
STMicroelectronics - STM32F479IIH6 Datasheet

Welcome to E-XFL.COM

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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1.1 Compatibility throughout the family

STM32F479xx devices are not compatible with other STM32F4xx devices.

Figure 1 and Figure 2 show incompatible board designs, respectively, for LQFP176 and 
LQFP208 packages (highlighted pins).

The UFBGA176 and TFBGA216 ballouts are compatible with other STM32F4xx devices, 
only few IO port pins are substituted, as shown in Figure 3 and Figure 4.

The LQFP100, LQFP144 and UFBGA169 packages are incompatible with other 
STM32F4xx devices.
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1.1.2 LQFP208 package

Figure 2. Incompatible board design for LQFP208 package

1. Pins from 118 to 128 and pin 137 are not compatible
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2 Functional overview

2.1 ARM® Cortex®-M4 with FPU and embedded Flash and SRAM

The ARM® Cortex®-M4 with FPU processor is the latest generation of ARM processors for 
embedded systems. It was developed to provide a low-cost platform that meets the needs of 
MCU implementation, with a reduced pin count and low-power consumption, while 
delivering outstanding computational performance and an advanced response to interrupts.

The ARM® Cortex®-M4 with FPU core is a 32-bit RISC processor that features exceptional 
code-efficiency, delivering the high-performance expected from an ARM core in the memory 
size usually associated with 8- and 16-bit devices.

The processor supports a set of DSP instructions which allow efficient signal processing and 
complex algorithm execution. 

Its single precision FPU (floating point unit) speeds up software development by using 
metalanguage development tools, while avoiding saturation.

The STM32F47x line is compatible with all ARM tools and software.

Figure 5 shows the general block diagram of the STM32F47x line.

Note: Cortex®-M4 with FPU core is binary compatible with the Cortex®-M3 core.

2.2 Adaptive real-time memory accelerator (ART Accelerator™)

The ART Accelerator™ is a memory accelerator optimized for STM32 industry-standard 
ARM® Cortex®-M4 with FPU processors. It balances the inherent performance advantage 
of the ARM® Cortex®-M4 with FPU over Flash memory technologies, which normally require 
the processor to wait for the Flash memory at higher frequencies.

To release the processor full 225 DMIPS performance at this frequency, the accelerator 
implements an instruction prefetch queue and branch cache, which increases program 
execution speed from the 128-bit Flash memory. Based on CoreMark® benchmark, the 
performance achieved thanks to the ART Accelerator is equivalent to 0 wait state program 
execution from Flash memory at a CPU frequency up to 180 MHz.

2.3 Memory protection unit

The memory protection unit (MPU) is used to manage the CPU accesses to memory to 
prevent one task to accidentally corrupt the memory or resources used by any other active 
task. This memory area is organized into up to 8 protected areas that can in turn be divided 
up into 8 subareas. The protection area sizes are between 32 bytes and the whole 4 
gigabytes of addressable memory.

The MPU is especially helpful for applications where some critical or certified code has to be 
protected against the misbehavior of other tasks. It is usually managed by an RTOS (real-
time operating system). If a program accesses a memory location that is prohibited by the 
MPU, the RTOS can detect it and take action. In an RTOS environment, the kernel can 
dynamically update the MPU area setting, based on the process to be executed.

The MPU is optional and can be bypassed for applications that do not need it.
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2.19 Power supply supervisor

2.19.1 Internal reset ON

On packages embedding the PDR_ON pin, the power supply supervisor is enabled by 
holding PDR_ON high. On the other package, the power supply supervisor is always 
enabled.

The device has an integrated power-on reset (POR)/ power-down reset (PDR) circuitry 
coupled with a Brownout reset (BOR) circuitry. At power-on, POR/PDR is always active and 
ensures proper operation starting from 1.8 V. After the 1.8 V POR threshold level is 
reached, the option byte loading process starts, either to confirm or modify default BOR 
thresholds, or to disable BOR permanently. Three BOR thresholds are available through 
option bytes. The device remains in reset mode when VDD is below a specified threshold, 
VPOR/PDR or VBOR, without the need for an external reset circuit.

The device also features an embedded programmable voltage detector (PVD) that monitors 
the VDD/VDDA power supply and compares it to the VPVD threshold. An interrupt can be 
generated when VDD/VDDA drops below the VPVD threshold and/or when VDD/VDDA is 
higher than the VPVD threshold. The interrupt service routine can then generate a warning 
message and/or put the MCU into a safe state. The PVD is enabled by software.

2.19.2 Internal reset OFF

This feature is available only on packages featuring the PDR_ON pin. The internal power-on 
reset (POR) / power-down reset (PDR) circuitry is disabled through the PDR_ON pin.

An external power supply supervisor should monitor VDD and NRST and should maintain 
the device in reset mode as long as VDD is below a specified threshold. PDR_ON must be 
connected to VSS, as shown in Figure 8.

Figure 8. Power supply supervisor interconnection with internal reset OFF

The VDD specified threshold, below which the device must be maintained under reset, is 
1.7 V (see Figure 9). 

A comprehensive set of power-saving mode allows to design low-power applications. 
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2.21 Real-time clock (RTC), backup SRAM and backup registers

The backup domain includes:

• The real-time clock (RTC) 

• 4 Kbytes of backup SRAM

• 20 backup registers

The real-time clock (RTC) is an independent BCD timer/counter. Dedicated registers contain 
the second, minute, hour (in 12/24 hour), week day, date, month, year, in BCD (binary-
coded decimal) format. Correction for 28, 29 (leap year), 30, and 31 day of the month are 
performed automatically. The RTC provides a programmable alarm and programmable 
periodic interrupts with wakeup from Stop and Standby modes. The sub-seconds value is 
also available in binary format.

It is clocked by a 32.768 kHz external crystal, resonator or oscillator, the internal low-power 
RC oscillator or the high-speed external clock divided by 128. The internal low-speed RC 
has a typical frequency of 32 kHz. The RTC can be calibrated using an external 512 Hz 
output to compensate for any natural quartz deviation.

Two alarm registers are used to generate an alarm at a specific time and calendar fields can 
be independently masked for alarm comparison. To generate a periodic interrupt, a 16-bit 
programmable binary auto-reload downcounter with programmable resolution is available 
and allows automatic wakeup and periodic alarms from every 120 µs to every 36 hours.

A 20-bit prescaler is used for the time base clock. It is by default configured to generate a 
time base of 1 second from a clock at 32.768 kHz.

The 4-Kbyte backup SRAM is an EEPROM-like memory area. It can be used to store data 
which need to be retained in VBAT and standby mode. This memory area is disabled by 
default to minimize power consumption (see Section 2.22). It can be enabled by software.

The backup registers are 32-bit registers used to store 80 bytes of user application data 
when VDD power is not present. Backup registers are not reset by a system, a power reset, 
or when the device wakes up from the Standby mode (see Section 2.22).

Additional 32-bit registers contain the programmable alarm subseconds, seconds, minutes, 
hours, day, and date.

Like backup SRAM, the RTC and backup registers are supplied through a switch that is 
powered either from the VDD supply when present or from the VBAT pin.
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96 136 B4 A9 B5 165 196 B5 PB7 I/O FT -
TIM4_CH2, I2C1_SDA, 
USART1_RX, FMC_NL, 

DCMI_VSYNC, EVENTOUT
-

97 137 A5 F8 D6 166 197 E6 BOOT0 I B - - VPP

98 138 D4 B9 A5 167 198 A7 PB8 I/O FT -

TIM4_CH3, TIM10_CH1, 
I2C1_SCL, CAN1_RX, 

ETH_MII_TXD3, SDIO_D4, 
DCMI_D6, LCD_B6, 

EVENTOUT

-

99 139 C4 E9 B4 168 199 B4 PB9 I/O FT -

TIM4_CH4, TIM11_CH1, 
I2C1_SDA, 

SPI2_NSS/I2S2_WS, 
CAN1_TX, SDIO_D5, 
DCMI_D7, LCD_B7, 

EVENTOUT

-

NC
(2) 140 A4 A10 A4 169 200 A6 PE0 I/O FT -

TIM4_ETR, UART8_Rx, 
FMC_NBL0, DCMI_D2, 

EVENTOUT
-

NC
(2) 141 A3 C9 A3 170 201 A5 PE1 I/O FT -

UART8_Tx, FMC_NBL1, 
DCMI_D3, EVENTOUT

-

- - E3 B10 D5 - 202 F6 VSS S - - - -

- 142 C3 D9 C6 171 203 E5 PDR_ON S - - - -

100 143 D3 A11 C5 172 204 E7 VDD S - - - -

- - B3 D10 D4 173 205 C3 PI4 I/O FT -
TIM8_BKIN, FMC_NBL2, 

DCMI_D5, LCD_B4, 
EVENTOUT

-

- - A2 C10 C4 174 206 D3 PI5 I/O FT -
TIM8_CH1, FMC_NBL3, 
DCMI_VSYNC, LCD_B5, 

EVENTOUT
-

- - A1 B11 C3 175 207 D6 PI6 I/O FT -
TIM8_CH2, FMC_D28, 

DCMI_D6, LCD_B6, 
EVENTOUT

-

- - B1 A12 C2 176 208 D4 PI7 I/O FT -
TIM8_CH3, FMC_D29, 

DCMI_D7, LCD_B7, 
EVENTOUT

-

1. Function availability depends on the chosen device.

2. NC (not-connected) pins are not bonded. They must be configured by software to output push-pull and forced to “0” in the 
output data register to avoid extra current consumption in low power modes.

3. PC13, PC14, PC15 and PI8 are supplied through the power switch. Since the switch only sinks a limited amount of current 
(3 mA), the use of GPIOs PC13 to PC15 and PI8 in output mode is limited:
- The speed should not exceed 2 MHz with a maximum load of 30 pF.
- These I/Os must not be used as a current source (e.g. to drive an LED).

4. Main function after the first backup domain power-up. Later on, it depends on the contents of the RTC registers even after 
reset (because these registers are not reset by the main reset). For details on how to manage these I/Os, refer to the RTC 
register description sections in the STM32F4xx reference manual, available from the STMicroelectronics website: 
www.st.com.

5.  FT = 5 V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PH0 and PH1).

Table 10. STM32F479xx pin and ball definitions (continued)
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Table 12. Alternate function

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

SYS TIM1/2
TIM3/4/

5
TIM8/9/
10/11

I2C1/2/3
SPI1/2/3

/4/5/6
SPI2/3/
SAI1

SPI2/3/
USART

1/2/3

USAR
T6/

UART
4/5/7/

8

CAN1/2/
TIM12/
13/14/
QUAD 

SPI/LCD

QUAD
SPI/OT
G2_HS
/OTG1

_FS

ETH

FMC/
SDIO/

OTG2_
FS

DCMI/
DSI

HOST
LCD SYS

Port 
A

PA0 -
TIM2_CH1/
TIM2_ETR

TIM5_CH1 TIM8_ETR - - -
USART2_

CTS
UART4_

TX
- - ETH_MII_CRS - - -

EVENT
OUT

PA1 - TIM2_CH2 TIM5_CH2 - - - - USART2_
RTS

UART4_
RX

QUADSPI_
BK1_IO3 -

ETH_MII_RX_
CLK/ETH_RMI

I_REF_CLK
- - LCD_R2

EVENT
OUT

PA2 - TIM2_CH3 TIM5_CH3 TIM9_CH1 - - - USART2_T
X - - - ETH_MDIO - - LCD_R1

EVENT
OUT

PA3 - TIM2_CH4 TIM5_CH4 TIM9_CH2 - - - USART2_
RX - LCD_B2

OTG_HS
_ULPI_D0

ETH_MII_COL - - LCD_B5
EVENT

OUT

PA4 - - - - - SPI1_NSS
SPI3_NSS/
I2S3_WS

USART2_
CK - - - - OTG_HS_S

OF
DCMI_HS

YNC
LCD_VSY

NC
EVENT

OUT

PA5 - TIM2_CH1/
TIM2_ETR

-
TIM8_CH1

N - SPI1_SCK - - - -
OTG_HS
_ULPI_C

K
- - - LCD_R4

EVENT
OUT

PA6 - TIM1_BKIN TIM3_CH1
TIM8_BKI

N - SPI1_
MISO - - - TIM13_CH1 - - -

DCMI_PIX
CLK

LCD_G2
EVENT

OUT

PA7 - TIM1_
CH1N

TIM3_CH2
TIM8_CH1

N - SPI1_
MOSI - - - TIM14_CH1

QUADSPI
_CLK

ETH_MII_RX_
DV/ETH_RMII

_CRS_DV

FMC_SDN
WE - - EVENT

OUT

PA8 MCO1 TIM1_CH1 - - I2C3_SCL - - USART1_
CK - - OTG_FS_

SOF - - - LCD_R6
EVENT

OUT

PA9 - TIM1_CH2 - - I2C3_SMBA
SPI2_SCK/I

2S2_CK - USART1_T
X - - - - - DCMI_D0 - EVENT

OUT

PA10 - TIM1_CH3 - - - - - USART1_
RX - - OTG_FS_

ID - - DCMI_D1 - EVENT
OUT

PA11 - TIM1_CH4 - - - - - USART1_
CTS - CAN1_RX

OTG_FS_
DM - - - LCD_R4

EVENT
OUT

PA12 - TIM1_ETR - - - - - USART1_
RTS - CAN1_TX

OTG_FS_
DP - - - LCD_R5

EVENT
OUT

PA13
JTMS-
SWDIO - - - - - - - - - - - - - - EVENT

OUT

PA14
JTCK-

SWCLK - - - - - - - - - - - - - - EVENT
OUT

PA15 JTDI
TIM2_CH1/
TIM2_ETR - - - SPI1_NSS

SPI3_NSS/
I2S3_WS - - - - - - - - EVENT

‘OUT
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Port I

PI0 - - TIM5_CH4 - -
SPI2_NSS/I

2S2_WS
- - - - - - FMC_D24 DCMI_D13 LCD_G5

EVENT
OUT

PI1 - - - - -
SPI2_SCK/I

2S2_CK
- - - - - - FMC_D25 DCMI_D8 LCD_G6

EVENT
OUT

PI2 - - - TIM8_CH4 - SPI2_MISO
I2S2ext_S

D
- - - - - FMC_D26 DCMI_D9 LCD_G7

EVENT
OUT

PI3 - - - TIM8_ETR -
SPI2_MOSI
/I2S2_SD

- - - - - - FMC_D27 DCMI_D10
EVENT

OUT

PI4 - - -
TIM8_BKI

N
- - - - - - - - FMC_NBL2 DCMI_D5 LCD_B4

EVENT
OUT

PI5 - - - TIM8_CH1 - - - - - - - - FMC_NBL3
DCMI_VS

YNC
LCD_B5

EVENT
OUT

PI6 - - - TIM8_CH2 - - - - - - - - FMC_D28 DCMI_D6 LCD_B6
EVENT

OUT

PI7 - - - TIM8_CH3 - - - - - - - - FMC_D29 DCMI_D7 LCD_B7
EVENT

OUT

PI8 - - - - - - - - - - - - - -
EVENT

OUT

PI9 - - - - - - - - - CAN1_RX - - FMC_D30 -
LCD_VSY

NC
EVENT

OUT

PI10 - - - - - - - - - - -
ETH_MII_RX_

ER
FMC_D31 -

LCD_HSY
NC

EVENT
OUT

PI11 - - - - - - - - - LCD_G6
OTG_HS

_ULPI
_DIR

- - - -
EVENT

OUT

PI12 - - - - - - - - - - - - - -
LCD_HSY

NC
EVENT

OUT

PI13 - - - - - - - - - - - - - -
LCD_VSY

NC
EVENT

OUT

PI14 - - - - - - - - - - - - - - LCD_CLK
EVENT

OUT

PI15 - - - - - - - - - LCD_G2 - - - - LCD_R0
EVENT
‘OUT

Table 12. Alternate function (continued)

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

SYS TIM1/2
TIM3/4/

5
TIM8/9/
10/11

I2C1/2/3
SPI1/2/3

/4/5/6
SPI2/3/
SAI1

SPI2/3/
USART

1/2/3

USAR
T6/

UART
4/5/7/

8

CAN1/2/
TIM12/
13/14/
QUAD 

SPI/LCD

QUAD
SPI/OT
G2_HS
/OTG1

_FS

ETH

FMC/
SDIO/

OTG2_
FS

DCMI/
DSI

HOST
LCD SYS
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Table 13. STM32F479xx register boundary addresses(1)

Bus Boundary address Peripheral

- 0xE00F FFFF - 0xFFFF FFFF Reserved

Cortex®-M4 0xE000 0000 - 0xE00F FFFF Cortex®-M4 internal peripherals

AHB3

0xD000 0000 - 0xDFFF FFFF FMC bank 6

0xC000 0000 - 0xCFFF FFFF FMC bank 5

0xA000 1000 - 0xA0001FFF Quad-SPI control register

0xA000 2000 - 0xBFFF FFFF Reserved

0xA000 0000- 0xA000 0FFF FMC control register

0x9000 0000 - 0x9FFF FFFF Quad-SPI bank

0x8000 0000 - 0x8FFF FFFF FMC bank 3

0x7000 0000 - 0x7FFF FFFF FMC bank 2 (reserved)

0x6000 0000 - 0x6FFF FFFF FMC bank 1

- 0x5006 0C00- 0x5FFF FFFF Reserved

AHB2

0x5006 0800 - 0x5006 0BFF RNG

0x5006 0400 - 0x5006 07FF HASH

0x5006 0000 - 0x5006 03FF CRYP

0x5005 0400 - 0x5005 FFFF Reserved

0x5005 0000 - 0x5005 03FF DCMI

0x5004 0000- 0x5004 FFFF Reserved

0x5000 0000 - 0x5003 FFFF USB OTG FS
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Figure 44. SPI timing diagram - master mode(1)
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I2S interface characteristics

Unless otherwise specified, the parameters given in Table 65 for the I2S interface are 
derived from tests performed under the ambient temperature, fPCLKx frequency and VDD 
supply voltage conditions summarized in Table 17, with the following configuration: 

• Output speed is set to OSPEEDRy[1:0] = 10

• Capacitive load C = 30 pF

• Measurement points are done at CMOS levels: 0.5 VDD

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

         

Note: Refer to the I2S section of RM0386 reference manual for more details on the sampling 
frequency (FS). 

fMCK, fCK, and DCK values reflect only the digital peripheral behavior, source clock precision 
might slightly change the values. The values of these parameters might be slightly impacted 
by the source clock precision. DCK depends mainly on the value of ODD bit. The digital 

Table 65. I2S dynamic characteristics(1)

Symbol Parameter Conditions Min Max Unit

fMCK I2S Main clock output - 256x8K 256xFs(2)

MHz
fCK I2S clock frequency

Master data - 64xFs

Slave data - 64xFs

DCK I2S clock frequency duty cycle Slave receiver 30 70 %

tv(WS) WS valid time Master mode 0 5

ns

th(WS) WS hold time Master mode 0 -

tsu(WS) WS setup time

Slave mode 3.5 -

Slave mode
PCM short pulse mode(3) 3.5 -

th(WS) WS hold time

Slave mode 0.5 -

Slave mode
PCM short pulse mode(3) 1 -

tsu(SD_MR)
Data input setup time

Master receiver 5 -

tsu(SD_SR) Slave receiver 1.5 -

th(SD_MR)
Data input hold time

Master receiver 5 -

th(SD_SR) Slave receiver 1.5 -

tv(SD_ST)
Data output valid time

Slave transmitter (after enable edge) - 19

tv(SD_MT) Master transmitter (after enable edge) - 2.50

th(SD_ST)
Data output hold time

Slave transmitter (after enable edge) 5 -

th(SD_MT) Master transmitter (after enable edge) 0 -

1. Guaranteed based on test during characterization.

2. 128xFs maximum is 24.756 MHz (APB1 Maximum frequency).

3. Measurement done with respect to I2S_CK rising edge.
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Figure 47. SAI master timing waveforms

Figure 48. SAI slave timing waveforms
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Figure 54. ADC accuracy characteristics

1. See also Table 78.

2. Example of an actual transfer curve.

3. Ideal transfer curve.

4. End point correlation line.

5. ET = Total Unadjusted Error: maximum deviation between the actual and the ideal transfer curves.
EO = Offset Error: deviation between the first actual transition and the first ideal one.
EG = Gain Error: deviation between the last ideal transition and the last actual one.
ED = Differential Linearity Error: maximum deviation between actual steps and the ideal one.
EL = Integral Linearity Error: maximum deviation between any actual transition and the end point 
correlation line.

Figure 55. Typical connection diagram using the ADC

1. Refer to Table 76 for the values of RAIN, RADC and CADC.

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the 
pad capacitance (roughly 5 pF). A high Cparasitic value downgrades conversion accuracy. To remedy this, 
fADC should be reduced.
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General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 56 or Figure 57, 
depending on whether VREF+ is connected to VDDA or not. The 10 nF capacitors should be 
ceramic (good quality). They should be placed them as close as possible to the chip.

Figure 56. Power supply and reference decoupling (VREF+ not connected to VDDA)

1. VREF+ and VREF– inputs are both available on UFBGA176 and TFBGA216. VREF+ is also available on 
LQFP176 and LQFP208. When VREF+ and VREF– are not available, they are internally connected to VDDA 
and VSSA.

Figure 57. Power supply and reference decoupling (VREF+ connected to VDDA)

1. VREF+ and VREF– inputs are both available on UFBGA176 and TFBGA216. VREF+ is also available on 
LQFP176 and LQFP208. When VREF+ and VREF– are not available, they are internally connected to VDDA 
and VSSA.



Electrical characteristics STM32F479xx

178/217 DocID028010 Rev 4

         

NAND controller waveforms and timings

Figures 67 through 70 represent synchronous waveforms, and Table 100 and Table 101 
provide the corresponding timings. The results shown in this table are obtained with the 
following FMC configuration:

• COM.FMC_SetupTime = 0x01;

• COM.FMC_WaitSetupTime = 0x03;

• COM.FMC_HoldSetupTime = 0x02;

• COM.FMC_HiZSetupTime = 0x01;

• ATT.FMC_SetupTime = 0x01;

• ATT.FMC_WaitSetupTime = 0x03;

• ATT.FMC_HoldSetupTime = 0x02;

• ATT.FMC_HiZSetupTime = 0x01;

• Bank = FMC_Bank_NAND;

• MemoryDataWidth = FMC_MemoryDataWidth_16b;

• ECC = FMC_ECC_Enable;

• ECCPageSize = FMC_ECCPageSize_512Bytes;

• TCLRSetupTime = 0;

• TARSetupTime = 0;

• Capacitive load CL = 30 pF.

In all timing tables, the THCLK is the HCLK clock period.

Figure 67. NAND controller waveforms for read access
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Figure 75. DCMI timing diagram

5.3.32 LCD-TFT controller (LTDC) characteristics

Unless otherwise specified, the parameters given in Table 109 for LCD-TFT are derived 
from tests performed under the ambient temperature, fHCLK frequency and VDD supply 
voltage summarized in Table 17, with the following configuration:

• LCD_CLK polarity: high

• LCD_DE polarity: low

• LCD_VSYNC and LCD_HSYNC polarity: high

• Pixel formats: 24 bits

• Output speed is set to OSPEEDRy[1:0] = 11

• Capacitive load CL = 30 pF

• Measurement points are done at CMOS levels: 0.5 VDD

Table 108. DCMI characteristics(1)

1. 1.Guaranteed based on test during characterization.

Symbol Parameter Min Max Unit

- Frequency ratio DCMI_PIXCLK/fHCLK - 0.4 -

DCMI_PIXCLK Pixel clock input - 54 MHz

DPixel Pixel clock input duty cycle 30 70 %

tsu(DATA) Data input setup time 4 -

ns

th(DATA) Data input hold time 1 -

tsu(HSYNC)

tsu(VSYNC)
DCMI_HSYNC/DCMI_VSYNC input setup time 3.5 -

th(HSYNC)

th(VSYNC)
DCMI_HSYNC/DCMI_VSYNC input hold time 0 -
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Table 115. WLCSP168 - 168-pin, 4.891 x 5.692 mm, 0.4 mm pitch wafer level chip scale
package mechanical data

 Symbol
millimeters inches(1)

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

Min Typ Max Min Typ Max

A 0.525 0.555 0.585 0.0207 0.0219 0.0230

A1 - 0.170 - - 0.0067 -

A2 - 0.380 - - 0.0150 -

A3(2)

2. Back side coating.

- 0.025 - - 0.0010 -

b(3)

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

0.220 0.250 0.280 0.0087 0.0098 0.0110

D 4.856 4.891 4.926 0.1912 0.1926 0.1939

E 5.657 5.692 5.727 0.2227 0.2241 0.2255

e - 0.400 - - 0.0157 -

e1 - 4.400 - - 0.1732 -

e2 - 5.200 - - 0.2047 -

F - 0.2455 - - 0.0097 -

G - 0.246 - - 0.0097 -

aaa - - 0.100 - - 0.0039

bbb - - 0.100 - - 0.0039

ccc - - 0.100 - - 0.0039

ddd - - 0.050 - - 0.0020

eee - - 0.050 - - 0.0020
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6.5 LQFP176 package information

Figure 89. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package outline

1. Drawing is not to scale.

         

Table 117. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package 
mechanical data

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 - 1.450 0.0531 - 0.0060

b 0.170 - 0.270 0.0067 - 0.0106

C 0.090 - 0.200 0.0035 - 0.0079

D 23.900 - 24.100 0.9409 - 0.9488

E 23.900 - 24.100 0.9409 - 0.9488
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Device Marking for TFBGA216

The following figure gives an example of topside marking orientation versus ball A1 identifier 
location. Other optional marking or inset/upset marks, which identify the parts throughout 
supply chain operations, are not indicated below.

Figure 98. TFBGA216 marking example (package top view)

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet 
qualified and therefore not yet ready to be used in production and any consequences deriving from such 
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering 
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering 
samples to run qualification activity.


