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STM32x Cortex M3

* ARM v7M Architecture

* Thumb-2 Instruction Set Architecture <:|

°  Mix of 16 and 32 bit instructions for very high code density

* Harvard architecture
° Separate | & D buses allow parallel instruction fetching & data storage
* Integrated Nested Vectored Interrupt Controller (NVIC) for low latency interrupt processing
* Vector Table is addresses, not instructions <:|
* Designed to be fully programmed in C
* Even reset, interrupts and exceptions
* Integrated Bus Matrix
* Bus Arbiter
° Bit Banding — Atomic Bit Manipulation (single instruction Read/Write) <:|
*  Write Buffer
*  Memory Interface (I&D) Plus System Interface & Private Peripheral Bus
* Integrated System Timer (SysTick) for Real Time OS or other scheduled tasks <:|
* Outstanding efficiency of 1.2 DMIPS/MHz
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STM32x Cortex M3

* 3-Stage Pipeline

* Fetch, Decode & Execute

* Single Cycle Multiply

Source Destination Cycles
16b x 16b 32b 1
32b x 16b 32b 1
32b x 32b 32b 1
32b x 32b 64b 3-7*

*UMULL, SMULL,UMLAL, and SMLAL are interruptible and can also complete early
depending on source values
* Hardware Division

* UDIV & SDIV (Unsigned or Signed divide)

* Instruction takes between 2 & 12 cycles depending on dividend and devisor

* Closer the dividend and division the faster the instruction completes

* Instruction is interruptible (abandoned/restarted)
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STM32x Cortex M3

* Serial Wire Debugging for optimized device pin-out

JTAG{ ﬁ HH Swb+_

* Embedded break/watch capabilities for easy flashed application debugging
+ 8 hardware breakpoints
¢ 2 hardware watchpoints (test access to variable, memory in R&W)

More pins available
for the application

* Serial Wire Viewer for targeted low bandwidth data trace
¢ Using serial wire interface or dedicated bus CKout+D[3..0] for better bandwidth
¢ Triggered by embedded break and watch points

* ETM capability for better real time debugging
* ¢ Instruction trace only
° ¢ External signal triggering capability
° ¢ Can be used in parallel with data watchpoint



=SILICA

An Avnet Company

STM32x Cortex M3 - Interrupt
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STM32x Cortex M3 — Power Management Ky

* Like to 8bit Microcontroller Cortex use power mode management
° SLEEP NOW
¢ “Wait for Interrupt” instructions to enter low power mode
— No more dedicated control register settings sequence
+ “Wait for Event” instructions to enter low power mode
—No need of Interrupt to wake-up from sleep
— Rapid resume from sleep
° SLEEP on EXIT
¢ Sleep request done in interrupt routine
¢ Low power mode entered on interrupt return
—Very fast wakeup time without context saving (6 cycles)
° DEEP SLEEP
¢ Long duration sleep

— From product side: PLL can be stopped or shuts down the power to digital
parts of the system

— Enables low power consumption
* Optimized RUN mode CORE power consumption 3 time less than ARM7ToMI
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STM32x Cortex M3 - MEMORY

Boot Loader Auto Detect Speed and is
available for:

USART1: STM32F101/2/3

USART1/2 — CAN- USB: STM32F105/7
DFU is an application available for all STM32
and must be enclosed inside appll.

0xFFFF FFFF

OxEX1D 0000
OxE0OF FFFF

Cortex-M3
internal

oxE000 o000 | Peripherals

0x1FFF F9FF
0x1FFF F800
0x1FFF FTFF

0x1FFF FO00

D000 B000 m 0x0801 FFFF
SRR = 0x 0300 0000
02000 0000 Mm
Bit-Band

00000 0000 region

‘&F Boot modes

Depending on the Boot configuration, Embedded Flash
Memory, System Memory or Embedded SEAM Memory
is aliased at @0Ox00

BOOT Mode
Selection Pins Boot Mode Aliasing
BOOT1 BOOTO
. 0 User Flash lUser Flash is selected as
boot space
0 1 SystemMemory SystemMemaory is selected

as boot space

Embedded SEAM is

Embedded SRAM selected as boot space

‘& SystemMemory: contains the Bootloader used to
re-program the FLASH through USART,

‘&F Boot from SRAM :

In the application initialization code you have to Relocate

the “Yector Table in SRAM using the NWVIC Exception Table
and Offset register

Addressable memory space of 4 GBytes
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STM32x Cortex M3 - pmA

* 7 independently configurable channels: hardware requests or software trigger
on each channel

* Software programmable priorities: Very high, High, Medium or Low. (Hardware
priority in case of equality)

°* Programmable and Independent source and destination transfer data size:
Byte, Halfword or Word

* 3 event flags for each channel: DMA Half Transfer, DMA Transfer complete
and DMA Transfer Error

* Memory-to-memory, peripheral-to-memory and memory-to-peripheral
transfers

* Faulty channel is automatically hardware disabled in case of bus access error
°* Programmable number of data to be transferred: up to 65536

* Support for circular buffer management
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STM32x Cortex M3 — bmA/cont.

& The DMA controller provides access to 7 channels
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STM32x Cortex M3 - Power Supply

¥ Power Supply Schemes

@ Vpp = 2.0 to 3.6 V: External Power Supply for Vopa domain \
I/Os and the internal regulator. Yol /0 converter
@ Vppa = 2.0 to 3.6 V: External Analog Power Yoo St
supplies for ADC, Reset blocks, RCs and PLL. ™ T | |
= ADC working only if Vppy 2 2.4 V = d":::in — Rl
@ Vgpy = 2.0 to 3.6 V: For Backup domain when STANDBY .::.:uiw o
Vpp is not present. Vss Eﬁ [gxggf':ggﬂggg rEgJ Menoties
@ Power pins connection: T vattage Regutator_f1— "7
@ \/5p and Vppp must be connected to the same power Luw\\.-'ultage Detector A
source Backup domain
@ Vg, Vgsp and Vgee. must be tight to ground Vorr i Ié?(iigv;ﬁg?slc osc
ﬁ OV < VREF+ < VDDA [Q E?gBDCR register
‘@ Vper, and Vper. available only in LQFP100 package, /

in other packages they are internally connected
respectively to Vppa and Vgga
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STM32x Cortex M3 - Backup Domain

& Backup Domain contains

& RTC (Counter, Prescaler and Alarm
mechanism)

Separate 32KHz Osc (LSE) for RTC Vear L1 e [

Backup domain

Up to 64 x 16-bits user backup registers —-

RCC BDSR register: RTC source clock
selection and enable + LSE config

= Reset only by Backup domain RESET
‘@ Vg,; independent voltage supply

reg (LSE)

RCC BDSR] [32KHZ OSC]

NN

VDD E]—

ANTI_ L 10 x 16

TAMp L] [ r:g ] [ RTC ]

‘@ Automatic switch-over to Vg, when V, goes N /
lower than PDR level

@ No current sunk on Vg, When V, present

& Tamper detection: resets all user backup
registers

& Configurable level: low/high
& Configurable interrupt generation



STM32x Cortex M3 - RESET Sources

@  System RESET

@ Resets all registers except some

RCC registers and BKP domain
@ Sources External
@ Low level on the NRST pin RESET gt
(External Reset)
WWDG end of count WWDG RESET
IWDG RESET

condition 5}47 GEEEE%OR Software RESET
ortware

IWDG _end of count (min 20ps) POR/PDR RESET

condition

Low power
A software reset (through 4 management RESET

NVIC)

Low power management
Reset

L

Filter v » SYSTEM NRESET

VW W &

& Power RESET @  Backup domain RESET .
@ Resets all registers except BKP @ Resets all BKP domain
domain & Sources
& Sources @ Setting BDRST bit in RCC BDCR register
@ Power On/Power down @ VDD or VBAT power on, if both supplies have previously
Reset (POR/PDR) been powered off.

@ When exiting STANDBY
mode
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STM32x Cortex M3 - on Chip Oscillators

* Multiple clock sources for full flexibility in RUN/Low Power modes

* HSE (High Speed External oscillator): 4MHz to 16MHz main osc which can
be multiplied by the PLL to provide a wide range of frequencies

* HSI (High Speed Internal RC): factory trimmed internal RC oscillator SMHz
+/- 1% over 0-70°C temp range

* Feeds System clock after reset or exit from STOP mode for fast startup
(startup time : 2us max)

* Backup clock in case HSE osc is failing

* LSI (Low Speed Internal RC): 32KHz internal RC for IWDG and optionally
for the RTC used for Auto Wake-Up (AWU) from STOP/STANDBY mode

* LSE (Low Speed External oscillator): 32.768kHz osc provides a precise
time base with very low power consumption (max 1pA). Optionally drives
the RTC for Auto Wake-Up (AWU) from STOP/STANDBY mode.

* CSS Clock Security System
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STM32x Cortex M3 - Clock Scheme

& System Clock {(SYSCLK) sources

v HEI
+ HSE
v PLL

& Configurable dividers provides
AHB, APB1/2, ADC and TIM clocks

4-16
MHz

MCO [

& USB Clock (USBCLK) provided
from the internal PLL

& RTC Clock (RTCCLK) sources
v L5E
v 5]

v HSE clock divided by 128 & Clock-out capability on the MCO

pin (PA.08) f max 50MHz

& Clock Security System {C55) to backup clock in case of HSE clock
failure (HSI feeds the system clock)

& Enabled by SW w/ interrupt capability linked to Cortex NMI

HCLE

-

OsC_ouT
0sc_IN

0O5Cc32_IM

nscaz_umg

" up to F2MHz
HSI RC 8MHz
. PCLK1
"up to 36MHz
PLLCL AHE APE1
HSE Osc le;l'j_lﬁ Prescaler Prescaler JIIMEZ:_::L I TIMxCLK
) F1,2..912 ,.-"1,2,4,3,lf| '
. PCLEZ
" up to FZMHz
SYSCLK
— s P APB? ML TIMICLK
* Prescaler
HSE /1,2,4.8,1 x1, 2 mult
. PLLCLE
» 128
ADC
# Prescaler —* ADCCLE
22.768KH 2,4,6,8
LSE DSc z RTCCLK /2,48,
L Pr;]:::gler » USBLLK
LS 48MHz
3 2KHz
LSI RC *  IWDGCLE
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STM32x Cortex M3 - GPIO Features

* 80 multifunction bi-directional I/O ports available: 80% IO ratio

80 Standard 1/Os (5V tolerant, 20 mA drive)

18 MHz Toggling <~

Configurable Output Speed up to 50 MHz <::|

Up to 16 Analog Inputs

Alternate Functions pins (like USARTX, TIMx, 12Cx, SPIx, CAN, USB...)
All I/Os can be set-up as external interrupt (up to 16 lines at time)
One /O can be used as Wake-Up from STANDBY (PA.00)

One I/O can be set-up as Tamper Pin (PC.13)

All Standard 1/Os are shared in 5 ports (GPIOA..GPIOE)

Atomic Bit Set and Bit Reset using BSRR and BRR registers
Locking mechanism to avoid spurious write in the 10 registers

When the LOCK sequence has been applied on a port bit, it is no longer
possible to modify the configuration of the port bit until the next reset
(no write access to the CRL and CRH registers corresponding bit).
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STM32x Cortex M3 - grio Configuration Modes

lCl:lnﬂguratil:ln Mode CHF1 CHFO Mol MO0 RN EE RN EE RSN E RN IR ISR AR EEEE
Analog Input i :
Input Floating : ; | Alternate Function Input : woo_lo E
[(Reset State] =] % E
{ oo 2 o x
Gl : OMN/OFF =1
Input Pull-Up 1 0 = 0N OFF £ :
Read |&| i :
kil 0 in WOD_ID
Input Pull-Down 1 0 = : .
| al ; :
Cutput = : TTL Schrmitt :
] ] : ) OMSOFF H
pLIEI'I'pLI” E 5 Tr|gger g
4 1 - = Z
" =0 T
Suput ; 1 ¢ Input Driver o o -
SRCHDEn ] ©1:10MH: Bl e e e e s e o
10: 2 MHz = B i : =
AF Push-Pull i ] 11: 50 MHz % 0 = H
=5 H E
= 1 Write |2 ﬁ % : :
Cpen-Crrain o E = :. OUTPUT =
= = H
= = CONTROL :Push-Pull
Read (Wiite +——e|S| i *Open Drain
: IS *Disabled
From Cin-chip Peripherals H :
Alternate Function Outpat :' COutpest Oriwer .
-II'IIlII-IIIIIII"II'IIl-IIIIIII'IIlII-IIIIIII"IIIII-IIIIIII'IIII‘



STM32x Cortex M3 - ADC Features

°* ADC conversion rate 1 Msample (up to 2Ms) and 12-bit resolution
°* ADC supply requirement: 2.4V to 3.6 V

* ADC input range: VREF- = VIN = VREF+
(VREF+ and VREF- available only in 100/144 package)

* 8 conversion mode
* Up to 21 multiplexed channels:
19 external channels

2 internal channels: connected to Temperature sensor and internal
reference voltage (Bandgap voltage)

* Channels conversion groups:
Up to 16 channels regular group
Up to 4 channels injected group
* Single and continuous conversion modes



STM32x Cortex M3 - ADC Features

* Scan mode for automatic conversion of channel 0 to channel ‘n’
° External trigger option for both regular and injected conversion

°* Channel by channel programmable sampling time and conversion
order

* Discontinuous mode on regular and injected groups
* Self-calibration
* Left or right Data alignment with inbuilt data coherency
* Analog Watchdog on high and low thresholds
* Interrupt generation on:
End of Conversion
End of Injected conversion
Analog watchdog
°* DMA capability (only on ADCA1)
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STM32x Cortex M3 - General Purpose timer

* TIMZ2, 3, 4 on Low Speed APB (APB1)

s Inter.nal clock up to 36 MHz e %. Trigger/Clock
* 16-bit Counter TRz | Trigger Output
* Up, down and centered counting modes ———{  Controller
* Auto Reload ]
* 4 x 16 High resolution Capture Compare Channels 16-Bit #escaler
° Programmable direction of the channel: input/output ﬂ
°  Output Compare Auto Reload REG
- PWM +/- 16-Bit Counter
° Input Capture, PWM Input Capture @
° One Pulse Mode CcHI > | —{ > cH1
s ooy 7 N e
* Synchronisation with external trigger crolgy capture Sompare —LI cHe
* Triggered or gated mode CHA il CHA

* Encoder interface

* 6 Independent IRQ/DMA Requests generation
* At each Update Event
* At each Capture Compare Events
* At each Input Trigger
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STM32x Cortex M3 - Advanced Control Timer (TIM1) K’

* Internal clock up to 72MHz

* 16-bit Counter ER O]
* Auto Reload mr1_ | Trigger/Clock _
° Up, down and centered counting % Trigger Output
¢ modes — Controller

* 4x 16 High resolution Capture Compare channels T

° Programmable direction of the channel: input/output 16-Bit Prescaler
°  Output Compare: Toggle, PWM

* Input Capture u
°* PWM Input Capture

Auto Reload REG

+/- 16-Bit Counter

* Synchronization
* Up to 8 IT/DMA Requests @
* Motor Control Specific Feature cHBER : g::w
* OC Signal Management L i
* 6 Complementary outputs cHz[+ u_‘: o | +*IZI+§:§N
* Dead-time management (0...14uS res.13,8nS) Capture Compare -
* Repetition Unit cHaly el CH3
* Encoder Interface CH4[+ ﬁgﬁ”

* Hall sensor Interface
°* Embedded Safety features
° Break sources: BKIN pin/ CSS, HW operate without clock
CSS



STM32x Cortex M3 - Encoder Interface

& Encoders are used to measure position and speed of
motion systems (either linear or angular)

& The encoder interface mode acts as an external clock
with direction selection

& The counter provides information on the current position
(for instance angular position of an electric motor’s rotor)

& To obtain dynamic information (speed, acceleration) on
must measure the number of counts between two periodic
events, generated by another timer

arEncoders and Microcontroller connection example:

& An external incremental encoder can be connected directly to the
MCU without external interface logic.

The third encoder output which indicates the mechanical zero
position, may be connected to an external interrupt and trigger a
counter reset.
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Trigger Controller

TI D—>

Polarity Select & Edge Controller ——

[ f——

Polarity Select & Edge Controller -
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STM32x Cortex M3 - Hall sensor Interface

TIF_ED Trigger &
"I Slave Mode
Controller
Hall A
Hall B
Hall C NPt Rilter &
| o 5 Edge detector Prescaler —# CapturefCompare 1 Register
L1
T : NPt Ailter &
- &
Eale e e Prescaler — CapturefCompare 2 Register
4 5 Input Filter &
e L .
|:| Edge detectaor Prescaler | —# CapturefCompare 3 Register
NP Flter &
Ti4 D '| Edge detectar Prescaler |—s Capture'Compare 4 Register
TRC
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STM32x Cortex M3 - RTC Features

HSE O5C

Clock sources
* 32.768 kHz dedicated oscillator (LSE) LSIRC  —
*  Low frequency (32kHz), low power internal RC(LSI)
° HSE divided by 128

°* 3 Event/Interrupt sources

1128

L5SE O5C ar EXT Clock

—
— \ RTCEEL /
arm [ il
*  Second

RTC Prescaler

°  Overflow

* Alarm (also connected to EXTI Line 17 for Auto Wake-
Up from STOP)

* Register protection against unwanted write operations

RTC Courter [«

Badcup Dormain

°* RTC core & clock configuration in Backup domain L L]

* Independent V;,; voltage supply
* Reset only by Backup domain reset
Narm IT  Owverflow IT Second IT
* RTC config kept after reset or wake-up from STANDBY
* Calibration Capability
* RTC clock can be output on Tamper pin for calibration

* Then the clock can be adjusted from 0 to to 121ppm
by a step of 1ppm
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STM32x Cortex M3 - wwDG features

°* Configurable time-window, can be programmed to detect
abnormally late or early application behavior

* Conditional reset

° Reset (if watchdog activated) when the down counter value
becomes less than 40h (T6=0)

WWDGE CFR

fow [ [ [ [ [a [ [ ]
—

* To prevent WWDG reset: write T[6:0] bits (with T6 equal to 1) at WG c
regular intervals while the counter value is lower than the time-
window value (W[6:0])

* Reset (if watchdog activated) if the down counter is reloaded
outside the time-window

* Early Wakeup Interrupt (EWI): occurs whenever the counter
reaches 40h = can be used to reload the down counter

* WWDG reset flag (in RCC_CSR) to inform when a WWDG reset
occurs

°* Min-max timeout value @36MHz (PCLK1): 113us / 58.25ms
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STM32x Cortex M3 - wbG (independent WDG ) K’l

®

Selectable HW/SW start through option byte

* Advanced security features:

{“v‘nﬁf&?ﬁ.ﬁﬁ?ﬁﬁ _____________________________ 1

*  IWDG clocked by its own dedicated low-speed clock

|
(LSI) and thus stays active even if the main clock } Prescaler | | Status Reload Key I
fails I Reqister Reqister Reqister Reqister |
|

[} [}
° Once enabled the IWDG can’t be disabled (LSI can’t [L—_—_—_—_—_—_—_—_—' —'—'—'—'—'—"—'—'—'—'—'—'—'—'—'%—'—'—'—'—'—'—'—' -'—'—'—'—'i|
be disabled too) I A I
- Safe Reload S K | reload value |
afe Reload Sequence (key) I L5] 8-t ri I
* IWDG function implemented in the VDD voltage }(SEKHZ) i 124t IWDG I
domain that is still functional in STOP and | down counter] Reset |
|

STANDBY mode (IWDG reset can wake-up from 'L__w_ﬂgﬂlygd_umai_n _______________________________
STANDBY)

* To prevent IWDG reset: write IWDG_KR with AAAAh key
value at regular intervals before the counter reaches 0

* IWDG reset flag (in RCC_CSR) to inform when a IWDG
reset occurs

°* Min-max timeout value @32KHz (LSI): 125us / 32.8s



STM32x Cortex M3 - sPI Features

°* Two SPIs: SPI1 on high speed APB2 and SPI2 on low speed APB1
* Full duplex synchronous transfers on 3 lines

* Simplex synchronous transfers on 2 lines with or without a bi-directional
data line

°* Programmable data frame size :8- or 16-bit transfer frame format
selection

°* Programmable data order with MSB-first or LSB-first shifting
°* Master or slave operation
°* Programmable bit rate: up to 18 MHz in Master/Slave mode

°* NSS management by hardware or software for both master and slave:
Dynamic change of Master/Slave operations



STM32x Cortex M3 - sb/Mmmc

‘@ Basic SD/MMC support (SPI protocol):
‘@ Performance: speed up to 18MHz

@ Error checking: hardware CRC calculation

MIS
SC

Mo
Ics
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STM32x Cortex M3 - 12C Features

* Multi Master and slave capability

* Controls all I?C bus specific sequencing, protocol, arbitration and timing
* Standard and fast I°C mode (up to 400kHz)
* 7-bit and 10-bit addressing modes
* Dual Addressing Capability to acknowledge 2 slave addresses
* Status flags:
° Transmitter/Receiver mode flag
° End-of-Byte transmission flag
* 12C busy flag
* Configurable PEC (Packet Error Checking) Generation or Verification:
* PEC value can be transmitted as last byte in Tx mode

*  PEC error checking for last received byte
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STM32x Cortex M3 - USART Features

°* Three USART: USART1 High speed APB2 and USART2,3 on Low speed APB1

* Fully-programmable serial interface characteristics:
* Data can be 8 or 9 bits
* Even, odd or no-parity bit generation and detection U p tO 4 : 5 M bpS
* 0.5,1, 1.5 or 2 stop bit generation
* Programmable baud rate generator
° Integer part (12 bits)
* Fractional part (4 bits)
*  Support hardware flow control (CTS and RTS)
* Dedicated transmission and reception flags (TXE and RxNE) with interrupt capability
* Support for DMA

* Receive DMA request

*  Transmit DMA request
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* 10 interrupt sources to ease software implementation

* LIN Master/Slave compatible
* Synchronous Mode: Master mode only
* IrDA SIR Encoder Decoder
* Smartcard Capability
* Single wire Half Duplex Communication
* Multi-Processor communication
° USART can enter Mute mode
° Mute mode: disable receive interrupts until next header detected

* Wake up from mute mode (by idle line detection or address mark detection)



M
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STM32x Cortex M3 - USART Features Cont.

SPI
USART supports Full duplex synchronous communication mode

Full-duplex, three-wire synchronous transfer

USART Master mode only

Programmable clock polarity (CPOL) and phase (CPHA)
Programmable Last Bit Clock generation

Transmitter Clock output (SCLK)

Txfs\k!{nq\ USART Tx

IrDA
USART supports the IrDA Specifications

Half-duplex, NRZ modulation,
Max bit rate 115200 bps
3/16 bit duration for normal mode
Low power mode: 1.42MHz<USART Prescaler<2.12MHz
Smart Card Emulation
USART supports Smart Card Emulation 1ISO 7816-3
Half-Duplex, Clock Output (SCLK)
9Bits data, 0.5 Stop Bit in receive, 1.5 Stop Bits in transmit
Parity Error Generation with NACK transmission
Programmable Guard Time
Programmable Clock Prescaler to guarantee a wide range clock input
Single Wire Half Duplex mode
USART supports Half duplex synchronous communication mode
Only Tx pin is used (Rx is no longer used)
Used to follow a single wire Half duplex protocol.

Half Duplex
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STM32x Cortex M3 - caN

* Main features:

*  Supports CAN protocol version 2.0 A, B Active

° Bit rates up to 1Mbit/s

*  Support the time Triggered Communication option
* Transmission

* Three transmit mailboxes

* Configurable transmit priority

*  Time Stamp on SOF transmission
* Reception

* Two receive FIFOs with three stages

* 14 scalable filter banks

* ldentifier list features

* Configurable FIFO overrun

*  Time Stamp on SOF reception
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STM32x Cortex M3 - usB

* Fully Certified USB2.0 12Mbps (Full Speed) Device

* Configurable endpoints transfer mode type:
* control, bulk, interrupt and Isochronous.
* Configurable number of endpoints:
° up to 8 bidirectional endpoints and 16 mono-directional endpoints.
* USB suspend/resume support.
°* Dedicated SRAM Area (Packet Memory Area) up to 512bytes
° (shared with CAN).
* Dynamic buffer allocation according to the user needs.

* Special double buffer support for Isochronous and Bulk transfers. PMA

ﬂ ndpointx Buff % CPU
% ndpointx Buff

7

USB I
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STM32x Cortex M3 - External Memory Interface: EMI/ FSMC

°* The FSMC consists of four main blocks:
* The AHB interface (including the IP configuration registers)
* The NOR Flash/PSRAM controller
* The NAND Flash/PC Card controller

*  The external devices interface |_|
A — -
4_
FSMC Interrupt to NVIC —— — U
NOR Memory | — NOR
T Controller - :
FSMC CLK from RCC —r—— — Signals
A s
..
— (" Shar
Configuration | / 1 S a_ed
3 Registers — Signals
o —> '_:
< : } NAND Signals
NAND/PC Card ~
Memory :
\/ NN Controller -
— (" PCcCard Signals
\. A=
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ |
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STM32x Cortex M3 - pAc

°* Two DAC converters: one output channel for each one

* 8-bit or 12-bit monotonic output
* Left or right data alignement in 12-bit mode
* Synchronized update capability
* Noise-wave or Triangular-wave generation
° Dual DAC channel independent or simultaneous conversions
°* DMA capability for each channel
° Request generated when External Trigger occurs
* External triggers for conversion
°* DAC supply requirement: 2.4V to 3.6 V
* Conversion range: 0 to 3.6 V

°* DAC outputs range: 0 < DAC_OUTx < VREF+ (VREF+ and VREF- available only in
100 and 144 pins package, ADC and DAC share the same VREF+)
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STM32x Cortex M3 - Bus

Clock configuabili
via comandi
RCC_xxxx

CORTEX-M3
Master 1 -
=
]
=
o GPIOA,B,C,D,E - AFIO -
. s USART1- SPI1 - ADC1,2 -
GP-DMA * s AHB-APB2 TIM1 - EXTI

Master 2 AHB-APB1 APB1 USART2,3 - SPI2 - I2C1,2 -

TIM2,3,4 - IWDG- WWDG —
USB — CAN — BKP — PWR -

:

Arbiter Bridges

* Multiply possibilities of bus accesses to SRAM, Flash, Peripherals, DMA
* BusMatrix added to Harvard architecture allows parallel access
* Efficient DMA and Rapid data flow

* Direct path to SRAM through arbiter, guarantees alternating access
* Harvard architecture + BusMatrix allows Flash execution in parallel with DMA transfer

* Increase Peripherals Speed for better performance
* Dual Advanced Peripheral buses (APB) architecture w/ High Speed APB (APB2) up to 72MHz and
Low Speed APB (APB1) up to 36 MHz

=>» Allows to optimize use of peripherals (18MHz SPI, 4.5Mbps USART, 72MHz PWM Timer, 18MHz
toggling 1/Os)
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STM32x Cortex M3 — STM32F103/107 K?

Both linas include up to

Up to 256KE FLASH

Multiple com.

Peripherals STMBZF]_CI?

USART, 5P, 12C

Multiple 16-bit Up to 2x1 !I:Ihit IADC S
=
TIMERS 84KE !
Dual DAC SRAM Temp IEEE1584
Sensor
Main Osc 3-16MHz +
internal 8§ MHz RC

i el STM32F105

Real Time Clock

Reset elreult CPU G1KB
b SRAM
p to 12 channels DME

80% GPIO ratio

2x128 |
2y12-hit ADC 1 x PWM

(1ps] High

L Quality | timer
Temp sensor Audiq ”
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STM32x Cortex M3 - sbio

@ The SDIO consists of two parts:

& The SDIO adapter block
provides all functions specific to
the MMC/SD/SD 1I/0 card such

as the clock generation unit, Interrupts |, SDIO CK
command and data transfer. and DMA <
. requests <—
@ The AHB interface accesses the — SDIO_CMD
SDIO adapter registers, and
generates interrupt and DMA
. SDIO Adapter
request signals. |, SDIO_D[7:0]

AHB Bus <«

HCLK/2 SDIOCLK (HCLK)
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Two 12Ss: Available on SPI2 and SPI3 peripherals.

Simplex communication (only transmitter or receiver)
Master or slave operations.

8-bit programmable linear prescaler to reach accurate audio sample frequencies (from
8KHz to 48KHz)

Programmable data format (16-, 24- or 32-bit data formats)
Programmable packet frame (16-bit and 32-bit packet frames).

Underrun flag in slave transmit mode and Overrun flag in receive mode.

16-bit register for transmission and reception. 4
I12S protocols supported: %
* 128 Phillips standard.
°  MSB Justified standard (Left Justified).

° LSB Justified standard (Right Justified). . J

SD

ws

* PCM standard (with short and long frame synchronization on 16-bit channel frame or
16-bit data frame extended to 32-bit channel frame)



Audio for
the user
Voice and
music
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To phoneline, darm

Serial coms and

I/0s

5 Uarts 3 SPI/ 212C
5timers, upto 1121/0Os
3 ADC, 21 channels

sensors and |1/Os FSMC

Parallel interface to graphic

i =5

| —

128

Interface to audio DAC for
superior audio quality

SD card for

software upgrade

ALARNMS

Sl | —|

|
I = [
| e -]

I SDIO
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Supports 10/100Mbits, Half/Full-duplex operations modes, with external

PHY interface.

Dedicated DMA controller with two sets of FIFOs.
Supports Ethernet frame time stamping.
Supports Power-down mode.

Two interrupt vectors:
° Ethernet normal operations.

° Ethernet wakeup event.

Compliant with the following standards:
° IEEE 802.3-2002 for Ethernet MAC
° IEEE 1588-2002 standard for precision networked clock synchronization

*  RMII specification from RMIl consortium



STM32x Cortex M3 - MAC FIFOs

°* The MAC core has two sets of FIFOs, of 2KB each one, with a configurable
threshold.

°* Two modes for popping data towards the MAC, for frames transmission:
* Threshold mode: as soon as the threshold level is reached.
* Store-and-Forward mode: a complete frame is stored into the FIFO.

°* Two modes for popping data towards the DMA, for frames reception:
* Cut-through mode: as soon as the threshold level is reached.

* Store-and-Forward mode: a complete frame is received into the FIFO.

AHB
Master

Rx FRAME = s
Ethernet

DMA

———————— —-— - Tx FRAME

AHB Slave

:"'.;——P SRAM
2 4>




* Complies with the On-The-Go Supplement to the USB 2.0
Specification (Rev 1.3)

* Operates in Full-Speed and Low Speed (FS, 12-Mbps, LS 1.5
Mbps) mode.

* Supports Session Request Protocol (SRP) and Host
Negotiation Protocol (HNP).

* Operate in Host, device and OTG modes.

Cortex-M 3T

e : oTG D+
Power&<_> - S useBzo —

. FS
Clock oTG FSs . E— e &[5 D
CTRL e cussens Core ' T L PHY

1. 25K Byi=s
USBE Data
FIFOs
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STM32x Cortex M3 — STM32F103/107 K?

I-bus
CORTEX-M3 | g PPy
Master 1 System
w
c
()]
GP-DMA 5 GPIOA,B,C,D,E - AFIO -
Master 2 =4 PB1 USART1- SPI1 - ADC1,2 -
X AHB-APB2 TIM1 - EXTI
GP-DMA

APB2 USART2,3,4,5 - SP1/12S2,3
AHB AHB-APB1 H -12C1,2 - TIM2,3,4, 5, 6,7
- IWDG - WWDG - CAN1,2

Bridges -BKP - PWR - DAC

Master 3

Ethernet DMA
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