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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

120MHz

CANbus, EBI/EMI, I2C, IrDA, LINbus, MMC/SD, SAl, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
112

1MB (1M x 8)

FLASH

640K x 8

1.71V ~ 3.6V

A/D 16x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

169-UFBGA

169-UFBGA (7x7)
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STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

— 12-bit ADC 5 Msps, up to 16-bit with — 6x USARTSs (ISO 7816, LIN, IrDA, modem)
hardware oversampling, 200 uA/Msps — 3x SPIs (5x SPIs with the dual OctoSP!I)
— 2x 12-bit DAC, low-power sample and hold — CAN (2.0B Active) and SDMMC

— 2x operational amplifiers with built-in PGA
— 2x ultra-low-power comparators

e 14-channel DMA controller

e True random number generator
e 20x communication interfaces

— USB OTG 2.0 full-speed, LPM and BCD
— 2x SAls (serial audio interface)
— 4x12C FM+(1 Mbit/s), SMBus/PMBus

e CRC calculation unit, 96-bit unique 1D

e 8-to 14-bit camera interface up to 32 MHz
(black and white) or 10 MHz (color)

e Development support: serial wire debug
(SWD), JTAG, Embedded Trace Macrocell

(ETM)
Table 1. Device summary
Reference Part numbers
STM32L4R5xx STM32L4R5VI, STM32L4R5Ql, STM32L4R5ZI1, STM32L4R5Al, STM32L4R5AG,
STM32L4R5QG, STM32L4R5VG, STM32L4R5Z2G
STM32L4R7xx STM32L4R7VI, STM32L4R7ZIl, STM32L4R7Al
STM32L4R9VI, STM32L4R9ZI, STM32L4R9Al, STM32L4R9AG, STM32L4R9VG,
STM32L4ROxx STM32L4R9ZG
2/310 DS12023 Rev 4 ‘Yl




STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

Functional overview

3.6 Multi-AHB bus matrix

The 32-bit multi-AHB bus matrix interconnects all the masters (CPU, DMAs, DMA2D,
SDMMC1, LCD-TFT and GFXMMU) and the slaves (Flash memory, RAM, FMC, OctoSPI,
AHB and APB peripherals). It also ensures a seamless and efficient operation even when
several high-speed peripherals work simultaneously.

Figure 2. Multi-AHB bus matrix
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3.7 Firewall

These devices embed a firewall which protects code sensitive and secure data from any

access performed by a code executed outside of the protected areas.

Each illegal access generates a reset which kills immediately the detected intrusion.

3
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Functional overview STM32L4R5xx, STM32L4R7xx and STM32L4R9xx
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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 LSI 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 120 MHz.

3
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STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

Functional overview

Table 10. Timer feature comparison

DMA Capture/
. . Counter Counter | Prescaler Complementary
Timer type Timer . request compare
resolution type factor X outputs
generation | channels
Any integer
Ag‘é?]?rf)‘fd TIM1, TIM8 16-bit lpr’ ggm' between 1 Yes 4 3
P and 65536
Any integer
Gjr”e;:‘('e TIM2, TIM5 32-bit L:Jp’ /32"\/‘;:' between 1 Yes 4 No
pup P and 65536
Any integer
Gjr”e(::é TIM3, TIM4 16-bit lpr’ ggm' between 1 Yes 4 No
purp P and 65536
Any integer
Gjr”e;:‘('e TIM15 16-bit Up between 1 Yes 2 1
pup and 65536
Any integer
Gﬁfe;:é TIM16, TIM17 | 16-bit Up between 1 Yes 1 1
purp and 65536
Any integer
Basic TIM6, TIM7 16-bit Up between 1 Yes 0 No
and 65536
3.30.1 Advanced-control timer (TIM1, TIM8)

3

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

The four independent channels can be used for:

e Input capture
e  Output compare
e  PWM generation (edge or center-aligned modes) with full modulation capability (0-

100%)

e  One-pulse mode output

In debug mode, the advanced-control timer counter can be frozen and the PWM outputs
disabled in order to turn off any power switches driven by these outputs.

Many features are shared with the general-purpose TIMx timers (described in
Section 3.30.2) 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.

DS12023 Rev 4
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Functional overview

3.37

60/310

e Up to 16 slots available with configurable size and with the possibility to select which

ones are active in the audio frame.
e Number of bits by frame may be configurable.
e Frame synchronization active level configurable (offset, bit length, level).
e  First active bit position in the slot is configurable.
e LSB first or MSB first for data transfer.
e  Mute mode.
e  Stereo/Mono audio frame capability.
e  Communication clock strobing edge configurable (SCK).
e  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.
e Interruption sources when enabled:
—  Errors.
—  FIFO requests.

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

Table 13. SAl implementation

STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

SAl features(") SAI1 SAI2
128, LSB or MSB-justified, PCM/DSP, TDM, AC’97 X X
Mute mode X X
Stereo/Mono audio frame capability. X X
16 slots X X
Data size configurable: 8-, 10-, 16-, 20-, 24-, 32-bit X X
FIFO size X (8 Word) X (8 Word)
SPDIF X X
PDM X -

1. X: supported

Controller area network (CAN)

The CAN is compliant with the 2.0A and B (active) specifications with a bit rate of up to
1 Mbit/s. They can receive and transmit standard frames with 11-bit identifiers as well as

extended frames with 29-bit identifiers. The CAN has three transmit mailboxes, two receive
FIFOS with three stages and 28 shared scalable filter banks (all of them can be used even if
one CAN is used). 256 bytes of SRAM are allocated.

3
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STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

Pinouts and pin description

Figure 12. STM32L4R5xx and STM32L4R7xx LQFP144 pinout(!
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The above figure shows the package top view.

1.
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Table 15. STM32L4Rxxx pin definitions (continued)

Pin number
STM32L4R5xxx, STM32L4R7xxx STM32L4R9xxx ’g @ 2
o ® 2 g
7] n Q. o 3 Q c
7] € o o b » =
£ < 3 = @ < S ¥ | @ sE | 2| 3 ] 2 2
(=3 = o~ = < < (7 © o < < 0 < © - ] o ) ©
e‘””wI:EQ"'SS"q'E"-EgE‘"Z 5 s
o | & | T || |5 |8 g o | o é T | » 5 i~ o = =]
L2l |50 |3 |l |5 | a|s|C|m 2 = 8 5
Sl |la|a |9 2|3 |9 |9 | |&|2|L £ = ]
o i = (91|53 S| |®]53 = < <
@ - 5 2
- RTC_TAMP1/RT
7 C1 C1 7 7 D11 | E1 E1 7 7 E4 | D11 | D11 | E1 PC13 | I/O FT M EVENTOUT C_TS/RTC_OUT
@ JWKUP2
PC14-
0SC32 M
8 D1 D1 8 8 E11 | F1 F1 8 8 D1 | E11 | E11 | F1 IN 110 FT @) EVENTOUT OSC32_IN
(PC14)
PC15-
0SC32 M
9 E1 E1 9 9 E12 | G1 | (1 9 9 D2 |E12 | E12 | G1 ouT 110 FT @) EVENTOUT 0OSC32_0OuUT
(PC15)
12C2_SDA,
- D6 | D6 | 10 10 | E9 | F5 | F5 - 10 E3 | E9 | E9 | F5 PFO /O | FT_f - | OCTOSPIM_P2_I0O0, -
FMC_AO, EVENTOUT
12C2_SCL,
- D5 | D5 1 1" F8 F4 | F4 - 1 E2 | F8 F8 | F4 PF1 /O | FT_f - | OCTOSPIM_P2_IO1, -
FMC_A1, EVENTOUT
[2C2_SMBA,
- D4 | D4 | 12 12 |F12 | F3 | F3 - 12 E1 | F12 | F12 | F3 PF2 110 FT - | OCTOSPIM_P2_102, -
FMC_A2, EVENTOUT
- E4 | E4 13 13 |F11| G3 | G3 - 13 E5 | F11 | F11 | G3 PF3 110 FT - OCTOSPIM_P2_lO3, -

FMC_A3, EVENTOUT
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Table 17. Alternate function AF8 to AF15(!) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UART4/5/ SDMMC/
LPUART1/ | cANtTsc | OTG_FS/DCMY LCD COMPA1/2/ saniz | M2ASH6NT7T | eyenoyT
OCTOSPI_P1/P2 LPTIM2
CAN2 - FMC
PBO 3 3 OCTOSPIM_P1_IO1 B COMP1_OUT | SAI1_EXTCLK 3 EVENTOUT
LPUART1_
PB1 | ‘Rt bE - OCTOSPIM_P1_100 - ; ; LPTIM2 IN1 | EVENTOUT
PB2 i - OCTOSPIM_P1_DQS| LCD_BH - - i EVENTOUT
PB3 - - OTG_FS_CRS_SYNC - - SAI1_SCK_B - EVENTOUT
paa | VARTORTS | 15¢ G2 j01 DCMI_D12 - ; SAI1_MCLK_B| TIM17 BKIN | EVENTOUT
PB5 | UART5_CTS | TSC_G2 102 DCMI_D10 - COMP2 OUT | SAI1_SD B | TIM16_BKIN | EVENTOUT
PB6 ; TSC_G2 103 DCMI_D5 ; TIM8_BKIN2 | SAHM_FS B | TIM16_CHIN | EVENTOUT
PB7 | UART4 CTS | TSC_G2 104| DCMI_VSYNC DSI_TE FMC_NL | TIM8 BKIN | TIM17 CHIN | EVENTOUT
PortB| pgg | SPVMET- | cAN1_RX DCMI_D6 LCD B1 | SDMMC1 D4 | SAI1_MCLK A| TIM16 CH1 | EVENTOUT
PB9 SD(';"D'VI'SL CAN1_TX DCMI_D7 ; SDMMC1_ D5 | SAH FSA | TIMI7 CH1 | EVENTOUT
PB10 | LPUART1_RX| TSC_SYNC | OCTOSPIM_P1_CLK ] COMP1_OUT | SAI_SCK_A : EVENTOUT
PB11 | LPUART1_TX - OCTOSPIM_P1 NCS| DSLTE | COMP2 OUT - - EVENTOUT
pe12 | CUARTLRT | 1sc_61_io1 ; ; ; SAI2 FS A | TIM15 BKIN | EVENTOUT
PB13 LPUA%“—CT TSC_G1_102 ; ; ; SAI2 SCK_A | TIM15_CHIN | EVENTOUT
PB14 - TSC_G1_103 - - - SAI2 MCLK_A| TIM15_CH1 | EVENTOUT
PB15 ; TSC_G1_104 ; - ; SAI2. SD. A | TIMI5.CH2 | EVENTOUT

XX6HPIZENLS PUB XXLHYTZENLS XXGHYTZENLS
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Table 17. Alternate function AF8 to AF15(!) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UARTA4/5/ SDMMC/
LPUART1/ | CAN1/TSC OTG_FS/IDCMY LCD COMP1/2/ SAI1/2 TIM21SH6AT7] | eyenoyT
OCTOSPI_P1/P2 LPTIM2
CAN2 — FMC

PCO |LPUART1_RX - - - - SAI2 FS_ A | LPTIM2_IN1 | EVENTOUT

PC1 |LPUART1_TX - OCTOSPIM_P1_104 - - SAI1_SD_A - EVENTOUT

PC2 - - OCTOSPIM_P1_105 - - - - EVENTOUT

PC3 - - OCTOSPIM_P1_106 - - SAI1_SD_A | LPTIM2_ETR | EVENTOUT

PC4 - - OCTOSPIM_P1_107 - - - - EVENTOUT

PC5 - - - - - - - EVENTOUT
SDMMC1_

PC6 SoDIR ~ | TSC_G4_I01 DCMI_DO LCD_RO | SDMMC1_D6 | SAI2._MCLK_A - EVENTOUT
SDMMC1

PCT | “SisapiR | TSC_G4 102 DCMI_D1 LCD_R1 | SDMMC1_D7 | SAI2_MCLK_B - EVENTOUT

Portc| PC8 - TSC_G4_103 DCMI_D2 - SDMMC1_DO - - EVENTOUT

PC9 - TSC_G4_104| OTG_FS_NOE - SDMMC1_D1 | SAI2_EXTCLK | TIM8_BKIN2 | EVENTOUT

PC10 | UART4 TX |TSC_G3_102 DCMI_D8 - SDMMC1_D2 | SAI2_SCK_B - EVENTOUT

PC11 | UART4 RX |TSC_G3_103 DCMI_D4 - SDMMC1_D3 | SAI2_MCLK_B - EVENTOUT

PC12 | UART5 TX |TSC_G3_104 DCMI_D9 - SDMMC1_CK | SAI2_SD B - EVENTOUT

PC13 - - - - - - - EVENTOUT

PC14 - - - - - - - EVENTOUT

PC15 - - - - - - - EVENTOUT

uonduosap uid pue sjnouid
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Electrical characteristics STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

6.1.7

6.2

142/310

Current consumption measurement

Figure 27. Current consumption measurement
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The Ipp_aLL parameters given in Table 26 to Table 40 represent the total MCU consumption
including the current supplying VDD’ VDDIOZ’ VDDA’ VDDUSB and VBAT'

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. Exposure to maximum rating conditions for
extended periods may affect device reliability. Device mission profile (application conditions)
is compliant with JEDEC JESDA47 qualification standard, extended mission profiles are
available on demand.

3
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Electrical characteristics STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

6.3.2 Operating conditions at power-up / power-down

The parameters given in Table 23 are derived from tests performed under the ambient
temperature condition summarized in Table 22.

Table 23. Operating conditions at power-up / power-down“)

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 °°

tvop - Hs/V
Vpp fall time rate 10 o0
Vppa rise time rate 0 e

tvbpa ) - Hus/V
Vppa fall time rate 10 o0
VDDUSB rise time rate 0 ©

tvppuss ) - Hs/V
Vppusg fall time rate 10 o0
Vppio2 rise time rate 0 °°

tvbpio2 : - Hs/V
Vppio2 fall time rate 10 o0

1. At power-up, the Vpp1, voltage should not be forced externally.

6.3.3 Embedded reset and power control block characteristics

The parameters given in Table 24 are derived from tests performed under the ambient
temperature conditions summarized in Table 22: General operating conditions.

Table 24. Embedded reset and power control block characteristics

Symbol Parameter Conditions(") Min Typ Max Unit
Reset temporization after -

tRSTTEMPO(Z) BORO is dztected VDD rising - 250 400 MS
Rising edge 1.62 1.66 1.7

VBOR0(2) Brown-out reset threshold 0 \Y
Falling edge 1.6 1.64 1.69
Rising edge 2.06 21 2.14

VBoR1 Brown-out reset threshold 1 \Y
Falling edge 1.96 2 2.04
Rising edge 2.26 2.31 2.35

VBoR2 Brown-out reset threshold 2 \Y
Falling edge 2.16 2.20 2.24
Rising edge 2.56 2.61 2.66

VBoR3 Brown-out reset threshold 3 \Y
Falling edge 2.47 2.52 2.57
Rising edge 2.85 2.90 2.95

VBoR4 Brown-out reset threshold 4 \Y
Falling edge 276 2.81 2.86

v Programmable voltage Rising edge 2.1 215 | 2.19 v
PVDO detector threshold 0 FaIIing edge 2 2.05 21
Rising edge 2.26 2.31 2.36

VPVD1 PVD threshold 1 \
Falling edge 215 2.20 2.25

3
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Electrical characteristics

STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

182/310

Table 52. Peripheral current consumption (continued)

Range 1 Range 1 Low-power
Peripheral Boost Normal Range 2 run and Unit
Mode Mode sleep
GPIOI 1.6 1.4 1.25 2
OTG_FS |n'dependent 255 o8 NA NA
clock domain
OTG_.FS AHB clock 18 16.5 NA NA
domain
OSPIM independent 0.15 0.115 0.084 0.5
clock domain
OSPIM AHB clock 0.665 0.625 0.54 1
domain
OSPI1 |ndependent 25 24 21 25
clock domain
OSPI1 AHB clock 6.15 5.75 4.6 55
domain
OSPI2 mdependent 19 165 125 1
clock domain
AHB | OSPI2 AHB clock 55 5.25 4.15 55 WA/MHZ
(Cont.) |domain
RNG independent 3.9 4.25 NA NA
clock domain
RNG AHB clock 2.65 25 NA NA
domain
SDMMCH1 mdependent 245 235 NA NA
clock domain
SDMMC1 AHB clock 235 29 NA NA
domain
SRAM1 2.65 2.65 2.1 2
SRAM2 2.25 2 1.75 2
SRAM3 5.35 5 4.25 55
TSC 1.85 1.75 1.65 1
All AHB Peripherals 165 150 125 145
AHB to APB1 bridge 0.084 0.25 0.165 0.5
CAN1 4.85 4.5 3.75 4.5
APB1 CRS 0.335 0.25 0.415 0.5 UA/MHzZ
DAC1 2.75 2.5 2.1 2.5
12C1 independent 3.75 3.4 29 25
clock domain
DS12023 Rev 4 ‘Yl




STM32L4R5xx, STM32L4R7xx and STM32L4R9xx Electrical characteristics

3

Figure 33. HSI16 frequency versus temperature
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STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

Electrical characteristics

Table 61. MSI oscillator characteristics(!) (continued)

Symbol Parameter Conditions Min Typ Max | Unit
VDD=1 .62V
to 3.6 V 1.2 i
Range 0to 3 V22V 0.5
DD=4- . .
to 3.6V 0.5
MSI oscillator Vpp=1.62 V
frequency drift toD(?.G Vv 25 )
Avpp(MSH@ | over Vpp MSImode |Range4to7 0.7 | %
(reference is Vpp=24V | g .
3V) to3.6V '
VDD=1 62V 5 .
to 3.6V
Range 8 to 11 1
VDD=2'4 V 16 .
to 3.6 V :
Frequency Tp=-40to0 85 °C - 1 2
AFsampuNng | variation in
26 . MSI mode %
VS sampling Ta= -40t0 125 °C - 2 4
mode(®)
for next
> - - - 3.458
P_USB Period jitter for | PLL mode | transition s
Jitter(MS1)® | USB clock® Range 11 [for paired ] ] ] 5016
transition '
) for next ) ) ) 2
MT usg  |Medumterm o, | oge  |[transition
Jitter(Ms1)®) | terforUsB oo e 11 : ns
(MSI) clock®) g for paired i i i 1
transition
CC jitter(MS1)(®) RMS cycle-to- 15| oge Range 11 - - 60 - ps
cycle jitter
P jitter(MSI)®) | RMS Period jitter | PLL mode Range 11 - - 50 - ps
Range 0 - - 10 20
Range 1 - - 5 10
tsy(MSI)®) MSI oscillator Range 2 - - 4 8 us
SU start-up time Range 3 - - 3 7
Range 4 to 7 - - 3 6
Range 8 to 11 - - 25 6
o )
10 % of final ) ) 025 05
frequency
®6) |MSI oscillator PLL mode |5 % of final ) )
tsTag(MSI) stabilization time |Range 11 | frequency 0.5 125 | ms
1 % of final ) ) ) 25
frequency '
IS73 DS12023 Rev 4 197/310




Electrical characteristics STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

6.3.21 Analog-to-digital converter characteristics
Unless otherwise specified, the parameters given in Table 82 are preliminary values derived
from tests performed under ambient temperature, fpc| k frequency and Vppp supply voltage
conditions summarized in Table 22: General operating conditions.
Note: It is recommended to perform a calibration after each power-up.
Table 82. ADC characteristics(!) (2)
Symbol Parameter Conditions Min Typ Max Unit
Analog supply ) )
VbDpA voltage 1.62 3.6 v
Positive VopaZ2V 2 - Vbpa \Y
VREF+ reference
voltage Vbpa <2V Vbpa \
Negative
VReE- reference - Vssa Y
voltage
Range 1 - - 80
fADC ADC clock MHz
frequency Range 2 - - 26
Resolution = 12 bits - - 5.33
Sampling rate | Resolution = 10 bits - - 6.15
for FAST
channels Resolution = 8 bits - - 7.27
Resolution = 6 bits - - 8.88
fs Msps
Resolution = 12 bits - - 4.21
Sampling rate | Resolution = 10 bits - - 4.71
for SLOW
channels Resolution = 8 bits - - 5.33
Resolution = 6 bits - - 6.15
. fADC =80 MHz
" External trigger | Resolution = 12 bits i i 533 MHz
TRIG frequency
Resolution = 12 bits - - 15 1fapc
3) Conversion ) )
VAN voltage range(2) 0 VReF+ v
External input
RaN impedance ) ) ) 50 kQ
Internal sample
Capc and hold - - 5 - pF
capacitor
i conversi
tSTAB POWGI’-Up time - 1 on cycle
fapc = 80 MHz 1.45 us
toaL Calibration time |2
- 116 1ffapc
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Electrical characteristics

3

Table 82. ADC characteristics(!) (2) (continued)

Symbol Parameter Conditions Min Typ Max Unit
Trigger CKMODE = 00 1.5 2 25
conversion
latency Regular CKMODE = 01 i} ) 2.0
and injected CKMODE =10 - - 2.25 /f
tLATR channels Wiaoc
without
conversion CKMODE = 11 - - 2.125
abort
Trigger CKMODE = 00 25 3 3.5
conversion CKMODE = 01 - - 3.0
latency Injected
tLATRIN channels CKMODE =10 - - 3.25 1fapc
aborting a
regular CKMODE = 11 - - 3.125
conversion
fapc = 80 MHz 0.03125 - 8.00625 us
ts Sampling time
- 25 - 640.5 1fapc
t ADC voltage
ADCVREG_STU | regulator start- - - - 20 Us
P up time
fapc = 80 MHz
Total conversion ﬁggomﬁon =12 bits 0.1875 - 8.1625 s
time
tcony (including ts + 12.5 cycles for
sampling time) | Resolution = 12 bits successive approximation 1fapc
=15 to 653
ADC fs =5 Msps - 730 830
consumption _ _
Iopa(ADC) from the Vppp fs =1 Msps 160 220 MA
supply fs = 10 ksps - 16 50
ADC fs =5 Msps - 130 160
consumption _
lDDV_S(ADC) from the VREF+ fs =1 MSpS ) 30 40 |JA
single ended _
mode fs = 10 ksps - 0.6 2
ADC fs =5 Msps - 260 310
consumption
Ibpv_p(ADC) |0 thepVRE,:+ fs = 1 Msps - 60 70 LA
differential mode | fs = 10 ksps - 1.3 3

Guaranteed by design

The 1/O analog switch voltage booster is enable when Vppa < 2.4 V (BOOSTEN = 1 in the
SYSCFG_CFGR1 when Vppa < 2.4V). It is disable when Vppa 22.4 V.

VREE+ can be internally connected to Vppa and VRgg. can be internally connected to Vgga, depending on

the package.

Refer to Section 4: Pinouts and pin description for further details.

DS12023 Rev 4
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Table 87. ADC accuracy - limited test conditions 4(1(2)(3)

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) | - 1 1.2
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 -
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Table 91. COMP characteristics(") (continued)

Symbol Parameter Conditions Min | Typ | Max | Unit
Static - 400 | 600
Ultra-low- With 50 kHz nA
power mode | +100 mV overdrive - 1200 -
square signal
Static - 5 7
lopa(COMP) Comparator consumption Medium mode | With 50 kHz
from Vppa +100 mV overdrive - 6 -
square signal
MA
Static - 70 100
High-speed | with 50 kHz
mode +100 mV overdrive - 75 -
square signal
Comparator input bias 4
lbias B B B 4 nA
current
1. Guaranteed by design, unless otherwise specified.
2. Refer to Table 25: Embedded internal voltage reference.
3. Guaranteed by characterization results.
4. Mostly I/O leakage when used in analog mode. Refer to likg Parameter in Table 76: I/O static characteristics.
6.3.25 Operational amplifiers characteristics
Table 92. OPAMP characteristics(")
Symbol Parameter Conditions Min Typ Max Unit
Analog supply ) )
Vbpa voltage 1.8 3.6 \Y,
Common mode
CMIR input range - 0 - | Vooa | V
Input offset 25 °C, No Load on output. - - +1.5
Viorrser voltage mv
9 All voltage/Temp. - - +3
Inout offset Normal mode - 15 - 3
AVlorrseT vorl)ta e drift Wv/Fe
9 Low-power mode - +10 -
Offset trim step
TRIMOFFSETP |at low common ) ) 08 11
TRIMLPOFFSETP | input voltage ’
(0.1 x Vppa)
x VDDA "y
Offset trim step
TRIMOFFSETN | at high common ) ) 1 135
TRIMLPOFFSETN | input voltage '
(0.9 xVppa)
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7.2 UFBGA144 package information

Figure 75. UFBGA144 - 144-pin, 10 x 10 mm, 0.80 mm pitch, ultra fine pitch ball
grid array package outline
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1. Drawing is not to scale.

Table 129. UFBGA144 - 144-pin, 10 x 10 mm, 0.80 mm pitch, ultra fine pitch ball
grid array package mechanical data

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.

A 0.460 0.530 0.600 0.0181 0.0209 0.0236
A1 0.050 0.080 0.110 0.0020 0.0031 0.0043
A2 0.400 0.450 0.500 0.0157 0.0177 0.0197
A3 - 0.130 - - 0.0051 -
A4 - 0.320 - - 0.0126 -

b 0.360 0.400 0.440 0.0091 0.0110 0.0130
D 9.950 10.000 10.050 0.2736 0.2756 0.2776
D1 8.750 8.800 8.850 0.2343 0.2362 0.2382
E 9.950 10.000 10.050 0.2736 0.2756 0.2776
E1 8.750 8.800 8.850 0.2343 0.2362 0.2382
e 0.750 0.800 0.850 - 0.0197 -

F 0.550 0.600 0.650 0.0177 0.0197 0.0217

3
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Package information

Table 134. UFBGA132 - 132-ball, 7 x 7 mm ultra thin fine pitch ball grid array

package mechanical data (continued)

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
e 0.500 - 0.0197
Z 0.750 - 0.0295
ddd 0.080 - 0.0031
eee 0.150 - 0.0059
fff 0.050 - 0.0020 -

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

Figure 86. UFBGA132 - 132-ball, 7 x 7 mm ultra thin fine pitch ball grid array

package recommended footprint
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Table 135. UFBGA132 recommended PCB design rules (0.5 mm pitch BGA)

Dimension

Recommended values

Pitch 0.5 mm

Dpad 0.280 mm

Dsm registration tolerance)

0.370 mm typ. (depends on the soldermask

Stencil opening 0.280 mm

Stencil thickness

Between 0.100 mm and 0.125 mm

Pad trace width 0.100 mm

Ball diameter 0.280 mm
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