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STM32F469xx

Description

UFBGAL176 package

113

Figure 3. UFBGA176 port-to-terminal assignment differences
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1. The highlighted pins are substituted with dedicated DSI 10 pins on STM32F469xx/479xx devices.

DoclD028196 Rev 4

18/217




Functional overview STM32F469xx

2.4 Embedded Flash memory
The devices embed a Flash memory of up to 2 Mbytes available for storing programs and
data.

2.5 CRC (cyclic redundancy check) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from a 32-bit
data word and a fixed generator polynomial.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a software
signature during runtime, to be compared with a reference signature generated at link-time
and stored at a given memory location.

2.6 Embedded SRAM

All devices embed:

e Up to 384Kbytes of system SRAM including 64 Kbytes of CCM (core coupled memory)
data RAM

RAM memory is accessed (read/write) at CPU clock speed with 0 wait states.
e 4 Kbytes of backup SRAM

This area is accessible only from the CPU. Its content is protected against possible
unwanted write accesses, and is retained in Standby or VBAT mode.

2.7 Multi-AHB bus matrix

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

3
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Functional overview STM32F469xx
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The DSI Host main features:
e  Compliant with MIPI® Alliance standards
e Interface with MIPI® D-PHY
e  Supports all commands defined in the MIPI® Alliance specification for DCS:
—  Transmission of all Command mode packets through the APB interface
—  Transmission of commands in low-power and high-speed during Video Mode
e  Supports up to two D-PHY data lanes
e Bidirectional communication and escape mode support through data lane 0
e  Supports non-continuous clock in D-PHY clock lane for additional power saving
e  Supports Ultra Low-Power mode with PLL disabled
e ECC and Checksum capabilities
e  Support for End of Transmission Packet (EoTp)
e  Fault recovery schemes
e 3D transmission support
e Configurable selection of system interfaces:
—  AMBA APB for control and optional support for Generic and DCS commands
— Video Mode interface through LTDC
—  Adapted Command Mode interface through LTDC
e Independently programmable Virtual Channel ID in
— Video Mode
— Adapted Command Mode
— APB Slave

Video Mode interfaces features:

e LTDC interface color coding mappings into 24-bit interface:
— 16-bit RGB, configurations 1, 2, and 3
—  18-bit RGB, configurations 1 and 2
—  24-bit RGB

e  Programmable polarity of all LTDC interface signals

e Extended resolutions beyond the DPI standard maximum resolution of 800x480 pixels:
maximum resolution is limited by available DSI physical link bandwidth:

—  Number of lanes: 2
—  Maximum speed per lane: 500Mbps

Adapted interface features:
e  Support for sending large amounts of data through the memory_write_start (WMS) and
memory_write_continue (WMC) DCS commands
e LTDC interface color coding mappings into 24-bit interface:
— 16-bit RGB, configurations 1, 2, and 3
—  18-bit RGB, configurations 1 and 2
—  24-bit RGB

3

DoclD028196 Rev 4




Functional overview STM32F469xx

communicate at speeds of up to 11.25 Mbit/s. The other available interfaces communicate
at up to 5.62 bit/s.

USART1, USART2, USART3 and USART®6 also provide hardware management of the CTS
and RTS signals, Smart Card mode (ISO 7816 compliant) and SPI-like communication
capability. All interfaces can be served by the DMA controller.

Table 8. USART feature comparison(l)

Name

Max. baud rate in Mbit/s

Standard Modem SPI Smartcard APB

LIN irDA

features | (RTS/CTS) master (ISO 7816) | Oversampling | Oversampling | mapping

by 16 by 8

USART1

APB2
X X X | X X X 5.62 11.25 (max.
90 MHz)

USART2

APB1
X X X | X X X 2.81 5.62 (max.
45 MHz)

USART3

APB1
X X X X X X 2.81 5.62 (max.
45 MHz)

UART4

APB1
X - X - X - 2.81 5.62 (max.
45 MHz)

UARTS

APB1
X - X - X - 2.81 5.62 (max.
45 MHz)

USART6

APB2
X X X | X X X 5.62 11.25 (max.
90 MHz)

UART7

APB1
X - X - X - 2.81 5.62 (max.
45 MHz)

UARTS

APB1
X - X - X - 2.81 5.62 (max.
45 MHz)

1. X =feature supported.

2.27
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Serial peripheral interface (SPI)

The devices feature up to six SPIs in slave and master modes in full-duplex and simplex
communication modes. SPI1, SPI4, SPI5, and SPI6 can communicate at up to 45 Mbits/s,
SPI2 and SPI3 can communicate at up to 22.5 Mbit/s. The 3-bit prescaler gives 8 master
mode frequencies and the frame is configurable to 8 bits or 16 bits. The hardware CRC
generation/verification supports basic SD Card/MMC modes. All SPIs can be served by the
DMA controller.

The SPI interface can be configured to operate in TI mode for communications in master
mode and slave mode.
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Pinouts and pin description

STM32F469xx

Figure 17. STM32F46x UFBGA176 ballout
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Pinouts and pin description STM32F469xx
Table 11. FMC pin definition
Pin name | NOR/PSRAM/SRAM NOR/PSRAM Mux NAND16 SDRAM

PFO AO - - AO
PF1 A1 - - A1
PF2 A2 - - A2
PF3 A3 - - A3
PF4 A4 - - A4
PF5 A5 - - A5
PF12 A6 - - A6
PF13 A7 - - A7
PF14 A8 - - A8
PF15 A9 - - A9
PGO A10 - - A10
PG1 A11 - - A11
PG2 A12 - - A12
PG3 A13 - -

PG4 A14 - - BAO
PG5 A15 - - BA1
PD11 A16 A16 CLE -
PD12 A17 A17 ALE -
PD13 A18 A18 - -
PE3 A19 A19 - -
PE4 A20 A20 - -
PE5 A21 A21 - -
PE6 A22 A22 - -
PE2 A23 A23 - -
PG13 A24 A24 - -
PG14 A25 A25 - -
PD14 DO DAO DO DO
PD15 D1 DA1 D1 D1
PDO D2 DA2 D2 D2
PD1 D3 DA3 D3 D3
PE7 D4 DA4 D4 D4
PES8 D5 DA5 D5 D5
PE9 D6 DAG D6 D6
PE10 D7 DA7 D7 D7
PEN D8 DAS8 D8 D8

70/217
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Table 12.

Alternate function (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USAR | CAN1/2/ | QUAD EMC/
Port SPI12/3/ DCMI/
TIM3/4/ | TIM8/9/ SPI1/2/3 | SPI2/3/ T6/ | TIM12/ | SP/OT SpIo/
SYS TIM1/2 12C1/2/3 USART | UART | 13/14/ | G2 HS ETH DsSI LCD SYS
5 10/11 14/5/6 SAIl — OTG2_
1213 | 4/5/71 | QUAD | /OTG1 Fs HOST
8 SPI/LCD _FS
TIM8_CH2 OTG HS | ETH_MIL_ EVENT
PBO - | TIM1_cHaN | TIM3_CH3 N - ; ; ; ; teors | USE) i) ; ; teo_et | FOEY
TIM8_CH3 OTG HS | ETH_MI_ ] ) EVENT
PB1 - | TiM1_cHaN | TIM3_CH4 N - - - - - teoRre | QDS o teo_co | BN
EVENT
PB2 - - - - - - - - - - - - - - - o
JTDO/
SPI3_SCK/ EVENT
PB3 | TRACES | TIM2_CH2 - - spi1_sck | SP=SC - - - - - - - - oo
WO _
SPI3 MIS | 12S3ext EVENT
PB4 | NJTRST - TIM3_CH1 - - SPI_MISO 5 o - - - - - - - oy
SPI3_MOS OTG_HS | ETH_PPS FMC_ EVENT
PBS5 - - TIM3_CH2 - i2c1_swBA | spi1_most | §3MES - canzRrx | 3D s shace, | bemioto | Lep_e7 | EUEY
QUADSPI
USART1 FMC_ EVENT
PB6 - - TIM4_CH1 - 12C1_SCL - - X - CANZ.TX | _BKINC - e | bemips o
USART1_ DCMI_VS EVENT
PB7 - - TIM4_CH2 - 12C1_SDA - - o - ; - - FMC_NL e o
Port
B TIM10_CH ETH_MII_ EVENT
PBS - - TIM4_CH3 : 12C1_SCL - - - - CAN1_RX - T spio_b4 | pcmiDs | Lcp s | EYCN
TIM11_CH SPI2_NSS/I ) ) ) ) ) EVENT
PBY - - TIM4_CH4 ; i2c1_spA | SEENES CAN1_TX spio_ps | pemi o7 | Leoe7 | FYEN
SPI2_SCKII ] USART3 _ | QuaDsPI_ | OTG_HS | ETH_MI_RX_ ] ] EVENT
PB10 - TIM2_CH3 - - 12€2_SCL | “»55 ¢k X BK1_NCS | _ULPI D3 ER LCD_G4 | "oyt
ETH_MIL_TX
USART3 OTG_HS _MILTX DSIHOST EVENT
PB11 - TIM2_CH4 - - 12C2_SDA - o - Lo | ENETH Rwil - Ho teo_es | BN
- _ULPL TX_EN
ETH_MIL_TXD
SPI2_NSS/I USART3 OTG_HS M1 OTG _HS_ ) ) EVENT
PB12 - TIM1_BKIN - - izc2_swiga | SEENES - e - CANZ RX | 1 'p | OFETH_RWILT ' oo
ETH_MIL_TXD
SPI2_SCK/I USART3 OTG_HS ML ) ) ) EVENT
PB13 - | Tm1_cHIN - - - pes oK - e - can2 x| )G | VETH_RWMLT o
TIM8_CH2 [2S2ext_S | USART3 ) ) ) OTG_HS_ ) ) EVENT
PB14 - | Tim1_cHan - N - SPI2_MISO e e TIM12_CH1 o o
RTC TIM8_CH3 SPI2_MOSI ] ] ] ] ] OTG _HS._ ] ] EVENT
PBIS | FICN | TIM1_CHaN - N - 1253 Sb TIM12_CH2 o o

uondiiosap uid pue sinould
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STM32F469xx

Memory mapping

4

Memory mapping

The memory map is shown in Figure 21.

Figure 21. Memory map

OXFFFF FFFF

0xE000 0000
OXDFFF FFFF

0xD000 0000
OXCFFF FFFF

0xA000 0000
OX9FFF FFFF

0x8000 0000
OXTFFF FFFF

0x6000 0000
OX5FFF FFFF

0x4000 0000
Ox3FFF FFFF

0x2000 0000
O0x1FFF FFFF

512-Mbyte
Block 7

Cortex®-4
Internal

peripherals

512-Mbyte
Block 6
FMC

512-Mbyte
Block 5
FMC and
QUADSPI

512-Mbyte
Block 4
FMC bank3 and
QUADSPI bank

512-Mbyte
Block 3

FMC bank1 to

QUADSPI bank 2

512-Mbyte
Block 2
Peripherals

512-Mbyte
Block 1
SRAM

Reserved

0x0000 0000

512-Mbyte
Block 0
SRAM

AM3

(128 KB aliased by bit-banding)
SRAM2

(32 KB aliased by bit-banding)

M1
(160 KB aliased by bit-banding)

Reserved

Option Bytes

Reserved

System memory

Reserved

Option bytes

Reserved

CCM data RAM
(64 KB data SRAM)

Reserved

Flash memory

Reserved

Aliased to Flash, system
memory or SRAM depending
on the BOOT pins

0x2005 0000 - 0x3FFF FFFF
0x2003 0000 - 0x2004 FFFF
0x2002 8000 - 0x2002 FFFF

0x2000 0000 - 0x2002 7FFF

0x1FFF C008 - 0x1FFF FFFF
0x1FFF C000 - 0x1FFF COOF

Ox1FFF 7A10 - Ox1FFF 7FFF
4FFF 0000 - Ox1FFF 7AOF

0xREE C008 - Ox1FFE FFFF

0x1FFE.C000 - Ox1FFE COOF

0x1001 0DQQ - Ox1FFE BFFF
0x1000 0000 \Qx1000 FFFF
0x0820 0000 - OXOREF FFFF

0x0800 0000 - 0x081FRFFF
0x0020 0000 - 0x07FF FI

0x0000 0000 - 0x001F FFFF

Reserved

Cortex®-M4
internal peripheral

AHB3

Reserved

AHB2

Reserved

AHB1

Reserved

APB2

Reserved

APB1

0xE010 0000 - OXFFFF FFFF

0xE000 0000 - 0XEOOF FFFF

0x6000 0000 - OXDFFF FFFF

0x5006 0CO0 - Ox5FFF FFFF
0x5006 OBFF

0x5000 0000
0x4008 0000 - Ox4FFF FFFF
0x4007 FFFF

0x4002 0000
0x4001 7400 - 0x4001 FFFF
0x4001 73FF

0x4001 0000
0x4000 8000 - 0x4000 FFFF
0x4000 7FFF

0x4000 0000

MSv33863V2
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STM32F469xx

Electrical characteristics

Table 42. PLLI2S (audio PLL) characteristics (continued)

Symbol Parameter Conditions Min Typ Max | Unit
@) | PLLI2S power consumption | VCO freq = 192 MHz 0.15 0.40
Ipp(PLLIZS) Vv _ -
on Vpp VCO freq = 432 MHz 0.45 0.75 A
m
| (4)| PLLI2S power consumption VCO freq = 192 MHz 0.30 i 0.40
DDA(PLLIZS)” | on Vppa VCO freq = 432 MHz 0.55 0.85
1. Take care of using the appropriate division factor M to have the specified PLL input clock values.
2. Guaranteed by design.
3. Value given with main PLL running.
4. Based on test during characterization.
Table 43. PLLSAI (audio and LCD-TFT PLL) characteristics
Symbol Parameter Conditions Min Typ Max Unit
foLLSALIN PLLSAI input clock(") - 0.95@) | 1 2.10
fLsa_out | PLLSAI multiplier output clock - - - 216 MHz
fyco out PLLSAI VCO output - 192 - 432
VCO freq = 192 MHz 75 - 200
t ock PLLSAI lock time us
VCO freq = 432 MHz 100 - 300
Cycle to cycle at RMS B 90 B
12.288 MHz on peak
48KHz period, to - 280 - ps
N=432, R=5 peak
Main SAI clock jitter
L (3) Average frequency of
Jitter 12.288 MHz %
N=432, R=5 - - ps
on 1000 samples
Cycle t le at 48 KH
FS clock jitter ycle fo cycle z ; 400 ; ps
on 1000 samples
(4) | PLLSAI power consumption on | VCO freq = 192 MHz 0.15 0.40
IpD(PLLSAI) _ -
Vpp VCO freq = 432 MHz 0.45 0.75 A
m
| (4) | PLLSAI power consumption on | VCO freq = 192 MHz 0.30 i 0.40
DDA(PLLSAN™ | Vppa VCO freq = 432 MHz 0.55 0.85
1. Take care of using the appropriate division factor M to have the specified PLL input clock values.
2. Guaranteed by design.
3. Value given with main PLL running.
4. Based on test during characterization.
Kys DoclD028196 Rev 4 121/217




STM32F469xx

Electrical characteristics

5.3.21

NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up

resistor, Rp (see Table 58).

Unless otherwise specified, the parameters given in Table 61 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 17.
Table 61. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
Rpy Weak pull-up equivalent resistor(!) Vin=Vss 30 40 50 kQ
VenrsT)® | NRST Input filtered pulse - - - 100
ns
VnenrsT)?) | NRST Input not filtered pulse Vpp > 2.7V 300 - -
TnrsT out | Generated reset pulse duration Internal Reset source 20 - - us
1. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance must be minimum (~10% order).
2. Guaranteed by design.
Figure 41. Recommended NRST pin protection
V|
External 2P
reset circuit (1)
- RN NRST() RPU Internal Reset
) - Fiter f——
. i'j I0.1 uF
VT T STM32F
ail4132¢

3

1. The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the V) (yrsT) Max level specified in
Table 61. Otherwise the reset is not taken into account by the device.
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Electrical characteristics STM32F469xx

5.3.22

5.3.23

140/217

TIM timer characteristics

The parameters given in Table 62 are guaranteed by design. Refer to Section 5.3.20 for
details on the input/output alternate function characteristics (output compare, input capture,
external clock, PWM output).

Table 62. TIMx characteristics(1(@

Symbol Parameter Conditions® Min Max Unit

AHB/APBXx prescaler=1
or 2 or 4, frvxcLk = 1 - triMxcLk
tres(rivy | Timer resolution time 180 MHz

AHB/APBXx prescaler>4,
frimxcLk = 90 MHz

1 - trimxcLk

Timer external clock
f f /2
EXT frequency on CH1to CH4 | ¢ - =180 MHz 0 TIMXCLK MHz

Restim Timer resolution - 16/32 bit
t Maximum possible count ) 65536 x t
MAX_COUNT |\yith 32-bit counter 65536 TIMXCLK

1. TIMx is used as a general term to refer to the TIM1 to TIM12 timers.
2. Guaranteed by design.

3. The maximum timer frequency on APB1 or APB2 is up to 180 MHz, by setting the TIMPRE bit in the
RCC_DCKCFGR register, if APBx prescaler is 1 or 2 or 4, then TIMxCLK = HCKL, otherwise TIMxCLK =
4x PCLKXx.

Communications interfaces

I°C interface characteristics

The 1°C interface meets the timings requirements of the 1°C-bus specification and user
manual rev. 03 for:

e  Standard-mode (Sm): with a bit rate up to 100 kbit/s
e Fast-mode (Fm): with a bit rate up to 400 kbit/s.

The I°C timings requirements are guaranteed by design when the 12C peripheral is properly
configured (refer to RM0386 reference manual).

The SDA and SCL /O requirements are met with the following restrictions: the SDA and
SCL /O pins are not “true” open-drain. When configured as open-drain, the PMOS
connected between the I/O pin and VDB is disabled, but is still present. Refer to

Section 5.3.20 for more details on the 1“C I/O characteristics.

All 1>C SDA and SCL I/0s embed an analog filter. Refer to the table below for the analog
filter characteristics:

Table 63. 12C analog filter characteristics(?

Symbol Parameter Min Max Unit
Maximum pulse width of spikes
tar that are suppressed by the analog 50(2) 150(3) ns
filter

3
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STM32F469xx Electrical characteristics

SAl characteristics

Unless otherwise specified, the parameters given in Table 66 for SAl are derived from tests
performed under the ambient temperature, fpc| kx frequency and VDD supply voltage
conditions summarized in Table 17, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10
e  Capacitive load C=30 pF
e  Measurement points are performed at CMOS levels: 0.5 Vpp

Refer to Section 5.3.20 for more details on the input/output alternate function
characteristics (SCK,SD,WS).

Table 66. SAl characteristics®

Symbol Parameter Conditions Min Max Unit
fmekL SAIl Main clock output - 256 x 8K 256xFs
Master data: 32 bits - 128xFs® | MHz
fek SAl clock frequency(®
Slave data: 32 bits - 128xFs
Master mode, ) 17
2.7V £Vpp £3.6V
tyFs) FS valid time
Master mode, ) 23
1.71V £ Vpp £ 3.6V
tsu(Fs) FS setup time Slave mode 10 -
th(rs) FS hold time Slave mode 0 -
tsuisb MR Master receiver 1 -
Su(SD_MR) Data input setup time
tsu(sb_sRr) Slave receiver 2 -
{ Master receiver 6 -
h(SD_MR) Data input hold time
th(SD_SR) Slave receiver 1 - ns
Slave transmitter (after enable edge), ) 14
2.7V £Vpp 3.6V
th(SD B_ST) Data output valid time
- Slave transmitter (after enable edge), ) 23
1.71V £ Vpp £ 3.6V
thsp B _sT)| Dataoutput hold time Slave transmitter (after enable edge) 9 -
Master transmitter (after enable edge), _ 20
2.7V<Vpp<3.6V
tysp_a_m1)| Data output valid time
- Master transmitter (after enable edge), ) 26
1.71V £ Vpp £ 3.6V
thsp_a_mT)| Data output hold time | Master transmitter (after enable edge) 10 -

1. Guaranteed based on test during characterization.
2. APB clock frequency must be at least twice SAI clock frequency.
3. With Fs = 192 kHz.

3
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STM32F469xx

Table 80. ADC dynamic accuracy at fopc = 18 MHz - limited test conditions®

Symbol Parameter Test conditions Min Typ | Max | Unit
ENOB Effective number of bits fapc =18 MHz 10.3 | 104 - bits
SINAD Signal-to-noise and distortion ratio Vppa = Vrers= 1.7 V 64 64.2 -

SNR Signal-to-noise ratio Input Frequency = 20 KHz 64 65 - dB
THD Total harmonic distortion Temperature = 25 °C -67 | -72 -

1. Guaranteed based on test during characterization.

Table 81. ADC dynamic accuracy at fopc = 36 MHz - limited test conditions®

Symbol Parameter Test conditions Min Typ Max | Unit
ENOB Effective number of bits fapc =36 MHz 10.6 10.8 - bits
SINAD Signal-to noise and distortion ratio Vppa = VRers = 3.3V 66 67 -
SNR Signal-to noise ratio Input Frequency = 20 KHz 64 68 - dB
THD Total harmonic distortion Temperature = 25 °C -70 | -72 | -

1. Guaranteed based on test during characterization.

Note:

158/217

ADC accuracy vs. negative injection current: injecting a 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 currents.

Any positive injection current within the limits specified for Ijyypiny and Zliyyeiny in

Section 5.3.20 does not affect the ADC accuracy.

DoclD028196 Rev 4
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Electrical characteristics

3

In all timing tables, the Ty k is the HCLK clock period.
e For2.7V<Vpp=<3.6V, maximum FMC_SDCLK =90 MHz, at C = 30 pF (on

FMC_SDCLK).

e For1.71VsVpp<1.9V, maximum FMC_SDCLK =75 MHz when CAS Latency = 3 and
60 MHz for CAS latency 1 or 2. C| = 10 pF (on FMC_SDCLK).

Figure 71. SDRAM read access waveforms (CL = 1)

FMC_SDCLK

FMC_A[12:0]

td(SDCLKL_AddR)

FMC_SDNE[1:0] b

td(SDCLKL_NRAS) >—4

(SDCLK'L AddC) !
(SDCLKL AddR) !

X Colt, X Col2 X Co X

+»— td(SDCLKL_SNDE)

-b:—:t {th(SDCLKL_AddC

) '

: +—4 th(SDCLKL_SNDE)

Coln

> th(SDCLKi__N RAS) |

\: | /I

FMC_SDNRAS i ; : |
e td(SDCLKi_ NCAS) | | ! th(SDCLKL_NCAS)
FMC_SDNCAS \ : : : /[
FMC_SDNWE ' ! \ A
tsu(SDCLKH_ Data)<—><—> th(SDCLKH Data) 5
FMC_D[31:0] ,\ Data X Dath2 X Datai X DatanX
MS32751V2
Table 102. SDRAM read timings®
Symbol Parameter Min Max Unit
tw(SDCLK) FMC_SDCLK period 2Thok =05 | 2Thok*0.5
tsu(SDCLKH _Data) Data input setup time 2 -
th(SDCLKH_Data) Data input hold time 0 -
ty(SDCLKL_Add) Address valid time - 15
t4(SDCLKL- SDNE) Chip select valid time - 05
ns
th(SDCLKL_SDNE) Chip select hold time 0 _
ty(SDCLKL_SDNRAS) SDNRAS valid time - 0.5
th(SDCLKL_SDNRAS) SDNRAS hold time 0 -
ty(SDCLKL_SDNCAS) SDNCAS valid time - 0.5
th(SDCLKL_SDNCAS) SDNCAS hold time 0 -
1. Guaranteed based on test during characterization.
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Table 107. Quad-SPI characteristics in DDR mode@
Symbol Parameter Test conditions Min Typ Max Unit
27V<Vpp<3.6V, ) ) 80
= C|_ =20 pF
ck Quad-SPI clock frequency MHz
ck) 1.71V<Vpp <36V, 20
C|_ =15 pF
tW(CKH) Quad-SPI clock hlgh time - t(CK)/2'1 - t(CK)/Z
tW(CKL) Quad-SPI clock low time - t(CK)/2 - t(CK)/2+1
27V<Vpp<36V 2 - -
bsr(in) Data input set-up time bb
tsi(n) 1.71V<Vpps36V 0.5 - -
27V<sVpp<36V 3 - -
thr(in) Data input hold time bb
th(n) 1.71V<Vpp<36V 4.5 - - ns
DHHC=0 - 8 10.5
turiour) id ti
Data output valid time DHHC=1
tyiour) Pres=1 2 - Tha/2+2 | Tho/2+2.5
DHHC=0 7 - -
tth(OUT) Data output hold time DHHC=1 1240
fOUT Tha/2+0.5 - -
oun Pres=1,2... holk
1. Guaranteed based on test during characterization.
Figure 74. Quad-SPI DDR timing diagram
tr‘(C}‘() tek) ‘ twickH) tw(cku) tick)
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Camera interface (DCMI) timing specifications

Unless otherwise specified, the parameters given in Table 108 for DCMI are derived
from tests performed under the ambient temperature, fc| k frequency and Vpp supply
voltage summarized in Table 17, with the following configuration:

e DCMI_PIXCLK polarity: falling
e DCMI_VSYNC and DCMI_HSYNC polarity: high
e Data formats: 14 bits

e  Capacitive load C = 30 pF
¢  Measurement points are done at CMOS levels: 0.5 Vpp

DoclD028196 Rev 4
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Figure 79. SD default mode
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D, CMD
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Table 110. Dynamic characteristics: SD / MMC characteristics, Vpp = 2.7 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 - - - 8/3 -
twckLy | Clock low time 9.5 10.5 -
e f, =50 MHz ns
tW(CKH) Clock hlgh time 8.5 9.5 -
CMD, D inputs (referenced to CK) in MMC and SD HS mode
tisu Input setup time HS 20 - -
fop =50 MHz ns
tiH Input hold time HS 2.0 - -
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS - 13 13.5
fop =50 MHz ns
ton Output hold time HS 12.5 - -
CMD, D inputs (referenced to CK) in SD default mode
tisup Input setup time SD 2.0 - -
fop =25 MHz ns
tHp Input hold time SD 2.5 - -
CMD, D outputs (referenced to CK) in SD default mode
tovp Output valid default time SD - 1.5 2.0
fop =25 MHz ns
tonp Output hold default time SD 1.0 - -

1. Guaranteed based on test during characterization.

3
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Table 113. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package

mechanical data

millimeters inches®
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 - 0.200 0.0035 - 0.0079
D 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
D3 - 12.000 - - 0.4724 -

E 15.800 16.000 16.200 0.6220 0.6299 0.6378
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 - 12.000 - - 0.4724 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
DoclD028196 Rev 4 "_l
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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.

6.3 WLCSP168 package information

Figure 86. WLCSP168 - 168-pin, 4.891 x 5.692 mm, 0.4 mm pitch wafer level chip
scale package outline
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6.8

TFBGA216 package information

Figure 97. TFBGA216 - thin fine pitch ball grid array 13 x 13 x 0.8mm, package outline
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1. Drawing is not to scale.
Table 121. TFBGAZ216 - thin fine pitch ball grid array 13 x 13 x 0.8mm
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 -
A4 - 0.210 - - 0.0083 -
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 -
ddd - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
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