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Description

The STM32F469xx devices are based on the high-performance ARM® Cortex®-M4 32-bit
RISC core operating at a frequency of up to 180 MHz. The Cortex®-M4 core features a
Floating point unit (FPU) single precision which supports all ARM® single-precision data-
processing instructions and data types. It also implements a full set of DSP instructions and
a memory protection unit (MPU) which enhances application security.

The STM32F469xx devices incorporate high-speed embedded memories (Flash memory
up to 2 Mbytes, up to 384 Kbytes of SRAM), up to 4 Kbytes of backup SRAM, and an
extensive range of enhanced I/Os and peripherals connected to two APB buses, two AHB
buses and a 32-bit multi-AHB bus matrix.

All devices offer three 12-bit ADCs, two DACs, a low-power RTC, twelve general-purpose
16-bit timers including two PWM timers for motor control, two general-purpose 32-bit timers,
and a true random number generator (RNG). They also feature standard and advanced
communication interfaces:

e Uptothree I°Cs

e Six SPIs, two I2Ss full duplex. To achieve audio class accuracy, the 12S peripherals can
be clocked via a dedicated internal audio PLL or via an external clock to allow
synchronization.

e  Four USARTSs plus four UARTs

e AnUSB OTG full-speed and a USB OTG high-speed with full-speed capability (with the
ULPI),

e Two CANs

e  One SAl serial audio interface

e An SDMMC host interface

e Ethernet and camera interface

e LCD-TFT display controller

e  Chrom-ART Accelerator™

e DSl Host.

Advanced peripherals include an SDMMC interface, a flexible memory control (FMC)

interface, a Quad-SPI Flash memory, and camera interface for CMOS sensors. Refer to
Table 2 for the list of peripherals available on each part number.

The STM32F469xx devices operate in the —40 to +105 °C temperature range from a 1.7 to
3.6 V power supply. A dedicated supply input for USB (OTG_FS and OTG_HS) only in full
speed mode, is available on all packages.

The supply voltage can drop to 1.7 V (refer to Section 2.19.2). A comprehensive set of
power-saving mode allows the design of low-power applications.

The STM32F469xx devices are offered in eight packages, ranging from 100 to 216 pins.
The set of included peripherals changes with the device chosen, according to Table 2.
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Description STM32F469xXx

1.1.1 LQFP176 package

Figure 1. Incompatible board design for LQFP176 package
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132 ] PIO 132[] P11
131[] VDD 131 PIO
130 ] VSS 130[] PH15
129 ] VCAP2 129[] PH14
128 | PA13 128[] PH13
127[] PA12 127[] vDD
126[ ] PA11 126 ] VSS
125[] PA10 125[] VCAP2
124 PA9 124[7] PA13
123[ ] PA8 123 PA12
122[7] PC9 122[] PAN
121 PC8 121[] PA10
120 PC7 120[] PA9
119 ] PC6 119 PA8
118 [ ] VDDUSB 118 ] PC9
117 [ VSS 117[] PC8
116 [ ] PG8 116[] PC7
STM32F469xx/479xx 115[ ] PG7 STM32F4xx 115 PC6
LQFP176 114 ] PG6 LQFP176 114 [] VDD
113 [ ] PG5 113 [] VSS
112 ] PG4 112 [] PG8
111 ] PG3 11 [] PG7
1101 PG2 110 [] PG6
109 ] VSSDSI 109 [] PG5
108 ] DSIHOST_D1N 108 ] PG4
107 ] DSIHOST_D1P 107 [] PG3
106 ] VDD12DSI 106 [] PG2
105[ ] DSIHOST_CKN 105 [] PD15
104 [ ] DSIHOST_CKP 104 [] PD14
103 ] vSSDSI 103 [] vDD
102 [ ] DSIHOST_DON 102 ] vSS
101 [] DSIHOST_DOP 101 [] PD13
100 [] VCAPDSI 100 [] PD12
99 [] vDDSI 99 ] PD11
98 [ 1PD15 98 [] PD10
97 [] PD14 97 ] PD9
96 [ ] VDD 96 ] PD8
95 []VSS 95[] PB15
94 [ PD13 94[7] PB14
93 [] PD12 93] PB13
92 [ PD11 92 7] PB12
91 [ ] PD10 91[] vDD
90 [ | PD9 90[ ] VSS
89 [ 1 PD8 89 [ ] PH12
84 85 86 87 88 84 85 86 87 88
LT LT OO O LTLTLITLT O
P g e 3w TE 2SS
a2 PR e R MS38294V2

1. Pins from 85 to 133 are not compatible.
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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.
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STM32F469xx 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 STM32F46x line is compatible with all ARM tools and software.
Figure 5 shows the general block diagram of the STM32F46x 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.

DocID028196 Rev 4 211217




Functional overview STM32F469xx

2.9

24/217

The DMA can be used with the main peripherals:

SPIand I°S

1°C

USART

General-purpose, basic and advanced-control timers TIMx
DAC

SDIO

Camera interface (DCMI)

ADC

SAI1

QUADSPI.

Flexible Memory Controller (FMC)

The Flexible memory controller (FMC) includes three memory controllers:

The NOR/PSRAM memory controller
The NAND/memory controller
The Synchronous DRAM (SDRAM/Mobile LPSDR SDRAM) controller

The main features of the FMC controller are the following:

Interface with static-memory mapped devices including:

—  Static random access memory (SRAM)

— NOR Flash memory/OneNAND Flash memory

- PSRAM

—  NAND Flash memory with ECC hardware to check up to 8 Kbytes of data
Interface with synchronous DRAM (SDRAM/Mobile LPSDR SDRAM) memories
8-,16-,32-bit data bus width

Independent Chip Select control for each memory bank

Independent configuration for each memory bank

Write FIFO

Read FIFO for SDRAM controller

The Maximum FMC_CLK/FMC_SDCLK frequency for synchronous accesses is
HCLK/2.

LCD parallel interface

The FMC can be configured to interface seamlessly with most graphic LCD controllers. It

supports the Intel 8080 and Motorola 6800 modes, and is flexible enough to adapt to

specific LCD interfaces. This LCD parallel interface capability makes it easy to build cost
effective graphic applications using LCD modules with embedded controllers or high

performance solutions using external controllers with dedicated acceleration.
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Pinouts and pin description

STM32F469xx

Figure 17. STM32F46x UFBGA176 ballout
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The above figure shows the package top view.
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Pinouts and pin description STM32F469xx

Table 10. STM32F469xx pin and ball definitions (continued)

Pin number 9
n —
o @ © © Pin name Q 2 0 .
o < © © ~ © [ee) o o
S| 3 12|25 I § (function after | > | S % Alternate functions Addm_onal
a | o %} o | o ) c s |2 functions
L |le | Q2183 19Q | |lxc|Q reset) S| &
clo|@2|a|@|o|jOo|Q 1o
TIM1_CH3N, TIM3_CH4,
TIM8_CH3N, LCD_RS,
30 | 42 | K5 | N9 | R4 | 57 | 62 | R4 PB1 o | FT |® OTG_HS_ULPI_D2, ADC12_IN9
ETH_MII_RXD3, LCD_GO,
EVENTOUT
31 43 | L5 | P9 | M6 | 58 | 63 | M5 PB2- /10| FT - EVENTOUT -
BOOT1(PB2)
LCD_G2, LCD_RO,
- - - - - - 64 | G4 PI15 /1O | FT | - EVENTOUT -
LCD_R7,LCD_R1,
- - - - - - 65 | R6 PJO /1O | FT | - EVENTOUT -
- - - - - - 66 | R7 PJ1 10| FT - LCD_R2, EVENTOUT -
DSIHOST_TE, LCD_R3,
-l - - -] - - |er]|P7 PJ2 o | FT | - EVENTOUT -
- - - - - - 68 | N8 PJ3 /10 | FT - LCD_R4, EVENTOUT -
o T e e B - V) PJ4 Vo | FT | - | LCD_R5, EVENTOUT -
SPI5_MOSI,
- 44 | M5 | K7 | R6 | 59 | 70 | P8 PF11 /10| FT | - FMC_SDNRAS, -
DCMI_D12, EVENTOUT
- 45 | N5 | M8 | P6 | 60 | 71 | M6 PF12 110 | FT - FMC_A6, EVENTOUT -
- - J6 | N8 | M8 | 61 | 72 | K7 VSS S - - - -
- 46 | K6 | P8 | N8 | 62 | 73 | L8 VDD S - - - -
- 47 | M4 | J7 | N6 | 63 | 74 | N6 PF13 /10 | FT | - FMC_A7, EVENTOUT -
- 48 | H5 | L7 | R7 | 64 | 75 | P6 PF14 /10| FT | - FMC_AS8, EVENTOUT -
- 49 | M6 | H8 | P7 | 65 | 76 | M8 PF15 /10| FT | - FMC_A9, EVENTOUT -
- 50 | N6 | J6 | N7 | 66 | 77 | N7 PGO /1O | FT | - FMC_A10, EVENTOUT -
- 51 | M7 | P7 | M7 | 67 | 78 | M7 PG1 10| FT | - FMC_A11, EVENTOUT -
TIM1_ETR, UART7_RXx,
32 | 52 | N7 | N7 | R8 | 68 | 79 | R8 PE7 /1O | FT | - QUADSPI_BK2_l00, -
FMC_D4, EVENTOUT
TIM1_CH1N, UART7_Tx,
33 | 53 | G6 | M7 | P8 | 69 | 80 | N9 PES8 /1O | FT | - QUADSPI_BK2_101, -
FMC_D5, EVENTOUT
TIM1_CH1,
34 | 54 | H6 | K6 | P9 | 70 | 81 P9 PE9 /1O | FT | - QUADSPI_BK2_102, -
FMC_D6, EVENTOUT
- 55 | J7 - M9 | 71 82 | K8 VSS S - - - -
- 56 | L6 - N9 | 72 | 83 | L9 VDD S - - - -
TIM1_CH2N,
35 | 57 | H7 | P6 | RO | 73 | 84 | RO PE10 /10| FT | - QUADSPI_BK2_l03, -
FMC_D7, EVENTOUT
60/217 DoclD028196 Rev 4 Kyy




Electrical characteristics STM32F469xx

5.1.7 Current consumption measurement

Figure 25. Current consumption measurement scheme
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5.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 14, Table 15, and Table 16
may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these conditions is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliability.

Table 14. Voltage characteristics

Symbol Ratings Min Max Unit
VooVss ('?:li:g?r:gm\?;”Di’SFE’:;’,‘(7;;3:8, Voppsi and Vear)!) ~03 40
Input voltage on FT pins(z) Vgs—0.3| Vpp+4.0
Input voltage on TTa pins Vgg— 0.3 4.0 v
vin Input voltage on any other pin Vgg— 0.3 4.0
Input voltage on BOOT pin Vss 9.0
[AVppxl Variations between different Vpp power pins - 50
[Vssx Vss| | Variations between all the different ground pins(®) - 50 m
Vespnewm) | Electrostatic discharge voltage (human body model) | see Section 5.3.18

1. All main power (Vpp, Vppa, Vppuss: Ypoppsi) and ground (Vgs, Vssa) pins must always be connected to
the external power supply, in the permitted range.

2. V)y maximum value must always be respected. Refer to Table 15 for the values of the maximum allowed
injected current.

3. Including Vggg. pin

3
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Electrical characteristics STM32F469xx
Table 22. Reset and power control block characteristics
Symbol Parameter Conditions Min Typ Max | Unit
PLS[2:0]=000 (rising edge) 209 | 214 | 219
PLS[2:0]=000 (falling edge) 198 | 2.04 | 2.08
PLS[2:0]=001 (rising edge) 223 | 230 | 2.37
PLS[2:0]=001 (falling edge) 213 | 219 | 2.25
PLS[2:0]=010 (rising edge) 239 | 245 | 251
PLS[2:0]=010 (falling edge) 229 | 235 | 2.39
PLS[2:0]=011 (rising edge) 254 | 260 | 2.65
v Programmable voltage PLS[2:0]=011 (falling edge) 244 | 251 | 2.56 v
PP detector level selection PLS[2:0]=100 (rising edge) | 2.70 | 2.76 | 2.82
PLS[2:0]=100 (falling edge) 259 | 266 | 2.71
PLS[2:0]=101 (rising edge) 286 | 293 | 2.99
PLS[2:0]=101 (falling edge) 265 | 284 | 292
PLS[2:0]=110 (rising edge) 296 | 3.03 | 3.10
PLS[2:0]=110 (falling edge) 285 | 293 | 2.99
PLS[2:0]=111 (rising edge) 3.07 | 3.14 | 3.21
PLS[2:0]=111 (falling edge) 295 | 3.03 | 3.09
Vpvphyst!” | PVD hysteresis - - 100 - mV
v Power-on/power-down Falling edge 1.60 1.68 1.76 v
PORIPDR | reset threshold Rising edge 164 | 172 | 180
VpDRhySt“) PDR hysteresis - - 40 - mV
Falling edge 213 | 219 | 2.24
VBOR1 Brownout level 1 threshold
Rising edge 223 | 229 | 2.33
Falling edge 244 | 250 | 2.56
VBoR2 Brownout level 2 threshold \Y
Rising edge 253 | 259 | 2.63
Falling edge 275 | 2.83 | 2.88
VBOR3 Brownout level 3 threshold
Rising edge 2.85 292 | 2.97
VBORhyst(1) BOR hysteresis - - 100 - mV
Trstrempo' ' | POR reset temporization - 05 | 15 | 30 | ms
InRush current on voltage
IRUSH“) regulator power-on (POR or - - 160 200 mA
wakeup from Standby)
c ) InRush energy on voltage Vpp = 1.7 V, T = 105 °C,
RUSH regulator power-on (POR or | =171 mA for 31 us - - 5.4 puC
wakeup from Standby) RUSH H

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.

96/217
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Electrical characteristics

STM32F469xx
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the current from the MCU supply voltage to supply the 1/O pin circuitry and to

charge/discharge the capacitive load (internal or external) connected to the pin:

where

Isw is the current sunk by a switching I/O to charge/discharge the capacitive load
Vpp is the MCU supply voltage
fsw is the /O switching frequency

C is the total capacitance seen by the 1/O pin: C = C\y1+ Cext

The test pin is configured in push-pull output mode and is toggled by software at a fixed

frequency.
Table 32. Switching output I/O current consumption®
1/0 toggling
Symbol Parameter Conditions frequency Typ Unit
(fsw)
2 MHz 0.0
8 MHz 0.2
25 MHz 0.6
Vpp=3.3V
b o) 50 MHz 1.1
C=Cnt
60 MHz 1.3
84 MHz 1.8
/0 switching 90 MHz 1.9
Iooio Current mA
2 MHz 0.1
8 MHz 0.4
Vpp =3.3V 25 MHz 1.23
Cexr = 0 pF 50 MHz 2.43
C=Cnt+Cext*Cs| 60 MHz 2.93
84 MHz 3.86
90 MHz 4.07
DoclD028196 Rev 4 Kys




Electrical characteristics STM32F469xx

5.3.10 Internal clock source characteristics

The parameters given in Table 39 and Table 40 are derived from tests performed under
ambient temperature and Vpp supply voltage conditions summarized in Table 17.

High-speed internal (HSI) RC oscillator

Table 39. HSI oscillator characteristics )

Symbol Parameter Conditions Min | Typ | Max | Unit
fusi Frequency - - 16 - | MHz
HSI user trimming step® - - - 1 %
To=-40t0105°C® | -8 | - | 45| %
ACCHSI . o(3)
HSI oscillator accuracy Tp=-101t085°C -4 - 4 %
Tp=25°C*) -1 - 1 %
tsu(HSD(z) HSI oscillator startup time - - 22| 4 us
IDD(HS|)(2) HSI oscillator power consumption - - 60 | 80 | pA

Vpp = 3.3V, Ty =40 to 105 °C unless otherwise specified.
Guaranteed by design

Based on test during characterization.

L A

Factory calibrated, parts not soldered.

Figure 33. ACCHSI vs. temperature
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1. Based on test during characterization.

3
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Electrical characteristics

3

Table 46. MIPI D-PHY AC characteristics LP mode and HS/LP transitions®

Symbol

Parameter

Conditions

Min

Typ

Max

Unit

Tipx

Transmitted length of any Low-
Power state period

50

TCLK-PREPARE

Time that the transmitter drives
the Clock Lane LP-00 Line
state immediately before the
HS-0 Line state starting the HS
transmission.

38

95

TCLK-PREPARE
+

Tcik-zErRO

Time that the transmitter drives
the HS-0 state prior to starting
the clock.

300

ns

TcLk-PRE

Time that the HS clock shall be
driven by the transmitter prior to
any associated Data Lane
beginning the transition from
LP to HS mode.

ul

TcLk-PosT

Time that the transmitter
continues to send HS clock
after the last associated Data
Lane has transitioned to LP
Mode.

62+52*UI

TeLk-TRAIL

Time that the transmitter drives
the HS-0 state after the last
payload clock bit of an HS
transmission burst.

60

THS-PREPARE

Time that the transmitter drives
the Data Lane LP-00 Line state
immediately before the HS-0
Line state starting the HS
transmission.

40+4*Ul

85+6™UI

THs-PREPARE
+

Ths-zEro

THS-PREPARE+ Time that the
transmitter drives the HS-0
state prior to transmitting the
Sync sequence.

145+10*UI

THs-TRAIL

Time that the transmitter drives
the flipped differential state
after last payload data bit of a
HS transmission burst.

Max
(n*8*UI,
60+n*4*Ul)

Ths-EXIT

Time that the transmitter drives
LP-11 following a HS burst.

100

TreoT

30%-85% rise time and fall time

35

Teor

Transmitted time interval from
the start of THS—TRAlL or
TCLK-TRA|L' to the start of the
LP-11 state following a HS
burst.

105+
n*12UI

ns

Guaranteed based on test during characterization.
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STM32F469xx Electrical characteristics
Table 60. 1/0 AC characteristicsM®
OSPEEDRYy
[1:0] bit Symbol Parameter Conditions Min | Typ | Max | Unit
value(®
CL=50pF, Vpp227V | - - 4
CL =50 pF,Vpp2 1.7V - - 2
fmax(0)out | Maximum frequency®) C =10pF Vpp227V - - 8 MHz
00 CL=10pF, Vpp 218V - - 4
CL=10pF, Vpp2 1.7V - - 3
Output high to low level fall _ _
ttf('o)m’t/ time and output low to high ?é—VSO PF.Vpp=1.7Vio| - 100 | ns
r(I0)out  jevel rise time '
CL =50 pF, Vpp= 2.7 V - - 25
C_ =50 pF, Vpp= 1.8V - - | 125
CL =50 pF, Vpp= 1.7 V - - 10
fmax(oyput |Maximum frequency®) MHz
CL= 10 pF, VDD22.7V - - 50
01 CL =10 pF, VDDZ 1.8V - - 20
CL=10pF, Vpp= 1.7V - - | 125
CL=50pF, Vpp 227V - - 10
Output high to low level fall |, =10 pF, Vpp22.7V - - 6
ttf('o)m’t/ time and output low to high L Bo ns
r(I0)out level rise time C_=50pF, Vpp21.7V - - 20
C =10 pF, Vpp2 1.7V - - 10
C_=40pF, Vpp2 2.7V - - | 504
CL=10pF, Vpp22.7V - - | 100@
fmax(oyput |Maximum frequency(®) C_L=40pF, Vpp21.7V - - 25 | MHz
CL=10pF,VDDZ1.8V - - 50
10 CL=10pF,Vpp2 1.7V - - | 425
CL = 40 pF, Vpp 22.7 V - - 6
Output high to low level fall  |c, = 10 pF, Vpp22.7V - - 4
ttf('o)"“t/ time and output low to high = Bo ns
r(10)out level rise time CL =40 pF, VDD 217V - - 10
CL=10pFlVDDZ1'7V - - 6
1S7 DoclD028196 Rev 4 137/217




STM32F469xx Electrical characteristics

USB OTG full speed (FS) characteristics
This interface is present in both the USB OTG HS and USB OTG FS controllers.

Table 67. USB OTG full speed startup time

Symbol Parameter Max Unit

tstarTupt" USB OTG full speed transceiver startup time 1 bs

1. Guaranteed by design.

Table 68. USB OTG full speed DC electrical characteristics

Symbol Parameter Conditions Min.®D | Typ. [ Max.®D | Unit
USB OTG full speed
Vpp |transceiver operating - 3.0 | - 3.6
voltage
@) | my - L I(USB_FS_DP/DM, ) i
Input | Vor™~’ | Differential input sensitivity USB_HS_DP/DM) 0.2
levels . -
Vey® Differential common mode Includes Vp, range 08 . 25 Vv
range
3) | Single ended receiver ) )
Vse™ | threshold 13 2.0
output | VoL |Static output level low R of 1.5kQto 3.6 VW | - - | 03
levels | v, |Static output level high R of 15 kQto Vgs™® | 28 | - | 36
PA11, PA12, PB14, PB15
(USB_FS_DP/DM, 17 21 24
USB_HS_DP/DM)
R Vin=V
i PA9, PB13 e
(OTG_FS_VBUS, 0.65 | 1.1 20
OTG_HS_VBUS) kQ
PA12, PB15 (USB_FS_DP, _
USB_HS_DP) ViN = Vss 1.5 | 1.8 | 21
Rpu PA9, PB13
(OTG_FS_VBUS, Vin = Vss 0.25 |0.37| 0.55
OTG_HS_VBUS)

1. All the voltages are measured from the local ground potential.

2. The USB OTG full speed transceiver functionality is ensured down to 2.7 V but not the full USB full speed
electrical characteristics which are degraded in the 2.7-to-3.0 V Vpp voltage range.

Guaranteed by design.
R is the load connected on the USB OTG full speed drivers.

Note: When VBUS sensing feature is enabled, PA9 and PB13 should be left at their default state
(floating input), not as alternate function. A typical 200 pA current consumption of the
sensing block (current to voltage conversion to determine the different sessions) can be
observed on PA9 and PB13 when the feature is enabled.
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1521217

Table 72. Dynamic characteristics: USB uLpI®

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Control in (ULPI_DIR, ULPI_NXT)
tsc . - 2.0 - -
setup time
t Control in (ULPI_DIR, ULPI_NXT) ) 15 ) )
HC  Thold time '
tsp | Data in setup time - 1.0 - -
thp | Datain hold time - 1.0 - -
27V <Vpp<3.6V, ns
C_ =20 pF - 7.5 9.0
27V <Vpp<3.6YV,
tpc/tpp | Data/control output delay _i'(-) =< jr5<p::2%r:g i 75 120
1.7V <Vpp<36YV,
C_ =15pF and - 7.5 1.5
-40<T<90°C

1. Guaranteed based on test during characterization.

Ethernet characteristics

Unless otherwise specified, the parameters given in Table 73, Table 74 and Table 75 for
SMI, RMII and MiII are derived from tests performed under the ambient temperature, fyc k
frequency and Vpp supply voltage conditions summarized in Table 17, with the following
configuration:

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

Refer to Section 5.3.20 for more details on the input/output characteristics.

Table 73 gives the list of Ethernet MAC signals for the SMI (station management interface)
and Figure 51 shows the corresponding timing diagram.

Figure 51. Ethernet SMI timing diagram

N
X

tsu(MDIO) th(MDIO)
ETH_MDIO(l) 1 i

tMDC————

ETH_MDC

ETH_MDIO(O)

MS31384V1
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Figure 62. Asynchronous multiplexed PSRAM/NOR write waveforms

tw(NE) >
FMC_ NEx :\ /_
FMC_NOE /
_/<— ty(NWE_| tw(NWE)—>te » th(NE_NWE)
FMC_NWE 1 /_
> ty(A_NE) th(A_NWE) 1
FMC_ A[25:16] Y Address
> ty(BL_NE) th(BL_NWE) 1
FMC_ NBL[1:0] NBL
>« ty(A_NE) ol-tv(Data_NADV) h(Data_NWE)
FMC_ AD[15:0] Address | [X Data ;
ty(NADV_NE) > th(AD_NADV)
tw(NADV) —>
FMC_NADV [
FMC_NWAIT
th(NE_NWAIT) —»
tsu(NWAIT_NE) ——pf

MS32756V1

Table 94. Asynchronous multiplexed PSRAM/NOR write timings®

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 4Thek | 4THek*0.5
tynwe_Ng) | FMC_NEx low to FMC_NWE low Thek =1 | THokt0.5
twnwey | FMC_NWE low time 2Thek | 2THekt0.5
thve_Nwe) | FMC_NWE high to FMC_NE high hold time Thelk -
tya Ny | FMC_NEXx low to FMC_A valid - 0
tynabv NE) | FMC_NEX low to FMC_NADV low 0.5 1
twnaby) | FMC_NADV low time Thelk = 0.5| THek* 0.5 ns
th(AD_NADY) Zfl\t/(lecr)l_:,:\/lljc(a'\cliglr:;e\ish)iv?id hold time Trolk - 2 }
_ 9
th(A_NWE) Address hold time after FMC_NWE high Theclk -
theL_nwe) | FMC_BL hold time after FMC_NWE high Tholk — 2 -
tyeL_ Ny | FMC_NEx low to FMC_BL valid - 2
ty(Data_NADV) | FMC_NADV high to Data valid - Thok +1.5
th(pata_Nwe) | Data hold time after FMC_NWE high Thewk 0.5 -

1. Based on test during characterization.
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5.3.30 Quad-SPI interface characteristics

Unless otherwise specified, the parameters given in Table 106 and Table 107 for Quad-SPI
are derived from tests performed under the ambient temperature, fayg frequency and Vpp
supply voltage conditions summarized in Table xx, with the following configuration:

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

Table 106. Quad-SPI characteristics in SDR mode(®)

Symbol Parameter Test conditions Min Typ Max Unit
F 27V<=Vpp<36V,C_=20pF - - 90
ka Quad-SPI clock frequency . MHz
(CK) 1.71V<Vpp<36V,C_ =15pF - - 84
twckHy | Quad-SPI clock high time - tcky2-1 - ticky2
twcky) | Quad-SPI clock low time - ticky2 - tcky2+1
tsny Data input set-up time - 0.5 - -
thany Data input hold time - 3 - - "
tyout) Data output valid time - - 3 4
thiou) Data output hold time - 2.5 - -

1. Guaranteed based on test during characterization.

Figure 73. Quad-SPI SDR timing diagram

ticr) ‘ tek) twekry | tweky tick)

Clock i
ityour) thour)
— —

Data output —— DO D1 X D2 )—5—
—

tsany thany

Data input ( DO DA1 D2

MSv36878V1
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Table 111. Dynamic characteristics: SD / MMC characteristics, Vpp =1.71to 1.9 vih@)

Symbol Parameter Conditions Min Typ Max Unit
fop Clock frequency in data transfer mode - 0 - 50 MHz
- SDIO_CK/PCLK2 frequency ratio - - - 8/3 -
t Clock low time 9.5 10.5 -
e ., =50 MHz ns
tW(CKH) Clock high time 8.5 9.5 -

CMD, D inputs (referenced to CK) in eMMC mode

tisu Input setup time HS 0.5 - -
fop =50 MHz ns
tin Input hold time HS 3.5 - -

CMD, D outputs (referenced to CK) in eMMC mode

tov Output valid time HS - 13.5 14.5
fop =50 MHz ns
ton Output hold time HS 13.0 - -

1. Guaranteed based on test during characterization.
2. Cload =20 pF

5.3.34 RTC characteristics

Table 112. RTC characteristics

Symbol Parameter Conditions Min Max

- focLk1/RTCCLK frequency ratio | Any read/write operation from/to an RTC register 4 -

3
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Package information

6.6

UFBGA176+25 package information

Figure 92. UFBGA176+25 - 201-ball, 10 x 10 mm, 0.65 mm pitch,

ultra fine pitch ball grid array package outline
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Drawing is not to scale.

Table 118. UFBGA176+25, - 201-ball, 10 x 10 mm, 0.65 mm pitch,

ultra fine pitch ball grid array package mechanical data

millimeters inches®
Symbol
Min. Typ. Max. Min. Typ. Max.

A 0.460 0.530 0.600 0.0181 0.0209 0.0236
A1 0.050 0.080 0.110 0.0020 0.0031 0.0043
A2 0.400 0.450 0.500 0.0157 0.0177 0.0197
A4 0.270 0.320 0.370 0.0106 0.0126 0.0146

b 0.230 0.280 0.330 0.0091 0.0110 0.0130

D 9.950 10.000 10.050 0.3917 0.3937 0.3957

E 9.950 10.000 10.050 0.3917 0.3937 0.3957

e - 0.650 - - 0.0256 -

F 0.400 0.450 0.500 0.0157 0.0177 0.0197
ddd - - 0.080 - - 0.0031
eee - - 0.150 - - 0.0059

fff - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Device Marking for LQFP208

The following figure gives an example of topside marking orientation versus pin 1 identifier
location. Other optional marking or inset/upset marks, which identify the parts throughout
supply chain operations, are not indicated below.

Figure 96. LQFP208 marking example (package top view)

Revision code

Product identification"

\
1‘7] O [a |
|sSTM32F479BITE |
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identifier
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| | L] Ylww |

"

MSv36545V1

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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