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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.
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Functional overview STM32F469xx

2.22

2.23
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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.

Low-power modes

The devices support three low-power modes to achieve the best compromise between low
power consumption, short startup time and available wakeup sources:

e Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can
wake up the CPU when an interrupt/event occurs.

e Stop mode

The Stop mode achieves the lowest power consumption while retaining the contents of
SRAM and registers. All clocks in the 1.2 V domain are stopped, the PLL, the HSI RC
and the HSE crystal oscillators are disabled.

The voltage regulator can be put either in main regulator mode (MR) or in low-power
mode (LPR). Both modes can be configured as follows (see Table 5):

—  Normal mode (default mode when MR or LPR is enabled)
— Under-drive mode.

The device can be woken up from the Stop mode by any of the EXTI line (the EXTI line
source can be one of the 16 external lines, the PVD output, the RTC alarm / wakeup /
tamper / time stamp events, the USB OTG FS/HS wakeup or the Ethernet wakeup).

Table 5. Voltage regulator modes in stop mode

Voltage regulator .
configuration Main regulator (MR) Low-power regulator (LPR)
Normal mode MR ON LPR ON
Under-drive mode MR in under-drive mode LPR in under-drive mode

e Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal
voltage regulator is switched off so that the entire 1.2 V domain is powered off. The
PLL, the HSI RC and the HSE crystal oscillators are also switched off. After entering
Standby mode, the SRAM and register contents are lost except for registers in the
backup domain and the backup SRAM when selected.

The device exits the Standby mode when an external reset (NRST pin), an IWDG reset,
a rising edge on the WKUP pin, or an RTC alarm / wakeup / tamper /time stamp event
occurs.

The standby mode is not supported when the embedded voltage regulator is bypassed
and the 1.2 V domain is controlled by an external power.

VpaT Operation

The Vgat pin allows to power the device Va1 domain from an external battery, an external
supercapacitor, or from Vpp when no external battery and an external supercapacitor are
present.
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2.32

2.33

2.34
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Secure digital input/output interface (SDIO)

An SD/SDIO/MMC host interface is available, that supports MultiMediaCard System
Specification Version 4.2 in three different databus modes: 1-bit (default), 4-bit and 8-bit.

The interface allows data transfer at up to 48 MHz, and is compliant with the SD Memory
Card Specification Version 2.0.

The SDIO Card Specification Version 2.0 is also supported with two different databus
modes: 1-bit (default) and 4-bit.

The current version supports only one SD/SDIO/MMC4.2 card at any one time and a stack
of MMC4.1 or previous.

In addition to SD/SDIO/MMC, this interface is fully compliant with the CE-ATA digital
protocol Rev1.1.

Ethernet MAC interface with dedicated DMA and IEEE 1588
support

The devices provide an IEEE-802.3-2002-compliant media access controller (MAC) for
ethernet LAN communications through an industry-standard medium-independent interface
(MIl) or a reduced medium-independent interface (RMII). The microcontroller requires an
external physical interface device (PHY) to connect to the physical LAN bus (twisted-pair,
fiber, etc.). The PHY is connected to the device MIl port using 17 signals for MIl or 9 signals
for RMII, and can be clocked using the 25 MHz (MIl) from the microcontroller.

The devices include the following features:

e  Supports 10 and 100 Mbit/s rates

e Dedicated DMA controller allowing high-speed transfers between the dedicated SRAM
and the descriptors (see the STM32F4xx reference manual for details)

e  Tagged MAC frame support (VLAN support)

e Half-duplex (CSMA/CD) and full-duplex operation
e  MAC control sublayer (control frames) support

e  32-bit CRC generation and removal

e  Several address filtering modes for physical and multicast address (multicast and
group addresses)

. 32-bit status code for each transmitted or received frame

. Internal FIFOs to buffer transmit and receive frames. The transmit FIFO and the
receive FIFO are both 2 Kbytes.

e  Supports hardware PTP (precision time protocol) in accordance with IEEE 1588 2008
(PTP V2) with the time stamp comparator connected to the TIM2 input

e Triggers interrupt when system time becomes greater than target time

Controller area network (bxCAN)

The two CANs are compliant with the 2.0A and B (active) specifications with a bitrate up to 1
Mbit/s. They can receive and transmit standard frames with 11-bit identifiers as well as
extended frames with 29-bit identifiers. Each CAN has three transmit mailboxes, two receive
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STM32F469xx

Pinouts and pin description

Figure 14. STM32F46x LQFP144 pinout
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The above figure shows the package top view.

1.
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Pinouts and pin description

STM32F469xx

721217

Table 11. FMC pin definition (continued)

Pin name | NOR/PSRAM/SRAM NOR/PSRAM Mux NAND16 SDRAM
PF8 - - - -
PF9 - - - -
PF10 - - - -
PG6 - - - -
PG7 - - INT -
PEO NBLO NBLO - NBLO
PE1 NBL1 NBL1 - NBL1
Pl4 NBL2 - - NBL2
PI5 NBL3 - - NBL3
PG8 - - - SDCLK
PCO - - - SDNWE
PF11 - - - SDNRAS
PG15 - - - SDNCAS
PH2 - - - SDCKEO
PH3 - - - SDNEO
PH6 - - - SDNE1
PH7 - - - SDCKE1
PH5 - - - SDNWE
PC2 - - - SDNEO
PC3 - - - SDCKEO
PB5 - - - SDCKE1
PB6 - - - SDNE1
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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
OTG_HS
o FMC_SDN EVENT
PCO ; ; ; ; ; ; ; ; ; ; ~uLeLst ; oL ; teors | BN
TRACE SPI2_MOSI | SAM_SD_ ] ] ] ] ] ] EVENT
PCi DO - - - - /1252_SD A ETH_MDC ouT
OTG_HS
12S2ext_S ) ) ) _HS | Eryy Mi_TxD | FMC_SDN ) ) EVENT
PC2 - - - - - SPI2_MISO ° _uFLD 2 o o
- ) ) ) ) ) SPI2_MOSI ) ) ) ) VS | ETHomiLT_ | Fmc_spe ) ) EVENT
/1252_SD v CLK KEO ouT
ETH_MII_RXD
PC4 - - - - - - - - - - - O/ETH_RMII_R FMCE—OSDN - - BT
XDO
ETH_MII_RXD
PC5 - - - - - - - - - - - 1ETH_RMII_R | TMC_SDC - - EVENT
= KEO ouT
USART6 LCD_HSY | EVENT
PC6 - - TIM3_CH1 | TIM8_CH1 12S2_ MCK - - X - - - SDIO_D6 | DCMI_DO e o
Port

C | pcr - - TIM3_CH2 | TIM8_CH2 - - 1283_MCK - usARTe - - - spio_b7 | pemip1 | Lep_ee | EYENT
TRACE USART6 EVENT
pcs | TR - TIM3_CH3 | TIM8_CH3 - - - - e - - - SDIO_DO | DCMI_D2 - o
QUADSPI_ ] ] ] EVENT
PCY | MCo2 - TIM3_CH4 | TIM8_CH4 | 12C3_SDA | 125_CKIN - - - Bt 100 SDIO_D1 | DCMI_D3 oy
SPI3_SCK/ | USART3_ | UART4_ | QUADSPI_ ) ) EVENT
pcio| - - - - - - o3 oK &M R B 1o spio_p2 | pemips | LeoRe | EYEN
SPI3_MIS | USART3_ | UART4_ | QUADSPI_ ] ] ] EVENT
PC11 ; - - - - 12S3ext_SD 5 o A A SDIO_D3 | DCMI_D4 oy
TRACE SPI3_MOS | USART3_ | UARTS_ ) ) ) ) EVENT
PC12 | "3 - - - - - 11283 SD CcK T SDIO_CK | DCMI_D9 ouT
EVENT
pc13| - - - - - - - - - - - - - - - oy
EVENT
pci4| - - - - - - - - - - - - - - - o
EVENT
pcis | - - - - - - - - - - - - - - - o

XX694CENLS
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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
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Typical and maximum current consumption

The MCU is placed under the following conditions:

All /O pins are in input mode with a static value at Vpp or Vgg (no load).
All peripherals are disabled except if it is explicitly mentioned.

The Flash memory access time is adjusted both to fyc k frequency and Vpp range
(see Table 18: Limitations depending on the operating power supply range).

When the regulator is OFF, the V5 is provided externally, as described in Table 17:
General operating conditions.

The voltage scaling and over-drive mode are adjusted to f ¢ k frequency as follows:
—  Scale 3 for fyg k < 120 MHz

—  Scale 2 for 120 MHz < fyg k <144 MHz

—  Scale 1 for 144 MHz < fc k <180 MHz. The over-drive is only ON at 180 MHz.
The system clock is HCLK, fpc k1 = fhcLk/4, and fpei ko = faoLk/2.

External clock frequency is 25 MHz and PLL is ON when fyc k is higher than 25 MHz.

The typical current consumption values are obtained for 1.7 V < Vpp < 3.6 V voltage
range and for ambient temperature Tp= 25 °C unless otherwise specified.

The maximum values are obtained for 1.7 V < Vpp < 3.6 V voltage range and a
maximum ambient temperature (T,), unless otherwise specified.

For the voltage range 1.7 V < Vpp £ 2.1 V the maximum frequency is 168 MHz.

3

DoclD028196 Rev 4




STM32F469xx Electrical characteristics
Table 47. DSI-PLL characteristics® (continued)
Symbol Parameter Conditions Min | Typ | Max | Unit
fyco our =500MHz | - | 0.55 | 0.70
IpppLL) | PLL power consumption on Vpp1o | fuco out = 600 MHz - 0.65 | 0.80 | mA
fyco out = 1000MHz | - | 0.95 | 1.20

1. Based on test during characterization.

5.3.15 MIPI D-PHY regulator characteristics
The parameters given in Table 48 are derived from tests performed under temperature and
Vpp supply voltage conditions summarized in Table 17.
Table 48. DSI regulator characteristics(®
Symbol Parameter Conditions Min | Typ | Max | Unit
VDD12DS| 1.2 Vinternal Voltage on VDD12DS| - 1.15 1.20 1.30 \%
Cext External capacitor on Vepappg) - 11 | 22 | 33 | pF
ESR External Serial Resistor - 0 25 | 600 | mQ
Iobbsirec | Regulator power consumption - 100 | 120 | 125 | pA
Ultra Low Power Mode ) 200 | 600
| DSI system (regulator, PLL and (Reg. ON + PLL OFF) A
DDDSI | D-PHY) current consumption on Vpppg; Stop State H
(Reg. ON + PLL OFF) - | 290 | 600
10 MHz escape clock ) 43 | 50
| DSI system current consumption on (Reg. ON + PLL OFF) ' ' mA
DDDSILP v/ os; in LP mode communication(® 20 MHz escape clock 43 | 50
(Reg. ON + PLL OFF) ) ' '
300 Mbps - 1 data lane
(Reg. ON + PLL ON) ) 80 | 838
300 Mbps - 2data lane
DSI system (regulator, PLL and (Reg. ON + PLL ON) ) .4 125
D-PHY) current consumption on Vpppg)
in HS mode communication 500 Mbps - 1 data lane - 135 | 147
IDDDS|HS (Reg ON + PLL ON) ’ ’ mA
500 Mbps - 2data lane
(Reg. ON + PLL ON) - | 180196
DSl system (regulator, PL!_ and 500 Mbps - 2data lane
D-PHY) current consumption on Vpppg) (Reg. ON + PLL ON) - 214 | 233
in HS mode with CLK like payload 9
CEXT=2'2 }JF - 110 -
twakeup | Startup delay Ms
CEXT =33 UF - - 160
lINRusH | Inrush current on Vpppg External capacitor load at start - 60 | 200 | mA
1. Based on test during characterization.
2. Values based on an average traffic in LP Command Mode.
3. Values based on an average traffic (3/4 HS traffic & 1/4 LP) in Video Mode.
1S7 DoclD028196 Rev 4 127/217
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STM32F469xx

5.3.16

128/217

Memory characteristics

Flash memory

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

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

Table 49. Flash memory characteristics

Symbol Parameter Conditions Min Typ Max | Unit
Write / Erase 8-bit mode, Vpp = 1.7 V - 5 -
Iop Supply current | Write / Erase 16-bit mode, Vpp =2.1V - 8 - mA
Write / Erase 32-bit mode, Vpp =3.3 V - 12 -
Table 50. Flash memory programming
Symbol Parameter Conditions Min® | Typ | Max® | Unit
N Program/erase parallelism ) @)
torog Word programming time (PSIZE) = x 8/16/32 16 | 100 us
Program/erase parallelism
(PSIZE) = x 8 - | 400 | 800
terasEioks | Sector (16 KB) erase time gg?éaE';": e paralielism | 1 350 | 600 | ms
Program/erase parallelism
(PSIZE) = x 32 - | 290 | 500
Program/erase parallelism
(PSIZE) = x 8 - 1200 | 2400
terasEeaks | Sector (64 KB) erase time gg?éaE';": e paralielism | 1 760 | 1400 | ms
Program/erase parallelism
(PSIZE) = x 32 - | 590 | 1100
Program/erase parallelism ) 2 4
(PSIZE)=x 8
terasE128ks | Sector (128 KB) erase time gg?éaE';": e paralielism | 1 413 | 26 | s
Program/erase parallelism ) 1 2
(PSIZE) =x 32

DoclD028196 Rev 4
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5.3.17

130/217

Table 52. Flash memory endurance and data retention

Value
Symbol Parameter Conditions Unit
Min(®)
Ty = —40 to +85 °C (6 suffix versions)
N End kcycl
END ndurance Tp =—40to +105 °C (7 suffix versions) 10 eyeles
1 keycle® at Ty = 85 °C 30
trer | Data retention |1 kcycle® at T, = 105 °C 10 Years
10 keycles® at T, = 55 °C 20

1. Based on test during characterization.

2. Cycling performed over the whole temperature range.

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromaghnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).

the device is stressed by two electromagnetic events until a failure occurs. The failure is

indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: Aburst of fast transient voltage (positive and negative) is applied to Vpp and Vgg
through a 100 pF capacitor, until a functional disturbance occurs. This test is compliant
with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 53. They are based on the EMS levels and classes
defined in application note AN1709.

Table 53. EMS characteristics

Symbol Parameter Conditions Level/Class

Vpp= 3.3V, TFBGA216,
TA =+25 OC, fHCLK =168 MHZ, 2B
conforming to IEC 61000-4-2

Vv Voltage limits to be applied on any I/O pin
FESD |0 induce a functional disturbance

Fast transient voltage burst limits to be Vpp = 3.3V, TFBGA216,
Verrg | applied through 100 pF on Vpp and Vgg | Ta = 25 °C, fycLk = 168 MHz, 4A
pins to induce a functional disturbance conforming to IEC 61000-4-2

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

DoclD028196 Rev 4 ‘Yl




STM32F469xx Electrical characteristics

CAN (controller area network) interface

Refer to Section 5.3.20 for more details on the input/output alternate function characteristics
(CANx_TX and CANx_RX).

5.3.24 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 76 are derived from tests
performed under the ambient temperature, fpc| k2 frequency and Vppa supply voltage
conditions summarized in Table 17.
Table 76. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply 1.7(D - 3.6
Vger+ | Positive reference voltage Vpopa —VRer+ < 1.2V 1.71) - Vppa \Y
Vgrer- | Negative reference voltage - 0 -
Vppa =1.7Mt0 2.4V 0.6 15 18
fapc | ADC clock frequency MHz
Vppa =241t03.6V 0.6 30 36
fADC =30 MHZ,
4 : - - 1764 kHz
frric®® | External trigger frequency 12-bit resolution
- - - 17 1fapc
0
VaIN Conversion voltage range(®) - (Vssa or VRer. - VREF+ \Y
tied to ground)
RA|N(2) External input impedance Details in Equation 1 - - 50 kQ
RADC(Z)(“) Sampling switch resistance - - - 6 kQ
2) |Internal sample and hold ) )
Canc capacitor 4 / PF
t.@ Injection trigger conversion fapc =30 MHz - - 0.100 ps
lat latency - . - 36 [ 1ffapc
. (2 |Regular trigger conversion fapc = 30 MHz - - 0.067 | us
latr latency . - 26) [ ffapc
fapc = 30 MHz 0.100 - 16 us
tg(@ Sampling time ADC
- 3 - 480 | 1/fapc
tSTAB(z) Power-up time - - 2 3 ps
IS73 DoclD028196 Rev 4 155/217




Electrical characteristics STM32F469xx

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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STM32F469xx Electrical characteristics
Table 95. Asynchronous multiplexed PSRAM/NOR write-NWAIT timings(?
Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 9ThoLk 9ThoLk*0.5
twnwg) | FMC_NWE low time 7ThoLk TThok*2 |
tsunwaIT_NE) | FMC_NWAIT valid before FMC_NEX high 6ThoLk+1.5 -
thve_NwaiT) | FMC_NEX hold time after FMC_NWAIT invalid 4Thok—1 -

3

1. Based on test during characterization.

Synchronous waveforms and timings

Figures 63 through 66 represent synchronous waveforms and Table 96 through Table 99
provide the corresponding timings. The results shown in these tables are obtained with the
following FMC configuration:

e  BurstAccessMode = FMC_BurstAccessMode Enabile;

e  MemoryType = FMC_MemoryType_CRAM,;
e  WriteBurst = FMC_WriteBurst_Enable;

e CLKDivision = 1;

e Datalatency = 1 for NOR Flash; DataLatency = 0 for PSRAM
e C_ =30 pF on data and address lines. C| = 10 pF on FMC_CLK unless otherwise

specified.

In all timing tables, the Ty k is the HCLK clock period:
e For2.7V=<Vpp< 3.6V, maximum FMC_CLK = 90 MHz at C_ = 30 pF (on FMC_CLK).
e For1.71 V= Vpp<1.9 V, maximum FMC_CLK = 60 MHz at C_ = 10 pF (on FMC_CLK).

DoclD028196 Rev 4
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Figure 70. NAND controller waveforms for common memory write access
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Table 100. Switching characteristics for NAND Flash read cycles

Symbol Parameter Min Max Unit
tw(NOE) FMC_NOE low width 4Thelk — 0.5 | 4Tyck*0.5
tsup-noE)y | FMC_D[15-0] valid data before FMC_NOE high 9 -
thNoe-p) | FMC_D[15-0] valid data after FMC_NOE high 0 - ns
tyaLe-NoE) | FMC_ALE valid before FMC_NOE low - 3Thck — 0.5
thNoE-aLE) | FMC_NWE high to FMC_ALE invalid 3Theolk — 2 -

Table 101. Switching characteristics for NAND Flash write cycles

Symbol Parameter Min Max Unit

tw(NWE) FMC_NWE low width 4THeLk 4THekH1

ty(NWE-D) FMC_NWE low to FMC_D[15-0] valid 0 -

th(NWE-D) FMC_NWE high to FMC_DI[15-0] invalid 3Tholk — 1 - -

ty(D-NWE) FMC_D[15-0] valid before FMC_NWE high 5Thelk — 3 -
tyaLenwe) | FMC_ALE valid before FMC_NWE low - 3THck=0.5
thnwe-aLe) | FMC_NWE high to FMC_ALE invalid 3Thoik — 1 -

SDRAM waveforms and timings

e C; =30 pF on data and address lines.
e C; =10 pF on FMC_SDCLK unless otherwise specified.

3
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STM32F469xx Electrical characteristics
Table 109. LTDC characteristics(

Symbol Parameter Min Max Unit
folk LTDC clock output frequency - 65 MHz
Dcik LTDC clock output duty cycle 45 55 %
:ngtir)) Clock High time, low time twcLky2 = 0.5 | tycLk)y2+0.5
ty(DATA) Data output valid time - 1.5
th(DATA) Data output hold time 0 -
ty(HsYNC)
tyVSYNG) HSYNC/VSYNC/DE output valid time - 05 ns
ty(oE)
th(HsYNC)
th(vsYNC) HSYNC/VSYNC/DE output hold time 0 -
th(DE)

3

1. Based on test during characterization.

Figure 76. LCD-TFT horizontal timing diagram
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6.5 LQFP176 package information

Figure 89. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package outline
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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
"_l DoclD028196 Rev 4 201/217
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Package information

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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STM32F469xx

v

Part numbering

Table 123. Ordering information scheme

Example:

Device family

STM32 F

STM32 = ARM-based 32-bit microcontroller

Product type

F = general-purpose

Device subfamily

469 V

469= STM32F469xx, USB OTG FS/HS, camera interface,

Ethernet, LCD-TFT, DSIHost, Quad-SPI,

Chrom-ART graphical accelerator.

Pin count

V =100 pins

Z =144 pins

A =168 and 169 pins
| =176 pins

B = 208 pins

N =216 pins

Flash memory size

E = 512 Kbytes of Flash memory
G = 1024 Kbytes of Flash memory
| = 2048 Kbytes of Flash memory

Package

T

T =LQFP
H = BGA
Y = WLCSP

Temperature range

6 xxx

6 = Industrial temperature range, —40 to 85 °C.

7 = Industrial temperature range, —40 to 105 °C.

Options

XXX = programmed parts
TR = tape and reel

For a list of available options (speed, package, etc.) or for further information on any aspect
of this device, please contact your nearest ST sales office.
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Table 125. Document revision history

Date

Revision

Changes

01-Sep-2015

1

Initial release.

13-Oct-2015

Updated Table 4: Regulator ON/OFF and internal reset ON/OFF
availability and Table 54: EMI characteristics.

Updated Figure 35: PLL output clock waveforms in center spread
mode and Figure 36: PLL output clock waveforms in down spread
mode.

Updated title of Section 6.8: TFBGA216 package information.

08-Mar-2016

Updated cover page with introduction of LQFP100 and LQFP144
packages.

Updated Section 1: Description and Section 1.1: Compatibility
throughout the family.

Updated Figure 1: Incompatible board design for LQFP176 package
and its footnote.

Updated Table 1: Device summary, Table 2: STM32F469xx features
and peripheral counts, Table 4: Regulator ON/OFF and internal reset
ON/OFF availability, Table 10: STM32F469xx pin and ball definitions,
Table 11: FMC pin definition, Table 12: Alternate function, Table 17:
General operating conditions, Table 55: ESD absolute maximum
ratings, Table 76: ADC characteristics, Table 122: Package thermal
characteristics and Table 123: Ordering information scheme.
Removed former Table 73: Ethernet DC electrical characteristics.
Added Figure 13: STM32F46x LQFP100 pinout and Figure 14:
STM32F46x LQFP144 pinout.

Updated Figure 17: STM32F46x UFBGAL176 ballout, Figure 18:
STM32F46x LQFP176 pinout and Figure 33: ACCHSI vs. temperature.
Added Section 6.1: LQFP100 package information and Section 6.2:
LQFP144 package information.

Replaced former footnote 7 of Table 10: STM32F469xx pin and ball
definitions with footnote 2.

Added footnote 3 to Table 14: Voltage characteristics.

Updated footnote 1 of Figure 56 and footnote 1 of Figure 57.

02-Mar-2017

Updated Table 12: Alternate function.

Corrected maximum characterized wakeup timing values for Stop
mode in Table 34: Low-power mode wakeup timings.

Updated Figure 14: STM32F46x LQFP144 pinout.

Updated Device Marking for LQFP100, Device Marking for
UFBGAL169, Device Marking for LQFP176, Device Marking for
LQFP176 and Device Marking for LQFP176.

Updated footnotes of figures 82, 85, 88, 91, 96 and 98 in Section 6:
Package information.
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