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1. Introduction

The MRD8550 platforms (Merlin — Kit & Edge Al — Box) from Mistral are compact, high-performance
edge Al Engine built around the Mistral’s MRD8550 SoC, providing 48 TOPS (Trillion Operations
Per Second) of artificial intelligence (Al) performance. This enables efficient processing of complex Al
and deep learning workloads for on-device edge inferencing. It is designed to deliver high-
speed wireless connectivity and high-accuracy Al and machine-learning inferencing technology,
accelerating the development of innovative, power-efficient, high-computing robots for enterprise,
professional service applications.

Packed with cutting-edge technology, this kit empowers developers to create powerful drone
solutions. Experience exceptional compute performance, seamless Al integration, and precision with
computer vision capabilities.

The MRD8550 platforms include MRD8550 SoM, the core of the Edge Al Box, is a high-compute, Al-
enabled, low-power processor with 12GB LPDDR5X PoP memory, 128GB UFS storage, a dedicated high-
performance Computer Vision Engine for video analytics, on-board wireless connectivity, and multiple
PMICs for power supplies. The MRD8550 platform integrates a powerful Image Signhal Processor and
provides various peripheral connections such as 8 MIPI CSI cameras, an HDMI Camera, USB 3.0 ports,
a Micro USB port for debugging, 2x Gigabit Ethernet ports for wired connectivity, 5G modem and LR-
Wi-Fi for Wireless connectivity. It also integrates an expandable SD card slot for additional storage.

The MRD8550 Merlin Kit from Mistral is an advanced drone controller built around the

Mistrals MRD8550 SoC and CubePilot’s Cube Orange+. Designed with power efficiency in mind,

it ensures longer flight times without compromising performance. Explore the skies and

revolutionize the drone industry with our optimized development kit — your gateway to a new era of

MRD8550 Merlin kit delivers high-speed wireless connectivity and high-accuracy artificial intelligence
(Al) and machine-learning inferencing technology to facilitate accelerated development of innovative,

power-efficient, high-computing robots and drones for enterprise, industrial, and professional service

applications.

The MRD8550 Edge Al — box is highly integrated, modular form-factor design tailored for robotics
developers, drone manufacturers, and system integrators, empowering users to build intelligent
machines customized to their requirements. The kit is meticulously engineered for effortless
integration directly into your designs!

This MRD8550 platform also includes multiple software options including support for embedded Linux
and a reference Root Filesystem from Ubuntu. The kit supports Linux Kernel 5.15, Ubuntu, and ROS;
and includes a suite of software packages for implementing various applications such as Al/ML, Neural
Processing, Auto Pilot, Navigation, Machine Vision, Multimedia and User Interface among others.

This document provides the instructions to set up the MRD8550 platform and procedure to program
the OS image into the on-board flash memory.

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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2. Overview

The Mistral MRD8550 SoM is based on Qualcomm’s QCS8550 processor. The MRD8550 platforms
provides high-performance computing platform for precise artificial intelligence (Al) and machine-
learning inferencing technology to facilitate the accelerated development of innovative, power-
efficient, high-computing robots and drones for enterprise, industrial, and professional service
applications. It offers readily deployable SDKs, Ubuntu Root-FS and tools for product development to
facilitate quick prototyping and proof-of-concept evaluations. Additionally, this kit includes high
performance connectivity interfaces making it an ideal platform for connected Edge device in 10T,
Drones and Robotics.

Figure 1: MRD8550 Merlin Kit .

Figure 2: MRD8550 EDGE Al BOX

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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Figure 3: MRD8550 MERLIN KIT LR WIFI

This document provides multiple procedure for updating / programming the OS image in the
embedded flash memory. Depending on the current state of the board, either of the following
procedure could be adapted.

1. For a working board that boots normally:
o Follow Section 5.2: “Setting up MRD8550 Platform in QDL/EDL Mode — ADB
Commands". This does not require opening the device enclosure.
2. For aboard that is not booting (or no USB ADB access):
o Follow Section 5.3: "Setting up MRD8550 Platform in QDL/EDL Mode -
FORCE USB BOOT". This requires opening the device enclosure to access the buttons.
3. For users with PCAT tools on a Windows PC:
o Refer to Section 6: “Windows Host PCAT Configuration and Programming".

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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3. Programming Accessories
Basic Accessories required for programming MRD8550 Platforms:

Basic Accessories:

DC Adapter with chord

Custom B2B power cable with DC Jack
USB Type-C cable

Micro-B USB Cable

PwnNPE

Note: Micro-B is not included with Basic Kit.

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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4. Platform Setup

Power Connector

USB Type-C Port Micro-B USB Port
(ADB and Display) (Debug Console)

Figure 4: MRD8550 Merlin Kit Host PC Connectors

Micro-B USB Cable
Debug Console

Type-C Cable (DP & ADB)

Power Cable

Figure 5: MRD8550 Merlin Kit Connection

1. Connect the DC adapter using Power cable to J6
2. Connect a USB Type-C cable to J2 (adb connection)
3. Connect a Micro-B cable to J1 (Debug console)

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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Figure 6: MRD8550 Merlin Kit connection to Host PC
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5. Ubuntu Host PC Programming with Script

5.1 Ubuntu Host PC ADB and fast boot installation

To install the necessary ADB and Fastboot tools on the Ubuntu host system, execute the
following commands in the terminal:

S sudo apt-get update
S sudo apt-get install android-tools-adb android-tools-
fastboot

5.2 Setting up MRD8550 Platform in QDL/EDL Mode — ADB commands

Note: This method is applicable only if the Merlin-Kit is booting correctly and ADB
communication is functional. If the device is not booting or ADB is not responsive, please
refer to section “FORCE_USB_BOOT".

1. Connect the MRD8550 platform to the Ubuntu host PC using a USB Type-C cable.

2. Open a terminal on the host PC and execute the following commands:

S adb root
S adb reboot edl

5.3 Setting up MRD8550 Platform in QDL/EDL Mode — FORCE_USB_BOOT

Note: Use this method if the MRD8550 platform is not booting or ADB communication is
not available.

1. Disconnect both the USB Type-C cable and the Power cable from the Merlin Kit.

2. Press and hold the SW5 switch on the main board, labelled
SDM_FORCE_USB_BOOT.

3.  While holding the switch, reconnect the Power cable to power up the Merlin Kit.
4. Connect the USB Type-C cable between the Merlin Kit and the Ubuntu host PC.

5. Verify the device has entered EDL mode using one of the following methods:
Terminal Command: Run /susb and check for the following entry:

>> Qualcomm, Inc. Gobi Wireless Modem (QDL mode)
PCAT Tool: Confirm device detection with the following entry:

>> Qualcomm HS-USB QDLoader 9008 (COMXxXx)

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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6. For accessing Boot Logs, connect a Micro-B USB cable between the Merlin Kit and the
host P

Power connector

Type-C Cable

Figure 7: MRD8550 Merlin Kit FORCE-QDL SW5 Press

Power connector

SW5 Hold

Type-C Cable

Figure 8: MRD8550 Merlin Kit SW5 Hold and Power Up

5.4 To confirm that the Merlin Kit has successfully entered EDL (Emergency Download)
Mode, Run the command 1susb in terminal of Host PC.

Observe Qualcomm device entry mentioned with “(QDL mode)”

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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hub

el Modem (QDL mode)
s 1déb:00C nux Founc on ) root hub
mistral@LAP666U

Figure 9: Ubuntu Host PC Merlin Kit QDL mode

check 5.5 Flat build image extraction and programming

1. To obtain the latest Flat Build Package for the MRD8550 platform, register to the Mistral
website and download the latest flat build package for your hardware.

2. Extract the contents by running the following command in the terminal:

s unzip flatbuild package.zip

mistral@LAP&66U:
Archi flathu

inflating:

Figure 10: Ubuntu Host PC Flat build Package zip file extraction

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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5.6 Programming the Merlin-Kit

The MRD8550 can be programmed using the provided ubuntu_flash_flat.sh script, which
automates the flashing process.

Execute the script with the required parameters in the terminal of host pc.

$ sudo chmod +x ./ubuntu flash flat.sh

$ sudo ./ubuntu flash flat.sh -x

rawprogram unsparse(.xml,rawprograml.xml,rawprogramz.xml ,rawpr
ogram3.xml, rawprogram4.xml ,rawprogramb.xml,patch0.xml,patchl.x
ml,patch2.xml,patch3.xml,patch4.xml,patch5.xml -i ./ -f

xbl s devprg ns.melf -s ufs

Figure 11: Ubuntu Host PC Programming

Once the flashing process is complete, a confirmation message “{All Finished Successfully}”
will be displayed in the terminal, indicating that the image has been successfully
programmed to the MRD8550 platform.

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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6. Windows Host PC Programming with PCAT Tool

1. Follow the one of the methods to set up the device in QDL/EDL mode

a) Setting up MRD8550Platform in QDL/EDL Mode — ADB commands
(Please refer Section 5.2)

b) Setting up MRD8550 Platform in QDL/EDL Mode — FORCE_USB_BOOT
(Please refer Section 5.3)

2. Extract the downloaded flat build zip package.

@ @p = 0] T Sort - = View - @ Extractall
Name
4 = Extract Compressed (Zipped) Folders
~ Today
= flatbuild_le1.0_2025031 107:1 (&) 22% complete - x
Selel
" flatbuild_le1.0_20250311075 Copying 592 items from flatbuild_le1.0_20250.. te flatbuild_le1.0_202503...
Filesy  22% complete " X
User{
Speed: 96.2 MB/s
Name: system_10
Time remaining: About 20 seconds
Items remaining: 523 (1.81 GB) ‘
- Fewer details
Next Cancel
Figure 12: Compressed Flatbuild Extraction
3. Click on CONNECT A DEVICE option to select target for programming
MRD8550 Merlin-Kit Programming Guide Revision 1.0
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Product Configuration Assistant Tool [PID: 13048]

O Configuration

@E] N
k Crash Collection

|oc ollection

<> xQCN Operations
Qf perations Memory Dump Path

<> EFS Explorer IC:\ProgramD ata\Qualcomm\PCAT\AddOns\CrashCollection\MemoryDumps\FF15178F| BROWSE

<> MEBN Download Memory Dump Progress N 000 %
~ Service Programming “
Device Identifiers O Download memory dump files for only these region names

REGION NAME
Double click a row to add/edit/delete
a region name. Press <Enter> or <Tab>
Roaming to enter data
cellaneou
~ Software Download
Download

Flatten MetaBuild

Figure 13: Device Connect option

4. Select the Qualcomm HS-USB QDLoader 9008 port to connect to the board
3& Product Configuration Assistant Tool [PID: 13048]

<» Crash Collection
© configuration

5 LAP000666 Mamar Puimn Bath

CONNECT A DEVICE

<> MBN Dowr DEVICE DESCRIPTION DEVICE TYPE | QC SERIAL ID ADB SERIAL ID 000 %

v
~ Service P nming nm e Unik Unknown “

Qualcomm HS-USB QDLoader

dd/edit/delete
Enter> or <Tab>

CANCEL

TIME

Figure 14: Target selection
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5. Select the following configurations and packages as follows
1. Meta / Flat build: select the latest extracted flatbuild folder as shown.
2. Device programmer: select the xbl_s_devprg_ns.melf file in the respective flat build.

3. Memory Type: Select the Memory Type as MEMORY_TYPE_UFS.

3% Product Configuration Assistant Tool [PID: 13048] Setl Viev Help
€] ¢ REBOOT
Add-Ons <> Software Download
<> Crash Collection B 4+ 4+ ¥ 4 @ B Q Configuration
<> xQCN Operations

Meta/Flat Build

<> EFS Explorer C:\Users\siddharth k\Downloads\flatbuild_002\flatbuild_le1.0_20250311075724\output\flatbuild\ufs BROWSE
Device Programmer

~ Service Programming C:\Users\siddharth.k\Downloads\flatbuild_003\flatbuild_le1.0_20250311075724\output\flatbuild\ufs\uxbl_s_devprg_ns melf BROWSE

<> MBN Download

Device Identifiers Signed Digest

o o ]

SIM Lock Chained Digest

: | _smowse |
Roaming

Miscellaneous Memory Type Product Flavor Slot
I ~ Software Download

Download RAW PROGRAM

flatbuild_( E C 0 075 outp S E E atbuild_le1 0 output
Flatten MetaBuild
\output
\output
\output
atbuild lel \outout

TYPE
Jul 29, 2 1 STATUS [ Device Programmer - C:\U \siddharth.k\Downloads\flatbuild_e62\flatbuild_le1.0_
20250311075724\output\flatbuild\ufs\prog_firehose ddr.elf ]
Jul 29, 2025 1 STAT! Getting rawprogram and patch il uildType - FLATBUILD
Jul 29, 2025 12:5 STATUS Getting rawprogram and patch files. BuildType - FLATBUILD

Figure 15: Flat build selections

6. Scroll down and click on DOWNLOAD

36 Product Configuration Assistant Tool [PID: 13048] View Help
€ ¢ REBOOT
Add-Ons <> Software Download
<> Crash Collection B + £ % 4 @ © Configuration
<> XQCN Operations Je1.0.20250311075724\output\flatbuild\ufs\xbl_s_devprg_ns meif | rowse |

<> EFS Explorer signed Digest

£ WOl Dowsiond | _eeowse_|

 Service Programming Chained Digest

Memory Type Product Flavor
T T C—

Roaming RAW PROGRAM PATCH

Misceilane

l v Software

Download

Flatten Met

TIME TYPE
Jul 29, 2025 STATUS
Jul 29, 2025 : S S " 0 y _sector="157706" physical_partition_number="0"
num_partition_sectors="32256" readbackveri false" filename="system_4.img
SECTOR 96" label
Jul 29 :159:44 STATUS

Figure 16: Download flat build to target
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7. Once Programming is completed Build loaded successfully on the Device

'COM23) [Unknown)]

Add-Ons < Software Download

<> Crash Collection B 4+ &£ ¥ 4 @ @A

© Configuration
<> XQCN Operations C:\Users\siddharth k\Downloads\flatbuild_003\flatbuild_le1.0_20250311075724\output\flatbuild\ufs\xbl_s_devprg_ns melf BROWSE

<> EFS Explorer Signed Digest

i | _eeowse |

v Service Programming Chained Digest
[ wovse |
Memory Type Product Flavor Slot

RAW PROGRAM PATCH

100 %

7777777777777/

- Qualcomm HS-USB
E_SAHARA_DOWH 5 o Backup and Res

& LAP000666

Figure 17: Downloading successful

7. Fastboot Programming
1. Host PCsetup
a. Windows Host PC adb and fastboot installation

Download platform tools for Windows from the link provided below.

https://developer.android.com/tools/releases/platform-tools

b. Ubuntu Host PC adb and fastboo-t installation
Use the commands below to install adb and fastboot.
S sudo apt-get update

S sudo apt-get install android-tools-adb android-tools-
fastboot

MRD8550 Merlin-Kit Programming Guide
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2. Merlin Kit fastboot mode set
a. Fastboot mode set using adb commands

e Connect the device over adb, verify the device presence in adb

mode$S adb devices

e Enter as aroot user
S adb root
e Enter into fastboot mode

S adb reboot bootloader

e After few seconds, check the device presence in fastboot mode

S fastboot devices

b. Fastboot mode set using VOL- key
e Disconnect the Type-C and Power cable
e  Press Vol- Key/SW3 switch

e Reconnect the Type-C and Power Cable while holding the SW3

Once the device is present in fastboot mode, run the following command for fastboot
programming/flashing.

5 fastboot flash <partition name> <file name>

Example: Boot image flash

5 fastboot flash cdt falcon-kit cdt.bin
s fastboot flash dtbo a dtbo.img
5 fastboot flash boot a boot.img

Once flash is completed, reboot the device to boot the flashed images

S fastboot reboot

MRD8550 Merlin-Kit Programming Guide Revision 1.0
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8. Verification of Programming with Boot Logs

1. Power on the Merlin Kit by supplying power through the standard power input.
2. Monitor the boot process via the serial debug console using the Micro-B USB connection.

o Open a serial console (e.g., Minicom) with the correct device node and baud rate
(115200).

3. Observe the boot logs. A successful boot will be indicated by system messages followed by
the appearance of a login prompt, typically shown as “kalama-login: “

After successfully flashing the image, follow the steps below to verify that the Merlin Kit
boots correctly and reaches the login prompt.

Welcome to minicon

UFTIUH" I18n
F||P-— f I

Pr CTRL-A Z for

Welcome to minicom 2

Figure 18: Merlin Kit Initial Boot Logs
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file or dir

ERR:pid=515
15

Figure 19: Merlin Kit Complete Boot Up and Login Prompt
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9. Additional Assistance
Please contact our support team for further assistance:

Phone India: +91-80-4562 1100

Email: info@mistralsolutions.com

Web: https://mistralsolutions.com/MRD8550-Merlin-Drone-Controller

Note: Information contained in this document is subject to change
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