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R (flight control chip)

Timer : « 4x 32-bit timers with up to four IC/OC/PWM or pulse counters and
quadrature (incremental) encoder input (up to 240 MHz) « 2x 16-bit advanced motor
control timers (up to 240 MHz) « 13x 16-bit general-purpose and 5x 16-bit low-power
timers (up to 240 MHz) * 2x watchdogs (independent and window) ¢ 1x SysTick timer

:_|R/|_CJ_/&_ 23— _|</|_ - UAF:T*AI'T PWM : 12*16-bit PWM out
| (GI;LS +M), 'ZC*Z P ——--—-—- UART : 8 channel up to 12.5 Mbit/s
| Lidar(= &) | SP1*2 QSPI y Camera SBUS UART : 100KHz and 200KHz, 8bit data, even parity and 2bit stop, inversed
. Lidar(&=%E) : A/D*8 : Speaker : ; . )
: £3EA St : - ) : I {2 ! signal logic (1-low V, 0-high V)
i SR i : GPIO™8 V'de_o codec ' HA l 12C : 4x 12Cs with 100 kbit/s, 400 kbit/s and 1Mbit/s. Slave and Master modes, 7-bit
L EEhEER Video out and 10-bit addressing mode.
L BBSthEEER ! PWM*8 : ! USB3.0 : x1
, ESC™4 ! SBUS out i Peripherals | SPI : 4xSPls, 25~150 Mbits/s, configurable from 4 to 32 bits, hardware CRC for TX
! M'CEEEEEID_E <> SBUS in and RX
 EmugEs ~ RTOS QSPI : x1, up to 133 Mbits/s
E =4t : (32 bit 480MHz 1027 Camera interfaces : Parallel and 2-lane CSI-2, via DMA2D.
; _ ! DMIPS CPU+ FPU, A/D : 8 channels, 16-bit resolution (up to 3.6 MSPS), filters. 1x temperature sensor
, Peripherals | 512KB~1M Flash D/A : 2x 12-bit D/A converters (1 MHz)
256+16+4KB RAM) GPI10O : 16 channels, can sink or source up to 8 mA, and sink or source up to +20
MCU controller codec mA, output timing up to 2 MHz.

ac e s AT o e A DMA : 16 concurrent channels, 8-, 16-, and 32-bit data accesses
AR THrPY (- ABRE)RARARRITRENZRELGRT - WIAIBME  Gpy : 2.5D scaling, rotation, alpha blending, texture mapping, perspective

BIIRNEEEGE  HERAEAIHE - transformation
st . Tt . et e e . o DMAZ2D : 1 channel, dedicated to image manipulation, 4~32-bit per pixel color mode,
Ij]ﬁl: ﬂ'%}:l: S Eis (ﬁﬂﬁwﬁﬁﬁF'%Eﬁ)ﬂﬂ?ﬁﬁ%?@@.‘aFPV@15}‘?/1% 'ﬂzﬂ'ﬁb& |nc|ud|ng YCbCr to handle JPEG decoder Output

SRER  MERAFFENE - BES e BB eLEN 2K (7kmTE8) - RfTiEsise - JPEG codec : 8-bit JPEG codec encodes uncompressed image data stream or
L e T e Yo sl s ” decodes JPEG-compressed image stream.
B R RS IE BB BRI 2 BRE B A ARIC MR /T A S - (refer STS2N657,  vjideo encoder : a hardware acceleration to encode a 1080p15 video stream in

ST32H743, ST32F722) - H264(MJPEG), also provides to encode still images (JPEG) of up to 300 Mpixel/s,

_ _ - embeds a large 128-Kbyte video RAM.
ERBEF K : BAlow level driver * c-compilerflIDER B PRIBIRIE - By HILIN Ver.0.2 20



/\\\/\MZEEH Eﬁ? -& EE:jE f_h% /—TF E% /:II (Smart tlight chip)

Core (x2)
Arm® 32-bit Cortex® -M55 (frequency up to 800 MHz) or Cortex® -M85

Half, single and double precision FPU supports vector and scalar half-, single-, and double-precision
Memories
SRAM : 4.2-Mbyte contiguous

- B BEEEREEAKZEERAESRE  BE—RREN
— RN ANFEENNVidiatk - TAES qﬂ/J\ﬂﬂ%A%Eﬁﬁﬁﬁ °

- AKX MERAMEE  BERXEEERENRR
(7~20kmin &) ~ ﬂwﬂ“%J/TZ AIT“Z—E;EEE% » B B P 0 R

DRAM :

Flash : including program flash and data flash ¥ - HiE ERERRA 2EBEEESE - (refer ST32N657, Infineon
Neural processing unit TC4x) -

Accelerator : frequency up to 1 GHz, 600 Gops ~ 2Tops (Specialized hardware units for DNN and others inference functions) . BYEEEESR - Alow level driver - c- compllerﬂllDEEﬁ’E’* [REEIS1E -

Controller : accelerator has a specialized DMA(DMAZ2D) dedicated to image manipulation.

Graphics & video

GPU : 2.5D scaling, rotation, alpha blending, texture mapping, perspective transformation.

JPEG codec : 8-bit JPEG codec encodes uncompressed image data stream or decodes JPEG-compressed image stream.
Video encoder : a hardware acceleration to encode a 1080p 15 video stream in H264(MJPEG), also provides to encode still images (JPEG) of up to 300 Mpixel/s, embeds a large 128-Kbyte video RAM.
DMA

GPDMA : 16 concurrent channels, 8-, 16-, and 32-bit data accesses

HPDMA : 16 concurrent channels, 8-, 16-, and 32-bit data accesses

DMAZ2D : 1 channel, dedicated to image manipulation, 4~32-bit per pixel color mode, including YCbCr to handle JPEG decoder output.

Interface

Timer : « 4x 32-bit timers with up to four IC/OC/PWM or pulse counters and quadrature (incremental) encoder input (up to 240 MHz) * 2x 16-bit advanced motor control timers (up to 240 MHz) « 13x 16-bit general-purpose and
5x 16-bit low-power timers (up to 240 MHz) * 2x watchdogs (independent and window) ¢ 1x SysTick timer

PWM : 12*16-bit PWM out

UART : 8 channels up to 12.5 Mbit/s

SBUS UART : 1 channel, 100KHz and 200KHz, 8bit data, even parity and 2bit stop, inversed signal logic (1-low V, 0-high V)
USB3.0 : 1 channel

12C : 4x 12Cs with 100 kbit/s, 400 kbit/s and 1Mbit/s. Slave and Master modes, 7-bit and 10-bit addressing mode.
SPI : 4xSPls, 25~150 Mbits/s, configurable from 4 to 32 bits, hardware CRC for TX and RX

QSPI : 1 channel, up to 133 Mbits/s

Camera interfaces : parallel and 2-lane CSI-2, via DMA2D directly fed to the NPU.

Ethernet : 10-Mbit, 100-Mbit, and 1-Gbit Ethernet with TSN (time-sensitive networking)

A/D : 8 channels, 16-bit resolution (up to 3.6 MSPS), filters and one temperature sensor o A~
D/A : 2 channels 12-bit D/A converters (1 MHz) /
GPIO : 12 pins, can sink or source up to 28 mA, and sink or source up to £20 mA, output timing up to 2 MHz. aesRanil

Security

These microcontrollers have TrustZone® -aware support and a memory protection unit (MPU) for enhanced application security. A secure boot ROM ensures secure booting from external interfaces. Two AES coprocessors.
Cryptography : two AES coprocessors

Debug : serial-wire debug, JTAG

Package : 142, 169, 178, 198, 223, 264 BGA

The devices operate in the -40 to (+105") +125°C temperature range, from 1.71 to 3.6 V power supply, and under 3W power consumption. By HILIN  Ver. 0.2 21



AN 1Yl

Cortex-M7 Cortex-M55 Cortex-M85
Architecture Arm v7-M Arm v8.1-M Arm v8.1-M
Security PACBTI
Unprivileged
Debug Unprivileged Debug
Extension Extension
Stack limit
checking Stack limit checking
TrustZone TrustZone
MPU (PMSAV7)  MPU (PMSAV8) MPU (PMSAV8)
6-stage superscalar 7-stage scalar pipeline and
and branch 4-stage (for main  9-10 stage vector and
Pipeline prediction integer pipeline) floating-point pipeline
Helium (MVE) Not supported Supported Supported
fp32, fpe4 fp16, fp32, fp64 fp16, fp32, fpod
FPU FPV5 FPv5 FPV5S
8 8bx8b 8 8bx8b
4 16bx16b 4 16bx16b
MACs per cycle  132bx32b 2 32bx32b 232bx32b
CoreMarks/MHz ~ 5.29 4.4 6.28

DMIPS/MHz 2.31/3.23/6.78 1.69/2.16/5.32 3.13/4.52/8.76
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Improved DSP And Al Performance On An MCU Core

System Resource I

)
Interconnect - 1 I v
without bridges |
=B

System Peripheral Bus

4

i

v et

GPT12

|

PSI5

AURIX™ TC4Dx | Infineon Technologies

Arm® Cortex®-M55 Connectivity

Embedded Memories 800 MHz

TrustZone®
MVE

ST Neural-ART
accelerator 600 Gops

System
Security

Exb;md memory

%

Audio

Graphics Analog

Timers/Control

Camera pipeline
Multimedia

STM32N657X0 | Product - STMicroelectronics

By HILIN \er.0.2
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https://semiengineering.com/improved-dsp-and-ai-performance-on-an-mcu-core/
https://www.infineon.com/products/microcontroller/32-bit-tricore/aurix-tc4x/tc4dx
https://www.st.com/en/microcontrollers-microprocessors/stm32n657x0.html#documentation
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