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Functional overview STM32L4A6xG

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 o

=} = =} =

2 < < <

(1} © © ©

= = = =
CPU Y - Y - - - - - - - - - -
Flash memory 2) (2) ) 2) _ _ . _ _ _ . _ _
(1 MB) 0] (0] 0] 0]
SRAM1 (256 KB) Y Y®) Y YO |y - |y - - - - - -
SRAM2 (64 KB) Y y@©) Y Ye |y - |y - |o® - - - -
FSMC (0] o 0] (0] - - - - - - - - -
Quad SPI o O 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 (0] 0] 0] (0] O (0] (0] (0] - - - - -
(PVD)
Peripheral Voltage
Monitor (PVMX; (e} (@] (0] (e} (@] O (e} (0] - - - - -
x=1,2,3,4)
DMA (0] O 0] (0] - - - - - - - - -
DMA2D (0] o 0] (0] - - - - - - - - -
High Speed Internal (5) _ (5) ) ) _ ) ) )
(HSI16) © © © o
Oscillator HSI48 0] (0] - - - - - - - - - - -
High Speed External
(HSE) (0] O 0] (0] - - - - - - - - -
Low Speed Internal
(L)) (0] O 0] (0] O - (0] - 0] - - - -
Low Speed External
(LSE) (0] 0] (0] (0] 0] - (0] - (0] - (0] - 0]
Multi-Speed Internal
(MSI) (0] O 0] (0] - - - - - - - - -
Clock Security
System (CSS) © © © © ) i i i ) i i i )
Clock Security
System on LSE (0] 0] (0] (0] 0] (0] (0] (0] (0] (0] - - -
RTC / Auto wakeup (0] @) (0] (0] 0 (0] (0] (0] (0] (0] (0] (0] @)
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Functional overview STM32L4A6xG

3.29.2

3.29.3

50/273

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 3.29.2) 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.

General-purpose timers (TIM2, TIM3, TIM4, TIM5, TIM15, TIM16,
TIM17)

There are up to seven synchronizable general-purpose timers embedded in the
STM32L4A6xG (see Table 10 for differences). Each general-purpose timer can be used to
generate PWM outputs, or act as a simple time base.

o TIM2, TIM3, TIM4 and TIM5
They are full-featured general-purpose timers:
— TIM2 and TIM5 have a 32-bit auto-reload up/downcounter and 32-bit prescaler
—  TIM3 and TIM4 have 16-bit auto-reload up/downcounter and 16-bit prescaler.

These timers feature 4 independent channels for input capture/output compare, PWM
or one-pulse mode output. They can work together, or with the other general-purpose
timers via the Timer Link feature for synchronization or event chaining.

The counters can be frozen in debug mode.

All have independent DMA request generation and support quadrature encoders.
e TIM15,16 and 17

They are general-purpose timers with mid-range features:

They have 16-bit auto-reload upcounters and 16-bit prescalers.

—  TIM15 has 2 channels and 1 complementary channel

— TIM16 and TIM17 have 1 channel and 1 complementary channel

All channels can be used for input capture/output compare, PWM or one-pulse mode
output.

The timers can work together via the Timer Link feature for synchronization or event
chaining. The timers have independent DMA request generation.

The counters can be frozen in debug mode.

Basic timers (TIM6 and TIM7)

The basic timers are mainly used for DAC trigger generation. They can also be used as
generic 16-bit timebases.

3
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STM32L4A6xG

Pinouts and pin description

Figure 11. STM32L4A6Qx 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 pci4- PE6 vss PF2 PF1 PFO PG12 PG10 PGY PA9 PAS [
0SC32_IN
E pc1s- VBAT vss PF3 PGS PC8 pc7 PC6
0sC32_ouT
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 VINM VINM PBO PB1 PE7 PE9 PE1 PE13 PE14 PE15
MSv38035V3
1. The above figure shows the package top view.
Figure 12. STM32L4A6Qx, external SMPS device, 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
c PC13 PES PEO VDD PB5 VDD12 PG13 PD2 PDO PC11 VDDUSB PA10
D PC14- PE6 Vss PF2 PF1 PFO PG12 PG10 PG9 PA9 PA8 PC9
0SC32_IN
E PC15- VBAT Vss PF3 PG5 PC8 PC7 PC6
0SC32_0UT
F PH0-OSC_IN VSs PF4 PF5 Vss Vss PG3 PG4 VSSs VSs
G PH1- VDD PG11 PG6 VDD VDDIO2 PG1 PG2 VDD VDD
0osc_out
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 VvDD12 PB12
M VDDA PA1 OPA:"I’:1—VI OPA::’ZZ—VI PBO PB1 PE7 PE9 PE11 PE13 PE14 PE15
MS46960V1

1. The above figure shows the package top view.

3
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Table 15. STM32L4A6xG pin definitions (continued)

Pin Number Pin functions
7] (7] (7] o
o o @ o : o 5
3 uE) o & (% < % 2 (% Pin name g 5 @
S | = e | 2 P | ® | = I | (function after | += = 5
o o o = < [\ = I < [=2] £ ® =z . iee .
L || o |S | & o © o I | o © reset) T Alternate functions Additional functions
g ||z |&d|o | T | & | || % o
| o s | g L =1 o L =
2o |75 |8 17|y |5 |8
c 2]
~ L hrt L
S =) S
USART3_TX, DCMI_HSYNC,

- H3 | G3 | 55 K9 K9 77 77 | L1 | LM PD8 110 FT_I - |LCD_SEG28, FMC_D13, -
EVENTOUT
USART3_RX, DCMI_PIXCLK,

- G2 | G2 | 56 K8 K8 78 78 | L10 | L10 PD9 1/10 FT_I - |LCD_SEG29, FMC_D14, -
SAI2_MCLK_A, EVENTOUT
USART3_CK, TSC_G6_l01,

- G1 G1 57 | J12 | J12 | 79 79 | J13 | J13 PD10 1/10 FT_I - |LCD_SEG30, FMC_D15, -
SAI2_SCK_A, EVENTOUT
12C4_SMBA, USART3_CTS,
TSC_G6_102, LCD_SEG31,

- - - 58 | J11 | J11 80 80 | K12 | K12 PD11 lfe} FT_I " | FMC_A16, SAI2_SD_A, -
LPTIM2_ETR, EVENTOUT
TIM4_CH1, 12C4_SCL,
USART3_RTS_DE, TSC_G6_103,

- - - 59 | J10 | J10 | 81 81 | K11 | K11 PD12 1/10 FT_fl | - |LCD_SEG32, FMC_A17, -
SAI2_FS_A, LPTIM2_IN1,
EVENTOUT
TIM4_CH2, 12C4_SDA,
TSC_G6_l04, LCD_SEG33,

- - - 60 | H12 | H12 | 82 82 | K13 | K13 PD13 110 FT_fl | - FMC_A18, LPTIM2_OUT, -
EVENTOUT

- - - - - - 83 83 | H12 | H12 VSS S - - |- -

- F1 F1 - - - 84 84 | H13 | H13 VDD S - - |- -
TIM4_CH3, LCD_SEG34,

- G3 F3 61 H11 | H11 85 85 | K10 | K10 PD14 1/10 FT_I * | FMC DO, EVENTOUT -

uonduosap uid pue sinould
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Table 17. Alternate function AF8 to AF15(1)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UART4/5/ CAN2/ SDMMC/ TIM2115116/171
LPUART1/ | CAN1/TSC OTG_FS/DCMI/ LCD COMP1/2/FM SAI/2 LPTIM2 EVENOUT
CAN2 QUADSPI C/SWPMH

PAO | UART4_TX - - - - SAI1_EXTCLK | TIM2_ETR EVENTOUT

PA1 | UART4 RX - - LCD_SEGO - - TIM15_CHIN | EVENTOUT

PA2 |LPUART1_TX - QUADSPI_BK1_NCS | LCD_SEG1 - SAI2_EXTCLK | TIM15_CH1 EVENTOUT

PA3 |LPUART1_RX - QUADSPI_CLK LCD_SEG2 - SAI1_MCLK_A| TIM15_CH2 | EVENTOUT

PA4 - - DCMI_HSYNC - - SAM_FS_ B | LPTIM2_OUT | EVENTOUT

PA5 - - - - - - LPTIM2_ETR | EVENTOUT

PA6 LPUA'Z“—CT - QUADSPI_BK1_103 | LCD_SEG3 T'Mg—,\%'ZN—C T'M%—,\%'ZN—C TIM16_CH1 EVENTOUT

PA7 - - QUADSPI_BK1_102 | LCD_SEG4 - - TIM17_CH1 EVENTOUT

PortA| pas - - OTG_FS_SOF LCD_COMO | SWPMI1_I0 | SAI1_SCK_A | LPTIM2_OUT | EVENTOUT
PA9 - - - LCD_COM1 - SAI1_FS_A | TIM15 BKIN | EVENTOUT

PA10 - - OTG_FS_ID LCD_COM2 - SAI1_SD A | TIM17_BKIN | EVENTOUT

PA11 - CAN1_RX OTG_FS DM - T'Mgémz"z— - - EVENTOUT

PA12 - CAN1_TX OTG_FS_DP - - - - EVENTOUT

PA13 - - OTG_FS_NOE - SWPMI1_TX | SAI1_SD B - EVENTOUT

PA14 - - OTG_FS_SOF - SWPMI1_RX | SAI1_FS_B - EVENTOUT

PA15 UARTSERTS— TSC_G3_I01 - LCD_SEG17 SWF;'\Q;IBSUS SAI2_FS B - EVENTOUT

uonduosap uid pue sinould
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Table 17. Alternate function AF8 to AF15(1) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UARTA4/5/ CAN2/ SDMMC/ TIM2/15/16/17/
LPUART1/ CAN1/TSC OTG_FS/DCMI/ LCD COMP1/2/FM SAI1/2 LPTIM2 EVENOUT
CAN2 QUADSPI C/SWPMI1

PIO - - DCMI_D13 - - - - EVENTOUT

PI1 - - DCMI_D8 - - - - EVENTOUT

PI2 - - DCMI_D9 - - - - EVENTOUT

PI3 - - DCMI_D10 - - - - EVENTOUT

Pl4 - - DCMI_D5 - - - - EVENTOUT

PI5 - - DCMI_VSYNC - - - - EVENTOUT
Port! PI6 - - DCMI_D6 - - - - EVENTOUT
PI7 - - DCMI_D7 - - - - EVENTOUT

PI8 - - DCMI_D12 - - - - EVENTOUT

PI9 - CAN1_RX - - - - - EVENTOUT
PI10 - - - - - - - EVENTOUT
PI11 - - - - - - - EVENTOUT

1.

Please refer to Table 16 for AF0 to AF7.

uonduosap uid pue sjnouid
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Memory mapping STM32L4A6xG

Table 18. STM32L4A6xG memory map and peripheral register boundary
addresses(!) (continued)

Bus Boundary address (bs;tz:s) Peripheral

0x4001 0200 - 0x4001 O3FF COMP

APB2 0x4001 0030 - 0x4001 O1FF 1 KB VREFBUF
0x4001 0000 - 0x4001 002F SYSCFG
0x4000 9800 - 0x4000 FFFF 26 KB Reserved
0x4000 9400 - 0x4000 97FF 1 KB LPTIM2
0x4000 8C00 - 0x4000 93FF 2 KB Reserved
0x4000 8800 - 0x4000 8BFF 1 KB SWPMI1
0x4000 8400 - 0x4000 87FF 1 KB 12C4
0x4000 8000 - 0x4000 83FF 1 KB LPUART1
0x4000 7C00 - 0x4000 7FFF 1KB LPTIM1
0x4000 7800 - 0x4000 7BFF 1 KB OPAMP
0x4000 7400 - 0x4000 77FF 1 KB DAC1

APB1 0x4000 7000 - 0x4000 73FF 1 KB PWR
0x4000 6800 - 0x4000 6FFF 1 KB Reserved
0x4000 6800 - 0x4000 6BFF 1 KB CAN2
0x4000 6400 - 0x4000 67FF 1 KB CAN1
0x4000 6000 - 0x4000 63FF 1 KB CRS
0x4000 5C00- 0x4000 5FFF 1 KB 12C3
0x4000 5800 - 0x4000 5BFF 1 KB 12C2
0x4000 5400 - 0x4000 57FF 1 KB 12C1
0x4000 5000 - 0x4000 53FF 1 KB UART5
0x4000 4C00 - 0x4000 4FFF 1KB UART4

112/273 DS11584 Rev 7 m




STM32L4A6xG

Electrical characteristics

6.1.6

Power supply scheme

Figure 20. Power supply scheme

VBAT |

1.55-36V

1H
i
|-

1 @4

)

Power switch

+4.7 uF GPIOs [
m x VSS

e j Vcore
T nx VDD == ———————————— |
IF'_‘,_., Regulator 4>|I :
1
1
Vbbio 1 i
i 1
o Kernel logic :
" 100m" a 0 (CPU, Digital | |
4 .
+1x 4.7 yF g ogic & Memories) :
I 1
! 1
! 1
! 1
! 1
- 1 !
|
Vpbio2 | :
|
T m X VDDIO2[] ! :
Vbbioz | i
m x100 nF 5 :
2l 10 "
3| logic 1
3 1
1
1
1
4

VDDA

VDD

10 nF
+1 pF
100|nF +1|uF

ADCs/
DACs/
OPAMPs/
COMPs/
VREFBUF

VREF-

Backup circuitry
(LSE, RTC,
Backup registers)

MS35001V3

Caution:

Each power supply pair (Vpp/Vss, Vppa/Vssa etc.) must be decoupled with filtering ceramic

capacitors as shown above. These capacitors must be placed as close as possible to, or
below, the appropriate pins on the underside of the PCB to ensure the good functionality of
the device.

3
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Electrical characteristics STM32L4A6xG

6.1.7

6.2

116/273

Current consumption measurement

Figure 21. Current consumption measurement scheme with and without external
SMPS power supply

Iob_uss

( ) VDDUSB O

Ipb_uss
— Vbbuss

|

Ipp_veat
~ Vear

]

IDD

Vb

VDDI02 E

VDDA

o

Ippa

]

MSv45730V1

The Ipp_aLL parameters given in Table 26 to Table 48 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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STM32L4A6xG

Electrical characteristics

Table 63. Flash memory characteristics() (continued)

Symbol Parameter Conditions Typ Max | Unit
¢ Mass erase time ) 2213 2459 | ms
ME (one or two banks) ' :
Average consumption Write mode 3.4 -
from Vpp Erase mode 3.4 -
Ibp mA
Write mode 7 (for 2 ps) -
Maximum current (peak)
Erase mode 7 (for 41 ps) -
1. Guaranteed by design.
Table 64. Flash memory endurance and data retention
Symbol Parameter Conditions Min( Unit
Nenp | Endurance Tp=-40to +105 °C 10 kcycles
1 keycle® at T, = 85 °C 30
1 keycle® at T, = 105 °C 15
1 keycle® at Ty = 125 °C 7
tReT Data retention > Years
10 keycles® at Tp = 55 °C 30
10 keycles® at T, = 85 °C 15
10 keycles® at T, = 105 °C 10

1. Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

3

DS11584 Rev 7

167/273




STM32L4A6xG

Electrical characteristics

All' l/Os are CMOS- and TTL-compliant (no software configuration required). Their
characteristics cover more than the strict CMOS-technology or TTL parameters. The
coverage of these requirements is shown in Figure 30 for standard I/Os, and in Figure 30 for

5V tolerant I/Os.

Figure 30. I/O input characteristics

Vil-Vih all IO except BOOTO
3 —_— — —
25 !
TTL requirement ih min = 2V
2 — -
" / —
i . Q -’H‘\l o 96 fot \ 00\07
£15 et L oo
£ @0V qez >1.62
cNO° L 0B oo of for Voo —
3 ol +0‘05 fof - 0 39)(\/0‘)\0)( 0. /
i ¥ o Ao Aqe20r 07— —
| % oL B Y- I T B
I oA fort |
.mu\a\\ «\ ool /
Sased on <! Vil max 42 /”;;-—d—/ TTL requirement Vil max = 0.8V
+ ulalio! . =0.
n simnu! / - e
05 7&67 NTa S_\'e_qﬁ’we& 1 1 1 1 T 1 T 1 T 1 1T
—’mduc\\oﬂ CMO
Tes
0
1 1.5 2 2:5 3 3.5

—vil spec 30%
=—=vih spec 70%
—vil spec ttl
—vih spec til
—Vil_rule
—Vih_rule

MSv37613V1

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to +8 mA, and sink or
source up to + 20 mA (with a relaxed Vg /VoR).

In the user application, the number of 1/0 pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 6.2:

The sum of the currents sourced by all the 1/Os on Vpp o plus the maximum
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating

3

2l\pp (see Table 19: Voltage characteristics).

The sum of the currents sunk by all the 1/Os on Vgg, plus the maximum consumption of
the MCU sunk on Vgg, cannot exceed the absolute maximum rating Zl\,g5 (see

Table 19: Voltage characteristics).

DS11584 Rev 7
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STM32L4A6xG

Electrical characteristics

6.3.18 Analog-to-Digital converter characteristics
Unless otherwise specified, the parameters given in Table 76 are preliminary values derived
from tests performed under ambient temperature, fpc k frequency and Vppa supply voltage
conditions summarized in Table 22: General operating conditions.
Note: It is recommended to perform a calibration after each power-up.
Table 76. ADC characteristics(!) (2)
Symbol Parameter Conditions Min Typ Max Unit
Vppa Analog supply voltage - 1.62 - 3.6 \Y
Vppa 22V 2 - Vbpa v
VREF+ Positive reference voltage
Vbpa <2V Vbpa v
Negative reference
VREF- voltage - Vssa \
Range 1 0.14 - 80
fapc ADC clock frequency MHz
Range 2 0.14 - 26
Resolution = 12 bits - - 5.33
Sampling rate for FAST Resolution = 10 bits - - 6.15
channels Resolution = 8 bits - - 7.27
Resolution = 6 bits - - 8.88
fs Msps
Resolution = 12 bits - - 4.21
Sampling rate for SLOW Resolution = 10 bits - - 4.71
channels Resolution = 8 bits - - 5.33
Resolution = 6 bits - - 6.15
fapc =80 MHz - - 5.33 MHz
frriG External trigger frequency | Resolution = 12 bits
Resolution = 12 bits - - 15 1/fapc
3) Conversion voltage ) )
VaiN range(2) 0 VREF+ \
RAIN External input impedance - - - 50 kQ
Internal sample and hold
Canc capacitor ) ) 5 ) pF
. conversion
tsTAB Power-up time - 1 cycle
fapc = 80 MHz 1.45 V]
tcaL Calibration time
- 116 1fapc
CKMODE = 00 1.5 2 25
Trigger conversion
¢ latency Regular and CKMODE = 01 - - 2.0 1f
LATR injected channels without | cKMODE = 10 - . 05 ADC
conversion abort
CKMODE = 11 - - 2.125
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Table 76. ADC characteristics(!) (2) (continued)

Symbol Parameter Conditions Min Typ Max Unit
CKMODE = 00 25 3 3.5
Trigger conversion
t latency Injected channels CKMODE = 01 B - 3.0 15
LATRINJ aborting a regular CKMODE = 10 _ _ 3.25 ADC
conversion
CKMODE = 11 - - 3.125
fapc = 80 MHz 0.03125 - 8.00625 V]
tg Sampling time
- 25 - 640.5 1fapc
ADC voltage regulator 20
LADCVREG_STUP | start-up time - - - us
fADC =80 MHz
Resolution = 12 bits 0.1875 ) 8.1625 HS
t Total conversion time
CONV (including sampling time) ts + 12.5 cycles for
Resolution = 12 bits successive approximation 1fapc
=151t0 653
fs =5 Msps - 730 830
ADC consumption from _
Ippa(ADC) the Vppa supply fs =1 Msps - 160 220 MA
fs =10 ksps - 16 50
ADC consumption from fs =5 Msps i 130 160
Ippv_s(ADC) |the Vggr. single ended | fs =1 Msps - 30 40 MA
mode fs = 10 ksps - 06 2
ADC consumption from fs = 5 Msps - 260 310
Ippv p(ADC)  |the Vreg. differential fs =1 Msps - 60 70 pA
mode fs = 10 ksps - 1.3 3

Guaranteed by design

2. The I/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 Vppp 22.4 V.

3. VRgr+ can be internally connected to Vppa and Vggg. can be internally connected to Vgga, depending on the package.
ReFer to Section 4: Pinouts and pin description for further details.

The maximum value of Ry can be found in Table 77: Maximum ADC RAIN.

3
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6.3.21 Comparator characteristics
Table 85. COMP characteristics(?)
Symbol Parameter Conditions Min | Typ | Max | Unit
Vppa Analog supply voltage - 1.62 - 3.6
Vin E;?]rggarator input voltage ) 0 ) Vooa Vv
Vgg® Scaler input voltage - VREFINT
Vsc Scaler offset voltage - - +5 10 mV
looA(SCALER) fsrg‘;']e\; static consumption | BRG_EN=0 (br?dge disable) - 200 | 300 nA
DDA BRG_EN=1 (bridge enable) - 0.8 1 MA
tsTaRT scaLER | Scaler startup time - - 100 | 200 ps
High-speed | VoDAZ2.7V - - S
Comparator startup time to mode Vopa<27V _ _ !
tsTART reach propagation delay . Vopaz 2.7V - - 15 VS
specification Medium mode Vopa < 2.7 V i i 25
Ultra-low-power mode - - 80
High-speed | VbDAZ2.7V - 55 | 80 s
Propagation delay for mode Vopa <27V - 65 100
tp®) 200 mV step . Vppa 2 2.7V - | 055 09
with 100 mV overdrive Medium mode Vopa < 2.7 V i 0.65 1 us
Ultra-low-power mode - 5 12
Voffset Comparator offset error fnL:)HdZOrr:r:gc;n - - 15 120 mV
No hysteresis - 0 -
Vhys Comparator hysteresis Low hysteresis _ 8 _ mV
Medium hysteresis - 15 -
High hysteresis - 27 -
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Table 86. OPAMP characteristics(?) (continued)

Symbol Parameter Conditions Min Typ Max Unit
| b Normal mode v oy - - 500
LOAD rive current DDA 2
° Low-power mode - - 100 A
y
| Drive current in | Normal mode Vis 22V - - 450
LOAD_PGA PGA mode Low-power mode DDA = - - 50
Resistive load Normal mode 4 - -
connected to
RLoap s/SSA orto Vopa <2V
VDDA) Low-power mode 20 - _
kQ
Resistive load
in PGA mode Normal mode 4.5 - -
RLOAD_PGA (ConneCted to VDDA <2V
VSSAorto Low-power mode 40 - -
Vbpa)
CLoAD Capacitive load - - - 50 pF
Normal mode - -85 -
CMRR Common mode dB
rejection ratio || ow-power mode - -90 -
Normal mode (RELOAD f 2Okgf’DC 70 85 -
PSRR | eion o P dB
. LoAD = 50 pf, )
Low-power mode RLoap = 20 kQ DC 72 90
Normal mode Vppa 224V 550 | 1600 | 2200
Gain Bandwidth | Low-power mode | (OPA_RANGE =1) | 100 | 420 | 600
GBW kHz
Product Normal mode Voo < 2.4V 250 | 700 | 950
Low-power mode | (OPA_RANGE = 0) 40 180 280
Normal mode - 700 -
Slew rate Vppa 224V
) (from 10 and Low-power mode - 180 -
SR® o Vims
90% of output | Normal mode - 300 -
voltage) Vppa <2.4V
Low-power mode - 80 -
Normal mode 55 110 -
AO Open loop gain dB
Low-power mode 45 110 -
Vbpa -
. i Normal mode 100 - -
VOHSAT(2) High saturation I|O?d =max or Rigaq =
voltage min Input at Vppa. VDDA -
Low-power mode 50 - - mv
VoLsar® Low saturation | Normal mode Ibed =max or Riggq = - - 100
voltage Low-power mode | Min Input at 0. . . 50
Normal mode - 74 -
Pm Phase margin °
Low-power mode - 66 -
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SAIl characteristics

Unless otherwise specified, the parameters given in Table 99 for SAl are derived from tests
performed under the ambient temperature, fpc| kx frequency and Vpp supply voltage condi-

tions summarized inTable 22: General operating conditions, with the following configuration:
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 Vpp

Refer to Section 6.3.14: I/0 port characteristics for more details on the input/output alternate
function characteristics (CK,SD,FS).

Table 99. SAI characteristics("

Symbol Parameter Conditions Min | Max | Unit

fmeLk SAIl Main clock output - - 50 |MHz

Master transmitter
27V<Vpp<s36V - 21.5
Voltage Range 1

Master transmitter
171V <Vpp<36V - 13.5
Voltage Range 1

Master receiver
Voltage Range 1

Slave transmitter
fek SAl clock frequency(z) 27V<Vpps3.6V - 20 |MHz

Voltage Range 1

Slave transmitter
171V <Vpp<36V - 13.5
Voltage Range 1

Slave receiver

Voltage Range 1 . 25
Voltage Range 2 - 13
1.08V<Vpps132V - 7
Master mode ) 22

27VsVpps36V
tV(FS) FS valid time M q ns
aster mode

171V < Vpp <3.6 V N
th(Fs) FS hold time Master mode 10 - ns
tsu(Fs) FS setup time Slave mode 1 - ns
th(rs) FS hold time Slave mode 2 - ns
tsusb A MR Master receiver 1 -
su(SD_AMR) Data input setup time ns
tsu(sb_B_SR) Slave receiver 1 -
t Master receiver 5 -
h(SD_A _MR) Data input hold time ns
th(SD_B_SR) Slave receiver 2 -
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Figure 50. Synchronous multiplexed NOR/PSRAM read timings
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Figure 52. Synchronous non-multiplexed NOR/PSRAM read timings
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Table 115. Synchronous non-multiplexed NOR/PSRAM read timings“)(z)

Symbol Parameter Min Max Unit
twcLk) FMC_CLK period 2THeLk - 0.5 -
tycikinexy) | FMC_CLK low to FMC_NEx low (x=0..2) - 2
ta(cLkH-NExH) | FMC_CLK high to FMC_NEXx high (x=0...2) TheLkt0.5 -
tycLk-NabvL) | FMC_CLK low to FMC_NADV low - 0.5
ty(cLke-NnaDvH) | FMC_CLK low to FMC_NADV high 0 -
tacLKL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 4 ns
tycLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) THelk -
taccLknoeL) | FMC_CLK low to FMC_NOE low - 1.5
ty(cLkH-NoEH) | FMC_CLK high to FMC_NOE high TheLk-0.5 -
tsupv-cLkHy | FMC_D[15:0] valid data before FMC_CLK high 1 -
th(CLKH-DV) FMC_DI[15:0] valid data after FMC_CLK high 3.5 -
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Table 126. 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 70. UFBGA132 - 132-ball, 7 x 7 mm ultra thin fine pitch ball grid array
package recommended footprint

Dpad

Dsm
BGA_WLCSP_FT_V1

Table 127. UFBGA132 recommended PCB design rules (0.5 mm pitch BGA)

Dimension Recommended values
Pitch 0.5 mm
Dpad 0.280 mm
Dsm 0.370 mm typ. (depends on the soldermask
registration tolerance)
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

Device marking

The following figure gives an example of topside marking orientation versus ball A1 identifier
location.
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