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2.16

2.17

Note:

3

The devices embed two dedicated PLL (PLLI2S and PLLSAI) which allow to achieve audio
class performance. In this case, the 12S and SAI master clock can generate all standard
sampling frequencies from 8 kHz to 192 kHz.

Boot modes

At startup, the boot memory space is selected by the BOOT pin and BOOT_ADDXx option
bytes, allowing to program any boot memory address from 0x0000 0000 to Ox3FFF FFFF
which includes:

e All Flash address space mapped on ITCM or AXIM interface
e All RAM address space: ITCM, DTCM RAMs and SRAMs mapped on AXIM interface
e  The System memory bootloader

The boot loader is located in system memory. It is used to reprogram the Flash memory
through a serial interface. Refer to STM32 microcontroller system memory boot mode
application note (AN2606) for details.

Power supply schemes

e Vpp=1.7t0 3.6 V: external power supply for I/Os and the internal regulator (when
enabled), provided externally through Vpp pins.

e  Vgsa, Vppa = 1.7 to 3.6 V: external analog power supplies for ADC, DAC, Reset
blocks, RCs and PLL. Vppa and Vgga must be connected to Vpp and Vgg, respectively.

e Vpar = 1.65 10 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

Vpp/Vppa minimum value of 1.7 V is obtained when the internal reset is OFF (refer to
Section 2.18.2: Internal reset OFF). Refer to Table 3: Voltage regulator configuration mode
versus device operating mode to identify the packages supporting this option.

e Vppspummc can be connected either to Vpp or an external independent power supply
(1.8 to 3.6V) for SDMMC?2 pins (clock, command, and 4-bit data). For example, when
the device is powered at 1.8V, an independent power supply 2.7V can be connected to
Vppsomme-When the Vppspumc is connected to a separated power supply, it is
independent from Vpp or Vppa but it must be the last supply to be provided and the first
to disappear. The following conditions Vppspmmc Must be respected:

—  During the power-on phase (Vpp < Vpp min): Vopspmmc should be always lower
than VDD -

—  During the power-down phase (Vpp < Vpp min): Vopspmme should be always
lower than Vpp -

—  The Vppspmwmc fising and falling time rate specifications must be respected (see
Table 20 and Table 21)

— In operating mode phase, Vppspmmc could be lower or higher than Vpp.
All associated GPIOs powered by Vppspumc are operating between

Vbbspmmc_min @nd Vppspumc max.

e Vppysg can be connected either to Vpp or an external independent power supply (3.0
to 3.6V) for USB transceivers (refer to Figure 4 and Figure 5). For example, when the
device is powered at 1.8V, an independent power supply 3.3V can be connected to
Vppuse- When the Vppsp is connected to a separated power supply, it is independent
from Vpp or Vppa but it must be the last supply to be provided and the first to
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Table 6. Timer feature comparison

Max Max
Timer . Counter | Counter | Prescaler DMA Capture/ | Complem interface | timer
Timer L request | compare entary
type resolution | type factor eneration | channels | outout clock clock
9 P (MHz) | (MHz)™"
Up Any
Advanced | TIM1, 4oy | poyn, | Integer Yes 4 Yes 108 216
-control TIM8 Up/down between 1
P and 65536
TIM2 Up, in?; yer
| 32-bit | Down, 9 Yes 4 No 54 |108/216
TIM5 Up/down between 1
P and 65536
TIM3 Up, in?en yer
| 16-bit | Down, 9 Yes 4 No 54 | 108/216
TIM4 Un/down between 1
P and 65536
Any
TIM9 |  16-bit Up integer No 2 No 108 216
between 1
General and 65536
purpose Any
TIM10, . integer
TIMA1 16-bit Up between 1 No 1 No 108 216
and 65536
Any
TIM12 | 16-bit Up Integer No 2 No 54 | 108/216
between 1
and 65536
Any
TIM13, . integer
TIM14 16-bit Up between 1 No 1 No 54 108/216
and 65536
Any
. TIMS, . integer
Basic TIM7 16-bit Up between 1 Yes 0 No 54 108/216
and 65536

1. The maximum timer clock is either 108 or 216 MHz depending on TIMPRE bit configuration in the RCC_DCKCFGR

register.

38/255
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Universal synchronous/asynchronous receiver transmitters
(USART)

The devices embed USART. Refer to Table 8: USART implementation for the features
implementation.

The universal synchronous asynchronous receiver transmitter (USART) offers a flexible
means of full-duplex data exchange with external equipment requiring an industry standard
NRZ asynchronous serial data format.

The USART peripheral supports:

Full-duplex asynchronous communications

Configurable oversampling method by 16 or 8 to give flexibility between speed and
clock tolerance

Dual clock domain allowing convenient baud rate programming independent from the
PCLK reprogramming

A common programmable transmit and receive baud rate of up to 27 Mbit/s when the
USART clock source is system clock frequency (max is 216 MHz) and oversampling by
8 is used.

Auto baud rate detection

Programmable data word length (7 or 8 or 9 bits) word length
Programmable data order with MSB-first or LSB-first shifting
Progarmmable parity (odd, even, no parity)

Configurable stop bits (1 or 1.5 or 2 stop bits)

Synchronous mode and clock output for synchronous communications
Single-wire half-duplex communications

Separate signal polarity control for transmission and reception
Swappable Tx/Rx pin configuration

Hardware flow control for modem and RS-485 transceiver
Multiprocessor communications

LIN master synchronous break send capability and LIN slave break detection capability
IrDA SIR encoder decoder supporting 3/16 bit duration for normal mode

Smartcard mode ( T=0 and T=1 asynchronous protocols for Smartcards as defined in
the ISO/IEC 7816-3 standard )

Support for Modbus communication

Table 8 summarizes the implementation of all U(S)ARTs instances

Table 8. USART implementation

features(") USART1/2/3/6 UART4/5/7/8

Data Length 7, 8 and 9 bits

Hardware flow control for modem

Continuous communication using DMA

Multiprocessor communication

Synchronous mode

X | X | X| X
X | X | X

3
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Pinouts and pin description

Figure 14. STM32F769xx LQFP176 pinout
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1. The above figure shows the package top view.
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Pinouts and pin description

Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax '6
STM32F767xx STM32F769xx o
C
g
© g
HHEr
= 5] . Additional
= © 2 2 % Alternate functions fdd'tt'.o a
ol | R l|lo|lw |2 B |vw|lw|® S | £ %2 unctions
S|t |« | M| |N|® |~ | N 3 o
oo |lgle |l | o =
[T [T o (T [T [7)] [T [T E
g|lg|@|g|dg|@|(o|g|g|m &
- - S - - e | - -l e c
=
£
o
TIM11_CH1, SPI5_SCK,
SAI1_MCLK_B,
- 19 | K1 25 [ 28 | K1 | NC | 25 | 28 | K1 PF7 IIO|FT| - UART7_TX, ADC3_IN5
QUADSPI_BK1_102,
EVENTOUT
SPI5_MISO, SAI1_SCK_B,
UART7_RTS, TIM13_CH1,
- 20 | L3 [ 26 [ 29 | L3 [ NC | 26 | 29 | L3 PF8 IIO|FT| - QUADSPI_BK1_100, ADC3_IN6
EVENTOUT
SPI5_MOSI, SAI1_FS_B,
UART7_CTS, TIM14_CHA1,
- 21 L2 | 27 [ 30 | L2 [ NC | 27 | 30 | L2 PF9 IIO|FT| - QUADSPI_BK1_IO1, ADC3_IN7
EVENTOUT
QUADSPI_CLK,
- 22 | L1 28 | 31 L1 | K11 ]| 28 | 31 L1 PF10 IIO|FT| - DCMI_D11, LCD_DE, ADC3_IN8
EVENTOUT
PHO- 3)
121 23 | G1 29 [ 32 | G1 |K12| 29 | 32 | G1 0sC IN /IO | FT EVENTOUT OSC_IN
PH1-
13|24 | H1 | 30 | 33 | H1 |K13| 30 | 33 | H1 | OSC_OU |l/O|FT | ® EVENTOUT 0SC_ouT
T
RS
14 1 25 [ I 31 34 [ J1 | L11 ]| 31 34 [ I NRST 110 T - - -
DFSDM1_CKINO,
DFSSiII\g1|_:IgAEIN4, ADC1_IN10,
15126 | M2 | 32 | 35 | M2 [ L12| 32 | 35 | M2 PCO IIO|FT| - — = ADC2_IN10,
OTG_HS_ULPI_STP, ADC3 IN10
FMC_SDNWE, LCD_R5, -
EVENTOUT
TRACEDO,
DFSDM1_DATINO, ADC1_IN11,
SPI2_MOSI/I2S2_SD, ADC2_IN11,
16|27 | M3 | 33 | 36 | M3 [ L13 | 33 | 36 | M3 PC1 IIO|FT| - SAIM1_SD_A, ADC3_IN11,
DFSDM1_CKIN4, RTC_TAMP
ETH_MDC, MDIOS_MDC, 3/WKUP3
EVENTOUT
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Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and
ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax =
STM32F767xx STM32F769xx @
-
£
© <
R E
= 5 . Additional
= © 2 2 % Alternate functions fddt_o a
ol | R l|lo|lw |2 B |vw|lw|® c Sl %2 unctions
S|t |« | M| |N|® |~ | N 3 o
ool |2 ||| (e |B|g o =
Lk 2w | L | e =
c|lg|@loc|jg|@lo|lc|c|@ ©
e R I '-|_'- [ a | a '-|_'- c
2
£
o
- |51 | M8 |61 |72 |K7|PO|61|72|K| VSS |S - - -
- | 52| N8| 62| 73 | L8| M8 |62 | 73| L8 VDD S - - -
12C4_SMBA,
- 53 | N6 | 63 | 74 | N6 | L8 [ 63 | 74 | N6 PF13 IO | FT| - DFSDM1_DATING, -
FMC_A7, EVENTOUT
12C4_SCL,
- 54 | R7 | 64 | 75 | P6 | K8 [ 64 | 75 | P6 PF14 IO | FT| - DFSDM1_CKING, -
FMC_AS8, EVENTOUT
[2C4_SDA, FMC_A9,
- 55| P7 | 65|76 M8 | P8 | 65 | 76 | M8 PF15 IO | FT| - EVENTOUT -
- 56 | N7 | 66 | 77 | N7 | N8 | 66 | 77 | N7 PGO IIO|FT| - FMC_A10, EVENTOUT -
- 57 | M7 | 67 | 78 | M7 | L7 | 67 | 78 | M7 PG1 IIO|FT| - FMC_A11, EVENTOUT -
TIM1_ETR,
DFSDM1_DATIN2,
37 | 58 | R8 | 68 | 79 [ R8 | M7 | 68 | 79 | R8 PE7 IIO|FT| - UART7_RX, -
QUADSPI_BK2_100,
FMC_D4, EVENTOUT
TIM1_CH1N,
DFSDM1_CKINZ2,
38|59 | P8 | 69 | 80 | N9 | N7 | 69 | 80 | N9 PE8 IO | FT| - UART7_TX, -
QUADSPI_BK2_101,
FMC_D5, EVENTOUT
TIM1_CHH1,
DFSDM1_CKOUT,
39 (60| P9 | 70 | 81 P9 | P7 | 70 | 81 P9 PE9 IO | FT| - UART7_RTS, -
QUADSPI_BK2_102,
FMC_D6, EVENTOUT
-1 61| M9 | 71 82 | K8 - 71 82 | K8 VSS S - - - -
- | 62| N9 | 72 | 83 | L9 - 72 | 83 | L9 VDD S - - - -
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Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 | AF12 | AF13 | AF14 | AF15
SPI2/I2S SAI2/QU
A sPiizs | SR 2125 | 2ispi3i2 | SPSSA | CAN1/2IT | ADSPIS UART7/
Port 12C4/UA oy | 12612131 | 1isPi2nz | 23R8I | s3yspier | S1USERT | IM12113/ | DMMC2/D | 12C4/CAN | FMCISD | o

svs | RT5TM | Tm3iass | 11T | aiusaRT | sispis | S50 | usarTy | §DARTY | 14/quAD | Fspmiio | 3somm | mmcim | 2SI | cp | svs

112 eea | 1ICEC | 1283/sPI | 'FEMER | 2r3uART | STISIOL | SPUFMCY | TG2_HS/ | C2/ETH | DIOS/OT

aisie | RISDF | sipFspm | G- LCD |OTG1_FS G2_Fs

1/SPDIF /LCD

12C2_SD EVEN
PFO - - - - % - - - - - - - FMC_AO | - S R
12C2_SC EVEN
PF1 - - - - 5 - - - - - - - FMC_AT| - - | oot
12C2_SM EVEN
PF2 - - - - 2 - - - - - - - FMC_A2 | - N G
EVEN
PF3 - - - - - - - - - - - - FMC_A3 | - S S
EVEN
PF4 - - - - - - - - - - - - FMC_A4 | - S R
EVEN
PF5 - - - - - - - - - - - - FMC_AS | - S R
PotF | ore ) ) | Tm10_c _ |sPisNS|SAI_sD| uART7_ | JUADSE ) ] ) ) | Bven
H1 s B R | BRI TOUT
bF7 ) ) ~ |mmcH|  |spPis_sc| sAlMm _ |uarrr_| BURDSE ) ) ) ) | Even
1 K | cLkB X B TOUT
oFs ] ] ] ] ] SsPI5_MI [SAl_SC| UART7_ | TIM13_C | QUADSPI ] ] ] | Even
SO K_B RTS H1 | _BK1_100 TOUT
oFo ] ] ] ] ] SPI5_M [SAI1FS| UART7_ | TIM14_C | QUADSPI ] ] ] | Bven
o8I B cTs H1 | _BK1_IO1 TOUT
QUADSP DCMI_D EVEN
PF10 - - - - - - - - - I_CLK - - - 11~ | LCDDE | 1507
PE11 ] ] ] ] ] SPI5_M ] ] ] ~ |sm2sp | |Fmc_sp|pcmMiD| | EVEN
osI B NRAS 12 TOUT

XX69L4ZEINLS XV89L4ZEINLS XXL9L4ZEINLS XXG9.L4ZEINLS

uonduosap uid pue sjnould
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Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate

function mapping (continued)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 | AF15
SPI2/I12S SAI2/QU
A sPiizs | SR 2125 | 2ispi3i2 | SPSSA | CAN1/2IT | ADSPIS UART7/
Port 12C4/UA TUILPTIM | 12C1/2131 | 11SPI20i2 | <2 | S3ISPI6/ | o b, | IM12/13/ | DMMC2/D | 12C4/CAN | FMCISD | o

SYS | RTS/TIM | TIM3/4/5 | ¢ noc | 4USART | S2ISPI3/ | Don ) | USART1/ | i 7 | 14/QUAD | FSDM1/0 | 3/SDMM | MMC1/M | ~nes | LCD | SYS

112 1/CEC 1/CEC | 1283/SPI | o ne | 2/3/UART | 2M0ccn | SPUFMC/ | TG2_HS/ | C2/ETH | DIOS/OT

4/506 | "gpuq | SIDFSDM | P-op LCD |OTG1_Fs G2_FS

1/SPDIF ILCD
LCD_HS | EVEN
Pl12 - - - - - - - - - - . - . . YNC | TOUT
LCD_VS | EVEN
PI13 - - - - - - - - - - . . . . YNC | TouT
Port |

LCD_CL | EVEN
Pi14 - - - - - - - - - - - - - - K TOUT
EVEN
PI15 - - - - - - - - - LCD_G2 - - - - LCD_RO | 7007
EVEN
PJO - - - - - - - - - LCD_R7 - - - - LCD_R1 | To0T
EVEN
PJ1 - - - - - - - - - - - - - - LCD_R2 | 157
EVEN
pJ2 - - - - - - - - - - - - - DSI_TE | LCD_R3 TouT
EVEN
PJ3 - - - - - - - - - - - - - - LCD_R4 | 107
EVEN
PJ4 - - - - - - - = - - - - - - LCD_R5 TOUT
EVEN
Port J PJ5 - - - - - - - - - - - - - - LCD_R6 TOUT
EVEN
PJ6 - - - - - = = - - = - = - - LCD_R7 TOUT
EVEN
PJ7 - - - - - - - - - - - - - - LCD_GO | 1o T
EVEN
PJ8 - - - - - = = = - = - = - - LCD_G1 TOUT
EVEN
PJ9 - - - - - - - - - - - - - - LCD_G2 TOUT
EVEN
PJ10 - - - - - - - - - - - - - - LCD_G3 | 1ouT

uonduosap uid pue synouid
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1. Guaranteed by design.

2. The reset temporization is measured from the power-on (POR reset or wakeup from Vgar) to the instant
when first instruction is read by the user application code.

5.3.6 Over-drive switching characteristics

When the over-drive mode switches from enabled to disabled or disabled to enabled, the
system clock is stalled during the internal voltage set-up.

The over-drive switching characteristics are given in Table 23. They are subject to general
operating conditions for Tx.

Table 23. Over-drive switching characteristics(!)

Symbol Parameter Conditions Min Typ Max Unit
HSI - 45 -
. . HSE max for 4 MHz
Tod_swen Over_drive switch | 4 i for 26 MHz 45 ) 100
enable time
External HSE
50 MHz ) 40 i
ys
HSI - 20 -
. . HSE max for 4 MHz
Tod_swdis | Over-driveswitch | . i for 26 MHz. 20 ) 80
- disable time
External HSE ) 15 )
50 MHz
1. Guaranteed by design.
5.3.7 Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, 1/0 pin loading, device software configuration,
operating frequencies, /O pin switching rate, program location in memory and executed
binary code.

The current consumption is measured as described in Figure 26: Current consumption
measurement scheme.

All the run-mode current consumption measurements given in this section are performed
with a reduced code that gives a consumption equivalent to CoreMark code.

3
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1. Guaranteed by characterization results.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LS| are ON, an additional power consumption
should be considered.

3. When the ADC is ON (ADON bit set in the ADC_CR?2 register), add an additional power consumption of 1.73 mA per ADC
for the analog part.

Table 33. Typical and maximum current consumption in Sleep mode, regulator ON

Max(1)
Symbol | Parameter | Conditions | fyc k (MHZz) Typ Unit
Tpo=25°C|To=85°C|T,=105°C
216 128 1440) 1900) -
200 119 134 180 214
Al 180 105 118(3) 1530) 178G)
peripherals 168 93 105 136 156
enabled® 144 72 80 107 124
60 33 39 65 82
oo | e s [ v o [ o ] & |m
Sleep mode 216 18 250) 71 -
200 17 24 70 112
Al 180 14 20() 54(3) 75()
peripherals 168 13 18 49 69
disabled 144 10 14 40 58
60 6 10 36 53
25 4 8 34 51

1. Guaranteed by characterization results, unless otherwise specified.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LS| are ON, an additional power consumption
should be considered.

3. Guaranteed by test in production.

3
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Figure 36. MIPI D-PHY HS/LP clock lane transition timing diagram
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Figure 37. MIPI D-PHY HS/LP data lane transition timing diagram
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5.3.14 MIPI D-PHY PLL characteristics

The parameters given in Table 53 are derived from tests performed under temperature and
Vpp supply voltage conditions summarized in Table 17.

Table 53. DSI-PLL characteristics(?)

Symbol Parameter Conditions Min | Typ | Max | Unit
fpL N | PLL input clock - 4 - 100
fPLL INFIN PFD input clock - 4 - 25
= MHz
prL_OUT PLL multiplier output clock - 31.25 - 500
fyco_out | PLL VCO output - 500 - | 1000
tLOCK PLL lock time - - - 200 us

3
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5.3.16

156/255

Memory characteristics

Flash memory

The characteristics are given at TA = —40 to 105 °C unless otherwise specified.

The devices are shipped to customers with the Flash memory erased.

Table 55. Flash memory characteristics

Symbol Parameter Conditions Min Typ Max | Unit
Write / Erase 8-bit mode, Vpp =1.7 V - 14 -
Ibp Supply current | Write / Erase 16-bit mode, Vpp =2.1V - 17 - mA
Write / Erase 32-bit mode, Vpp =3.3 V - 24 -
Table 56. Flash memory programming (single bank configuration
nDBANK=1)
Symbol Parameter Conditions Min(" Typ Max() | Unit
N Program/erase parallelism ) @)
torog Word programming time (PSIZE) = x 8/16/32 16 | 100 ps
Program/erase
parallelism (PSIZE) = x 8 ) 400 | 800
. Program/erase
terasesokp | Sector (32 KB) erase time pargllelism (PSIZE) = x 16 - 250 600 ms
Program/erase
parallelism (PSIZE) =x 32| 200 | 500
Program/erase
parallelism (PSIZE) = x 8 ) 1100 | 2400
. Program/erase
terasE128KB | Sector (128 KB) erase time pargllelism (PSIZE) = x 16 - 800 | 1400 | ms
Program/erase
parallelism (PSIZE) =x 32| 500 | 1100
Program/erase ) 21 4
parallelism (PSIZE) = x 8 ’
. Program/erase
terasE256KB | Sector (256 KB) erase time pargllelism (PSIZE) = x 16 - 1.5 26 s
Program/erase ) 1 2
parallelism (PSIZE) = x 32
Program/erase
parallelism (PSIZE) = x 8 ) 16 32
. Program/erase
tvEe Mass erase time parallelism (PSIZE) = x 16 - 11 22 s
Program/erase ) 8 16
parallelism (PSIZE) = x 32
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Electrical characteristics

Table 82. DAC characteristics (continued)

Symbol Parameter Min | Typ Max | Unit Comments
) 280 380 uA Wlth no load, middle code (0x800) on the
DAC DC Vppjp current inputs
Iopa® consu(g;ption in quiescent With no load, worst code (0xF1C) at
mode - 475 | 625 | WA |Vger+ = 3.6 Vinterms of DC
consumption on the inputs
Differential non linearity - - +0.5 | LSB |Given for the DAC in 10-bit configuration.
DNL®  |Difference between two
consecutive code-1LSB) - - - - -
- - 12 LSB |Given for the DAC in 12-bit configuration.
Integral non linearity - - 11 LSB |Given for the DAC in 10-bit configuration.
(difference between
INL@) measured value at Code i
and the value at Codeiona | . - +4 | LSB |Given for the DAC in 12-bit configuration.
line drawn between Code 0
and last Code 1023)
- - +10 mV |Given for the DAC in 12-bit configuration
Offset error
(difference between ) ) +3 LSB Given for the DAC in 10-bit at Vgggs =
Offset® |measured value at Code N 36V
£9x800/%and the ideal value = ] ] +12 | LsB Given for the DAC in 12-bit at Vrgp, =
REF+ ) = 36V
Gain . o . . . ) .
error®) Gain error - - 0.5 % |Given for the DAC in 12-bit configuration
Settling time (full scale: for a
10-bit input code transition
¢ (4)|between the lowest and the ) 3 6 s CLoap < 50 pF,
SETTLING "I highest input codes when HS IR oap = 5 kQ
DAC_OUT reaches final
value +4L.SB
THD@ Total Harmonic Distortion 4B CiLoap < 50 pF,
Buffer ON RLOAD >5kQ
Max frequency for a correct
Update |DAC_OUT change when ) ) 1 MS/s CLoap < 50 pF,
rate®  [small variation in the input Rioap =5 kQ
code (from code i to i+1LSB)
Wakeup time from off state CLoap < 50 pF, R pap =5 kQ
twaxeup® | (Setting the ENx bit in the - 6.5 10 Us |input code between lowest and highest
DAC Control register) possible ones.
Power supply rejection ratio
PSRR+ (@) | (to Vppp) (static DC - | 67 | —40 | dB |No R, oap CLoap = 50 pF
measurement)
1. Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 2.18.2:

Internal reset OFF).

2. Guaranteed by design.

3. The quiescent mode corresponds to a state where the DAC maintains a stable output level to ensure that no dynamic
consumption occurs.

4. Guaranteed by characterization results.

574
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Figure 47. SPI timing diagram - slave mode and CPHA = 1(1)

NSS input \

N

§ L (e BE—

—tysoxmrethnssy

CPOL=0 Lo N N i ‘

_tsu(NSS)«_"; -ty scKH ™

SCKinput

CPHA=1 | S /T |
CPOL=1 § 4 /

—tasoyr—+  <tyscky ™

MOSI input >< First bit IN >< Next bits IN >< Last bit IN ><

MSv41659V1
1. Measurement points are done at 0.5Vpp and with external C_ = 30 pF.
Figure 48. SPI timing diagram - master mode(?)
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1. Measurement points are done at 0.5Vpp and with external C_ = 30 pF.
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Electrical characteristics

3

Figure 67. Synchronous non-multiplexed NOR/PSRAM read timings
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Table 110. Synchronous non-multiplexed NOR/PSRAM read timings“)

Symbol Parameter Min Max Unit
twcLk) FMC_CLK period 2THek - 0.5 -
tciki-Next) | FMC_CLK low to FMC_NEx low (x=0..2) - 2
ta(cLkH-NExH) | FMC_CLK high to FMC_NEx high (x=0...2) Thek * 0.5 -
tycLkL-NaDVL) | FMC_CLK low to FMC_NADV low - 0.5
ty(cLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tackL-av)y | FMC_CLK low to FMC_Ax valid (x=16...25) - 25
tacLkr-ary) | FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk - ns
tycLkL-NoEL) | FMC_CLK low to FMC_NOE low - 1.5
ty(cLkH-NoEH) | FMC_CLK high to FMC_NOE high Thek + 0.5 -
tsupv-cLkHy | FMC_D[15:0] valid data before FMC_CLK high 1.5 -
thcLkH-pv) | FMC_D[15:0] valid data after FMC_CLK high 3.5 -
tnwaT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwaIT) | FMC_NWAIT valid after FMC_CLK high 35 -
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Table 128. LQFP208, 28 x 28 mm, 208-pin 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
0.090 - 0.200 0.0035 - 0.0079
D 29.800 30.000 30.200 1.1732 1.1811 1.1890
D1 27.800 28.000 28.200 1.0945 1.1024 1.1102
D3 - 25.500 - - 1.0039 -
E 29.800 30.000 30.200 1.1732 1.1811 1.1890
E1 27.800 28.000 28.200 1.0945 1.1024 1.1102
E3 - 25.500 - - 1.0039 -
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° 3.5° 7.0° 0° 3.5° 7.0°
cce - - 0.080 - - 0.0031

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

3
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6.7 TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid
array package information
Figure 101. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package outline
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v v [2]ddd[ Z]
I ] Y
A2 Al A
<+ D1 ——» Alball A1 ball
ol leo E .l _lq identifier indexarea |« D >
A
Al 9900000000000 04 7y A
00000000000000O
000000000000000O0 G
000000000000000O0
00000000000000O0
00000000000000O
0000O0O 000O0OOO
000000 + 000000 E1 E
000000 000000
00000000000000O
00000000000000O
000000000000000O0 e
000000000000000O0 ¥
00000000000000%
R]| ooooooo0o00000Q004 7y v
15 1
BOTTOM VIEW @b (216 balls TOP VIEW
+|Deee@| Z[Y]X]
Yot @[z
AOL2_ME_V3
1. Drawing is not to scale.
Table 133. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package mechanical data
millimeters inches(")
Symbol
Min Typ Max Min Typ Max
A - - 1.100 - - 0.0433
A1 0.150 - - 0.0059 - -
A2 - 0.760 - - 0.0299 -
b 0.350 0.400 0.450 0.0138 0.0157 0.0177
D 12.850 13.000 13.150 0.5118 0.5118 0.5177
D1 - 11.200 - - 0.4409 -
E 12.850 13.000 13.150 0.5118 0.5118 0.5177
E1 - 11.200 - - 0.4409 -
e - 0.800 - - 0.0315 -
F - 0.900 - - 0.0354 -
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Package information

Table 133. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package mechanical data (continued)

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
G 0.900 0.0354
ddd 0.100 0.0039
eee 0.150 0.0059
fff 0.080 0.0031

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

Figure 102. TFBGA216, 13 x 13 mm, 0.8 mm pitch, thin fine-pitch ball grid array

package recommended footprint
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Table 134. TFBGA216 recommended PCB design rules (0.8 mm pitch BGA)

Dimension Recommended values
Pitch 0.8
Dpad 0.400 mm
Dsm 9.47(? mm typ. (depends on the soldermask reg-
istration tolerance)
Stencil opening 0.400 mm
Stencil thickness Between 0.100 mm and 0.125 mm
Pad trace width 0.120 mm
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