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ARM® Cortex®-M0

32-Bit Single-Core

48MHz

CANbus, HDMI-CEC, I2C, IrDA, LINbus, SPI, UART/USART, USB
DMA, I2S, POR, PWM, WDT
51

128KB (128K x 8)
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Cyclic redundancy check calculation unit (CRC)

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of
the software during runtime, to be compared with a reference signature generated at link-
time and stored at a given memory location.

Power management

Power supply schemes

e Vpp=Vppio1 =2.0to 3.6 V: external power supply for I/Os (Vpp,01) and the internal
regulator. It is provided externally through VDD pins.

e Vppa = from Vpp to 3.6 V: external analog power supply for ADC, DAC, Reset blocks,
RCs and PLL (minimum voltage to be applied to Vppa is 2.4 V when the ADC or DAC
are used). It is provided externally through VDDA pin. The Vppp voltage level must be
always greater or equal to the Vpp voltage level and must be established first.

e  Vppjo2 = 1.65 to 3.6 V: external power supply for marked 1/Os. Vpp, g2 is provided
externally through the VDDIOZ2 pin. The Vpp o2 voltage level is completely independent
from Vpp or Vppa, but it must not be provided without a valid supply on Vpp. The
Vppioz2 supply is monitored and compared with the internal reference voltage
(VReriNT)- When the Vpp o2 is below this threshold, all the 1/0s supplied from this rail
are disabled by hardware. The output of this comparator is connected to EXTI line 31
and it can be used to generate an interrupt. Refer to the pinout diagrams or tables for
concerned I/Os list.

e Vpar=1.6510 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

For more details on how to connect power pins, refer to Figure 13: Power supply scheme.

Power supply supervisors

The device has integrated power-on reset (POR) and power-down reset (PDR) circuits.
They are always active, and ensure proper operation above a threshold of 2 V. The device
remains in reset mode when the monitored supply voltage is below a specified threshold,
VpoRr/pDRs Without the need for an external reset circuit.

e The POR monitors only the Vpp supply voltage. During the startup phase it is required
that Vppa should arrive first and be greater than or equal to Vpp.

e The PDR monitors both the Vpp and Vppa supply voltages, however the Vppa power
supply supervisor can be disabled (by programming a dedicated Option bit) to reduce
the power consumption if the application design ensures that Vppp is higher than or
equal to Vpp.

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp power supply and compares it to the Vpyp threshold. An interrupt can be generated
when Vpp drops below the Vpyp threshold and/or when Vpp is higher than the Vpyp
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Additionally, also the internal RC 48 MHz oscillator can be selected for system clock or PLL
input source. This oscillator can be automatically fine-trimmed by the means of the CRS
peripheral using the external synchronization.

General-purpose inputs/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (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.

The 1/0 configuration can be locked if needed following a specific sequence in order to
avoid spurious writing to the 1/Os registers.

Direct memory access controller (DMA)

The 7-channel general-purpose DMAs manage memory-to-memory, peripheral-to-memory
and memory-to-peripheral transfers.

The DMA supports circular buffer management, removing the need for user code
intervention when the controller reaches the end of the buffer.

Each channel is connected to dedicated hardware DMA requests, with support for software
trigger on each channel. Configuration is made by software and transfer sizes between
source and destination are independent.

DMA can be used with the main peripherals: SPIx, 12Sx, 12Cx, USARTX, all TIMx timers
(except TIM14), DAC and ADC.

Interrupts and events

Nested vectored interrupt controller (NVIC)

The STM32F0xx family embeds a nested vectored interrupt controller able to@pandle up to
32 maskable interrupt channels (not including the 16 interrupt lines of Cortex -MO0) and 4
priority levels.

e  Closely coupled NVIC gives low latency interrupt processing

e Interrupt entry vector table address passed directly to the core

e Closely coupled NVIC core interface

e Allows early processing of interrupts

e  Processing of late arriving higher priority interrupts

e  Support for tail-chaining

e  Processor state automatically saved

e Interrupt entry restored on interrupt exit with no instruction overhead

This hardware block provides flexible interrupt management features with minimal interrupt
latency.
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Extended interrupt/event controller (EXTI)

The extended interrupt/event controller consists of 32 edge detector lines used to generate
interrupt/event requests and wake-up the system. 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 clock period. Up to 87
GPIOs can be connected to the 16 external interrupt lines.

Analog-to-digital converter (ADC)

The 12-bit analog-to-digital converter has up to 16 external and 3 internal (temperature
sensor, voltage reference, VBAT voltage measurement) channels and performs conversions
in single-shot or scan modes. In scan mode, automatic conversion is performed on a
selected group of analog inputs.

The ADC can be served by the DMA controller.

An analog watchdog feature allows very precise monitoring of the converted voltage of one,
some or all selected channels. An interrupt is generated when the converted voltage is
outside the programmed thresholds.

Temperature sensor

The temperature sensor (TS) generates a voltage Vgensg that varies linearly with
temperature.

The temperature sensor is internally connected to the ADC_IN16 input channel which is
used to convert the sensor output voltage into a digital value.

The sensor provides good linearity but it has to be calibrated to obtain good overall
accuracy of the temperature measurement. As the offset of the temperature sensor varies
from chip to chip due to process variation, the uncalibrated internal temperature sensor is
suitable for applications that detect temperature changes only.

To improve the accuracy of the temperature sensor measurement, each device is
individually factory-calibrated by ST. The temperature sensor factory calibration data are
stored by ST in the system memory area, accessible in read-only mode.

Table 3. Temperature sensor calibration values

Calibration value name Description Memory address

TS ADC raw data acquired at a
TS_CAL1 temperature of 30 °C (£ 5 °C), Ox1FFF F7B8 - Ox1FFF F7B9
Vppa= 3.3V (x 10 mV)

TS ADC raw data acquired at a
TS_CAL2 temperature of 110 °C (£ 5 °C), | Ox1FFF F7C2 - Ox1FFF F7C3
VDDA= 3.3V (i 10 mV)

Internal voltage reference (VrReginT)

The internal voltage reference (VregnT) Provides a stable (bandgap) voltage output for the
ADC and comparators. VregnT iS internally connected to the ADC_IN17 input channel. The
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Both comparators can wake up from STOP mode, generate interrupts and breaks for the
timers and can be also combined into a window comparator.

Touch sensing controller (TSC)

The STM32F072x8/xB devices provide a simple solution for adding capacitive sensing
functionality to any application. These devices offer up to 24 capacitive sensing channels
distributed over 8 analog 1/O groups.

Capacitive sensing technology is able to detect the presence of a finger near a sensor which
is protected from direct touch by a dielectric (glass, plastic...). The capacitive variation
introduced by the finger (or any conductive object) is measured using a proven
implementation based on a surface charge transfer acquisition principle. It consists in
charging the sensor capacitance and then transferring a part of the accumulated charges
into a sampling capacitor until the voltage across this capacitor has reached a specific
threshold. To limit the CPU bandwidth usage, this acquisition is directly managed by the
hardware touch sensing controller and only requires few external components to operate.
For operation, one capacitive sensing GPIO in each group is connected to an external
capacitor and cannot be used as effective touch sensing channel.

The touch sensing controller is fully supported by the STMTouch touch sensing firmware
library, which is free to use and allows touch sensing functionality to be implemented reliably
in the end application.

Table 5. Capacitive sensing GPIOs available on STM32F072x8/xB devices

Group Capapitive sensing Pin Group Capa}citive sensing Pin
signal name name signal name name
TSC_G1_101 PAO TSC_G5_101 PB3
TSC_G1_102 PA1 TSC_G5_102 PB4

1 TSC_G1_103 PA2 ° TSC_G5_103 PB6
TSC_G1_104 PA3 TSC_G5_104 PB7
TSC_G2_101 PA4 TSC_G6_l01 PB11
TSC_G2_102 PA5 TSC_G6_102 PB12

2 TSC_G2_103 PA6 ° TSC_G6_103 PB13
TSC_G2_104 PA7 TSC_G6_104 PB14
TSC_G3_101 PC5 TSC_G7_l01 PE2
TSC_G3_102 PBO TSC_G7_102 PE3

° TSC_G3_103 PB1 ! TSC_G7_103 PE4
TSC_G3 104 PB2 TSC_G7_104 PE5
TSC_G4_101 PA9 TSC_G8_IO1 PD12
TSC_G4_102 PA10 TSC_G8_102 PD13

4 TSC_G4_103 PA11 ° TSC_G8_103 PD14
TSC_G4_104 PA12 TSC_G8_104 PD15
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Table 13. STM32F072x8/xB pin definitions (continued)

Pin numbers

Pin functions

o
< o
5 Pin name >
o o < o : 3 n
E S |2 |3 |Q|g | unctionupon tpme 2|5 Additional
O) o ) & % 4 reset) yp n z Alternate functions .
WL | m = | O functions
@ oo |9 2|2 Q
51213 Yy | = -
LL
o
-
WKUP2,
(1) RTC_TAMP1,
Cl1| 7 |A2]| 2 2 | D5 PC13 /o | TC | (9 - RTC_TS,
RTC_OUT
PC14- )
D1| 8 |A1]| 3 3 |C7 0OSC32_IN /O | TC | (9 - OSC32_IN
(PC14)
PC15- 1)
E1| 9 |B1| 4 4 | C6| OSC32.0UT |0 | TC | (o - 0SC32_0uT
(PC15)
F2 | 10 | - - - - PF9 /O | FT | - TIM15_CH1 -
G2 | 11 - - - PF10 /O | FT | - TIM15_CH2 -
F1l12]|c1| 5|5 |D7 PFO('FC,’EO?—'N o | FT | - CRS_ SYNC 0SC_IN
1|13 |p1| 6 | 6 |Ds|PFIOSCOUT | o | pr | . ; 0SC_ouT
(PF1)
Ho | 14 |E1 | 7 7 | E7 NRST o |rRsT! - Device reset I?:;:\//;r;:)?,\r,;]al reset output
H1 | 15 | E3 | 8 - - PCO /O | TTa | - EVENTOUT ADC_IN10
J2 |16 |E2 | 9 - - PC1 /O | TTa | - EVENTOUT ADC_IN11
Bl r2l10] - | - PC2 o | TTa | - SP'Z—'I\E"\'/SE%T'(ZDSU%MCK’ ADC_IN12
K2 |18 | G1 | 11 - - PC3 /O | TTa | - Splz—E'\\/l/(éEl.l’_gS_?—SD’ ADC_IN13
J1 19 | - - - - PF2 /O | FT | - EVENTOUT WKUP8
K1 |20 | F1 |12 | 8 | E6 VSSA S - - Analog ground
M1 |21 |HT1 |13 | 9 | F7 VDDA S - - Analog power supply
L1 |22 | - - - - PF3 /O | FT | - EVENTOUT
USART2_CTS, RTC_ TAMP2,
TIM2_CH1_ETR, WKUP1
L2 | 23 | G2 | 14 | 10 | F6 PAO /O | TTa | - COMP1_OUT, .
ADC_INO,
TSC_G1_l0A, COMP1_INM6
USART4_TX -
34/128 DoclD025004 Rev 5 Kys
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Table 13. STM32F072x8/xB pin definitions (continued)

Pin numbers

Pin functions

[ee]
< [}
5 Pin name 3
8 < o i 5 |9
S § el 3 o Y | (function upon Pin § g "
< 2 |lo |l | |o type| = | 2 . Additional
O | o T = N S reset) o Alternate functions functi
o l&l2lo|5 |9 o unctions
LL ] S - < ; =
) [a
LL
o
-
G12| 50 | E5 | 32 | 24 | F2 VDD S - - Digital power supply
TIM1_BKIN,
TIM15_BKIN,
SPI2_NSS, 1252 WS,
L12 | 51 | H8 | 33 | 25 | E2 PB12 /o | FT | - USART3. OK. -
TSC_G6_102,
EVENTOUT
SPI2_SCK, 1252_CK,
12C2_SCL,
K12 | 52 | G8 | 34 | 26 | G1 PB13 /0 | FTf | - USART3_CTS, -
TIM1_CH1N,
TSC_G6_103
SPI2_MISO, 1252_MCK,
12C2_SDA,
USART3_RTS,
K11 | 53 | F8 | 35 | 27 | F1 PB14 /0 | FTf | - TIMA_CH2N, -
TIM15_CH1,
TSC_G6_104
SPI2_MOSI, 12S2_SD,
TIM1_CH3N, WKUP?7,
K10 | 54 | F7 | 36 | 28 | E1 PB15 /o | FT | - TIM15. CHIN, RTC_REFIN
TIM15_CH2
KO |55 | - | - | - | - PD8 /o | FT | - USART3_TX -
K8 |56 | - | - | - | - PD9 /o | FT | - USART3_RX -
J12057 | - | - | - | - PD10 /o | FT | - USART3_CK -
JIM|s8 | - | - | - | - PD11 /o | FT | - USART3_CTS -
USART3_RTS,
JI0 59| - | - | - | - PD12 /o | FT | - TSC_G8. 101 -
H12|60 | - | - | - | - PD13 /o | FT | - TSC_G8 102 -
H11| 61| - | - | - | - PD14 /o | FT | - TSC_G8 103 -
TSC_G8_104,
H10| 62 | - | - | - | - PD15 /o | FT | - CRS_SYNC -
E12| 63 | F6 | 37 | - | - PC6 /o | FT | @ TIM3_CH1 -
E11| 64 |E7 |38 | - | - PC7 /o | FT | © TIM3_CH2 -
E10| 65 | E8 | 39 | - | - PC8 o | FT | @ TIM3_CH3 -
D12| 66 | D8 | 40 | - | - PC9 /o | FT | © TIM3_CH4 -
‘Yl DoclD025004 Rev 5 37/128




Table 15. Alternate functions selected through GPIOB_AFR registers for port B

8clL/cy

Pin name AFO AF1 AF2 AF3 AF4 AF5
PBO EVENTOUT TIM3_CH3 TIM1_CH2N TSC_G3 102 USART3_CK -
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N TSC_G3 103 USART3_RTS -
PB2 - - - TSC_G3_104 - -
PB3 SPI1_SCK, 12S1_CK EVENTOUT TIM2_CH2 TSC_G5_101 - -
PB4 SPI1_MISO, 1281_MCK TIM3_CH1 EVENTOUT TSC_G5_102 - TIM17_BKIN
PB5 SPI1_MOSI, 12S1_SD TIM3_CH2 TIM16_BKIN 12C1_SMBA - -
PB6 USART1_TX 12C1_SCL TIM16_CH1N TSC_G5_103 - -
PB7 USART1_RX 12C1_SDA TIM17_CH1N TSC_G5_104 USART4_CTS -
PB8 CEC 12C1_SCL TIM16_CH1 TSC_SYNC CAN_RX -
o PB9 IR_OUT 12C1_SDA TIM17_CH1 EVENTOUT CAN_TX SPI2_NSS, 12S2_ WS
% PB10 CEC 12C2_SCL TIM2_CH3 TSC_SYNC USART3_TX SPI2_SCK, 12S2_CK
& PB11 EVENTOUT 12C2_SDA TIM2_CH4 TSC_G6_|01 USART3_RX -
E PB12 SPI2_NSS, 1252 WS EVENTOUT TIM1_BKIN TSC_G6_102 USART3_CK TIM15_BKIN
]
S PB13 SPI2_SCK, 12S2_CK - TIM1_CH1N TSC_G6_103 USART3_CTS 12C2_SCL
PB14 SPI2_MISO, 1252 MCK|  TIM15_CH1 TIM1_CH2N TSC_G6_104 USART3_RTS 12C2_SDA
PB15 SPI2_MOSI, 12S2_SD TIM15_CH2 TIM1_CH3N TIM15_CH1N - -

aXZL04CENLS 8X2L04CENLS
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6.3 Operating conditions

6.3.1 General operating conditions

Table 24. General operating conditions

Symbol Parameter Conditions Min Max Unit
fucLk Internal AHB clock frequency - 0 48 MH
z
fecLk Internal APB clock frequency - 0 48
Vpp Standard operating voltage - 2.0 3.6 \
Must not be supplied if Vpp
Vppio2 I/0 supply voltage is not present 1.65 3.6 V
Analog operating voltage
ADC and DAC d Voo 3.6
( an not used) Must have a potential equal
VooA : to or higher than V. v
Analog operating voltage 9 DD 24 36
(ADC and DAC used) ' '
VBaT Backup operating voltage - 1.65 3.6 \%
TC and RST I/0 -0.3 Vppioxt0-3
TTal/O 0.3 |Vppa+0.3(")
VN I/0 input voltage V
FT and FTf /O 0.3 5.5(1)
BOOTO 0 5.5
UFBGA100 - 364
LQFP100 - 476
Power dissipation at Ty = 85 °C UFBGAG4 - 308
Py for suffix 6 or T = 105 °C for LQFP64 - 455 mW
suffix 72)
LQFP48 - 370
UFQFPN48 - 625
WLCSP49 - 408
Ambient temperature for the Maximum power dissipation -40 85 o
suffix 6 version Low power dissipation(®) —-40 105
TA
Ambient temperature for the Maximum power dissipation -40 105 o
suffix 7 version Low power dissipation(®) —40 125
Suffix 6 version —40 105
TJ Junction temperature range °C
Suffix 7 version —40 125

1. For operation with a voltage higher than Vpp o4 + 0.3 V, the internal pull-up resistor must be disabled.

2. If Ty is lower, higher Pp values are allowed as long as T does not exceed T ja«. See Section 7.8: Thermal characteristics.

3. Inlow power dissipation state, T can be extended to this range as long as T does not exceed T j;,,5« (Se€ Section 7.8:
Thermal characteristics).

3
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Table 32. Typical and maximum current consumption from the Vgat supply

Typ @ Vear Max(!)
Symbol | Parameter Conditions > > > > > > To=| Ta= T Unit
Q@ | o | x|~ | o | o |, ] adon |1nno
o - o~ N o o |25°C| 85°C |105°C
LSE & RTC ON; “Xtal
mode™ lowerdriving | 5 | 45 | 07 |08 |11 | 12| 13 | 17 | 23
RTC capability;
| domain | LSEDRV[1:0] = '00" .
v
DD_VBAT SUPP'Vt LSE & RTC ON; “Xtal
curren » i i
mode” higherdriving | g | g9 | 11 |12 |14 [ 16| 17 | 21 | 28
capability;
LSEDRV[1:0] = '11'

1. Data based on characterization results, not tested in production.
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Typical current consumption

The MCU is placed under the following conditions:

VDD = VDDA =3.3V

All I/O pins are in analog input configuration
The Flash memory access time is adjusted to fyc  frequency:

— 0 wait state and Prefetch OFF from 0 to 24 MHz
— 1 wait state and Prefetch ON above 24 MHz
When the peripherals are enabled, fpc| k = fucLk

PLL is used for frequencies greater than 8 MHz
AHB prescaler of 2, 4, 8 and 16 is used for the frequencies 4 MHz, 2 MHz, 1 MHz and

500 kHz respectively

DocID025004 Rev 5
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Figure 17. Typical application with an 8 MHz crystal

Resonator with integrated
capacitors

I OSC_IN
I 8 MHz

—? :I resonator Re

li_“

) L|_IOSC_OUT

controlled

| : fHSE

MS19876V1

1. Rgxt value depends on the crystal characteristics.

Low-speed external clock generated from a crystal resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal resonator
oscillator. All the information given in this paragraph are based on design simulation 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).

Table 40. LSE oscillator characteristics (f sg = 32.768 kHz)

Symbol Parameter Conditions® Min@ | Typ | Max@ | unit
low drive capability - 0.5 0.9
medium-low drive capability - - 1
Ibp LSE current consumption MA
medium-high drive capability - - 1.3
high drive capability - - 1.6
low drive capability 5 - -
g Oscillator medium-low drive capability 8 - - LAV
m transconductance medium-high drive capability 15 - -
high drive capability 25 - -
tSU(LSE)(3) Startup time VDD|OX is stabilized - 2 - S

1. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator design guide for
ST microcontrollers”.

2. Guaranteed by design, not tested in production.

3. tsysk) 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 and it can vary significantly with the crystal manufacturer

S74
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3

High-speed internal (HSI) RC oscillator

Table 41. HSI oscillator characteristics(

Symbol Parameter Conditions Min Typ Max Unit
fusi Frequency - - 8 - MHz
TRIM HSI user trimming step - - - 1) %
DuCy(Hsiy |Duty cycle - 45) - 55(2) %
Tp=-40t0 105°C | -2.80) - 3.8
Ta =-10to 85°C -1.9) - 2.30)
Accuracy of the HSI TA=01t085°C -1.93) - 20
ACChsi | oscillator T.=0t070°C 130 i 20) %
A
T =010 55°C -10) - 20)
Tp = 25°C*) -1 - 1
tsu(Hsl) HSI oscillator startup time - 1@ - 2(2) us

Ll .

Vppa = 3.3V, Ty = -40 to 105°C unless otherwise specified.

Guaranteed by design, not tested in production.

Data based on characterization results, not tested in production.

Factory calibrated, parts not soldered.

Figure 19. HSI oscillator accuracy characterization results for soldered parts
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 24 and
Table 55, respectively. Unless otherwise specified, the parameters given are derived from
tests performed under the ambient temperature and supply voltage conditions summarized
in Table 24: General operating conditions.

Table 55. 1/0 AC characteristics®®@

[(133535:55({) Symbol Parameter Conditions Min | Max | Unit
fmax(o)out | Maximum frequency(3) - 2 MHz
tiiojput | Output fall time C_ =50 pF, Vppiox 22V - 125
0 traojut | Output rise time - 125 ns
fmax(0)out | Maximum frequency(® - 1 MHz
ti1o)out Output fall time C_ =50 pF, Vppiox <2V - 125 o
traojut | Output rise time - 125
fmax(o)out | Maximum frequency(®) - 10 MHz
tioyout | Output fall time CL =50 pF, Vppioxz2V - 25
01 traojut | Output rise time - 25 ns
fmax(|o)0ut Maximum frequency(3) - 4 MHz
tf(|o)0ut Output fall time C_ =50 pF, Vppiox <2V - 62.5 "
traojout | Output rise time - 62.5
C_=30pF, Vppiox22.7V - 50
fax(0)out | Maximum frequency®) C1= S0PF, Vobiox 227V _ %0 MHz
C_=50pF, 2V =Vppox <27V - 20
C_ =50 pF, Vppiox <2V - 10
C_ =30 pF, Vppiox22.7V - 5
1 tiiojput | Output fall time C1= 50 PF. Vopiox =27V - 8
C_ =50pF, 2V <Vppox<27V - 12
C_ =50 pF, Vppiox <2V - 25
C_ =30 pF, Vppiox22.7V - 5 e
C_ =50 pF, Vppiox22.7V - 8
traojut | Output rise time
C_L=50pF, 2V <Vppox <27V - 12
C_ =50 pF, Vppiox <2V - 25
82/128 DoclD025004 Rev 5 "_I
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Table 56. NRST pin characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
NRST Schmitt trigger voltage
Vhys(NRST) hysteresis ) ) 200 ) mv
Weak pull-up equivalent _
Rpy resistor(@ VN = Vss 25 40 55 kQ
VEnNrsT) | NRST input filtered pulse - - - 100" ns
v NRST | cered ol 2.7<Vpp<3.6 300 - -
NF(NRST input not filtered pulse ns
(NRST) 2.0<Vpp <3.6 5003 - -
1. Data based on design simulation only. Not tested in production.
2. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance is minimal (~10% order).
3. Data based on design simulation only. Not tested in production.
Figure 25. Recommended NRST pin protection
External
reset circuit™" Voo
\\\ @ ﬁRpu | |
. NRST nternal reset
I L i ] % Fiter —o«—
F 0.1 uF
D A
-------- MS19878V3
1. The external capacitor protects the device against parasitic resets.
2. The user must ensure that the level on the NRST pin can go below the V, (yrsT) Max level specified in
Table 56: NRST pin characteristics. Otherwise the reset will not be taken into account by the device.
6.3.16 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 57 are derived from tests
performed under the conditions summarized in Table 24: General operating conditions.
Note: It is recommended to perform a calibration after each power-up.
Table 57. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Analog supply voltage for
Vppa ADC ON - 24 - 3.6 \Y,
Current consumption of _
IopA (ADC) | the ADC™) Vppa=3.3V - 0.9 - mA
fapc ADC clock frequency - 0.6 - 14 MHz
f(@) Sampling rate 12-bit resolution 0.043 - 1 MHz
84/128 DoclD025004 Rev 5 Kys
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Table 57. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
fapc = 14 MHz, - - 823 kHz
frric® | External trigger frequency 12-bit resolution
12-bit resolution - - 17 1fapc
VAIN Conversion voltage range - 0 - Vbpa \
RA|N(2) External input impedance ?’Zglsggaftgndit:i?: - - 50 kQ
@ Sampling switch ) ) i
Rapc resistance 1 kQ
Internal sample and hold
@ - - -
Capc capacitor 8 pF
fADC =14 MHz 5.9 us
tcal @@ | Calibration time
- 83 1fapc
1.5 ADC 1.5 ADC
ADC clock = HSI14 cycles + 2 - cycles + 3 -
fecLk cycles fpcLk cycles
W (2)(4) ADC_DR register ready f
LATENCY latency ADC clock = PCLK/2 - 4.5 - PCLK
cycle
ADC clock = PCLK/4 - 8.5 - fPoLK
cycle
fADC = fPCLK/2 =14 MHz 0.196 us
fanc = frciLk/2 5.5 MpcLk
t|atr(2) Trigger conversion latency | fapc = fpcLk/4 = 12 MHz 0.219 Ms
fanc = froLk/4 10.5 pcik
fADC = fHS|14 =14 MHz 0.179 - 0.250 us
. ADC jitter on trigger
Jitt = - -
iteranc | . rversion fanc = fusi1a 1 Musia
fapc = 14 MHz 0.107 - 17.1 us
ts(z) Sampling time ADC
- 1.5 - 2395 1fapc
tSTAB(Z) Stabilization time - 14 1/fADC
fapc = 14 MHz, 1 - 18 us
; 2) | Total conversion time 12-bit resolution
CONV (including sampling time) ;
12-bit resolution 14 to 252 (tg for sampling +12.5 for Viape

successive approximation)

1. During conversion of the sampled value (12.5 x ADC clock period), an additional consumption of 100 pA on Ippa and 60 pA
on Ipp should be taken into account.

w n

Guaranteed by design, not tested in production.
Specified value includes only ADC timing. It does not include the latency of the register access.

4. This parameter specify latency for transfer of the conversion result to the ADC_DR register. EOC flag is set at this time.

S74
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Table 60. DAC characteristics (continued)

Symbol Parameter Min Typ Max Unit Comments
Gain error® | Gain error - - 0.5 % legn for t.he DAC in 12-bit
configuration
Settling time (full scale: for a
10-bit input code transition
3) | between the lowest and the ) < S
tSETTLING highest input codes when 3 4 Ms | CLoap =50 pF, R oap 2 5 kQ
DAC_OUT reaches final
value +1LSB
Max frequency for a correct
Update DAC_OUT change when <
rate® | small variation in the input 1 MS/s | CLoap = 50 pF, R oap 2 5 kQ
code (from code i to i+1LSB)
Wakeup time from off state CLoap £ 50 pF, R pap 2 5 kQ
tWAKEUp(3> (Setting the ENx bit in the - 6.5 10 ps | input code between lowest and
DAC Control register) highest possible ones.
Power supply rejection ratio
PSRR+ () | (to Vppa) (static DC - | -7 -40 dB |[No R_oap: CLoap = 50 pF
measurement

1. Guaranteed by design, not tested in production.

2. The DAC is in “quiescent mode” when it keeps the value steady on the output so no dynamic consumption is involved.

3. Data based on characterization results, not tested in production.

3

Figure 28. 12-bit buffered / non-buffered DAC

Buffered/Non-buffered DAC

Buffer (V)
— — - RL
12-bit digital I | |oac_outx MWW,
to analog q
converter | I I I j
I

CL

MS39009V1

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.
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Table 73. LQPF100 package mechanical data (continued)

millimeters inches®
Symbol
Min Typ Max Min Typ Max
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 39. Recommended footprint for LQFP100 package
75 51
(A 11
E?G 0.5—>1« E 50
= ' v =
= =
= 03 £
= =
167 143__ =5 =
= =
= =
= =
= =
= =
%00 EZG
v ‘ ‘
< 12.3 >
< 16.7 >
ai14906¢
1. Dimensions are expressed in millimeters.
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Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier

location.

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

Figure 40. LQFP100 package marking example

Pin 1 identification \\.b.

e

e

=

| __— Revision code
R+

| —— Date code

Product identification

MS35586V1

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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UFBGAG64 package information

UFBGAG64 is a 64-ball, 5x 5 mm, 0.5 mm pitch ultra-fine-profile ball grid array

package.

Figure 41. UFBGAG64 package outline
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Seating plane

A

A

A W W A O W A )

A
J Y
@

l¢—— E1 ———»

m
\

A A
Al A

A1 ball
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__identifier index area

¢

Y

Y

Al §PHPOOOOOD 7y
(OXONCXOXCROXOXNOQ) F
(OXOXOXOXOXOXOXO)
(OXOXO) O+O (OXOXO) D1 D
OCO0OO0O0OO0OO0O
OO0OO0O0OO0OOO0O €
0000000 Y
I oooooqe@ \ T
A
8 1
BOTTOM VIEW @b (64 balls) TOP VIEW
| Deee®@| Z[Y]X]
V|off @[z A019_ME_V1
1. Drawing is not to scale.
Table 74. UFBGAG64 package mechanical data
millimeters inches®
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 -
F 0.700 0.750 0.800 0.0276 0.0295 0.0315
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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. UFBGA64 package marking example

Product identification (1) |

ES72RBHE

| Date code

| Revision code

Ball 1 identification \\‘O

MS35587V1

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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Using the values obtained in Table 80 T j,, is calculated as follows:

— For LQFP64, 45 °C/W

Tymax = 100 °C + (45 °C/W x 134 mW) =100 °C + 6.03 °C = 106.03 °C
This is above the range of the suffix 6 version parts (—40 < T; < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see
Section 8: Ordering information) unless we reduce the power dissipation in order to be able
to use suffix 6 parts.

Refer to Figure 55 to select the required temperature range (suffix 6 or 7) according to your
temperature or power requirements.

Figure 55. LQFP64 Pp max versus Tp
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