m UM3303

User manual

How to use the AEK-MCU-SPCS5LNK programmer and debugger for SPC5
automotive microcontrollers

Introduction

AEK-MCU-SPC5LNK is a debugger/programmer dongle for SPC58 (and SPC56 coming within year 2024) automotive
microcontrollers.

It consists of a passive USB-to-JTAG debugger and programmer, which provides a cost-effective, small-size, and fast-
prototyping solution for any vehicle application.

This dongle ensures short development time through easy-to-use hardware and simple software fully integrated into SPC5-
Studio and AutoDevKit Studio IDEs.

The JTAG interface ensures an easy plug to any SPC5 family automotive microcontroller evaluation board (compliant with the
IEEE 1149.1 JTAG protocol).

AEK-MCU-SPC5LNK provides a virtual COM port interface that enables the host PC to communicate with the microcontroller
through UART.

Two different types of dongles are available:
. AEK-MCU-SPC5LNK, to be used with OpenOCD
. AEK-MCU-SPC5LNKU, to be used with UDE PLS

If you are using AEK-MCU-SPC5LNK, there is no need to install additional software. In case of issues, uninstall and reinstall the
drivers as described in Section 3.2: Using the dongle.

If you are using AEK-MCU-SPC5LNKU and you want to continue using UDE PLS as debugger, there is no need to install
additional software. Otherwise, to use OpenOCD, refer to Section 3.2: Using the dongle.

The OpenOCD drivers are freely downloadable at the following link: STSW-AEK-SPC5LNK.

Warning:  The AEK-MCU-SPC5LNK evaluation dongle has not to be used in a vehicle as it is designed for R&D
laboratory use only.

Figure 1. AEK-MCU-SPC5LNK top view
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Figure 2. AEK-MCU-SPC5LNK bottom view
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1 Hardware description
1.1 Hardware features
. USB/JTAG debugger dongle for SPC58 automotive MCUs
. USB connector for supply and data communication
. Download your application firmware in SPC5x device FLASH or RAM memory
. Run and debug your application firmware adding breakpoints and watching local and global variables
. Compliant with the IEEE 1149.1 JTAG protocol
. Integrates serial port connection via USB interface (virtual COM)
. Provides NVM programming (erase/program/verify)
. Connectors:

- 14-pin header connector for JTAG interface
- 3-pin header connector for UART interface

. Status LEDs to indicate the target IO voltage, connection state, and running state
. Operating temperature range: from 0°C to 50°C
. Included in the AutoDevKit ecosystem
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2 Hardware configuration

The AEK-MCU-SPC5LNK is a USB adapter based on an FTDI FT2232HL interface chip. The user EEPROM is
programmed with a unique serial number.

The debugger provides the interface between the PC USB port and the target device in-system debug/
programming circuitry.
The USB connector provides the power supply and data communication line.

21 Connectors
The following table describes the connectors on the AEK-MCU-SPC5LNK board.

Table 1. Connectors

P1 Micro-USB female connector
CN1 14-pin header connector for JTAG interface
P2 3-pin header connector for UART interface

Figure 3. AEK-MCU-SPC5LNK connectors

-
-
-
-
-
-
-
-
-~
=

€
5
2

>
[
ca
1B =
2
>
i
(]
|»
[
1@
<

UM3303 - Rev 3 page 4/30


https://www.st.com/en/product/AEK-MCU-SPC5LNK?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3303
https://www.st.com/en/product/AEK-MCU-SPC5LNK?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3303

‘_ UM3303
,’ Hardware configuration

2.2 CN1
The following table describes the CN1 pinout.

Table 2. CN1 pinout

I

1 TDI
GND
TDO
GND
TCK
GND

USERID 0

USERID 1

SRST#
T™MS
VIN
N.C.
N.C.
TRST#

© 00 N o g b~ W N

A A a . a A
A W N =~ O
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2.3 P2
The following table describes the CN2 pinout.

Table 3. CN2 pinout

s s

1 UART RX
2 UART_TX
3 GND

24 LEDs
The following table describes the LEDs present in the AEK-MCU-SPC5LNK board.

Table 4. LEDs
D1 U-RX (UART-RX)
D2 U-TX (UART-TX)
D3 PWR (Power on LED)
D4 LED1
D5 LED2
D6 VCIO (Target 10 voltage)
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3 How to use the dongle
3.1 Prerequisites
. Install AutoDevKit, which already embeds OpenOCD and sample projects for SPC58x evaluation boards,
as well as already compiled elf files
. Basic knowledge of Eclipse development environments

. Administrator rights to install/uninstall SPC5-UDESTK USB drivers

3.2 Using the dongle
Uninstall previous PLS SPC5-UDESTK drivers by running “UninstallPIsUsbJtagDriver” from “C:\Program
Files\pIs\UDE Starterkit 2021\Driver\JtagUsbDriver” folder.
PLS UDESTK software will not work anymore. To restore it, uninstall WinUSBdrivers and reinstall PLS UDESTK
USB drivers from the folder above.
WinUSBdrivers can be removed by running UNINSTALL_UDESTK (with Administrator rights) from the following
folder: C:\{installation folderf\openocd\drivers.
To install OpenOCD drivers, go to folder C:\{installation folder\openocd\drivers.

Figure 4. Installing OpenOCD drivers (1 of 2)

AEK-MCU-5PC5LMK
WinUSB_drivers
- README - txt
INSTALL_AEK_MCU_SPC5LMK bat
INSTALL_StellarLINK bat
INSTALL_UDESTK.bat
UMINSTALL_UDESTK. bat

Right-click on INSTALL_AEK_MCU_SPC5LNK.bat and select “Run as administrator”.

Figure 5. Installing OpenOCD drivers (2 of 2)

s

Marme Date modified Type
AEK-MCU-5PCSLMNK 11/3/2023 4:47 PM File fold
WinUSE_drivers 11/3/2023 4:37 PM File fold

- README -.txt 11/3/2023 4:56 PM Text Doc

INSTALL_AEK_MCU_SPC5LN i

INSTALL StellarLINK.bat Open
INSTALL_UDESTK.bat Edit
UNIMSTALL_UDESTK bat Print

G Run as administrator
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A CMD window and a security message appear three times, as shown below.

Figure 6. Security message

C5LNK_winusb.inf
=] Windows Security
‘Would you like to install this device software?

Name: STMicroelectronics Universal Serial Bus ..
< Publisher: AEK-MCU-SPCSLNK.com(Test)

Always trust software from Install Don't Install

"AEK-MCU-5PCSLNK. com(Test)",

@ You should enly install driver software from publishers you trust. How can | decide which device
software is safe to install?

Uncheck “Always trust from “AEK-MCU-SPC5LNK.com(Test)”. Then, click on the “Install” button.

To check that the UDESTK driver has been installed correctly, connect the dongle to the PC via a micro-USB
cable. Then, check the Device Manager. It should show: UDESTK USB Serial Port (COMx), UDESTK USB Serial
port, and UDESTK USB JTAG Adapter.

Figure 7. Device Manager when the UDESTK driver installation is successful

File Action View Help
= @ EHHEm®
v @ Ports (COM & LPT)

@ UDESTK USB Serial Port (COM9)
£l Print queues
[ Processors
I RealManage
l Security devices
3 Sensors
B Software components
B Software devices
i Sound, video and game controllers
S Storage controllers
E= System devices
v @ Universal Serial Bus controllers

AMD USB 3.10 eXtensible Host Contreller - 1.10 (Microsoft)
AMD USB 3.10 eXtensible Host Controller - 1.10 (Microsoft)
Generic SuperSpeed USB Hub
Generic USB Hub
Generic USB Hub
_— ] Standard Enhanced PCl to USB Host Controller
>

UDESTK USB Serial port
USB Composite Device
USB Compaosite Device
USB Compaosite Device
USB Composite Device
USE Root Hub

USB Root Hub (USB 3.0)
USB Root Hub (USB 3.0)

\2 Universal Serial Bus devices
§ UDESTK USB JTAG Adapter

4449499 a-a-a-a-a-a-a-a

To use an existing debug configuration and modify it according to a pre-configuration, follow the procedure below.
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1. Generate and compile to get the out.elf binary.

Figure 8. Generating out.elf file

> (3 components
v & build

> & st

> = mcs

> [ obj
out.bin
out.dmp
out.elf
= out.hex
out.map
out.mot

2. Switch to Debug perspective.
3. Select Debug Configurations.

Figure 9. Debug configurations

#va%vé@ .q"vgJ;F.v

(no launch history) 1

Debug As >
Debug Configurations...

Organize Favorites...

4. Select one of the four example pre-configurations available for the four platforms supported by AutoDevKit
(SPC582B, SPC584B, SPC58EC, SPC58NN).

Figure 10. Selecting a platform
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B Debug Configurations

Create, and run

o

EeExXB8Y7-~

[typefitter text

[E] C/C++ Application

[€] C/C++ Attach to Application

[€] C/C++ Postmortem Debugger

[] ©/C++ Remote Application

S Eclipse Application

(€] GDB Hardware Debugging

« [€] GDB OpenOCD Debugging

[c] 5PC582Bxx AutoDevKit Studio generic
(| SPC584Bxx_RLA AutoDevKit Studio generic
[T] SPC38ECxx_RLA AutoDevKit Studio generic
[T] SPC58NNxx_RLA AutoDevKit Studio generic

(] GDE PyOCD Debugging

[ ] GDB QEMU Debugging

[€] GDE SEGGER J-Link Debugging

= Java Applet

[T Java Application

Ju JUnit

i JUnit Plug-in Test

i Launch Group

I Launch Group (Deprecated)

& 0SGi Framework

T, Remote Java Application

Filter matched 22 of 22 items

@

Configure launch settings from this dialog:
| - Press the Mew Configuration’ button to create a configuration of the selected type.
[B] - Press the ‘New Prototype’ button to create a launch configuration prototype of the selected type.
1 - Press the 'Export’ button to export the selected configurations.
{Z] - Press the ‘Duplicate’ button to copy the selected configuration.
3 - Press the ‘Delete’ button to remove the selected configuration.
" - Press the ‘Filter' button to configure filtering options.
- Edit or view an existing configuration by selecting it.
Ll - Select launch configuration(s) and then select ‘Link Prototype’ menu item to link a prototype.
|yl - Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink 2 prototype.

- Select launch configuration(s) and then select "Res...ype Values” menu item to reset with prototype values.

Configure launch perspective settings from the Perspectives’ preference page.

Debug Close
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5. Specify the out.elf file, click on the "Browser" button, and select your application.

Figure 11. Specifying the out.elf file

BRI H AaAR SV @GO IdI-SiL-F- o D
&5 Project Explorer 52 =01 |[ 7 SPC38ECox_RLA DSPITest Applicationfor Discovery | €] 0xd04100 | (& mainc 52 =na
eEylesaa - © [[ff =St mainteidy O
v 5 SPCSBECxx_RLA DSP! Test Application for Discovery A unsigned i;
< &5 SPCSHECo LA DSP Tt Applicaton o Discovery
& SPCSBECr Pltiorm Component RLA
© SPCSOECes it Package Componert RLA

© Common tasks 57

« Strte sctions
ot tartwith CStucio
S /* Initislization of all the isported conponents in the order specificd in

tne spplication isord. The Function 15 Benerated sutomsticeriy -/ @ conerenscs wptcnen

componentiInit();
% SPCS8EGrx Low LevelDrver Companent LA e e
23 045] PCSECra Boad ntlstion Component LA [ fonite ey
) [Dep) SPCSBECax Clock Component RLA ’
& (D4s) P58 RQ ComponentRLA /* brepare transmit pattern./
= [0y SPCSECrn OSAL Companent LA for (12 05 < sizept(tays 1)
b i1 = Ginta_ni;

[5 Y o————

Editors for SPCS8ECax RLA DSP Test Applcation fo Discovery
Here rethe sviabl editors on theseected application

. @ sy
@ oo
B concorcoane

Code centiic actions
‘Actions o handle code genersion, buld and debug

arting driver for test, DSPI_ 1/0 pins setup.”/
1d_start(&sPI01, Sspi_config_low_speed);

ng sending and recetving ot the sose tine./
exchange RSPIDL, 4, txbuf, Fxbuf);

(85PI01, 32, txbuf, rxbuf);
5pi_11d exchange(BSPIOL, 512, txbuf, rxbuf);

/* Testing clock pulses without dats buf fering./
cpi_11d_ignore(8SPID1, 4);
spi 114 ignore(8sPI0L, 32

Generateapplcaton code,
venwiting sl prsious contet,

/* Testing sending data i
2pi_11d_send(85PID1, 4, txbu

Compie your sppicatin.
T 3 B commesoaon

S sppicationsd v

o e ! . 1a biee thioh 1oty 1 o T ———
= Outline 23 ER R o % § = OO Console 53 | ] Properties] (2] Problems| & Tasks|

ax %k apErE@ ~e-o--0 °clunqm=m=dﬂlu

o componentsh SPCSEC  Debugging]
dgh |

&

6. After selecting your configuration, insert the path of the elf file in the project field. Click on Debug.

Figure 12. Create, manage, and run configurations

- Nome:| SPCS8ux RLA AutoDevkit Studho generic
| type fites tent N .
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) SPC5828ix AutoDevkit Studio generic
T SACS848x RUA AutoDevKit Studio generic
T SPCSEEC RLA AutoDevKit Studio generc
0 SPCS i RUA AutoDeviit Studio generic
GOB AYOCO Debugging
TGOB QEMU Debuggng
T GDB SEGGER J-Link Debugging

Flter matched 22 of 22 items

@

[C1Msn, © Debugger + Sartup Y Source 7 Common % SVO Puth,

Project

[5PCS8tNa RUA AutoDevin Studio generic ]
- plnton

Co0emRSIUCE 22 1workspace\SPCS8xh RLA STM Test Applicationbuid\outef
Vorisbles..

Sewrch Project..
Buid (i requited) before Liunching

Buld Configuration: Select Automatically
O Enable auto buid
© Use workspace settings

(®) Disable auto buld
Configure Werkspace Settings..

oo ][ oo
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7. The console opens up and shows your application code execution. The code execution stops at the main file.
To continue executing the code, press resume. You can manually insert a breakpoint to stop code execution.

Figure 13. Application code execution

Press “Resume” button to 2
continue program execution

1

e — —y
xR@IwjOERN |
B ncion manllyrpe Towsorsa]

Application stops at main

T ¥ -0 Q- ®& ST -t B oelr

CSEN
<o

[P AR —

axx EEEEE  a-0-"n

Breakpoints area

To create, from scratch, and debug a new configuration according to your own application, follow the procedure
below:

1. Switch to Debug perspective

Figure 14. Debug perspective
— X

Q BN E
" B ||®- Var... ['o Bre... ¥ |% Ex... |B\ Mo..
K E I
¢ [function: main] [type: Temporary
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2. Select Debug Configurations

Figure 15. Debug configurations

#-0-"Q%-®@OF~iSH-F-C O]
1 SPC582Bxx_RLA SERIAL Test Application for Discovery Default

] PP ry

[E] 2SPC58ECxx_RLA SERIAL Test Application for Discovery Default

Debug As >

Organize Favorites...
3. Double click on “GDB OpenOCD Debugging”

Figure 16. OpenOCD debugging

_‘i Debug Configurations

Create, manage, and run configurations

CREX BY-~ Configure launch settings from thi:
l type filter text I || - Press the 'New Configuratior
[€] C/C++ Application [P| - Press the 'New Prototype’ bu

C/C++ Attach to Application
[€] C/C++ Postmortem Debugger
[€] C/C++ Remote Application
& Eclipse Application

[€] GDB Hardware Debugging

& - Press the 'Export’ button to e

|1Z) - Press the 'Duplicate’ button t

¥ - Press the 'Delete’ buttonto re

x [ | GDB OpenOCD Debugging 7" - Press the ‘Filter' button to co
g java :’{;P:ﬁ i - Edit or view an existing confi

ava plication
Ju JUnit L] - Select launch configuration(

Jt1 JUnit Plug-in Test
@ Launch Group
@ Launch Group (Deprecated) |R| - Select launch configuration(s
& 05Gi Framework

. Remote Java Application
¥ Universal Debug Engine

U - Select launch configuration(s

Configure launch perspective settir
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4. Configure and fill the "C/C++ Application” field with the elf file of your application.
You can find the elf file in the build path directory of your project.
The elf file will be created after generating and compiling your application

Figure 17. Generating and compiling the elf file
& Debug Configurations

Create, manage, and run configurations ﬁ.

[Cearaxev? -

Name: | SPC58xNix RLA AutoDevKit Studio generic
[type e tex |1 Main ., ® Debugger > Startup % Source| = Common 7 SVD Path|
T C/C++ Application o
T C/C++ Attach to Application oject
1T C/Co+ Postmortem Debugger [ SPCSBxM_RUA AutoDevKit Studio generic ] Browse_
T C/C++ Remote Application C/C++ Application:

© Edhipse Apphcation [CAAutoDevKitStudin-2 2. 1\workspace\MASTER_AEK-MCU-CAMINIT_v\build\out elf ————
T GDB Hardware Debugging
~ 7 GDE OpenOCD Debugging Yariehies e B -

T SPC58281x AutoDevKit Studio generic Buid (f required) before launching

T SPCS84Bxx RLA AutoDevKit Studio generic Build Confl ion: [Select Lealh

T SPCSSECxkx_RLA AutoDeviG Studio generic -

" SPCS8xNix_RLA AutoDeviit Studio generic O nable auto buid @ Disable auto build
T GDB PYOCD Debugging O Use workspace settings figure Work i
T GDB QEMU Debugging
T GOB SEGGER J-Link Debugging
2 Java Applet
T Java Apphlication
3¢ Wit
5 Unit Plug-in Test
# Launch Group
# Launch Group (Deprecated)

# O5Gi Framework
T. Remote Java Application

g

Fiter matched 22 of 22 items furvert

@ [Cowg ] close

5. Fill the “Executable path” field with the path of the openocd executable available inside your
AutoDevKitSstudio installation

6. Fill “Config option” section according to the board used in the configuration. To identify your configuration file
go to C path:\AEKStudio-2.0\openocd\scripts\board. Here you can find the list of all configuration files. For
example,if you use SPC58xNXxx, put the " -s C:\ {installation folder} \openocd\scripts -f board\ spc58nn-
disp.cfg”

7. Fill the "Executable name" field with your gdb client installed in AutoDevKit studio environment. For example,
“C:\ {installation folder}
\eclipse\plugins\com.st.tools.spc5.tools.gnu.gcc.ppevle.win32_4.9.4.20200908161514\toolchain\bin\ppc-
freevle-eabi-gdb.exe”
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& Debug Configurations
Create, manage, and run configurations

FARX BY v

8. Fill "Commands" with “set mem inaccessible-by-default off”.

Figure 18. Setting configuration fields (1 of 2)

b3

Name: | SPCS8xNix RLA AutoDevKit Studio generic
[irpe fter tex ] ) Main | Debugger ., * Startup % Source = Common 7. SVD Path
T e+ Applcation | OpenOCD Setup A
T C/C+ + Attach to Application & start
OpenOCD locally
& C/C+ + Postmortem Debugger
TC/Ce + Remote Application Executoble path: [C\AUtODevKItStudio 2.2 T\0penocd\bimopenocd exe —————— | Browse.. Voriables...
© Edipse Application Actual ble: [C:\AutoDevKitStudio-2.2. 1\openocd\bin\op ]
[T GDB Hardware Debugging

v [T GDB OpenOCD Debugging
T SPCS828xx AutoDevKit Studio generic

(to change it use the global or workspace preferences pages or the pioject properties page)
GDB port: (3333 |

T SPCSBABx RLA AutoDevKit Studio generic Telnet port: i
) SPCSBECx RLA AutoDevKit Studio generic Td port @
o dtoc RLA AutoDerik Sodko generi Config options: | CautoDevkitstudio 22 Tiopenacdiscripts -1 board\spcsixe disclg  l——— ~
7 GDB PYOCD Debugging )
7 GDB QEMU Debuggi
) GDB SEGGER J-Link D‘imhg Allocate console for OpenOCD Allocate console for the teinet connection
1 Java Applet GDB Chient Setup
T Java Application [¥] Start GOB session
;”m Phogrin T Executable name: [CAAUTOD=AGESIUGI0-2 2 \eclipse\piugins\com st 1o0ls spcs tooks gnu gec ppevie win2_45.4] Browse... Variables -
Junit Phug-in Test L
“ wﬁ,‘:‘, ] ble: CAAtoDevKitStudio-2.2. 1\eclipse\phugins\com.st 1ols spcs tooks g gec ppovie win2_4.9.4.20200908161514\t00
# Launch Group (Deprecated) Other options: | B ]
@ OSGl Framawork Commands: set mem inaccessible-by-default off  ———— ~
T. Remote Java Application
Nememtn Tasmas Y,
Filter matched 22 of 22 items. | Revert Apply
@

9. Fill Initialization “Commands” with:
set architecture powerpc:vle
monitor gdb_breakpoint_override hard
set remotetimeout 200"

10. Uncheck “Enable Arm semihosting”

11. Fill “Run/Restart Commands” with:
monitor gdb_sync
stepi

Figure 19. Setting configuration fields (2 of 2)

Create, manage, and run configurations ﬁ\-

FEYT RIS

t Name: | SPCS8xMNxx RLA AutoDevKit Studio generic
type filter text

1 Main ® Debugger & Startup . ' Source = Common 7 SVD Path
T C/Ce+ Application [ initial Reset. Type: | init ~
T C/Co+ Attach to Application »
mumlmepow«pcvld ‘ o
T C/Ce+ Postmortem Debugger monitor gdb _breakpoint override hard -
T C/C++ Remote Application - s —
© Eclipse Application [ Enable Arm semihosting  f————
T GDB Hardware Debugging Load Symbols and Executable
~ [ GDB OpenOCD Debugging [+ Load symbols
) SPCS82Bxx AutoDevKit Studio generic (® Use project binary: AutoDevKi 221 \SPC58xNxx_RLA STM Test Application\build\out elf
) SPCS8481x RLA AutoDevKit Studio generic i - e Tie 1
) SPCSBEC RLA AutoDeviit Studio generic d kspace... System.. |
7] SPC58xNxx RLA AutoDeviGt Studio generic Symbols offset (hext: | |
T GDB PYOCD Debugging [“]10ad executable
T GDB QEMU Debugging (®) Use project binary AutoDevKitStudio-2 2. 1\workspace\SPC58xNox RLA STM Test Application\build\out elf
7 GDB SEGGER J-Link Debugging -
1 Java Applet O Use fie: L i Workspace... File System... |
7 Java Application Executable offset (hex): |
JUnit Plug-in Test (] Debug in RAM
& Launch Group
+ Launch Group (Deprecated) Run/Restart Commands S
# OSGi Framework (] Pre-run/Restart reset Type:  halt | (ahways executed at Restart)
T. Remote Java Application | monitor gdb_sync ~
stepi < v v
Filter matched 22 of 22 items. Revert Apply
@
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12. Browse to the file path according to the board used in your application.
To identify your file go to C:\AEKStudio-2.0\openocd\svd\spc58 . Here you can find the list of all files. For
example: " C:\ {installation folderfopenocd\svd\spc58\SPC58NNx.svd "

13. Click on Apply and then Debug

Figure 20. Debug
& Debug Configurations o X

PAGRBY v Name:| SPC58xNux RIA AutoDevit Studio generic

type fites text ! Main ® Debugger = Startup % Source = Common | SVD Path .

i Lroas o e e gy e e Vot
T C/C++ Postmortem Debugger e pasc :

TUCe» Remote Application

© Edipse Application

T 608 Hardware Debugging
¥ T GOB OpenOCD Debugging

T SPCS82Bxx AutoDevKit Studio generic
7 SPCSBABI_RLA AutoDevKit Studio generic
T SPCSBECK_ RLA AutoDevKit Studio generic
[T SPCS8xN_RLA AutoDevkin Studio generic

TG0B PyOCD Debugging

T GDB QEMU Debugaing

T GDB SEGGER J-Link Debugging

#% Java Applet

Fiter matched 22 of 22 items e R A/ |
@ o]l oo

3.21 Peripherals view usage
1. From the Window menu, select “Show View”, then “Other...".

Figure 21. Selecting “Other...” view

Window Help
New Window cQ i@ ® e 4Dl
Editor »
Appearance » |
Show View 5 g Ant
Perspective > @ Breakpoints Alt+Shift+Q, B
Navigation > B Console Alt+Shift+Q, C
%5 Debug
Preferences E‘J Debug Shel
} {#  Debug Sources
oo G} Debugger Console
* @brief Returns tt 7 Disassembly
:@retum @] Ererlog Alt+Shift+Q, L
- O  Executables
: Bnetapi 64 Expressions
static wint32_t osalsy JU JUnit
: 0 Memory
_ return osalsystime; i, A,
-_— Alt+Shift+ 0, O
nsble 2 | il Registers| &9 T (%) problems AlteShiftQ, X
pose = Progress
[¢5  Project Explorer
51! Registers
5+ Signals
B4 Templates
6-J Terminal
83 Trace Control
()= Vanables Alt+Shift+Q, V
Ohen. | ArsneQQ
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2. Select “Peripherals”.
3. Click on the “Open” button.

Figure 22. Opening peripherals

87 Show View O b'e

| type filter text

> [= Connections )
v (= Debug
8¢ Breakpoints
35 Debug
Debug Shell
& Debug Sources
ﬂ Debugger Console
== Disassembly
) Executables
6" Expressions
0 Memory
B, Modules
s | {85 OS Resources
™ % Peripherals
! Registers
5% Signals
€% Trace Control J

\‘ | Open N| Cancel

B
==

“Peripherals” view is populated only when debugging. For example, check the “SIUL2” and wait a few seconds.
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How to use the dongle

Figure 23. Peripheral view

gunso!e ! Bin Registers ‘ 4,!' Terminal ‘ E Debugger Cunsnlc‘ 0 Memory E.'E\b Peripherals &2

Peripheral Address Description
[ PRAM_2 0xF40AS000 PRAM
0%, RC1024K_DIG OxF7FBO04D LPRCDIG
0%, RC16M_DIG OxF7FBODOD IRCOSC
[, RTC_API OxF7F24000 RTC_API
1'%, SAR_ADC_10bit_STDBY DxF7E24000 SARADC
1'%, SAR_ADC_12bit 0 OxF7E00000 SARADC
[, SAR_ADC_12bit_1 0xFBEDDD0D SARADC

\ %, SAR_ADC_12bit BO OxF7E3CO00 SARADC

L, O sieL OxFBFDOCOD SIPI
M3 sluLz OxF7FCO000 siuL2
O smpU_1 I} OxFA4014000 SMPU
1%, sscMm OxF7FFS000 SSCM
O%, stcu2 OxF7F44000 STCU2
[1'Z, STDBY_CTU_0 OxF7C34000 SSWU
O%., sT™M2 0xF4070000 STM
O3 SWT.2 OxF4058000 SWT
O%, swr3 OxF405C000 SWT
O% ™m0 OxFADE4000 DM
1%, WKPU OxF7F92000 WKPU
(12, XBAR_1 0xF4008000 XBAR

£

Memory View will open automatically.

Figure 24. Memory view

Eonsole“m Registers|;§'Terminal‘ G Debugger Console_ﬂ Memory 22 |?1 Periphefals|L'.: Problems 4 Search| {2
Monitors 5 X% = sy TR 5 New Renderings..:'\
@ s ] —

Register Address Value
v Esiue OxF7FC0000

~ MA ADR OxF7FC0000
> il MIDR1 OxF7FC0004 0x00000000
> olif MIDR2 OxF7FC0008 0x00000000

Pause debugging execution.

Figure 25. Pausing debugging execution

Source Refactor Mavigate Search Project Run Wind
N-BR|E D mM e R|»T;
Debug 52 | E5 Project Explorer | = B | [d mainc

Expand “MIDR1".
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Figure 26. Expanding MIDR1

\ Cunsule|:'a?H Registers|,§'—| Terminal | Gl Debugger Cor\sole‘ 0 Memory &2 ‘ S Paipherals“f-_ Pmblems| & Senrch‘ [
onitors 4 3 % [, SIUL2: OxFTFCO000 £3 ) & New Renderings...|
@ Register Address Value
v s OxFTFCO000
R ~ & ADR OxFTFC0000
v 1% MIDR1 OxFTFC0004 0x52420602
s MINOR_MASK [3:0] 0x2
8 MAJOR_MASK [7:4] 0x0
s BALL_CONF [ 0x1
& PKG [14:10] 0xl
o’, PARTNUM [31:16] 0x5842
> ofel MIDR2 OxF7FCO008 0xBB004200
Jo1e _nDICEN D ETECONIN Ore DOONOONN
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4 Schematic diagrams

Figure 27. AEK-MCU-SPC5LNK circuit schematic (1 of 3)

USB_FTDI Level Shifters and Connectors
USB_FTDI section.SchDoc Level Shifters_Connectors.SchDoc
USB to JTAG and UART Level Shifters
ITAG @ ITAG
USB
UART (@t UART

Figure 28. AEK-MCU-SPC5LNK circuit schematic (2 of 3)
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Figure 29. AEK-MCU-SPC5LNK circuit schematic (3 of 3)
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5 Bill of materials
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Table 5. AEK-MCU-SPCS5LNK bill of materials

C1,C3,C7,Cs,
C9, C10, C11,
C12, C13, C14,
C15, C17, C19,
C21, C22, C23,
C24, C25

C2,C4

C5, C6

C16, C18, C20

CN1

D1, D2, D3, D4,
D5, D6

L1,L2,L3, L4

P1

P2

R1, R14, R15
R2, R3

R4

R5

R6, R7,R8,
R16, R17, R20

R9, R10, R18,
R21, R22

R11
R12, R19
R13

TP1, TP2

100nF

10u

18p

4u7

Header 7X2
Female

150060GS5504
0

74279267

629105150521

61300311021

N.M.
10R
1k
12k

470

4k7

10k
OR
2k2

N.M.

Capacitor X7R -
0603

Capacitor X7R -
0603

COG Ceramic
Multilayer
Capacitor

Capacitor X7R -
0603

Header, 7-Pin,
Dual row
(6+2.5+10mm)

LED Green

Ferrite Bead
0603 600hm
500mA

WR-COM Micro
USB 2.0 SMT
Type B
Horizontal 5
Contacts High
Current

2.54mm - WR-
PHD Angled Pin
Header, THT,
pitch 2.54mm,
Single Row,
Vertical, 3p

Resistor 0603
Resistor 0603
Resistor 0603
Resistor 0603

Resistor 0603

Resistor 0603

Resistor 0603
Resistor 0603
Resistor 0603

Headers & Wire
Housings C-
Grid SR Vt Pn
6.75
.75/2.90mm Au-
F 1Ckt

WE

WE

TDK

WE

Sullins

WE

WE

WE

N.A

VISHAY
BOURNS
PANASONIC

BOURNS

YAGEO

VISHAY
PANASONIC
PANASONIC

885012206095

885012106031

C1608C0G1H180J080AA

885012106012

SFH11-PBPC-D07-ST-BK

150060GS55040

74279267

629105150521

61300311021

N.A
CRCWO060310ROFKTA
CHPO603AFX-1001ELF.
ERJUO3F1202V

CR0603-JW-471ELF

AC0603JR-074K7L

RCAO060310KOFKEA
ERJH3GOROOV
ERJUP3J222V

N.M.
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TVS1, TVS2,

TVS3, TvS4, EED ressor
20 9 TVS5, TVS6, 3.0V, SOD-882 pp ST ESDAVLC8-1BT2Y
WE-VE,
TVS7, TVSS, VDC=5.0V
TVS9 '
21 1 U1 FT2232HL FT2232HL FTDI FT2232HL-REEL
VERY LOW
USBLC6-2P6, CAPACITANCE
22 1 U2 SOT666 ESD ST USBLC6-2P6
PROTECTION
Low drop
LD1117S33TR, "
23 1 u3 SOT-223 positive voltage ' ST LD1117S33TR
regulator
1K (x16) Serial
M93S46XS, Microwire Bus
24 1 U4 so8 EEPROM With ST M93S46-WMNG6TP
Block Protection
Dual-Bit Dual-
25 3 US, U6, U7 ggﬁl_vczms Supply Bus TI SN74LVC2T45DCTR
Transceiver
Single-Bit Dual-
26 2 us, U9 ggz(m_vmms Supply Bus TI SN74LVC1T45DCK
Transceiver
WE-XTAL
Quartz Crystal,
27 1 X1 12MHz SMT, WE 830108206909
CFPX-180,
12MHz,
+/-10ppm
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6 Order codes

Table 6. Order codes

T R S

USB/JTAG debugger dongle for SPC5 automotive MCUs compatible with
AEK-MCU-SPC5LNK OpenOCD debugger

USB/JTAG debugger dongle for SPC5 automotive MCUs compatible with PLS
AEK-MCU-SPC5LNKU UDE debugger
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7 Board versions

Table 7. AEK-MCU-SPC5LNK versions

Finished good Schematic diagrams Bill of materials

AEK$MCU-SPC5LNKA AEK$MCU-SPC5LNKA schematic diagrams AEK$MCU-SPC5LNKA bill of materials
AEK$MCU-SPC5LNKU AEK$MCU-SPC5LNKU schematic diagrams AEK$MCU-SPC5LNKU bill of materials
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8 Regulatory compliance information

Notice for US Federal Communication Commission (FCC)

For evaluation only; not FCC approved for resale

FCC NOTICE - This kit is designed to allow:

(1) Product developers to evaluate electronic components, circuitry, or software associated with the kit to
determine

whether to incorporate such items in a finished product and

(2) Software developers to write software applications for use with the end product.

This kit is not a finished product and when assembled may not be resold or otherwise marketed unless all
required FCC equipment authorizations are first obtained. Operation is subject to the condition that this product
not cause harmful interference to licensed radio stations and that this product accept harmful interference. Unless
the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit
must operate under the authority of an FCC license holder or must secure an experimental authorization under
part 5 of this chapter 3.1.2.

Notice for Innovation, Science and Economic Development Canada (ISED)

For evaluation purposes only. This kit generates, uses, and can radiate radio frequency energy and has not been
tested for compliance with the limits of computing devices pursuant to Industry Canada (IC) rules.

A des fins d'évaluation uniquement. Ce kit génére, utilise et peut émettre de I'énergie radiofréquence et n'a pas
été testé pour sa conformité aux limites des appareils informatiques conformément aux régles d'Industrie Canada
(1C).

Notice for the European Union

This device is in conformity with the essential requirements of the Directive 2014/30/EU (EMC) and of the
Directive 2015/863/EU (RoHS).

Notice for the United Kingdom

This device is in compliance with the UK Electromagnetic Compatibility Regulations 2016 (UK S.1. 2016 No. 1091)
and with the Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment
Regulations 2012 (UK S.1. 2012 No. 3032).
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Table 8. Document revision history

08-Feb-2024 1 Initial release.
26-Apr-2024 2 Updated Section 3.2: Using the dongle.
26-Aug-2025 3 Updated Section 5: Bill of materials.

UM3303 - Rev 3 page 26/30



‘_ UM3303
,’ Contents

Contents
1 Hardware description. ... ...t i it iasa s rnaan s 3
1.1 Hardware features. . . ... .. 3
2 Hardware configuration........... ... i i s 4
21 (7] o] 0 1=To1 (o ] = 4
2.2 O 5
23 P e 6
24 LE DS . o o 6
3 Howtousethedongle..........c.ooiuiiiiiii i it innn e 7
3.1 PrereqUISItEs . . ..o 7
3.2 Usingthe dongle . ... ... 7
3.21 Peripherals view usage. . . . .. ... 15
4  Schematicdiagrams ...........coiiiiiiiiiiii ittt iana s anaaraeaaaarannnarenns 19
5 Billof materials. ... i i i it 21
LT © ] o 1= g oo T [ 23
7 Board VerSIONS . ...ttt i 24
8  Regulatory compliance information..............ccoiiiiii i e 25
ReVISioN Ristory ... i i e et raa s na i 26
Listof tables ... i i 28
List Of fiQUIres. . ..o i 29

UM3303 - Rev 3 page 27/30



‘,_l UM3303

List of tables

List of tables

Table 1. CONNECIOIS . . . . . . e 4
Table 2. CNT pINOUL . . . . o e 5
Table 3. CNZ2 pINOUL . . . . . 6
Table 4. LEDS . . . .. 6
Table 5. AEK-MCU-SPCS5LNK bill of materials . . . . . . .. ... . e 21
Table 6. Order COAES . . . .. ot 23
Table 7.  AEK-MCU-SPCSLNK VEIrSIONS. . . . . . . e e e e e e e e e e e e e 24
Table 8. Documentrevision history . . . . ... 26

UM3303 - Rev 3 page 28/30



‘_ UM3303
,’ List of figures

List of figures

Figure 1. AEK-MCU-SPCSELNK tOp VIEW . . . . o o e e e e e e e e e e 1
Figure 2. AEK-MCU-SPC5LNK bottom VIew. . . . . . . o e 2
Figure 3. AEK-MCU-SPCS5LNK CONNECtOrs . . . . . . oo e e e e e e 4
Figure 4. Installing OpenOCD drivers (1 0f 2). . . . . .. e 7
Figure 5. Installing OpenOCD drivers (2 0f 2). . . . . . . . 7
Figure 6. SECUMtY MESSAGE . . . o o o et e 8
Figure 7. Device Manager when the UDESTK driver installation is successful .. ........ .. .. .. ... .. .. .. ... ... 8
Figure 8. Generating out.elf fille . . .. ... 9
Figure 9. Debug configurations . . . . .. ... 9
Figure 10.  Selecting a platform . . . . . . 9
Figure 11.  Specifying the out.elf file . . . . . .. . 10
Figure 12.  Create, manage, and run configurations. . . . . . . .. ... .. 10
Figure 13.  Application code exeCution. . . . . . . . . . . .. 11
Figure 14.  Debug perspective . . . . . . . .o 11
Figure 15  Debug configurations . . . ... . . .. 12
Figure 16. OpenOCD debugging . . . . . . o oot e e e e e e 12
Figure 17.  Generating and compiling the elffile . . . .. . . . . 13
Figure 18.  Setting configuration fields (1 0f 2) . . . . ... 14
Figure 19.  Setting configuration fields (2 0f 2) . . . . . .. 14
Figure 20.  DebUg . . . . . o 15
Figure 21.  Selecting “Other...” VIEW . . . . . .. 15
Figure 22.  Opening peripherals . . . . . . ... 16
Figure 23.  Peripheral View. . . . . . 17
Figure 24.  MeMOIY VIEW . . . . . o o 17
Figure 25.  Pausing debugging eXeCUtion. . . . . . . . . . 17
Figure 26.  Expanding MIDR . . . . . .. 18
Figure 27.  AEK-MCU-SPC5LNK circuit schematic (1 0f 3). . . . . .. . e 19
Figure 28.  AEK-MCU-SPC5LNK circuit schematic (2 0f 3). . . . . .. 19
Figure 29.  AEK-MCU-SPC5LNK circuit schematic (3 0f3). . . . . .. .. e 20

UM3303 - Rev 3 page 29/30



‘,_l UM3303

IMPORTANT NOTICE — READ CAREFULLY
STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice.
In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and

ST, the provisions of such contractual arrangement shall prevail.

The purchasers should obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant to ST’s terms and
conditions of sale in place at the time of order acknowledgment.

The purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
the purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2025 STMicroelectronics — All rights reserved
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