STMicroelectronics - STM32L151C6U6A Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M3

32-Bit Single-Core

32MHz

12C, IrDA, LINbus, SPI, UART/USART, USB
Brown-out Detect/Reset, Cap Sense, DMA, I2S, POR, PWM, WDT
37

32KB (32K x 8)

FLASH

4K x 8

16K x 8

1.8V ~ 3.6V

A/D 16x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

48-UFQFN Exposed Pad

48-UFQFPN (7x7)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm321151c6u6ba

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm32l151c6u6a-4394176
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

STM32L151x6/8/B-A STM32L152x6/8/B-A List of tables

List of tables

Table 1.
Table 2.

Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Table 10.
Table 11.
Table 12.
Table 13.
Table 14.
Table 15.
Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.
Table 23.
Table 24.
Table 25.
Table 26.
Table 27.
Table 28.
Table 29.
Table 30.
Table 31.
Table 32.
Table 33.
Table 34.
Table 35.
Table 36.
Table 37.
Table 38.
Table 39.
Table 40.
Table 41.
Table 42.
Table 43.
Table 44.
Table 45.
Table 46.
Table 47.

S74

Device SUMMaArY . . . . 1
Ultra-low-power STM32L151x6/8/B-A and STM32L152x6/8/B-A device features
and peripheral CouNts . . ... ... ... 11
Functionalities depending on the operating power supplyrange . ................... 15
CPU frequency range depending on dynamic voltage scaling. . .................... 16
Working mode-dependent functionalities (from Run/active down to standby) .......... 17
VLCD rail decoupling . . . ... e e 25
Timer feature CoOmMpParisoON. . .. ... .. i e e 28
Legend/abbreviations used in the pinouttable . ... ............ ... .. ............. 38
STM32L151x6/8/B-A and STM32L152x6/8/B-A pin definitions .. ................... 39
Alternate function input/output . .. ... ... e 46
Voltage characteristics . . .. ... ... e 55
Current characteristics . ... ... ... e 55
Thermal characteristics. . . ... ... . e 56
General operating conditions . . ... . . . 56
Embedded reset and power control block characteristics. .. ....................... 57
Embedded internal reference voltage calibrationvalues .......................... 59
Embedded internal reference voltage. . .. ......... ... ... 59
Current consumption in Run mode, code with data processing running from Flash. . . . .. 61
Current consumption in Run mode, code with data processing running from RAM . . . . .. 62
Current consumptionin Sleepmode . ... ... ... . . . . 63
Current consumption in Low-powerrunmode . ................ . ... 64
Current consumption in Low-powersleepmode . ................ ... ... ... . ..... 65
Typical and maximum current consumptionsin Stopmode . . ...................... 66
Typical and maximum current consumptions in Standbymode . . .. ................. 68
Peripheral current consumption . . ... ... . . . 69
Low-power mode wakeup timings . ......... ... 71
High-speed external user clock characteristics. . .. .......... ... ... ... ... ... ...... 72
Low-speed external user clock characteristics . . . ........... ... ... ... ... ... 73
HSE oscillator characteristics . . . .. ... . e 73
LSE oscillator characteristics (figg =32.768 kHz) . . ... ... ... .. .. .. .. . . ... 75
HSI oscillator characteristics. . . .. ... . 77
LSl oscillator characteristics . . . ... ... 77
MSI oscillator characteristics . ... .. .. .. . . 78
PLL characteristiCs . . . . . ... 79
RAM and hardware registers . .......... ... . 80
Flash memory and data EEPROM characteristics . . . ............................ 80
Flash memory, data EEPROM endurance and dataretention ... ................... 80
EMS characteristics . . . ... ... 81
EMI characteristics . . . . ... .. 82
ESD absolute maximum ratings . . ... ... e 82
Electrical sensitivities . . . ... ... 83
I/0O current injection susceptibility . . .. ... .. 83
I/O static characteristics . . . .. .. ... . 84
Output voltage characteristics .. ......... ... i 85
I/O AC characteristiCs . . . . . ... e 86
NRST pin characteristics . ... ........ . . . e 87
TIMx characteristics . . .. ... e 88
DoclD024330 Rev 4 5/129




Functional overview STM32L151x6/8/B-A STM32L152x6/8/B-A

Table 3. Functionalities depending on the operating power supply range (continued)

Functionalities depending on the operating power supply range

Operating power

supply range DAC and ADC USB Dynamicvoltage |, o otion
operation scaling range
Range 1,

Conversion time

= i ) i
Vpp=20to24V up to 500 Ksps Functional Range 2 or Full speed operation
Range 3
Conversion time Range 1,
Vpp =2.41t03.6 V Functional@ Range 2 or | Full speed operation
up to 1 Msps Range 3

1. CPU frequency changes from initial to final must respect "Fcpy initial < 4*F¢py final" to limit Vo ore drop
due to current consumption peak when frequency increases. It must also respect 5 us delay between two
changes. For example to switch from 4.2 MHz to 32 MHz, you can switch from 4.2 MHz to 16 MHz, wait
5 us, then switch from 16 MHz to 32 MHz.

2. Should be USB-compliant from 1/O voltage standpoint, the minimum Vpp is 3.0 V.

Table 4. CPU frequency range depending on dynamic voltage scaling

CPU frequency range Dynamic voltage scaling range

16 MHz to 32 MHz (1ws)

32 kHz to 16 MHz (Ows) Range 1

8 MHz to 16 MHz (1ws) Range 2

32 kHz to 8 MHz (Ows) ?
2.1 MHz to 4.2 MHz (1ws) Range 3

32 kHz to 2.1 MHz (Ows)

3
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STM32L151x6/8/B-A STM32L152x6/8/B-A Functional overview

Table 5. Working mode-dependent functionalities (from Run/active down to standby)

Low- Low- Stop Standby
Ips Run/Active Sleep p;wer ch)wer Wakeup Wakeup
un eep capability capability

CPU Y - Y - - - - -
Flash Y Y Y Y - - - -
RAM Y Y Y Y Y - - -
Backup Registers Y Y Y Y Y - Y -
EEPROM Y Y Y Y Y - - -
Brown-out reset
(BOR) Y Y Y Y Y Y Y -
DMA Y Y Y Y - - - -
Programmable
Voltage Detector Y Y Y Y Y Y Y -
(PVD)
Power On Reset
(POR) Y Y Y Y Y Y Y -
Power Down Rest
(PDR) Y Y Y Y Y - Y -
High Speed
Internal (HSI) Y Y ) ) ) ) ) )
High Speed
External (HSE) Y Y ) ) ) ) ) )
Low Speed Internal
(LS)) Y Y Y Y Y - Y -
Low Speed
External (LSE) Y Y Y Y Y ) Y )
Multi-Speed
Internal (MSI) Y Y Y Y ) ) ) )
Inter-Connect Y v Y Y ) ) ) )
Controller
RTC Y Y Y Y Y Y Y -
RTC Tamper Y Y Y Y Y Y Y
Auto Wakeup
(AWU) Y Y Y Y Y Y Y Y
LCD Y Y Y Y Y - - -
USB Y Y - - - Y - -
USART Y Y Y Y Y (1) - -
SPI Y Y Y Y - - - -
12C Y Y Y Y - (1) - -
ADC Y Y - - - - - -
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STM32L151x6/8/B-A STM32L152x6/8/B-A Functional overview

3.5

3.6

3

Low-power real-time clock and backup registers

The real-time clock (RTC) is an independent BCD timer/counter. Dedicated registers contain
the sub-second, second, minute, hour (12/24 hour), week day, date, month, year, in BCD
(binary-coded decimal) format. Correction for 28, 29 (leap year), 30, and 31 day of the
month are made automatically. The RTC provides two programmable alarms and
programmable periodic interrupts with wakeup from Stop and Standby modes.

The programmable wakeup time ranges from 120 us to 36 hours.

The RTC can be calibrated with an external 512 Hz output, and a digital compensation
circuit helps reduce drift due to crystal deviation. The RTC can also be automatically
corrected with a 50/60Hz stable power line.

The RTC calendar can be updated on the fly down to sub second precision, which enables
network system synchronization. A time stamp can record an external event occurrence,
and generates an interrupt.

There are twenty 32-bit backup registers provided to store 80 bytes of user application data.
They are cleared in case of tamper detection. Three pins can be used to detect tamper
events. A change on one of these pins can reset backup register and generate an interrupt.
To prevent false tamper event, like ESD event, these three tamper inputs can be digitally
filtered.

GPIOs (general-purpose inputs/outputs)

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, and can be individually
remapped using dedicated AFIO registers. All GPIOs are high current capable. The
alternate function configuration of 1/0Os can be locked if needed following a specific
sequence in order to avoid spurious writing to the 1/O registers. The 1/O controller is
connected to the AHB with a toggling speed of up to 16 MHz.

External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 23 edge detector lines used to generate
interrupt/event requests. Each line can be individually 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 APB2 clock period. Up to 83 GPIOs can be connected
to the 16 external interrupt lines. The 7 other lines are connected to RTC, PVD, USB or
Comparator events.
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STM32L151x6/8/B-A STM32L152x6/8/B-A

4 Pin descriptions

Figure 3. STM32L15xVxxxA UFBGA100 ballout
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1. This figure shows the package top view.
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Pin descriptions STM32L151x6/8/B-A STM32L152x6/8/B-A

Table 8. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function
Pin name . . h
during and after reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/10 Input / output pin
FT 5V tolerant I/O
TC Standard 3.3 V I/O
1/O structure
B Dedicated BOOTO pin
RST Bidirectional reset pin with embedded weak pull-up resistor
Unless otherwise specified by a note, all I/Os are set as floating inputs during
Notes
and after reset
Alterpate Functions selected through GPIOx_AFR registers
functions
Pin
functions i
Addlt'.onal Functions directly selected/enabled through peripheral registers
functions
38/129 DoclD024330 Rev 4 Kys




Pin descriptions

STM32L151x6/8/B-A STM32L152x6/8/B-A

Table 9. STM32L151x6/8/B-A and STM32L152x6/8/B-A pin definitions (continued)

Pins Pins functions
o]
<
Z = e
& 2 2 Main
< | 8 k3]
§ § b g g Pin name g 2 | function® Additional
o = .
e E'! g g s 'E 8 (after reset) | Alternate functions functions
g |3 |lw| =
- F|l S| Q
o
TH
(<]
-l
SPI2_NSS/12C2_SMBA/
51 |33 |H8| L12 | 25 PB12 /O | FT PB12 USART3_CK/ (?(IDDI\(/I:F_’!IN:I?J{D
LCD_SEG12/ NLCDRAIL2
TIM10_CHA1
SPI2_SCK/
52 |34 |G8 | K12 | 26 PB13 /O | FT PB13 USART3_CTS/ CACI)DI\(/I:I;!IN:I?JI/D
LCD_SEG13/TIM9_CH1 -
SPI2_MISO/ ADC IN2O/
53 |35 | F8 | K11 | 27 PB14 /O | FT PB14 USART3_RTS/ COMI;'I_INP
LCD_SEG14/TIM9_CH2
SPI2_MOSI/ ADC_IN21/
54 | 36 | F7 | K10 | 28 PB15 /O | FT PB15 LCD_SEG15/ COMP1_INP/
TIM11_CH1 RTC_REFIN
USART3_TX/
55 | - - K9 - PD8 /O | FT PD8 LCD_SEG28 -
USART3_RX/
56 | - - K8 - PD9 /O | FT PD9 LCD_SEG29 -
USART3_CK/
57 | - - | J12 ] - PD1 I FT PD1 iy -
0 0 0 LCD_SEG30
USART3_CTS/
58 | - - dNM - PD11 /O | FT PD11 LCD_SEG31 -
TIM4_CH1/
59 | - - | J10 | - PD12 /O | FT PD12 USART3_RTS/ -
LCD_SEG32
60 | - - |H12 | - PD13 /O | FT PD13 TIM4_CH2/LCD_SEG33 -
61 - - |H1M1 | - PD14 /O | FT PD14 TIM4_CH3/LCD_SEG34 -
62 | - - |H10| - PD15 /O | FT PD15 TIM4_CH4/LCD_SEG35 -
63 |37 |F6 | E12 | - PC6 /O | FT PC6 TIM3_CH1/LCD_SEG24 -
64 |38 |E7 | E11 | - PC7 /O | FT PC7 TIM3_CH2/LCD_SEG25 -
65 |39 |E8 | E10 | - PC8 /O | FT PC8 TIM3_CH3/LCD_SEG26 -
66 | 40 |D8 | D12 | - PC9 /O | FT PC9 TIM3_CH4/LCD_SEG27 -
42/129 DoclD024330 Rev 4 Kys




STM32L151x6/8/B-A STM32L152x6/8/B-A

Pin descriptions

Table 9. STM32L151x6/8/B-A and STM32L152x6/8/B-A pin definitions (continued)

Pins Pins functions
o)
<
Z = g
& :m 2 Main
< | 8 ©
§ § b g g Pin name g 2 | function® Additional
o += .
e E'! g g s E g (after reset) | Alternate functions functions
g |3 | ™ =
- F1 5|9
o
[T
(<]
-l
USART1_CK/MCO/
67 |41 |D7| D11 29 PA8 /IO | FT PA8 LCD._COMO -
USART1_TX/
68 | 42 | C7| D10 | 30 PA9 /IO | FT PA9 LCD._COMA -
USART1_RX/
69 |43 |C6 | C12 | 31 PA10 /IO | FT PA10 LCD._COM2 -
USART1_CTS/
70 | 44 |C8| B12 | 32 PA11 /1O | FT PA11 SPI1_MISO UsB_DM
USART1_RTS/
71 | 45| B8 | A12 | 33 PA12 /IO | FT PA12 SPI1_MOSI USB_DP
JTMS-
72 | 46 | A8 | A11 | 34 PA13 /1O | FT SWDIO JTMS-SWDIO -
73 | - - |c11| - PH2 /O | FT PH2 - -
74 | 47 |D5| F11 | 35 Vss 2 S - Vss 2 - -
75 |48 |E5| G11 | 36 Vpp 2 S - Vbp 2 - -
76 | 49 | A7 | A10 | 37 PA14 /IO | FT JTCK: JCTK-SWCLK -
SWCLK
TIM2_CH1_ETR/PA15/
77 |50 | A6 | A9 | 38 PA15 /10| FT JTDI SPI1_NSS/ -
LCD_SEG17
USART3_TX/
LCD_SEG28/
78 |51 |B7|B11| - PC1 I FT PC10 - -
0 0 C LCD_SEG40/
LCD_COM4
USART3_RX/
LCD_SEG29/
79 |52 |B6|C10| - PC11 /IO | FT PC11 LCD._SEGA41/ -
LCD_COM5
USART3_CK/
80 |53 |C5|B10| - PC12 /IO | FT PC12 LCD_SEG30/ -
LCD_SEG42/
LCD_COM®6
81 - - | C9 | - PDO /1O | FT PDO SPI2_NSS/TIM9_CH1 -
‘Yl DoclD024330 Rev 4 43/129




STM32L151x6/8/B-A STM32L152x6/8/B-A

Electrical characteristics

Table 25. Peripheral current consumptionm

Typical consumption, Vpp =3.0V, T =25 °C
I B B R R
1.8V 1.5V 1.2V sleep and run
VOS[1:0] = 01 | VOS[1:0] = 10 | VOS[1:0] = 11
TIM2 11.3 9.0 7.3 9.0
TIM3 11.4 9.1 7.1 9.1
TIM4 11.3 9.0 7.3 9.0
TIM6 3.9 3.1 25 3.1
TIM7 4.2 3.3 2.6 3.3
LCD 4.7 3.6 2.9 3.6
WWDG 3.7 2.9 2.4 2.9
SPI2 5.9 4.8 3.9 4.8
APB1 USART2 8.1 6.6 5.1 6.6 HWAMHZ
(froLk)
USART3 7.9 6.4 5.0 6.4
12C1 7.8 6.1 4.9 6.1
12C2 7.2 5.7 4.6 5.7
USB 12.7 10.3 8.1 10.3
PWR 3.1 2.4 2.0 2.4
DAC 6.6 5.3 4.3 5.3
COMP 5.3 43 3.4 43
SYSCFG & RI 2.2 1.9 1.6 1.9
TIM9 9.1 7.3 5.9 7.3
TIM10 6.0 4.9 3.9 4.9
APB2 TIM11 5.8 46 3.8 4.6
ADC®) 8.7 7.0 5.6 7.0
SPI1 4.4 3.4 2.8 3.4
USART1 8.1 6.5 5.2 6.5
GPIOA 4.4 35 2.9 35
GPIOB 4.4 35 2.9 35 uA/MHz
GPIOC 3.7 3.0 25 3.0 (frork)
GPIOD 3.6 2.8 2.4 2.8
AHE GPIOE 4.7 3.8 3.1 3.8
GPIOH 3.7 2.9 2.4 2.9
CRC 0.6 0.4 0.4 0.4
FLASH 12.2 10.2 7.8 )
DMA1 12.4 10.1 8.2 10.1
All enabled 160 135 103 124.8
‘Y_l DoclD024330 Rev 4 69/129




Electrical characteristics STM32L151x6/8/B-A STM32L152x6/8/B-A

6.3.6 External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE oscillator is switched off and the input pin is a standard GPIO. The
external clock signal has to respect the I/O characteristics in Section 6.3.13. However, the
recommended clock input waveform is shown in Figure 15.

Table 27. High-speed external user clock characteristics(?)

Symbol Parameter Conditions Min Typ Max Unit
CSSisonor
PLL is used !
FisE oxt User external clock source 8 32 MHz
- | frequency CSSisoff,PLL |
not used
Vusen | OSC_IN input pin high level voltage 0.7Vpp - Vbp
Vuser | OSC_IN input pin low level voltage Vss 0.3Vpp
tw(HSEH) OSC_IN high or low time - 12 - -
tw(HsEL) s
(HSE) | OSC_IN rise or fall time - - 20
tiHsE)
Cinnse) | OSC_IN input capacitance - - 26 - pF

1. Guaranteed by design.

Figure 15. High-speed external clock source AC timing diagram

tw(HSEH?
>

VHSEH

VHSEL

MS19214v2

3
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Electrical characteristics STM32L151x6/8/B-A STM32L152x6/8/B-A

Multi-speed internal (MSI) RC oscillator

Table 33. MSI oscillator characteristics

Symbol Parameter Condition Typ | Max | Unit

MSI range 0 65.5 -
MSI range 1 131 -
MSI range 2 262 -

kHz

Frequency after factory calibration, done at

MSI |Vpp=33Vand Ty =25°C MSirange3 | 524 | -
MSI range 4 1.05 -
MSI range 5 21 - MHz
MSI range 6 4.2 -
ACCpys Frequency error after factory calibration - 0.5 - %

(1) | MSI oscillator frequency drift

Drempusi) | g o <TA <105 °C - 43 . %
(1) | MSI oscillator frequency drift ) ) o
DvoLtmsn* | 1 5 v Vpp B.6V, Ty =25°C 25 | %V

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

3
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STM32L151x6/8/B-A STM32L152x6/8/B-A

Electrical characteristics

6.3.8

3

Table 33. MSI oscillator characteristics (continued)

Symbol Parameter Condition Typ | Max | Unit
MSI range 0 - 40
MSI range 1 - 20
MSI range 2 - 10
MSI range 3 - 4
o ] S MSI range 4 - 25
tSTAB(MSI)( ) | MSI oscillator stabilization time us
MSI range 5 - 2
MSI range 6,
Voltage range 1 - 2
and 2
MSI range 3, ) 3
Voltage Range 3
Any range to
- 4
range 5
foverpvsiy | MSI oscillator frequency overshoot MHz
Any range to
- 6
range 6
1. This is a deviation for an individual part, once the initial frequency has been measured.
2. Guaranteed by characterization results.
PLL characteristics
The parameters given in Table 34 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 14.
Table 34. PLL characteristics
Value
Symbol Parameter Unit
Min Typ Max(1)
PLL input clock® 2 - 24 MHz
feLL N -
PLL input clock duty cycle 45 - 55 %
fPLL_OUT PLL output clock 2 - 32 MHz
PLL lock time
tLOCK PLL input =16 MHz - 115 160 us
PLL VCO =96 MHz
Jitter Cycle-to-cycle jitter - - + 600 ps
Ippa(PLL) Current consumption on Vppa - 220 450
MA
Ipp(PLL) Current consumption on Vpp - 120 150

1. Guaranteed by characterization results.

2. Take care of using the appropriate multiplier factors so as to have PLL input clock values compatible with
the range defined by fp | ouT:

DocID024330 Rev 4
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STM32L151x6/8/B-A STM32L152x6/8/B-A

Electrical characteristics

6.3.12

Note:

3

Static latch-up

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin

e A current injection is applied to each input, output and configurable 1/0O pin

These tests are compliant with EIA/JJESD 78A IC latch-up standard.

Table 41. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Tp= +105 °C conforming to JESD78A Il level A

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard 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.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out
of -5 yA/+0 pA range), or other functional failure (for example reset occurrence, oscillator
frequency deviation, LCD levels).

The test results are given in Table 42.

Table 42. 1/0 current injection susceptibility

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on all 5V tolerant (FT) pins -5 NA
liny Injected current on BOOTO -0 NA mA
Injected current on any other pin -5 +5
It is recommended to add a Schottky diode (pin to ground) to analog pins which may
potentially inject negative currents.
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6.3.13 /0 port characteristics
General input/output characteristics
Unless otherwise specified, the parameters given in Table 43 are derived from tests
performed under conditions summarized in Table 14. All I/Os are CMOS and TTL compliant.
Table 43. I/O static characteristics
Symbol Parameter Conditions Min Typ Max Unit
TCand FT 1/O - - 0.3 Vpp M@
VL Input low level voltage
BOOTO - 0.14 Vpp®
TC /O 0.45 Vpp+0.38%) - -
Viy | Input high level voltage FT I/0 0.39 Vpp+0.59) - - Y%
BOOTO 0.15 Vpp+0.56?) - -
3
v /0 Schmitt trigger voltage TC and FT /O - 10% Vpp®) -
hys | hysteresis(® BOOTO - 0.01 -
Vss <ViN<Vpp ) .
1/0s with LCD *50
Vss <ViN<Vpp
1/Os with analog - - 150
switches
Vss<ViN<Vpp nA
1/0Os with analog - - 150
likg Input leakage current® switches and LCD
Vss <ViN<Vpp ) .
I/Os with USB +250
Vss <ViN<Vpp ) .
TC and FT I/O *50
FT 1/0
- - 10 uA
VDD SV|N <5V
Weak pull-up equivalent
RPU | recistor®)(1) Vin=Vss 30 45 60 kQ
Weak pull-down equivalent 3
RPD | rocistor®) Vin=Vop 30 45 60 kQ
Cio I/0 pin capacitance - - 5 - pF

Guaranteed by test in production.

Guaranteed by design.

The max. value may be exceeded if negative current is injected on adjacent pins.

1
2
3. With a minimum of 200 mV.
4
5

Pull-up and pull-down resistors are designed with a true resistance in series with a switchable PMOS/NMOS. This
PMOS/NMOS contribution to the series resistance is minimal (~10% order).
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Figure 19. /0 AC characteristics definition

EXTERNAL
OUTPUT
ON 50pF

tr(IO)ou'[

when loaded by 50pF

Maximum frequency is achieved if (t, + t;) < 2/3)T and if the duty cycle is (45-55%)

ail4131c

6.3.14 NRST pin characteristics
The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, RPU (see Table 46).
Unless otherwise specified, the parameters given in Table 46 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in
Table 14.
Table 46. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max | Unit
V|L(NRST)(1) NRST input low level voltage - - - 0.3 Vpp
VinnrsT)" | NRST input high level voltage - 0.39 Vpp+0.59 -
IOL =2mA Vv
27V <Vpp<3.6V
VoLnrsT) " | NRST output low level voltage 0.4
lOL =1.5mA
165V <Vpp<2.7V
1) | NRST Schmitt trigger voltage 2
VaysursT) hysteresis ) ) 10%Vpp® mv
Weak pull-up equivalent
Reu resistor3 Vin=Vss 30 45 60 kQ
VinrsT) " | NRST input filtered pulse - - - 50 ns
VNF(NRST)“) NRST input not filtered pulse - 350 - - ns
1. Guaranteed by design.
200 mV minimum value
The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance is around 10%.
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Figure 22. SPI timing diagram - slave mode and CPHA =0

NSS input \ /.
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1
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Figure 23. SPI timing diagram - slave mode and CPHA = 1(1)

NSS input \ /.

tSU(NSS) —te—p r— to(sCcK) ———» th(NSS) ~e—;!
1

: 1 1 | ! 1 :
CPHA=1 v ' |
_ I -- 1

CPOL=0 —sckm, : i

CPHA=1  tw(scky) ' " :

CPOL=1 w B f \
: 1 1 ! 1 :
) ! tr(sck) 1 i
1

" tv(s0O) e th(SO) ~a— S tdis(SO) E—»
ta(SO) »—< " ! : tf(scK) !

1 -
MISO :
g 4<:X MSE 'ouT X BIT6 OUT X LSB OUT )._
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp

3
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Table 55. ADC characteristics (continued)

Symbol Parameter Conditions Min | Typ Max Unit
Di h |
irect channels 025 i )
24V Vppp 3.6V
Multipl h |
ultiplexed channels 0.56 i )
24V Vppp 3.6V
ys
ts Sampling time®) Direct channels 0.56
1.8V Vppa R4V '
Multiplexed channels 1
1.8V Vppa R4V
- 4 - 384 1fapc
fapc = 16 MHz 1 - 24.75 us
Total conversion time 4 to 384 li
tCONV . . . . (0] (samp Ing
(including sampling time) - phase) +12 (successive | 1/fapc
approximation)
c Internal sample and hold Direct channels - 16 ) oF
ADC ;
capacitor Multiplexed channels - -
; External trigger frequency 12-bit conversions - - Tconv+1 1/fADC
TRIG
Regular sequencer 6/8/10-bit conversions - - Teonv | 1/fapc
; External trigger frequency 12-bit conversions - - Tconv+2 1/fADC
TRIG :
Injected sequencer 6/8/10-bit conversions | - - | Tconv+1 | 1/fapc
RAIN Signal source impedance(®) - - - 50 KQ
) Injection trigger conversion fapc = 16 MHz 219 - 281 ns
lat
latency - 3.5 - 4.5 1fapc
) Regular trigger conversion fapc = 16 MHz 156 - 219 ns
latr
latency - 2.5 - 3.5 | 1/fapc
tsTAB Power-up time - - - 3.5 us

1. The VRgg+ input can be grounded if neither the ADC nor the DAC are used (this allows to shut down an
external voltage reference).

2. The current consumption through Vrgg is composed of two parameters:
- one constant (max 300 pA)
- one variable (max 400 pA), only during sampling time + 2 first conversion pulses.

So, peak consumption is 300+400 = 700 pA and average consumption is 300 + [(4 sampling + 2) /16] x 400
=450 pA at 1Msps

3. VRer+ can be internally connected to Vppa and Vgerg. can be internally connected to Vgga, depending on
the package. Refer to Section 4: Pin descriptions for further details.

Vgsa or Vgrer. must be tied to ground.
5. See Table 57: Maximum source impedance RAIN max for Rpy limitations

3
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Table 65. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package mechanical
data (continued)

millimeters inches(!
Symbol
Min Typ Max Typ Min Max

E3 - 7.500 - - 0.2953 -

- 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°
L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031

1.

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

Figure 34. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package recommended

footprint

JE— 1110
,, 000000000000 I

—————7.8 —>

12.7

\4

ai14909¢c

1.

Dimensions are in millimeters.
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7.3 LQFP48 7 x 7 mm, 48-pin low-profile quad flat package
information

Figure 36. LQFP48 7 x 7 mm, 48-pin low-profile quad flat package outline
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1. Drawing is not to scale.
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1.7
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Thermal characteristics

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

Ty max = Ty max + (Pp max x ©j,)
Where:

Tp max is the maximum ambient temperature in °C,
O, is the package junction-to-ambient thermal resistance, in ° C/W,
Pp max is the sum of Py max and P, max (Pp max = Pyt max + P,omax),

P \nT max is 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:

Piio max=X (VoL * lo) * 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 72. Thermal characteristics
Symbol Parameter Value Unit

Thermal resistance junction-ambient 59

UFBGA100 -7 x 7 mm

Thermal resistance junction-ambient 46

LQFP100 - 14 x 14 mm / 0.5 mm pitch

Thermal resistance junction-ambient 65

TFBGAG4 - 5 x 5 mm
O °C/W
Thermal resistance junction-ambient

LQFP64 - 10 x 10 mm / 0.5 mm pitch 45
Thermal resistance junction-ambient 55
LQFP48 - 7 x 7 mm / 0.5 mm pitch

Thermal resistance junction-ambient 33

UFQFPN48 - 7 x 7 mm / 0.5 mm pitch
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