STMicroelectronics - STM32F205VBT6 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M3

32-Bit Single-Core

120MHz

CANbus, I2C, IrDA, LINbus, MMC, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, IS, LCD, POR, PWM, WDT
82

128KB (128K x 8)

FLASH

68K x 8

1.8V ~ 3.6V

A/D 16x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LQFP (14x14)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm32f205vbt6

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm32f205vbt6-4388753
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

STM32F20xxx Contents
7.4 LQFP144 package information . . ............. ... ... ... .. ..... 158
7.5 LQFP176 package information . .. ........... ... . ... ... ... .. .. 162
7.6 UFBGA176+25 package information .. ......................... 165
7.7 Thermal characteristics . ........ ... ... .. . ... 167
8 Partnumbering ......... ... .0 s 168
9 Revision history ......... ... .. i ittt i 169
IS73 DocID15818 Rev 13 5/182




ZslLivi

€l A9Y 8185Laldvoed

Table 2. STM32F205xx features and peripheral counts

Operating voltage

Peripherals STM32F205Rx STM32F205Vx STM32F205Zx

Flash memory in Kbytes 128 256 512 | 768 | 1024 128 256 | 512 | 768 | 1024 256 512 | 768 | 1024
System 64 96 128 64 96 128 96 128
SRAM in Kbytes (SRAM1+SRAM2) (48+16) | (80+16) (112+16) (48+16) | (80+16) (112+16) (80+16) (112+16)
Backup 4 4 4

FSMC memory controller No Yes(!)
Ethernet No

General-purpose 10

Advanced-control 2
Timers Basic 2

IWDG Yes

WWDG Yes
RTC Yes
Random number generator Yes

SPI/(1%S) 3/(2)@

1’C 3

USART 4
Comm. UART 2
interfaces

USB OTG FS Yes

USB OTG HS Yes

CAN 2
Camera interface No
GPIOs 51 ‘ 82 114
SDIO Yes
12-bit ADC 3
Number of channels 16 ‘ 16 24
12-bit DAC Yes
Number of channels 2
Maximum CPU frequency 120 MHz

1.8Vto 3.6 V®

uonduosaqg
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Table 2. STM32F205xx features and peripheral counts (continued)

Peripherals STM32F205Rx STM32F205Vx STM32F205Zx
Ambient temperatures: —40 to +85 °C /-40 to +105 °C
Operating temperatures
Junction temperature: —40 to + 125 °C
LQFP64 LQFPS LQFP64
Package LQFP64 WLCSP64 4 WLCSP6 LQFP100 LQFP144
+2 4+2

1. For the LQFP100 package, only FSMC Bank1 or Bank2 are available. Bank1 can only support a multiplexed NOR/PSRAM memory using the NE1 Chip
Select. Bank2 can only support a 16- or 8-bit NAND Flash memory using the NCE2 Chip Select. The interrupt line cannot be used since Port G is not

available in this package.
The SPI2 and SPI3 interfaces give the flexibility to work in an exclusive way in either the SPI mode or the 12S audio mode.

On devices in WLCSP64+2 package, if IRROFF is set to Vpp, the supply voltage can drop to 1.7 V when the device operates in the 0 to 70 °C temperature
range using an external power supply supervisor (see Section 3.16).

Table 3. STM32F207xx features and peripheral counts

Random number generator

Peripherals STM32F207Vx STM32F207Zx STM32F207Ix
Flash memory in Kbytes 256 | 512 | 768 | 1024 256 | 512 | 768 | 1024 256 512 768 1024
System 128
SRAM in Kbytes (SRAM1+SRAM2) (112+16)
Backup 4
FSMC memory controller Yes(!)
Ethernet Yes
General-purpose 10
Advanced-control 2
Timers Basic 2
IWDG Yes
WWDG Yes
RTC Yes
Yes

XXXQZ4ZENLS
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Functional overview STM32F20xxx

3.1

3.12

3.13

3.14
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External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 23 edge-detector lines used to generate
interrupt/event requests. Each line can be independently configured to select the trigger
event (rising edge, falling edge, both) and can be masked independently. A pending register
maintains the status of the interrupt requests. The EXTI can detect an external line with a
pulse width shorter than the Internal APB2 clock period. Up to 140 GPIOs can be connected
to the 16 external interrupt lines.

Clocks and startup

On reset the 16 MHz internal RC oscillator is selected as the default CPU clock. The

16 MHz internal RC oscillator is factory-trimmed to offer 1% accuracy. The application can
then select as system clock either the RC oscillator or an external 4-26 MHz clock source.
This clock is monitored for failure. If failure is detected, the system automatically switches
back to the internal RC oscillator and a software interrupt is generated (if enabled). Similarly,
full interrupt management of the PLL clock entry is available when necessary (for example if
an indirectly used external oscillator fails).

The advanced clock controller clocks the core and all peripherals using a single crystal or
oscillator. In particular, the ethernet and USB OTG FS peripherals can be clocked by the
system clock.

Several prescalers and PLLs allow the configuration of the three AHB buses, the high-
speed APB (APB2) and the low-speed APB (APB1) domains. The maximum frequency of
the three AHB buses is 120 MHz and the maximum frequency the high-speed APB domains
is 60 MHz. The maximum allowed frequency of the low-speed APB domain is 30 MHz.

The devices embed a dedicate PLL (PLLI2S) which allow to achieve audio class
performance. In this case, the 12S master clock can generate all standard sampling
frequencies from 8 kHz to 192 kHz.

Boot modes

At startup, boot pins are used to select one out of three boot options:

e  Boot from user Flash

e  Boot from system memory

e  Boot from embedded SRAM

The boot loader is located in system memory. It is used to reprogram the Flash memory by

using USART1 (PA9/PA10), USART3 (PC10/PC11 or PB10/PB11), CAN2 (PB5/PB13), USB
OTG FS in Device mode (PA11/PA12) through DFU (device firmware upgrade).

Power supply schemes

e Vpp=1.8t0 3.6 V: external power supply for I/Os and the internal regulator (when
enabled), provided externally through Vpp pins. On devices in WLCSP64+2 package, if
IRROFF is set to Vpp, the supply voltage can drop to 1.7 V when the device operates

DocID15818 Rev 13 ‘Yl




Functional overview STM32F20xxx

3.30

3.31

3.32

3.33
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Audio PLL (PLLI2S)

The devices feature an additional dedicated PLL for audio 12S application. It allows to
achieve error-free 12S sampling clock accuracy without compromising on the CPU
performance, while using USB peripherals.

The PLLI2S configuration can be modified to manage an 12s sample rate change without
disabling the main PLL (PLL) used for CPU, USB and Ethernet interfaces.

The audio PLL can be programmed with very low error to obtain sampling rates ranging
from 8 kHz to 192 kHz.

In addition to the audio PLL, a master clock input pin can be used to synchronize the 12S
flow with an external PLL (or Codec output).

Digital camera interface (DCMI)

The camera interface is not available in STM32F205xx devices.

STM32F207xx products embed a camera interface that can connect with camera modules
and CMOS sensors through an 8-bit to 14-bit parallel interface, to receive video data. The
camera interface can sustain up to 27 Mbyte/s at 27 MHz or 48 Mbyte/s at 48 MHz. It
features:

e  Programmable polarity for the input pixel clock and synchronization signals
e Parallel data communication can be 8-, 10-, 12- or 14-bit

e  Supports 8-bit progressive video monochrome or raw Bayer format, YCbCr 4:2:2
progressive video, RGB 565 progressive video or compressed data (like JPEG)

e  Supports continuous mode or snapshot (a single frame) mode
e  Capability to automatically crop the image

True random number generator (RNG)

All STM32F2xxx products embed a true RNG that delivers 32-bit random numbers
produced by an integrated analog circuit.

GPIOs (general-purpose inputs/outputs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain,
with or without pull-up or pull-down), as input (floating, with or without pull-up or pull-down)
or as peripheral alternate function. Most of the GPIO pins are shared with digital or analog
alternate functions. All GPIOs are high-current-capable and have speed selection to better
manage internal noise, power consumption and electromagnetic emission.

The 1/O alternate function configuration can be locked if needed by following a specific
sequence in order to avoid spurious writing to the 1/Os registers.

To provide fast I/O handling, the GPIOs are on the fast AHB1 bus with a clock up to
120 MHz that leads to a maximum I/O toggling speed of 60 MHz.

3
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STM32F20xxx Pinouts and pin description

Figure 15. STM32F20x UFBGA176 ballout

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A ' PE3 PE2 PE1 PEO PB8 PB5 PG14 PG13 PB4 PB3 PD7 PC12 PA15 PA14 PA13
B PE4 PE5 PE6 PB9 PB7 PB6 PG15 PG12 PG11 PG10 PD6 PDO PC11 PC10 PA12
c VBAT PI7 PI6 PI5 VDD RFU | VDD VDD VDD PG9 PD5 PD1 PI3 PI2 PA11
D PC13- PI8- PI9 Pl4 vsSs | BOOTO | vss Vss Vss PD4 PD3 PD2 PH15 PI1 PA10
TAMP1 | TAMP2
PC14-
E oscaz2 | PFO PI10 PI11 PH13 PH14 PIO PA9
F PC15- | yss VDD PH2 vss vss vss vss vss vss VCAP_ 2|  Pco PAS
0SC32_0uT =
G OZEO]N Vss VDD PH3 Vss Vss Vss Vss Vss Vss VDD PC8 PC7
H PHI- PF2 PF1 PH4 Vss Vss Vss Vss Vss Vss VDD PG8 PC6
0SC_ouT
J NRST PF3 PF4 PH5 VsSs Vss Vss Vss Vss VDD VDD PG7 PG6
K PF7 PF6 PF5 VDD Vss Vss VSS Vss VsSs PH12 PG5 PG4 PG3
L PF10 PF9 PF8 REGOFF PH11 PH10 PD15 PG2
M VSSA PCO PC1 pC2 PC3 PB2 PG1 Vss Vss VCAP_1| PH6 PH8 PH9 PD14 PD13
PAO-
N VREF- PA1 WKUP PA4 PC4 PF13 PGO VDD VDD VDD PE13 PH7 PD12 PD11 PD10
P VREF+ PA2 PA6 PA5 PC5 PF12 PF15 PE8 PE9 PE11 PE14 PB12 PB13 PD9 PD8
R VDDA PA3 PA7 PB1 PBO PF11 PF14 PE7 PE10 PE12 PE15 PB10 PB11 PB14 PB15
ai17293c

1. RFU means “reserved for future use”. This pin can be tied to Vpp,Vgg or left unconnected.
2. The above figure shows the package top view.

Table 7. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during and after
Pin name . .
reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/0 Input/ output pin
FT 5V tolerant I/O
TTa 3.3 V tolerant I/O
I/O structure
B Dedicated BOOTO pin
RST Bidirectional reset pin with embedded weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after reset
Alterpate Functions selected through GPIOx_AFR registers
functions
Addlt'.onal Functions directly selected/enabled through peripheral registers
functions

‘Yl DoclD15818 Rev 13 45/182




STM32F20xxx Pinouts and pin description
Table 8. STM32F20x pin and ball definitions (continued)
Pins
o
o~ Pin name o 2
+ © 2| B o e
sl Y § § E = (function after 23| % Alternate functions Additional
olalalalalS ) £l 38| =2 functions
Lo ol oO reset) o
J|g|g|g sl @ o
; - [y e | S
SPI1_MISO, TIM8_BKIN,
() [TIM13_CH1, DCMI_PIXCLK,
22 |H5|31[42|52| P3 PA6 /0| FT TIM3. CH1, TIMT_ BKIN, ADC12_IN6
EVENTOUT
SPI1_MOSI, TIM8_CH1N,
TIM14_CH1, TIM3_CH2,
@) ETH_MII_RX_DV,
23|J7|32|43|53| R3 PA7 I/O| FT TIM1_CHIN, ADC12_IN7
ETH_RMII_CRS_DV,
EVENTOUT
ETH_RMII_RXDO,
24 |H4 | 33 |44 |54 | N5 PC4 I/O|FT | @ ETH_MII_RXDO, ADC12_IN14
EVENTOUT
ETH_RMII_RXD1,
25|G3|34 45|55 P5 PC5 /O|FT | @ ETH_MII_RXD1, ADC12_IN15
EVENTOUT
TIM3_CH3, TIM8_CH2N,
@) OTG_HS_ULPI_D1,
26| J6 |35 |46 |56 | R5 PBO I/O| FT ETH MIl_RXD2, ADC12_IN8
TIM1_CH2N, EVENTOUT
TIM3_CH4, TIM8_CH3N,
n OTG_HS_ULPI_D2,
27|J5|36 |47 |57 | R4 PB1 I/O| FT ETH MIl_RXD3, ADC12_IN9
TIM1_CH3N, EVENTOUT
28| J4 |37 48|58 | M6 | PB2/BOOT1 (PB2) |I/O| FT | - EVENTOUT -
-1 -] -|49|59| R6 PF11 I/O| FT | - | DCMI_D12, EVENTOUT -
-1 -1]-|50|60]|P6 PF12 I/O| FT | - FSMC_A6, EVENTOUT -
-l -] -|51]61|M8 Vss S - - -
-1 -] -|52|62|N8 Vbb S - - -
-1 -1]-|53|63|N6 PF13 /O| FT | - FSMC_A7, EVENTOUT -
- -] -|54|64|R7 PF14 /O| FT | - FSMC_A8, EVENTOUT -
-1 -1]-|55|65|P7 PF15 /O| FT | - FSMC_A9, EVENTOUT -
- | -] - |56|66|N7 PGO I/O| FT | - | FSMC_A10, EVENTOUT -
- | -] - |57|67|M7 PG1 I/O| FT | - | FSMC_A11, EVENTOUT -
‘Yl DoclD15818 Rev 13 49/182




STM32F20xxx Pinouts and pin description
Table 8. STM32F20x pin and ball definitions (continued)
Pins
g
N Pin name e 2
+ © 2| B o e
sl Y § § E = (function after 23| % Alternate functions Additional
Ciala|alald 1 el ¥ |2 functions
Lo oc|loe|loclO reset)(!) ol
J19/8 /8 8|8 o
; -l RN | S
FSMC_NBL1, DCMI_D3,
98 (142170 A3 PE1 V/O| FT | - EVENTOUT -
-l -]l-]-|-1]D5 Vss S| - | - - -
63|D8| - | - | - | - Vss S| - | - - -
- | - |99 |143[171| C6 RFU - - D - -
64 | D9 |100(144|172| C5 Vpp S| - - - -
TIM8_BKIN, DCMI_DS5,
-1 -1 -1-1|173| D4 Pl4 V/O| FT | - EVENTOUT -
TIM8_CH1, DCMI_VSYNC,
- -1 -1-|174| C4 PI5 /O| FT | - EVENTOUT -
TIM8_CH2, DCMI_DS,
-1 -1 -1-|175] C3 PI6 I/IO| FT | - EVENTOUT -
TIM8_CH3, DCMI_D7,
-1 -1 -1-|176] C2 PI7 I/O| FT | - EVENTOUT -
-les| - |- |- - IRROFF | - | - - -

1. Function availability depends on the chosen device.

2. PC13, PC14, PC15 and PI8 are supplied through the power switch. Since the switch only sinks a limited amount of current
(3 mA), the use of GPIOs PC13 to PC15 and PI8 in output mode is limited: the speed should not exceed 2 MHz with a
maximum load of 30 pF and these 1/Os must not be used as a current source (e.g. to drive an LED).

3. Main function after the first backup domain power-up. Later on, it depends on the contents of the RTC registers even after
reset (because these registers are not reset by the main reset). For details on how to manage these 1/Os, refer to the RTC
register description sections in the STM32F20x and STM32F21x reference manual, available from the STMicroelectronics

website: www.st.com.

4. FT =5V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PHO and PH1).

If the device is delivered in an UFBGA176 package and if the REGOFF pin is set to Vpp (Regulator OFF), then PAQO is
used as an internal Reset (active low).

FSMC_NL pin is also named FSMC_NADV on memory devices.

RFU means “reserved for future use”. This pin can be tied to Vpp,Vgg or left unconnected.

3

Table 9. FSMC pin definition

FSMC
Pins LQFP100
CF NOR/PSRAM/SRAM | NOR/PSRAM Mux | NAND 16 bit
PE2 - A23 A23 - Yes
PE3 - A19 A19 - Yes
PE4 - A20 A20 - Yes
DoclD15818 Rev 13 57/182




Pinouts and pin description STM32F20xxx

Table 9. FSMC pin definition (continued)

FSMC
Pins LQFP100
CF NOR/PSRAM/SRAM | NOR/PSRAM Mux NAND 16 bit

PE5 - A21 A21 - Yes
PE6 - A22 A22 - Yes
PFO A0 A0 - - -
PF1 A1 A1 - - -
PF2 A2 A2 - - -
PF3 A3 A3 - - -
PF4 Ad Ad - - -
PF5 A5 A5 - - -
PF6 NIORD - - - -
PF7 NREG - - - -
PF8 NIOWR - - - -
PF9 CD - - - -
PF10 INTR - - - -
PF12 A6 A6 - - -
PF13 A7 A7 - - -
PF14 A8 A8 - - -
PF15 A9 A9 - - -
PGO A10 A10 - - -
PG1 - A11 - - -
PE7 D4 D4 DA4 D4 Yes
PES8 D5 D5 DA5 D5 Yes
PE9 D6 D6 DA6 D6 Yes
PE10 D7 D7 DA7 D7 Yes
PE11 D8 D8 DA8 D8 Yes
PE12 D9 D9 DA9 D9 Yes
PE13 D10 D10 DA10 D10 Yes
PE14 D11 D11 DA11 D11 Yes
PE15 D12 D12 DA12 D12 Yes
PD8 D13 D13 DA13 D13 Yes
PD9 D14 D14 DA14 D14 Yes
PD10 D15 D15 DA15 D15 Yes
PD11 - A16 A16 CLE Yes
PD12 - A17 A17 ALE Yes

3
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Electrical characteristics

STM32F20xxx
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Figure 23. Typical current consumption vs. temperature, Run mode, code with data

processing running from RAM, and peripherals ON
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Figure 24. Typical current consumption vs. temperature, Run mode, code with data
processing running from RAM, and peripherals OFF
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Electrical characteristics STM32F20xxx

Table 23. Typical and maximum current consumptions in Stop mode

Typ Max
Symbol | Parameter Conditions T = Ty = T = Tp= Unit
25°C | 25°C | 85°C |105°C
Flash in Stop mode, low-speed and high-speed
Supply current internal RC oscillators and high-speed oscillator | - 0.55 1.2 11.00 | 20.00
in Stop mode [OFF (no independent watchdog)
with Imain- Flash in Deep power down mode, low-speed
regulatorin  |and high-speed internal RC oscillators and
Run mode high-speed oscillator OFF (no independent 0.50 12 11.00 | 20.00
watchdog)
Ibp_sTop mA
- Flash in Stop mode, low-speed and high-speed
Supply current intgrnal RC oscillators and high-speed oscillator | 0.35 1.1 8.00 | 15.00
in Stop mode |OFF (no independent watchdog)
with main -
regulator in Flads:_theep SQV\t/er d?vlirg mOd'|e|, Itow—spe:jed
Low-power  [and high-speed interna oscillators an
mode high-speed oscillator OFF (no independent 0.30 11 8.00 15.00
watchdog)

Figure 29. Typical current consumption vs. temperature in Stop mode
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MS19020V1

1. All typical and maximum values from table 18 and figure 26 will be reduced over time by up to 50% as part
of ST continuous improvement of test procedures. New versions of the datasheet will be released to reflect
these changes

3
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Electrical characteristics STM32F20xxx

Table 31. LSE oscillator characteristics (f_gg = 32.768 kHz) ()

Symbol Parameter Conditions Min | Typ | Max | Unit
Rg Feedback resistor - - 18.4 - MQ
Ibp LSE current consumption - - - 1 MA
Im Oscillator Transconductance - 2.8 - - MAN

tsuse)? | startup time Vpp is stabilized - 2 - s

1. Guaranteed by design, not tested in production.

2. tgy(sg) is the startup time measured from the moment it is enabled (by software) to a stabilized
32.768 kHz oscillation is reached. This value is measured for a standard crystal resonator and it can vary
significantly with the crystal manufacturer

Note: For information on electing the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 33. Typical application with a 32.768 kHz crystal

Resonator with
integrated capacitors

N-Che

'I>‘”_ fLSE
Bias

RE| controlled
gain

= ?;2.768 kHz
—resonator

STM32F

ai17531

6.3.9 Internal clock source characteristics

The parameters given in Table 32 and Table 33 are derived from tests performed under
ambient temperature and Vpp supply voltage conditions summarized in Table 14.

High-speed internal (HSI) RC oscillator

Table 32. HSI oscillator characteristics ()

Symbol Parameter Conditions Min | Typ | Max | Unit
fHs Frequency - - 16 - MHz
HSI user-trimming step® - - - 1 %
To=—40t0105°C®) | -8 - 45 | %
ACChsi ﬁg‘i“;:;’l’laotfoihe To=-10t085°C® | a4 | - | 4 | %
Ta =25 °C*) -1 - 1 %
tsu(HS|)(2) HSI oscillator startup time - - 2.2 4.0 us
IDD(HS|)(2) HSI oscillator power consumption - - 60 80 HA

1. Vpp=3.3V, Tp =40 to 105 °C unless otherwise specified.
2. Guaranteed by design, not tested in production.

3. Guaranteed by characterization results.
4

Factory calibrated, parts not soldered.

3
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STM32F20xxx Electrical characteristics
Table 47. Output voltage characteristics("
Symbol Parameter Conditions Min Max | Unit
(2) |Output low level voltage for an I/O pin )
Vou when 8 pins are sunk at same time CMOS ports 0.4
Output high level voltage for an I/O pi lio=+8 mA Y
3) utput high level voltage for an PIN |57V <Van <36V B )
Vo™ | when 8 pins are sourced at same time DD Vop-0-4
(2) | Output low level voltage for an 1/O pin )
VoL when 8 pins are sunk at same time TTL ports 0.4
5 . : oo lio=*8mA \%
3) utput high level voltage for an I/O pin 27V <Van <36V )
VoH when 8 pins are sourced at same time DD 24
Vo (24) Output low level voltage for an 1/O pin ) 13
oL when 8 pins are sunk at same time lio = +20 mA ' v
\/.~..(3)4) | Output high level voltage for an /O pin 27V<Vpp<36V V1.3 i
OH when 8 pins are sourced at same time bo— -
Vi (2(4) Output low level voltage for an 1/O pin ) 04
oL when 8 pins are sunk at same time o = +6 mA ' v
Ve, (3)4) | Output high level voltage for an I/O pin 2V<Vpp<27V Ver0.4 i
OH when 8 pins are sourced at same time DD~

1. PC13, PC14, PC15 and PI8 are supplied through the power switch. Since the switch only sinks a limited
amount of current (3 mA), the use of GPIOs PC13 to PC15 and PI8 in output mode is limited: the speed
should not exceed 2 MHz with a maximum load of 30 pF and these I/Os must not be used as a current
source (e.g. to drive an LED).

2. The ljn current sunk by the device must always respect the absolute maximum rating specified in Table 12
and the sum of || (/0 ports and control pins) must not exceed lygs.

3. The lp current sourced by the device must always respect the absolute maximum rating specified in
Table 12 and the sum of |, (/O ports and control pins) must not exceed l,pp.

4. Guaranteed by characterization results, not tested in production.

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 39 and
Table 48, respectively.

Unless otherwise specified, the parameters given in Table 48 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 14.
Table 48. I/0 AC characteristics(!)
OSPEEDRYy
[1:0] bit Symbol Parameter Conditions Min | Typ | Max | Unit
value("
CL =50 pF, Vpp »2.70 V - - 4
C, =50 pF, Vv 1.8V - - 2
frmax(0)out |Maximum frequency®) - bb> MHz
CL =10 pF, Vpp » 2.70 V - - 8
00 C|_=10pF,VDD>1.8V - - 4
Output high to low level fall _ _
ttf('°)°“t/ time and output low to high :C;%—VSO PF, Vpp =18 Vito - - 100 | ns
r(I0)out ||evel rise time '
1S7 DoclD15818 Rev 13 107/182
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3

Figure 41. IC bus AC waveforms and measurement circuit
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1. Rg= series protection resistor.
2. Rp = external pull-up resistor.
3. Vpp_jzcis the 12C bus power supply.

Table 53. SCL frequency (fpc k1= 30 MHz.,Vpp = 3.3 v)(1()

12C_CCR value
fsct. (Ktiz) Rp = 4.7 kQ
400 0x8019
300 0x8021
200 0x8032
100 0x0096
50 0x012C
20 0x02EE

1. Rp = External pull-up resistance, fg, = I°C speed,

2. For speeds around 200 kHz, the tolerance on the achieved speed is of £5%. For other speed ranges, the

tolerance on the achieved speed £2%. These variations depend on the accuracy of the external
components used to design the application.
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USB OTG FS characteristics

The USB OTG interface is USB-IF certified (Full-Speed). This interface is present in both the
USB OTG HS and USB OTG FS controllers.

Table 56. USB OTG FS startup time

Symbol Parameter Max Unit
tstartup'" USB OTG FS transceiver startup time 1 [V
1. Guaranteed by design, not tested in production.
Table 57. USB OTG FS DC electrical characteristics
Symbol Parameter Conditions Min.( Typ. Max.( | Unit
Voo USB OTG FS operating 30@ ) 36 Vv
voltage
@) | ni . L I(USB_FS_DP/DM, ) )
Input Vp) Differential input sensitivity USB_HS_DP/DM) 0.2
levels i ;
VCM(3) Differential common mode Includes Vp, range 08 ) 25 Vv
range
3) | Single ended receiver )
Vse™ | threshold 13 2.0
Output| VoL |Static output level low R of 1.5kQto 3.6 VW | - ol L Y
levels | v, |static output level high R of 15kQtoVgs™® | 28 | - | 36
PA11, PA12, PB14, PB15
(USB_FS_DP/DM, 17 21 24
USB_HS_DP/DM)
R ViN=V
PP PA9, PB13 oD
(OTG_FS_VBUS, 0.65 | 1.1 2.0
OTG_HS_VBUS) kQ
PA12, PB15 (USB_FS_DP, _
USB_HS_DP) VN = Vss 1.5 1.8 2.1
Rpu PA9, PB13
(OTG_FS_VBUS, VN = Vss 0.25 | 0.37| 0.55
OTG_HS_VBUS)

1. All the voltages are measured from the local ground potential.

2. The STM32F205xx and STM32F207xx USB OTG FS functionality is ensured down to 2.7 V but not the full
USB OTG FS electrical characteristics which are degraded in the 2.7-to-3.0 V Vpp voltage range.

Guaranteed by design, not tested in production.

R, is the load connected on the USB OTG FS drivers
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6.3.20 12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 66 are derived from tests
performed under the ambient temperature, fpc| k2 frequency and Vppp supply voltage
conditions summarized in Table 14.

Table 66. ADC characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply - 1.8 - 3.6 \Y,
Vgrer+ | Positive reference voltage - 1.8(1)(2) - Vbpa \Y

Vppa = 1.8Mt0 2.4 Vv 0.6 - 15 MHz
fapc | ADC clock frequency
Vppa=241t03.6V 0.6 - 30 MHz
5 fADC =30 MHZ.WIth _ _ 1764 kHz
frric® | External trigger frequency 12-bit resolution
- - - 17 1fapc
i @) . 0(VssaOrVRer- | _
VaIN Conversion voltage range tied to ground) VREF+ Vv
@) . . See Equation 1 for ) )
RaIN External input impedance details 50 kQ
Rapc®®) | Ssampling switch resistance - 1.5 - 6 kQ
@) |Internal sample and hold ) ) )
Canc capacitor 4 pF
¢ (3 |Injection trigger conversion fapc = 30 MHz - - 0.100 Hs
lat latency - R . 30 [ 1/fapc
f =30 MHz - - 0.067 ys
t|atr(3) Regular trigger conversion latency ADC 5
- - - 2) 1 1/fapc
f =30 MHz 0.100 - 16 V&
ts(3) Sampling time ADC
- 3 - 480 1fapc
tSTAB(3) Power-up time - - 2 3 VK
fADC =30 MHz
. - 16.4
12-bit resolution 05 6.40 HS
fADC =30 MHz
0.43 - 16.34
10-bit resolution Ks
Total conversion time (including f =30 MHz
tconv® o ADC 0.37 - 16.27
CONV sampling time) 8-bit resolution Hs
fADC =30 MHz
0.3 - 16.20
6-bit resolution HS
9 to 492 (tg for sampling +n-bit resolution for successive
A 1fapc
approximation)
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Figure 59. Asynchronous multiplexed PSRAM/NOR read waveforms

FSMC_NE {

FSMC_NOE

FSMC_NWE

FSMC_A[25:16]

FSMC_NBL[1:0]

FSMC_AD[15:0]

le tw(NE) >
/
le— ty(NOE_NE) — th(NE_NOE) =
\ /'
le——— tymog) ——
_/ \
> tyA_NE) th(a_NOE) ™
y Address *
»{He fy(BL_NE) th(BL_NOE) —1#1*
NBL *
»—t thpata_NE)
l&——— tsy(Data_NE) >
» e ty(A_NE) le—— tsy(Data_NOE) - th(Data_NOE)
Address ( Data X
—» e ty(NADV_NE) ¢ thaD_NADV)

tw(NADV)

FSMC_NADV
ai14892b
Table 74. Asynchronous multiplexed PSRAM/NOR read timings(1(2
Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time 3Thek-1 3Thekt1 ns
tynoe_NE) | FSMC_NEx low to FSMC_NOE low 2THeLK 2THeLk*0.5 ns
tw(NOE) FSMC_NOE low time Thelk-1 Thekt1 ns
thne_NoE) | FSMC_NOE high to FSMC_NE high hold time 0 - ns
tya NEy | FSMC_NEx low to FSMC_A valid - 2 ns
tynabv_NE) | FSMC_NEX low to FSMC_NADV low 1 25 ns
twnapy) | FSMC_NADV low time Thok— 1.5 Thelk ns
t(AD_NADY) Egmg_ﬁag\c}rﬁis;))valid hold time after TheLk ) ns
thia_NoE) | Address hold time after FSMC_NOE high THeLk - ns
th@L_noe) |FSMC_BL time after FSMC_NOE high 0 - ns
tysL Ney |FSMC_NEx low to FSMC_BL valid - 1 ns
tsupata_NE) | Data to FSMC_NEX high setup time Thowkt 2 - ns
tsuata_NOE) | Data to FSMC_NOE high setup time Thelkt 3 - ns
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Table 77. Synchronous multiplexed PSRAM write timings“)(z) (continued)

Symbol Parameter Min Max Unit
td(CLKL—NWEL) FSMC_CLK low to FSMC_NWE low - 1 ns
td(CLKL-NWEH) FSMC_CLK low to FSMC_NWE hlgh 0 - ns
td(CLKL-AD|V) FSMC_CLK low to FSMC_AD[150] invalid 0 - ns
tycLkL-paTa) | FSMC_A/D[15:0] valid data after FSMC_CLK low - 2 ns
td(CLKL-NBLH) FSMC_CLK low to FSMC_NBL hlgh 0.5 - ns

1. C_=30pF.
2. Guaranteed by characterization results, not tested in production.
Figure 63. Synchronous non-multiplexed NOR/PSRAM read timings
tw(CLK) T+ >*——> ty(GLK) , BUSTURN =0 .
FSMC_CLK  + % ' ' / [\
t4(CLKL-NEXL) 1 | — I l td{CLKL-NExH) 7
. ! Data latency =0 | ! . . '

FSMC_NEx : : : ' : ‘ | o

td(CLKL-NADVL) td(CL:KL-NAI\DVH)
FSMC_NADV L\

: td(CLIKL—AV) ‘;d(CLKL-AI\E/
FSMC_A[25:0] : : Coo : b
|~ tg(CLKH-NOEL) | td(CLKL-NOEH) ™
FSMC_NOE | | ; ;
tSU(EDV-Cl:rKH) 1 th(CLKH-DV) !
| tsy(DV-CLKH) 1> th(CLKH-DV)
FSMC_D[15:0] : D1 ! p2 Y p3:X
tsu(NWA:ITV C:LKH) < =:< > th((%}LKH-NWA!TV)
FSMC_NWAIT }/ \ PN
(WAITCFG = 1b, WAITPQL + Ob) ! ! ! N P : L
. . i ISUNWAITV-CLKH) : th(CLKH-NWAITV) |
FSMC_NWAIT N [ b\
(WAITCFG = Ob, WAITPOL + Ob) b PR S ' Lo
' ' ISU(NWAITV-CLKH) ™ P> Ih(CLKH-NWAITV) ' '
ai14894g
Table 78. Synchronous non-multiplexed NOR/PSRAM read timings(!)(2)
Symbol Parameter Min Max | Unit
tw(CLK) FSMC_CLK period 2THCLK - ns
ta(CLKL-NExL) FSMC_CLK low to FSMC_NEXx low (x=0..2) - 0 ns
t4(CLKL-NExH) FSMC_CLK low to FSMC_NEXx high (x= 0...2) 1 - ns
td(CLKL-NADVL) FSMC_CLK low to FSMC_NADV low - 2.5 ns
Kys DoclD15818 Rev 13 139/182
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Figure 71. NAND controller waveforms for read access

FSMC_NCEXx \ /

OLE (FaMC_Ate A X

FSMC_NWE J
t4(ALE-NOE) th(NOE-ALEST® >
FSMC_NOE (NRE) _/ [ /
tsu(D-NOE) th(NOE-D)
FSMC_D[15:0] ( ( ) )7
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Figure 72. NAND controller waveforms for write access

FSMC_NCEx \ /

ALE (FSMC_A17)
CLE (FSMC_A16)
-td(ALE-NWE) h(NWE-ALE)

FSMC_NWE /

FSMC_NOE (NRE) /

A

ty(NWE-D) <+—h(NWE-Dy—»

FSMC_D[15:0] —

ai14902c
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Figure 73. NAND controller waveforms for common memory read access

FSMC_NCEx \ /

ALE (FSMC_A17)
CLE (FSMC_A16)
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FSMC_NOE \
_/ \ /
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T~
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Figure 74. NAND controller waveforms for common memory write access
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CLE (FSMC_A16) f %
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FSMC_D[15:0]

A
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Table 82. Switching characteristics for NAND Flash read cycles(!(?)

Symbol Parameter Min Max Unit
tynoe) | FSMC_NOE low width 4Theik- 1 | 4Thokt2 | ns
tsuo-NoE) | FSMC_D[15-0] valid data before FSMC_NOE high 9 - ns
thNnoe-p) | FSMC_D[15-0] valid data after FSMC_NOE high 3 - ns
tyaLe-NoE) | FSMC_ALE valid before FSMC_NOE low - 3Thelk ns
th(NoE-ALE) | FSMC_NWE high to FSMC_ALE invalid 3Theokt 2 - ns

1. C_=30pF.

2. Guaranteed by characterization results, not tested in production.

3
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