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STM32F410x8/B

Description

Figure 2. STM32F410x8/B block diagram
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1. The timers connected to APB2 are clocked from TIMxCLK up to 100 MHz, while the timers connected to APB1 are clocked

from TIMxCLK up to

S74

100 MHz.
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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

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
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STM32F410x8/B

Electrical characteristics

Table 27. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator enabled with prefetch) running from Flash memory - Vpp =3.6 V

PLL | Typ Max(2)
es fHCLK Voltage | VCO .
Symbol | Parameter | Conditions (MHz) | scale | (MHz) | Ta= | Ta= | Ta= Tp= Tp= Unit
() |25°C | 25°C | 85°C | 105°C | 125°C
100 S1 200 27.1 28.9 28.9 29.5 30.5
84 S2 168 23.2 | 248 24.9 25.5 26.5
External clock, | g4 S3 128 | 17.0 | 183 | 184 | 188 | 19.8
all peripherals
enabled®® | 50 S3 100 | 136 | 147 | 147 | 152 | 162
25 S3 100 7.5 8.2 8.3 8.7 9.7
20 S3 160 6.5 7.1 7.2 7.5 8.5
HSI, PLL OFF, 16 S3 off 4.7 5.3 5.5 59 6.9
all peripherals
Supply enabled®®) 1 S3 off | 08 | 12 | 14 1.8 2.8
Ipp |currentin mA
Run mode 100 S1 200 | 215 | 23.0 | 232 | 238 | 248
84 S2 168 18.7 | 20.0 20.3 20.8 21.8
External clock, | 64 S3 128 | 140 | 151 | 152 | 157 | 16.7
all peripherals
disabled® 50 S3 100 | 1.2 | 122 | 123 | 127 | 13.7
25 S3 100 6.3 7.0 71 74 8.4
20 S3 160 54 6.0 6.2 6.5 7.5
HSI, PLL OFF, 16 S3 off 4.0 4.5 4.8 51 6.1
all peripherals
disabled® 1 S3 off | 0.8 | 1.1 1.4 1.7 2.7

v h o~

3

Refer to Table 44 and RM0401 for the possible PLL VCO setting

Guaranteed by characterization, unless otherwise specified.

DocID028094 Rev 5

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_CR?2 register)
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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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Electrical characteristics

STM32F410x8/B

74/142

Table 35. Switching output I/O current consumption
1/0 togglin
Symbol Parameter Conditions(!) 99ng Typ Unit
frequency (fsy)
2 MHz 0.05
8 MHz 0.15
25 MHz 0.45
Vop =33V 50 MHz 0.85
C=Cnr
60 MHz 1.00
84 MHz 1.40
90 MHz 1.67
2 MHz 0.10
8 MHz 0.35
Vpp = 3.3V 25 MHz 1.05
Cext =0 pF 50 MHz 2.20
C=Cint+Cexr + Cs 60 MHz 2.40
84 MHz 3.55
90 MHz 423
o 2 MHz 0.20
IDDIO 1/0 switching mA
current 8 MHz 0.65
Vpp = 3.3V 25 MHz 1.85
Cext =10 pF 50 MHz 2.45
C=Cinr * Cexr * Cs 60 MHz 4.70
84 MHz 8.80
90 MHz 10.47
2 MHz 0.25
Vpp = 3.3V 8 MHz 1.00
CexT = 22 pF 25 MHz 3.45
C=Cint + Cext *+ Cs 50 MHz 7.15
60 MHz 11.55
2 MHz 0.32
C;’DD =33V 8 MHz 127
=33 pF
EXT

25 MHz 3.88

C=Cint *+ Cext + Cs
50 MHz 12.34

1.

CS is the PCB board capacitance including the pad pin. CS = 7 pF (estimated value).

DocID028094 Rev 5

3




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




STM32F410x8/B

Electrical characteristics

Table 38. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max | Unit
External user clock source
fhsE_ext frequency(") ! i 0 | MHz
Vusen | OSC_IN input pin high level voltage 0.7Vpp - Vbp v
Vuser | OSC_IN input pin low level voltage ) Vss - 0.3Vpp
fw(HSE) OSC_IN high or low time(") 5 - -
tw(HsE) s
trHsE) OSC_IN rise or fall time(!) - - 10
tiHsE)
Cinsg) | OSC_IN input capacitance(") - - 5 - pF
DuCy(HSE) Duty cycle - 45 - 55 %
I OSC_IN Input leakage current Vss<Vin<Vpp - - +1 MA

1. Guaranteed by design.

Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard 1/0. The
external clock signal has to respect the Table 55. However, the recommended clock input
waveform is shown in Figure 20.

The characteristics given in Table 39 result from tests performed using an low-speed
external clock source, and under ambient temperature and supply voltage conditions

summarized in Table 15.

Table 39. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit
User External clock source
fLSE ext frequency() - 32.768 1000 kHz
OSC32_IN input pin high level
VLSEH | yoltage - PRI TS 0.7Vbp - Voo
\Y,
ViseL OSC32_IN input pin low level voltage Vss - 0.3Vpp
tw(LsE) 0SC32_IN high or low time(" 450 - -
tiLsE)
ns
t(LSE) | 0SC32 IN rise or fall time(" ; ] 50
tiLsE)
Cinsey | OSC32_IN input capacitance(") - 5 - pF
DuCy sy | Duty cycle 30 - 70 %
I OSC32_IN Input leakage current Vss< VNS Vpp - - 11 MA
1. Guaranteed by design.
1S7 DoclD028094 Rev 5 79/142




Electrical characteristics STM32F410x8/B
Low-speed internal (LSI) RC oscillator
Table 43. LSl oscillator characteristics (1)
Symbol Parameter Min Typ Max Unit
fLg® Frequency 17 32 47 kHz
tsus)’® | LSl oscillator startup time - 15 40 us
|DD(LSI)(3) LSI oscillator power consumption - 0.4 0.6 MA
Vpp =3V, Tp =-40 to 125 °C unless otherwise specified.
Guaranteed by characterization.
Guaranteed by design.
Figure 24. ACC_g versus temperature
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MS19013V1

6.3.10 PLL characteristics
The parameters given in Table 44 are derived from tests performed under temperature and
Vpp supply voltage conditions summarized in Table 15.
Table 44. Main PLL characteristics
Symbol Parameter Conditions Min Typ Max Unit
foLL N PLL input clock(") - 0.95() 1 210 | MHz
feLL ouT PLL multiplier output clock - 24 - 100 MHz
48 MHz PLL multiplier output
fpLLas ouT | ok P P - - 48 75 MHz
fVCO_OUT PLL VCO output - 100 - 432 MHz
84/142 DoclD028094 Rev 5 Kys




STM32F410x8/B Electrical characteristics

6.3.14 Absolute maximum ratings (electrical sensitivity)
Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.
Electrostatic discharge (ESD)
Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114/C101 standard.
Table 52. ESD absolute maximum ratings“)
Symbol Ratings Conditions Class Maxim(t;n)n Unit
value
Electrostatic discharge _ o .
Vespmewm) | voltage (human body I\?\lélﬁéDggarg%rgqmg o 2 2000
model)
UFQFPN48 4 500
\%
Electrostatic discharge T. = +25 °C conforming to WLCSP36 3 250
VEesp(cpwm) | Voltage (charge device A?\J_SI/ESD STM5.3.1 9 LQFP48 4 500
model) LQPF64 4 500
UFBGAG64 TBD TBD
1. TBD stands for “to be defined”.
2. Guaranteed by characterization.
Static latchup
Two complementary static tests are required on six parts to assess the latchup
performance:
e A supply overvoltage is applied to each power supply pin
e A current injection is applied to each input, output and configurable 1/O pin
These tests are compliant with EIA/JESD 78A IC latchup standard.
Table 53. Electrical sensitivities
Symbol Parameter Conditions Class
LU Static latch-up class Tp = +125 °C conforming to JESD78A II'level A
6.3.15 I/0 current injection characteristics

3

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.
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Electrical characteristics

STM32F410x8/B

Table 57. 1/0 AC characteristics(1)(2) (continued)

the GPIOx_SPEEDR GPIO port output speed register.

96/142

The maximum frequency is defined in Figure 28.

For maximum frequencies above 50 MHz and Vpp > 2.4 V, the compensation cell should be used.

DoclD028094 Rev 5

OSPEEDRy
[1:0] bit Symbol Parameter Conditions Min | Typ | Max | Unit
value(?
C_=50pF, Vpp22.70V - - 25
C_=50pF, Vppz21.7V - - | 125
frmax(O)out | Maximum frequency(®) MHz
C_=10pF, Vppz22.70V - - 50
o C =10 pF, Vppz1.7V - - 20
C_=50pF, Vpp22.7V - - 10
Output high to low level fall | ¢, =50 pF, Vpp21.7 V - - 20
ttf('o)m‘t/ time and output low to high L bo ns
r(I0)out | jevel rise time C =10 pF, Vpp22.70 V - - 6
C_ =10 pF, Vppz21.7V - - 10
C_ =40 pF, Vpp=22.70V - | - |50@
C_=40pF, Vppz1.7V - - 25
f Maximum frequency(3) ( | MHz
max(iO)out C_ =10 pF, Vpp 2 2.70 V - R
10 CL=10pF, Vpp= 1.7V - | - | 50@
CL =40 pF, VDDZ 270V - - 6
Output high to low level fall | ¢, = 40 pF. Vrn= 1.7 V - - 10
L p ’ DD= !-
ttf('o)"”t/ time and output low to high ns
r(0)out | |evel rise time CL =10 pF, Vppz 2.70 V - -4
CL=10 pF,VDD21.7V - - 6
(
C_ =30 pF, Vpp 2 2.70 V S Y
Fmax(10)out | Maximum frequency(®) MHz
CL=30pF, Vpp2 1.7V - | - |50@
1 C_=30pF, Vppz2.70V - - 4
Output high to low level fall | ¢, =30 pF, Vpp= 1.7V - -
ttf('o)"Ut/ time and output low to high = Pb ns
r(I0)out | jevel rise time CL =10 pF, Vpp2 2.70 V - - |25
C_=10pF, Vppz 1.7V - - 4
Pulse width of external
- texTipw | Signals detected by the EXTI - 10 - - ns
controller
1. Guaranteed by characterization.
2. The I/O speed is configured using the OSPEEDRYy[1:0] bits. Refer to the STM32F4xx reference manual for a description of
9 9 Yy
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Electrical characteristics STM32F410x8/B
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4. The maximum data hold time has only to be met if the interface does not stretch the low period of SCL
signal.

5. The minimum width of the spikes filtered by the analog filter is above tgp (max)

Figure 30. I2C bus AC waveforms and measurement circuit
VDD_I2C VDD_IZC

Re Rp STM32Fxx
Rs
SDA
I?C bus { Rs
P SCL

START REPEATED

/ A

[l
—>et(SDA) e lsu(SDA)

SDA
tf(SDA) >

th(STA)"_"‘tw(SCl,.H) —»—th(SDA) i i

\_/\/_s\

W(SCLL) ' tr(SCL) ->re »ie-tiscl) —»—e-tsu(STO)

:

MSv43011V1

1. Rg = series protection resistor.
2. Rp = external pull-up resistor.
3. Vpp joc is the 12C bus power supply.

Table 61. SCL frequency (fpci k1= 50 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 0x02EE

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 is 12%. These variations depend on the accuracy of the external
components used to design the application.
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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.
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Figure 38. Typical connection diagram using the ADC

STM32F

Sample and hold ADC
converter

Rapc(!
ADG | 12-bit
converter

== Capc(1)
—

ai17534

1. Refer to Table 66 for the values of Ry, Rapc @and Capc-

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 5 pF). A high Cpapasitic value downgrades conversion accuracy. To remedy this,

fapc should be reduced.
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Electrical characteristics STM32F410x8/B

Table 77. DAC characteristics (continued)

Symbol Parameter Conditions Min | Typ | Max | Unit Comments
Wakeup time from
off state (Setting CLoap £50 pF, R pap =5 kQ
twaxeup® | the ENx bit in the - - 6.5 | 10 | ps |input code between lowest
DAC Control and highest possible ones.
register)

Power supply
(2) | rejection ratio (to ) ) . ) _
PSRR+ VDDA) (static DC 67 40 dB |No RLOAD! CLOAD 50 pF

measurement)

1. Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 3.15.2:
Internal reset OFF).

Guaranteed by design.

The quiescent mode corresponds to a state where the DAC maintains a stable output level to ensure that no dynamic
consumption occurs.

4. Guaranteed based on test during characterization.

Figure 40. 12-bit buffered/non-buffered DAC

Buffered/non-buffered DAC

Buffer("
— - RLoOAD
12-bit
digital to I | |pacx out AN/
analog | | . .j
converter 1 1
| | CLoAD -

ai17157d

1. The DAC integrates an output buffer that can be used to reduce the output impedance and to drive external
loads directly without the use of an external operational amplifier. The buffer can be bypassed by
configuring the BOFFx bit in the DAC_CR register.

6.3.25 RTC characteristics

Table 78. RTC characteristics

Symbol Parameter Conditions Min Max

Any read/write operation

- fecLk1/RTCCLK frequency ratio from/to an RTC register

3

118/142 DocID028094 Rev 5




Package information

STM32F410x8/B

120/142

Table 79. WLCSP36 - 36-pin, 2.553 x 2.579 mm, 0.4 mm pitch wafer level chip scale
package mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A 0.525 0.555 0.585 0.0207 0.0219 0.0230
A1 - 0.170 - - 0.0069 -
A2 - 0.380 - - 0.0150 -

A3®) - 0.025 - - 0.0010 -
b®) 0.220 0.250 0.280 0.0087 0.0098 0.0110

D 2.518 2.553 2.588 0.1012 0.1026 0.1039

E 2.544 2.579 2.614 0.1050 0.1064 0.1078

e - 0.400 - - 0.0157 -
el - 2.000 - - 0.0787 -
e2 - 2.000 - - 0.0787 -

F - 0.2765 - - 0.0119 -

G - 0.2895 - - 0.0138 -
aaa - - 0.100 - - 0.0039
bbb - - 0.100 - - 0.0039
cce - - 0.100 - - 0.0039
ddd - - 0.050 - - 0.0020
eee - - 0.050 - - 0.0020

1. Values in inches are converted from mm and rounded to 4 decimal digits.

2. Back side coating.

3. Dimension is measured at the maximum bump diameter parallel to primary datum Z.

Figure 42. WLCSP36 - 36-pin, 2.553 x 2.579 mm, 0.4 mm pitch wafer level chip scale

package recommended footprint

AO5F_FP_V1

DocID028094 Rev 5

3




STM32F410x8/B Package information

Figure 48. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.
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7.6 Thermal characteristics

The maximum chip junction temperature (T jmax) must never exceed the values given in
Table 15: General operating conditions on page 53.

The maximum chip-junction temperature, T; max., in degrees Celsius, may be calculated
using the following equation:

T,y max = Ty max + (PD max x Q)

Where:

e T, maxis the maximum ambient temperature in °C,

e Oy, is the package junction-to-ambient thermal resistance, in ° C/W,

e PD max is the sum of Pyt max and P;;g max (PD max = P\t max + P;,gmax),

e  Pny7 maxis the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P;,0 max represents the maximum power dissipation on output pins where:
Pio max =X (VoL % loL) + Z((Vpp — Von) * lon):
taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the

application.
Table 86. Package thermal characteristics
Symbol Parameter Value Unit
Thermal resistance junction-ambient 55
LQFP48
Thermal resistance junction-ambient 46
LQFP64
Thermal resistance junction-ambient o
A | UFQFPNas 33 Ccw
Thermal resistance junction-ambient 61
WLCSP36
Thermal resistance junction-ambient 79
UFBGAG4
7.6.1 Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.
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