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NUCLEO-F746ZG Hardware Description

 The STM32 Nucleo-144 board provides an affordable and
flexible way for users to try out new concepts and build
prototypes by choosing from the various combinations of
performance and power consumption features, provided by the
STM32 microcontroller

Key features
*  STM32 microcontroller in LQFP144 package
* 3user LEDs
« 2 user and reset push-buttons
* 32.768 kHz crystal oscillator
* Board connectors:
- SWD
— Arduino™ Uno V3
— ST morpho
* Flexible power-supply options: ST-LINK, USB VBUS or external sources

* On-board ST-LINK debugger/programmer with USB re-enumeration

capability: mass storage, Virtual COM port, and debug port

*  Comprehensive free software libraries and examples available with the
STM32Cube MCU Package

« Support of a wide choice of Integrated Development Environments (IDES)
including IAR™, Keil®, and GCC-based IDEs

« External or internal SMPS to generate Vcore logic supply
+ Ethernet compliant with IEEE-802.3-2002
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NUCLEO-F7462G

Hardware Overview
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D Arduino UNO R3 connector D Ethernet RJ45 connector

Latest info available at www.st.com
NUCLEO-F746ZG




Software description

The X-CUBE-IOTA1 expansion software package for
STM32Cube runs on the STM32 and includes middleware to
enable the IOTA Distributed Ledger Technology (DLT) functions.

The IOTA DLT is a transaction settlement and data transfer layer
for the Internet of Things (loT). IOTA allows people and machines
to transfer money and/or data without any transaction fees in a
trustless, permissionless and decentralized environment. This
technology even makes micro-payments possible without the
need of a trusted intermediary of any kind.

The expansion is built on STM32Cube software technology to
ease portability across different STM32microcontrollers.

The software comes with sample implementations to use the
IOTA middleware on a NUCLEO-F429ZI or NUCLEO-F7462G
development board.

Key features

« Complete middleware to build IOTA DLT applications
for STM32-based boards

+ Easy portability across different MCU families, thanks
to STM32Cube

+ Examples to help understand how to develop an IOTA
DLT application

* Includes the STM32CubeMX project file (.ioc) for the
graphical visualization of the STM32 microcontroller
pins, peripherals and middleware configuration

* Free, user-friendly license terms
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X-CUBE-IOTA1
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Setup & demo examples
HW prerequisites G

* 1 x STM32 Nucleo-144 development board with STM32F746ZG/STM32F429Z1 MCU
(NUCLEO-F746ZG/NUCLEO-F429Z7I)

+ 1 x USB type Ato Mini-B USB cable
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Setup & demo examples

SW prerequisites

« STSW-LINKOQO9: ST-LINK/V2-1 USB driver
« STSW-LINKOQO7: ST-LINK/V2-1 firmware upgrade

« X-CUBE-IOTA1
» Copy the .zip file content into a folder on your PC

« The package contains the source code examples (Keil, IAR EWARM, System Workbench for
STM32) compatible with NUCLEO-F746ZG (or NUCLEO-F429ZI)

+ Serial line monitor — e.g., Tera Term
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X-CUBE-IOTAL
Setup Overview —

X-CUBE-IOTA1
0 Go to www.st.com
_htrnresc
Find Documentation < Docs .
,l X-CUBE-IOTA1 Drivers ~ BSP, HAL and drivers
Middlewares _ IOTA, Keccak, LwIP, FreeRTOS Libs
life.augmented Il' - e Projects ~ Application example
3 ;I e ; .-"A <
s % =gl . readme.tit
- 'bs - "1
' Download and unpack || Release_Notes.htm|

e . \Projects\STM32F746ZG-Nucleo\Applications\IOTA-LightNode

Evaluate using serial line Dz KEI L @IAR l a

monitor — e.g. Tera Term Tools by ARM SYSTEMS

9C6 &
(5 )

A

Build/Flash and Run the project
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X-CUBE-IOTA1

Installation procedure —

* Plug the Ethernet cable
« Connect the STM32 Nucleo board to your PC

w S5TM32CubeExpansion_|OTAT_V1.0.1
_htmresc

Documentation

¥ Drrivers
¥ Middlewares
hd Projects

> STM32F42971-Mucleo
From the software package

drag and drop the *.bin (in

_ Binary folder) on STM32
W IOTA-LightMode . b e Mew Volume (B
Nucleo drive

v STM32F7467G-Mucleo

W Applications » g Windows ()

EWARM
? Inc

MDKE-ARM @ F.q’ o
> Src i. r:% f‘ﬂ;:;“; .'«

» SW45TM32
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Setting Light Node Account

Tera Term: Serial port setup b4
port
Baud rate:
Data; 8 bit w Cancel
Parity: none W
Stop: 1 bit v Help
When pressing the RESET User button on STM32 board, Flow contral:  [ToRET0
you can see the initialization phase (i.e., IP address setting).
Then, you are advised to type a new seed (i.e., the Transmit delay
password for your wallet). The seed should be 81 characters msec/char pEceline
long (‘9, A-Z’).

Configure the serial line monitor

M COMT4 - Tera Term VT
Eile Edit Setup Control Window Help

valid IP...

192.168.0.181
255 .255.255.8
192.168.8.1

Your default SEED:

SIL K0S BRMI E?N TAF FiY JZE 2UU FDQ
JOM PST YOC QEZ UPK AMF CDX HJM FUX¥
FEZ 20 HRU ZRU JOU LS9 E?R QDU UIO

Do you want to keep it? <¥-/N> vy

"l Pil'ess any key to continue.
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Main Menu

After creating your seed, the screen is
refreshed with the list of the main
functionalities.

M COM14 - Tera Term VT
File Edit Setup Contrel Window Help

. Check vour balance;

. Create a B—value transaction;
. Create a transfer;

. Other functions;

Choose one of the options: |

Ly
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Check your balance

By choosing option 1. from the main menu, the total amount of iotas
(wallet balance*) along with the total balance for each security level are
printed out. This information is returned by the Full Node.

The current implementation generates a set of 50 addresses for each
security level.

T COM14 - Tera Term VT

File Edit Setup Control Window Help

BALANCE CHECK

Getting the balance from vour addresses... (only 58 addresses of each security level)

—» Balance on security level 1:
—>» Balance on secuprity level 2:
—» Balance on security level 3:

—» Total balance on the account:

Prezs any key to continue.

* Please, refer to this tutorial describing how to mine iota for your wallet.
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https://medium.com/@anhdres/how-to-mine-iotas-while-you-do-normal-stuff-with-your-computer-cfa98c47dbcf

O-value transaction (1/2)

By choosing option 2. from the main menu,
you can make a 0-value transaction.

Choose an address

Y COMI4 - Tera Term VT
File Edit Setup Control Window Help

ZERO UALUE TRANSACTION

Default: OTPOLDUBZ?YURGKJHIZNUARZNCH? ROUYEYLAZPYBHUXPEUKURAJFFOENUTHPQQZLMGI XY GGEPLHJHKI JYBB
Enter a message Do you want to use this address? YN

T COMI4 - Tera Term WT
File Edit Setup Control Window Help

ZERO UALUE TRANSACTIO

Enter the message:
MyMeszage

You entered: '"MyMeszzage'
Use thiz message? (Y-N> B

VI COM14 - Tera Term VT
File Edit Setup Control Window Help

ZERO VALUE TRANSACT

Choose whether:

- Execute local or remote PoW
[Address]

- Broadcast the transaction OTPOLDUB?Y URGKJM? NUARZNCM?ROUY EYLAZPY BHVA PSUKURA JFFOENUTMPQQZLMGI XY GGBPLHJMEI JY BB
. . [Messagel {in trytes?
- Reattach the transaction (currently disabled) Eiihlaldelosielaly

[Tagl
MYTAG?999999999999999999979

+:

Do you want to use local PoW? (Y/N> vy
Do you want to bhroadcast your transaction? (Y /N> y
Do youw want to reattach your transaction after 108 minutes? (¥Y/N> n

) : Local (diverd>
yes
disahbled

augmented Proceed with these options? (Y/H>




O-value transaction (2/2)

Check the transaction finalization

[Signature ~ Messagel (first 81 chars>
[nEEHDHBEGGDGDPGUGTG?99999999999999999999999999999999999999999999999999999999999999...
ress
[uOEPO%DUB?TURGHJH?NHHRZNGH?ROUTETLHZPYBHUHPSUHURHJFFOENHTHPQ@ZLHGIH?GGBPLHJHHIJ?BB
alue
eI e99999999Y
[Ohzolete tagl
GATAG? 22229929 9999999999999%
[Timestamp]
EXDCYO0QPF
[Current indexl]
99999999
[Last index]
99999999
[Bundle hashl
DQGETAKAUZAZKHUWT 2UT I BZH? 20X QU BZWWFHGLEZFJFAI LASHNJUKT COUSLIDJILEOI YDUQKCBZ? KLAY X
[Trunk transzactionl
BEJQHETHET PTHWUUANS GRPPFCOKOEUPLJLINJI WHRMET STESOXOERM?NOI GFRIAZAS?YQHNHEAXAWOA T 229
[Branch transactionl
[TBPgQHHTNETPTNHUUHNSGRPPFGOHOEUPLJLINJIHNRHETETEEOHOERH?NOIGFRIHZHS?QNHEHHHHOH????
ag
MYTAGZ 2229999 99999999999999
[Attachment timestampl ¢(—-LB-UB>
¥YFICYOQPF
999999999
MMMMMMMMM
[Honcel
DARUUUSBI GGUJJSFDEFA I KRLMYWY

Tranzaction hash:
JHEMJT2AEMQEUTYSHLHJFY IHZAQX LI RMAQS PEY WY TS QS FDHUZGOY JDZS ZEUWGYYEI HHEX ZCDQMEL A 2999

Broadcasting... done?

Press any key to continue.




|OTA Transfer (1/9)

By choosing option 3. from the main menu,

you can make a iota transfer Choose the number of receivers

VT COM14 - Tera Term VT

File Edit Setup Contrel Window Help

How many receivers? 1
fou choze: 1

Enter the receiver address Confirn? <¥/N> Il

M COMI4 - Tera Term VT l}
File Edit Setup Contrel Window Help

—— RECEIVER 1 —

Enter an address:ETCOOTUOKAGHAJUSFETIWSUYREGCLAZFIDPF?BFIAPHERT QDULGT I JYDUNS CGGZE BEFHEDMUNDO2OTHMY Z
You entered: HTCOOTUOKAGMAJUSFSTIWSUYXSGCLAZFIDP?BFIAPHXRT QDUWGT I JYDUNSCGGEZXEFFHE DHUNDOZ?OTNMYZ

Is this address correct? (¥Y/N> B

W COMI4 - Tera Term VT

. File Edit Setup Contrel Window Help
Choose the amount of iota to be transferred

—— RECEIVER 1 ——

Address: HTCOOTUOKAGHMAJUSFST IUSUYHSGCLAZFI DPYEFIAPHERT QDAMMQT I JY DUNS CGGZEBFFHS DMUNDOYOTHMYZ
How many iotas? 6@

You entered: 6Hi

[_l- Is this value correct? [
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|OTA Transfer (2/9)

Choose the security level (set of addresses)
with a balance allowing the selected transfer

T COM14 - Tera Term VT

File Edit Setup Control Window Help

Input addresses security level: 1

S.an.

[Pressz any key to continue.

Type a message for the output transaction
(identifying the receiver)

T COM14 - Tera Term VT
File Edit Setup Control Window Help

- Qutput 1 -

[Address] XTCOOTUOKAGHAJUSFSTIWSUYXSGCLAZFIDP?BFIAPHEXRTGQDWUGT I JYDUNS CGGZE BFFHSDMUNDO2OTNMY Z
[Ualue] 6@i

Enter the message:

TxOutput

Type a Tag for the output transaction

T COM14 - Tera Term VT
File Edit S5etup Control Window Help

Qutput 1 —
[Address ] HTCOOTUOKAGMAJUSFET IWSUYXSGCLAZFI DF?BFIAPHARTGDWAGT I JYDUNS CGGEZX BFFHEDMUNDOZ?OTNHY Z
Waluel bHi
[Hessage]l TxOutput

[_l- Enter the tag Conly capital letters>:TROUTH
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|OTA Transfer (3/9)

Choose a Tag for the input transaction
(identifying the sender)

Y COMI14 - Tera Term VT
File Edit Setup Control Window Help

— Qutput 1

[Address 1 XTCOOTUOKAGMAJUSFETIWSUY XS GCLAZFIDP?BFIAPHERT QDUWQT I JYDUNSCGGZEEFFHSDMUNDO?OTHMY Z
[Valuel 601

[Message ]l TxOutput

[Tag]l TEOUT9999999999999929992999

— Input 1

E%dgress} gal?OLDUB9YURGHJI"I?NWRRZNCH?ROU':'E'L'LHZP'L'BHUHPSUI{URHJFFOEN'.-JTI"IPQQZLI‘IGIHYGGBPLHJI‘I]{IJ&'BB
alance i

Enter the tay Conly capital letters):TRINE

Y COMI14 - Tera Term VT
Eile Edit Setup Control Window Help
Choose whether:

- Execute local or remote PoW Do you want to use local Pol? (¥/N> vy
_ ; Do you want to broadcast your transaction? (¥Y-N> y

Broadcast the transac_tlon Do you want to reattach your transaction after 18 minutes? (¥~/N> n
- Reattach the transaction (currently

disabled)

Poll: Local (diver>
Broadcast: yes
Reattach: disahled

these options? {Y-N> |}

Ly
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|OTA Transfer (4/9)

Check the input transaction finalization

Proceed with these options? (¥Y/H) y

Performing Poll. .. done?
Transaction 1 » 1

[Signature ~ Messzagel <first 81 charsd
P2YHCEKHEDBEMY EGULT ZDFHCDEWES RHHHLHYK2 RZBI KAGY CLES RUHONY FRWULE JCHAUQHEL2UGQGTPHGIC. . .
[Address ]
OTPOLDUB?YURGEJH?HUARZHCHY ROUY EY LAZPY EHUE PSUKURAJFFOENUTHPQQEZLHGI BY GGBPLHJHKI JYBE
[Valuel
UY99999999999999999999999949
[Ohzolete tagl
YZIN?9999999999999999999999
[Timestamp]l
FHEWI KOGFPF
[Current index]
A99999999
[Last index]
A99999999
[Bundle hashl
ZJUFJHHHLRBBLG?LOZS PABGKBLS FUY R QEUFQJFUBI G2 BEKCUU Z00J9 KULTUS GJA I EDQT JAYPUTUAOKIXHIC
[Trunk transactionl
UWIFAARUYDUTAGANBHQAEDEKEPQHHUKEGUHUMOUKCTHEE DLEFMI EJJHZABE PPZR Y CUESYYEDTAHGUAZ 299
[Branch transactionl
DEKIFRAYKRWOMQNT ZA0JGBEMCOAWE BT F2 S FCGY PUBJUGHDT BGRUPPOQHJ 9 SUUHESUWIBOJQY TUUWU29999
[Tagl
THIN?2999999999999999999999
[Attachment timestampl <—~LB-UB>
FHEWI KOGPF
29999999297
MMMMMMMMH
[Monce ]
O00T JFYLEBYGFOGGJJHAYRAQAMG

Transaction hash:

HOQQAYNLJHUPKHOKTUDCUGASHDH THDCHGAGHUNQGMCY LBERYUDS EPLPKUFZQFMGS KQT L2 DGQT IVEA? 299

Broadcasting... done?




|OTA Transfer (5/9)

Check the output transaction finalization

Building transaction... done
Performing Foll... done?
Tranzaction @ ~ 1

[Signature ~ Messzagel <first 81 charsl
[HEELDTBEDHDDDIDHD?9999999999999999999999999999999999999999999999999999999999999999...
ress
[UH{CO?TUOHHGHHJUEFETIHEUYHEGELHZFIDP?BFIHPHHRTQDHHQTIJTDUNECGGZHBFFHEDHUNDO?OTNHTZ
alue
FBE?229999999999999999999999
[Obsolete tagl
TEOUT2222229999999999999999
[Timestamp]
FEWI KOQFF
[Current index]
299999999
[Last index]
AZ2299929
[Bundle hashl
EJUFJMHHLRBLG? LOQZS PABGKBLS FUY R QEWFQJFUBI G2 BECUUZ00J? KULTUSGJAI EDQT JAYPUTUAOQKI ZHIC
[Trunk transactionl
NOQQAWMLJHUPEHOKTUDCUWGASHDH IHDCHGAGHUNQGMCY LEERYU DS EPLPEUFZQFMGS KQTLYDQQT IWEA?999
[Branch transactionl
[TDHEFRHTHRHOHQHTHHOJGBEHEDHHHBT?F?EFEGYPUBJUGHDTBG?UPPQNJ??EUUHEEHJBGJQTTUUHU??999
ag
TEOUT2222229999999999999999
[Attachment timestampl <{—-LB-UB>
FEWI KOQFF
999999999
MMMMMMMMH
[Honce ]

RPMANCGLDBI RDAUHJPY KXZRUQUU

Tranzaction hash:
HGPPZANT AT X JEUEWUDHEDZZOUT ACPEUCZGT QQETUEDROQOJURWYHRLLOGCKRS GET KKCHDRPY ZPKBOZ2999

Broadcasting... done?

Pres=z any key to continue.

Ly
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X-CUBE-IOTAL
|IOTA Transfer (6/9)

It may happen that the transaction is not
attached to the Tangle (pending status)...

Q Check the status of the transaction on the Tangle Explorer website
searching by IOTA address, transaction, bundle, tag

Bundle @

ZJWFJMHHLRBLGILQZSPABGKBLSFUYXQKWFQJFVBIGIBKCUUZOOJIKWLTUSGJAIEDQTJAYPUTVAOKIXHIC @
December 4, 2019 16:22:41 - 13 minutes and 5 seconds ago
1 inpuis 1 outputs

€ OTPOLDUBSYURGKJMINWARZNCMIROUYEYLAZPYBHVXPSVKURAJFFOENWTMPOOQZLMGIXYGG ° = XTCOOTVOKAGMAJUSFSTIWSVYXSGCLAZFIDPIBFIAPHXRTQDWWOTLIYDVNSCGGZXBFFHSDMY

BPLHJMKIJYBBEMSYHZ 3B NDOOTHNMYZDWEVESKEX
NOOQQAWNLIJHWPKHOKTVDCWGASHDHIHDCNGAGHUNOGMCYLBERY'Y &0i AGPPOANTAIXJEUEWUDNFDZZOVTACPEWCZGTQOQKIUX DROQOJWRWY
DEEFPLPEUFZOFMGSEQTLODOOTIWEASSGG HRELLOGCKEXGETKKCHDRPY ZPKBOZ99499

Visualizer >

Lys
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thetangle.org

X-CUBE-IOTA1L
|OTA Transfer (7/9)

...the Tangle explorer provides the
actions to promote or reattach one
pending transaction.

e Try to reattach the transaction

Transaction @

NOQOAWNLJHWPKHOKTVDCWGASHDHIHDCNGAGHUNQGMCYLBERYVDSEPLPKUFZQFMGSKQTLYDQQTIWEAS999 <> [
December 4, 2019 16:22:41 - 14 minutes ago

Value
Conversion &

Tag

Address
Bundle &
Nonce &

Signature

Lys
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=
Indexinbundle « Fromote®

Rea@ch (2]
TXIN Weight magnitude &
OTPOLDUB9YURGKJMINWARZNCMIROUYEYLAZPYBHVXPSVKURAJFFOENWTMPQQZLMGIXYGGEPLHJMKIJYBB
ZJWFIJMHHLRBLGOLQZSPABGKBLSFUY XQKWFQJFVBIG9BKCUUZOOJIKWLTUSGJAIEDQTIAYPUTVAOKIXHIC
OO00TJFYLXBYGFOGGJJHASRAQAMOQ

POOMCKHEDBEMYKGWLTZDFNCDEWESRHNHLNWKORZBIKAGY CLESORVMONYFXWVLXJCNAUQHKLSUQGTPNGICOQHNQOTQYWX...
s



X-CUBE-IOTAL
|IOTA Transfer (8/9)

A popup informs the user about the result.

Reattach

Reattaching success (open reattaching transaction)

Close

S74
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X-CUBE-IOTAL
|IOTA Transfer (9/9)

Finally, the reattached transaction is
confirmed

Bundle @

ZJWFRIMHHLRBLGSLOQZSPABGKBLSFUYXQKWFQJUFVBIGIBKCUUZO0JI9KWLTUIGJAIEDQTIAYPUTVAOKIXHIC @

December 4, 2019 16:37:04 - 1 minute and 29 seconds ago

Tinputs 1 autputs

< OTPOLDUBSYURGKJMINWARZNCMIROUYEYLAZPYBHVXPSVKURAJFFOENWTMPOOZLMGIXYGG o = XTCOOTVOKAGMAJUSFSTIWSYYXSGCLAZFIDPOBFIAPHXRTODWWOTIJYDVMSCGGZ XBFFHSDMY
BPLHJMKIJYBBEMSYHZ9BZ NDOSOTHNMYZDWEVESXEX

REUMXGARONOEJBEMKABXBEINYZRIDADJATHIISYYWDVHELPPTXSSZD NFODRDDCUUAHBBYBIGJNSFECPLMLFNDEUJVILZOYGKDPRBJVACGNH
ZEWZHRETTGDYMAOIZIDSN XL AGG99 ZNSGVPRYIHILESYOSGNYYPFDAS999
Visualizer >

December 4, 2019 16:22:41 - 15 minutes and 52 seconds ago

1 inputs 1 outputs

4 OTPOLDUBIYURGKJMINWARZNCMIROUYEYLAZPYBHVXPSVKURAJFFOENWTMPOOZLMGIXYGG o = ATCOOTVOKAGMAJUSFSTIWSVY XSGCLAZFIDPIBFIAPHXRTQDWWOTIJYDVMSCGGZ XBFFHSDMY
BPLHJMKIJYBBEMSYHZ9BZ NDOSOTNMYZDWEVESKEX

NOQQAWNLJHWPKHOKTVDCWGASHDHIHDCNGAGHUNQGMCYLBERYY XGPPYANTAIXJELEWUDNFDZZOVTACPKWCZGTOOQKIUXDROQOJWRWY
DSEPLPKUFZQFMGSKQTLIDQQTIWEAS999 HRLLOGCKXGETKKCNDRPYZPKBOZ9999

S74
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Other functions (getNodelnfo)

W COM14 - Tera Term VT

File Edit Setup Control Window Help

By choosing option 4. from the
main menu, the set of auxiliary
functions is listed.

Get node info;

Get transactions to approve:
Get bhalances;

Were addresses spent from;
Get balances and states;
Get inclusion state;

Get timestamp;

Back to the main menu.

[ ——

[
i
'
]
[
'
'
]
[
'
i
L]
[
[
¥
]
[
i
[
L
[
H

+

Test choice: [

T COM14 - Tera Term VT
File Edit Setup Control Window Help

Full node: node.deviceproof.org:14265

H K
Option 1. from the appNane: TRI
applUersion: 1.8.2-COACH
H JrefAvailableProcessors: 48
previous sub-menu jreFreeMemory: 1868804928
JreNaxtanory: 798385 2664
jreMaxMemory:
a”OWS to get JreTotalMemory: 7783857664
. . latestMilestone: HXLFZBOEGGDKRZEYNZPOBICAYMIFUAHCSCYOQUWY OATWE IGGQUPPOYDUKIZZGHITQGYYMIXAT2S899292
information about the latestMilestonelIndex: 1265539
latestSolid8ubtangleMilestone : HALFZBOEGGDKRZEYNZPOBICAYMIFUAHCE CYOQUUWY OATUWE IGGQUPPOY DUK?ZZQHITQGYYMIXAT?S 599999
latestSolidSubtangleMilestoneIndex: 1265539
full node. milestoneStartIndex: 1850381

lastSnapshottedMilestonelndex: 1265332
neighboprs: 12

packetsQueueSize: B

time: 1575458855793

tips: 2386

transactionsToRequest: @

features: [

dnsRef resher

zeroMessageQuene

RemotePOU

coordinatorAddress: EQSAUZXULITYZCLNJNTXQTQHOMOFZERHT CGTX OLTUAHKS A?OGAZDEKECURBRI X I JUNPFCQI OUFUUE JU DY
duration: 8

Ly

Press any key to continue.
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Other functions (getBalances)

By choosing option 3. from the previous sub-menu, you can get the
confirmed balance of an address. You are asked to enter the security
level and the number of addresses you are interested in.

Y COMI14 - Tera Term VT
File Edit Setup Control Window Help

0 0 g g

[ i OLI i i PROELMG LH

il i [ QT ¥ [) B, [) DO 1

OH [ ¥ [ ¥ MKMI ¥ h

0T 0L OMPG i [ [ i FEYZHEAJOD ILF 1

[ ¥ ¥ i QM2 C 1 ) 1

i i i i [ [) ¥ ¥ OBI 1

i [ ¥ KLl i ¥ 8 0 ¥ 0 h

[ [ [ i LI ] 0 ¥ 1

[ i 0T '] " [) [) [) 1
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Documents & related resources

All documents are available in the DESIGN tab of the related products webpage

NUCLEO-F746ZG/NUCLEO-F429ZI:

« Gerber files, BOM, and schematics

+ DB3171: STM32 Nucleo-144 boards — Data brief

« UM1727: Getting started with STM32 Nucleo board software development tools — User Manual
+ UM1974: STM32 Nucleo-144 boards — User Manual

X-CUBE-IOTA1L:

- DB3959: IOTA Distributed Ledger Technology software expansion for STM32Cube — Data brief

+ UM2606: Getting started with the IOTA Distributed Ledger Technology software expansion for STM32Cube — User
Manual

* AN5359: How to enable security features when using X-CUBE-IOTA1 — Application Note

‘ﬁ Consult www.st.com for the complete list

life.augmented
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STM32 Open Development Environment
Fast, affordable Prototyping and Development

* The STM32 Open Development Environment (STM32 ODE) is an open, flexible, easy and
affordable way to develop innovative devices and applications based on the STM32 32-bit
microcontroller family combined with other state-of-the-art ST components connected via

expansion boards. It enables fast prototyping with leading-edge components that can
quickly be transformed into final designs.

STM32Cube STM32 Nucleo

development software expansion boards
(X-NUCLEO)

@¥®» sTM32 Open

' " Development
. Environment

STM32 Nucleo STM32Cube

expansion software

development boards (X-CUBE)

Function Packs
(FP)

For further information, please visit www.st.com/stm32ode



http://www.st.com/stm32ode

