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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®-M4

32-Bit Single-Core

80MHz

CANbus, EBI/EMI, I2C, IrDA, LINbus, MMC/SD, QSPI, SAl, SPI, SWPMI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, LCD, PWM, WDT
136

512KB (512K x 8)

FLASH

320K x 8

1.71V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

169-UFBGA

169-UFBGA (7x7)
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Functional overview

STM32L496xx

Table 5. Functionalities depending on the working mode(") (continued)

Stop 0/1 Stop 2 Standby |Shutdown
= 2 2 2
Low- | Low- 5 3 S 3
Peripheral Run | Sleep | power | power § § § § VBAT
run sleep - o - o - o o

o o o o

= = =} =

() Q () Q

3 3 3 3

= = = s
Number of RTC 3 3 3 3 |3 0|3 0|3 O o| 3
Tamper pins
Camera interface (0] (0] o (0] - - - = - = - -
LCD (0] O 0] (0] o (0] O o - - - -
USB OTG FS 0®) 0®) - - - o | - - - - . B
USARTX ® A6 | _ ) i ) ) )
(x=1,2,3,4,5) (0] 0] (0] (0] (0] (0]
Low-power UART ©® a® a6 a6 | i ) i
(LPUART) o o 0 o |[0® 06 |0® o
12Cx (x=1,2,4) o] o) o] o oM o™ - | - . - .
12C3 o] 0 o] o |o™ oo™ oM - . - .
SPIx (x=1,2,3) o (o] 0 o - = - 5 - - - -
CAN(x=1,2) (0] (0] 0] (0] - - - - - = - -
SDMMCA1 (0] O 0] (0] - - - - - = - -
SWPMI1 (0] O 0] (0] - (¢} - - - - - -
SAlx (x=1,2) 0] 0] (0] 0 - = - 5 - - - -
DFSDM1 o O 0] O - - - = - = - -
ADCx (x=1,2,3) 0] 0] o O - - - - - = - -
DACx (x=1,2) (0] 0] (0] (0] 0] - - = - = - -
VREFBUF (0] O (0] (0] O - - = - = - -
OPAMPXx (x=1,2) (0] 0] (0] (0] 0] - - = - = - -
COMPx (x=1,2) o o 0] (0] o (0] O o - - - -
Temperature sensor (0] (0] (0] (0] - - - - - = - -
Timers (TIMx) (0] o 0] (0] - - - - - = 5 -
Low-power timer 1
(LPTIM1) (0] 0] (0] (0] 0] (0] (0] (0] - - - -
Low-power timer 2
(LPTIM2) (0] o 0] (0] o (0] - - - = - -
Independent
watchdog (IWDG) o o o o |lo o|o o]0 O S
Window watchdog
(WWDG) (0] 0] (0] (0] - - - = - = - -
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Functional overview

3.32

3.33

3

Serial peripheral interface (SPI)

Three SPI interfaces allow communication up to 40 Mbits/s in master and up to 24 Mbits/s
slave modes, in half-duplex, full-duplex and simplex modes. The 3-bit prescaler gives 8
master mode frequencies and the frame size is configurable from 4 bits to 16 bits. The SPI
interfaces support NSS pulse mode, Tl mode and Hardware CRC calculation.

All SPI interfaces can be served by the DMA controller.

Serial audio interfaces (SAl)

The device embeds 2 SAIl. Refer to Table 13: SAl implementation for the features
implementation. The SAl bus interface handles communications between the
microcontroller and the serial audio protocol.

The SAIl peripheral supports:

Two independent audio sub-blocks which can be transmitters or receivers with their
respective FIFO.

8-word integrated FIFOs for each audio sub-block.
Synchronous or asynchronous mode between the audio sub-blocks.
Master or slave configuration independent for both audio sub-blocks.

Clock generator for each audio block to target independent audio frequency sampling
when both audio sub-blocks are configured in master mode.

Data size configurable: 8-, 10-, 16-, 20-, 24-, 32-bit.

Peripheral with large configurability and flexibility allowing to target as example the
following audio protocol: 12S, LSB or MSB-justified, PCM/DSP, TDM, AC’97 and SPDIF
out.

Up to 16 slots available with configurable size and with the possibility to select which
ones are active in the audio frame.

Number of bits by frame may be configurable.

Frame synchronization active level configurable (offset, bit length, level).
First active bit position in the slot is configurable.

LSB first or MSB first for data transfer.

Mute mode.

Stereo/Mono audio frame capability.

Communication clock strobing edge configurable (SCK).

Error flags with associated interrupts if enabled respectively.

—  Overrun and underrun detection.

Anticipated frame synchronization signal detection in slave mode.
—  Late frame synchronization signal detection in slave mode.

—  Codec not ready for the AC’'97 mode in reception.

Interruption sources when enabled:

—  Errors.

—  FIFO requests.

DMA interface with 2 dedicated channels to handle access to the dedicated integrated
FIFO of each SAIl audio sub-block.

DoclD029173 Rev 1 55/262




Pinouts and pin description STM32L496xx

Figure 10. STM32L496Qx UFBGA132 ballout(!)

1 2 3 4 5 6 7 8 9 10 " 12
A PE3 PE1 PB8 PH3-BOOTO PD7 PD5 PB4 PB3 PA15 PA14 PA13 PA12
B PE4 PE2 PB9 PB7 PB6 PD6 PD4 PD3 PD1 PC12 PC10 PA11
[ PC13 PES PEO VDD PB5 PG14 PG13 PD2 PDO PC11 VDDUSB PA10
D peis- PEG vss PF2 PF1 PFO PG12 PG10 PGO PA9 PA8 22
0SC32_IN
E peis- VBAT vss PF3 PG5 pcs pc7 PC6
0sC32_0uT
F PH0-OSC_IN VSss PF4 PF5 Vss Vss PG3 PG4 VSss Vss
G PH1- VDD PG11 PG6 VDD VDDIO2 PG1 PG2 VDD VDD
0sc_ouTt
H PCO NRST VDD PG7 PGO PD15 PD14 PD13
J VSSA/VREF- PC1 PC2 PA4 PA7 PG8 PF12 PF14 PF15 PD12 PD11 PD10
K PG15 PC3 PA2 PAS PC4 PF11 PF13 PD9 PD8 PB15 PB14 PB13
L VREF+ PAO PA3 PA6 PC5 PB2 PE8 PE10 PE12 PB10 PB11 PB12
opamp1_ | opampz_
M VDDA PA1 e s PBO PB1 PE7 PE9 PE11 PE13 PE14 PE15
MSv38035V3

1. The above figure shows the package top view.

3
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Pinouts and pin description

Figure 11. STM32L496Vx LQFP100 pinout(!)

e
3
09~ o o o g ~N©OWLWYTONODTONSTOSES2Y
SCHERRERRRRRRERRRERRRRRER
OO0O0O0O0O0O0O0000O000O0O0O0000000O0000
E885833885333588I3888RRKRR
PE2 [] 1 75 [] VDD
PE3 [] 2 74 [ vss
PE4 []3 73 [ vDDUSB
PE5 [] 4 72 [] PA13
PE6 [] 5 71 [ PA12
VBAT [ 6 70 [ PA11
PC13[]7 69 [] PA10
PC14-0SC32_IN [ 8 68 ] PA9
PC15-0SC32_OUT [] 9 67 [] PA8
vss [ 1 66 [ ] PC9
VDD [] 11 65[]PC8
PHO-OSC_IN [] 12 64 []PCT7
PH1-0SC_OUT [ 13 LQFP100 63 [] PC6
NRST [] 14 62 [] PD15
PCo [] 15 61[1PD14
PC1[] 16 60 [] PD13
PC2 [] 17 59 [] PD12
PC3 [] 18 58 [] PD11
VSSA [] 19 57 [] PD10
VREF- [] 20 56 [] PD9
VREF+ [] 21 55 ] PD8
VDDA [] 22 54 [] PB15
PAO [ 23 53 [] PB14
PA1 [] 24 52 [] PB13
PA2 [] 25 51 [ PB12
ERIABSIIIIBBBEB8ZLT Y $5228
oo gd NN
N O - AN N O D O «— 0 O «
SRS E S F RN RN R R IR
MSv38034V2
1. The above figure shows the package top view.
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Pinouts and pin description STM32L496xx

Figure 12. STM32L496Vx WLCSP100 pinout(!)

1 2 3 4 5 6 7 8 9 10

A vDDUSB PA15 PD1 VDD PG10 voDIo2 PB6 PBY vss VoD

B VSss PA14 PDO PD4 PG9 PG12 PB5 PB8 PE2 PE3

[ PA12 PA13 PC11 PC12 PD7 PB3 PB4 PE4 PC13 VBAT

D PA11 PA10 PA9 PC10 PD6 PG11 PB7 PE5 VSs PC14-
0SC32_IN

E PCs PCo PAS PD2 PD5 PH3-BOOTO PE6 NRST vDD pe1s-

0sC32_0UT

F vDD PC6 PC7 PD15 PB2 PA4 PC3 PC1 PCO PH0-OSC_IN

G PD10 PD9 PD14 PE13 PE12 PAS5 VREF+ VREF- PAO PH1-
0osc_out

H PB15 PB14 PD8 PE15 PE10 pCa PA2 PA1 VssA pc2

J PB12 PB13 PBI1 PE14 PE9 PBO PA7 VoD PA3 VDDA

K vDD VSS PB10 PE11 PE8 PE7 PB1 PC5 PA6 VSSs

MSv38485V2

1. The above figure shows the package top view.

Figure 13. STM32L496VXx, external SMPS device, WLCSP100 pinout(!)

1 2 3 4 5 6 7 8 9 10
A VDDUSB PA15 PD1 VDD PG10 VDDIO2 PB6 PBO vDD12 vbD
B vss PA14 PDO PD5 PD6 PG12 PB7 PBS vss PE3
c PA12 PA13 PC10 pc12 PD4 PD7 PBS PE2 Pc13 VBAT
D PAT1 PA10 PA9 pCt1 PD2 PGo | PH3-BOOTO PES pe1s- PC14-

0SC32_OUT | OSC32_IN

E PC8 PC9 PA8 PC7 PG11 PB4 PE4 PES VvDD VSsS

F VoD PD15 PD14 PCE PB3 PC3 PC1 NRST os'::rfo-u‘r PH0-OSC_IN
G PD10 PD9 PD8 PE14 PE13 PA7 PA1 PAO PC2 PCO

H PB14 PB13 PB15 PE15 PE10 PBO PA4 PA2 VSSA VREF+

J PB12 VvDD PB11 PE12 PE9 PB2 PA5 vDD PA3 VDDA

K voD12 vss PB10 PEN PES PE7 PB1 pC4 PAG vss

MSv42237V1

1. The above figure shows the package top view.

3
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Table 15. STM32L496xx pin definitions

Pin Number Pin functions
7] 7] o
o P o i o 5
3 % o & < % 2 % Pin name g g ?
S | = e | 2 S |0 | = I | (functionafter | = 2 5 .
o o o - < = I | <« o £ 1;; = . Additional
L |0 |S | & o o I | o © reset) & Alternate functions .
g | O = ("'5 b Ia ) A b ®) functions
| e~ 7] | T 3 o T o =
S o = "c'; =] o
= L
2 - =
- - - - - - - C3 C3 P11 110 FT - |EVENTOUT -
TRACECK, TIM3_ETR, TSC_G7_101,
- B9 C8 1 B2 1 1 D3 D3 PE2 /0 FT_I - |LCD_SEG38, FMC_A23, SAI1_MCLK_A, -
EVENTOUT
TRACEDO, TIM3_CH1, TSC_G7_102,
- B10 | B10 2 A1 2 2 D2 D2 PE3 /0 FT_I - |LCD_SEG39, FMC_A19, SAI1_SD_B, -
EVENTOUT
TRACED1, TIM3_CH2, DFSDM1_DATIN3,
- C8 E7 3 B1 3 3 D1 D1 PE4 /0 FT - | TSC_G7_l03, DCMI_D4, FMC_A20, -
SAIM_FS_A, EVENTOUT
TRACED2, TIM3_CH3, DFSDM1_CKIN3,
- D8 E8 4 C2 4 4 E4 E4 PE5 1/0 FT - | TSC_G7_I04, DCMI_D6, FMC_A21, -
SAI1_SCK_A, EVENTOUT
TRACEDS3, TIM3_CH4, DCMI_D7, FMC_A22,
- E7 D8 5 D2 5 5 E3 E3 PE6 110 FT " | SAI1_SD_A, EVENTOUT RTC_TAMP3/WKUP3
1 |cl0|Ccl0| 6 | E2 | 6 | 6 | E2 | E2 VBAT S - - - -
RTC_TAMP1/RTC_TS/
2 C9 C9 7 C1 7 7 E1 E1 PC13 110 FT - |EVENTOUT RTC_OUT/WKUP2
PC14-
3 D10 | D10 8 D1 8 8 F1 F1 OSC32_IN 110 FT - |EVENTOUT OSC32_IN
(PC14)
PC15-
4 E10 | D9 9 E1 9 9 G1 G1 0SC32_0OuT 1/0 FT - | EVENTOUT 0SC32_0OuT
(PC15)

uonduosap uid pue sinould
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Table 15. STM32L496xx pin definitions (continued)

Pin Number

LQFP64

WLCSP100

WLCSP100_SMPS

LQFP100
UFBGA132
LQFP144

LQFP144_SMPS

UFBGA169

UFBGA169_SMPS

Pin name

(function after
reset)

Pin type

1/0 structure

Notes

Pin functions

Alternate functions

Additional
functions

PG15

110

FT_s

LPTIM1_OUT, 12C1_SMBA, DCMI_D13,
EVENTOUT

COMP2_INM

55

C6

F5

89 A8 133

132

AG

AB

PB3
(JTDO/TRACES
WO)

110

FT la

JTDO/TRACESWO, TIM2_CH2, SPI1_SCK,
SPI3_SCK, USART1_RTS_DE,
OTG_FS_CRS_SYNC, LCD_SEG?7,
SAI1_SCK_B, EVENTOUT

COMP2_INP

56

C7

E6

90 A7 134

133

A5

A5

PB4 (NJTRST)

110

FT fla

NJTRST, TIM3_CH1, [2C3_SDA,
SPI1_MISO, SPI3_MISO, USART1_CTS,

UART5_RTS_DE, TSC_G2_|01, DCMI_D12,

LCD_SEGS8, SAI1_MCLK_B, TIM17_BKIN,
EVENTOUT

57

B7

Cc7

91 C5 | 135

134

B5

B5

PB5

110

FT la

LPTIM1_IN1, TIM3_CH2, CAN2_RX,
I2C1_SMBA, SPI1_MOSI, SPI3_MOSI,
USART1_CK, UART5_CTS, TSC_G2_102,
DCMI_D10, LCD_SEG9, COMP2_OUT,
SAI1_SD_B, TIM16_BKIN, EVENTOUT

58

A7

A7

92 B5 136

135

C5

C5

PB6

110

FT fa

LPTIM1_ETR, TIM4_CH1, TIM8_BKIN2,
I2C1_SCL, 12C4_SCL, DFSDM1_DATINS,
USART1_TX, CAN2_TX, TSC_G2_|03,
DCMI_D5, TIM8_BKIN2_COMP?2,
SAI1_FS_B, TIM16_CH1N, EVENTOUT

COMP2_INP

59

D7

B7

93 B4 137

136

D5

D5

PB7

1/0

FT fla

LPTIM1_IN2, TIM4_CH2, TIM8_BKIN,
I2C1_SDA, 12C4_SDA, DFSDM1_CKIN5,
USART1_RX, UART4_CTS, TSC_G2_104,
DCMI_VSYNC, LCD_SEG21, FMC_NL,
TIM8_BKIN_COMP1, TIM17_CH1N,
EVENTOUT

COMP2_INM, PVD_IN

60

E6

D7

94 A4 138

137

E5

ES5

PH3-BOOTO

I}

FT

EVENTOUT

XX96¥1ZENLS
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Table 16. Alternate function AF0 to AF7 (for AF8 to AF15 see Table 17) (continued)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI3/12C3/
Port SPI2/USART2/
TIM1/2/5/8/ 12C1/2/3/4/ | SPI1/2/DCMI/ DFSDM/
SYS_AF LPTIMA TIM1/2/3/4/5 cglt}igéng?/ oMl QUADSPI COMP1/ USART1/2/3
QUADSPI
PBO - TIM1_CH2N TIM3_CH3 TIM8_CH2N - SPI1_NSS - USART3_CK
DFSDM1_  |USART3_RTS_
PB1 - TIM1_CH3N TIM3_CH4 TIM8_CH3N - - DATING DE
PB2 RTC_OUT | LPTIM1_OUT - - 12C3_SMBA - DFSDM1_CKINO -
JTDO/ USART1_RTS_
PB3 | roaceswo | TIM2_CH2 - - - SPI1_SCK SPI3_SCK DE
PB4 NJTRST - TIM3_CH1 - 12C3_SDA SPI1_MISO SPI3_MISO | USART1_CTS
PB5 - LPTIM1_IN1 TIM3_CH2 CAN2_RX I2C1_SMBA | SPI1_MOSI SPI3_MOSI USART1_CK
DFSDM1
PB6 - LPTIM1_ETR | TIM4_CH1 TIM8_BKIN2 12C1_SCL 12C4_SCL DATING USART1_TX
PB7 - LPTIM1_IN2 TIM4_CH2 TIM8_BKIN 12C1_SDA I2C4_SDA | DFSDM1_CKIN5 | USART1_RX
Port B DFSDM1_
PBS - - TIM4_CH3 - 12C1_SCL - DATING -
PB9 - IR_OUT TIM4_CH4 - 12C1_SDA SPI2_NSS | DFSDM1_CKING -
PB10 - TIM2_CH3 - 12C4_SCL 12C2_SCL SPI2_SCK DFSDM1_ USART3_TX
DATIN7
PB11 - TIM2_CH4 - |2C4_SDA 12C2_SDA - DFSDM1_CKIN7 | USART3_RX
TIM1_BKIN_ DFSDM1_
PB12 - TIM1_BKIN - COMP? |2C2_SMBA | SPI2_NSS DATINT USART3_CK
PB13 - TIM1_CHIN - - 12C2_SCL SPI2_SCK | DFSDM1_CKIN1 | USART3_CTS
DFSDM1_  |USART3_RTS_
PB14 - TIM1_CH2N - TIM8_CH2N 12C2_SDA SPI2_MISO DATING DE
PB15 | RTC_REFIN | TIM1_CH3N - TIM8_CH3N - SPI2_MOSI | DFSDM1_CKIN2 -

uonduosap uid pue sinould
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Table 16. Alternate function AF0 to AF7 (for AF8 to AF15 see Table 17) (continued)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI3/I12C3/
Port SPI2/USART2/
TIMA/2/5/8/ 12C1/2/3/4/ | SPI/2/DCMI/ DFSDM/
SYS_AF LPTIMA TIMA1/2/3/4/5 cglt}igéng?/ oMl QUADSPI COMP1/ USART1/2/3
QUADSPI
PGO - - - - - - - -
PG1 - - - - - - - -
PG2 - - - - - SPI1_SCK - -
PG3 - - - - - SPI1_MISO - -
PG4 - - - - - SPI1_MOSI - -
PG5 - - - - - SPI1_NSS - -
PG6 - - - - 12C3_SMBA - - -
PG7 - - - - 12C3_SCL - - -
Port G| PG8 - - - - 12C3_SDA - - -
PG9 - - - - - - SPI3_SCK USART1_TX
PG10 - LPTIM1_IN1 - - - - SPI3_MISO | USART1_RX
PG11 - LPTIM1_IN2 - - - - SPI3_MOSI | USART1_CTS
PG12 - LPTIM1_ETR - - - - SPI3_NSS USARTDL—RTS—
PG13 - - - - 12C1_SDA - - USART1_CK
PG14 - - - - 12C1_SCL - - -
PG15 - LPTIM1_OUT - - 12C1_SMBA - - -

XX96¥1ZENLS
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Table 44. Current consumption in Stop 2 mode (continued)

Conditions TYP MAX()
Symbol Parameter Unit
- Vpp | 25°C [55°C | 85°C | 105°C [125°C| 25°C | 55°C | 85°C |105°C |125°C

18V | 297 | 746 | 262 | 614 | 139 | 6.1 | 172 | 64.8 | 1554 | 354

RTC clocked by LSI, |24V| 309 | 761 | 265 | 623 | 140 | 62 | 175 | 657 | 157.6 | 360

LCD disabled 3V | 315 | 7.81 | 27 635 | 144 | 65 | 179 | 672 | 1606 | 367
36V| 34 |805| 277 | 652 | 147 | 71 | 187 | 69.0 | 1649 | 376
18V | 298 | 731 | 255 60 135 | 55 | 16.8 | 65.1 | 155.8 | 355

RTC clocked by LS|, |24V | 308 | 746 | 258 | 60.7 | 137 | 58 | 171 | 663 | 1582 | 360

3
LCD enabled® 3V | 323 | 763 | 264 | 621 | 141 62 | 175 | 676 | 161.4 | 367
Supply currentin
Iop,_ALL(Stop2 Stor:)p 2ymOcle 36V | 347 | 795 | 271 | 636 | 144 | 658 | 183 | 695 | 1655 | 376 A
with RTC) | e16 enabled 18V| 293 | 722 | 257 | 60.7 | 1356 | - - - - -

RTC clocked by LSE |24V | 31 | 738 | 261 | 611 | 1375 - - - - -

bypassed at

32768Hz,LCD disabled 3V 3.3 7.51 26.4 62.1 140.5 - - - - -
36V | 348 | 787 | 271 | 636 | 1435| - - - - -
18V | 2.86 | 7.08 | 252 | 604 - - - - - -

RTC clocked by LSE

quartz® 24V | 301 | 716 | 255 | 60.9 - - - - - -

in low drive mode, 3V | 318 | 725 | 258 | 61.8 - - - - - -

LCD disabled
36V | 331|754 | 265 | 632 - - - - - -

XX96¥1ZEINLS
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Electrical characteristics

Note: For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.
Figure 23. Typical application with an 8 MHz crystal
Resonator with integrated
capacitors
. Cu
P 0SC_IN o
I I I: Bias |>
: * 8MHz controlled
_,_'-_.." = : resonator Re gain
g ‘ II i .
e AR Rex (D LrIOSC_OUT
CLZ
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 57. 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 57. LSE oscillator characteristics (f_sg = 32.768 kHz)(")
Symbol Parameter Conditions®? Min | Typ | Max | Unit
LSEDRV[1:0] = 00 s |
Low drive capability
LSEDRV[1:0] = 01 C a5 |
Medium low drive capability
lppsg) | LSE current consumption nA
LSEDRV[1:0] = 10 ) 500 )
Medium high drive capability
LSEDRV[1:0] = 11 ~leso | -
High drive capability
LSEDRV[1:0] = 00 ) _ | os
Low drive capability ’
LSEDRV[1:0] = 01
. . o - - 0.75
Maximum critical crystal | Medium low drive capability
GMeritmax MAV
gm LSEDRV[1:0] = 10 ) ) 17
Medium high drive capability ’
LSEDRV[1:0] = 11 ) R P
High drive capability ’
tSU(LSE)(3) Startup time Vpp is stabilized - 2 - s
1S7 DoclD029173 Rev 1 151/262
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6.3.11
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EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 65. They are based on the EMS levels and classes
defined in application note AN1709.

Table 65. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Voltage limits to be applied on any I/0 pin Vop =33V, Tq = +25°C,

VFESD . . . fHCLK =80 MHZ, 2B
to induce a functional disturbance conforming to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp =3.3V, Tp = +25 °C,

Verrg | applied through 100 pF on Vpp and Vgs | fyck = 80 MHz, 5A
pins to induce a functional disturbance conforming to IEC 61000-4-4

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e Unexpected reset

e  Critical Data corruption (control registers...)

3
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Table 72. I/O AC characteristics(1)(2) (continued)

Speed | Symbol Parameter Conditions Min Max Unit
C=50 pF, 2.7 V<Vpp0x<3.6 V - 50
C=50 pF, 1.62 V<Vpp0x<2.7 V - 25
C=50 pF, 1.08 V<Vppox=1.62 V - 5
Fmax | Maximum frequency MHz
C=10 pF, 2.7 V<Vpp0x<3.6 V - 10003
C=10 pF, 1.62 V<Vpppx=2.7 V - 375
10 C=10 pF, 1.08 VSVDD|OXS162 V - 5
C=50 pF, 2.7 V<Vpp0x<3.6 V - 5.8
C=50 pF, 1.62 V<Vpp0x=2.7 V - 11
C=50 pF, 1.08 V=V <1.62V - 28
Tr/Tf | Output rise and fall time DDIOx ns
C=10 pF, 1.08 VSVDD|OXS162 V - 12
C=30 pF, 2.7 V<Vppox<3.6 V - 1200
C=30 pF, 1.62 V<Vppox=2.7 V - 50
C=30 pF, 1.08 V<Vppox=1.62 V - 10
Fmax | Maximum frequency 3 MHz
C=10 pF, 2.7 VEVpp0x<3.6 V - 1801
11 C=10 pF, 1.62 V=Vpppx=2.7 V - 75
C=10 pF, 1.08 VSVDD|OXS162 V - 10
C=30 pF, 2.7 V=Vpppx<3.6 V - 3.3
Tr/Tf | Output rise and fall time C=30 pF, 1.62 V=Vpp0x£2.7 V - 6 ns
C=30 pF, 1.08 V<Vppox=1.62 V - 16
Fmax | Maximum frequency - 1 MHz
Tf Output fall time(4) - 5 ns

1. The I/O speed is configured using the OSPEEDRY][1:0] bits. The Fm+ mode is configured in the SYSCFG_CFGR1 register.
Refer to the RM0351 reference manual for a description of GPIO Port configuration register.

2. Guaranteed by design.
This value represents the I/O capability but the maximum system frequency is limited to 80 MHz.

4. The fall time is defined between 70% and 30% of the output waveform accordingly to I2C specification.

3
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SPI characteristics

Unless otherwise specified, the parameters given in Table 95 for SPI are derived from tests
performed under the ambient temperature, fpc| kx frequency and supply voltage conditions
summarized in Table 22: General operating conditions.

e  Output speed is set to OSPEEDRYy[1:0] = 11
e Capacitive load C = 30 pF
e  Measurement points are done at CMOS levels: 0.5 x Vpp

Refer to Section 6.3.14: /O port characteristics for more details on the input/output alternate
function characteristics (NSS, SCK, MOSI, MISO for SPI).

Table 95. SPI characteristics(1)

Symbol Parameter Conditions Min Typ Max Unit
Master mode receiver/full duplex
27V <Vpp<36V 40
Voltage Range 1
Master mode receiver/full duplex
1.71V <Vpp<36V 16
Voltage Range 1
Master mode transmitter
1.71V<Vpp<36V 40
Voltage Range 1
fsck Slave mode receiver
Meson) SPI clock frequency 171V <Vpp <36V - - 40 MHz
Voltage Range 1
Slave mode transmitter/full duplex
27V<Vpp<3.6V 312)
Voltage Range 1
Slave mode transmitter/full duplex
1.71V<Vpp<3.6V 18.5(2)
Voltage Range 1
Voltage Range 2 13
1.08 V < Vppo2 < 1.32 V) 8
tsuinss) | NSS setup time Slave mode, SPI prescaler = 2 4xTpcLk - - ns
thnss) | NSS hold time Slave mode, SPI prescaler = 2 2%TpcLK - - ns
"Ww(SCKH) | SCK high and low time | Master mode Teok2 | Teeik | Trolk*2 | ns
tw(sckL)
tsumi Master mode 1 - -
suMb Data input setup time ns
tsu(sny Slave mode 1.5 - -
thowiny Master mode 5 - -
Data input hold time ns
th(siy Slave mode 1.5 - -
taso) | Data output access time | Slave mode 9 - 34 ns
tyisso) | Data output disable time | Slave mode 9 - 16 ns
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Quad SPI characteristics

Unless otherwise specified, the parameters given in Table 96 and Table 97 for Quad SPI
are derived from tests performed under the ambient temperature, fayg frequency and Vpp

supply voltage conditions summarized in Table 22: General operating conditions, with the
following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 11

e Capacitive load C = 15 or 20 pF

e  Measurement points are done at CMOS levels: 0.5 x Vpp

Refer to Section 6.3.14: /0O port characteristics for more details on the input/output alternate
function characteristics.

Table 96. Quad SPI characteristics in SDR mode(?)

Symbol Parameter Conditions Min Typ Max Unit
1.71V < VDD< 3.6 V, CLOAD =20 pF 40
Voltage Range 1
1.71 V<VDD< 3.6 V, CLOAD= 15 pF 48
Fek Quad SPI clock Voltage Range 1 MHz
hck) |frequency 2.7V <Vpp< 3.6V, CLopp = 15 pF ) ) 50
Voltage Range 1
171V<VDD<36VCLOAD=20 pF 26
Voltage Range 2
tw(ckH i tcky/2 - | teky/2+1
w(CKH) g\lljvat(iin?:l clock highand FAHBCLK= 48 MHz, presc=0 (CKY) (CK)
tw(ckL) teky2-1 | - tcky2
Voltage Range 1 1.5 - -
tsny Data input setup time
Voltage Range 2 3.5 - -
Voltage Range 1 4 - -
thany Data input hold time ns
Voltage Range 2 6.5 - -
Voltage Range 1 - 1 1.5
t Data output valid time
vioun) Voltage Range 2 - 3 5
Voltage Range 1 0 - -
thoout) | Data output hold time
Voltage Range 2 0 - -
1. Guaranteed by characterization results.
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1. CL=30 pF.

2. Guaranteed by characterization results.

Table 109. Asynchronous multiplexed PSRAM/NOR write-NWAIT timings(1(2)

Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time gTHCLK_ 1 9THCLK+ 1
tW(NWE) FMC_NWE low time 7THCLK- 0.5 7THCLK+ 0.5 ns
tSU(NWA|T_NE) FMC_NWA'T valid before FMC_NEX hlgh 6THCLK+ 2 -
th(NE_NWA|T) FMC_NEX hold time after FMC_NWA'T invalid 4THCLK_ 1 -
1. CL=30 pF.

2. Guaranteed by characterization results.

Synchronous waveforms and timings

Figure 47 through Figure 50 represent synchronous waveforms and Table 110
through Table 113 provide the corresponding timings. The results shown in these
tables are obtained with the following FMC configuration:

e  BurstAccessMode = FMC_BurstAccessMode Enable

e  MemoryType = FMC_MemoryType CRAM

e  WriteBurst = FMC_WriteBurst_Enable

e CLKDivision = 1

e Datalatency = 1 for NOR Flash; DataLatency = 0 for PSRAM

In all timing tables, the Ty k is the HCLK clock period.

3
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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 68. UFBGA132 marking (package top view)

Product identification”

—

STM32L

\

49LAGIE

[¢—1— Date code

Ball A1 indentifier \\,. ‘,’ O A

— Revision code

MSv42203V1

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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Table 125. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat 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 70. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat
recommended footprint
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1. Dimensions are expressed in millimeters.

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.
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LQFP64 package information

Figure 76. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package outline
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Drawing is not to scale.

Table 128. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat
package mechanical data

millimeters inches(!
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 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 -
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Revision history

Table 131. Document revision history

Date

Revision

Changes

22-Feb-2017

1

Initial release.
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