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STM32F479xx Description

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 10 port pins are substituted, as shown in Figure 3 and Figure 4.

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

3
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STM32F479xx Description
1.1.2 LQFP208 package
Figure 2. Incompatible board design for LQFP208 package
138 [ ] PC6 138 [ ] PC6
137 ] vDDUSB 137 [] vDD
136 ] VSS 136 [] VSS
135 ] PG8 135 [ ] PG8
134 [] PG7 134 [] PG7
133 ] PG6 133 [] PG6
132 ] PG5 132 ] PG5
131 [ ] PG4 131 [] PG4
STM32F469xx/479xx 130 [ ] PG3 STM32F42x/STM32F43x 130 [] PG3
LQFP208 129 [ ] PG2 LQFP208 129 [ ] PG2
128 [ ] VSsDsI 128 [] PK2
127 ] DSIHOST_D1N 127 [] PK1
126 | | DSIHOST_D1P 126 [] PKO
125 [ ] vDD12DSI 125 [] VSS
124 [ ] DSIHOST_CKN 124 ] vDD
123 [ ] DSIHOST_CKP 123 [] PJ11
122 | ] VSSDSI 122 ] PJ10
121[] DSIHOST_DON 121 ] PJ9
120[ ] DSIHOST_DOP 120 ] PJ8
119 [] VCAPDSI 119 [] PJ7
118 [ ] VDDDSI 118 [] PJ6
117 [ ] PD15 117 [] PD15
116 [ ] PD14 116 [ ] PD14
MS38295V1
1. Pins from 118 to 128 and pin 137 are not compatible
Kys DoclD028010 Rev 4 17/217




STM32F479xx Functional overview

2

2.1

Note:

2.2

2.3

3

Functional overview

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

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.

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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Functional overview STM32F479xx

2.19

2.191

2.19.2

30/217

Power supply supervisor

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 Vpp is below a specified threshold,
VpoRr/PDR OF VBoRr: Without the need for an external reset circuit.

The device also features an embedded programmable voltage detector (PVD) that monitors
the Vpp/Vppa power supply and compares it to the Vpyp threshold. An interrupt can be
generated when Vpp/Vppa drops below the Vpyp threshold and/or when Vpp/Vppa is
higher than the Vpyp 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.

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 Vpp and NRST and should maintain
the device in reset mode as long as Vpp 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

VDD

STM32F479xx

O] Application reset
L O VBAT signal (optional)

~— (O PDR_ON

VSS
PDR not active : 1.7V < VDD <3.6 V

MSv36589V1

The Vpp 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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STM32F479xx Functional overview

2.21

3

Real-time clock (RTC), backup SRAM and backup registers

The backup domain includes:

e  The real-time clock (RTC)
e 4 Kbytes of backup SRAM
e 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.

Itis 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 ps 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 Vpp 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 Vpp supply when present or from the Vgar pin.
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Pinouts and pin description STM32F479xx

Table 10. STM32F479xx pin and ball definitions (continued)

Pin number ®
7 =
@ | o | © © Pin name S| 2 | » iti
=3 < © © ~ © =] - Q °
SI13 |z |3| 5|8 | (functionafter | = | 5 | S Alternate functions Additional
- - W - IS |la|a|S ) c | & functions
L e|9 (8|9 || luw|oO reset) S| % |2
c|lc| 2|9 |2|lcg|lo|@ |0
S a5 ||y a3k =
TIM4_CH2, 12C1_SDA,
96 | 136 | B4 | A9 | BS [ 165|196 | BS PB7 o | FT | - USART1_RX, FMC_NL, -
DCMI_VSYNC, EVENTOUT
97 | 137 | A5 | F8 | D6 | 166 | 197 | E6 BOOTO | B - - VPP
TIM4_CH3, TIM10_CH1,
12C1_SCL, CAN1_RX,
98 | 138 | D4 | B9 | A5 [ 167 | 198 | A7 PB8 /0| FT | - | ETH_MII_TXD3, SDIO_D4, -
DCMI_D6, LCD_BS,
EVENTOUT
TIM4_CH4, TIM11_CH1,
I2C1_SDA,
SPI2_NSS/I2S2_WS,
99 |139| C4 | E9 | B4 [ 168 | 199 | B4 PB9 /0| FT | - CAN1_TX, SDIO_D5. -
DCMI_D7, LCD_B7,
EVENTOUT
NG TIM4_ETR, UART8_RX,
2 | 140 | A4 | A10 | A4 | 169 | 200 | A6 PEO o | FT | - FMC_NBLO, DCMI_D2, -
EVENTOUT
NC UART8_Tx, FMC_NBL1,
@ |[141] A3 | C9 | A3 | 170|201 | A5 PE1 o | FT | - 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 - - - -
TIM8_BKIN, FMC_NBL2,
- - B3 |D10| D4 | 173 | 205 | C3 P14 /0| FT | - DCMI_D5, LCD_B4, -
EVENTOUT
TIM8_CH1, FMC_NBL3,
- - A2 |C10| C4 | 174 | 206 | D3 PI5 /0| FT | - DCMI_VSYNC, LCD_BS, -
EVENTOUT
TIM8_CH2, FMC_D28,
- - A1 | B11 | C3 | 175|207 | D6 P16 /0| FT | - DCMI_D6, LCD_BS6, -
EVENTOUT
TIM8_CH3, FMC_D29,
- - B1 |A12| C2 | 176 | 208 | D4 PI7 10| FT | - 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 1/0s 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 1/Os, refer to the RTC
register description sections in the STM32F4xx reference manual, available from the STMicroelectronics website:
www.st.com.

5. FT =5V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PHO and PH1).
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Table 12. Alternate function

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

USAR | CAN1/2/ | QUAD EMC/

Port SPI2/3/ DCMI/

TIM3/4/ | TIM8/9/ SPI/2/3 | SPI2/3/ Té/ | TIM12/ | SPI/OT SDIO/
SYS TIM1/2 12C1/2/3 USART | UART | 13/14/ | G2 HS ETH DsI LCD SYS

5 10/11 141516 SAI — OTG2_

1213 | 4/5/71 | QUAD | /OTG1 FS HOST
8 |SPULCD| _FS
TIM2_CH1/ USART2_ | UART4_ EVENT
PAO . Mz et | TMS_CHI | TiMe_ETR . . y gl Ay y . ETH_MIl_CRS . . . o
ETH_MIL_RX_
PA1 - TIM2_CH2 | TIM5_CH2 - - - - USART2_ | UART4_ | QUADSPI_ - CLK/ETH_RMI - - LcD Rz | EVENT
- R RTS RX BK1_I03 OEr Gk . ouT
PA2 - TIM2_CH3 | TIM5_CH3 | TIM9_CH1 - - - USA';{(TZ—T - - - ETH_MDIO - - LCD_R1 EglEJ#T
USART2_ OTG_HS } ) EVENT
PA3 - TIM2_CH4 | TIM5_CH4 | TIM9_CH2 - - - i - teos2 | 3Dy | ETH_MILCOL teoss | FJN
SPI3_NSS/ | USART2_ |  _ ) ) ) OTG_HS_S | DCMI_HS | LCD_VSY | EVENT
PA4 - - - - - SPI_NSS | “o53 ws CcK OF YNC NC ouT
OTG_HS
TIM2_CH1/ TIM8_CH1 ) _ ) ) ) | ) ) ) EVENT
PA5 - TMZ R . N SPI1_SCK e teore | EOEY
TIM8_BKI SPI1_ _ ) ) ) DCMI_PIX EVENT
PAG - TIM1_BKIN | TIM3_CH1 N - oG TIM13_CH1 - - e teo_e2 | FOEY
ETH_MII_RX
TIM1_ TIM8_CH1 ) SPI1_ _ ) ) QUADSPI _MILRX_ | £y spN ) ) EVENT
Port | PA7 - o | iMs_cH2 N A Tim14_cH1 | QURDSP! | DV/ETH RMil i oo
A - _CRS DV

USART1_ OTG_FS_ ) } ) EVENT
PA8 | MCO1 | TIM1_CH1 - - 12C3_SCL ; - s - - oF teore | ST
SPI2_SCK/I USART1T| ) ) ) ) ) EVENT
PA9 - TIM1_CH2 - - i2c3_smea | 505K - N DCMI_DO o
USART1_ OTG_FS_ ) } } EVENT
PA10 - TIM1_CH3 - - - - - o - - ' DCMI_D1 oy
USART1_ OTG_FS_ ) ) ] EVENT
PA11 - TIM1_CH4 - - - - - gl - CAN1_RX o teore | EOEY
USART1_ OTG_FS_ ) } EVENT
PA12 - TIM1_ETR - - - - - il - CANT_TX o - teors | EOEY
JTMS- EVENT
PA3 | swpio - - - - - - - - - - - - - - ouT
JTCK- EVENT
PA14 1 sweLk - - - - - - - - - - - - - - ouT
TIM2_CH1/ SPI3_NSS/ ) ) ) ) ) ) ) ) EVENT
PA1S | JTDI TIM2_ETR - h ) SPI1_NSS 12S3_WS ‘ouT
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Table 12. Alternate function (continued)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USAR | CAN1/2/ | QUAD MG/
Port svs | Timig | TM34/ | TIMBIOL | o | SPII2I3 | SPI2I3/ SEZQT' UZ?_‘{T 712‘;'11:/’ 2‘;"3; ety | SDio/ Dgg:" op | sys
5 10/11 141516 SAIn 123 4571 | QuAD /0'FG1 01":(;2_ HOST
8 SPI/LCD _FSs

PIO TIM5_CH4 32'822—_"\'533/ : FMC_D24 | DCMI_D13 | LCD_G5 | “go'
PI1 S;gfg{’ ! FMC_D25 | DeMiD8 | Lcp_Ge | FYSNT
PI2 TIM8_CH4 sPi2_Miso | 12526XL.S FMC_D26 | DCMID9 | Lcp_G7 | “gET
PI3 TIM8_ETR S}Ega'iﬂgg" FMC_D27 | DCMI_D10 e
P4 T'M?\‘—BK' FMC_NBL2 | DCMI_D5 | LCD B4 EglEJ#T
PI5 TIM8_CH1 Fmc_NeLs | PQNLYS | Lo ss | FYENT
PI6 TIM8_CH2 FMC_D28 | DCMI_D6 | LCD_B6 EglEJ#T
PI7 TIM8_CH3 FMC_D29 | DemiD7 | Lcp 7 | FYSNT
Port| s BT
PI9 CAN1_RX FMC_D30 LD SY | BT
P10 ETHMILRC | £y gy LeD HsY | EVENT
PI LCD_G6 O;LZ Ll_’P:: ° BT
o1 LoD HsY | EVENT
PI13 LeD.VSY | EVENT
Pl14 LCD_CLK EgﬁﬁT
PI5 LCD_G2 teoRro | E/ENT
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Memory mapping

STM32F479xx

84/217

Table 13. STM32F479xx register boundary addresses(?)

Bus Boundary address Peripheral
- OXEOOF FFFF - OXFFFF FFFF Reserved
Cortex®-M4 0xEO000 0000 - OXEOOF FFFF Cortex®-M4 internal peripherals
0xD000 0000 - OXDFFF FFFF FMC bank 6
0xC000 0000 - OXCFFF FFFF FMC bank 5
0xA000 1000 - 0OXxAO0001FFF Quad-SPI control register
0xA000 2000 - 0xBFFF FFFF Reserved
AHB3 0xA000 0000- 0xA000 OFFF FMC control register
0x9000 0000 - 0X9FFF FFFF Quad-SPI bank
0x8000 0000 - 0x8FFF FFFF FMC bank 3
0x7000 0000 - Ox7FFF FFFF FMC bank 2 (reserved)
0x6000 0000 - OX6FFF FFFF FMC bank 1
- 0x5006 0C00- Ox5FFF FFFF Reserved
0x5006 0800 - 0x5006 OBFF RNG
0x5006 0400 - 0x5006 07FF HASH
0x5006 0000 - 0x5006 03FF CRYP
AHB2 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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Electrical characteristics STM32F479xx

Figure 44. SPI timing diagram - master mode!(")

High
NSS input
e lo(SCK——™
< [[cPHA=0 i \ / \ / \
| croL=0 4 . [\ W ¢
¥ | CPHA=0 ! | "
@ ! !

CPOL=1 —\_E/_\_/— - -_\—/—

= [[cPHA=1 ' / \
2| cPoL=0 ; . — .. ! o
% | CPHA=1 ! :
21 cpoL=1 . ; . ! :

—} tw(SCKH) | 5 ! tyscK)
iSO Su(MI) > ty(sckl) T+ > : > tiiscK)
INPUT X | MSBIN | X BIT6IN | X LSB IN

H—th(Mi)—ﬂ '
MOSI - -
OUTUT X MSB OUT | X BIT1 OUT ! X LSB OUT X
ty(MO) & th(MO) e

ai14136
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STM32F479xx Electrical characteristics

I2S interface characteristics

Unless otherwise specified, the parameters given in Table 65 for the 1S interface are
derived from tests performed under the ambient temperature, fpc| kx frequency and Vpp
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 done at CMOS levels: 0.5 Vpp

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

Table 65. I2S dynamic characteristics(!)

Symbol Parameter Conditions Min Max Unit
fumek 12S Main clock output - 256x8K | 256xFs(?
Master data - 64xFs MHz
fek 12S clock frequency
Slave data - 64xFs
Dck 12S clock frequency duty cycle | Slave receiver 30 70 %
tyws) WS valid time Master mode 0 5
thows) WS hold time Master mode 0 -
Slave mode 3.5 -
tsuws) WS setup time Slave mode 35
PCM short pulse mode(® : )
Slave mode 0.5 -
thws) WS hold time Slave mode 1
PCM short pulse mode(®) )
tsusb MR Master receiver 5 - ns
Su(SD_MR) Data input setup time
tsusb_sR) Slave receiver 1.5 -
{ Master receiver 5 -
h(SD_MR) Data input hold time
th(sp_sR) Slave receiver 1.5 -
tysp_sT) Slave transmitter (after enable edge) - 19
= Data output valid time
tysp_mT) Master transmitter (after enable edge) - 2.50
thesD sT Slave transmitter (after enable edge) 5 -
(SD_ST) Data output hold time
thsp_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 12S_CK rising edge.

Note:

3

Refer to the 12S section of RM0386 reference manual for more details on the sampling
frequency (Fg).

fuck fox, and Dy 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. Dk depends mainly on the value of ODD bit. The digital
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Figure 47. SAl master timing waveforms

1/isck
>
SAI_SCK_X . \ : ; ! '
: i j @ h(Fs)
SAI_FS_X P\ ; i /
(output) —tyrg)  pi e ty(SD_MT) —»! #—>! In(SD_MT)
SAI_SD_X . : :
_SD_ Slot n Slot n+2 X:
(transmit) X X X ; X ; )
tsu(SD_MR) &—»«—> th(SD_MR)
SAI_SD_X / Slot n ' x
(receive) X X X : X X
' MS32771V1
Figure 48. SAl slave timing waveforms
sck .
SAI_SCK_X ' :

tW(CKH_X) 4——pi——»! tw(CKL X) E — ()

SAI_FS_X \ 5 E '

(input) tsu(FS) —» ty(SD_ST) 4——» > th(sD_ST)
(StAI—SD_t—)X X X Sloit n X X Slot n+2 *

ransmi . i '

tsu(SD_SR) &—pie—>» th(SD_SR)

SAI_SD_X / Slotn '

(receive) X X X X X X:

MS832772V1
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Figure 54. ADC accuracy characteristics

Vv
[1LSB |pgaL=

VDDA
——— depending on package
4096 p gonp ge)]

REF+
4096

(or

A
4095 —f - - - - - - - - - - - - - - - - - - - - - - - - - -
4094 — '
4093 | :
/ 1
~ ;
1
7 1
6 _ I
1
5 - 1
1
4 - 1
1
3 - '
1
2 - '
1
1 1
| -
0 I | I o
4093 4094 4095 4096
Vssa VD
ai14395¢
1. See also Table 78.
2. Example of an actual transfer curve.
3. Ideal transfer curve.
4. End point correlation line.
5. Ep = 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
VDD STM32F
Sample and hold ADC
(;/2;- v converter
RAIN®) Ajnx Rapc(!) _
] (| 12-bit
L converter
() = d =
0.6V
parasitic 1 o Capc(1)
L= —
217534
1. Refer to Table 76 for the values of Ryy, Rapc @and Cppc-
2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the

3

pad capacitance (roughly 5 pF). A high C,asitic value downgrades conversion accuracy. To remedy this,

fapc 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 Vrgg. is connected to Vppa 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 (Vgrgg+ not connected to Vppa)

STM32F
* - [ ] VREF+"
1uF//10nF ——
] VDDA
1 uF /10 nF
| * I. ﬁ]VSSA/VREF+(”

MS38278V1

1. Vgeg+ and Vreg_ inputs are both available on UFBGA176 and TFBGA216. Vrgg- is also available on
LQFP176 and LQFP208. When VRgg. and Vrep_ are not available, they are internally connected to Vppa
and VSSA'

Figure 57. Power supply and reference decoupling (Vrgg+ connected to Vppa)

STM32F
v [ ] VREF+/vDDAM
1uF//10nF ——
| * ﬁ] VREF-/VDDA®
MS38279V1

1. VRger+ and VReg_ inputs are both available on UFBGA176 and TFBGA216. VRrgg- is also available on
LQFP176 and LQFP208 When Vgegg, and Vgeg_ are not available, they are internally connected to Vppa
and VSSA

3
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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:

e COM.FMC_SetupTime = 0x01;

e COM.FMC_WaitSetupTime = 0x03;

e COM.FMC_HoldSetupTime = 0x02;

e COM.FMC_HiZSetupTime = 0x01;

e ATT.FMC_SetupTime = 0x01;

e ATT.FMC_WaitSetupTime = 0x03;

e ATT.FMC_HoldSetupTime = 0x02;

e ATT.FMC_HiZSetupTime = 0x01;

e Bank =FMC_Bank NAND;

e  MemoryDataWidth = FMC_MemoryDataWidth_16b;
e ECC=FMC_ECC_Enable;

e ECCPageSize = FMC_ECCPageSize_512Bytes;
e TCLRSetupTime = 0;

e TARSetupTime = 0;

e Capacitive load C|_ = 30 pF.

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

Figure 67. NAND controller waveforms for read access

FMC_NCEXx \ /

ALE (FMC_A17)
CLE (FMC_A16) C
FMC_NWE J
td(ALE-NOE) < »| th(NOE-ALE)
FMC_NOE (NRE) / [
tsu(D-NOE) th(NOE-D)

FMC_D[15:0] ( )7

MS32767V1

3
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Table 108. DCMI characteristics(!

Symbol Parameter Min Max Unit
- Frequency ratio DCMI_PIXCLK/fyc Lk - 0.4 -
DCMI_PIXCLK | Pixel clock input - 54 MHz
Dpixel Pixel clock input duty cycle 30 70 %
tsupATA) Data input setup time 4 -
thDATA) Data input hold time 1 -
t
suHSYNC) | poMI_HSYNC/DCMI_VSYNC input setup time 35 - ns
tsuvsyne)
{
h(HSYNC) | pCMI_HSYNC/DCMI_VSYNC input hold time 0 -
thvsyne)
1. 1.Guaranteed based on test during characterization.
Figure 75. DCMI timing diagram
1/DCMI_PIXCLK
>
pemiPxelk /N / N/ ./ \/ ./ U
—H— tauvic) tHove) —p—a—
DCMI_HSYNC _\___/—\_ ______________ VAR
—H— tsu(vs\,jmc) th(HstC)—H—
DCMI_VSYNC | | /T
. toupata ith(DA‘TA) o
DATA[0:13] X XX X X X
‘ MS32414V2

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, ficik frequency and VDD supply

voltage summarized in Table 17, with the following configuration:
e LCD_CLK polarity: high

e LCD_DE polarity: low

e LCD_VSYNC and LCD_HSYNC polarity: high

e  Pixel formats: 24 bits

e  Output speed is set to OSPEEDRYy[1:0] = 11

e Capacitive load C| = 30 pF

e  Measurement points are done at CMOS levels: 0.5 Vpp

DoclD028010 Rev 4
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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

millimeters inches(!)
Symbol
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®) - 0.025 - - 0.0010 -
b®) 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 -
el - 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
cce - - 0.100 - - 0.0039
ddd - - 0.050 - - 0.0020
eee - - 0.050 - - 0.0020

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

2. Back side coating.

3. Dimension is measured at the maximum bump diameter parallel to primary datum Z.
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6.5 LQFP176 package information

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

Seating plane

v

0.25 mm
gauge plane
v _\ \ v
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E= |

*g ***** e HE
= |
e| = |
= |
= |

| —

ZD —» L’ —>—
b

1T_ME_V2

1. Drawing is not to scale.

Table 117. LQFP176, 24 x 24 mm, 176-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 - 1.450 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)

Lys O

Product identification("

N

ES32F

Revision code

™~
\479NIH6U /

Date code

Ball 1 Y WW

identifier

MSv36546V1

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.
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