Options www.ti.com

2 Hardware Setup Options

Depending on the specific C2000 device and hardware available to the user, there are four common hardware
setups that can be used to integrate data logging into a project. The first step is to determine which peripherals
are available on the logging (primary) device. To create a communication link between an MCU and a PC, the
USB peripheral must be present somewhere in the hardware setup since this is the protocol commonly available
for interfacing with a PC.

All C2000 devices have a SCI or UART peripheral which can log data using the standard UART protocol. The
benefits of using this protocol on the logging device is that all controlCARDs and LaunchPADs™ sold by Texas
Instruments have a flashed UART-to-USB bridge device on the board that can convert the UART messages to
the necessary USB format for the PC.

The downside to using this protocol is that the SCI and UART peripherals have a relatively low maximum
transmission speed, which interferes with performance in time-critical applications. In this scenario, a peripheral
called Fast Serial Interface (FSI) can be utilized to log data at high speeds. Select C2000 devices have the

FSI peripheral present and can be used for this purpose. Find the C2000 device in the C2000 Real-Time
Microcontrollers Peripherals User Guide to determine the peripherals and maximum speed capabilities available.
Note that the MCU Control Center requires the use of the Sysconfig GUI, which is only available on devices
Generation 3 and newer, so these are the only devices that can be used with this tool.

Note
While the F2838x does have a UART module, the module is only accessible via the CM core on the
device. Sysconfig does not support the CM core, so MCU Control Center cannot be used with the
UART peripheral on F2838x.

2.1 Setup #1

The first hardware setup is possible only if the data logging (primary) device has a USB peripheral present.

In this setup, no bridge device is required since the device can send data directly to the PC using the USB
protocol. Overall, this is the simplest hardware setup since there is no requirement for additional MCU's besides
the primary device.

( )

acontroICARD(optional)

usB

S J

Figure 2-1. Hardware Setup #1
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2.2 Setup #2

The second hardware setup is a very common use case and is possible on all Gen 3 and newer C2000 devices.
This setup uses the SCI or UART peripheral to export data out of the device and a bridge device to convert
these messages to a USB protocol that the PC can understand. If using a LaunchPAD or controlCARD, both
the primary and bridge devices are already present and correctly wired. The bridge device on the board has
also already been flashed with a program that does the necessary protocol conversion (in most cases this is the
XDS110 program). This just leaves the SCI/UART code on the primary device to be configured, which can be
done automatically by the MCU Control Center tool. See more details in later sections.

Note that if there is no LaunchPAD or controlCARD at the user's disposal, but only a standalone part (for
example, the C2000 part is already soldered onto a custom board), an additional bridge device is needed. Since
this type of bridge device is commonly used in embedded development, there are many options available for
hardware that can be purchased at a low cost (whether from Texas Instruments or a third party vendor).

Another option here for interfacing with a standalone (non-USB-present) device, is to purchase a C2000 device
with an USB module and use MCU Control Center to generate and flash the bridge application.

4 N

w LaunchPAD / controlCARD (optional) i

Primary Device

Bridge Device

UsB

Figure 2-2. Hardware Setup #2
2.3 Setup #3

The third hardware setup is possible only if the data logging (primary) device has a FSI peripheral present

and the bridge device has both an FSI and a USB peripheral present. This setup uses the FSI peripheral on

a standalone part to export data out of the device and a bridge device to convert these messages to a USB
protocol that the PC can understand. If using a controlCARD for the bridge device, the USB signals are already
correctly wired to a USB connector that can be plugged into a PC. Both the FSI code on the primary device and
the FSI-to-USB code on the bridge device need to be configured, which can both be done automatically by the
MCU Control Center tool in two separate Sysconfig projects. See more details in later sections.

Note that if there is no controlCARD at the user's disposal, but only a standalone part that has the FSI and USB
peripheral and can be used as the bridge device, USB connector circuitry is needed to connect to a USB port.

P
controlCARD (optional) d

Bridge Device

Primary Device

Figure 2-3. Hardware Setup #3
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2.4 Setup #4

The fourth hardware setup is possible only if both the data logging (primary) device and first bridge device has
an FSI peripheral present. This setup uses the FSI peripheral to export data out of a standalone device, one
bridge device to convert these messages to a UART protocol, and a second bridge device to convert these
messages from a UART protocol to a USB protocol that the PC can understand.

If using a LaunchPAD or controlCARD of a C2000 device with a FSI peripheral, both bridge devices are

already present and correctly wired. The second bridge device on the board has also already been flashed

with a program that does the necessary protocol conversion between UART and USB (in most cases this

is the XDS110 debugger). This leaves the FSI code on the primary device to be configured, as well as the
FSI-to-UART bridge code on the first bridge device to be configured. The configurations for both for both of these
devices can be done automatically by the MCU Control Center tool (in two separate Sysconfig projects). More
detail is provided in later in the document.

Ve N
. LaunchPAD / controlCARD ‘

Bridge Device 1 Bridge Device 2

Primary Device / /

*

UART/
SCI

uss

J

Figure 2-4. Hardware Setup #4

3 Software Layers

This section discusses the software abstraction layers for different feature implementations of the MCU Control
Center tool. These files are autogenerated by Sysconfig when MCU Control Center modules are added and
configured.

Table 3-1. SysConfig Generated Files

Logging Layer

Description

Header C Files Involved

User Application

This layer provides the highest abstraction
level. This describes the top level API
functions to call within the user application
code for each feature. (application logging,
communication logger, bridge, and rapid time

logging)

logger/coms_logger.h
export/export_log.h
logger/rt_log.h
bridge/bridge.h

Package

This layer packages the logs before sending
them out of the device. The packaging layers
available are JSON and START/END.

export/export_package.h

Buffer

This layer provides a buffer for the log
messages before sending them out. This
allows for the flexibility to capture and send
data in two different areas of code.

export/export_buffer.h

Export

This layer provides the functionality to export
the data via a communication peripheral by
writing to the appropriate peripheral's buffers.

export/export.h
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4 GUI Creation

The GUI layer leverages GUI Composer on the PC and can be run inside the CCS environment. For more
information regarding GUI Composer, refer to the GUI Composer Documentation. The following files are
generated to create the GUI composer application once the MCU Control Center Sysconfig module is added

to the project.

[:—) transfer.opt Transfer .
[:—) gui/assets/icons.svg Transfer .
[:—; qui/index.qgui Transfer .
[.-} gui/index.html Transfer [ ]
[:—) gui/index.js Transfer [ ]
[:—) gui/codec.js Transfer .
[_:-:» gui/hash_table.json Transfer .
[.-} gui/index.json Transfer .
[-; gui/project.json Transfer o
[.—} gui/package.json Transfer o
[_:-) gui_setup.bat Transfer .

Figure 4-1. SysCfg Generated GUI Layer Files

The following post build step is required for generating the custom GUI application for CCS. Navigate to

Properties -> General -> Variables for the specific project and add a variable called GUI_SUPPORT.

~ MCU_MISSION_CONTROL
v B transfer_customlog_export_sci [CPU
> E3,Generated Source
> E3;Referenced Source
> B5,CPU1_RAM
> B3 targetcCon
C transfer_customlog_export_sci.c
3 transfer_customlog_export_sci.sys

Copy Relative Path

% Build Project(s)

Clean Project(s)

Rebuild Project(s)

Build Configurations
System Configurations

Executable Actions

Delete
Duplicate

Rename

| B A Aa ¥ ¢
o cr 152
New File
Add Files/Folders.
Reveal in File Explorer Ctri+Alt+pP
Open in Integrated Terminal
Select for Compare
Find in Folder Alt+Shift+F
Copy Ctri+C
Paste Ctri+V
Copy Path Alt+Shift+C

Ctrl+K, Ctrl+Shift+C

Ctrl+B

Delete

2

EN

| = Properties... Alt+Enter |

Figure 4-2. Open Project Properties
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Figure 4-3. Add CCS Variable

Name | GUI_SUPPORT

Type | String v

Value | O

Cancel m

Figure 4-4. GUI_SUPPORT Variable Added

Additionally, in the project properties, add the following line to the post build step by going to Build — Steps:

if ${GUI_SUPPORT} == 1 ${BuildDirectory}\syscfg\gui_setup.bat

Before building the project, make sure the GUI_SUPPORT variable is set to 1. This copies the GUI files
autogenerated by Sysconfig into the proper location in the CCS installation folder at the end of each project
build. Once placed in that folder, the GUI application can be successfully launched straight from inside the CCS
environment. Once built, the autogenerated GUI project name matches the name selected in the Sysconfig
setting below.

’E Q Aa ¥ & - TMS320F280038-Q1 % Software » MCU Control Center

oﬁg v CONFIGURABLE LOGIC BLOCK (1) Q Aa ¥

Tile Design @
v DCSM CONFIGURATION (1) MCU Control Center W REMOVE ALL

DCSM @ I GUI Project Name GUI APP I
v LINKER COMMAND FILE CONFIGURATION (1)

cMD ®
V' C2000WARE LIBRARIES (5) Enable FSI Frame Logger (]
v FATFS (1)
SDCARD FATFS
v CALIBRATION (1)
HRPWM SFO
v CONTROL (4)
CONTROLLER
LOGGER
REFGEN
TCM
v MATH (3)
FASTINTDIV
FPUfastRTS
IQmath
v DSP(4)
FFT
FIR/IIR Filter
VCRC
Vector
v FREERTOS CONFIGURATION (1)
FREERTOS
v MCU CONTROL CENTER AND TRANSFER (6)
Communication Logger
Data Transfer
MCU Control Center (]
ignal Sight

Clinic - Device Diagnostic Export Mode No device diagnostic export v

Add FSIRX Communication Logger O
Enable Custom Export Logger O
O

Enable Rapid Time Logger

H® ©® P0G 6GH® OOG® ® ®

Rapid Time Logger

IC)

Transfer Bridge

Figure 4-5. Plugin Name
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After building the project, refresh the CCS View to see the newly generated GUI in the CCS plugins dropdown.

Go to Help — Reload Window.
@

-

() v MCU_MISSION_CONTROL

File Edit Selection View Go Project Run

EXPLORER

> OPEN EDITORS

v B transfer_customlog_export_sci [CPU
> BE3,Generated Source

-0
O

& > E3,Referenced Source
> B5,CPUT_RAM
tb > B3 targetConfigs
C transfer_customlog_export_sci.c
a0 O transfer_customlog_export_sci.syscfg
u

E
_RAM]

Scripts  Terminal | Help
@ transfer_custo Abaut
Get Started
sfer_custom sC
User Guide
Q 359DK-Q
SUCAF Support
CALIBRA
{g Y Check for Updates... .
HRPW 9
Gl v CONTRO| Toggle Developer Tools Ctrl+Alt+]
CON Reload Window Ctrl+R estamy
LOGG =
REFGEN ® Name
TCM ® CPUTIMER Instance
v MATH (3) A
Emulation Mode
FASTINTDIV ® »
FPUfastRTS ©) Timer Prescaler
1A~ ndla N Timer Perind

Figure 4-6. Reload Window To See Generated Plugins

To open the integrated GUI application, go to View — Plugins — {NameOfGUI}. The GUI opens up in CCS once

clicked on.
@

() ™ MCU_MISSION_CONTH

File Edit Selection | View] Go Project Run

EXPLORER Command Palette...

Open View...

> OPEN EDITORS

Scripts Terminal Help

Ctrl+Shift+P

export_sci.syscfg Get Started X

transfer_customlog_export_sci

Figure 4-7. View GUI

SPRADMO — AUGUST 2025
Submit Document Feedback

MCU Control Center Tool Developer's Guide

Copyright © 2025 Texas Instruments Incorporated

9


https://www.ti.com
https://www.ti.com/lit/pdf/SPRADM0
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRADM0&partnum=

Application Logging

13 TEXAS
INSTRUMENTS

www.ti.com

5 Application Logging

Application logging can be implemented in applications where there is simply a requirement for the MCU to
export data. This feature can export strings, variable values, or arrays, to a PC or bridge device. Application
logging basically works as a printf() statement that uses a communication peripheral on the device (such as SCI/
UART) to send print messages rather than JTAG. Compared to a regular printf() call, the EXPORTLOG _log()
function allows for a higher speed of transmission and removes the requirement for a debugger connection to
view debug data from the device.

This feature can be used directly with the setups in Section 2.1 or Section 2.2 or for Section 2.3 and Section 2.4
with a paired bridge device using the module in Section 6 .

Primary C2000 Device

EXPORTLOG_log("Test log");
EXPORTLOG_log("Second test log"); |

Timestamp —
444052362
444054428
445050290
445052355
446048217
446050283
447046145
447048210
448044072
448046137
449041999

o e — — — — — — — — — — — —

~ Custom Logger

Test log
Second test log
Test log
Second test log
Test log
Second test log
Test log
Second test log
Test log
Second test log
Test log

PC Control Center GUI

%3 LOG Timestamp F28003x | options  Help

B Collateral  Connections

Custom Logger Custom data logger

Sort By v (O sort Decending m

Data

Figure 5-1. Application Logging Diagram
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5.1 Application Logging Walk-through

A high-level overview of the Application Logging implementation and all the layers involved from Table 3-1 is
shown below. Application Logging allows the user to print out strings and arrays of various data types such as
signed, unsigned integers and floats.

. Software .
~N Layers
- User Application Log
(User Application Log\ . I( export_log.h )I
Ex: Log msg/variable
Example: Log msg or J ‘
| variable Package Y I
IC export_pacakge.h )|
DEVICE DELAY_US( ; Ex: JSON
, ._ J | — I
™ Optlonal \

(r )
.BUHer IC export_buffer.h )I

I \ Store in memory and )
export later
Logging entry 1 ( Export \
Next log entry 2 I eXpOI’t h I
last entry 3 i

X k COMS Peripheral )

Figure 5-2. High Level Application Logger

The following steps can be done to easily add this feature into a CCS project.

SysConfig Configurations

0
X
*

SYSTEM (19)

ANALOG (6)

CONTROL (6)

COMMUNICATION (10)

SOFTWARE (2)

BOARD COMPONENTS (3)

CONFIGURABLE LOGIC BLOCK (1)

DCSM CONFIGURATION (1)

LINKER COMMAND FILE CONFIGURATION (1)
C2000WARE LIBRARIES (5)

FREERTOS CONFIGURATION (1)

v MCU CONTROL CENTER AND TRANSFER (6)
Communication Logger

H £ @

V WV V V V V vV V V VvV Vv

® ®

Data Transfer
l MCU Control Center Qo |

MCU Signal Sight
Rapid Time Logger

CICIC)

Transfer Bridge

Figure 5-3. Add MCU Control Center Module
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Q Aa ¥
MCU Mission Control (BETA)
GUI Project Name GUI APP
Enable FSI Frame Logger O
Add FSIRX Communication Logger O
I I Enable Custom Export Logger
Enable Rapid Time Logger O
Exporter &
Name myEXPORTO

Mode of Operation

Data Exporter
Communication Link

SCI ~
Package Mode JSON v
Max Export Length 50
Export Diagnostics Configuration ™
Export Custom Logs Configuration d
Buffer Logs O

SCI Transfer Communication Link

Figure 5-4. Custom Export Logger Configuration

Configure the Exporter module settings for the required communication peripheral. For this walk-through
example, SCl is used as the communication peripheral. Under the Transfer Communication Link setting,
SysConfig automatically adds a communication peripheral available on the device with some default settings
that can be edited.

Q Aa ¥
MCU Mission Control (BETA)
GUI Project Name GUI APP
Enable FSI Frame Logger O
Add FSIRX Communication Logger a
I Enable Custom Export Logger
Enable Rapid Time Logger O
Exporter &
Name myEXPORTO
Mode of Operation Data Exporter v
I Communication Link SCI v I
Package Mode JSON .
Max Export Length 50
Export Diagnostics Configuration v
Export Custom Logs Configuration 24
Buffer Logs O
SCI Transfer Communication Link

Figure 5-5. Export Submodule Configurations

All the configurable communication peripheral settings associated when adding the exporter submodule are
shown below.
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SCI Transfer Communication Link

Name myEXPORTO_SCI

115200

Baud Rate

Actual Baud Rate Value

Baud Rate Error Percent [%]
Use Loopback Mode

Word Length

Stop Mode

Parity Mode

Use Interrupt

Use FIFO

Use Case

PinMux Qualification

PinMux Peripheral and Pin Configuration

SCI Peripheral

Any(SCIB)
SCI_RX

Any(C1, GP10200/J1)
SCLTX Any(CO0, GPI0199/H1)

Figure 5-6. Transfer Communication Link

Additional settings that can be added to enhance the data log captures are under the Export Custom Logs

Configuration. Export Log Support check box generates functions that can be used under the export or
export_log.h generated files.

Q

Aa ¥

MCU Mission Control (BETA)

@7 REMOVE ALL
GUI Project Name

GUI APP
Enable FSI Frame Logger O
Add FSIRX Communication Logger O
I Enable Custom Export Logger
Enable Rapid Time Logger 0O
Exporter &
Name myEXPORTO

Mode of Operation Data Exporter

Communication Link sCI v
Package Mode JSON v
Max Export Length 50

Export Diagnostics Configuration e
Export Custom Logs Configuration A 4
Buffer Logs O

SCI Transfer Communication Link

Figure 5-7. Export Custom Logs Configuration
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Exporter
Name myEXPORTO

Mode of Operation Data Exporter

SCI
Package Mode JSON

Communication Link

Max Export Length 50

Export Diagnostics Configuration

Export Custom Logs Configuration

Export Log Support
Export Log Timestamp a
Buffer Logs a

Figure 5-8. Export Log Support and Timestamp

Export Log Timestamp is another feature that can be added to log the time that a log was captured. If Export Log
Timestamp is enabled, SysConfig automatically adds a CPU Timer module to be configured.

Export Custom Logs Configuration

Export Log Support

V]
I Export Log Timestamp
Log Timestamp -~
Name myEXPORTO_logTimestamp
CPUTIMER Instance CPUTIMEROD

Emulation Mode

Timer Prescaler

Timer Period

Enable Interrupt

Register Interrupt Handler

Start Timer

Figure 5-9. Export Log Timestamp Configuration

Application Code

These are all the modules required to be added for the GUI and data logging software layer. The only remaining
steps needed to data log strings or variables is to call the export/export_log.h layer helper functions from the
application code. Make sure to include the export/export_log.h file at the top of the main code.

Include Files

// _
// Included Files

#include "export/export_log.h"

Before building the project, make sure to go over Section 4 to enable GUI_SUPPORT. Once this is enabled,
build the project and open the GUI within CCS.

Application Code Logging

EXPORTLOG_log("Logging entry 1");
EXPORTLOG_Tog("Next Tlog entry 2");
EXPORTLOG_Tog("last entry 3");
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COM Port Settings for GUI

Load the .out file but do not run yet. Verify the correct COM port is selected for the GUI by going to Options —
Serial Port Settings...— <COM Port>

Serial Port Configuration

ID: usb

Port: COM37 (Texas Instruments Incorporated) v

Baud Rate: 115200 (recommended) v
' REFRESH CANCEL OK

Figure 5-10. Serial Port Settings

Final Output

Once the correct COM Port is selected, run the application code. The below image shows the final output.
The user can modify these print messages as well as move where in the application the EXPORTLOG_log()
functions are called however needed for the specific application and debugging scenario. See Section 9 for a
description of other Application Logging examples provided by the C2000ware SDK.

%3 transfer_customlog_export_sci| Options ~ Help

~ Custom Logger B Collateral e Connections

Custom Logger Custom

Sort By v ([ sort Decending m

Timestamp — DataString -
995024 Logging entry 1
997433 Next log entry 2
1001388 last entry 3
2000109 Logging entry 1
2002605 Next log entry 2
2006645 last entry 3
3005367 Logging entry 1
3007854 Next log entry 2
3011894 last entry 3
4010616 Logging entry 1
4013103 Next log entry 2
4017143 last entry 3
Figure 5-11. Logger Output
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6 Transfer Bridge

When data being exported out the primary device is not in a communication protocol supported by the PC
(USB), a bridge device (or series of bridge devices) can be used to convert the data packets to the USB
protocol. Bridge devices converting a UART protocol to a USB protocol are commonly found on LaunchPADs
and controlCARDs, as well as many third party vendors. However, for the setups shown in Section 2.3 or Section
2.4, a different type of bridge firmware is needed; either a FSI-to-USB or a FSI-to-UART bridge firmware. This

is where the Transfer Bridge module provided by the MCU Control Center tool can be used to generate code
that receives fast communication peripheral packets, buffers the data, then transmits the data through another
communication peripheral (UART or USB). The buffering of packets on the bridge device is what allows the data
to be quickly exported out of the primary device (without a significant performance hit to the primary application),
while still transmitting the data to a PC at a slower speed (either by UART then USB, or through USB).

See Figure 6-1 for a visualization of this concept. Communication Link B represents the communication
peripheral used to receive data with the bridge device (often FSI), and Communication Link A represents the
communication peripheral used to transmit this data back out of the bridge device to the PC (often UART or
USB). The buffer is optionally placed in between the two communication links. Note that in this feature, only
the payload of the data packets received by Communication Link B is extracted and forwarded directly to
Communication Link A; the Transfer Bridge does not perform any extra data processing.

The below diagram shows the Transfer Bridge feature being used with the setup shown in Section 2.3. If using
the setup shown in Section 2.4, then an additional UART-to-USB bridge device is placed between the bridge
device and the PC.

This feature can be used with the setup shown in Section 2.2, Section 2.3 or Section 2.4, as well as many other
custom hardware setups in a variety of different applications.

Communication Communication
. LinkA ) EN/OUT B“ﬁ‘”) Link B
\ RX

Bridge Device

Primary
Device

PC Control [/
Center GUI :

— — — -

b

I
I
I
I
I
I
I
\

[ S I I ——

Figure 6-1. Transfer Bridge Diagram

While the FSI-to-UART bridge is a common use case, the Transfer Bridge feature can be used to generate
firmware for other bridge types as well, which can be useful for a variety of applications and hardware setup
options. The table below describes all of the different communication link combinations currently supported by
the tool. Some are used in the hardware setups highlighted in this document, and others are more application-
specific.
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Transfer Bridge

Table 6-1. Supported Communication Link Combinations

Communication Link B (RX) Communication Link A (TX) Corresponding Hardware Setup

FSI SCI (UART) #4
FSI uUsB #3
FSI SPI N/A - application specific

SCI (UART) usB #2

SCI (UART) SPI N/A - application specific
SPI SCI (UART) N/A - application specific
SPI UsB #2 but with SPI messages

6.1 Transfer Bridge Walk-through

A high-level view of a bridge project and all the layers involved from Table 3-1 is shown below. The Transfer
Bridge module allows the user to receive data by one communication peripheral and transmit this data by a

different communication peripheral. The intended purpose is for a bridge device to convert the communication

protocol of the data sent (for example, convert FSI frames to UART) between two end points. In certain use
cases, the bridge device acts as a buffer for devices using a fast serial communication protocol to a slower
communication protocol. The steps needed to add this feature are described in the following walk-through.

PC Control
Center GUI

_—— e

b

— e e— — — — —

Bridge Project

Primary
Device

Communication Communication
. LinkA )EN/OUT B”ﬁa Link B
\ RX

\
I
I
I

Bridge Device

[ ——

Application Logging Project

In this figure, the dotted blue line is the Transfer Bridge project, which is used to convert the data from one

communication protocol to another. Communication Link B receives data and then transmits the data through
Communication Link A. The portion of the diagram outlined in red is the primary device project, which uses the
same software implementation as shown in Section 5.1, except for that FSI is selected as the communication

link rather than SCI. This walk-through focuses on how to configure just the bridge project portion.

Software Layer

The following are the software layers required for the bridge project. Note that a buffer layer can optionally be
added to the bridge project to increase the memory that is used to store the received data on the device before

being exported out.

Figure 6-2. High Level Transfer Bridge Project
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) Software )
| Layers |
Bridge Translation : ;
Bridge Code | __bridge.h+ = _\I_Optional
Ex: FSI to SCI/UART I\( export_buffer.n /| )

while(1 I I
BRID! transferBuffe ;

BRIDGE

I I
| |
| |
I I
=] Logging entry 1 | |
Next log entry 2 | |
| |
I I
I I
| |
| |

last entry 3

Figure 6-3. Bridge Project Software Layer

SysConfig Configurations

v MCU MISSION CONTROL AN..
Communication Logger (... @
Data Transfer (BETA) ©)
MCU Mission Control (BE.. (3
Rapid Time Logger (BETA) (®
Transfer Bridge (... /]

Figure 6-4. Transfer Bridge Module

The figure below shows the Communication Links A and B that are added automatically inside the Transfer
Bridge Sysconfig module. Communication Link B receives incoming data using Protocol B and (optionally) stores
this data in a buffer. Communication Link A reads the received data (from the Communication Link B or from

the buffer) and transmits the data out with Protocol A. For this walk-through, a common use case is shown:

the bridge device receives FSI protocol packets and transmits them with the SCI peripheral (UART protocol)
packets.
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Transfer Bridge

Q

Aa ¥

Transfer Bridge (BETA) (1 of 1 Added)
& myBridge0

Name

Mode of Operation

8]
myBridge0

Bridge Mode

Communication Link A

SCI

SCI Communication Link A

Communication Link B

Buffer Received Data

Add Error Handler

FSI RX Communication Link B

Communication Link B Buffer

<H< I

Figure 6-5. Transfer Bridge Communication Links

The settings below are optional, and can be used to add a buffer on the bridge device. This option allows the
device to accumulate more data before sending the data out when the buffer is full. This feature is useful when
the logging device is sending data to the bridge device at a higher speed than the bridge device can process.

Q

Transfer Bridge (BETA) (1 of 1 Added)
& myBridge0

Name

Mode of Operation
Communication Link A

SCI Communication Link A

Communication Link B

I Buffer Received Data

Add Error Handler

Aa ¥
(u]
myBridge0
Bridge Mode v
ScCl -
v

FSI -
|

FSI RX Communication Link B

Communication Link B Buffer

Figure 6-6. Bridge Buffer (Optional)

Include Files

//
// Included Files
//

#include "bridge/bridge.h"
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Transfer Bridge Initialization

This step is only required if the buffer is enabled. Add this in the main initialization sequence after Board_init().

// . )
// Logging Inits

BRIDGE_init();

Transfer Bridge Application Logging Code

The final step is to add the application code that handles the receiving of the data packets and transfers the
converted packets out of the device.

while(1)
{

BRIDGE_transferBufferbata();

Testing the Bridge Device

To test if the bridge device is functioning correctly, the following steps can be followed. These steps assume
there is a different device logging or transmitting data to the bridge device.
1. Flash the bridge device with the Transfer Bridge application program
2. Connect the FSITX pins of the primary device to the bridge device FSIRX pins
a. Connect primary device FSITX_CLK to bridge device FSIRX_CLK
b. Connect primary device FSITX_DO to bridge device FSIRX_DO
c. Connect primary device FSITX_D1 to bridge device FSIRX_D1 (optional - if dual data lane is configured
in Frame Configuration)

3. Connect the bridge device to a PC by the USB connector
4. Run the Application Logging project code on the primary device
5. Open a serial port application and configure the port settings to match the SCI module configurations

The final output appears in the serial terminal port.

B COM10 X

:0,"d":"Logg

Figure 6-7. Transfer Bridge Final Output

20 MCU Control Center Tool Developer's Guide SPRADMO — AUGUST 2025
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRADM0
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRADM0&partnum=

i3 TEXAS
INSTRUMENTS

www.ti.com Communication Logger

7 Communication Logger

Many communication protocols include meaningful data other than the payload. For example, the FSI protocol
includes the frame type, user data, CRC byte, and frame tag fields in every frame. The Communication Logger
feature provides bridge software that additionally extracts all the non-payload data from each received data
packet. This feature allows the bridge device to receive communication peripheral data packets in any packaging
format and export the data to a PC GUI to be analyzed. The packets sent to the GUI are formatted such that all
parts of the message is designated for display to the user.

Although use cases vary, one application of this feature is debugging of an FSI implementation in an

application. In this case, the application is already using FSI to communicate with another MCU, but has some
communication errors or issues that need to be debugged. The Communication Logger can display every part of
the FSI frames transmitted by the primary device in a human-readable format inside of the generated GUI.

Another use case is for data logging with a fast peripheral, similar to the use case of the Section 6 feature,
but with more message details logged in the GUI. The Communication Logger feature is used to receive
and (optionally) buffer high-speed FSI messages coming from the primary device, extract all elements of the
message contents, and send them via UART or USB to the PC for visualization in a GUI.

The diagrambelow shows the Communication Logger feature being used with the setup shown in Section
2.3. Note that for this feature, the bridge device Sysconfig project is used to generate the Control Center PC
GUI since the data packing/unpacking scheme between the bridge device and the GUI need to be commonly
understood. If using Section 2.4, then an additional UART-to-USB bridge device is placed between the bridge
device and the PC.

T T T T T T T T T T T T T T T T N7
{ PC Control || Primary
| Center GUI ¥ Device

&

Bridge Device : :

I

I
Protocol I I |
I Communication Elements IN/OUT Communication I I
I Link A Extraction & Buf‘fer Link B I
| Packaging RX *I | I
| | |
| I
| I
| I |
| I Application |
\ Communication Logger Project ) I\Logging Project I

N e e /

——— — —

Figure 7-1. Communication Logger Diagram

Note
Currently, this feature only supports the FSI protocol as the incoming protocol (Protocol B).

7.1 Communication Logger Walk-through

A high level view of the communication logger feature and all the layers involved from Table 3-1 is shown below.
The Communication Logger feature displays each element of the received FSI frame in a seperate column of
the logging table in the Control Center GUI. The steps needed to add this functionality to a CCS project are
described in the following walk-through.
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Software Layers

(User Application Log\
Capture Data

l

Logging entry 1
Next log entry 2
last entry 3

. Software .
Layers
User Application Log\
_ coms_logger.h
Ex: Log msg/variable | |
4D
Package \ I
IC export_package.h )|
Ex: JSON
J | T |
( \ T Optional \
Buffer
I Store | export_buffer.h
ore in memory and | | I
_T@_a__+__¢_,
( Export \
IC export.h )I
COMS Peripheral

- A

Figure 7-2. Communication Logger Software Layer

Sysconfig Configurations

5]
£3

SYSTEM (23)

ANALOG (6)

CONTROL (6)

COMMUNICATION (13)

SOFTWARE (2)

BOARD COMPONENTS (3)

CONFIGURABLE LOGIC BLOCK (1)

DCSM CONFIGURATION (1)

LINKER COMMAND FILE CONFIGURATION (1)
C2000WARE LIBRARIES (6)

FREERTOS CONFIGURATION (1)

v MCU MISSION CONTROL AND TRANSFER (BETA) (5)

V V V V V vV V V VvV Vv v

Communication Logger (BETA)
Data Transfer (BETA)

MCU Mission Control (BETA) @

Rapid Time Logger (BETA)
Transfer Bridge (BETA)

CXO) ©] OO,

Figure 7-3. MCU Control Center Module
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Communication Logger

Q

N

MCU Mission Control (BETA)

Aa ¥

= REMOVE ALL

GUI Project Name GUI APP
I Enable FSI Frame Logger
Add FSIRX Communication Logger
FSI Communication Logger v
Enable Custom Export Logger O
Enable Rapid Time Logger O

Exporter

Figure 7-4. Enable FSI Logger and Communication Logger

I Enable FS| Frame Logger
Add FSIRX Communication Logger

FSI Communication Logger

Name
Communication Link

Add Error Handler

FSI RX Communication Link

Communication Link Buffer

myCOMSLogger0

(]

Figure 7-5. FSI Communication Logger Configurations

Include Files

//
// Included Files

#1 r-1c1 ude "export/export.h"
#include "logger/coms_logger.h"

Communication Logger Initialization

//
// Logging Inits
//

EXPORT_init();
COMSLOG_init();

Communication Logger Application Code

while(1)
{

COMSLOG_transferBufferbata();
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Communication Logger Error Handling (Optional)

void COMSLOG_transferBufferoverflow() {

}

void COMSLOG_comsLinkError(uintl6_t status) {

//

// Received too much data too quickly. The transfer buffer overflowed
// Make the buffer larger

//

ESTOPO;

// FSI receive error occurred
// Bad frames received

//

ESTOPO;

Build the Project

Build the communication logger application code, and make sure to follow the steps in Section 4 to generate the
GUl inside CCS.

Testing the Communication Logger Tool

1. Flash the Communication Logger application to the bridge device
2. Connect the bridge device's FSIRX pins to the primary device FSITX pins
a. Connect primary device FSITX CLK to bridge device FSIRX _CLK
b. Connect primary device FSITX_ DO to bridge device FSIRX_ DO
c. Connect primary device FSITX_D1 to bridge device FSIRX_D1 (optional - if dual data lane is configured
in Frame Configuration)
3. Connect the bridge device to the PC by using the USB connector
4. Run the Application Logger application project on the primary device
5. Open the generated GUI from inside CCS
6. The final output appears as shown below
~ FSlLogger B Collateral @ Connections
FSI Logger Fs! data logger
Sort By v C] Sort Decending m
Frame Type — UserData — Data Words CRC — FrameTag —
3] 0 > 48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63 0 0
3 0 > 48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63 0 0
3 0 > 48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63 0 0
3 0 > 48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63 0 0
Figure 7-6. Final Output
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8 Rapid-Time Logger

Previously, with the Communication Logger feature, viewing of the additional data elements provided in each
FSI packet was enabled. The Rapid-Time Logger takes advantage of these additional elements by using the
User Data element to encode the type of logging message and the Frame Type element to store which variable
from the application is being sent. This form of data logging is the fastest because this form leverages the FSI
packaging features unique to the FSI protocol as the packaging layer of the application. With the setups shown
in Section 2.3 or Section 2.4, the Rapid-Time Logger feature can be used on the primary device in conjunction
with a special implementation of the Communication Logger feature on the bridge device.

This feature is commonly used for debugging or viewing of application variables when the primary application
has tight timing requirements. The full utilization of the FSI protocol features on the primary device allow for fast
and optimized transmission of data. In conjunction, the bridge device extracts the data from every FSI element
and transmits to the PC (either directly by the USB peripheral or through the secondary UART-to-USB bridge
device using UART). A JSON file containing the encodings for each application variable and message type is
generated by the Rapid-Time Logger Sysconfig module for use by the GUI application. This allows each data
packet to display meaningfully in the GUI without the need to transmit extra characters in the FSI packet.

8.1 Rapid Time Logging Walk-through

A high level overview of the Rapid Time Logger feature and all the layers involved from Table 3-1 is shown
below. The steps to enable the Rapid Time Logger feature on the primary device as well as the enhance
Communication Logger feature on the bridge device are described in the following walk-through.

Software Layers

' Software ]
| Layers |
User Application RT
(User Application Loa Log : ( rt_log.h ) :
Capture Data Ex: Log msg/variable | +FSITX |
: T | \
| |
I | @ myLogMsgTyped o
@ myLogMsgTypel o I I I
I ‘r.rm :v,\LOG'r“CGT:neD I I I
I f:w . N I ( Log Message Structure \ I BIt-paCklng
o ING | ofthelog |
| | o E | variables |
| o o |
S | I
———_— === —

Figure 8-1. Rapid-Time Logger Software Layer

Sysconfig Configurations
v MCU MISSION CONTROL AND TRANSFER (BETA) (5)

Communication Logger (BETA) ©)
Data Transfer (BETA) ©)
MCU Mission Control (BETA) ©)
Rapid Time Logger (BETA) V] |
Transfer Bridge (BETA) ©)

Figure 8-2. Rapid-Time Logger SysConfig
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For this walk-through, two example message structures have been added in the GUI. Under the Log Message
Structure view, add two instances. Each instance represents a specific message structure that is designated
in the packet. Different message structure definitions can be used for various application specific purposes
(for example: message type 0 is sent before some event and message type 1 is sent after some event in

the application). For this example, add four variables named a, b, ¢, and d in the first log message structure
definition. In the second log message structure definition, add another variable named e.

Table 8-1. Example Log Variable Settings

Variable Variable Type
a 16-bit unsigned integer
b 32-bit unsigned integer
c 32-bit floating point
d Array of 16-bit unsigned integers

Length of array : 2

e Array of 32-bit floating points
Length of array: 8

Rapid Time Logger (BETA) (1 of 1 Added)

@& myRTLOGO (]

Name myRTLOGO

Communication Link FSI v

FSI TX Communication v

Log Message Structure Definitions ~

2 added W5 REMOVE ALL

& myLogMsgType0

(=}

& myLogMsgTypel

Name myLogMsgType0
ID 0

size

Log Variables ~

&a
(V]
&c
&d

Name a

o O o

o

Variable Type 16-bit Unsigned Int v

size

In the above figure, each log variable can have a unique name, variable type, and size. The size is automatically
calculated based on the variable type. For this walk-through configure a, b, ¢, d, and e according to the table for
each structure type.

Figure 8-3. Log Message Structure 0 Definitions
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Log Message Structure Definitions ~
& myLogMsgType0 [u]
ﬂ @& myLogMsgTypel O
Name myLogMsgTypel
ID 1
size
Log Variables ~
1 added W5 REMOVE ALL
Qe u}
Name -
Variable Type Array of 32-bit Floating Poi.. v
Length of Array 8
size

Figure 8-4. Log Message Structure 1 Definitions

Include Files and Global Variables

//
// Included Files

#include "Togger/rt_log.h"

uintlé_t a = 0;

uint32_t b = 6798004;

float ¢ = -189.4934;

uintlée_t d[2] = {19872, 290};

float e[8] = {
1243.43, -4399.24, -23.392, 0.0213,
-2093, 238.4993, -2390.300, 329.401

};
volatile uintl6_t toggle = 0;

Rapid Time Logger Initialization

// ) ]
// Logging Inits

RTLOG_init(Q);

Add Rapid Time Logs in Application Code

// Insert delay if required for debugging purposes
DEVICE_DELAY_US(1000000) ;

if (toggle == 0)

{

RTLOG_writeLog_0Ca, b, c, d);

else {
RTLOG_writeLog_1(e);

toggle A= 1;
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Communication Logger Additional Steps

The only steps left are setting up the communication logger feature for the bridge device as described in Section
7.1 and add some additional steps. Tl provides a JSON file that contains encodings for all the variables sent
over the FSI TX frame that the communication logger uses to decode the Rapid Time Logger messages. The
steps below are needed after the primary project has been configured and the steps from the Section 5.1 have
been followed on the bridge project.

1. Select Enable Rapid Time Logger in the MCU Control Center Sysconfig module.

MCU Mission Control (BETA) = REMOVE ALL

GUI Project Name comslogger_rtlog_export_sci
Enable FSI Frame Logger
Add FSIRX Communication Logger
FSI Communication Logger v
Enable Custom Export Logger O
Enable Rapid Time Logger
Message Decode Info Selected JSON File v
Message Decode rt_log.json (e
Read Message Decode File READ & UPDATE
Message Decode JSON
Exporter e

Figure 8-5. Enable Rapid Time Logger
2. Search for the rt_log.json file located in the build folder of the Rapid Time Logger project.

a. For example, <workspace_ccs>/<name_of_project>/<build_folder>/syscfg/logger/rt_log.json

MCU Mission Control (BETA)

GUI Project Name comslogger_rtlog_export_sci
Enable FSI Frame Logger
Add FSIRX Communication Logger
FSI Communication Logger e
Enable Custom Export Logger (]
Enable Rapid Time Logger
Message Decode Info Selected JSON File v
Message Decode rt_log.json C:\Users\a0503118\datalogging_workspace. [_L‘Q
Read Message Decode File READ & UPDATE
Message Decode JSON {, +43 more lines

Exporter v

Figure 8-6. Navigate to JSON rt_log.json file
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Build the Project

Build the communication logger application code, and make sure to follow the steps in Section 4 to generate the
GUl inside CCS.

Testing the Real Time Logger Feature
1. Flash the Communication Logger application project on the bridge device
2. Connect the communication logging device's FSIRX pins to the real time logging device's FSITX pins
a. Connect primary device FSITX CLK to bridge device FSIRX_CLK
b. Connect primary device FSITX_DO to bridge device FSIRX_ D0
c. Connect primary device FSITX_D1 to bridge device FSIRX_D1 (Optional - if dual data lane is configured
in Frame Configuration)

3. Connect the bridge device to the PC by using the USB connector
4. Run the Rapid Time Logger application project on the primary device
5. Open the generated GUI inside CCS
6. The final output appears as shown below
Final Output
*i3 comslogger_rtlog_export_sci | Options  Help
-~ FSlLogger A RTLogger B Collateral & Connections
RT Logger Real-Time data logger
Sort By v ([ sSort Decending m
Frame Type — UserData — Log Variable — LogValue — CRC — FrameTag —
3 0 v 0 0
a 0
b 6798004
c -189.4933920.
d 19872,290
3 1 v 0 0
- 1243.4300537
3 0 > 0 0
1 > 0
3 0 > 0 0
. _________________________________________________Powarad BvGUI Composal
Figure 8-7. View the Rapid-Time Log Data in the PC GUI
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9 Transfer Examples Overview

The walk-through previously described in this document gave instructions for how to add data logging support
to an existing CCS project. Additionally, C2000 example code for each of the MCU Control Center features can
be referenced in the C2000Ware SDK in the following path: C2000Ware_VERSION#/driverlib/[DEVICE_GPNJ/
examples/[CORE_IF_MULTICORE]/transfer/. Descriptions of each example, along with how examples can be
used together for an exporting device and a bridge device are shown below.

Primary Device Example Bridge Device Example Description Hasr:tv: :re
+  Feature: Application Logging Setup #1
*  Primary Communication Protocol: USB
transfer_customlog_export_usb N/A *  Primary Packaging Format: JSON
* Logs simple text-based messages in a GUI
every 1 second (basically a printf using USB).
* Feature: Application Logging Setup #2
*  Primary Communication Protocol: UART
transfer_customlog_export_sci U] *  Primary Packaging Format: JSON
* Logs simple text-based messages in a GUI
every 1 second (basically a printf using UART).
*  Feature: Application Logging Setup #2
*  Primary Communication Protocol: UART
*  Primary Packaging Format. JSON
transfer_customlog_export_sci_b (1) «  Buffers and logs simple text-based messages in
uffer a GUI every 1 second using separate processes
(basically a printf using UART for a system with
tight timings).
+  Feature: Application Logging Setup #2
*  Primary Communication Protocol: UART
transfer_customlog_export_sci_lo 1) «  Primary Packaging Format: JSON
gArays * Logs text-based and numerical data arrays in a
GUI every 1 second.
»  Feature: Communication Logger Setup #4
*  Primary Communication Protocol: FSI
*  Primary Packaging Format: None (only FSI
transfer_raw_fsi_tx transfer_comslogger_export_sci frames)
* Log raw data using FSI - Extract all raw FSI
data and transmit via SCI to display in a GUI
*  Feature: Application Logger and Transfer Bridge Setup #4
»  Primary Communication Protocol: FSI
*  Primary Packaging Format: JSON
transfer_customlog_export_fsi transfer_bridge_sci - Log data using FSI (JSON format) - Receive
JSON formatted FSI data and transmit payload
via SCI to display in a GUI
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Primary Device Example Bridge Device Example Description Hasrgt‘:l’:re
*  Feature: Real-Time Logger and Communication Setup #4

Logger
*  Primary Communication Protocol: FSI
*  Primary Packaging Format: Custom (according

transfer_comslogger_rtlog_export to frame structures)

transfer_rtlog Sci

* Log real-time data using FSI in a custom byte
packing format - Extract received FSI data
elements and transmit by SCI to display in a
GUI intelligently.

(1)  This example requires a UART-to-USB bridge device. All C2000 LaunchPADs and controlCARDs have this bridge device incorporated
on the board already and require no extra hardware for viewing the data on a PC. When using a custom board for the logging device,
an external UART-to-USB bridge device is required.

10 Summary

MCU Control Center provides a data logging implementation with a custom GUI application to capture

and analyze logged data. The features available in this tool can be added to any project to implement a
variety of use cases. The MCU Control Center tool makes collecting data from a C2000 device seamless
through autogenerated target code support, an intuitive graphical user interface GUI, and efficient use of the
communication peripherals available on a given C2000 device.

11 References

« Texas Instruments, MCU Signal Sight Tool Developer's Guide, application note
» Texas Instruments, C2000 Real-Time Microcontrollers Peripherals, user's guide
« Texas Instruments, C2000 Sysconfig, application note

« Texas Instruments, DLT Developer's Guide With Tooling, application note
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