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Functional overview STM32F21xxx

3 Functional overview

3.1 ARM® Cortex®-M3 core with embedded Flash and SRAM

The ARM® Cortex®-M3 processor is the latest generation of ARM processors for embedded
systems. It was developed to provide a low-cost platform that meets the needs of MCU
implementation, with a reduced pin count and low-power consumption, while delivering
outstanding computational performance and an advanced response to interrupts.

The ARM® Cortex®-M3 32-bit RISC processor features exceptional code-efficiency,
delivering the high-performance expected from an ARM core in the memory size usually
associated with 8- and 16-bit devices.

With its embedded ARM® core, the STM32F21x family is compatible with all ARM® tools
and software.

Figure 4 shows the general block diagram of the STM32F21x family.

3.2 Adaptive real-time memory accelerator (ART Accelerator™)

The ART Accelerator™ is a memory accelerator which is optimized for STM32 industry-
standard ARM® Cortex®-M3 processors. It balances the inherent performance advantage of
the ARM® Cortex®-M3 over Flash memory technologies, which normally requires the
processor to wait for the Flash memory at higher operating frequencies.

To release the processor full 150 DMIPS performance at this frequency, the accelerator
implements an instruction prefetch queue and branch cache which increases program
execution speed from the 128-bit Flash memory. Based on CoreMark® benchmark, the
performance achieved thanks to the ART accelerator is equivalent to 0 wait state program
execution from Flash memory at a CPU frequency up to 120 MHz.

3.3 Memory protection unit

The memory protection unit (MPU) is used to manage the CPU accesses to memory to
prevent one task to accidentally corrupt the memory or resources used by any other active
task. This memory area is organized into up to 8 protected areas that can in turn be divided
up into 8 subareas. The protection area sizes are between 32 bytes and the whole 4
gigabytes of addressable memory.

The MPU is especially helpful for applications where some critical or certified code has to be
protected against the misbehavior of other tasks. It is usually managed by an RTOS (real-
time operating system). If a program accesses a memory location that is prohibited by the
MPU, the RTOS can detect it and take action. In an RTOS environment, the kernel can
dynamically update the MPU area setting, based on the process to be executed.

The MPU is optional and can be bypassed for applications that do not need it.

3
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Pinouts and pin description

STM32F21xxx

Table 7. STM32F21x pin and ball definitions (continued)

Pins
o
=
© Pin name 28| o .
) § E ";° = (function after = é ° Alternate functions Addltl_onal
o alala|ld ™) £|® |2 functions
L o lclocl O reset) & | o
glg|g|g|m =
e e e R =
=)
FSMC_D15, USART3_CK,
- | 57 | 79|98 |N15 PD10 /10| FT - EVENTOUT -
FSMC_A16,USART3_CTS,
- | 58 | 80|99 |N14 PD11 /10| FT - EVENTOUT -
FSMC_A17,TIM4_CHA1,
- [ 59|81 (100| N13 PD12 /O | FT - USART3_RTS, EVENTOUT -
FSMC_A18,TIM4_CH2,
- | 60 |82(101|M15 PD13 /10| FT - EVENTOUT -
- - | 831(102| - Vgs - - -
- | - | 84103 J13 Vo - - -
FSMC_DO0,TIM4_CH3,
- | 6185|104 M14 PD14 /10| FT - EVENTOUT -
FSMC_D1,TIM4_CH4,
- | 62 | 86 |105]| L14 PD15 /10| FT - EVENTOUT -
- - | 87 (106| L15 PG2 /10| FT - FSMC_A12, EVENTOUT -
- - | 88 [107| K15 PG3 /10| FT - FSMC_A13, EVENTOUT -
- - | 89 (108| K14 PG4 /10| FT - FSMC_A14, EVENTOUT -
- - 190 (109 K13 PG5 10| FT - FSMC_A15, EVENTOUT -
- - 191110 J15 PG6 /10| FT - FSMC_INT2, EVENTOUT -
FSMC_INT3,USART6_CK,
- - 192 (11| J14 PG7 /10| FT - EVENTOUT -
USART6_RTS,
B A PG8 Vo | FT | - ETH_PPS_OUT, EVENTOUT )
- | - |94[113|G12 Vss - - - -
- | - |95114|H13 Vo - - - -
12S2_MCK,
TIM8_CH1,SDIO_D,
37| 63|96 |115| H15 PC6 /10| FT - USART6_TX, -
DCMI_DO,TIM3_CHH,
EVENTOUT
52/180 DoclD17050 Rev 13 ‘Yl




Pinouts and pin description

STM32F21xxx

Table 7. STM32F21x pin and ball definitions (continued)

Pins
o
=
© Pin name 28| o o
(8|38 | (function after - Alternate functions Additional
o lalalal< 1) c " b functions
L o loclocl|oO reset) & | o
Clo|cg|c| =z
e T e I e T A~ =
=)
TIM8_CH3N, DCMI_D11,
- | - | - |130|D13 PH15 /O | FT | - EVENTOUT -
TIM5_CH4, SPI2_NSS,
-l - | - [131|E14 PIO /O | FT | - 1252_WS, DCMI_D13, -
EVENTOUT
SPI2_SCK, 12S2_SCK,
S| - | - (132 D14 PI1 VO | FT | - DCMI_D8, EVENTOUT .
TIM8_CH4,SPI2_MISO,
S| 7| - 1s8|c4 PI2 VO | FT | - DCMI_D9, EVENTOUT )
TIM8_ETR, SPI2_MOSI,
- | - | - |134|C13 PI3 /O | FT | - 12S2_SD, DCMI_D10, -
EVENTOUT
- | - | - |135] D9 Vss - - - -
- | - | - |1386] C9 Vbb - - - -
49 | 76 |109(137| A14 PA14 /O | FT JTCK-SWCLK, EVENTOUT
(JTCK-SWCLK) ’
PA15 JTDI, SPI3_NSS,
50 | 77 |110(138| A13 (JTDN WO | FT | - 1283_WS,TIM2_CH1_ETR, -
SPI1_NSS/ EVENTOUT
SPI3_SCK, 1253 SCK,
UART4_TX, SDIO_D2,
51 | 78 |111]139| B14 PC10 WO | FT| - DCMI_ D8, USART3. TX, -
EVENTOUT
UART4_RX, SPI3_MISO,
SDIO_D3,
52 | 79 |112]140| B13 PC11 o | FT| - DCMI_D4,USART3_RX. -
EVENTOUT
UART5_TX,SDIO_CK,
DCMI_D9, SPI3_MOSI,
53 | 80 |113[141| A12 PC12 /O | FT | - 1253 SD, USART3 CK, -
EVENTOUT
FSMC_D2,CAN1_RX,
- | 81 (114]142| B12 PDO o | FT | - EVENTOUT -
FSMC_D3, CAN1_TX,
- | 82 |115[143| C12 PD1 o | FT| - EVENTOUT -
54/180 DocID17050 Rev 13 ‘Yl
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Table 9. Alternate function mapping (continued)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13
Port AFO14 | AF15
UART4/5/ | CAN1/CAN2/ FSMC/SDIO/
svs TIM172 TIM3/4/5 TIMB/9M011 | 12C112C212C3 | SPIM/SPi2nizs2 | SPI3N2ss | UsaRTi2i3 | SRRTHS! | CAMUCANZore £s) ot HS ETH oo S eI

p— - - - - - - - - - - OTG_HS_ULPI - N i — IevENTOUT

PCA - - - - - - - - - - - ETH_MDC - - - |evenTour,

PC2 - - - - - SPI2_MISO . - ; - OTCHSULPL | eth_mit_TxD2 - - - |evenTour|

OTG_HS_ULPL ETH
PC3 - - - - - SPI2_MOSI - - - - e i oLk - - - |evenTour|
ETH_MIL_RXDO
PCa - - - - - - - - - - - Erry RMIT B0 - - - |evenTour|
ETH _MILRXD1

PCS5 - - - - - - - - - - - Al - - - |evenTour|

PC6 l l TIM3_CH1 TIM8_CH1 - 1252_MCK - . USART6_TX l - l SDIO_D6 DCMI_DO - |evenTout

pC7 - - TIM3_CH2 TIM8_CH2 - - 1253_MCK - USART6_RX - - - SDIO_D7 DCMI_D1 - |EvenTout

PortCl peg : : TIM3_CH3 TIM8_CH3 : ] ] : USART6_CK : ] : SDIO_DO DCMI_D2 - |evenTout

PCY MCO2 - TIM3_CH4 TIM8_CH4 | 12C3_SDA | I12S2_CKIN | 1253 _CKIN - - - - - SDIO_D1 DCMI_D3 - |evenTout

PC10 - - - - - - SPIS_SCK | sART3 TX | UART4_TX - - - SDIO_D2 DCMI_D8 - |eventout

1253_SCK

PC11 - - l l - - SPI3_MISO | USART3_RX | UART4_RX - - - SDIO_D3 DCMI_D4 - |evenTout

PC12 N N N N N . Sglgng%SI USART3_CK | UART5_TX B . B SDIO_CK DCMI_D9 - |eventout

PC13 - - B B - ; ; - ; B ; B - - - |evenTour]
PC4-

0scas IN - - - - - - - - - - - - - - - |evenTour|
PC15-

oscazou| - - - - - . . - . - . - - - - |evenTour|

%
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Table 9. Alternate function mapping (continued)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13
ot SYs TIM1/2 TIM3/4/5 TIM8/9/10/11 | 12C1/12C2/12C3 | SPI1/SPI2/12S2 | SPI3/1283 USART1/2/3 l:JAS':II?'II':/ (.:rﬁz‘:zllc“g”il (OTG_FS/ OTG_HS| ETH FSoh.dr(él_SHDéOI DCMI Aot Are
PFO - - - - 12C2_SDA - - - - - - - FSMC_A0 - - EVENTOUT
PF1 - - - - 12C2_SCL - - - - - - FSMC_A1 - - |EVENTOUT
PF2 - - - - 12C2_SMBA - - - - - - - FSMC_A2 - - |EVENTOUT|
PF3 - - - - - - - - - - - - FSMC_A3 - - EVENTOUT]
PF4 - - - - - - - - - - - - FSMC_A4 - - EVENTOUT]
PF5 - - - - - - - - - - - - FSMC_A5 - - EVENTOUT]
PF6 - - - TIM10_CH1 - - - - - - - - FSMC_NIORD - - EVENTOUT
PF7 - - - TIM11_CH1 - - - - - - - - FSMC_NREG - - EVENTOUT
Port F
PF8 - - - - - - - - - TIM13_CH1 - - FSMC_NIOWR - - |[EVENTOUT|
PF9 - - - - - - - - - TIM14_CH1 - - FSMC_CD - - |EVENTOUT
PF10 - - - - - - - - - - - - FSMC_INTR - - EVENTOUT
PF11 - - _ . - - - - - - - - DCMI_D12 - |EvenTout
PF12 - - - - - - - - - - - - FSMC_A6 - - EVENTOUT
PF13 - - - - - - - - - - - - FSMC_A7 - - EVENTOUT]
PF14 - - - - - - - - - - - - FSMC_A8 - - EVENTOUT
PF15 - - - - - - - - - - - - FSMC_A9 - - EVENTOUT]
PGO - - - - - - - - - - - - FSMC_A10 - - EVENTOUT]
PG1 - - - - - - - - - - - - FSMC_A11 - - EVENTOUT]
PG2 - - - - - - - - - - - - FSMC_A12 - - EVENTOUT]
PG3 - - - - - - - - - - - - FSMC_A13 - - EVENTOUT]
PG4 - - - - - - - - - - - - FSMC_A14 - - EVENTOUT]
PG5 - - - - - - - - - - - - FSMC_A15 - - EVENTOUT]
PG6 - - - - - - - - - - - - FSMC_INT2 - - EVENTOUT
PG7 - - - - - - - - USART6_CK - - - FSMC_INT3 - - |EVENTOUT
Port G PG8 - - - - - - - - USART6_RTS - - ETH _PPS_OUT - - - EVENTOUT
PG9 - - - - - - - - USART6_RX - - - ESS&AS:L\‘CEE; - - |EVENTOUT
PG10 - - - - - - - - - - - - FS&%?E\]E;:;H - - EVENTOUT
ETH _MII_TX_EN
PG11 . . . _ - . N - - - - ETH FSMC_NCE4_2 - - |EVENTOUT|
_RMII_TX_EN
PG12 - - - - - - - - USART6_RTS - - - FSMC_NE4 - - EVENTOUT
ETH _MII_TXD
PG13 - - - - - - - - UART6_CTS - - ETH _T?MIT_TXDOO FSMC_A24 - - EVENTOUT
PG14 - - - - - - - - USART6_TX - - EET-I;-iHiT?'\:/: :ETF;(DD11 FSMC_A25 - - EVENTOUT
PG15 - - - - - - - - USART6_CTS - - - - DCMI_D13 - |EveEnTouT

uonduosap uid pue sinould

XXXLZ4ZEINLS



Electrical characteristics STM32F21xxx

Table 13. General operating conditions (continued)

Symbol Parameter Conditions Min Max Unit
Vb Standard operating voltage - 1.8 3.6
Analog operating voltage 18 3.6
(ADC limited to 1 M samples) ’ ’
VDDA(1) Must be the same potential as VDD(Z)
Analog operating voltage 24 36
(ADC limited to 2 M samples) ’ ’
VBaT Backup operating voltage - 1.65 3.6
2V<Vpps36V 0.3 55 v
Input voltage on RST and FT pins
1.7V<Vpps2V -0.3 5.2
ViN
Input voltage on TTa pins - -0.3 | Vpp*0.3
Input voltage on BOOTO pin - 0 9
Vear1 Internal core voltage to be supplied ) 11 13
Veap2 externally in REGOFF mode
LQFP64 - 444
LQFP100 - 434
Power dissipation at Ty = 85 °C for
Pp suffix 6 or T = 105 °C for suffix 7(3) LQFP144 - 500 | mW
LQFP176 - 526
UFBGA176 - 513
Ambient temperature for 6 suffix Maximum power dissipation —40 85 °c
T version Low-power dissipation(®) —40 105
A
Ambient temperature for 7 suffix Maximum power dissipation -40 105 o
version Low-power dissipation(®) -40 125
6 suffix version —40 105
Ty Junction temperature range °C
7 suffix version —40 125

1. When the ADC is used, refer to Table 65: ADC characteristics.

2. Itis recommended to power Vpp and Vppa from the same source. A maximum difference of 300 mV between Vpp and
Vppa can be tolerated during power-up and power-down operation.

If Ty is lower, higher P values are allowed as long as T, does not exceed T j 5.

4. Inlow-power dissipation state, Ty can be extended to this range as long as T does not exceed T jyax-

3

72/180 DocID17050 Rev 13




Electrical characteristics STM32F21xxx

Table 21. Typical and maximum current consumption in Sleep mode

Typ Max(")
Symbol Parameter Conditions fucLk Tp = Tp= Tp = Unit
25°C 85°C 105 °C
120 MHz 38 51 61
90 MHz 30 43 53
60 MHz 20 33 43
" 30 MHz 11 25 35
External clock'/,
all peripherals enabled® 25 MHz 8 21 31
16 MHz 6 19 29
8 MHz 3.6 17.0 27.0
4 MHz 24 15.4 253
Supply current in 2 MHz 1.9 14.9 24.7
IDD mA
Sleep mode 120 MHz 8 21 31
90 MHz 7 20 30
60 MHz 5 18 28
2 30 MHz 3.5 16.0 26.0
External clock™, al 25 MHz 25 16.0 25.0
peripherals disabled
16 MHz 21 15.1 25.0
8 MHz 1.7 15.0 25.0
4 MHz 1.5 14.6 24.6
2 MHz 1.4 14.2 24.3

1. Guaranteed by characterization results, tested in production at Vpp max and fc| k max with peripherals enabled.
2. External clock is 4 MHz and PLL is on when fc k > 25 MHz.

3. Add an additional power consumption of 1.6 mA per ADC for the analog part. In applications, this consumption occurs only
while the ADC is on (ADON bit is set in the ADC_CR2 register).

3
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STM32F21xxx Electrical characteristics

Figure 25. Typical current consumption vs. temperature in Sleep mode,
peripherals ON
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Figure 26. Typical current consumption vs. temperature in Sleep mode,

peripherals OFF
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Electrical characteristics STM32F21xxx

Table 22. 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 27. Typical current consumption vs. temperature in Stop mode
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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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STM32F21xxx Electrical characteristics

Table 23. Typical and maximum current consumptions in Standby mode

Typ Max(1)
Symbol | Parameter Conditions Ta=25°C Ta=85°CITA=105°C| ) o
Vpp = | Vpbp= | Vbp = -
1.8V | 24V | 33V Vop =36V
Backup SRAM ON, low-speed
oscillator and RTC ON 3.0 3.4 4.0 151 258
Supply current |Backup SRAM OFF, low-
Ibp_sTay |in Sdtandby speed oscillator and RTC ON 24 2.7 33 124 205 HA
mode
Backup SRAM ON, RTC OFF | 24 2.6 3.0 12.5 24.8
Backup SRAM OFF, RTC OFF| 1.7 1.9 2.2 9.8 19.2
1. Guaranteed by characterization results, not tested in production.
Table 24. Typical and maximum current consumptions in Vgar mode
Typ Max(?
Symbol| Parameter Conditions Ta=25°C Ta=85°C|Ta=105°C| |,
Vop = | Vpp= | Vop = =
1.8V | 24V | 3.3V Vop =3.6V
Backup SRAM ON, low-speed
oscillator and RTC ON 1.29 142 168 12 19
Backup Backup SRAM OFF, low-speed
Ipp_vear|domain supply scillator and RTC ON 062 | 0.73 | 0.9 8 10 A
current
Backup SRAM ON, RTC OFF 0.79 | 0.81 | 0.86 9 16
Backup SRAM OFF, RTC OFF 0.10 | 0.10 | 0.10

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

On-chip peripheral current consumption
The current consumption of the on-chip peripherals is given in Table 25. The MCU is placed
under the following conditions:
e At startup, all I/O pins are configured as analog inputs by firmware.
e All peripherals are disabled unless otherwise mentioned
e The given value is calculated by measuring the current consumption
— with all peripherals clocked off
— with one peripheral clocked on (with only the clock applied)

e  The code is running from Flash memory and the Flash memory access time is equal to
3 wait states at 120 MHz

e  Prefetch and Cache ON
e When the peripherals are enabled, HCLK = 120MHz, fpc k1 = fucLk/4, and

fecLka = fucLk/2
e  The typical values are obtained for Vpp = 3.3 V and Tp= 25 °C, unless otherwise
specified.

3
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STM32F21xxx Electrical characteristics

Table 25. Peripheral current consumption (continued)

Peripheral® Typical consumption at 25 °C Unit
TIM2 0.61
TIM3 0.49
TIM4 0.54
TIM5 0.62
TIM6 0.20
TIM7 0.20
TIM12 0.36
TIM13 0.28
TIM14 0.25
USART2 0.25
USART3 0.25
UART4 0.25
APB1 mA
UART5 0.26
12C1 0.25
12C2 0.25
12C3 0.25
SPI2 0.20/0.10
SPI3 0.18/0.09
CAN1 0.31
CAN2 0.30
DAC channel 1) 1.11
DAC channel 1) 1.11
PWR 0.15
WWDG 0.15
"_l DocID17050 Rev 13 87/180




STM32F21xxx Electrical characteristics

Note:

3

Table 29. HSE 4-26 MHz oscillator characteristics(!) (2)

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc in | Oscillator frequency - 4 - 26 | MHz
Rg Feedback resistor - - 200 - kQ
VDD=3.3 V,
ESR= 30 Q, - 449 -
C_ =5 pF@25 MHz
Ibp HSE current consumption MA
VDD=3'3 V,
ESR=30 Q, - 532 -
C, =10 pF@25 MHz
Im Oscillator transconductance Startup 5 - - mA/N
tsuse" | Startup time Vpp is stabilized - 2 - ms

1. Resonator characteristics given by the crystal/ceramic resonator manufacturer.
Guaranteed by characterization results, not tested in production.

tsu(se) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

For C, 4 and C|», it is recommended to use high-quality external ceramic capacitors in the
5 pF to 25 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 30). C, 4 and C| , are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C|_1 and C|_2.

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 30. Typical application with an 8 MHz crystal

Resonator with
integrated capacitors

.Gy,

. I . OSC_NN fHSE
. o ° : _ﬂ_> »
) Bias

—8 MHf RF | controlled
~resonator gain

STM32F

ai17530

1. Rgxr value depends on the crystal characteristics.
Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 30. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).
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Table 30. 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 31. Typical application with a 32.768 kHz crystal
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6.3.9 Internal clock source characteristics

The parameters given in Table 31 and Table 32 are derived from tests performed under
ambient temperature and Vpp supply voltage conditions summarized in Table 13.

High-speed internal (HSI) RC oscillator

Table 31. HSI oscillator characteristics ()

Symbol Parameter Conditions Min | Typ | Max | Unit
fHs Frequency - - 16 - MHz
HSI user-trimming step® - - - 1 %
To=—401t0105°C®) | -8 - 45 | %
ACChsi ﬁg‘i“g:;’l’laotfoihe To=-10t085°C® | 4 | - | 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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6.3.16 /0 port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 49 are derived from tests
performed under the conditions summarized in Table 13: General operating conditions.

All I/Os are CMOS and TTL compliant.

Table 45. 1/0O static characteristics

Symbol Parameter Conditions Min Typ Max Unit
1
FT, TTa and NRST /O VeV 36V ] [ 035Vpp-0.04")
input low level voltage -0 YETDDE 0_3VDD(2)
v, 1.75 V<Vpp 3.6V, ] ] v
BOOTO I/O —40 °C<Tp <105 °C ; 0.4
+
input low level voltage 1.7 VVpp 3.6 V, ] ] 0-1Vpp*0.
0 °C<Tp <105 °C
1
FT, TTa and NRST 1/0 7veyecagy [048Vo0t03 ) ]
input high level voltage® R 0.7Vpp@
VIH 1.75 VSVDD <3.6 V, V
BOOTO /O —40 °C<Tp <105 °C ™)
input high level voltage 1.7 VVpp 3.6 V, 0-17Vpp*0-7 i i
0 °C<Tp <105 °C
iFn EUIR;Z?;:EST Vo 1.7 VVpps<3.6 V. |0.45Vpp+0.3M | - -
1.75V<Vpp 3.6V, o meE) | )
VHYs | e0070 110 40 °C<To<105 °C | 197%VDDIO v
input hysteresis 1.7 VVpp 3.6 V, 100 ) )
0 °C<Tp <105 °C
| I/0 input leakage current () Vss <Vin<Vpp - - + uA
lkg I/0 FT input leakage current ®) ViN=5V - - 3
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Figure 42. SPI timing diagram - master mode
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Table 54. IS characteristics

edge)

Symbol Parameter Conditions Min Max Unit
Master, 16-bit data,
f audio frequency = 48 kHz, main 1.23 1.24
CK 1S clock frequency clock disabled MHz
1/tC(CK)
Slave 0 64Fg("
tr(CK) 1S clock rise and fall time Capacitive load C| = 50 pF - @
f(CK)
tyws) ) WS valid time Master 0.3 -
thws) @ WS hold time Master 0 -
tsuws) @ WS setup time Slave 3 -
thaws) WS hold time Slave 0 -
twickH) ) CK high and low i Master fpc k= 30 MH 396
¢ ®3) igh and low time aster fpo k= z -
w(CKL)
@) i
lsu(sD_MR) Data input setup time Master receiver 45 -
tsu(sb_sR) Slave receiver 0 ns
th(SD_MR)(3)(4) . . Master receiver: fpc k= 30 MHz, 13 )
th(SD_SR) (3)4) Data InpUt hold time Slave receiver: fPCLK= 30 MHz 0
_— Slave transmitter (after enable
tysp_sT) )4 | Data output valid time edge) ( - 30
. Slave transmitter (after enable
th(sp_sT) (3) Data output hold time edge) ( 10 -
_— Master transmitter (after enable
tysp_vm) & | Data output valid time edge) ( - 6
tso_MT) 3) Data output hold time Master transmitter (after enable 0 i

1. Fgis the sampling frequency. Refer to the 12S section of the STM32F20xxx/21xxx reference manual for more details. fok
values reflect only the digital peripheral behavior which leads to a minimum of (12SDIV/(2*I12SDIV+ODD), a maximum of
(12SDIV+0ODD)/(2*12SDIV+0ODD) and Fg maximum values for each mode/condition.

Refer to Table 47: /0 AC characteristics.

Guaranteed by design, not tested in production.

Depends on fpc . For example, if fpc k=8 MHz, then Tpg k = 1/fp oLk =125 ns.

3
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Table 73. Asynchronous multiplexed PSRAM/NOR read timings“)(z) (continued)

Symbol Parameter Min Max Unit
thpata_nE) | Data hold time after FSMC_NEX high 0 - ns
th(pata_NoE) | Data hold time after FSMC_NOE high 0 - ns
1. C_ =30 pF.

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

Figure 58. Asynchronous multiplexed PSRAM/NOR write waveforms
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Table 74. Asynchronous multiplexed PSRAM/NOR write timings("(

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time 4Thok-1 4Tyok+1 ns
ty(NWE_NE) FSMC_NEXx low to FSMC_NWE low Thek- 1 Thelk ns
tw(NWE) FSMC_NWE low tim e 2THeLK 2THokH1 ns
th(NE_NWE) FSMC_NWE high to FSMC_NE high hold time Thewk- 1 - ns
ty(A_NE) FSMC_NEXx low to FSMC_A valid - 0 ns
ty(NnADV_NE) FSMC_NEXx low to FSMC_NADV low 1 2 ns
tw(NADV) FSMC_NADV low time Thok—2 Thowkt 2 ns
th(AD_NADY) Egmg_ﬁig\c)rﬁzﬁ)valid hold time after TheLk ) ns
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Table 87. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package
mechanical data (continued)

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
D3 - 12.000 - - 0.4724 -
E 15.800 16.000 16.200 0.6220 0.6299 0.6378
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 - 12.000 - - 0.4724 -
e - 0.500 - - 0.0197 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 78. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat
recommended footprint
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1. Dimensions are expressed in millimeters.
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Figure 81. LQFP144 - 144-pin,20 x 20 mm low-profile quad flat package

recommended footprint
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1. Dimensions are expressed in millimeters.
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