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Presentation highlights  GX@

The STM32 F4 series brings to the market the world’s
highest performance Cortex™-M microcontrollers
168 MHz Fp /210 DMIPS
363 Coremark score

The STM32 F4 series extends the STM32 portfolio
2504 compatible devices already in production, including
the F1 series, F2 series and ultra-low-power L1 series

The STM32 F4 series reinforces ST's current leadership in
Cortex-M microcontrollers, with 45% world market share
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STM32 F4 series
High-performance digital signal controller

S74

ARM Single precision F P U
Ease of use
um Better code efficiency

Py gt Faster time to market
Corte Eliminate scaling and saturation
Low-Powar Leadarship from ARM Easier support for meta-language tools
(Matlab...)

What is Cortex-M4?
MCU , DSP

Harvard architecture
Single-cycle MAC

Ease of use of C
programming - _
Interrupt handling . . Barrel shifter
Ultra-low power = |
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STM32F4 Series highlights 1/3 Lyy

Based on Cortex M4 core
The new DSP and FPU instructions combined to 168MHz

Over 30 new part numbers pin-to-pin and software compatible with
existing STM32 F2 Series.

Advanced technology and process from ST:
Memory accelerator: ART Accelerator™
Multi AHB Bus Matrix
90nm process

Outstanding results:
210DMIPS at 168MHz.

Execution from Flash equivalent to O-wait state performance up to
168MHz thanks to ST ART Accelerator

4
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STM32F4 Series highlights 2/3 IS72

More Memory
Up to 1MB Flash with option to permanent readout protection (JTAG fuse),

192kB SRAM: 128kB on bus matrix + 64kB (Core Coupled Memory) on
data bus dedicated to the CPU usage

Advanced peripherals
USB OTG High speed 480Mbit/s
Ethernet MAC 10/100 with IEEE1588
PWM High speed timers: 168MHz max frequency
Crypto/Hash processor, 32-bit random number generator (RNG)
32-bit RTC with calendar: with sub 1 second accuracy, and <1uA

- 4
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STM32F4 Series highlights 3/3 IS732

Further improvements
Low voltage: 1.8V to 3.6V VDD , down to 1.7*V on most packages
Full duplex I2S peripherals
12-bit ADC: 0.41pus conversion/2.4Msps (7.2Msps in interleaved mode)
High speed USART up to 10.5Mbits/s
High speed SPI up to 37.5Mbits/s
Camera interface up to 54MBytes/s

*external reset circuitry required to support 1.7V

- 4
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STM32 F4 series — applications served

Points of sale/inventory Building
management

i : i fi HVA
Industrial automation Security/fire/HVAC

and solar panels

Test and
measurement

Transportation -

\e
Consumer Z\\

Medical

Communication
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STM32 F4 block diagram

Feature highlight

168 MHz Cortex-M4 CPU
= Floating point unit (FPU)
= ART Accelerator ™

= Multi-level AHB bus
matrix

1-Mbyte Flash,
192-Kbyte SRAM

1.7 to 3.6 V supply

RTC: <1 pA typ, sub second
accuracy

2x full duplex I2S

3x 12-bit ADC
0.41 ps/2.4 MSPS

168 MHz timers

System

Power supply
1.2 V regulator
POR/PDR/PVD

Xtal oscillators S e
32 kHz + 4 ~26 MHz ARM Cortex-M4

Internal RC oscillators 168 MHz
32 kHz + 16 MHz

(independent and window)

51/82/114/140 1/0s

Nates:
1.
2

Floating point unit (FPU)

Nested vector inter-
rupt

controller (NVIC)

MPU

JTAG/SW debug/ETM

Multi-AHB bus matrix

Control Crypto/hash processor’
2x 16-bit motor control
PWM 3DES, AES 256
Synchronized AC timer SHA-1, MD5, HMAC

10x 16-bit timers
2x 32-bit timers

Cyclic redundancy
check (CRC)

True random number
generator (RNG)

HS requires an external PHY connected to the ULPI interface
Crypto/hash processor on STM32F417 and STM32F415

4]

Up to 1-Mbyte Flash memory
Up to 192-Kbyte SRAM

' SRAM/NOR/NAND/CF/
LCD parallel interface
80-byte + 4-Kbyte
512 OTP bytes

Connectivity
Camera interface
3x SPI, 2x 128, 3x IPC

Etheret MAC 10/100
with IEEE 1588

2x CAN 2.08
1x USB 2.0 OTG FS/HS'
1x USB 2.0 OTG FS
SDIO

6x USART
LIN, smartcard, [rDA,
modem control

2-channel 2x 12-bit DAC

3x 12-bit ADC
24 channels / 2.4 MSPS

Temperature sensor

INJ
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STM32 F4 portfolio  [iSKiisiskiaeg eskpiceineuipe 1LY/

Flash size (bytes)
STM32F417VG §STM32F417ZG |J§ STM32F4171G “

STM32F407VG g STM32F4072G g STM32F4071G
TM32FA0SRG STM3ZFA0SVG STM32F40526

1M

512K STM32F417VE gSTM32F417ZE |§ STM32F417IE
STM32F407VE §STM32F407ZE § STM32F4071E

64 pins 100 pins 144 pins 176 pins
LQFP/CSP LQFP LQFP LQFP/UFBGA

> Pin count

Legend:
B Ethernet, 2xUSB OTG, camera IF | 1xUSB OTG FS/HS Encryption 2

\'l
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STM32 product series IS73

4 product series

Common core peripherals and architecture: STM32 F4 series - High performance with DSP (STM32F405/415/407/417)

80?6?%14 Up to Up to 2x USB ; Ethemet | CryPto/hash
orteX M | 192-Kbyte | 1-Mbyte | 20076 | 3-Phase ' 25 audio | E1REMEL | processor
Communication peripherals: ';nd FPU SRAM Flash FS/HS el - came ’| and RNG
USART, SPI, I2C .

MEHIo eneras prptes o STM32 F2 series - High performance (STM32F205/215/207/217)

Integrated reset and brown-out
warning

Multiple DMA

2x watchdogs
Real-time clock

STM32 F1 series - Connectivity line (STM32F105/107)
72 MHz Up to Up to -

OTGFS  MCtimer 2.0B EEE 1588
PLL and clock circuit STM32 F1 series - Performance line (STM32F103)

External memory interface (FSMC) 72MHz  Upto Upto USB FS 3-phase CAN SDI0
e offge e B G 4 8

Up to 3x 12-bit ADC (up to 0.41 ps) STM32 F1 series - USB Access line (STM32F102)

Main oscillator and 32 kHz oscillator " 48 MHz Upto Upto USB FS v
Low-speed and high-speed internal RC Cortex-M3 16-Kbyte 128-Kbyte i)
oscillators : CPU SRAM Flash device < 7"
-40 to +85 °C and up to 105 °C STM32 F1 series - Access line (STM32F101)
operating temperature range 36 MHz Upto Upto
Low voltage 2.0 to 3.6 V or Cortex-M3  80-Kbyte  1-Mbyte
1.65/1.7 to 3.6 V (depending on series) cPu SRAM Flas|
5.0 V tolerant I/0s STM32 F1 series - Value line (STM32F100)
20MHz  Uplo  Upto .

Cortex-M3  32- 512 , : CEC
et szlove sizione 2

STM32 L1 series - Ultra-low-power (STM32F151/152)
32 MHz Up to Up to USB FS Data EEPROM| LCD BOR AES
Cortex-M3 | 48-Kbyte | 384-Khyte device up to 8x40 | Comparator MSI 128-bit
CPU SRAM Flash 12 Kbytes 4x44 VScal



http://www.emcu.it/

STM32 - leading Cortex-M portfolio 7/

Flazh size (bytes)

™ STNGF207IG STMRFEITIS SNRF207ZG STHRFzITZG STHSZF20T STWZFIG
TGEF 20576 STHGEF 151G STUEZF20SVG STUGZFZISG STWREF205 STSEF2175

BTM32F101RG STM32F103RG STM32F101VG STM32F03VG STMa2F01ZG STM32F103IG

STNMBSOIET

I

—_— EEEEEN S T [ () Y]

STMSZFR207VE STMR2FZITVE
512K STM32F20SHE STM32F21SRE. STM32F2CSVE. STMERRSVE STM32R20SZE

STM32F101RE STM32FOTVE STMa2F o ZE

STMaz2L162RD1 STMazL162VD* STMa2L1622D"
STM32L151RD" | STM32L152RD1| STM32L151 VD1 [ STM32L1 52VD1 | STMazL151201 | STMa2L1 522D

STM3zF101RD STM3zF101vVD STMazF101ZD
STM3azF100RD STM32F103RD STM32F100VD STMa2F1osVD STMazF100ZD STM32F1032D

smuszrsn0 SINSHSIC SRS SINFISEC SINSRITIC STHSZE20T

STM32F105RC STM32F105VC
STM32F10MRC STM32F107RC STM32F101WC STM32F107VC STM32F10MZC
STM32F100RC STM32F103RC STM32F100VC STM32F103VC STM32F100ZC STM32F103IC

STMs2F205RB STHa2F205VB.
STM32L151CB | 5TM320152C8 | STM32L151RB | STM32L152RB | STM32L151V8 | STM32L152VB
128 K STM32F105RB STM32F107RE STM32F105VB Oq e(

STM32F103TB STM32F101CB STM32F103CE STM32F101RB STM32F103RE STM32F101VE STM32F107VB
STM32F101TB STM32F100CE STM32F102CE STM32F100RBE STM32F102RE STM32F100VE STM3Z2F103VB

STMa2L151C8 | STM32L152C8 | STMa2L151Ra | STM32L152R8 | STM32L151V8 [ STM32L152V8

STMz2F105RS STM3z2F105Va
STM32F103T8 STM32F101Cs STM32F103C2 STM32F101RS STM32F103R8 STM32F101Va STM3az2F10avs
STM32F101T8 STM32F100Cs STM3z2F10202 STM32F100RS STM32F102Rs STM3zF100Va

32K STM3zF103T6 STM32F10106 STM3zF103Ce STM32F101R6 STM3zZF103R6
STM32F101T6 STM32F10008 STM32F102C6 STM32F100R6 STM32F102R6

STM32F103T4 STM32F101C4 STM32F103C4 STM32F101R4 STM32F103R4

384 K

256 K

B4 K

15K STMaF101T4 STME2F100CH STMBZF102CH STM3ZF100R4 STMIZF1cCRA Pin count
36 pins | 48 pins I 64 pins 1 100 pins I 144 pins I 176 pins .
QaFM LOFP/OFN LOFP/BRA/CSP LOFP/BGA LOFP LOFP/UFBGA
Legend: Note:

W sTHME2 L STMBZ F1 I sTM3zF2 M STM3ZF4 1. .ﬂ.\;ﬂlanle In 04/201 1 for all 255- and 384-Kbyte STM32L devices
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Market update 74

Final Cortex-M MCU volume in shipped by ARM in 2010: 144 M units
Growth into 2011 continues to be strong and healthy

Strong ARM growth also Total Cortex-M MCU ARM
acknowledged by 80.000.000 shipments
Semicast 70000000 - STM32 = ~

32/64-bit MCU/eMPU Architectural Market Shares ($) 60.000.000 +— 4 5 0/0 m a rket
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STM32 F4 key features
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STM32 F4 Key features W

1574

Real-time
performau:ce

Cortex-M4 with F
168 MHz/210 DMIPS

Outstanding
power
efficiency

oy

<1pAV,,, RTC,

Ultra low dynamic
consumption,
1.7t036VYV

oD

Superior and
innovative
peripherals

X,

Faster peripherals,
2 full duplex 125,
RTC with
sub second accuracy...

Maximum
integration

1 MByte Flash,
192-Kbyte SRAM...

Extensive
tools and
software

S

CMSIS DSP library,
Matlab support,
various IDE starter kits,
RTOS,and stacks

STM32 F4 series, over 30 part #s

L1, F1, F2, F4 series: seamless migration
amongst 250 pin-to-pin compatible part #s



http://www.emcu.it/

Real time performance
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ST’s ART Accelerator™ IS732

The adaptive real-time memory accelerator unleashes the Cortex-M4 core’s
maximum processing performance equivalent to O-wait state execution
Flash up to 168 MHz

Flash
ART Accelerator
Core memory
128-bit  128-bit 128-bit
128-bit § 128-bit 128-bit
128-bit §§ 128-bit 128-bit
128-bit § 128-bit 128-bit
128-bit § 128-bit 128-bit :
128-bit B 128-bit 128-bit Arbitration
128-bit || 128-bit 128-bit and branch
Cortex-M4 128-bit § 128-bit 128-bit management e
CPU 128-bit T T
Instruction bus 126t = 5 e
— 128-bit
] 128-bit
ARM. b
128-bit
128-bit
Data/debug bus
L |
128-bit 128-bit wide 1

embedded Flash memory
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Real-time performance IS74

g
H H = Compressed audio
32-bit multi-AHB bus matrix P
stream (MP3) to
. 16kByte SRAM block
m-“ | aenera enera eme B OTG
: with CPU gurmsei gur;ms&! Mig}:l‘)."lzlo Ub[;,éh Bus masters ( MP3 decoder
m 168 MHz DMA1 DMA2 DMA DMA )
Dbl | 8 channels | 8 channels Code executlon
£ 'E s fovms | by core
2 64 Kbytes SRAM
B Bus slaves q
FSMC
b
£ AHB2 peripheral
2 { aisiarer ] |
z AHB1 peripheral
2 — AHB1/APB2 ——
5 SRAM 16 Kbytes
% T SRAM 112 Kbytes
| £ twoe (" User interface:
i DMA transfers
Access to the of the graphical
MP3 data for icons from Flash

decompression \__todisplay



http://www.emcu.it/

@ Outstanding power efficiency
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O Outstanding power efficiency L7

=1 A =2 Jix 230 yA/MHz, 38.6 mA at
) 168 MHz executing

RTC on R Coremark benchmark from

RTC Flash memory (with
B 4-Kbyte peripherals off), made
<1pA bsagmp possible with:

ST's 90 nm process
allowing the CPU core
torunatonly 1.2 V

4-Kbyte
backup SRAM Typical values in Vg, mode

ART Accelerator™ reducing the number of accesses to Flash
Voltage scaling to optimize performance/power consumption
Vpp mindownto 1.7V
Low-power modes with backup SRAM and RTC support
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\ Low power and real life applications

4

Low power in real life applications is not just Low-power mode

Need to consider the % of time spend in LP mode and in Run
mode

pA/MHz
%o
Run % Low power
Mode mode

time

uA/MHz ! ]

Average consumption

time 1
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@ Superior and innovative peripherals
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@ Superior and innovative peripherals‘ﬁ

Ethernet
with IEEE
1588v2

HW
crypto/hash
coprocessor

and

PWMs @ 168 Audio <1 HA RTC
MHz architectur
and &
2 USB OTG
2 full

duplex I2S
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@ Extensive tools and SW
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@ Extensive tools and SW

Evaluation board for full product feature evaluation
Hardware evaluation platform for all interfaces
Possible connection to all I/Os and all peripherals

Discovery kit for cost-effective evaluation and SM3240G_EVAL

prototyping $349

Starter kits from 3" parties available soon

Large choice of development IDE solutions from the
STM32 and ARM ecosystem

$14.90
RASONANCE aifiyse; hitexmmmm SIAR Bl-colic pmmm a6,

e DEVELOPMENT TOOLS SYSTEMS
DZKE"- LAUTERBACH.{i\l SJIGNTY;  @TASKING  expresslogic (&M

An ARM® Company
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@ Software Libraries

ST software libraries free is
C source code for easy implementation of all
STM32 peripherals in any application

Sta nda rd ||bra I‘y - source code for implementation of

all standard peripherals. Code implemented in demos for STM32
evaluation board

— Sensorless Vector
Control for 3-phase brushless motors

ARM CMSIS DSP Iibrary — (free with license

agreement)

Audio libra I'Y — MP3/WMA decoder, volume control,
equalizer

(free with license agreement).

For more software info see here:
http://www.emcu.it/STM32.htmI#STM_Firmware_Libraries

1574

=) STHME2F 0=FPwiLib
-1 PwLib
—-{) examples
+-{07) ADC
+-.7) BEP
+- ) CamM
+-{2) Cortext3
+-) CRC
+-) DaC
+ ) DM
#1107 ExTI
+-{-7) FLASH
+-{.7) FSMC
+-{C7) GPIO
+-.7) 12C
+-07) 125
+-07) 'wWDG
+-|_7) Lib_DEEUG
+-0T) MYIC
+-) PR
+-{-7) RCC
+-{-7) RTC
+-C7) S010
+-) 5P
+-2) SwsTick
+-C) TIM
+-07) USART
+-0T) W DG
=-{= library
+-5) Inc
+-) =re
—-{) project
+-0T) Bk ed
+-7) EWaRkYE
+-{C7) HITOP
+-{-7) RIDE
+-07) AR DK
[Z] main.c
[Z] tm32M 0x_conf.h
[Z] stm32M 0x_it.c
[Z] stm32M 0x_ith
) resc
2 atn3200 Owbwlib_contents htm
[Z] wersion tut

24
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Key messages to remember Kys

= STM32 F4 series <

= World’s highest performance

= Extends the STM32 portfolio to over 250+ compatible
devices

= One-in-two Cortex-M MCUs shipped worldwide is
an STM32

STM32F4-Discovery

- 57
STM32 Releasing your creativity

STM32F4DISCOVERY

__ STWMicroelectronics  WW\W.emcl
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More STM32F4 details and practical Hands-On
with STM32F4 discovery kits will come just
today in the afternoon!
or see here:
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