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Ultra-low-power device continuum

The ultra-low-power family offers a large choice of cores and features. From a proprietary 8-
bit core up to the Cortex-M3, including the Cortex-M0+, the STM8Lx and STM32Lx series
offer the best range of choices to meet your requirements in terms of ultra-low-power
features. The STM32 Ultra-low-power series is an ideal fit for applications like gas/water
meters, keyboard/mouse, or wearable devices for fithess and healthcare. Numerous built-in
features like LCD drivers, dual-bank memory, low-power Run mode, op-amp, AES-128bit,
DAC, crystal-less USB and many others, allow to build highly cost-optimized applications by
reducing the BOM.

STMicroelectronics as a reliable and long-term manufacturer ensures as much as possible
the pin-to-pin compatibility between any STM8Lx and STM32Lx devices and between any of
the STM32Lx and STM32Fx series. Thanks to this unprecedented scalability, your existing
applications can be upgraded to respond to the latest market features and efficiency
demand.

Performance

All families incorporate highly energy-efficient cores with both Harvard architecture and
pipelined execution: advanced STM8 core for STM8L families and ARM Cortex-M3 core for
STM32L family. In addition specific care for the design architecture has been taken to
optimize the mA/DMIPS and mA/MHz ratios.

This allows the ultra-Low-power performance to range from 5 up to 33.3 DMIPs.

Shared peripherals

STMB8L15xxx and STM32L1xxxx share identical peripherals which ensure a very easy
migration from one family to another:

e  Analog peripherals: ADC, DAC and comparators

e Digital peripherals: RTC and some communication interfaces

Common system strategy

To offer flexibility and optimize performance, the STM8L15xxx and STM32L 1xxxx families
use a common architecture:

e  Common power supply range from 1.8 Vo 3.6 V

e  Architecture optimized to reach ultra-low consumption both in low-power modes and
Run mode

e  Fast startup strategy from low-power modes
e  Flexible system clock

e Ultra-safe reset: same reset strategy including power-on reset, power-down reset,
brownout reset and programmable voltage detector.

Features

ST ultra-low-power continuum also lies in feature compatibility:
e More than 10 packages with pin count from 20 to 144 pins and size down to 3 x 3 mm
e  Memory density ranging from 4 to 512 Kbytes
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Functional overview

Figure 1 shows the block diagram.

Figure 1. Ultra-low-power STM32L100C6 and STM32L100R8/RB block diagram
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Clock management

The clock controller distributes the clocks coming from different oscillators to the core and
the peripherals. It also manages clock gating for low-power modes and ensures clock
robustness. It features:

Clock prescaler: to get the best trade-off between speed and current consumption, the
clock frequency to the CPU and peripherals can be adjusted by a programmable
prescaler

Safe clock switching: clock sources can be changed safely on the fly in run mode
through a configuration register.

Clock management: to reduce power consumption, the clock controller can stop the
clock to the core, individual peripherals or memory.

Master clock source: three different clock sources can be used to drive the master
clock:

— 1-24 MHz high-speed external crystal (HSE), that can supply a PLL

— 16 MHz high-speed internal RC oscillator (HSI), trimmable by software, that can
supply a PLL

—  Multispeed internal RC oscillator (MSI), trimmable by software, able to generate 7
frequencies (65.5 kHz, 131 kHz, 262 kHz, 524 kHz, 1.05 MHz, 2.1 MHz, 4.2 MHz)
with a consumption proportional to speed, down to 750 nA typical. When a
32.768 kHz clock source is available in the system (LSE), the MSI frequency can
be trimmed by software down to a +0.5% accuracy.

Auxiliary clock source: two ultra-low-power clock sources that can be used to drive
the LCD controller and the real-time clock:

—  32.768 kHz low-speed external crystal (LSE)

— 37 kHz low-speed internal RC (LSI), also used to drive the independent watchdog.
The LSI clock can be measured using the high-speed internal RC oscillator for
greater precision.

RTC and LCD clock sources: the LS|, LSE or HSE sources can be chosen to clock
the RTC and the LCD, whatever the system clock.

USB clock source: the embedded PLL has a dedicated 48 MHz clock output to supply
the USB interface.

Startup clock: after reset, the microcontroller restarts by default with an internal

2.1 MHz clock (MSI). The prescaler ratio and clock source can be changed by the
application program as soon as the code execution starts.

Clock security system (CSS): this feature can be enabled by software. If a HSE clock
failure occurs, the master clock is automatically switched to HSI and a software
interrupt is generated if enabled.

Clock-out capability (MCO: microcontroller clock output): it outputs one of the
internal clocks for external use by the application.

Several prescalers allow the configuration of the AHB frequency, the high-speed APB
(APB2) and the low-speed APB (APB1) domains. The maximum frequency of the AHB and
the APB domains is 32 MHz. See Figure 2 for details on the clock tree.

3
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ADC (analog-to-digital converter)

A 12-bit analog-to-digital converters is embedded into STM32L100C6 and
STM32L100R8/RB devices with up to 20 external channels, performing conversions in
single-shot or scan mode. 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.

The events generated by the general-purpose timers (TIMx) can be internally connected to
the ADC start trigger and injection trigger, to allow the application to synchronize A/D
conversions and timers. An injection mode allows high priority conversions to be done by
interrupting a scan mode which runs in as a background task.

The ADC includes a specific low-power mode. The converter is able to operate at maximum
speed even if the CPU is operating at a very low frequency and has an auto-shutdown
function. The ADC’s runtime and analog front-end current consumption are thus minimized
whatever the MCU operating mode.

Internal voltage reference (VrggiNT)

The internal voltage reference (VrggnT) Provides a stable (bandgap) voltage output for the
ADC and Comparators. VgrggnT IS internally connected to the ADC_IN17 input channel. It
enables accurate monitoring of the Vpp value. The precise voltage of Vg nT IS individually
measured for each part by ST during production test and stored in the system memory area.
It is accessible in read-only mode see Table 15: Embedded internal reference voltage.

DAC (digital-to-analog converter)

The two 12-bit buffered DAC channels can be used to convert two digital signals into two
analog voltage signal outputs. The chosen design structure is composed of integrated
resistor strings and an amplifier in non-inverting configuration.

This dual digital Interface supports the following features:

e two DAC converters: one for each output channel

e left or right data alignment in 12-bit mode

e synchronized update capability

e  noise-wave generation

e triangular-wave generation

e dual DAC channels’ independent or simultaneous conversions

e  DMA capability for each channel (including the underrun interrupt)

e external triggers for conversion

Eight DAC trigger inputs are used in the STM32L100C6 and STM32L100R8/RB devices.

The DAC channels are triggered through the timer update outputs that are also connected
to different DMA channels.

DoclD024295 Rev 5 ‘Yl
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General-purpose timers (TIM2, TIM3, TIM4, TIM9, TIM10 and TIM11)

There are six synchronizable general-purpose timers embedded in the STM32L100C6 and
STM32L100R8/RB devices (see Table 5 for differences).

TIM2, TIM3, TIM4

These timers are based on a 16-bit auto-reload up/down-counter and a 16-bit prescaler.
They feature 4 independent channels each for input capture/output compare, PWM or one-
pulse mode output. This gives up to 12 input captures/output compares/PWMs on the
largest packages.

The TIM2, TIM3, TIM4 general-purpose timers can work together or with the TIM10, TIM11
and TIM9 general-purpose timers via the Timer Link feature for synchronization or event
chaining. Their counter can be frozen in debug mode. Any of the general-purpose timers
can be used to generate PWM outputs.

TIM2, TIM3, TIM4 all have independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the
digital outputs from 1 to 3 hall-effect sensors.

TIM10, TIM11 and TIM9

TIM10 and TIM11 are based on a 16-bit auto-reload upcounter. TIM9 is based on a 16-bit
auto-reload up/down counter. They include a 16-bit prescaler. TIM10 and TIM11 feature one
independent channel, whereas TIM9 has two independent channels for input capture/output
compare, PWM or one-pulse mode output. They can be synchronized with the TIM2, TIM3,
TIM4 full-featured general-purpose timers.

They can also be used as simple time bases and be clocked by the LSE clock source
(32.768 kHz) to provide time bases independent from the main CPU clock.

Basic timers (TIM6 and TIM7)

These timers are mainly used for DAC trigger generation. They can also be used as generic
16-bit time bases.

SysTick timer

This timer is dedicated to the OS, but could also be used as a standard downcounter. It is
based on a 24-bit down-counter with autoreload capability and a programmable clock
source. It features a maskable system interrupt generation when the counter reaches 0.

Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit down-counter and 8-bit prescaler. It is
clocked from an independent 37 kHz internal RC and, as it operates independently of the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog
to reset the device when a problem occurs, or as a free-running timer for application timeout
management. It is hardware- or software-configurable through the option bytes. The counter
can be frozen in debug mode.

3
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Pin descriptions

STM32L100C6 STM32L100R8/RB

Table 7. STM32L100C6 and STM32L100R8/RB pin definitions

Pins Pin functions
= o
® :‘3_ g Main
< . (2
)z Pin name 2 % fL;t“Ctm“( ) Alternate functions Additional
I& Lcli i;:: o (after reset) functions
- 'S =
=
11 Vico S| - Vico - -
RTC_TAMP1/
2 2 PC13-WKUP2 | I/O | FT PC13 - RTC_TS/
RTC_OUT/WKUP2
PC14-
313 | ogc2 n@ | V0| TC PC14 . 0SC32_IN
PC15-
4 4 0OSC32_OUT | I/0 | TC PC15 - 0OSC32_0uT
(4)
5| 5 |PHO-OSC_IN®| /0 | TC PHO - OSC_IN
PH1-
6 6 0SC_OUuT 110 | TC PH1 - OSC_OouT
7 7 NRST /0 |RST NRST - -
ADC_IN10/
8 - PCO /10| FT PCO LCD_SEG18 COMP1_INP
ADC_IN11/
9 - PC1 /10| FT PC1 LCD_SEG19 COMP1_INP
ADC_IN12/
10| - PC2 110 | FT PC2 LCD_SEG20 COMP1_INP
ADC_IN13/
1" - PC3 /10| TC PC3 LCD_SEG21 COMP1_INP
12| 8 Vssa - Vssa - -
WKUP1/ADC_INO/
14 | 10 PAO-WKUP1 /1O | FT PAO USART2_CTS/TIM2_CH1_ETR COMP1_INP
USART2_RTS/TIM2_CH2/ ADC_IN1/
15| 11 PA1 /10| FT PA1 LCD_SEGO COMP1_INP
USART2_TX/TIM2_CH3/TIM9_CH1 ADC_IN2/
16| 12 PA2 Vo | FT PA2 /LCD_SEG1 COMP1_INP
USART2_RX/TIM2_CH4/ ADC_IN3/
17|13 PA3 Vo | TC PA3 TIM9_CH2/LCD_SEG2 COMP1_INP
18| - Vss_4 S| - Vss_4 - -
19 - Vbp_4 S| - Vbp_4 - -
32/103 DoclD024295 Rev 5 ‘Yl




STM32L100C6 STM32L100R8/RB

Pin descriptions

Table 7. STM32L100C6 and STM32L100R8/RB pin definitions (continued)

Pins Pin functions
= g
< ® :g -3 Main )
1z Pin name -Z‘ g f‘;t"‘:t'on(: Alternate functions Additional
LCLI LCL’ o o (after reset) functions
- ['S =
o]
ADC_IN4/
20| 14 PA4 /o | TC PA4 SPI1_NSS/USART2_CK DAC_OUT1/
COMP1_INP
ADC_IN5/
21| 15 PA5 /o | TC PA5 SPI1_SCK/TIM2_CH1_ETR DAC_OUT2/
COMP1_INP
SPI1_MISO/TIM3_CH1/ ADC_IN6/
22| 16 PAB Vo | FT PAB LCD_SEG3/TIM10_CH1 COMP1_INP
SPI1_MOSI/TIM3_CH2/ ADC_IN7/
23|17 PAT Vo | FT PA7 LCD_SEG4/TIM11_CH1 COMP1_INP
ADC_IN14/
24| - PC4 o | FT PC4 LCD_SEG22 COMP1_INP
ADC_IN15/
25| - PC5 o | FT PC5 LCD_SEG23 COMP1 INP
ADC_IN8/
26| 18 PBO /o | TC PBO TIM3_CH3/LCD_SEG5 COMP1_INP/
VREF_OUT
ADC_IN9/
27| 19 PB1 o | FT PB1 TIM3_CH4/LCD_SEG6 COMP1_INP/
VREF_OUT
28| 20 PB2 /0 | FT | PB2/BOOT1 BOOT1 -
12C2_SCL/USART3_TX/TIM2_CH3/
29| 21 PB10 o | FT PB10 LeD, SEG10 -
12C2_SDA/USART3_RX/
30 | 22 PB11 1o | FT PB11 TIMZ. CHA4/LCD SEG11 -
31| 23 Vs 1 - Vss 1 - ]
32| 24 Vb 1 - Voo, 1 - ]
SPI2_NSS/I2C2_SMBA/ ADC IN18/
33| 25 PB12 1o | FT PB12 USART3_CK/LCD_SEG12/ COMPT INP
TIM10_CH1 -
SPI2_SCK/USART3_CTS/ ADC_IN19/
34| 26 PB13 Vo | FT PB13 LCD._ SEG13/TIM9_CH1 COMP1_INP
SPI2_MISO/USART3_RTS/ ADC_IN20/
35| 27 PB14 Vo | FT PB14 LCD_SEG14/TIM9_CH2 COMP1_INP
‘Yl DoclD024295 Rev 5 33/103




STM32L100C6 STM32L100R8/RB Pin descriptions

Table 7. STM32L100C6 and STM32L100R8/RB pin definitions (continued)

Pins Pin functions
- |
® ‘g -3 Main
< . s (2
& E Pin name "Z' g fl;tnit:on( t) Alternate functions Additional
Al £ | o | (afterreset) functions
4| 0 =
)
58| 42 PB6 /O | FT PB6 12C1_SCL/TIM4_CH1/USART1_TX -
12C1_SDA/TIM4_CH2/
59| 43 PB7 /O | FT PB7 USART1_RX PVD_IN
60 | 44 BOOTO | B BOOTO - -
TIM4_CH3/12C1_SCL/
611 45 PB8 Vo | FT PB8 LCD_SEG16/TIM10_CH1 )
TIM4_CH4/12C1_SDA/
62 46 PB9 Vo | FT PB9 LCD_COM3/TIM11_CH1 -
63 | 47 Vss 3 S Vss 3 - )
64 | 48 Vbp 3 S Vbp 3 - -
1. I=input, O = output, S = supply.

2. Function availability depends on the chosen device. For devices having reduced peripheral counts, it is always the lower
number of peripheral that is included. For example, if a device has only one SPI and two USARTSs, they will be called SPI1
and USART1 & USART2, respectively. Refer to Table 1 on page 10.

3. The PC14 and PC15 I/Os are only configured as OSC32_IN/OSC32_OUT when the LSE oscillator is on (by setting the
LSEON bit in the RCC_CSR register). The LSE oscillator pins OSC32_IN/OSC32_OUT can be used as general-purpose
PC14/PC15 1/Os, respectively, when the LSE oscillator is off ( after reset, the LSE oscillator is off ). The LSE has priority
over the GPIO function. For more details, refer to Using the OSC32_IN/OSC32_OUT pins as GPIO PC14/PC15 port pins
section in the STM32Lxx reference manual (RM0038).

4. The PHO and PH1 I/Os are only configured as OSC_IN/OSC_OUT when the HSE oscillator is on ( by setting the HSEON
bit in the RCC_CR register). The HSE oscillator pins OSC_IN/OSC_OUT can be used as general-purpose PHO/PH1 1/Os,
respectively, when the HSE oscillator is off (after reset, the HSE oscillator is off ). The HSE has priority over the GPIO
function.

3
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Table 8. Alternate function input/output (continued)

Digital alternate function number

AFI

AFI

AFIO

AFIO

AFIO0 AFIO1 AFI102 AFIO3 AFIO4 AFIO5 AFOI6 AFIO7 08 | 09 AFIO11 12 13 AFIO14 AFIO15
Port name
Alternate function
SYSTEM TIM2 TIM3/4 TIM9/10/11 12C1/2 SPI1/2 N/A Uf,’;‘gr N/A | N/A LCD N/A N/A RI SYSTEM

COM4 /

PC10 - - - - - - - USART3_TX - - | SEG28/ - - TIMx_IC3 | EVENTOUT
SEG40
COM5 /

PC11 - - - - - - - USART3_RX - - | SEG29/ - - TIMx_IC4 | EVENTOUT
SEG41
COM®6 /

PC12 - - - - - - - USART3_CK - - | SEG30/ - - TIMx_IC1 | EVENTOUT
SEG42

PC13-

WKUP2 - - - - - - - - - - - - - TIMx_IC2 | EVENTOUT

PC14-

0SC32_IN - - - - - - - - - - - - - TIMx_IC3 | EVENTOUT

PC15-

0SC32_0oUT - - - - - - - - - - - - - TIMx_IC4 | EVENTOUT
COM7 /

PD2 - - TIM3_ETR - - - - - - - | SEG31/ - - TIMx_IC3 | EVENTOUT
SEG43

PHO- ) } ) } } ) ) ) ) } } : } ) :

OSC_IN

PH1- ) } ) } } ) ) ) ) ) ) ) ) ) )

OSC_OuT

suonduosap uid

g4/8400L12EINLS 9200L1ZENLS



Electrical characteristics

STM32L100C6 STM32L100R8/RB

Table 19. Current consumption in Low power run mode

Symbol | Parameter Conditions Typ N(I1a)x Unit
Al MSI clock, 65 kHz | Ta=-40°Ct025°C 9 12
peripherals |, =32 kHz T.=85° 175 24
OFF, code | A=857C '
executed MSI clock, 65 kHz Tp=-40°Cto25°C 14 17
from RAM, 1 .10, = 65 kHz Tp=85°C 22 29
Flash
switched Tp=-40°Cto25°C 37 42
OFF, V MSI clock, 131 kH
o 108 Z [Ta=55°C 37 42
Supply ‘ fhoLk = 131 kHz
lbpp |currentin 3.6V Ta=85°C 37 42
Run) Low power MSI clock, 65 kHz | Ta=-40 °C to 25 °C 24 32
run mode All
. fhoLk = 32 kHz To=85°C 33 42 A
peripherals
OFF, code | MSI clock, 65 kHz Tp=-40°Cto25°C 31 40
executed £ =65 kHz or o
from Flash, HCLK Tp=85°C 40 48
Vpp from Tp=-40°Cto25°C 48 58
1.8Vto MSI clock, 131 kHz
Tp=55° 4
3.6V fucLk = 131 kHz A=55°C ° 63
Tpo=85°C 56 65
Ipp Max g?feiltl?:ved Vpp from
(LP Low power 1.8V to - - - 200
Run)® P 3.6V
run mode

1. Guaranteed by characterization results, unless otherwise specified.

2. This limitation is related to the consumption of the CPU core and the peripherals that are powered by the regulator.

Consumption of the 1/Os is not included in this limitation.

52/103
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3

Table 20. Current consumption in Low power sleep mode

Symbol | Parameter Conditions Typ IV(I1a)x Unit
MSI clock, 65 kHz
fucLk = 32 kHz Tpo=-40°Cto25°C| 4.4 -
Flash OFF
MSI clock, 65 kHz |Tp=-40°Ct0o25°C|17.5| 25
Al fcLk = 32 kHz R
peripherals | Flash ON TA=85°C 22 27
OFF, Vpp — 5 "
from 1.8 V MSI clock, 65 kHz |Tp=-40°Cto25°C| 18 | 26
f = 65 kHz,
036V | oON Ta=85°C 23 | 28
Supply
lop (LP | Surrentin MS! clock, 131 kHz | 1A= 40°C1025°C) 22 | 30
DD Low power _ Z55°C
Sleep) S|eep fHCLK =131 kHz, TA =55 24 32
mode Flash ON Tpo=85°C 26 34
MSI clock, 65 kHz |Ta=-40°Ct025°C|17.5| 25 | MA
TIM9 and | fHoLk = 32 kHz Tpo=85°C 22 | 27
USART1 . S
enabled. | MSIclock, 65 kHz | Ta=-40°Ct025°C| 18 | 26
Flash ON, |fHcLk =65 kHz Tpo=85°C 23 | 28
Vpp f
2o Ta=-40°Ct025°C| 22 | 30
36V MSI clock, 131 kHz TA=55°C o 32
fHCLK =131 kHz
Tp=85°C 26 34
Max
aIIowed_ Vpp from
Ipp Max currentin
1.8V to - - - 200
(LP Sleep) | Low power
3.6V
Sleep
mode
1. Guaranteed by characterization results, unless otherwise specified.
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Multi-speed internal (MSI) RC oscillator

Table 31. MSI oscillator characteristics

Symbol Parameter Condition Typ | Max | Unit
MSI range 0 65.5 -
MSI range 1 131 -
kHz
MSI range 2 262 -
Frequency after factory calibration, done at
fwsi Vpp=3.3Vand Ty = 25 °C MSlrange3 | 524 | -
MSI range 4 1.05 -
MSI range 5 21 - MHz
MSI range 6 4.2 -
ACCpys Frequency error after factory calibration - 0.5 - %
MSI oscillator frequency drift
Drevpisy'”) 0°C <T, 85 °C quency - HMO | - | %
(1) | MSI oscillator frequency drift ) ) o
DvoLtmsn'* |1 gy Vpp 3.6V, Ty =25°C 2.5 | %IV
MSI range 0 0.75 -
MSI range 1 1 -
MSI range 2 1.5 -
IDD(MS|)(2) MSI oscillator power consumption MSI range 3 2.5 - pA
MSI range 4 4.5 -
MSI range 5 8 -
MSI range 6 15 -
MSI range 0 30 -
MSI range 1 20 -
MSI range 2 15 -
MSI range 3 10 -
] ] MSI range 4 6 -
tsumsi) MSI oscillator startup time us
MSI range 5 5 -
MSI range 6,
Voltagerange 1 | 3.5 -
and 2
MSI range 6, 5 )
Voltage range 3
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To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application is
executed (toggling 2 LEDs through the I/O ports). This emission test is compliant with
IEC 61967-2 standard which specifies the test board and the pin loading.

Table 37. EMI characteristics

Max vs. frequency range
Symbol | Parameter Conditions Monitored 4 MHz 16 MHz | 32 MHz | Unit
frequency band
voltage | voltage | Voltage
Range 3 | Range 2 | Range 1
Vpp= 3.3V, 0.1 to 30 MHz 3 -6 -5
Ta=25°C, 30 to 130 MHz 18 4 -7 dBuv
Semi Peak level | LQFP100 package
Compliant with IEC 130 MHz to 1GHz 15 5 -7
61967-2 SAE EMI Level 25 2 1 -
6.3.11 Electrical sensitivity characteristics
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 38. ESD absolute maximum ratings
Symbol Ratings Conditions Packages | Class M\z::zar Unit
Electrostatic discharge voltage | Ty = +25 °C, conforming to
VESD(HBM) | (human body model) JESD22-A114 Al 2 2000 v
Vv Electrostatic discharge voltage | Ty = +25 °C, conforming to Al I 500 Vv
ESD(CDM) | (charge device model) JESD22-C101
1. Guaranteed by characterization results.
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Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to +8 mA, and sink or
source up to +20 mA (with the non-standard Vq /Voy specifications given in Table 42.

In the user application, the number of I/O pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 6.2:

e The sum of the currents sourced by all the I/Os on Vpp plus the maximum Run
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
Zlypp (see Table 10).

e The sum of the currents sunk by all the 1/Os on Vgg plus the maximum Run
consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
Zlygs (see Table 10).

Output voltage levels

Unless otherwise specified, the parameters given in Table 42 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in
Table 12. All I/Os are CMOS and TTL compliant.

Table 42. Output voltage characteristics

Symbol Parameter Conditions Min Max Unit
VOL(”(Z) Output low level voltage for an I/O pin lio=8mA - 0.4
Vou®@ | Output high level voltage for an I/O pin 27V<Vpp<36V | vy5-04 -

VoL (1)) Output low level voltage for an I/O pin lio=4 mA - 0.45 v
Vou @@ | Output high level voltage for an 1/O pin 1.8V <Vpp<27V | vpp-0.45 -

VOL(1)(4) Output low level voltage for an I/O pin lio =20 mA - 1.3
Vor®™ | Output high level voltage for an I/O pin 27V<Vpp<36V | vpp-1.3 -

1. The |, current sunk by the device must always respect the absolute maximum rating specified in Table 10 and the sum of
lio (I/O ports and control pins) must not exceed lygs.

Guaranteed by test in production.

The |, current sourced by the device must always respect the absolute maximum rating specified in Table 10 and the sum
of lio ?I/O ports and control pins) must not exceed |y,pp.

4. Guaranteed by characterization results.

3
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Figure 20. SPI timing diagram - master mode(")
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp
USB characteristics
The USB interface is USB-IF certified (full speed).
Table 49. USB startup time
Symbol Parameter Max Unit
tsTARTUp(1) USB transceiver startup time 1 us

1. Guaranteed by design.
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Figure 24. Maximum dynamic current consumption on Vppa supply pin during ADC

conversion
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Table 55. Maximum source impedance Rpyy max(")
Rain max (kOhm)
Ts . . Ts (cycles)
(1s) Multiplexed channels Direct channels fApc= 16 MHz(
24V <Vpppa<3.6V|[1.8V<Vpppr<2.4V |24V <Vppp<3.3V|1.8V<Vppp<24V
0.25 Not allowed Not allowed 0.7 Not allowed 4
0.5625 0.8 Not allowed 2.0 1.0 9
1 2.0 0.8 4.0 3.0 16
1.5 3.0 1.8 6.0 45 24
3 6.8 4.0 15.0 10.0 48
6 15.0 10.0 30.0 20.0 96
12 32.0 25.0 50.0 40.0 192
24 50.0 50.0 50.0 50.0 384

Guaranteed by design.

2. Number of samples calculated for fopc = 16 MHz. For fopc = 8 and 4 MHz the number of sampling cycles can be
reduced with respect to the minimum sampling time Ts (us).

3

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 8, depending on whether
VReg+ is connected to Vppp or not. The 100 nF capacitors should be ceramic (good quality).
They should be placed as close as possible to the chip.
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Figure 25. 12-bit buffered /non-buffered DAC

Buffered/Non-buffered DAC

Buffer(1)
R — RL
12-bit | DAC_OUTx AR A A
digital o I
analog I I I *
converter | —
I _ 1 CL

ai17157V3

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.

6.3.19 Comparator

Table 57. Comparator 1 characteristics

Symbol Parameter Conditions | Min" | Typ Max(!) Unit
Vppa Analog supply voltage - 1.8 3.6 V
R400K R4OOK value - - 400 -

kQ
R1OK R1OK value - - 10 -

Comparator 1 input
ViN voltage range ) 0.6 ) Vooa v

tsTART Comparator startup time - - 7 10
V]
td Propagation delay(z) - - 3 10
Voffset | Comparator offset - - 3 +10 mV
Vppa=3.6V
Comparator offset VDDA: oV
dyvoffset/dt | variation in worst voltage V'N+: v 0 1.5 10 mV/1000 h
stress conditions IN-~ YREFINT
Tpa=25°C
lcomp1 | Current consumption®®) - - 160 260 nA

Guaranteed by characterization results.

2. The delay is characterized for 100 mV input step with 10 mV overdrive on the inverting input, the non-
inverting input set to the reference.

3. Comparator consumption only. Internal reference voltage not included.

3
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Table 60. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package mechanical
data (continued)

millimeters inches(!
Symbol
Min Typ Max Typ Min Max
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
0.090 - 0.200 0.0035 - 0.0079
D - 12.000 - - 0.4724 -
D1 - 10.000 - - 0.3937 -
D3 - 7.500 - - 0.2953 -
E - 12.000 - - 0.4724 -
E1 - 10.000 - - 0.3937 -
E3 - 7.500 - - 0.2953 -
- 0.500 - - 0.0197 -
K 0° 3.5° 7° 0° 3.5° 7°
0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.039%4 -
cce - - 0.080 - - 0.0031

1.

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

Figure 27. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package recommended

footprint
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1.

Dimensions are in millimeters.
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7.31 Reference document

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