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Taches du CPU

Calculer les parametres de commutation
et de réglage

Effectuer la commande des transistors
(Pwm)

Mesurer les grandeurs de reglage (AD, 10)

Communiquer avec l'utilisateur (CAN,
RS232, SPI,12C,AD,10)

Survelller gue rien ne casse



uC: STM32F401RE

 ARM Cortex M4 (32bit)
avec FPU + DSP

h @y'eme
ﬂ-;&"‘ + 512KB flash /96KB RAM
o e . -+ 84Mhz
* 64 pattes

« Basse consommation

« 4.5% (1000 pieces)




STM32F401RE

Contro!
5x 16-bit timer
1x 16-bit motor control

System

Power supply
1.2 Vintemnal

POR/PDR/PVD/IBOR

80-byte backup data

ARM
Cortex-M4 CPU
84 MHz

PWM synchronized
AC timer

Xtal oscill
32 kHz + 4 ~26 MHz

Internal RC oscillators
32 kHz + 16 MHz

g
é

Floating Point Unit
(FPU)
Nested Vector

Controller {NVIC) Connectivity

)

tHEE

Embedded Trace 3x USART
Macrocell (ETM) LIN, smartcard, IrDA,

dogs
and
i modem control

2x watch
(ndependent

Memory Protection
Unit (MPU) Analog

-36/50/81 1i0s

Cyclic Redundancy

Check (CRC) 1x 12-bit ADC 2.4 MSPS

16 channels / 0.41ps

96-bit unique ID
Voltage scaling

AHB-Lite bus matrix

APB bus

16channel DMA



Famille STM32

STM32 32-bit Arm® Cortex®-M MCUs
v

STM32ZHT
3224 CoreMark
480 MHz - Gortex-M7
240 MHz - Cortex-M4

TM32F2 STM32F7
398 CoreMark eMark 1082 CoreMark
120 MHz - Cortex-M3 ; 216 MHz - Cortex-M7

Performance

Mainstream

442 CoreMark 408 CoreMark
Ulira-low-  32MHz- Cortex-MO+ 32 MHz - Cortex-M3  110MHz - Cortex-M33 120 MHz - Cortex-M4
power STM32L4

Wireless

Legand: . Olptimized for Mixed -sigrals applications Cortex-M0+ Radio Co-processer

STM32 Solutions
v

Artificial
Neural Networks

Graphic
User Interface

STM32
Community

STM32
Education



Fash | RAM
(bytes) | (HB)

12K o

Ethernet |/F
|EEE 1588

Camera
I'F

Advanced lines

Dual Quad- | SPDIF
SPI RX

Chrom-ART Grphic
Accelerator™

ART Accelerator™ enabling
() wrait state executing from
interral Flash

Up to 2x USB2.0 OTG
FS/HS (except for access
lires)

3010

LISART, SPI, I2C
1?8 + audio PLL
16 and 32-bit timers

STM32F469 | 180 364 . . .
2M .
- -
STMIZF429° | 180 5122':“] 2566 * *
L] L ]
180 1to2M | 256 * *
Foundation lines
256 K . .
STM32F446 180 512K 128 . = .
STM32F407° | 168 5112;“] 182 .
512Kt
168 M 182

Up to 3x 12-bit ADC
{0.41 ps)
Up to 2x 12-bit DAC

External memary contraller

ARME Cortex®-M4 [DSP + FPU) — Up to 180 MHz

Low voltage 1.71 to 3.6V

(MHz) | (Kbyles) | (B)

Nates:

1. 1.7V min on spacific packages

84 Down to
512 128 | 1010 33
| Downto
64 to Down | Down
100 32 2 553x o |5 .
| 128 2 | w6 Hog
Down to
266 to Down | Down
00 "5z 18 0 | tpgz 308 .
32
Down to
512 to Down | Down .
100 Sopg | 26 | py12 | ora 3B 2 e e e . LR
| | 3651
Down to
102410 Down | Down *
100 4gag | 9 | 115 | o1 i‘?;; e » LM

3. Sanial Audic Interface
2. The zame devices are ako found with embeddad HW AES ancryption (1 28-/256-bit) named STM32F423 4. Link Power Managemant



Flash size / RAM size (bytes)

4
s12K/96K B
sk | BERE EERD EEEE
PXTLTAL stwiszrioice [ srwozraotes [l susoraons |
48-pin/49-pin 64-pin 100-pin
UFQFPN/WLCSP LQFP LQFP/UFBGA

ART Accelerator ™
sSOIo

USART, SH, PC
1?5 + audio PLL

16 and 32-hit timers
12-bit ADC (0.41 j8)

True Random Number
Generator

Batch Acquisition Mode
Low voltage 1.7 to 3.6V

Temperature:
-40°Cto 125 °C

ARM® Cortex®-M4 (DSP + FPU) - Up to 180 MHz

Totea:
1. Link Powar Maragemant

2. The same devicss are ako found with embsddad HW AES encryption {1228-256-bif) named STM32F423

Access lines

RUN cament
(A MHz)

» Pin count

LisE 2.0 OTG
F5

128 o
512 0128 | t010 33
Dowm to
STM3ZF410 | 100 | Ot | gp | Down fDown oo BAM
128 89 | o6
2,579
Dowm to
256 o Down | Diown
100 | 200z | | UM 3084 BAM | o
322
Down to
5120 Down | Down *
1001 Jo2a | BB 112 | 1o1g OB BAM | Lo
3651
Down to
1024 to Down | Down *
100 | 453 | 320 | 45145 | 1018 ﬁ?; BAM | | pppe
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Interruptions

16 ARM Cortex M4
« 52 lignes d’interruption masquables (NVIC)
* 16 niveaux de priorité



Interruption / événement

Une interruption coupe I'execution du
programme

La plupart des routines d’interruption
peuvent/doivent étre reprogrammeées

Jn evéenement n’'interrompt pas le
orogramme

Il permet de declencher I'action d’'un autre
périph. sans intervention du «CPU»




DMA

« Acces direct a la mémoire au lieu
d'interrompre le CPU

interruption

Périph.
(ADC, Com, Timers,...)

DMA T
€




Conclusion

Unité de calcul
Peripheériques
nterruptions
DMA




