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STM32F410x8/B

Description

Figure 2. STM32F410x8/B block diagram
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STM32F410x8/B Functional overview

3.15

3.15.1

3.15.2

3

Power supply supervisor

Internal reset ON

This feature is available for Vpp operating voltage range 1.8 V to 3.6 V.
The internal power supply supervisor is enabled by holding PDR_ON high.

The device has an integrated power-on reset (POR) / power-down reset (PDR) circuitry
coupled with a Brownout reset (BOR) circuitry. At power-on, POR is always active, and
ensures proper operation starting from 1.8 V. After the 1.8 V POR threshold level is
reached, the option byte loading process starts, either to confirm or modify default
thresholds, or to disable BOR permanently. Three BOR thresholds are available through
option bytes.

The device remains in reset mode when Vpp is below a specified threshold, Vpor/ppRr OF
VgoRr, Without the need for an external reset circuit.

The device also features an embedded programmable voltage detector (PVD) that monitors
the Vpp/Vppa power supply and compares it to the Vpyp threshold. An interrupt can be
generated when Vpp/Vppa drops below the Vpyp threshold and/or when Vpp/Vppa is
higher than the Vpyp threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. The PVD is enabled by software.

Internal reset OFF

This feature is available on WLCSP36 package only. The internal power-on reset (POR) /
power-down reset (PDR) circuitry is disabled by setting the PDR_ON pin to low.

An external power supply supervisor should monitor Vpp and should set the device in reset
mode when Vpp is below 1.7 V. NRST should be connected to this external power supply
supervisor. Refer to Figure 4: Power supply supervisor interconnection with internal reset
OFF.

Figure 4. Power supply supervisor interconnection with internal reset OFfF(")

VDD
| External Vpp power supply supervisor
Ext. reset controller active when
Vop <1.7V
0
NRST
PDR_ON []
—{ 1 Vo
MSv34975V1

1. The PRD_ON pin is available on WLCSP36 package only.
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STM32F410x8/B

Functional overview

Table 5. Timer feature comparison

Timer
type

Timer

Counter
resolution

Counter
type

Prescaler
factor

DMA
request
generation

Capture/
compare
channels

Complemen-
tary output

Max.
interface
clock
(MHz)

Max.

timer
clock
(MHz)

Advanced
-control

TIM1

16-bit

Up,
Down,
Up/down

Any
integer
between
1 and
65536

Yes

Yes

100

100

General
purpose

TIMS

32-bit

Up,
Down,
Up/down

Any
integer
between
1 and
65536

Yes

No

50

100

TIM9

16-bit

Up

Any
integer
between
1 and
65536

No

No

100

100

TIM11

16-bit

Up

Any
integer
between
1 and
65536

No

No

100

100

Basic

TIM6

16-bit

Up

Any
integer
between
1 and
65536

Yes

No

50

100

Low-
power

LPTIM1

16-bit

Up

Between
1and 128

No

No

50

100

3
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Functional overview STM32F410x8/B

3.21

3.22

28/142

Inter-integrated circuit interface (I2C)

The devices feature up to three I2C bus interfaces which can operate in multimaster and
slave modes:

e  One I°C interface supports the Standard mode (up to 100 kHz), Fast-mode (up to
400 kHz) modes and Fast-mode plus (up to 1 MHz).

e Two I2C interfaces support the Standard mode (up to 100 KHz) and the Fast mode (up
to 400 KHz). Their frequency can be increased up to 1 MHz. For more details on the
complete solution, refer to the nearest STMicroelectronics sales office.

All 12C interfaces features 7/10-bit addressing mode and 7-bit addressing mode (as slave)
and embed a hardware CRC generation/verification.

They can be served by DMA and they support SMBus 2.0/PMBus.

The devices also include programmable analog and digital noise filters (see Table 6).

Table 6. Comparison of 12C analog and digital filters

Analog filter Digital filter

Pulse width of

. >50ns Programmable length from 1 to 15 12C peripheral clocks
suppressed spikes

Universal synchronous/asynchronous receiver transmitters
(USART)

The devices embed three universal synchronous/asynchronous receiver transmitters
(USART1, USART2 and USARTS).

These three interfaces provide asynchronous communication, IrDA SIR ENDEC support,
multiprocessor communication mode, single-wire half-duplex communication mode and
have LIN Master/Slave capability. The USART1 and USART® interfaces are able to
communicate at speeds of up to 12.5 Mbit/s. The USART2 interface communicates at up to
6.25 bit/s.

USART1 and USART2 also provide hardware management of the CTS and RTS signals,
Smart Card mode (ISO 7816 compliant) and SPI-like communication capability. All
interfaces can be served by the DMA controller.

3

DocID028094 Rev 5




STM32F410x8/B

Pinouts and pin description

Table 9. STM32F410x8/B pin definitions (continued)

Pin Number

WLCSP36
LQFP48
UFQFPN48

LQFP64

UFBGAG64

Pin name
(function after
reset)(!)

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

PB10

I/0

12C2_SCL,
SPI2_SCK/I12S2_CK,
12S1_MCK,
12C4_SCL,
EVENTOUT

E2 | 22 22

30

H7

VCAP_1

F2 | 23 23

31

D6

VSS

F1 24 24

32

ES

VDD

E1 25 25

33

H8

PB12

I/0

FT

TIM1_BKIN,
TIM5_CHA,
12C2_SMBA,

SPI2_NSS/1252_WS,
EVENTOUT

34

G8

PB13

I/0

FT

TIM1_CH1N,
12C4_SMBA,
SPI2_SCK/I2S2_CK,
EVENTOUT

35

F8

PB14

I/0

FT

TIM1_CH2N,
12C4_SDA,

SPI2_MISO,
EVENTOUT

36

F7

PB15

I/0

FT

RTC_50Hz,
TIM1_CH3N,
12C4_SCL,
SPI2_MOSI/12S2_SD,
EVENTOUT

37

F6

PC6

I/0

FT

TRACECLK,
12C4_SCL,
12S2_MCK,

USART6_TX,

EVENTOUT

38

E7

PC7

I/0

FT

12C4_SDA,
SPI2_SCK/I2S2_CK,
1281_MCK,
USART6_RX,
EVENTOUT

39

E8

PC8

I/0

FT

USART6_CK,
EVENTOUT

40

D8

PC9

I/0

FT

MCO_2, 12C4_SDA,
12S2_CKIN,
EVENTOUT

3
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Table 10. Alternate function mapping (continued)

AF0 AF1 AF2 | AF3 AF4 AF5 AF6 AF7 AF8 AF9 | AF10 | AF11 | AF12 | AF13 | AF14 |  AF15
et SYS_AF | TIMILPTIM1 | Tims | JIMS/ |12C1/12C2 | SPI1/1281/S gg:y:ggy USART/ | ygarTe | 12C2/ ; ; ; ; ; SYS_AF
— TIMI1 | fN2c4 | Pi2/12s2 USART2 12C4 —
SPI5/I12S5

PCO ; LPTIM1_IN1 ; ; ; ; ; ; ; ; ; ; - - - | EvenTouT

PC1 ; LPTIM1_OUT ; ; ; ; ; ; ; ; ; ; - - - | EvenToUT

PC2 ; LPTIM1_IN2 ; ; ; SPI2_MISO ; ; ; ; - ; ; ; - | EvENTOUT

SPI2_MOSI
PC3 ; LPTIM1_ETR ; ; ; 1252 SO ; ; ; ; ; ; ; ; - | EvENTOUT
TIM9_
PC4 ; ) ; oy ; ; ; ; ; ; ; ; ; ; - | EvENTOUT
TIMO_ | 12c4_
PC5 ; ; ; | e ; ; ; ; ; ; ; ; ; - | EvenTouT
TRACE 12C4_ USART6
PCe CLK - - - scL | 1282_MCK - - "X - - - - - - | EVENTOUT
12c4_ | sPi2_sck/ USART6

PC7 ; ; ; : o | l2ez oK | 12s1McK ; R ; ; ; ; ; - | EvENTOUT
Port C

PCs ; ; ; ; ; ; ; ; USART6 ; ; ; ; ; - | EvENTOUT

CcK
12c4
Pco | Mco 2 ; ; ; aon | 1252_CKIN ; ; ; ; ; ; ; ; - | EVENTOUT
TIM5_
PC10 | TRACEDO - o ; ; ; ; ; ; ; ; ; ; ; - | EvENTOUT
TIM5_

PC11 | TRACED1 ; o ; ; : ; ; ; ; ; ; ; ; - | EvenTouT

PC12 | TRACED2 ; ; T'C';"l_”— ; ; ; ; ; ; ; ; ; ; - | EvENTOUT

PC13 ] ] ; ; ; ; ; ; ; ; ) ; ; ; - | EvENTOUT

PC14 ] ] ; ; ; ; ; ; ; ; ) ; ; ; - | EvENTOUT

PC15 ] ] ; ; ; ; ; ; ; ; ) ; ; ; - | EvENTOUT

PHO ] ] ] ] ] ] ] ] ] ] ] ; ; ) - | EvENTOUT
Port H

PHA ] ] ] ] ] ] ] ] ] ] ] ; ; ) - | EvENTOUT

a/8X0LY4ZEINLS

uonduosap uid pue sinould



Electrical characteristics STM32F410x8/B

Table 22. Typical and maximum current consumption, code with data processing (ART
accelerator disabled) running from SRAM - Vpp =3.6 V

PLL | Typ Max(2)
es fHCLK Voltage | VCO .
Symbol | Parameter Conditions (MHz) | scale |(MHz)| Ta= Tp= Tp= Ta= Ta= Unit
() |25°Cc | 25°C | 85°C |105°C | 125°C
100 S1 200 | 17.7 [19.1®)] 19.3 [ 19.70) | 20.5()
84 S2 168 | 14.4 |15.3®)| 15.7 | 16.0) | 16.80)
External clock, 64 S3 128 | 10.1 [10.6® | 11.0 | 11.3©) | 12.00)
all peripherals
enabled(®)®) 50 S3 100 | 80 | 84 | 88 9.1 9.8
25 S3 100 | 44 | 47 | 49 5.2 5.9
20 S3 160 | 3.8 | 4.1 43 | 46 5.3
HSI, PLL off, 16 S3 off | 25 | 26 | 29 3.2 4.0
all peripherals
Supply enabled®®) 1 S3 off | 04 | 05 | 0.8 1.2 2.0
| current in mA
°® | Run mode 100 | s1 | 200 | 121 [13.10)] 131 | 13.5©) | 14.30)
84 S2 168 | 9.8 [10.6®)| 10.7 | 11.00) | 11.80)
External clock, | ¢4 S3 128 | 70 | 749 | 76 | 7.96) | 860
all peripherals
disabled® 50 S3 100 | 5.6 5.9 6.1 6.4 7.2
25 S3 100 | 3.1 33 | 35 3.9 4.8
20 S3 160 | 2.8 | 3.0 | 3.2 35 4.4
HSI, PLL off, all | 16 S3 off | 17 | 1.8 | 21 2.4 3.3
peripherals
disabled® 1 S3 off | 04 | 04 | 07 1.1 1.8

Refer to Table 44 and RM0401 for the possible PLL VCO setting
Guaranteed by characterization.
When the ADC is ON (ADON bit set in ADC_CR2), an additional power consumption of 1.6 mA must be added.

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)

Guaranteed by tests in production.

P w N~

o

6. Guaranteed by test in production for temperature range 7 salestypes only.

3
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Electrical characteristics STM32F410x8/B

Table 24. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator enabled except prefetch) running from Flash memory - Vpp =3.6 V

PLL | Typ Max(?)
s fHCLK Voltage | VCO .
Symbol | Parameter | Conditions (MHz) | scale | (MHz) | Ta= | Ta= Tp= Tp= Tp= Unit
(M |25°Cc| 25°C | 85°C [105°C |125°C
100 S1 200 | 16.3 | 17.3®) | 17.1 | 17.5©) | 18.40)
84 S2 168 | 132 | 14.1 | 14.0 | 143 | 152
External
clock, 64 S3 128 | 9.3 | 10.0 99 | 102 | 11.1
a"periph%rais 50 S3 100 | 7.4 | 8.0 8.0 8.3 9.2
enabled®®
25 S3 100 | 4.2 47 4.8 5.0 59
20 S3 160 | 3.7 4.2 43 46 5.5
HSI, PLL 16 S3 off 24 2.8 3.0 3.4 43
OFF,
all peripherals
Supply ) 1 S3 off 0.6 1.0 1.2 15 24
| current in mA
0 Run mode 100 | S1 | 200 | 106 | 1140 | 114 [11.70] 1260
84 S2 168 | 8.7 9.4 9.3 9.7 10.6
External
clock, 64 S3 128 | 6.2 6.8 6.8 7.1 7.9
a"periphergls 50 S3 100 | 50 | 55 5.5 5.8 6.8
disabled®
25 S3 100 | 2.9 34 35 3.8 4.7
20 S3 160 | 2.7 3.1 3.2 35 4.4
HSI, PLL 16 S3 off 1.7 2.1 2.3 2.6 35
OFF,
allperipherals 1 S3 of | 06 | 09 1.1 15 2.4
disabled®

Refer to Table 44 and RM0401 for the possible PLL VCO setting
Guaranteed by characterization, unless otherwise specified.
When the ADC is ON (ADON bit set in ADC_CR2), an additional power consumption of 1.6 mA must be added.

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)

Guaranteed by tests in production.

> nh =

o

6. Guaranteed by test in production on temperature range 7 salestypes only.

3
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Electrical characteristics STM32F410x8/B

Table 28. Typical and maximum current consumption in Sleep mode - Vpp = 3.6 V

PLL | Typ Max(2)
s fHCLK Voltage | VCO .
Symbol | Parameter Conditions (MHz) | scale | (MHz) | Ta= | Ta= | Ta= | Ta= | Ta= Unit
(M |25°C| 25°C | 85°C |105°C |125°C
100 S1 200 | 8.0 | 820 | 9.0 | 9.4 [10.20)
All peripherals
enabled®@) 84 S2 168 | 65 | 6.7 7.4 7.7 8.5
External clock, | g4 S3 128 | 46 | 47 5.2 5.5 6.3
PLL ON, Flash
power down 25 S3 100 | 2.2 2.3 2.6 2.9 38
mode
20 S3 160 | 2.1 2.2 2.5 2.8 3.6
All peripherals 16 S3 off 1.1 1.2 1.5 1.9 2.7
enabled(3)(4),
HSI, PLL OFF,
Supply Flashmemoryin | 4 S3 of | 03| 04 | 07 | 1.1 1.9
current in Deep power
oo |sleep down mode mA
mode 100 S1 200 | 84 | 87 9.5 99 | 107
All peripherals 84 S2 168 | 6.9 | 7.1 7.7 8.1 8.9
enabled®®), g4 s3 | 128 | 49| 51 | 55 | 59 | 67
External clock,
PLL ON, Flash 50 S3 100 4.0 4.2 4.6 4.9 5.7
memory ON 25 S3 100 | 25 | 26 | 29 | 32 | 40
20 S3 160 | 2.4 | 25 2.7 3.1 3.9
All peripherals 16 S3 off 1.4 1.4 1.8 2.2 3.0
enabled®), HSI,
PLL OFF, Flash | 4 S3 off | 06 | 06 1.0 1.3 2.0
memory ON

3
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STM32F410x8/B Electrical characteristics

Table 28. Typical and maximum current consumption in Sleep mode - Vpp = 3.6 V (continued)

PLL | Typ Max(2)
agn fHCLK Voltage VCO .
Symbol | Parameter Conditions (MHz) | scale | (MHz) | Ta= | Ta= | Ta= | Ta= | Ta= Unit
(1) |25°C| 25°C | 85°C [105°C|125°C
100 S1 200 | 2.2 | 23® | 26 | 3.00) | 3.80
All peripherals
disabled, 84 S2 168 | 1.8 1.9 2.2 2.6 34
External clock, | g4 S3 128 | 14 | 15 1.8 2.1 2.9
PLL ON, Flash
memoryinDeep | 50 S3 100 | 1.2 1.3 1.6 1.9 27
power down 25 S3 100 | 09 | 10 | 13 | 17 | 25
mode
20 S3 160 | 1.0 1.2 1.4 1.7 25
All peripherals 16 S3 off 0.3 0.4 0.7 1.1 1.9
disabled, HSI,
PLL OFF, Flash
memoryinDeep | 4 S3 of | 03| 03 | 07 1.0 18
Supply power down
| current in mode
DD | sleep mA
(continued) | mode 100 S1 200 | 26 | 27 3.0 34 4.2
continued
(continued) |\ Seripherals | 84 Ss2 | 168 | 22 | 23 | 26 | 30 | 38
disabled, 64 S3 128 | 1.8 | 1.9 2.1 25 3.3
External clock,
PLL ON, Flash 50 S3 100 1.5 1.6 1.9 22 3.1
memory ON 25 S3 100 | 1.2 1.4 1.6 2.0 2.8
20 s3 160 | 1.3 1.4 1.7 2.0 2.8
All peripherals 16 S3 off 0.6 0.6 1.0 1.3 2.0
disabled, HSI,
PLL OFF, Flash
memory inDeep | 4 S3 of | 05| 06 | 09 | 1.3 2.0
power down
mode

Refer to Table 44 and RM0401 for the possible PLL VCO setting
Guaranteed by characterization, unless otherwise specified.
When the ADC is ON (ADON bit set in ADC_CR2), an additional power consumption of 1.6 mA must be added.

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)

Guaranteed by tests in production.

> LN =

6. Guaranteed by test in production on temperature range 7 salestypes only.
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STM32F410x8/B Electrical characteristics

On-chip peripheral current consumption

The MCU is placed under the following conditions:

e At startup, all I/O pins are in analog input configuration.

e  All peripherals are disabled unless otherwise mentioned.

e The ART accelerator is ON.

e Voltage Scale 2 mode selected, internal digital voltage V12 = 1.26 V.

e HCLKis the system clock at 100 MHz. fpc k1 = fheLk/2, and fpeiko = fHelk:
The given value is calculated by measuring the difference of current consumption
— with all peripherals clocked off
— with only one peripheral clocked on

¢  Ambient operating temperature is 25 °C and Vpp=3.3 V.

Table 36. Peripheral current consumption

Ipp (Typ)
Peripheral Voltage Voltage Voltage Unit

scale1 scale2 scale3
GPIOA 1.68 1.62 1.42
GPIOB 1.67 1.60 1.41
GPIOC 1.63 1.56 1.39
GPIOH 0.61 0.61 0.52

ot ::"0?)1MHZ) CRC 0.31 0.32 025 | pAMHz

DMA1T() 167N+ | 160N+ | 1.43N+
3.12 2.96 2.64
RNG 0.90 0.88 0.75
APB1 to AHB 0,78 0,74 0,63
TIM5 13,38 12,76 11,41
TIM6 2,14 1,98 1,75
LPTIM 8,22 7,88 7,06
WWDG 0,64 0,64 0,56
APB1 SPI2/12S2 2,42 2,33 2,06

(up to 50 MHz) USART2 3,38 3,29 2,91 HAIMz
12C1 3,46 3,33 2,97
12C2 3,50 3,31 2,97
12C4 4,82 4,64 4,09
PWR 0,66 0,64 0,62
DAC 0,84 0,81 0,78
"_l DoclD028094 Rev 5 75/142




Electrical characteristics STM32F410x8/B

Figure 19. High-speed external clock source AC timing diagram
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Figure 20. Low-speed external clock source AC timing diagram
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 26 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 40. 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).

3
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Electrical characteristics STM32F410x8/B

The LSE high-power mode allows to cover a wider range of possible crystals but with a cost
of higher power consumption.

Table 41. LSE oscillator characteristics (f_sg = 32.768 kHz) (1)

Symbol Parameter Conditions Min | Typ | Max | Unit
Re Feedback resistor - - 18.4 - MQ
Low-power mode ) ) 1
Iop LSE current consumption (default) pA
High-drive mode - - 3
Startup, low-power ) ) 056
G it_max | Maximum critical crystal g mode AV
cri
e ™ | Startup, high-drive
- - 1.50
mode
tSU(LSE)(2) startup time Vpp is stabilized - 2 - ]

1. Guaranteed by design.

2. tsygsg) 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 guaranteed by characterization. It is measured for a
standard crystal resonator and it can vary significantly with the crystal manufacturer.

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

For information about the LSE high-power mode, refer to the reference manual RM0401.

Figure 22. Typical application with a 32.768 kHz crystal
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RE| controlled
gain

—=82.768 kHz
Tresonator

STM32F

ai17531
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6.3.19

3

Communications interfaces

I2C interface characteristics

The I°C interface meets the requirements of the standard I°C communication protocol with
the following restrictions: the 1/0 pins SDA and SCL are mapped to are not “true” open-
drain. When configured as open-drain, the PMOS connected between the I/O pin and Vpp is
disabled, but is still present.

The I°C characteristics are described in Table 60. Refer also to Section 6.3.16: I/O port
characteristics for more details on the input/output alternate function characteristics (SDA

and SCL).

The I2C bus interface supports standard mode (up to 100 kHz) and fast mode (up to 400
kHz). The I°C bus frequency can be increased up to 1 MHz. For more details about the
complete solution, please contact your local ST sales representative.

Table 60. I2C characteristics

Sta’:g'é{f)'(?)mde Fast mode 12C(1)2)
Symbol Parameter Unit
Min Max Min Max
twscLy) | SCL clock low time 4.7 - 1.3 -
ys
twscLH) | SCL clock high time 4.0 - 0.6 -
tsuspa) | SDA setup time 250 - 100 -
thspa) | SDA data hold time 0 34500) 0 900¢)
t(sDA) | SDA and SCL rise time - 1000 - 300 ns
tyscu)
sDA) | SpA and SCL fall time - 300 - 300
tiscL)
thsTa) | Start condition hold time 4.0 - 0.6 -
Repeated Start condition Hs
lsu(sTA) setup time a7 ) 0.6 )
tsusTo) | Stop condition setup time 4.0 - 0.6 - us
Stop to Start condition time
tw(sTO:STA) (bug free) 4.7 - 1.3 - Hs
Pulse width of the spikes
that are suppressed by the (5) (5)
tsp analog filter for standard fast 0 50 0 50 ns
mode
Capacitive load for each bus
Cp line - 400 - 400 pF

Guaranteed by design.

2. fpcLkq must be at least 2 MHz to achieve standard mode I2C frequencies. It must be at least 4 MHz to
achieve fast mode I°C frequencies, and a multiple of 10 MHz to reach the 400 kHz maximum I2C fast mode
clock.

3. The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the
undefined region of the falling edge of SCL.

DocID028094 Rev 5 99/142




STM32F410x8/B Electrical characteristics

Table 62. SCL frequency (fpc k1= 42 MHz.Vpp = Vpp j2¢ = 3.3 V)@

12C_CCR value
fsc (khz) Rp =4.7 kQ
400 0x8019
300 0x8021
200 0x8032
100 0x0096
50 0x012C
20 O0x02EE

1. Rp = External pull-up resistance, fgc, = 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.

3
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Electrical characteristics

I2S interface characteristics

Unless otherwise specified, the parameters given in Table 65 for the 1S interface are
derived from tests performed under the ambient temperature, fpc| kx frequency and Vpp
supply voltage conditions summarized in Table 15, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10
e Capacitive load C = 30 pF
e  Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 6.3.16: I/O port characteristics for more details on the input/output alternate
function characteristics (CK, SD, WS).

Table 65. I2S dynamic characteristics(!)

Symbol Parameter Conditions Min Max Unit
fack 12S Main clock output - 256x8K | 256xFs® | MHz
Master data: 32 bits - 64xFs
fek 12S clock frequency MHz
Slave data: 32 bits - 64xFs
Dck 12S clock frequency duty cycle | Slave receiver 30 70 %
tyws) WS valid time Master mode 0 7
thews) WS hold time Master mode 1.5 -
tsuws) WS setup time Slave mode 1.5 -
thows) WS hold time Slave mode 3 -
tsusp MR Master receiver 1 -
su(SD_MR) Data input setup time
tsu(sb_sRr) Slave receiver 25 -
_ ns
{ Master receiver 7 -
h(SD_MR) Data input hold time
th(sb_sR) Slave receiver 2.5 -
ty(sp_sT) Slave transmitter (after enable edge) - 20
= Data output valid time
tysp_mT) Master transmitter (after enable edge) - 6
th(sD sT Slave transmitter (after enable edge) 8 -
(SD_ST) Data output hold time
th(sp_mT) Master transmitter (after enable edge) 2 -

1. Guaranteed by characterization.

2. The maximum value of 256xFs is 50 MHz (APB1 maximum frequency).

Note:
frequency (Fg).

Refer to the 12S section of RM0401 reference manual for more details on the sampling

fvck fok, and Dy values reflect only the digital peripheral behavior. The values of these

parameters might be slightly impacted by the source clock precision. Doy depends mainly
on the value of ODD bit. The digital contribution leads to a minimum value of
(12SDIV/(2*12SDIV+0ODD) and a maximum value of (I2SDIV+0ODD)/(2*12SDIV+0DD). Fg
maximum value is supported for each mode/condition.

3
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Figure 35. I2S slave timing diagram (Philips protocol)“)

CK Input

<+ to(ck)—>!

! le»tty(SD_ST)  |es-th(SD_ST)
SDtransmit X LSB transmit(1)X MSB transmit Bitn transmit Y LSB transmit

tsu(SD_SRY) ' Lth(SD_SR)
SDreceive X LSB receive(!) MSB receive Bitn reic:ai:/? ) x LSB receive

ai14881b

tw(CKH)—N—>N—’|" tw(CKL): rfe-th(ws)
WS input ] ! | I | L
tsu(ws) E

1.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.

Figure 36. I2S master timing diagram (Philips protocol)“)

— te(CK)—>

:;l;th(WS)
1
1
ty(SD_MT) th(SD_MT)
SDtransmit X LSBtransm|t1)X MSBtransmn Bitn transmit LSB transmit

tsu(SD_MR th(SD_MR)
SDreceive X LSB receive(?) MSB receive Bitn receive LSB receive

ai14884b

1
——>+ tw(CKL)

WS output

1.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.
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Table 80. WLCSP36 recommended PCB design rules (0.4 mm pitch)
Dimension Recommended values

Pitch 0.4 mm

Dpad 0.225 mm

Dsm 0.290 mm typ. (depends on the soldermask

registration tolerance)
Stencil opening 0.250 mm
Stencil thickness 0.100 mm

3

WLCSP36 device marking

The following figure gives an example of topside marking orientation versus ball A1 identifier

location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 43. WLCSP36 marking example (package top view)

Product identification”

Ball 1
identifier  T—~—__|

F4ulOBb

Revision code

O

Date code

YR‘/

MSv39313V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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7.5 UFBGAG64 package information
Figure 53. UFBGA64 - 64-ball, 5 x 5 mm, 0.5 mm pitch ultra profile fine pitch ball grid
array
package outline
Seating plane
Y Y Y
¥ [&]ddd[ Z]
R
At A3 A2 Al A
e E1 ——» Alball A1 ball
o F > < \dentifier index area [* E >
A
A
CHLOOOOOD 7y
O000OOOOO F
O0O00OOOOO
OO0 O+O 000 D1 D
OCO0OO0O0OO0O0O0O
O0O0OOOOO e
O000000® Y
00000 o\o S——1
Y
8 1
BOTTOM VIEW @b (64 balls) TOP VIEW
+|Deee@®@| Z[Y]X]
Vot @z A019_ME_V1
1. Drawing is not to scale.
Table 84. UFBGAG64 — 64-ball, 5 x 5 mm, 0.5 mm pitch ultra profile fine pitch ball grid
array
package mechanical data
millimeters inches(V
Symbol
Min Typ Max Min Typ Max
A 0.460 0.530 0.600 0.0181 0.0209 0.0236
A1 0.050 0.080 0.110 0.0020 0.0031 0.0043
A2 0.400 0.450 0.500 0.0157 0.0177 0.0197
A3 0.080 0.130 0.180 0.0031 0.0051 0.0071
A4 0.270 0.320 0.370 0.0106 0.0126 0.0146
0.170 0.280 0.330 0.0067 0.0110 0.0130
D 4.850 5.000 5.150 0.1909 0.1969 0.2028
D1 3.450 3.500 3.550 0.1358 0.1378 0.1398
E 4.850 5.000 5.150 0.1909 0.1969 0.2028
E1 3.450 3.500 3.550 0.1358 0.1378 0.1398
e - 0.500 - - 0.0197 -
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STM32F410x8/B

Appendix B  Application block diagrams

B.1

Sensor Hub application example

Figure 56. Sensor hub application example 1

Accelerometer
Gyroscope
STM32F410xB scL Magnetometer
WLCSP36 package PB6 12C Pressure
9x GPI0s —{ GpPio pB7 |SRA
10kQ Ambient light
ID— BOOTO Proximity
— VDD Pa2 | TX
- _I__ UART
PDR_ON PA3 IRX
SWDIO PA13
SWCLK Pa1s [RS8
JTAG PA14 SCK
SWO PA5 SPI
PB3 PB4 MISO HOST
p5 LMOSI
NRST
32kHz oscillator
PC14 ADC
PAO Temperature/humidity
 —]
I % PC15
MSv37261V1
Figure 57. Sensor hub application example 2
-Accelerometer
Gyroscope
STM32F410xB scL Magnetometer
WLCSP36 package PB6 12C Pressure
8xGPIos —{ GpPIo pa7 |SRA
10kQ Ambient light
r:l— BOOTO Proximity
SCK
— VDD
- —I—_ PAS mSPI— Microphone
PDR_ON PB4 f——
SWDIO pPA2 | TX
PA13 UART
JTAG —l SWCLK PA3 E_
PA14
IN SCL
Low- PB5 PA8 1MHz 12C FM+ HOST
power —. pg3 | SDA —
timer OUT} pBg
NRST
32kHz oscillator
PC14
PAO ADC Temperature/humidity
 —
I % PC15
MSv37263V1
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