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Description STM32L486xx

Figure 1. STM32L486xx block diagram
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Functional overview STM32L486xx

Table 5. Functionalities depending on the working mode(?)

Stop 0/1 Stop 2 Standby |Shutdown
2 2 2 2
Low- | Low- S 5 S =
Peripheral Run Sleep | power | power § § § § VBAT
run sleep - o - © - o - o
o o o o
=} = =} =
$ < £ <
(1} © © ©
= = = =
CPU Y - Y - - - - - - - - = -
Flash memory @ @ @) @) ) i i i i i i i i
(1 MB) 0] (0] 0] 0]
SRAM1 (96 KB) Y Y® Y YO |y - |y - - - - - .
SRAM2 (32 KB) Y Y®©) Y Y |y - |y - |o¥W . - - _
FSMC (0] o 0] (0] - - - = - = - - -
Quad SPI (0] ) 0] (0] - - - - - = - - -
Backup Registers Y Y Y Y Y - Y - Y - Y - Y
Brown-out reset
(BOR) Y Y Y Y Y Y Y Y Y Y - - -
Programmable
Voltage Detector (6] O (6] (6] 0 (@) (0] (0] - - - - -
(PVD)
Peripheral Voltage
Monitor (PVMx; (0] (@] (0] (e} (@] O (e} (0] - - - - -
x=1,2,3,4)
DMA (0] O 0] (0] - - - = - - - - -
High Speed Internal ) i 5) i i i i i i
(HSI16) © © o o
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External (HSE) o o 0 0 B } ) . - ; - - -
Low Speed Internal
(LSI) (0] O (0] (0] O - (0] - (0] - - - -
Low Speed External
(LSE) (0] O 0] (0] O - (0] - 0] - (0] - o
Multi-Speed Internal
(MS) (0] 0] (0] (0] - - - = - = - - -
Clock Security
System (CSS) © © © O |- |- -
Clock Security
System on LSE o o 0 0 o 0 0 0 o 0 B B -
RTC / Auto wakeup (0] O 0] (0] O (0] (0] (0] 0] (0] (0] (0] O
Number of RTC 3 3 3 3 |3 o|3 o|3 o3 o] 3
Tamper pins
LCD (0] O 0] (0] O (@) (0] (@) - - - - -
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STM32L486xx

Functional overview

Table 5. Functionalities depending on the working mode(") (continued)
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Functional overview STM32L486xx

34/233

interrupt is generated if enabled. LSE failure can also be detected and generated an
interrupt.
e  Clock-out capability:
— MCO: microcontroller clock output: it outputs one of the internal clocks for
external use by the application
— LSCO: low speed clock output: it outputs LS| or LSE in all low-power modes
(except VBAT).

Several prescalers allow to configure 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 80 MHz.

3
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STM32L486xx Functional overview

3.19

3.20

Note:

3

All comparators can wake up from Stop mode, generate interrupts and breaks for the timers
and can be also combined into a window comparator.

Operational amplifier (OPAMP)

The STM32L486xx embeds two operational amplifiers with external or internal follower
routing and PGA capability.

The operational amplifier features:

e  Low input bias current

e Low offset voltage

e Low-power mode

¢ Rail-to-rail input

Touch sensing controller (TSC)

The touch sensing controller provides a simple solution for adding capacitive sensing
functionality to any application. Capacitive sensing technology is able to detect finger
presence near an electrode 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.

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.

The main features of the touch sensing controller are the following:

e Proven and robust surface charge transfer acquisition principle

e  Supports up to 24 capacitive sensing channels

e Up to 3 capacitive sensing channels can be acquired in parallel offering a very good
response time

e  Spread spectrum feature to improve system robustness in noisy environments

e Full hardware management of the charge transfer acquisition sequence

e Programmable charge transfer frequency

e  Programmable sampling capacitor I/O pin

e  Programmable channel I/O pin

e  Programmable max count value to avoid long acquisition when a channel is faulty
e Dedicated end of acquisition and max count error flags with interrupt capability

e  One sampling capacitor for up to 3 capacitive sensing channels to reduce the system
components

e  Compatible with proximity, touchkey, linear and rotary touch sensor implementation
e Designed to operate with STMTouch touch sensing firmware library

The number of capacitive sensing channels is dependent on the size of the packages and
subject to I/O availability.
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Functional overview

Table 10. Timer feature comparison (continued)

DMA Capture/
. - Counter Counter | Prescaler Complementary
Timer type Timer . request compare
resolution type factor X outputs
generation | channels
Any integer
GS:‘GJ:L TIM16, TIM17 | 16-bit Up between 1 Yes 1 1
pup and 65536
Any integer
Basic TIM6, TIM7 16-bit Up between 1 Yes 0 No
and 65536
3.25.1 Advanced-control timer (TIM1, TIM8)

3

The advanced-control timer can each be seen as a three-phase PWM multiplexed on 6
channels. They have complementary PWM outputs with programmable inserted dead-
times. They can also be seen as complete general-purpose timers. The 4 independent

channels can

be used for:

e Input capture
e  Output compare
e PWM generation (edge or center-aligned modes) with full modulation capability (O-

100%)

e  One-pulse mode output

In debug mode, the advanced-control timer counter can be frozen and the PWM outputs

disabled to turn off any power switches driven by these outputs.

Many features are shared with those of the general-purpose TIMx timers (described in
Section 3.25.2) using the same architecture, so the advanced-control timers can work
together with the TIMx timers via the Timer Link feature for synchronization or event

chaining.
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Table 17. Alternate function AF8 to AF15 (for AF0 to AF7 see Table 16) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UART4, SDMMC1, COMP1, TIM2, TIM15,
UARTS, CAN1, TSC |OTG_FS, QUADSPI LCD COMP2, FMC, SAI1, SAI2 |TIM16,TIM17, | EVENTOUT
LPUART1 SWPMI1 LPTIM2
PHO - - - - - - - EVENTOUT
Port H
PH1 - - - - - - - EVENTOUT

XX98¥1ZENLS
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STM32L486xx

Electrical characteristics

6.1.7 Current consumption measurement

Figure 14. Current consumption measurement scheme
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6.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 19: Voltage characteristics,
Table 20: Current characteristics and Table 21: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for

extended periods may affect device reliability.

Table 19. Voltage characteristics(!)

Symbol Ratings Min Max Unit
External main supply voltage (including
Vv -V -0.3 4.0 \Y
DDX™SS | Vpp, Vopas Vopioz: Voouse: Vico: Vear)
, min (Vpp. Vbpa. Vopjgz: Vbbuss:
Input voltage on FT_xxx pins Vgg-0.3
p g XX p ss Viog) + 4009
V|N(2) Input voltage on TT_xx pins Vgs-0.3 4.0 Vv
Input voltage on BOOTO pin Vss 9.0
Input voltage on any other pins Vgs-0.3 4.0
Variations between different Vppx power )
IAVop«l pins of the same domain 50 mV
Variations between all the different ground
VssxVssl | pins(®) 9 - 50 mV

1. All main power (Vpp, Vppa: Vbpio2: Vobuss: Vico: Vear) and ground (Vgg, Vssa) pins must always be connected to the
external power supply, in the permitted range.

S74
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Table 35. Current consumption in Stop 1 mode

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 | 659 | 247 | 927 | 208 | 437 16 62 | 232 | 520 | 1093
LCD 24V | 665 | 248 | 929 | 209 | 439 17 62 | 232 | 523 | 1098
) disabled
Supply current isable 3V | 665 | 249 | 93.3 | 210 | 442 17 62 | 233 | 525 | 1105
in Stop 1 36V | 6.70 | 251 | 93.8 | 212 | 447 17 63 | 235 | 530 | 1118
Ipp (Stop 1) mode HA
de, LCD 18V | 700 | 252 | 97.2 | 219 | 461 18 63 | 243 | 548 | 1153
RTC disabled enabled? | 24V | 7.14 | 254 | 975 | 220 | 463 | 18 | 64 | 244 | 550 | 1158
clocked by 3V | 724 | 257 | 97.7 | 221 465 18 64 244 | 553 | 1163
LSl 36V | 736 | 26.1 | 98.7 | 223 | 471 | 18 | 65 | 247 | 558 | 1178
18V | 6.88 | 25.0 | 93.1 | 209 | 439 17 63 | 233 | 523 | 1098
LCD 24V | 7.02 | 252 | 93.7 | 210 | 441 18 63 | 234 | 525 | 1103
disabled 3V | 712 | 254 | 942 | 212 | 444 18 64 | 236 | 530 | 1110
RTC clocked by 36V | 725 | 257 | 952 | 214 | 449 18 64 | 238 | 535 | 1123
LSI 18V | 701 | 2611 | 99.0 | 223 | 467 18 65 | 248 | 558 | 1168
LCD 24V | 714 | 263 | 996 | 225 | 470 18 66 | 249 | 563 | 1175
)
Supply current enabled 3V | 731 | 266 | 100.0| 226 | 474 18 67 250 | 565 | 1185
Ipp (Stop 1 |in stop 1 36V | 741 | 26.9 [102.0] 229 | 480 19 67 | 255 | 573 | 1200 A
with RTC) | mode, 1.8V | 691 | 252 | 934 | 210 440 17 63 234 | 525 | 1100 H
RTC enabled fSTE S}'/%‘;';ii:y LCD 24V | 704 | 253 | 942 | 211 | 443 | 18 | 63 | 236 | 528 | 1108
at 32768 Hz disabled 3V | 719 | 257 | 950 | 212 | 446 | 18 | 64 | 238 | 530 | 1115
36V | 797 | 260 | 96.1 | 215 | 451 20 65 | 240 | 538 | 1128
18V | 6.85 | 25.0 | 93.0 | 208.3 - 17 63 | 233 | 521 -
E;-IS ghzc:fg)?: LCD 24V | 694 | 251 | 932 | 2093 | - 17 | 63 | 233 | 523 | -
low drive mode | disabled 3V | 710 | 252 | 936 | 2103 | - 18 | 63 | 234 | 526 -
36V | 734 | 254 | 941 | 2123 - 18 64 | 235 | 531 -

XX98¥1ZENLS

so1)slI9)orIRYD [BO14}O9]]



STM32L486xx Electrical characteristics

Multi-speed internal (MSI) RC oscillator

Table 49. MSI oscillator characteristics("

Symbol Parameter Conditions Min Typ Max | Unit
Range 0 99 100 101
Range 1 198 200 202
kHz
Range 2 396 400 404
Range 3 792 800 808
Range 4 0.99 1 1.01
Range 5 1.98 2 2.02
MSI mode
Range 6 3.96 4 4.04
Range 7 7.92 8 8.08
MHz
Range 8 15.8 16 16.16
Range 9 23.8 24 244
MSI frequency Range 10 317 32 32.32
after factory Range 11 475 48 48.48
fmsi calibration, done
at Vpp=3 V and Range 0 - 98.304 -
Ta=30°C Range 1 - 196.608 -
kHz
Range 2 - 393.216 -
Range 3 - 786.432 -
Range 4 - 1.016 -
PLL mode |Range 5 - 1.999 -
XTAL=
32.768 kHz | Range 6 - 3.998 -
Range 7 - 7.995 -
MHz
Range 8 - 15.991 -
Range 9 - 23.986 -
Range 10 - 32.014 -
Range 11 - 48.005 -
MSI oscillator Tp=-0t0 85°C -3.5 - 3
Atemp(MSH@) | frequency drift MSI mode - %
over temperature Ta=-401t0 125 °C -8 - 6
1S7 DoclD025977 Rev 5 135/233




Electrical characteristics STM32L486xx

Table 69. ADC accuracy - limited test conditions 4(1(2()

Sg:;- Parameter Conditions® Min | Typ | Max | Unit
Single Fast channel (max speed) | - 5 | 54
Total ended Slow channel (max speed)| - | 4 | 5
ET |unadjusted
error ) | Fast channel (max speed) | - 4 5
Differential
Slow channel (max speed) | - | 3.5 | 4.5
Single Fast channel (max speed) | - 2 4
o | Offset ended Slow channel (max speed) | - 2 | 4
error Fast channel (max speed) | - 2 |35
Differential
Slow channel (max speed) | - 2 | 35
Single Fast channel (max speed) | - 4 |45
ended Slow channel (max speed) | - 4 |45
EG |Gain error LSB
Fast channel (max speed) | - 3 4
Differential
Slow channel (max speed) | - 3 4
Single Fast channel (max speed) | - 1115
Differential ended Slow channel (max speed) | - 1115
ED |linearity
error ADC clock frequency < ] | Fast channel (max speed) | - 1112
26 MHz Differential
’ Slow channel (max speed) | - 1 1.2
1.65V< VDDA = VREF+ <
36V, Single Fast channel (maxspeed) | - | 25| 3
Integral Voltage scaling Range 2 | ended Slow channel (max speed) | - |25 | 3
EL |linearity
error ] | Fast channel (max speed) | - 2 |25
Differential
Slow channel (max speed) | - 2 |25
Single Fast channel (max speed) | 10.210.5| -
Effective ended Slow channel (max speed) [ 10.2|10.5| -
ENOB | number of bits
bits Fast channel (max speed) | 10.6 (10.7| -
Differential
Slow channel (max speed) | 10.6 | 10.7 | -
. Single Fast channel (max speed) | 63 | 65 | -
Signal-to- ended
SINAD | noise and Slow channel (max speed) | 63 | 65 | -
dis'tortion Fast channel (max speed) | 65 | 66 | -
ratio Differential
Slow channel (max speed) | 65 | 66 -
dB
Single Fast channel (max speed) | 64 | 65 -
SNR | Signakto- ended Slow channel (max speed) | 64 | 65 | -
noise ratio Fast channel (max speed) | 66 | 67 | -
Differential
Slow channel (max speed) | 66 | 67 -
162/233 DoclD025977 Rev 5 Kys




STM32L486xx Electrical characteristics

Table 69. ADC accuracy - limited test conditions 4(M2)3) (continued)

Sg:r Parameter Conditions(®) Min | Typ | Max | Unit
ADC clock frequency < Single Fast channel (max speed) | - | -71 | -69
Total 26 MHz, ended Slow channel (max speed) | - | -71 | -69
THD |harmonic |1.65V <Vppp = VREF+ < dB
distortion |3.6V, ) | Fast channel (max speed) | - | -73 | -72
) Differential
Voltage scaling Range 2 Slow channel (max speed) | - | -73 | -72

Guaranteed by design.
2. ADC DC accuracy values are measured after internal calibration.

ADC accuracy vs. negative Injection Current: Injecting negative current on any analog input pins should be avoided as this
significantly reduces the accuracy of the conversion being performed on another analog input. It is recommended to add a
Schottky diode (pin to ground) to analog pins which may potentially inject negative current.

4. The I/O analog switch voltage booster is enable when Vppa < 2.4 V (BOOSTEN = 1 in the SYSCFG_CFGR1 when
Vppa < 2.4 V). It is disable when Vppa = 2.4 V. No oversampling.

3
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Electrical characteristics

STM32L486xx

Table 72. VREFBUF characteristics(!) (continued)

Symbol Parameter Conditions Min Typ Max Unit
ooa(VREF | YREFBUF hoaa = 0 WA - 16 25

DDQUF) consumption | lioaq = 500 pA - 18 30 WA
fomVooa — [| — —4mA - 35 50

1. Guaranteed by design, unless otherwise specified.

2. In degraded mode, the voltage reference buffer can not maintain accurately the output voltage which will follow (Vppa -
drop voltage).

Guaranteed by test in production.

The capacitive load must include a 100 nF capacitor in order to cut-off the high frequency noise.

To correctly control the VREFBUF inrush current during start-up phase and scaling change, the Vppp voltage should be in
the range [2.4 V to 3.6 V] and [2.8 V to 3.6 V] respectively for Vgg = 0 and Vrg = 1.

170/233
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Electrical characteristics

STM32L486xx

6.3.25 DFSDM characteristics
Unless otherwise specified, the parameters given in Table 79 for DFSDM are derived from
tests performed under the ambient temperature, faopgs frequency and Vpp supply voltage
conditions summarized in Table 22: General operating conditions.
e  Output speed is set to OSPEEDRy[1:0] = 10
e Capacitive load C = 30 pF
e  Measurement points are done at CMOS levels: 0.5 x VDD
Refer to Section 6.3.14: I/0O port characteristics for more details on the input/output alternate
function characteristics (DFSDM1_CKINy, DFSDM1_DATINy, DFSDM1_CKOUT for
DFSDM).
Table 79. DFSDM characteristics(!)
Symbol Parameter Conditions Min Typ Max Unit
forspmcLk | DFSDM clock - - - fsyscik
fekiN Input clock o 20 MHz
SPI mode (SITP[1:0] = 01 - -
(1/Tckin) | frequency (SITPLT:01 = 01) (forspmeLk/4)
Output clock
fekout freqFL)Jency i i i 20 MHz
Output clock
DuCyckout |frequency - 45 50 55 %
duty cycle
¢ Input clock SPI mode (SITP[1:0] = 01),
twh(CK'N> high and low | External clock mode Tokin2-0.5 | Texin/2 -
WI(CKIN) | time (SPICKSEL[1:0] = 0)
. SPI mode (SITP[1:0]=01),
tsu sD:tt: ”tjig:g External clock mode 0 - -
P (SPICKSEL[1:0] = 0)
-0l= ns
Data input SPI mode (SITP[1:0]=01),
th hold time External clock mode 2 - -
(SPICKSEL[1:0] = 0)
Manche§ter E/Ianchester mode (SITP[1:0] (CKOUT
T data period =10o0r 1), DIV+1) ) (2 x CKOUTDIV)
Manchester | (recovered | Internal clock mode T X x TDESDMCLK
clock period) | (SPICKSEL[1:0] # 0) DFSDMCLK

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

178/233
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6.3.26

3

Figure 16: DFSDM timing diagram
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Timer characteristics

The parameters given in the following tables are guaranteed by design.

Refer to Section 6.3.14: I/O port characteristics for details on the input/output alternate
function characteristics (output compare, input capture, external clock, PWM output).
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SPI characteristics

Unless otherwise specified, the parameters given in Table 84 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 84. SPI characteristics(1)

Symbol Parameter Conditions Min Typ Max Unit
Master mode receiver/full duplex
27<Vpp<36V 24
Voltage Range 1
Master mode receiver/full duplex
1.71<Vpp<3.6V 13
Voltage Range 1
Master mode transmitter
1.71<Vpp<36V 40
Voltage Range 1
fsck Slave mode receiver
tgsck) SPI clock frequency 1.71<Vpp<3.6V - - 40 MHz
Voltage Range 1
Slave mode transmitter/full duplex
27<Vpp<36V 26(2)
Voltage Range 1
Slave mode transmitter/full duplex
1.71<Vpp < 3.6 V 16(2)
Voltage Range 1
Voltage Range 2 13
1.08 < Vppjoz < 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 3.5 - -
suMb Data input setup time ns
tsu(siy Slave mode 3 - -
thowiny Master mode 6.5 - -
Data input hold time ns
th(siy Slave mode 3 - -
taso) | Data output access time | Slave mode 9 - 36 ns
tyisso) | Data output disable time | Slave mode 9 - 16 ns
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Figure 34. SAl slave timing waveforms
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SDMMC characteristics

Unless otherwise specified, the parameters given in Table 88 for SDIO are derived from
tests performed under the ambient temperature, fpc| kx 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 = 30 pF

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

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

Table 88. SD / MMC dynamic characteristics, Vpp=2.7 V to 3.6 V(1)

Symbol Parameter Conditions | Min | Typ | Max | Unit
fop Clock frequency in data transfer mode - 0 - 50 | MHz
- SDIO_CK/fPCLK2 frequency ratio - - - 4/3 -
tw(ckL) Clock low time fop=50MHz | 8 10 - ns
tyw(ckH) Clock high time fop=50MHz | 8 10 - ns
CMD, D inputs (referenced to CK) in MMC and SD HS mode
tisu Input setup time HS fop=50MHz | 2 - - ns
tiH Input hold time HS fop =50 MHz | 4.5 - - ns
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS fpp = 50 MHz - 12 14 ns
ton Output hold time HS fop=50MHz | 9 - - ns
CMD, D inputs (referenced to CK) in SD default mode
tisup Input setup time SD fop=50MHz | 2 - - ns
tiHD Input hold time SD fop =50 MHz | 4.5 - - ns
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Table 94. Asynchronous non-multiplexed SRAM/PSRAM/NOR write-NWAIT
timings“)(z)
Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 8ThoLk*0.5 | 8ThoLk+0.5
tw(NWE) FMC_NWE low time 6TheLk-0-5 | 6ThoLk+0.5
tsuwaIT NE) | FMC_NWAIT valid before FMC_NEX high 6ThoLkt2 - e
thne_NwaiT) | FMC_NEX hold time after FMC_NWAIT invalid 4Tholkt2 -
1. CL =30 pF.
2. Guaranteed by characterization results.
Figure 39. Asynchronous multiplexed PSRAM/NOR read waveforms
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< tv(A_NE) le——— tsu(Data_NGE)—»{«» th(Data_NOE)
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Figure 57. LQFP100 marking (package top view)
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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 110. WLCSP72 - 72-ball, 4.4084 x 3.7594 mm, 0.4 mm pitch wafer level chip
scale
package mechanical data (continued)

millimeters inches(!
Symbol
Min Typ Max Min Typ Max
G - 0.2797 - - 0.0110 -
aaa - 0.100 - - 0.0039 -
bbb - 0.100 - - 0.0039 -
cce - 0.100 - - 0.0039 -
ddd - 0.050 - - 0.0020 -
eee - 0.050 - - 0.0020 -

1. Values in inches are converted from mm and rounded to 4 decimal digits.
2. Back side coating

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

Figure 59. WLCSP72 - 72-ball, 4.4084 x 3.7594 mm, 0.4 mm pitch wafer level
chip scale package recommended footprint
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Table 111. WLCSP72 recommended PCB design rules (0.4 mm pitch BGA)

Dimension Recommended values
Pitch 0.4 mm
Dpad 0.225 mm
0.290 mm typ. (depends on the solder mask
Dsm . .
registration tolerance)
Stencil opening 0.250 mm
Stencil thickness 0.100 mm
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