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1   Overview

Programming multiple targets in a row is generally a complex and time-consuming task. In this application note,
MCU-Link and LinkServer, which is both our low-cost debugging solution is introduced to program the multiple
targets in parallel on a Windows machine. It results in a simpler and time-saving task.

2   System architecture

Let us assume that there are three targets to be programmed at the same time.

Figure 1 shows the system diagram to program multiple targets in parallel. One MCU-Link is needed for every
target.

MCU-Link is a powerful and cost-effective debug probe that can be used seamlessly with MCUXpresso-IDE.
MCUXpresso for Visual Studio Code is compatible with the third-party IDEs that support the CMSIS-DAP
protocol. MCU-Link includes a USB to UART bridge feature (VCOM) to provide a serial connection between the
target MCU and a host computer.

In this system, LinkServer on the host computer handles three MCU-Links in parallel. LinkServer is a utility for
launching and managing GDB servers for NXP debug probes, which also provide a command-line target flash
programming capability.

Figure 1. Program multiple targets in parallel

3   Create binary image in MCUXpresso IDE

The binary image generated by MCUXpresso IDE is downloaded to each target. To generate the binary image
after building, uncomment out

arm-none-eabi-objcopy -v -O binary "${BuildArtifactFileName}"
${BuildArtifactFileBaseName}.bin in the post-build settings as shown in Figure 2.
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Figure 2. Post-build settings

You can confirm that the binary image is generated from the execution file as shown in Figure 3.

Figure 3. Binary image generated from ARM executable format

4   LinkServer script

Some scripts are needed to handle multiple MCU-Link targets parallelly by LinkServer. In this section, two batch
files (program_all_probes.bat and program_probe.bat) associated with this application note are explained.

At first, all probes connected to the host computer are shown below by a low-level command, called
probelist:

C:\nxp\LinkServer_1.5.30\binaries>redlinkserv --commandline
redlink>probelist
Index = 1
Manufacturer = NXP Semiconductors
Description = MCU-LINK on-board (r0E2) CMSIS-DAP V3.133
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Serial Number = FDNX2FVTNFTVJ
VID:PID = 1FC9:0143
Path = 0002:000a:00
redlink>exit

To identify a probe among multiple probes on a host computer, use the corresponding serial number of the
probe.

A target can be programmed by identifying the probe. An example command is given below:

…
…

C:\nxp\LinkServer_1.5.30>LinkServer flash --probe FDNX2FVTNFTVJ MIMXRT1176xxxxx:MIMXRT1170-EVK load
 --addr 0x300
00000 C:/Users/<userID>/Downloads/evkbmimxrt1170_hello_world_demo_cm7.bin --erase-all
INFO: Exact match for MIMXRT1176xxxxx:MIMXRT1170-EVK found
INFO: Selected device MIMXRT1176xxxxx:MIMXRT1170-EVK

Wc: VTOR = 0x30002000
Wc: Set DEMCR = 0x010007F1
Wc: ============= END SCRIPT ===========================

Note:  –-erase-all can be omitted for optimization.

In the batch file program_all_probes.bat, probelist is used to get the serial number of the probes and the
batch file program_probe.bat is started as a new process.

An example script is given below:

set DOWNLOAD_BIN=./evkbmimxrt1170_hello_world_demo_cm7.bin
set LINKSERVER_BIN=C:/nxp/LinkServer_1.5.30
(
    echo probelist
    echo exit
) | "%LINKSERVER_BIN%/binaries/redlinkserv" --commandline | findstr "Serial Number" > probelist.txt

for /f "tokens=4 delims= " %%A in (probelist.txt) do (
    echo Probe %%A found.
    start program_probe.bat %%A "%DOWNLOAD_BIN%" %LINKSERVER_BIN%
    timeout 3 > nul
)

You can erase, program, and verify the flash in the identified target by the batch file program_probe.bat. An
example script is given below:

%3/LinkServer flash --probe %1 MIMXRT1176xxxxx:MIMXRT1170-EVKB load   --addr 0x30000000 %2 --erase-
all   > probe_%1.log 2>&1
%3/LinkServer flash --probe %1 MIMXRT1176xxxxx:MIMXRT1170-EVKB verify --addr 0x30000000 %2

>> probe_%1.log 2>&1
exit 0

5   Running the demo

To run the demonstration, perform the following steps:

1. Install LinkServer version 1.5.30 on the host computer.
2. Connect a USB cable between the host computer and the OpenSDA USB port on an arbitrary number of

RT1170-EVKB.
3. Run the batch file program_all_probes.bat.

All probes are automatically detected. New windows are opened as the same number of multiple probes shown
in Figure 4.
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An example script detecting the connected multiple probes is given below:

>program_all_probes.bat
Probe F0NU2JRCKEWYT found.
Probe FDNX2FVTNFTVJ found.
Probe 0P0NJTEBAJR1G found.

Figure 4. New windows are opened as the same number of multiple probes

Windows disappear automatically after erase, program, and verify operations. The logs are saved in the ./
probe_{serial number}.log file. Verify succeeds if the demo runs correctly.

Observation: In the experiment, it is observed that the processing time is about three times faster than serial
programming, when three targets are connected as shown in Table 1:

Programming Processing Time [s]

Serial 424

Parallel 150

Table 1. Serial programming versus Parallel programming

6   Conclusion

MCU-Link and LinkServer can be used to program multiple targets in parallel. It can be extended to other
platforms like MacOS or Linux.

7   Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2024 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:
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1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

8   Revision history

Table 2 summarizes the revisions to this document.

Document ID Release date Description

AN14402 v.1.0 18 October 2024 Initial public release

Table 2. Revision history
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