STM32 G Series for Motor Control

STM32G4 Series

Rich Analog Peripherals & High-Performance

STM32G0 Series

Efficient, Robust for
Cost Sensitive Applications

STM32 Motor Control SDK
Support for STM32 GO & G4 Series




STM32G4 Series MCUSs

STM32G4 Series supports a rich analog peripheral set combined with high-performance

Performance
/ « Arm® Cortex®-M4 at 170 MHz * ART Accelerator™ (dynamic cache)
.II 213 DMIPS and 550 CoreMark® results * Mathematical accelerators

« Better dynamic power consumption (163uA/MHz) ° CCM-SRAM Routine Booster (static cache)

>®< Rich Integrated Analog and Digital
N
U

« Op-Amps (Built-in gain), DACs, Comparators * High resolution timer (184 ps)

« 12-bit ADCs 4Msps with hardware oversampling © USB type-C Power Delivery3.0

« CAN-FD (flexible data rate — 8Msps bit rate) ¢ 1% RC accuracy [-5°..90°C], 2% full T° range
Safety and security focus )

¢ Dual Bank Flash with ECC (error code correction) | gecure Live Upgrade
« Securable Memory Area
« Hardware encryption AES-256

« SIL, Class-B Functional safety design packages
« SRAM with Parity bit j

/
~

Complete portfolio _
- Complements existing STM32F3 Series portfolio  * From 32- up to 128-pin
-« From -40°C up to 85 or 125°C devices + From 32KB to 512KB Flash
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STM32G4 Block Diagram

High Resolution and Performance lines [128KB .. 512KB]

Timers

Connectivity

4x SPI, 4x 12C, 6x UXART 5x 16-bit timers

« 32-bit Arm Cortex-M4 core
with EPU 1x USB 2.0 FS,

* High resolution timer

2x 16-bit basic timers

1x USB-C PD3.0 (+PHY) Arm® Cortex®-M4 P T — - 3x Advanced Motor Control
Up to 170 MHz . :

« ART + CCM-SRAM + 3x CAN-FD %13 DMIPS motor control timers timers

Mathematic Accelerators 9 I2S half duplex. SAI 2x 32-bit timers .

il e — - Rich Advanced Analog
- Dual Bank Flash with ECC e DEIGDIEEEimer _
| | | e tormal et Floating Point Unit 1% HR timer (D-Power) | 3x CAN Flexible Data rate
® SRAM Wlth Parlty blt Memory Protection Unit 12-channel w/ 184p3 .
: : Embedded Trace
* +/- 1% internal clock SRAM, NOR, NAND) el i
S o) Analog * Advanced Security and Safety

« 1.72to 3.6V power supply - 16-channel DMA + MUX features

5x 12-bit ADC w/ HW overspl

7x Comparators * Robustness: highest level 5 /
7x DAC (3x buff + 4 non-buff) FTB/ESD - IEC 61000-4-4

6x Op-Amp (PGA)

Up to 2x 256-Kbyte
 Upto 125°C Accelerators Flash memory / ECC

Dual Bank
96-Kbyte SRAM

ART Accelerator™

32-Kbyte CCM-SRAM

r Math Accelerators
’l Cordic (trigo...)

life.augmented Filtering

1x temperature sensor

Internal voltage reference




STM32G4 Series Portfolio

Flash memory / RAM size (hytes)

STM32G484CE | STM32G484RE @ STM32G484ME i STM32G4B4VE g STM32G4840E

sTM32G474CE [l STM32G474RE B STM32G474ME Il STM32G474VE [l STM32G4740E
S12K/128K -‘ZIwZTr».‘IE::_'tIi-iEL:}lI:E STM32G483RE r:E;Th‘IEEGdE:Hr-.-1E STM32G483VE Il STM32G4830F
STMI2GATIRE |5 STM32GATVE [l STMGZGATI0E

STM3264740C — STM32GATAVC

256 K /128 K STM326473CC |l S STM32G473MC m _
_ _ 5TM32G474MB]} _ _
e K STM32G474R AT4M T4V 2647

STiwa264730 J STh3Z047ar0 | sTi2ca7owo Jll SThiszaA7ovE Jl STo2647308)

T k] Gl STM32G441KE [ STM32G441CE i STM32G441RE @STM32G441ME R STM32G441VE

mmwm

64K/ 32K m STM32G431C8 Jll STM32G431R8 STM32G431VE

2K/ | EIEEE mm

32-pin 48-pin G4-pin B0-pin 100-pin 128-pin
LOFF/OMN LOFF/OFN LOFPWLCSP  LOFP/YWLCSP LOFP/BGA LOFP

* Pin count

Legend: ] cryptoAES-256 [ Available in H1 2020
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STM32G0 Series MCUs

STM32G0 Series is efficient, robust and simple for more cost-sensitive applications

Efficient

 ARM Cortex MO+ at 64MHz » Very low power consumption (3pA in stop,
0 « Compact cost: maximum I/Os count <100pA/MHZ in Run)

» Best RAM/Flash Ratio » Accurate internal high-speed clock 1% RC

 Smallest possible package down to 8-pin . gest Ioptimization, down to each and every

etai
» Offers the best value for money

Robust
e « Low electromagnetic susceptibility, EMC * loT ready with embedded security

« Clock Monitoring and 2 Watchdogs » Hardware AES-256 encryption or the new

» Error correction on Flash Securable Memory Area.

» Safe Firmware upgrade / Install

Simple
e » Easy to configure thanks to the intuitive and

graphicSTM32CubeMX configuration tool. * Easy to develop based on the Hardware
Abstraction Layer library (HAL) or the low-layer

r library (LL) allowing maximum re-use and
” faster time-to-market.
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STM32G0 BLOCK DIAGRAM

Advanced features and solutions

Up to 128-Kbyte
Flash memory

System 7-channel DMA

Up to 64 MHz
ARM Cortex-M0+ CPU

« Timers up to 2xfcpu
resolution

Power su
pply Up to 36-Kbyte SRAM

POR/PDR/PVD/BOR

* Arm 32-bit Cortex-MO+ core
« 1.7 to 3.6V power supply Xtal oscillator

32 kHz + 1~64 MHz

Memory Protection Unit 20 byte backup registers

 Real Time Clock

Nested vector interrupt
Controller (NVIC)

BOOT ROM

Connectivity * 1/0 ports maximization
2xSPIl (PS)

AXUSART « ADC 12'b|t U|tra-faSt

(2x with LIN, smartcard,
IrDA, modem control)

«  RAM maximization

Internal RC oscillators

32kHz (+/-5%)+ 16 MHz (1%) SW debug

O
° 1% |nternal CIOCk AHB-Lite bus matrix

APB bus

Encryption

FLL + Prescaler

* Direct Memory Access (DMA)

* DAC 12-bit

1xLPUART

« Communication peripherals
« USB-C Power Delivery

RTC/AWU

 Comparators

(SMBus, PMBus, Fast
Mode Plus)

True RNG

esaeen -
T

USB PDI

Systick timer

- Safety features

Control
1x 32-bit timer

2x watchdogs
(independent and window)

(Power Delivery Interface :
incl. BMC + PHY)

* Advanced Security
60 I/Os on 64 pins Analog 1x16-bit Motor C. timer
fmax > 100Mhz features
Cyclic redundancy check 4 PWM + 3 compl.
(CRC) 1x 12-bit ADC SAR
16-channels [ 2.5MSPS
1 x 12-bit DAC 2ch.
‘7’
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5x16-bit timer
2 PWM each
one with fmax > 100Mhz

2x Low Power timer




STM32G0 Series Portfolio

Flash memory iize / RAM size (bytes)

912K /128 K
256 K/ 128 K

128 K/ 36 K

STM32G081GB | STM32G081KB | STM32G081CB | STM32G081RB
STM32G081EB*

STM32G071GB | STM32G071KB | STM32G071CB | STM32G071RB
STM32G071EB* | STM32G070KB | STM32G070CB | STM32G070RB

STM32G081G8 | STM32G081K8 | STM32G081C8 | STM32G081R8

(o p)

| STM32G081C8 |
64K/36K STM32G071G8 [ STM32G071KS | STM32G071C8 | STM32G071R8
G4 K/ 8 K [ = """""""""TRIIIIIIItmmmmmmmnnmsssnomRiittietsssssmcssssssssssssssiitessssertooSSSIISIISihecescocessssses
16K/ QKT Availability July 2019 it
8-pin 20-pin 28-pin 32-pin 48-pin 64-pin 100-pin
SON TSSOP UFQFPN LQFP/QFN  LQFP/QFN  LQFP/UFBGA LQFP
“18-pin WLCSP *25-pin WLCSP (0.5 mm pitch)
. STM32G0x1 Access line STM32G0x1 Access line . STM32G0x0 Value line
With 128-/256-bit AES Hardware Encryption Without 128-/256-bit AES Hardware Encryption
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Motor Control SDK

 Complete ecosystem (HW boards, SW Development Kit B

(SDK), docs and trainings) A
« X-CUBE-MCSDK (v5.4)
. Motor Control FW library based on STM32Cube HAL and LL

. Motor control workbench: Graphical configurator of the motor
control library linked with STM32CubeMx

«  P-NUCLEO-IHMO3: Motor Control Nucleo pack
. NUCLEO-G431RB Nucleo-64
. X-NUCLEO-IHM16M1 motor driver
expansion board
. Low Voltage motor

b
A3

« State of the art algorithms (FOC, 6-step, sensorless...)

R
« Motor Profiler: Plug and spin your motor '

within less than one minute (&?@;"
Lys
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