TNKO0021

C—- TNKO0021
” augmented Tech Note

STM32 Nucleo-64 HE (M&, HHYEH)

Introduction

STM32 Nucleo = MCU of %|4 7|sRtez TG WY HER AZEX| Y2 LHA| HS3
ANERZE AtFEA AEEs UA=F: HTW HUHZ AZLO QCh. STM32 Nucleo EEO)
gE2 5y 22 £¥ 80| CE EEL 3|2E AZY HE Vs FEU 7S o=
QCt STM32 Nucleo EEO| EXS O M2 HYsirt

- TNK0020 - STM32 Nucleo 2E (27H)

- TNK0021 - STM32 Nucleo-64 HE (T, 7{4E)

- TNK0022 - STM32 Nucleo-64 EE (HIZ, £EHEEIX|)
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1 STM32 Nucleo-64 2E HM&

3Z59| Nucleo EEQA S3EXOCZ AIEL= M MHEE Nucleo-64 7|Z=0 2 MHSICE.
Nucleo-32 @} Nucleo-144 = 80| L& Q20| SOt}
1.1 USB 2|8 Mgl =
Otz2ff O ap Z0| JP5 4ol 1 BHup 2 HHEZ TOtA (FABHA) USV (X0 =™
ST-Link/V2 2] USB VBUS M&S HE Moz AlgsICt =7I2 JP1 EHZH AN
Mt AFR7HSSH X[ USB AR M E7} ShapEict.
Figure 1. JP5
= =
z eee] g
3 2 1
1.2 VIN/E5V Q|8 M =
Otz &t 20| JP5 HIm{ZHo| 2 Hut 3 HZ ErOtA (HZABHA) ESV X0 =™
VIN Tl E= E5V Ho| QE M8 HE NMQOZ AFESHC| ST-Link/V2 9| USB VBUS
2 IS+ Js O 300mA ECt O 2 MFI Hast 29 AMESHCH JP1
HH 742 open oL}
Figure 2. JP5
=
z[eees
3 21
Table 1. VIN/E5V Q|2 Q& Mg
el U=z m et X MF 49
VIN @21 LDO Aoz 918
CN6 - PIN 8 800 mA at VIN=7V
VIN 7V to 12V 800 mA mMA at
CN7 — PIN24 450 mA at 7V < VIN < 9V
250 mA at 9V < VIN < 12V
E5V CN7-PIN6 | 4.75Vt05.25V | 500 mA

1.3 +3V3 & Tl I3

—_
2H5E LDO 3.3V £30| ot QE0AM HEol MY (o, 1.8V) 2 MCU 2 SZot =
29 SB2, SB12 Z open 31 +3v3 Qmoz o= ML ZIsC} ST-Link/V2
2= M2I0| 33X %oz ClHA Y Zza2jU0o| X s Mo {olstct. SB
(Solder Bridge) o| M@ O|OjX|= (YWY, SCEX|) BAE AHESCL
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Table 2. +3V3 2|5 Q& H&l
HE e Het My
CN6 —PIN 4 SB2 9} SB12 £ open 3}74L}
+3Vv3 | CN7-PIN12 3V to 3.6V .
CN7 - PIN16 ST-Link/V2 PCB & ZEet AEfo|AM ARE ST
14 98 MY £
Nucleo 2EEQF HZA L= Arduinoshield EEL} 28 3|20 MIA=SHE HZAS S QCH
Table 3. 2|8 M =
M =54 et oy ®F
CN6 — PIN 5 5V orai x{o S
V[ en7-PiN18 | (EBVorUsY) ESVorUsv @3 H@l Aol s
CN6 — PIN 4
+3Vv3 | CN7-PIN12 3.3V LDO AFQO| [} (500 mA)
CN7 — PIN16
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2 STM32 Nucleo-64 HE F{:HE]

2.1 Arduino™ Uno V3 FH4HE{
Arduino = Uno, Nano, Mini, Micro S C}3H tEQ0| AIZ0| Qo O J+EH 2ol
AFEE|D Q= Uno H{F 3 2| female Et® HHHE X[AICH

Figure 3. Arduino™ Uno V3 7{:HE

M Uno V3

Arduino Uno V3 7
SUS AYUEH HY A
CHE A0 FoldtH FHtsh &

connectors* £ XtXSHCY.

—
1=
—_

SIEQ0| mI Af2k2 ofzf H|o|21F ZCh Nucleo EEX
HAL|E GPIO EYe 2ot
H GPIO ZIfH2 UM1724 2| "6.10 Extension

2o
n
Ral

In ro
Z
0
c
Bor
=2
r

Table 4. ArduinoTM Uno V3 21Z g 7{4lH

7| L Ef = oy s
CN6 Power 1 NC
2 IOREF 3.3V Ref
3 RESET RESET
4 +3.3V 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN Power input
CN8 Analog 1 A0 ADC_INO
2 Al ADC_IN1
3 A2 ADC_IN2
4 A3 ADC_IN3
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5 A4 ADC_IN4 or 12C_SDA
6 A5 ADC_IN5 or I2C_SCL

Table 5. ArduinoTM Uno V3 QEZ Y F{HEH

> L Ef = oy Il
CNS5 Digital 10 D15 ADC_INS5 or I2C_SCL
9 D14 ADC_IN4 or I12C_SDA
8 AREF VDDA
7 GND ground
6 D13 SPI_SCK
5 D12 SPI_MISO
4 D11 SPI_MOSI
3 D10 SPI_NSS
2 D9
1 D8
CNO9 Digital 8 D7
7 D6
6 D5
5 D4
4 D3 Interruptl
3 D2 InterruptO
2 D1 UART_TX
1 DO UART_RX

Arduino Uno V3 Y E{= Arduino shield EEE ™Z|A XHESF U=
shield 2 E = WiFi, Bluetooth, Motor, Ethernet, USB, Sensor 52| 27} 7|&
ST AMO|Al ZHE shield 2E=Q1 X-NUCLEO Z2|2EE= 23 (www.st.com/x-nucleo) Of A
XOFE 4= QUL Third party ZHOAM A ZfSH Aruduino Uno V3 T2t shield EEEX A

4 QUL

ot
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Figure 4. Arduino™ Uno V3 and Shield Boards

Bluetooth
low energy

LoRa™ networking Motor control

LoRa

X-NUCLEO-IDBO5AT [-NUCLEO-LRWAN1 X-NUCLEQ-IHMO7M1

(by USI®)
Motion &
Environmental
Sensing

Proximity, gesture

and ambient light V1T networking

X-NUCLEO-IKS01A2 X-NUCLEO-53L0A1 [-NUCLEO-ISMART
(by Inventek)

2.2 Morpho F{4E
Morpho = ST A9 XN EZE FHHE{O| Nucleo-64 O 19x2 o] H|H 2 Y
(Nucleo-144 = 35x2 T3 2 7§) Of MCU o E& TS AdM2gds AEE AZEO
ALE M, 2[H, BOOT Ts E+=H S22 7|28z SYoh 7HEH X
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HiX|Z|X| 2t HEDOCH MCU ZF0f A& TMO| CHE
GPIO T2 UM1724 9| "6.10 Extension connectors®

Figure 5. Morpho 7{-4E|

2.3 Zio 7{4H
Zio = ST AFQ| RN EZE HUEO|D #X= Nucleo-144 O Atoj=22 QICh 7|=Q|
Arduino Uno V3 {4 E{Q} T 5312 QX|SIHA O

Oro SIXIOS IS
== 7 M2 SYEE NS

Figure 6. Zio 4K

*r‘;;..a 0

Oofgf O2oA EzMo=z HEA|E HPZZ LE0| 7|& Arduino Uno V3 1 S3tg|

[

rir
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= Il=o i L| = == =
HEO0IH LA =FEM TS Zio HHHO FItE TSS LEHACE 7[E0
AF23SIE Arduino Uno V3 shield EEEX S2|EOZ ZEX|Q0| Zio HHEHZ HATY ==
.
oIC} BH7FX| Z=o|&t M2 CN9 HO| A4 ©F A5 7} Arduino OfA] QFst= 12C E&S
517 9|3jM= SB138 I} SB143 2 close (0 2 $Z) SB140/147/150/157/167/171 &
open (0 = X|7) SHOF StC}. EEYEH HItst TIPS UM1974 9| 6.14 ST Zio connectors
= .
= mEBIC}
Figure 7. Zio TITH
Zio connector N7
125_A_MCK D16 __PCh T3 PRE D15 I2C_A SCL
T 125_A_SD D17 _PBIS i PRO_ D14 12C_A SDA
= 125_A_CK D18 _PBI3 : LavoD
— 12 28 Eiﬁﬁ oo a1 IR PAS llr\"ms SPI_A_SCK
3| Ao 125" B MCK D21 TPC ¢ B8 s I S o
NEST Jiel & D43 |os B sD/SPI B MOSI D22 FES 11 [ = b1
o N pes 1258 L il —
| D47 125 B_CK/SPI B_SCK D23 _ PB3 o PDI4 D10 SPIA CSTIM B PWM3
et 9 |w D SPI_B NSS D24 _PAd - I8 PDIS D9 TIMER B PWM2
Y — i 12 A SP[_B_MISO D25 PB4 - I P2 D8
:
\-'INI! 15| 16 DED Header 10X2 Female
Header BX2_Female ) )
_ AGND AVDD
= CN1O
rF4122GF413ZH 1|2 F3 __ o7
A ; B PEY D6 TIMER A PWM1
PA3 PD7 D51 5 6 PI-:\ 1 D5 TIMER_A_PWM2
BOO ; i PG D52 ADG_A_INA6_FBL 7 g PFl4 D4
= H= I e
[ PD3__D! .\ngﬁ_'[ 11|12 = :
FDi pas __SBIS QSPIC5 D26 PBG b - SBI3l PG4
9 |10 0 27641370 QSPLCLK D27 PR2 el —SBISL PC4_ D1
1 12 ||I- L ~—SBI30_PGY_LSART A_TX
/—-_\.Hlu PGY DO
& 1 5 only for 496, GCQ?::? INF| PE2 DS 18 EES D) L2 (A REAT CRARAIN
. —SB36 D77 o FEL__D57 ) TR MR E T
PE2__S o a PES D58 » - :
Pan T —om nmcascl | [P ow T
PHA/BET D&8 _12C B SDA X & PE3 _DE0 2% T D THEN A Sk
AU il = e PFE__ D61 -~ “jl 7 = 2l A
e 5 CAN_R)Hl T oo P paz D32 PAD__ SBI 79— Closc 2= PEIS _ D37 TIMER A _BKINT
P& DE6 CAN_TX __PD1 Z X[ Po Des o= TR T FBI0 D35 TIMER G Pz
SB115128/1 78 or FR03ZE D65 IO G0 A= PGI D64 ““’ B oM PBIL G
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UM1956 : STM32 Nucleo-32 board
http://www.st.com/resource/en/user_manual/dm00231744.pdf

UM1724 : STM32 Nucleo-64 board
http://www.st.com/resource/en/user_manual/dm00105823.pdf

UM1974 : STM32 Nucleo-144 board
http://www.st.com/resource/en/user_manual/dm00244518.pdf

ST 4%/ Nucleo ZZ£

http://www.st.com/en/evaluation-tools/stm32-mcu-nucleo.html

ST &/Zf Nucleo 2f& & C

http://www.st.com/x-nucleo
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IMPORTANT NOTICE — Please 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. 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 acknowledgement.

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 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.

ST and the ST logo are trademarks of ST. All other products 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.

© 2017 STMicroelectronics — All rights reserved
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